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Bipolar PROM

Functional Index and Selection Guide

Listed according to organization and access time.

Access Time Icc
Part COM'L/MIL | COM'L/MIL Number Page
Number Organization Max Max . Output of Pins Packages No.

Am27S18A 32x8 25/35 115/115 oc 16 DPFL 224
AmM27S19A 32x8 25/35 115/115 - 38 16 D,P,F.L 2.24
Am27S18 32x8 40/50 115/115 oc 16 DPF.L 224
Am27S19 32x8 40/50 115/115 3s 16 D,PF.L 224
Am27L.518" 32x8 50/65 80/80 oc 16 DPFL 224
Am27LS19! 32x8 50/65 80/80 3s 16 D,RFL 224
Am27S20A 256 x4 30/40 130/130 oc 16 DPFL 2.29
Am27S21A 256 x4 30/40 130/130 33 16 D,P,F,L 229
Am27S20 256x 4 45/60 130/130 oc 16 D,P,F.L 2.29
Am27521 256 x4 45/60 130/130 3s 16 D,PF.L 229
AmM27S12A 512x4 30/40 130/130 oc 16 D,PF.L 213
AM27S13A 512x4 30/40 130/130 3s 16 D,P,F.L 213
Am27S12 512x4 50/60 130/130 oc 16 D,P,F.L 213
AM27813 512x4 50/60 130/130 3s 16 D,PFL 213
Am27S25 512x8 N.A2/N.AZ 185/185 3s 24 DPF.L 234
AmM27S25A 512x8 N/AS/NAS 185/185 3s 24 DP,FL 234
Am27S27 512x8 N.A2/N.AZ 185/185 3s 22 DL 2-40
AM27528A 512x8 35/45 160/160 oc 20 DP,L 2.46
AmM27S29A 512x8 35/45 160/160 38 20 DL 246
Am27S30A 512x8 35/45 175/175 ocC 24 D,PF,L 2-51
AM27S31A 512x8 35/45 175/175 3s 24 DPF,L 251
AmM27528 512x8 55/70 160/160 " oc 20 DP,L 2.46
Am27S29 512x8 55/70 160/160 3 20 DP.L 2-46
Am27S30 512x8 55/70 175/175 oc 24 D,PF.L 2.51
Am27S31 512x8 56/70 175/175 3s 24 DPF.L 2-51
Am27S15 '512x8 60/90 175/185 3s 24 D,PF.L 2-18
Am27S32A 1024 x4 35/45 140/145 oc 18 DPF.L 256
Am27S33A 1024 x4 35/45 140/145 as 18 DP,F,L 2.56
AmM27532 1024 x4 56/70 1407145 oc 18 DPFL 256
Am27533 1024 x4 55/70 140/145 as 18 DPFL 2.56
Am27S65A 1024 x 4 N.A, 185/185 3S 24 DP 2-88
AmM27S65 1024 x4 NA. 185/185 as 24 D 2.88
AmM27S35A 1024 x8 NAANAS 185 3s 24 D,PF,L 2-61
AmM27535 1024 x8 N.AZ/NAZ 185 3s’ 24 - D,P,F.L 261
AmM27S37A 1024x8 NA4/NAA 185 3s 24 D,PF.L 2-61
AmM27S37 1024 x8 N.AZ/N.AZ 185 3s 24 DP,FL 2.61
AmM27S180A 1024 x8 35/50 185/185 oc 24 D,P,F.L 2122
Am27S181A 1024 x8 35/50 185/185 as 24 DPF.L 2122
AM27S280A 1024 x8 35/50 185/185 oc 24 ‘DPF,L 2.122
Am27S281A 1024x8 35/50 185/185 3s 24 D,P,F,L 2122
AM27S180 1024 x8 60/80 185/185 oc 24 D,PF,L 2122
Am275181 1024 x8 60/80 185/185 38 24 D,P,F.L 2122
AM275280 1024 x8 60/80 185/185 oc 24 D,PF.L 2.122
AmM275281 1024x8 60/80 185/185 3s 24 DPF.L 2122
Am27PS181 1024 x8 3s 24 DPF.L 2122
Am27PS281 1024 x8 38 24 DPFL 2-122
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BIPOLAR PROM (Cont.)

Access Time Ice
Part COM'L/MIL COM'L/MIL Number Page
Number Organization Max Max Output of Pins Packages No.
Am27S75A 2048x 4 N.A. 185/185 3s 24 Y 2.99
Am27S75 2048 x4 N.A. 185/185 38 24 D,P 2.99
- Am27S184A 2048 x 4 35/45 150/150 oc 18 DPF.L 2-128
Am275185A 2048 x4 35/45 150/150 3s 18 DPFL 2-128
Am27S5184 2048 x4 50/55 150/150 oc 18 DPF,L 2-128
Am27S185 2048 x4 50/55 150/150 38 18 DPF.L 2-128
Am27LS184 2048 x4 60/65 120/125 oc 18 DPFL 2-128
Am27LS185 2048 x 4 60/65 120/125 3s 18 DPF.L 2-128
Am27PS185 2048 x 4 60/65 150/755 3s 18 DPF.L 2-128
AmM27S45A 2048 x8 NA4 185/185 3s 24 DPL 2-78
Am27S45 2048x8 N.A2 185/185 3S 24 DPL 2-78
Am27S47A 2048 x 8 NAS4 185/185 3s 24 DPL 2.78
Am27S47 2048 x8 N.A2 185/185 3s 24 DPL 2-78
Am27S190A 2048 x8 35/50 185/185 oc 24 DPFL 2-134
Am27S191A 2048x 8 35/50 185/185 3s 24 D,PF,L 2-134
Am275290A 2048 x8 35/50 185/185 oc 24 DPFL - 2-134
Am278291A 2048 x8 35/50 185/185 3s 24 DPF,L 2-134
Am27S190 2048 x 8 50/65 185/185 oc 24 DPF.L 2-134
Am275191 2048 x8 50/65 185/185 3s 24 DPF,L 2-134
Am275290 2048 x8 ' 50/65 . 185/185 oc 24 D,PF.L 2-134
AmM27S291 2048 x8 50/65 185/185 3s 24 DPF.L 2-134
Am27PS191 2048x8 65/75 . 185/80° 38 24 DPF,L 2-134
Am27PS291 2048x 8 65/75 185/80° 3s 24 D,PF,.L 2-134
Am27S85A © 4096 x 4 N.A. 185/185 3s 24 DP 2-110
Am27585 4096 x 4 N.A. 185/185 3s 24 D,P 2-110
Am27S40A 4096 x 4 35/50 165/170 [ele] 20 DPL 2-67
AmM27S41A 4096 x 4 35/50 165/170 3s 20 DPL 2-67
Am27S40 4096 x 4 50/65 165/170 oc 20 DPL 2-67
. Am27S41 4096 x 4 50/65 165/170 3S 20 DPL 2-67
AmM27PS41 4006 x 4 50/65 170/85° 38 20 DPL 2-67
Am27S43A 4096 x 8 N.A. 185 3s 24 DPF,L 2-73
Am27S43 14096 x 8 N.A. 185 3s 24 DPF,L 2-73
Am27PS43 4006 x 8 N.A. N.A. 3s 24 DPF.L 273
Am27S49A 8192x8 40/55 190/190 3s 24 DPL 2-84
Am27849 8192x 8 55/65 180/190 3s 24 DPL 2-84

Notes: 1. Replaces Am27L508/09
2. Contains built-in plpelme registers: nominal address to clock setup time = 35ns (typ), clock to output = 20ns (typ).
3. 300-mil lateral pin spacing.
4, Contains built-in pipeline registers: nominal address to clock setup time = 25ns (typ), clock to output = 15ns (typ).
5. Icc are power up and power down current limits respectively.




Bipolar Memory RAM

Functional Index and Selection Guide

BIPOLAR ECL RAM
Listed according to organization and access time.

Access Time IEE
Part COM'L/MIL COM'L/MIL ECL Number . Page

Number Organization Max Max Serles of Pins | Packages No.
Am10415SA 1024 x 1 15/20 -150/-165 10K 16 DPFL 3-40
AmM100415A 1024x 1 15/~ -150/- 100K 16 DPFL 347
Am10415A 1024 x 1 20/25 ~150/-165 10K 16 DPFL 3-40
Am100415 1024 x 1 20/- -150/- 100K 16 DPFL 347
Am10415 1024 x 1 35/40 -150/-165 10K 16 DPFL 3-40
Am10474A 1024 x 4 15/20 -230/-255 10K 24 DFL 352
Am100474A 1024 x4 15/- -230/- 100K 24 DF,.L 3.54
Am10474 '1024 x4 25/30 -230/-220 10K 24 DF.L 3.52
Am100474 1024 x 4 . 25/- -200/- 100K 24 DF.L 3-54
Am10470SA 4096 x 1 15/20 -230/-255 10K 18 DFIL 3-56
Am100470SA 4096 x 1 15/~ -230/- 100K 18 DFL 3-63
Am10470A 4096 x 1 25/30 -200/-220 10K 18 DFIL 3-56
Am100470A 4096 x 1 25/~ -195/- 100K 18 DF'L 3-63
Am10470 4096 x 1 35/40 -200/-220 10K 18 DFIL 3-56
‘Am100470 4096 x 1 35/~ -195/— 100K 18 D,F'.L 3-63
Note: 1. For flat package consult factory.

BIPOLAR TTL RAM
Listed according to organization and access time.
Access Time lec
Part COM'L/MIL -COM'L/MIL Number | Packages Page
Number Organization Max Max Output of Pins (Note 1) No.

Am27S02A 16x4 25/30 100/105 oc 16 DPF.L 323
Am27S03A 16x4 25/30 100/105 38 16 D,P,F.L 3-23
Am27S06A 16x4 25/30 100/105 oc 16 D,PFL 317
Am27S07A 16x4 25/30 1007105 3S 16 DP,F.L 317
Am29705A 16x4 28/30 210/210 3s 28 DPFL 31
AmM27502 16x4 35/50 105/105 oc 16 DPFL 3-23
Am27S03 16x4 35/50 125/125 3S 16 DPFL 3-23
Am27S06 16x4 35/50 100/105 oc 16 DPFL 3-17
Am27S07 16x4 35/50 100/105 3s 16 DPFL 3-17
Am3101A 18x4 35/50 100/105 oc 16 DPFL 3-68
Am3101-1 18x4 35/50 100/105 oc 16 DPFL 3-68
Am74/5489-1 16x4 35/50 100/105 oc 16 DPFL 3-68
Am74/545189 16x4 35/50 125/125 38 16 DPFL 3-68
Am74/545289 16x4 - 35/50 105/105 oc 16 DPFL 3-68
Am74/5489 16x4 50/60 100/105 . oc 16 ‘DRFL 3.68
Am3101 16x4 50/60 100/105 oc 16 DPFL 3-68
Am27LS02 16x4 55/65 35/38 oc 16 DPFL 3-23
Am27LS03 16x4 55/65 35/38 38 16 DPFL 3-23
Am27LS06 16x4 55/65 35/38 oc 18 DPFL 317
Am27LS07 16x4 55/65 35/38 ‘3% 16 DPFL 317
Am31L01A 16x4 55/65 35/38 [¢l¢} 16 DPFL 3-68
Am31L01 16x4 80/90 35/38 Qoc 16 DPFL. 3-68
Am27LS00A 256 x 1 35/45 115/115 38 16 DPF.L 3-29




BIPOLAR TTL RAM (Cont.)

Access Time lec
Part COM'L/MIL COM'L/MIL Number | Packages Page
Number Organization Max Max Output of Pins (Note 1) No.

Am27LS01A 256x 1 35/45 115/115 oc 16 DPFL 3-29
AmM27LS00-1A 256 x 1 35/45 115/115 3s 16 DP,FL 3-29 1
Am27LS01-1A 256 x 1 35/45 115/115 oc 16 DP,FL 3-29 ’
Am27LS00 256 x 1 45/55 70/70 3S 16 DPF.L 3.29
Am27LS01 - 256x1 45/55 70/70 oc 16 DPF.L 3-29
Am27L.S00-1 2561 45/55 70/70 3s 16 DP,F.L 3-29
Am27LS01-1 256x 1 45/55 70/70 oc 16 DP,FL 3-29
Am93412A 256x4 35/45 155/170 oc 223 DP,F.L 334
Am93422A 256 x4 35/45 155/170 38 223 DPFL 3-34
Am93L412A 256x4 . 45/55 80/90 oc 223 DP,F.L 3-34
Am3L422A 256 x4 45/55 80/90 3s 223 DPFL 3-34
Am93412 256 x4 45/60 155/170 oc 223 DP,FL 3-34
Amg3422 256 x4 45/60 155/170 3s 223 DPFL 3.34
Amga3L412 256 x4 60/75 80/90 oc 228 DP,F.L 3-34
Am93L422 256 x4 60/75 80/90 3s 223 DPFL 3-34
Am93415A 1024 x1 30/40 155/170 oc 16 DP,F.L 3-11
Am93425A 1024 x 1 30/40 155/170 3s 16 DPFL 3-11
Am93L425A 1024 x1 45/55 65/75 3 16 DP,F.L 311
Am93415 1024 x 1 45/65 155/170 oc 16 DPFL 311
Am93425 1024 x 1 45/65 155/170 38 16 DPF.L 3-11

Notes: 1. D = Hermetic DIP, P = Molded DIP, F = Cerpak, L = Chip-Pak™.
2. Complement of data in is available on the outputs in the writs mode when both T3 and WE are low.
3. Cerpak (F) is 24 pin.

Chip-Pak is a trademark of Advanced Micro Devices, inc.
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- MOS Memory

Functional Index and Selection Guide

1K STATIC RAMs
Listed according to organization and access time.

Power Dissipation (mW)

Part Access Supply Temp Page

Number Organization | Time (ns) Standby Active Pins | Voltage (V) Range Package | No.
Am9122-25 256 x4 25 N/A 660 22 5 c D,P 4-87
Am9122-35 256 x4 35 N/A 660 22 5 CM D,P 4-87
Am91L22-35 256 x4 35 N/A 440 22 5 [+ DP 4-87
Am91L22-45 256 x4 45 N/A 440 22 5 CM D,P 4.87
Am91122-60 256x 4 60 N/A 248 22 5 c D,P 4-87
Am9101D 256 x4 250 47 315 22 5 c DP 4-58
Am9111D 256 x4 250 47 315 18 5 [ D,P 4-67
Am9112D 256 x4 250 47 315 16 5 [ oP 4.75
Am9101C 256x4 300 47 315 22 5 CM D,P 4-58
Am91LO1C 256 x4 300 38 189 22 5 CM D,P 4-58
Am9t11C 256 x4 300 47 315 18 5 CcM DP 4-67
Am91L11C 256 x4 300 38 189 18 5 CM D,P 4-67
Am9112C 256 x4 300 47 315 16 5 CcM DP 4-75
Am91L12C 256 x4 300 38 189 16 5 CcM D,P 475
Am9101B 256 x4 400 47 290 22 5 CM D,P 4-58
Am91L01B . 256x4 400 38 173 22 5 CM DP -4.58
Am9111B 256 x4 400 47 290 18 5 CM D,P -4-58
Am91L118 256 x4 400 38 173 18 5 CM D,P 4-58
Amg1128 256 x4 400 47 290 16 5 CM D,P 4-75
Am91L12B 256 x4 .400 38 173 16 5 CcM D,P 4-75
AM9101A 256 x4 500 - 47 290 22 5 CcM D,P 4-58
Am91LOIA 256 x4 500 38 173 22 5 CM D,P 4-58
Am9111A 256 x4 500 47 290 18 5 CM D,P 4-58
Am91L11A 256 x4 500 38 173 18 5 CM DP 4.58
Amg112A 256 x4 500 47 290 16 5 CM DP 4-75
Am91L12A 256 x4 500 38 173 16 5 CM D,P 4-75
4K STATIC RAMs
Listed according to organization and access time.

Part Access Power Dissipation (mW) Supply Temp Page

Number Organization | Time (ns) Standby Active Pins | Voltage (V) Range Package | No.,
.Am2148-35 1024 x4 35 165 990 18 5 [¢ DL 4-13
Am2149-35 1024 x 4 35 N/A 990 18 5 c D 4-13
Am2148-45 1024 x4 45 165 990 18 5 CM DL 413
Am21L48-45 1024 x4 45 110 688 18 5 (o} DL 4-13
Am2149-45 1024 x4 45 N/A 990 18 5 CcM D 413
Am21L49-45 1024 x4 45 N/A 688 18 5 (¢} DL 4-13
Am2148-55 1024 x4 55 165 990 18 5 CM DL 4-13
Am21148-55 1024 x4 55 110 688 18 5 c DL 413
Am2149-55 1024 x4 55 N/A 990 18 5 CM D 4-13
Am21L49-55 1024 x4 55 N/A 688 18 5 (¢} DL 413
Am2148-70 1024 x 4 70 165 990 18 5 CM DL 413
Am21L48-70 1024 x4 70 110 688 18 5 c DL 413
Am2149-70 1024 x4 70 N/A 990 18 5 CcM D 413
Am21L49-70 1024 x4 70 N/A 688 18 .5 (¢} DL 4-13
Am9114E 1024 x 4 200 350 18 5 CcM D,P 4-81
AmO1L14E 1024 x4 200 250 18 5 c DP 4-81
Am9114C 1024 x4 300 350 18 ‘5 CM DPF 4-81
Am91L14C 1024 x 4 300 250 18 5 CM DPF 4-81
Am9124C 1024 x4 300 150 350 18 5 cM DPF 4-81
Am91L24C 1024 x4 300 100 250 18 5 CcM D,PF 4-81
Am91148 1024 x4 450 350 18 5 CM DPF 4.81
Am91L14B 1024 x 4 450 250 18 5 CM DPF 4-81
Am9124B 1024 x4 450 150 350 18 5 CcM D,PF 4-81
Am91L248 1024 x4 450 100 250 18 5 CM D,PF 4-81
Am21L41-12 4096 x 1 120 25 200 18 5 (o} D,P 4-1
Am21L41-15 4096 x 1 150 25 200 18 5 ‘C D,P 41
Am21L41-20 4096 x 1 200 25 200 18 5 c DP 41
Am21L41-25 4096 x 1 250 25 250 18 3 [o} o3 41
Amg0448 4096 x 1 450 350 18 5 CM D,P 4.38
Am90oL44B 4096 x 1 450 250 18 5 CM DP 4-38
Amg044C 4096 x 1 300 350 18 5 CM o,P 4-38
AmS0L44C 4096 x 1 300 250 18 5 CcM D,P 4-38
Am9044D 4096 x 1 250 350 18 5 CM D.P 4-38




4K STATIC RAMs (Cont.)

Power Dissipation (mW)

Part Access Supply Temp Page
Number Organization | Time (ns) Standby Active Pins | Voltage (V) Range Package | No.
Am90L44D 4096 x 1 250 | 250 18 5 cM D,P 4-38
AmB044E 4096 x 1 200 350 18 5 c DP 4.38
Am9OL44E 4096 x 1 200 250 18 5 c DP 4.38
Am92448 4096 x 1 450 150 350 18 5 CcM DP 4-38
Amg2L.448 4096 x 1 450 100 250 18 5 CM D,P 4-38
Am9244C 4096 x 1 300 150 350 18 5 CM DP 4.38
Am92L44C 4096 x 1 300 100 250 18 5 cM DP 4-38
Am9244D 4096 x 1 250 150 350 18 5 CcM DP 4-38
Am92L44D 4096 x 1 250 100 250 18 5 CM - D,P 4-38
AmM9244E 4096 x 1 200 150 350 18 5 (] D,P 4-38
Am92L44E 4096 x 1 200 100 250 18 5 [¢] DP 4-38
Am2147-35 4096 x 1 35 165 990 18 5 c D 4.7
Am2147-45 4096 x 1 45 165 990 18 5 M DL C 47
Am2147-55 4096 x 1 55 165 990 18 5 CcM DL 4.7
Am2147-70 4096 x 1 70 110 880 18 5 CM DL 47
Am21L47-45 4096 x 1 45 83 688 18 5 [ D 47
Am21L47-55 4096 x 1 55 83 688 18 5 (] D 4.7

16K STATIC RAMs
Listed according to organization and access time.

Power Dissipation (mW)

Part A Supply Temp Page
Number .| Organization | Time (ns) Standby Active Pins | Voltage (V) Range Package | No.

Am9128-70 2048 x8 70 165 770 .| 24 5 o] DP 4.93
Amg128-90 2048x8 90 165 990 24 5 M D 4-93
Am9128-10 2048x 8 100 165 - 660 24 5 c © DP 4-93
Am9128-12 2048 x8 120 165 825 24 5 M D 4-93
Amg128-15 2048 x 8 150 83/165 - 550 24 5 CcM DP 4-93
Am9128-20 2048 x8 200 165 770/880 24 5 CM D,P 493
Am2167-35 16384 x 1 35 © 165 660 20 5 [¢] DP 4-20
Am2167-45 16384 x 1 45 83 660/880 20 5 cM DP 4-20
Am2167-55 16384 x 1 55 83 660 20 5 CM D,P 4-20
Am2167-70 16384 x 1 70 165 660 20 5 CM DP 4-20

*Available in 1884

DYNAMIC RAMs
Listed according to organization and access time.

Power Dissipation (m
Part A s (mW) Supply Temp Page

Number Organization | Time (ns) Standby Active Pins | Voltage (V) Range Package | No.
Am9016F 16384 x 1 150 20 420 16 +12 %5 [¢] P,D.L 4-26
Am9016E 16384 x 1 200 20 420 16 +12 5 CL P,DL 4-26
Am9016D 16384 x 1 250 20 420 16 +12 £5 CcL P,D.L 4-26
Am9016C 16384 x 1 300 20 420 16 +12 5 cL P,D.L 4-26
Am9064-10 65536 x 1 100 22 384 16 +5 +10 c P,D 4-43
Am8064-12 65536 x 1 120 22 330 16 +5 £10 [ P,D 4-43
Am9064-15 65536 x 1 150 22 300 16 +5 +10 [¢] P,D 4-43

ROMs.
Listed according to organization and access time.
Access
Part Time Temp Supply Operating Power Page

Number Organization (ns) Range Voitage Pins Max (mW) Outputs No.
Am92188 2048 x 8 450 CM +5 24 368 3-State 5-1
Am9218C 2048 x8 350 c +5 24 368 3-State 51
Amg232D 4096x 8 250 c +5 24 420 3-State 5-6
Am9233D 4096 x 8 250 c +5 24 420 3-State 5.6
Am9232C 4096 x 8 300 c +5 24 420 3-State " 58
Am9233C 4096 x 8 300 c +5 24 420 3-State 5-6
Am92328 4096 x 8 450 CM +5 24 ) 420 3-State 5-6
Am9233B . 4096 x 8 450 CcM +5 24 420 3-State 5-6
AmM9264D 8192x8 - 250 c +5 24 440 3-State 5-11
AmM9265D 8192x8 250 c +5 28 440,110’ 3-State 5-16
Am9264C 8192x8 300 c +5 24 440 3-State 5-11
Am9265C - 8192x8 300 c +5 28 440,110" 3-State 5.16
Am9264B 8192x8 450 CM +5 24 440 3-State 5-11
Am92658 8192x8 450 CM +5 28 440,110! 3-State 5-16
Am92128D 16384 x 8 250 c +5 28 440,1371 3-State 5-21
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ROMs (Cont.)

| = Industrial —-40°C to +85°C

L = Leadless Chip Carrier

Access
Part Time Temp Supply Operating Power Page
Number Organization (ns) Range Voltage Pins Max (mW) Qutputs No.
Am92128C '16384 x 8 300 c +5 28 440,137! 3-State 5-21
Am92128B . 16384 x 8 450 CM +5 28 440,137! 3-State 5-21
- Am92256D 32768 x8 250 c +5 28 660,165! 3-State 5-26
Am92256C 32768 x8 300 [¢] +5 28 660,165! 3-State 5-26
Am922568 32768 x 8 450 [+ +5 28 660,1651 3-State 5-26
Note: 1. Standby
U.V. ERASABLE PROMs
Listed according to organization and access time.
Part Access Temp Operating Power - Supply Number Page
Number | Organization | ;i By | Range | Act/Stby Max (mW) | Voltages | CUtPUtS | of ping No.
- Am1702A-1 256 x 8 550 cL 676 -945 | 3-State 24 6-1
Am1702AL-1 256x8 550 AN N/A -9,+5 3-State 24 6-1
AmM1702A-2 2568 650 cL 676 -9,+5 3-State 24 6-1
Am1702AL-2 256x8 650 CL N/A -9,+5 3-State 24 6-1
Am1702A 256x8 1000 cL 676 -9,+5 3.State 24 6-1
Am1702AL 256x8 1000 GL N/A ~9,+5 3-State 24 6-1
Am9716 2048x 8 300 c 525/132 +5 3-State 24 68
Am2716-1 2048 x 8 350 CiL 525/132 +5 3-State 24 6-8
Am2716-2 . 2048 x 8 390 [ 525/132 +5 3-State 24 6-8
Am2716 2048 x 8 450 CLLM 525/132 +5 3-State 24 6-8
Am2732A-2 4096 x 8 200 ClL 512/132. 5V 3-State 24 6-14
Am2732A-20 4096 x 8 200 ClLM 512/132 sV 3-State 24 6-14
Am2732A 4096 x 8 250 clL 512/132 5V 3-State 24 6-14
Am2732A-25 4096 x 8 250 CLLM 512/132 5V 3-State 24 6-14
Am2732A-3 4096 x 8 300 ClL 512/132 Y 3-State 24 6-14
Am2732A-30 4096 x 8 300 CiL 512/132 Y 3-State 24 6-14
Am2732-1 4096 x 8 350 c 787/157 +5 3-State 24 6-14°
Am2732-2 4096 x 8 390 c 787/157 +5 3-State 24 6-14
Am2732 4096 x 8 450 CLLM 787/157 +5 3-State 24 6-14
AM2732A-4 4096 x 8 450 CJlL 512/132 5V 3-State 24 6-14
Am2732A-45 4096 x 8 450 ClLLM 512/132 5V 3-State 24 6-14
Am2764-2 8192x8 200 [ed] 525/105 +5 3-State 28 6-27
AmM2764 8192x8 250 CLM - 525/105 +5 3-State 28 6-27
Am2764-3 8192x8 300 (oA] 525/105 +5 3-State 28 6-27
Am2764-4 8192x8 450 ClIM 525/105 +5 3-State 28 6-27
Am27128-1 16384 x 8 150 cl 512/132 5V 3-State 28 6-42
Am27128-15 16384 x 8 150 (] 512/132 sV 3-State 28 6-42
Am27128-2 16384 x 8 200 ClL §12/132 5V 3-State 28 6-42 .
Am27128-20 16384 x 8 200 ClLM 512/132 5V 3-State 28 6-42
Am27128 16384 x 8 250 cilL 512/132 5V 3-State 28 6-42
Am27128-25 16384 x 8 250 CLLM 512/132 5V 3-State ‘28 6-42
Am27128-3 16384 x 8 300 ClL 512/132 sV 3-State 28 6-42
Am27128-30 16384 x 8 300 CiL 512/132 5V 3-State 28 6-42
Am27128-4 16384 x 8 450 CIL 512/132 5V 3-State 28 6-42
Am27128-45 16384 x 8 450 CLLM 512/132 5V 3-State 28 6-42
Am27256-1 32768x8 170 [¢] 525/132 +5 3-State 28 6-51
Am27256-2 32768x8 200 CIM 525/132 +5 3-State 28 6-51
Am27256 32768 x8 250 (¢ 525/132 +5 3-State 28 6-51
Am27256-3 32768 x8 300 C 525/132 +5 3-State 28 6-51
Am27256-4 32768x8 450 c 525/132 +5 3-State 28 6-51
Am27512 65536 x 8 250 CIM 525/132 +5 3-State 28 6-59
ELECTRICALLY ERASABLE PROMs
Listed according to organization and access time.
Part Access Temp Operating Power - Supply Number Page
Number Organization Time (n8) | Range Act/Stby Max (mW) | Voltages Outputs of Pins No.
Am9864-2 8192x8 200 CM 350/100 +5 3-State 28 6-36
Amg864 8192x8 250 CM 350/100 +5 3-State . 28 6-36
Am9864-3 8192x 8 300 CM 350/100 +5 3-State 28 6-36
Temperature Ranges Package Types
C = Commercial 0°C to 70°C D = Cerdip
M = Military -55°C to +125°C P = Plastic
L = Extended ~55°C to +85°C or +100°C F = Fiat Pack
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Testing High-Performance Bipolar Memory

by

R ‘ Bob Lutz o
Advanced Micro Devices

INTRODUCTION

During the last several years, the state-of-the art of TTL
- compatible bipolar memory integrated circuits has advanced
very rapidly. Device complexity has increased dramatically not
only in terms of the memory storage capacity but aiso by the
addition of new on-chip functions such as the inclusion of
output data registers. Simultaneously, advances in bipolar LS|
design and manufacturing technology have generated signifi-
.cant improvements in the performance levels of bipolar
memory. Similarly, the complexity and performance levels of
systems which employ these devices have grown. The con-
. comitant growth of system complexity has placed additional
demands on both the device manufacturer and the user's
incoming inspection area to assure the performance capabili-
ties of each component before it is assembled into the system.

Several test equipment manufacturers now supply sophisticat-
ed, computer controlled testers for these inspection tasks.
Most of this equipment is inherently capable of the millivolt
and nanosecond accuracies which are required; most memory
testers can generate the complex waveforms and test pat-
terns needed. However, the details of applying this equipment
to a specific test problem, including the problem of interfacing
the tester to the device-under-test, are usually left to the user.
The purpose of this application note is to discuss several
problems which are frequently encountered when testing high
performance bipolar memory devices, and to acquaint the
user with how such problems may be identified, measured and
corrected.

WHAT MAKES A MEMORY GOOD?

Before discussing the specifics of bipolar memory testing
problems, it is important to understand the basic characteris-
tics which these devices should exhibit. Clearly each device
must meet all product specification parameters but, first and
foremost, a bipolar memory should be fast! Address access
time (delay from address input to data output), enable access
time and enable recovery time should be as small as possible.
High performance is often the primary reason for using bipolar
memory. Similarly, the performance of the ideal bipolar memo-
ry should remain relatively constant with changes in supply
voltage, ambient temperature and output load capacitance.
Fast devices, offering stable performance over a broad range
of conditions, permit the user to qualify a smaller number of
part types; one fast device can accommodate many standard
as well as high performance applications. Such devices

provide added safety margin for the system design, permit.

simplification of system test and debug and assure trouble-
free system performance in the field. Hence the 'best"
memory is a fast, stable device which not only meets a given
user specification, but also offers the extra performance
needed for a broad range of applications.

Advanced Micro Devices offers a family of bipolar Random
Access Memories (RAMs) and Programmable Read Only
Memories (PROMSs) which are designed to meet this idealized
definition as closely as possible. First, each AMD device is
designed to meet a ""military design goal." This means AMD
bipolar memories are designed to provide the extra margins
and higher output drive capabilities needed to assure proper
performance over the extended miliary supply voltage and

operating temperature ranges. This often necessitates the'use
of more advanced design techniques such as on-chip regula-
tors, temperature and voltages compensation networks and
feedback circuits. Second, AMD has conceived and devel-
oped an advanced, oxide separated, ion implanted manufac-
turing process called IMOX™. Developed specifically for the
production of high density bipolar memories, this technology

" provides both high density and excellent performance in a truly

reliable and manufacturable process. This combination of
advanced design and fabrication technologies assures the
military user of receiving components which are intended for
his application while providing the commercial user with the
extra margins, performance advantages and procurement
benefits mentioned above. '

THE SYSTEM ENVIRONMENT

To understand the problems of high-performance memory
testing, it is helpful to understand the electrical environment in
which the memory devices will actually operats, i.e., the typical
system environment. The system designer must address and
resolve several critically important questions if the system is to
consistently perform to its design specifications. These ques-
tions include:

1. What noise voltages can the system's logic and mem-
ory devices tolerate?

2. What are the sources of system noise?

3. What can be done to control and minimize this noise?

The first question is answered relatively easily. The magnitude
of noise which can be tolerated relates directly to the worst
case noise immunity specified for the logic family. Noise
immunity is simply the difference between the worst case
output fevels (VoH and Vo) of the driving circuit and the worst
case input voltage requirements (V4 and V|, respectively) of
the receiving circuit. For TTL devices the worst case noise

. immunity is typically 400mV for both the high and low logic

levels.

If ""system noise' is defined as the sum of things which
subtract from this noise immunity, several sources can be
identified. A few of the most important sources found in a
digital, TTL system are listed below:

o Cross-Talk: The desire to pack system components as
tightly as possible inevitably causes signal wires or PC board
traces to be placed in close proximity. The lead-to-lead
capacitance and mutual inductance thus created (see Fig-
ure 1) causes ''noise' voltages to appear when adjacent
signal paths switch.

® Transmission Line Reflections: Like it or not, every signal
path in the system has transmission line characteristics. TTL
signal paths are usually not designed as transmission lines,
with predictable and uniform characteristic impedances. This
is partly because of the higher costs implied for multilayer
PC boards with internal ground planes, termination resistors,
etc. It is also the result of TTL logic's limited ability to drive
the low impedance lines provided by current PC board

" technologies. Hencs, TTL signal paths do exhibit the ringing
and reflaction problems associated with improperly terminat-
ed transmission lines. These reflections subtract from the
available noise immunity as shown in Figure 2.

IMOX is a trademark of Advanced Micro Devices, Inc.
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As V4 switches, |4 flows to charge the input capacitance C;. Iz
flows as a result of mutual inductance. The V4 voltage change
is also coupled directly to Va through the parasitic line-to-line
capacitances, Cp.

D—*\
-GTJ

Figure 1. An Example of Cross-Talk »
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The unit length capacitance and inductance (C, and L) give
each system connection transmission line characteristics.
Without a matched termination, switching at Vq causes
reflection voltages to appear at Vo, reducing noise immunity.
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Figure 2. Line Reflections
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When V; goes HIGH, Vo goes LOW discharging C_. The
discharge current 4 flows through the ground inductance LgND.
creating a transient voltage Vt The input voltage seen by gate B

Vi=Vo-(n-Icc) Ranp is actually Vi-Vi.

a) DC Ground ''Nolse" b) Transient Ground Noise

Figure 3.

o Ground Network Noise: Most high-performance systems
employ large numbers of high-performance ICs. These
devices typically draw large Icc currents from the power
supply. Cumulatively, these cumrents can reach several
amperes per board. Such currents, flowing in the ground
network, cause non-negligible DG ‘voltage drops to occur;
not all device ground pins are at zero volts. Since the output

levels and the input thresholds of each TTL device reference
tha local around (Figure 2a), theee dreps alse subtract from

Cov Lilpv tivv Guvwaus Vil
the avallable noise |mmumty Additional noise margin losses
occur each time the device outputs switch. This occurs
because large currents must flow to rapidly charge and
discharge the interconnect and input capacitances which
load each output. These charging currents flow in a loop




(Figure 3b) through the ground network which is normally a
simple interconnection of wires, each with some value of
resistance and inductance per unit length. Some additional
resistive drops occur. But, the rapid changes in these
currents (large di/dt), occurring as charging starts and stops,
mean a transient ground noise voltage is also generated.
This voltage obeys the law of v = L(di/dt) where L is the
ground circuit inductance and di/dt is the rate of change of
the charging currents. Notice that adding local bypass
capacitors can only reduce this voltage by paralleling the

ground inductance with the Vg network inductance. By-
passing cannot eliminate this problem because these capac-
itors shunt the devices and not the ground and Vg network
inductances where the noise is generated.

Controlling and minimizing noise in a digital system becomes
more challenging as the system performance requirements
increase. These requirements demand devices capable of
short propagation delays, e.g., ultra-fast memories with excel-
lent drive characteristics to minimize fully loaded access:
times. )
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Note: Transient ground current flow in four directions from each device ground: right and left on the ground bus; up and down the.
Ve bus after passing through the local bypass capacitor, C. Equivalent ground inductance is very low.

Figure 4. Example of an AC Ground Mesh

Since noise margin violations result in system malfunctions,
the system designer must define a set of rules governing the
physical construction techniques to be used within the system.
These rules address a host of considerations including power
distribution, AC grounding, lead placement, line termination
requirements, logic loading (fan in and fan out) and intercon-
nect delays. Specifying these rules is a complex process of
making appropriate cost-performance tradeoffs.

For a medium to high performance system, these rules might
specify arranging devices in an array with Voc power traces
running vertically up the columns while ground metal running
horizontally between the rows. Inserting bypass capacitors at
each grid intersection forms an AC ground mesh (Figure 4),
limiting the amount of ground inductance at each array site. If
limits are also placed on the total capacitance each device
may drive (cumulative interconnect and input capacitance on
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all outputs), the total charging currents may be controlled thus
limiting the noise immunity eroded by ground circuit noise.
Similarly, the distance between adjacent traces and the
maximum .length of unterminated lines may be specified to
control noise immunity losses caused by cross-talk and
termination mismatches. Ultra-high performance systems may
require additional measures; e.g., multilayer boards with true

THE MEMORY TEST ENVIRONMENT

. Ideally the test system hardware and fixtures would be
designed to even more stringent rules than those used for the
system. This is reasonable as the tester is the standard
employed for accepting or rejecting components used in the
system. Because a collection of additional objectives con-
strain the test environment, designing test hardware to equally
or more stringent rules is usually impractical.

Memory testers must test many types of components under a
variety of conditions. Tests performed include DC parametric
tests, functional and AC tests with complex test patterns and
margin tests to assure device operation at the extremes of
applied conditions and supply voltage. To accomplish this,
connections to sets of programmable input drivers and output
receivers (comparators), multiple device bias and power
supplies, relays to permit connection of the DC parametric test
-unit, and special load circuits must all converge at the test site,

To provide flexibility and facilitate repair, test hardware must
be modular. This requirement dictates placing the hardware
(drivers, receivers, etc.) on many small PC boards which then
must talk to the DUT (device under test) through additional
wiring and connactors.

Frequently the quantity of parts tested necessitates mating an
automatic device handler to the tester. Handlers also provide
capabilities for testing at temperature extremes when needed.
The DUT must be tested inside this equipment, requiring still
more wiring between the test head and the actual test site.

ground planes or increased usage of line drivers and receiv-
ers. Though the preceding descriptions have been simplified, it
should be clear that distances between driving and receiving
devices, the quantity and distribution of load capacitance, as
well as the AC ground network integrity are all essential
elements of the system design.

Ideally, all test hardware would be located immediately adja-
cent to the test site to minimize cross-talk, reflections and
ground noise. However, this objective must be compromised
to address the other objectives and constraints outlined
above. Techniques commonly employed in making this com-
promise are illustrated in Figure 5. Notice that DUT drivers are
remote from the test site, driving signal to the DUT through
"'series terminated" transmission lines. Similarly the receivers
are some distance from the test site, receiving signals from
the DUT through a series of connectors and wires which can
degrade the signal. Most annoying of all, the test site ground
connection has been compromised. This signal path must
carry heavy transient and DC currents during test and should
provide a very solid, low impedance reference against which
all AC and DC tests are made. Accumulating resistance and
inductance in this path jeopardizes the integrity of all tost
results.

Hence, the electrical environment provided at the test site is
generally inferior to the actual system environment where the
memory component will be used.

TEST RELATED PROBLEMS AND SOLUTIONS

Accurately measuring or verifying memory performance in the
test system environment requires a recognition of its inherent
limitations. Outlined below are five problem areas commonly
encountered when testing high-performance bipolar memo-
ries. Methods of identifying and alleviating these problems are
indicated.
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Figure 5. fhe Test System Envlroqment

® Contending with Ground Noise: Ground noise is one of the
most common and troublesome test problems. As defined
above, ground noise is caused by switching currents flowing
through the ground network impedance. Whereas the sys-

tem environment (Figure 4) may provide multiple low induc-
tance ground paths into a ground mesh or plane, the tester
provides one long, higher inductance path back to the test
system ground (Figure 5). This path includes handler con-
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tacts, connectors and the DUT load board, all of which
increase ground inductance and resistance. Transient cur-
rents which result when the DUT switches can be enormous.

Consider the case of a byte wide (8 output) memory -

functional test. At some point in the test sequence, all
memory outputs will switch from high to low (VoH to VoL) at
the same instant, discharging all eight load capacitances
simuitaneously. If the input capacitance of the receiver is
40pF and the interconnect capacitance of the test fixture is
10pF, the total load capacitance driven by all device outputs
would be 400pF. A fast memory device could discharge this
load at a 1V/ns rate. The relationship i = C(dv/dt) implies
peak charging currents of 400mA must flow through ground.
As Figure 6 illustrates, this charging current does not build to
its full value instantaneously. For a fast device the time
required to go from zero to full charging current would
approximate 2ns. A resultant ground current di/dt of
200mA/ns is implied. If the ground inductance is 1 nanohen-

ry (approximate inductance of 1 inch of straight, small gauge
wire), then v = L(di/dt) predicts AC ground noise of 200mV.
As you have probably guessed, the typical test site ground
inductance exceeds 1nh. The path is longer and it is usually
not a straight line connection. Actual tester ground noise of
up to 800mV is common when testing high-performance
byte wide memories. This noise can be measured easily with
a high bandwidth oscilloscope by attaching the scope
ground to the actual test system ground and monitoring the
DUT ground pin with one channel.

Excessive ground noise creates several problems: First, this
noise is capacitively coupled to the input drive signals through
the DUT input capacitances; if large enough, DC coupling
through the DUT input clamp diodes can occur (Figure 7). The
DUT output levels are, of course, referenced to the. DUT
ground potential whereas the receiver board is referenced to
test system ground, introducing inaccuracy in access time
measurements, etc.

8 x 50pF

M

Figure 6. Byte Wide Memory Ground Transients
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For small magnitudes of noise, Vi, noise is AC coupled to the
inputs through the input capacitance, C;. If V; is low, large
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positive values of Vi may momentarily forward bias the input
clamp diode, creating a DC coupling.

Figure 7. Ground Noise Coupling to the inputs
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Worst of all, severe ground noise can make functional testing
at or near the guaranteed input levels (ViH4 and V|) impossi-
ble. To demonstrate, assume the device ground noise reaches
a positive 0.8V with respect to test system ground during
output switching. Assume the input driver high level is pro-
grammed to 2,0V, minimum V|4 for most TTL devices. The
actual voltage between a "high" DUT input and its ground is
only 1.2V. The typical room temperature threshold voltage of a
TTL device is 1.5V, and the device interprets 1.2V as a logic
"low." This causes the memory to access a new memory
location momentarily. The resultant momentary change in
output data interferes with access time measurements. In
severe cases, this momentary switching of output data creates
additional ground noise which also feeds back to the inputs
resulting in sustained oscillations. This noise interaction can
also be viewed with a, dual trace oscilloscope as shown in
Figure 8. Channel A of the scope is connected to the address
input while channel B monitors the DUT ground pin. The input
voltage, as seen by the DUT, can be viewed directly by putting
the scope in "A-B," algebraic subtract mode. Note the
scope ground is connected to test system ground as before.
Attaching scope ground to the DUT pin ground should be
avoided as this creates a ""ground loop.” If connected this
way, large noise currents flow in the alternate ground path
provided by the scope back to earth ground; this interferes
with the scope's ability to measure high-speed events and
modifies the condition which is to be observed.

Several techniques can be employed to reduce ground noise
problems:

—Keep the ground path as short as possible; use large
diameter wire and ''straight line'" wiring techniques.

-Minimize the number of series connections in the DUT
ground path; provide as many parallel ground connections
as possible through each remaining connector.

- If the system uses a Kelvin (force - sense) ground system,
terminate the system by shorting force to sense on the
DUT load board. Kelvin systems provide DC accuracy, but
their response times are much too slow to aid in the
suppression of ground noise at the test site. Terminating
Kelvin early sacrifices a little DC accuracy, but the ability to
use the previous sense line as second, low impedance
ground path usually improves the overall test accuracy.

~ Provide multiple high frequency bypass capacitors as
close as possible to the DUT, and again on the DUT load
board. This allows the Vg wiring to serve as an extra AC
ground path for high frequency ground noise. '

- Reduce the DUT load capacitance {receiver and intercon-
nect capacitance) as much as possible; avoid using low
values of load resistors. Both techniques reduce the
transient currents, thus improving test accuracy. When
necessary, DUT output drive capability can usually be
verified with DC tests.

- If Vi and V| tests are necessary, measure the maximum
amount of ground noise that the specific device type to be
tested generates in the actual test site. Set the input drive
levels no tighter than "'V plus the maximum noise’ and
"V|L minus the maximum noise." Using tighter limits over
tests the device! -

- Alternatively, use DC bench tests on a sample basis to
verify that input margins are acceptable. This is a sound
practice as the input thresholds of bipolar devices are
extremely insensitive to fabrication process variations.
Virtually any process variation or defect which would result
in a threshold failure would also result in the catastrophic
failure of other tests.
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- DC verification of Vj_ and Vi can also be performed on
the test system, but care must be exercised to insure that
'input voltages NEVER cross through the 0.8V to 2.0V
window; voltages residing in this window can cause the
DUT to switch, triggering sustained oscillations.

®The Output "Tank Circuit'": A second common problem

encountered is resonance in the circuitry which connects the -

DUT outputs to the output comparators or receivers. This
resonance occurs because the wire connecting the DUT
outputs to the receivers is actually an inductor connected in
series with the comparator input capacitance, forming a
series resonant tank circuit (Figure 9). This load circuit is
quite different from the typical loading situation found in a
system environment. Notice that the capacitance in the
tester tends to be a single large value of capacitance,
lumped at the end of the DUT output drive line. The load
capacitance in the system is generally smaller and it is
distributed along the drive line; this configuration looks much
more like a transmission line, with per unit length values of
inductance and capacitance, than it does a resonant tank.
The resonant frequencies found at the test site vary with
wire length and capacitive load, but tend to be in the
100 -500MHz range. The input voltage sensed by the
receiver is actually the voltage at the center connection
within the tank circuit, which can ring violently when the
outputs switch; measurement errors of 5ns or more can
occur. A good evaluation technique for this problem is to
compare the waveforms observed at the output of the
device with a '"'shmoo plot' of the output. Assuming a simple
pattern is used, differences in these resuits may indicate a
resonance problem.

Corrective action for this problem includes:

-Use short, low inductance connections from the DUT
output to the receiver; minimize comparator and intercon-

nect capacitance. Both techniques raise the resonant
frequency of the tank circuit which limits the time measure-
ment error and reduces the DUT's ability to stimulate
ringing in the tank.

- Use twisted pair wiring techniques to connect DUT outputs
to the receivers. Though this raises the capacitance
slightly, it reduces the purely inductive character of the
interconnect, usually tending to reduce ringing. )

® Minimizing Cross-Talk: Cross-talk between the input and
output lines of the DUT is also a common problem.
Obviously, the greater the number of paths which must be
packed into a given area, the greater the problem. The
signal coupling that occurs adds noise to both the input
lines, making V|4 and V| testing difficult, and output lines,

" reducing the accuracy of timing measurements. Techniques
which tend to reduce cross-talk include the following:

- Keep wires as short as possible and avoid laying wires on
top of each other.

—Reduce output loading to minimize the magnitude of
current transients which could be coupled into adjacent
lines.

- Use twisted pair or coaxial cable wherever possible; take
care to tie all grounds from these transmission lines
together at both ends.

—-Use ground plane or ground mesh techniques in the load
board and the handler interface if possible. A true ground
plane permits the use "strip" transmission lines which not
only minimize cross-talk, but also reduce ground noise.

Though expensive, ground plane techniques offer the test
engineer a consistent reference voltage which can be used to
identify and segregate the various components and sources of
noise.
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L., the interconnect inductance and CcompARATOR form a series resonant tank circuit which can cause time
measurement errors.

Figure 9. Resonance of the Outputs

Conclusion

Advanced Micro Devices has invested significantly in the
development of advanced, high-performance bipolar memory
technologies and products. As the preceding discussion
demonstrates, the memory tester presents a very different
environment to the memory device than does the system. The

additional constraints placed on the tester virtually guarantee
that devices which function in this ""worst case'" environment
will perform satisfactorily in the system. However, this worst
case environment may also selectively reject the best per-
forming devices; i.e., those with the fastest access times and
best drive characteristics. This occurs because high-perfor-
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mance devices magnify the problems found in the tester
environment. The information presented here should aid the
component engineer in recognizing and resolving these spe-
clal test environment problems. Attention to these details will

reward the bipolar memory user by assuring acceptance of the
best and broadest range of bipolar memories currently avail-
able.
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Guide to the Programming of AMD's Generic Bipolar PROMs
Application Note

by
AMD Bipolar Memory Product Engineering
GENERIC SERIES CHARACTERISTICS
The AMD line of Generic Bipolar PROMs incorporate common Platinum-Silicide was selected as the fuse link material to
electrical characteristics and programming procedures. All achieve a well controlled melt rate resulting in large non-
parts in this series are produced with a fusible link at each conductive gaps that ensure very stable long term reliability.
memory location storing a logic LOW and can be selectively Extensive operating testing has proven that this low-field,
programmed to a logic HIGH by applying appropriate voltages large-gap technology offers the best reliability for fusible link
to the circuit. PROMSs.
All parts are fabricated with AMD's fast programming highl . - ’ - e
reli;ble Platinum-Silicide Fuse technolop gUtiIizin 9 ea?sily Common design features include active loading of all critical
. N 9y- g y AC paths regulated by a built-in temperature and voltage
implemented programming (and common programming per- compensated bias network to provide excellent parametric
sonality card sets) these products can be rapidly programmed
| performance over MIL supply and temperature ranges. Selec-
to any customized pattern. Extra test words are pre-pro- tive feedback techniques have been employed to minimize
grammed during manufacturing to insure extremely high field delays through all cri?ical paths producing‘:hey fastest speeds
rogramming yields and produce excellent parametric correla- 4
gong B 9y . P P orre’a possible from Schottky processed PROMs.
PROM Programming Equipment Guide
Source and Data /0 Pro-Log Corporation International Kontron Electronic, Inc. |Digelec, Inc. Stag Systems, Inc.
Location 10525 Willows Rd. N.E. |2411 Garden Road Microsystems, Inc. 630 Price Avenue 7335 E. Acoma Dr. 528-5 Weddell Dr.
Redmond, WA 98052 Monterey, CA 93940 11554 C. Avenue Redwood City, S dall Sunnyvale, CA
Auburn, CA 93940  |CA 94063 AZ 85260 94086
Programmer  Model 5, 7 and 9 M900, M900B, M910,  [IM1010 MPP-80 UPP-801  |UPP-803 [PPX
Model(s) Systems 17, 19, 29 M920 and M980
and 100
AMD Generic  909-1286-1 Unipak PM 9058 IM AMDGEN1 MOD 14 PM 102 FAM-12  [PM 2000
Blpolar PROM  918-1286-1' Rev 003 Code 90
Personality Rev H (Family and
Module Pin Code)
Socket Adapters and
Configurators
Am27S18/18 445440714 16 02 PA 16-6 and 32x8(L) |IM 32x8-16-AMD  |SA 3-1 B 32x8/16  |DIS-156 AM |DA 22 [AM 1102
Am27L518/19 "
Am27S20/21  715-1408-1 16 01 PA 16-5 and 256x4(L) [IM 256x4-16-AMD _ [SA 4-2 B 256x4/16  |DIS-133 AMDA 21 [AM 130-2
Am27512/13  715-1408-2 16 03 PA 16-5 and 512x4(L) [IM 512x4-16-AMD  [SA 4-1 B 512x4/16  |DIS-134 AM{DA 21 |AM 130-3
IM 512 x 8-24-
Am27S15 715-1411-1 PA 24-14 and 512x8() | 57515 AMD SA 17-3 B 512x8/24 |DIS-165 AM DA 33
Ama7525 7151617 6265  |PA 24-16 and 512x8(L) ||2~;55215»2:r§624. SA 31-2 B 512x8/24  |DIS213 AM|DA 31 |AM 1902
Am27527 715-1412:2 PA 224 and 512x8(L) |IM S12x8-22- SA 18 B 512x8/22  |DIS-168 AM |DA 28
27527-AMD
Am27528/29  715-1413 16 09 PA'20-4 and 512x8(L) |IM 512x8-20-AMD - [SA 6 B 512x8/20 DIS-158 AM {DA 34  [AM 1203
Am27S30/31  715-1545 16 36 PA 24-13 and 512x8(L) [IM 512x8-24-AMD _ [SA 22-6 B 512x8/24 |DIS-135 AM [DA 29
Am27S32/33  715-1414 16 38 PA 18-6 and 1024 x 4(L) [IM 1024x4-18-AMD [SA 24 B 1024x4/18  [Dis-136 AM[DA 38 [aM 170-2
Am27S35 PA 24.18 and IM 1024 x 8-27S35/
Amzra97 7154728 6266 - |joocian) 37.AMD SA 31-1 B 1024x8/24 |Dis-218 AM[DA 65  [AM 190-3
Am275180/181 PA 24-13 and
Ame7PS181 715-1545-2 16 37 1024 x8(L) IM 1024 x8-24-AMD  [SA 22.7 B 1024x8/24 |DIS-137 AM[DA 29  [AM 100-6
Am275280/281 IM 1024 x 8-24-
Am27PS281 16 37 275280/281-AMD DIS-214 AM DA €0
Am275184/185
Am27LS184/185 715-1616 16 06 PA 18-8 and 2048 x 4(L) [IM 2048 x 4-18-AMD [SA 4-4 B 2048x4/18 |DIS-211 AM|DA 23  [AM 140-3
Am27PS185
Am275190/191 PA 24-17 and
Am27PS191 715-1688-1 16 68 2048 x 8(1) IM 2048 x 8-24-AMD  |SA 22-10 B 2048 x 8/24 [DIS-151 AM [DA 61  AM 100-5
Am275290/291 PA 24-28 and IM 2048 x 8-24-
Am27PS291 715-1688-2 16 68 2048 x 8(L) 275290/291-AMD SA 29 B 2048x8/24 |DIS-215 AM|DA 62  |AM 190-7
::2;245%“ 715-1282 PA 20-3 and 4096 x 4(L) |IM 4096 x 4-20-AMD |SA 30 B 4006x4/20 |DIS-216 AM|DA 63  [AM 1206
Am27S45 IM 2048 x 8-24-
AmM27547 715-1660 27545/47-AMD SA 31 B 2048x8/24 DA B4 |AM 170-3
Am27543 715-1698-002 IM 4096 x 8-24-AMD
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PROGRAMMING

The entire Generic PROM Series is manufactured with a
conductive Platinum-Silicide link at each bit location. The
output of the memory with- the link in place is LOW. To
program the device, the fusible links are selectively opened.

The fusible links are opened one at a time by passing current
through them from a 20 volt supply which is applied to one

_memory output after the CS input is a logic HIGH. Current is
gated through the addressed fuse by raising the CS input from
a logic HIGH to 15 volts. After 50usec, the 20 volt supply is
removed, the chip is enabled, and the output level sensed to
determine if the link has opened. Most links will open within
50usec. Occasionally a link will be stronger and require
additional programming cycles. The recommended duration of
additional programming periods is Smsec. If a link has not
opened after a total elapsed programming time of 400msec,
further programming of the device should not be attempted.
Successive links are programmed in the same manner until all
desired bit locations have been programmed to the HIGH
level. ’

Typical current into an output during programming will be
approximately 180mA until the fuse link is opened, after which

PROGRAMMING PARAMETERS

the current drops to approximately 90mA. Current into the CS
pin when it is raised to 15 volts is typically 1.5mA.

The memories may become hot during programming due to
the large currents being passed. Programming cycles should
not be applied to one device more than 5 seconds to avoid
heat damage. If this programming time is exceeded, all power
to the chip including V¢ should be removed for a period of 5
seconds after which programming may be resumed.

When all programming has been completed, the data content
of the memory should be verified by sequentially reading all
words. Occasionally this verification will show that an extra
undesired link has been fused. Should this occur, immediately
check the programming equipment to make sure that all -
device pins are firmly contacting the programming socket, that
the input signal levels exhibit sufficient noise margins, and that
the programming voltages are within the specified limits. All of
these conditions must be maintained during programming.
AMD PROMs are thoroughly tested to minimize unwanted
fusing; fusing extra bits is generally related to programming
equipment problems.

Symbol Parameters Min Max Units
Vcee Ve During Programming 5.0 55 Volts
ViHp Input HIGH Level During Programming , 24 55 Volts
ViLp Input LOW Level During Programming 0.0 0.45 Volts
V&SP TS, Voltage During Programming 145 15.5 Volts
Vop Output Voltage During Programming 19.5 20.5 Volts
Vonp Voltage on Outputs Not to be Programmed 0 Veecp +0.3 Volts
lonP Current into Outputs Not to be Programmed 20 mA
d(Vop)/dt " Rate of Output Voltage Change 20 250 V/usec
d(ves,)/dt Rate of C3¢ Voltage Change 100 K 1000 V/usec
Programming Period — First Attempt 50 100 usec
tP Programming Period — Subsequent Attempts 5.0 *15 msec

Notes:

. All delays between edges are specified from completion of the first edge to beginning of the second edge; i.e., not to the midpoints.

. Délays 14, t2, t3 and t4 must be greater than 100ns; maximum delays of 1usec are recommended to minimize heating during

programming.

are required.

1
2,
3. During ty, a user defined period, the output being programmed is switched to the load R and read to determine if additional pulses
4

. Outputs not being programmed are connocted to Vonp through resistor R which provides output current limiting.

PROGRAMMING WAVEFORMS

( SELECTED ADDRESS STABLE )(— Ve

PROGRAMMED | | :
ouTPuT ___| — & Vor) \_'—WW Von

VERIFY
\———ll= - Voo

WF000780

—

SIMPLIFIED PROGRAMMING bIAGRAM

Veer Vone
| % R > 2000
ke AgAy Q —0"?1 W
vep 0 o
Vine ' Vae = 4xx8 r_.:\‘ 3 A‘:‘
Ve . Frou . o o
& o'O . e
oo
+
vae (T () vor
I T

PF000170

05065A




OBTAINING PROGRAMMED UNITS

Programmed devices may be purchased from your distributor Truth tables are also acceptable, but are much less desirable
or Advanced Micro Devices. The program data should be especially for larger density PROMs. Submission of a truth
submitted in the form of a punched paper tape and must be table requires the generation of a punched paper tape at the
accompanied by a written truth table. The punched tape can distributor or factory resulting in longer lead times, greater
be delivered with your order or may be transmitted over a TWX possibility of error, and higher cost.

machine or a time-sharing terminal. ASCII BPNF is our
preferred paper tape format.

ASCIl BPNF

An example of an ASCIl type in the BPNF format is shown e. Any text, including carriage return and fline feed, ex-

below. They can be punched on any Teletype® or on a TWX cept the letter "'B"".

or Telex machine. The format chosen provides relatively good 3. A trailer of at least 25 rubouts.

error detection. Paper tapes must consist of: AP is a HIGH logic level = 2.4 volts.

1. A leader of at least 25 rubouts. An N is a LOW logic level = 0.5 volts.

2. The ddgtg p:ahtterfns" '°f allf2048‘.words. starting with . A convenient pattern to use for the data words is to prefix the
worA ' ': et o o_wn:g d.orma. . tui d i word (or every few words) with the word number, then type the
a. Any characters, including carmage return and fine data word, then a comment, then carriage return and line feed

feed, except

B". as shown below. There must be no characters between the B

b. Thedletter "'B", indicating the beginning of the data and the F except for the eight Ps and Ns. If an error is made in
Xor . f eiaht P Ns. starti ith outout a word, the entire word must be cancelled with rubouts back to
e o7sequence ot eig $ or Ns, starting with outpu the letter B, then the word re-typed beginning with the B.
d. The letter "'F", indicating the finish of the data ' When TWXing your tape, be sure the tape is in even parity.
word. 7 Parity is .not .necessary if the tape is mailed.
TYPICAL PAPER TAPE FORMAT RESULTING DEVICE TRUTH TABLE
‘ (CS1 LOW AND CS; CS3 HIGH)
#¢¢ BPNPPNNNPF  WORD ZERO (® Ao Ay Ag Ay Ag As Aq Ay Az Ay Ag 07 Og O Oy O3 O; Oy Og
Wzg;:ml’;mmlb@ tLLLUlLlLLLLLL HLHHLLTLH
BNNMNNNTF  TEXT (B) (D) LLLLLLLLLLH HHHHHHLL
¢f  BPONNNEF  CAN (B (D LLLLLLLLLHL LLLHHHHL
BNPENPENNF - GO (B) (1) L LLLLLLLLHH L LLLLLLL
#¢6 BENNPPPNF  HERE ) © L LLLLLLLHLL HLLLLLLH
14 . L LLLLLLLHLH LHHLHHLL
2047 BEWNNPPRNF  END ® © LLLLLLLLHHL HLLHHHLL
- CARRIAGE RETURN ) 3 5
(- LNEFEED | HHHHHHHHHHEH LLLLHHHL
AF000100 ) AF000110
ASCIl PAPER TAPE
ASCH '8' ASCH ‘8 . F
F
LEADER WORD 'O WORD ‘¥’ l_ cR TRAILER
S| o | v ([ e
oooooo‘oo‘oo 00000000COO0O
o000 LX-X-X-1 -
- R-N-N-] . 0000 -]
R R S S T LR L R R R R
o -X-N-N-N-3 -] 00000
8'PsOR'N's l— 8'P'sOR'N's \F
OPTIONAL COMMENTS MAY BE INSERTED HERE
AF000120
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Guide to the Analysis of Programming Problems
Application Note

by

AMD Bipolar Memory Product Engineering

INTRODUCTION

Advanced Micro Devices' Generic Series of Programmable
Read Only Memory (PROM) circuits have been designed to
provide extremely high programming yields. Available pro-
gramming currents are over designed by a factor of four and
special circuitry accessible only during testing is incorporated
into each product to eliminate ordinarily difficult to detect
shorts and opens in the array and decoders. As a result,
unique decoding and very large fusing currents are virtually
assured to the user. AMD PROMs have test fuses pro-

Key to the achievement of such yields is a programmer
properly calibrated to the AMD specification with good contac-
tors, "'clean’ electrical wave forms and properly functioning
subcircuits. In the event that your programming yields fall
below 98%, you should investigate the characteristics of the
failed devices to find a prominent failure mode, then use the
attached information as a guide to resolving the problem.
Simple problems can be very costly if not detected and
corrected.

grammed prior to shipment as a further guarantee. The results
of such extensive testing and design considerations are
programming yields consistently in the 98% to 99.5% range.

Should you continue to have trouble optimizing your program-
ming yield, contact your AMD representative or local program-
mer manufacturer representative.

Guide to the Analysis of Programming Problems

Primary Symptom Secondary Symptom Possible Causes

1) Address driver output which remains continuously low or con-
tinuously high.

1) Units fail to program
all desired bits

A) Binary blocks of miss-
ing data

2) Address driver with a "low" voltage greater than 0.5V or a
"high" voltage less than 2.4V.

3) Poor, intermittent or no electrical contact to one or more ad-
dress input pins.

Any of the above may result in over programming half the array
and not programming the other half.

B) Random bits of missing
data

1) Address driver with a "low'' voltage greater than 0.5V or a
"high" voltage less than 2.4V.

2) Poor electrical contact to address, chip enable and output
pins. ’

3) Excessive transient noise on Vg, output pin (> 20.5V), or
ground pins. Check with a high speed storage oscilloscope
for peak values during programming. Use transient suppres-
sion networks where appropriate.

4) Programmer does not comply with AMD Programming Specifi-
cation. (See Programming Parameters.)
Examples: :
— Output voltage during programming less than 19.5V
— Vg during programming less than 5.0V
— CS voltage during programming less than 14.5V

1) Poor or no electrical contact to that output' pin.
2) Defective current switch in programmer.

C) All data associated with
a single output missing

D) No data change 1) Wrong device or programming socket.

2) Programmer does not comply with AMD's Programming Spec-
ifications. (See Programming Parameters.)
Examples:
— Output voltage during programming less than 19.5V
— Ve during programming less than 5.0V
— TS voltage during programming less than 14.5V
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Primary Symptom Secondary Symptom

Il) Over-Programmed A) One output continuously

Possible Causes

1) Programmer does not comply with AMD's Programming Spec-
ifications. (See Programming Parameters.)

— Output voltage during programming greater than 20.5V
— Programmer timing incorrect

2) Open outputs can appear to be programmed to Logic ''1"
with the presence of a pullup resistor even though the device
has. not actually been programmed.

3) Excessive voltage transients on output lines during program-
ming. Be sure appropriate transient suppression networks are
placed on the outputs. (See Figure 1.)

Vce applied to device.
ground applied to device.

3) Incorrect device type.

4) Incorrect programming socket.

5) Excessive voltage transients on output lines. Use transient
suppression network shown in Figure 1.

Devices at a Logic "1"
Examples:
B) All outputs continuously 1) No
at a Logic "1 2) No
DEFINITIONS
Fuse

— Conductive Platinum-Silicide link used as a memory ele-
ment in Advanced Micro Devices' PROM circuits.

‘Unprogr»ammed Bit
— A conductive fuse.
Programmed Bit
— A nonconductive fuse, that fs one which has been opened.
Output Low (Logic "'0"")
"— An output condition created by an unprogrammed bit.
Output High (Logic "1'"")
. — An oufput condition created by a programmed bit.
Failure to Program

— A device failure in which a fuse selected to be opened failed
to open during the fusing operation.

Over Programmed

— A device failure in which a fuse which was not selected to
open nevertheless opened during the fusing operation.

Address Driver

— The voltage source which drives an individual address pin in
the PROM. This source is part of the programmer and
drives the address pin with "'0"'s (OV to .45V) and "1"'s
(2.4V to 5.5V) depending on instructions from the program-
mer control circuitry. There is a separate address driver for
every PROM address pin.

Programmer

— A system capable of providing the appropriate array of
signals to a PROM circuit to cause certain user controlled
bits to be programmed (i.e., fuses opened) in the device. As
a minimum it consists of a memory containing the pattern to
be programmed, control circuitry to sequence the address-
ing and fusing control pulses, power supplies, and address
drivers. '

TRANSIENT SUPPRESSION NETWORK

OVuF//AuF

TOOUT "UTS

1N4148 OR EQUIVALENT

1N4746A OR EQUIVALENT

30002

AF000250

Notes: 1. Clamp diodes should be connected to each output as close as physically possible to the device

pin.

2. Voo should be decoupled at the device pin using .01uF//.1uF capacitors.
3. AMD recommends that all address pins be decoupled using .001uF capacitors.
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Bipolar Generic PROM Series
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The purpose of this report is to present a description of
Advanced Micro Devices' Bipolar PROM circuits, their manu-
facturing process and their reliability. Included is a discussion
of the wafer fabrication in which an advanced, highly reliable
platinum silicide fuse is utilized, a description of the circuits
and their testing, an analysis of the fusing characteristics of
platinum silicide and supportive reliability data.

The products evaluated in this report are members of a
generic family of field programmable-read-only memories
(PROMSs) from 256 bits through 16384 bits. Advanced Micro
Devices utilizes two manufacturing processes. The first is the
platinum-silicide Schottky, washed emitter process described
in this report. The second is the IMOX™process. IMOX is the
trademark name for a selective oxide isolation process which
employs ion-implantation of various transistor elements. This
improved process incorporates many of the technologies
previously developed, such as platinum silicide fuses, dual
layer metal, and platinum-silicide Schottkies. IMOX allows
further reduction in chip size due to tighter device spacings
and device dimensions. All new product developments for the
PROM family use the IMOX process. This high density process

THE PROCESS TECHNOLOGY

Advanced Micro Devices has chosen a platinum silicide
Schottky, washed emitter, dual-layer metal process for its
bipolar PROMs. Platinum siiicide has been chosen as the
material to form the fuse for several reasons. First, it has been
demonstrated to be an extremely reliable fuse material. It does
not have the growback phenomenon common to nichrome
technologies; it is not moisture sensitive in freeze-out tests; it
is less fragile than nichrome and it does not have mass
transport problems associated with moderate current densi-
ties. Second, the manufacturing process is easily controlled
with regard to reliability factors and fusing currents. Third, the
fuses are quite easy to form during the manufacturing process
without a substantial number of additional processing steps.

allows Advanced Micro Devices to continue to supply very
high speed, high performance products while increasing
device complexity. The circuit design concepts are similar on
each of the PROMSs with the result that the products can be
programmed using the same hardware. Only the socket
adaptor required for the PROM configuration and pin count is
different. The same programming algorithm is used for all
devices with completely satisfactory results. The PROMs
utilize a platinum Schottky diode structure with barrier metal.
Dual-layer metallization is also employed to maximize speed
and minimize chip size. All Advanced Micro Devices' circuits
receive screening per MIL-STD-883, Method 5004 class C or
better. Part of the 883 flow involves sample acceptance tests
in which all temperature requirements are sampled to Lot
Tolerance Percent Defective (LTPD) plans. A 5% LTPD
corresponds to about a 0.65% Acceptance Quality Level
(AQL). In late 1983, Micro Devices announced a new program
that guarantees the highest quality levels for semiconductor
devices in the industry. The new program is called INTERNA-
TIONAL STANDARD 1000. Under INT-STD-1000 all Bipolar
Memory PROMs are sampled to a 0.1% AQL. This is a
statement of AMD's commitment to excellence.

Figure 2 is a cross section of a transistor and a fuse. A heavily
doped buried layer diffusion is first performed to allow for the
fabrication of NPN transistors with low saturation resistances.
A thin epitaxial layer is grown followed by isolation and base
diffusions. The isolation and base are effectively self-aligned
using a composite masking approach. A short series of steps
results in the definition of polycrystalline silicon in the shape of
the fuse.

A second composite mask now defines all the emitter,
contact, Schottky diode and ohmic contact areas.

PLATINUM SILICIOE COLLECTOR BASE EMITTER
FUSE CONTACT OIFFUSION DIFFUSION
NTRIDE
BARRIER
Pt-Si / /
SiNy SiNy ] 7
S0,
. 7 "
N N
. P-BASE pr
ISOLATION ISOLATION
N-EPITAXIAL LAYER / N\
. N \\__ N" BURIED LAVER J
SUBSTRATE
RFO00080

Figure 2. Transistor & Fuse Structures.

Following the emitter diffusion and the contact mask, platinum
is sputtered over the entire wafer. Since all contacts, Schottk-
ies and fuses are exposed at this point, an alloying operation
allows platinum silicide to form. The residual platinum is
etched off the wafer leaving the silicide contacts, Schottkies,
and fuses. After this step, the semiconductor elements of the
circuit have been completely formed, and all that remains is
the interconnect metallization.

To form the interconnects, aluminum is used as the primary
conducting element. Aluminum has a very strong affinity for
silicon, including that in platinum silicide. To retain the
advantages of the very stable platinum silicide Schottky
devices, it is necessary to sputter an inactive metal, tungsten,
with a small amount of titanium as a bonding agent over the
surface of the wafers to serve as a barrier to the diffusion or
microalloying of the aluminum. Aluminum is now evaporated
over the surface of the wafers and conventional masking and

IMOX is a trademark of Advanced Micro Devices, Inc.
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etching cycles are used to define the aluminum interconnec-
tions. Figure 3 shows the structure of this metal layer.

To complete the dual-layer metallization structure, silicon
dioxide is chemically vapor deposited on the wafer and etched
with interlayer metal contact openings (vias). A second layer of
aluminum is then placed on top of the dielectric. This layer has

TOPSIDE PASSIVATION

a thickness substantially greater than the first one and is
especially suited for power busses and output lines.

To complete the circuit, a passivation layer is deposited over
the top of the wafers and etched at the appropriate locations
to allow for bonding pad contact.

) e

$i0, DIELECTRIC LAYER

™™ PLATINUM SILICIDE FUSE
BARRIER

METAL

7 7 %
7 7 —<

SIUCON WAFER

CONTACT

RF000090

Figure 3. 2 Layer Metallization Structure.

PROGRAMMABLE READ-ONLY MEMORY CIRCUITRY

Advanced Micro Devices' bipolar PROM designs have the
general configuration shown in Figure 4. Although the figure is

for that of the Am27S20, the circuit techniques are the same
for the entire generic family of PROMs.

OUTPUTS
(- [
Ay 0—
COLUNN SENSE . SENSE
A AMPLIFIER AMPLIFIER
11  Dbecooe & FUSE ° ® * & FUSE
CIRCUITRY CIRCUITRY
Az O—t o
g SE o CH;P ENABLE
% ce FUSE CONTROL

ROW

L el
e RN
N 2181
;,_ FSESES
e et

by oo b b
AN

¥ ¥

TEST
OIODES

K
14

ﬁ COLUMN TEST

RF000010

Figure 4. PROM Circultry Block Diagram
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Input, Memory & Output Circuitry

Two groups of input buffers and decoders called "'X'* and "' Y"*
are used to drive word lines and columns respectively. The X-
decode addresses (Az-A7) have Schottky clamp diode
protected, PNP inputs for minimum loading. (Figure 5). The X-
input buffers (A3 — A7) provide A and A outputs to a Schottky
decode matrix which selects one of 64 word drivers. The word
line drivers are very fast high current, high voltage, non-
saturating buffers providing voltage pull down to the selected
word line.

The Y-decode address buffers (Ag-Ap) are also Schottky
diode clamped, PNP inputs driving a Schottky diode matrix.
However, this diode matrix selects one of eight columns on
each of the four output bits. The selected column line drives
the sense amplifier input to a high level in the case of a blown
fuse, or current is shunted through an unblown fuse through
the selected word driver to ground resulting in a "'low"" input to
the sense amplifier.

Vee

The sense amplifier is a proprietary fast level shifter-inverter
with temperature and voltage threshold sensitivities compen-
sated for the driving circuitry. Each of the four sense ampilifiers
in this circuit provides active drive to an output buffer.

Each output buffer also contains a disable input, which is
driven from the chip-enable buffer. The chip-enable buffer
input is a Schottky diode clamped PNP buffered design with an
active pull up and pull down to drive the output buffer.
Additionally, the chip-enable gate contains circuitry to provide
fuse control as described below.

Fusing Circuitry

Platinum silicide fuses as implemented .in Advanced Micro
Devices’ PROMs have extremely high fuse current to sense
current ratios. Sensing normally requires that only a few
hundred microamps flow through the fuse, whereas absolute
minimum requirements for opening the fuse are approximately
100 times that amount. This provides a significant safety
margin for transient protection and long-term reliability.

V
AA
W

A

PNP FOR
LOW I,

ADDRESS INPUT

/

SCHOTTKY CLAMP
FOR TRANSIENT CLAMPING

AA
VWV

~AAA

TO DECODE MATRIX
RF000030

Figure 5. Input Buffer Schematic

High-yield fusing of platinum silicide fuses requires that a
substantial current be delivered to each fuse. This current is
sourced from the output terminals through darlingtons which
can drive the column lines when enabled. These darlingtons
are driven directly from the output and are selected by the Y-
decode column select circuitry. Current during fusing flows
from the output through the darlington directly to the fuse
through the selected array Schottky and finally through the
word-driver output transistor to ground. This path is designed
for a very large fusing current safety margin.

The control circuitry works as follows: After Vo is applied, the
appropriate address is selected and the CE input is taken to a
logic high, the programmer applies 20 volts to the bit output to
be programmed. The application of the 20 volts simultaneous-
ly deselects the output buffer to prevent destructive current
flow, and powers down internal circuitry unneeded. during
fusing to minimize chip heating. '

It also enables the darlington base drive circuitry, makes
power available to the darlington from the output and enables

the fusing control circuitry. At this point, the PROM is ready for
the control line at the chip-select pin to release the selected
word driver to allow current flow through the fuse. This
technique is particularly advantageous because the control
signal does not supply the large fusing currents. They are
supptied through the darlington from the output power supply.
Some care must be taken to avoid excessive line inductance
on the output line. Reasonable and normal amounts of care
will reward the user with high-programming yields.

Special Test Circuitry

All Advanced Micro Devices PROMSs include high-threshold
voltage gates paralleling several address lines to allow the
selection of special test words and the deselection of the
columns to allow for more complete testing of the devices.
Additionally, special test pads accessible prior to assembly
allow for testing of some key attributes of the devices. The
function of these special circuits will be described in more
detail in the section, '"Testing", later in this report.

2-9
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THE PLATINUM SILICIDE FUSE

Fusing Technique

Advanced Micro Devices' PROM circuits have been designed
to use a programming algorithm which minimizes the require-
ments on the programmer yet allows the circuit to fuse the
platinum silicide links quickly and reliably. Specifically, ‘the
following sequence of events must take place:

. Vcc power is applied to the chip;

. The appropriate address is selected;

. The chip is deselected; )

. The programming voltage is applied to one output;

. The chip enable voltage is raised to enable high-
threshold voltage gate. This action gates the current
flow through the proper fuse resulting in an open fuse
in a few microseconds;

6. The output voltage is lowered; the programming volt-

age is removed.

7. The device is enabled and the bit is sensed to verify
that the fuse is blown. In the unusual event that the
fuse does not verify as blown, a sequence of much
longer pulses is applied to the fuse at a high duty
cycle until the fuse opens; and,

8. The sequence of 2 through 7 is repeated for each bit

which must be fused.

abhwON =

There are several advantages to this technique. First, the two
high current power sources, V¢g and the voltage applied to
the output do not have critical timing requirements. The low
current chip select pin gates the fusing current into the circuit.
Since it is generally desirable to gate the fusing current into
the chip at relatively fast rates, the use of the chip select for
this purpose avoids the speed trade-off which would exist
using the output voltage as the control. The output voltage
must not be raised too quickly to avoid breakdown and
latchback conditions which might occur with sub-microsecond
rise times on the output.

The second major advantage of this technique is that in the
event that the fuse does not open during the first attempt to
blow it, a near DC condition may be safely applied to it with no

L PLATINUM
SILICIDE -

UNPROGRAMMED FUSE

Unprogrammed Fuse

danger of developing a reliability problem such as that which
occurs with nichrome fuses. This will be discussed in more
detail later. The algorithm can therefore be designed first to
minimize the time required to program the PROM, i.e. with a
fast first pulse, and second, to maximize the probability that
any circuit will program. Most PROMs do, of course, fuse
satisfactorily with all short pulses. However, it is impossible for
any manufacturer to guarantee absolutely that all fuses in all
circuits receive 100 percent of the rated fusing current during
programming.

Circuit defects which may be resistant to pre-programming
testing prevent such a guarantes. It is, therefore, quite
important to have a fuse material insensitive to marginal
conditions. Even the application of single, short pulses does
not guarantee that no fuse received marginal amounts of
current during fusing. The silicide fuse provides this safety
margin and allows the programmer to maximize the possibility
of fusing by applying near DC condition to the fuses.

Fuse Characteristics

When a fast (less than 500ns rise time) current pulse is
applied to a fuse, the fuse voltage rises abruptly to a value
approaching the level anticipated from calculations of the
room temperature resistance. However, it quickly falls to a
value of approximately two volts. This value is nearly indepen-
dent of the applied current. During this period of time, typically,
the fuse is molten. Very abruptly, the fuse current drops to
zero indicating the separation of the platinum silicide into two
distinct sections. Scanning Electron Microscope photographs
of the resulting fuses (see Figure 6) indicate that the typical
case is a sharp, clean separation in excess of a micron. This
separation occurs in the center of the fuse because the bow-
tie structure (see Figure 7) concentrates the energy density in
the center away from the aluminum lines. The energy density
in the center of the fuse is capable of creating temperatures
substantially greater than required to melt the silicide. The very
abrupt, high power applied to the fuse melts the fuse center
and results in a wicking of material on either side due to
surface tension.

3-5 MICRONS

Programmed Fuse

Figure 6. -
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Reliability of Fuses Programmed Under
Non-optimal Conditions

The marginally opened fuse has been studied in some detail
even though it rarely occurs in practice. Under conditions
where the fuse is purposely blown at much slower rates, it is
possible for the fuse to assume a high impedance state which
is sensed as an open fuse by the circuit. This occurs because
the fuse cools before separation is achieved. Electrical and
SEM studies of fuses blown with these characteristics indicate
that a small conductive path of silicon remains of sufficiently
high resistance to prevent appropriate power transfer required
for complete opening on subsequent applications of power.
Under these slow-blow conditions, the thermal conductivity of
the silicon nitride pedestal on which the fuse rests, the silicon
dioxode beneath that and the silicon chip become factors
because sufficient time exists for the heat flow to carry a
significant amount of energy away from the fuse. This is
extremely unusual in practice since it requires a rather narrow
set of conditions. However, a number of PROMs have been
specially programmed under these unusual conditions which
can cause this type of fuse to occur. These devices have been
life tested for over two thousand hours. No failures occurred in
any of these circuits. It is clear from this study that partially
opened platinum silicide fuses are stable. Although it is very
rare to see such a fuse in a circuit which has been pro-
grammed under normal conditions, Advanced Micro Devices
believes that such fuses do not represent a reliability hazard
based on this study and the results of the other studies run on

the programmable-read-only memories. It should be noted
that most manufacturers carefully specify the conditions under
which their devices must be programmed in order to avoid
reliability problems. Reliability data available on these devices
must be assumed to have been generated using optimally
programmed devices. Advanced Micro Devices believes that
the study described here and four billion fuse hours of data
from many production lots of PROMs demonstrate the capa-
bility of the platinum silicide fuse under a wide variety of

conditions.
~ N\ e
ALUMINUM ALUMINUM
g CURRENT DENSITY
IS 6X LEVEL IN
CONTACT AREAS
P-Si
CONTACT CONTACT
AREA AREA
,/’
COOLER REGIONS HERE
RESULT IN CORRECT
SURFACE TENSION FORCES
M FOR PULLBACK OF FUSE L~~~
MATERIAL FROM CENTER GAP
RF000070

Figure 7. Bowtle Fuse Design

FINAL TESTING OF ADVANCED MICRO DEVICES' MEMORIES

Wafer Level Tests

In addition to all the standard DC tests, Advanced Micro
Devices performs a series of special tests to conform to the

- screening of criteria of MIL-STD-883, Method 5004 3.3 and
the 0.1% AQL INT-STD-1000. Also, AMD performs special
tests to increase the confidence level of unique address
selection and to demonstrate fusing capability on all columns
and word drivers. To accomplish this, diodes are connected
from the column lines and the word lines to special test pads
which are accessible only during wafer probing. (See Figure
4). Using these diodes, Advanced Micro Devices confirms that
each word driver is capable of sinking sufficient current to
blow fuses, has appropriate saturation characteristics for AC
performance, and has sufficient voltage breakdown to with-
stand fusing voltages. In addition, using special software, a
sequence of tests dramatically increases the confidence of
unique address selection on the address decoding. All darling-
tons are checked to confirm that sufficient current drive is
available to blow fuses from any column. Schottky diode array
leakage is also checked to affirm that it is sufficiently low so as
not to overload the pull down circuitry.during the high-voltage
application of fusing. Finally, high voltages are applied to the
inputs and outputs to remove potentially weak devices before
the PROM's are assembled.

Test Fusing

Each PROM has two additional word drivers connected to
special test fuses. These test words are valuable in demon-
strating beyond reasonable doubt that the device is capable of
opening fuses in all columns. They also increase the confi-
dence level in unique addressing. Furthermore, the test words

‘

serve as correlatable measures of the access times that the
user can expect from his devices after he has placed his own
program in the memory. These test words are not visible to the

" user unless he applies special voltages to certain address

pins. Figure 8 is a diagram of this input circuit. One hundred
percent of the PROM devices shipped from Advanced Micro
Devices have had AC testing for access and enable times at
high-and low-power supply voltages to affirm their AC charac-
teristics. .

k The result of this extensive testing at both the wafer and

finished device level is a product with very high-programming
yields and virtually guaranteed AC performance after the user
places his program in the parts. Additionally, the high voltage
tests provide an additional level of confidence that the oxice
and junction integrity is excellent in each circuit and that the
devices will be relatively insensitive to small transients com-
mon to programming equipment.

SeeoaL T0 DECODE
CiRcuITRY ARRAY
RF000020

Figure 8. Special Input Circuit Used for Array
Deselection and Test Word Check.
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RELIABILITY TESTING

Advanced Micro Devices has an ongoing reliability program to
evaluate its bipolar memory products. Reliability testing con-
forms to MIL-STD-883 Method 1005 Condition C. Examples of
the test circuits used are shown in Figure 9. Data has now
been accumulated on the process described here in excess of
ten thousand hours on some devices. Over forty billion fuse
hours have been completed with no fuse oriented failures

Vee

i

Advanced Micro Devices selects samples of its product
stratified by product type at periodic intervals for this testing.
Figure 10 is a tabulation of the results of the lots placed on

test during this period of time. The data demonstrates a highly

reliable process. The fuse has-an immeasurably low contribu-
tion to the failure rate at this point in the reliability testing.

weg

3000 3 -3000

; As Vee r::—'
3] 4 ol o
' 3,

- s, El

] Az o 2= -

iy ol

3] % o ‘:
_[__ GND 03

RF000040

Condition C - Static

BIPOLAR MEMORY RELIABILITY SUMMARY

Unit Fallure Unit Fallure
Rate @ 60% | Rate* 60%
Total Total . Fuse Confidence Confidence
Production Units Unit Hours |Fuse Hours Unit Related | %/1000 hrs %/1000 hrs

Product Lots Tested |(thousands)| (billions) Fallures | Failures at 125°C at 70°C
27S18/19
(256 bit PROM) 5 491. 982 .251B 0 0 0.10 0.0010
27820/21 . .
(1K bit PROM) 16 1321 2207 2.2608 2 0 0.01 0.0001
27512/13 .
(2K bit PROM) 1" 571 1840 3.768B 0 0 0.05 0.0005
27815
27827
27528/29 24 1870 1408 5.767B 0 0 0.07 0.0007
27532/33 g :
(4K bit PROM)
275180/181 .
(8K bit PROM) 12 463 ‘ 926 7.5868 0 0 0.1 0.0010
275184/185
IMOX 15 556 1112 9.1098 0 [} 0.09 0.0008
(8K bit PROM) .
275190/191
IMOX 2 69 795 13.0258 - ] ] 0.12 0.0011
(16K bit PROM)
Totals for .e
PROM products 85 5341 9270 41,7668 2 0 0.02 0.0002

* Assuming on activation energy of 1.0'eV.

** Oxide failure. : N
: 03196C
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Am27S12/13

512 x 4 Bit Generic Series Bipolar PROM

€1/21SLewy

DISTINCTIVE CHARACTERISTICS

® High Speed ® Low current PNP inputs
® Highly reliable, ultra-fast programming Platinum-Silicide @ High current open collector and three-state outputs
fuses ® Fast chip select

® High programming yield

GENERAL DESCRIPTION

The Am27S12A/12 and Am27S13A/13 are high speed gramming, stored information is read on outputs Og — O3 by
elactrically programmable Schottky read only memories. applying unique binary addresses to Ag-Ag and holding
Organized in the industry standard 512 x 4 configuration, the chip select input, CS, at a logic LOW. If the chip select
they are available in both open collector Am27S12A/12 input goes to a logic HIGH, Op — O3 go to the off or high
and three-state Am27S13A/13 output versions. After pro- impedance state.

BLOCK DIAGRAM

COLUMN TEST RAX.
As 0—
A7 0— 5
“x32 g
Mo 1orm FUSE ARRAY
[l E
A5 o] OECOOER F>
A O
- TEST WORD 0
Ay 0—4
TEST WORD 1
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Ay O cowllﬂu :> QUAD 1 OF § MULTWLEXER
Ao O—1
s ) ]
% . 00 o, 03
: BD000420

PRODUCT SELECTOR GUIDE

A?ﬁ? 30ns 40ns. 50ns 60ns
Temperature
Range c M c M
Open
Collector Am27S12A Am27812
Three-State Am27S13A Am27S13

032088
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Am27S12/13

CONNECTION DIAGRAM

Top View
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Am27512

Device Type

Am27812
Am27S12A

Am27S13
Am27S13A

ORDERING INFORMATION

A P C B

l—Burn-in Option
B suffix denotes 160 hour
burn-in.
Temperature
C - Commercial (0°C to +70°C)
M- Military (-55°C to +125°C)

Package

D - 16-pin ceramic DIP

F - 16-pin flatpak

L - 20-pin leadless chip carrier
L P - 16-pin plastic DIP

Speed Select
_ See Product Selector Guide

Open Collector

Three state

Valid Combinations

Am27812
Am27S12A
Am27S13
Am27S13A

PC, PCB,
DC, DCB,
LC, LCB,
DM, DMB,
FM, FMB,
LM, LMB

Chip-Pak is a trademark of Advanced Micro Devices, inc.
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OBTAINING PROGRAMMED UNITS

Programmed devices may be purchased from your distributor
or Advanced Micro Devices. The program data should be
submitted in the form of a punched paper tape and must be
accompanied by a written truth table. The punched tape can
be delivered with your order or may be transmitted over a TWX
machine or a time-sharing terminal. ASCll BPNF is our
preferred paper tape format.

Truth tables are also acceptable, but are much fess desirable
especially for larger density PROMs. Submission of a truth
table requires the generation of a punched paper tape at the
distributor or factory resulting in longer lead times, greater
possibility of error, and higher cost.

APPLYING THE Am27S12A/12 AND Am27S13A/13

The Am27S12A/12 and Am27S13A/13 can be used with a
high speed counter to form a pico-controlier for micropro-
grammed systems. A typical application is illustrated below
wherein a multiplexer, under control of one of the PROMs, is
continuously sensing the CONDITIONAL TEST INPUTS.
When the selected condition occurs, a HIGH signal will result
at the multiplexer output causing a predetermined branch
address to be loaded into the paralle! inputs of the counters on
the next clock pulse. The counter then accesses the prepro-
grammed data or control information sequence from the
Am27S12A/12 or Am27S13A/13 PROMs.

CONDITIONAL TEST INPUTS
—

e

-l

3, e Am748151
Lan MULTIPLEXER
l w
LY _ BRANCH ’
4 4 4 1
'{ Oo-3 '{’ Oo-3 "rno
Load AMT48181 Tc cer Am748161 Ic cer Am748161
COUNTER COUNTER COUNTER
l—" am—— o
[~ 4 cp cp
cLoex Qo3 Q-3 9
D 4 4/, 1J L,
[ » D ) )
K Aos .ﬁc '{ Aos '{’ Aos '{ Aos i‘ou
Am2TS12A/13A AMITBI2A/13A Am27TS12A/13A R /1A | A/13A Am2T812A/13A
am2T812/13 jAm27812/13 IAm27812/13 Am27812/13 JAmM2T812/18 Am27812/13 PROM
*foss 4 oss o) Ao, ‘4 00s *4 00 A 00
4 {( lllr 1 1/
OUTPUT BITS FOR DATA OR CONTROL
AF000240
03208B
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Am27512/13

ABSOLUTE MAXIMUM RATINGS

Storage Temperature .............oceeeeenvens -65°C to +150°C
Ambient Temperature with

Power Applied. -55°C to +125°C

Supply Voltage ........ccvvveuviiiinsenennennnnn. ~0.5V to +7.0V
- DC Voltage Applied to Outputs-
(Except During Programming).......... ~0.5V to +Vggmax
DC Voltage Applied to Outputs
- During Programming ..........coveeieviniiiinnieinnneenenennnn 21V
Output Current into Outputs During :
Programming (Max Duration of 1sec)................ 250mA
DC Input Voltage.........ccoeuueuunnes e -0.5V to +55V

DC Input Current .~30mA to +5mA

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
reliability.

DC CHARACTERISTICS over.operating range unless otherwise specified

OPERATING RANGES

Commercial (C) Devices
Temperature ......cc..cvvevereereeienennenennens 0°C to +70°C
Supply Voltage.. ... +4.75V to +5.25V

Military (M) Devices
Temperature .........cccccveevviunenninnenns -55°C to +125°C
Supply Voltage.........ccevvvinviieiinnannn, +4.5V to +5.5V
Operating ranges define those limits over which the functional-
ity of the device is guaranteed.

Typ
Symbol Parameter Test Conditions Min | (Note 1) Max Units .
Output HIGH Vce = MIN, oy = -2.0mA
VOH (Note 2) Voltage VIR =Viy or VL 24 Volts
Output LOW Voe =MiN, loL = 16mA
Vou Voltage VIN=VIH or VL 0.45 . Volts
Guaranteed input logical HIGH :
ViH Input HIGH Level voltage for all inputs (Note 3) 20 Voits
Guaranteed input logical LOW
Vi Input LOW l:evel voltage for all inputs (Note 3) 08 Volts
Input LOW - = ;
I GCurrent Ve = MAX, Viy = 0.45V -0.010 -0.250 mA
I GH -
I oput HI VoG = MAX, Vi =27V 25 iy
tput Short
1sC (Note 2) Qutput Shodt Ve = MAX, Vout = 0.0V (Note 4) —20 | -40 -90 mA
. Power Supply All inputs = GND
lcc Current Ve = MAX . 100 130 mA
v :Z;?;gglamp Vee = MIN, Iy = - 18mA -1.2 Volts
Vo = 4.5V 40
Output Leakage Vee = MAX -
lcex Current V&S = 2.4V (Note 2) Vo=24V 40 A
. Vo =0.4V -40
Cin Input Capacitance ViN=20V @ f=1MHz {Note 5) 4
Output - - : pF
Cout Capacitance Vout =20V @ f=1MHz (Note 5) 8
Notes:

1. Typical limits are at Voc = 5.0V and Tp = 25°C.

2. This applies to three-state devices only.

3. These are absolute voltages with respect to device
ground pin and include all overshoots due to system
and/or tester noise. Do not attempt to test these values
without suitable equipment.

4. Not more than one output should be shorted at a time.
Duration of the short circuit should not be more than one
second.

5. These parameters are not 100% tested, but are periodi-
cally sampled.
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SWITCHING TEST CIRCUIT KEY TO SWITCHING WAVEFORM ?,
. -~
(7]
-t
WAVEFORM INPUTS . OUTPUTS L
-
w
MUST BE WILL BE
STEADY STEADY
WILL BE
e, L ot ke,
2 3000
b
WILL BE
outPUT MAY CHANGE
I [ M FROML TOH ﬁ:gﬁ'ﬁ% M
< R2
cL . 3 600 .
_]L M DON'TCARE;  CHANGING:
— = ANY CHANGE TATE
1000170 PERMITTED UNKNOWN
CENTER
H DOES NOT LINE IS HIGH
APPLY IMPEDANCE
"OFF~ STATE
KS000010

SWITCHING CHARACTERISTICS over operating range unless otherwise specified

. ; C devices M devices
No. | Symbol Description ' Min Typ Max | Min | Typ | Max | Units
STD 30 50 | . 30 60 ns
1 tAA Address Access Time
A 20 30 20 40 ns
STD 15 | 25 15 | 30 ns
2 tea Enable Access Time
A 15 | 20 15 25 ns
STD 15 25 15 30 ns
3 teR Enable Recovery Time
A 15 20 15 | 25 ns
Notes:
1. taa is tésted with switch Sy closed and C = 30pF. - tests and closed for high impedance to LOW tests. tgR is
2. For open collector outputs, tga and tgr are tested with tested with C_ = 5pF. HIGH to high impedance tests are
Sy closed to the 1.5V output level. C| = 30pF. made with Sq open to an output voltage of VoH~0.5V;
3. For three state outputs, tga is tested with C = 30pF to LOW to high impedance tests are made with Sy closed to
the 1.5V level; Sq is open for high impedance to HIGH the VoL+0.5V level.

SWITCHING WAVEFORMS

- - o

i M i 15v

® 7 N

’.———'M ——l }—-'sa-o l- te —o] .

s LN\\ S o
LLLF—voiros

Vou
e WF001270

Note: Level on output while CS is HIGH is determined externally.

For programming information, please see "Guide to the Programming of. AMD's Generic Bipolar PROMs", page 2-1.
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Am27815

Am27S15

4096-Bit Generic Series Bipolar PROM
(512 x 8 Bits with Output Data Latches)

DISTINCTIVE CHARACTERISTICS

® On-chip data latches

® Latched true and complemented output enables for
easy word expansion

® Predetermined OFF outputs on power-up

® Fast access time — 60ns commercial and 90ns military
maximum

® Platinum-Silicide fuses guarantee high reliability, fast
programming and exceptionally high programming
yields (typ > 98%)

® Member of generic PROM series utilizing standard
programming algorithm

\

GENERAL DESCRIPTION

The Am27S15 is an electrically programmable Schottky
read only memory incorporating on-chip data and enable
latches. The device is organized as 512 words of 8 bits and
features three-state outputs with full 16mA drive capability.

When in the transparent mode, with the strobe (ST} input
HIGH, reading stored data is accomplished by enabling the
chip (E4 LOW and Ea HIGH) and applying the binary word
address to the address inputs, Ag-Ag. In this mods,
changes of the address inputs cause the outputs, Qg - Q7,
to read a different stored word; changes of either enable
input level disable the outputs, causing them to go to the
high impedance state.

Dropping the strobe input to the LOW level places the
device in the latched mode of operation. The output
condition present (reading a word of stored data or
disabled) when the strobe goes LOW remains at.the
outputs, regardless of further address or enable transitions,
until a positive (LOW to HIGH) strobe transition occurs.
With the strobe HIGH, Qop-Q7 again respond to the
address and enable input conditions.

if the strobe is LOW (latched mode) when Vo power is first
applied, the outputs will be in the disabled state, eliminating
the need for special '"power-up' design precautions.

BLOCK DIAGRAM

COLUMN TEST RANL
20— 3
Y. S— 4 %
A O0—ip 107 GE ARRAY 13
40— m'ggn :> i ;
A+ O— TEST WORO 0
43 O—
TEST WORD 1 -
e I L
. DECOOER xt WOT'Di!xll
“ Dy L1
n nlu'ouvzuv ulvcn
Q
st o—-{ D ——
Q@ 0 0 0 Q o G O
BD000430
PRODUCT SELECTOR GUIDE
Access Time 60ns 90ns
Temperature Range (o} M
Part Number Am27S15

03183C
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CONNECTION DIAGRAM

Top View

c Az

£, E; st 0; G5 Q5 0 NC

Anoaannn

F]ﬂﬂ

21 20 19 18 7 w8

% 9 1

10

1" 12

:

A3

5 &

U
Q

-
]

uu
As As

z~

Uy

Q3 NC GND

CD001010

Note: Pin 1 is marked for orientation. NC = No Connection

LOGIC SYMBOL

20 —Cf £y

w—e,

18— 8T
Qo @) Q2 Q3 Qq Qs Qg Q7
RERRRRR
7 8 8 10 14 16 16 17

LS000100

Vce =Pin 24
GND = Pin 12
(Pin 11 and 13 open)

Am27S15 P

Device Type
512x8 PROM

ORDERING INFORMATION

cC B

Valid Combinations

L— Burn-in Option
B suffix indicates 160 hour
“burn-in.

Am27S15

PC, PCB,
DC, DCB,
DM, DMB,
FM, FMB

Temperature
C - Commercial (0°C to +70°C)
) M- Military (-55°C to +125°C)
Package ‘
D - 24-pin ceramic DIP

F - 24-pin flatpak
P - 24-pin plastic DIP

2-19
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Am27S15

OBTAINING PROGRAMMED UNITS

Programmed devices may be purchased from your distributor
or Advanced Micro Devices. The program data should be
submitted in the form of a punched paper tape and must be
accompanied by a written truth table. The punched tape can
be delivered with your order or may be transmitted over a TWX
machine or a time-sharing terminal. ASCHl BPNF is our
preferred paper tape format.

possibility of .error, and higher cost.

Truth tables are also acceptable, but are much less desirable
especially for larger density PROMs. Submission of a truth
table requires the generation of a punched paper tape at the
distributor or factory resulting in longer lead times, greater

2-20
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature ......................... -65°C to +150°C
Ambient Temperature with

Power Applied..........ccovcvenvieniinninnne -55°C to +125°C
Supply VORAg8 ....vvvviiiiieniiiiineiieiennens -0.5V to +7.0v
DC Voltage Applied to Outputs

(Except During Programming).......... -0.5V to +Vcomax
DC Voltage Applied to Outputs )

) During Programming ......c..ccceceieerueniesnsnnierernanenenns 21v

Output Current into Outputs During

Programming (Max Duration of 156cC)................ 250mA
DC Input Voltage........ccoeevenrieriiniiininnas -0.5V to +5.5V
DC Input Current ........coccvvvveieiiienennnnns -30mA to +5mA

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device

OPERATING RANGES

Commercial (C) Devices

Temperature ......cccovvveieiinnninieinininenn, 0°C to +70°C .

Supply Voltage...........cceeeiiininne +4.75V to +5.25V
Military (M) Devices

Temperature ........ccccervurvneiinnennnans -55°C to +125°C

Supply Voltage ..........coveveniiiiincniinnn +4.5V to +5.5V

Operating ranges define those limits over which the functional-
ity of the device is guaranteed.

reliability.

DC CHARACTERISTICS over operating range unless otherwise specified

Typ
Symbol Parameter Test Conditions Min (Note1) | Max Units
CoMm'L 27
Vee = MIN, loH =-2.0mA
VoH Output HIGH Voitage ViN = Vi or Vi i 24 Volts
. Vee = MIN, oL = 16mA
VoL Output LOW Voltage Vi = Vi or Vi 0.5 Volts
Guaranteed input logical HIGH
ViH Input HIGH Level voltage for all inputs (Note 4) 20 Volts
Guaranteed input logical LOW comL 0.85 Voits
Vie tnput Low Level voltage for all inputs (Note 4) MIL 0.80 Volts
| Input LOW Ci t Vi MAX, Vi 0.45V COML ~0.100 A ‘
IL ' npu urren - » VIN = U m
ce N MIL -0.150
v Input HIGH Current Voo = MAX, ViN=2.7V 25 MA-
| Output Short Circuit Veg = MAX, Yoyt = 0.0V com't -20 -7 mA
SC Current (Note 2) MIL -15. -65
COM'L 125 175
All Inputs = GND
I Power Supply Current mA
e PPy Voo = MAX . MIL 125 185
Vi Input Clamp Voltage Voe = MIN, |1y =-18mA 1.2 Volts
Output Leakage Vee = MAX, Vo = 4.5V 40
- lcex Curtont VE =24V pA
VEj = 0.4V Vo = 0.4V -40
CiN Input Capacitance VIN =20V @ f=1MHz (Note 3) 5 E
Cout Output Capacitance Vout = 2.0V @ f=1MHz (Note 3) 12 P
Notes:

1. Typical limits are at Vo =5.0V and Tp = 25°C.
2. Not more than one output should be shorted at a time.
Duration of the short circuit should not be more than one

second.

3. These parameters are not 100% tested, but are periodi-

cally sampled.

4, These are absolute voltages with respect to device
ground pin and include all overshoots due to system
and/or tester noise. Do not attempt to test these values
without suitable equipment.

2-21
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Am27815

SWITCHING TEST CIRCUIT

g!

52

A
W

TC000170

KEY TO SWITCHING WAVEFORM

WAVEFORM

INPUTS

MUST BE
STEADY

OUTPUTS

WILL BE
STEADY

wiLL 8E
o M5
FROMHTOL
MAY CHANGE  WILLBE
FROML TOH  CHANGING
FROM L TOH
DONTCARE,  CHANGING:
ANY CHANGE  STATE
PERMITTED UNKNOWN
:  CENTER
DOES NOT LINE IS HIGH
APPLY IMPEDANCE
' “OFF~ STATE
- KS000010 .

SWITCHING CHARACTERISTICS over opérating range unless otherwise specified

C devices M devices
No. | Symbols | Description Test Conditions Min | Typ | Max | Min | Typ | Max | Units
tPHL(A) Transparent Mode Address to Output
1 tPLH(A) Access Time } 35 60 35 90 ns
2 twi(S) Strobe Pulse Width (HIGH) 30 10 40 10 ns
3 ts(A) Address to Strobe (LOW) Set-up Time g ‘L Elggepg. 60 35 90 35 ns
N (See Switching - _
4 tH(A) Address to Strobe (LOW) Hold Time Test Circut 0 10 5 10 ns
5 g&; Enable to Strobe (LOW) Set-up Time above) 40 50 ns
tH(E+)
6 WE2) Enable to Strobe (LOW) Hold Time 10 0 10 [} ns
. Cp = 30pF
tpzH(E1.E2) | Transparent Mode Enable to Output
7 . Sq Closed for tpz|, . 20 40 20 50 ns
tpzL(E1,E2) | Enabled (HIGH or LOW) Time & Opon for tpoe,
Strobe Detach (HIGH) to Output
8 |PzH® Disabled (OFF or HIGH impedance) CL = 5pF 35 s ns
tpLz(S) Time Sy Closed for tp z
& Open for tpHz
9 tpHz(E1.E2) | Transparent Mode Enable to Output : (Note 2) 20 40 20 50 ns
tprz(Eq, Ep) | Disabled (OFFor high impedance) Time
Notes:

1. Typical limits are at Vog = 5.0V and Ta = 25°C.
2. tpHz and tpz are measured to the VoHq—~0.5V and = = levels.

VoL + 0.5V output levels respectively. All other switching

paraméters are tested from and to the 1.5V threshold

90%) of 5ns or less.

3. Tests are performed with input rise and fall times (10% to

222
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SWITCHING WAVEFORMS
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For programming information, please see ''Guide to the Programming of AMD's Generic Bipolar PROMs", page 2-1.
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Am27518/S19 Family

Am27S18/S19 Family

32 x 8 Bit Generic Series Bipolar PROM

DISTINCTIVE CHARACTERISTICS

® Ultra High Speed

® Highly reliable, ultra-fast programming Platinum-Silicide
fuses

® High programming yield

® Low current PNP inputs
® High current open collector and three-state outputs
® Fast chip select

GENERAL DESCRIPTION

The Am27518/19 family is composed of high speed
electrically programmable Schottky read only memories.
Organized in the industry standard 32 x8 configuration,
they are available in both collector and three-state output
versions. After programming, stored information is read on

outputs Og-0O7 by applying unique binary addresses to
Ao -A4 and holding the chip select input, TS, at a logic
LOW. If the chip select input goes to logic HIGH, Op - O7
go to the OFF or high impedance state.

BLOCK DIAGRAM

Ao O—1

Ay O—

* 103
A20—1 Row
Ay

o i

4
TEST WORD 0 ;
TEST WORD 1

Ay

©o 0y .73

03 04 05 O Oy
BD000380

PRODUCT SELECTOR GUIDE

Access

Time 16ns

20ns 25ns

35ns

40ns 50ns 55ns 70ns

Temperature
Range c M c

Open

Collector 27S18SA

27S18A

27518 27Ls18

Three-State 27S19SA 27S19A

27519

27LS19

03209B

2-24



>
CONNECTION DIAGRAM %
Top View _ o
-k
*D-16 ' : L-20-1 3
*P-16 )
A\ d
o [11® 16 b Vee Y
2 15 :] & E:l
0y A
o 13 ul] A,
[ ™
o3 [+ 1] A
NC NC
o, [ 12 Az
04 g :J o A
A
% [: 6 A . o N
Og E: 7 10 :J Ag
ano []s I m )
CD000520 CD000530
' Note: Pin 1 is marked for orientation
*Also available in 16-pin flatpak. Connections identical to DIPs.
LOGIC SYMBOL
10 ——q Ag
" —-a
17—
13— Ay 22 X 8 PROM
" — A
18 :
© 0y 0, 0; 03 0 05 04 0,
1 23 4667 9
LS000070
ORDERING INFORMATION
Am27518 SA P C B ) Valid Combinations
ey onior e |55 b
Eurs:flgx denotes 160 hour AM27S18A LC, LCB,
’ Am27S19A DM, DMB,
Temperature Am27S18SA FM, FMB,
C - Commercial (0°C to +70°C) Am27S19SA LM, LMB
M- Military (-55°C to +125°C) Am27LS18
Am27LS19
Package
D - 16-pin ceramic DIP
F ~ 16-pin flatpak
L - 20-pin leadless chip carrier
P - 16-pin- plastic DIP
L— Speed Select
See Product Selector Guide
Device Type
7
er:g?g:gA Open Collector
Am27519
Am27S19A Three state
Am27LS19A Low Power

032098



Am27S18/S19 Family

APPLICATIONS

the Am27S18SA/18A/18 and Am27519SA/19A/19 PROMs
may be used as code converters. Examples include conver-
sion of hexadecimal, octal of BCD to seven segment display
drive format. In many code conversion applications an extra
PROM address input is available and may be used as a
polarity control, blanking control or code selector input. The

use of a single Am27S18SA/18A/18 or Am27S19SA/19A/19
to convert the outputs of a binary counter to either excess
three or gray code format is illustrated below. In this case both
codes are generated in true and complemented form simulta-
neously.

TRUTH TABLE

ADDRESS
Ay A3 Ay

|

TRUE

>
4
L4
°
£

Yr¥o

Ay Ayho

Am2TS18ANS
OR

Am2TS19AN9
°r°4+ A*/oroo
4 4
COOE  cooe

AF000160

3

B R R R ey . Y. Y- N-N-N-N-N-N-N.-N-N-N-N-N-N-]

B L X L L L e - Y- Y- Y- Y- X-X-X-)

3000 FFUHL 30

300D AVHD

4444000044 4u0000==s"s00004=u"s"s0000
~ 4004400400 ~4"00==u00==00==00==00

“040=0~404040=20“0=0=0=0=0=0~0=0=0|F
000000004t uudtadaduudXXXXXXOOOOO - =~as|Q
444 v00000000 == asusXXXXXXOssss0000=|0
44000044 uu000O04=sXXXXXKXAOO =200~ =0

“004400=~400=4=00=XXXXXX=020=0=0=0|90

000044ttt s s OOOOXXXXXXSOOOO«~==0]|O
O 4004400 ="004="O0XXXXXXO-0=0=0=0=|O

LR - N - NN - N-N-N-N- 0 & 3 & & & £ N - N-¥-N- N}
OO = 4 bt Q0004 = bt OO0OKXNXNNXNNO =S sOO =4 =O0O =

\

OBTAINING PROGRAMMED UNITS

Programmed devices may be purchased from your distributor
or Advanced Micro Devices. The program data should be
submitted in the form of a punched paper tape and must be

- accompanied by a written truth table. The punched tape can

be delivered with your order or may be transmitted over a TWX
machine or a time-sharing terminal. ASCIl BPNF is our
preferred paper tape format.

AF000170

Truth tables are also acceptable, but are much less desirable
especially for larger density PROMs. Submission of a truth
table requires the generation of a punched paper tape at the
distributor or factory resulting in longer lead times, greater
possibility of error, and higher cost. )

2-26
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>
ABSOLUTE MAXIMUM RATINGS OPERATING RANGES %
Storage Temperature .................coo..... -65°C to +150°C  Commercial (C) Devices @
Ambient Temperature with Temperature ..........coevevivenrinnnniiinniens 0°C to +70°C | =
Power Applied .........ceqeeureeeverenvenes ~55°C to +125°C Supply Voltage ...........oceeveiiniinens +475V to +525v |5
Supply Voltage .........cceevniieiieninniininennns -0.5V to +7.0V Military (M) Devices -
DC Voltage Applied to Outputs Te?n;er)ature ................................ -55°C to +125°C | =
(Except During Programming.......... -0.5V to +Vgomax Supply VOtage ........cccevvueeenveeenneenn +4.5V to +55V | o
DCD Voltage Applied to Outputs Operating ranges define those limits over which the functional- | 3,
uring Prografnmmg ............ s 21V ity of the device is guaranteed. Z
Output Current into Outputs During ,
Programming (Max Duration of 15sec).......c........ 250mA
DC Input Voltage........cccevvvvineennvinnennnns -0.5V to +5.5V
DC Input Current .......c.ceeeniivenrennennnnns ~-30mA to +5mA
Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
reliability.
DC CHARACTERISTICS over operating range unless otherwise specified
: Typ
Symbol ) Parameter . | Test Conditions Min | (Note 1) Max Units
Output HIGH . Ve = MIN, loH=-2.0mA
Vo (Note 2) Voltage VIN=V|H or V)L -2.4 Volts
: Output LOW Vo = MIN, lo = 16mA .
Vou Voltage | Ve Vi or Vi 0.45 Volts
y Guaranteed input logical HIGH
ViH Input HIGH Level voltage for al inpmg {Note 3) 20 Volts
Guaranteed input logical LOW
Vir Input LOW Level voltage for all inputs (Note 3) 0.8 Volts
I 1('313:; r‘I;OW Vee = MAX, Vi = 0.45V -0.010 | -0.250 mA
I input HIGH Voo = MAX, Vi =27V 25 vA
IsG (Note 2) Quiput Short . VoG = MAX, Vour = 0.0V (Note 4) 20| -40. | -90 | ma
278
: A 90 115
. Devices
Power Supply. : - -
icc Current Al inputs = GND, V¢ = MAX 2705 - ” mA
Devices
v l?gltja‘g?amp Vee =MIN, Iy =-18mA : -1.2 Voits
Vo =45V 40
Output Leakage Veeo = MAX -
lcex Current VEE = 2.4V Note 2 Vo =24V 40 “A_
Vo = 0.4V -40
CIN Input Capacitance VIN=2.0V @ f=1MHz (Note 5) 4
pF
Cout 8:;‘;“‘:‘“3 nce VOuT =20V @ f=1MHz (Note 5) 8
Notes:
1. Typical limits are at Voo =5.0V and Tp = 25°C. 4. Not more than one output should be shorted at a time.
2. This applies to three-state devices only. Duration of the short circuit should not be more than one
3. These are absolute voltages with respect to device second.
ground pin and include all overshoots due to system 5. These parameters are not 100% tested, but are periodi-
and/or tester noise. Do not attempt to test these values cally sampled.
without suitable equipment.
032098
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Am27518/S19 Family

SWITCHING TEST CIRCUIT KEY TO SWITCHING WAVEFORM .

WAVEFORM INPUTS OUTPUTS
MUSTBE WILL BE
STEADY STEADY
Vee O———Oé——L m— MAY CHANGE  giLLEE
FROMHTOL
2 Rl FROMHTOL
< 3000
0 T WILL BE
MAY CHANGE
f M FROML TOH g:a:ﬁ"}% "
ot 3 oo
M DON'TCARE;  CHANGING;
" L ANY CHANGE  STATE
= N PERMITTED UNKNOWN
TC000170
CENTER
DOES NOT LINE IS HIGH
M APPLY IMPEDANCE
"OFF” STATE
. KS000010
SWITCHING CHARACTERISTICS over operating range unless otherwise specified
: C devices M devices
No. Symbol Description Min | Typ | Max | Min | Typ | Max | Units
STD 25 40 25 50
1 taA Address Access Time A 18 25 . 18 35
SA | 12 15 . 12 20
LS 30 55 30 70
STD - 15 25 15 30
2 tea Enable Access Time A 13 20 13 25 ns
. SA 10 15 10 .20
LS : 22 40 22 50
STD 15 25 15 30
3 teR Enable Recovery Time A 13 20 13 25
SA 10 15 10 20
LS 18 35 18 40
Notes: - i

-

. taa is tested with switch Sy closed and Ci = 30pF.

tests and closed for high impedance to LOW tests. tgR is

2. For open collector outputs, tga and tgR are tested with tested with G| = 5pF. High to high impedance tests are
S1 closed to the 1.5V output level. C = 30pF. made with S1 open to an output voltage of Vo -0.5V;
3. For three-state outputs, tga is tested with Ci_ = 30pF to LOW to high impedance tests are made with S1 closed to .

the 1.5V level; Sy is open for high impedance to HIGH

SWITCHING WAVEFORMS

the VoL +0.5V level.

“—X

; . |\
I»o—'u—i l-—‘sa{ |-'en—~ .

» A\\\\ S 7//./ A
’ W///; e -

WF001370

Note: Level -on output while TS is HIGH is determined externally.

For programming information, please see '"Guide to the Programming of AMD's Generic Bipolar PROMs', page 2-1.
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Am27S20/S21

256 x 4 Bit Generic Series Bipolar PROM

DISTINCTIVE CHARACTERISTICS

® High Speed .

® Highly reliable, ultra-fast programming Platinum-Silicid:
fuses '

® High programming yield

® Low current PNP inputs
® High current open collector and three-state outputs
® Fast chip select

GENERAL DESCRIPTION

The Am27S20A/20 and -Am27S21A/21 are high speed
electrically programmable Schottky read only memories.
Organized in the industry standard 256 x 4 configuration,
they are available in both open collector and three-state
output versions. After programming, stored information is

read on outputs Og-O3 by applying unique binary ad-
dresses to Ag-A7 and holding the chip select inputs, CS1
and CSy, at a logic LOW. If either chip select input goes to
logic HIGH, Og-O3 go to the OFF or high impedance state.

BLOCK DIAGRAM

A7 0—
Ay 0
As0— AoW

Ay 0 :

Ay O—

2x32
FUSE ARRAY

WYY 1831 MOY

TEST WORD 0

TEST WORO

. A2 O 10F 0
A COLUMN
. A

{H}l

QUAD 1 OF 8 MULTIPLEXER

I A

BD000410

PRODUCT SELECTOR GUIDE

Access

Time 30ns

40ns 45ns 60ns

Temperature c

Range

Open
Collector

27S20A

27520

Three-State

27S21A

27821

032068
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Am27520/S21

CONNECTION DIAGRAM

Top View
DIP Chip-Pak™
L-20-1
nY; ¢ 2z 8¢
o ] C '. L 3 Vee 1]
As d H wlla »
. A &,
A s ws . —
A cs,
A e Nlak-A
o o
s [ - m Y ’
A
Ly [ n[Jo, N
A, o
~ 7 w7 o, "
o [Js [0
2 8 ¢ S ¢
CD000570 CD000580
Note: Pin 1 is marked for orientation
LOGIC SYMBOL
5 Ag
6 ~—— A1
7 —— A2 *
" ———— A3
3 Aq 25614
2 ——As PROM
1 ~——— 46
15 e A7
:; :‘;D ¢ 0 O 0, 0
:‘: n 10 9
LS000080
ORDERING INFORMATION
Am27S20 A P C B Valid Combinations
L sunin opion | e TRER
Euf:f'fr;x denotes 160 hour Am275821 LC, LCB,
: Am27S21A DM, DMB,
Temperature EM, FMB,
C - Commercial (0°C to +70°C) LM, LMB

M- Military (~55°C to +125°C)

Package

D - 16-pin ceramic DIP

F - 16-pin flatpak

L - 20-pin leadless chip carrier
P - 16-pin plastic DIP

\—Speed Select
See Product Selector Guide

Device Type
Am27520
Am27S20A

Am27S21
Am27S21A

Open Collector

Three state ) .

Chip-Pak is a trademark of Advanced Micro Devices, Inc.
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APPLYING THE Am27S20A/20 AND Am27S521A/21

Typical application of the Am27S20A/20 and Am27S21A/21
is shown below. The Am27S20A/20 and the Am27S21A/21
are employed as mapping ROMs in a microprogram computer
control unit. The eight-bit macroinstruction from main memory
is brought into the Ag—-A7 inputs of the mapping ROM array.

. The instruction is mapped into a 12-bit address space with

each PROM output supplying 4 bits. The 12 bits of address are
then supplied to the "'D" inputs of the Am2910 as a possible

next address source for microprogram memory. The MAP
output of the Am2910 is connected to the TSy input of the
Am27S20A/20/21A/21 such that when the CSy input is
HIGH, the outputs of the PROMs are either HIGH in the case
of the Am27S20A/20 or in the three-state mode in the case of
the Am27S21A/21. In both cases the CS input is grounded;
thus data from other sources are free to drive the D inputs of
the Am2910 when MAP is HIGH.

OTHER DATA INPUTS

Ay
A
Ay
MACRO Ay [
INSTRUCTION
OF COOE Ay /20 0,
OR
As Am27521A/21 O2
As 03
Ay
s,

o,

-||—-l

S 40 0y
A 0,
A,
2 O3
A3 % D¢ Am2910
A /20 Oy Dg. 12 MICROPROGRAM
A‘ OR o s Y11 75— MEMORY
S Am27S21A/21 ©2 Og ADORESS
o O3 0,
Ay DB
=, %
5, Dyo

= on
MAP

L—Ja,
A
Az
A3 00

Ay Am27S20A/20 5,

A5 Am27521A/210;

As’ 03
A7
=

f‘sz

AF000230

MICROPROGRAMMING INSTRUCTION MAPPING

OBTAINING PROGRAMMED UNITS

Programmed devices may be purchased from your distributor
or Advanced Micro Devices. The program data should be
submitted in the form of a punched paper tape and must be
accompanied by a written truth table. The punched tape can
be delivered with your order or may be transmitted over a TWX

machine or a time-sharing terminal. ASCl BPNF is. our
preferred paper tape format.

Truth tables are also acceptable, but are much less desirable
aspecially for larger density PROMs. Submission of a truth
table requires the generation of a punched paper tape at the
distributor or factory resulting in longer lead times, greater
possibility of error, and higher cost. -
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Am27S20/S21

ABSOLUTE MAXIMUM RATINGS

Storage Temperature ........c.ceveeenvennnns -65°C to +150°C
Ambient Temperature with

Power Applied........coccevieviiniinnennnes -55°C to +125°C
Supply Voltage ........covevevuermnnnennene [P -0.5V to +7.0V
DC Voltage Applied to Outputs

(Except During Programming).......... -0.5V to +Vggmax
DC Voltage Applied to Outputs )

During Programming .......c.....ceevens eeeeeeeranas rerreene 21V
Output Current into Outputs During

Programming (Max Duration of 1sec)................ 250mA
DC Input VORage .......ccovvimuecrnnercneennnes -0.5V to +5.5V
DC Input Current ........ccovevvevneeneienennes -30mA to +5mA

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
reliability.

OPERATING RANGES

Commercial (C) Devices

TOMPErature .......c.ecuvvereeeennrernneeenneenns 0°C to +70°C

Supply Voltage........c.ceeevuniirnniinnns +4.75V to +5.25V
Military (M) Devices .

TemMPerature ........ccocoveevrereeenerenns -55°C to +125°C

Supply Voltage veee. +4.5V to +5.5V
Operating ranges define those limits over which the functional-
ity of the device is guaranteed.

DC CHARACTERISTICS over operating range unless otherwise specified

Typ
Symbol Parameter Test Conditions Min | (Note 1) | Max Units
Output HIGH Ve = MIN, 1o = -2.0mA
VoH (Note 2) Voltage Vi = Vi or Vi 24 Volts
Output LOW Voo = MiN, o = 16mA
VoL Voltage VIN=VIH or Vii_ 0.45 Volts
i Guaranteed input logical HIGH
ViH Input HIGH Level voltage for all inputs (Note 3) 20 Volts
Guaranteed input logical LOW
ViL Input LOW Level voltage for alf inputs (Note 3) 08 Volts
Input LOW - -
he Current Veg = MAX, Viy = 0.45V -0010 | -0.250 | mA
- Dput HIGH Voo = MAX, Viy = 2.7V 25 A
Output Short - - _ a0 _
isc (Note 2) Circit Gurront Voo = MAX, Voyt = 0.0V (Note 4) 20 40 90 mA
Power Supply All inputs = GND
lcc Current Vee = MAX 100 130 mA
Input Clamp - - -
\] Voltage Vee =MIN, Iy 18mA 1.2 Volts
Vo =45V 40 .
Output Leakage Vg = MAX o
IcEx Current VES, = 24V (Note 2) Vo =24V 40 HA
Vo = 0.4V -40
Cin Input Capacitance VIN=2.0V @ f=1MHz (Note 5) 4
pF
Cout &‘;g‘gtam VouT = 20V @ f= 1MHz (Note 5) 8
Notes:

1. Typical limits are at Vog = 5.0V and Tp =25°C.

2. This applies to three-state devices only.

3. These are absolute voltages with respect to device
ground pin and include all overshoots due to system
and/or tester noise. Do not attempt to test these values
without suitable equipment.

4. Not more than one output should be shorted at a time.
Duration of the short circuit should not be more than one
second.

5. These paramseters are not 100% tested, but are periodi-
cally sampled.
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SWITCHING TEST CIRCUIT KEY TO SWITCHING WAVEFORMS

WAVEFORM INPUTS OUTPUTS
MUST BE WILL BE
STEADY STEADY
Vcco——o/o— MAYCHANGE MILLBE
s L FROMHTOL  CHANGING
2 Rt
< 3000
' WILL BE
ourer L T s Esisie
R2
cL 2 800
. JL M DON'T CARE: CHANGING;
= — ANY CHANGE STATE
= PERMITTED UNKNOWN
TC000170
CENTER
H DOES NOT LINE IS HIGH
APPLY IMPEDANCE
“OFF~ STATE
KS000010
SWITCHING CHARACTERISTICS over operating range unless otherwise specified
" C devices M devices
No. " Symbol Description Min | Typ | Max | Min | Typ | Max | Units
1 taa Address Access Time S1D 3 | 45 25 60
. A 20 30 20 40
2 tea Enable Access Time ST0 15 20 5 30 ns
A 15 20 15 25
3 ter Enable Recovery Time S10 15 20 15 30
A 15 20 15 25
Notes: o '

1.

taa is tested with switch Sy closed and Cy = 30pF.

2. For open collector outputs, tga and tgr are tested with

S1 closed to the 1.5V output level. C| = 30pF.

. For three-state outputs, tga is tested with C_ = 30pF to

the 1.5V level; S¢ is open for high impedance to HIGH

tests and closed for high impedance to LOW tests. teR is
tested with C_ = 5pF. HIGH to high impedance tests are
made with S1 open to an output voltage of Vony-0.5V;
LOW to high impedance tests are made with Sy closed to
the VoL+0.5V level.

SWITCHING WAVEFORMS

AgAs % ' Zvj:
— b l d 15V
i : i — N\ o
l——'AA——-I . I-—‘sn—-l "—'EA—T

wves—— XK A\\\\ T //// /A

/] E—vo 0w ""
Note: Level on output while either CS is HIGH is determined externally.

TS5,

Vou
WF000880

For programming information, please see ''Guide to the Programming of AMD's Generic Bipolar PROMs', page 2-1.
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Am27S25

Am27S25

512 x 8 Generic Series Bipolar IMOX™
Registered PROM with PRESET and CLEAR INPUTS

DISTINCTIVE CHARACTERISTICS

® On-chip edge-triggered registers — ideal for pipelined
microprogrammed systems

® Versatile synchronous and asynchronous enables for
simplified word expansion

e Buffered common PRESET and CLEAR inputs

® Slim, 24-pin, 300-mil lateral center package occupies
approximately 1/3 the board space required by standard
discrete PROM and register

® Consumes approximately 1/2 the power of separate
PROM/register combination for improved system reli-
ability ’

® Platinum-Silicide fuses guarantee high reliability, fast
programming, and exceptionally high programming
yields (typ > 98%)

GENERAL DESCRIPTION

The Am27S25A/25 are Schottky TTL programmable read
only memories (PROMSs) incorporating true D-type, master-
slave data registers on chip. These devices feature the
versatile 512-word by 8-bit organization and are available
with three-state outputs. Designed to optimize system
performance, these devices also substantially reduce the

cost and size of pipelined microprogrammed systems and
other designs where accessed PROM data is temporarily
stored in a register. The Am27S25A/25 also offer maximum
flexibility for memory expansion and data bus control by
providing both synchronous and asynchronous output en-
ables. .

BLOCK DIAGRAM

Ag —
Ay —

— 10rea
N 1aow
As ~——1 DECODER
Ay —]

GO

A2 10F8
Ay — coLumn
A DECODER

X

-

)F 8 MULTIPLEXER

EDGE-TRIGGERED REGISTER

3
cp -
[5v) —GD—- .
cP serm
I R
€ o
FF.

o o

=R

@ 0 Q ‘0 Q5 O
BD000460

PRODUCT SELECTOR GUIDE

Access Time 30ns 35ns 50ns 55ns
Temperature Range o} M C M
Part Number 27S25A 27825

IMOX is a trademark of Advanced Micro Devices, Inc.

033008

2-34




CONNECTION DIAGRAM

>
3

R
N
(]
N
o

Top View
DIP Chip-Pak™
L-32-2
Vee
A . -
»
11 ~ r
an " -
L - o
cp ol L
o ~ -
0. L NC
o o o
Q o %
Qy
£ 8 454938
CD001020 CD000630

Note: Pin 1 is marked for orientation

LOGIC SYMBOL

s 7 6 5 4 3 2 1 2

AN
e %o A A A A A A A7 A
1w— g
:—_o:: 4K REGISTERED PROM
20—dcn

Q 0, 0 0y Q4 05 Q¢ &

BEBEEEE Voo = Pin 24

9 10 11 13 14 15 16 17 GND = Pin 12
LS000110

ORDERING INFORMATION

Am27S25 A P C ?_ Valid Combinations
Burn-in Option
B suffix denotes 160 hour Am27525 gg'BPGB’ be,
burn-in. '
Temperature Am27S25A LC, LCB, DM,
. DMB, FM
C - Commercial (0°C to +70°C) ' !
M- Military (-55°C to +125°C) FMB, LM, LMB
Package
D - 16-pin ceramic DIP
F - 16-pin flatpak
L — 20-pin leadless chip carrier
P - 16-pin plastic DIP

— Speed Select
See Product Selector Guide

Device Type
512x 8 Bipolar PROM

Chip-Pak is a trademark of Advanced Micro Devices, Inc.
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Am27S25

OBTAINING PROGRAMMED UNITS

Programmed devices may be purchased from your distributor
or Advanced Micro Devices. The program data should be
submitted in the form of a punched paper tape and must be
accompanied by a written truth table. The punched tape can
be delivered with your order or may be transmitted over a TWX
machine or a time-sharing terminal. ASCIl BPNF is our
preferred paper tape format.

Truth tables are also acceptable, however, much less desir-
able especially for larger density PROMs. Submission of a
truth table requires the generation of a punched paper tape at
the distributor or factory resulting in longer lead times, greater
possibility of error and higher cost.

PRODUCT OVERVIEW

When Vcc power is first applied, the synchronous enable (Es)
flip-flop will be in the set condition causing the outputs
(Qo - Q7) to be in the OFF or high-impedance state. Reading
data is accomplished by first applying the binary word address
to the address inputs (Ag—Ag) and a logic LOW to the
synchronous enable (Eg). During the address setup time,
stored data is accessed and loaded into the master flip-flops
of the data register. Since the synchronous enable setup time
is less than the address setup requirement, additional decod-
ing delays may occur in the enable path without reducing
memory performance. Upon the next LOW-to-HIGH transition
of the clock (CP), data is transferred to the slave flip-flops

which drive the output buffers. Providing the asynchronous

enable (E) is also LOW, stored data will appear on the outputs
(Qo - Q7). If Eg is HIGH when the positive clock edge occurs,
outputs go to the OFF or high impedance state regardless of
the state of E. The outputs may-be disabled at any time by
switching E to a HIGH level. Following the positive clock edge
the address and synchronous enable inputs are free to
change; changes will not affect the outputs until another

positive clock edge occurs. This unique feature allows the’
PROM decoders and sense amplifiers to access the next
location while previously addressed data remains stable on
the outputs. For less complex applications either enable may
be effectively eliminated by tying it to ground.

The on-chip edgé-triggered register simplifies system timing
since the PROM clock may be derived directly from system

" clock without introducing dangerous race conditions. Other

register timing requirements are similar to those of standard
Schottky registers and are easily implemented.

The Am27S25 has buffered asynchronous PRESET and
CLEAR inputs. These functions are common to all registers
and are useful during power up timeout sequences. With
outputs enabled the PS input asserted LOW will cause all
outputs-to be set to a logic 1 (HIGH) state. When the CLR
input is LOW, the internal flip-flops of the data register are
reset and, a logic 0 (LOW) will appear on all outputs. These
functions will control the state of the data register, indepen-
dent of all other inputs but exclusive of each other.
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature .........................=65°C to +150°C
Ambient Temperature with

Power Applied.......c.c..ooeeiiivnninniennis -55°C to +125°C
Supply Voltage ........eeverririiiirennnennenn -0.5V to +7.0V
DC Voltage Applied to Outputs

(Except During Programming}).......... ~-0.5V to +Vgcmax
DC Voltage Applied to Outputs .

DUring Programming .........ccoeeeeeereeeeeeemnenensareeanans 21V
Output Current into Outputs During

Programming (Max Duration of 1sec)................ 250mA
DC Input Voltage ..~0.5V to +5.5V
DC input Current.............. e -30mA to +5mA

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device

" OPERATING RANGES

Commercial (C) Devices

Temperature ........c.cocvinviiieniiininninnn 0°C to +70°C

Supply Voltage ........c.ccoeuvieenininee +4.75V to +5.25V
Military (M) Devices ' :

Temperature ... .-55°C to +125°C

Supply Voltage +4.5V to +5.5V
Operating ranges define those limits over which the functional-
ity of the device is guaranteed.

reliability.

DC CHARACTERISTICS over operating range unless otherwise specified

Symﬂol' Parameter Test Conditions Min (rIYepu Max Units
VoH %"‘,2‘;'3 HIGH ¥&°_'VYJN6r'Q,'I*L’ -20mA 24 Volts
VoL S:I‘gge Low \\;ﬁ.c:\mNé r'C\’/L; 16mA 038 050 | Volts
ViH input HIGH Level ?;:g;:‘?gf ;Hﬁﬁ;&fﬁ'ﬁ;‘ogg‘)" 20 Volts
ViL Input LOW Level 9;:‘;32‘?2? ;I’I"’I‘r“;:l‘t’g"m'ogog 08 Volts
e i Vee = MAX, Viy = 0.45V 0020 | -0250 | mA
IH St RIGH VoG = MAX, ViN=VeG . 40 HA
Isc Qutput Short Voc = MAX, VouT = 0.0V (Note 3) —20 | -40 —90 mA
lec Cower Supply All inputs = GND, Vcg = MAX 120 185 mA
v {;‘gg;gg'amp Voo = MIN, [y =-18mA -12 | Volts
o |Gt [V o e
CiN Input Capacitance VIN=2.0V @ f=1MHz (Note 4) 5
Cout e ance VouT =20V @ = 1MHz (Note 4) 12 PF

Notes:

1. Typical values are at Voo =5.0V and Tp =25°C. 3. Only one output should be shorted at-a time. Duration of
2. These are absolute voltages with respect to device the short circuit should not be more than one second.
ground pin and include all overshoots due to system 4. These parameters are not 100% tested, but are periodi-

and/or tester noise. Do not attempt to test these values

cally sampled.

without suitable equipment (see Notes on Testing).
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Am27S825

SWITCHING TEST CIRCUIT

st

WMT_

Vee O—/O————J

52

A

R2
it}

VWV

.1}_.A

TC000170

Notes:

2.

1. C = 50pF for all switching characteristics except tp| z

and tpyz.
CL = 5pF for tpLz and tpHz. .

KEY TO SWITCHING WAVEFORM

WAVEFORM INPUTS ouTPUTS
MUST BE WILL BE
STEADY STEADY
' WILL BE
warcumce Bk
FROMH TOL
WILL BE
MAY CHANGE
CHANGING
W FROMLTOH  ChONIN w
OON’T CARE; CHANGING;
ANY CHANGE  STATE
PERMITTED UNKNOWN
’ CENTER
DOES NOT LINE IS HIGH
APPLY IMPEDANCE
“OFF* STATE
KS000010

3. Sq is closed for all tests except for tpzy and tpHz.
4. All device test loads should be located within 2" of device
outputs.

SWITCHING CHARACTERISTICS over operating range ‘unless otherwise specified -

C devices M devices
No. [Symbol | Description Min | Typ | Max | Min | Typ | Max | Units
. STD 50 | 35 55 | 35 ns
1 ftsA Address to CP (HIGH) Setup Time
) A 30 35 35 35 ns
2 tH(A) Address to CP (HIGH) Hold Time 0 ~10 0 -10 ns
All Outputs STD 15 | 27 15 | 30 ns
3 | tpHLCP) !
PHLCR) | pelay from GP (HIGH) to | Simultaneous y 5 T 20 B T2 e
s | Output (HIGH or LOW) Single Output STD 13 | 20 3| 26 | ns
(Note 3) A 13| 15 3 | 23 | ns
5__ ] wh(CP) CP Width (HIGH or LOW) 20 20 ns
6 twL(CP)
7 ts(Es) Es to CP (HIGH) Setup Time 10 5 15 5 ns
8 | tyEs) Es to CP (HIGH) Hold Time 5 | -2 5 | -2 | . ns
8 [®n®R | pelay from PRESET or CIEAR (LOW) STD 6|25 %)
10 | pinPB) to Output (LOW or HIGH) A 16 | 20 6 | 25
1" tR(PS) P’FTETET or Recovery 20 10 25 10 ) ns
12 | RECR) (Inactive) to CP (HIGH)
13 PS,
wiBS) PRESET or CLEAR Pulse width 20 | 10 s | 10 ns
14 twL(CLR)
15 tpzL(CP) Delay from CP (HIGH) to Active Output STD 18 35 18 45 ns
16 | tpzH(CP) (HIGH or LOW) A 18 | 25 18 | 30
17_1%ez® - | pelay from E (LOW) to Active Output §T0 18] 3 15145 ) ns
18 | tpzu(® . (HIGH or LOW) A 15 | 25 15 | 30 ns
19 | trL2(CP) Delay from CP (HIGH) to Inactive Output STD 21 | 85 21 | 45 ns
20 tpHZ(CP) (OFF or High Impedance}(Note 4) A 21 25 21 30 ns -
21 tez(E) Delay from Ey (HIGH) to Inactive Output STD 15 _| 385 15 | 45 ns
22 tpHz(E) (OFF or High Impedance)(Note 4) A 15 25 15 30 ns
Notes: .
1. Typical values are at Vgcc = 5.0V and Ta = 25°C. 4. tpyz and tp z are measured to the Vpou-0.5V and

2.

3.

Tests are performed with input 10% to 90% rise and fall
times of 5ns or less.

Single register performance numbers provided for com-
parison with discrete register test data.

VoL+ 0.5V output levels respectively. All other switching
parameters are tested from and to the 1.5V threshold
levels. ‘
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SWITCHING WAVEFORMS
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NOTES ON TESTING

Incoming test procedures on these devices should be carefully
planned, taking into account the high performance and output
drive capabilities of the parts. The following notes may be
useful.

1. Ensure that adequate decoupling capacitance is employed
across the device Vcc and ground terminals. Multiple
capacitors are recommended, including a 0.1uFarad or
larger capacitor and a 0.01uFarad or smaller capacitor
placed as close to the device terminals as possible.
Inadequate decoupling may result in large variations of

n

w

power supply voltage, creating erroneous function or tran-
sient performance failures.

. Do not leave any inputs disconnected (floating) during any

test.

. Do not atterﬁpt to perform threshold tests under AC

conditions. Large amplitude, fast ground current transients
normally occur as the device outputs discharge the load
capacitances. These transients flowing through the parasitic
inductance between the device ground pin and the test
system ground can create significant reductions in observ-
able input noise immunity.

For programming information, please see '"Guide to the Programming of AMD's Generic Bipolar PROMs", page 2-1.
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Am27527

Am27S27

512 x 8 Bit Generic Series Bipolar Registered PROM
with D-Type Output Data Register

DISTINCTIVE CHARACTERISTICS

® On-chip edge-triggered registers — Ideal for pipelined
microprogrammed systems

® Versatile synchronous and asynchronous enables for
simplified word expansion

-® Predetermined OFF outputs on power-up

Fast 55ns address setup and 27ns clock to output times
Excellent performance over the military range )
Platinum-Silicide fuses guarantee high reliability, fast
programming and exceptionally high programming
yields (typ > 98%) .

GENERAL DESCRIPTION

The Am27S27 is a 512 word x 8-bit PROM which incorpo-
rates an on-chip D-type, master-slave data register with
three-state outputs. Designed to optimize system perfor-
mance, these devices also substantially reduce the cost of
pipelined microprogrammed system and other designs

wherein accessed PROM data is temporarily stored in a
register. The Am27S27 also offers maximal flexibility for
memory expansion and data bus control by providing both
synchronous and asynchronous output enables.
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CONNECTION DIAGRAM

Top Views
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LOGIC SYMBOL

18— €
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ORDERING INFORMATION

Am27S27 P [ B Valid Combinations
I— Burn-in Option Am27827 g% 'I;%BB'
B suffix denotes 160 hour DM’ DMEi
burn-in. )
Temperature

C - Commercial (0°C to +70°C)
M- Military (~-55°C to +125°C)
Package

D - 22-pin CERDIP
P - 22-pin plastic DIP

Device Type
512 x 8 Registered PROM
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Am27S27

OBTAINING PROGRAMMED UNITS

Programmed devices may be purchased from your distributor
or Advanced Micro Devices. The program data should be
submitted in the form of a punched paper tape and must be
accompanied by a written truth table. The punched tape can
be delivered with your order or may be transmitted over a TWX
machine or a time-sharing terminal. ASCIl .BPNF is our
preferred paper tape format.

Truth tables are also acceptable, but are much less desirable
especially for larger density PROMs. Submission of a truth
table requires the generation of a punched paper tape at the
distributor or factory resulting in longer lead times, greater
possibility of error, and higher cost.

PRODUCT OVERVIEW

When Vg power s first applied, the synchronous enable (Es)‘

flip-flop will be in the set condition causing the outputs,
Qo - Qy, to be in the OFF or high impedance state, eliminating
the need for a register clear input. Reading data is accom-
plished by first applying the binary word address to the
address inputs, Ap - Ag, and a logic LOW to the synchronous
output enable, Eg. During the address setup time, stored data
is accessed and loaded into the master flip-flops of the data
register. Since the synchronous enable setup time is less than
the address setup requirement, additional decoding delays
may occur in the enable path without reducing memory
performance. Upon the next LOW-to-HIGH transition of the
clock, CP, data is transferred to the slave flip-flops which drive
the output buffers. Providing the asynchronous enable, E, is
also LOW, stored data will appear on the outputs, Qg - Q7. If

Es is HIGH when the positive clock edge occurs, outputs go to
the OFF or high impedance state. The outputs may be
disabled at any time by switching E to a HIGH level. Following
the positive clock edge, the address and synchronous enable
inputs are free to change; changes do not affect the outputs
until another positive clock edge occurs. This unique feature
allows the PROM decoders and sense amplifiers to access
the next location while previously addressed data remains
stable on the outputs. For less complex applications either
enable may be effectively eliminated by tying it to ground.

The on-chip edge-triggered register simplifies system timing
since the PROM clock may be derived directly from system

" clock without introducing dangerous race conditions. Other

register timing requirements are similar to those of standard
Schottky registers and are easily implemented.
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>
ABSOLUTE MAXIMUM RATINGS OPERATING RANGES %
Storage Temperature ............cccceevennn.s ~65°C to +150°C Commercial (C) Devices (7',
Ambient Temperature with Temperature .........oeeveveencerneinecreneninen 0°C to +70°C Q
Power Applied.........ccoeeveenceinnennnnns -55°C to +125°C Supply Voltage............ +4.75V to +5.25V
Supply VORage .....covvniierieieriirinccriieeeans -0.5V to +7.0V Milit ;
ary (M) Devices
DC Voltage Applied to Outputs Ter:w;er)ature ................................ -55°C to +125°C
(Except During Programming).......... -0.5V to +Vgcmax
OC Vol Applied to O Supply Voltage .........cccvuveuniiiiinniinnn, +4.5V to +5.5V
Durﬁ-\;agPerogf:nl\?nintg utputs oy Operating ranges define those limits over which the functional-
.......................................... ity of the device is quaranteed.
Qutput Current into Outputs During L4 g
Programming (Max Duration of 1sec)................ 250mA
DC Input Voltage.........cveevvenvinciniinnnnns -0.5V to +5.5V
DC Input Current .. .=30mA to +5mA
Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality_
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
reliability. .
DC CHARACTERISTICS over operating range unless otherwise specified
. “Typ
Symbol Parameter - Test Conditions Min | (Note 1) Max Units
. Output HIGH Ve = MIN., Ion =-2.0mA
Von Voltage Vin = Vi o Vit ) 24 Volts )
Output LOW Vee = MIN,, loL = 16mA
VoL Voltage VIN =VIH or Vi_ 0.38 0.50 Volts
Guaranteed input logical HIGH .
ViH Input HIGH Level voltage for all inputs (Note 4) 20 Volts
Guaranteed input logical LOW
ViL Input LOW Level voltage for alf inputs (Note 4) 08 Volts
m put LOW Ve = MAX., Viy = 0.45V —0010 | -0250 | mA
W input HIGH Voo = MAX., Viy = 2.7V 25 #A
y Oput HIGH - Ve = MAX., Viy = 5.5V 10 mA
Output Short Voo = MAX., Vout =0.0V
Isc Circuit Current (Note 2) . -20 -40 -90 mA
oo B N w0 | wes | ma
v :?oplltgg?amp VGG = MIN,, Iy = - 18mA -1.2 Volts
Output Leakage Ve = MAX Vo =45V 40
lcex Current VE =24V Vo = 0.4V —40 BA
CiN Input Capacitance ViN=2.0V @ f=1MHz (Note 3) 5
pF
Cour 8;’3‘2:@ oo VouT = 2.0V @ f=1MHz (Note 3) 12
Notes:
1. Typical limits are at Vcc = 5.0V and Tp = 25°C. 4. These are absolute voltages with respect to device
2. Not more than one output should be shorted at a time. ground pin and include all overshoots due to system
Duration of the short circuit should not be more than one and/or tester noise. Do not attempt to test these values
second. without suitable equipment.
3. These parameters are not 100% tested, but are periodi-
cally sampled.
03185C
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Am27S27

SWITCHING TEST CIRCUIT
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KEY TO SWITCHING WAVEFORM

TESE

WAVEFORM INPUTS

MUST BE
STEADY

MAY CHANGE
FROMH TOL

MAY CHANGE
FROML TOH

DON'T CARE;
ANY CHANGE
PERMITTED

DOES NOT
APPLY

OuUTPUTS

WILL BE
STEADY

WILL BE
CHANGING
FROMH TOL

WILL BE
CHANGING
FROML TOH

CHANGING:
STATE

UNKNOWN

CENTER
LINE IS HIGH
IMPEDANCE
“OFF” STATE

KS000010

SWITCHING CHARACTERISTICS over operating range unless otherwise specified

C devices M devices
No. | Symbol Description Test Conditions Min | Typ | Max | Min | Typ | Max | Units
1 ts(A) Address to CP (HIGH) Setup Time 55 40 65 40 ns
2 tH(A) Address to CP (HIGH) Hold Time 0 -15 0 -15 ns
tpHL(CP) Delay from CP (HIGH) to Output CL = 30pF
3 (P (HIGH or LOW) Sy closed. 15 | o7 15 | 30 ns
twi(CP) (See Switching
Test Circuit
4 twL(CP) CP Width (HIGH or LOW) above) 30 10 40 10 ns
ts(Es) Eg to CP (HIGH) Setup Time 25 10 30 10 ns
t(Es) Es to CP (HIGH) Hold Time o | -10 "o | -10 ns
tpzL(CP) Delay from CP (HIGH) to Active
7 | tpzn(cP) | Output (HIGH or LOW) Gy = 30pF BB 1B [ 45 | ns
- Sy closed for tpz
s |tra® Delay from E (LOW) to Active and open for tpzp 15 | 40 15 | as ns
trzH(E) Output (HIGH or LOW)
tpLz(CP) Delay from CP (HIGH) to Inactive X
9 [tenz(CP) | Output(OFF or High Impedance) Ct = 5pF (Note 1) 15| 35 15 1 45 ns
- S4 closed for tp z
10 tpez(E) -Delay from E (HIGH) to Inactive Output and open for tpHz 10 30 10 40 ns
tpHz(E) (OFF or High Impedance)
Notes:

1. tpyz and tp z are measured to the Vponu-0.5V and
VoL+ 0.5V output levels respectively. All other switching

parameters are tested from and to the 1.5V threshold

levels.

2. Tests are performed with input 10% to 90% rise and fall
times of 5ns or less.
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For programming information, please see "Guide to the Programming of AMD's Generic Bipolar PROMs", page 2-1.
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Am27528/29

Am27S28/29

512 x 8 Bit Generic Series Bipolar PROM

DISTINCTIVE CHARACTERISTICS

® High Speed

® Highly reliable, ultra-fast programming Platinum-Silicide
fuses

® High programming yield

® Low current PNP inputs
® High current open collector and three-state outputs
® Fast chip select

GENERAL DESCRIPTION

The Am27S28A/28 and Am27S29A/29 are high speed
electrically programmable Schottky read only memories.
Organized in the industry standard 512 x 8 configuration,
they are available in both open collector Am27S28A/28
and three-state Am27S29A/29 output versions. After pro-

gramming, stored information is read on outputs Og - O7 by
applying unique binary addresses to Ap - Ag and holding
the chip select input, CS, at a logic LOW. If the chip select
input goes to a logic HIGH, Op ~ O7 go to the OFF or high
impedance state.

BLOCK DIAGRAM
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CONNECTION DIAGRAM 3
. Top View a
N
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LOGIC SYMBOL
‘I 2 3 4 5186171819
Ao Ay Az Ay Ay A5 Ag A7 Ag
15 —~QI CcS
512 X 8 PROM
0g 0y 0z 03 Q4 O3 Og O7
BRERERA Voo = Pin 20
678 9 11121314 GND = Pin 10
LS000140
ORDERING INFORMATION .
Am27S28 A P cC B Valid Combinations
L surnin open g, |
Eursr:‘-figx denotes 160 hour AM27529 LC. LCB,
. Am27S29A DM, DMB,
Temperature LM, LMB
C - Commercial (0°C to +70°C) -
M- Military (-55°C to +125°C)
Package
D - 20-pin ceramic DIP
L - 20-pin leadless chip carrier
P - 20-pin plastic DIP
— Speed Select
See Product Selector Guide
Device Type
ﬁrmng;ggg A Open Collector
Am27S29
Am27S29A Three state

Chip-Pak is a trademark of Advanced Micro Devices, Inc.
2.47 033288



Am27S28/29

OBTAINING PROGRAMMED UNITS

Programmed devices may be purchased from your distributor
or Advanced Micro Devices. The program data should be
submitted in the form of a punched paper tape and must be
accompanied by a written truth table. The punched tape can
be delivered with your order or may be transmitted over a TWX
machine or a time-sharing terminal. ASCIl BPNF is our
preferred paper tape format.

Truth tables are also acceptable, however, much less desir-
able especially for larger density PROMs. Submission of a
truth table requires the generation of a punched paper tape at
the distributor or factory resulting in longer lead times, greater
possibility of error and higher cost.
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES

62/82SLcwy

Storage Temperature ...................eeenes -65°C to +150°C Commercial (C) Devices
Ambient Temperature with TeMPErature ........cccovvevnrerevriecneernns 0°C to +70°C
Power Applied.........cocevviiiiiniencinnins -55°C to +125°C Supply Voltage +4.75V to +5.25V
Supply VoRage ......cocvvviiiriiiininninenanne -0.5V to +7.0V Milita :
: ry (M) Devices
DC Voltage Applled to Outputs Temperature .........coveeveveiinieneaninns -55°C to +125°C
(Except During Programming).......... ~0.5V to +Vgemax Supply Votage .....cc.cevvveeveeirerneenen, +4.5V to +5.5V
bc Vpltage Applied to Outputs Operating ranges define those limits over which the functional-
During Progra!'nmlng ............ [STITITR PSR ARS 21V\ ity of the device is guaranteed.
Output Current into Outputs During . .
Programming (Max Duration of 1sec)................ 250mA

DC Input Voltage
DC Input Current

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality '

at or above these limits is not implied. Exposure to absolute : 2
maximum ratings for extended periods may affect device
reliability.

DC CHARACTERISTICS over operating range unless otherwise specified

Typ
Symbol Parameter Test Conditions Min | (Note 1) Max Units

Output HIGH Vee =MIN, loH =-2.0mA

VoH (Note 2) Voltage Vin = Vi or ViL 24 Volts
Output LOW Vce = MIN, loL = 16mA . .

Vou Voltage VIR = Vi or ViL 0.50 Volts

Guaranteed input logical HIGH
ViH Input HIGH Level voltage for all inputs (Note 3) . 20 Volts
Guaranteed input logical LOW

ViL Input LOW Level voltage for all inputs (Note 3) 0.8 Volts
Input LOW - Ving s _ _

m Corrent Vee = MAX, V)N = 0.45V 0.010 0.250 mA
Input HIGH = -

iR Current Voo = MAX, Vin =27V 25 HA
Qutput Short - - _ _ _

Isc (Note 2) Gircuit Current Vce = MAX, Vout 0.'0V {Note 4) 20 40 90 mA
Power’ Supply All inputs = GND

lcc Current Ve = MAX 105 160 mA
Input Clamp - - -

Vi Voltage Vee = MIN, iy =-18mA 12 | Volts

Vo =45V - 40

Output Leakage Vee = MAX -

lcex Current VTS = 2.4V (Note 2) Vo =24V 40 WA

Vo = 0.4V -40

CiN Input Capacitance ViN=2.0V @ f=1MHz (Note 5) ' 4
Output _ o pF

Cout Capacitance .vouf-z,ov @ f=1MHz (Note,S) 8

Notes:

4. Not more than one output should be shorted at a time.
Duration of the short circuit should not be more than one

1. Typical limits are at Vcg = 5.0V and Tp = 25°C.
2. This applies to three-state devices only.

3. These are absolute voltages with respect to device second.
ground. pin and include all overshoots due to system 5. These parameters are not 100% tested, but are periodi-
and/or tester noise. Do not attempt to test these values cally sampled.

without suitable equipment.

033288
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Am27S28/29

SWITCHING TEST CIRCUIT

KEY TO SWITCHING WAVEFORM

WAVEFORM INPUTS OUTPUTS
MUST BE WILL BE
STEADY STEADY
Vee o—os'/o— MAYCHANGE ~ SILLBE
L FROMHTOL  ERAbCNG
S Rt
< 3000 :
WILLBE
OUTPUT 4 MAY CHANGE
I _M FROML TOH  SHANGING
o 3 taoa
. I J M DON'T CARE: CHANGING;
— —J : ANY CHANGE STATE
- PERMITTED UNKNOWN
TC000170
CENTER
M DOESNOT  LINE IS HIGH
APPLY IMPEDANCE
“OFF" STATE
KS000010
SWITCHING CHARACTERISTICS over operating range unless otherwise specified
C devices M devices
No. | Symbol Description Min | Typ | Max | Min | Typ | Max | Units
. STD 35 55 35 70 ns
1 tAA Address Access Time
[ A 30 35 30 45 ns
STD 15 25 15 30
2 teA Enable Access Time ns
A 12 20 12 25
' STD 15 25 15 30 ns
3 ter Enable Recovery Time
A 12 20 12 25 ns
Notes:

1. taa is tested with switch Sy closed and Ci = 30pF.

2. For open collector outputs, teA and tgR are tested with
S1 closed to the 1.5V output level. Ci = 30pF.

3. For three-state outputs, tea is tested with Ci = 30pF to
the 1.5V level; Sq is open for high impedance to HIGH

tests and closed for high impedance to LOW tests. tgR is
tested with C_ = 5pF. HIGH to high impedance tests are
made with S1 open to an output voltage of Vou-0.5V;
LOW to high impedance tests are made with S¢ closed to
the Vo_+0.5V level. :

SWITCHING WAVEFORMS

_ 43(

—

]

/
l-‘ta-—-

- YRR

e
ARV —von oo -
LF—vo .
oL
WF001370

Note: Level on output while CS is HIGH is determined externally.

For programming information, please see ''Guide to the Programming of AMD's Generic Bipolar PROMs", page 2-1.
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Am27S30/31

512 x 8 Bit Generic Series Bipolar PROM

DISTINCTIVE CHARACTERISTICS

® High Speed — 35ns max commercial range access time

® Excellent performance over full MIL and commercial
ranges

® Highly reliable, ultra-fast programming Platinum-Silicide
fuses

® High programming yield

® Low current PNP inputs

® High current open collector and three-state outputs
® Fast chip select

GENERAL DESCRIPTION

The Am27S30A/30 and Am27S31A/31 are high speed
electrically programmable Schottky read only memories.
Organized in the industry standard 512 x 8 configuration,
they are available in both open collector Am27S30A/30
and three-state Am27S31A/31 output versions. After pro-

gramming, stored information is read on outputs Og - O7 by
applying unique binary addresses to Ag-Ag and holding
CS; and CS; LOW and CS3 and CS4 HIGH. All other valid
input conditions on CS1, CS», CS3 and CS4 place Op- 07
into the OFF or high impedance state.

BLOCK D

JIAGRAM

COLUMN TEST RAIL
64 x 64
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PRODUCT SELECTOR GUIDE
Access
Time 40ns 50ns 55ns 70ns
Temperature
Range o] M o] M
Open
Collector 27S30A . 27830
Three-State 27S31A 27831
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Am27S30/31

CONNECTION DIAGRAM
Top View

DIP : Chip-Pak™
L-32-2

Ay E '. [ Vee
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M aln
Mm n ;] gu
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oo [l R Y =L
CDO00700 CD000710
Note: Pin 1 is marked for orientation
LOGIC SYMBOL
8 7 6 5 4 3 2 123
Ao A Az A3 Ag As Ag A7 Ag
21 ——Q
fg ——OD cs ' 512 X 8 PROM
18—
0Op 0, 02 03 04 05 Og Oy Vce = Pin 24
IREBEREREEE GND = Pin 12
9 10 11 13 14 15 16 17 (Pin 22 Open)
LS000150
ORDERING INFORMATION
Am27S30 A P C B Valid Combinations
L sumin opion e
l?ufrtfigx denotes 160 hour Am27S31 LC, LCB,
' Am27S31A DM, DMB,
Temperature FM, FMB,
C - Commercial (0°C to +70°C) LM, LMB
M- Military (-55°C to +125°C)
Package
D - 24-pin ceramic DIP
F - 24-pin flatpak
L - 32-pin leadless chip carrier
P - 24-pin plastic DIP

L— Speed Select
See Product Selector Guide

Device Type

ﬁmgggg A Open Collector

Am27S31
AM27S31A Three state

Chip-Pak is a trademark of Advanced Micro Devices, Inc.

032078
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OBTAINING PROGRAMMED UNITS

Programmed devices may be purchased from your distributor
- or Advanced Micro Devices. The program data should be
submitted in the form of a punched paper tape and must be
accompanied by a written truth table. The punched tape can
be delivered with your order or may be transmitted over a TWX
machine or a time-sharing terminal. ASCll BPNF is our
preferred paper tape format.

Truth tables are also acceptable, but are much less desirable
especially for larger density PROMs. Submission of a truth
table requires the generation of a punched paper tape at the
distributor or factory resulting in longer lead times, greater
possibility of error, and higher cost.
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Am27S30/31

ABSOLUTE MAXIMUM RATINGS

Storage Temperature ...........ccceeveunennes -65°C to +150°C
Ambient Temperature with

Power Applied...........ceevenerniennennnen -55°C to +125°C
Supply Voltage ......ccueveevirniinriininnrinnannns -0.5V to +7.0V
DC Voltage Applied to Outputs

(Except During Programming).......... -0.5V to +Vgcmax
DC Voltage Applied to Outputs

During Programming .......c.ccceiiveeerieneiiinreeenrenenens 21V
Output Current into Outputs During

Programming (Max Duration of 1sec)................ 250mA
DC Input Voltage............ceuvernnncrennes ..~0.5V to +5.5V
DC Input Current ........cucevvineeinnreennene. ~30mA to +5mA

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
reliability. .

OPERATING RANGES

Commercial (C) Devices

Temperature .........occvvvvverveenininenniennn 0°C to +70°C

Supply Voltage.........ceeevenreainnnnnn +4.75V to +5.25V
Military (M) Devices

Temperature ........cccceveeeerneeniinneenns -55°C to +125°C

Supply Voltage.........ceevunieiveneiniianns +4.5V to +5.5V

Operating ranges define those limits over which the functional-
ity of the device is guaranteed.

DC CHARACTERISTICS over operating range unless otherwise specified

Typ
Symbol Parameter Test Conditions Min | (Note 1) Max Units
Output HIGH Voo = MIN, foy =-2.0mA
Vou (Note 2| ygifac Vs Vi or V. 24 Volts
Output LOW Voo = MIN, 1oL = 16mA
VoL Voltage VIN= V4 or VjL 0.50 Volts
Guaranteed input logical HIGH
ViH input HIGH Level voltage for all inputs (Note 3) 20 Volts
Guaranteed input logical LOW
Vie Input LOW Level voltage for all inputs (Note 3) . Volts
h 'cnfr‘::,,how VoG = MAX, Viy = 045V -0010 | -0250 | mA
i tnput HIGH VoG = MAX, Vi =27V 25 uA
Isc (Note 2) Quiput Shart Voo = MAX, Vout = 0.0V (Note 4) -20 | -40 -90 mA
Power Supply ‘Al inputs = GND
lec Current Vee = MAX 15 175 mA
I Cl
i Venage " Voo = MIN, iy = - 18mA -12 | Vol
Vo = 4.5V 40
Output Leakage Voo = MAX -
lcex Current VES, = 24V (Note 2) Vo =24V il HA
Vo = 0.4V ~40
Cin Input Capacitance Vin=2.0V @ f=1MHz (Note 5) : 4
- s
Cout 8;‘;‘;‘mnce VouT = 2.0V @ f=1MHz (Note 5) 8
Notes:

1. Typical limits are at Vgc = 5.0V and Ta = 25°C.

2. This applies to three-state devices only.

3. These are absolute voltages with respect to ground pin
and include all overshoots due to system and/or tester
noise. Do not attempt to test these values without
suitable equipment.

4. Not more than one output should be shorted at a time.
Duration of the short circuit should not be more than one
second.

5. These parameters are not 100% tested, but are periodi-
cally sampled.
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SWITCHING TEST CIRCUIT KEY TO SWITCHING WAVEFORMS
WAVEFORM INPUTS OUTPUTS
MUST BE WILL BE
STEADY STEADY

Vee O—O/

WILL BE

st MAY CHANGE
CHANGING
ar FROMHTOL  SHANCING
30002
wiLL BE
MAY CHANGE
FROML TOH  CHANGING

FROML TOH
R2

CLI €000

DON'T CARE: CHANGING:
ANY CHANGE STATE

tESE]

= PERMITTED UNKNOWN
TC000170
CENTER
DOES NOT LINE IS HIGH
APPLY IMPEDANCE
“OFF" STATE
KS000010

SWITCHING CHARACTERISTICS over operating range uniess otherwise specified

C devices M devices
No. [ Symbol Description Min | Typ | Max | Min | Typ | Max | Units
STD 35 55 35 70 ns
1 tAA Address Access Time
A 30 35 30 45 ns
STD 15 25 15 30 ns
2 tea Enable Access Time g
A 12 20 12 25 ns
STD 15 25 15 30 ns
3 ter Enable Recovery Time -
A 12 20 12 25 ns
Notes:
1. taa is tested with switch S4 closed and C| = 30pF. tests and closed for high impedance to LOW tests. tgg is
2. For open collector outputs, tgA and tgR are tested with tested with C_ = 5pF. HIGH to high impedance tests are
Sy closed to the 1.5V output level. C| = 30pF. made with S open to an output voltage of Vo-0.5V;
3. For three-state outputs, tga is tested with C| = 30pF to LOW to high impedance tests are made with Sq closed to
the 1.5V level; Sy is open for high impedance to HIGH the VoL+0.5V level.
SWITCHING WAVEFORMS
. . v
Aoy —)( i 15V
o
€8, CS, - v
\V4 Y -
=, N /N o
l taa }-lm-— }-—‘EA—— .
v — A\\\\ T IN///. /A
1.8V
V///; -
WF001050

Note: Level on output while chip is disabled is determined externally.

For programming information, please see ''Guide to the Programming of AMD's Generic Bipolar PROMs", page 2-1.

LE/0ESLZWY

03207B
2-55




Am27532/33

Am27S32/33

1024 x 4 Bit Generic Series Bipolar PROM

DISTINCTIVE CHARACTERISTICS

® High Speed

® Highly reliable, ultra-fast programming Platinum-Silicide
fuses

® High programming yield

® Low current PNP inputs
® High current open collector and three-state outputs
® Fast chip select

GENERAL DESCRIPTION

The Am27S32A/32 and Am27S33A/33 are high speed
electrically programmable Schottky read only memories.
Organized in the industry standard 1024 x 4 configuration,
they are available in both open collector Am27S32A/32
and three-state Am27S33A/33 output versions. After pro-

gramming, stored information is read on outputs Og - Og by
applying unique binary addresses to Ag~-Ag and holding
the chip select input, CS1, and CSa LOW. If the chip select
input goes to a logic HIGH, Og - O3 go to the OFF or high
impedance state.

BLOCK DIAGRAM

COLUMN TEST RAL
90—
80— §
“re g
aro—| 10res FUSE ARRAY
ROW
a8 0—] DECODER ;
s o—
v o] TEST WORD O
TEST WORD 1
pry-- l I '
a2 0 10r18 .
coLuun GUAD 1 OF 16 MULTIPLEXER
A1 0—1{ pecooer
A0 0—4

b D
T

BD000500

PRODUCT SELECTOR GUIDE

Access

Time 35ns

45ns 55ns 70ns

Temperature c
Range

M C M

Open
~ Collector

27S32A

27832

Three-State

27S33A

27833
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CONNECTION DIAGRAM

Top View
DIP Chip-Pak™
L-20-1
vee ¢ 8 £z
i
A7 o
As A
A9 o)
[« ] Ao
01 A
02 Ay
o3
[:4] A
g 81 & ¢
CD000720

Note: Pin 1 is marked for orientation

CD000730

LOGIC SYMBOL

s— {0

& ————Ja1

7 ——{a2

o——as csio—— &
: ":: 1024 x 4 PROM

1——]as cs2 fo—— 1
v—g

16 ———eed AS

% A9 00 O1 02 O3

L]

w13 12 N
LS000160

Vee =Pin 18
GND =Pin 9

ORDERING INFORMATION

Am27S32 A P C

Combinations

B8 Valid
I— Burn-in Option ﬁmgggg A
B suffix denotes 160 hour AM27533
burn-in. . am
Am27S33A
Temperature

PC, PCB,
DC, DCB,
LC, LCB,
DM, DMB,
LM, LMB

C - Commercial (0°C to +70°C)
M- Military (-55°C to +125°C)

Package

D - 18-pin ceramic DIP
L — 20-pin leadless chip carrier
P —~ 18-pin plastic DIP.

L— Speed Select
See Product Selector Guide

Device Type

Qgggggg A Open Collector
Am27S33

Am27S33A Three state

Chip-Pak is a trademark of Advanced Micro Devices, Inc.

03226B°
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Am27S532/33

OBTAINING PROGRAMMED UNITS

Programmed devices may be purchased from your distributor
or Advanced Micro Devices. The program data should be
submitted in the form of a punched paper tape and must be
accompanied by a written truth table. The punched tape can
be delivered with your order or may be transmitted over a TWX
machine or a time-sharing terminal. ASCIl BPNF is our
preferred paper tape format.

Truth tables are also acceptable, but are much less desirable
especially for larger density PROMs. Submission of a truth
table requires the generation of a punched paper tape at the
distributor or factory resulting in longer lead times, greater
possibility of error and higher cost. !

2-58
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature ........ccc..cceveennee. -65°C 1o +150°C
Ambient Temperature with

Power Applied.......c..coeoveveieniiiennant -55°C to +125°C
Supply VoG8 ....cvuievenieriereniiieneenenaenns -0.5V to +7.0V
DC Voltage Applied to Outputs

(Except During Programming).......... -0.5V to +Vcgomax
DC Voltage Applied to Outputs

During Programming ........c.cceeveuieninnienniennennineens 21V
Output Current into Qutputs During :

Programming (Max Duration of 1sec)................ 250mA
DC Input Voltage.............iveeieuninnnns -0.5V to +5.5V
DC Input Cumrent.........ccevveenieneinnnsanens -30mA to +5mA

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device

OPERATING RANGES

Commercial (C) Devices

Temperature .........ocvuvivierunviuninnieneanee 0°C to +70°C

Supply Voltage........c.coveveeiinannns +4.75V to +5.25V
Military (M) Devices

Temperature .........c..ccivnrereinnernnens ~55°C to +125°C

Supply Voltage........o.eveuierniinniinnnnn. +4.5V to +5.5V

Operating ranges define those limits over which the functional-
ity- of the device is guaranteed.

reliability.

DC CHARACTERISTICS over operating range unless otherwise specified

>
3
0
S
w
@
D
g
3
©

. Typ
Symbol Parameter Test Conditions Min | (Note 1) Max Units
Output HIGH VoG = MIN, o4 =-2.0mA
VoH {Note 2) Voltage Vi = Vi or Vi 24 Volts
Output LOW Voo = MIN, lop = 16mA
VoL Voltage VeCIVi or W 0.45 Volts
Guaranteed input logical HIGH
Vi Input HIGH Level voltage for all inputs (Note 3) 20 Volts
Guaranteed input logical LOW
Vit fnput LOW Level voltage for all inputs (Note 3) 08 Volts
m put LOW Voo = MAX, Vi = 0.45V -0020 | -0250 | mA
I | tput HIGH Ve = MAX, ViN = 2.7V 25 A
IsC (Nots 2) Stput Short Ve = MAX, Vout = 0.0V (Note 4) -20 | -40 -90 mA
- Power Supply Al inputs = GND, com'L 105 140 mA
Current Vee = MAX MIL 105 145
vi {;Ent.:g?amp Voo = MIN, fiy = 18mA ' -1.2 Volts
Vo = 4.5V 40
Output Leakage Veo = MAX
1 Vo =24V 40
oEx Current VES, = 2.4V (Note 2) o KA
Vo'=0.4V _40
CiN Input Capacitance ViN =20V @ f=1MHz (Note 5) 5
pF
Cout 8;’;‘;‘(":'nan - VouT =20V @ f= TMHz (Note 5) 12
Notes:

. Typical limits are at Voo = 5.0V and Tp = 25°C.

1 4. Not more than one output should be shorted at a time.
2. This applies to three-state devices only.
3

Duration of the short circuit should not be more than one

. These are absolute voltages with respect to device second.
ground pin and include all overshoots due to system 5. These parameters are not 100% tested, but are periodi-
and/or tester noise. Do not attempt to test these values cally sampled.

without suitable equipment.

032268
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Am27S32/33

SWITCHING CHARACTERISTICS over operating range

SWITCHING TEST CIRCUIT

A
A
gﬂ

outeur

S R2
> 6000

[]
-
—
A AA

TC000170

KEY TO SWITCHING VWAVEFORM

WAVEFORM INPUTS OUTPUTS
MUST BE WILL BE
STEADY STEADY
WILL BE
TRoMHTOL  CHANCING
FROMMTOL
MAY CHANGE ~ WILLBE
FROML TOH  CHANGING
; FROML TOH
DON'TCARE:  CHANGING:
ANY CHANGE  STATE
PERMITTED UNKNOWN
CENTER
DOES NOT LINE 1S HIGH
APPLY IMPEDANCE
"QFF" STATE
KS000010

unless otherwise specified

C devices M devices

No. | Symbol Description Min | Typ | Max | Min | Typ | Max | Units
STD 38 55 38 70 ns

1 tAA Address Access Time
A 25 35 25 45 ns
STD 20 25 20 30 ns

2 tea Enable Access Time
A 18 25 18 30 ns
STD 20 25 20 30

3 tER Enable Recovery Time ns
A 18 25 18 30

Notes:

-

. taa is tested with switch Sy closed and Cy = 30pF.
. For open collector outputs, tga and tgr are tested with

S1 closed to the 1.5V output level. C = 30pF.

. For three-state outputs, tga is tested with Ci = 30pF to

the 1.5V level; Sy is open for high impedance to HIGH

tests and closed for high impedance to LOW tests. teR is
tested with C_ = 5pF. HIGH to high impedance tests are
made with 81 open to an output voltage of Von-0.5V;
LOW to high impedance tests are made with S1 closed to
the VoL+0.5V level.

. SWITCHING WAVEFORMS

csits2 I‘ d 15V
/ N w
—— o] e
0 MY — von - osv e
/1 //F —vor +osv vor
. WF000980

Note: Level on output while either TS is HIGH is determined externally.

For programming information, please see ''Guide to the Programming of AMD's Generic Bipolar PROMs'', page 2-1.
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Am27S35/37

1024 x 8 Bit Generic Series IMOX™ Bipolar High
Performance Registered PROM with Programmable INITIALIZE

lg/G58Slcwy

DISTINCTIVE CHARACTERISTICS

® On-chip edge-triggered registers — ideal for pipelined ® Slim, 24-pin, 300-mil lateral center package occupies

microprogrammed systems approximately Y3 the board space required by standard
® Versatile synchronous or asynchronous enables for discrete PROM and register

simplified word expansion ® Consumes approximately Y2 the power of separate
® Versatile programmable register INITIALIZE either PROM/register combination for improved system reli-

asynchronous (Am27S35A/35) or synchronous ability

(Am27S37A/37) ® Platinum-Silicide fuses guarantee high reliability, fast

programming, and exceptionally high programming
yields (typ > 98%)

GENERAL DESCRIPTION

The Am27S35A/35 and Am27S37A/37 are high speed gramming, stored information is read on outputs Og — O7 by
electrically programmable Schottky read only memories. applying unique binary addresses to Ag-Ag and holding
Organized in the industry standard 512 x 8 configuration, CSy and CS, LOW and CS3 and CS4 HIGH. All other valid
they are available in both open collector Am27S35A/35 input conditions on CS4, CSp, CS3 and CS4 place Og - 07
and three-state Am27S37A/37 output versions. After pro- into the OFF or high impedance state.

BLOCK DIAGRAM

Am27S35 Am27837
A A
e 128X 64 I 128 X 64
A7 108 128 PROGRAMMABLE Ap———— | of 128 PROGRAMMABLE
As {  Row } ARRAY ™ ROW ARRAY
As ‘—T DECODER g DECQDER
Ag | Ay

PROGRAMMAELE INITIALIZE WORD

IRIBIRINIRIAIN IRRIRRRAY

INERREEE

Ay

T ——QD— PR E INITIALIZE WORD
>

P 8-BIT EDGE -TRIGGERED REGISTER TP 8-BIT EDGE -TRIGGERED REGISTER

Q O 0; 0 Q¢ Q5 QG O Q O 0 @ Qi Qs G O
BD000510 BD000520

PRODUCT SELECTOR GUIDE

Access Time 35ns 40ns 40ns 45ns
Temperature Range C M (o] M
Asynchronous Initialize Am27S35A . Am27S35
Synchronous Initialize Am27S37A Am27S37
IMOX is a trademark of Advanced Micro Devices, Inc. ' 031878



Am27S35/37

CONNECTION DIAGRAM

Top View
DIP Chip-Pak™
L-32-2
Ay 1 Vee
2 Ay
3 [ 4
. mlg
s [ art/mr
. (&
1 mld
. o
’ [ ag
0 oy
(o
F_‘Ao,
CD000740 CD000750
Note: Pin 1 is marked for orientation
LOGIC SYMBOL
Liiiidiidit
m—oe“’ Ay Az A3 Ay A5 As A7 As A9
19 —O|Es
19— cp 8K REGISTERED PROM
20 ~Of INIT
Q Q) Q; 03 Oy 05 Qg Q7
IDEEREBEERE Vo = Pin 24
9 10 1 13 14 15 6 17 GND = Pin 12
LS000170

ORDERING INFORMATION

Am27S35 A P C B

l—Burn-in Option
B suffix denotes 160 hour
burn-in.
Temperature
C - Commercial (0°C to +70°C)
M- Military (-55°C to +125°C)

Package
D - 24-pin ceramic DIP
F — 24-pin flatpak
L - 32-pin leadless chip carrier
P — 24-pin plastic DIP

\— Speed Select
See Product Selector Guide

Device Type

Am27835
Am27S35A Asynchronous

ﬁxgzgg; A Synchronous

Valid Combinations
Am27S835 PC, PCB,
Am27S35A DC, DCB,
Am27837 LC, LCB,
Am27S37A DM, DMB,

FM, FMB,
LM, LMB

Chip-pak is a trademark of Advanced Micro Devices, Inc.
2-62
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DETAILED DESCRIPTION

The Am27S35A/35 and Am27S37A/37 are Schottky TTL
programmable read only memories (PROMSs) incorporating
true D-type, master-slave data registers on chip. These
devices feature the versatile 1024-word by 8-bit organization
and are available with three-state outputs. Designed to opti-
mize system performance, these devices also substantially
reduce the cost and size of pipelined microprogrammed
systems and other designs where accessed PROM data is
temporarily stored in a register. The Am27S35A/35 and
Am27S837A/37 also offer maximum flexibility for memory
expansion and data bus control by providing both synchro-
nous and asynchronous output enables.

When Vg power is first applied, the synchronous enable (Es)
flip-flop will be in the set condition causing the outputs
(Qo—Q7) to be in the OFF or high impedance state. Reading
data is accomplished by first applying the binary word address
to the address inputs (Ag-Ag) and a logic LOW to the
synchronous enable (Eg). During the address setup time,
stored data is accessed and loaded into the master flip-flops
of the data register. Since the synchronous enable setup time
is less than the address setup requirement, additional decod-
ing delays may occur in the enable path without reducing
memory performance. Upon the next LOW-to-HIGH transition
of the clock (CP), data is transferred to the slave flip-flops
which drive the output buffers. Providing the asynchronous
enable (E) is also LOW, stored data will appear on the outputs
(Qo—-Qy7). If Es is HIGH when the positive clock edge occurs,
outputs go to the OFF or high impedance state regardless of
the value of E. The outputs may be disabled at any time by
switching E to a HIGH level. Following the positive clock edge
the address and synchronous enable inputs are free to
change; changes will not affect the outputs until another
positive clock edge occurs. This unique feature allows the
PROM decoders and sense amplifiers to access the next
location while previously addressed data remains stable on

OBTAINING PROGRAMMED UNITS

The on-chip edge-triggered register simplifies system timing
since the PROM clock may be derived directly from the
system clock without introducing dangerous race conditions.
Other register timing requirements are similar to those of
standard Schottky registers and are easily implemented.

Programmed devices may be purchased from your distributor
or Advanced Micro Devices. The program data should be
submitted in the form of a punched paper tape and must be
accompanied by a written truth table. The punched tape can

the outputs. For less complex applications either enable may
be effectively eliminated by tying it to ground.

These devices also contain a built-in initialize function. When
activated, the initialize control input (INIT) causes the contents
of an additional (1025th) 8-bit word to be loaded into the on-
chip register. This extra word is user programmable. Since
each bit is individually programmable, the initialize function
can be used to load any desired combination of HIGHs and
LOWs into the register. In the unprogrammed state, activating
TNIT will perform a register CLEAR (all outputs LOW). If all bits
of the initialize word are programmed, activating INIT performs
a register PRESET (all outputs HIGH).

This ability to tailor the initialize outputs to the system
requirements simplifies system design and enhances perfor-
mance. The initialize function is useful during power up and
timeout sequences. This flexible feature can also facilitate
implementation of other sophisticated functions such as a
built-in "'jump-start” address.

The Am27S35A/35 has an asynchronous initialize input (INIT).
Applyirig a LOW to the INIT input causes an immediate load of
the programmed initialize word into the slave flip-flops of the
register independent of all other inputs (including CP). The
initialize data will appear at the device outputs after the
outputs are enabled by bringing the asynchronous enable (E)
LOW. :

The Am27S37A/37 has a synchronous INITg input. Applying a
LOW to the INITg input causes an immediate load of the
programmed initialize word into the master flip-flops of the
register only independent of all other inputs (including CP). To
bring this data to the device outputs, the synchronous enable
(Es) should be held LOW until the next LOW-to-HIGH transi-
tion of the clock (CP). Following this, the data will appear on
the outputs after the asynchronous enable (E) is brought LOW.

be delivered with your order or may be transmitted over a TWX
machine or a time-sharing terminal. ASCll BPNF is our
preferred paper tape format.

Truth tables are also acceptable, however, much less desir-
able especially for larger density' PROMs. Submission of a
truth table requires the generation of a punched paper tape at
the distributor or factory resulting in longer lead times, greater
possibility of error and higher cost.

2-63
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Am27S35/37

ABSOLUTE MAXIMUM RATINGS

Storage Temberature ......................... -65°C to +150°C
Ambient Temperature with

Power Applied. -55°C to +125°C

Supply Voltage ........ccuevevveiiniienieeininnes -0.5V to +7.0V
DC Voltage Applied to Outputs .

(Except During Programming).......... -0.5V to +Vcgmax
DC Voltage Applied to Outputs :

During Programming .........ccceeievieiniinrinnieunianiensnn 21V
Output Current into Outputs During

Programming (Max Duration of 1seC)................ 250mA

DC Input Voltage ..=0.5V to +5.5V
DC Input Current -30mA to +5mA

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
reliability. )

DC CHARACTERISTICS over operating rangé unless otherwise specified

OPERATING RANGES

Commercial (C) Devices
Temperature .......cccevvvieinrnceiernninnsnnenes 0°C to +70°C
Supply Voltage +4.75V to +5.25V

Military (M) Devices
Temperature ..........cccevenverniencienens -55°C to +125°C
Supply Voltage .........covevvvvuiinniinennnes +4.5V to +5.5V
Operating ranges define those limits over which the functional-
ity of the device is guaranteed.

Symbol Parameter Test Conditions Min (»I:zpn Max Units
Vor \(/)g"t;:é(e HIGH _ mc_-vnﬂnérn%,l- —2.0mA 4 Volts
VoL 8;';';‘;{, Low ¥ﬁ,c.'v“{',l"a,'%%L' 16mA 038 | 050 | volts
ViH Input HIGH Level f;g;g‘?gf ;ﬁﬁfpgg“fﬁ'{)g‘%" 20 Volts
ViL Input LOW Level f;lf‘;;g‘ﬁgf ;{l"’l‘;‘pl']‘t’sgi‘iﬁ'o:-eog 08 Volts
e put LOW VoG = MAX, Vi = 0.45V -0020 | -0250 | mA
hH '0"3,‘;;,,‘:“"” Vec = MAX, ViN = Vce 40 HA
Isc Quiput Short Ve = MAX, VouT = 0.0V (Note 3) . -20 | -40 -90 mA
leo gﬁ‘r';g;ts""p'y All inputs = GND, Vg = MAX 130 185 mA
" {?&?;gg‘amp Voo = MIN, iy =-18mA -1.2 Volts
o o e R E
CN Input Capacitance VIN=2.0V @ f=1MHz (Note 4) 5
Cout gzéggtam . VouT =20V @ f=1MHz (Note 4) 12 PF

Notes:

1. Typical values are at VoG =5.0V and Ta = 25°C.

2. These are absolute voltages with respect to device
ground pin and include all overshoots due to system
and/or tester noise. Do not attempt to test these values
without suitable equipment (see Notes on Testing).

3. Only one output should be shorted at a time. Duration of
the short circuit should not be more than one second.

4. These parameters are not 100% tested, but are periodi-
cally sampled.
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SWITCHING TEST CIRCUIT KEY TO SWITCHING WAVEFORMS E,
~
(]
&
WAVEFORM INPUTS OUTPUTS ~
w
MUST BE WILL BE N
STEADY STEADY
Vcco——%)-/-—— MAY CHANGE - ELtBE
st L FROMHTOL  SRONGING
3 g;on !
| : WILL BE
o [T wescevss i
oL 4& R2
o 6000
I _]L M DONTCARE;  CHANGING;
— — ANY CHANGE STATE
- PERMITTED UNKNOWN
TC000170
CENTER
DOES NOT LINE IS HIGH
H APPLY IMPEDANCE
“OFF” STATE
KS000010
Notes:
1. CL = 50pF for all switching characteristics except tp 2z 3. Sq is closed for all tests except for tpzH4 and tpyz.
and tpHz. : 4. All device test loads should be located within 2" of device
2. CL=5pF for tpz and tpHz. outputs.
over operating range unless otherwise specifie
SWITCHING CHARACTERISTICS ti I therwi ified
STD STD A A
C devices |M devices|C devices |M devices
No. | Symbol Description : Min { Max | Min | Max | Min | Max | Min | Max | Units
1 ts(A) Address to CP (HIGH) Setup Time 35 40 |- 40 45
2 tH(A) Address to CP (HIGH) Hold Time 0 V] 0 [} .
All Outputs
tpHL(CP) . 20 25 5
4 PHLCP) | Deray from CP (HIGH) to Simultaneous 2 %
Output (HI or LOW) Sin '
. gle Output
4 tpLH(CP) (Note 3) 18 21 20 23
5 WHCP) | cp width (HIGH or LOW) 20 20 20 20
twL(CP)
6 ts(Es) OSCP to CP (HIGH Setup Time 15 15 15 15
7 tH(Es) Es to CP (HIGH) Hold Time 5 5 5 5
teHLINT) | petay from INIT(LOW) to 30 5 35
8 tpLH Outputs (LOW or HIGH) 8 4 ns
TR INIT Recovery (inactive) to Am27835 Only
9 tr(INTT) CP (HIGH) 20 20 20 20
10 tw(INTT) INIT Pulse Width 25 30 25 30
INITs to CP (HIGH)
1 tg(INITg) A 25 30 30 | 35
ff';" Time Am27837 Only
iNITg to CP (HIGH)
12 tH(INITg) Hold" Time 0 0 0 0
3 tpz1(CP) Delay from CP (HIGH) to Active Output 25 30 30 35
tpZH(CP) (HIGH or LOW)
14 tezL(E) Delay from E (LOW) to Active Output 25 30 30 35
tpzH(E) (HIGH or LOW)
15 tpLz(CP) Delay from CP (HIGH) to Inactive Output 25 30 30 35
tpHz(CP) (OFF or HIGH Impedance) (Note 4)
16 tp2(E) Delay from E (HIGH) to Inactive Output 25 30 30 35
tppz(E) (OFF or High Impedance) (Note 4)
Notes:
1. Typical values are at Vgc = 5.0V and Tp =25°C 4. tpHz and tp z are measured to the Vpx-0.5V and
2. Tests are performed with input 10% to 90% rise and fall VoL + 0.5v output levels respectively. All other switching
times of 5ns or less. parameters are tested from and to the 1.5V old threshold
3. Single register performance numbers provided for com- levels.
parison with discrete register test data.
03187B
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Am27S35/37

SWITCHING WAVEFORMS
(See Notes on Testing)
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NOTES ON TESTING

Incoming test procedures on these devices should be carefully
planned, taking into account the high performance and output
drive capabilities of the parts. The following notes may be
useful. .

1. Ensure that adequate decoupling capacitance is employed 3.

across the device Vgc and ground terminals. Multiple
capacitors are recommended, including a 0.1uFarad or
larger capacitor and a O.tuFarad or smaller capacitor
placed as close to the device terminals as possible.
Inadequate decoupling may result in large variations of

power supply voltage, creating erroneous function or tran-
sient performance failures.

Do not leave any inputs disconnected (floating) during any
test.

Do not attempt to perform threshold tests under AC
conditions. Large amplitude, fast ground current transients
normally occur as the device outputs discharge the load
capacitances. These transients flowing through the parasitic
inductance between the device ground pin and the test
system ground can create significant reductions in observ-
able input noise immunity.

For programming information, please see '"Guide to the Programming of AMD's Generic Bipolar PROMs", page 2-1.

2-66

031878




Am27S40/S41

4096 x 4 Bit Generic Series Bipolar IMOX™ PROM
(with ultra fast access time)

L¥S/0PSLZWY

DISTINCTIVE CHARACTERISTICS

® Ultra fast access time A" version (35ns max) — Fast ® AC performance is factory tested utilizing programmed

access time Standard version (50ns max) — allow test words and columns

tremendous system speed improvements ® Voltage and temperature compensated providing ex-
® Platinum-Silicide fuses guarantee high reliability, fast tremely flat AC performance over military range

programming and exceptionally high programming ® Member of generic PROM series utilizing standard

yields (typ > 98%) programming algorithm

GENERAL DESCRIPTION

The Am27S40A, Am27S41A, Am27S40, and Am27S41 are sions. After programming, stored information is read on
high speed electrically programmable Schottky read only outputs Op - O3 by applying unique binary addresses to
memories. Organized in 4096 x 4 configuration, they are Ao - Aq1 and holding the chip select inputs, €54 and CSp,
available in both open collector (Am27S40A and Am27S40) LOW. If either chip select input goes to a logic HIGH,
and three-state (Am27S41A and Am27S41) output ver- Qg -03 go to the OFF or HIGH impedance state.

BLOCK DIAGRAM

Ay 0—

A1p O

20 or

N ROW 120 X 128
* O oecooer FUSE ARRAY

Ay O—1

Ay 0|

As O—

i g o [ | |

A3 O— 10F32
Az O—{ corumn QUAD 1 OF 32 MULTIPLEXER

Ay 0—] DECODER

Ay O—f

o5,

oA

BD000330

PRODUCT SELECTOR GUIDE

ATCI(::S 35ns 50ns 65ns
e | o | w | o | w

cg&i’;or 27S40A | 27540A | 27840 | 27540
Three-State | 27S41A | 27S41A 22775,3544‘1 2'4’77’2355411

IMOX is a trademark of Advanced Micro Devices, Inc. 021228
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Am27S40/S41

CONNECTION DIAGRAM

Top View }
DIP
A ® ~ 20{ ] Vec
a2 19{7] Aq
As 3 18 ;:l A
as [a 177 An
A s 16[] €5;
A3 [: 6 15 :] 6§1
A 7 14]7] 0o
A [: 8 13[] 0
A o 12[] 02
GNO []10 1] 0y
CD000410 CD000420
Note: Pin 1 is marked for orientation
LOGIC SYMBOL
4| ‘.i T 1| 19 18
As Ag A7 Ag Ay Ay
s—Ja,
6—1 A3 Aqy pmet7
o S
8—] A €S, O—16
) Op Oy 0; 0y
[ V¢c = Pin 20
1913 12 1 GND = Pin 10
LS000040
ORDERING INFORMATION
Am27S40 A P C T_ Valid Combinations
. . Am27S40 PC, PCB,
Bgr[::?ﬁ)? ?jte'?\gtes 160 hour Am27S40A D, DCB,
burn-in ) Am27S41 LC, LCB,
: Am27S41A DM, DMB,
Temperature AM27PS41 FM, FMB,
C - Commercial (0°C to +70°C) LM, LMB
M- Military (-55°C to +125°C)
Package
D - 20-pin ceramic DIP
L - 28-pin leadless chip carrier
P — 20-pin plastic DIP
L Speed Select
See Product Selector Guide
Device Type
ﬁmg;gng Open Collector
Am27S41
AM27S41A Three State
Am27PS41 Power Switched
Chip-Pak is a trademark of Advanced Micro Devices, Inc.
021228
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POWER SWITCHING

The Am27PS41 is a power switched device. When the chip is
selected, important internal currents increase from small idling
or standby values to their larger selected values. This transi-
tion occurs very rapidly, meaning that access times from the
powered-down state are only slightly slower than from the
powered-up state. Deselected, Icc is reduced to half its full
operating amount. Due to this unique feature, there are special
considerations which should be followed in order to optimize
performance:

1. When the Am27PS41 is selected by a low level on TSy, a

current surge is placed on the Vgg supply due to the power-
OBTAINING PROGRAMMED UNITS

Programmed devices may be purchased from your distributor
or Advanced Micro Devices. The program data should be
submitted in the form of a punched paper tape and must be
accompanied by a written truth table. The punched tape can
be delivered with your order or may be transmitted over a TWX
machine or a time-sharing terminal. ASCIl BPNF is our
preferred paper tape format.

up feature. In order to minimize the effects of this current
transient, it is recommended that a 0.1uf ceramic capacitor
be connected from pin 20 to pin 10 at each device. (See
Figure 1.)

2. Address access time (taa) can be optimized if a chip enable
set-up time (teag) of greater than 25ns is observed.
Negative set-up times on chip enable (tgas < 0) should be
avoided. (For typical and worse case characteristics, see
Figures 2A and 2B.)

Truth tables are also acceptable, but are much less desirable
especially for larger density PROMs. Submission of a truth
table requires the generation of a punched paper tape at the
distributor or factory resulting in longer lead times, greater
possibility of error, and higher cost.
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Am27S40/S41

ABSOLUTE MAXIMUM RATINGS

Storage Temperature

Ambient Temperature with

Power Applied

..... -65°C to +150°C

............................... -55°C to +125°C

Supply Voltage .....couvveeiniiniiniiiieciennnne -0.5V to +7.0vV
DC Voltage Applied to Outputs

(Except During Programming)

DC Voltage Applied to Outputs

During Programming .......c.eceuuveuieniniiaeriorennennnns 21v
Output Current into Outputs During

Programming (Max Duration of 1sec)................ 250mA
DC Input Voltage.........cceeueeeennrncnrnnnnene ~0.5V to +5.5V

DC Input Current

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality -
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device

reliability.

DC CHARACTERISTICS over operating range unless otherwise specified

OPERATING RANGES

Commercial (C) Devices

Temperature .........cceeveeeennnns. e 0°C to +70°C

Supply Voltage........ccoceuvivieniinnnnns +4.75V to +5.25V
Military (M) Devices

Temperature ........ccovevvreeierennninne -55°C to +125°C

Supply Voltage .......ceeevveveeeeineennnnnes +4.5V to +5.5V

Operating ranges define those limits over which the funcﬂonal«
ity of the device is guaranteed.

Typ
Symbol Parameter Test Conditions Min | (Note 1) Max Units
VoH Output HIGH Vce = MIN, IpH =-2.0mA 24 Volts
(TS Devices only) Voltage VIN=V|H or V| *
Output LOW Voo = MIN, loL = 16mA Ccom'L 045 | .
\/
oL Voltage VIN=VIH or ViL MIL 0.50 volts
Guaranteed input logical HIGH voltage for all
ViH Input HIGH Level inputs (Note 4) 2.0 Volts
Guaranteed input logical LOW voltage for all
ViL Input LOW Level inputs (Note 4) 0.8 Volts
Input LOW - -
I Current Voc = MAX, ViN =045V -0020 | -0250 | mA
W 'c"E#'en'?'G” Vee = MAX, Vin = Vce 20 uA
Isc Output Short VGo = MAX, VouT = 0.0V COM'L -20 -40 -90 A
(TS Devices only) Circuit Current {Note 2) MIL -15 —40 -90
i COM'L 110 165
All inputs = GND,
loc (P;z:::nsupply Voo = MAX 110 170 mA
T81 = 2.7V, All other inputs = GND MiL 50 85
v I\;\gxtnag(zlamp Vee = MIN, |jy = ~18mA -1.2 Volts
| Output Leakage Vee = MAX Vo=Vcc 40 A
CEX Current VCg, =24V Vo = 0.4V 40
CiN Input Capacitance VIN=2.0V @ f=1MHz (Note 3) 5.0
pF
Cout 8:;‘;‘gtance VouT =20V @ 1= 1MHz (Note 3) : 8.0
Notes:

1. Typical limits are at Voo = 5.0V and Tp = 25°C.
2. Not more than one output should be shorted at a time.
Duration of the short circuit should not be more than one

_ second.

3. These parameters are not 100% tested, but are periodi-
cally sampled.

4. These are absolute voltages with respect to device
ground pin and include all overshoots due to system
and/or tester noise. Do not attempt to test these values
without suitable equipment.
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DC OPERATING CHARACTERISTICS
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Figure 1. Icc Current
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Am27S40/S41

SWITCHING TEST CIRCUIT KEY TO SWITCHING WAVEFORMS
‘WAVEFORM INPUTS OUTPUTS
MUST BE WILL BE
STEADY STEADY
v‘:co_oé_ m mavchance  HILLEE
FROMHTOL
SR FROMH TOL
< 3000
\ WILL BE
oo T e Sk
« 3 ton
I _]L M DON'TCARE:  CHANGING;
— — ANY CHANGE STATE
- PERMITTED UNKNOWN
TC000170
CENTER
H DOES NOT LINE IS HIGH
APPLY IMPEDANCE
"“OFF” STATE
 KS000010
SWITCHING CHARACTERISTICS over operating range unless otherwise specified
27S 278 27PS 27S
C devices M devices C devices M devices
No. | Symbol | Description Min | Max | Min | Max | Min | Max | Min | Max | Units
1 tAA Address Access Time STD 50 85 50 55
A 35 50
2 tea Enable Access Time §10 25 30 70 85
A 25 30 ns
3 ter Enable Recovery Time STD 25 30 25 %0
A 25 30
Power Switched Address STD . 70 85
4] Waes | ess Time (27PS devices only) y
Notes: '
1. taa is tested with switch Sq closed and C| = 30pF. teas tested with C|_ = 5pF. HIGH to high impedance tests are
is defined as chip enable setup time. . made with 81 open to an output voltage of Von-0.5V;
2. For the three-state output, tgp is tested with C_ = 30pF LOW to high impedance tests are made with S4 closed to
to the 1.5V level; Sy is open for high impedance to HIGH the VoL+0.5V level.
tests and closed for high impedance to LOW tests. teg is
SWITCHING WAVEFORMS
v
Ag-hrs l -
/N\ o

a_NR - - X :v

|—__w\—-——-—] e Von - 05 I—-'u-- .
o {1 A\\\\ v
AN\ V///4 Vou + 08V Vo
WF001260

Note: Level on output while either TS is HIGH is determined externally.

For programming information, please see ""Guide to the Programming of AMD's Generic Bipolar PROMs", page 2-1.
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Am27S43

4096 x 8 Bit Generic Series Bipolar IMOX™ PROM

evSiecwy

DISTINCTIVE CHARACTERISTICS

® Ultra fast access time ® Voltage and temperature compensated providing ex-
® Platinum-Silicide fuses guarantee high reliability, fast tremely flat AC performance over military range
programming and exceptionally high- programming
yields (typ > 98%)

GENERAL DESCRIPTION

The Am27S43A and Am27S43 are high speed electrically applying unique binary addresses to Ag - A1y and holding
programmable Schottky read only memories. Organized in the chip select input, CSy, LOW and CSp, HIGH. If TSy
4096 x 8 configuration, they are available in three-state goes to logic HIGH or CS2 goes to logic LOW, Og - O7 go
(Am27S43A and Am27S43) output versions. After program- to the OFF or HIGH impedance state.

ming, stored information is read on outputs Og-O7 by

BLOCK DIAGRAM

A1y O

Ay O—i .

MO yor 1 :$ PROGRAMMABLE
Ay 0—1{ ROW ARRAY
Ay O] DECOOER

As O— ,

Ag O—

rvo—] UJS LU
RO w2 :> I

Az 0—] cotuum MULTIPLEXER
Ay 0] DECOOER

Ao O—

&,

cs,

O Oy Oz O3 04 05 Op Or
BD000350

PRODUCT SELECTOR GUIDE

Access
Time 40ns 55ns 65ns
Temperature ’
- Range Cc M c M
Three-State | Am27S43A | Am27S43A | Am27S43 | Am27S43

IMOX is a trademark of Advanced Micro Devices, Inc. ' 031908
273



Am27S43

CONNECTION DIAGRAM

Top View
DIP Chip-Pak™
L-32-2
Ay 1. ~ k] : Vee
LYm n]a i
[gm D 2] m ~ N
A n[Jaw : i
A »[] &, N :
A [C]s w[3J A
e wb o ~ A
aCde w[Jor : :'
o [ wlJos
[ o T} wl o > &
0 C: " wllos & e
aNo [:‘1 1 wlJo
CDOOO§00 CD000510
Note: Pin 1 is marked for orientation
LOGIC SYMBOL
8 7654321232210
B O I
Ag Ay Az A3 Aq Ag Ag A7 Ag AgAyp Ay
Ty s
20
= )
O Oy 02 O3 Oy Os Og Oy
LR Vce = Pin 24
9 10 11 13 14 15 16 V7 GND = Pin 12

LS000120

Am27543

Device Type
Am27S843

ORDERING INFORMATION

A P C B

l— Burn-in Option
B suffix denotes 160 hour
burn-in.

Temperature
C -~ Commercial (0°C to +70°C)
M- Military (-55°C to +125°C)
Package
D - 24-pin ceramic DIP
L — 33-pin leadless chip carrier
P - 24-pin plastic DIP
L— Speed Select
See Product Selector Guide

Am27S43A Three state

Valid Combinations
Am27843 PC, PCB,
Am27S43A DC, DCB,

LC, LCB,
DM, DMB,
LM, LMB

Chip-Pak is a trademark of Advanced Micro Devices, Inc.
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OBTAINING PROGRAMMED UNITS

Programmed devices may be purchased from your distributor
or Advanced Micro Devices. The program data should be
submitted in the form of a punched paper tape and must be
accompanied by a written truth table. The punched tape can
be delivered with your order or may be transmitted over a TWX
machine or a time-sharing terminal. ASCIl BPNF is our
preferred paper tape format.

Truth tables are also acceptable, but are much less desirable
especially for larger density PROMs. Submission of a truth
table requires the generation of a punched paper tape at the
distributor or factory resulting in longer lead times, greater
possibility of error, and higher cost.

gySicwy
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Am27S43

ABSOLUTE MAXIMUM RATINGS

Storage Temperature ............ccceeeeeannns -65°C to +150°C
Ambient Temperature with

Power Applied.........cccocivieivininrannn -55°C to +125°C
Supply VORAge ....ccvviveniinniiiiricniienanns ~0.5V to +7.0V
DC Voltage Applied to Outputs

(Except During Programming).......... -0.5V to +Vggmax
DC Voltage Applied to Outputs

During Programming ........ccccveveeernienenneererenrarennens 21V
Output Current into Outputs During

Programming (Max Duration of 1sec)................ 250mA
DC Input Voltage.. ...=0.5V to +5.5V
DC Input Current.........ccccevveerecenienans -30mA to +5mA

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
roliability.

DC CHARACTERISTICS over operating range unless otherwise specified

OPERATING RANGES

Commercial (C) Devices.
Temperature ............
Supply Voltage

....... 0°C to +70°C
+4.75V to +5.25V

Military (M) Devices :
Temperature .........coeevvverininnniinnnes -55°C to +125°C
Supply Voltage +4.5V to +5.5V
Operating ranges define those limits over which the functional-
ity of the device is guaranteed.

Symbol Parameter ’ Test Conditions Min (&pn Max Units
Vo 33&2‘;2 HIGH 5&"-"\/'72"&'?/’.1' —2.0mA 24 Volts
e, Ty o
ViH Input HIGH Level ?Jg;g‘?g:‘ ;{;‘:‘;‘LL‘(’E"@LE"E’;‘ 20 Volts
viL Input LOW Level e;z;g“:gg ;ﬁ%ﬂ?iﬂofg 0.8 Volts
I g‘gr‘:‘ent‘ow Voo = MAX, Viy = 0.45V -0.020 | -0250 | mA
I o HIGH Voo = MAX, Vin = Veo 0 A
Isc Qutput Shot Voc = MAX, VouT = 0.0V (Note 3) 15 | -40 | -100 | ma
lc Eower Supply All inputs = GND, com'L 135 185 mA

urrent Vee = MAX MIL 135 185
i '&‘5‘:;92‘3'“9 Voe = MIN, iy =-18mA -1.2 | Volts
\cEx 8u1put Leakage Vee = MAX Vo =Vcc 40 oA
urrent VCE =24V Vo =0.4V -40
CiN Input Capacitance Vin=2.0V @ f=1MHz (Note 4) 5.0
Cout 8:;%':;5:“ oo VouT =20V @ f=1MHz (Note 4) 8.0 PF
Notes:

1. Typical limits are at Voo = 5.0V and Tp = 25°C.

2. These are absolute voltages with respect to device
ground pin and include all overshoots due to system
and/or tester noise. Do not attempt to test these values
without suitable equipment.

3. Not more than one output should be shorted at a time.
Duration of the short circuit should not be more than one
second.

4. These parameters are not 100% tested, but are periodi-
cally sampled.
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SWITCHING TEST CIRCUIT KEY TO SWITCHING WAVEFORMS %
~
[72]
»
WAVEFORM INPUTS OUTPUTS @«
MUST BE WiLL BE
STEADY STEADY
cho——o/ © MayCHANGE WILLBE
s Lo m FROMHTOL  SRANGING
. < 3000 .
| WILL BE
o LI s B,
o 2 ton
I J M DON'T CARE: CHANGING:
— =3 ANY CHANGE STATE
= PERMITTED UNKNOWN
TC000170
CENTER
H DOES NOT LINE IS HIGH
APPLY IMPEDANCE
“OFF“STATE
KS000010
SWITCHING CHARACTERISTICS over operating range unless otherwise specified
C devices M devices
No. Symbol Description ) Min | Typ | Max | Min | Typ | Max | Units
1 tAD Address Access Time STD 35 55 35 65
' A 30 40 30 55
2 1eA Enable Access Time §10 20 35 20 40 ns
A 20 30 20 35
3 teER Enable Recovery Time §10 20 35 20 40
A 20 30 20 35
Notes:
1. taa is tested with switch Sy closed and C| = 30pF. tested with Cy_ = 5pF. HIGH to high impedance tests are
2. For three-state outputs, tga is tested with C_ = 30pF to made with S1 open to an output voltage of VoH-0.5V;
the 1.5V level; St is open for high impedance to HIGH LOW to high impedance tests are made with S4 closed to
tests and closed for high impedance to LOW tests. tgris the VoL+0.5V level.
SWITCHING WAVEFORMS
aov
Ao.‘“ % -
ov
= i . 15v
N w
taa ter tEA —o]
—— - e
osoy NN, ——vou e /T7T
. V/ /)£ e -
\ WF000940
Note: Level on output while TSy is HIGH or CSp LOW is determined externally.
For programming information, please see ''Guide to the Programming of AMD's Generic Bipolar PROMs'', page 2-1.
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Am27S45/47

Am27S45/47

2048 x 8 Generic Series IMOX™ Bipolar High
Performance Registered PROM with Programmable INITIALIZE

DISTINCTIVE CHARACTERISTICS

® On-chip edge-triggered registers — ideal for pipelined
microprogrammed systems

@ User programmable for synchronous or asynchronous
enable for simplified word expansion

® Versatile programmable register INITIALIZE either
asynchronous (Am27S45A/45) or synchronous
(Am27S47A/47)

e Slim, 24-pin, 300-mil lateral center package occupies
approximately 3 the board space required by standard
discrete PROM and register

® Consumes approximately Y2 the power of separate
PROM/register combination for improved system reli-
ability

® Platinum-Silicide fuses guarantee high reliability, fast
programming, and exceptionally high programming
yields (typ > 98%)

GENERAL DESCRIPTION

These 16K PROMs are high speed electrically programma-
ble Schottky read only memories. Organized in the industry
standard 2048 x 8 configuration, they are available in both
versions. After programming, stored information is read on

outputs Og-0O7 by applying unique binary addresses to
Ao - A1 and holding CS1 LOW and CS; and CS3 HIGH. All
other valid input conditions on CS4, CS», and CS3 place
Op - Oy into the OFF or HIGH impedance state.

BLOCK DIAGRAMS

Am27S45A/45
Ao
: ot 128x128
Ay me——d  mOW ARRAY
e
Ay
™
P— RN,
:: ocg.g‘;:l. p §110F 16 MULTPLEXER
. 11T
HERERE
PROGRAMMABLE INITIALIZE WORD
CF  8BIT EOGE -TRIGGERED REGISTER

Q@ O 0 O Q 05 Qs O

Am27S47A/47
Ao
:""—_‘ vorm =N Wm-m
™ ARRAY
a oEcoDER
Ay
) PROGRAMMABLE ITIALIZE WORD

i UUUUUUUU
. L Ll l
HERER

CP  ®-BIT EDGE -TRIGGERED REGISTER

% @ & 0 O a5 O Or

BD000360 BD000370
PRODUCT SELECTOR GUIDE
Access Time 40ns 45ns 50ns
Temperature Range - C M (o] M
Synchronous Initialize | Am27S47A | Am27S47A | Am27S547 | Am27547
Asynchronous Initialize | Am27S45A | Am27S45A | Am27S45 | Am27S45
IMOX is a trademark of Advanced Micro Devices, Inc. 031868
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CONNECTION DIAGRAM 3
Top View @
S
DIP : Chip-Pak™ a
L-32-2 Q
a ] g 24 ;| Vec
A2 a[Ja
~
as[]s n T;_] Ay
Ao
ATl 2 JAnp
L
A [s 20 :mlms =t
im0 1w [ EEs -
a7 [ Jep
[- 4
M vila w
[Ym [} 16 [ ] o
[ B[ Jas o
o {n ulJa
GNO [ |12 w{Jo
CD000460 CD000470
Note: Pin 1 is marked for orientation
LOGIC SYMBOL
i idiiirid
Ag Ay Ay Ay Ay A5 Ag A Ag Ag Ay
19 —O| E/Eg
18 ——1 cP 16K (2048 x 8) REGISTERED PROM
20 —Of INT/INITg
Q Q; Q2 Q3 G Qs Qs Q7
BEBEEREN Ve = Pin 24
9 10 N 13 WU 15 16 7 GND =Pin 12
LS000050 '
ORDERING INFORMATION
Am27S45 A P [+ B Valid Combinations
L umin opien A | 8 o
bursrlnj-fifr:x denotes 160 hour Am27547 LC. LCB,
: Am27S47A DM, DMB,
Temperature FM, FMB,
C ~ Commercial (0°C to +70°C) LM, LMB
M- Military (-55°C to +125°C)
Package
D - 24-pin ceramic DIP, 300 mil spacing
F - 24-pin flatpak
L - 32-pin leadless chip carrier
P - 24-pin plastic DIP, 300 mil spacing
L—Spee;d Select
See Product Selector Guide
Device Type
ﬁ'r:g;gzg A Asynchronous
ﬁmg;gg » Synchronous

Chip-Pak is a trademark of Advanced Micro Devices, Inc.

031868
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Am27845/47

DETAILED DESCRIPTION

The Am27S45A/45 and Am27S47A/47 are Schottky TTL
programmable read only memories (PROMSs) incorporating
true D-type, master-slave data registers on chip. These
devices feature the versatile 2048-word by 8-bit organization
and are available with three-state outputs. Designed to opti-
mize system performance, these devices also substantially
reduce the cost and size of pipelined microprogrammed
systems and other designs where accessed PROM data is
temporarily stored in a register. The Am27545A/45 and
Am27S47A/47 also offer maximum flexibility for system de-
sign by providing either synchronous or asynchronous initial-
ize, and synchronous or asynchronous output enable.

Whén Vg power is first applied, the state of the outputs will
depend on whether the enable has been programmed to be a
synchronous or asynchronous enable. If the synchronous
enable (Eg) is being used, the register will be in the set
condition causing the outputs (Qg to Q7) to be in the OFF or
HIGH impedance state. If the asynchronous enable (E) is
being used, the outputs will come up in the OFF or HIGH
impedance state only if the enable (E) input is at a logic HIGH
level. Reading data is accomplished by first applying the binary
word address to the address inputs (Ag through A1g) and a
logic LOW to the enable input. During the address setup time,
the stored data is accessed and loaded into the master flip-
flops of the data register. Upon the next LOW-to-HIGH
transition of the clock input (CP), data is transferred to the
slave flip-flops which drive the output buffers, and the ac-
cessed data will appear at the outputs (Qqg through Q7). If the
asynchronous enable (E) is being used, the outputs may be
disabled at any time by switching the enable to a logic HIGH,
and may be returned to the active state by switching the
enable back to the logic LOW state. For devices using the
synchronous enable (Es), the outputs will go into the OFF or
HIGH impedance state upon the next positive clock edge after
the synchronous enable input is switched to a HIGH level. If
the synchronous enable pin is switched to a logic LOW, the
next positive clock edge will return the output to the active
state. Following a positive clock edge, the address and
synchronous enable inputs are free to change, since no
change in the output will occur until the next LOW-to-HIGH
transition of the clock. This unique feature allows the PROM
decoders and sense amplifiers to access the next location

OBTAINING PROGRAMMED UNITS

Programmed devices may be purchased from your distributor
or Advanced Micro Devices. The program data should be
submitted in the form of a punched paper tape and must be

while previously addressed data remains stable on the out-
puts.

The on-chip edge-triggered register simplifies system timing
since the PROM clock may be derived directly from the
system clock without introducing dangerous race conditions.
Other register timing requirements are similar to those of
standard Schottky registers and are easily implemented.

These devices also contain a built-in initialize function. When
activated, the initialize control input (INIT) causes the contents
of an additional (2049th) 8-bit word to be loaded into the on-
chip register. This extra word is user programmable. Since
each bit is individually programmable, the initialize function
can be used to load any desired combination of HIGHs and
LOWs into the register. In the unprogrammed state, activating
INIT will perform a register CLEAR (all outputs LOW). If all bits
of the initialize word are programmed, activating INIT performs
a register PRESET (all outputs HIGH).

This ability to tailor the initialize outputs to the system
requirements simplifies system design and enhances perfor-
mance. The initialize function is useful during power up and
timeout sequences. This flexible feature can also facilitate
implementation of other sophisticated functions such as a
built-in "jump-start” address.

The Am27S45A/45 has an asynchronous initialize input (INIT).
Applying a LOW to the INIT input causes an immediate load of
the programmed initialize word into the master and slave flip-
flops of the register independent of all other inputs (including
CP). The initialize data will appear at the device outputs after
the outputs are enabled by bringing the asynchronous enable
(E) LOwW. :

The Am27S47A/47 has a synchronous INITs input. Applying a
LOW to the INITg input causes an immediate load of the
programmed initialize word into the master flip-flops of the
register only independent of all other inputs (including CP). To
bring this data to the outputs of a device with a synchronous
enable, the synchronous enable (Eg) should be held LOW until
the next LOW-to-HIGH transition of the clock (CP). For a
device with an asynchronous enable, the data will appear at
the device outputs after the next LOW-to-HIGH clock transi-
tion if the enable (E) is held LOW.

accompanied by a written truth table. The punched tape can
be delivered with your order or may be transmitted over a TWX
machine or a time-sharing terminal. ASCIl BPNF is our
preferred paper tape format.

2-80
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature .............coeevennenns -65°C to +150°C
Ambient Temperature with -
Power Applied -55°C to +125°C
Supply Voltage..........ovecvivveviniinicinanns -0.5V to +7.0V
DC Voltage Applied to Outputs :
(Except During Programming).......... -0.5V to +Vccmax
DC Voitage Applied to Outputs

OPERATING RANGES

Commercial (C) Devices
TeMPErature .......cooceuevnrenieenieenrenreeniens 0°C to +70°C
Supply Voltage +4.75V to +5.25V

Military (M) Devices
Temperature ... -55°C to +125°C
Supply Voltage +4.5V to +5.5V
Operating ranges define those limits over which the functional-
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During Programming ...........cocoveuineenenciniicinnennnens 21V ity of th g tead.
Output Current into Outputs During ity of the device is guaranteed.
Programming (Max Duration of 1seC)................ 250mA
DC Input VORAGO .......vivvuveeecnniiienieinnne -0.5V to +5.5V

DC Input Current ......ccecvuvvariniiiiniennenns ~30mA to +5mA

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
reliability.

DC CHARACTERISTICS over operating range unless otherwise specified

Symbol Parameter Test Conditions Min (Jaipn Max Units
T
VoL Sgl‘lz‘ge Low \‘ijC: VmNé r'Q,LIL"‘ 16mA 038 | 050 | voits
ViK Input HIGH Level s;;gg:’?gf ;ﬁﬁ:;&?sg'?ﬁ'og%? 2.0 Volts
ViL Input LOW Level vegjg;;“‘;gf ;H"i‘;'m‘,‘:sgii;'ogog 0.8 Volts
n toput LOW Ve = MAX, Viy = 0.45V -0020 | 0250 | mA
liH I&?,L:L,;' IGH Vee =MAX, Vin=Vce 40 MA
lsc Quiput Short Vee = MAX, VouT = 0.0V (Note 3) _20 | -40 ~90 mA
Ice Power Supply Al inputs = GND, Vg = MAX 130 185 mA
v wggggramp Voo = MIN, Iiy =-18mA -12 | volts
Icex Quipu Leakage iy (Note 4) zz - :f:/ j:o BA
CiN Input Capacitance VIN =20V @ f=1MHz (Note 5) 5
Cout 8:;"8‘::‘““0 o VouT =20V @ f=1MHz (Note 5) 12 o

Notes:

1. Typical values are at Vg = 5.0V and Tp = 25°C. 4. For devices using the synchronous enable, the device

must be clocked after applying these voltages to perform
this measurement.

These parameters are not 100% tested, but are periodi-
cally sampled.

2. These are absolute voltages with respect to device
ground pin and include all overshoots due to system
and/or tester noise. Do not attempt to test these values 5.
without suitable equipment (see Notes on Testing).
3. Only one output should be shorted at a time. Duration of
the short circuit should not be more than one second.
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Am27S45/47

SWITCHING TEST CIRCUIT

Vee O—é——-—t
S m
< 3000
ouTPUT O— l
c 3 exn
1 1
TC000170

Notes:

1.

2.

Cy = 50pF for all switching characteristics except tp| z
and tpHz. )
Cy = 5pF for tp_ z and tpHz.

KEY TO SWITCHING WAVEFORMS

WAVEFORM  INPUTS outpuTs
MUST BE WILL BE
STEADY STEADY

WILL BE
yace ML
FROMH TOL
MAY CHANGE  WILLEE
FROML TOH CHANGING
FROML TOH
DONTCARE:  CHANGING:
ANY CHANGE STATE
PERMITTED UNKNOWN
CENTER
DOESNOT  LINE IS HIGH
APPLY IMPEDANCE
“OFF" STATE
KS000010

3. Sy is closed for all tests except for tpyz and tpzH.
4. All device test loads should be located within 2” of device

outputs.

SWITCHING CHARACTERISTICS over operating range unless otherwise specified

STD STD A A
C devices M devices C devices M devices
No. | Symbol | Description Min | Max | Min | Max | Min | Max | Min | Max | Units
1| ts(A) Address to CP (HIGH) Setup Time 40 45 45 50 ns
RETD) Address to CP (HIGH) Hold Time 0 0 0 0 ns
Ali Outputs .
8 [ PHUCP) | boay from O (HIGH) to Simultaneous ® s 2 % ns
Output (HIGH or LOW) "
4 | tpLuicP) f&";ﬁf 3?““’“‘ 18 21 20 23 ns
5 | WHICP) | cp wigth (HIGH or LOW) 20 20 20 20 ns
twL(CP) )
6 | ts(Es) Es to CP (HIGH) Setup Time 15 15 15 15 ns
7 tH(Es) Eg to CP (HIGH) Hold Time 5 5 5 5 ns
g | teHiNTT) | Delay from TRIT (LOW) to Outputs 30 a5 a5 40 ns
tpLn(NTT) (LOW or HIGH) (Note 5)
INIT Recovery (Inactive) to CP (HIGH)
9 | tr(NTD (Note 5) 20 20 20 20 ns
10 | tw (INIT) | INIT Pulse Width (Note 5) 25 30 25 30 ns
11 | tg(INiTs) | INITg to CP (HIGH) Setup Time (Note 6) 25 30 30 35 ns
12 | t4(NITs) | INITg to CP (HIGH) Hold Time (Note 6) 0 0 0 0 ns
13 | _PZLCP) | Delay from CP (HIGH) to Active Output _ 25 30 30 35 ns
1pZH(CP) (HIGH or LOW) (Note 7)
14 | PL2(CP) | Delay from CP (HIGH) to Inactive Output . 25 30 30 35 ns
tpHZ(CP) (OFF or HIGH Impedance) (Notes 4 and 7)
45 | 2L®) | Delay from E (LOW) to Active Output 25 30 30 35 ns
tozn(®) (HIGH or LOW) (Note 8)
15 | P26 | Delay from E (HIGH) to Inactive Output 25 30 30 35 ns
tpuz(E) (OFF or HIGH Impedance) (Notes 4 and 8) .
Notes:
1. Typical values at Voo = 5.0V and Ta = 25°C. 4. tpHz and tpLz are measured to the Vop-0.5V and
2. Tests are performed with input 10% to 90% rise and fall VoL+ 0.5V output levels respectively. All other switching
times of 5ns or less. parameters are tested from and to the 1.5V threshold
3. Single register performance numbers provided for com- levels. '

parison with discrete register test data.

5. Applies only to the Am27S45A/45 (asynchronous TNI-

TIALIZE function).
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SWITCHING CHARACTERISTICS (Cont.)

6. Applies only to the Am27S47A/47 (synchronous INITIAL-
1ZE function).

7. Applies only when synchronous ENABLE function is

used.

8. .Applies only when asynchronous ENABLE function is

used.

SWITCHING WAVEFORMS
(See Notes on Testing)

I-- tlA)

Acho |

olh) ——=—tita)
v
T ———

g /5 T4
€s
= ts(Eg) ==t Es) + +

I —

wicn tw(CP) twi(CP) 4
- f \\’k_! o AN S AT S W - - ——————
e tpyu (CP)—=] torgiCP) ez — —towa(cP— 1oz(E) —= - tozel€) —
—o0sv t | AR —osv /7- \"o«
& ‘ l »- —osv | E E : | Xg I L —osv JLY —v:
l—teuincoy |-—m<o) |- tonem—] Jmtouricar —— toz(®) —{ ~— to2u(® —
[ ' v
I .
""2';‘3{“’ )L :v
tun (N
tg(WTg) — bo—e
e v, ) v
%{w‘ N / / -
WF001230)

NOTES ON TESTING

Incoming test procedures on these devices should be carsfully
planned, taking into account the high performance and output
drive capabilities of the parts. The following notes may be
useful.

1. Ensure that adequate decoupling capacitance is employed
across the device Voo and ground terminals. Multiple
capacitors are recommended, including a O.1uFarad or
larger capacitor and a 0.1uFarad or smaller capacitor
placed as close to the device terminals as possible.
Inadequate decoupling may result in large variations of

w

power supply voltage, creating erroneous function or tran-
sient performance failures.

. Do not leave any inputs disconnected (floating) during any

tests.

.Do not attempt to perform threshold tests under AC

conditions. Large amplitude, fast ground current transients
normally occur as the device outputs discharge the load
capacitances. These transients flowing through the parasitic
inductance between the device ground pin and the test
system ground can create significant reductions in observ-
able input noise immunity.

For programming information, please see ''Guide to the Programming of AMD's Generic Bipolar PROMs", page 2-1.
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Am27S49

- Am27S49

8192 x 8 Generic Series

Bipolar IMOX™ PROM

DISTINCTIVE CHARACTERISTICS

® Ultra fast access time

® Platinum-Silicide fuses guarantee high reliability, fast
programming and exceptionally high programming
yields (typ > 98%)

® AC performance is factory tested utilizing programmed
test words and columns

® Voltage and temperature compensated providing ex-
tremely flat AC performance over military range

GENERAL DESCRIPTION

The Am27S49A and Am27S49 are high speed electrically
programmable Schottky read only memories, organized in
8192 x 8 configuration. Outputs are three-state. After pro-
gramming, stored information is read on outputs Og - O7 by

applying unique binary addresses to Ag—A12 and holding
the chip select input, LOW. If CS goes to logic HIGH,
Op-07 goes to the OFF, or HIGH impedance, state.

BLOCK DIAGRAM

Az O=—i
Ayt 0—
Ay Ol
40 1QF 258
As 0—1 ROW
A0 DECODER
Ay O

A O

128 x 256
ARRAY

A 00—

2RIV VIR

10032
22 0—

Ay O——
Ag O

i}

COLUMN
DECODER

O O

02 O3 04 Os O O7

BD000700

PRODUCT SELECTOR GUIDE

Access

Time 40ns

55ns 65ns

Temperature c
Range

M C M

Three-State | Am27S49A

Am27S49A

Am27S49 | Am27549

IMOX is a trademark of Advanced Micro Devices, Inc.
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CONNECTION DIAGRAM

Top View
DIP Chip-Pak™
L-32-2
I A 2 7 vee 28 ¢ fyg s
A ]2 2] as . n
as )3 2] A : =l :’
AT 2 {1 A "
. A3 ~
A3 q s 2] N &
Az : L] 1% : Ay .
. 1 An
A E 7 1 [] Ay
Ao A
Ao L] w [ o
Co é ] 16 [ 0 " e
[ o
0y q 10 15[ 05 o
0, n 0.
GND gﬂ :: g 0: ARARA ~ A
§ 28 S ¢85 ¢
CD001030 €D000970
Note: Pin 1 is marked for orientation
LOGIC SYMBOL
8 7 6 5 4 3 2 12322211918
Ag A1 Az Az Ag Ag Ag A7 Ag AgA1p Ar1Ay
ég .
64K
20 o—cD PROM
8Kx8
Og 01 02 03 O3 Os O Oy
8 10 11 13 14 15 6 17
LS000280
ORDERING INFORMATION
Am27S49 A P C ||3_ ) Valid Combinations
] . Am27S49 PC, PCB
Burn-in Option ! !
B suffix denotes 160 hour Am27S49A | DG, DCB,
burn-i LC, LCB,
urn-in. DM, DMB,
Temperature LM, LMB

C - Commercial (0°C to +70°C)
M- Military (-55°C to +125°C)

Package
D - 24-pin ceramic DIP

L - 32-pin leadless chip carrier
P - 24-pin plastic DIP

L— Speed Select
See Product Selector Guide

Device Type
8192 x Bipolar PROM

Chip-Pak is a trademark of Advanced Micro Devices, Inc.
2-85
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Am27549

ABSOLUTE MAXIMUM RATINGS

Storage Temperature ..............coeeeeneene -65°C to +150°C
Ambient Temperature with.

Power Applied -55°C to +125°C

Supply Voltage ......ovvvieiiniieireierinnenennens -0.5V to +7.0V
DC Voltage Applied to Outputs

(Except During Programming).......... -0.5V to +Vgomax
DC Voltage Applied to Outputs

During Programming ..........cccveeevinenuniinrieniiniennn. 21V
Qutput Current into Outputs During

Programming (Max Duration of 1sec)................ 250mA
DC Input Voltage ......c.c.ecvvvveerinreninnenins ~0.5V to +5.5V
DC Input Current .........coevvveeiniernnen. -30mA to +5mA

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
reliability.

DC CHARACTERISTICS over operating range unless otherwise specified

OPERATING RANGES

Commercial (C) Devices

TOMPOrature .......ccvieivniernrininurrineennns 0°C to +70°C

Supply Voltage ...........ccocevviininnnns +4.75V to +5.25V
Military (M) Devices

Temperature ... .=-55°C to +125°C

Supply Voltage +4.5V to +5.5V
Operating ranges define those limits over which the functional-
ity of the device is guaranteed.

Symbol Parameter Test Conditlons Min (h;lo.t);’:) Max Units
Von %t&;g HIGH xﬁ‘c:vaérl?/ﬁ- ~2.0mA 24 _ Volts
O " .
ViH Input HIGH Level ff;f;;g’?gf ;{;"i';“'p:“t’gi‘;ﬂog'%’)‘ 20 Volts
viL Input LOW Level voltage.for all npukg. ote 2) 08 | Vol
8 g\mrkow Ve = MAX, Viy = 0.45V -0.020 | -0250 | mA
" {oput HIGH Voe = MAX, Vin = Ve 40 vA
lsc Qutput Bhort Ve = MAX, VouT = 0.0V (Note 3) -15 | -40 | -100 mA
o Power Supply All inputs = GND, comL 160 190 mA

urrent Ve = MAX MIL 160 190
vi %zgglamp Ve = MIN, [y = - 18mA -12 | Voits
I o oo o
CiN Input Capacitance ViN=2.0V @ f=1MHz (Note 4) 5.0
Cour 8:‘;;‘;‘“8"“ VouT = 2.0V @ = 1MHz (Note 4) 8.0 PF
Notes:

1. Typical limits are at Voc = 5.0V and Tp = 25°C.

2. These are absolute voltages with respect to device
ground pin and include all overshoots due to system
and/or tester noise. Do not attempt to test these values
without suitable equipment.

3. Not more than one output should be shorted at a time.

Duration of the short circuit should not be more than one
second.

4. These parameters are not 100% tested, but are periodi-
cally sampled.
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SWITCHING TEST WAVEFORM

KEY TO SWITCHING WAVEFORMS

>
3
X!
N
o
Y
©

WAVEFORM INPUTS OUTPUTS
MUST BE WILLBE
STEADY STEADY
cho-——o/o—— Ay cHanGe  WILL BE
st L FROMHKTOL  SRANGING
< Rt
< 3000
WILL BE
ouTPUT P MAY CHANGE
{ M FROML TOH  CHANGING |
az  3Z
Jl_ M DONTCARE;  CHANGING:
— — ANY CHANGE STATE
= PERMITTED UNKNOWN
TC000170
CENTER
H DOES NOT LINE IS HIGH
APPLY IMPEDANCE
“OFF" STATE
KS000010
SWITCHING CHARACTERISTICS over operating range unless otherwise specified
C devices M devices
No. Symbol Description Min | Typ { Max | Min | Typ | Max | Units
1 tAA Address Access Time S10 i % _| 6
A 30 40 30 55
2 tea Enable Access Time STD 20 35 2 40 ns
A 20 30 20 35
3 tER Enable Recovery Time STD 20 35 0 40
N A 20 30 20 35
Notes:

tested with Cy_ = 5pF. HIGH to high impedance tests are
made with Sq open to an output voltage of voi - 0.5V;
LOW to high impedance tests are made with S1 closed to
the VoL + 0.5V level.

1. taa is tested with switch S¢ closed and Cy = 30pF.

2. For three-state outputs, tgp is tested with C_ = 30pF to
the 1.5V level; Sy is open for high impedance to HIGH
tests and closed for high impedance to LOW tests. teR is

SWITCHING WAVEFORMS

3ov
ot } ' -
o

= Il \l 15v

/ N_ o
—— =

I-—'u-——
WS —vo-ow ST7A7
/114

15V
Voo + 0.5V

Vou
WF000940

Note: Output level while CS is HIGH is determined externally.

For programming information, please see ''Guide to the Programming of AMD's Generic Bipolar PROMs", page 2-1.
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Am27S65

Am27S65

(1024 x 4) 4-Wide Bipolar IMOX™ Registered PROM
with SSR™ Diagnostics Capability

DISTINCTIVE CHARACTERISTICS

® Highest density fastest performance PROM organiza-
tion

® On-chip edge-triggered registers — ideal for pipelined
microprogrammed systems

® On-chip diagnostic shift register for serial observability
and controllability of the output register

® User-programmable synchronous and asynchronous
Enables

® User-programmable for synchronous or asynchronous
Initialize

® Increased drive capability, 24mA IoL

GENERAL DESCRIPTION

The Am27S65A/65 (1024-word by 4-bit)is Schottky TTL
Programmable Read-only Memory (PROM) incorporating
true D-type master-slave data registers on chip. This device
is available with three-state outputs compatible with low-
power Schottky bus standards capable of satisfying the
requirements of a variety of microprogrammable controls.
Designed to optimize system performance and provide the
systems designer with on-chip SSR diagnostic capability,
this device also substantially reduces the cost and size of

pipelined microprogrammed systems and other designs
where accessed PROM data is temporarily stored in a
register.

The on-chip edge-triggered register simplifies system timing
since the PROM Clock (PCLK) may be derived directly from
the system clock without introducing dangerous race condi-
tions. Other register timing requirements are similar to
those of standard Schottky registers and are easily imple-
mented.

BLOCK DIAGRAM

Ay et

N 10F32 32x128

Ar ROW :) PROGRAMMABLE
Ag — | DECOOER ARRAY
S

A

s D

2 UMN 4x 1 OF 32 MULTIPLEXER
Ay —— DECOOER *

Ay — ]

4

MODE DIAGNOSTIC MUX
PROGRAMMABLE i
INTIALIZE WORD s ™
N/t 4-8(T E0GE TRIGGERED O o
o cp -~
pCLK r $00
t— ocLk
\
o |-
oL
E
PROGRAMMABLE gﬁ KB g
CONNECTION
(10F2) Q @ 0 o

_BD000B8O

IMOX and SSR are trademarks of Advanced Micro Devices, Inc.
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PRODUCT SELECTOR GUIDE

A:ﬁ:s 25ns 30ns 35ns
Temperature
Range (¥ [ M M
Part Number | 27S65A | 27565 | 27S65A | 27S65
CONNECTION DIAGRAM
Top View
Am27S65 Chip-pak™
(1024K x 4) Am27S65
(1024K x 4)
oo Y abve
As ]2 23 E)' As
As ({3 2{JAg
AC]e 21 Ay
A Cls 2000 E/Eg
A ge 1971 iNIT/iRiTg
M7 18[0Q
Ao s 170
MODE 9 [0,
DeLK 10 1500,
SOl 11 4] s0o
GND [C]12 13 PCLK
|— 300 ML —|
CD000550

Note: Pin 1 is marked for orientation

Am27S65 A P [ B

Device Type

ORDERING INFORMATION

Valid Combinations

Lo Am27565 DC, DCB
Burn-in Option ! ’
B suffix indicates 160 hour Am27S65A | LG, LCB,
burn-in. DM, DMB,
- LM, LMB
Temperature

C - Commercial (0°C to +70°C)
M- Military (~55°C to +125°C)
Package ’

D ~ 24-pin slim DIP
L - 28-pin leadless chip carrier

L~Speed Select

27865 = Standard
27S65A = High Speed

1024 x Bipolar IMOX Registered PROM-

Chip-pak is a trademark of Advanced Micro Devices, Inc.
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Am27S65

Data transfers into the shadow register occur on the LOW-to- Because of the independence of the clock inputs, data can be
HIGH transition of DCLK. MODE and SD! determines what shifted in the shadow register via DCLK and loaded into the
data source will be loaded. The pipeline register is loaded on pipeline register from the data input via PCLK as long as no

the LOW-to-HIGH transition of PCLK. MODE selects whether set up or hold times are violated.
the data source is the data input or the shadow register output. .

MODE SELECT TABLE

Inputs Outputs
. Shadow Pipeline Operation

SDI { MODE | DCLK | PCLK | INITs | SDO Register Register

X L ' - X S3 S-St NA Serial Shift; SDI SgS1 Sz S3/SDO

0
X L - t H S3 NA Q“B:.?:‘AY Normal Load Pipeline Register from PROM
QneINIT s s '

X L - t L S3 NA DATA Synchronous Initiatize Pipeline Register

L H t - X SDI Spn~Qn NA Load Shadow Register from OQUTPUTS (Qp -Q3)
X H - t X SDI NA Qn~Sy Load Pipeline Register from Shadow Register
H H 1 - X SDI Hold NA No-Op
FUNCTION TABLE DEFINITIONS
INPUTS OUTPUTS

H = HIGH SDO = Serial Data Output

L=LOW S3-Sg = Shadow Register Outputs (internal to devices)

X = Don't Care Q3 - Qg = Pipeline Register Outputs

- = Steady State LOW or HIGH or HIGH-to-LOW

transition

t = LOW-to-HIGH transition

*Applies only if the architecture word has been programmed for Synchronous Initialize operation.

NA = NOT applicable: Output is not a function of the
specified input combinations

05271A
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DETAILED DESCRIPTION

The Am27S65A/65 contains a 4-bit parallel data register in
the array-to-output path intended for normal registered data
operations. In parallel with the output data registers is another
4-bit register with shifting capability, called a shadow register.
As the name implies the shadow register is intended to be a

DIAGNOSTIC PIN DESCRIPTION

In general, the implementation of Serial Shadow Register
(SSRY) diagnostics requires the addition of four extra device
pins. These pins are

Mode Control (MODE)

Controls the source data for both sets of registers. MODE
input is LOW in the normal mode of operation. The PROM
array is the input source for the output data registers and the
shadow register is in the shift mode (SDI- Sg— S -S2-S3/
SDO). MODE input HIGH allows transfer of data for diagnostic
testing. Shadow register data may be loaded into the output
- registers or output data bus information' may be loaded into
the shadow registers.

Dlagnostics Clock (DCLK)

The diagnostics clock is used to load or shift the data into the
shadow register. Transfer occurs on the LOW-to-HIGH transi-
tion of DCLK.

Serial Data Input (SDI)

This pin performs two functions depending on the state of the
MODE input. If MODE is LOW, the SDI pin is a data transfer
pin for serial data (SDi - So. If the MODE input is HIGH, the
SDI pin is operating as a control pin where SDI asserted LOW
permits output data to be loaded into the shadow register on
the next LOW-to-HIGH transition of DCLK. SDI asserted HIGH
represents a NO-OP function on this device.

Serial Data Output (SDO)

This pin operates as a transfer pin for serial data when the
MODE input is LOW (S3 - SDO). When MODE is HIGH and
SDI operates as a control pin, the SDO pin operates as a pass
through SDI control. SDO is an active totem-pole output.

DESCRIPTION OF REGISTER CONTROL FUNCTIONS

In order 1o offer the system designer maximum flexibility these
devices contain a programmable output enable pin and/or a

copy (shadow) of the normal output data register. The shadow
register can be used in a systematic way to control and
observe the output data register in order to exercise any
desired system function during a diagnostic test mode.

programmable register initialize pin. The unprogrammed state
of these pins is asynchronous operation. Should the system
design require, either function may be changed to a synchro-
nous mode of operation by programming an architecture word.
The functions available are

Asynchronous Enable (E)
Synchronous Enable (Eg)
Asynchronous Initialize (INIT)
Synchronous inifialize (INITg)

The Asynchronous Enable (E) allows direct control of the
three-state output drivers.

The Synchronous Enable (Eg) is useful where more than one
Registered PROM is bussed together for word depth expan-
sion. In this case, the enable becomes the most significant
address bit and, as such, must be synchronized with the data.

- The initialize function is a programmable word which can be

loaded into the output data registers under single pin control.
Since each bit is individually programmable, the initializo
function can be used to load any combination of HIGHs or
LOWs into the output data register. This feature is a supersot
of commonly used preset-and clear functions.

Asynchronous Initialize (INIT) can be used to generate any
arbitrary microinstruction for system interrupt or Reset. This is
useful during power-up or timeout sequences.

Synchronous Initialize (INITg) is useful for "'trap jumps' or
interrupts where execution on the next LOW-to-HIGH Clock
transition is required. During this operation MODE input must
be held low.

The Amg?SGSA/SS contains an additional Asynchronous
Enable (E) input on Pin 21 which is not programmable (see
block diagram for correct logical implementation).
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Am27S65

PROGRAMMING

The Am27S65A/65 Registered PROM is manufactured with a
conductive Platinum-Silicide link at each bit location. The
output of this memory with the link in place is LOW. In addition
to the programmable fusible link array these devices contain

two (2) architecture fuses to program the ENABLE and
INITIALIZE input functionality. With these links intact both
functions will operate asynchronously. The two-bit architecture
word will program functionality. according to Table 1.

TABLE 1
Architecture Am27S65A/65
Data Word Input Function
(Hex) Pin 20 Pin 18
0 Asynchronous ENABLE (E) Asynchronous TNITIALIZE (INIT)
8 Synchronous ENABLE (Eg) Asynchronous INITIALIZE (INIT)
4 Asynchronous ENABLE (E) Synchronous TNITIALIZE (INiTg)
C Synchronous ENABLE (Eg) Synchronous TNITIALIZE (INITg)

An additional four-bit word is available for programming the
initialization word. The unprogrammed state of this word will
initialize the data registers with all outputs LOW.

Programming each bit location (e.g. opening the fusible links)
is accomplished by the following sequence: 1) Power is first
applied to Vcg; 2) SDI input is raised to ViuH (15 volts). This
biases internal conditioning and verification circuitry; 3) The
appropriate address is selected; 4) a logic HIGH is applied to
the MODE input followed by a LOW-to-HIGH transition of
PCLK. This will load the output data registers with active HIGH
data to protect the outputs during programming; 5) The output
to be programmed is then raised to Vop (20 volts). Current
from this 20 volt supply is then gated through the addressed
fuse by raising the MODE input from a logic HIGH to ViyH (15
volts); 6) After 50us, the 20 volt supply is removed; 7) The
MODE input is taken from Viyy to a logic LOW. Each data
verification must be preceded by a positive going (LOW-to-
HIGH) transition of PCLK. This will load the array data into the
output data registers. The outputs are then sensed to deter-
mine if the link has opened. Most links will open within 50us.

Occasionally a link will be stronger and require additional
programming cycles. The recommended duration of additional
programming periods is 5ms. If a link has not opened after a
total elapsed programming time of 400ms, further program-
ming of the device should not be attempted. Successive links
are programmed in the same manner until all desired bit
locations have been programmed to a HIGH level.

When Pin 19 is raised to a logic HIGH level, the programming
circuitry for the array is selected and the programming circuitry
for the architecture and initialize words is deselected. When
Pin 19 is asserted LOW the array programming circuitry is
deselected and the programming circuitry for the architecture
and initialize words is selected. The architecture and initialize
words are then addressed via the Ag input. Ag input LOW
addresses the architecture word while Ag input HIGH ad-
dresses the initialize word.

An easy implementation would be to invert the next higher
address from a PROM programmer and apply this signal to Pin
19. The array, architecture and initialize words would then be
programmed according to Table 2.

TABLE 2
Array Programming Architecture Inltialize
Address Field Word Address Word Address
Device Pin 19 (Hex) (Hex) (Hex)
Am27S65A/65 Ao 000 thru 3FF 400 401

Special verification circuitry within the device will permit the
architecture word to be presented at the outputs for program-
ming verification.

The unused DCLK pin should be terminated either HIGH or
LOW during programming in order to avoid the possibility of
oscillation.

When programming the Am27S65, Pins 20 and 21 should be
held LOW throughout the programming and verification cycle.

High-yield fusing of the Platinum-Silicide fuses requires that a
substantial current be delivered to the decoded and selected
fuse. The fusing current path has been designed to provide a
large fusing current safety margin. This, however, generates
large current transients at the time MODE input goes to V|HH
and a proportional current decrease at the time the fuse
opens. The magnitude of this current change can be between
50 and 150mA with rise or fall times of 2 to 10ns. Some care
must be taken to avoid excessive line inductance in the output
line to maximize; fusing yields.

The PROMs may become hot during programming due to the
large currents being passed. Programming cycles should not
be continugusly applied to one device for more than 5
seconds to avoid heat damage. If this programming time is
exceeded, all power to the chip including Vcc should be
removed for a period of 5 seconds after which programming
may be resumed.

When all programming has been completed the data content
of the memory should be verified by clocking and reading all
words. Occasionally this verification will show that an unde-
sired link has been fused. Should this occur, immediately
check the programming equipment to make sure all device
pins are firmly contacting the programming socket, that the
input signal levels exhibit sufficient noise margins, and that the
programming voltages are within the specified limits. All these
conditions must be maintained during programming. AMD
PROMSs are thoroughly tested to minimize unwanted fusing.
Typical programming yields exceed 98%. Fusing extra bits is
generally related to programming equipment problems.
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PROGRAMMING '%
~
Symbol Parameter Test Conditions Min Typ Max Units g
(3]
Vi Control Pin Extra High SDI @ 10 -40mA 14.5 15 155 Volts
Level MODE @ 10 - 40mA 14.5 15 15.5
Vop Program Voitage @ 15-200mA 19.5 20 20.5 Volts
ViHP ' Input High™ Level During Programming and Verify 2.4 5 5.5 Volts
ViLp Input Low Level During Programming and Verify 0.0 0.3 0.5 Volts
Veep Vce During Programming @ Icc = 50 — 200mA 5 52 5.5 Volts
dVop/dt Rate of Output Voltage Change X 20 250 V/usec
dVFg/dt Rate of Fusing Enable Voitage Change (MODE Rising Edge) 50 1000 V/usec
. Fusing Time First Attempt 40 50 100 usec
P Subsequent Attempts ’ 4 5 10 msec
t1-ts Delays Between Various Level Changes 100 200 1000 ns
ty Period During which Output is Sensed for Vgjown Level 500 ns
Vonp Pull-Up Voltage On Outputs Not Being Programmed Veep-0.3 Veep Vcep +0.3 Volts
R Pull-Up Resistor On Outputs Not Being Programmed 0.2 2 5.1 394
PROGRAMMING WAVEFORMS
- —_— \-——} { Vine
ADDRESS '
INPUTS SELECTED ADDRESS STABLE L v
L e we
Vi
%Wrs)v
\7
— Ve
MODE .
2 —_ \'—; Viee
T Te .I T e Ty
= ] —— Vor
PROGRAMMED 2
OUTPUT a. j
— / aVor) e -4 / ~ Von
—r R e A Vo,
- 7 Ts Ts :
—\ ) — Vinp
PCLK \ A - _— _/-_\_ v
cLocK ~ \ wp
PRO
CYCLE
WF000870
SIMPLIFIED PROGRAMMING DIAGRAM PROGRAMMING EQUIPMENT
INFORMATION
Veer Vonp
! Source and Data 1/0
_‘:g/o_ R Location 10525 Willows Rd. N.E.
m AN Redmond, WA 98052
a . Programmer Systems 17, 19, -
Pin 19 o & Mode(s) 29, and 100
An st —->°‘_" VWA AMD
PCLK [ Personality UNIPAK Rev. 005*
Vep x4 O] R Module UNIPAK 2 Rev. V05*
REGISTERED VWA
PROM - Socket 351A-073
= MODE % o a Adapter
J-E@.j ’_O\O-—r—'\N\—- Rev shown is minimum approved revision.
- v ]
AT n
| Vor
PF000110
05271A
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Am27S65

APPLYING SERIAL SHADOW REGISTER (SSR)
DIAGNOSTICS IN BIPOLAR MICROCOMPUTERS

DIAGNOSTICS

A diagnostics capability provides the necessary functionality
as well as a systematic method for detecting and pin-pointing
hardware related failures in a system. This capability must be
able to both observe intermediate test points and contro/
intermediate signals — address, data, control, and status — to
exercise all portions of the system under test. These two
capabilities, observability and controllability, provide the ability
to establish a desired set of input conditions and state register
values, sample the necessary outputs and determine whether
the system is functioning correctly.

TESTING COMBINATIONAL AND SEQUENTIAL
NETWORKS

The problem of testing a combinational logic network is well
understood. Sets of input signals (test vectors) are applied to
the network and the network outputs are compared to the set
of computed outputs (result vectors). In some cases sets of
test vectors and result vectors can be generated in a
computer-aided environment, minimizing engineering effort.
Additionally, fault coverage analysis can be automated to
provide a measure of how efficient a set of test vectors is at
pin-pointing hardware failures. For example, a popular mea-
sure of fault coverage computes the percentage of stuck-at-
ones (nodes with outputs always HIGH) and stuck-at-zeros
(nodes with outputs always LOW) a given set of test vectors
will discover.

Figure 1
[T /T 3
WAUTS -] r—————%—-— ourruts
|
LoaKc |
: STATE REGISTER %3
| weuTs T I
] A |
( ! !
| PCLK |
\ |
I SEQUENTIAL LOGIC NETWORK I

AF000180

A sequential network (Figure 1) is much more difficult to test
systematically. The outputs of a sequential network depend
not only on the present inputs but also on the internal state of
the network. Initializing the internal state register to the value
necessary to test a given set of inputs is difficult at best and
not easily automated. Additionally, observing the internal state
of a sequential network can be very difficult and time
consuming if the state information is not directly available. For
example, consider the problem of determining the value of an
internal 16-bit counter if only a carry-out signal is available.
The counter must be clocked until it reaches the carry-out
state and the starting value computed. Up to 65,535 clock
cycles may be necessary! An easier method must exist. Serial
Shadow Register diagnostics provides this method.

SERIAL SHADOW REGISTER DIAGNOSTICS

Serial Shadow Register diagnostics provides sufficient observ-
ability and controllability to turn any sequential network into a
combinational network. This is accomplished by providing the
means to both initialize (cantrol) and sample (observe) the
state elements of a sequential network. Figure 2 shows the
method by which Serial Shadow Register diagnostics accom-
plishes these two functions.

Figure 2
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AF000190

Serial Shadow Register diagnostics utilizes an extra multiplex-
er on the input of each state register and a duplicate or
shadow of each state flip/flop in an additional register. The
shadow register can be loaded serially via the serial data input
(thus the name Serial Shadow Register diagnostics) for
controllability. Once the desired state information is loaded
into the serial register it can be transferred into the internal
state register by selecting the multiplexer and clocking the
state register with PLCK. This allows any internal state to be
set to a desired state in a simple, quick, and systematic
manner.

Internal state information can be sampled by loading the serial
register from the state register outputs. This state information

" can then be shifted out via the serial data output to provide

observability. Notice that the serial data inputs and outputs
can be cascaded to make long chains of state information
available on a minimum number of connections.

In effect, Serial Shadow Register diagnostics breaks the
normal feedback path of the sequential network and estab-
lishes a logical path with which inputs can be defined and
outputs sampled. This means that those techniques which
have been developed to test combinational networks can be
applied to any sequential network in which Serial Shadow
Register diagnostics is utilized.

When normal pipeline registers are replaced by SSR diagnos-
tics pipeline registers, system debug and diagnostics are
easily implemented. State information which was inaccessible
is now both observable and controllable.
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature ............coeeeenuneen. -65°C to +150°C
Ambient Temperature with

Power Applied...........cocovviiirnnnennnne, -55°C to +125°C
Supply Voltage .........ccceiiuienniiiinniinnian, -0.5V to +7.0V
DC Voltage Applied to Outputs

(Except During Programming).......... ~0.5V to +Vgcmax
DC Voltage Applied to Outputs

During Programming ........c.ceveeeviininnireeiieeniniiennn, 21V
Output Current into Outputs During

Programming (Max Duration of 1sec)................ 250mA
DC Input Voltage.........cceevvuciiiiineeniinnnen -0.5V to +5.5V
DC Input Current .........ccvvevencenenneniennns -30mA to +5mA

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
reliability.

DC CHARACTERISTICS over operating range unless otherwise specified

OPERATING RANGES

Commercial (C) Devices

Temperature ..........cevvveeiiieinniienennnnnn, 0°C to +70°C

Supply Voltage ........ccoceveiiiiinnennns +4.75V to +5.25V
Military (M) Devices

Temperature ...........coevenveieniinnnnne, -55°C to +125°C

Supply VOREGe .....evvvniiiiiniiiineinans +4.5V to +5.5V

Operating ranges define those limits over which the functional-
ity of the device is guaranteed.

‘ Typ
Symbol Parameter Test Conditions Min | (Note 1) Max Units
VIH Input HIGH Level See Note 2 2.0 Volts
Vi Input LOW Level See Note 2 0.8 Volts
Input Clamp =M -
Vi Voltage VoG = Min, fiy =-18mA -12 | Volts
: i lon (Qg - Q3) =~2mA
Output HIGH Vee = Min OH Mo -3, 4
VoH Voitage Vin= Vi of ViL lon (SD0) = ~05mA 2. 37 Volts
COM'L loL
. (Qp - Qg) = 24mA
Output LOW Vce = Min o . |
VoL Voltage VIN=VIH or ViL ?g;-l%é Y amA .35 0.5 Volta
loL (SDO) = 4mA
I Input LOW Current Vee = Max, VN = 0.4V -40 -250 HA
Input HIGH - ViN=27V 25
W Current Voo = Max Vin = 5.5V 40 HA
) Output Short Vo = Max Qo-Q3 -20 | -40 -90 oA
SC Circuit Current VOUT = OV (Note 3) SDO 10 o5
Qutput Leakage
1 Current Ve = Max Vout = Vec 50 HA
CEX (Three-State) VE/Eg = 2.4V (Note 4)
(Qo-Qg3) Vour = 0.4V -0.15 mA
Power Supply - -
lcc Current Ve = Max, All Inputs = 2.4V 135 185 mA
Input - -
CiN Capacitance VIN=20V @ t=1MHz (Note 5) 5 pF
Qutput - -
Cout Capacitance Vout =2.0V @ f=1MHz (Note 5) o2 pF

Notes:

1. Typical values are at Vg = 5.0V and Tp = 25°C.

2. These are absolute voltages with respect to device
ground pin and include all overshoots due to system
and/or tester noise. Do not attempt to test these values
without suitable equipment (see Notes on Testing).

3. Only one output should be shorted at a time. Duration of
the short circuit should not be more than one second.

4. For devices using the synchronous enable, the device
must be clocked after applying these voltages to perform
this measurement.

5. These parameters are not 100% tested, but are periodi-
cally sampled.

2-95

05271A

>
3
N
~
2]
[+
(3}




Am27S65

SWITCHING TEST CIRCUIT

OUTPUT

o
e AAA
A

TC000180

KEY TO SWITCHING WAVEFORMS

WAVEFORM INPUTS OUTPUTS
MUST B€ WILL BE
STEADY STEADY

WILL BE
o Tt
FROMHTOL
MAY CHANGE  ByianG
FROMLTOH  gromL TOH
DONTCARE:  CHANGING:
ANY CHANGE  STATE
PERMITTED  UNKNOWN
CENTER
DOESNOT  LINE IS HIGH
APPLY IMPEDANCE
“OFF" STATE
KS000010

SWITCHING CHARACTERISTICS over operating range unless otherwise specified

"A" Versions Standard Versions
COM'L MIL COM'L MIL
No. | Symbol Description Min | Max | Min | Max | Min | Max | Min | Max | Units
1 ts(A) Address to PCLK (HIGH) Setup Time 25 30 30 35 ns
2 | t4A) Address to PCLK (HIGH) Hold Time 0 0 9 0 ns
3 | tpHL(PCLK) Delay from PCLK (HIGH) to Output 4 12 4 17| a 15 4 20 ns
4 tpLH(PCLK) (HIGH or LOW)
5 | wu(PCLK) Clock Pulse Width for Output Data Registers 15 20 20 20 ns
) twR(PCLK) (LOW or HIGH)
7 ) Asynchronous Enable - Delay from E (LOW)
PZLI to Active Output (HIGH or LOW) 17 22 20 25 ns
8 tpzH(E) (Sese Note 4)
9 tpL2(E) Asynchronous Disable - Delay from E (HIGH)
Pz to tnactive Output (OFF or HIGH Impedance) 17 22 20 25 ns
10 tpHz(E) (See Notes 3 and 4)
1 | ts(Es) Es to PCLK (HIGH) SetUp Time (See Note 5) 12 12 15 15 ns
12 | ty(Eg) Es to PCLK (HIGH) Hold Time (See Note 5) 0 0 0 0 ns
Synchronous Enable - Delay from PCLK
18 [tp21(POLK) [ (41GH) to Active Output (HIGH or LOW) 17 22 20 25 | ns
14 tpzH(PCLK) (See Note 5)
Synchronous Disable - Delay from PCLK (HIGH)
15 | tPLz(POLK) |15 (nactive Output (OFF or HIGH Impedance) 17 2| . | 20 25 | ns
16 tprz(PCLK) (Ses Notes 3 and 5) !
Delay from Asynchronous INIT (LOW) to .
17_| teru(NIT) Outputs (LOW or HIGH) 25 30 30 35 | ‘s
18 | tpy(INTT) (See Note 6)
., Asynchronous INIT Recovery (INIT 5)
0 | tR(NIT) to PCLK (HIGH) (See Note 6) 20 25 25 30 ns
k Asynchronous TNIT Pulse Width (LOW)
20 | tw (INIT) (See Noto 6) 20 20 25 25 ns
Synchronous INIT (LOW) to PCLK (HIGH) v
21 | tg(NM) Set-Up Time (See Note 7) 15 20 20 25 ns
T Synchronous INIT (LOW) to PCLK (HIGH)
22 | H(NIT) Hold Time (See Note 7) 5 5 5 5 ns
See also AC test loads and notes 2, 3, 8, 9, 10.
' 05271A

2-96



>
SWITCHING WAVEFORMS %
for Typical Registered PROM applications 3
(See Notes on Testing) g
v
- ) D V1
ARCHITECTURE - . 1 . v
PROGRAMMED FOR .
SYNCHRONOUS m 15v
S /- s :
Wi Wi W —w& ’ N
-
PCLX mem Ar(PCLK) <:&T _— me_xﬁ\\\\ :v
o] by e ey )
- TiYvon-¢ Vs T\ \vou-s ho
%0 m [T Tvoo+s 1 ( [ Vo +s 1\ :r::
tonziE) | to2lE)
UNPROGRAMMED o B toz (B) w
ASTNCHAONOUS 1sv
ENABLE () \—-—- ov
wmﬁ .
v
LA U () ta _| )
e R o o
t(Tg) T 4(WTg)
v
e A\ I/ -
| WNTALZATION | DISABLE | e Aok o oureur DraAcE ENABLE
WF000830
SWITCHING CHARACTERISTICS over operating range unless otherwise specified
COM'L MIL
No. Symbol Description Min Max Min Max Unlts
1 ts(SDI) Serial Data In to DCLK (HIGH) SetUp Time 25 30
2 t4(SDI) Serial Data In to DCLK (HIGH) Hold Time 0 0
3 t5(MODE) MODE to PCLK (HIGH) or DLCK(HIGH) SetUp Time 25 30
4 14(MODE) MODE to PCLK (HIGH) or DCLK (HIGH) Hold Time 0 0
5 15(Q) Output to DCLK (HIGH) Setup Time 25 30
6 tH(Q) .Output to DCLK (HIGH) Hold Time - 10 15 ns
7 tPHL(DCLK) | Delay from DCLK (HIGH) to Serial Data Output 30 40
8 tpLR(DCLK) (HIGH or LOW)
9 ten (SDI Delay from Serial Data Input (LOW or HIGH)
PHLISDD to Serial Data Output 25 30
10 tPLH(SDI) (LOW or HIGH)-MODE Input HIGH
" twi(BCLK) Clock Pulse Width for Di stic Register(LOW HIGH! 25 25
12 Wh(DCLK) [o! ul i iagnosti gister or )
Notes:
1. Typical valuss are taken at Voc = 5.0V and Tp = 25°C. 6. Applies only if the architecture is configured for Asyn-
2. Tests are performed with input 10% to 90% rise and fall chronous Initialize.
times of 5ns or less. 7. Applies only if the architecture word has been pro-
3. tpHz and tp z are measured to the VoH-0.5V and grammed for a Synchronous Initialize input.
VoL + 0.5V output levels respectively. All other switching 8. Component values for AC TEST LOAD are: Ry =300,
parameters are tested from and to the 1.5V threshold Rz = 600, and C|_ = 50pF for Qp- Qg outputs,
levels. R1 = 1100, Rp = 2400, and C|_= 15pF for SDO output.
4. Applies only if the architecture is configured for Asyn- 9. All device test loads should be located within 2" of device
chronous Enable. outputs.
5. Applies only if the architecture word has been pro- 10. Sy is open for tpyz and tpzH tests. Sy is closed for all
grammed for a Synchronous Enable input. other AC tests.
05271A
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Am27S65

SWITCHING WAVEFORMS
for Diagnostics applications
(See Notes on Testing)
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NOTES ON TESTING

Incoming test procedures on these devices should be carefully
planned, taking into account the high performance and output
drive capabilities of the parts. The following notes may be
useful.

1. Ensure that adequate decoupling capacitance is employed
across the device Voo and ground terminals. Multiple
capacitors are recommended, including a 0.1uFarad or
larger capacitor and a 0.01uFarad or smaller capacitor
placed as close to the device terminals as possible.
Inadequate decoupling may result in large variations of

power supply voltage, creating erroneous function or tran-
sient performance failures.

. Do not leave any inputs disconnected (floating) during any

tests.

.Do not attempt to perform threshold tests under AC

conditions. Large amplitude, fast ground current transients
normally occur as the device outputs discharge the load
capacitances. These transients flowing through the parasitic
inductance between the device ground pin and the test
system ground can create significant reductions in observ-
able input noise immunity.

For programming information, please see '"Guide to the Programming of AMD's Generic Bipolar PROMs", page 2-1.
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Am27S75

(2048 x 4) 4-Wide Bipolar IMOX™
Registered PROM with SSR™ Diagnostics Capability

DISTINCTIVE CHARACTERISTICS

® Highest density fastest performance PROM organiza-
tion

® On-chip edge-triggered registers — ideal for pipelined
microprogrammed systems

® On-chip diagnostic shift register for serial observability
and controllability of the output register

® User-programmable synchronous and asynchronous
Enables

® User-programmable for synchronous or asynchronous
Initialize

® Increased drive capability, 24mA oL

GENERAL DESCRIPTION

The Am27S75A/75 (2048-word by 4-bit) is Schottky TTL
Programmable Read-only Memory (PROM) incorporating
true D-type master-slave data registers on chip. This device
is available with three-state outputs compatible with low-
power Schottky bus standards capable of satisfying the
requirements of a variety of microprogrammable controls.
Designed to optimize system performance and provide the
systems designer with on-chip SSR diagnostic capability,
this device also substantially reduce the cost and size of

pipelined microprogrammed systems and other designs
where accessed PROM data is temporarily stored in a
register.

The on-chip edge-triggered register simplifies system timing
since the PROM Clock (PCLK) may be derived directly from
the system clock without introducing dangerous race condi-
tions. Other register timing requirements are similar to
those of standard Schottky registers and are easily imple-
mented.

BLOCK DIAGRAM

Ag 10F 64 sax128
a ROW ) AAMMAD!
7 ————"] DECODER ARRAY
Ag — ]
Ay —ud
Ay ——i .
A3 ——1 1orm2
A2 i COLUMN :\)1 4x1 OF 32 MULTIPLEXER
Ay DECODER
Ao -
[' ( ) T
r" )
MODE ¥ Mux
€
p—_ INITIALIZE WORD s oo
/i 4-BIT EDGE TRIGGERED
S ) _A-an'socs TRIGGERED SHIFT REGISTER
PCLK £ P cP -
$00
DCLK
7}
/1
iy )
s
-/
PROGRAMMABLE

'CONNECTION
(YOF2)

BD000390

IMOX and SSR are trademarks of Advanced Micro Devices, Inc.

05272A
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Am27S75

PRODUCT SELECTOR GUIDE

Access 25ns 30ns 35ns
Temperature
Range c c M M
Part Number 27S75A 27875 27875A 27875
CONNECTION DIAGRAM
Top View
Am27S75 Chip-Pak™
(2048 x 4) Am27S75
(2048 x 4)
Ay 24 Vee
AsC]2 zn g Ay
As (3 2 Ay
A4 2110 Ay
A C]s 20 &
A6 197 INTT/iNITg
A7 18{1Q
Ao8 1770,
MODE (]9 1[0,
DCLK (10 150
soiCn 14[1 sDO
GND [}12 13 PCLK
}o—300 MiL—]| v
CD000550

Note: Pin 1 is marked for orientation

Am27S75

Device Type

ORDERING INFORMATION

A D Cc B

Valid Combinations

|—Burn-in Option -
C = No Burn-in
B = 160hr Burn-in

Am27S75
Am27S75A

DC,DCB,
LC,LCB,
DM,DMB,
LM,LMB

Temperature
C - Commercial (0°C to
+70°C)
M- Military (-55°C to
+125°C) ‘

— Package
D - CERDIP
L — Chip-pak*
-— Speed Select

No Code = Standard
A = High Speed

2048 x Bipolar IMOX Registered PROM

*Chip-pak are rated at maximum case temparature only. This package will be available soon. Consult factory.

This device is also available in die form to commercial and military specifications. -
Pad layout and bonding diagram available upon request.

Chip-pak is a trademark of Advanced Micro Devices, Inc.
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MODE SELECT TABLE

Data transfers into the shadow register occur on the LOW-to- Because of the independence of the clock inputs, data can be
HIGH transition of DCLK. MODE and SD! determines what shifted in the shadow register via DCLK and loaded into the
data source will be loaded. The pipeline register is loaded on pipeline register from the data input via PCLK as long as no

the LOW-to-HIGH transition of PCLK. MODE selects whether set up or hold times are violated.
the data source is the data input or the shadow register output.

Inputs :  Outputs
. Shadow Pipeline Operation

SDI | MODE| DCLK | PCLK | INITs | SDO Register Register

X L t - X S3 S-St NA Serial Shift; SDI So S1 - Sz-S53/SDO

0 —
X L - t H S3 NA Q"'b :&RAY Normal Load Pipeline Register from PROM
X L - t L S; NA QnINIT Synchronous lnitialize Pipeline Register
3 DATA Y P gl

L H t = X SDI Spn—Qn NA Load Shadow Register from OUTPUTS (Qp - Q3)
X H - 1 X SDI NA Qnp+Sp Load Pipeline Register from Shadow Register
H H 1 - X SDI Hold NA No-Op
MODE SELECT TABLE DEFINITIONS
INPUTS ) OUTPUTS

H=HIGH SDO = Serial Data Output

L=LOW S3-Sp = Shadow Register Outputs (internal to devices)

X=Don't Care - Q3 - Qq = Pipeline Register Outputs

- = Steady State LOW or HIGH or HIGH-to-LOW NA = NOT applicable: Output is not a function of the

transition specified input combinations

t = LOW-to-HIGH transition
*Applies only if the architecture word has been programmed for Synchronous Initialize operation.
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Am27S75

DETAILED DESCRIPTION

The Am27S75A/75 contains a 4-bit parallel data register in
the array-to-output path intended for normal registered data
operations. In parallel with the output data registers is another
4-bit register with shifting capability, called a shadow register.
As the name implies the shadow register is intended to be a
copy (shadow) of the normal output data register. The shadow
register can be used in a systematic way to control and
observe the output data register in order to exercise any
desired system function during a diagnostic test mode.

DIAGNOSTIC PIN DESCRIPTION

In general, the ‘implementation of Serial Shadow Register
(SSR) diagnostics requires the addition of four extra device
pins. These pins are

Mode Control (MODE)

Controls the source data for both sets of registers. MODE

input is LOW in the normal mode of operation. The PROM"

array is the input source for the output data registers and the
shadow register is in the shift mode (SDI- Sg—-S1-S2-S3/
SDO). MODE input HIGH allows transfer of data for diagnostic
testing. Shadow register data may be loaded into the output
registers or output data bus information may be loaded into
the shadow registers.

Diagnostics Clock (DCLK)

The diagnostics clock is used to load or shift the data into the
shadow register. Transfer occurs on the LOW-to-HIGH transi-
tion of DCLK.

Serial Data Input (SDI)

This pin performs two functions depending on the state of the
MODE input. If MODE is LOW, the SDi pin is a data transfer
pin for serial data (SDI - Sp. If the MODE input is HIGH, the
SDI pin is operating as a control pin where SDI asserted LOW
permits output data to be loaded into the shadow register on
the next LOW-to-HIGH transition of DCLK. SDI asserted HIGH
represents a NO-OP function on this device.

Serial Data Output (SDO)

This pin operates as a transfer pin for serial data when the
MODE input is LOW (S3 - SDO). When MODE is HIGH and
SDI operates as a control pin, the SDO pin operates as a pass
through of SDI control. SDO is an active totem-pole output.

DESCRIPTION OF REGISTER CONTROL FUNCTIONS

In order to offer the system designer maximum flexibility these
devices contain a programmable output enable pin and/or a
programmable register initialize pin. The unprogrammed state
of these pins is asynchronous operation. Should the system
design require, either function may be changed to a synchro-
nous mode of operation by programming an architecture word.
The functions available are

Asynchronous Enable (E)
Synchronous Enable (Eg)
Asynchronous Tnitialize (INIT)
Initialize (INITg)

The Asynchronous Enable (E) allows direct control of the
three-state output drivers.

Synchronous

The Synchronous Enable (Eg) is useful where more than one
Registered PROM is bussed together for word depth expan-
sion. In this case, the enable becomes the most significant
address bit and, as such, must be synchronized with the data. -

The initialize function is a programmable word which can be
loaded into the output data registers under single pin control.
Since each bit is individually programmable, the initialize
function can be used to load any combination of HIGHs or
LOWs into the output data register. This feature is a superset
of commonly used preset and clear functions.

Asynchronous Initialize (INIT) can be used to generate any
arbitrary microinstruction for system interrupt or Reset. This is
useful during power-up or timeout sequences.

Synchronous Initialize (INITg) is useful for "trap jumps" or
interrupts where execution on the next LOW-to-HIGH Clock
transition is required. During this operation MODE input must
be held low.

The Am27S65A/65 contains an additional Asynchronous
Enable (E) input on Pin 21 which is not programmable (see
block diagram for correct logical implementation).

The Am27S85A/85 contains a single programmable multi-
functional input on Pin 19. The unprogrammed state of this pin
operates as an Asynchronous Enable (E) input. The architec-
ture word permits programming the functionality to Synchro-
nous Enable (Eg), Asynchronous Tnitialize (INIT), or Synchro-
nous Initialize (INITg).
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PROGRAMMING

The Am27S75A/75 Registered PROM is manufactured with a - .

conductive Platinum-Silicide link at each bit location. The
output of these memories with the link in place is LOW. In
addition to the programmable fusible link array these devices

contain two (2) architecture fuses to program the ENABLE and
INITIALIZE input functionality. With these links intact both
functions will operate asynchronously. The two-bit architecture
word will program functionality according to Table 1.

TABLE 1
Architecture Am27575A/75 Input Function
Data Word
. (Hex) Pin 20 Pin 19

0 Asynchronous ENABLE (E) Asynchronous TNITIALIZE (INTT)
8 Synchronous ENABLE (Eg) Asynchronous INITIALIZE (INTT)
4 Asynchronous ENABLE (E) Synchronous INTTIALIZE (INITg)
C Synchronous ENABLE (Eg) Synchronous INITIALIZE (INITg)

An additional four-bit word is available for programming the
initialization word. The unprogrammed state of this word will
initiatize the data registers with all outputs LOW.

Programming each bit location (e.g. opening the fusible links)
is accomplished by the following sequence: 1) Power is first
applied to V¢c: 2) SDI input is raised to ViHH (15 volts). This
biases internal conditioning and verification circuitry; 3) The
appropriate address is selected; 4) a logic HIGH is applied to
the MODE input followed by a LOW-to-HIGH transition of
PCLK. This will load the output data registers with active HIGH
data to protect the outputs during programming; 5) The output
to be programmed is then raised to Vop (20 volts). Current
from this 20 volt supply is then gated through the addressed
fuse by raising the MODE input from a logic HIGH to V|nH (15
volts); 6) After 50us, the 20 volt supply is removed; 7) The
MODE input is taken from V4N to a logic LOW. Each data
verification must be preceded by a positive going (LOW-to-
HIGH) transition of PCLK. This will load the array data into the
output data registers. The outputs are then sensed to deter-
mine if the link has opened. Most links will open within 50us.

Occasionally a’link will be stronger and require additional
programming cycles. The recommended duration of additional
programming periods is 5ms. If a link has not opened after a
total elapsed programming time of 400ms, further program-
ming of the device should not be attempted. Successive links
are programmed in the same manner until all desired bit
locations have been programmed to a HIGH level.

When Pin 19 is raised to a logic HIGH level, the programming
circuitry for the array is selected and the programming circuitry
for the architecture and initialize words is deselected. When
Pin 19 is asserted LOW the array programming circuitry is
deselected and the programming circuitry for the architocture
and initialize words is selected. The architecture and initializo
words are then addressed via the Ag input. Ag input LOW
addresses the architecture word while Ag input HIGH ad-
dresses the initialize word.

An easy implementation would be to invert the next higher
address from a PROM programmer and apply this signal to Pin
19. The array, architecture and initialize words would then be
programmed according to Table 2.

TABLE 2
Array Programming Architecture Initialize
Address Field Word Address Word Address
Device Pin 19 (Hex) {Hex) (Hex)
Am27S75A/75 A1 000 thru 7FF 800 801

Sbecial verification circuitry within the device will permit the
architecture word to be presented at the outputs for program-
ming verification.

The unused DCLK pin should be terminated either HIGH or
LOW during programming in order to avoid the possibility of
oscillation.

High-yield fusing of the Platinum-Silicide fuses requires that a

substantial current be delivered to the decoded and selected
fuse. The fusing current path has been designed to provide a
large fusing current safety margin. This, however, generates
large current transients at the time MODE input goes to ViHH
and a proportional current decrease at the time the fuse
opens. The magnitude of this current change can be between
50 and 150mA with rise or fall times of 2 to 10ns. Some care
must be taken to avoid excessive line inductance in the output
line to maximize fusing yields.

The PROMs may become hot during programming due to the
large currents being passed. Programming cycles should not

be continuously applied to one device for more than 5
seconds to avoid heat damage. If this programming time is
exceeded, all power to the chip including Vcg should be
removed for a period of 5 seconds after which programming
may be resumed. :

When all programming has been completed the data content
of the memory should be verified by clocking and reading all
words. Occasionally this verification will show that an unde-
sired link has been fused. Should this occur, immediately
check the programming equipment to make sure all device
pins are firmly contacting the programming socket, that the
input signal levels exhibit sufficient noise margins and that the
programming voltages are within the specified limits. All these
conditions must be maintained during programming. AMD
PROMs are thoroughly tested to minimize unwanted fusing.
Typical programming yields exceed 98%. Fusing extra bits is
generally related to programming equipment problems.
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Am27S875

PROGRAMMING
Symbol Parameter Test Conditions Min Typ Max Units
; ; SDI @ 10-40mA 14.5 15 15.5
VIkH Egn;:ol Pin Extra High Volts
i MODE @ 10-40mA 145 15 155
Vop Program Voltage @ 15~-200mA 19.5 20 20.5 Volits
ViHp Input High Level During Programming and Verify 24 5 55 Volts
ViLe Input Low Level During Programming and Verify 0.0 0.3 0.5 Volts
Veep Vce During Programming @ Igc = 50 ~ 200mA 5 5.2 55 Volits
dVop/dt Rate of Output Voltage Change 20 250 V/usec
dVpg/dt Rate of Fusing Enable Voltage Change (MODE Rising Edge) 50 1000 V/usec
. Fusing Time First Attempt 40 50 100 usec
P Subsequent Attempts 4 5 10 msec
ti-tg Delays Between Various Level Changes 100 200 1000 ns
tv Period During which Output is Sensed for Vgjown Level 500 ns
Vonp Pull-Up Voltage On Outputs Not Being Programmed Veep-0.3 Vcep Veep +0.3 Volts
R Pull-Up Resistor On Outputs Not Being Programmed 0.2 2 5.1 k2
PROGRAMMING WAVEFORMS
ADDRESS } 7_X Ve
INPUTS SELECTED ADORESS STABLE . v
| fperd (03
Vi
d
@ (Vss)—y
| 7
r——— HP
MODE '
- “\—J ViLe
T T ..1 T Ty
- —— Vop
PROGRAMMED T2 \
ouTPUT 4 /
- aVor) I 4 - ~ Vou
m— A e e oo e y__./ Vor
—] T Ts —=i Ts v
— Vinp
PCLK 7! \ ‘____/._\_ Vs
cLocx PROGRAMMING 2
CYCLE
WF000870
SIMPLIFIED PROGRAMMING DIAGRAM PROGRAMMING EQUIPMENT
’ INFORMATION
Veer Vonp
o Source and Data /O
0 Location 10525 Willows Rd. N.E.
e 0] " Redmond, WA 98052
0 oy Programmer Systems 17, 19,
Pin 19 Mode(s) 29, and 100
Ao 1 —>o— WA AMD
PCLK 0 o4 Personality UNIPAK Rev. 005*
Ver x4 R Module UNIPAK 2 Rev. V05*
REGISTERED VWA
PROM : Socket 351A-073
= MODE % o4 g Adapter
f@— VWA *Rev shown is minimum approved revision.
= v . SON
ek n
I Vor
PF000110
05272A
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APPLYING SERIAL SHADOW REGISTER (SSR)
DIAGNOSTICS IN BIPOLAR MICROCOMPUTERS

DIAGNOSTICS

A diagnostics capability provides the necessary functionality
as well as a systematic method for detecting and pin-pointing
hardware related failures in a system. This capability must be
able to both observe intermediate test points and control
intermediate signals ~ address, data, control, and status - to

~exercise all portions of the system under test. These two
capabilities, observability and controllability, provide the ability
to establish a desired set of input conditions and state register
values, sample the necessary outputs and determine whether
the system is functioning correctly.

TESTING COMBINATIONAL AND SEQUENTIAL
NETWORKS

The problem of testing a combinational logic network is well
understood. Sets of input signals (test vectors) are applied to
the network and the network outputs are compared to the set
of computed outputs (result vectors). In some cases sets of
test vectors and result vectors can be generated in a
computer-aided environment, minimizing engineering effort.
Additionally, fault coverage analysis can be automated to
provide a measure of how efficient a set of test vectors is at
pin-pointing hardware failures. For example, a popular mea-
sure of fault coverage computes the percentage of stuck-at-
ones (nodes with outputs always HIGH) and stuck-at-zeros
(nodes with outputs always LOW) a given set of test vectors
will discover.

Figure 1
[T T 3
weyrs _—*-v ouTPUTS
|
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| s |—{ RecisTER
| wem |
1 A |
! 1 !
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1 |
' SEQUENTIAL LOGIC NETWORK I

AF000180

A sequential network (Figure 1) is much more difficult to test
systematically. The outputs of a sequential network depend
not only on the present inputs but also on the internal state of
the network. Initializing the internal state register to the value
necessary to test a given set of inputs is difficult at best and
not easily automated. Additionally, observing the internal state
of a sequential network can be very difficult and time
consuming if the state information is not directly available. For
example, consider the problem of detérmining the value of an
internal 16-bit counter if only a carry-out signal is available.
The counter must be clocked until it reaches the carry-out
state and the starting value computed. Up to 65,535 clock
cycles may be necessary! An easier method must exist. Serial
Shadow Register diagnostics provides this method.

SERIAL SHADOW REGISTER DIAGNOSTICS

Serial Shadow Register diagnostics provides sufficient observ-
ability and controllability to turn any sequential network into a
combinational network. This is accomplished by providing the
means to both initialize (control) and sample (observe) the
state elements of a sequential network. Figure 2 shows the
method by which Serial Shadow Register diagnostics accom-
plishes these two functions.

Figure 2
WNPUTS ] OUTPUTS
COMBINATORIAL STATE
LOGIC OuUTPUTS
s A ares
PCLK
S0
[
T
SHADOW
REGISTER
A
~LTL
£ -]
AF000190

Serial Shadow Register diagnostics utilizes an extra multiplex-
er on the input of each state register and a duplicato or
shadow of each state flip/flop in an additional rogistor. The
shadow register can be loaded serially via tho sorial data input
(thus the name Serial Shadow Register diagnostics) for
controllability. Once the desired state information is foaded
into the serial register it can be transferred into tho internal
state register by selecting the multiplexer and clocking the
state register with PLCK. This allows any internal state to be
set to a desired state in a simple, quick, and systematic
manner.

Internal state information can be sampled by loading the serial
register from the state register outputs. This state information
can then be shifted out via the serial data output to provide
observability. Notice that the serial data inputs and outputs
can be cascaded to make long chains of state information
available on a minimum number of connections.

In effect, Serial Shadow Register diagnostics breaks the
normal feedback path of the sequential network and estab-
lishes a logical path with which inputs can be defined and
outputs sampled. This means that those techniques which
have been developed to test combinational networks can be
applied to any sequential network in which Serial Shadow
Register diagnostics is utilized.

When normal pipeline registers are replaced by SSR diagnos-
tics pipeline registers, system debug and diagnostics are
easily implemented. State information which was inaccessible
is now both observable and controllable.
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Am27S75

ABSOLUTE MAXIMUM RATINGS

Storage Temperature .............cceevveinnns -65°C to +150°C
Ambient Temperature with

Power Applied........covvvvieniieiiiniennen. -55°C to +125°C
Supply Voltage............cocveinviiiieninn.. =05V to +7.0V
DC Voltage Applied to Outputs

(Except During Programming).......... -0.5V to +Vggmax
DC Voltage Applied to Outputs

During Programming ........cccovvvveieriininieniarcnienianans 21V
Output Current into Outputs During

Programming (Max Duration of 1seC)................ 250mA
DC input Voltage.......cocvvvreiiiienninninnnies -0.5V to +5.5V
DC Input Current .........ccccvverenieennnnnnns ~30mA to +5mA

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
reliability.

DC CHARACTERISTICS over operating range unless otherwise specified

OPERATING RANGES

Commercial (C) Devices

Temperature .........cc.eevvienennincianinnnenes 0°C to +70°C

Supply Voltage ............ceeerieinnnnnns +4.75V to +5.25V
Military (M) Devices

Temperature ..........ccevvuvveniininnnineee -55°C to +125°C

Supply Voltage ......c..ovveviviinnieinnennns +4.5V to +5.5V

Operating ranges define those limits over which the functional-
ity of the device is guaranteed.

Typ
Symbol Parameter Test Conditions Min | (Note 1) Max Units
ViH Input HIGH Level See Note 2 2.0 Volts
ViL Input LOW Level See Note 2 08 Volts
Vi {',‘;;';g‘g'amp Ve = Min, Iy = - 18mA 12 | voits

Output HIGH Vce = Min IoH (Qo-Qg) = -2mA

% 4 . |
OH Voltage ViN=Vjq or ViL 10H (SDO) = -0.5mA 2 37 Voits
COM'L lo
. | (Qo-Qg) = 24mA

Qutput LOW Vee = Min

VoL Voltage Vin = Vi or Vi MLIOL  oma 035 | 05 | voits
loL (SDO) = 4mA
e Input LOW Current Vee = Max, ViN = 0.4V -40 ~250 HA

Input HIGH - ViN=27V 25
IH Current Vee = Max Vin = 5.5V ] 20 HA
| Output Short Vee = Max Qo-03 -20 -40 -90 mA
SC Circuit Current Vour =0V (Note 3) SDo 10 85

Output Leakage
I Current Vee = Max Vour =Vee 50 HA
CEX (Three-State) VE/Eg = 2.4V (Note 4)

(Qo-Qa) Vout = 0.4V ~-0.15 mA
lec | Rower Supply Veg = Max, All fnputs = 2.4V 135 185 mA
Cn !;';‘:;’; stance Vin=2.0V @ f=1MHz (Note 5) 5 pF
CouT gg:i"a%timnce Vout =20V @ f=1MHz (Note 5) 12 pF

Notes:

1. Typical values are at Vcc = 5.0V and Tp = 25°C.

2. These are absolute voltages with respect to device
ground pin and include all overshoots due to system
and/or tester noise. Do not attempt to test these values
without suitable equipment (see Notes on Testing).

3. Only one output should be shorted at a time. Duration of
the short circuit should not be more than one second.

4. For devices using the synchronous enable, the device
must be clocked after applying these voitages to perform
this measurement.

5. These parameters are not 100% tested, but are periodi-
cally sampled.
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SWITCHING TEST CIRCUIT KEY TO SWITCHING WAVEFORMS %
@
~
WAVEFORM INPUTS. OUTPUTS ]
MUST BE WILL BE
STEADY STEADY

WILL BE
CHANGING
FROMHTOL

MAY CHANGE
FROMHTOL

WILL BE
CHANGING
FROML TOH

MAY CHANGE
FROML TOMH

DONTCARE;  CHANGING:
ANY CHANGE TATE

= PERMITTED UNKNOWN
TC000180

TESE

. CENTER
DOES NOT LINE IS HIGH
APPLY IMPEDANCE

“OFF" STATE
KS000010

SWITCHING CHARACTERISTICS ovef operating range unless otherwise specified

""A"" Versions Standard Versions
COM'L MIL COM'L MIL
No. | Symbol Description ) Min | Max | Min | Max | Min | Max | Min | Max | Units
1 | ts(A) Address to PCLK (HIGH) Setup Time 25 30 30 35 ns
2 tH(A) Address to PCLK (HIGH) Hold Time 0 [4] 0 o ns
3 | teHu(PCLK) Delay from PCLK (HIGH) to Output 4 12| a4l 17z} a5 4] 2 ns
4 | tpLH(PCLK) (HIGH or LOW)
5} twi(PCLK) Clock Pulse Width for Output Data Registers 15 20 20 20 ns
6 twH(PCLK) (LOW or HIGH)
7 tpzL(B) Asynchronous Enable - Delay from E (LO
PZL to Active Output (HIGH or LOW) . 17 22 20 25 ns
8 | tpzn(®) (See Note 4)
'9 tpL2(E) Asynchronous Disable - Delay from E (HIGH) :
PLZ to Inactive Output (OFF or HIGH Impedance) 17 22 20 25 ns
10 | tpz(E) (See Notes 3 and 4)
11 | tg(Eg) Es to PCLK (HIGH) Set-Up Time (See Note 5) 12 12 15 15 ns
12 | t4(Es) Es to PCLK (HIGH) Hold Time (See Note 5) 0 0 0 0 ns
Synchronous Enable - Delay from PCLK
13| tpz(POLK) | (H1GH) to Active Output (HIGH or LOW) 17 22 20 25 | ns

14 | tpzn(PCLK) | (See Note 5)

Synchronous Disable - Delay from PCLK (HIGH)
15} tPz(PCLK) | {5 Inactive Output (OFF or HIGH Impedance) 17 22 20 25 | ns

16 tpz(PCLK) {See Notes 3 and 5)

Delay from Asynchronous INIT (LOW) to

17_{ ter (R Outputs (LOW or HIGH) 25 30 " 30 3 | ns

18 tpLH(INIT) (See Note 6)
Asynchronous INIT Recovery (INIT 5) -

18 | ta(NIT) to PCLK (HIGH) (See Note 6) 20 3 ). 25 30 ns

20 | 1w 0N ?Ssg:c'r‘}:ggog)s INIT Pulse Width (LOW) 20 20 25 25 ns
Synchronous INIT (LOW) to PCLK (HIGH)

21 | 15N Set-Up Time (See Note 7) 15 20 20 25 ns
Synchronous INIT (LOW) to PCLK (HIGH) '

22 | tu(Nm) Hold Time (See Note 7) 5 5 5 5 ns

See also AC test loads and notes 2, 3, 8, 9, 10.

527,
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Am27S75

SWITCHING WAVEFORMS
for Typical Registered PROM applications
(See Notes on Testing)

v
A.Dcll!‘o_lt: 18V
ov
v
15v
ov
W
15V
o
Vou = § Von
e A
[ SN
oz E) w
ARCHITECTURE 15v
ENABLE (E) \___ ov
-wm—|
kL)
ARCHITECTURE. iweh t
ASYNCHAONGUS (T} mwlhj ] ;:v
wm-r‘ - T
ARCHTECTURE v
s PmRME‘OFnes }(]/ ;.vsv
' I WMALIZATION I DISABLE ‘ ENABLE | AoxroouteuT i ENABLE ‘
WF000830
DIAGNOSTIC MODE SWITCHING CHARACTERISTICS
OVER OPERATING RANGE (Unless otherwise noted)
' COM'L MIL
No. Symbol Description Min Max Min Max Units
1 ts(SDI) Serial Data In to DCLK (HIGH) Set-Up Time 25 30
2 tH(SDI) Serial Data In to DCLK (HIGH) Hold Time 0 0
3 ts(MODE) MODE to PCLK (HIGH) or DLCK(HIGH) Set-Up Time 25 30
4 tH(MODE) MODE to PCLK (HIGH) or DCLK (HIGH) Hold Time 0 0
5 ts(Q) Output to DCLK (HIGH) Setup Time 25 30
" 6. tH(Q) Qutput to DCLK (HIGH) Hold Time 10 15 ns
7 tPHL(OCLK) [ Delay from DCLK (HIGH) to Serial Data Output 30 40
8 tpLH(DCLK) (HIGH or LOW)
Delay from Serial Data Input (LOW or HIGH)
S tPHL(SOD to Serial Data Output 25 30
10 PLH(SD) (LOW or HIGH)-MODE Input HIGH
u WLOOLK) |« Puise Width for Diagnostic Register(LOW or HIGH) 25 25
12 twH(DCLK)
Notes:
1. Typical values are taken at Vg = 5.0V and Tp = 25°C. 6. Applies only if the architecture is configured for Asyn-
2. Tests are performed with input 10% to 90% rise and fall chronous Tnitialize.
times of 5ns or less. ) 7. Applies only if the architecture word has been pro-
3. tpyz and tprz are measured to the VpH-0.5V and grammed for a Synchronous Initialize input.
voL + 0.5V output levels respectively. All other switching 8. Component values for AC TEST LOAD are: Ry = 300,
parameters are-tested from and to the 1.5V threshold R = 600, and Ci = 50pF for Qp - Q3 outputs,
levels. R1 = 1100, Rg = 2400, and Cy_= 15pF for SDO output.
4. Applies only if the architecture is configured for Asyn- 9. All device test loads should be located within 2" of device
chronous Enable. . outputs.
5. Applies only if the architecture word has been pro- 10. Si is open for tpyz and tpzH tests. Sy is closed for all

grammed for a Synchronous Enable input.

other- AC tests.
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SWITCHING WAVEFORMS
for Diagnostics applications
(See Notes on Testing)
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NOTES ON TESTING

Incoming test procedures on these devices should be carefully
planned, taking into account the high performance and output
drive capabilities of the parts. The following notes may be
useful. .

1. Ensure that adequate decoupling capacitance is employed
across the device Vocc and ground terminals. Multiple
capacitors are recommended, including a 0.1uFarad or
larger capacitor and a 0.01uFarad or smaller capacitor
placed as close to the device terminals as possible.
Inadequate decoupling may result in large variations of

w

-,m(wm-@ tpASON

LOAD PREG
FAOM DREG.

WF000840

power supply voltage, creating erroneous function or tran-
sient performance failures.

. Do not leave any inputs disconnected (floating) during any

tests. .

.Do not attempt to perform threshold tests under AC

conditions. Large amplitude, fast ground current transients
normally occur as the device outputs discharge the load
capacitances. These transients flowing through the parasitic
inductance between the device ground pin and the test
system ground can create significant reductions in observ-
able input noise immunity.

For programming information, please see "'Guide to the Programming of AMD's Generic Bipolar PROMs", page 2-1.
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Am27S85

Am27S85

(1024 x 4) 4-Wide Bipolar IMOX™
Registered PROM with SSR™ Diagnostics Capability

DISTINCTIVE CHARACTERISTICS

® Highest density fastest performance PROM organiza-
tion

® On-chip edge-triggered registers — ideal for pipelined
microprogrammed systems

® On-chip diagnostic shift register for serial observability
and controllability of the output register

® User-programmable synchronous and asynchronous
Enables .

® User-programmable for synchronous or asynchronous
Initialize

® Increased drive capability, 24mA IpL

GENERAL DESCRIPTION

The Am27S85A/85 (4096-word by 4-bit) is Schottky TTL
Programmable Read-only Memory (PROM) incorporating

true D-type master-slave data registers on chip. This device -

is available with three-state outputs compatible with low-
power Schottky bus standards capable of satisfying the
requirements of a variety of microprogrammable controls.
Designed to optimize system performance and provide the
systems designer with on-chip SSR diagnostic capability,
these devices also substantially reduce the cost and size of

pipelined microprogrammed systems and other designs
where accessed PROM data is temporarily stored in a
register.

The on-chip edge-triggered register simplifies system timing
since the PROM Clock (PCLK) may be derived directly from
the system clock without introducing dangerous race condi-
tions. Other register timing requirements are similar to
those of standard Schottky registers and are easily imple-
mented. '

BLOCK DIAGRAM
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IMOX and SSR are trademarks or Advanced Micro Devices, Inc.
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PRODUCT SELECTOR GUIDE

>
3
o
N
(4]
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Access
Time 25ns 30ns 35ns
Temperature
Range C C M M
Part Number 27S85A 27585 27S85A 27585

(CONNECTION DIAGRAM

Top View
Am27585 Chip-Pak™
(4K x 4) Am27S85
(4K x 4)
s 7 abve
As (]2 230 A
As 13 22[1 Ay
A a0 A
A3 s 2003 An
Az 6 193 &/Eg/INIT/iNITg
A7 18[3Q
Ao 8 o,
MODE (9 1610,
ocLK []10 1503
so (N1 141500
GND [ 12 13 Ercu(
j—300 e —
CD000560

Note: Pin 1 is marked for orientation

ORDERING INFORMATION

Am27S85 A P C B Valid Combinations

Lo Am27575 DC,DCB,
Burn-in Option Am27S75A | LC/LCB,
= No Burn-in
B = 160hr Burn-in DM,DMB
LM,LMB
Temperature

C - Commercial (0°C to +70°C)
M- Military (-55°C to +125°C)

Package
D - CERDIP
L - Chip-pak*
— Speed Selection

No Code = Standard
A = High Speed

Device Type
1024 x Bipolar IMOX Registered PROM

*Chip-pak are rated at maximum case temperature only. This package will be available soon. Consult Factory.

This device is also available in die form to commercial and military specmcatlons
Pad layout and bonding diagram available upon request.

Chip-pak is a trademark of Advanced Micro Devices, Inc.
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Am27S85

MODE SELECT TABLE

Data transfers into the shadow register occur on the LOW-to-
HIGH transition of DCLK. MODE and SD! determines what
data source will be loaded. The pipeline register is loaded on
the LOW-to-HIGH transition of PCLK. MODE selects whether
the data source is the data input or the shadow register output.

Because of the independence of the clock inputs, data can be
shifted in the shadow register via DCLK and loaded into the
pipeline register from the data input via PCLK as long as no
set up or hold times are violated.

Inputs Outputs )
. Shadow Pipeline Operation

SDI |MODE | DCLK | PCLK | INITs | SDO Register Register

X L 1 - X S Spe- St NA Serial Shift; SDI—SoS1-S2-S3/SDO

o1SDI
X L - t H 83 NA Qn BQ?EAY Normal Load Pipeline Register from PROM
Qp INIT R, ]

X L - T L S3 NA DATA Synchronous Initialize Pipeline Register

L H t - X SD! Sn-Qn NA Load Shadow Register from OUTPUTS (Qg-Q3)
X H - t X SDI NA QnSp Load Pipeline Register from Shadow Register
H H 1 - X SDI Hold NA No-Op
MODE SELECT TABLE DEFINITIONS
INPUTS

H = HIGH SDO = Serial Data Output

L=LOwW S3-Sp = Shadow Register Outputs (internal to devices)

X = Don't Care Q3 - Qg = Pipeline Register Outputs

- = Steady State LOW or HIGH or HIGH-to-LOW

transition

t = LOW-to-HIGH transition

*Applies only if the architecture word has been programmed for Synchronous Initialize operation.

NA = NOT applicable: Output is not a function of the
specified input combinations
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DETAILED DESCRIPTION

"~ The Am27S85A/85 contains a 4-bit parallel data register in
the array-to-output path intended for normal registered data
operations. In parallel with the output data registers is another
4-bit register with shifting capability, called a shadow register.
As the name implies the shadow register is intended to be a
copy (shadow) of the normal output data register. The shadow
register can be used in a systematic way to control and
observe the output data register in order to exercise any
desired system function during a diagnostic test mode.

DIAGNOSTIC PIN DESCRIPTION

In general, the implementation of Serial Shadow Register
(SSRY) diagnostics requires the addition of four extra device
pins. These pins are

Mode Control (MODE)

Controls the source data for both sets of registers. MODE
input is LOW in the normal mode of operation. The PROM
array is the input source for the output data registers and the
shadow register is in the shift mode (SDI-,Sp— Sy - S2-S3/
SDO). MODE input HIGH allows transfer of data for diagnostic
testing. Shadow register data may be loaded into the output
registers or output data bus information may be loaded into
the shadow registers.

Diagnostics Clock (DCLK)

The diagnostics clock is used to load or shift the data into the
shadow register. Transfer occurs on the LOW-to-HIGH transi-
tion of DCLK.

Serial Data Input (SDI)

This pin performs two functions depending on the state of the
MODE input. if MODE is LOW, the SD! pin is a data transfer
pin for serial data (SDI- Sg). If the MODE input is HIGH, the
SDI pin is operating as a control pin where SDI asserted LOW
permits output data to be loaded into the shadow register on
the next LOW-to-HIGH transition of DCLK. SD! asserted HIGH
represents a NO-OP function on this device.

Serial Data Output (SDO)

This pin operates as a transfer pin for serial data when the
MODE input is LOW (S3 - SDO). When MODE is HIGH and
SDI operates as a control pin, the SDO pin operates as a pass
through of SDI control. SDO is an active totem-pole output.

DESCRIPTION OF REGISTER CONTROL FUNCTIONS

In order to offer the system designer maximum flexibility these
devices contain a programmable output enable pin and/or a
programmable register initialize pin. The unprogrammed state
of these pins is asynchronous operation. Should the system
design require, either function may be changed to a synchro-
nous mode of operation by programming an architecture word.
The functions available are

Asynchronous Enable (E)
Synchronous Enable (Eg)
Asynchronous Initialize (INIT)
Synchronous Tnitialize (INITg)

The Asynchronous Enable (E) allows direct control of the
three-state output drivers.

The Synchronous Enable (Eg) is useful where more than one
Registered PROM is bussed together for word depth expan-
sion. In this case, the enable becomes the most significant
address bit and, as such, must be synchronized with the data.

The initialize function is a programmable word which can be
loaded into the output data registers under single pin control.
Since each bit is individually programmable, the initialize
function can be used to load any combination of HIGHs or
LOWs into the output data register. This feature is a superset
of commonly used preset and clear functions.

Asynchronous Initialize (INIT) can be used to generate any
arbitrary microinstruction for system interrupt or Reset. This is
useful during power-up or timeout sequences.

Synchronous Initialize (INITg) is useful for "'trap jumps'' or
interrupts where execution on the next LOW-to-HIGH Clock
transition is required. During this operation MODE input must
be held low.

The Am27S85A/85 contains a single programmable multi-
functional input on Pin 19. The unprogrammed state of this pin
operates as an Asynchronous Enable (E) input. The architec-
ture word permits programming the functionality to Synchro-
nous Enable (Eg), Asynchronous Initialize (INIT), or Synchro-
nous Initialize (INITg).
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Am27S85

PROGRAMMING

The Am27S85A/85 Registered PROMSs is manufactured with
a conductive Platinum-Silicide link at each bit location. The
output of this memory with the link in place is LOW. In addition
to the programmable fusible link array this device contains two

(2) architecture fuses to program the ENABLE and INITIALIZE
input functionality. With these links intact both functions will
operate asynchronously. The two-bit architecture word will
program functionality according to Table 1.

TABLE 1
Architecture Am27S85A/85
Data Word Input Function
(Hex) Pin 19
1} Asynchronous ENABLE (B)
8 Synchronous ENABLE (Eg)
4 Asynchronous INTTIALIZE (INTT)
(o] Synchronous TNITIALIZE (INITg)

An additional four-bit word is available for programming the
initialization word. The unprogrammed state of this word will
initialize the data registers with all outputs LOW.

Programming each bit location (e.g. opening the fusible links)
is accomplished by the following sequence: 1) Power is first
applied to Vcg; 2) SDI input is raised to ViHy (15 volts). This
biases internal conditioning and verification circuitry; 3) The
appropriate address is selected; 4) a logic HIGH is applied to
the MODE input followed by a LOW-to-HIGH transition of
PCLK. This will load the output data registers with active HIGH
data to protect the outputs during programming; 5) The output
to be programmed is then raised to Vop (20 volts). Current
from this 20 volt supply is then gated through the addressed
fuse by raising the MODE input from a logic HIGH to V|4 (15
volts); 6) After 50us, the 20 volt supply is removed; 7) The
MODE input is taken from V|4 to a logic LOW. Each data
verification must be preceded by a positive going (LOW-to-
HIGH) transition of PCLK. This will load the array data into the
output data registers. The outputs are then sensed to deter-
mine if the link has opened. Most links will open within 50us.

Occasionally a link will be stronger and require additional
programming cycles. The recommended duration of additional
programming periods is 5ms. If a link has not opened after a
total elapsed programming time of 400ms, further program-
ming of the device should not be attempted. Successive links
are programmed in the same manner until all desired bit
locations have been programmed to a HIGH level.

When Pin 19 is raised to a logic HIGH level, the programming
circuitry for the array is selected and the programming circuitry
for the architecture and initialize words is deselected. When
Pin 19 is asserted LOW the array programming circuitry is
deselected and the programming circuitry for the architecture
and initialize words is selected. The architecture and initialize
words are then addressed via the Ag input. Ag input LOW
addresses the architecture word while Ap input HIGH ad-
dresses the initialize word. )

An easy implementation would be to invert the next higher
address from a PROM programmer and apply this signal to Pin
19. The array, architecture and initialize words would then be
programmed according to Table 2.

TABLE 2
Array Programming Architecture Initialize
Address Field - Word Address Word Address
Device Pin 19 (Hex) {Hex) {Hex)
Am27S85A/85 Az 000 thru OFFF 1000 1001

Special verification circuitry within the device will permit the
architecture word to be presented at the outputs for program-
ming verification.

The unused DCLK pin should be terminated either HIGH or
LOW during programming in order to avoid the possibility of
oscillation.

High-yield fusing of the Platinum-Silicide fuses requires that a
substantial current be delivered to the decoded and selected
fuse. The fusing current path has been designed to provide a
large fusing current safety margin. This, however, generates
large current transients at the time MODE input goes to ViHH
and a proportional current decrease at the time the fuse
opens. The magnitude of this current change can be between

50 and 150mA with rise or fall times of 2 to 10ns. Some care

must be taken to avoid excessive line inductance in the output
line to maximize fusing yields.

The PROMs may become hot during programming due to the
large currents being passed. Programming cycles should not

be continuously applied to one device for more than 5
seconds to avoid heat damage. If this programming time is
exceeded, ali power to the chip including Vcc should be
removed for a period of 5 seconds after which programming

. may be resumed.

When all programming has been completed the data content
of the memory should be verified by clocking and reading all
words. Occasionally this verification will show that an unde-
sired link has been fused. Should this occur, immediately
check the programming equipment to make sure all device
pins are firmly contacting the programming socket, that the
input signal levels exhibit sufficient noise margins, and that the
programming voltages are within the specified limits. All these
conditions must be maintained during programming. AMD
PROMs are thoroughly tested to minimize unwanted fusing.
Typical programming yields exceed 98%. Fusing extra bits is
generally related to programming equipment problems.

2-114

05273A




>
PROGRAMMING 3
~
Symbol Parameter Test Conditions Min Typ Max Units ‘g
(1]
Control Pin Extra High | SDI @ 10-40mA - 145 15 155
VIHH Lovel Voits
MODE @ 10-40mA 14.5 15 15.5
Vop " | Program Voltage @ 15~ 200mA 19.5 20 20.5 Voits
ViHP Input High Level During Programming and Verify 24 5 5.5 Volts
ViLp Input Low Level During Programming and Verify 0.0 0.3 0.5 Volts
Vcep Vec During Programming @ Icg = 50 - 200mA 5 52 5.5 Volts
dVpp/dt Rate of Output Voitage Change 20 250 V/usec
dVFg/dt Rate of Fusing Enable Voltage Change (MODE Rising Edge) 50 1000 V/usec
. Fusing Time First Attempt 40 50 100 usec
i Subsequent Attempts 4 5 10 msec
ti-ts Delays Between Various Level Changes 100 200 1000 ns
ty Period During which Output is Sensed for Vgjown Level 500 ns
Vone Pull-Up Voltage On Outputs Not Being Programmed Vcep-0.3 Vcep Veep +0.3 Volits
R Pull-Up Resistor On Outputs Not Being Programmed 0.2 2 5.1 k2
PROGRAMMING WAVEFORMS
) Yo Vine
ADDRESS ’: :X
INPUTS SELECTED ADDRESS STABLE i Vs
Vi
2 (Vﬁs)
, ] — Vinp
MODE
- 4 5—7 Ve
7, r, — Ty
— Vop
PROGRAMMED < \
OUTPUY dy o /
—— / ( op) —v o - Vo
o | W U5 VRRURIPI Sulpu, y_,./___ VoL
-t JT7 Vs i et T¢ B v
r—— — ViHP
pox | £\ 3 —/
cLocK prevs L — Viep
CYCLE
WF000870
SIMPLIFIED PROGRAMMING DIAGRAM PROGRAMMING EQUIPMENT INFORMATION
Veee Vone Source and Data /0
i Location 10525 Willows Rd. N.E.
_08/0_ Redmond, WA 98052
- A Prc S 17, 19,
Pin 19 2.1 a AMD
Ans '—D°-— VWA Personality UNIPAK Rev. 005*
POLX o o Module UNIPAK 2 Rev. V05*
Ver x4 R
REGISTERED AA }S\gckel 351A-073
PROM apter
= Vee mT % o R *Rev shown is minimum approved revision.
( : ) AA
- v S04
" e n
l Vor
PF000110
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APPLYING SERIAL SHADOW REGISTER (SSR)
DIAGNOSTICS IN BIPOLAR MICROCOMPUTERS

DIAGNOSTICS

A diagnostics capability provides the necessary functionality
as well as a systematic method for detecting and pin-pointing
hardware related failures in a system. This capability must be
able to both observe intermediate test points and control
intermediate signals - address, data, control, and status - to
exercise all portions of the system under test. These two
capabilities, observability and controllability, provide the ability
to establish a desired set of input conditions and state register
values, sample the necessary outputs, and determine whether
the system is functioning correctly.

TESTING COMBINATIONAL AND SEQUENTIAL
NETWORKS

The problem of testing a combinational logic network is well
understood. Sets of input signals (test vectors) are applied to
the network and the network outputs are compared to the set
of computed outputs (result vectors). in some cases sets of
test vectors and result vectors can be generated in a
computer-aided environment, minimizing engineering effort.
Additionally, fault coverage analysis can be automated to
provide a measure of how efficient a set of test vectors is at
pin-pointing hardware failures. For example, a popular mea-
sure of fault coverage computes the percentage of stuck-at-
ones (nodes with outputs always HIGH) and stuck-at-zeros
(nodes with outputs always LOW) a given set of test vectors
will discover. - .

Figure 1
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A sequential network (Figure 1) is much more difficult to test
systematically. The outputs of a sequential network depend
not only on the present inputs but also on the internal state of

the network. Initializing the internal state register to the value .

necessary to test a given set of inputs is difficult at best, and
not easily automated. Additionally, observing the internal state
of a sequential network can be very difficult and time
consuming if the state information is not directly available. For
example, consider the problem of determining the value of an
internal 16-bit counter if only a carry-out signal is available.
The counter must be clocked until it reaches the carry-out
state and the starting value computed. Up to 65,535 clock
cycles may be necessary! An easier method must exist. Serial
Shadow Register diagnostics provides this method.

SERIAL SHADOW REGISTER DIAGNOSTICS

Serial Shadow Register diagnostics provides sufficient observ-
ability and controllability to turn any sequential network into a
combinational network. This is accomplished by providing the
means to both initialize (control) and sample (observe) the
state elements of a sequential network. Figure 2 shows the
method by which Serial Shadow Register diagnostics accom-
plishes these two functions.

Figure 2
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Serial Shadow Register diagnostics utilizes an extra multiplex-
er on the input of each state register and a duplicate or
shadow of each state flip/flop in an additional register. The
shadow register can be loaded serially via the serial data input
(thus the name Serial Shadow Register diagnostics) for
controllability. Once the desired state information is loaded
into the serial register it can be transferred into the internal
state register by selecting the multiplexer and clocking the
state register with PLCK. This allows any internal state to be
set to a desired state in a simple, quick, and systematic
manner.

Internal state information can be sampled by loading the serial
register from the state register outputs. This state information
can then be shifted out via the serial data output to provide
observability. Notice that the serial data inputs and outputs
can be cascaded to make long chains of state information
available on a minimum number of connections.

In effect, Serial Shadow Register diagnostics breaks the
normal feedback path of the sequential network and estab-
lishes a logical path with which inputs can be defined and "
outputs sampled. This means that those techniques which
have been developed to test combinational networks can be
applied to any sequential network in which Serial Shadow
Register diagnostics is utilized.

When normal pipeline registers are replaced by SSR diagnos-
tics pipeline registers, system debug and diagnostics are
easily implemented. State information which was inaccessible
is now both observable and controllable. Figure 3 shows a
typical computer system using the Am29818's and
Am27585's.

Serial paths have been added to all the important state
registers (macro instruction, data, status, address; and micro
instruction registers). This extra path will make it easier to
diagnose system failures by breaking the feed-back paths and
turning sequential state machines into combinatorial logic
blocks. For example, the status outputs of the ALU may be
checked by loading the micro instruction register with the
necessary micro instruction. The desired ALU function is then
executed and the status outputs captured in the status
register. The status bits can then be serially shifted out and
checked for validity.

A single diagnostic loop was shown in Figure 3 for simplicity,
but several loops can be employed in more complicated
systems to reduce scan time. Additionally, the Am29818s can
be used to sample intermediate test points not associated with
normal state information. These additional test points can
further ease diagnostics, testability and debug.
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Figure 3. Typical System Configuration
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Am27S85

ABSOLUTE MAXIMUM RATINGS

Storage Temperature ...........ccccevevineens -65°C to +150°C
Ambient Temperature with

Power Applied.. .-55°C to +125°C

-Supply Volage .......coceeviceiiiiciiiieniniens -0.5V to +7.0V

DC Voltage Applied to Outputs

(Except During Programming).......... -0.5V to +Vgcmax
DC Voltage Applied to Outputs

During Programming .........oceevvieieniiiiininiininsnnannas 21V
Output Current into Outputs During '

Programming (Max Duration of 15s6cC)................ 250mA
DC [nput Voltage.........ccovevevnrniiieniennanns -0.5V to +55V
DC Input Current .......cccceeveniinnivnnianennns -30mA to +5mA

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
reliability.

DC CHARACTERISTICS over operating range unless otherwise specified

OPERATING RANGES

Commercial (C) Devices
TOMPOrature ......ccverereieruineienirenieennes 0°C to +70°C
Supply Voltage... .. +4.75V to +5.25V

Military (M) Devices )
Temperature ...........coovviiniieeniennns -55°C to +125°C
Supply Voltage ........cvvvviiniienianiinnns +4.5V to +5.5V
Operating ranges define those limits over which the functional-
ity of the device is guaranteed.

: Typ
Symbol Parameter Test Conditions Min [ (Note 1) Max Units
VIH Input HIGH Level See Note 2 2.0 Voits
ViL Input LOW Level See Note 2 0.8 Volts
Vi {;‘gf;gg'amp Veg = Min, Iy = - 18mA 1.2 | voits
Output HIGH Ve = Min IoH (Qo - Qg) = ~2mA \
VoH Voltage VIN=ViH or V)L lon (SDO) = ~0.5mA 24 3.7 Volts
COM'L low
(Qo - Qg) = 24mA .
) Vee = Min
VoL Output LOW Voltage o MIL loL 0.35 0.5 Voits
VIN=ViH or ViL {Qo-Qa) = 18mA
1oL (SDO) = 4mA
e Input LOW Current Vee = Max, Vi = 0.4V -40 -250 HA
Input HIGH ViN =27V 25 ;
I Vo = Max
H Current e Vin =55V 40 A
| Output Short Veg = Max Qo-0Q3 -20 | -40 -90 A
SC Circuit Current VOuT = 0V (Note 3) SDO _10 _85
Output Leakage
| Current Vee = Max Vout =Vee 50 HA
CEX (Three-State) VE/Eg = 2.4V (Note 4)
(Qo-Qa) Vout = 0.4V -0.15 mA
lec Power Supply Voo = Max, All Inputs = 2.4V 135 [ 185 mA
Input
N Capacitance ViN=2.0V @ f=1MHz (Note 5) 5 oF
Cout g:g;‘gmm VouT =20V @ = 1MHz (Note 5) 12 oF
Notes:

1. Typical values are at Vcc = 5.0V and Tp = 25°C.

2. These are absolute voltages with respect to device
ground pin and include all overshoots due to system
and/or tester noise. Do not attempt to test these values
without suitable equipment (see Notes on Testing).

3. Only one output should be shorted at a time. Duration of
the short circuit should not be more than one second.

4. For devices using the synchronous enable, the device
must be clocked after applying these voltages to perform
this measurement.

5. These parameters are not 100% tested, but are periodi-
cally sampled.
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SWITCHING TEST CIRCUIT KEY TO SWITCHING WAVEFORMS ,%
2
-]
WAVEFORM INPUTS QUTPUTS o
MUST BE WILL BE
STEADY STEADY

WILL BE
s | wgmce Uil
£ FROMHTOL
<Ry
p:
OUTPUT 3 MAY CHANGE  WILLBE
FROML TOH  CHANGING
FROML TOM
e
G 3R,
1 OONTCARE:  CHANGING:
hR ANYCHANGE  STATE
= = PERMITTED UNKNOWN
TC000180
CENTER
DOES NOT LINE IS HIGH
APPLY IMPEDANCE
“OFF~ STATE
KS000010

SWITCHING CHARACTERISTICS over operating range unless otherwise spscified

"A" Verslons Standard Versions
COM'L MIL CoM'L - MIL
No. | Symbol Description Min | Max | Min | Max | Min | Max | Min | Max | Units
1 ts(A) Address to PCLK (HIGH) Setup Time 25 30 30 35 ns
2 tH(A) Address to PCLK (HIGH) Hold Time 0 0 0 1] ng
3 tpHL(PCLK) Delay from PCLK (HIGH) to Output 4 12 4 17 4 15 a 20 n
3
4 tpLH(PCLK) (HIGH or LOW) .
5 ] twi(PCLK) Clock Pulse Width for Output Data Registers 15 20 | 20 20 ns
6 twH(PCLK) (LOW or HIGH)
7 tpzL(E) Asynchronous Enable - Delay from E (LOW)
- pZL to Active Output (HIGH or LOW) 17 22 20 25 ns
8 tpzH(E) (See Note 4) )
9 torz(E) Asynchronous Disable - Delay from E (HIGH)
PLZ to Inactive Output (OFF or HIGH Impedance) 17 22 20 25 ns
10 { tpz(E) (See Notes 3 and 4) .
11 | ts(Es) Es to PCLK (HIGH) Set-Up Time (See Note 5) 12 12 15 15 ns
12 t4(Es) Es to PCLK (HIGH) Hold Time (See Note 5) 0 0 0 0 ns
Synchronous Enable - Delay from PCLK
13 [%2L(PCLK) | (HIGH) to Active Output (HIGH or LOW) 17 22 20 25 | ns
14 | tpzH(PCLK) (See Note 5)
Synchronous Disable - Delay from PCLK (HIGH)
15 | trz(PCLK) to Inactive Output (OFF or HIGH Impedance) 17 22 20 25 ns
16 tpHz(PCLK) (See Notes 3 and 5)
Delay from Asynchronous INIT (LOW) to
17| teru (R Outputs (LOW or HIGH) : 25 30 30 35 .| ns
18 tp H(INTT) (See Note 6)
TR Asynchronous TNIT Recovery (INIT 5)
19 | tRONIT) to PCLK (HIGH) (See Note 6) 20 3 25 30 ns
Asynchronous INIT Pulse Width (LOW)
20 | twi (N (See Note 6) 20 20 25 25 ns
INIT) Synchronous TNIT (LOW) to PCLK (HIGH)
21 ts(l Set-Up Time (See Note 7) 15 2 2 25 ns
Synchronous TNIT (LOW) to PCLK (HIGH)
22 | 4N Hold Time (See Note 7) 5 5 5 5 ns

See also AC test loads and noises 2, 3, 8, 9, 10.
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Am27S85

SWITCHING WAVEFORMS
for Typical Registered PROM applications
(See Notes on Testing)

o - ){XXX*
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pow AL (PELX), (PCLK)
top (PCLK) tp 2(PCLK)
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_ {1 Von- s
o i e
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ENABLE (F)
==t ()
v
ARCHITECTURE o
Ao ncuRED o m%%‘) = : "
Ty T ]
v
e SA\V I 1/
I " INMALZATION | OISABLE l ENABLE I CAL%%“KE:OSOSS: '”\’I' DISABLE ENABLE
WF000830
DIAGNOSTIC MODE SWITCHING CHARACTERISTICS
OVER OPERATING RANGE(Unless otherwise noted)
COM'L MIL
No. Symbol Description Min Max Min Max Units
1 ts(SDI) Serial Data In to DCLK (HIGH) Set-Up Time 25 30
2 tH(SDY) Serial Data In to DCLK (HIGH) Hold Time 0 0
3 ts(MODE) MODE to PCLK {HIGH) or DLCK(HIGH) Set-Up Time 25 30
4 t4(MODE) MODE to PCLK (HIGH) or DCLK (HIGH) Hold Time [} 0
5 ts(Q) Qutput to DCLK (HIGH) Setup Time 25 30
6 tH(Q) Output to BCLK (HIGH) Hold Time 10 15 ns
7 tPHLIDCLK) | Delay from DCLK (HIGH) to Serial. Data Output 30 40
8 tpLH(DCLK) (HIGH or LOW)
) tpHL(SDI) Delay from Serial Data Input (LOW or HIGH)
to Serial Data Output 25 30
10 tPLH(SD) (LOW or HIGH)-MODE input HIGH
1 twr(DCLK) . . " )
G
v Wi(DCLK) Clock Pulse Width for Diagnostic Register(LOW or HIGH) 25 25
Notes:

1.

Typical values are taken at Vog = 5.0V and Tp = 25°C.

2. Tests are performed with input 10% to 90% rise and fall

times of 5ns or less.

. tpHz and tpLz are measured to the Vo -0.5V and

VoL + 0.5V output levels respectively. All other switching
parameters are tested from and to the 1.5V threshold
levels.

. Applies only if the architecture is configured for Asyn-

chronous Enable.

. Applies only if the architecture word has been pro-

grammed for a Synchronous Enable input.

6.

10.

Applies only if the architecture is configured for Asyn-
chronous Initialize.

. Applies only if the architecture word has been  pro-

grammed for a Synchronous Initialize input.

. Component values for AC TEST LOAD are: Ry = 300,

R2 = 600, and C; = 50pF for Qg - Qg outputs,
Rq =1100, R = 2400, and C_ = 15pF for SDO output.

. All device test loads should be located within 2” of device

outputs.
S is open for tpHz and tpzH tests. Sq is closed for all
other AC tests.
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SWITCHING WAVEFORMS
for Diagnostics applications
(See Notes on Testing)
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NOTES ON TESTING
Incoming test procedures on these devices should be carefully supply voltage, creating erroneous function or transient
planned, taking into account the high performance and output performance failures.
ive iliti t th . The followi tes may b . . N
lc]l;l;ucapabl ities of the parts. The following notes may be 2. Do not leave any inputs disconnected (floating) during any
: tests.
1.Ensure that adequate decoupling capacitance is employed 3.Do not attempt to perform threshold tests under AC
across the device Voo and ground terminals. Multiple conditions. Large amplitude, fast ground current transients
capacitors are recommended, including a 0.1uFarad or normally occur as the device outputs discharge the load
farger capacitor and a 0.01uFarad or smaller capacitor capacitances. These transients flowing through the parasitic
placed as close to the device terminals as possible. Inade- inductance between the device ground pin and the test
quate decoupling may result in large variations of power system ground can create significant reductions in observ-

able input noise immunity.

For programming information, please see '"Guide to the Programming of AMD's Generic Bipolar PROMs'', page 2-1.
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Am275181/281 Family

Am27S181/281 Family

1024 x 8 Bit Generic Series Bipolar IMOX™ PROM

DISTINCTIVE CHARACTERISTICS

® Fast access time allows high system speed

& 50% power savings on deselected parts — enhances

reliability through total system heat reduction

® Platinum-Silicide fuses guarantee high reliability, fast
programming and exceptionally high programming

yields (typ > 98%)

® Rapid recovery from power-down state provides mini-

mum delay

These 8K PROMs are high speed electrically programma-
ble Schottky read only memories. Organized in the industry
standard 1024 x 8 configuration, they are available in both
the standard 600-mil package and the space-saving THIN-
DIP, 300-mil package versions. After programming, stored

GENERAL DESCRIPTION

information is read on outputs Og -~ O7 by applying unique
binary addresses to Ag - Ag and holding €31 and CS; LOW
and CS3 and CS4 HIGH. All other input combinations on
C3;, CS;, CS3 and GS4 place Og ~ Oy into the OFF or high
impedance state and reduce Icc by more than 50%.

BLOCK DIAGRAM

A7 O——] 10F64
ROW
As O—1 DECODER
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128X 64
ARRAY
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Az O——] Vot36
2 COLUMN
Ay 0~— pECODER
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qUuul

F 16 MULTIPLEXEF

G O 02

TITITT

& 0y Os Os O .
BD000320

PRODUCT SELECTOR GUIDE

Access
Time 35ns 50ns 60ns 65ns 75ns 80ns
Temperature
Range C C M C C M M M
Open 27S180A 27S180A | 275180 275180
Coliector 27S280A 27S280A | 275280 275181
Three-State 27S181A {27PS181A| 27S181A | 275181 | 27PS181 |27PS181A| 27PS181 | 27S280
27S281A |27PS281A| 27S281A | 275281 | 27PS281 [27PS281A | 27PS281 | 27S281
IMOX is a hiademark of Advanced Micro Devices, Inc. 03182B
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CONNECTION DIAGRAM
Top View
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®, 2 3 4 5 6 7 8 9 10 M w0 » ~
0, » O
gudududuouuy :
A7 Ag A5 Ay A3 Ay A Ay Oy O, O, GND & 34§88 s ¢
CD000790 CD000820
Note: Pin 1 is marked for orientation
LOGIC SYMBOL
8 7 6 5 4 3 2 1 2322
NN
— Ag Ay Ag A3 Ay Ag Ag Ay Ag Ag
2 ¢
20 Ei p——i
19 csy 10248
18 o5 0p 0y 07 03 O4 O5 Og O - '
TTT T T T T Vco = Pin 24
9 10 M 13 14 15 18 17 GND = Pin 12

LS000190

ORDERING INFORMATION

Am27S12 A P C B

Valid Combinations

Loa oo Am275180 | PC, PCB,
Burn-in Option Am27S180A | DC, DCB,
B suf}lx indicates 160 hour AM275181 LC. LCB
burn-in. Am27S181A | DM, DMB,
Temperature Am27PS181 | FM, FMB,
C - Commercial (0°C to +70°C) LM, LMB
M- Military (-55°C to +125°C) Am275280 PC. PCB
Package Am27S280A | DC, DCB,
D - 24-pin ceramic DIP ﬁmgggg: A DM, DMB
F - 24-pin flatpak Am27PS281
L - 32-pin leadless chip carrier

P — 24-pin plastic DIP

Note: Series 700 divices are packaged in
standard 600 mil DIPs; 200 devices are pack-
aged in space saving 300 mil DIPs.

-— Speed Select

See Product Selector Guide

Device Type
Output Configuration —
See Product Selector Guide

27S - Standard Devices
27PS - Power Switched Devices

Chip-Pak is a trademark of Advanced Micro Devices, Inc.
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Am275181/281 Family

NOTES ON POWER SWITCHING

The Am27PS181A/181 and Am27PS281A/281 are power
switched devices. When the chip is selected, important
internal currents increase from smail idling or standby values
to their larger selected values. This transition occurs very
rapidly, meaning that access times from the powered-down
state are only slightly slower than from the powered-up state.

Deselected, Icc is reduced to less than half its full operating ,

amount. Due to this unique feature, there are special consider-
ations which should be followed in order to optimize perfor-
mance:

OBTAINING PROGRAMMED UNITS

Programmed devices may be purchased from your distributor
or Advanced Micro Devices. The program data should be
submitted in the form of a punched paper tape and must be
accompanied by a written truth table. The punched tape can
be delivered with your order or may be transmitted over a TWX

machine or a time-sharing terminal. ASCll BPNF is our

preferred paper tape format.

. When the Am27PS181A/181 and Am27PS281A/281 are
selected, a current surge is placed on the Vcc supply duse to
the power-up feature. In order to minimize the effects of this
current transient, it is recommended that a 0.1uf ceramic
capacitor be connected from pin 24 to pin 12 at each
device. (See Figure 1.) '

-

N

. Address access time (taa) can be optimized if a chip enable
setup time (tgas) of greater than 25ns is observed. Nega-
tive setup times on chip enable (tgas <0) should be
avoided. (For typical and worse case characteristics, see
Figures 2A and 2B.)

Truth tables are also acceptable, but are much less desirable
especially for larger density PROMs. Submission of a truth
table requires the generation of a punched paper tape at the
distributor or factory resulting in longer lead times, greater
possibility of error and higher cost.
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ABSOLUTE MAXIMUM RATINGS
Storage Temperature ............cceevrennnens ~65°C to +150°C
Ambient Temperature with

Power Applied.......... FUTIIRIPI I -55°C to +125°C
Supply Voltage ............coveiviiiiiiiniinennnns -0.5V to +7.0V
DC Voltage Applied to Outputs

(Except During Programming).......... ~-0.5V to +Vgomax
DC Voltage Applied to Outputs

During Programming ........ccoeivuirieicriinriinneninnennnns 21V
Output Current into Outputs During

Programming (Max Duration of 1sec)................ 250mA
DC Input Voltage........coccovvveivennninnnnnnes -0.5V to +5.5V

DC Input Current ~30mA to +5mA

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device

OPERATING RANGES

Commercial (C) Devices
TOMPErature ..........cccovvveuvivenrurneenernen 0°C to +70°C
Supply Voltage +4,75V to +5.25V

Military (M) Devices .
Temperature .........coveuveeerienieniennens -55°C to +125°C
Supply Voltage ........cocevveereerininnannes +4.5V to +5.5V
Operating ranges define those limits over which the functional-
ity of the device is guaranteed.

reliability.

DC CHARACTERISTICS over operating range unless otherwise specified

Typ
Symbol Parameter Test Conditions Min | (Note 1) | Max Units
Output HIGH Vee =MIN, loy =-2.0mA
Vor Voltage VIN=ViH or Vi 24 Volts
Output LOW Voc = MIN, lop = 16mA
VoL Voltage VIN = Vin or ViL 0.50 Voits
Guaranteed input logical HIGH voitage for all
VIH Input HIGH Level inputs (Note 4) 20 Volts
Guaranteed input logical LOW voltage for all

ViL Input LOW Level inputs (Note 4) 0.8 Volts
I Input LOW Current Voo = MAX, Vi =045V -0.010 | -0.250 mA
111 Input HIGH Current Voe =MAX, ViN=Vce 40 HA
| Output Short Ve = MAX, Voyt = 0.0V COM'L -20 | -40 -90 A
SC Circuit Current (Nota 2) MIL 15 _40 90
Icc Power Supply Current All Inputs = GND 115 185 mA
lccp Power Down Supply Current TSy =27V | All other inputs = GND 50 ' 80
Vi Input Clamp Voltage Ve =MIN, Iy =-18mA -1.2 Volts
| Output Leakage Ve = MAX Vo=Vecc 40 sA
CEX Current VCS, =24V Vo = 0.4V _40
CiN Input Capacitance VIN=20V @ f=1MHz (Note 3) 40 oF
Court Output Capacitance Voutr =20V @ {f=1MHz (Note 3) 8.0

Notes:

1. Typical limits are at Vo =5.0V and T = 25°C.
2. Not more than one output should be shorted at a time.
Duration of the short circuit should not be more than one

" second.

without suitable equipment.

3. These parameters are not 100% tested, but are periodi-

cally sampled.

4. These are absolute voltages with respect to device
ground pin and include all overshoots due to system
and/or tester noise. Do not attempt to test these values
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Am27S181/281 Family

DC OPERATING CHARACTERISTICS

Typical lycc Current Surge without 0.1uF Typical lycc Current Surge with 0.1uF
(lvce Is Current Supplied by Vcc Power Supply) (lvcc Is Current Supplied by Vcc Power Supply)
3 '} 3
f 3
2 £p
2o B2 o
120
10 ,,\ 110
ol = 1 ~— ‘: — P
} I } K Vi
R oS g \\ A
1 60 P I 60
§ 50 = g s0 >
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0 100 200 300 400 SO0 600 700 800 900 1000 0 100 200 300 400 500 600 700 800 900 1000
TIME - ng—e TIME — ng —e
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Figure 1. Igc Current
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Figure 2A. taa versus tgas’ Figure 2B. tga versus tags
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SWITCHING TEST CIRCUIT KEY TO SWITCHING WAVEFORMS

>
3
N
~
(/]
—h
WAVEFORM INPUTS OUTPUTS 2
N
SteAoy  Sreaor ot
| Py
Vee 0—4)—— m May crance  MLLOS 3
FROMHTOL -
Z Rt FROMHTOL =3
< 3000 <
' OUTPUT 3 MAY CHANGE WILL BE
| f W FROMLTOH  CHANGING |
< R2
e < s00n
I J m DON'T CARE: CHANGING:
— —3 ANY CHANGE STATE
= PERMITTED UNKNOWN
TC000170 2
CENTER
DOES NOT LINE IS HIGH
H APPLY IMPEDANCE
“OFF” STATE
KS000010
SWITCHING CHARACTERISTICS over operating range unless otherwise specified
27S 27S 27PS 27PS
Commercial Military Commercial Military
No. | Symbol | Description Min | Max | Min | Max | Min | Max | Min | Max | Units
1 tAA Address Access Time STD 60 80 65 75
A 35 50 50 65
2 tEA Enable Access Time ST0 40 50 60 90
A 25 30 65 75 ns
3 teR Enable Recovery Time ST0 40 50 35 45
' A 25 30 25 30
4 | taaps | Power Switched Address STD 80 20
Access Time (27PS devices only) A 65 75
Notes:
1. taa is tested with switch Sq closed and Ci = 30pF. tests and closed for high impedance to LOW tests. tgR is
2. For open collector outputs, tga and tgR are tested with tested with C_ = 5pF. HIGH to high impedance tests are
S4 closed to the 1.5V output level. Cy = 30pF. made to an output voltage to with Sy open to Vor-0.5V
3. For three-state outputs, tga is tested with C| = 30pF to with S1 open; LOW to high impedance tests are made to

the 1.5V level; Sy is open for high impedance to HIGH

the VoL +0.5V level with Sy closed.

SWITCHING WAVEFORMS

-~ ¥- )I\:_ o
e — ]

8.8, % v Y .
€8y CS, A_— J o
D —_i F_ = Vow — 0.5V ] Ve

o LY AN\\\Ul7 /A
V////8 o

WF000730

Note: Level on output while chip is disabled is determined externally.

For programming information, please see '"Guide to the Programming of AMD's Generic Bipolar PROMs", page 2-1.

03182B
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Am275184/185 Series

Am27S184/185 Series

2048 x 4 Bit Generic Series Bipolar IMOX™ PROM

® Ultra fast access time ""A"" version (35ns max) — Fast
access time Standard version (50ns max) — allow

DISTINCTIVE CHARACTERISTICS

tremendous system speed improvements

® Platinum-Silicide fuses guarantee high reliability, fast
programming and exceptionally high programming

yields (typ > 98%)

programming algorithm

® AC performance is factory tested utilizing programmed
test words and columns

® Voltage and temperature compensated providing ex-
tremely flat AC performance over military range

® Member of generic PROM series utilizing standard

The Am27S184/5 series is comprised of high speed electrically
programmable Schottky read only memories. Organized in
2048 x 4 configuration, they are available in both open collector
and three-state output versions. After programming, stored

GENERAL DESCRIPTION

information is read on outputs Og~0Og3 by applying unique
binary addresses to Ag — A1¢ and holding the chip select input,
TS LOW. If the chip select input goes to a logic HIGH, Op - O3
go to the OFF or high impedance state.

BLOCK DIAGRAM

COLUMN TEST RAN.
A O— §
Ae 01 Fl 128 X84 g
Ay O— 106128 ] FUSE ARRAY “
o] oecacen :> g £
A, 0
A3 0— TEST ROW 0
‘ TEST ROW 1
A9 O—
:?O_J Py ‘:::::::) wul|c#1juunmeun
|°1 DECODER
. [ | 1
o )
O 0y 02 0y
BD000300
PRODUCT SELECTOR GUIDE
Access .
Time 35ns 45ns 50ns 55ns 60ns 65ns
Temperature
Range (o] M C M C M
Open ‘
Collector 27S184A | 27S184A | 275184 275184 27LS184 | 27LS184
Three-State | 275185A | 275185A | 272185 | 2TS185 | o7 5185 | 2715185

IMOX is a trademark of Advanced Micro Devices, Inc.
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CONNECTION DIAGRAM

Top View
DIP Chip-Pak™
L-28-2
\J
Ag E 1 L 18 j Vee
a2 17 A ~ L
A 18] A N ~
~ ~
A3 [ 15[ 74 " -
A [s 4[]0 " "
a]s 1[0, . -
™ o
A7 12[]0; e o
Ao[]e 1[0 "~ o
ano[]e wf]cs
CD000370 CD000380
Note: Pin 1 is marked for orientation
LOGIC SYMBOL
5 ——1 A
6 ——i A,
77— A
4 —1 A3
3 — Ay
2 ———f Ag cs O— 10
t——1Ag
17 — A
16— Ag
15 Ag
s : A O ©O0, O 0

B Veg
" 13 127 n GND
LS000010

=Pin 18
=Pin 9

ORDERING INFORMATION

Am275184 A P C B , Valid Combinations
L— Burn-in Option Am275184 | PC, PCB
B suffix indicates 160 hour Am27S184A DC, DCB
burn-in. Am27S185 LC, LCB,
Temperature Am27S185A DM, DMB,
P o . Am27PS185 | FM, FMB,
- Commercial (0°C to +70°C) Am27LS184 LM LMB
M- Military (-55°C to +125°C) Am27LS184A !
Package Am27LS185
D ~ 18-pin ceramic DIP Am27LS185A
F ~ 18-pin flatpack
L - 28-pin leadless chip carrier
P ~ 18-pin plastic DIP
L— Speed Select
See Product Selector Guide

Device Type
Output Configuration -
See Product Selector Guide
275 - Standard Devices
27PS - Power Switched Devices
27LS - Low Power Devices

Chip-Pak is a trademark of Advanced Micro Devices, Inc.
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Am275184/185 Series

POWER SWITCHING

The Am27PS185 is a power switched device. When the chip is
selected, important internal currents increase from small idling
or standby values to their larger selected values. This transi-
tion occurs very rapidly, meaning that access times from the
powered-down state are only slightly slower than from the
powered-up state. Deselected, Icc is reduced to half its full
operating amount. Due to this unique feature, there are special
considerations which should be followed in order to optimize
performance:

1. When the Am27PS185 is selected by a low level on TS, a
current surge is placed on the Vgg supply due to the power-

OBTAINING PROGRAMMED UNITS

Programmed devices may be purchased from your distributor
or Advanced Micro Devices. The program data should be
submitted in the form of a punched paper tape and must be
accompanied by a written truth table. The punched tape can
be delivered with your order or may be transmitted over a TWX
machine or a time-sharing terminal. ASCIl BPNF is our
preferred paper tape format.

up feature. In order to minimize the effects of this current
transient, it is recommended that a 0.1uf ceramic capacitor
be connected from pin 18 to pin 9 at each device. (See
Figure 1.) :

2. Address access time (taa) can be optimized if a chip enable
set-up time (teag) of greater than 25ns is observed.
Negative set-up times on chip enable (tcag < 0) should be
avoided. (For typical and worse case characteristics see
Figures 2A and 2B.)

Truth tables are also acceptable, but are much less desirable
especially for larger density PROMs. Submission of a truth
table requires the generation of a punched paper tape at the
distributor or factory resulting in longer lead times, greater
possibility of error, and higher cost.
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>
ABSOLUTE MAXIMUM RATINGS OPERATING RANGES %
Storage Temperature...............oceennees -65°C to +150°C Commercial (C) Devices a‘,
Ambient Temperature with Temperature .........cceevvennieeniiinieennnninns 0°C to +70°C ~
Power Applied...........oceloeviiiniinnnens -55°C to +125°C Supply Voltage ..........cceevvirniinnnnnes +4.75V to +5.25V 'S
Supply Voltage ........ccvviviiiiiiiciiinininnnns -0.5V to +7.0v Military (M) Devices -
" ]
DCEVoItag%Applle: to Outputs 0.5V TOMPErature ...........ccoveveeeerernennens -55°C to +125°C | &
o é \);c?pt |.|A|'|ngl drcrtgrammmg) .......... -0.5V to +Vcemax Supply Voltage +45V to +55V 7
oltage Applied to Outputs Operating ranges define those limits over which the functional- | &
During Prografnmmg ............ L 21V ity of the device is guaranteed. ®
Output Current into Outputs During ]
Programming (Max Duration of 1 sec)..
DC Input Voltage ........c.cceeeeieniiiiiinnnnnn
DC Input Current ........ccovvviviiiiininnennns
Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
reliability.
DC CHARACTERISTICS over operating range unless otherwise specified
Typ
Symbol Parameters Test Conditions Min (Note 1) | Max Units
Output HIGH Vce = MIN, IgH =-2.0mA
Vor (Note 2) Voltage Vi Vi or Vi 24 Volts
Output LOW Vce = MIN, lgp = 16mA
VoL Voltage ViN=ViH or Vi 0.50 Volts
Guaranteed input logical HIGH
ViH input HIGH Lovel voltage for all inputs (Note 3) 20 Volts
Guaranteed input logical LOW
ViL Input LOW Level voltage for all inputs (Note 3) 0.8 b
e Zput LOW VeG = MAX, Vi = 0.45V , -0020 | -0250 | maA
I {oput HIGH Vog = MAX, ViN = Ve B 40 vA
Output Short Vee = MAX } STD, LS devices -20 ~45 -90
Isc {Noto 2) Circuit Current VOUT = 0.0V (Note 4) PS devices e 20 oo mA
loc Power Supply All inputs = GND STD, PS devices 105 150 mA
Current Voe = MAX LS devices 80 125
Vi l?&?;gﬁ'a‘"" Vee = MIN, Iy =-18mA -1.2 Volts
Output Leakage Vee = MAX Vo=Vce 40
lcex Current Vg3 =24V Vo = 0.4V _40 HA
CiN Input Capacitance VIN=2.0V @ f=1MHz (Note 5) 5.0
F
Cout gg;‘;‘m co VouT =20V @ f= 1MHz (Note 5) 8.0 g
Notes:
1. Typical limits are at Voo = 5.0V and T = 25°C. 4. Not more than one output should be shorted at a time.
2. This applies to three-state devices only. Duration of the short circuit should not be more than one
3. These are absolute voltages with respect to device second.
ground pin and include all overshoots due to system 5. These parameters are not 100% tested, but are periodi-
and/or tester noise. Do not attempt to test these values cally sampled.
without suitable equipment.
031928
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Am275184/185 Series

DC OPERATING CHARACTERISTICS

Typical lycc Current SUfge without 0.1uf Typlcal lycc Current Surge with 0.1uf
(lvcc Is Current Supplied by Vcc Power Supply) (lvcc Is Current Supplied by Vcc Power Supply)
3 Ly a3
3
[ B o
120
110 {\ 10
s | 7~ ‘: P
I b N 7
80 :
70 AN < 70 N /
N € 6 TN P4
s ~ Y9 s T
:: 2 40 .
0 100 200 300 400 500 600 700 800 900 ‘1000 0 100 200 300 400 500 600 700 80O 900 1000
TIME - ns— TIME - ns —=
0OP001220 ) OP001230

Figure 1. Icc Current
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Figure 2A. Taa versus Tgas Figure 2B. Tga versus Tags
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SWITCHING TEST CIRCUIT KEY TO SWITCHING WAVEFORMS %
N
»
b
WAVEFORM INPUTS OUTPUTS 2
~
MUST BE WILL BE -y
STEADY STEADY g
&
Vee o—o/o—— MAY CHANGE  WILLBE 3,
st L FROMHTOL  CHANGING o
S RY FROMKTOL »
< 3000 ‘
WILL BE
o | M e s,
o 3 son
I JL M DON'T CARE; CHANGING:
— — ANY CHANGE STATE
- TC000170 PERMITTED UNKNOWN 2
CENTER
H DOES NOT LINE IS HIGH
APPLY IMPEDANCE
“OFF” STATE
KS000010-
SWITCHING CHARACTERISTICS over operating range unless otherwise specified
. . C devices M devices
No. Symbol Description Min | Typ | Max | Min | Typ | Max | Units
. STD 30 50 30 55
1 tAA Address Access Time A 28 35 28 45
PS 28 50 28 55
LS 40 60 40 65
STD 10 25 10 30
2 teA Enable Access Time A 10 25 10 30
. PS 41 60 41 65 ns
LS 10 25 10 30
STD 10 25 10 30
3 ter Enable Recovery Time A 10 25 10 30
PS 41 60 41 65
Ls 10 25 10 30
Power Switched Address Access Time
4 tAAPS (27 PS devices only) 10 25 10 %0

SWITCHING WAVEFORMS

/ N
—m— - oy

- ——XRRK o —

WF001250

Note: Level on output while TS is HIGH is determined externally.

For programming information, please see '"Guide to the Programming of AMD's Generic Bipolar PROMs'', page 2-1.
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Am27S191/291 Family

2048 x 8 Bit Generic Series Bipolar IMOX™ PROM

Am275191/291 Family

DISTINCTIVE CHARACTERISTICS

® Fast access time allows high system speed

® 50% power savings on deselected parts — enhances
reliability through total system heat reduction (27PS
devices) :

® Plug in replacement for industry standard product — no
board changes required

® Platinum-Silicide fuses guarantee high reliability, fast
programming and exceptionally high programming
yields (typ > 98%)

® Voltage and temperature compensated providing ex-
tremely flat AC performance over military range

® Rapid recovery from power-down state provides mini-
mum delay (27PS devices)

GENERAL

These 16K PROMs are high speed electrically programma-
ble Schottky read only memories. Organized in the industry
standard 2048 x 8 configuration, they are available in both
the standard 600-mil package and the space-saving THIN-
DIP, 300-mil package versions. After programming, stored

DESCRIPTION

information is read on outputs Og - O7 by applying unique
binary addresses to Ag—-Aqp and holding CS¢ LOW and
CS3 and CS3 HIGH. All other input combinations on T3y,
CS3, and CS3 place Og- 07 into the OFF or high imped-
ance state and reduce Icc by more than 50%.

DIAGRAM

BLOCK
Ao O—
:: o 128X 128
A7 0—]  ROW ). ARRAY
ag o——| DECODER
Ag O—
A 0—]

JUSULLIL

e l |
A2 0— c‘o:'u':u i X 1 OF 16 MULTIPLEXER
Ay O——1 DECODER I I
Ao O—

=P

Og Oy 02 O3 'O

Os Os O7
BD000310

PRODUCT SELECTOR GUIDE

35ns

75ns

Access Time 50ns 65ns .
Temperature Range C (o3 M C M M
27S190A | 275190 | .27S190A 275190
Open Collector | 5755904 | 275290 | 275290A 275200
275191 275191
Three-State 27S191A | 275291 | 27S191A | 27Ps191 | 275201 | 27PS191
275291A | 27PS191A | 275201A | 27PS291 | 27PS191A | 27PS201
27PS291A 27PS291A

IMOX is a trademark of Advanced Micro Devices, Inc.
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CONNECTION DIAGRAM
Top View

DIP Chip-Pak™
L-32-2
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~ “c
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~ s,
® ‘ /0. o 2
1 2 3 4 L] e 7 8 9 10 11 12 o o
EEREREERERRRERRRERA|
A7 As As Aq A3 A2 Ay Ap 09 O1 O2 GND
CD000390 CD000400

Note: Pin 1 is marked for orientation

LOGIC SYMBOL

20 G5

16K
19 cs; PROMs
18 csy 2048x8
Op 07 02 O3 O4 O Og O7
Frrrrri Vg = Pin 18
9 10 11 13 14 15 18 7 GND = Pin 9
LS000030

ORDERING INFORMATION

Am27S291 A P C BL_ Valid Combinations
Burn-in Option
B sufﬁx indicates 160 hour ﬁmgg}gg A ECC;’ %%BB'
burn-In. AmM275191 LG, LCB,
Temperature . Am27S191A DM, DMB,
C - Commercial (0°C to +70°C) Am27PS191 FM, FMB,
M- Military (-55°C to +125°C) Am27PS191A | LM, LMB
Package Am27S290 PC, PCB,
D - 24-pin ceramic DIP Am27S290A DC, DCB,
F - 24-pin flatpak Am275291 DM, DMB
L - 32-pin leadless chip carrier Am27S291A
P - 24-pin plastic DIP Am27PS291
Note: Series 700 devices are packaged in Am27PS291A
structured 600 mil DIPs; 200 devices are
packaged in space-saving 300 mil DIPs.
L Speed Select
See Product Selector Guide

Device Type )
Output Configuration -
See Product Selector Guide
27S - Standard Devices
27PS - Power Switched Devices

Chip-Pak is a trademark of Advanced Micro Devices, Inc.
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‘Am27S191/291 Family

NOTES ON POWER SWITCHING

The Am27PS191A/191 and Am27PS291A/291 are power
switched devices. When the chip is selected, important
internal currents increase from small idling or standby values
to their larger selected values. This transition occurs very
rapidly, meaning that access times from the powered-down
state are only slightly slower than from the powered-up state.
Deselected, Icc is reduced to less than half its full operating
amount. Due to this unique feature, there are special consider-
ations which should be followed in order to optimize perfor-
mance: :

OBTAINING PROGRAMMED UNITS

Programmed devices may be purchased from your distributor
or Advanced Micro Devices. The program data should be
submitted in the form of a punched paper tape and must be
accompanied by a written truth table. The punched tape can
be delivered with your order or may be transmitted over a TWX
machine or a time-sharing terminal. ASCIl BPNF is our
preferred paper tape format.

—y

.When the Am27PS191A/191 and Am27PS291A/291 are
selected, a current surge is placed on the Vg supply due to
the power-up feature. In order to minimize the effects of this
current transient, it is recommended that a 0.1uf ceramic
capacitor be connected from pin 24 to pin 12 at each
device. (See Figure 1.)

2. Address access time (taa) can be optimized if a chip enable
'set-‘up time (teas) of greater than 25ns is observed.
Negative set-up times on chip enable tgas < 0) should be
avoided. (For typical and worse case characteristics, see
Figures 2A and 2B)

Truth tables are also acceptable, but are much less desirable
especially for larger density PROMs. Submission of a truth
table requires the generation of a punched paper tape at the
distributor or factory resulting in longer lead times, greater
possibility of error and higher cost.
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>
ABSOLUTE MAXIMUM RATINGS ‘"OPERATING RANGES '%
Storage Temperature ...........c.ovuennnins -65°C to +150°C Commercial (C) Devices a‘,
Ambient Temperature with oo Temperature ........... ererrerrereie it 0°C to +70°C -‘5
Power Applied..........evvrrereeerrereeennn. ~-55°C to +125°C Supply Voltage.............ccovveennien, +475V to +5.25V | =
SUPPlY VOMAGE .......eveerrrermereescrerneees 08V 10 +7.0V  witary (M) Devices N
DC Voltage Applied to Outputs Terrynperature ................................ -55°C to +125°C 2
DC()E\);cht D";{'ngl_ Progragmlng) """"" ~0.5V to +Vgomax Supply VOItage ....ccecevvveeeeeeiiieneeenan, +45V to +55vV | M
b 9'8?: pplied to Outputs Operating ranges define those limits over which the functional- 5
- During Programming ........... s 21V ity of the device is guaranteed. 2
Output Current into Outputs During <
Programming (Max Duration of 1sec)................ 250mA
DC Input Voltage.........cccicvvivnnenninniennne. -0.5V to +5.5V
DC Input Current .......eoeuvvniinveciiininnens -30mA to +5mA
Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality :
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
reliability.
DC CHARACTERISTICS over operating range unless otherwise specified
i Typ
Symbol Parameter Test Conditions Min | (Note 1) Max Units
VoH Output HIGH Vee = MIN, IoH = -2.0mA 24 Volts
(27TS Devices only) Voltage ViIN=VIH or Vi ) °
Output LOW Vce = MIN, lop = 16mA ;
Vou Voltage VIN = ViH or ViL 0.50 Volts
Guaranteed input logical HIGH
ViH Input HIGH Level voltage for allpinputsg (Note 4) 20 ) Volts
Guaranteed input logical LOW ‘
Vic Input LOW Level voltage for all inputs (Note 4) 08 Volts
w oput LOW VoG = MAX, Vi = 0.45V -0010 | -0.250 | mA
I Gt eH Vee = MAX, Vi = Ve _ w0 | pA
Isc . Output Short Circuit VoG = MAX, Vour = 0.0V com'L -20 | -40 -0 mA
Current (Note 2) MIL 15 _40 -90
Icc Power Supply Current All Inputs = GND ! 115 185
lcco Power Down - : -
(5758 Devices ony) | Supply Current T8y =27V | All other inputs = GND 50 80 mA
vi \nput g‘j"""’" Vec=MIN, [y=-18mA -12 | voits
. = Vo=Vcc 40
Output Leakage Voo = MAX
lcex Current VES, = 2.4V Vo= 04V T HA
Cin Input Capacitance VIN=2.0V @ f=1MHz (Note 3) 4.0
pF
Cout 8‘8‘?:“:‘% oo Vour =20V @ f=1MHz (Note 3) 8.0
Notes:
1. Typical limits are at Voo = 5.0V and Tp = 25°C. 4. These are absolute voltages with respect to device
2. Not more than one output should be shorted at a time. ground pin and include all overshoots due to system
Duration of the short circuit should not be more than one and/or tester noise. Do not attempt to test these values
second. without suitable equipment.
3. These parameters are not 100% tested, but are periodi-
cally sampled. - . :
02121B
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Am275191/291 Family

DC OPERATING CHARACTERISTICS

Typlcal lycc Current Surge without 0.1uF Typlcal lycc Current Surge without 0.1uF
(lvce Is Current Supplied by Voo Power Supply) (lvcc is Current Supplied by Vgcc Power Supply)
61 51
£p &P
wSo B o
120
10 ,/\ 110
100 100
o | a o —— 1 P
} I ! ~ 7
80 AN 80 AV 7
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Figure 1. icc Current
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Figure 2A. taa vs tgas (Am27PS191A/291A) Figure 2B. tga vs tAEs
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>

SWITCHING TEST CIRCUIT KEY TO SWITCHING WAVEFORMS %
2

WAVEFORM INPUTS OUTPUTS g

~

ELCI T &

g

o070 romce St 3

R1 FROMHTOL 'E

WILL BE
CHANGING
FROML TOH

MAY CHANGE
FROML TOH

R2

60002

DON'T CARE: CHANGING;
TATE

a—

§
TESE]

= ANYCHANGE  §
= N PERMITTED UNKNOWN
TC000170
CENTER
DOES NOT LINE IS HIGH
APPLY IMPEDANCE
“OFF" STATE
KS000010

SWITCHING CHARACTERISTICS over operating range unless otherwise specified

278 278 27PS 278
C devices M devices C devices M devices
No. | Symbol | Description Min | Max | Min | Max | Min | Max | Min | Max | Units

1 tAA Address Access Time §TD 50 65 65 7%
A 35 50 50 65
2 teA Enable Access Time STD 25 30 80 90

A 25 30 65 75 ns
3 ter Enable Recovery Time §10 2 30 35 45
A 25 30 25 30
4 tagpg | Power Switched Address STD 80 90
Access Time (27PS devices only) A 65 75

Notes: 5. taa is tested with switch Sq closed and C| = 30pF.

6. tga is tested with CL = 30pF to the 1.5V level; Sy is open for high impedance to HIGH tests and closed for
high impedance to LOW tests. tgr is tested with C, = 5pF. HIGH to high impedance tests are made with Sy
open to an output voltage of VoH—-0.5V with Sy open; LOW-to-high impedance tests are made to the
VoL+0.5V level with Sq closed. $ICOL

SWITCHING WAVEFORMS

Agho V W ::
MN_ /N o

= l___ teas —— I__ tagg—o]
= X :
o e T
- LS AN\ V1170
V///78 v
WF000800

Note: Level on output while TSy is HIGH or CS2 or CS3 are LOW is determined externally.

For programming information, please see ''Guide to the Programming of AMD's Generic Bipolar PROMs", page 2-1.

1
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Replacement Referrals

Part Number Replaced by
Am27S20 - Am29760A
Am27s21 Am29761A
Am29770 Am27S12
Am29771 Am27S13
Am29775 Am27S27
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EAD ONLY MEMORY PRoMy

BIPOLAR RANDOM ACCESS
MEMORIES (RAM)




Bipolar Random Access
Memories (RAM) Index

Am29705A/707
Am93415/425
Am27S06/7
Am27S02/3
Am27L.S00/01 Series
Am93412/422 Family
Am10415

Am100415

Am10474

Am100474

Am10470

Am100470

Am3101 Family

16-Word by 4-Bit 2-Port RAM ....... e 3-1
1024 x 1 bit TTL Bipolar IMOX RAM .....cccoiiiiiiiiriniiiinnnnns 3-11
64-Bit Noninverting Bipolar BRAM.........ccciiiiiiiiiiciiieennens 3-17
64-Bit Schottky Bipolar RAM..........cccocviiiiiiiiinceineninas eeees 3-23
256-Bit Low-Power Schottky Bipolar RAM........ccoocviiiinennnn 3-29
256 x 4-bit TTL Bipolar IMOX RAM .....ccccvvvieiiiienieneennnns 3-34
1024 x 1 IMOX ECL Bipolar RAM .......ccccviiiiniiiiiinieenns 3-40
1024 x 1 IMOX Il ECL Bipolar RAM ....ccociiiniiiiiiieienennns 3-47
1024 x 4 IMOX ECL Bipolar RAM .......ccovvviiiiiinieiininiinenen, 3-52
ECL 1024 x 4 IMOX Bipolar RAM .......cccviiiiiiiiiniininenens 3-54
4096 X 1 IMOX ECL Bipolar RAM.......ccoviveiiiciiiniiecinennes 3-56
4096 x 1 IMOX ECL Bipolar RAM ........cccoveiviiiiiiiiininennne. 3-63

64-Bit Write Transparent Schottky Bipolar RAM .................. 3-68



Am29705A/707

16-Word by 4-Bit 2-Port RAM

DISTINCTIVE CHARACTERISTICS

® 16-word by 4-bit, 2-port RAM
e Two output ports, each with separate output control
® Separate four-bit latches on each output port (Am29707
has separate output control)
“® Data output is noninverting with respect to data input
® Chip select and write enable inputs for ease in cascading

® Am29707 offers 20% improved cycle time over
Am29705A when used with Am29203 in three address
architecture

® Am29705A is a pin-for-pin replacement for the
Am29705 but is significantly faster on critical paths

GENERAL DESCRIPTION

The Am29705A is a 16-word by 4-bit, two-port RAM. This
RAM features two separate output ports such that any two
4-bit words can be read from these outputs simultaneously.
Each output port has a four-bit Latch but a common Latch
Enable (LE) input is used to control all eight latches. The
device has two Write Enable (WE) inputs and is designed
such that the Write Enable 1 (WEq) and Latch Enable (LE)
inputs can be wired together to make the operation of the
RAM appear edge triggered. :

The device has a fully decoded four-bit A-address field to
address any of the 16 memory words for the A-output port.
Likewise, a four-bit B-address input is used to simulta-
neously select any of the 16 words for presentation at the
B-output port. New incoming data is written into the four-bit
RAM word selected by the B-address. The D inputs are
used to load new data into the device.

The Am29705A features three-state outputs and several
devices can be cascaded to increase the total number of
memory words in the system. The A-output port is in the

. -high-impedance state when the OE-A input is HIGH.

Likewise, the B-output port is in the high-impedance state
when the OE-B input is HIGH. Four devices can be
paralleled using only one Am25LS139 decoder for output
controt,

The Write Enable inputs control the writing of new data into
the RAM. When both Write Enable inputs are LOW, new
data is written into the word selected by the B-address field.

- When either Write Enable input is HIGH, no data is written

into the RAM.

The Am29707 is an identical circuit to the Am23705A,
except each output port has a separate Latch Enable (LE)
input. An extra write enable input (WEp) may be connected
directly to the IEN of the Am29203 for improved cycle times
over the Am29705A. The WE/BLE input can then be
connected directly to system clock.

The Am28705A is a plug-in replacement for the Am29705,
but is significantly faster. The Am29705A and Am29707
feature AMD's advanced ion-implanted micro-oxide
(IMOX™) processing.

BLOCK DIAGRAMS

Am29705A Am29707
W o o o % o 0 0
[ [
= " - 2 . -WORD BY 48T e 5
2 : IE o H oo | £ - e
) R R Do .m:l D) e s s jsoosses] 3 | foomess soonest| | 3 | octens
] . : . ~ . . B
Avory we ssont n APORT e Lasiuld ,_-_1
- e WEme
* e %
g T
:ﬁb“__ AoaTA __I soata a0ata woata |
LT S SV = oY e— fyo e o 4&3
] [11] [E4EA EAEA
VAQ VA, VA YAy iy Y8, v8, vy YA vay e, ve,
BD000780 BDO00790
RELATED PRODUCTS
Am29751A Bipolar PROM Am2904 Status and Shift Control Unit
Am2921 One-of-Eight Decoder - Am2910A Microprogram Controller
Am25LS138 One-of-Four Decoder Am2914 Vectored Priority Interrupt Controller
Am251.5139 Dual One-of-Four Decoder Am2940 DMA Address Generator
Am25LS157 Quad 2-by-1 MUX Am2950-54 8 Bit Bidirectional 1/0 Port
Am29203 Four Bit Bipolar Microprocessor Slice Am29118 8 Bit Bidirectional I/0O Port with ACC
Am2902A Carry Look Ahead Generator '

IMOX is a trademark of Advanced Micro Devices, Inc.

03587D
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Am29705A/707

Vee

iniaiaininEninnnininininnal

CONNECTION DIAGRAMS - TOP VIEWS

D-28-1*
P-28-1*

0, Oy WEy Ag A; A; A DEADES YA YBy YA; vo,

)

’

D-28-1*
P-28-1*

Vee 07 D3 WE, Ag Ay A; Ay OEAOEE VA3 Y83 YA; vBy

Onaaonoanaoanonn

2 26 23 24 B 27 N W W W W W

Am29705A >

2 3 4 s

ngRpRpRRAnAN|

Dy Oy WE, 8g 8, 8, 83 ALD LE YBy YAy YB, VA, GND

® D W W WM W N2 N W19 8 T 6 1S

8 9 10 1 12 19 1 Vo2

Am29707

3 4 5 6 7 8 9 10 M 12 13 N

Jouigugug
€D001060

vbuududuuuyuayl

D, Dg WE, By 8, By 8y ALE ':TE" Y8y YAq Y8, YA; GND

CD001050

*Devices are also offered in a 28 pin flatpak.
Connections are the same as DIPs.

CD001070
Note: Pin 1 is marked for orientation
LOGIC SYMBOLS )
Am29705A Am29707
s L1
S W — N
o= ! : ? 25— we,
A3 —% - [ = o —{wEoe
Ay —Jay a—2"2
2 —~—4A3 83—
Ay M Al L
ro—ln AMIIIOSA . ‘0:% ::._:, Am29707 :,::
roncet oo I e e - wf—e
ContaoL —] o€ A ou‘ souTPUT 8 —ofaie
Aty b TTTT 1117
LS000340

LS000330

METALLIZATION AND PAD LAYOUT

Do
WE,

oy Vee Am29707 A

Bo

By
Bz
Ba
ALO
LE

Y8y

YAy
YB,

Part Number

YA;GND YB,
DIE SIZE: .104 x .96

L— Speed

ORDERING INFORMATION

D (o] B
L—— Burn-In Option
B =96 hour burn-in
Temperature Range
C =0 to +70°
M= -55 to +125°C
Package

D =28 pin ceramic SLIMDIP
F =28 pin Flat Pak

L =28 pin Chip Pak

P =28 pin Molded Dip

X =28 Dice

See Product Select Guide

Valid Combinations
DC, DCB,”
DMB,FMB,
LC, LMB, PC,
XC, XM

Am29707.

DC, DCB, DMB,
FMB, LC, LMB,
PC, XC, XM

Am29707

3-2
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Do-D3

Ag-A3

Bo-B3

YAp-YA3
YBo~-YB3
WE4, WE>

OE-B

PIN DESCRIPTION
- LE

Data Inputs

New data is written into the RAM through these
inputs.

The A-Address Inputs

The four-bit field presented at the A inputs
selects one of the 16 memory words for presen-
tation to the A-Data Latch.

The B-Address Inputs

The four bit field presented at the B inputs
selects one of the 16 memory words for presen-
tation to the B-Data Latch. The B address field
also selects the word into which new data is
written.

The Four A-Data Latch Outputs

The Four B-Data Latch Outputs
Write Enables

" When both Write Enables are LOW, new data is

written into the word selected by the B-address
field. If either Write Enable input is HIGH, no
new data can be written into the memory.
A-Port Qutput Enable

When OE-A is LOW, data in the A-Data Latch is
present at the YA, outputs. If OE-A is HIGH the
YB; outputs are in the high-impedance - (off)
state.

B-Port Qutput Enable

When OE-B is LOW, data in the B-Data Latch is
present at the YB; outputs. When OE-B is HIGH
the YB; outputs are in the high-impedance (off)
state.

A-LO

ALE

WE/BLE

" closed (Am29707 only).

Latch Enable

The LE input controls the latches for both the
RAM A-output port and RAM B-output port.
When the LE input is HIGH, the latches are
open (transparent) and data from the RAM, as
selected by the A and B address fields, is
present at the outputs. When LE is LOW, the
latches are closed and they retain the last data
read from the RAM independent of the current A
and B address field inputs. (Am29705A only.)
Force A Zero

This input is used to force the outputs of the A-
port latches LOW independent of the Latch
Enable input or A-address field select inputs.
Thus, the A-output bus can be forced LOW
using this control signal. When the A-LO input is
HIGH, the A latches operate in their normal
fashion. Once the A latches are forced LOW,
they remain LOW independent of the A-LO input
if the latches are closed. (Am29705A only.)
A-Output Port Latch Enable

When ALE is HIGH, the A latch is open (trans-
parent) and data from the RAM, as selected by
the A address field, is present at the A output.
When ALE is LOW, the A latch is closed and
retains the last data read from the RAM inde-
pendent of the current A address field input.
(Am29707 only.)

Write Enable/B-Output Port Latch Enable
When WE/BLE is LOW together with WE{ and
WEj, new data is written into the word selected
by the B address field. When WE/BLE or any
Wirite Enable input is' HIGH, no data is written
into the RAM.

WE/BLE also controls the B output port. When
WE/BLE is HIGH, the B latch is open (transpar-
ent), and when this input is LOW, the B latch is

INPUT/OUTPUT CURRENT INTERFACE CONDITIONS

Note: Actual current flow direction shown.

A, B ADDRESS L OTHER INPUTS | Am29705A OUTPUTS
l T
l I i
| g ]
Bl
l I Qz
R -
2
| | T
‘ —K— ' fou
AF000300

03587D
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Am29705A/707

FUNCTION TABLES
Am29705A
WRITE CONTROL

RAM Outputs at Latch Inputs
WE, | WE2 Function A-Port B-Port
L L Write D into B A data (A#B) Input Data
L L Write D into B | (A=B) Input Data | Input Data
X H No Write A Data B Data
H X No Write A Data B Data
H=HIGH L=LOW X=Don't Care
YA READ . YB READ
Inputs Inputs
OE-A| A-LO|LE| YA Output Function OE-B| LE YB Output Function
H X X r4 High Impedance H X 4 High Impedance
L L X L Force YA LOW L H B-Port RAM Data | Latches Transparent
L H H | A-Port RAM Data | Latches Transparent | ~ L L NC Latches Retain Data
L H L NC Latches Retain Data H=HIGH X=Don't Care NC=No change
H=HIGH X =Don't Care NC = No Changs L=LOW  Z=High Impedance
L=LOW Z=High impedance .
Am29707
WRITE CONTROL
RAM OQutputs at Latch Inputs
WE; | WE; |WE/BLE| Function A-Port B-Port
L L L Write D into B | A Data (A =B) Input Data
X X H No Write A Data B Data
X H X No Write A Data B Data
H X X No Write A Data B Data
H=HIGH L=LOW X=Don't Care
YA READ . YB READ ‘
Inputs Inputs
| OE-A | ALE YA Output Function OE-B | WE/BLE| YB Output Function
H X 4 High Impedance H X 2z High Impedance
L H A-Port RAM Data . | Latches Transparent L H B-Port RAM Data | Latches Transparent
L L NC Latches Retain Data L L NC Latches Retain Data
H=HIGH D=Don't Care NC = No Change H=HIGH D=Don't Care NC =No Change
L=LOW Z=High Impedance L=LOW Z=High Impedance
LOADING RULES (In Unit Loads)
Fan-out ‘ Fan-out
Input  Output Output Input  Output Output
Input/Output Pin No.'s Unit Load HIGH LOW Input/Output Pin No.'s Unit Load HIGH LOW
Dy K 1 - - YB4 12 - 100/200 33
Do 2 1 - - YA; 13 - 100/200 33
WE, 3 1 - - GND 14 - - -
Bo 4 0.55 - - YB; 15 - 100/200 33
By 5 0.55 - - YAz 16 - 100/200 33
B2 [ ' 0.55 - - YB3 17 - 100/200 33
B3 7 0.55 - - YA3 18 Co- 100/200 33
A-LO 8 3 _ _ OE-B 19 1 - -
(29705A Only) OEA 20 ] _ —
(29705',-'5 only) 9 1 - - As 21 0.55 - Z
ALE . ; B - Az 22 0.55 - -
(29707 Only . A4 23 0.55 - -
WE/BLE 9 3 _ _ ' Ao 24 0.55 - -
(29707 Only) , 7 WEs o5 3 = —
YBg 10 - 100/200 33 D3 26 3 - T
YAg 11 - 100/200 33 D, 27 1 — =
Vee 28 - - -
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature ...........cc.ceueruvinnns ~-65°C to +150°C
Ambient Temperature with

Power Applied..........ccovvuvinvicerinans ~55°C to +125°C
Supply Voltage to Ground

Potential Continuous .........oceuvveeenrennnns -0.5V to +7.0V
DC Voltage Applied to OUtput

for HIGH Output State .................. -0.5V to +Vccmax
DC Input VOIAge ......ovvuviereneennerennrennnens -0.5V to +5.5V -
DC Output Current, Into

OQUIPUL .. e 30mA
DC Input Current.................. evorararans -30mA to +5.0mA

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
reliability. .

OPERATING RANGES

Commercial (C) Devices
TemMPOrature ..........cceeverevnieniinenennnns 0°C to +70°C
Supply Voltage +4.75V to +5.25V

Military (M) Devices
Temperature ..........cccovvviniiiiniinenens -55°C to +125°C
Supply Voltage ........cccccevviininneninnenns +4.5V to +5.5V
Operating ranges define those limits over which the functional-
ity of the device is guaranteed.

DC CHARACTERISTICS over operating range unless otherwise specified

Typ
Symbol | Parameter Test Conditions (Note 1) Min [(Note2)| Max | Units
Vog = MIN. MIL, loH =-2.0mA 24
V Output HIGH Voltage Volts
OH 9 Vin=Vin or ViL COM'L, IoH = -4.0mA 24
Voo = MIN. loL = 16mA (MIL) 05
Vi Output LOW Voltage Volts
oL e 9 VIN= Vi or ViL ToL = 20mA (COM) 05
ViH Input HIGH Level f;g;g‘?g’d ;ﬁ"l‘;‘pﬂ‘t’g‘”' HIGH 20 Volts
Vi Input LOW Level f;;f;:‘?gf ;,';pi‘r‘,{‘w‘t’sg‘“‘ Low ' 08 | Volts
Vi Input Clamp Voltage Vee = MIN., N =—-18mA -1.5 Volts
I Input LOW Current m‘?_’o“g"‘lx'- Al -036 | mA
i Input HIGH Current Voo = MAX,, ViN =27V 20 [y
o Input HIGH Current Veoo = MAX,, VN = 55V 0.1 mA
o Off State (High Impedance) VoG = MAX, Vo=24V 20 uA
Output Current VIN= Vi or ViL Vo = 0.5V -20
Output Short Circuit Current - _ _
Isc (Note 3) Voo = MAX. 30 85 mA
VoG = MAX. TA=0°C to +70°C 210
Icc Power Supply Current %;::Lrﬁats:m'gga'tsur?) TA=70°C 170 mA
' (Note 4) Tc =-55°C to +125°C 210
Tc = 125°C 150
Notes:

1. For conditions shown as MIN. or MAX., use the appropri-
ate value specified under Electrical Characteristics for
the applicable device type.

2. Typical limits are at Vgg =5.0V, 25°C ambient and
maximum loading.

3. Not more than one output should be shorted at a time.
Duration of the short circuit test should not exceed one
second.

4. All inputs grounded except OE-A and OE-B =2.4V.

3-5
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Am29705A/707

SWITCHING CHARACTERISTICS over operating range unless otherwise specified

3-6

Parameters From To Test Conditions COM'L MIL
Access Time A pidrass sabla o B | vA stable or YB Stable | LE = HIGH 25 30
Turn-On Time OE-A or OE-B LOW YA or YB Stable 20 20
Turn-Off Time OE-A or OE-B HIGH YA or YB Off Cy = 5pF Note 1 .20 20
Reset Time ALO LOW YA LOW ’ 20 20
Latch Enable Time LE HIGH YA and YB Stable 20 22

WE; and WE; LOW YA or YB LE = HIGH 30 35
Transparency
. D YA or YB LE = HIGH 30 35
Note 1. Measured from 1.5V at the input to 0.5V change in the output level.
MINIMUM SETUP AND HOLD TIME (in ns)

Parameters From To Test Conditions COM'L MIL
Data Setup Time D Stable Either WE HIGH L2 15
Data Hold Time Either WE D Changing 0 0
Address Setup Time B Stable Both WE LOW 6 8
Address Hold Time Either WE HIGH B Changing 0 0
Latch Close Before LE LOW WE; LOW WEz LOW 0 Y
Write Begins LE LOW WE; LOW WE] LOW 0 0
RO P osas | A or B Stabile LE LOW 12 15
MINIMUM PULSE WIDTHS

Parameters Input Pulse Test Conditions COM'L MiL

WEy HIGH-LOW-HIGH WE; LOW 15 15
Write Pulse Width —
WE; HIGH-LOW-HIGH WE4 LOW 15 15
A Latch Reset Pulse A-L HIGH-LOW-HIGH 15 15
Latch Data Capture LE LOW-HIGH-LOW ] 15 18
Note: The Am29705A meets or exceeds all of the specifications of the Am29705.
03587D



A. THREE-STATE OUTPUTS

Vee

TC000270

5.0-Vge-VoL
loL+ Vor/1K
Notes:
1. CL = 50pF includes scope probe, wiring and stray capaci- 3. Sy and S3 are closed while Sz is open to tpzy test.
tances without device in test fixture. St and Sy are closed while S3 is open for tpz)
2. Sy, Sy, Sg are closed during function tests and all A.C. test.
tests except output enable tests. 4. C| = 5pF for output disable tests.
TEST OUTPUT LOADS FOR Am29705A
Pin # Test
(DIP) Pin Label Circuit | Ry | R2

- | YAo-YAs, YBo-YB3] A [230] 1k

Notes on Testing

Incoming test procedures on this device should be carefully 4. Use extreme care in defining input levels for AC tests. Many
planned, taking into account the high complexity and power inputs may be changed at once, so there will be significant
levels of the part. The following notes may be useful: noise at the device pins and they may not actually reach V|

. or V| until the noise has settled. AMD recommends using
1. Insure the part is adequately decoupled at the test head. ViL <OV and Vi >3V for AC tests.

Large changes in Vcg current as the device switches may

cause erroneous function failures due to Vgg changes.
cc 9 5. To simplify failure analysis, programs should be designed to

2. Do not leave inputs floating during any tests, as they may perform DC, Function, and AC tests as three distinct groups
start to oscillate at high frequency. of tests.

3. Do not attempt to perform threshold tests at high speed. )
Following an input transition, ground current may change by 6. To assist in testing, AMD offers complete documentation on
as much as 400mA in 5-8ns. Inductance in the ground our test procedures and, in most cases, can provide
cable may allow the ground pin at the device to rise by 100s Fairchild Sentry programs, under license.

of millivolts momentarily.

03587
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Am29705A/707

USING THE Am29705A AND Am29707

The Am2903 and Am29203 each contain only 16 scratch-
pad registers plus the Q register. For applications which
require more than 17 registers, the register set of the
Am2903 and Am29203 can be easily expanded.

- Use the Am29705A with the Am2903A

- Use the Am29707 with the Am29203

For further applications information on using the Am29705A
with the Am2903A, see Chapter lil of Bit Slice Microprocessor
Design, Mick and Brick, McGraw-Hill Publications.

MAIN DATA 8US

W<IL

—

> MEM

i— ENABLE

A

Am25L5157
DATA INPUT MUX

OE

Am25L52569
R

COUNTER

REGISTER

Am25L5163 o
a

COUNTER
REGISTER

A
ADDR

Am29705A

wE,

B!

8
ADOR

Am25L52569
S

COUNTER
REGISTER

A
Am25L52521

OE

|

ENABLE

ADDRESS
COMPARATOR

|

PERIPHERAL BUS

DISK <

The Am29705A as a two-way interface buffer. Data may be
passed between the main data bus and the peripheral data
bus under 1/0 control. The two-port RAM allows data to be
written into buffer storage from a peripheral device, using the
B address port and the S counter register, while it is being read
into main memory, using the A address port and the Q counter
register. This simultaneous read/write capability facilitates
DMA transfers because the CPU can ignore write requests

> TAPE

from the peripheral device. Data output from CPU to the
peripheral device is handled by sequential write and read
operations. Data is written into buffer storage from the CPU,
using the B address port and the R counter register. It is read
onto the peripheral device using the B address port and either
the R register, for single word transfers, or the S register, for
block transfers. .
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APPLICATIONS (Cont.)

% 0y 02 03
WRITE By 0y 0 b3
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_ conTRaL YA, YAy YA YAy VB, Y8, Y8, ve,0%8 O conTAOL
YA, YAy YA, YAy Y8, Y8, Y8, Yey
LS000350

A 16-word by 4-bit two-port RAM with LE and WE connected

synchronous operation without possibility of race, WE should ~

to make the device appear edge triggered. WE1 and WE3 are be connected to LE.
logically identical but are electrically slightly different. For
LATCH
ENASLE DATA NPUT 840RT
WATE O Oy DOy Oy e
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— wey
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s Yo WEy .
(e LI v bl “p— :3
Ag ——i8 § v np— 82
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r° T vp [ w 2 wp—%_]
AsORT N ot L %‘ wh— &)
ENABLE ] Y w < wh—¢
N
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Ay Am29TOBA 8 Y2 § .
FORCE 26RO & Vs ¢
OES G2A G =
WEy D L
]
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A 64-word by 4-bit three address memory. Data is read from
the A address to the YA outputs and from the B address to the
YB outputs while the latch enable is HIGH. When the latch
enable goes LOW, the YA and YB data is held in the internal

latches, and the RAM B address is switched to the C-
destination address lines. A write pulse will then deposit the
input data into the location selected by the C address.
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Am29705A/707

04 v
BUSY  BUS2  BUS3 CP

APPLICATIONS (Cont.)
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Am29203 EXPANDED MEMORY

A 48-word by 4-bit expanded memory for the Am29203 using the Am29707. The Am26751 PROM serves as a constant store.
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Am93415/425

1024 x 1 bit TTL Bipolar IMOX™ RAM

DISTINCTIVE CHARACTERISTICS

® Fully decoded 1024-word x 1-bit RAMs
® Ultra-high speed (SA) version:
Address Access time typically 17ns
High Speed (A) version:
Address Access time typically 22ns
Standard version:
Address Action time typically 30ns
® Internal ECL circuitry for optimum speed/power perfor-
mance over voltage and temperature

® Output preconditioned during write to eliminate write
recovery glitch

® Available with three-state outputs (Am93425 series) or
with open collector outputs (Am93415 series)

® Electrically tested and optically inspected die for the
assemblers of hybrid products .

® Plug in replacement for Fairchild 93415A/415 and
93425A/425, and Intel 2115/2125 series

® [cc decreases as temperature increases

GENERAL DESCRIPTION

The Am93415 and Am93425 are fully decoded 1024 x 1
RAMs built with Schottky diode clamped transistors in
conjunction with internal ECL circuitry. They are ideal for
use in high speed control and buffer memory applications.

Easy memory expansion is provided by an active LOW chip .

select input (CS) and either open collector or three-state
outputs. Chip selection for large memory systems can be
controlled by active LOW output decoders such as the
Am74S138.

An active LOW write line (WE) controls the writing/reading
operation of the memory. When the chip select and write
lines are LOW the information on the data input (Djn) is

written into the addressed memory word and the output
circuitry preconditioned so that true data is present at the
outputs when the write cycle is complete. This precondi-
tioning operation insures minimum write recovery times by
eliminating the '‘write recovery glitch.”

Reading is performed with the chip select line LOW and the
write line HIGH. The information stored in the addressed
word is read out on the noninverting output (DouT).

During the writing operation or any time the chip select line
is HIGH the output of the memory goes to an inactive high
impedance state.

BLOCK DIAGRAM

MODE SELECT TABLE

A
% cooness wono Inputs Output
:; cecoven [Tf  omvers [T dxszanmar Oout CS | WE | Djn | Dourt Mode
- T T H X X | *HIGH-Z | Not Selected
L L *HIGH-Z | Write "0"
SENSE Ars o L L H *HIGH-Z | Write "1"
e Selected
L H X Data Read
t wE
H=HIGH L=LOW X=Don't Care
*HIGH-Z implies outputs are disabled or off. This
OECOOER L condition is defined as a high impedance state for the
Am93425 series and as an output high level for the
Am93415 series.
TTTTT
Ay Ag Ay Ay Ay
- BD000630
PRODUCT SELECTOR GUIDE
~ Access Time 20ns 30ns 40ns 45ns 60ns
Temperature :
Range [of C M M (o} M
Open Collector Am934158A Am93415A Am93415SA Am93415A Am93415 | Am93415
Three-State Am93425SA Am93425A Am93425SA Am93425A Am93425 | Am93425
IMOX is a trademark of Advanced Micro Devices, Inc. 031958
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Am93415/425

CONNECTION DIAGRAM

i Top View
sM* ~ 18] Vec

a2 15[ ) Oy N

a3 [ ] We n

A; e 13 ] A . "
A,Q‘s 12[7] A,

A Qe nbkr N

oour (7 0[] A h
ano []e o[ As
€D000900

8 2 f

CD000910

Am93425 SA P C

Package

L Speed Select

Device Type

ORDERING INFORMATION

B
I—- Burn-in Option !

B suffix denotes 160 hour -
burn-in.

Temperature
C - Commercial (0°C to +70°C)
M- Military (-55°C to +125°C)

D -.16-pin ceramic DIP

F - 16-pin flatpak

L - 20-pin leadless chip carrier
P - 16-pin plastic DIP.

See Product Selector Guide

Am93415 series - Open Collector

.Am93425 series — Three state

Valid Combinations

Am93415
Am93415A
Am93415SA
Am93425
Am93425A
Am93425SA

PC,

DC, DCB,
LC, LCB,

DM, DMB,
FM, FMB,
LM, LMB

3-12
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ABSOLUTE MAXIMUM RATINGS

OPERATING RANGES

Storage Temperature ...........c..eeveeeeens ~-65°C to +150°C Commercial (C) Devices

Ambient Temperature with Temperature .........c.ooceuecevnerinniienianiens 0°C to +70°C
Power Applied.......c.oceiirnieiniennennen. -55°C to +125°C Supply Voltage +4.75V to +5.25V

Supply Voltage............c....... ....~0.5V to +7.0V m .

DC Voltage Applied to Outputs.......... -0.5V to +Vggomax Miltary (M) Devices o o

Temperature ........ccveeuverveereniinnnans -55°C to +125°C
DC Input Voltage............cceceuiniiinniannans ~0.5V to +5.5V Supply Voltage +45V to +55V
DC Input Current ........ceeeuvevvenreecinannnns -30mMA to +5mMA 4 T : .

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
reliability.

Operating ranges define those limits over which the functional-
ity of the device is guaranteed.

DC CHARACTERISTICS over operatiﬁg range unless otherwise specified

Typ
Symbol | Parameter Test Conditions Min | (Note1)| MAX | Units
VoH Output HIGH Voltage Veo = MIN, lon=-103mA | COML 24 | 34 Volts
(Note 2) VIN=ViH of VIL | loy =~5.2mA MIL
Ve = MIN, -
VoL Output LOW Voitage Vi = Vi or Vi loL = 16mA 0.33 0.45 Volts
ViH Input HIGH Level (Note 3) Guaranteed input logical HIGH voltage for all inputs 24 1.6 Volts
ViL Input LOW Level (Note 3) Guaranteed input logical LOW voltage for all inputs 1.5 0.8 Volts
I Input LOW Current Vog = MAX, Vi = 0.40V -90 [ -400 uA
hH Input HIGH Current Veg = MAX, Vi = 4.5V 1 40 LA
(N('jg 2) | Output Short Gircuit Current Ve = MAX, VouT = 0.0V -50 | -100 mA
STD devices 100 130
TA=70°C
A L devices 55 75
All inputs = GND o0 STD devices 155 A
lcc Power Supply Current Ve = MAX Ta=0°C T devices o0 m
STD device 170
Ta=-55°C
A L devices 50
Vel Input Clamp Voltage VoG = MIN, iy =~10mA -0.850| -15 Volts
VEE =V or VWE=Vy | Am93415 Series Only 0 100
Vi =2.4V i
IcEx Output Leakage Current ouT Am93425 Series Only 0 50 Py
VTS = Vi or VWE = Vi, ; -
VGUT = 0.5V, Vee = MAX Amg3425 Series Only 50 0
CiN Input Pin Capacitance See Note 4 4 pF
Cout Output Pin Capacitance See Note 4 7 pF
Notes:

1. Typical limits are at Voc = 5.0V and Tp = 25°C.

2. This applies only to devices with three-state outputs.

(Am93425 series)

3. These are absolute voltages with respect to device

and/or tester noise. Do not attempt to test these values

without suitable equipment.

4. Input and output capacitance measured on a sample

ground pin and include all overshoots due to system

basis using pulse technigue.

031958
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Am93415/425

SWITCHING TEST

SWITCHING TEST

KEY TO SWITCHING

CIRCUIT WAVEFORM WAVEFORMS
WAVEFORM INPUTS OUTPUTS
MUST BE WILL BE
STEADY STEADY |
Vee O———{ 2.0 . waycuance  WILLBE
A1 R Z 0% 0% FROMHTOL  ZHONGNG,
,
soon onp ———f- 10% 108
ouTPUT <IONS —ai  — — <i0ns MAY CHANGE  WILLBE
3.0Vpp e _ L0 oy FROMLTON  CHANCING
“ B \en
1
I GNO 0% :M CONTCARE;  CHANGING;
= L TW000030 PERMITTED.  DRkNOWN
TC000170
CENTER
M DOES NOT LINE IS HIGH
APPLY IMPEDANCE
“OFF" STATE
_ KS000010
SWITCHING CHARACTERISTICS over operating range unless otherwise specified
Am93415A/25A Am93415/25
C devices M devices C devices M devices
No. Symbol Description Min | Max { Min | Max | Min | Max | Min | Max | Units
1 tPLH(A) Delay from Address to Output 30 40 45 60 ns
2 tPHL(A)
3 tpzHCS [ Delay from Chip Select to Active 20 20 a5 45 ns
4 tpz CS Output and Correct Data
Delay from Write Enable to
5 | tezu@WB) | aCtve Output and Correct Data 25 3s 40 50 | ns
6 tpzL (WE) {Write Recovery) .
Setup Time Address (Prior to )
7 15(A) Initiation of Write) 5 5 10 15 ns
Hold Time Address (After .
8 th(A) Termination of Write) 5 5 5 5 ns
Setup Time Data Input (Prior to
9 1s(01) Initiation of Wite) 5 5 5 5 ns
Hold Time Data Input (After '
10 th(®h Termination of Write) 5 5 5 5 ns
Setup Time Chip Select (Prior to
n (C3) Initiation of Write) 5 5 5 5 ns
Hold Time Chip Select (After
12 t(CS) Termination of Wiite) 5 5 5 5 ns
13 tW(W?) mlr;nvs\ﬁr;leevs:i\taeble Pulse Width 20 30 [ 30 40 ns
14 tpHz(CS) Delay from Chip Select to Inactive 20 30 35 50 ns
15 tp 2(CS) Output (HIGH-Z)
16 tprz(WE) Delay from Write Enable to Inactive 20 30 35 35 ns
17 1p Z(WE) Output (HIGH-2) .
031958
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SWITCHING CHARACTERISTICS (Cont.)

Am934155A/25SA
C devices . M devices
No. Symbol Description Min Max Min Max Units
1 1PLH(A) Delay from Address to Output 20 30 ns
2 tpHL(A) (Address Access Time)
3 tp2H(CS) Delay from Chip Select to Active 15 25 ns
4 tpzL(CS) Output and Correct Data
Delay from Write Enable to
ctive Output an rrect Data 15 25 ns
5 tpzn(WE) Active O d Correct D
6 tpzL(WE) (Write Recovery)
Setup Time Address (Prior to
7 ts(A) Initiation of Write) 5 5 ns
Hold Time Address (After
8 th(A) Termination of Write) Y 5 ns
Setup Time Data Input (Prior to
® 15(00) Initiation of Write) 0 5 ns
Hold Time Data Input (After
10 th(DI) Termination of Write) o 5 ns
Setup Time Chip Select (Prior to
n t5(C3) Initiation of Write) 5 5 ns
Hold Time Chip Select (After
12 th(CS) Termination of Write) 0 5 ns
Min Write Enable Pulse Width
13 tow(WE) to Insure Write 15 L ns
14 tpHz(CS) Delay from Chip Select to Inactive 20 20 ns
15 tpL2(CS) Output (HIGH-Z)
16 tpHz(WE) Delay from Write Enable to Inactive 15 25 ns
17 1pL 2(WE) Output (HIGH-2)
Notes:

1. tpLH(A) and tpH (A) are tested with Sy closed and
CL = 30pF with both input and output timing referenced
to 1.5V.

- 2. For open collector devices (Am93415 series), all delays
from Write Enable (WE) or Chip Select (CE) inputs to the
Data Output (Doyt), tpLz(WE), tp1 2(CS), tpzL(WE) and
tpzL(CS) are measured with St closed and C = 30pF;
and with both the input and output timing referenced to
1.5V.

3. For 3-state output devices (Am93425 series), tpzH(WE)
and tpzn(CS) are measured with Sy open, C = 30pF

and with both the input and output timing referenced to
1.5V. tpzL(WE) and tpz (CS) are measured with Sq
closed, C_ = 30pF and with both the input and output
timing referenced to 1.5V. tpzn(WE) and tpyz(CS) are
measured with Sq open and C_ << 5pF and are measured
between the 1.5V level on the input to the Vo -500mV.
level on the output. tp z(WE) and tp| 2(CS) are measured
with Sq closed and C|_ <X 5pF and are measured between
the 1.5V level on the input and the Vo +500mV leve! on
the output.

3-15
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Am93415/425

SWITCHING WAVEFORMS

WRITE MODE
cs ——! N f
seleer K 7
it ] MK

Oy =~ g
DATA  DON'T CARE DON'T CARE
INPUT

(D) th(Dh)

WE X}“ tow(WE) = [
WRITE ( 7
ENABLE ts(A) t(A) ]
%) (T8
g‘}#{ /. ANN yi/4
ouTPuT \\ y// AN -
1pzn(CS) tpuz(WE) tpzn(WE) L tenz(CS)
1oz (C8) u:z(WE) tpz (WE) Pt C5)
' WF001150
READ MODE
ADSZ_‘i: ADDRESS | ADDRESS k ADORESS | 15v
o - 15v
—=) ] tp 21CS) ] LA
..P’i:x . ‘PNL("M‘X—-—I e A X —= ’-’:kx— o P»‘i:x —] r——m\x—ﬁ—lmz‘gl
— }-.__Mw MIN o— i Mm—q - MIN| =] fe—min e——t-min
s\ \\\\\\\\Y Jii o
DATAOUT A 1] ALY / /

—
OUTPUT READ A HIGH READ A LOW IN DISABLE ENABLE READ A HIGH DISABLE
DISABLED IN ADDRESS AODRESS k QuUTPUT QuTPUT IN ADDRESS | QuTPUT

WF001140

Switching delays from address and chip select inputs to the data output. For the Am93425A/425 disabled
output is "OFF", represented by a single center line. For the Am93415A/415 a disabled output is HIGH.
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Am27S06/7

64-Bit Noninverting Bipolar RAM

DISTINCTIVE CHARACTERISTICS

® Fully decoded 16-word x 4-bit low power Schottky
. RAMs
® High-speed: Address access time typically 40ns
® Internal ECL circuitry for optimum speed/power perfor-
mance over voltage and temperature

® Output preconditioned during write to eliminate the write
recovery glitch

® Available with three-state outputs (Am27LS07) or wnh
open collector outputs (Am27LS06)

® Electrically tested and optically inspected dxe for the
assemblers of hybrid products

GENERAL DESCRIPTION

The Am27LS06 and Am27L.S07 are 64-bit RAMs built using
Schottky diode clamped transistors in conjunction with
internal ECL circuitry and are ideal for use in scratch pad
and high-speed buffer memory applications. Each memory
is organized as a fully decoded 16-word memory of 4 bits
per word. Easy memory expansion is provided by an active
LOW chip select (CS) input and open collector OR tieable
outputs or three-state outputs. Chip selection for farge
memory systems can be controlled by active LOW output
decoders such as the Am74LS189.

An active LOW Wirite line (WE) controls the writing/reading
operation of the memory. When the chip select and write

lines are LOW the information on the four data inputs Dg to

, D3 is written into the addressed memory word and precon- -
ditions the output circuitry so that correct data is present at
the outputs when the write cycle is complete. This precon-
ditioning operation insures minimum write recovery times by
eliminating the "write recovery glitch."”

Reading is performed with the chip select line LOW and the
write line HIGH. The information stored in the addressed
word is read out on the four noninverting outputs Og to Og3.

During the writing operation or when the chip select line is
HIGH the four outputs of the memory go to an inactive high
impedance state.

BLOCK DIAGRAM

I r —

T0F4
AOW DECODER

z

P~ 1

10F4
COLUMN DECODER

WRITE/

N su‘i‘.ﬁ\

QuTRUY
ENABLE

11

[ 1

1

I

1
1

ralrololo

L P P P R P g

11

BD000560

MODE SELECT TABLE

Input

— s — Data Output

CS WE Status Og.3 Mode

L L Output Disabled | Write

L H Selected Word | Read

H X Output Disabled | Deselect
H = HIGH
L=LOW

X =Don't Care

PRODUCT SELECTOR GUIDE

Access Time 25ns 30ns 35ns 50ns 55ns 65ns
Temperature
Range o] M [¢] M o] M
Open Collector | 27S06A | 27S06A 27506 27S06 27LS06 27LS06
Three-State 27S07A | 27S07A 27807 27507 27LS07 27LS07

03205C
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Am27506/7

CONNECTION DIAGRAM

Ao[:l.v 161 Vec
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€D000870

Top View

Note: Pin 1 is marked for orientation

e 8 & 2 2

CD000840

LOGIC SYMBOL

1 —
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13—

2 4 & wou 3
23 O 01 P2 05w
A —

A o xes
A

K3

o —Ol £
~ ——O)
T e —0.9

2 —0 &

LS000310

Am27S06 A P C

Device Type
Output Configuration
See Product Selector Guide

ORDERING INFORMATION

l—— Burn-in Option

B suffix denotes 160 hour

burn-in.

Temperature

C - Commercial (0°C to +70°C)
M- Military (-55°C to +125°C)
Package

D - 16-pin ceramic DIP

F - 16-pin flatpak

L - 20-pin leadless chip carrier
-P - 16-pin plastic DIP

— Speed Select
Seev Product Selector Guide

Valid Combinations

Am27S06
Am27LS06
Am27S07
Am27LS07

PC, PCB,
DC, DCB,
LC, LCB,
DM, DMB,
FM, FMB,
LM, LMB

3-18
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature.............cceveenenne. -65°C to +150°C
Ambient Temperature with

Power Applied.. ....=55°C to +125°C

Supply Voltage................... ....=0.5V to +7.0V
DC Voltage Applied to Outputs 0.5V to +Vggmax
DC Input Voltage... ..—0.5V to +5.5V

DC Input Current ......cccvvvevvnevanriiieennnes -30mA to +5mA

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
reliability.

OPERATING RANGES

Commercial (C) Devices
Temperature .........o.cevevensvniiiiininnininanns 0°C to +70°C
Supply Voltage +4.75V to +5.25V

Military (M) Devices
Temperature .........oveeuvviniinneeniinin. -55°C to +125°C
Supply Voltage .......c.ceevrunieinniinninnns +4.5V to +5.5V
Operating ranges define those limits over which the functional-
ity of the device is guaranteed.

DC CHARACTERISTICS over operating range unless otherwise specified

27506/7 27LS06/7
Symbol Parameters Test Conditions Min} Typ | Max | Min | Typ Max | Units
loH = ~5.2mA
VoH Output HIGH Vce = MIN, OH
(Noto 2) Voltage Vin Vi OF ViL oni = ~2.0mA 24 3.2 24 36 Volts
VoL Output LOW Voo = MIN, loL = 16mA 350 450 280 450 .y
. Voltage VIN=ViH or Vi loL = 20mA 380 500 310 500
Guaranteed Input Logical HIGH
ViH Input HIGH Level Voltage for all Inputs (Note 3) 20 20 Vots
o
Guaranteed Input Logical LOW
ViL Input LOW. Level | yionage for all Inputs (Note 3) 08 08
y Input LOW Voo = MAX, WE, Do-Ds, Ao-A3 -15 | -250 -15 | -250 A
i Current VIN = 0.40V oy 30 | -280 _10 _250
Input HIGI
I tput HIGH Veo = MAX, Vin = 2.4V 0 10 ) 10 vA
Isc Output Short Vee = MAX, - _ - " _ -
(Note 2) Circuit Current VOUT = 0.0V (Note 4) 20 ) -4 % | -20 45 %0
. mA
Icc Power Supply All Inputs = GND _ coML s 100 30 35
Current Ve = MAX ML 75 105 30 38
Input Clamp - - - - - -
VoL Voltage Vee = MIN, Iy =~18mA 0.85 1.2 085 1.2 Volts
VES = Viy or VIWE=V)_ 0 40 0 40
I Output Leakage Voyr =24V
ICEX Current =V =V | HA
VES=ViH o VER=ViLIn | (o102 | <40 | 0 T
WVout = 0.4V, Voo = MAX
Notes:

1. Typical limits are at Voc = 5.0V and Tp = 25°C.

2. This applies to three-state devices only.

3. These are absolute voltages with respect to device
ground pin and include all overshoots due to system

and/or tester noise. Do not attempt to test these values
without suitable equipment. .

4. Not more than one output should be shorted at a time.
Duration of the short circuit should not be more than one
second.
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Am27506/7

SWITCHING TEST

SWITCHING TEST

KEY TO SWITCHING

CIRCUIT WAVEFORM WAVEFORMS
WAVEFORM INPUTS OUTPUTS
MUST BE WILL BE
STEADY STEADY
Vee st 3.0V, may cHANGE  WILLBE
i P FROMHTOL  CHANGING
3000
GNO e
<10ng — o= WILL BE
outeur sovpp ] ST scenss Bsia
Az
cL
6000
I GNOD :M: EON;:AA:GEE g;iANGING,‘
= = . ' TW000030 PERMITTED ) ONKNOWN
TC000170
CENTER
: M DOES NOT LINE IS HIGH
APPLY IMPEDANCE
“OFF“ STATE
KS000010
SWITCHING CHARACTERISTICS over operating range unless otherwise specified
Am27S06A/7A Am27506/7
A A STD STD
C devices M devices C devices M devices
No. Symbol Description Min | Max | Min [ Max | Min | Max | Min | Max | Units
1 tPLH(A]
PLH(A) Delay from Address to Output 25 30 35 50 ns
2 tPHL(A) g
3 tpzH(CS) Delay from Chip Select (LOW) to 15 20 17 25 ns
7.} tpzL(CS) | Active Output and Correct Data
Delay from Write Enable (HIGH)
S tpzH(WE) to Active Output and Correct Data 20 25 35 40 ns
6 tpzL (WE) (Write Recovery-See Note 1)
Setup Time Address
7| A (Prior to Initiation of Write) 0 ° ° 0 ns
Hold Time Address .
8 thiA) (After Termination of Write) 0 0 0 0 ns
: Setup Time Data Input
9 1s(0)) (Prior to Termination of Write) 20 25 25 25 ns
Hold Time Data Input
10 t(0l) (After Termination of Write) 0 0 0 0 ns
MIN Write Enable Width Pulse .
1 tow(WE) 1o Insure Wit 20 25 25 25 ns
12 | tpHz(CS) Delay from Chip Select (HIGH) 15 20 17 25 ns
13 tpL2(CS) {o inactive Output (HI-Z)
14 | e z2(WE) Delay from Write Enable (LOW) .
15 | tprzOWE) to Inactive Output (HI-Z) 20 2 25 35 ns
03205C
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SWITCHING CHARACTERISTICS (Cont.)

Am27LS06A/7A Am27LS06/7
C devices M devices
No. Symbol Description Min Max Min Max Units

! tPLH(A) Delay from Address to Output 55 65 ns

2 tPHL

3 tpzH(CS) Delay from Chip Select to Active a0 35 ns

4 tpzL(CS) Output and Correct Data

S L eaE | R uput and Conect Data 2 s ns

6 tpzL(WE) (Write Recovery-See Note 2)

7 ts(A) Setup Time Address (Prior to Initiation of Write) 0 0 ns

8 th(A) Hold Time Address (After Termination of Write) 0 0 ns

9 ts(Dl) Setup Time Data Input (Prior to Termination of Write) 45 55 ns

10 th(D1) Hold Time Data Input (After Termination of Write) 0 [} ns
11 tow(WE) Min Write Enable Pulse Width to Insure Write 45 55 ns
12 tpHz(CS) Delay from Chip Select to ‘20 35 ns
13 tpLz(CS) Inactive Output (HI-2)

14 tpLz(WE) Delay from Write Enable (LOW)

15 tpHzZ(WE) to Inactive Output (HI-Z) s0 35 ns
Notes:

1. Output is preconditioned to data in (inverted) during write 4. For 3-state output, tpzH(WE) and tpzH(CS) are measured 3
to insure correct data is present on all outputs when write with S1 open, Ci_ = 30pF and with both the input and
is terminated. (No write recovery glitch.) output timing referenced to 1.5V. tpz (WE) and tpz| (CS)

2. tpLH(A) and tpyL(A) are tested with Sq closed and are measured with Sq closed, C_ = 30pF and with both
Cy = 30pF with both input and output timing referenced the input and output timing referenced to 1.5V. tpz(WE)
to 1.5V. . and tpHz(CS) are measured with Sy open and C| < 5pF

3. For open collector, all delays from Write Enable (WE) or and are measured between the 1.5V level on the input to

Chip Select (CS) inputs to the Data Output (Dout),
tpLz(WE), tpz(CS), tpzL(WE) and tpz/(CS) are mea-
sured with S¢ closed and C|_ = 30pF; and with both the

the VoH-500mV level on the output. tp 2(WE) and
tpL2(CS) are measured with Sq closed and C_ < 5pF and
are measured between the 1.5V level on the input and

/9082wy

input and output timing referenced to 1.5V. the VoL+500mV level on the output.

SWITCHING WAVEFORMS

WRITE MODE
(CS = LOW unless otherwise noted)

ADDRESS
1.
J—— o

—] 4, (A}
ro—1(A) g} KW(WE)_.
wE 1Y 15V
. L1111
1(01) o (D1}
WAAMAAAMNMLY VWWWANAAMMN WANANVARAARAAAN)
uuuuu‘n;w“uuuun YYYYVVVVWWVVVVA
0,
0-3 l’l’l't'l'l'l'l'l"'l'l'l'l'l 0 l'l'l'.u'A'l'A'l'A'A'A'A'A'.. .'l"'l'l'A'A'A"'A'I'A'A'A'A’A'l sV

Bo-3

{tp 2(WE) Lo tp7 4 (WE).
toriz W) b

WF001110

Write Cycle Timing. The cycle in initiated by an address change. After tg(A)min, the write enable may begin.
The chip select must also be LOW for writing. Following the write pulse, th{(A)min must be allowed before
the address may be changed again. The output will be inactive (floating for the Am27S07A/07) while the
write enable is LOW.

03205C
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Am27S06/7

SWITCHING WAVEFORMS

15v

15v

ADD:OE: ADDRESS | ADORESS k ADORESS 1
a8
- t9214(CE) ] g (A |- 11 2(E5) — f— top (A} —a] o1z(E)
2L =
00y ——— LI NNNNU_TE__
OUTPUT READ A HIGH \NKAD ALOW IN DISABLE ENABLE READ A HIGH DISABLE
DISABLE IN ADDRESS ADORESS k ouTPuT ouTeuT IN ADDRESS | ouTPuT

Switching delays from address and chip select inputs to the data output. For the Am27S06A/06 disabled

output is ""OFF", represented by a single center line. For the Am27S06A/06 disabled output is HIGH.

WF001210
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Am27S02/3

64-Bit Schottky Bipolar RAM

DISTINCTIVE CHARACTERISTICS

® Ultra-Fast "A" Version: Address access time 25ns

Low Power

® Internal ECL circuitry for optimum speed/power perfor-
mance over voltage and temperature

® Output preconditioned during write to eliminate write
recovery glitch

® Available with open collector outputs (Am27S802/02A)
or with three-state outputs (Am27S03/03A)

® Pin compatible replacements for 3101A, 745289,
93403, 6560 (use Am27S02A/02); for 74S189, 6561,
DM8599 (use Am27S03A/03)

GENERAL DESCRIPTION

The Am27502/02A and Am27S03/03A are 64-bit RAMs
built using Schottky diode clamped transistors in conjunc-
tion with internal ECL circuitry and are ideal for use in
scratch pad and high-speed buffer memory applications.
Each memory is organized as a fully decoded 16-word
memory of 4 bits per word. Easy memory expansion is
provided by an active LOW chip select (CS) input and open
collector OR tieable outputs (Am27S02/02A) or three-state
outputs (Am27S03/03A). Chip selection for large memory
systems can be controlled by active LOW output decoders
such as the Am74S138.

An active LOW Writs line (WE) controls the writing/reading

operation of the memory. When the chip select and write

lines are LOW the information on the four data inputs Dg to
D3 is written into the addressed memory word and precon-
ditions the output circuitry so that correct data is present at
the outputs when the write cycle is complete. This precon-
ditioning operation insures minimum write recovery times by
eliminating the "'write recovery glitch."

Reading is performed with the chip select line LOW and the
write line HIGH. The information stored in the addressed
word is read out on the four inverting outputs Og to Og.

During the writing operation or when the chip select line is
HIGH the four outputs of the memory go to an inactive high
impedance state.

BLOCK DIAGRAM

MODE SELECT TABLE

TA., TA, TA, TAO WE 8 ) "
npu .
— P — Data Output
COl.uM‘Nol;:CODER ROII‘DOEFQ:)DEI\ cs WE Status 00-03 MOde
ouTPuT WRITE/ L L Output Disabled Write
U e EN':‘.I:\ Selacted Word
: | © L] H (Inverted) Read
:> = G: % H X Output Disabled | Desslect
N L
— — - d o, H =HIGH
' 1y o L=LOW
:> z § ﬁ 3 X =Don't Care
M —
TR
H | £
= i
l— — o
- —0
\: > By
Do—o
BD000550
PRODUCT SELECTOR GUIDE
Access Time 25ns 30ns 35ns 50ns 55ns 65ns
Temperature
Range Cc M o] M (o] M
Open Collector | Am27S02A | Am27S02A | Am27S02 | Am27S02 | Am27LS02 | Am27LS02
Three-State | Am27S03A | Am27S03A | Am27S03 | Am27S03 | Am27LS03 | Am27LS03

02191C
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Am27S02/3

CONNECTION DIAGRAM

Top View
DIP
Ag [: @ ~ 16{) Vee
s:= 5] A - N
we s " :] Ay - o
0o ]+ 13[4 a -
6 [1s 12[7] % . "
o, e 1[5,
- A Ay
0y [: ] 10 :] 0y
ono []8 Juls
€D000830 CD000890
Note: Pin 1 is marked for orientation
LOGIC SYMBOL
2 4 [ ] w 12 3
fda,® P00y Oz O3 we
=14 41T RAM
" —tA; oW x 48
BTN 0 0 0 0
T
15000210
ORDERING INFORMATION
Am27S502 A P C B Valid Combinations

Device Type
QOutput Configuration

—— Am27502 PC, PCB,
Burn-in Option Am27LS02 DC, DCB,

B suffix denotes 160 hour Am27503 LC. LCB
burn-in. Am27LS03 DM, DMB,
Temperature FM, FMB,

C - Commercial (0°C to +70°C) LM, LMB

M- Military (~55°C to +125°C) Am27S02A oG PoB
Package Am27S03A DC, Dcaé

D - 16-pin ceramic DIP . DM, OM

F - 16-pin flatpak
L ~ 20-pin leadless chip carrier
P - 16-pin plastic DIP

L— Speed Select

See Product Selector Guide

See Product Selector Guide
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature ............c.c..ceeeuee. -65°C to +150°C
Ambient Temperature with

Power Applied.........ccccvenieniinnnnnnns -55°C to +125°C
Supply VORage ......ocuuveitiiiiiiiiniieaninns ~0.5V to +7.0V
DC Voltage Applied to Outputs.......... -0.5V to +Vgcmax
DC Input Voltage .-0.5V to +5.5V
DC Input Current........ccoevuviniiinveenennees -30mA to +5mA

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
reliability.

DC CHARACTERISTICS over operating range unless otherwise specified /

OPERATING RANGES

Commercial (C) Devices
Temperature ...........coceveeeieneinnvierennnens 0°C to +70°C
Supply Voltage +4.75V to. +5.25V

Military (M) Devices
Temperature .......c.cccevveriminiennenniins -55°C to +125°C
Supply Voltage +4.5V to +5.5V
Operating ranges define those limits over which the functional-
ity of the device is guaranteed.

27S02/3 27LS02/3
Symbol | Parameters Test Conditions Min | Typ | Max | Min | Typ | Max | Units
VOH Output HIGH Vee = MIN, loH = -5.2mA CoM'L a v
(Note 2) | Voltage VIN=ViH o ViL [0y =—20mA | MIL 24 | 32 24 ) 36 olts
Yo Output LOW Voo = MIN, loL = 16mA 350 | 450 280 | 450 v
L Voltage VIN=VIH or VIL [ |5 = 20mA 380 | 500 310 | 500
Guaranteed Input Logical HIGH )
ViH Input HIGH Level Voltage for All Inputs (Note 3) 20 20 volts
(o]
Guaranteed Input Logical LOW
Vie Input LOW Level | yoitage for All Inputs (Note 3) 0.8 0.8
| input LOW Voo = MAX, WE, Do-Da, Ag-Az -15 | -250 -15 | -250 A
L Current VN = 0.40V o _30 | -250 _30 | -250
I input HIGH Vg = MAX, Vi = 2.4V 0 10 0 10 uA
Isc Output Short Vee = MAX, _ _ _ _ _ _
(Note 2) | Gircuit Current™ | VQUT = 0.0V (Note 4) 20 45 | -%0 20 45 90
. _ mA
lce Power Supply All Inputs = GND com'L 75 100 30 35
Current Voe = MAX MIL 75 | 108 30 38
VoL {;‘5{‘;;‘“"’9 Voo = MIN, Iy =-18mA -085 | -1.2 -085 | -1.2 | Volts
V&S = VIH or VIWE=ViL Am27S02A/03A 0 40 0 40
Output L VouT = 2.4V Am27502/03
lcex Current -V, -V HA
VS o T (Note 2) -0 | o -4 | o
Notes:

1. Typical limits are at Vgg = 5.0V and Tp = 25°C.

2. This applies to three-state devices only.

3. These are absolute voltages with respect to device
ground pin and include all overshoots due to system

and/or tester noise. Do not attempt to test these values
without suitable equipment.

4. Not more than one output should be shorted at a time.
Duration of the short circuit should not be more than one
second.

3-25

02191C

€/20S.Twy




Am27502/3

SWITCHING TEST

SWITCHING TEST

KEY TO THE SWITCHING

CIRCUIT WAVEFORM WAVEFORMS
WAVEFORM INPUTS OUTPUTS
MUST BE WILL BE
STEADY STEADY
Vee O——07, 20vpp m way cance  MILLEE
Rt 0% 90% FROMKTOL  CoouiToL
3000 z l
GND e ™ 0% 0%
<10ns —o I—— — <10ns 3 WILL BE
outPuT sovpr | [ — M HSE G
oL :&)ﬂ * 10% ) =105
I GND —————— DOON'T CARE; CHANGING;
I woooo | K SRR SRE
TC000170
CENTER
H DOES NOT LINE 1S HIGH
APPLY IMPEDANCE
- “OFF” STATE
. KS000010
SWITCHING CHARACTERISTICS over operating range unless otherwise specified
Am27S02/3 Am27S02/3
A A . - STD STD
C devices M devices C devices M devices -
No. | Symbol | Description Min |{ Max | Min | Max | Min | Max | Min | Max | Units
1 A .
PLH( )_ Delay from Address to Output 25 30 35 50 ns
2 | teHL(A) :
3_| tpzniCS) | Detay trom Chip Select (LOW) to 15 20 17 25 ns
4 tpzi (C3) | Active Output and Correct Data
5 1 Delay from Write Enable (HIGH)
pZH(WE) to Active Output and Correct Data 20 25 35 40 ns
6 tpzL(WE) | (Write Recovery- See Note 1)
Setup Time Address
L (Prior to Initiation of Write) 0 0 0 0 ns
Hold Time Address
8 | thiA) (Atter Termination of Write) 0 0 0 ° ns
Setup Time Data Input
9 | WO (Prior to Termination of Write) 2 2 25 25 ns
Hold Time Data Input
10| (D) (After Termination of Wite) 0 0 0 0 ns
MIN Write Enable Pulse Width
1 | tow(WE) to Insure Write 20 25 25 25 ns
12 | tpHz(CS) Delay from Chip Select (HIGH) 15 20 17 25 ns
13 | tpz(CS) | to inactive Output (HI-Z)
14 | tpzWE) | pelay from Write Enable (LOW) 20 25 25 35 ns
15 | tpuz(WE) | to Inactive Output (HI-Z) : :
02191C
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SWITCHING CHARACTERISTICS (Cont.)

Am27LS02/3 Am27LS02/3
C devices M devices
No. Symbol Description Min Max Min Max Units
1 | A
PLH(A) Delay from Address to Output 55 65 ns
2 tpHL(A) .
3 tpzH(CS) Delay from Chip Select to Active 30 35 ns
4 tpzL(CS) .| Output and Correct Data
5 tpzH(WE) Delay from Write Enable (HIGH)
' to Active Output and Correct Data 30 35 ns
6 tpzL(WE) (Write Recovery - See Note 2)
7 ts(A) Setup Time Address (Prior to Initiation of Write) (o} 0 ns
8 th(A) Hold Time Address (After Termination of Write) [ 0 ns
9 ts(DI) Setup Time Data input (Prior to Termination of Write) 45 55 ns
10 th(D1) Hold Time Data Input (After Termination of Write) 0 0 ns
1 tow(WE) Min Write Enable Pulse Width to Insure Write 45 55 ns
12 teHz(CS) Delay from Chip Select to a0 35 s
13 tpL2(C) Inactive Output (HI-2)
14 tpz(WE) Delay from Write Enable (LOW) 30 35 ns
15 tpHz(WE) to Inactive Qutput (Hi-Z)
Notes:
1. Output is preconditioned to data in (inverted) during write 4, For 3-state output, tpzH(WE) and tpz(CS) are measured

to insure correct data is present on all outputs when write
is terminated. (No write recovery glitch.)

tpLH(A) and tppi(A) are tested with Sq closed and
Cy = 30pF with both input and output timing referenced
to 1.5V.

For open collector, all delays from Write Enable (WE) or
Chip Select (CS) inputs to the Data Output (Dout),
tpL2(WE), tpz(CS), tpzL(WE) and tpz( (CS) are mea-
sured with S4 closed and C|_ = 30pF; and with both the
input and output timing referenced to 1.5V.

with Sy open, C|_=30pF and with both the input and
output timing referenced to 1.5V. tpzy (WE) and tpz| (CS)
are measured with Sy closed, C|_ = 30pF and with both
the input and output timing referenced to 1.5V. tppz(WE)
and tpyz(CS) are measured with S1 open and C|_ < 5pF
and are measured between the 1.5V level on the input to
the VoH=mNg500mV level on the output. tp_ z(WE) and
tpLz(CS) are measured with Sy closed and C| < 5pF and
are measured between the 1.5V level on the input and
the VoL+500mV level on the output.

SWITCHING WAVEFORMS

'WRITE MODE
ADDRESS
Ap-3 — % 15V
——] 1, (A)
oo t5(A) —] I._xw(iv—s)._.l
w AT

'A‘A'A'A‘A'A'A'A'A'A'A'A'.'AWA‘A’A"A'A‘A'A'A'A'A'A'A'A'
l'l'l'l'A'I'A‘IVA'A'A'A'A"" 4! l"'l'n;'l'l'l'l'l'kvlvl'l'n

(o1 o] thion

YWYWVWWAMIVWWY .
AMAMMAMMANMAN

tpy 2 (WE) tpyy (WE).
z WE
tprip WE) thr GWE)

WF001110

Write Cycle Timing. The cycle is initiated by an address change. After ts(A)min, the write enable may begin.
The chip select must also be LOW for writing. Following the write pulse, th(A)min must be allowed before
the address may be changed again. The output will be inactive (floating for the Am27S03A/03) while the

write enable is (WE) LOW.
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Am27502/3

SWITCHING WAVEFORMS (Cont.)

READ MODE
“":‘: ————  ADORES Y ADORESS | v
A
a 18v
om@j ) L P~ f—e LA -——1 2@
% ‘ w0
s e ey mer e e EY

WF001200

Switching delays from address and chip select inbuts to the data output. For the Am27S03A/03 disabled
output is "OFF", represented by a single center line. For the Am27S02A/02, a disabled output is HIGH.
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'Am27LS00/01 Series

256-Bit Low-Power Schottky Bipolar RAM

DISTINCTIVE CHARACTERISTICS

® High-Speed

® Internal ECL circuitry for optimum speed/power perfor-
mance over voltage and temperature

® Output preconditioned during write to eliminate the write
recovery glitch :

® Available with three-state outputs or with open collector
outputs
® Both inverting and non-inverting versions available.

GENERAL DESCRIPTION

The Am27LS00/01 family is comprised of fully decoded
bipolar random access memories for use in high-speed
buffer memories. The memories are organized 256-words
by 1-bit with an 8-bit binary address field and separate data
in and data output lines. The memories have three active
LOW chip select inputs and a three-state output
(Am27LS00 devices) or open collector output (Am27LS01
devices). All inputs are buffered to present an input load of
only 0.5 TTL unit loads.

Read/write operation is controlled by an active LOW write
enable input. When the write enable is LOW and the chip is
selected the data on the data input is written into the
location specified by the address inputs. During this opera-
tion the output of the -1 device is active and inverts the
value of DI (White Transparent Operation). The other
devices disable the output during the period WE is low.
Reading is accomplished by having the chip selected and
the write enable input HIGH. Data stored in the location
specified by the address inputs is read out and appears on
the data output inverted.

BLOCK DIAGRAM

MODE SELECT TABLE

C emsomoer g
po— Input
N — E Data Output
A o—o E§§ s CS | WE | DI | Status DO (tn+ 1) Mode
rao—1 2% MEMORY CELLS H-| X | X |Inverted/Disabled* | No Selection
~ L { L | L |Output Disabled Write '0'
T T L | L | H [Output Disabled Write '1'
S L[ H | x [Jolecsd B U™ | Read
i — &
10818 —ﬁ & H=HIGH *Inverted = -1 Devices
COLUMN DECODER ®  L=Low Disabled = All Other Devices
T TT1I X =Don't Care
Ay A5 Ag A
BD000590
PRODUCT SELECTOR GUIDE
Access Time 35ns 45ns 55ns
Temperature Range C (o] M M
o c STD Am27LS01A Am27LS01 Am27LS01A Am27LS01
en Collect
P Write Transparent | Am27LS01-1A | Am27LS01-1"| Am27LS01-1A | Am27LS01-1A
STD Am27LS00A | Am27LS00 | Am27LS00A Am27LS00
Three-State
Write Transparent | Am27LS00-1A | Am27LS00-1 | Am27LS00-1A Am27LS00-1

03233C
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Am27LS00/01 Series

A
(=3
&
[
B,
Ae

" anp

CONNECTION DIAGRAM

Top View
DIP

. 6] Vec
0= 18] A2 a
0Os ymEy -
:“ 1] 0 a
qs 7] W -
Oe ul] A
g b3 & -
Os onA.

CD000880

Chip-Pak™
A N Vo M

T3 § 2 2

CD000890

Note: Pin 1 is marked for orientation

LOGIC SYMBOL

211514 79101

5
13—-—-‘0!

12 —O| WE

256W x 1-BIT
RAM

AgAjAz Az Aq AsAgAy
cS

pojo—¢6

LS000200

ORDERING INFORMATION

Am27LS00 1A D C B

Device Type

Am27LS00
Am27LS00A
Am27L.S00-1
Am27LS00-1A

Am27L.S01
Am27LS01A
Am27L.801-1
Am27LS01-1A

. |— Burn-in Option
B suffix denotes 160 hour
burn-in.
Temperature
C - Commercial (0°C to +70°C)
M- Military (-55°C to +125°C)

Package
D - 16-pin ceramic DIP
F - 16-pin flatpak R
L - 20-pin leadless chip carrier
P - 16-pin plastic DIP

L Speed Select
See Product Selector Guide

Three state

Open colllector

Valid Combinations
Am27LS00 PC,
Am27LS00A DC, DCB,
Am27L.S00-1 LC, LCB,
Am270.S00-1A | DM, DMB,
Am27LS01 FM, FMB,
Am27LS01A LM, LMB
Am27LS01-1
Am271.S01-1A

Chip-Pak is a trademark of Advanced Micro Devices, Inc.
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ABSOLUTE MAXIMUM RATINGS
Storage Temperature ...............c.coeuueee. -65°C to +150°C
Ambient Temperature with

Power Applied.........c.ccovevrinnininanne. -55°C to +125°C
Supply Voltage to ground potential
(Pin16 to Pin8) continuous .................. -0.5V to +7.0V

DC Voltage Applied to Outputs

for High Output State .
DC Input Voltage...............
Output Current, into Outputs ........ccceivvniennvnniinnnne, 30mA
DC Input Current.......c.ocevveiiivencnninnnns ~30mA to +5mA

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality:
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device

-0.5V to+Vggmax
...=0.5V to +Vco

OPERATING RANGES

Commercial (C) Devices

Temperature .........coveevenvriiininneneninnns 0°C to +70°C
Supply Voltage......cccccovenvncineennnn. +4.75V to +5.25V

Military (M) Devices
Temperature .........coveeevevnveneennennnes -55°C to +125°C
Supply Voltage +4.5V to +5.5V

Operating ranges define those limits over which the functional-

ity of the device is guaranteed.

reliability.

DC CHARACTERISTICS over operating range unless otherwise specified

1. Typical limits are at Vgc = 5.0V and Tp = 25°C.

2. This applies to three-state devices only.

3. These are absolute voltages with respect to device
ground pin and incllude all overshoots due to system

and/or tester noise. Do not attempt to test these values

without suitable equipment.

Typ
Symbol [ Parameter Test Conditions Min |(Note )| Max Units
loH =-5.2mA COM'L )
VoH Vce = MIN, OH
(Nots 2) Outpu} HIGH Voltage VIN = Vit OF ViL lon = —2.0mA L 24 3.2 Volts
Voc =MiN, =
VoL Output LOW Voltage ViN = Vi of ViL loL = 16mA 0.3 0.45 Volts
Vin input HIGH Level glu.:)atgarg)eed input logical HIGH voltage for all inputs 20 Volts
ViL Input LOW Level &L:;?r;;)ed mpu\ logical LOW voltage for all inputs 0.8 Volts
- tnput LOW Current Vec = MAX, ViN = 0.40V 0.030 | 0.25 mA
WIH Input HIGH Current Vee = MAX, ViN=27V <1 20 A
l(ﬁ%te 2| Ovtput Short Gircuit Current | Ve = MAX, Vour = 0.0V -20 | <30 | -e0 mA
All inputs = GND "A" version 80 115
Icc Power Supply Current Voo = MAX Standard e 70 mA
Voo Input Clamp Voltage Vee = MIN, Iy =-18mA -0.850 | -1.2 Volts
VES = Vi or VRE = Vi,
' Vout = 2.4V Y 30 kA
1ICEX Output Leakage Current
VEE =Viy or VRE = Vit -
VouT = 0.4V, VCG = MAX (Note 2) 0 | 0 HA
~ Notes:
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Am27LS00/01 Series

FROM
ouTPUT

SWITCHING TEST

SWITCHING TEST

KEY TO SWITCHING

WAVEFORM INPUTS ouTPUTS
MUST BE WILL BE
STEADY STEADY
TEST POINT s
WILL BE
30Vpp MAY cHANGE  PIELBE
Z 0% 90% m FROMHTOL ~ SHAMGING
10%
cnp.———i 0% :
<1008 —] }._ — <ions waycuance  WILLBE
3.0Vp-p -—-ﬂxm 0% FROML TOH  gromt ToH
10% 10%
GNOD DON'T CARE; CHANGING:
ANY CHANGE  STATE
TW000030 PERMITTED UNKNOWN
TC000210 centen
M DOESNOT  _ LINE ISHIGH
APPLY IMPEDANCE
“OFF" STATE |
KS000010

SWITCHING CHARACTERISTICS over operating range unless otherwise speciﬁed

Am27LS00A/01A family Am27S00/01 family
C devices M devices C devices M devices

No. Symbol Description Min | Max | Min | Max | Min | Max | Min | Max | Units
1 tPLH(A) Delay from Address to Output 35 45 45 55 ns
2 tPHL(A)

3 tpzH(CS) | Delay from Chip Select (LOW) to 25 25 25 30 ns
4 tpzL(CS) to Active Output and Correct Data :

5 tpzHWE) | Delay from Write Enable (HIGH) 5 5 . 5 5 ns
6 tpzL (WE) to Active Output and Correct Data

I i GH

7| tetE) | By fom Wit Enablo (G s = B s |
! Setup Time Address (Prior

8 ts(A) to Initiation of Write) 0 5 0 5 ns

Hold Time Address (After
9 th(A) Termination of Write) 0 5 0 5 ns
Setup Time Data Input (Prior
10 ts(D1) to Termination of Write) 25 30 30 55 ns
. Hold Time Data Input (After

" th(0h Tormination of Write) 5 5 0 5 ns
12 tow(WE) | Min Wit Enablo Pulso Width 25 30 30 35 ns
13 tpHz(CS) Delay from Chip Select (HIGH) 25 25 25 . 30 ns
14 tpL2(C) to Inactive Output (HI-Z)

15 te.zZ0WE) | Delay from Write Enable (LOW) 30 40 30 40 ns
16 tpHZ(WE) to Inactive Output (HI-Z) (Note 6) . ’
Notes:

1.

Typical limits are at Vog = 5.0V and T = 25°C.

2. Output is preconditioned to data in during write to insure

correct data is present on all outputs when write is
termilneted. (No write recovery glitch.)

. tpLH(A) and tpHL(A) are tested with S closed and

CL = 50 pF with both input and output timing referenced
to 1.5V. :

. For open collector, all delays from write Enable(WE) or

Chip_Select(CS) inputs to_the Data Qutput{Doyt),
tpLz(WE), tpzL(CS), tpzL(WE) and tpz( (CS) are mea-

6.

sured with S closed and Ci = 50pF and with both the
input and output timimg referenced to 1.5V.

. For 3-state output, tpzH(WE) and tpzi4(CS) are measured

with S open, C_ = 50pF and with both the input and
output timing referenced to 1.5V. tpz (WE) and tpz| (CS)
are measured with S closed, C = 50 pF and with both
the input and output timing referenced to 1.5V. tpnz(WE)
and tpHz(CS) are measured with S open and C_ < 5pF
and are measured between the 1.5V level on the input
and the VpoL+500mV level on the output.

Does not apply to -1 devices.
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SWITCHING WAVEFORMS

>
3
N
N
~
WRITE MODE §
ADORESS OUUUOOUKKKRRRRK) S
Ao-7 ..‘I.A’A.A’A’A‘A‘A’A’A"’A’A.I.A’A‘A g
>0ns t niA) MAX g)
= LNV 1l 2
F—tglA) MAX = feo— toAWE) MIN s
- \ MW\ [
00 MAX —o t(D1) MAX
g AXAXAXKXCAXAXAX
MAX {WE o——trec
00 u ‘r;\—l :::W!)) MIN—] - -
e 3-0 1111}

o2 (WE) MAX tpzy (WE) MAX
) WF001090

Write Cycle Timing. The cycle is initiated by an address change. After ts(A) max, the write enable may
begin. The chip select must also be LOW for writing. Following the write pulse, th(A) max must be allowed

before the address may be changed again. The output will be inactive (floating for the Am27LS00-1A/00-1) 3
while the write enable is LOW. Ordinarily, the chip select should be LOW during the entire write pulse. -

READ MODE

AooREss ADORESS j — ADDRESS k V, )
=
(T3} ()
tpzn(CS) thnL (A} ——e] oz »2 ) "— "mw—-' =

OuTPUT READ A HIGH READ A LOW IN DISABLE ENABLE READ A HIGH
DISABLED IN ADDRESS j ADDRESS & OUTPUT QUTPUT IN ADDRESS |

WF001100

Switching delays from address and chip select inputs to the data output. For the Am27LS00-1A/00-1 dis-
abled output is "OFF," represented by a single center line. For the Am27LS01-1A/01-1, a disabled output is
HIGH.

3233C
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Am93412/422 Family

256 x 4-bit TTL Bipolar IMOX™ RAM

Am93412/422 Family

DISTINCTIVE CHARACTERISTICS

® High-speed

® |Internal ECL circuitry for optimum speed/power perfor-
mance over voltage and temperature )

® Output preconditioned during write to eliminate write
recovery glitch

® Available with 3-state outputs or with open collector
outputs .

® Power dissipation decreases with increasing tempera-
ture

GENERAL DESCRIPTION

The Am93412/22 family is comprised of 1024-bit RAMs
built using Schottky diode clamped transistors in conjunc-
tion with internal ECL circuitry and are ideal for use in high-
speed control and buffer memory applications. Each mem-
ory is organized as a fully decoded 256-word memory of
four bits per word. Easy memory expansion is provided by
an active LOW chip select one (CS1) and active HIGH chip
select two (CSp) as well as open collector OR tieable
outputs (Am93412) or 3-state outputs (Am93422).

An active LOW write line (WE) controls the writing/reading
operation of the memory. When the chip select one (CS1)
and write line (WE) are LOW and chip select two (CSp) is
HIGH, the-information on data inputs (Do through D3) is
written into the addressed memory word and preconditions

the output circuitry so that true data is present at the
outputs when the write cycle is complete. This precondi-
tioning operation insures minimum write recovery times by
eliminating the "'write recovery glitch."”

Reading is performed with the chip select one (CS1) LOW
and the chip select two (CS2) HIGH and the write line (WE)
HIGH and with the output enable (OE) LOW. The informa-
tion stored in the addressed word is read out on the
noninverting outputs (Og through Og).

The outputs of the memory go to an inactive high-
impedance state whenever chip select one (@1) is HIGH,
chip select two (CSp) is LOW, output enable (OE) is HIGH,
or during the writing operation when write enable (WE) is
LOW.

BLOCK DIAGRAM

MODE SELECT TABLE

cs,
0, Dy D; D, s Input Output
[ 11 csy|cs|WE[OGE [ Dy | oOn Mode
OATA iPuT wE L X X X X | *HIGH z Not Select
INT
X H | X X X | *HIGH z Not Select
{} ) - L H L H H X | *HIGH Z | Output Disable
Op
A -c%—————- Selected
P ] 2 oo f HILIHILI]X Data Read Data
Al 8 :‘> nx2 :> H “’k: A LU XL [*HGH Z | write 0"
ARRAY 9
2 s : 2 Fck: ITH L[ L] X H]| HGHZ | Wrte "1
al e : » 03
X H = HIGH L=LOW X = Don't Gare
{} *High Z implies outputs are disabled or off. This condition is
A defined as a high impedance state for the Am93422A/422
s COLUMN and as output high level for the Am93412A/412.
Ay DECODER
BD000600
PRODUCT SELECTOR GUIDE
Access Time 35ns 45ns 55ns 60ns 75ns
Temperature Range . C C M M (o] M M
Open Collector Amgaatza | ATSI412 | Amoas12a | AmodLa12A |AmeaL412| Am93412 |AmeaLat2
Three-State AmM93422A Afn'g‘gfjggA Am93422A | Amo3L422A |Amo3L422| Am93422 | Amo3L422
IMOX is a trademark of Advanced Micro Devices, Inc. 030808
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CONNECTION DIAGRAM 3
Top View Q@
-
DIP Flat Package ’ Chip-pak™ L
. L-28-2° 8
N
g
: 3
e <
g; :;, ————Je NfpF——— :cc
—— —————— A
:]ng :E ——— —————— -g
[e——————— —————— 1
:]c'g Ay —————— == W'
Ay C————————— —————— CsS;
r]cs: [y—— t——————y 0,
301 GND ———————] N —-
o, gc. ] ‘==> g;-
0. D? ] z 0:
T ———————— [} npe——monc
o, )
1o, : ) CD001000
CD000s10 ' CD000620

Note: Pin 1 is marked for orientation

LOGIC SYMBOL

[ l‘s) an
H n 12 15

@ a—fa, 0 P2 Bl g
3} 3— A, TS, p—19 (@)
(@ 2— A, WE P— 20 (22)
M 1 — Ay OF p— 18 (20)
(23) 21 ——4 A,
Oy — 10 (10}
’ 5 5 j As Oy p— 12 (14
{6) 6 Ag 0 r— 14 (16)
@ 7 Az . 03— 16 (18) '
LS000220

ORDERING INFORMATION

Am93422 A P C B'-—B o Valid Combinations
‘ ‘Burn-in Option Am93412 PC, PCB
Eurs:f'fr;x denotes 160 hour Am93412A DC, DCB,

' Am93L412 LC, LCB,
Temperature Am93L412A | DM, DMB,

C - Commercial (0°C to +70°C) Am93422 FM, FMB,

M~ Military (-55°C to +125°C) Am93422A LM, LMB

Am93L422
Package Am93L422A

D - 22-pin ceramic DIP

F - 24-pin flatpak

L - 28-pin leadless chip carrier
P — 22-pin plastic DIP

— Speed Select
See Product Selector Guide

Device Type
AmS93412 family ~ Open Collector

Am93422 family -~ Three state

Chip-pak is a trademark of Advanced Micro Device, Inc.
030808
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Am93412/422 Family

ABSOLUTE MAXIMUM

Storage Temperature

Ambient Temperature with

Power Applied
Supply Voltage
DC Voltage Applied to Outputs..
DC Input Voltage.................
DC Input Current

RATINGS
~65°C to +150°C

~55°C to +125°C
...... -0.5V to +7.0V
-0.5V to +Vccmax
...=0.5V to +5.5V

-30mA to +5mA

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device

reliability.

OPERATING RANGES

Commercial (C) Devices

Temperature .......coccovevvvrniinieeninniiennans 0°C to +70°C

Supply Voltage..........cecveviiieninnans +4.75V to +5.25V
Military (M) Devices

Temperature .... -55°C to +125°C

Supply Voltage +4.5V to +5.5V
Operating ranges define those limits over which the functional-
ity of the device is guaranteed.

DC CHARACTERISTICS over operating range unless otherwise specified

T
Min (No¥: 1)

Symbol | Parameter Test Conditions Max Units
VoH Voo = MIN, -
(Note 2) Output HIGH Voltage Vi = ViH or Vi IOH = -5.2mA 24 3.6 Volts
Vo = MIN, -
VoL Output LOW Voltage Vi = Vi or ViL loL = 8.0mA 0.350 | 045 Volts
ViH Input HIGH Level (Note 3) Guaranteed input logical HIGH voltage for all inputs 21 1.6 Volts
ViL Input LOW Level (Note 3) Guaranteed input logical LOW voltage for all inputs | 15 0.8 Volts
e Input LOW Current Vce = MAX, VN = 0.40V -100 | -300 A
[ Input HIGH Current Vee = MAX, VN = 4.5V 1 40 pA
(NL%;Z) Output Short Circuit Current Vce = MAX, Voyr = 0.0V (Note 4) . -90 mA
. Ta=70°C STD devices 100 130
L devices 55 75
ALL inputs = GND " STD devices 155
! P S C t TA=0
cC } ower Supply Curren Voe = MAX A C L dovices 30 mA
TA=-55°C STD devices 170
L devices 90
Ve Input Clamp Voltage Veo=MiN, Iy =-10 mA -0.850| -1.5 Volts
Vourt = 2.4V Am 93422A/422 ) 0 50
Vourt = 0.5V, _ .
Icex Output Leakage Current Voo = MAX Am93422A/422 50 0 HA
Vout = 4.5V Am 93412A/412 0 100
CiN Input Pin Capacitance See Note 5 4 pF
Cout Output Pin Capacitance See Note § 7 pF
Notes:

1. Typical limits are at Voo = 5.0V and Tp = 25°C.

2. Applies only to devices with three-state outputs
(Am93422 family)

3. These are absolute voltages with respect to device
ground pin and include all overshoots due to system
and/or tester noise. Do not attempt to test these values
without suitable equipment.

4. Not more than one output should be shorted at a time.
Duration of the short circuit should not be more than one
second.

*5. Input and output capacitance measured on a sample
basis @ f=1.0MHz.
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SWITCHING TEST SWITCHING TEST “KEY TO SWITCHING a
w
CIRCUIT WAVEFORMS WAVEFORMS by
R
™
N
R WAVEFORM INPUTS OuTPUTS N
n
MUST BE WILL BE [
STEADY STEADY 3
Vee 00— 0 <
cC WILL BE
St o~ MAY CHANGE
w N T s e,
€000 0%
- GO o WILL BE
CUTPUT <10ng —e={ p—— — <10ns MAY CHANGE
= = T wwssesss Eidti,
cL . ;
I 12000 10% 10%
GND DON'T CARE: CHANGING;
L1 ooooso | JU S SRE
TC000200
CENTER
H DOES NOT LINE IS HIGH
APPLY IMPEDANCE
“OFF“ STATE
KS000010
SWITCHING CHARACTERISTICS over operating range unless otherwise specified
Am93412A/422A Am93412/422
C devices M devices C devices M devices
No. Symbol Description Min | Max | Min | Max | Min | Max | Min | Max | Units
1 [tpLH(A)(Note 1) | Delay from Address to Output 35 45 45 . 60 ns
2 tpri(ANNote 1) | (Address Access Time)
3 tpz1(CS1,CS2) Delay from Chip Select to Active 25 a5 30 45 ns
4 tpzL(C51,CSp) | Output and Correct Data . .
Delay from Write Enable to
5 | tezn(WE) Active Output and Correct Data 25 40 40 50 ns
6 | tpzL(WE) (Write Recovery)
7| tpzn(OE) Delay from Output Enable to Active 25 35 30 45 ns
8 tpzL(OF) Output and Correct Data
Setup Time Address (Prior to
9 |t | nitiation of Wite) 5 5 10 10 ns
Y Hold Time Address (After .
10| th(A) Termination of Write) 5 5 5 5 ns
Setup Time Data input (Prior to
R R Initiation of Write) 5 5 5 .S ns
Hold Time Data Input (After
12 (0 Termination of Write) 5 5 5 5 ns
- = Soloot (Pr
N e e ; ; ; :
1| @808 o9 Tme CoR e A 5 s 5 5 ns
15 | tow(WE) Min Write =nable Pulse Width 20 35 30 40 ns
16 - | tpH2(CS1,CS2) | Detay from Chip Select to Inactive 30 35 30 45 ns
17 | tp z(C34,CSz) | Cutput (HIGH-Z)
18| tpHz(WE) Delay from Write Enable to Inactive 30 40 35 45 ns
19 [ tpLz(WE) Output (HIGH-Z)
20 | tpHz(OF) Delay from Output Enable to 20 | s 30 45 ns
21 tpLz(OE) Inactive Output (HIGH-2Z) .,
03080B
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Am93412/422 Family

SWITCHING CHARACTERISTICS (Cont.)

Am93L412A/422A Am93L412/422
C devices M devices C devices M devices
No. Symbol Description Min | Max | Min | Max | Min | Max | Min | Max | Units
1 {tLH(A)Note 1) | Delay from Address to Output 45 55 60 75 ns
2 tpHL(A)(Note 1) | (Address Access Time)
3 _[tpzn(€51.6S2) | Delay from Chip Select to Active 30 40 '35 45 ns
4 1p21 (CS1,CSp) | Output and Correct Data
Delay from Write Enable to N
5| tezn(WE) Active Output and Correct Data 40 45 45 50 | ns
6 | tpzL (WE) (Write Recovery) ]
7| tpzn(©E) Delay from Output Enable to Active 20 0 25 45 ns
8 tpz, (OE) Output and Correct Data
Setup Time Address (Prior to
8 1s(A) Initiation of Write) 5 10 10 10 ns
Hold Time Address (After
10| t(A) Termination of Write) 5 5 5 10 ns
Setup Time Data Input (Priar to
10 Initiation of Write) 5 5 5 5 ns
Hold Time Data Input (After
121 t(D) Termination of Write) 5 5 5 5 ns
Setup Time Chip Select (Prior to
18 | 1@81.052 | |iation of Write) 5 5 5 5 ns
Hold Time Chip Select (After
14 | @S1.CS2) Termination of Write) 5 5 5 10 ns
. Min Write Enable Pulse Width
15 | tow(WE) to insure Wit A 35 40 45 55 ns
16 | tpHz(CS1.CS2) Delay from Chip Select to Inactive 30 40 35 45 ns
17 | tp12(C54,CS) | Output (HIGH-Z) ,
18 | tprz(WE) Delay from Write Enable to Inactive 35 40 40 45 ns
19 |t z(WE) Output (HIGH-2) _
20 | tpz(OF) Delay from Output Enable to 30 "40 a5 45 ns
21 | tp 2(0F) Inactive Qutput (HIGH-Z)
Notes:

1. tpH(A) and tpHL(A) are tested with Sy closed and both the input and output timing_referenced to 1.5V.
CL = 15pF with both input and output timing referenced tpzL(WE), tpz((CS4 CS3) and tpz| (OE) are measured with
to 1.5V. 1 closed, Ci = 15pF and with both the input and output

2. For open collector devices, all delays from Write Enable timing referenced to 1.5V. tpHz(WE), tpHz(CS1, CS2) and
(WE) or selects (CS4, CS»,0E) inputs to the Data Output tpHz(OE) are measured with Sy open and Cy_ < 5pF and are
(Oo-03) (tpLz(WE), tp1z(CSy, CS3), tpLz(OE) measured between the 1.5V level on the input to the
tpzL(WE), tpzL(CS1, CS2) and tpz (OF)) are measured- VoH-500mV level on the output. tpy z(WE), tpz(CS1, CS2)
with S¢ closed and Ci_ = 15pF; and with both the input and tp z(OE) are measured with S¢ closed and C| < 5pF
and output timing referenced to 1.5V. and are measured between the 1.5V level on the input and

3. For 3-state output devices, tpzr(WE), tpzH(CS1, CSp) and the VoL +500mV level on the output.

tpzH(OE) are measured with S1 open, C|_= 15pF and with

3-38.
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SWITCHING WAVEFORMS
WRITE MODE (WITH OE = LOW)

El
cHip >< }(
- SELECT
cs; -

2

= DRK )W [
ADDRESS
wNPUTS

Dx
DATA
INPUT

>
3
©
©
-
-h
o
~
&
N
X
m
)
2
<

1,(D1) - (o)
WE == tow{WE) -
WRY;E )( 7‘
ENABLE A o —
[———1(C51, CS2) (TS, €S3) ———=|
o V7 TR 7/
ouTeUT A\\Y AN\Y
1524CS,CS5) tonz(WE) toz2n(WE) tenz(CS1. CS2)
tp21(CS,CS2). to 2(WE) tpz (WE) tp. 281, CS2)
) WF001120
READ MODE
AODRESS - " -
pore i K 15V
OE or T3,
: sV
cs.
'P:n(b-gx) ton(A) tp 2(TS,) 1p7,(CT)) F‘ :mdgl)
tz’zz,:f((:s ) —f==— MAX -] N ;;x —_— :::zu((c ))—--qu- '{’,I;L((?f), et 1(AJMAX .1 - uu__t_ ‘:,:‘zz(( )
—] fmun MIN MIN —] — ;ulix:‘ ] p—un "';'
Ox N
DATA OUT i1} A1\ S
i oL
OUTPUT  READ A HIGH READ A LOW DISABLE  ENABLE READ A MIGH DISABLE
DISABLED IN ADORESS IN ADORESS k ouTPUT  OUTPUT IN ADDRESS i OuTPUT
‘ WF001130

Switching delays form address input, output enable input and the chip select inputs to the data output. For
the Am93422A/422 disabled output is ""OFF", represented by a single center line. For the Am93412A/412, a
disabled output is HIGH.
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Am10415

Ami

0415

1024 x 1 IMOX™ ECL Bipolar RAM

DISTINCTIVE C

® Fast access time (10ns typ.) — improves system cycle
speeds

® Fully compatible with standard voltage compensated
10K series ECL — no board changes required

® |Internally voltage compensated providing flat AG perfor-
mance

HARACTERISTICS

¢ Outputs preconditioned during write cycle eliminating
write recovery glitch :

® Emitter follower outputs — easy wire-ORing

® Power dissipation decreases with increasing tempera-
ture

GENERAL DESCRIPTION

The Am10415SA, Am10415A and Am10415 are fully de-
coded 1024-bit ECL RAMs organized 1024 words by one
bit. Bit selection is achieved by means of a 10-bit address,
Ao through Ag. Easy memory expansion is provided by an
active LOW chip select (C3) input and an unterminated OR
tieable emitter follower output.

An active LOW write line (WE) controls the write/read
operation of the memory. When the chip select and write
lines are LOW, the data input (D) is written into the
addressed memory word simultaneously preconditioning

the output so true data is present when the write cycle is
complete. This preconditioning operation insures minimum
write recovery times by eliminating the "write recovery
glitch."”

Reading is performed with the chip select line LOW and the
write line HIGH. The information stored in the addressed
word is read out on the noninverting output (Doyr).

During the writing operation or when the chip select line is
HIGH the output of the memory goes to a LOW state.

BLOCK DIAGRAM

MODE SELECT TABLE

Input Output
©s | WE | b | Dour Mode
H X X L Not Selected
L L L L Write ''0"
L L H L Write 1"
L H X Dout |Read
| @ | H=HiGH
L =LOW
Aelislarlaelay X =Don't Care
BD000640
PRODUCT SELECTOR GUIDE
Access Time 15ns 20ns 20ns 25ns 35ns 40ns
Temperature
Range C M C M Cc , M
Part Number Am10415SA | Am10415SA | Am10415A | Am10415A | Am10415 | Am10415
IMOX is a trademark of Advanced Micro Devices, Inc.

014198
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CONNECTION DIAGRAM 3
Top View e
—h
o
° U/
Oour ] 1 16 Vee
A2 15 ] Ow
a3 4[]
A wwe
Ay : 5 1274
A ]s 11 [7] As
A7 10 ]4
Vee [0 9 : Ag
€D000920
LOGIC SYMBOL
"(5 ﬂ 136
€S Oy WE
2—A
e
s —ia
s —{ay
6 —J Ay
7 —fAg
9 —4As
10 — A7
n —Jag
12 ——{ Ay
Oour
1
LS000240°
ORDERING INFORMATION
Am10415 SA P C B Valid Combinations
L eunin opin g, R
Eursr:{fi::x denotes 160 hour Am104158A | LC, LCB,
: DM, DMB,
Temperature | FM, FMB,
C - Commercial (0°C to +70°C) . LM, LMB
M- Military (-55°C to +125°C)
Package
D - 16-pin ceramic DIP
F - 16-pin flatpak
L - 20-pin leadless chip carrier
P - 16-pin plastic DIP
L— Speed Select
) See Product Selector Guide
Device Type
1024 x 1 ECL Bipolar RAM

014198
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Am10415

ABSOLUTE MAXIMUM RATINGS

Storage Temperature ........c.coveverennennns -65°C to +150°C
Ambient Temperature with

Power Applied.........oeivvireiniinninnnns ~55°C to +125°C
Veg Pin Potential to GND Pin................ ~7.0V to +0.5V
Input Voltage (DC) .....ccvvvvvnviniiniennicinnianns VEE to +0.5V
Output Current (DC Output HIGH) ....... -30mA to +0.1mA

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
reliability.

DC CHARACTERISTICS (Commercial)

OPERATING RANGES

Commercial (C) Devices

Temperature .......c.cevuueieviivicennnineennne. 0°C to +70°C

Supply Voltage.......cccoveevivininiinnnnns -5.46V to -4.94V
Military (M) Devices S

Temperature ........cccoeeuverenvnerenenns -55°C to +125°C

Supply Voltage -5.72V to ~4.68V
Operating ranges define those limits over which the function-
ality of the device is guaranteed.

Symbol | Parameter Test Conditions (No?e 3) (N'I;¥6p 1) (Nolt‘e 3) | Units

Ta=0°C -1000 -840

VOH Output Voltage HIGH . Ta=+25°C -960 -810 mv
VIN=ViHA oF ViLg Ta=+75°C -900 -720
TA=0°C -1870 -1665

VoL Output Voltage LOW Ta=+25C -1850 -1650 mv
Loading is Ta=+75°C -1830 -1625

5092 to —2.0V Ta=0C ~1020
VoHC Output Voltage HIGH Ta=+25C -980 mv
VIN=ViHB Of ViLA Ta=+75C -920

Ta=0°C ~1645

VoLc Output Voltage LOW Ta=+25°C -1630 mv
Ta=+75°C -1605
Ta=0°C -1145 -840

Vin fnput Voltage HIGH g‘:a/’\a""}ﬁgﬂts'"(",‘j&ﬂ‘)age HIGH Ta=+25C 1105 ~810 mv
Ta=+75°C -1045 -720
- Ta=0°C -1870 -1490

viL Input Voltage LOW e ooty oo LOW To=+25°C | -1850 -1475 | mv
Ta=+75°C -1830 -1450

hH Input Current HIGH VIN = VIHA Ta=0 to +75°C 220 MA

Input Current LOW : 05
e -| Chip Select (CS) ViN=Vitg Ta=+25°C _50 170 mA
All Other Inputs
y 10}
e frf?ﬁ') Supply Current - All Inputs and Outputs Open :: : g ;3500 -150 - 19005 "
Notes:

1. Typical values are at Vgg = -5 2V, T = 25°C and maxi-
mum loading.

2. Guaranteed with transverse air flow exceeding 400 linear
F.P.M. and 2-minute warm-up period. Typical thermal
resistance values of the package are:
8a (unction to Ambient) = 90°C/Watt (still air)
84a (Junction to Ambient) = 50°C/Watt (at 400 F.P.M.

air flow)

8yc (Junction to Case) = 25°C/Watt

3. Definition of symbols ‘and terms used in this product
specification: The relative values of the specified condi-
tions and limits will be referenced to an algebraic scale.
The extremities of the scale are: "'A" the value closest to
positive infinity, ''B"* the value closest to negative infinity.

4. These are absolute voltages with respect to device
ground pin and include all overshoots due to system
and/or tester noise. Do not attempt to test these values
without suitable equipment.
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_DC CHARACTERISTICS (Military)

B Typ A
Symbol | Parameter Test Conditions (Note 3) { (Note 1) | (Note 3) | Units
VoH Output Voltage HIGH Ta=-55°C | -1070 -860
= © - -
VIN=ViHA o ViLg Taz+ 125 C | -860 650 mv
VoL Output Voltage LOW Ta=-55°C_ | -1900 - 1690
Lo?i:ling is TA=+125°C | -1800 —~1570
5052 to -2.0V = -
VoHe Output Voitage HIGH ; Tp =-55°C 1090 -y
= o -
VIN = ViHB of ViLA TA +12°5 C 880
VoLc Output Voltage LOW Ta=-55°C -1670 mv
Ta=+125°C -1550
ViH Input Voltage HIGH Guaranteed Input Voltage HIGH TaA=-55°C | -1215 - 860 .
for All inputs (Note 4) Tp=+125°C | ~1005 —650
ViL Input Voltage LOW Guaranteed Input Voitage LOW Ta=~55°C -1900 -1515 mv
for All Inputs (Note 4) Tp=+125°C | ~1800 1395
liH Input Current HIGH VIN = ViHA TA =-55°C 250 BA
Input Current LOW 05
Lt Chip Select (C5) ViN=V|LB Ta=-55°C -éO 170 HA
All Other Inputs
lee Power Supply Current All inputs and Outputs Open TA=-58°C | -165 | -115 mA
(Pin 8) Ta = +125°C -80
Note: See DC CHARACTERISTICS table (Commercial).
014198
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Am10415

" SWITCHING TEST SWITCHING TEST KEY TO SWITCHING
ClRCU.T WAVEFORM TEST WAVEFORM
WAVEFORM INPUTS OUTPUTS
w was
- " . )
osv MASIST G
MAY CHANGE  MILLBE

DON'T CARE; CHANGING:

&
E]

TESE

TWO000050 ANY CHANGE  STATE
b PERMITTED UNKNOWN
Vee CENTER
TC000220 ggsksvuor LN I;i:gu
"QFF” STATE
. KS000010
Rt = 5082 temination of measurement system
CL = 30pF(including stray jig capacitance)
SWITCHING CHARACTERISTICS (Commercial)
Am10515SA Am10415A Am10415
Test Typ Typ Typ
No. | Symbol | Parameters Conditions Min | (Note 1) { Max | Min | (Note 1) | Max | Min | (Note 1) | Max | Units
READ MODE '
Chip Select
1 |tacs et Tine Measured at 6 8 6 8 7 10 ns
50% of input to
Chip Select Recovery valid output
2 |iacs Time (ViLa for VoL or 5 8 5 8 7 10 ns
ViHp for Vi
3 tAA Address Access Time 1HB o) 10 15 13 20 20 35 ns
WRITE MODE
Write Pulse Width - "
4 |tw (fo Guarantee Wilting) | 'WSA = twsa(Min)] 10 6 12 9 25 | 15 ns
5 |twso Dot Setup. e 2 0 4 0 5 ) ns
6 |twip Data Hold Timo 2 0 4 0 5 0 ns
7 | twsa Rddress Setup Time | 4y = ty(Min) 3 ) 5 3 8 5 ns
8 | twha Address Hold Time 2 0 3 0 4 1 ns
9 |twsos | ghip Select Satup Time 2 0 4 0 5 0 ns
Measured at
Chip Select Hold Time | 50% of input to
10 | twhes Aftepr Write valid output 2 0 4 0 5 0 ns
(ViLa for Vo or
11 tws Wiite Disable Time ViHB for Vo) 5 10 5 10 7 10 ns
12 twR Write Recovery Time 6 12 10 15 14 20 ns
RISE TIME AND FALL TIME
13 |t Output Rise Time Measured 5 5 5 ]
b 20% ns
14 1 Output Fall Time and 80% points 5 5 5
CAPACITANCE
15 CiN Input Pin Capacitance M with a 4 5 4 5 4 5 F
16 | Cour Output Pin Capacitance | Pulse Technique 7 8 7 8 7 8 P
014198
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>
SWITCHING CHARACTERISTICS (Military) i
o
o
Am10415SA Am10415A Am10415 a
’ Test Typ ) Typ Typ
No. [ Symbol | Parameters Conditions Min | (Note 1) | Max | Min- | (ote 1) | Max | Min | (Note 1) | Max | Units
READ MODE
hi | .
1 |tacs %n:% Select Accass Measured at 6 10 6 12 7 15 ns
p 50% of input to
hip Select Recovery valid output
2 tRcs Time (ViLa for VoL o 5 10 5 12 7 15 ns
Ving for V
3 tAA Address Access Time g for Vor) . 10 20 13 25 20 40 ns
WRITE MODE )
Write Pulse Width .
4 |t (to Guarantee Writing) | WSA = twsa(Min)| 13 6 16 9 25 15 ns
Data Setup Time ) .
5 |twso Prior to Write 3 0 4 0 7 0 ns
Data Hold Time -
6 twHD After Write 3 0 4 ] 7 [ ns
7 twsa Address Setup Time tw = tw(Min) 4 0 5 3 8 5 ns
Address Hold Time
8 twHA After Write 3 0 4 0 7 1 ns
Chip Select Setup Time
-9 |twscs Prior to Write 3 0 4 0 7 0 ns
Measured at
Chip Select Hold Time | 50% of input to
10 |twHes | A writs valid output 3 0 4 0 7 0 ns
(Via for Vo or
11 tws Wirite Disable Time ViKg for VoH) 5 10 5 10 7 10 ns
12 wWR Write Recovery Time 6 12 10 15 14 20 ns
RISE TIME AND FALL TIME
13 tr Output Rise Time Measured 5 5 5 ns
between 20%
14 4 Output Fall Time and 80% points 5 5 5 ns
CAPACITANCE
15 [ Cn Input Pin Capacitance Measure with a 4 5 4 5 4 5 E
16 | Cout Output Pin Capacitance | Pulse Technique 7 8 7 8 7 8 P
Note: See DC CHARACTERISTICS table (Commercial).
SWITCHING WAVEFORMS
il
WRITE MODE
o /
H
SELECT \ 7
LXK R
ADDRESS
weurs |
5 R R R
DATA
INPUT
twso twHp
” W
we \ 4
ENABLE twsa N WA
twscs twres ——————
Oout o] "4 AN 77 AN Vine
DATA 75 7 ANAY /// AN v
ouUTPUT 2727 X 72777 ARV
—-‘Agﬁ [ tws —=1 F—twa—{ }‘—'ﬁcs—.
’ WF001160
014198



Am10415

SWITCHING WAVEFORMS (Cont.)

g . READ MODE ' '
‘Dﬁ ADDRESS J * ADORESS K x ADORESS L - 5%

= )

. A -

L7, m \ » \ 177, 2w u Y

. Veu
DATA OUT //// AN 11/ AN Vea
“‘, W 2LLT m
f——tacg —=| |fo— tan —=f fo— tag —of thcs
cHe READ A HIGH READ A LOW " READ A HIGH - CHP
DESELECTED  IN ADDRESS J N ADORESS K IN ADDRESS L DESELECTED

'WF001170
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Am100415

1024 x 1 IMOX™ |l ECL Bipolar RAM

DISTINCTIVE CHARACTERISTICS

® Fast access time (10ns typ.) — improves system cycle
speeds

® Enhanced output voltage level compensation providing
6X (improvement in) VoL and VoH stability over supply
and temperature ranges

® |[nternally voltage and temperature compensated provid-
ing flat AC performance

® Outputs preconditioned during write cycle eliminating
write recovery glitch )

® Emitter follower outputs — easy wire-ORing

® Power dissipation decreases with increasing tempera-
ture

GENERAL DESCRIPTION \

The Am100415A and Am100415 are fully decoded 1024-bit
ECL RAMs organized 1024 words by one bit. Bit selection
is achieved by means of a 10-bit address, Ag through Ag.
Easy memory expansion is provided by an active LOW chip
select (CS) input and an unterminated OR tieable emitter
follower output. -

An active LOW write line (WE) controls the write/read
operation of the memory. When the chip select and write
lines are LOW, the data input (DjN) is written into the
addressed memory word simultaneously preconditioning

the output so true data is present when the write cycle is
complete. This preconditioning operation insures minimum
write recovery times by eliminating the "write recovery
glitch."”

Reading is performed with the chip select line LOW and the
write line HIGH. The information stored in the addressed
word is. read out on the noninverting output (DoyT).

: During the writing operation or when the chip select line is

HIGH the output of the memory goes to a LOW state.

BLOCK DIAGRAM

T alagdariag

MODE SELECT TABLE

Input Output
Ccs WE | DN | Dour. Mode
H X X L Not Selected
L L L L [Write "'0"
L L H L |Write "1
L H X DouT |Read
H = HIGH
L=LOW
X =Don't Care

BD000640

- PRODUCT SELECTOR GUIDE

Access
Time 15ns 20ns
Part

Number Am100415A | Am100415

014188
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Am100415

CONNECTION DIAGRAM

Top View
DIP Chip-Pak™
O/
Doyt C ‘. .18 : Vee
a ]2 15 ] 0w o
ms wljcs QQ, &
A ] s nvwe (o) é\
A s 12 7] A & Q‘
A ]e ] A
As[]7 10 ] &y 0
Vee [ 8 o[
€D000920
LOGIC SYMBOL
MA 15' ‘36
€S Dy WE
2 Ao
13—
4 —da,
s — Ay
6 —1A,
7 —Ag
9 —14
10 —Ar
11 ——f Ag
12 — Ay
’ Dour
1l
15000240
ORDERING INFORMATION
Am100415 A P [ T_ Valid Combinations
. . Am100415 PC, PCB
Burn-in Option g ;
B suffix denotes 160 hour Am100415A Eg’ I_DgBB'
burn-in. 4
Temperature
C - Commercial (0°C to +70°C)
Package

Device Type

D - 16-pin ceramic DIP
L - 20-pin leadless chip carrier
P - 16-pin plastic DIP

L— Speed Select

See Product Selector Guide

1024 x ECL Bipolar RAM

Chip-Pak is a trademark of Advanced Micro Devices, Inc.
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature .........c...ccoeevrunine -65°C to +150°C
Ambient Temperature with

Power Applied.......ccccvevevvreniininnnanns -55°C to +125°C
Veg Pin Potential to
GND Pin..iciiiiiiieiies ~7.0V to +0.5V

Input Voltage (DC).........cvvrerinrennrenrinnnanns VEE to +0.5V
Output Current (DC Output HIGH) ....... -30mA to +0.1mA

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
reliability. .

OPERATING RANGES

) Commercial (C) Devices

Temperature ...........ceueeeeiniiiiniirenininnns 0°C to +85°C

Supply Voltage ........cccveevrininenennnas -5.7V to -4.2v
Operating ranges define those limits over which the function-
ality of the device is guaranteed.

DC CHARACTERISTICS over operating range unless otherwise specified

B Typ A
Symbol | Parameter Test Conditions (Note 3) | (Note 1) | (Note 3) | Units
VoH Output Voltage HIGH ViN=ViHA of ViLg - -1025 -955 -880 myv
VoL Output Voltage LOW Loading is -1810 | -1715 | -1620 mv
5052 to -2.0V -
VoHe Output Voltage HIGH VIN = ViHB o ViLA 1035 mv
VoLc Output Voltage LOW i -1610 mv
VIH Input Voltage HIGH Guaranteed Input Voltage HIGH for all inputs (Note 4) -1165 ~-880 mV
ViL Input Voltage LOW Guaranteed Input Voltage LOW for all inputs (Note 4) -1810 -1475 mv
H Input Current HIGH VIN = VIHA 220 - mA
Input Current LOW 05
e Chip Select (C5) ViN = ViLB -50 170 mA
All Cther Inputs
553 Power Supply Current (Pin 8) All Inputs and Outputs Open -150 -105 mA
Notes:

1. Typical values are at Vgg = -4.5V, Tp = 25°C and maxi-
mum loading.

2. Guaranteed with transverse air flow exceeding 400
linear F.P.M. and 2-minute warm-up period. Typical
resistance values of the package are:
0a (Junction to Ambient) = 90°C/Watt (still air)
04a (Junction to Ambient) = 50°C/Watt (at 400 F.P.M.

air flow)
6)c (Junction to Case) = 25°C/Watt

3. Definition of symbols and terms used in this product
specification: The relative values of the specified condi-
tions and limits will be referenced to an algebraic scale.
The extremities of the scale are: "'A" the value closest to
positive infinity, "'B'* the value closest to negative infinity.

4. These are absolute voltages with respect to device
ground pin and include all overshoots due to system
and/or tester noise. Do not attempt to test these values
without suitable equipment.
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Am100415

SWITCHING TEST

SWITCHING TEST

KEY TO SWITCHING

CIRCUIT WAVEFORM WAVEFORMS
WAVEFORM INPUTS OUTPUTS
MUSTBE  WILLBE
STEADY STEADY
= im
v, WILL BE
oo osy I s Snee
Dout !
WILL BE
Vee o I Ry v M oW ton  CHANGING
.. —
-2V - ) .
L oo TW000050 M AR CHANGE | STATE
I PERMITTED UNKNOWN
= o
Vee CENTER
Too00z20 PHE o e
“OFF" STATE
] KS000010
Ry = 5082 termination of measurement system
CP = 30pF (including stray jig capacitance)
SWITCHING CHARACTERISTICS over operating range unless otherwise specified
g
Am100415A Am100415
Typ Typ
No. | Symbol | Parameters Test Conditions Min (Note 1) | Max | Min (Note 1) | Max Units
READ MODE '
1 tacs Chip Select Access Time Measured at 50% of 5 8 8
R N input to valid output
2 tRcs Chip Select Recovery Time (ViLa for VoL of ViHg 5 8 8 ns
3 tAA Address Access Time for Vo) 10 15 12 20
WRITE MODE
Write Pulse Width - o
4w (to Guarantee Writing) tWsA = twsa(Min) 10 6 12 9 ns
Data Setup Time
5 ] twsp Prior to Write 2 0 4 0 ns
Data Hold Time
6 [ twHD After Write 2 0 4 ° ns
7 | twea Addrass soaup Time tw = tw(Min) 3 ) 5 3 ns
Address Hold Time
8 | WA After Write 2 0 s 0 ns
hij I Ti
9 | twscs e 1o WP Tim 2 0 4 0 "
N Measured at 50% of
10 | twrcs che ?;:ﬁ:‘ Hold Time input to valid output 2 0 4 0 ns
(ViLa for Voo or ViHg
1| tws Write Disable Time for Vo) 5 10 5 10 ns
122 | twm Write Recovery Time 6 12 7 15 ns
RISE TIME AND FALL TIME
13 i Output Rise Time Measured bety 5 5 ns
14 |y Output Fall Time 20% and 80% points 5 5
CAPACITANCE
15 CiIN Input Pin Capacitance Measqve with a Pulse 4 5 4 5 oF
16 | Cout Output Pin Capacitance Technique 7 8 7 8
014188



SWITCHING WAVEFORMS

READ MODE

>
3
ps
o
o
£
e
()]

Achs ADORESS L

777 AL RN Vs o4 A uul Ve
DATA OUT y/// AN\ AN Vua
r———ccbedded W\ 2127 w
[——tacg —=| |o— tan —=| fa—— typ —t
CHIP READ A HIGH READ A LOW READ A HIGH CHiP
DESELECTED  IN ADDRESS J N ADORESS K IN ADDRESS L DESELECTED
WF001170
. ’
WRITE MODE
CHIP J
SELECT \
B DK K
ADDRESS
INPUTS
D | 5B
DATA
INPUT
twso twio
tw——e]
waite ) 3
ENABLE twsa \_—7 twHa
twscs twies
Dout A u Y V™ 4 AR un v,
DATA 777 AN AN\ vl,:_.:
L2ILL AWM WY LLLL AMAY
e tACS ] . -—Qm—. L"-"RCS—’

WF001160
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Am10474

Am10474

1024 x 4 IMOX™ ECL Bipolar RAM

ADVANCED INFORMATION

DISTINCTIVE CHARACTERISTICS

® Fast access time (12ns typ) — improves system cycle
speeds

® Fully compatible with standard voltage compensated
10K series ECL — no board changes required

® |[nternally voltage and temperature compensated provid-
ing flat AC performance

® Emitter follower outputs — easy wire-ORing

® Power dissipation decreases with increasing tempera-
ture

GENERAL DESCRIPTION

The Am10474SA, Am10474A and Am10474 are fully de-
coded 4096-bit ECL. RAMs organized 1024 words by 4 bits.
Word selection is achieved by means of a 10-bit address,
Ag through Ag. Easy memory expansion is provided by an
active LOW chip select (CS) input and an unterminated OR
tieable emitter follower output.

An active LOW write line (WE) controls the write/read
operation of the memory. When the chip select and write

lines are LOW, the data input (D1 — D4) are written into the
addressed memory -words. N

Reading is performed with the chip select line LOW and the
write line HIGH. The information stored in the addressed
word is read out on the noninverting outputs Dq - D4.

During the writing operation or when the chip select line is
HIGH the output of the memory goes to a LOW state.

BLOCK DIAGRAM

0y 0, O O, D O3 Dy O
R O A
WE O———o ]
R/W R/w R/W R/W
& o——
Ay 0—] . l
As O— 024 WoRDS x4 878
i
Ay O——eq SELECT
Ay O—rf K ® x ®
™ BITS 8BS BITS 8IS
COLUMN SELECT
s 8 b ]
Ay Ay Ay Az
BD000650

IMOX is a trademark of Advanced Micro Devices, Inc.

032318
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CONNECTION DIAGRAM 3
Top View =
-~
DIP Chip-Pak™ PN
Veer (] ' 2 ) veea
0[]z 0[]0
04 []s 2 ;] O
Ao []e 0 :] D,
M[s w[]0s
A2 [C]e w[]0;
A [} w0
Ad[]e ‘vl
As ] W[ wE
nc [T 15[ ] A
A¢ v 1" Ag
Vee (12 m
CD000930
Note: Pin 1 is marked for orientation
LOGIC SYMBOL
711920 218
i—Ja, o 02 0y 0y we
5 — A
6 ——q Ay
7 — A
s —i A W024x4
9 —dAg ECL RAM
1" —a,
13 ] Ay
14— Ay
M s s
NN
LS000250
Chip-Pak is a trademark of Advanced Micro Devices, Inc.
03231B
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Am100474

Am100474

ECL 1024 x 4 IMOX™ Bipolar RAM

ADVANCED INFORMATION

DISTINCTIVE CHA

~ ® Fast access time (12ns typ) — improves system cycle

speeds

® Fully compatible with 100K series ECL logic — no board
changes required

® Enhanced output voltage level compensation providing
6X (improvement in) Vo and Vpy stability over supply
and temperature ranges

RACTERISTICS

® Internally voltage and temperature compensated provid-
ing flat AC performance

® Emitter follower outputs — easy wire-ORing

® Power dissipation decreases with increasing tempera-
ture

GENERAL DESCRIPTION

The Am100474SA, Am100474A and Am100474 are fully
decoded 4096-bit ECL RAMs organized 1024 words by 4
bits. Word selection is achieved by means of a 10-bit
address, Ag through Ag. Easy memory expansion is provid-
ed by an active LOW chip select (CS) input and unterminat-
ed OR tieable emitter follower outputs.

An active LOW write line (WE) controls the write/read
operation of the memory. When the chip select and write

- During the writing operation or when the chip select line is

lines are LOW, the data inputs (D4 — D4) are written into the
addressed memory words. -

Reading is performed with the chip select line LOW and the

write line HIGH. The information stored in the addressed
words is read out on the noninverting outputs O¢ - Og4.

HIGH the output of the memory goes to a LOW state.

BLOCK DIAGRAM

Dy, Oy D 02 Dy Oy Dy O
f19791¢9¢%
WE O—— .
_ AW R/wW W R/W
CS O— .
Ay 00—
As O— 1wnw;R°:suxmy
AsO—1 Row :>
Ay O— SELECT
Ag Omnr] {3 X LS x
A BTS BITS BITS BTS
COLUMN SELECT
R
Ay Ay Az A3
BD000650

IMOX is a trademark of Advanced Micro Devices, Inc.
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CONNECTION DIAGRAM

DIP
D,C,.‘u ﬂ:]l'h‘
= afa
o2 2w
o []e a4
0 [s o[ ]4A
Vec (1o w[ 1A
Voea (7 (] Vex
Y=} ] A
0, [ w1
A uwla
M WA
M [Tn s A

CD000940

Top View
Chip-Pak™

< &
K
Q8

&

Note: Pin 1 is marked for orientation

vIYoOLWY

LOGIC SYMBOL

n %12 32
s 11114

w0 2 © B1 02 05 0, we

1 — a,

n—a,

3 —1A

" —q A 1024 x4

5 —] A £CLRAM

7T —]A

»w—]a

20 —F A

n— A o

LS000260

Chip-Pak is a trademark of Advanced Micro Devices, Inc.
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Am10470

Am10470

4096 X 1 IMOX™ ECL Bipolar RAM

DISTINCTIVE CHARACTERISTICS

® Fast access time (12ns typ) — improves system cycle
speeds

® Fully compatible with standard voltage compensated
10K series ECL — no ‘board changes required

® |[nternally voltage compensated providing flat AC perfor-
mance

® Outputs preconditioned during write cycle eliminating
write recovery glitch

® Emitter follower outputs — easy wire-ORing

® Power dissipation decreases with increasing tempera-
ture

GENERAL DESCRIPTION

The Am10470SA, Am10470A and Am10470 are fully de-
coded 4096-bit ECL RAMs organized 4096 words by one
bit. Bit selection is achieved by means of a 12-bit address,
Ag through A¢4. Easy memory expansion is provided by an
active LOW chip select (CS) input and an unterminated OR
tieable emitter follower output.

An active LOW write line (WE) controls the write/read
operation of the memory. When the chip select and write
lines are LOW, the data input (DyN) is written into the
addressed memory word simultaneously preconditioning

the output so true data is present when the write cycle is
complete. This preconditioning operation insures minimum
write recovery times by eliminating the 'write recovery
glitch.’

Reading is performed with the chip select line LOW and the
write line HIGH. The information stored in the addressed
word is read out on the noninverting output (Doyr).

During the writing operation or when the chip select line is
HIGH the output of the memory goes to a LOW state.

BLOCK DIAGRAM

MODE SELECT TABLE

Ow I ——4— 3
amaweur | 04T EMABLE | . Input Output
come % | cs | WE || Dour Mode
{ } H| X | X L Not Selected |
v B v{L|o| o [writ o
e ] E [ oon L[ L[ H]| LWt
A —] L | H| X | Douyr |Read
Ay —
{} H = HIGH
counm L=LOW
DECOOER X = Don't Care
P
Ag Ay Ag AqAQ Ay
. BD000660
PRODUCT SELECTOR GUIDE
Access Time 15ns 20ns 25ns 30ns 35ns 40ns
Temperature
Range . C M C M o] M
Part Number Am10470SA | Am10470SA | Am10470A | Am10470A | Am10470 | Am10470
IMOX is a trademark of Advanced Micro Devices, Inc. . 03224B



>
CONNECTION DIAGRAM 3
Top View e
N
DIP Chip-Pak™ ©
) ./
Oour [] 1° 18 [] Vee
A ]2 . 15[ ]0n : 0
aOs u{]cs 0@ &
A B[ ]wE 0 é\
A s 124 « Q
A e 1] As
Ag E 7 10 : Ay ) 0
vee []s 9] '
CD000920
Note: Pin 1 is marked for orientation
LOGIC SYMBOL : -
“ ” s 3
3 | )\
2 —{a cs Dy, wE
[ Y
e I
§ —] Ay
¢ —1 A
7 w— Ag 4008 x 1
o — A ECLRAAM
0 A
N ——Jig
12 —1 Ay
13 ed Ay
e Y Oour
|
LS000270
ORDERING INFORMATION
Am10470 SA D C Bl_ Valid Combinations
. . Am10470 DC, DCB,
O i domtas 160 hour Am10470A | LG, LCB,
burn-in Am10470SA DM, DMB,
’ FM, FMB,
Temperature LM, LMB
C - Commercial (0°C to +70°C)
M- Military (-55°C to +125°C)
Package
D - 16-pin ceramic DIP
F - 16-pin flatpak
L - 20-pin leadless chip carrier
P - 16-pin plastic DIP
— Speed Select
See Product Selector Guide
Device Type
4096 x ECL Bipolar RAM
Chip-pak is a trademark of Advanced Micro Devices, Inc.
032248
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Am10470

ABSOLUTE MAXIMUM RATINGS

Storage Temperature .................cceuves -65°C to +150°C
Ambient Temperature with
Power Applied......c.cooviiiiiniinniinnnes -55°C to +125°C

Vee Pin Potential to GND Pin. ..~7.0V to +0.5V
Input Voltage (DC).......covenveneeen .... VEE to +0.5V
Output Current (DC Output HIGH) ....... ~-30mA to +0.1mA

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
reliability.

DC CHARACTERISTICS (Commercial)

OPERATING RANGES

Commercial (C) Devices

Temperature .......covuvvveeariiiiiiiiaiieninniens 0°C to +70°C

Supply Voltage ........ccoceeeruiinieuninnnnn -5.46V to -4.94V
Military (M) Devices

Temperature ........covveviivieceninennnns -55°C to +125°C

Supply Voltage .....c.covvvviieniieninnnens -5.72V to -4.68V

Operating ranges define those limits over wh/ch the function-
ality of the device is guaranteed.

B Typ A
Symbol | Parameter Test Conditions (Note 3) [ (Note 1) | (Note 3) | Units -
TA=0°C -1000 -840 .
VoH Output Voltage HIGH Ta=+25°C -960 -810 mv
VIN = ViHA of ViLs Ta=+75°C -900 -720
TA=0°C -1870 -1665
VoL Output Voltage LOW Ta=+25°C -1850 -1650 mv
Loading is Ta=+75°C -1830 -1625
5082 to-2.0V
Ta=0°C -1020
VoHe Output Voltage HIGH Ta=+25°C ~880 mv
Vin = ViHg of ViLa Ta=+75°C -920
TA=0°C -1645
Voic Output Voltage LOW Ta=+25°C -1630 mv
Ta=+75°C -1605
Guaranteed Input Voltage HIGH Ta=0°C -1145 -840
ViH Input Voltage HIGH for All Input (Note 4) Ta=+25°C -1105 -810 mv
Ta=+75°C -1045 ~-720
Guaranteed Input Voltage Low Ta=0°C - 1870 —1490 mv
ViL Input Voltage LOW for All Inputs (Note 4) Ta=+25°C -1850 -1475
) Ta=+75°C -1830 -1450
hH Input Current HIGH VIN = VIHA I’};.g Cto 220 uA
Input Current LOW 05
[ Chip Select (C3) ViN=ViLB Ta=+25°C _50 170 MA
All Other Inputs
Ta=0°C ~-200 | -160
Power Supply Current All Inputs and Am10470A A =
Iee (Pin 9) Outputs Open and Am10470 Ta=+75°C -145 mA
Am10470SA TA=0°C -230 -180
Notes:-

1. Typical values are at VEg = -5.2V, Tp = 25°C and maxi-
mum loading.

2. Guaranteed with transverse air flow exceeding 400 linear
F.P.M. and 2-minute warm-up period. Typical thermal
resistance values of the package are:
0ja (Junction to Ambient) = 90°C/Watt (still air)
04A (Junction to Ambient) = 50°C/Watt (at 400 F.P.M. air

flow)
6)c (Junction to Case) = 25°C/Watt

3. Definition of symbols and terms used in this product
spacification: The relative values of the specified condi-
tions and limits will be referenced to an algebraic scale.
The extremities of the scale are: ""A" the value closest to
positive infinity, "'B" the value closest to negative infinity.

4. These are absolute voltages with respect to device
ground pin and include all overshoots due to system
and/or tester noise. Do not attempt to test these values
without suitable equipment.
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DC CHARACTERISTICS (Military)

B Typ A
Symbol Parameter Test Conditions {Note 3) [ {(Note 1) | (Note 3) Units
VOH Output Voltage HIGH Ta=-55°C —1070 ~860 mv
VIN=ViHA OF ViLB Ta=+125°C -860 -650
VoL Output Voltage LOW Ta=-55°C | -1900 -16% mv
Loading is Ta=+125°C | -1800 -1570
50802 to -2.0V =_55° -
Vore Output Voltage HIGH o TA=-557C 1050 mv
= °| -
Vin= Vit o Vit Ta +12°s C 880
VoLc Output Voltage LOW Ty=-55°C ~1670 mv
Ta=+125°C ~1550
ViH Input Voltage HIGH Guaranteed [nput Voltage HIGH Ta=-55°C -1215 -860 mv
for All Inputs (Note 4) Ta=+125°C | -1005 -650
Vi Input Voltage LOW Guaranteed Input Voltage LOW Ta=-55°C ~-1900 -1515 mv
for All Inputs (Note 4) Ta=+125°C | -1800 -1395
hH Input Current HIGH Vin = VIHA Tp =-55°C 250 BA
Input Current LOW 05
" Chip Select(CS) VIN=ViLB Ta =-55°C e 170 Y
All Other Inputs
Am10470A Ta=-55°C -220 | -175
- :mvg) Supply Current 3‘:; tm:tso sgg and Am10470 Ta= +125°C ~160 mA
Am 10470SA Ta=-55°C -255 -200
Note: See DC CHARACTERISTICS table (Commercial)
032248
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Am10470

SWITCHING TEST

SWITCHING TEST

KEY TO SWITCHING

CIRCUIT WAVEFORM WAVEFORMS
WAVEFORM INPUTS OUTPUTS
MUST BE WILL BE
STEADY STEADY
WILL BE
TN e Ebehe
WILL BE
T wseeves ki,
TW000050 m e T
PERMITTED UNKNOWN
DOES NOT EIEI‘:‘EYIE;MGN
TC000230 M AreLY Fore sTaTe
KS000010
RT = 5082 termination of measurement system
CL = 30pF (including stray jig capacitance)
SWITCHING CHARACTERISTICS (Commercial)
Am100470SA Am100470A Am100470
Test Typ Typ Typ
No. | Symbol | Parameters Conditions Min | (Note 1) | Max | Min | (Note 1) | Max | Min | (Note 1) | Max | Units
READ MODE
1 | tacs Chip Select Accoss Measured at 6 8 8 10 10 | 15] ns
50% of input to -
Chip Select Recovery valid output
2 tRcs Time (ViLa for VoL or 6 8 8 10 10 15 ns
Vi for Vi
3 [t Address Acoess Time | /1B for Vo) 12 | 1s 18 | 25 25 | 35 | ns
WRITE MODE
Write Pulse Width .
4 tw (to Guarantee Writing) twsa -IWSA(MIn)I 15 8 20 10 25 15 ns
Data Setup Time
5 |twsp Prior to Write 2 0 2 0 5 1 ns
Data Hold Time p
6 WHD After Write 2 0 2 0 5 1 ns
Address Setup Time - .
7 twsa Prior to Write tw = twiMin) 2 0 2 0 5 1 ns
Address Hold Time
8 | twHa After Write 2 0 2 0 5 1 ns
Measured at
Chip Select Hold Time | 50% of input to
10 |twhos | ater wrte valid output 2 o0 2 | o 5 1 ns
(Via for VoL or
1 | tws Write Disable Time ViHg for VoH) 6 8 10 7 15 ns
12 | twr Write Recovery Time 6 8 10 10 20 ns
RISE TIME AND FALL TIME
13 It Qutput Rise Time ye_asur,edao% 3 3 3 ns
14 tf Output Fall Time and 80% points 3 3 3 ns
CAPACITANCE
15 JCnN Input Pin Capacitance ylﬁ:u;%m:l'q:e 4 5 4 5 4 5
on a p pF
16 Court Output Pin Capacitance | Basis. 7 8 7 8 7 8
03224B
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>
SWITCHING CHARACTERISTICS (Military) i
o
Am100470SA Am100470A Am100470 S
o
Test Typ Typ Typ
No. | Symbol | Parameters Conditions Min | (Note 1) | Max | Min | (Note 1) | Max { Min | (Note 1) | Max | Units
READ MODE
1| tacs Ship Select Access Measured at 8 | 10 10 | 15 15 | 20| ns
c 50% of input to
hip Select Recovery valid output
2 tRcs Time (ViLa for VoL or 8 10 10 15 . 15 20 ns
ViHB for Vi
3 |t Address Access Time | HB for Vor) 17 | 20 20 | 30 30 | 40 | ns
WRITE MODE .
4 tw Write Pulse Width twsa = twsa(Min)] 18 14 22 17 25 20 ns
Data Setup Time
5 twsD Prior to Write 3 0 5 0 7 2 ns
Data Hold Time
6 twHD After Write 3 [} 5 [} 7 2 ns
Address Setup Time - .
7 twsa Prior to Write tw = tw(Min) 3 0 5 0 7 2 ns
8 twHA Address Hold Time 3 0 5 0 7 2 ns
Chip Select Setup Time
9 [WsCs | prior to Write 3 0 5 ° 7 2 ns
Measured at
Chip Select Hold Time | 50% of input to
10 twHCS After Write valid output 3 0 5 ] 7 2 ns
(ViLa for Vo or
11 tws Write Disable Time ViHs fo Vou) 8 10 10 12 7 15 ns
12 tWR Write Recovery Time 8 10 10 12 10 20 ns
RISE TIME AND FALL TIME
13 t Output Rise Time Measured 3 3 3 ns
between 20%
14 1 Output Fall Time and 80% points 3 3 3 ns
CAPACITANCE
15 [cn Input Pin Capacitance | e Tochmis 4 5 4 5 4 5
on a Sample PF
16 Cout Output Pin Capacitance | Basis. 7 8 7 8 7 8
Note: See DC CHARACTERISTICS table (Commercial)
SWITCHING WAVEFORMS
WRITE MODE
cs [
CHIP ,
SELECT & ]
D O
ADODRESS
INPUTS
i X RXE
DATA
INPUT
‘wso 1 twHo
wE ty ————]
WRITE ) l
ENABLE twsa L_____] twha
twscs . twnes ———————
Dout e "4 A MM SLIZ A MUY Vs
DATA 7?7 ) AN\ ViLa
1777 AR WY 7777 AN MY
[=tacs ~| le— twg — [—twn— | tacs —=
WF001180
03224B
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Am10470

Ao=An

=3

SWITCHING WAVEFORMS (Cont.)

READ MODE

ADORESS J

X ADORESS K

Xﬁ ADDRESS L

"

Voo AV LAY 7 LSRN Vins
DATA OUT
— s/ 7 4 W\ 14114 Via
mm——
fo——tacg —=| o tag — fo— tan —— tacs
CHIP READ A HIGH READ A LOW READ A HIGH CHIP
DESELECTED N ADDRESS J N ADDRESS K IN ADDRESS L DESELECTED
WF001190
262 032248



Am100470

4096 x 1 IMOX™ ECL Bipolar RAM

PRELIMINARY

DISTINCTIVE CHARACTERISTICS

® Fast access time (12ns typ) —
speeds

® Enhanced output voltage level compensation providing
6X (improvement in) VoL and VoH stability over supply
and temperature ranges

® Internally voltage and temperature compensated provid-
ing flat AC performance

improves system cycle

® Outputs preconditioned during write cycle eliminating
write recovery glitch

® Emitter follower outputs — easy wire-ORing

® Power dissipation decreases with increasing tempera-
ture

GENERAL DESCRIPTION

The Am100470SA, Am100470A and Am100470 are fully
decoded 4096-bit ECL RAMs organized 4096 words by one
bit. Bit selection is achieved by means of a 12-bit address,
Ag through A14. Easy memory expansion is provided by an
active LOW chip select (CS) input and an unterminated OR
tieable emitter follower output.

An active LOW write line (WE) controls the write/read
operation of the memory. When the chip select and write
lines are LOW, the data input (Dyn) is written into the
addressed memory word simultaneously preconditioning

the output so true data is present when the write cycle is
complete. This preconditioning operation insures minimum
write recovery times by eliminating the 'write recovery
glitch.'

Reading is performed with the chip select line LOW and the
write line HIGH. The information stored in the addressed
word is read out on the noninverting output (Doyt).

During the writing operation or when the chip select line is
HIGH the output of the memory goes to a LOW state.

BLOCK DIAGRAM

MODE SELECT TABLE

Input Output
CS | WE | DIy | Dour Mode
H | X X L Not Selected
- LlL| L[ L [wite"0
i m Py gl A T
:—'— L H X Doyt | Read
H = HIGH
L=LOW
X =Don't Care
Ay A7 Ag Ay Ay
BD000660
PRODUCT SELECTOR GUIDE
Access 15ns 20ns 35ns
Time
Part :
Number Am100470SA Am100470A [Am100470
IMOX is a tradement of Advanced Micro Devices, Inc. 032258
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Am100470

CONNECTION DIAGRAM

Top View
DIP Chip-Pak™
W/
Oour [ 1® 18 ] Vee
a2 15 ] O 0
o W e HK&
A s B[ JwEe o) é\
A3 D 5 12 : Ay « Q
A s n ;J Ag
As 7 0[] A 0
Vee [ 8 91 A
€D000920
Note: Pin 1 is marked for orientation
LOGIC SYMBOL
™ w " !
3 | 4
2], ©* Ow WE
I—iM
L e £
e O
«—A .
i R
10 —f A7
=4
12 1 Ay
L L
" A Bout
T
LS000270
ORDERING INFORMATION
Am100470 SA D C BL_ Valild Combinations
. . Am100470 DC, DCB,
Bum-in Option ' AM100470A | LC, LCB
B suffix denotes 160 hour Am100470SA
burn-in.
Temperature
C - Commercial (0°C to +70°C)
Package

Device Type

D - 18-pin ceramic DIP
L - 20-pin leadless chip carrier

- Speed Select

See Product Selector Guide

4096 x 1 ECL Bipolar RAM

CHIP-Pak is a trademark of Advanced Micro Devices, Inc.
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature .............cceeeveinnne -65°C to +150°C
Ambient Temperature with

Power Applied.........cccovvuviiiiiniinnnans -55°C to +125°C
Vee Pin Potential to GND Pin.. .~7.0V to +0.5V
Input Voltage (DC) ........coeeuiiiiiniinnninninnns VEE to +0.5V

Output Current (DC Output HIGH) ....... -30mA to +0.1mA

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
reliability. .

DC CHARACTERISTICS over operating range unless otherwise specified

Commercial (C) Devices

Operating ranges define those limits over which the function-
ality of the device is guaranteed.

OPERATING RANGES

..................................... 0°C to +70°C
=57V to -4.2v

Temperature
Supply Voltage.........coceeievnviniinnianinn

B Typ A
Symbol | Parameter Test Conditions {Note 3) | (Note 1) | (Note 3) | Units
VoH Output Voltage HIGH VIN = ViHA OF ViLB -1025 | -955 | -880 mV
VoL Output Voltage LOW Loading is -1810 | ~1715 | -1620 mv
Vouc | Output Voltage HIGH Vi = Vit o ViLa 500 to -2.0V -1035 mv
VoLc Output Voltage LOW -1610 mv
VIH Input Voltage HIGH Guaranteed Input Voltage HIGH for all inputs (Note 4) -1165 -880 mv
ViL Input Voltage LOW Guaranteed Input Voltage LOW for all inputs (Note 4) -1810 ~1475 mv
I Input Current HIGH VIN = VIHA 220 HA
nput Current LOW
h Chip Select(TS) ViN = ViL 0.5 170 HA
All Other Inputs -50
I Power Supply Current All Inputs and Am100470A/Am100470 -195 | -160 mA
£ (Pin 9) Outputs Open Am100470SA ~230 | -180
Notes:

1. Typical values are at Vgg = -4.5V, Tp = 25°C and maxi-
mum loading.

2. Guaranteed with transverse air flow exceeding 400
linear F.P.M. and 2-minute warm-up period. Typical
resistance values of the package are:
0jA (Junction to Ambient) = 90°C/Watt (still air)
83a (Junction to Ambient) = 50°C/Watt (at 400 F.P.M.

air flow)
8yc (Junction to Case) = 25°C/Watt

3. Definition of symbols and terms used in this product
specification: The relative values of the specified condi-
tions and limits will be referenced to an algebraic scale.
The extremities of the scale are: "'A” the value closest to
positive infinity, ''B"" the value closest to negative infinity.

4. These are absolute voltages with respect to device
ground pin and include all overshoots due to system
and/or tester noise. Do not attempt to test these values
without suitable equipment.

3-65
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Am100470

SWITCHING TEST

SWITCHING TEST

KEY TO SWITCHING

CIRCUIT WAVEFORMS WAVEFORMS
WAVEFORM INPUTS OUTPUTS
MUST BE WILL BE
STEADY STEADY
= iu
Vee Ay cHanGe  WILLBE
. A N o m FROMHTOL SHAMGING
Oout
________ - 20% WILL BE
- N o T e G,
° tr —_—
E—_" = v ty = ty = 26508 TYP . . y
00110 TWO000050 M SNVCHANGE  STATE
I PERMITTED UNKNOWN
- ]
Vee center
TC000230 M BT lweroancE
“OFF" STATE
» KS000010
Rt = 5082 termination of measurement system
CL = 30pF (including stray jig capacitance}
SWITCHING CHARACTERISTICS (Commercial)
Am100470SA Am100470A Am100470
Test Typ Typ Typ
No. | Symbol | Parameters Conditions Min | (Note 1) { Max | Min | (Note 1) | Max | Min | (Note 1) | Max | Units
READ MODE
1 | tacs Lhip Salact Access Measured at 6 8 8 10 10 | 15] ns
50% of input to
Chip Select Recovery valid output
2 trcs Time (ViLA for \\IIOL or 6 8 8 10 10 15 ns
Viug fo
3 tAA Address Access Time g for Vor) 12 15 18 25 25 35 ns
WRITE MODE
Write Pulse Width - i
4w (to Guarantee Writing) | 'WSA = twsa(Min)) 15 20 25 18 ns
Data Setup Time
5 |Wsb | prior to Write 2 2 5 1 ns
Data Hold Time
6 |twHp After Write 2 2 5 1 ns
Address Setup Time - .
7 tWSA Prior to Write tw = tw(Min) 3 3 10 5 ns
Address Hold Time
8 WHA After Write 2 2 5 1 ns
Chip Select Setup Time
9 twscs Prior to Write 2 2 5 1 ns
Measured at
Chip Select Hold Time | 50% of input to
10 | twios | Aner wiits valid output 2 2 5 1 ns
(MiLa for VoL or g
1" tws Write Disable Time ViHB for VoH) 6 8 8 10 7 15 ns
12 twR Write Recovery Time 6 8 8 10 10 20 ns
RISE TIME AND FALL TIME
13 t Output Rise Time Measured 2 2 2
b ) 20% ns
14 t Output Fall Time and 80% points 2 2 2
CAPACITANCE
. . Measure with a
15 CIN Input Pin Capacitance Pulse Technique 4 5 4 5 4 5 F
p!
on a
16 Cout Output Pin Capacitance | Sample Basis. 7 8 7 8 7 8
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SWITCHING WAVEFORMS

READ MODE

‘m —————— ADORESS 4 K ADDRESS K * L s0%

>
3
—
=]
=}
&
S
o

227 \\) Vs sA ARMRNY VIH!

DATA OUT v
— 1 N\ vis4 W\ LA

le—tacg —ef | tan —=] [ tan —= tacs
CHIP READ A HIGH READ A LOW READ A HIGH CHIP ,
DESELECTED IN ADDRESS J IN ADDRESS K IN ADDRESS L. DESELECTED
WF001190
WRITE MODE

wE
WRITE
ENABLE twsa R ; WA

twscs twies
Oour LTT S\ LT AR RuY Ving
DATA 1// AN\ /// -
ouTPUT 7777 X 177 AR WY Viea
= tacs ~| [ tws —= [=—twr— [=—thcs —
WF001180
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Am3101 Family

Am3101 Family

64-Bit Write Transparent Schottky Bipolar RAM

DISTINCTIVE CHARACTERISTICS

® Standard Version: Address access time 50ns

® Low Power: Igc typically 75mA

® [nternal ECL circuitry for optimum speed/power perfor-
mance over voltage and temperature

® Available with open collector outputs or with three-state
outputs (Am74S189 and Am54S189)

® High Speed .

® Fully decoded 16-wordx 4 bit Schottky RAMs

GENERAL DESCRIPTION

The Am3101 family is comprised of 64-bit RAMs built using
Schottky diode clamped transistors in conjunction with
internal ECL. circuitry and are ideal for use in scratch pad
and high-speed buffer memory applications. Each memory
is organized as a fully decoded 16-word memory of 4 bits
per word. Easy memory expansion is provided by an active
LOW chip select (CS) input and open collector OR tieable
outputs. Chip selection for large memory systems can be
controlled by active LOW output decoders such as the
Am74S138.

An active LOW Write line (WE) controls the writing/reading
operation of the memory. Reading is performed with the
chip select line LOW and the write line HIGH. The informa-
tion stored in the addressed word is read out on the four
inverting outputs Og to Os.

When the chip select line is HIGH, the four outputs of the
memory go to an inactive high impedance state.

BLOCK DIAGRAM

S S

10F4 10F &
COLUMN DECODER ROW DECODER

ouTeuT
! ! ENABLE

|
I

P 11

MODE SELECT TABLE

Input
Data Output
CS | WE Status Og~03 Mode
L L [Output Disabled Write
L H |Selected Word (Inverted) |Read
H X [Output Disabled Deselact

MODE SELECT TABLE*

Input
:—.> .:“ g 3, — a Data Output
N —~1 & —o CS | WE Status Og-03 Mode
— ¥ 0. -
§ __Fg | % L | L |Data In (Inverted) Write
:> F 3 L | H |Selected Word (Inverted) |Read
‘ £ ~—{ 4 5; H X |Output and Write Disabled |Deselect
— ] _2 *For Write Transparent Parts
c> ™ G: s H=HIGH L=LOW =Don't Care
D >
BD000760
PRODUCT SELECTOR GUIDE
Access Time 35ns 50ns 55ns 60ns 65ns 80ns 90ns
Temperature Range C C M C M M (o] M
Am3101A Am3101A

Open Collector | 11745289 Am545289

Three State Am74S189 Am54S5189
Open Collector Am3101-1| Am3101 | Am3101-1 Am3101

(Write Transparent) Am7489-1| Am7489 | Am5489-1 Am31LO1A Amb5489 Am31LO1A| Am31LOT | Am31LOY
032038
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CONNECTION DIAGRAM

Top View

DIP '
A O @ ~ 16 Vee
s 1507 A
we (s w[] 42
0g [} 13 As
¥m [ 12[7] 03
o, (e n{] 38
[T E 10 D 02
ano [Je s[5,

CD000830

Note: Pin 1 is marked for orientation

Chip-Pak™

L T

CD000840

LOGIC SYMBOL

3

2 4 3
. Q@ % O Oz 0w
® A 4BiTRAM
u—gA oW x 48
13 ——] 4y o

0y
"
L.S000210

o —O01 £
o —0!,$

!

ORDERING INFORMATION

Am31L0t D C B

Valid Combinations

L— Burn-in Option
B suffix denotes 160 hour burn-in.
Temperature
C - Commercial (0°C to +70°C)
M- Military (-55°C to +125°C)
Package

Am3101
Am3101A
Am31L01
Am31LO1A
Am3101-1

PC, .
DC, DCB,
LC, LCB,
DM, DMB,
FM, FMB,
LM, LMB

D - 16-pin ceramic DIP

F - 16-pin flatpak

L - 20-pin leadless chip carrier
P - 16-pin plastic DIP

Device Type
See Product Selector Guide.

For 7489 family devices

Am54S189 W B

Valid Combinations

L— Burn-in Option
B suffix denotes 160 hour burn-in.

Package

J - 16-pin ceramic DIP

N - 16-pin plastic DIP

W- 16-pin flatpak

L - 20-pin leadless chip carrier

Am7489 N, J, JB,
Am74S189 LC*, LCB*
Am745289

Am5489 J, JB, W, WB
Am548189 LM*, LMB*
Am545289

Device Type

*LC, LCB, LM, LMB suffixes are iden-
tical to those of the 3101 family.

See Product Selector Guide.

Chip-Pak is a trademark of Advanced Micro Devices, Inc.
3-69
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Am3101 Family

ABSOLUTE MAXIMUM RATINGS

Storage Temperature ...............cceevueeens ~-65°C to +150°C
Ambient Temperature with

Power Applied.........ccoeveniiimenniinnnne -55°C to +125°C
Supply Voltage to Ground Potential

(Pin 18 to Pin 8) ...covrvvvenniieinniinnninns -0.5V to +7.0V
DC Voltage Applied to Outputs

for High Output State .............. R ~-0.5V to Vgomax
DC input voltage ............... -0.5V to +5.5V
Output Current, into Outputs ........coovevverenienunnnnnns 20mA

DC input Current ........ccccvvruvieeinnnnans -30mA to +5.0mA

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
reliability.

Military (M) Devices

Temperature
Supply Voltage

OPERATING RANGES

Commercial (C) Devices
Temperature
Supply Voltage

0°C to +70°C
+4.75V to +5.25V

-55°C to +125°C
+4.5V to +5.5V

Operating ranges define those limits over which the functional-

ity of the device is guaranteed.

1. Typical limits are at Vcc = 5.0V and Tp = 25°C.

2. This applies to three-state devices only.

3. These are absolute voltages with respect to device
ground pin and include all overshoots due to system

DC CHARACTERISTICS over operating range unless otherwise specified
All Other Part No. 31L01A/31L01
Symbol | Parameters Test Conditions Min [ Typ [ Max | Min | Typ | Max | Units
Vee = MIN, IoH = ~5.2mA coM'L.
(NX:% ) egkt;;uteHlGH Vi = Vi or 24 | 32 Volts
g ViL IOH = ~2.0mA MIL
Output LOW Vcc = MIN, loL = 16mA (STD) IoL = 8mA (L) 350 | 450 280 | 450
VoL Voltage VIN=V|H or mV
ViL loL = 20mA (STD) oL = mA (L) 380 | s00 310 | 500
Guaranteed Input Logical HIGH
Vi | Input HIGH Level | youa0q for ail Inputs (Note 3) 20 20 Vo
olts
Guaranteed Input Logical LOW
Vie Input LOW Level Voltage for all Inputs (Note 3) 0.8
fnput LOW WE, Dp-D3, Ap-Aa -15 | -250 -30 | -250
e Vee = MAX, VN = 0.40V
Current N T3S -30 | -250 T30 | 250 |
o | (et HIGH Voo = MAX, Viy = 2.4V 0 10 0 10 | pa
Isc Output Short Vee = MAX, 20 | -45 -80
(Note 2) | Circuit Current VouT = 0.0V (Note 4)
. mA
oo | Power Supply Al Inputs = GND coML 7% | 100 d 35
Curent Ve = MAX MIL 75 | 105 25 38
Veu m?;gglamp Vo = MIN, Iy = -18mA -085 | -1.2 -085 | -1.2 | volts
VTS = ViH or VIFE=VIL 0 40 0 40
loex Output Leakage ' | YOUT =24V uA
Current VEs = Vin or VWE = Vi (Note 2) -40 | o
Vout = 0.4V, Voo = MAX
Notes:

and/or tester noise. Do not attempt to test these values

without suitable equipment.

4. Not more than one output should be shorted at a time.
Duration of the short circuit should not be more than one
second.

3-70
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>
SWITCHING TEST SWITCHING TEST KEY TO SWITCHING a
-
CIRCUIT WAVEFORM WAVEFORMS e
-
[
WAVEFORM INPUTS OUTPUTS g_
<
MUST BE WILL BE
STEADY STEADY
Vee o—o/o—-— WILL BE
o L 20vpp m— MaY cHANGE  IELOE
2 At 90% 0% FROMHTOL  frommTOL
< 3000 10%
GND e ™ 10%
ouTPUT b <I0ng —- pe—e — <i0ns MAY CHANGE WILL BE
| ! A = FRONLTON Mo
e 2 ton x 10% 10%
I 1|— GNO DON'T CARE: CHANGING;
= = TW000030 PERMITTED.  Lnkwown
TC000170
CENTER
M DOES NOT LINE IS HIGH
APPLY IMPEDANCE
“OFF” STATE
KS000010
Figure 3 Figure 4
SWITCHING CHARACTERISTICS over operating range unless otherwise specified 3
Standard Power Deives
Am3101-1sAm54/7489-1 Am3101.Am54/7489
C devices M devices C devices M devices
No. Symbol Description Min [ Max | Min | Max | Min | Max | Min | Max | Units
1 tPLHIA) Delay from Address to Output 35 50 50 60 ns
2 tPHL(A)
3 tp2L(CS) gf.{;{n":r:’; ChipSelact (LOW) to Active 17 25 30 40 | ns
Delay from Write Enable (HIGH) to
4 tpzL(WE) Active Output and Correct Data 35 50 50 60 ns
(Write Recovery - See Note 2)
Setup Time Address (Prior to
5 ts(A) Termination of Write) 0 0 0 ° ns
Hold Time Address (After
6 th(A) Termination of Write) 0 0 0 0 ns
7 t4(D1) Setup Time veﬁg) Input (Prior to 25 25 30 30 ns
Hold Time Data lnput (After
8 th(D]) Termination of Write) 0 0 0 o ns
9 tpw(WE) mlt;ln:::gevﬁ:::ble Pulse Width 25 25 30 30 ns
10 tpL2(CS) gzlt;{nfr&riffz():hlp Select (HIGH) to Inactive 17 25 30 40 ns
1" tpLH(DI) Delay from Data_Input to Correct 35 50 50 60 ns
12 tpHL(DI) Data Output (WE =CS =V|) :
Notes:
1. Output is conditioned to data in (inverted) during write to 3. For open collector, all delays from Write Enable (WE) or
insure correct data is present on all outputs during write C_ﬂ) Select (CS) inputs  £0 | the Data Output (Doyt), tpLz
and after write is terminated. . (WE), tpLz (C3), tpzL (WE) and tpzp_(ﬁg) are measured
2. tpLH(A) and toHL(A) are tested with Sy closed and with S¢ closed and C| = 30pF; and with both the input
Ci = 30pF with both input and output timing referenced and output timing referenced to 1.5V.
to 1.5V.
032038
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Am3101 Family

SWITCHING CHARACTERISTICS over operating range unless

otherwise specified

Am3101A.Am54S/745189
C devices M devices
No. Symbol Description Min Max Min Max Units
1 tPLH(A) Delay from Address to Output 35 50 ns
2 tpHL(A) .
3 tpzH(CS) Delay from Chip Select (LOW) to Active 17 25 ns
4 tpzL(CS) Output and Correct Data
5 1 Delay from Write Enable (HIGH) to .
pZHWE) Active Output and Correct Data 35 40 ns
6 tpzL(WE) (Write Recovery - See Note 2)
Setup Time Address (Prior to
7 1slA) Initiation of Write) 0 0 ns
Hold Time Address (After
8 th(A) Termination of Write) 0 0 ns
Setup Time Data input (Prior to
9 1s(D)) Termination of Wiite) 25 25
Hold Time Data Input (After
10 t(Oh Termination of Write) 0 0 ns
MIN Write Enable Pulse Width
" t"‘”(WE) to Insure Write 2% % s
12 tpHz(CS) Delay from Chip Select (HIGH) to Inactive 17 25 ns
13 tp2(C5) | Output (Hi-Z)
14 tpizWE) | Detay from Write Enable (LOW) to as 50
‘15 tprz(WE) Inactive Output (Hi-Z)
Notes: )
1. Output is preconditioned to data in (inverted) during write . For three-state output,tpzH(WE) and tpzH(CS) are mea-

to insure correct data is present on all outputs during
write and after write is terminated. (No recovery glitch.)
toLH(A) and tpHL(A) are tested with S) closed and
Cy_ = 30pF with both input and output timing referenced
to 1.5V.

. For open collector, all delays from Write Enable (WE) or

Chip Select (CS) inputs to the Data Output (Doyt),
tpLz(WE), tpLz(CS), tpzL (WE) and tpz(CS) are mea-
sured with S¢ closed and C_ = 30pF; and with both the
input and output timing referenced to 1.5V.

sured with S¢ open. C| = 30pF and with both the input
and output timeing referenced to 1.5V. tpz (WE) and
tpzL(CS) are measured with S¢ closed. C_ =30pF and
with both the input and output timing referenced to 1.5V.
tpHzZ(WE) and tpz(CS) are measured with Sy open and
Cr < 5pF and are measured between the 1.5V level on
the input to the Vonq-500mV level on the output.
tpz(WE) and tp z(CS) are measured with S1 closed and
Cp < 5pF and are measured between the 1.5V level on
the input and the Vgo_+500mV level on the output.

SWITCHING CHARACTERISTICS over operating range unless otherwise specified

Low Power Devices

Am31LO1A 31L01
C devices M devices C devices M devices
No. Symbol Description Min | Max | Min | Max | Min | Max | Min | Max | Units
! PLHA) | pefay from Address to Output 55 65 80 % | ns
2 “tPHL(A)
3 | enios | Goerfom O Slec o Actvo 0 s @ o |
Delay from Write Enable (HIGH) to .
4 tpzL(WE) Active Output and Correct Data 30 35 80 100 ns
.| (Write Recovery) (Note 2)
Setup Time Address (Prior to
5 ts(A) Initiation of Write) 0 0 o 0 ns
Hold Time Address (After
6 th(A) Termination of Write) 0 0 ° 0 ns
7 15(D1) otup Time x::g) Input (Prior to 45 55 60 80 ns
Hold Time Data Input (After
8 th(Dl) Termination of Write) o 0 0 0 ns
9 tpw(W_E) lhcﬂJ"}anﬁ:teevs::taeb'e Pulse Width 45 55 €0 80 ns
10 tpL2(CB) 83![:3&8411(;3!.% Select to Inactive 30 35 50 60 ns
1 tpLH(DY Delay from Data_Input to Correct 55 65 80 90 ns
12 tpHL(O) Data Output (WE= CS=Vq_
032038




SWITCHING CHARACTERISTICS (Cont.)

Notes:
1. Output is preconditioned to data in (inverted) during write 4. For three-state output, tPZH(V'WE‘) and tpzH(CS) are

to insure correct data is present on all outputs when write
is terminated. (No write recovery glitch.)

. tpLH(A) and tpy(A) are tested with Sy closed and
Cy = 30pF with both input and output timing referenced
to 1.5V.

. For open collector, all delays from Write Enable (WE) or
Chip Select (CS) inputs to the Data Output (Dour,
tpLz(WE), tpz(CS), tpzL(WE) and tpz((CS) are mea-
sured with Sy closed and C|_ = 30pF; and with both the
input and output timing referenced to 1.5V.

measured with Sy open, C = 30pF and with both the
input and output timing referenced to 1.5V. tpz) (WE) and
tpz(CS) are measured with Sq closed, C|_ = 30pF and
with both the input and output timing referenced to 1.5V,
tpHz(WE) and tpz(CS) are measured with S¢ open and
C < 5pF and are measured between the 1.5V level on
the input to the VoH-~500mV level on the output.
tpLz(WE) and tp z(CS) are measured with St closed and
Cp < 5pF and are measured between the 1.5V level on
the input and the VoL + 500mV level on the output.

SWITCHING WAVEFORMS

WRITE MODE

. oA A
- toul W)

F\

1400 4400
- % AR
teu(00
Gt e
« XXX 7
i WF001080

Write Cycle Timing. The cycle is initiated by an address change. After tg(A) min, the write enable may begin.
The chip select must also be LOW for writing. Following the write pulse, th(A) min must be allowed before
the address may be changed again. The output will be inactive (floating for the Am54S/745189) while the

write enable is (WE) LOW.

Am3101-1/54/7489-1/3101/54/7489

WRITE MODE
-3
— ﬂtﬁm
tylA) ol WE) —]
w AN 1sv
1,00

Wﬂ'ﬂ VYWYV
L) 0 "“"‘A'A"""""""'l‘u

W

YWYVIWVVIARVVIY

.'lvl"'l'A'l'A‘A'A'A'l'&'l"l'l
(WE) gt —

bedy

tpy 2(WE)
torgWE)

>3
o= biriis

WFQ01110

Write Cycle Timing. The cycle is initiated by an address change. After tg(A) min, the write enable may begin.
The chip select must also be LOW for writing. Following the write pulse, th(A) min must be allowed before
the address may be changed again. The output will be inactive (floating for the Am545/745189) while the

write enable is (WE) LOW.

3101A/545/745289/54S/745189

3-73

032038
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Am3101 Family

ADORESS
Ho-3

SWITCHING WAVEFORMS (Cont.)

READ MODE
— ADDRESS | w ADORESS k 1 ADORESS | 15v
bee- o211 0] - [N - tp 25D -o-| — le—— pyyiA) —.1 -—m(&)j .
B\ \\
. LA “mmm 111111 IR\ MM

OUTPUT ' READ AWIGH READ A LOW IN DISABLE ENABLE READ A HIGH DISABLE
OgABLE 1N ADORESS | ADORESS & ouTPuT W ADDRESS |
WF001200

Switching delays from address and chip select inputs to the data output. For the Am54S/745189 disabled
output is "OFF", represented by a single center line. For the Am3101A/Am54S/74S289, a disabled output is
HIGH.

Am3101A/54S/745289/54S/745189

ADORESS ) Y
*o-3 i « ACDRESS | 15V
>
[+ \ / 15V
I..._WL(A)MAX‘..1 ,.'_’u | P2 | PLHAT__
Bo-a
OUTPUT  READ A HIGH READ A LOW IN DISABLE ENABLE READ A HIGH DISABLE
DISABLED N ADDRESS j ADDRESS k ouTPUT ouTPUT IN ADDRESS | ouTRuT

WF001070

Switching delays from address and chihp select inputs to the data output. For the Am31L01, a disabled
output is HIGH.

Am31L01A/31L01

3203
374 032038




Replacement Referrals

Part Number Replaced by
Am29702 Am27S02
Am29703 Am27S03
Am29700 Am27S06A
Am29701 Am27S07A
Am29720 Am27LS01
Am29721 Am27LS00







IPOLAR PROGRAMMABLE
EAD ONLY MEMORY (PROM)

MOS RANDOM ACCESS
MEMORIES (RAM)




Am21L41
Am2147
Am2148/49
Am2167
Am9016
Am9044/9244
Am9064
Am9101 Family
Am9111 Family
Am9112
Am9114/24
Am9122
Am9128

MOS Random Access
Memories (RAM) Index

4096 X 1 Static RAM ...t e aeas
4096 X 1 Static RAM ....iieiiiiiiiii e
1024 x 4 Static BRAM..iiiiiiiiiiiii i creere s e reres

16,384 x 1 Static RAM

16,384 x 1 Dynamic RAM......ocoiiiiiiiiiii s
4096 x 1 Static RAM ...t as
65,536 x 1 Dynamic RAM.....cocciiiiiiiiiiiinin e
256 x 4 Static BAM ...
256 x 4 Static BAM ....oiiiiiiiii s
256 x 4 Static BAM ...



Am21L41

4096 x 1 Static RAM

DISTINCTIVE CHARACTERISTICS

® Fully static storage and interface circuitry
® Automatic power-down when deselected
& Low power dissipation
- Am21L41; 220mW active, 27.5mW power down

® High output drive
® TTL compatible interface levels
o No power-on current surge

GENERAL DESCRIPTION

The Am21L41 is a high performance, 4096-bit, static, read/
write, random access memory. It is organized as 4096
words by one bit per word. All interface signal levels are
identical to TTL specifications, providing good noise immu-
nity and simplified system design. All inputs are purely
capacitive MOS loads. The outputs will drive up to seven
standard Schottky TTL loads or up to six standard TTL
loads.

Only a single +5 volt power supply is required. When
deselected (CS = VIH), the Am21L41 automatically enters

a power-down mode which reduces power dissipation by as
much as 85%. When selected, the chip powers up again
with no access time penalty.

Data In and Data Out use separate pins on the standard 18-
pin package. Data Out is the same polarity as Data In. Data
Outis a 3-state signal allowing wired-or operation of several
chips. Data In and Data Out may be connected together for
operation in a common data bus environment.

AQ ——o-1
a1
ADDRESS
A2 —! BUFFERS STORAGE
'AND CELL
a—e  cow MATRIX
A6 ——{ DECODERS 64x64
AT ————
! l
A4 ————ani
as —=] oomess SENSE/WRITE AMPLIFIERS
A8 ——{ BUFFERS
AND
A9 =1 COLUMN
DECODERS
A10 —— 1/0 CONTROL AND BUFFER
ANl

cs
WE

1]

VCC ——=

©VS§ —

DATA DATA
our IN

BD000110

PRODUCT SELECTOR GUIDE

Part Number Am21L41-12| Am21L41-15( Am21L41-20| Am21L41-25
Maximum Access Time (ns) 120 150 200 250
Maximum Active Current (mA) 55 40 40 40
Maximum Standby Current (mA) 10 5 5 5

030788
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Am21L41

WRITE ENABLE —={_]

CONNECTION DIAGRAM
Top View

ADDRESS 0 —={ ]|
ADDRESS 1 ~——={_]
ADDRESS 2 ~——={ |
ADDRESS 3 ~—e{"]
ADORESS 4 —={_|
ADDRESS 5 —={_|

DATA OUT =—]

(GND) vss ——{]

©

[ }—vee (+5v)
[}=— ADDRESS 6
[ }=— ADDRESS 7

| =—— ADDRESS 9

[ Jee——DATA IN

[ }=— ADDRESS 8

[ J=— ADDRESS 10
[ J=—— ADDRESS 11

[ }=— CHIP SELECT

CD000160

Note: Pin 1 is marked for orientation

BIT MAP
Address Designators ! *
External Internal EEEH
Ag A2 63 4032
Aq As
A2 A4
A3 Az
Aq Ag
As Az
AG A s I e
A7 Ao 0 4095
As Aty
Ag Ag
Ao A10
\ A11 As DIE SIZE: 0.130 x 0,106
Figure 2. Bit Mapping Information
ORDERING INFORMATION
Am2iL41-12 P T_ Valid Combinations
Am21141-12 DC,PC
Temperature . Am21141-15
C - Commercial (0°C to +70°C) Am21141-20
Package Am21141-25

D - 18-pin CERDIP
P - 18-pin plastic DIP

Speed Select

12 - 120ns
15 ~ 150ns
20 - 200ns
25 - 250ns
Device Type
4k x 1 SRAM

4.2

030788



ABSOLUTE MAXIMUM RATINGS

Storage Temperature .............c..eeeneees —-65°C to +150°C
Ambient Temperature with

Power Applied..........oovveniiiiiiiiiiinnenns 0°C to +70°C
Supply Voltage .......ceeueenverenreniinniinnnnns -0.5V to +7.0V
All Signal Voltage with
respect to ground..........cooeuinviniiiniinian, -1.5V to +7.0V

Power Description .
DC Output Current

The products described by this specification include internal
circuitry designed to protect input devices from damaging
accumulations of static charge. It is suggested nevertheless,
that conventional precautions be observed during storage,
handling and use in order to avoid exposure to excessive
voltages.

OPERATING RANGES
......................................... 0°C to +70°C

Supply Voltage.......coeeeeneiiieeriennnneenns +4.5V to +5.5V
Operating ranges define those limits over which the functional-
ity of the device is guaranteed.

Temperature

DC CHARACTERISTICS over operating range unless otherwise specified

Am21L41-15
Am21L41-20
Am21L41-12 | Am21L41-25
Symbol | Parameter Test Conditions Min Max | Min Max | Units
loH Output High Current VoH = 2.4V Voo = 4.5V -4 -4 mA
loL Output Low Current VoL = 0.4V Ta=70°C 8 8 mA
ViH Input High Voltage : 20 6.0 2.0 6.0 Volts
ViL input Low Voltage -3.0 0.8 -3.0 0.8 Volts
Iix Input Load Current Vss <V|<Vcc 10 10 HA
loz | Output Leakage Current o g vec Ta=70°C 0| 10 | -10 ] 10] wa
los | Output Short Circuit Current &r:gi)v 0 <Vec 0 to+70°C 120 | 120 | 120 | 120 | ma
C Input Capacitance (Note 1) Test Frequency = 1.0 MHz 5.0 5.0 oF
Co Output Capacitance (Note 1) Ta=25°C, All pins at OV 6.0 6.0
Icc Vcc Operating Supply Current Max Ve, CS<ViL Ta=0°C 55 40 mA
Automatic TS Power Down Max Vg, (CS<ViH)
s8 Current {Note 5) 10 50 mA
Notes:

1. The operating ambient temperature range is guaranteed -

with transverse air flow of 400 linear feet per minute.

2. Short circuit test duration should not exceed 30 seconds.

3. Test conditions assume signal transition times of 10ns or

less, timing reference levels of 1.5V, input pulse levels of

0 to 3.5V and output loading of the specified IOL/IOH

and C| = 30pF load capacitance (reference Figure 1.).

4, The internal write time of the memory is defined by the

overlap of CS low and WE low. Both signals must be low

to initiate a write and either signal can terminate a write

by going high. The data input setup and hold timing

should be referenced to the rising edge of the signal that
terminates the write.

5. A pull up resistor to VCC on the CS input is required to
keep the device deselected during VCC power up other-
wise ISB will exceed values given.

. Chip deselected- greater than 55ns prior to selection.

. Chip deselected less than 55ns prior to selection.

. At any given temperature and voltage condition, tHZ is
less than tLZ for all devices. Transition is measured at
VOH -500mV and VOL +500mV levels on the output
from 1.5V level on the input with load shown in Figure 1
using CL = 5pF.

9. WE is high for read cycle.

. Device is continuously selected, CS = VIL.

11. Address valid prior to or coincident with TS transition low.

@™ ~N D

4.3
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Am21L41

DC OPERATING CHARACTERISTICS

Supply Current
Versus Supply Voltage

Supply Current
Versus Ambient Temperature

Output Source Current
Versus Output Voltage

[ T
| «cC 50 el «w| YEC = sov
—— \’\’\ [ Ta=25C
] ) -
]
8L 40 f—~Ta=25°C 8 40 |- VCC = 8.0V 5 20
g g \
35 35 10 N
) 1 0 b———————t—"] [}
450 475 500 525 550 [ 20 © ) 80 [ 10 20 30 40
vece -V TA-°C VOUT - V
0OP000820 OP000830 OP000840
Normalized Access Time Normalized Access Time Output Sink Current
Versus Supply Voltage Versus Ambient Temperature Versus Output Voltage
1.1 11 60 >
8 2 VeC = 5.0V © /]
S 10 TAA < 10 - /
g g TAA ~ 0
TACS 3 / 2 s ] /
0.9 g 0.9 F ' 30 /
/ 20
os § o8 © / vee = sov |
Ty = 25°C Ta = 25°C
o7 1 07 ° l
0 45 50 55 [ ) 20 40 & [ [ 10 20 30 40
vee - v T -°C vOUuT - v
OP000760 OP000850 OP000860
Typlcal Power-On Current Access Time Change Accéss Time Change
Versus Power Supply Versus input Voitage Versus Output Loading
40 T) = 25°C “ |
1Kn 8 PULL-UP 20 | T\ =70C
RESISTOR TO Ve VCC MIN
g ¥ z Tp=70C L
1 A 1 %
g Vee = 5.0V 2
/"
20 g v 3
< e
wop22 3‘ g * 4
- - L Vi
1 0
0 0
R 2 3 4 5 [ 10 20 30 40 0 100 200 300 400 500
vee - v VN -V CL - pF
OP000870 OP000800 0OP000880
030788
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SWITCHING TEST CIRCUIT

LLeuy

vce
5100

cL
(WNCLUDING
SCOPE AND
JIG)

ﬂ.,.
-nr-|-—<

TC000030
Figure 1. Output Load

SWITCHING CHARACTERISTICS over operating range unless otherwise specified

Am21L41-12 | Am21L41-15 | Am21L41-20 | Am21L41-25
No. | Symbol | Description Min | Max | Min | Max | Min | Max | Min | Max ] Units
Read Cycle
Address Valid to Address Do Not Care Time
1 tac (Read Oycle Time) 120 150 200 250 ns
Address Valid to Data Out Valid Delay |
2 tAA (Address Access Time) 120 150 200 250 ns
3 tAsc1__| Chip Select Low to Data Out Note 6 120 150 200 . 250 ns
4 tasc2 Valid Note 7 130 160 200 250 ns
5 tLz Chip Select Low to Data Out On (Note 8) 10 10 10 10 ns
6 tHz Chip Select High to Data Out Off (Note 8) 0 60 0 60 4] 60 0 60 ns
7 toH Address Unknown to Data Out Unknown Time 10 10 10 10 ns
8 tpp Chip Select High to Pawer Low Delay 60 60 60 60 ns
9 tpu Chip Select Low to Power High Delay 0 0 0 0 ns
Write Cycle
Address Valid to Address Do Not Care Time
10 twe (Write Cycle Time) 120 150 200 250 ns
Write Enable Low to Write Enable High Time
1 twp (Note 4) 60 60 60 75 ns
12 twR 1\'"1::: Enable High to Address Do Not Care 10 15 20 20 ns
13 twz Wri?e Enable Low to Data Out Off Delay (Note 0 70 0 80 0 80 0 80 ns
14 tow Data in Valid to Write Enable High Time 50 60 60 75 ns
15 tDH #;i’t: Enable Low to Data In. Do Not Care 10 10 ) 10 10 ns
16 tas Address Valid to Write Enable Low Time 0 Y 0 0 ns
17 tow Chip Select Low to Write Enable High Time 110 135 180 230 ns
(Note 4)
Write Enable High to Output Turn On
18 tow (Note 8) 0 0 0 0 ns
19 tAw Address Valid to End of Write 110 135 180 230 ns

SWITCHING WAVEFORMS
READ CYCLE NO. 1 (Notes 9, 10)

tRC i

ADDRESS x

1OH

e

DATA OUT PREVIOUS DATA VALID DATA VALID

WF000230

030788
45



Am21L41

SWITCHING WAVEFORMS (Cont.)

READ CYCLE NO. 2 (Notes 9, 11)

tRC

tACS

. p— tHZ
Y JE—— .
HIGH
HIGH IMPEDANCE IMPEDANCE

DATA OUT DATA VALID

L—— P [e— o ——‘
vce icc
SUPPLY 50% 50% *
CURRENTY S8

WF000240

WRITE CYCLE NO. 1 (WE CONTROLLED)

we

ADDRESS )L

Kcw

al
2
z

777777777,

AW IWR —el
tAS twp

e RANY £

) | tow oM
DATA IN * DATA IN VALID
o w2z l—— tow
\ MIGH IMPEDANCE

N
WF000210

DATA OUT DATA UNDEFINED

N

WRITE CYCLE NO. 2 (CS CONTROLLED)

we
ADDRESS )( )( .
s} tcw
— )
= jt,
AW tWR —e=q

twp

LAALEALNRRRRRRRRRNY LY

} tow 1OH
DATAIN * DATA IN VALID

[ WZ —-1
\ HIGH IMPEDANCE

DATA OUT DATA UNDEFINED Y

WF000220

Note: If CS goes high simultaneously with WE high, the output remains in a high impedance state.

46
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Am2147

4096 x 1 Static RAM

lyicuy

'

DISTINCTIVE CHARACTERISTICS

® High speed — access times down to 35ns maximum ® High output drive
® Automatic power-down when deselected ® TTL compatible interface levels
® Low power dissipation ® No power-on current surge

GENERAL DESCRIPTION

The Am2147 is a high performance, 4096-bit, static, read/ power-down mode which reduces power dissipation by
write, random access memory. It is organized as 4096 more than 85%. When selected, the chip powers up again
words by one bit per word. All interface signal levels are with no access time penality.

identical to TTL specifications, providing good noise immu-

nity and simplified system design. All inputs are purely  Data In and Data Out use separate pins on the standard 18-
capacitive MOS loads. The outputs will drive up to seven  pin package. Data Out is the same polarity as Data In. Data
standard TTL loads or up to six Schottky TTL loads. Out is a 3-state signal allowing wired-or operation of several
chips. Data In and Data Out may be connected together for

Only a single +5 volt power supply is required. When operation in a common data bus environment.

deselected (CS = V|j), the Am2147 automatically enters a

BLOCK DIAGRAM

Ao
A ———t
ADDRESS
A2 —] BUFFERS STORAGE
s CELL
s MATRIX
A6 —] DECODERS 64 x 64
A7
‘ 1
:
At —e]
a8 —1 aooRess SENSE/WRITE AMPLIFIERS
a8 —— BUFFERS
AND
A9 ——=1 COLUMN
DECODERS
A10 ——f VO CONTROL AND BUFFER
AN —o]
_ |1
= ; } I
WE
DATA DATA
vee — our  IN
VES e
BDO00050

PRODUCT SELECTOvR GUIDE

oart Number amz147- | Am2147- | Amz1La7- [ Am21d47- | Am2iLa7- | Amz147- | AmziLe7-
:\iﬂr:;if?:sf;‘ Access 35 45 45 55 55 70 70
gl;‘:"g’r‘l‘t"'(‘m‘/‘\‘;ﬁ"e 180 180 125 180 125 a 8106?nil) 125
S % %0 18 i B (36 mi) "
-

01940C



Am2147

ADDRESS 0 ——{ |
ADDRESS 1 ——={ ]

ADORESS 2

ADORESS 3
ADDRESS 4

CONNECTION DIAGRAM

Top View
DIP

_U—1
® 18 b——vccusv;
2 17 [ J~— ADDRESS 6

——q 3 16 ';Jo—Aoonsss 7

4 15 rj—— ADORESS 8
Am2147
5 14 | }=—— ADORESS 9

ADDRESS 5 —={ |6 13 [ J=—— ADDRESS 10
0aTA OUT {7 12 [ J=—— ADDRESS 11
WRITE ENABLE —{_| 8 1 [ }~—nDaTAIN
(GND) vss ——{ 9 10 [ J~— CiP SECECT

CDO0000S0

Chip-Pak™
L-18-2

Note: Pin 1 is marked for orientation

CDO000100

BIT MAP
Address Designators
External Internal
Ag A2
A As
Az Ag
Az A3
A4 Ag
As A7
Ag Aq
A7 Ag
Ag A11
Ag Ag
A0 Ao
A1 Ag

63

]
EERUF=—JrENN
" : -—71——4032
|
i
|
— 4095
g e | (E |
m= oo =T
M- e i i im

DIE SIZE: 0.130x0.106

Figure 2. Bit Mapping Information

ORDERING INFORMATION

Am2147-35 D C

B
L Burn-in Option
B suffix indicates 160 hour
burn-in
Temperature
C - Commercial (0°C to +70°C)
M- Military (-55°C to +125°C)

Package

D ~ 18-pin CERDIP
L - 18-pin leadless chip carrier
F ~ 18-Pin flatpak

L— Speed Select

35 - 35ns 65 - 55ns
45 - 45ns 70 - 70ns
Device Type
Am2147 - 4kx4 SRAM

Am21L47 - Same, Low Power

Valid Combinations

Am2147-35 DC, DCB, LC
(2147 only)
DC, DCB, DM
Am2147 | DMB
-45 LC, LM, LMB
Am21L47 | DC, DCB, LC
DC, DM, FM
LC, LM, DCB
-55 | Am2147 DMB, FMB
LCB, LMB
Am21L47| DC, DCB, LC
DC, DCB, DM
70 Am2147 | DMB, LC, LCB
LM, LMB
Am21L47 | DC, DCB, LC

Chip-Pak is a trademark of ADVANCED MICRO DEVICES, INC.

01940C



ABSOLUTE MAXIMUM RATINGS

Storage Temperature ............cveuveenienns -65°C to +150°C
Ambient Temperature with

Power Applied -55°C to +125°C

Supply Voltage ........ccoceviuiiieiiniiiiiincinnns -0.5V to +7.0V
Signal Voltages with

respect to ground ...........ccceeiiiiiiiiniinnn. -3.5V to +7.0V
Power Description .....c.cccviviviiiiisiiiinicniininnns 1.2W
DC Output Current.........ccovevrevinieicireneienieneenennins 20mA

The products described by this specification include internal
circuitry designed to protect input devices from damaging
accumulations of static charge. It is suggested nevertheless,
that conventional precautions be observed during storage,
handling and use in order to avoid exposure to excessive
voltages.

OPERATING RANGES

Commercial (C) Devices
Temperature ..........cc.eeveviineineinieaneennns 0°C to +70°C
Supply Voltage .. .+4.5V to +5.5V

Military (M) Devices
Temperature .........coceuveerieneceiannnns -55°C to +125°C
Supply Voltage ...........cevviiiiiinenianinns +4,5V to +5.5V
Operating ranges define those limits over which the functional-
ity of the device is guaranteed.

DC CHARACTERISTICS over operating range unless otherwise specified

Am2147-35 | Am21L47-45
Am2147-45 | Am21L47-55
Am2147-55 | Am21L47-70 | Am2147-70
Symbol | Parameter Test Conditions Min [ Max | Min | Max | Min | Max |Units
lon Output High Current Vou = 2.4V Vee = 4.5V -4 -4 -4 mA
Ta = 70°C 12 12 12
! tput c t VoL = 0.4V
oL Output Low Curren oL Th=125°C 3 NIA 3 mA
ViH Input High Voltage 20 6.0 20 6.0 20 6.0 Volts
ViL Input Low Voltage -30 c8 -3.0 0.8 -3.0 0.8 Volts
lix Input Load Current Vss <V|<Vce 10 10 10 HA
Output Leakage GND<Vp<Vcc - _
loz Current Output Disables Ta =-55 to+125°C 50 50 -50 50 -50 50 A
Ci Input Capacitance Test Froquency = 1.0 MHz 5 S 5 oF
Co | Output Capacitance Ta=25°C, All pins at 0V, Vcc =5V 6 6 )
Max Voo TA=70°C 155 105 135
] Vcc Operating Ta=0°C 180 125 160 | mA
cc Supply Current Ts<v A
Output Open TA=~55°C 180 N/A 180
lsg | Automatic. TS Power Max Vce, (CS> Ta=0 to 70°C 30 15 20 mA
Down Current ViH) (Note 3) Ta =-55 to+125°C 30 N/A 30
Notes:

1. 'Test conditions assume signal transition times of 10ns or

less, timing reference levels of 1.5V, input pulse levels of

0 to 3.0V and output loading of the specified lor /loH and

30pF load capacitance. Output timing reference is 1.5V

for 2147-35 and 0.8/2.0V for -45, -55 and -70 parts.

2. The internal write time of the memory is defined by the

overlap of CS low and WE low. Both signals must be low

to initiate a write and either signal can terminate a write

by going high. The data input setup and hold timing

should be referenced to the rising edge of the signal that
terminates the write. .

3. A pull up resistor to Vgg on the CS input is required to

keep the device deselected during Vcc power up.

Otherwise Isp will exceed values given.

4. The operating ambient temperature range is guaranteed
with transverse air flow of 400 linear feet per minute.

. Chip deselected greater than 55ns prior to selection.

. chip deselected less than 55ns prior to selection.

. At any given temperature and voltage condition, tz is
less than t z for all devices. Transition is measured
+500mV from steady state voltage with specified loading
in Figure 2.

. WE is high for read cycle.

. Device is continuously selected, CS = V..

. Address valid prior to or coincident with CS transition low.

NO;

o o
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Am2147

NORMALIZED tAA, tACS

ICC, ISB — mA

DC OPERATING CHARACTERISTICS

) Supply Current
Versus Supply Voltage

75 r
W ——KC
o1

105

70 |—Ta = 25°C

35 1SB ——
1

0 |

450 4TS 5.00 525 550

vee - v
0OPQ00430

Normalized Access Time
Versus Supply Voltage

11
P
1.0 TAA
TACS
09
[ ]
Ta = 25C
07

OP000760

Typical Power-On Current
Versus Power Supply

40 Ta = 25°C
1K0 €5 PULL-UP
s0 RESISTOR TO Vcc

20

o

OP000870

Supply Current
Versus Ambient Temperature

125
u '
100 T
j\\ icc
g \[\
) T8
¢ S0p—vee =50v
Q
= 158 T
0

~55-35-155 25 45 65 85 105125

Ta —-°C
OP000440

Normalized Access Time
Versus Ambilent Temperature

" |
= "
VCC = 5.0V L~

1 /
/V
)/ TACS

o8

NORMALIZED tAA, tACS

V)

=55-35~-15 5 25 45 65 85 105125

Ta - °C
0OP000230

Access Time Change
Versus Input Voltage

To = 70°C
Vee = 5.0V

Ataa, Atacs - ns
S

° \_

[ 1.0 20 30 40

ViN-V
QOP000800

Output Source Current
Versus Qutput Voltage

100

VCC = 5.0V

801 v, = 25°C

1OH — mA
3

N

; AN

] 1.0 20 3.0 40

YOouT - v
OP000220

Output Sink Current
~ Versus Output Volitage

120 /
100 /
e 4
" e
-l
Q
I/
VCC = 5.0V
20 Th = 25°C
0 1
0 10 20 30 40
YOUT - Vv
0P000240

Access Time Change
Versus Output Loading

30

T, $ 70°C
VCq MIN

8

P
v

s
o

AtAA, AtACS - ns

/

]
0 100 200 300 400 500

CL ~ pF
OP000270
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SWITCHING TEST CIRCUITS

ivicwy

vee Vee
510102 5100
00 : I
30pF
< ICI G <
300t & SCoPeAND 3000 3 SpF
1_{ J|G) 1\_%
7 Tcoooo10 TC000020
Figure 1. Output Load Figure 2. Qutput Load

for thz, tLz, tow, twz

SWITCHING CHARACTERISTICS over operating range unless otherwise specified

Am2147-45 | Am2147-55 | Am2147-70
Am2147-35 | Am21L47-45 | Am21L47-55 | Am21L47-70
No. | Symbol | Description Min | Max | Min [ Max | Min | Max [ Min | Max ] Units
Read Cycle

i tac i\:g;gsa \‘I;Iaelid_nt:w/;\ddress Do Not Care Time 35 45 55 70 ns
3 tACS1 | Chip Select Low to Data Note § 35 45 55 70

4 tacsz | Out Valid Note 6 35 45 65 80 o
5 Lz Chip Select Low to Data Out On (Note 7) 5 5(10*) 10 10 ns
6 tHz Chip Select High to Data Out Off (Note 7) 0 30 0 30 0 30 0 40 ns
7 toH Address Unknown to Data Out Unknown Time 5 5 5 5 ns
8 trD Chip Select High Power Down Delay 20 20 20 30 ns
9 tpu Chip Select Low to Power Up Delay 0 0 0 0 ns

Write Cycle

10 we é\;l!gr:s.rs":;nd to Address Do Not Care (Write 35 45 55 70 ns
" twp \gn‘te Enable Low to Write Enable High (Note 20 25 25 40 ns
12 twr Write Enable High to Address 0 [} 10 15 ns
13 twz Wirite Enable Low to Output in High Z (Note 6) 0 20 0 25 0 25 0 35 ns
14 tow Data In Valid to Write Enable High 20 25 25 30 ns
15 tpH Data Hold Time 10 10 10 10 ns
16 tAs Address Valid to Write Enable Low 0 0 0 0 ns
17 tow Chip Select Low to Write Enable High (Note 2) { 35 45 45 55 ns
18 tow Write Enable High to Output in Low Z (Note 6) 0 [} 0 0 ns
19 1AW Address Valid to End of Write 35 45 45 55 ns

“Military version only.

SWITCHING WAVEFORMS

READ CYCLE NO. 1 (Notes 8, 9) :

tAC

ADDRESS x

1AA §

tOH J

DATA OUT PREVIOUS DATA VALID DATA VALID

WF000460

01940C
4-11



Am2147

SWITCHING WAVEFORMS (Cont.)
READ CYCLE NO. 2 (Notes 8, 10)

tRC

s X -

tACS |
. . = tHZ
wz
HIGH
NGH IMPEDANCE IMPEDANCE
DATA OUT i DATA VALID

le—tPU L__ PO __|
vee [
SUPPLY 50% 50% NN
18

WF000470
WRITE CYCLE NO. 1 (WE CONTROLLED)
| WE — : { .
ADDRESS Jé ; k
(]
=\ 1\ 77777777777,
tAS ™ wp M

we AR p

oW tDOH
DATA IN * DATA IN VALID
[~ tWZ e tow
\! HIGH IMPEDANCE
DATA OUT DATA UNDEFINED

N
WF000210

\

WRITE CYCLE NO. 2 (CS CONTROLLED)

h—.

1AS cw
— t—
= . -
7

tAW tWR —e~{
- tWP

LANAANARRNRRRRRNRNY v JHIIIIIIIININS

1w 1DH
DATA IN * DATA IN VALID

(174 —-—1
\ HIGH IMPEDANCE
V4

Note: If TS goes high simultaneously with WE high, the output remains in a high impedance state.

DATA OUT DATA UNDEFINED

WF000220
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Am2148/49

1024 x 4 Static RAM

6v/8vicuy

DISTINCTIVE CHARACTERISTICS

® High speed — access times as fast as 35ns ® |ow power dissipation

® Fully static storage and interface circuitry — Am2148: 990mW active, 165mW power down
® Automatic power-down when deselected (Am2148) - Am21L48: 688mW active, 110mW power down
e TTL compatible interface levels ® High output drive )

- Up to seven standard TTL loads

GENERAL DESCRIPTION

The Am2148 and Am2149 are high performance, static, N- The Am2148 power decreases from 990mW to 165mW in
Channel, read/write, random access memories, organized the standby mode. The CS input does not affect the power
as 1024 x 4. Operation is from a single 5V supply, and all dissipation of the Am2149.

input/output levels are identical to standard TTL specifica-

tions. The Am2148 and Am2149 are the same except that  Data readout is not destructive and has the same polarity
the Am2148 offers an automatic CS power down feature. as data input. CS provides for easy selection of an

The Am2148 remains in a low-power standby mode as long individual package when the outputs are OR-tied.

as CS remains high, thus reducing its power requirements.

BLOCK DIAGRAM

A —=1 aooness
Ay —]| BUFFERS STORAGE MATRIX
Ay —e]
Ay —]
As —t pow 6ax16 | eax1s | saxte | eaxs
Ay ———e DECOOERS
¥ (amz1as onLY) ‘ l I l

Ay —| BUFFERS

SENSE AMPUIFIERS
Ay =1 coruun
[ Ya——
oo | | [ [ ] []
'
[ C——
E DATA BUFFERS
WE
ogu— Lol
VS —
VOt Vo2 Vo3 V04
B8D000270

PRODUCT SELECTOR GUIDE

part Number Amf;gsw Amﬂgsm Am‘i14l.548/9 Amf;gals Am2_151.548/9 Amf;:S/s Am‘z_17l.(;18/9
Maximum Access Time (ns) 35 45 45 55 55 70 70
Icc Max (mA) 0 to 180 - 180 125 180 125 180 125
Isg* Max (mA) +70°C 30 30 20 30 20 30 20
IlccMax (mA) _55 to N/A 180 N/A 180 N/A 180 N/A
Isg* Max (mA) | +125°C N/A 30 N/A 30 N/A 30 N/A
*Am2148 and Am21L48 only.
03210D
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Am2148/49

CONNECTION DIAGRAM

Top View
D-18

A —]1 18}-—2?&)
As —={"]2 N7 [ J— A7
A —={13 6 [} As
a3 —={]s 15 Ay
Ao —={]5 m::u:}——llou
A —e{6 13 [ e U0z
Azi '}—uo,
& 8 11 [ 104
(GND) 9 [ }— WE

Vss
CD000170

~
-
~

Note: Pin 1 is marked for orientation

CDO000350

BIT MAP
Address Designators
External Internal
Ap Az
Aq Ag
Ap . Ag
A3 Ag
A4 As
As A4
As A3
A7 Az
As A4
Ag Ao

DIE SIZE: 0.107 x0.145

Figure 2. Bit Mapping Information

ORDERING INFORMATION

Am2148-55 D M B
i I—Burn-in Option
B suffix denotes 160 hour
burn-in.
Temperature
C - Commercial (0°C to +70°C)
M- Military (-55°C to +125°C)
Package
D - 18-pin CERDIP
L , L —18-pin leadless chip carrier
Speed Select
35 - 35ns
45 - 45ns
55 - 55ns
70 - 70ns

Device Type
Am2148 - 1kx4 SRAM with power down failure
Am21L48 - Same, Low Power
Am2149 - 1kx4 SRAM
Am21L49 - Same, Low Power

Valid Comblinations

-35
(Am2148/9 only)

DC, LC

-45 | Am2148/9

DC, DM,
DMB
LC, LM, LMB

L devices

DC, LC

Am2148/9

DC, DM,
DMB
LC, LM, LMB

L devices

DG, LC

Am2148/9

DC, DM,
DMB
LC, LM, LMB

L devices

DC, LC -

4-14
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ABSOLUTE MAXIMUM RATINGS
Storage Temperature ............coeeeeeensen. -65°C to +150°C
Ambient Temperature with

Power Applied.......cccoeeviiiiininninnnns -55°C to +125°C
Supply Voltage.........ccccvvvivnnveniiniennnnnns -0.5V to +7.0V
Signal Voltages with ’
respect to ground .........coeveiiiiiieniieinins -3.5V to +7.0V
Power Description .........cocveeveiiiiiiiiiiirinieeeeneans 1.2w
DC Output CUITENt.......couiveiimieinrinreeerarineceesanaes 20mA

The products described by this specification include internal
circuitry designed to protect input devices from damaging
accumulations of static charge. It is suggested nevertheless,
that conventional precautions be observed during storage,
handling and use in order to avoid exposure to excessive
‘voltages.

OPERATING RANGES

Commercial (C) Devices

Temperature ........coeveevveiiinincnnininnenns 0°C to +70°C

Supply Voltage ..........ccceevvveiiriinnnnnens +4.5V to +5.5V
Military (M) Devices

TOmMPerature .......ccccevevniurireeeniennns ~55°C to +125°C

Supply Voltage ........cceeeivinveeneniennnnns +4.5V to +5.5V

Operating ranges define those limits over which the functional-
ity of the device is guaranteed.

DC CHARACTERISTICS over operating range unless otherwise specified

Standard Low Power
Symbol| Parameter Test Conditions Min Max | Min Max | Units
loH Output High Current VOH = 2.4V Veg = 4.5V -4 -4 mA
Ta=70°C 8 8
b Output Low Current VoL = 0.4V A
oL P oL Ta=125°C 8 N/A m
Vi Input High Voltage 20 6.0 2.0 6.0 Volts
ViL Input Low Voltage -3.0 0.8 -3.0 0.8 Volts
lix Input Load Current Veg <V|<Vco 10 10 A
Output Leakage GND <Vp <Vcc - _ _
loz Current Output Disabled | Ta==55 to+125°C 50 50 50 50 bA
Ci Input Capacitance Test Frequency = 1.0 MHz 5 5 'pF
Cio Input/Output Capacitance Ta = 25°C, All Pins at OV, Voo =5V (Note 12) 7 7
lcc Vce Operating Max Vcg, TS < VL Ta=0 to+ 70°C 180 125 mA
Supply Current Output Open Ta =-55 to+125°C 180 N/A
IsB Automatic TS Power Max Vce, (€8 = ViH) Ta=0 to+70°C 30 20 mA
Down Current : Ta=-55 to+125°C 30 N/A
) Peak Power-On Current Max Ve, (€8> Vin) Ta=0 to+70°C 50 20 mA
(Note 3) Ta = -55 to+125°C 50 N/A
los Output Short Circuit GND <Vp <Vge TA=0 to+70°C +275 275 | A
Current (Note 11) Ta = -55 to+125°C +350 +350
Notes:

1. Test conditions assume signal transition times of 10ns or
less, timing reference levels of 1.5V, input pulse levels of
0 to 3.0V and output loading of the specified lo|_/loH and
30pF load capacitance. Output timing reference is 1.5V.

2. The internal write time of the memory is defined by the
overlap of CS low and WE low. Both signals must be low
to initiate a write and either signal can terminate a write
by going high. The data input setup and hold timing
should be referenced to the rising edge of the signal that
terminates the write.

3. A pull up resistor to Vo on the CS input is required to
keep the device deselected during Vgc power up.
Otherwise Ipo will exceed values given (Am2148 only).

4. The operating ambient temperature range is guaranteed
with transverse air flow of 400 linear feet per minute.

. Chip deselected greater than 55ns prior to selection.

. Chip deselected less than 55ns prior to selection.

. At any given temperature and voltage condition, ty4z is
less than t z for all devices. Transition is measured
+500mV from steady state voltage with specified loading
in Figure 2. These parameters are sampled and not
100% tested.

8. WE is high for read cycle.
9. Device is continuously selected, TS = V).

10. Address valid prior to or coincident with CS transition low.

11. For test purposes, not more than one output at a time

should be shorted. Short circuit test duration should not
exceed 30 seconds.

12. This parameter is sampled and not 100% tested.

~No o,

03210D
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Am2148/49

-DC OPERATING CHARACTERISTICS

Supply Current
Versus Supply Voltage

Supply Current
Versus Ambient Temperature

Output Source Current
Versus Output. Voltage

100 -
. 128 I 128 | l
Vee = 5.0V
— — sl k ’o [ =
190 et 100 \(\w\ . Ta = 25°C
i S Nt
]
’ai 50 f— Tp = 25°C 3; 50 | Ve = 5.0V _8 40
8 8
B amaony, o 25 [Am2148 ONL) =8 =1 20 N
[ i | I ] 0 \
450 475 500 525 550 -55-35-15 § 25 45 65 85 105125 o 1.0 20 30 40
Vec -V M-t » vout - V
OP000730 OP000740 0P001080
Normalized Access Time Normalized Access Time Output Sink Current
Versus Supply Voltage Versus Ambient Temperature Versus Output Voltage
11 11 T l 120 e
Vee = 5.0V l g
i 100
§ 10 TAA g 10 J l 1 ,/ - /
g = l Taa / < —
Tacs 3 Tacs £ A
S oo 8 09 —tA 160
§ 4 2 /
2 40
<
=
08 ]
os § 2 / vec =50V |
Ta=25C Ty = 25°C
07 or 1 0 |
40 45 50 &S 60 553515 5 25 45 65 85 105125 [ 1.0 20 3.0 40
vee - v Ta-°C vouT ~ V
OP000760 OP000770 0OP001090
Typical Power-On Current Access Time Change Access Time Change
Versus Power Supply Versus Input Voltage Versus Output Loading
4.0 T‘ag‘c » I
1K CS PULL-UP
20 | Ta=70C
20 RESISTOR YO Voo . Vee MIN
8 L Ta = 70°C © 2
! Vee = 5.0V ;.
20 § 10 =
3 a )/
'ss 3 IR 7
10 3 A3
o .
0
% 1 2 3 4 [ 0 1.0 20 30 40 0 100 200 300 400 500
Vo~V ViN-V CL - pF
OP000790 OP000800 OP001100
03210D
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>
SWITCHING TEST CIRCUITS E,
-
®
Vee Vee ~
51001 s100 3
oo ——
0pF .
INCLUDING P
soou (scops AND 300t & SpF
JIG) ] l
TC000060 TC000070
Figure 1. Output Load Figue 2. Output Load
for thz, tL2, tow, twz
SWITCHING CHARACTERISTICS over operating range unless otherwise specified
Am2148/9-45 | Am2148/9-55 | Am2148/9-70
Am2148/9-35 | Am21L48/9-45 | Am21L48/9-55 | Am21L48/9-70
No. | Symbol | Description Min | Max | Min | Max | Min | Max | Min [ Max | Units
Read Cycle .
Address Valid to Address Do Not Care
! RC | Time (Read Cycle Time) 3 45 55 17 ns
Address Valid to Data Out Valid Delay
2 taa (Address Access Time) 35 45 55 70 ns
3 tACSt | Chip Select Low to Data Out Note § 35 45 55 70 ns
4 tacsa | Valid (Am2148 only) Note 6 45 55 65 80
Chip Select Low to Data Out Valid
5 tacs (Am2149 only) 15 20 25 30 ns
6 N Chip Select Low to Am2148 10 10 10 10 ns
Lz Data Out On (Note 7) Am2149 5 5 5 5
7 tHZ Chip Select High to Data Out Off (Note 7) 0 20 ] 20 0 20 [ 20 ns
8 toH Address Unknown to Data Out Unknown Time 0 5 5 5 ns
9 D gz:;;ysmem High to Power Down | 4548 30 30 30 30 ns
10 tpy g:;gySelect Low to Power Up Am2148 0 0 0 0 ns
Write Cycle
Address Valid to Address Do Not Care (Write
1 twe Cycle Time) 35 45 55 70 ns
12 twp Write Enable Low to Write Enable High (Note 30 35 40 50 ns
13 twR Write Enable High to Address 5 5 5 5 ns
Write Enable Low to Output in High Z
14 twz (Note 7) 0 10 0 15 0 20 0 25 ns
15 tow Data In Valid to Write Enable High 20 20 20 25 ns
16 tDH Data Hold Time . 0 0 0 [} ns
17 tas Address Valid to Write Enable Low ] 0 0 0 ns
Chip Select Low to Write Enable High
18 tcw (Note 2) - 30 40 50 65 ns
Write Enable High to Output in Low Z
19 tow (Note 7) . 0 [} 0 0 ns
20 tAw Address Valid to End of Write 30 40 50 65 ns

03210D
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Am2148/49

ADDRESS x

SWITCHING WAVEFORMS

READ CYCLE NO. 1 (Notes 8, 9)

R

C

X

1aA |

104

i

DATA QUT PREVIOUS DATA VALID DATA VALID
WF000460
READ CYCLE NO. 2 (Notes 8, 10)
tRC
=7 X F ,
ACS |
wz f— mz;
: HIGH
HIGH IMPEDANCE IMPEDANCE
DA'l:A out DATA VALID
[ tPV j }-—_- PO
vce _so;_l icc
SUPPLY 0% * 8
WF000240
WRITE CYCLE NO. 1 (WE CONTROLLED)
twe !
ADDRESS D( *
= \\N\% 777777777777,
s e twp————= M
" RN il
} tow toH
DATA VO * OATA IN VALID }
———th—-—' tow
DATA VO DAYA UNDEFINED } HGH apEDANCE

WF000710

4-18
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SWITCHING WAVEFORMS (Cont.)

WRITE CYCLE NO. 2 (CS CONTROLLED)

f— tw

ADDRESS )(

Iy
w

6év/svizuy

—e{tAS
& £

taw tWR —e=f

DW ——————ata-1DH
DATA VO OATA IN VALID

pen—— w2 -—-—|
) =\ HIGH IMPEDANCE

DATA O DATA UNDEFINED a

t
wP

WE

WF000720

Note: If TS goes high simultaneously with WE high, the output remains in a high impedance state.

1
419 03210D



Am2167

Am2167

16,384 x 1 Static RAM

DISTINCTIVE CHARACTERISTICS

‘® High speed — access times as fast as 35ns maximum

Automatic power down when deselected
® Low power dissipation
- Am2167: 660mW active, 110mW power down

@ High output drive
~ Up to seven standard TTL loads or six Schottky TTL
loads
® TTL compatible interface levels
® No power-on current surge

GENERAL DESCRIPTION |

The Am2167 is a high performance, 16,384-bit, static,
read/write, random access memory. It is organized as
16,384 words by one bit per word. All interface signal levels
are identical to TTL specifications, providing good noise
immunity and simplified system design. All inputs are purely
capacitive MOS loads. The outputs will drive up to six
standard Schottky TTL loads or up to seven standard TTL
loads.

Only a single +5 volt power supply is required. When
deselected (CE > V|), the Am2167 automatically enters a
power-down mode which reduces power dissipation by
80%.

Data In and Data Out use separate pins and are the same
polarity allowing them to be connected together for opera-
tion in a common data bus environment. Data Out is a
three-state output allowing similar devices to be wire-OR'd
together. :

BLOCK DIAGRAM

y yg—
Ay —

A, ——o] ADDRESS
BUFFERS

STORAGE
CELL

A3 ——eri AND

: ROW
s DECODERS
Ay —]

[ —

MATRIX
128x128

—

]

A —]
As ——ed
ADORESS
BUFFERS

SENSE/WRITE AMPLIFIERS

Ag —of AND
A COLUMN
0 =] oecooers

Ay ——e]f

Ay —e]

O CONTROL AND BUFFER

WE DATA DATA
Vee — ourT  IN
VSS —

BD000170

PRODUCT SELECTOR GUIDE

Part Number Am2167-35 Am2167-45 Am2167-55 Am2167-70
Maximum Access Time (ns) 35 45 55 70
Maximum Active Current (mA) 120 120 (160 mil) 120 (160 mil) 120 (160 mil)
Maximum Standby Current (mA) 20 20 (30 mil) 20 (30 mil) 20 (30 mil)
Full Military Operating
Range Version No Yes Yes Yes

03211D




CONNECTION DIAGRAM
Top View

D-20-1, P-20-1

o -/ |
ADDRESS 0 ——~{j 1®

Z9lcwy

20[ F—— Vec(+5V)

ADDRESS 2 ——={ 12 19[ J~—— ADDRESS1
ADORESS 4 ——={"]3 18| J~—— ADORESS 3
ADDRESS 6 —={ |4 17 [ J=—— ADDRESS S
ADDRESS 8 —={|5 16[ J=—— ADDRESS7
ADDRESS 10 ——-q 6 Am21e? 15[ }=—— ADDRESS 9
ADDRESS 12 ——={ |7 14[}=—— AODRESS 11

DATA OUT =——{ 18 13{J=—— ADORESS 13

WRITE ENABLE ——={ |9 12 [ J— DATAIN
(GND)Vgg ——{J10 1[J=—— CHIPENABLE

CD000240

Note: Pin 1 is marked for orientation

BIT MAP

Address Designators ! 20
External Internal

Ao A4

A1 Ag

A2 Az

Ag As

A4 Az

As Ao

As A4

A7 A13

Ag A1

Ag Ag

A10 A1y

At Ag DIE SIZE: 0.121 x 0.249

A2 A2

A3 A7

Figure 3. Bit Mapping Information

ORDERING INFORMATION

Am2167-45 D M B . Valid Combinations
I—Burn-in Option "Am2167-35 | PC, DC
B sufjix denotes 160 hour PC. DC
burn-in. Am2167-45 DM, DMB
Temperature PC. DG
C - Commercial (0°C to +70°C) Am2167-55 DNi Dh;lB
M- Military (-55°C to +125°C) ’
PC, DC
Package Am2167-70 DM, DMB
D - 20-pin CERDIP
P.- 20-pin plastic DIP

— Speed Select

35 - 35ns 55 ~ 56ns
45 - 45ns 70 - 70ns
Device Type
16k x 1 SRAM

211D
4-21 03



Am2167

ABSOLUTE MAXIMUM RATINGS

Storage Temperature ...........c.coeeueeennes -65°C to +150°C
Ambient Temperature with

Power Applied.....c.covvivviiennrnnnenennn -55°C to +125°C
Supply Voltage ........ceeucerruiiieiiienniennnen. -0.5V to +7.0V

Signal Voltages with
respect to ground ........cceeviiniiiiiienninee. -3.0V to +7.0V
Power Description ..
DC Output Current.........cccvuveienrrnrncrnrierireernrenenes

The products described by this specification include internal
circuitry designed to protect input devices from damaging
accumulations of static charge. It is suggested nevertheless,
that conventional precautions be observed during storage,
handling and use in order to avoid exposure to excessive
voltages.

OPERATING RANGES

Commercial (C) Devices
Temperature .........cc.eeviveeiernienrenniennnns 0°C to +70°C
Supply Voltage .........cccevevriinreniniinnns +4.5V to +5.5V

Military (M) Devices
Temperature ..........c.ccevveeeenierenrenns -55°C to +125°C
Supply Voltage........cc.ccevuernns ....+4.5V to +5.5V
Operating ranges define those limits over which the functional-
ity of the device is guaranteed.

DC CHARACTERISTICS over operating range unless otherwise specified

1. Test conditions assume signal transition times of 5ns or
less, timing reference levels of 1.5V, input pulse levels of
0 to 3.0V and output loading of the specified loL /loH and
30pF load capacitance. Output timing reference is 1.5V.

2. The internal write time of the memory is defined by the
overlap of CE low and WE low. Both signals must be low
to initiate a write and either signal can terminate a write
by going high. The data input setup and hold timing
should be referenced to the rising edge of the signal that
terminates the write.

3. A pull-up resistor to Vo on the CE input is required to
keep the device deselected during Vgc power up.
Otherwise Igg will exceed values given.

Am2167-45
Am2167-55
Am2167-35 Am2167-70
Symbol| Parameter Test Conditions Min Max | Min Max | Units
" lon Qutput High Current VOH = 2.4V Vo = 4.5V -4 -4 mA
COM'L 16 16
| = 0. A
oL Output Low Current VoL = 0.4V L 2 2 m
Vi Input High Voltage 2.0 6.0 2.0 6.0 Volts
ViL Input Low Voltage ~3.0 08 -3.0 0.8 Volts
lix Input Load Current Vss <V|<Vgee 10 10 HA
Output Leakage GND <Vop<Vcc _ _
‘oz | Gurrent Output Disabled S0 | S0 | -%0 | S0 ] pA
Cy Input Capacitance Test Frequency = 1.0 MHz 5 ' 5 oF
Co Output Capacitance Ta = 25°C, All pins at 0V, Vgg =5V ) 6
oo Vg Operating Max Vcg, CE< V)L COM'L 120 120 mA
Supply Current Output Open MIL N/A 160
iss Automatic CE Power MAX Vcg, (CE 2 ViH) CcoM'L 20 20 mA
Down Current (Note 3) MIL N/A 30
Notes:

4. The operating ambient temperature range is guaranteed
with transverse air flow of 400 linear feet per minute.
" 5. The device must be selected during the previous cycle.
Otherwise taa and tpc are equivalent to tacs.
6. At any given temperature and voltage condition, tyz is
less than t z for all devices. Transition is measured
+500mV from steady state voltage with load specified in
Figure 2 for tyz, t .z, tow and twz.
. WE is high for read cycle.
Address valid prior to or coincident with CE transition low.

o~
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DC OPERATING CHARACTERISTICS

Supply Current
versus Supply Voltage

Supply Current
versus Ambient Temperature

Output Source Current
versus Output Voltage

120 —r 120 T T %0 T
ToA=25C Voo =50V Vee = 5.0V
100 100 Ta=25C
_'f_c_ - \\\ e 60
g ® iIw —— 5
\ ]
8 € 8 e .-5 L)
.8 “ § 40
2 N
2 Iss 2 ls8 ——
0 ° [ 0
44 46 48 50 52 54 58 ~80 -20  +20 +80 +100 +140 0 1 2 3 4
Vec -V Ta-*C Vour-V
OP000940 OP000950 OP000960
Normalized Access Time Normalized Access Time ‘Output Sink Current
versus Supply Voltage versus Ambient Temperature versus Output Voltage
13 14 [ ! 120 T
V4 Veg = 5.0V
13
§ 12 = g Ve = 5.0V / 100 |— -r°f= 25C //
5o N neel A <2 ! -
3 11 P — 3 11 Tacs
a | H /
1.0 = T 1.0 / 1, 60
AA Taa K
09 == g 09 40
0s
0s 07 20
0.7 0.6 °
40 45 S0 55 .60 —60 =20  +20 +60 +100 +140 0 1 2 3 4
Vec -V TW-C Vour -V
OP000970 OP000980 OP000990
Typical Power-On Current Access Time Change Access Time Change
versus Power Supply versus Input Voltage versus Output Loading
3.0 T 30 T 20 T T
TA=25C l ] I Ty =70C Ta=T70°C
[~ 1k0 SE PULL-UP RESISTOR | Voo =50V | Voc MIN
8 TOVee ] -4
20 T 2 1 : Af
8 8 “4
= < 10
a <q
lsa 3 2 AMacs
< 10 2
» — 3 3 e
7
] l o \ [
[ | 2 3 4 8 0 1 2 3 4 0 100 200 300 400 500
Veg -V Vin-V Co-oF
0OP001000 0OP001010 OP001020
03211D
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Am2167

SWITCHING TEST CIRCUITS

Vee
3300
DATA
our
L LI
30pF
< (INCLUDING
2000 ¢ SCOPE AND
1 4G)

TC000040
Figure 1. Output Load

1_{

3300

5pF

TC000050

Figure 2. Output Load
for thz, tLz, tow, twz

SWITCHING CHARACTERISTICS over operating range unless otherwise specified

‘ Am2167-35 | Am2167-45 | Am2167-55 | Am2167-70
No. | Symbol | Description Min | Max | Min | Max | Min | Max | Min | Max | Units
Read Cycle
Address Valid to Address Do Not Care
1 tRe Time (Read Cycle Time) (Note 5) 0 40 50 7 ns
Address Valid to Data Out Valid Delay
2 taa (Address Access Time) (Note 5) 30 40 50 70 ns
Chip Enable Low to Data Out Valid {Chip
3 tacs Enable Access Time) .3 45 55 70 ns
4 tLz Chip Enable Low to Data Out On (Note 6) 5 5 5 5 ns
5 tHz Chip Enable High to Data Out Off (Note 6) 0 20 [} 25 0 30 0 40 ns
6 toH - Address Unknown to Data Out Unknown Time 5 5 5 5 ns
7 tPD Chip Enable High to Power Down Delay 25 30 30 55 ns
8 tpy Chip Enable Low to Power Up Delay 0 0 0 0 ns
Write Cycle -
Address Valid to Address Do Not Care
9 twe {(Write Cycle Time) 30 40 50 70 ns
Write Enable Low to Write Enable High _
10 twp (Note 2) 20 20 25 40 ns
1 twR Write Enable High to Address 0 0 0 0 ns
Write Enable Low to Output in High Z
12 twz (Note 6) 0 20 0 20 0 25 0 35 ns
13 tow Data In Valid to Write Enable High 15 15 20 30 ns
14 toH Data Hold Time 5 5 5 5 ns
15 tas Address Valid to Write Enable Low 5 5 5 5 ns
Chip Enable Low to Write Enable High :
16 tow (Note 2) 30 40 50 55 ns
Write Enable High to Output in Low Z
17 tow (Note 6) 0 0 0 0 ns
18 taw Address Valid to End of Write 30 40 50 70 ns
SWITCHING WAVEFORMS
READ CYCLE NO. 1 (Notes 5, 7)
1AC |
ADDRESS x
tAA |
tOH
DATA OUT PREVIOUS DATA VALID ) DATA VALIO
WF000460
03211D
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SWITCHING WAVEFORMS (Cont.)

9wy

READ CYCLE NO. 2 (Notes 7, 8)

. ~ tRC
& X Y

tACS

[ tHZ
. 1wz
HIGH
HIGH WIPEDANCE WMPEDANCE
DATA OUT DATA VALID

—tPU le—o tPD -—.1 .
vece 3 icc
SUPPLY S0% 50%
[ I\-—- IS8

WF000280
WRITE CYCLE NO. 1 (WE CONTROLLED)
‘ = we
ADDRESS j )(
- 1cw
=\ WK H 7777777777,
1AW IWR ==
tAS wp :
n ARy s
} tow tOH
DATA IN * DATA IN VALID ;
e W2 ‘-—’ le— tow ——=]
OATA OUT —— v) HIGH IMPEDANCE
WF000210

WRITE CYCLE NO. 2 (CE CONTROLLED)

- we

ADDRESS * )(
wsl tcw
—
53 4
: W,
1AW IWR —e

WE

: } 1DW DH
DATA IN % DATA IN VALID

74 —~—1
-\ HIGH IMPEDANCE
J

DATA OQUT DATA UNDEFINED

WF000220

Note: If CE goes high simultaneously with WE high, the output remains in a high impedance state.

032110
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Am9016

Am9016

16,384 x 1 Dynamic RAM

DISTINCTIVE CHARACTERISTICS

® Replacement for MK4116

® High-speed operation — 150ns access, 320ns cycle
(COM'L); 200ns access, 375ns cycle (MIL)

® Three-state output

® RAS only, RMW and Page mode clocking options .
® 128 cycle refreshing
® Unlatched data output

GENERAL DESCRIPTION

The Am9016 is a high-speed, 16K-bit, dynamic, read/write
randam access memory. It is organized as 16,384 words by
1 bit per word and is packaged in a standard 16-pin DIP or
18-pin leadless chip carrier. The basic memory elementis a
single transistor cell that stores charge on a small capaci-
tor. This mechanism requires periodic refreshing of the
memory cells to maintain stored information.

All input signals, including the two clocks, are TTL compati-
ble. The Row Address Strobe (RAS) loads the row address
and the Column Address Strobe (CAS) loads the column

address. The row and column address signals share seven
input lines. Active cycles are initiated when RAS goes low,
and standby mode is entered- when RAS goes high. In -
addition to normal read and write cycles, other types of
operations are available to improve versatility, performance
and power dissipation.

The 3-state output buffer turns on when the column access
time has elapsed and turns off after CAS goes high. Input
and output data are the same polarity.

BLOCK DIAGRAM

WRITE

J— | €LOCK I
RAS !

MULTIPLEXED
CLOCK
GENERATOR

DATA IN

CAS l . NO.2 l

DATA OUT

Do
OATA
our |-

suFFeR |

Jiaren |

RELEASE

AS

AS

AL

A — ]

A —_—

A0

INPUT
BUFFERS 1128
m

MUX
SWITCH

OUMMY CELLS
' MEMORY ARRAY
T
ROW 128 : . 10F2
mow | 10 cense DATA
unEs | 12 AMPS 8us
| o] sevect
—+ INOUT
i MEMORY ARRAY
DUMMY CELLS
64 COLUMN _ __ |
l — [ SECECT LINES
COLUMN DECODERS
ADAS 10F 64
A6
BD000240
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CONNECTION DIAGRAM

Top View
DIP
ves(]1 ~ 1] :]vss
o[]2 15 [} ER3
we: 3 14[TJoo
ras (] 4 Am9016'3 DM
2] 12[as
az[1s 1 {Jae
Al 10 [)as
voo[T] s s Jvec
CD000300

Metallization and Pad Layout

VSss
16

15 CAS
14 DO

230

A2 6 a-—11 A4
Al 7 10 AS
voD 8 9 vCcC

DIE SIZE 0.107" x 0.205"

ORDERING INFORMATION

Am9016 E D C Valid Combinations

D - 16-pin CERDIP
P - 16-pin plastic

Speed Select

F -150ns
E -200ns
D -250ns
C -300ns
Device Type
16k x 1 DRAM

L Temperature C.DE DC, PC, DL
C - Commercial (0°C to +70°C) F DC, PC
L - Extended (-55°C to +85°C)
Package

4-27
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Am9016

APPLICATION INFORMATION

The Am9016 electrical connections are such that if power is
applied with the device installed upside down it will be
permanently damaged. Precautions should be taken to avoid
this mishap.

OPERATING CYCLES

Random read operations from any location hold the WE line
high and follow this sequence of events:

1. The row address is applied to the address inputs and
RAS is switched low.

2. After the row address hold time has elapsed, the col-

umn address is applied to the address inputs and CAS .

is switched low.

3. Following the access time, the output will turn on and
valid read data will be present. The data will remain
valid as long as CAS is low.

4, CAS and RAS are then switched high to end the op-
eration. A new cycle cannot begin until the precharge
period has elapsed.

Random write operations follow the same sequence of events,
except that the WE line is low for some portion of the cycle. If
the data to be written is available early in the cycle, it will
usually be convenient to simply have WE low for the whole
write operation. B

Sequential Read and Write operations at the same location
can be designed to save time because re-addressing is not

‘necessary. A read/write cycle holds WE high until a valid read

is established and then strobes new data in with the falling
edge of WE.

After the power is first applied to the device, the internal circuit
requires execution of at least eight initialization cycles which
exercise RAS before valid memory accesses are begun.

ADDRESSING

14 address bits are required to select one location out of the
16,384 cells in the memory. Two groups of 7 bits each are
multiplexed onto the 7 address lines and latched into the
internal address registers. Two negative-going external clocks
are used to control the multiplexing. The Row Address Strobe
(RAS) enters the row address bits and the Column Address
Strobe (CAS) enters the column address bits.

When RAS is inactive, the memory enters its low power
standby mode. Once the row address has been latched, it
need not be changed for successive operations within the
same row, allowing high-speed page-mode operations.

Page-mode operations first establish the row address and
then maintain RAS low while CAS is repetitively cycled and
designated operations are performed. Any column address
within the selected row may be accessed in any sequence.
The maximum time that RAS can remain low is the factor
limiting the number of page-mode operations that can be
performed.

Multiplexed addressing does not introduce extra delays in the
access path. By inserting the row address first and the column

address second, the memory takes advantage of the fact that
the delay path through the memory is shorter for column
addresses. The column address does not propagate through
the cell matrix as the row address does and it can therefore
arrive somewhat later than the row address without impacting
the access time.

REFRESH

The Am9016 is a dynamic memory and each cell must be
refreshed at least once every refresh interval in order to
maintain the cell contents. Any operation that accesses a row
serves to refresh all 128 cells in the row. Thus the refresh
requirement is met by accessing all 128 rows at least once
every refresh interval. This may be accomplished, in some
applications, in the course of performing normal operations.
Alternatively, special refresh operations may be initiated.
These special operations could be simply additional conven-
tional accesses or they could be "RAS-only" cycles. Since
only the rows need to be addressed, TAS may be held high
while RAS is cycled and the appropriate row addresses are
input. Power required for refreshing is minimized and simplified
control circuitry will often be possible.

DATA INPUT/OUTPUT

Data is written into a selected cell by the combination of WE
and CAS while RAS is low. The later negative transition of WE
or CAS strobes the data into the internal register. In a write
cycle, if the WE input is brought low prior to CAS, the data is
strobed by CAS, and the set-up and hald times are referenced
to CAS. If the cycle is a read/write cycle then the data set-up
and hold times are referenced to the negative edge of WE.

In the read cycle the data is read by maintaining WE in the
high state throughout the portion of the memory cycle in which
CAS is low. The selected valid data will appear at the output
within the specified access time.

DATA OUTPUT CONTROL

Any time CAS is high the data output will be off (after tOFF).
The output contains either one or zero during read cycle after
the access time has elapsed. Data remains valid from the
access time until CAS is returned to the high state. The output
data is the same polarity as the input data.

The user can control the output state during write operations
by controlling the placement of the WE signal. In the "early
write"' cycle (see note 9) the output is at a high impedance
state throughout the entire cycle.

POWER CONSIDERATIONS

RAS and/or CAS can be decoded and used as a chip select
signal for the Am9016 but overall system power is minimized if
RAS is used for this purpose. The devices which do not
receive RAS will be in low power standby mode regardless of
the state of CAS.

At all times the Absolute Maximum Rating Conditions must be
observed. During power supply sequencing VBB should never
be more positive than VSS when power is applied to VDD.
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>
3
Y-Address Lines ‘8
b
»
vssPaD [ | 229232% Column
‘ 0000001 0
| 000 1
~010
— )
=& 11201 3
8= 5 [
Tx
v 80 7
Data Array Left 1Y — Data Array Right
i 1
0_ 15
1
0 31
1
Column Decode Transition Row Decode Transition
A0  every 64 columns 0t1111tv 63 A0  every 64 rows
Al every 16 columns 1000001 Al every 16 rows
A2 every 32 columns 000 65 A2 every 32 rows
A3 every 8 columns A3 every 8rows
A4  every 4 columns = 010 A4 every 4rows
A5 _every 2 columns 011 87 A5  every 8 rows
A8 every 4 columns 5 1 A6 every 8 rows
T=
‘3 0 7
< 1
2
0 79
1
0 95
1
1111111 127
AO| 1 (64x) 1 0 (64x) 0
At 1 (16x)——1]0 0 1 (16x) —— 1[0 0
A2] 1 (32x) 110 0 1 (32x) 110 0
A3{ 1—(8x)—=1|0 0 1—(8x)—=1]0 0
A4 1IN 0000 : [¢] 111 0000 0
A5 | 1100 0011 1 1100 0011 1
A6 1001 0110 0 0110 1001 1
I | :L ! | | !
] 1] ] D ] o D D o] D o]
2 2 2 2 2 8 : 2 2 2 g 2
°e e Y & 2 3 2 2 F 8 B
X-Decode Left X-Decode Right
AF000080
TOPOLOGICAL BIT MAP
03258C
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Am9016

ABSOLUTE MAXIMUM RATINGS

Storage Temperature ..............evevuennns -65°C to +150°C
Ambient Temperature with

Power Applied........cocccevuevecineinnnnnes ~55°C to +85°C
Voltage on any pin with

respect t0 VBB . covertiriiniuieierireennranas -0.5V to +20V

Positive Supply Voltages with
respect to ground ............ceeiininnnnne.
DC Layout Voltage.........cccvuevennenns
Vpg — Vss Differentials given
VD = VES 0V ittt
Power Dissipation . .
Short Circuit Output Curren

The products described by this specification include internal
circuitry designed to protect input devices from damaging
accumulations of static charge. It is suggested nevertheless,
that conventional precautions be observed during storage,
handling and use in order to avoid exposure to excessive
voltages.

OPERATING RANGES

Commercial (C) Devices
TOMPOIAtUIS ..uveveieeierererneareriesniaseaasens 0°C to +70°C
Positive Supply Voltage Vpp . .+10.8V to +13.2V

cC - .+4.5V to +56.5V

Negative Supply Voltage Vgg............. -4.5V to -5.5V
Extended (L) Devices )

Temperature .........eveveerininieneirnneas -55°C to +85°C

Positive Supply Voltage Vpp . .+10.8V to +13.2v

VGG revvrrerarans +4.5V to +5.5vV

Negative Supply Voltage VBB ............. -4.5V to -5.5V

Operating ranges define those limits over which the functional-
ity of the device is guaranteed.

DC CHARACTERISTICS over operating range unless otherwise specified

Symbo! | Parameter Test Conditions Min Typ Max Units
Vou Output HIGH Voltage foH = -5.0mA 24 Vee Volts
Vol Output LOW Voltage loL = 4.2mA Vss 0.40 Volts
Vi :51&1;1 ITGH Voltage for Address, ‘1 24 7.0 Volts
ViHe Input %gH Voltage for CAS, 27 70 Volts
viL Input LOW Voltage -1.0 0.80 Valts
hix Input Load Current Vgg <Vi<7Vv -10 10 HA
loz Output Leakage Current Vss < Vo < Vgg, Output OFF : -10 10 HA
Icc Vce Supply Current Output OFF (Note 4) -10 10 HA

: 0°C<TA<+70°C 100
Standby, RAS = Viue = A -
I Supply Current, -55°C < Tp < +85°C . 200 A
&8 Average Operating, Minimum 0°C <Tp <+70°C 200
Cycle Time -55°C < TA < +85°C . 400
RAAS Cycling, CAS Cycling, Minimum 35
Cycle Times, Operating Ippt
RAS <V, CAS Cycling, Minimum 27
Vpp Supply Current Cycle Times, Page Mode Ipps A
lop Average RAS Cycling, TAS > ViHe, Minimum 27 m
Cycle Times, RAS Only Refresh Ipps
RAS <Vie 0°C <Tp < +70°C 15
Standby Ipp2 -55°C S TA < +85°C 2.25
. Inputs at OV, f = 1MHz, RAS, CAS, WE 10
Cr Input Capacitance Nominal Supply Voltages | Address, Data In 50 pF
Co Qutput Capacitance QOutput OFF 7.0
03258C
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DC OPERATING CHARACTERISTICS

Typical Access Time
(Normalized)
trac Versus Vpp

12 T
To = 2°C

~J
.0 <

tRAC (VDDYRAC (VDO = 12V)

0.9
08
or L |
10 1" 12 13 “

VOD SUPPLY VOLTAGE ~ VOLTS
OP0O00350

Typical Access Time (Normalized)
trac Versus
Case Temperature

14

A

12

/
11
1.0 /

08 /,
el

0.8
55-35-15 5 25 45 65 85 105125

Tc, CASE TEMPERATURE — °C
OP000360

tRAC (TCMRAC (Tc = 23°C)

Typical Refresh Current
Ippa Versus Vpp

“

12 3!

i0DD3 - mA

10—

VDD - VOLTS
OP000370

Typical Access Time
(Normalized)
trac Versus Vpp

1.2 T
ugly Tc=23C
MR ]
8
< 10
Qo
§ 09
8
=
o 08
<
€
0.7
—40 -45 -50 -55 -60
VBB - VOLTS
OP000050
Typical Operating current
Ipp1 Versus Vpp
T
Tc=23C
;
€ 2 ]‘7
€ 508
) Hﬁc’g
g s
= m{\‘
‘“c ;1’/
10 il/‘
s i
10 1" 12 13 1
VDD - VOLTS
OP000070
Typical Page Mode
Current
Ippsg Versus Vpp
<
[
[
-
[=]
=]

VDD - VOLTS
OP000380

iDD2 - mA

IDD1 —~ mA

tRAC (VCCHtRAC (VCC = 5V)

Typlcal Access Time
(Normalized)
trac Versus Vee

12
11
1.0
[ 2]
08

7
o 4.0 45 5.0 55 6.0

VCC - voLTS
OP000060

Typical Standby Current
Ipp2 Versus Vpp

14 T
Yo = 23°C
12
1.0
0.8 -
0.6 r/ "]
04
10 " 12 13 14
VDD - VOLTS
OP000080

Typical Operating Current
lop1 Versus
Case Temperature

T
VDD = 13.2v

[
!
I
|

20 IRC = 375ng 1-

tRC = 500ne Tt

e s i
=

]
1

10

5

~65-35-15 § 25 A5 65 85 105 125

Tc, CASE TEMPERATURE — °C
OP000390
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Am9016

DC OPERATING CHARACTERISTICS (Cont.)

Typical Standby Current
Ipp2 Versus
Case Temperature

Typical Refresh Current
Ipp3 Versus
Case Temperature

Typical Page Mode Current Ipps

Versus Case Temperature

4-32

14 16 16 —r—T—T1—
LT T T T 1 1 =
VDD = 13.2V VOD = 13.2V VoD 1:'uvl
12 1 } ) Lo~ 256
< T < ey
% 10 T n E 1 3
1 | ) P~ r‘ I
8 0l 2 ol 1] 2 TS 75,
g ~ g v e " g | ]
[\\ = NN’&- ’ioom _—
08 8 []
N
04 ] 6
55-35-15 5 25 45 65 85 105125 -85-35-15 5 25 45 65 85 105125 $5-35-15 5 25 45 65 85 105 125
Tc, CASE TEMPERATURE — °C T, CASE TEMPERATURE — °C Tc, CASE TEMPERATURE — °C
OP000400 OP000410 OP000420
Input Voltage Levels Input Voltage Levels ‘Input Voltage Levels
Versus Vpp Versus Vpp Versus Vpp
30 T 3.0 T 30 T
Tc = 23°C Tc = 23°C T¢ = 23°C
VBB = -5V » VBB = -5V VDD = 12V
P 25 K 25 @ 28
3 g 3
> ) VIHC (MIN) | >, 1 > VIHC (MIN)
120 ! 20 ™ W 1 20 T
g quc (W _— g 8 VILC (MAX)
4 o1s T Y 15 MR ] § 1.5
/ WAt
2 A 5
z 10 Z 10 £ 10
y 0.5 0.5
i 1 12 13 14 10 " 12 13 1 40 -45 -50 -55 -60
VDD — VOLTS VDD — VOLTS VBB - VOLTS
OP000470 QP000480 OP000490
. . Input Voltage Levels Input Voltage Levels
Input Voltage Levels Versus Versus
Versus Vgp Case Temperature Case Temperature
30 . 3.0 —r—r— 30—
Te = 23°C VDO = 12V VDD = 12v
VDD = 12V » VBB = -5V * VBB = -5V
g 25 5 25 t 5 25
o (<] o
S > VIHC (Mik) >
| 2.0 VIH (MIN) 1 20 1 20 = VIH (MIN)
a2 T VILC (M, @ Pt
w > —— AX) > . r
u 1.5 VIL (MAX) W o W 1S MIL (MAX)
s
5 z 3
Z 1.0 z 1.0 Zz 10
0.5 (X 05
240 -45 -50 555 -60 -65-35-15 5§ 25 45 €5 85 105125 ~55-35-15 5 25 45 65 85 105125
VBB - VOLTS Tc. CASE TEMPERATURE — °C T¢, CASE TEMPERATURE -~ °C
0P000500 OP000510 OP000520
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DC OPERATING CHARACTERISTICS (Cont.)

9glowy

TYPICAL CURRENT WAVEFORMS

RAS/CAS LONG RAS/CAS ‘RAS ONLY

| &

[
>
2

+20
188 — mA n Al "~ .
-20
-40
+100
+80
+60 AHA \
+40 ‘ \ I

100 - mA *2: v L /

—

T 1=
]
—
|
r—~

+100
+80
+60

+40
+20 / f
ss-mA g N AUR 4
50ns/DIV

~
B
P~

E

A
N

WF000310
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified

Am9016

Am9016C Am9016D Am9016E Am9016F
No. | Symbol | Description Min | Max | Min | Max | Min { Max | Min | Max | Units
1 tAR RAS LOW to Column Address Hold Time 200 160 120 95 ns
2 tasc | Column Address 0°C <TA<+70°C -10 -10 -10 -10 ns
Setup Time -55°C < Ta < +85°C 0 0 0 NA ns
3 1ASR Row Address Setup Time 0 0 0 [} ns
4 tcac Access Time from CAS (Note 6) 185 165 135 100 ns
5 tCAH CAS LOW to Column Address Hold Time 85 75 55 45 ns
i 0°C<TpA<+70°C 185 |[10,000| 165 [ 10,000| 135 | 10,000f 100 | 10,000 ns
6 tcAs CAS Pulse Width
-55°C <TA<+85°C 185 5000 165 5000 135 5000 NA NA ns
7 tcp Page Mode CAS Precharge Time 100 100 80 60 ns
s tcrp | CAS to RAS 0°C<TA<+70°C —20 -20 -20 -20 ns
Precharge Time -55°C <TA < +85°C [} 0 0 NA ns
9 tcsH | CAS Hold Time 300 250 200 150 ns
10 tcwD TAS LOW to WE LOW Delay (Note 9) 145 125 95 70 ns
" towL WE LOW to CAS HIGH Setup Time 100 85 70 50 ns
12 tpH Eﬁ% #lcr)nvg ?YSOVIZE;).OW to Data In Valid 85 75 55 45 ns
13 tOHR RAS LOW to Data In Valid Hold Time 200 160 120 a5 ns
N I e : : : : .
15 toFF CAS HIGH to Output OFF Delay 0 60 0 - 60 0 50 0 40 ns
16 tpc Page Mode Cycle Time 295 275 225 170 ns
17 tRAG Access Time from RAS (Note 6) 300 250 200 150 ns
.18 tRAH RAS LOW to Row Address Hold Time 45 35 25 20 ns
19 tRAS BAS Pulse Width 0°C<TA<+70°C 300 10,000 | 250 | 10,000{ 200 | 10,000 150 10,000 ns
~55°C<TA<+85°C 300 5000 250 5000 200 5000 NA NA ns
20 tRc Random Read or Write Cycle Time 460 410 375 320 ns
21 tRCD RAS LOW to CAS LOW Delay (Note 6) 35 115 35 85 25 65 20 50 ns
22 tRCH Read Hold Time 0 0 0 0 ns
23 trcs Read Setup Time 0 0 0 0 ns
24 tREF Refresh Interval 2 2 2 2 ms
25 tamw | Read Modity Write Cycle Time 600 500 405 320 ns
Am9016C Am9016D Am9016E Am9016F
No. | Symbol | Description Min | Max | Min | Max | Min | Max | Min | Max | Units
26 tRp RAS Precharge Time 150 150 120 100 ns
27 tRSH TAS LOW to RAS HIGH Delay 185 165 135 100 ns
28 tRWC Read/Write Cycle Time 525 425 375 320 ns
29 thwp | RAS LOW to WE LOW Delay (Note 9) 260 210 160 120 ns
30 tAWL WE LOW to RAS HIGH Setup Time 100 85 70 50 ns
31 tr Transition Time 3 50 3 50 3 50 3 35 ns
32 tweH Write Hold Time 85 75 55 45 ns
33 tWCR RAS LOW to Write Hold Time 200 160 120 95 ns
WE LOW to CAS LOW | 0°C <Tp < +70°C -20 -20 -20 -20
34 twes Setup Time ns
(Note 9) -55°C<Tp<+85°C 0. 0 0 NA
a5 twp Write Pulse Width 85 75 55 45 ns
Notes:

1. All voltages referenced to Vgs.
2. Signal transition times are assumed to be 5ns. Transition

may be reduced to zero without affecting stored data or
refresh operations.

times are measured between specified high and low logic
levels.

. Timing reference levels for both input and output signals

are the specified worst-case logic levels.

Vce is used in the output buffer only. Icc will therefore
depend only on leakage current and output loading.
When the output is ON and at a logic high level, V¢ is
connected to the Data Out pin through an equivalent
resistance of approximately 13552. In standby mode Vg

. Output loading is two standard TTL loads plus 100pF

capacitance.

. Both RAS and CAS must be low read data. Access timing

will depend on the relative positions of their falling edges.
When trcp is less than the maximum value shown,
access time depends on RAS and tRAC governs. When
tRcp is more than the maximum value shown access
time depends on CAS and tcac governs. The maximum
value listed for tgcp is shown for reference purposes
only and does not restrict operation of the part.
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SWITCHING CHARACTERISTICS (Cont.)

7. Timing reference points for data input setup and hold

times will depend on what type of write cycle is being
performed and will be the later falling edge of CAS or
WE.

. At least eight initialization cycles that exercise RAS
should be performed after power-up and before valid
operations are begun.

. The twcs: tRwp and tcwp parameters are shown for
reference purposes only and do not restrict the operating

flexibility of the part. When the falling edge of WE follows
the falling edge of CAS by at most twcs, the data output
buffer will remain off for the whole cycle and an "early
write" cycle is defined. When the falling edge of WE
follows the falling edges of RAS and CAS by at least
trwp and tcwp respectively, the Data Out from the
addressed cell will be valid at the access time and a
"'read/write" cycle is defined. The falling edge of WE
may also occur at intermediate positions, but the condi-
tion and validity of the Data Out signal will not be known.

9loswy

SWITCHING WAVEFORMS

READ CYCLE

wRC

L4 uR S
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= &
peo- tRAN TCAN ——w
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mﬂ OO00000(7
ADORESS ROW ADORESS COLUMN ADDRESS
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tRCH

= Lo

[+ ) VALID DATA }—-——
WF000320

WRITE CYCLE (EARLY WRITE)
h Ras -
Ra3 1& AR AL R_
e i csH s L-—m'
= JNr /
- RAH =] | o rcAH o]
WASR usc_‘..{ r— tCRP

ROW ADDRESS

COLUMN ADDRESS

WL !
e en R O Y
w e G XK KX XXX KKK RXAUKNRS
TRWL v‘f
WCR ‘{
o W NPT STABLE
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00 (OFF} phld
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SWITCHING WAVEFORMS (Cont.)

READ-WRITE/READ-MODIFY-WRITE CYCLE
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SWITCHING WAVEFORMS (Cont.)
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Am9044/9244

Am9044/9244

4096 x 1 Static RAM

DISTINCTIVE CHARACTERISTICS

® LOW OPERATING AND STANDBY POWER
® Access times down to 200ns
® Am9044 is a direct plug-in replacement for 4044

® Am9244 pin and function compatible with Am9044 and
4044 plus CS power down feature

® High output drive — 4.0mA sink current @ 0.4V

® TTL identical interface logic levels

GENERAL DESCRIPTION

The Am9044 and Am9244 are high performance, static, N-
Channel, read/write, random access memories organized
as 4096 x 1. Operation is from a single 5V supply, and all
input/output levels are identical to standard TTL specifica-
tions. Low power versions of both devices are available
with power savings of about 30%. The Am9044 and
Am9244 are the same except that the Am9244 offers an
automatic CS power down feature.

The Am8244 remains in a low power standby mode as long
as CS remains high, thus reducing its power requirements.

The Am9244 power decreases from 385mW to 165mW in
the standby mode, and the Am92L44 from 275mW to
110mW. The CS input does not affect the power dissipation
of the Am9044.

Data readout is not destructive and the same polarity as
data input. CS provides for easy selection of an individual
package when the outputs are OR-tied. The outputs of
4.0mA for Am9244 and Am9044 provide increased short
circuit current for improved drive.

BLOCK DIAGRAM

Az —s—x 1 2 wee
™ Lx ——— GND
1
% —% ] Aow MEMORY ARRAY
2 64 ROWS
2 —% ] sewecr 64 COLUMNS
1
&~ —%
15
»=PF] [
" 7
om COLUMN 10 CIRCUITS sout
COLUMN SELECT
=0
12 [ s 4 14 ”
Ay A Ay Ay Ay Ay
we _*

BD000090

PRODUCT SELECTOR GUIDE

Access Times 450ns 300ns 250ns 200ns
AMO044B | Am9044C | Amg044D | Amoo44E
Standard Device | 00448 | Am9244C | Am9244D | Am9244E
AmQOL44B | Amg0L44C
Low Power Am92L44B | Ame2L44C Am90L44D
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CONNECTION DIAGRAM 3

Top View e

S

~

R

ADORESS 0 []1° 18 [Jvee &

'
ADDRESS 1 [2 17 [7] ADDRESS 6
ADORESS 2 (] 3 16 || ADDRESS 7-
ADORESS 3 [ |4 15 [_J ADDRESS 8

Am9044

ADDRESS 4 ()5 ,Mot) 14 [T] ADDRESS 9
ADDRESS § ["]6 13 [ J ADDRESS 10

DATA OUT (] 7 12 [7) ADDRESS 11
WRITE ENABLE [[] 8 1 [Joaram
GND (vsS) ]9 10 [T] cHiP SELECT
CDO000140

Note: Pin 1 is marked for orientation

BIT MAP

Address Designators
External Internal fo

Ag A2

Aq Aq ho

Az Ag

A3 Ag

Aq Ag

As A1o

Ag Az

A7 Aq

Ag As

Ag A7

A1 As

Aty A4

Aq
A1
DO
WE
Vss

9 10 1 ol
: [

DIE SIZE 0.137" x0.167"

Figure 1. Bit Mapping Information

ORDERING INFORMATION

AmS044 B P (o3 Valid Combinations
l—Temperature B PC, DG, DM
C - Commercial (0°C to +70°C) o] PC, DC, DM
HR 0 o,
M- Military (-55°C to +125°C) D PC, DC, DM
Package (904479244 only)
D - 18-pin CERDIP
P - 18-pin plastic DIP E (gg;;‘)" 9244 | PC, DC
Speed Select AM9044 - 4kx1 SRAM
CB; :gggzz E :ggggz AM90L44 - Same, Low Power
AM9244 - 4kx1 SRAM with power down
Device Type feature
4096 x 1 Static RAM AMB92L44 - Same, Low Power

25.
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Am9044/9244

ABSOLUTE MAXIMUM RATINGS

Storage Temperature ............coivevvnennns -65°C to +150°C
Ambient Temperature with

Power Applied.......c.cvvvniiieiiiiniinnnn, -55°C to +125°C
Supply Voltage ........cccevvveieninniiniinnennen. -0.5V to +7.0v
All Signal Voltage with
respect to ground.........c.ccceeiiniiininnne. -0.5V to +7.0V
Power Description :

DC Output Current ..........cocvvviiiioieiinrininiiieciennnns 16mA

The products described by this specification include internal
circuitry designed to protect input devices from damaging
accumulations of static charge. It is suggested nevertheless,
that conventional precautions be observed during storage,
handling and use in order to avoid exposure to excessive’
voltages.

OPERATING RANGES

Commercial (C) Devices -
Temperature .......ccccvvveuveeeniiieniacennennas 0°C to +70°C

Supply Voltage ........c.coeeveeniininiininn, +4.5V to +5.5V
Military (M) Devices
Temperature .... -55°C to +125°C

Supply Voltage ..........ceevveviiiinninnnnne +4.5V to +5.5V
Operating ranges define those limits over which the functional-
ity of the device is guaranteed. B

DC CHARACTERISTICS over operating range unless otherwise specified

Symbol | Parameter Test Conditions Min | Typ | Max Units
. VOH = 2.4V Ta=70°C -1.0
! Output High Current mA
OH utput Hig VGG = 4.5V TA=125C 04
| Output Low Current VoL = 0.4V Ta=70C 40 mA
u urren =0.
oL P oL Ta=125°C 32
VIH Input HIGH Voltage 20 Vee v
ViL Input LOW Voltage 0.5 0.8 )
lix lnput Load Current GND <ViN< V(o 10 BA
0.4V <Vp <Vcg, Ta=+70°C -50 50
loz Output Leakage Current Output Disabled Ta= +125°C =0 ™ MA
Standard devices 70
Voc =M Ta=0C L devices - 50
. ‘cc = Max ovic
| o] ting Supply Current A
cc perating Supply Lur |Te<vy Standard devices 80 ™
(9244 only) Ta=-55°C -
L devices 60
9244 30
Tao=0°C
IPD Automatic TS Power Voe = Max 92L44 20 mA
Down Current TS=Viy 9244 33
Ta=-55°C
92144 22

DC OPERATING CHARACTERISTICS

Typical C Load Versus

Typical ICC Typical tacc
Versus VCC Characteristics Versus VCC Characteristics Normalized tacc Characteristics
.50 — 115
Ta = 25C e EACT I Ta= 25°C
128 1.10 L
g 1.00 i 3 " g 105 -
o7s Am9044 AND Amo244 § 0 A e
A
/ (ACTIVE) 3 Ao0La AND Amaia 100 AMS044 AND Amo244
om0 17 g g
]/ Zz 09 Z 005
025 lu;mnr (sr]monv)
0.90
% v 2 3 ¢ 5 ¢ 080 45 50 55 6o 100 200 00 400
vee vee  CAPACITANCE LOAD — pF
OP000830 OP000900 OP000910
03254C
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DC OPERATING CHARACTERISTICS (Cont.)

vvee/vvoswy

Normalized tacc Normalized 1CC
Versus Ambient Temperature Versus Ambient Temperature
14 T 13 T
VCC = 5.0V VCC = 5.0V
1.3 1.2
- » 8 K
Y Am9044 AND Amg24 / 2 N 44 AND Amo244
g 1.1 E 1.0
3 ~ 3
0©
“:’ 1.0 = $ 09
09 M' / 08 \
08 0.7
-85 _25 0 25 680 70 100 125 -85 -25 0 25 S0 70 100 125
Ta ~ AMBIENT TEMPERATURE - °C_ Ta ~ AMBIENT TEMPERATURE — °C
OP000920 OP000930

SWITCHING CHARACTERISTICS over operating range unless otherwise specified

B devices C devices D devices E devices
No. | Symbol | Description Min [ Max | Min | Max | Min | Max | Min | Max | units
Read Cycle
Address Valid to Address Do Not Care Time
1 tRe (Read Cycle Time) 450 300 250 200
Address Valid to Data Out Valid Delay (Address
2 tA Access Time) 450 300 250 200
3 tco Chip Select Low to Data Am9044 100 100 70 70
Out Valid (Note 5) Amg244 450 300 250 200 ns
4 tcx Chip Select Low to Data Out On 20 20 20 20
5 totp Chip Select High to Data Out Off 100 80 60 60
6 toHA Address Unknown to Data Out Unknown Time 20 20 20 20
Write Cycle
Address Valid to Address Do Not Care Time
7 twe (Writs Cycle Time) 450 | 300 250 200
8 w Write Enable Low to Write Amg044 200 150 100 100
Enable High Time (Note 4) Am9244 250 200 150 150
9 tWh ¥rite Enable High to Address Do Not Care 0 0 ° 0
ime
10 totw Write Enable Low to Data Out Off Delay 100 80 60 60
1 tow Data In Valid to Write Enable High Time 200 150 100 100
12 toH 1V.\{rite Enable Low to Data In Do Not Care 0 0 0 o ns
ime
13 AW Address Valid to Write Enable Low Time 0 0 0 0
14 tpp g:liyp) Select High to Power Low Delay (Am9244 200 - 150 100 100
15 tpy oCrTIiyp) Select Low to Power High Delay (Am9244 0 0 0 0
18 o Chip Selqct qu to Write Am9044 200 150 100 100
w Enable High Time (Note 4) Am9244 250 200 150 150
17 two Write Enable High To Output Turn On : 100 100 70 70
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Am9044/9244

SWITCHING WAVEFORMS
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Am9064

65,536 x 1 Dynamic RAM

DISTINCTIVE CHARACTERISTICS

® High speed RAS access of 100 and 120ns
Single +5V +10% power supply
® Low power 22mW standby

- 330mW active — 220ns cycle time

— 385mW active — 190ns cycle time

® Read, Write, Read-Modify-Write, Page-Mode and RAS-
Only refresh capability

e CTAS controlled three-state output

® Fast cycle times of 190 and 220ns

GENERAL DESCRIPTION

The Am9064 is a high speed, high-performance dynamic
RAM, organized 65,536 x 1 and manufactured using ad-
vanced NMOS silicon-gate technology. The design is
optimized for both high speed and low power dissipation,
and only a single +5V supply is needed because the on-
chip substrate-bias generator (compensated for tempera-
ture and supply variations) provides the necessary back
bias.

The Am9064 features multiplexed addressing, and all input
signals, including clocks, are TTL-compatible; input and
output signals are the same polarity, and the three-state
output buffer is CAS controlled. The Hi-C single-transistor
memory cell is used to enhance signal margin and reduci
the a-particle-induced soft-error rate. '

BLOCK DIAGRAM

yooswy

Y-DEC N
A 16K MEMORY .
:
a -] SENGE AMPS
6K MEMORY E
Ln] aodetss _'$ x-08¢ v.0eC & ! Soncss C‘_,
V] sereR Y T BUFFER
6K MEMORY
- SENSE AMPS
1K MENORY w
Y-DEC A
) w
= s o iy el s oo
o ON-CHIP FULLY
i ':mwr!?m
Om .
BD000150
PRODUCT SELECTOR GUIDE
Part Number Am9064-10 | Am8064-12 | Am9064-15
RAS Access Time 100 120 150 -
CAS Access Time 55 65 75 '

03759B
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Am9064

CONNECTION DIAGRAM

TOP VIEW
w :® ~ 16[J ono
ow ]2 5[] EA3
WE[]s 4[] Oour
RAS [ Bl JAs
s 12[] Ay
A e ufJA
LY |4 10[7] As
vec (] LWy
CD000360

Note: Pin 1 is marked for orientation -

Metallization and Pad Layout

NC

a
n e =
Az
A7
Veo 8
Die Size

{Incl. Strip-Chip)
145 Mils x 313 Mils

16

15
14
13

Vs
CAS
Doutr

-ORDERING INFORMATION

Am9064-10 P [+
L— Temperature

C - Commercial (0°C to +70°C)

Package
D - 16-pin CERDIP
P ~ 16-pin plastic

Speed Select
10 - 100ns
12 - 120ns
15 - 150ns

Device Type
64k x 1 DRAM

Valid Combinations

Am9064-10
Amg064-12
Am9064-15

PC, DC
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PIN DESCRIPTION

Ag=-A7 Eight multiplexed inputs, first provide eight row
address inputs and then eight column address in-
puts, all within one normal memory cycle. The eight
row address inputs (meeting the setup and hold
times tagR and tpaH) are latched in by RAS!. The
eight column address inputs, (meeting the setup and
hold times tagc, tcaH and tar are latched in by
CAS.. The combined row and column address inputs
(16 total) will select one of 65,536 memory bits for
Read, Write, or Read-Modify-Write operation. In
addition, the memory refresh function is also per-
formed in any memory cycle (including RAS only
refresh cycle), on two of 256 rows specified by
Ag-Ag, while A7 is not used. Page-mode cycles
excluded.) : )

Din The Data Input. The data input, (meeting setup and
hold times tps, tpH and tpHR) is latched in by either
WE ! or CAS! whichever comes later, while RAS is
LOW.

RAS The Row-Address-Strobe control clock. RAS!

latches the row address on Ag— A7 and activates a
memory cycle. RASt ends the active memory cycle
and precharges the memory's dynamic circuits.
Memory cycle time, as defined by the RAS clock, has
a very large operating range; however RAS LOW
pulse width (tgas) and RAS HIGH pulse width (trp
must satisfy the specified minimum and maximum
values in order to maintain continuous memory
operation and data retention. RAS alone controls
memory refresh function.

APPLICATION INFORMATION

DEVICE DESCRIPTION

The Am9064 is a state-of-the-art high performance 64K
DRAM combining the fastest DRAM speed available (100ns
access time) with low power (standby current < 4mA). It is
designed to operate with a single + 5V power supply, and all
inputs/output voltage levels are TTL compatitte, making the

Am9064 easy to integrate into a wide range of systems. The ~

Am9064 ‘is offered in two grades of operating ambient
temperature range, the commercial grade (Am9064-12DC)
covers from O to +70°C and the extended grade (Am9064-
12CDC) covers from ~55 to +110°C military applications.

Where the memory system reliability is of primary importance,

the Am9064 design provides the solution with the following
safety features:

The AmS064:

e Allows Vog power-up with floating input levels without
causing excess Icc current surges (see Initialization).

Can tolerate real time Vcc fluctuation between 4.5 and 5.5V
while memory chip is in operation.

® Accepts input voltage transition overshoot (Vog +1V) and
undershoot (-2V).

o |s fabricated with an NMOS technology that is optimized to
provide very high 64K DRAM device latch-up voltage,
typically in excess of 10V; (however, it is not recommended
to operate Am9064 with Vgg over +7V; see Maximum
Ratings). ‘

The fast switching characteristics of the Am9064 are designed
to fit into memory system constraints. For a fast Read Cycle,
Am9064 offers fast tcaoc (about 50 to 55% of trac), thus

CAS  The Column-Address-Strobe control clock. With RAS
LOW, CAS.! latches the column address and acti-
vates the memory input and output operations. With
WE LOW, CAS controls the input timing; with WE
HIGH, CAS controls the timing of valid output. CAS
HIGH turns off Doyt (Dout = high impedance). In
page-mode, CAS cycle time defines the page-mode
cycle time.

The Write Enable Control Clock. WE timing relative
to CAS and RAS will define one of three memory
cycles. 1) RAS and CAS both LOW, and WE HIGH
will define a read cycle; 2) WE LOW (meeting the
setup and hold times twcs, tweH and twcr) will
define an Early Write Cycle; 3) WE first HIGH and
then LOW (meeting tcwp and tawp delay times) will
define a Read-Write/Read-Modify-Write Cycle.
The three-state output. The Doyt is controlled
mainly by CAS. Valid output appears on Doyt in a
Read Cycle after access time has elapsed (tcac or
tRAG, whichever applies). Last valid Doyt remains
valid as long as CAS is LOW. Doyt can be turned off
only with CASt.

Dour

providing 45 to 50% of tpac access time for address
multiplexing on a memory board. For a Write operation, fast
trwL and towL allow fast Read-Write or Read-Modify-Write
cycles, useful for memory systems which include Error Detec-
tion/Correction (EDC) schemes to boost memory reliability.
(For a detailed reference on EDC, see "Am2960 Series
Dynamic Memory Support Handbook," AMD Application.)

The Am3064 includes all standard 64K DRAM memory cycles: .

Read, Early Write (for the case of common I/0), Read-Write or
Read-Modify-Write, RAS-Only Refresh, and Page-Mode cy-
cles. Two clock inputs (RAS and CAS) are needed to latch the
multiplexed row and column addresses on the eight address
inputs, Ap - A7, and a third clock input (WE) distinguishes

between Read and Write cycles. Proper input or output.

operation on each memory bit requires all three timing control
clocks (RAS, TAS, -and WE). Memory refresh operation is
most efficient through the RAS-Only Refresh Cycle when
using a dynamic RAM controller like Am2964B. The AmS064
accomplishes 128 refresh cycles (Ap — Ag) in 2ms and 256

refresh cycles (Ag — A7) in 4ms. Multiplexed address inputs’

allow the Am8064 to be packaged in a standard 16-pin DIP
with pin 1 not connected. With pin 1 uncommitted, the
Am9064 is compatible with the JEDEC standards for the 64K
DRAM and allows for future expansion to 256K DRAM.

DEVICE INITIALIZATION
An initial pause of 100us is required after Voc power-up. This

time delay is needed for the on-chip substrate-bias generator ~

to pump enough negative charge into the substrate to
establish the operating back bias voltage. This is followed by a
wake-up sequence of eight (8) RAS cycles to initialize the
internal dynamic circuits. If the device remains in standby

4-45
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Am9064

mode for more than 2ms while Vg is on, the wake-up
sequence of any eight RAS cycles will be necessary prior to
normal operation. A power-up safety feature has been de-
signed into the Am9064; special circuits within the chip
prevent current surges during initial system power-up. These
circuits allow the Am9064 to be powered up to a standby
mode (where current is low and output is in high impedance)
independent of the initial RAS input logic level. (See Figures 1
and 2). The power-up circuit is completely transparent to
normal circuit operation.

Figure I. Vcc Supply Current Waveform
during Voc Power up, RAS = CAS = Voo

|/
-

AF000010

Vee

lcc

Figure 2. Vcc Supply Current Waveform

~ during Vcc Power Up, RAS = CAS = Vsg
Vee _.J
16mA
bc‘____.///’\‘
AF000020

ADDRESS-NG

Eight address inputs are multiplexed to provide 16 address
bits. The first set of eight address inputs (Row address) is
latched by RAS, and the second set (Column address) is
latched by CAS. Together, the 16 address bits will decode one
of 65,536 cell locations.

Proper address multiplexing requires that CAS follow RAS by a
specified delay time (trcp). Mummum tRep is determined by
the following equation:

trep (min) =tRAH +2tT +tasc where tran and tasc are
specified DRAM characteristics, and 2tT are the address and
CAS transition times, dependent on the memory board design.
The maximum trcp is derived from the access time limits.

trcp (max) = trac ~tcac. If trcp (max) is exceeded, the
access time will be determined by tcac. The multiplex timing
window of interest for system design is trop (max) — tRaH
(see Figure 3).

Figure 3. Address Multipiex Timing Window
tRep (Max) - tRaH =2 (tt + Skew) + tasc

RAS
Cas ’_—-————
ADDRESS
O 006
AF000030
® tRaH
@ tr +skew (address input Ag-Ay relative to RAS)
® tasc

@ tr+skew (CAS relative to RAS)

OPERATING CYCLES
READ CYCLE

The Memory Read cycle begins with the row addresses valid
and the RAS clock transitioning from HIGH to LOW. The CAS
clock must also make a transition from HIGH to LOW at the
specified trcp timing limits when the column addresses are
latched. These clocks are linked in such a manner that the

" access time of the device is independent of the ‘address

multiplex window, however the CAS clock must be active
before or at the trcp maximum for an access (data valid) from
the RAS clock edge to be valid (trac). If the tacp maximum
condition is not met, the access (tcac) from the CAS clock
active transition will determine read access time. The external
CAS signal is ignored until an internal RAS signal is available,
as shown in the functional block diagram. This gating feature
on the CAS clock allows the external CAS signal to become
active as soon as the row address hold time (tran) specifica-
tion has been met and thus defines the trcp minimum
specification. The time difference between trcp minimum and
thRcp maximum can be used to absorb skew delays in
switching the address bus from row to column addresses to
generate the TAS clock.

Once the clocks have become active, they must stay active for
certain minimums (tpas for the RAS clock; tcas for the CAS
clock) and the RAS clock must stay inactive for a minimum
time (tgp). The former is for the completion of the cycle in
progress and the latter allows the device internal circuitry to be
precharged for the next active cycle.

Douyr is not latched and is valid as long as the TAS clock is
active; the output will switch to the high impedance mode
when the CAS clock goes inactive. The CAS clock can remain
active for a maximum of 10ns (tcrp) into the next cycle. To
perform a Read Cycle, the Write Enable (WE) input must be
held HIGH from the time the TAS clock makes its active
transition (trcs) to the time when it transitions into the inactive
mode (tRcH)-

WRITE CYCLE

A Write Cycle is similar to a Read Cycle except that the Write
Enable (WE) clock must go active LOW at or before the time
that the CAS clock goes active. In this case the cycle in
progress is referred to as an early Write Cycle. In an early
Write Cycle, the Write Clock and Dy are referenced to the
active transition of the TAS clock edge. There are two
important parameters with respect to the Write Cycle: the
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column-strobe-to-write lead time (tcw() and the row-strobe-to-
write lead time (trw(). These are the minimum times that the
RAS and CAS clocks need to be active after the write
operation has started (WE clock LOW).

Itis also possible to perform a late Write Cycle. For this cycle,
the Write Clock is activated after CAS goes LOW, which is
beyond twcs minimum time so the parameters towi and tawi
must be satisfied before terminating this cycle. The difference
between an early Write Cycle and a late Write Cycle is thatin a
late Write Cycle the Write Enable clock can occur much later
in time with respect to the active transition of the CAS clock.
This time could be as long as 10 microseconds — (trwL + trp
+2t7).

At the start of a Write Cycle. Doyt is in a Hi-Z condition and
remains so throughout the cycle. It remains Hi-Z because the
active transition of the Write Enable clock prevents the CAS
clock from enabling the output buffers, as shown in the
Functional Block Diagram. This characteristic can be effective-
ly utilized in a system that has a common input/output bus,
with the only stipulation being the system must use only the
early write mode.

READ-MODIFY-WRITE AND READ-WRITE CYCLES

As the name implies, both a Read and a Write Cycle are
accomplished at the same cell location during a single access.
The Read-Modify-Write Cycle is similar to the late Write Cycle
discussed above. '

For the Read-Modify-Write Cycle, a normal Read Cycle is
initiated with the WE clock HIGH. After the data is read, WE is
transitioned to LOW and Dy is setup and held with respect to
the active edge of WE. This cycle assumes a zero modify time
between read and write.

Another variation of the Read-Modify-Write Cycle is the Read-
Write Cycle, in which the two parameters, trRwp and tcwp play
an important role. A Read-Write Cycle starts as a normal Read
Cycle with the WE clock being transitioned at minimum tgwp
or minimum tcwp time, depending upon the application. This
results in starting a write operation to the selected cell even
before Doyt occurs. In this case, Dy is set up with respect to
the WE clock active edge.

PAGE-MODE CYCLES

Page-mode operation allows faster successive data opera-
tions at the 256 column locations. Page access (tcac) on the
Amg064 is typically half the regular RAS clock access (tRAC)-
Page-mode operation consists of holding the RAS clock active
while cycling the TAS clock to access the column locations
determined by the 8-bit address field. There are two control-
ling factors which serve to limit the access to all 256 column
locations in one RAS clock active operation. These are the
refresh interval of the device (2ms/128 = 15.6 microseconds)
and the maximum active time specification for the RAS clock
(10 microseconds). Since 10 microseconds is the smaller
value, the maximum specification of the RAS clock on-time
limits the number of sequential page accesses possible. Ten
microseconds will provide approximately 50 successive page
accesses for every row address selected before the RAS
clock is reset.

The page cycle is always initiated with a row address being
provided and latched by the RAS clock, followed by the
column address and CAS clock. From the timing illustrated,
the initial cycle is a normal Read or Write cycle, followed by
the shorter CAS cycles (tpc). The CAS cycle time (tpc)
consists of the TAS clock active time, (tcas) the CAS clock
precharge time (tcp) and two transitions. In addition to Read
and Write cycles, a Read-Modify-Write Cycle can also be
performed in a page-mode operation. For a Read-Modify-Write
or Read-Write type cycle, the conditions normal to that mode

of operation will apply in the page-mode alsc. Any combination
of Read, Write and Read-Modify-Write cycles can be per-
formed to suit any particular application.

REFRESH CYCLES

The dynamic RAM design is based on capacitor charge
storage for each bit in the array. This charge will tend to
degrade with time and temperature; therefore, to retain the
correct information, the bits need to be refreshed at least once
every 2ms. This is accomplished by sequentially cycling
through the 128 row address locations every 2ms, or at {east
one row every 15.6 microseconds. A normal read or write
operation to the RAM will serve to refresh all the bits (256)
associated with the particular row decoded.

RAS-Only Refresh

When the memory component is in standby, the RAS-Only
Refresh scheme is employed. This refresh method performs a
RAS-Only cycle on all 128 row addresses every 2ms; the row
addresses are latched with the RAS clock, and the associated
internal row locations are refreshed. The CAS clock is not
required and should be inactive, or HIGH, to conserve power.

DATA OQUTPUT OPERATION

The Am9064 has a CAS controlled three-state data output
{DouT) which remains valid from the access time as long as
CAS is LOW. doyrt can be turned off to the high impedance
state only when CAS is HIGH, and remains in Hi-Z as long as
CAS stays HIGH. The output data is the same polarity as the
input data. The following table summarizes the Doyt state for
various cycles.

Type of Cycle Dout
Read Cycle Data from Addressed
Memory Cell

Early Write Cycle
Delayed Write Cycle

Hi-Z
Indeterminate, until after
tRAC and tcac

ggfish CAS HIGH | Hi-Z

Cycles CAS LOW | Data from Last Read Cycle

CAS-Only Cycle .

RAS HIGH Hi-z

Read-Modify-Write Cycle | Data from Addressed
Memory Cell

ON-CHIP SUBSTRATE-BIAS GENERATOR

The Am9064 has an on-chip substrate-bias (Vgg) generator
integrated into the DRAM peripheral circuitry. This accom-
plishes three purposes:

1. It allows the use of single +5V supply (Vcc), so it
does away with the need for an external Vgg supply.
This has become the standard for all NMOS DRAMs
64K and higher.

2. It maintains the high performance of the N-channel
MOSFET by providing a stable negative voltage bias
(-3V) on the p-type substrate, reducing the parasitic
PN junction capacitance and the body effect of the
MOSFET threshold voltage.

3. It avoids minority charge injection from a node voltage
undershoot to -2V on all inputs.

In addition to the above design features, the fact that the bias
generator® is incorporated on-chip makes it possible to shield
the Vg bias level from any fluctuations of the external Vg
power supply. This on-chip generator has the following char-
acteristics:
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1. Vgg level is independent of Vge, for Voo = 3V.
2. Vpg level is compensated for temperature variation.
3. Upper and lower levels of Vpg are regulated.

In summary, the Vgp bias-generator can tolerate a V¢g range
of 3 to 8V, temperature range of -55 to +110°C, and cycle
dependent capacitive coupling.

ALPHA-PARTICLE-INDUCED SOFT ERRORS

One of the primary causes of soft errors in DRAMSs is due to
the presence of alpha-particles emitted from the decay of
uranium and thorium in the IC packaging materials. When an
alpha-particle enters the silicon chip substrate, approximately
one million electron-hole pairs are created in the bulk silicon.
These generated carriers diffuse and the electrons are collect-
ed by depletion layers resulting in the partial or total filling of
initially empty potential wells. If the "collection efficiency"
times the number of generated carriers exceeds the critical

charge in the memory cell a "'soft error’’ will result. A recently
published study ("'Drift Collection of Alpha Generated Carriers
and Design Implications,” C. Hu, ISSCC 82) shows that the
""collection efficiency' is directly proportional to the width of
the depletion layers. Solutions to the alpha problem are
implemented in the Am9064 in the following ways:

1. Incorporation of new process technology for the Hi-C*
capacitor memory cell.
2. Using low-alpha-source packaging materials.

The Hi-C* capacitor memory cell helps solve the alpha
problem in two significant ways. First, it increases the memory
charge storage by ~ 30%, thus boosting up the "critical
charge." Second, it reduces the memory cell junction deple-
tion width by a factor of ~ 5 to 10, thus reducing the collection
efficiency significantly.

*Patent pending.
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ROW TOPOLOGICAL DESCRAMBLE
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COLUMN TOPOLOGICAL DESCRAMBLE
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES a
Storage Temperature .............c.c.ceveunes ~-65°C to +150°C Temperature 0°C to +70°C §
A'gb'em :9’“1‘?953‘”’9 with e oc  SUPPIY VOHAGE .ooosorr o +4.5V to +5.5V
VOI; ;’:’onpgr'; pnn wnh """""""""""" - to +8 Operating ranges define those limits over which the functional-
ity of the device is guaranteed. .
respect t0 ground ........ccveiviiiininiiiennns -2V to +7.5V 4 ¢
Supply Voltage........
Power Dissipation .
Short Circuit Output Curren
The products described by this specification include internal
circuitry designed to protect input devices from damaging
accumulations of static charge. It is suggested nevertheless,
that conventional precautions be observed during storage,
handling and use in order to avoid exposure to excessive
voltages.
DC CHARACTERISTICS over operating range unless otherwise specified
Symbol Parameter Test Conditions Min Max Units
: AmQ064-10 - 70
Operating Current (Note 1) : ing; = Mi N -
lcct Averags Powar Suply Conrent RAS, TAS Cycling; trg = Min AM9064-12 60 mA
Am9064-15 - 55
\oc2 gtxar?ad:ty Current Power Supply HAS = CAS = ViH - 4.0 mA
Am9064-10 - 55
Refresh Current (Note 1) i Vi -Mi N _
lcca Average Power Supply Current RAS Cycling, TAS = Vji4; tre = Min Am9064-12 50 mA
. Amg064-15 - 45
) Am9064-10 - 50
Page Mode Current (Note 1) o "
lcca RAS = V|, TAS Cycling; tpc = Min Amg064-12 - 45 mA
Average Power Supply ACurrent AmO06415 = 20
LK Input Leakage Current Any Input; Vss <VIN<Vcc -10 +10 HA
loLk Output Leakage Current Data Out Disabled, Vgs < Vout <Vcc -10 +10 HA
Vou Output High Voltage loH = -5.0mA 24 -~
VoL Output Low Voltage loL = +4.2mA - 0.4 )
CiNg input Capacitance Ag-A7,D|y 5 pF
CiNz Input Capacitance RAS, CAS, WE 7 pF
CouTt Output Capacitance Dout 6 pF
Note: 1icc is depedent on output loading and cycle time. Specified values are measured with output open. .
DC OPERATING CHARACTERISTICS
Typlcai Access Time (Normalized)
tRAC versus Typical Operating Current Typical Standby Current
Case Temperature Icct versus Vee Icc2 versus Vee
14 50 T 20 T
taac (NORMALIZED) va T°C oy veVee | - 'RC T 20ns lecz va Ve
13] 10=tpc@svwse L Ta=25C /’ s Tp =25°C
. / @ 40 260ns §
. 12 A E . _ / // 2
\ / < - 1 L~ 'é e
11 - < Nf— LT~ 330ns 1 < 1.5
§ 10 i ”/ ' |
8 = 8
0.9 A -
v ,
0.8 10 1.0
-20 0 25 S5 7T0 90 110 40 45 50 58 60 4.0 45 50 55 60
TEMPERATURE - °C Vee = VOLTS : Vg - YOLTS
OP000560 OP000570 OP000580
037598
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DC OPERATING CHARACTERISTICS (Cont)

Typical Refresh Current
lccs versus Voo

Typical Operating Current
Icct versus
Case Temperature

Typical Standby Current
lcca versus
Case Temperature

4-52
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CAS v
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DC OPERATING CHARACTERISTICS (Cont.)

RAS Only Cycle Page-Mode Only
zvE 20mA | 50ns l sV 20mA
ARS - [
CAS
— |
CAS L ' F
1T . g i | i l
ey J \ \ l J eer » — k
’ v TH M e
= D . OP000040

QOP000030
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified

Am9064-10 Am9064-12 Am9064-15
No. Symbol | Description Min Max Min Max Min Max Units
1 tRAC Access Time from HAS (Notes 6 and 7) 100 120 150 ns
2 tcac Access Time from CAS (Notes 6 and 7) 55 65 75 ns
3 tRer Time Between Refresh 2 2 2 ms
4 tRp RAS Precharge Time 80 90 100 ns
5 1cPN TAS Precharge Time (Non-Page Cycles) 30 } 30 30 ns
6 tcRp CAS to RAS Precharge Time -10 -10 -10 ns
7 tRcD RAS to TAS Delay Time (Notes 6 and e) 25 45 30 55 30 75 ns
8 tRSH RAS Hold Time 55 65 75 ns
9 CsH CAS Hold Time 100 120 | 150 ns
10 tASR Row Address Setup Time 0 0 . 0 ns
11 tRAH Row Address Hold Time 15 20 20 ns
12 tasc Column Address Setup Time 0 0 0 ns
13 tcAH Column Address Hold Time 25 25 30 ns
14 tAR Column Address Hold Time to RAS 70 80 105 ns
15 tr Transition Time (Rise and Fall) 3 50 3 50 3 50 ns
16 torFF Output Buffer Turn Off Delay (Note 9) 35 [ 40 0 40 ns
Read and Refresh Cycles '
17 tRC Random Read Cycle Time 190 220 260 ns
18 tRAS RAS Pulse Width 100 10,000 | 120 10,000 | 150 10,000 ns
19 tcAS TAS Pulse Width 55 10,000 | - 65 10,000 75 10,000 ns
20 trcs Read Command Setup Time 0 0 0 ns
21 tRCH Read Command Hold Time to CAS (Note 10) 0 [} 0 ns
22 tRRH Read Command Hold Time to RAS (Note 10) 0 0 0 ns
Write Cycle ]
23 tRC Random Write Cycle Time 180 220 260 ’ ns
24 tRAS RAS Pulse Width 100 10,000 | 120 10,000 | 150 10,000 ns
25 tcas CAS Pulse Width 55 10,000 | 65 10,000 75 10,000 ns
26 twes Write Command Setup Time (Note 11) 0 -10 -10 ns
27 twcH Write Command Hold Time 20 25 35 ns
28 twcrR Write Command Hold Time to RAS 65 80 110 ns
29 twp Write Command Pulse Width 20 25 35 ns
30 tRWL Write Command to RAS Lead Time 30 40 45 ns
31 towl Write Command to CAS Lead Time 30 40 45 ns
32 © tps ' | Data in Setup Time (Note 12) 0 0 0 ns
33 DH Data In Hold Time (Note 12) 20 25 35 ns
34 DHR Data In Hold Time to RAS 65 80 110 ns
Read-Modify-Write Cycle .
35 tawe Read-Modify-Write Cycle Time 205 240 280 ns
36 tRwD RAS to WE Delay (Note 11) 80 95 120 ns
a7 tcwo CAS to WE Delay (Note 11) 35 40 45 ns
Page-Mode Cycle
38 tpc Page-Mode Read or Write Cycle 105 120 145 ns
39 tcp TAS Precharge Time, Page-Mode 40 45 60 ns
40 tcas CAS Pulse Width 55 10,000 65 10,000 75 10,000 ns
Notes:
1. lgc is dependent on output loading and cycle time. trep > trep (max), either access time is controlled
Specified values are measured with output open. exclusively by tcac, or tgac will increase by the amount
2. Capacitance measured with a Boonton Meter or calculat- that trop exceeds the specified maximum.
ed from the equation: C = 1At/AV. 7. Output load is equivalent to two standard TTL loads and
3. An initial pause of 100usec is required after power-up, . 100pF.
followed by any eight RAS cycles before proper device 8. trep (Min) =tRAH +tasc +2tT.
operation is guaranteed. 9. toFr (max) defines the time at which the output achieves
4. AC characteristics assume 1 = 5ns. the open circuit condition and is not referenced to output
5. ViH (min) and Vyi (max) are reterence levels for measur- voltage levels.
ing timing of input signals. Also, transition times are 10. Either trrH or trcH must be satisfied for a Read Cycle.
measured between these two levels. 11. twes, tcwp and trwp are specified as reference points
6. Maximum trcp is specified as a reference point only. if and are not restrictive operating parameters. If twcs =

trcp < maximum allowed, access time is trac. If

twcs (min) the cycle is an early Write Cycle and the
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the selected cell; if neither of the above sets of condi- >
SWITCHING CHARACTERISTICS (Cont.) tions is satisfied, the condition of DoyT (at access time) ?,
is indeterminate. Qo
Dour pin will remain Hi-Z throughout the entire cycle; if 12. These parameters are referenced to CAS leading edge in | &
tcwp = towp (min) and trwp = trwp (min) the cycle is early Write cycles and to WE leading edge in delayed
Read-Write Cycle and Doyt will contain data read from Write or Read-Modify-Write cycles.
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SWITCHING WAVEFORMS (Cont.)
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SWITCHING WAVEFORMS (Cont.)
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AM9101 Family

AM9101

Family

256 x4 Static RAM

DISTINCTIVE CHARACTERISTICS

© Low operating power
125mW typ; 290mW maximum — standard power
100mW typ; 175mW maximum — low power

® Logic voltage levels identical to TTL

® High output drive — two full TTL toads
© High noise immunity — full 400mV

o Two chip enable inputs

® OQutput disable control

GENERAL DESCRIPTION

The Am9101/AM91L01 series of devices are high-perfor-
mance, low-power, 1024-bit, static, read/write random
access memories. They offer a wide range of access times
including versions as fast as 200ns. Each memory is
implemented as 256 words by 4 bits per word. This
organization permits efficient design of small memory
systems and allows finer resolution of incremental memory
depth. '

These memories may be operated in a DC standby mode
for reductions of as much as 84% of the normal power
dissipation. Data can be retained with a power supply as
low as 1.5 volts. The low power Am31L01 series offer

reduced power dissipation during normal operating condi-
tions and even lower dissipation in the standby mode.

The Chip Enable input control signals act as high order
address lines and they contro! the write amplifier and the
output buffers. The Output Disable signal provides indepen-
dent control over the output state of enabled chips.

These devices are fully static and no refresh operations,
sense amplifiers or clocks are required. input and output
signal levels are identical to TTL specifications, providing
simplified interfacing and high noise immunity. The outputs

" will drive two full TTL loads for increased fan-out and better

bus interfacing capability.

BLOCK DIAGRAM

o] a2
28
A| —— w
2 32xs | 32xs 32x8 32x8
A’ 1 8 STORAGE | STORAGE STORAGE STORAGE
3 ARRAY | “aRRAY | ARRAY | “aRRAY
MBI
Ay —= %
As wt
COLUMN DECODER/INPUT CONTROL/ &
“s ouTPUT £CT LOGIC/
DISABLE LOGIC ce2
Ay———— |-— 00

0 O o e

BD000100

PRODUCT SELECTOR GUIDE

AMY101A
Part | Ams1018 Ame101C
Number Am2101 Am2101-2 Am9ILO1A AMOILOTE | AmOILOTC Am9101D
Am2101-1
Access 1000ns 650ns 500ns 400ns 300ns 250ns
Time
03255C
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CONNECTION DIAGRAM
Top View

Aooressa[]1® 2 v b
acoress2[]2
aconess 1} 3 20 [ JWRTCTRAICE
aooresso[_] 4 w ] P ERARTE

ADOAESSS| |6 181 |OUTPUT DiIgABLE

21 ] AoORESS 4

_ avoresse[ e 17 [ Jorieenanie 2
Aooress 7] 7 18 JoaTaOUT4
wnoyvgg L 1e 15 [JoaTame
OATAINY| ]9 1| joavaours
oataour 1] 10 13 [Joatama

ocATAINZ{ 1 12| _JoATAOUT2
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Note: Pin 1 is marked for orientation

Metallization and Pad Layout

ADDRESS 3 1 - 22 Ve t+5V)

ADDRESS 2 2 21 ADDRESS 4
ADDRESS 13— i L : ) o -

ADDRESS O 4 ——

ADDRESS§ 5 ——

P—— 20 WRITE ENABLE

r——19 CHIF ENABLE 1
18 OUTPUT DISABLE
|___17 CHIPENABLE?2

ADDRESS 66— i
ADDRESS 7 7 ——rRiE: I |

& s |—16 DATAOUT4
(GND) Vgg 8- B )W p i 15 DATAING
DATAINT 9 14 oaracurs
0aTAOUT 1 10 ———— ] 13 DATAINZ
DATAIN2 11 12 DATAOUTZ2

DIE SIZE 0.132" x 0.131”

- ORDERING INFORMATION

Ambient
Temperature Package Power Access Times :
Specification Type Type 1000ns 850ns | 500ns ' 400ns 300ns 250ns
P2101-1
Molded DIP Standard | P2101 P2101-2 ) sMa101aPc | AMS101BPC AM9101CPC | AM3101DPC
0 to +70°C Low AM91LO1APC | AMI1L01BPC | AMI1LO1CPC
., | C2101-1
Hermetic DIP Standard | C2101 C2101:2 | Juoi01ADG | AM101BDC AM9101CDC | AM9101DDC
Low AM91LO1ADC | AM91LO1BDC | AM91LO1CDC
_55 1o +125°C Hermetic DIP Standard AMS101ADM | AM9101BDM | AM9101CDM
’ Low AM91L01ADM | AM91L01BDM| AM91LO1CDM
03255C
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AM9101 Family

DEFINITION OF TERMS

FUNCTIONAL TERMS

CE1, CE2 Chip Enable Signals. Read and Write cycles can be
executed only when both CET is low and CE2 is high.

WE Active LOW Write Enable. Data is written into the memory
it WE is LOW and read from the ‘memory if WE is HIGH.

Static RAM A random access memory in which data is stored
in bistable latch circuits. A static memory will store data as
long as power is supplied to the chip without requiring any
spacial clocking or refreshing operations.

N-Channel An insulated gate field effect transistor technology
in which the transistor source and drain are made of N-type
material, and electrons serve as the carriers between the two
regions. N-Channel transistors exhibit lower thresholds and
faster switching speeds than P-Channel transistors.

SWITCHING TERMS

top Output enable time. Delay time from falling edge of OD to
output on.

tpc Read Cycle Time. The minimum time required between
successive address changes while reading.

ta Access Time. The time delay between application of an
address and stable data on the output when the chip is
enabled.

tco Access Time from Chip Enable. The minimum time during
which the chip enable must be LOW prior to reading data on
the output.

ton Minimum time which will elapse between change of
address and any change of the data output.

tpr1 Time delay between output disable HIGH and output data
float.

tpr2 Time delay between chip enable OFF and output data
float.

twg Write Cycle Time. The minimum time required between
successive address changes while writing.

taw Address Set-up Time. The minimum time prior to the
falling edge of the write enable during which the address
inputs must be correct and stable.

twp The minimum duration of a LOW level on the write enable
guaranteed to write data.

twr Address Hold Time. The minimum time after the rising
edge of the write enable during which the address must
remain steady.

tpw Data Set-up Time. The minimum time that the data input
must be steady prior to the rising edge of the write enable.

tpy Data Hold Time. The minimum time that the data input
must remain steady after the rising edge of the write enable.

tow Chip Enable Time during Write. The minimum duration of
a LOW level on the Chip Select prior to the rising edge of WE

" to guarantee writing.
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APPLICATIONS

/4
/
DAYAIN /4
(128178} 7 e
7 ’ ‘
AODRESS /8 N R NG o
©-7 7 V- A A
READ/ W amgiion WE  amarLor WE  Amo1L0
WRITE TE) 28X4 Cry 6 x4 TEl 258X4
CONTROL
ce2 ce2 ce2

ADORESS 8

ADDRESS9 ————t

MEMORY
SYSTEM
DISABLE
(STANDBY)

— —

T

+1]
A
WE. Ama1L0Y
cEY 256 x4
ce2

T

o oI
A A
WE  Ama1eo1 WE  aAm31L01
TEy 26X4 & BEX4
ce2

0D

!

t ot {
A A
WE  am91L01 WE  amorLot WE AmorLo1
o 2564 cE 256%4 6 6X4
ce2 - ce2 ce2
00 00 5 00 oD 050
= ! = [DaTA = 1
DATAOUT /4 ajour 4 DATAOUT
— 7 7
ouTPUT Am25L507 Am25L507
STROBE 6.8IT REGISTER [ 6-81T REGISTER
AF000090

EMORY SYSTEM .;16_8 WORDS BY 12 BITS PER WORD

Awwey 10L6WY

4-61

03255C




AM9101 Family

ABSOLUTE MAXIMUM RATINGS

Storage Temperature .............c.coeeuveenns -65°C to +150°C
Ambient Temperature with

Power Applied........ccccovvviiiiiiiininnes -55°C to +125°C
Supply Voltage........ccc.oevunnneee ....=0.5V to +7.0V
DC Voltage Applied to Outputs............... -0.5V to +7.0V
DC Layout Voltage..........cceuveemnicrnnrnnnns -0.5V to +7.0V
Power Description .......c.ccceveaiineirmnincesineenensensineins 1.0W
DC Output Current.........cccveveeenerienirnnieiieancecenns " 20mA

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
reliability.

OPERATING RANGES

Commercial (C) Devices

Temperature ..........cccvveviniinininieniianns

Supply Voltage
Military (M) Devices

TemMPOrature .........ivveuvievrenniesaienens

Supply Voltage ..........cceeevvimrinnennennins

ity of the device is guaranteed.

DC CHARACTERISTICS over operating range unless otherwise specified

-55°C to +1256°C
. +4.5V to +5.5V
Operating ranges define those limits over which the functional-

0°C to +70°C
+4.5V to +5.5V

4-62

Am9101/
Am91L01 Am2101
Symbol | Parameter Test Conditions Min Max { Min Max { Units
VoH | Output HIGH Voltage Voo = Min :g: ::fgg: 24 = v
VoL | Output LOW Voltage Vg = Min :g'; - ::2:: 04 = v
ViH Input HIGH Voitage 20 Vee 20 Veo \
ViL Input LOW Voltage -0.5 08 | -05 0.65 v
Y] Input Load Current Voo = Max, 0 <V|y <5.25V 10 10 pA
. C devices 50 15
Vo =Vcc - -
o Output Leakage Current VCE=VIH M devices 10 HA
Vo = 0.4V -10 -50
Am9101A/B 50
) Am9101/C/D/E 55
Ta=25°C Am91LO1A/B 31
Am91L01C/D/E 34
Am2101 60
Am9101A/B 55
Data Out Open  |TA=0°C Am9101C/D/E 50
iccy Power Supply Center Vee = Max {C devices Am91L01A/B 33 mA
VIN = Vee only) Am91L01C/D/E 36
Am2101 70
Am9101A/B 60
Tp=~55°C Am9101C/D/E 65
(M devices AmS1LO1A/B 37
only) AMO1LO1C/D/E 40
Am2101
CIN Input Capacitance TA = 25°C, f=1MHz, VN =0V [} 8 £
Co__ | Output Capacitance Ta = 25°C, 1 = 1MHz, Vo = OV 9 2 | °
03255C



DC CHARACTERISTICS (Cont)

STANDBY OPERATING CONDITIONS OVER TEMPERATURE RANGE

SVmbc;l

Parameter

Test Conditions Min | Typ Units
Vpp Vce in Standby Mode . 1.5
Vep =15V AmI1L01 1 25
Ta=0°C Am9101 13 31 mA
All Inputs = Vpp Am91L01 13 31
Vpp =~ 2.0V
Ipp Icc in Standby Mode Amgiot 17 4
- Vep = 1.6V Am91LO1 1" 28
Tp = -55°C Am9101 13 34 mA
All Inputs = Vpp Am91L01 13 34
Veo =20V Am9101 17 46
dv/dt Rate of Change of Voo 1.0 V/us
R Standby Recovery Time tRC ns
tcp Chip Deselect Time 0 ns
VCES CE Bias in Standby Vpp Volts

POWER DOWN STANDBY OPERATION

The Am9101/AM91L01 Family is designed to maintain stor-
age in a standby mode. The standby mode is entered by
lowering Vg to around 1.5 - 2.0 volts (see table and graph).
When the voltage to the device is reduced, the storage cells
are isolated from the data lines, so their contents will not
change. The standby mode may be used by a battery operated
backup power supply system, or, in a large system, memory

DC OPERATING

Typlcal Power Supply Current

pages not being accessed can be placed in standby to save
power. A standby recovery time must elapse following restora-
tion of normal power before the memory may be accessed.

To ensuré that the output of the device is in a high impedance
OFF state during standby, the chip select should be held at
ViH or Vces during the entire standby cycle.

CHARACTERISTICS

Typical Output Current

Versus Voltage Versus Voltage

[P — u r
50 — v Tam25°C T ' e T\ — Voo = ATSV
vee : 2% Tmmns =50V : ] Ta=25°C
Amg112 . LT E 18 .
» ! R A
"o < ) Rz
/! AR
15 a 1 \
v 8 [ g HIG
™ 10 3 8 STATE
foid ¥ [
w _,} 5 M 1 -8 \\
ViL 2 i
DESELECT STANDBY MQODE RECOVERY READ OR 0 0 -
cHIP waire o 1 2 3 4 5 & o 1 2 3 4 6
WF ooo; %0 Ve - VOLTS Vout - VOLTS
$ 0OP000460 OP001060
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AM9101 Family

DC OPERATING CHARACTERISTICS (Cont.)

Access Time Versus Vg .
Normalized to Vgc =+5.0 Volts

Typical Power Supply Current
Versus Amblent Temperature

Typical Viy Limits
Versus Ambient Temperature

4-64
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified E

Am2101 Am2101-2 Am2101-1 §

No. Symbol | Description Min Max | .Min Max Min Max Units -

1 tRG Read Cycle Time 1000 650 500 ns I

2 tA . Access Time 1000 650 500 ns _§_

3 tco Chip Enable to Output ON Delay (Note 1) 800 400 350 ns <
4 top Output Disable to Output ON Delay 700 350 300 ns
5 toH ';:j%‘f::ss g:aar:; Eata Valid with Respect to 0 0 0 ns
] toF1 Output Disable to Output OFF Delay 0 200 0 150 0 150 ns
7 tor2 Chip Enable to Output OFF Delay 0 © 200 o 150 0 150 ns
8 twe Wirite Cycle Time 1000 650 500 ns
9 taw Address Set-up Time 150 150 100 . ns
10 twp Write Pulse Width 750 400 300 ns
11 tow Chip Enable Set-up Time (Note 1) 800 550 400 ns
12 tWR Address Hold Time 50 50 50 ns
13 . tow input Data Set-up Time 700 400 280 ns
14 toH Input Data Hold Time 100 100 100 ns "

Note: 1. Both E‘,'-ET and CE2 must be true to enable the chip.

Am9101A Am9101B Am9101C
Am91LO1A Am91L01B Am91L01C Am9101D
No. | Symbol | Description Min | Max | Min | Max | Min | Max | Min | Max | Units
1 tRc Read Cycle Time 500 400 300 250 ns
2 tA Access Time 500 400 300 250 ns
3 tco Chip Enable to  Output ON Delay (Note 1) . 200 175 150 125 ns
4 ton Output Disable to Output ON Delay 175 150 125 100 ns
5 ton iaedvrlg:: g::ggg)ata Valid with Respect to 40 40 40 30 ns
6 toF1 Output Disable to Output OFF Delay 5.0 125 5.0 100 5.0 100 5.0 75 ns
7 tor2 Chip Enable to Output OFF Delay 10 125 10 125 10 100 10 100 ns
8 twe Write Cycle Time 500 400 300 250 ns
9 taw Address Set-up Time 0 0 ] 0 ns
10 twp Write Pulse Width 175 150 125 100 ns
1" tow Chip Enable Set-up Time (Note 1) 175 150 125 100 ns
12 twr Address Hold Time 0 0 0 0 ns
13 tow Input Data Set-up Time 150 125 100 85 ns
14 tpH input Data Hold Time ) 0 0 0 0 ns

Note: 1. Both TET and CE2 must be true to enable the chip.

03255C
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AM9101 Family

SWITCHING WAVEFORMS

READ CYCLE WRITE CYCLE
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Am9111

Family

256 x 4 Static RAM

DISTINCTIVE CHARACTERISTICS

® Low operating power dissipation
125mW typ; 290mW maximum — standard power
100mW typ; 175mW maximum — low power

® DC standby mode reduces power up to 84%

® High noise immunity — full 400mV

® Uniform switching characteristics — access times insen-
sitive to supply variations, addressing patterns and data
patterns

® Output disable control

® Zero address setup and hold times for simplified timing

GENERAL DESCRIPTION

The Am9111/Am91L11 series of devices are high-perfor-
mance, low-power, 1024-bit, static, read/write random
access memories. They offer a wide range of access times
including versions as fast as 200ns. Each memory is
implemented as 256 words by 4 bits per word. This
organization permits efficient design of small memory
systems and allows finer resolution of incremental memory
depth. The input data and output data signals are bussed
together to share common 1/0 pins. This feature not only
decreases the package size, but also. helps eliminate
external logic in bus-oriented memory systems

These memories may be operated in'a DC standby mode
for reductions of as much as 84% of the normal power

low as 1.5 volts. The low power Am91Li1 series offer
reduced power dissipation during normal operating condi-
tions and even lower dissipation in the standby mode.

The Chip Enable input control signals act as high order
address lines and they control the write amplifier and the
output buffers. The Output Disable signal provides indepen-
dent control over the output state of enabled chips.

These devices are fully static and no refresh operations,
sense amplifiers or clocks are required. Input and output
signal levels are identical to TTL specifications, providing
simplified interfacing and high noise immunity. The outputs
will drive two full TTL loads for increased fan-out and better
bus interfacing capability.

dissipation. Data can be retained with a power supply as

BLOCK DIAGRAM
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Am9111 Family

CONNECTION DIAGRAM
Top View

ADORESS 3]

ADDRESS 2]

ADOREss 0[] 4
ADORESS 5[]
ADDRESS 6]
ADDRESS 7]

(GND) Vgg d

ouTPUT DIsAsLE []

ADORESS 1]

~

3

5

6

~

8

9

M b"cc (+5v)

[ ] AoORESS 4

3

&

3

;] DATA 1/04
[ Joara o,
[Joatao,

[ JoaTa o,

[ JWRITE ENABLE

[ JCrim enABiE Y

[ criFEnasLE?
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Metallization and Pad Layout

ADDRESS 3
ADDRESS 2

ADDRESS 1
ADDRESS O
ADDRESS 5

ADDRESS 6

ADDRESS 7

(GND) Vgg

QUTPUT
DISABLE

.DIE SIZE: 0.132"x0.131"

Ve +5V)
ADDRESS 4

WRITE ENABLE
CHIPENABLE

DATA 1104

DATA 1/03
DATA 1/0,
DATA /0,
CHIPENABLE 2

ORDERING INFORMATION

Ambient
Temperature Package Power Access Times
Specification Type Type 1000ns 650ns | 500ns 400ns 300ns 250ns
P2111-1
Molded DIP Standard P2111 P2111-2 AM9111APC AM9111-BPC { AM9111CPC | AM111DPC
0 to +70°C Low 2M91 L11APC | AM91L11BPC | AM91L11CPC
21111
nd C2111 C2111-2 AMS111BDC | AM9111CDC | AM9111DDC
Hermetic DIp |_S'2ndard | AM9111ADC
Low AM91L11ADC | AMS1L11BDC | AM91L11CDC
55 to +125°C ‘ Hermetic DIP Standard AM9111ADM | AM9111BDM | AM9111CDM
Low AM91L11ADM| AM91L11BDM| AM91L11CDM
03256C



DEFINITION OF TERMS

FUNCTIONAL TERMS

CE1, CE2 Chip Enable Signals. Read and Write cycles can be
executed only when both CET and CE2 are LOW.

WE Active LOW Wirite Enable. Data is written into the memory
if WE is LOW and read from the memory if WE is HIGH.

toH Minimum time which will elapse between change of

~address and any change of the data output.

Static RAM A random access memory in which data is stored

in bistable latch circuits. A static memory will store data as
long as power is supplied to the chip without requiring any
special clocking or refreshing operations.

N-Channel An insulated gate field effect transistor technology
in which the transistor source and drain are made of N-type
material, and electrons serve as the carriers between the two
regions. N-Channe! transistors exhibit lower thresholds and
faster switching speeds than P-Channel transistors.

SWITCHING TERMS

top Output enable time. Delay time from falling edge of OD to
output on.

trc Read Cycle Time. The minimum time required between
successive address changes while reading.

ta Access Time. The time delay between application of an
address and stable data on the output when the chip is
enabled.

tco Access Time from Chip Enable. The minimum time during
which the chip enable must be LOW prior to reading data on
the output.

APPLICATION INFORMATION

These memory products provide all of the advantages of
AMD's other static N-channel memory circuits: +5 only power
supply, all TTL interface, no clocks, no sensing, no refreshing,
military temperature range available, low power versions
available, high speed, high output drive, etc. In addition, the
Am9111 series features a 256 x 4 organization with common
pins used for both Data In and Data Out signals.

This bussed 1/0 approach cuts down the package pin count
allowing the design of higher density memory systems. It also
provides a direct interface to bus-oriented systems, eliminating
bussing logic that could otherwise be required. Most micropro-
cessor systems, for example, transfer information on a bidirec-
tional data bus. The Am9111 memories can connect directly to

tpp1 Time delay between output disable HIGH and output data
float. ‘

tpr2 Time delay between chip enable OFF and output data
float.

twc Write Cycle Time. The minimum time required between
successive address changes while writing.

taw Address Set-up Time. The minimum time prior to the
falling edge of the write enable during which the address
inputs must be correct and stable.

twp The minimum duration of a LOW level on the write enable
guaranteed to write data.

twr Address Hold Time. The minimum time after the rising
edge of the write enable during which the address must
remain steady.

tpw Data Set-up Time. The minimum time that the data input
must be steady prior to the rising edge of the write enable.

tpH Data Hold Time. The minimum time that the data input
must remain steady after the rising edge of the write enable.

tcw Chip Enable Time during Write. The minimum duration of
a LOW level on the Chip Select prior to the rising edge of WE
to guarantee writing.

such a processor since the common 1/O pins act as a
bidirectional data bus.

The Output Disable control signal is provided to prevent signal
contention for the bus lines, and to simplify tri-state bus
control in the external circuitry. If the chip is enabled and the
output is enabled and the memory is in the Read state, then
the output buffers will be impressing data on the bus lines. At
that point, if the external system tries to drive the bus with
data, in preparation for a write operation, there will be conflict
for domination of the bus lines. The Output Disable signal
allows the user direct control over the output buffers, indepen-
dent of the state of the memory. Although there are alternative
ways to resolve the conflict, normally Output Disable will be

hetd high during a write operation.
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Am9111 Family

ABSOLUTE MAXIMUM RATINGS

Storage Temperature .............c............ -65°C to +150°C
Ambient Temperature with

Power Applied..........ccovevuiiiinniennine -55°C to +125°C
Supply Voltage .........ceueivenerinnad e ..~0.5V to +7.0V
DC Voltage Applied to Outputs........ -0.5V to +7.0V

DC Layout Voltage................
Power Description....
DC Output Curmrent.......ccceeeenivneniiniinirecrncirenennes 20mA

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device

OPERATING RANGES

Commercial (C) Devices

Temperature ..........coeveneverinienieniennnens
Supply Voltage...........cceevvrnriennens

Military (M) Devices

Temperature .........coceveuvienruniunines

Supply Voltage .........c.ccveevrienvnnennenes

ity of the device is guaranteed.

reliability.

DC CHARACTERISTICS over operating range unless otherwise specified

-55°C to +125°C
+4.5V to +5.5V
Operating ranges define those limits over which the functional-

0°C to +70°C
+4.75V to +5.25V

Am9111/
Am91L11 Am2111
Symbol | Parameter Test Conditions Min Max | Min Max | Units
] 10H = - 200pA 24
Vou Output HIGH Voltage Ve = Min. ToH =~ 1505A 52 v
. loL = 3.2mA 0.4
Vou Output LOW Voltage Ve = Min oL = 20mA 045 \
VIH Input HIGH Voltage 20 Vee 2.0 Vee \
ViL Input LOW Voltage -0.5 08 [ -05 0.65 v
u Input Load Current Voo = Max, 0 <V|N <5.25V 10 10 PA
' Vo=Vee C devices 5.0 15
o Output Leakage Current VEE=ViH M devices 10 pA
Vo = 0.4V -10 -50
Am9111A/B 50
Am9101C/D/E 55
Ta=25°C Am91LO1A/B 3
Am91L11C/D/E 34
Am2111 60
Am8101A/B 55
Data Out Open  |Ta=0°C Am9101C/D/E 60
lccy Power Supply Center Vee = Max (C devices Am91L11A/B 33 mA
VIN=Vce onty) AmO1LI1C/D/E 36
Am2111 . 70
Am9111A/B 60
N Ta=-55°c  |AmO111C/D/E 65
(M devices Am81LO1A/B - 37
only) Am91L01C/D/E 40
i’ Am2111
CN - Input Capacitance Ta = 25°C, f=1MHz, V|y =0V 6 8
Co Output Capacitance Ta = 25°C, f= 1MHz, Vg = OV 7 15 PF
03256C
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DC CHARACTERISTICS (Cont.)

STANDBY OPERATING CONDITIONS OVER TEMPERATURE RANGE

Symbol | Parameter Test Conditions Min 1—’yp Max Units
VpD Vce in Standby Mode 1.5
Amo1iL11 1 25
Vpp = 1.5V -
Ta=0°C Am9111 13 31 mA
All Inputs = Vpp Am91L11 13 31
Vpp = 2.0V
I lcc in Standby Mode Am9111 LU
PD cc Y AmOILT1 1 28
Vpp = 1.5V
TA=-55°C Amoti1 13 34 mA
All Inputs = Vpp Am91L11 13 34
Vpp = 2.0V
Am9111 17 46
dv/dt Rate of Change of Vcc 1.0 V/us
tr Standby Recovery Time tRc ns
tcp Chip Deselect Time o ns
VCEs CE Bias in Standby VeD Volts

POWER DOWN STANDBY OPERATION

The Am9111/Am91L11 Family is designed to maintain stor-
age in a standby mode. The standby mode is entered by
lowering Vcg to around 1.5-2.0 volts (see table and graph
below). When the voltage to the device is reduced, the storage
cells are isolated from the data lines, so their contents will not
change. The standby mode may be used by a battery operated
backup power supply system, or, in a large system, memory

pages not being accessed can be placed in standby to save
power. A standby recovery time must elapse following restora-
tion of normal power before the memory may be accessed.

To ensure that the output of the device is in a high impedance
OFF state during standby, the chip select should be held at
ViH or Vges during the entire standby cycle.

DC OPERATING CHARACTERISTICS

Typical Power Supply Current

Typical Output Current

Versus Voitage Versus Voltage

24

50 — avion Tae2sC T 2 A\ Ve 476V ]
vee : 25 | INPUTS = 5.0V 2 Ta=26°C
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m ! (/\ T 18 \
~’v 20 T 1 1% I \
PO < f' S u
P18 Vs g I I
] I 1 \
8 / zZ w0
Vin < 3 I HIGH
ATE
5 O o
w® ‘l 5 aHfstate \C
Vit 2 f N
DESELECT STANDBY MODE RECOVERY READ OR ] (] l D —
CHIP WRITE o 1 2 3 4 s 8 0 1 2 3 4 s
CYCLE
WF000300 Vce - VOLTS Vout - VOLTS
OP000460 OP001060
03256C
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Am9111 Family

DC OPERATING CHARACTERISTICS (Cont.)

Access Time
Versus Vcc Normalized Typical Power Supply Current Typical Viy Limits
to Voo =+5.0 Volts Versus Ambient Temperature Versus Ambient Temperature
1.05 T 0 18
TA=70°C 28 Vee *jMax. —
- 26
10 2 s 16 I
|_— < n \\\ \i'MV\
L oos 12 Z 14 t
8 1 3 —— |
mh
080 18
: " 2
12
085 10 10
4.0 45 5.0 85 6.0 0 25 50 7% 0 25 50 7%
Vee ~ VOLTS Ta — AMBIENT TEMPERATURE -*Cc T ~ AMBIENT TEMPERATURE — °c
0OP000100 OP001070 0OP001030
Typlcal tp Versus )
Ambient Temperature Typical tp Versus C_
300 260
Ve = MIN. 240
250
220 /'/
B e "/ ) <
= L— =
/ 180
150
160
100 . . 40
[+] 25 50 7% [ 100 200 300 400. S00 600
Ta - AMBIENT TEMPERATURE - "C CL-oF
OP001040 OP001050
i
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified

Am2111 Am2111-2 Am2111-1
No. Symbol | Description Min | Max [ Min Max Min Max Units
1 tRC Read Cycle Time 1000 650 500 ns
2 tA Access Time 1000 650 500 ns
3 tco Chip Enable to Output ON Delay (Note 1) 800 400 350 ns
4 ton Output Disable to Output ON Delay. - 700 350 300 ns
5 toH :;ed\?::: g:aa:gg)ata Valid with Respect to 0 0 0 ns
(] DF1 Output Disable to Output OFF Delay 0 200 0 150 0 150 ns
7 toF2 Chip Enable to Output OFF Delay 0 200 0 150 0 150 ns
8 twe Write Cycle Time 1000 650 500 ns
9 taw | Address Set-up Time 150 150 100 ns
10 twp Write Pulse Width 750 400" 300 ns
11 tcw Chip Enable Set-up Time (Note 1) 900 550 400 ns
12 twR Address Hold Time 50 50 50 ns
13 tow Input Data Set-up Time 700 400 280 ns
14 toH input Data Hold Time - 100 100 100 ns
Note: 1. Both CET and CE2 must be LOW to enqble the chip.
Am9111A Am9111B Am9111C
- Am91L11A Am91L11B Am91L11C Am9111D
No. | Symbol | Description Min | Max | Min | Max | Min [ Max | Min | Max | Units
1 tRC Read Cycle Time 500 400 300 250 ns
2 tA Access Time 500 400 300 250 ns
3 tco Chip Enable to Output ON Delay (Note 1) 200 175 150 125 ns
4 top Output Disable to Output ON Delay 175 150 125 100 ns
5 toH :l:jedvrig:: g:aa:ggata Valid with Respect to 40 40 40 30 ns
6 tDF1 Output Disable to Output OFF Delay 5.0 125 5.0 100 5.0 100 5.0 75 ns
7 toF2 Chip Enable to Output OFF Delay 10 150 10 125 10 125 10 100 ns
8 twe Write Cycle Time 500 400 300 250 ns
9 tAw Address Set-up Time 0 0 0 [+] ns
10 twp Write Pulse Width 175 150 125 100 ns
11 tow Chip Enable Set-up Time (Note 1) 175 150 125 100 ns
12 twR Address Hold Time 0 0 0 [ ns
13 tow Input Data Set-up Time 150 125 100 85 ns
14 toH Input Data Hold Time 0 0 0 0 ns
Note: 1. Both CE1 and CTE2 must be LOW to enable the chip.
03256C
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Am9111 Family

© SWITCHING WAVEFORMS
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Am9112

256 x 4 Static RAM

DISTINCTIVE CHARACTERISTICS

® Low operating power dissipation
125mW typ; 290mW maximum — standard power
100mW typ; 175mW maximum — low power

® High noise immunity — full 400mV

® Uniform switching characteristics — access times insen-
sitive to supply variations, address patterns and data
patterns

® Bus-oriented I/0 data

® Zero address, setup and hold times guaranteed for
simpler timing

® Direct plug-in replacement for 2112 type devices

GENERAL DESCRIPTION

The Am9112/Am91L12 series of products are high perfor-
mance, low power, 1024-bit, static read/write random
access memories. They offer a range of speeds and power
dissipations including versions as fast as 200ns and as low
as 100mW typical. '

Each memory is ifnplemented as 256 words by 4-bits per
word. This organization allows efficient design of small
memory systems and permits finer resolution of incremen-
tal memory word size relative to 1024 by 1 devices. The
output and input data signals are internally bussed together
and share 4 common 1/0 pins. This feature keeps the
package size small and provides a simplified interface to
bus-oriented systems.

The Am9112/Am91L12 memories may be operated in a
DC standby mode for reductions of as much as 84% of the
normal operating power dissipation. Thought the memory
cannot be operated, data can be retained in the storage
cells with a power supply as low as 1.5 volts. The Am91L12

versions offer reduced power during normal operating
conditions as well as even lower dissipation in standby
mode.

The eight Address inputs are decoded to select 1-0f-256
locations within the memory. The Chip Enable input acts as
a high-order address in multiple chip systems. It also
controls the write amplifier and 'the output buffers in
conjunction with the Write Enable input. When CE is low
and WE is high, the write amplifiers are disabled, the output
buffers are enabled and the memory will execute a read
cycle. When CE is low and WE is low, the write amplifiers
are enabled, the output buffers are disabled and the
memory will execute a write cycle. When CE is high both
the write amplifiers and the output buffers are disabled.

These memories are fully static.and require no refresh
operations or sense amplifiers or clocks. All input and
output voltage levels are identical to standard TTL specifi-
cations, including the power supply.

BLOCK DIAGRAM
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PRODUCT SELECTOR GUIDE
Part Am9112A | Am9112B | Ama112C
Number | AM2V12 | AM2112:21 )10y 154 | Amg1L12B |Ama1L12c| AMO112D
A.I?l",::‘ 1000ns | 650ns 500ns 400ns 300ns 250ns
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Am9112

'CONNECTION DIAGRAM

Top View
ADDRESS 3 [ 1 ~ 18 JVeelesv)
aooress 2] 2 15 | ] Aooress &
aooress 1] 3 14 [ ] WRITE ENABLE
aopresso[ ] 4 13 [J e enABLE
AoORess5[]s 12 [ JDATA 104
AooRess6 ("] 6 1 [Joara oy
Aoonsss7|: 7 10 Donmro,
onoyvss [ 8 9 DOAYA 1104

CD000340

Note: Pin 1 is marked for orientation

Metallization and Pad Layout

ADDRESS 3
ADDRESS 2

ADDRESS 1
ADDRESS 0
ADDRESS 5

ADDRESS 6

ADDRESS 7

(GND) Vgg

1

~

DIE SIZE 0.132" x0.131"

18 Voo 5V

| ,— 15 ADDRESS 4

WRITE ENABLE
CHIP ENABLE

DATA 1/04

DATA 1/03
DATA 1/0;

DATA 1103

ORDERING INFORMATION

Amblient ) .
Temperature Package Power Access Times
Specification Type Type 1000ns 650ns - | 500ns 400ns 300ns 250ns
Molded DIP Standard P2112 P2112-2 | AM9112APC | AM9112BPC | AM9112CPC | AM9112DPC
0 to +70°C Low AM91L12APC | AM91L12BPC | AM91L12CPC
Hermetic DIP Standard Cc2112 C2112-2 | AM9112ADC | AM9112BDC | AM9112CDC | AM9112DDC
Low AMS1L12ADC | AM91L12BDC | AM91L12CDC
-55 to +125°C Hermetic DIP ° Standard AM@112ADM | AM9112BDM | AM9112CDM
Low AM91L12ADM| AMS1L12BDM| AM91L12CDM
03257C
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DEFINITION OF TERMS

FUNCTIONAL TERMS

CE Active ‘LOW Chip Enable. Data can be read from or written
into the memory only if CE is LOW.

WE Active LOW Write Enable. Data is written into the memory
it WE is LOW and read from the memory if WE is HIGH.

Static RAM A random access memory in which data is stored
in bistable latch circuits. A static memory will store data as
long as power is supplied to the chip without requiring any
special clocking or refreshing operations.

N-Channel An insulated gate field effect transistor technology
in which the transistor source and drain are made of N-type
material, and electrons serve as the carriers between the two
regions. N-Channel transistors exhibit lower thresholds and
faster switching speeds than P-Channel transistors. '

SWITCHING TERMS

trc Read Cycle Time. The minimum time required between
successive-address changes while reading. -

ta Access Time. The time delay between application of an
address and stable data on the output when the chip is
enabled.

tco Output Enable Time. The time during which CE must be
LOW and WE must be HIGH prior to data on the output.

APPLICATION INFORMATION

These memory products provide all of the advantages of
AMD's other static N-channel memory circuits: + 5 only power
supply, all TTL interface, no clocks, no sensing, no refreshing,
military temperature range available, low power versions
available, high speed, high output drive, etc. In addition, the
Am8112 series features a 256 x 4 organization with common
pins used for both Data In and Data Out signals.

This bussed 1/0O approach keeps the package pin count low
allowing the design of higher density memory systems. It also
provides a direct interface to bus-oriented systems, eliminating
bussing logic that could otherwise be required. Most micropro-
cessor systems, for example, transfer information on a bidirec-
tional data bus. The Am9112 memoties can connect directly to
such a processor since the common /O pins act as a
bidirectional data bus. .

If the chip is enabled (CE low) and the memory is in the Read
state (WE high), the output buffers will be turned on and will be
driving data on the 1/0 bus lines. If the external system tries to
drive the bus with data, there may be contention for contro! of
the data lines and large current surges can result. Since the
condition can occur at the beginning of a write cycle, it is
important that incoming data to be written not be entered until
the output buffers have been turned off.

These operational suggestions for write cycles may be of
some help for memory system designs:

ton Minimum time which will elapse between change of
address and any change of the data output.

tpr Time which will elapse between a change on the chip
enable or the right enable and on data outputs being driven to
a floating status.

twc Write Cycle Time. The minimum time required between
successive address changes while writing. .

taw Address Set-up Time. The minimum time prior to the
falling edge of the write enable during which the address
inputs must be correct and stable. '

twp The minimum duration of a LOW level on the write enable
guaranteed to write data.

twr Address Hold Time. The minimum time after the rising
edge of the write enable during which the address must
remain steady.

tpw Data Set-up Time. The minimum time that the data input
must be steady prior to the rising edge of the write enable.

tpy Data Hold Time. The minimum time that the data input
must remain steady after the rising edge of the write enable.

tcw Chip Enable Time During‘Writé. The minimum duration of
a LOW level on the Chip Select while the write enable is LOW
to guarantee writing.

1. For systems where CE is always low or is derived di-
rectly from addresses and so is low for the whole cy-
cle, make sure twp is at least tpw + tprF and delay
the input data until tpF following the falling edge of
WE. With zero address set-up and hold times it will
often be convenient-to make WE a cycle-width level
(twp = twc) so that the only subcycle timing required
is the delay of the input data.

2. For systems where CE is high for at least tpF pre-
ceeding the falling edge of WE, twp may assume the
minimum specified value. When CE is high for tpr be-
fore the start of the cycle, then no other subcycle tim-
ing is required and WE and data-in may be cycle-width
levels.

3. Notice that because both CE and WE must be low to
cause a write to take place, either signal can be used’
to determine the effective write pulse. Thus, WE could
be a level with CE becoming the write timing signal. In
such a case, the data set-up and hold times are spec-
ified with respect to the rising edge of CE. The value
of the data set-up time remains the same and the val-

ue of the data hold time should change to a minimum

of 25ns.
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Am9112

ABSOLUTE MAXIMUM RATINGS

Storage Temperature ...............c.ueeneees -65°C to +150°C
Ambient Temperature with
Power Applied..........ccovvnues
Supply Voltage..........c..ceeenes
DC Voltage Applied to Outputs..
DC Layout Voltage...............
Power DesCription .........c.c.veevieniiirinriciirnernrinsenne 1.0W
DC Output Current..........ccvevenennes v, 20mA

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
reliability.

...... -55°C to +125°C
...=0.5V to +7.0V
.=0.5V to +7.0V
~0.5V to +7.0V

OPERATING RANGES

Commercial (C) Devices
Temperature
Supply Voltage.

Military (M) Devices
Temperature
Supply Voltage

DC CHARACTERISTICS over operating range unless otherwise specified

-55°C to +125°C
+4.5V to +5.5V
Operating ranges define those limits over which the functional-
ity of the device is guaranteed.

0°C to +70°C
.+4.75V to +5.25V

- C devices M devices
Symbol| Parameter Test Conditions Min Max | Min Max | Units
VOH Output HIGH Voltage Ve = Min, loy =-200 pA 24 24 v
VoL Output LOW Voltage Vcg = Min, lgL = 3.2mA 0.4 0.4 \
VIH Input HIGH Voltage 20 Vee 20 Vee v
ViL Input LOW Voltage : -0.5 - 0.8 ~0.5 0.8 v
Iy Input Load Current Vee = Max, OV <Viy <Vee Max 10 10 A
’ " |Vo=Vec 5 10
I/ ki -
o O Leakage Current VZE=VIH Vo =04V =T ~10 pA
9112A/B 50 50
98112C/D/E 55 55
TA = 25°
A=25°C 91L12A/8 3t X
91L12C/D/E 34 34
9112A/B 55
. Data Out Open 9112C/D/E 60
lcc Power Supply Current Ve = Max Ta=0°C mA
Vn-Voo . |e1L12a/8 33
91L12C/D/E 36
9112A/B 60
9112C/D/E 65
TpA=-55°C
A=-85 91L12A/8 a7
. 91L12C/D/E 40
CiN input Capacitance ViN =0V, Tp =25°C, f=1MHz 6 6 £
Co Output Capacitance Vo = OV, Ta = 25°C, 1= 1MHz 11 1 P
STANDBY OPERATING CONDITIONS OVER TEMPERATURE RANGE
Symbol | Parameter Test Conditions Min Typ | Max Units
VeD Vg in Standby Mode 1.5
Am91L 1
Vpp = 1.5V mo1Li2 1 25
Ta=0°C Amg112 13 31 mA
Al Inputs = Vpp Amg1L12 13 3
’ - Vpp =20V Amo112 17 a
[ i o
PD icc in Standby Mod Vo = 1.6V Am@1L12 11 28
Tp=—55C D=1 Amot12. 13 34 A
All Inputs = Vpp Amo1L12 13 34
Vpp = 2.0V
Am9112 17 46
dv/dt Rate of Change of Vco 1.0 V/us
R Standby Recovery Time tac ns
tcp Chip Deselect Time 0 ns
VCES CE Bias in Standby Vpp Volts
03257C
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DC CHARACTERISTICS (Cont.)

POWER DOWN STANDBY OPERATION

The Am9112/Am91L12 Family is designed to maintain stor-
age in a standby mode. The standby mode is entered by
lowering Vo to around 1.5~ 2.0 volts (see table and graph).
When the voltage to the device is reduced, the storage cells
are isolated from the data lines, so their contents will not
change. The standby mode may be used by a battery operated

pages not being accessed can be placed in standby to save
power. A standby recovery time must elapse following restora-
tion of normal power before the memory may be accessed.

To ensure that the output of the device is in a high impedance
OFF state during standby, the chip select should be held at

ciiewy

backup power supply system, or, in a large system, memory ViH or Vces during the entire standby cycle.

DC OPERATING CHARACTERISTICS

Typical Power Supply Current
Versus Voltage

Typical Output Current
Versus Voltage

30 T u g
+50 avian R ] \ Vg ® 476V ]
Py ) Tp=25°C ' 22 A4 Toi -
25 [FINPUTS = 5.0V 20 A=25C
vee Am8112 L1 E 18 N
20 ; - 118
*Vpp < (, g 14 [ \
T Va i T B B
o 2 J 1\
° ) / Z 0 ]
10 o 8 HIGH
K STATE
¥ SHuow \
5 4 - sTATE AN
2
DESELECT STANDBY MODE RECOVERY READ OR ) 0 [ \
CHIP WRITE o 1 2 3 4 5 6 o 1 2 3 4 5
cveLe .
WF000300 V¢e ~ VOLTS VouT - VOLTS
0OP000460 0P001060

Access Time
Versus Vg Normalized to
Vee =+5.0 Volts

Typical Power Supply Current
Versus Ambient Temperature

Typical ViN Limits
Versus Ambient Temperature

1.05 T 0 18
TA=70°C 2 Vee HMAX. —] \
—— 2
1.6 / 2 \\ 18 |
~] .
P I Vigem
0.85 120 z
_8 . - 5 14 T ]
ViL*MaAx,
050 16 - i
“ 12
12
0385 ) 10 10
40 45 5.0 &5 80 o 25 50 75 0 25 50 7%
Vec = VOLTS Ta — AMBIENT TEMPERATURE ~ °C Tp - AMBIENT TEMPERATURE — °C
OP000100 OP001070 OP001030
Typical tp Versus
Ambient Temperature Typical tp Versus Cp
300 260
Ve = MIN. 240 -
250 -
220 ]
z g e
200 ] ' 200
= — =
/ 180
150
160
100 140
0 25 50 £ 0 100 200 300 400 500 600
Ta - AMBIENT TEMPERATURE - "C CL - oF
OP001040 0OP001050
03257C
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Am9112

SWITCHING CHARACTERISTICS over operating range unless otherwise specified

Am9112A Am9112B Am9112C
Am91L12A Am91L12B Am91L12C Am9112D
No. | Symbol | Description Min | Max | Min | Max | Min | Max | Min | Max | Units
1 tRc Read Cycle Time 500 400 300 250 ns
2 tA Access Time 500 400 300 250 ns
3 tco &“g’t’e‘“ ;E“ab"’d to Output ON Delay 50 | 175 | 50 | 150 | 50 | 125 | 50 | 100 | ns
Previous Read Data Valid with Respect to
4 ton Address Change 40 40 40 %0 ns
5 toF gjgf;“z)["“""’d to Output OFF Delay 50 | 125 | 50 | 100 | 50 | 100 | 50 | 75 | ne
6 twe Write Cycle Time 500 400 300 250 ns
7 taw Address Set-up Time 0 0 0 0 ns
8 twR Address Hold Time [+} [} 0 0 ns
9 twp Write Pulse Width (Note 3) 175 150 -125 100 ns
10 tow Chip Enable Set-up Time 175 150 125 100 ns
" tow Input Data Set-up Time 150 125 100 85 ns
12 toH Input Data Hold Time (Note 4) 0 0 0 0 ns
Notes:

1 Output is enabled and tco commencés only with both CE
LOW and WE HIGH.

2. Output is disabled and tpr defined from either the nsnng
edge of TE or the falling edge of WE.

3. Minimum twp is valid when CE has been HIGH at least
tor before WE goes LOW. Otherwise twp(min). =
tow(min) + tDF(max.)-

4. When WE goes HIGH at the end of the write cycle, it will
be possible to turn on the output buffers it CE is still
LOW. The data out will be the same as the data just
written and so will not conflict with input data that may
still be on the 1/0 bus.

SWITCHING WAVEFORMS (Note 5)

READ CYCLE

WRITE CYCLE

RC

I Y
i we |

ADDRESS

CHIP ENABLE

WRITE ENABLE

DATA I/O

WF000610

5. See "Application Information' section of this specification.
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Am9114/24

1024 x 4 Static RAM

DISTINCTIVE CHARACTERISTICS

Low operating and standby power

Access times down to 200ns

Am9114 is a direct plug-in replacement for 2114
Am9124 pin and function compatible with Am9114 and
2114, plus CS power down feature

® High output drive — 4.0mA sink current @ 0.4V — 9124
3.2mA sink current @ 0.4V — 9114
® TTL identical input/output levels

GENERAL DESCRIPTION

The Am9114 and Am9124 are high performance, static, N-
Channel, read/write, random access memories organized
as 1024 x 4. Operation is from a single 5V supply, and all
input/output levels are identical to standard TTL specifica-
tions. Low power versions of both devices are available
with power savings of over 30%. The Am9114 and Am9124
are the same except that the Am9124 offers an automatic
C3 power down feature.

The Am9124 remains in a low power standby mode as long
as CS remains high, thus reducing its power requirements.

The Am9124 power decreases from 368mW to 158mW in
the standby mode, and the Am91L24 from 262mW to
105mW. The TS input does not affect the power dissipation
of the Am9114. (See Figure 1, page 4).

Data readout is not destructive and the same polarity as
data input. CS provides for easy selection of an individual
package when the outputs are OR-tied. The outputs of
4.0mA for Am9124 and 3.2mA for Am9114 provides
increased short circuit current for improved capacitive
drive.

BLOCK DIAGRAM

A3 =1 ADORESS
A4 ——a] BUFFERS

AS ——ei

A§ ——a]
A7 ———t

ROW
A8 ——o| DECODERS

64x16

STORAGE MATRIX

64x 168 64x16 8416

‘ (Am9124 ONLY)

L 1]

I —] aooness
Al —] BUFFERS

J v pe——

COLUMN

SENSE AMPLIFIERS

A9 —i

f(AmomouLV) l r

INENE

1
cs _—_—J—_"‘—.W

W —— .

DATA BUFFERS

VCC ———e l

GND ————en

oy

Lo

102 403 104
BD000080

ve/viiewy

PRODUCT SELECTOR GUIDE

Access Times 450ns 300ns 200ns
Am9114B Am9114C
Standard Device AM91248 Am9124C Am9114E
Am91L14B | Am91L14C
Low Power Am91L24B | Am91L24C Am91L14E

01454D
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Am9114/24

CONNECTION DIAGRAM

Top View
A4
aooress s (11 18 [] vee
Aooress s [] 2 17 [7] ApoRess 7
AoDRESS 4 [ 3 1 ;] ADORESS 8
ADDRESS 3 [ 4 15 [ "] ADDRESS 9

Am9114
Am9124

ADDRESS 0 []
Aooress 1] 6
ADDRESS 2 [} 7

CRIPSELECT | 8

GNDL_T 9

() INPUTIOUTPUT 1
] npuTIOUTPUT 2
7] NPUTIOUTPUT 3
"] nPUTIOUTPUT 4
"] WATEENABLE

CD000130

Note: Pin 1 is marked for orientation

BIT MAP
Address Designators P —_
Q... “en
External Internal vo4 COLO...COL1S 102  COLO...COLIS
Ao A INTERNAL COL 0...COL 15 COLO...COL 15
9 " ) .
Aq As . . .
Az A7 ] 2800 98] |0 9600 960 ot IMRERNAL
Ag Ag / .
Ay A4 .
As Az . .
As As st i .
Az A4 .
As As .
Ag As \ .
8 tozsjes  oan) [s3  1023)es voas fet— NIERNAL
T =
G " gl
U

Figure 2. Bit Mapping Information

ORDERING INFORMATION

AmS114 E P C Valid Combinations -
Temperature B PC, DC, DM
C - Commercial (0°C to +70°C) c PC, DC, DM
M- Military (-55°C to +125°C) E PC. DC
Package Amg: 1‘11‘/‘ DM (9114 only)
D - 18-pin CERDIP only
P - 18-pin plastic DIP

L— Speed Select

B -450ns
C -300ns
E -200ns
Device Type
AM9114 - 1kx4 SRAM

AMO1L14 - Same, Low Power )
AM9124 - 1k x4 SRAM with power down feature
AMI1L24 - Same, Low Power

4-82
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Application Table

Worst Case Current
(mA at 0°C)
Part 100% 50%
Configuration Number | Duty Cycle | Duty Cycle
9114 280 280
91L14 200 200
2Kx8
9124 200 160
91124 140 110
9114 840 840
91114 600 600
4Kx 12
9124 480 420
91124 330 285
9114 2240 2240
91L14 1600 1600
8Kx 16
9124 1120 1040
91L24 760 700

Figure 1. Supply Current Advantage of Am9124.
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Am9114/24

ABSOLUTE MAXIMUM RATINGS

Storage Temperature .................ccuueee -65°C to +150°C
Ambient Temperature with

Power Applied. -55°C to +125°C
Supply Voltage ........cceveveevinciiniienneieinnns -0.5V to +7.0v
Signal Voltages with . )
respect to ground .. -3.0V to +7.0v
Power Description ..........ccovvviiieiiiniiniincinceianes 1.0W
DC Output CUITENE .....ceuivriiiiieieneirie i inerannans 10mA

The products described by this specification include internal
circuitry designed to protect input devices from damaging
accumulations of static charge. It is suggested nevertheless,
that conventional precautions be observed during storage,
handling and use in order to avoid exposure to excessive
voltages.

OPERATING RANGES

Commercial (C) Devices
Temperature .......ccccceevviiiinreeainnsecenas 0°C to +70°C
Supply Voltage +4.5V to +5.5V

Military (M) Devices
Temperature ........c.ooeeveuivreciiininnnns -55°C to +125°C
Supply Voltage.........ccvveniiniinniniennnee +4.5V to +5.5V
Operating ranges define those limits over which the functional-
ity of the device is guaranteed.

DC CHARACTERISTICS over operating range unless otherwise specified

Symbol | Parameter Test Conditions Min Typ | Max Units
VoG = +4.5V 91(L)14 -1.0
lon Output HIG}'1 Current VoH = 2.4V o124 17
91(L)14 3.2
Ta=70°C 91:L;24 4.0 mA
I Output LOW Current VoL = 0.4V -
oL utput " oL 1N 24
Ta=+125°C
91(L)24 3.2
ViH Input HIGH Voltage 2.0 Vee v
ViL Input LOW Voltage -3.0 08
Iix Input Load Current GND <V|N<Vce 10
GND<Vp<Vcc, | TA=+70°C -10 10 HA
loz ) Output Leakage Current Output Disabled Ta=+125°C %0 0
. 91(L)14C 75
. 91(L)24C 95
! -Output Short Circuit C t Note 2 A
oS utpu lo] Ircul! urren Of o1 (L)14M 75 m,
91(L)24M 115
C Input Capacitance f=1.0MHz, 3 5
N put “epact Note 1 Tp = 25°C, pF
Ciso 1/Q Capacitance All pins at OV 5 6
Tp=25°C Stand{ard devices 60
L devices 40
Ve = Max Standard devices 70
| (o] ting Supply Current Ta=0°C
ce porating Supply Curren g?i\é% A L devices 50
Standard devices 80
Ta=-55°C -
. L devices 60 mA
9124 24
Ta=25°C :
. A=25 91l2a 15
Automatic CS Power - 9124 30
Ipp - Down Current Veg = Max TA=0°C
(9124/124 only) 82V 91L24 20
9124 33
Ta=-55°C
A 91124 22
Notes:

1. Typical values are for Ta = 25°C, riominal supply voltage
and nominal processing parameters.

2. For test purposes, not more than ‘one output at a time
should be shorted. Short circuit test duration should not
exceed 30 seconds.

3. Test conditions assume signal transition times of 10ns or
less, timing reference levels of 1.5V and output loading of
one standard TTL gate plus 100pF.

4. The internal write time of the memory is defined by the
overlap of CS low and WE low. Both signals must be low

to initiate a write and either signal can terminate a write
by going high. The data input setup and hold timing
should be referenced to the rising edge of the signal that
terminates the write.

5. Chip Select access time (tco) is longer for the Am9124
than for the Am9114. The specified address access time
will be valid only when Chip Select is low soon enough for
tco to elapse.

484
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DC OPERATING CHARACTERISTICS

Typical Icc
Versus Vcc Characteristics

Typical taee

Versus Vcc Characteristics

Typlcal C Load Versus
Normalized tycc Characteristics

1.50 12— 115 (=
Ta = 25°C Ty = 25°C Ta = 25°C
125 1 -
o u 10 iy <d
3 100 s — 3 { g 105
=]
8 o7 Am9114 AND Amo124 8 . NS T a A Amaize
3 ) / (ACTwvE) 3 Am9114 AND Am9124 3’«‘”
& o030 NG § [ §
z NS 09
0|/ 095
- Am9124 (STAND 8Y) | T
O ; 0.90
° H X
o 1 2 3 4 5 6 7 O e %5 50 55 o 100 200 300 400
vee vee CAPACITANCE LOAD — pF
OP000530 OP000540 OP000550
Normalized tacc Normalized Icc
Versus Ambient Temperature Versus Ambient Temperature
14 T 13 T
VCC = 5.0V vCe = 5.0V
13 12
Q B
§ 12 ] g 11 ~J
a Ah9114 AND Anfg124 g Amg114 AND Am9124
§ 11 .5. 10
: o
§ 1.0 § 09
0.9 ] 08 —
0.8 07
-65 -25 0 25 &0 70 100 125 -85 -25 0 25 50 70 100 125
Ta ~ AMBIENT TEMPERATURE — *C Ta — AMBIENT TEMPERATURE — °C
OP000200 OP000210
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Am9114/24

SWITCHING CHARACTERISTICS over operating range unless otherwise specified

B devices C devices E devices
No. | Symbol | Description Min | Max | Min | Max | Min | Max | Units
Read Cycle . .
1 tRC Address Valid to Address Do Not Care Time (Read Cycle Time) 450 300 200 ns
Address Valid to Data Out Valid Delay :
2 tA (Address Access Time) 450 300 | 200 | s
3 o Chip Select Low to Data Am9114 120 100 70 ns
| Out Valid (Note 5) Am9124 420 280 NA ns
4 tcx Chip Select Low to Data Out On 10 10 10 ns
5 totp | Chip Select High to Data Out Off 100 80 €0 ns
6 1OHA Address Unknown to Data Out Unknown Time 50 50 50 ns
Write Cycle K
7 twe Address Valid to Address Do Not Care Time (Write Cycle Time) 450 300 200 ns
8 Write Enable Low to Write AmSi14 200 150 120 ns
tw Enable High Time (Note 4) Amg124 250 200 NA ns
] tWR Write Enable High to Address Do Not Care Time 0 0 ) ns
10 totw | Write Enable Low to Data Out Off Delay 100 80 60 ns
" tow Data in Valid to Write Enable High Time 200 150 120 ns
12 toH Write Enable Low to Data:In.Do Not Care Time 0 [} 0 0 ns
13 taw Address Valid to Write Enable Low Time [} 0 0 ns
14 tpp - | Chip Select High to Power Low Delay (Am9124 only) 200 150 100 ns
15 tpy Chip Select Low to Power High Delay (Am9124 only) 0 0 0 ns
16 Chip Select Low to Write Am9114 200 150 120 90
tow Enable High Time (Note 4) Am9124 250 200 NA ns
SWITCHING WAVEFORMS
READ CYCLE READ CYCLE WRITE CYCLE
| RC Y . - W -
[
OOOOOOOODOON
AOBBEBEO
| | | I .
| I i | l"—(uars D
WRITE :
ENABLE o ! " | * : ,Z
(NoTE s)_‘l i =~ - |
§ TO ) 1' S ™ —10H
’—'“_‘l P 1 e *l i i oW — [
OATA 'v.v.vl Vv.v"’ 'v.v( ‘V’v.
O—
v l» , @{ % ‘ O A0 A A
[ I ! R
(ACORESS ACCESS)-‘i r—+—MA (ADORESS ACCESS) ona
’ WF000170
POWER DOWN WAVEFORM (Am9124 ONLY)
SeLecT |
]
o i IPD-T‘—ﬁti
|
WF000180
01454D
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Am9122

256 x 4 Static RAM

DISTINCTIVE CHARACTERISTICS

® High performance replacement for 93422/931.422
® Fast access times — as low as 25ns
® Low power dissipation
— Low power: 248/440mW (Commercial)
495mW (Military)

® Single 5 volit power supply — *+10% tolerance both
commercial and military

GENERAL DESCRIPTION

The Am9122/Am31L22 series is a MOS pin-for-pin and
functional replacement for the 93422/93L422 bipolar mem-
ories. These devices are high-performance, low-power,
1024-bit, static, read/write random access memories. They
offer a wide range of access times including versions as
fast as 25ns. Each memory is implemented as 256 words
by 4 bits per word. This organization permits efficient
design of small memory systems and allows finer resolution
of incremental memory depth.

The Am9122/91L22 employs an output enable and two
chip enable inputs to give the user better data control. High
noise immunity, high output drive (4 TTL loads) and TTL
logic voltage levels allow easy conversion from bipolar to
MOS. 10% power supply tolerances give better margins in
the memory system. As with all AMD MOS RAMs, the
Amg9122/91L22 is guaranteed to 0.1% AQL.

BLOCK DIAGRAM

MODE SELECT TABLE

cZlewy

:°_’ = Inputs
=1 —_— —
Ay —| g :_>srag;l«==: STORAGE | STORAGE | SToRAGE OE [CS1|CS2| WE | Do-D3| Outputs Mode
s % ARRAY | ARRAY | ARRAY | ARRAY X H|X]| x| x High Z | Not Selected
A —] X X L X X High Z Not Selected

L LIHI|H X Op-0O3 | Read Stored Data

X L H L L High Z Write "'0"

l] X | L[H| L[ H | Hghz | wite "1
- < H L H H X High Z Output Disabled

H L H L L High Z Write ''0"' (Output

As [=— WE Disabled)
COLUMN DECODER/INPUT CONTROL/ | &5, H L H L H High Z Write ''1"" (Output
Ay OUTPUT BUFFERS/SELECT LOGIC/ ! Disabled)
i DISABLE LOGIC [=— CS;
y— ] — OE H =HIGH Voltage
L =LOW Voltage
i T T1 ~ X=Don't Care (HIGH or LOW)
DOy Dlo DOy Dty DO iy DOy Diy High Z = High Impedance
BD000060
PRODUCT SELECTOR GUIDE

Part Number Am9122-25 | Am9122-35| Am91L22-35 | Am9122-45| Am91L22-60
Maximum Access Time (ns) 25 35 35 45 60
Maximum Operating 0° to 70°C 120 120 80 80 45
Current (mA) -55° to 125°C N/A 135 N/A 90 N/A

01547C
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Am9122

CONNECTION DIAGRAM
Top View

ADORESS 3 (] 1 221 Vec (+5V)
ADDRESS 2 [] 2 21[] AODRESS 4

ADORESS 1 [ ]} 3 20 [ ] WRITE ENABLE

aooress o [« 19| ] CPSELECT1
AoDRESS 8 [(] 5 18 [_] OUTPUT ENABLE
ApoRess e [ 6 w [] cHpseLECT2
AooRess? [ }7 'u | ] DATAOUT3
(GNO) Vg [T 15 [] OATAINS
oatano []e 1 [] oATAOUT2

DATAOUTO [] 10
DATAING [

13 7] DATAIN2
12 | ] DATAOQUT 1

CDO000110

Note: Pin 1 is marked for orientation

BIT MAP
Address Designators Vee
External Internal
Ao Ao
A1 A1 L—— INTERNAL
Az Az ROWQ
Ag Az .
A4 A4 :
As Ag .
As As :
Az A7 L— ROW 31
ORDERING INFORMATION
Am9122-25 P [ Valid Combinations
I-—Tempekature :;ngzgjys) PC, DC
C - Commercial (0°C to +70°C)
M- Military (-55°C to +125°C) Am9122-35 | PG, DC
DM (9122 only)
Package , Am9122-45 | PC, DC, DM
P - 22-pin plastic DIP (91122 only)
D - 22-pin CERDIP
Am9122-60 PC, DC
— Speed Select (91L22 only)
25 - 25ns
35 - 35ns
45 - 45ns
60 - 60ns

Device Type

AM9122 - 256x 4 SRAM

AM91L22 - Same,

Low Power

4-88
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ABSOLUTE MAXIMUM RATINGS
Storage Temperature ..........c....ceeeueeneee -65°C to +150°C
Ambient Temperature with

Power Applied........ccoceviuiiniieniannnns -55°C to +125°C
Supply VORage........ccoeveveremmirinninenneennns -0.5V to +7.0V
DC Voltage Applied to Outputs.. -0.5V to +7.0V
DC Input Voltage ..........ccuvvvruiiieirennnnnn. -0.5V to +7.0v
Power Description ......c.ccvevuiicininiienienieinieniarinnnens 1.0W
DC Output Current..........covuvvieiiniiniienienreicieinns 20mA

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
reliability.

DC CHARACTERISTICS over operating

OPERATING RANGES

Commercial (C) Devices

TOMPOrature .......c.ocvvveiienvenriariiveienens 0°C to +70°C

Supply Voltage .......c..vvrvevvinniinnninnes +4.5V to +5.5V
Military (M) Devices

Temperature .... ..=55°C to +125°C

Supply Voltage +4.5V to +5.5V
Operating ranges define those limits over which the functional-
ity of the device is guaranteed. :

range uniess otherwise specified

Am9122-25

1. The temperature ranges are guaranteed with transverse
air flow exceeding 400 linear feet per minute. A two
minute warm up period is required for -55°C operation.

2. Ty measured at tysa = min; twsa Mmeasured at ty = min.

3. For test purposes, not more than one output at a time
should be shorted. Short circuit test duration should not
exceed 30 seconds.

4. The NMOS process does not provide a clamp diode.
However, the Am9122/91L22 is insensitive to -3V DC

Am91L22-35
. Am91L22-60 Am91L22-45 Am9122-35
Symbol | Parameter Test Conditions Min | Typ| Max | Min | Typ | Max | Min | Typ | Max | Units

VoH | Output HIGH Voltage | Voo =Min lon=-52mA | 2.4 24 24 Volts
VoL ] Output LOW Voltage | Vcc =Min loL = 8.0mA 0.4 0.4 04 | Volits
VIH Input HIGH Voltage 2.1 Vec | 24 Vec | 21 Ve | Volts
ViL Input LOW Voltage -30 08 | -3.0 08 | -3.0 0.8 | Voite
i, Input LOW Current Voo = Max, ViN = Gnd 10 10 10 HA
IH Input HIGH Current Ve =Max, Vin=Vce 10 10 10 HA
Veo {;\&?;glgiode Ciamp Note 4 Note 4 Note 4] Voits
loFF (?_,‘i‘;‘;\‘_"z)c""e“‘ gg‘ij VouT SVOH | 75 = Max -50 50 | -50 50 | -50 50 | ua
| Output Short Circuit Voe = Max Commercial -70 ~70 -70 mA
0S| Current (Note 3) Vout = GND Military ~80 ~80 ~80

Ta =70°C 40 70 110
log | power Supply 1 o Ta=0°C ) 80 120 |. ma

Ta =-55°C N/A 90 135

Input Capacitance 3 5 3 3 X 5
ON vy =ov TA = 25°C, {=1MHz ° oF
" Vog = 4.5v

Cout 8;3’:‘_%‘\‘,"““‘"“ 5| 8 5| 8 5| 8
Notes:

input levels and -5V undershoot pulses of less than 10ns
(measured at 50% point).

6. Test conditions assume signal transition times of 10ns or
less, timing reference levels of 1.5V and output loading of
the specified loL/loH and 30pF load capacitance as in
Figure 1a.

6. Transition is measured at VoH -500mV or Vo +500mV
levels on the output from 1.5V level on the input with load
shown in Figure 1b.

01547C
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Am9122

DC OPERATING CHARACTERISTICS

Normalized Icc
versus Supply Voltage

115
1.10
1.08
1.00

REREE

A5 5 55 L]

Vee -V
OP000120

Normalized Access Time
versus Supply Voltage

Normalized Icc
versus Ambient Temperature

128

Output Source Current

versus Output Voltage

100
120
115 %
110
N .
1.05 N E 0
8 ‘f: N : \ Veg = 5.0V
P N 3w e
£ \\ N
h, 20
80 ™~
8 .
.70 o
-55-35-15 5 25 45 €5 85105125 o 10 20 30 40
TEMP ~*C Vour—~V
OP000130 OP000140

Normalized Access Time
versus Ambient Temperature

Output Sink Current
versus Output Voltage

150

4.90

11 1.1
/V 125 y.d
g 10 <10 A /
. taa o 100
g d 7
g 09 09 Taa 3 75 /
’ 50
0.8 0s 2 l ) Veg =50V _|
Ta=25°C Vee = S0V Tp=25C
07 : o7 L1 1 0 l
4.0 45 5.0 55 6.0 —885-35-18 5 25 45 65 85 108 125 o 10 20 30 4.0
O Vee-V To-'C Vour-V
0OP000150 ©OP000160 ©OP000170
Access Time Change Access Time Change
versus Input Voltage -versus Output Loading
T
20 | Ta = 125°C
VCC MIN
2 e 20 ]
l: ' "]
10
3 1 3 1
TA=70C 3 4 v
Vee =50V /
/.
0
0
[ 10 20 30 40 0 100 200 300 400 500
Vi~V CL - pF
OP000180 OP000190
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SWITCHING TEST CIRCUITS SWITCHING TEST WAVEFORM %
R
N
Vee o——————] Vec 0——-—-——l 2.0vpp
SR SRt
: > 8000} > 60002
1 oNo
ouTPuT o—j——j ouTPuUT O—I——T
P4
ok 20 1™ 3 W
I -:L- v = =
TC00015 TC000100 GNo
Co00150 TW000020
Flgure ta. Figure 1b. Figure 2.
SWITCHING CHARACTERISTICS over operating range unless otherwise specified
Am91L22-35
Am9122-25 | Am9122-35 | Am91L22-45 | Am91L22-60 | -
No. | Symbol | Description Min | Max | Min | Max | Min | Max | Min | Max [ Units
1 tACs Chip Select Time 15 25 30 35 ns
2 tzrRCS Chip Select to High-Z (Note 6) 20 30 30 35 ns
3 taos Output Enable Time . 15 25 30 35 ns
4 tzros Output Enable to High-Z (Note 6) 20 30 30 35 ns
5 tAA Address Access Time . 25 35 45 60 ns
6 tzws Write Disable to High-Z (Note 6) i 20 30 35 40 ns
7 twR Write Recovery Time 20 25 40 45 ns
8 tw Write Pulse Width (Note 2) 15 25 30 40 ns
9 twsp Data Setup Time Prior to Write 5 5 5 5 ns
10 tWHD Data Hold Time Atfter Write 5 5 5 5 ns
11 twsA Address Setup Time (Note 2) 5 5 10 10 ns
12 tWHA Address Hold Time 5 5 5 -5 ns
13 twscs | Chip Select Setup Time 5 5 5 5 ‘ns
14 twHCS Chip Select Hold Time 5 5 5 5 ns
SWITCHING WAVEFORMS
READ MODE
A soones )
-t
c5, \,-\ ]l \
f p
* \L
we /
Taos : F=—Tzros
oune:"r; DATA INVALID >.-———-<<<<<§<< ( DATA VALID ‘;
0o-0y
' Tnes
Tacs
WF000660

01547C
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Am9122

SWITCHING WAVEFORMS (Cont.)

WRITE MODE

Cs\cs;
CHIP SELECT
' '"”; .'"v-:a I
AgAy
ADDRESS
[WPp— et

{D4-D4)
OATA N
g0 e tyy et

WE
WRITE ENABLE

DATA
g:ax'urs L0AD18 , TR_ i -

\ . WF000670

(All above measurements implemented to 1.5V unless otherwise stated.)

Note: Timing diagram represents one solution which results in an optimum cycle time. Timing may be
changed to in various applications as long as the worst case limits are not violated.
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Am9128

2048 x 8 Static RAM

DISTINCTIVE CHARACTERISTICS

® Logic voltage levels compatible with TTL
® Three-state output buffers-common. 1/0
® Icc max as low as 100mA

® TAA/Tacs as low as to 70ns
® Power down mode (Isg as low as 15mA)

GENERAL DESCRIPTION

The Am9128 is a 16,384-bit static Random Access Read-
write Memory organized as 2048 words of 8 bits. It uses
fully static circuitry, requiring no clocks or refresh to
operate. Directly TTL-compatible inputs and outputs and

signs. Common data 1/0 pins using three-state outputs are
provided. The Am9128 is available in an industry-standard
24-pin DIP package with 0.6-inch pin row spacing. The
Am9128 uses the JEDEC standard pinout for byte-wide
memories (compatible to 16K EPROM's).

operation from a single +5V supply simplify system de-

BLOCK DIAGRAM

Ay ——e]
Ay ]
As ——
Ag ~———eri ROW MEMORY
DECODER MAYRIX
A7 —— :
A. —
Ao
Ay o]
Ay i COLUMN COLUMN
Ay DECODER SELECT
Ag —i
'
[ ——_— COLUMN
o CONTROL 110 CIRCUITS
- LOGIC
WE — ]
— —
GND ———
10y 10y
N ——— p—————
DATA /O
80000280
PRODUCT SELECTOR GUIDE
Part Number Am9128-70 | Am9128-90 | Am9128-10 | Am9128-12 | Am9128-15 | Am9128-20
Maximum Access Time (ns) 70 90 100 120 150 200
Maximum Operating | 0°C to 70°C 140 N/A 120 N/A 100 140
Current (mA) -55° to 125°C N/A 180 N/A 150 150 150
Maximum Standby 0° to 70°C 30 N/A 15 N/A - 15 30
Current (mA) -55° to 125°C N/A 30 N/A 30 30 30
02050C
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Am9128

CONNECTION DIAGRAM

Top View
4 1® ~ 24 [ Vee(+5V)
A2 EAmE]
As[]s 2[ A
A‘:t zu:]W!
A3 [s zo:a!
(s Amotzs 18 [ JAw
L. i rymy. 4
‘ogl 17 [] 08
10y ¢ u:]loy
107 [0 s [J10g
10y [Cn S w[Tyws
ano [z 13 [T 104

CD000120

" Note: Pin 1 is marked for orientation

BIT MAP
Address Designators
External Internal
Az AXo
A4 AXy
As AX2
Ag AXa
A7 AX4
As AXs
Ao AXg
Ao AYo
Aq AY4
A2 AY2
Ag AY3

Figure 2. Bit Mapping

Vee

{
[CACCAUCTEN voy

information

[CHIZSITN [

|
|
el ol I

Am9128-90 D M

ORDERING INFORMATION

B8
L Burn-in Option
Blank = Not Burned In
B =160 Hr Burn-in
Temperature -
C - Commercial (0°C to +70°C)
M- Military (-55°C to +125°C)

Package

D - 24-pin CERDIP
P - 24-pin plastic

— Speed Select
70-70ns
10 - 100ns
15 - 150ns

Device Type
2kx8 Statiq SRM

20 — 200ns
90 -~ 90ns
12 - 120ns

Valid Combinations
Am9128-70 | DC, DCB
Am8128-10 | PC,PCB
Amg9128-90 | DM, DMB
Am9128-12
Amg128-15 | DC, DCB
Am9128-20 | PC,PCB

DM,DMB

4-94

02050C



ABSOLUTE MAXIMUM RATINGS

Storage Temperature ............ccceuuvennnnns -65°C to +150°C
Ambient Temperature with

Power Applied.......ccocvuveiiiiniieniinnen. -55°C to +125°C
Supply Voltage........c.eeeuveenveniiinievennnnns -0.5V to +7.0v
Signal Voltages with
respect to ground ........coceevveiiiniinninninans -3.0V to +7.0V

Power Description ....
DC Output CuIment ........coeviviiieriieiiirrenereenreenas

The products described by this specification include internal
circuitry designed to protect input devices from damaging
accumulations of static charge. it is suggested nevertheless,
that conventional precautions be observed during storage,
handling and use in order to avoid exposure to excessive
voltages.

OPERATING RANGES

Commercial (C) Devices
Temperature .......c.ecouveuienieencaiensinnnns 0°C to +70°C
Supply Voltage +4.5V to +5.5V

Military (M) Devices
Temperature ..........occvivieniecinnenianns -55°C to +125°C
Supply Voltage .........ccevviirnieniinnennns +4.5V to +5.5V
Operating ranges define those limits over which the functional-
ity of the device is guaranteed.

DC CHARACTERISTICS over operating range unless otherwise specified

Am9128-70
Am9128-90 Am9128-12
Am9128-10 | Am9128-15 | Am9128-20
Symbol | Parameter Test Conditions Min { Max | Min | Max | Min | Max |Units
loH Output HIGH Current VoH = 2.4V -2 -2 -2 mA
Voo = 4.5V
loL Output LOW Current VoL = 0.4V 4 4 4 mA
Vee Vec Vee
VIH Input HIGH Voltage 20 +1.0 20 +10 20 +10 Volts
ViL Input LOW Voltage -0.5 0.8 -0.5 0.8 -05 0.8 Volts
% Input Load Current Vgs<VI<Vco 10 10 ’ 10 pA
Output Leakage GND <Vg <Vcc
loz Current Output Disabled 10 10 10 HA
C Input Capacitance Test Frequency = 6 | 6 6
N Py’ —ape 1.0 MHz, Ta = 25°C, Vg = 5.0V oF
Ci/o Input/Output Capacitaance | All pins at OV 7 7 7
) Vce Operating Max Vge, CE <V COM'L 120 100 LU I,
CC | Supply Current Outputs Open MIL 180 150 150
Automatic CE Power com'L 15 15 30
IsB Down Current Max vec, TE> Vi MIL 30 30 30 mA
Iro Peak Power On Ve =GND to Vg Max | COM'L 15 15 30 mA
Current CE > Vi (Note 2) MiIL 30 30 30
" Notes:

1. The internal write time of the memory is defined by the
overlap of CE Low and WE Low. Both signals must be
Low to initiate a write and either signal can terminate a
write by going High. The data input setup and hold timing
should be referenced to the rising edge of the signal that
terminates the write.

2. A pull up resistor to Vg on the TE input is required
during power up to keep the device deselected, other-
wise lpo will exceed values given. '

3. The operating ambient temperature range is guaranteed
with transverse air flow of 400 linear feet per minute.

4. At any given temperature and voltage condition, tHz is
less than t| 7 for all devices.

5. WE is High for read cycle.

6. Device is continuously selected, CE = V).

7. Address valid prior to or coincident with CE transition
Low.

8. OE=V)..

9, Cp = 100pF for Am9128-10/-12/-15/-20. C_ = 30pF for
Am8128-70/90. Co .
Transition is measured at 1.5V on the input to
VoH - 500mV and Vg +500mV on the outputs using the
load shown in Figure 1. Cp_ = 5pF.

Am9128-20 only.

10.

11.
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Am9128

DC OPERATING CHARACTERISTICS

Supply Current
Versus Amblent Temperature

s
bt N
T N lec
] s
: 50
8 Ve = 5V
25
a8
0 L
~55-35-15 5 25 45 65 85 105 12
T-%¢
OP000640

Normalized Access Time
Versus Ambient Temperature

11

/|
10 - /

NORMALIZED Ty, Tacs
&
\
\
N
\
=3

Vs
{5
L1 Ve =5V

7 /
E

~-85-35-15 5 25 45 65 85 105125
Ta—°C

0OP000670

" Output Sink Current
Versus Output Voltage

100
w r—q
r
1 /
3w 7
Vee =5V
/ Tp=25C
20
[
0 1 2 3 4
Vour -V
OP000700

NORMALIZED Icc — mA
~

Supply Current
Versus Supply Voltage

128
100

] ———

Tp = 25°C
e
28
)
[
45 475 ] 528 55
Vec -V .
OP000650

Access Time Change
Versus Output Loading

40 T
Vog = 4.5V
T\ =T70"C
] 30
v
8 /
< 20
5 e
3 /
<
< 10
]
0 100" 200 300 400 500
CL - oF
OP000680

Typical Power-On Current
Versus Power Supply

4
I 1
Ta=25C
3 KO CEPULL-UP —]
RESISTORTO Ve

R

0 1 2 3 4 5

Vee - V
0P000710

Normalized Access Time
Versus Supply Voltage

1.1

! tacs
R 10
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OP000660 -

Output Source Current
Versus Output Voltage
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]
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o
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Vour -V
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Access Time Change
Versus Input Voltage
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Ta = 70C
Vee =SV
2
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g
<
3 .
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0
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OP000720
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SWITCHING TEST SWITCHING TEST KEY TO SWITCHING a
—
CONDITIONS CIRCUIT WAVEFORMS 8
Input Pulse Levels 0 to 3.0v Vee WAVEFORM NPUTS ouTPUTS
Input Rise and Fall Times 10ns se0
Input Timing Reference Levels 1.5V 0oyt ————y MUST BE WILL BE
Output Timing Reference Levels 1.5V son S C_ (INCLUDING STERDY SteacY
T_}: SCOPE AND JIG)
Lo T e Bthe
TCO000110
] s 3,
M\ DON'T CARE: CHANGING;
ANY CHANGE STATE
PERMITTED UNKNOWN
CENTER
B e e
“OFF” STATE
‘ KS000010
SWITCHING CHARACTERISTICS over operating range unless otherwise specified
Am9128-70 Am9128-90 Am9128-10
No. | Symbol | Description Min | Max | Min | Max | Min | Max | Units
Read Cycle
1 tRe Read Cycle Time 70 0 100 ns
2 tace Address Access Time (Note 9) 70 90 100 ns
3 tacs Chip Select Access Time {Note 9) 70 920 100 ns
le Ti COM'L 40 N/A 50
4 1oE 8‘%{’:‘ g e e MIL NIA 50 N/A ns
5 toH Output Hold Time from Address Change 5 . 5 5 ns
[ toLz Output in LOW-Z from CE (Notes 4, 10) 5 5 5 ns
7 tCHz Output in HIGH-Z from CE (Notes 4, 10) 35 40 40 ns
8 torz Output in LOW-Z from OE (Notes 4, 10) . 5 5 5 ns
9 toHz Output in HIGH-Z from OE (Notes 4, 10) 30 35 35 ns
10 tpu Chip Selection to Power Up Time 0 ] 0 ns
11 tpp Chip Deselection to Power Down Time 40 45 50 ns
Write Cycle
12 twe Write Cycle Time 70 90 100 ns
Chip Selection to 0°C to +70°C 60 N/A 90
13 tow End of Write ns
(Note 1) ~55°C to -125°C N/A 80 N/A
14 tas Address Setup Time 5 10 10 ns
15 twp Write Pulse Width (Note 1) 40 55 60 ns
16 twR Write Recovery Time 5 5 5 ns
17 tps Data Setup Time 30 35 40 ns
18 toH Data Hold Time 5 5 5 ns
19 twiz Output in LOW-Z from WE (Notes 4, 10) 5 5 5 ns
20 twHZ Output in HIGH-Z from WE (Notes 4, 10) 30 - 35 35 ns
21 tAwW 65 80 80 ns
02050C
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Am9128

SWITCHING CHARACTERISTICS (Cont.)

Am9128-12 Am9128-15 Am9128-20
No. | Symbol - | Description Min | Max | Min [ Max | Min | Max | Units
Read Cycle
1 trc Read Cycle Time . 120 150 200 ns
2 tacc Address Access Time (Note 9) 120 150 200 ns
3 tacs Chip Select Access Time (Note 9) 120 150 200 ns
Output Enable Time com'L N/A 60 70
4 0 | (Note 9) MIL 70 70 80 ne
5 toH Output Hold Time from Address Change 5 5 5 ns
6 tcLz Output in LOW-Z from CE (Notes 4, 10) 5 5 5 ns
7 tcHz Output in HIGH-Z from TE (Notes 4, 10) 50 55 55 ns
8 toLz Qutput in LOW-Z from OE (Notes 4, 10) 5 5 5 ns
9 toHZ Output in HIGH-Z from OE (Notes 4, 10) 45 50 50 ns
10 tpy Chip Selection to Power Up Time 0 0 0 ns
11 tpD Chip Deselection to Power Down Time 55 60 60 ns
Write Cycle
12 twe Write Cycle Time 120 150 200 ns
Chip Selection to U N/ 12 150
13 tcw End of Write comL A 0 ns
(Note 1) MIL 105 130 160
14 tAS Address Setup Time 10 20 20 ns
15 twep Write Pulse Width (Note 1) 70 85 100 ns
16 twR Write Recovery Time 5 5 5 ns
17 tps Data Setup Time 45 50 60 ns
18 toH Data Hold Time 5 5 5 ns .
19 twiz Output in LOW-Z from WE (Notes 4, 10) 5 5 5 ns
20 twHz Output in HIGH-Z from WE (Notes 4, 10) 50 50 50 ns
21 taw 105 120 120 ns
SWITCHING WAVEFORMS
READ CYCLE NO. 1 (Notes 5, 6)
s X
-4
Oour
WF000130
"READ CYCLE 2 (Notes 5, 7, 8)
4
/
—] terg b
‘OUTPUT DATA VALIO
V“{L——
WF000140
02050C
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SWITCHING WAVEFORMS (Cont.)

gzlewy

WRITE CYCLE 1

S ‘ X

%J

&

[ To—— 7
O DATA iy STABLE

WF000150
WRITE CYCLE NO. 2 (Notes 7, 8)

HIGH IMPEDANCE

&% 3
os { ton
Ow DATA 14 STABLE

WF000160
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MOS Read Only
Memories (ROM) Index

Am9218 2048 x 8B ROM ... .o 5-1
Am9232/33 4096 X 8 ROM....ccviiiiiiiiiiiiiniini e 5-6
Am9264 64K (8192 X 8) ROM.....iiiiiiiiiiiiiiniiniisii e 5-11
Am9265 . 64K (8192 x 8) ROM......oevvviiiiniiiiiiincieeea, ceeaeees 5-16
Am92128 128K (16,384 x 8) ROM....coviiniiiiiiiiiiiiic i, 5-21

Am92256 256K (32,768 X 8) ROM....cviiiniiiiiiiiiiiiicnnne 5-26



Am9218

2048 x 8 ROM

DISTINCTIVE CHARACTERISTICS

® Plug-in replacement for 8316E; 2716 compatible
® Access times as fast as 350 ns
® 3 fully programmable Chip Selects — increased flexibili-

® Logic voltage levels compatible with TTL
® Three-state output buffers — simplified expansion
® Low power dissipation

GENERAL DESCRIPTION

The Am9218 devices are high performance, 16384-bit,
static, mask programmed, read only memories. Each mem-
ory is implemented as 2048 words by 8 bits per word. This
organization simplifies the design of small memory systems
and permits incremental memory sizes as small as 2048
words. The fast access times provided allow the ROM to
service high performance microcomputer applications with-
out stalling the processor.

Three programmable Chip Select input signals are provided
to control the output buffers. Each Chip Select polarity may

be specified by the customer thus allowing the addressing
of 8 memory chips without external gating. The outputs of
unselected chips are turned off and assume a high imped-
ance state. This permits wire-ORing with additional
Am9218 devices and other three-state components.

These memories are fully static and require no clock
signals of any kind. A selected chip will output data from a
location specified by whatever address is present on the
address input lines. Input and output voltage levels are
compatible with TTL specifications.

BLOCK DIAGRAM

AN —~——e-]
A9 ~meseent

AB ——ert

ROW
AV i ARRAY
DECODER ﬁ 128 X 128

Af et
A5 =

Y ———

STORAGE

N

A3

A2
A

COLUMN DECODER

A0

EREERN

CS1 ——er]

CHIP

cs2 SELECT
£S3 ———a] DECODER

OUTPUT BUFFERS

EEEEERE

o1 02 03 04 05 06 07 08
BD000140

PRODUCT SELECTOR GUIDE

Access Times

450ns 350ns

gleewy

Part Number Am9218B | Am9218C

03243 C
51



Am9218

CONNECTION DIAGRAM

Top View
ADDRESS7: " e 2a [] vecesov
AooResss [ 2 23 [ ] aooresss
ApoResss [ 3 22 [] aoORESS 9
aporessa [« 2 []csals
aooress3[] s 20 [ Jes: &1
Aooress2 | & 19 [ ADORESS 10
Am9218 :
a0oRess 1[] 7 18 [ ]cs2852
AooResso [ | 8 1 [TJouetuts
outeuti[] 9o ' 16 [_Jouteurs
\
outeur2 [] 10 15 [Jouteute
outeut3 [ 0 1 {Joureurs
(GNDI VSS [j 12 ) 1 ouTPUT &
CD000210

Note: Pin 1 is marked for orientation

ORDERING INFORMATION

Am9218 B P C ; ’ Valid Combinations
LTemperature 92188 Bﬁ{ CC, oG,
C - Commercial (0°C to +70°C)
M- Military (-55°C to +125°C) 9218C PG, CC, DC
Package

C - 24-pin CERDIP
D - 24-pin ceramic
P - 24-pin plastic

L— Speed Select

B -450ns
C -350ns

Device Type
2kx8 ROM

03243.C
5-2



PROGRAMMING INSTRUCTIONS

CUSTOM PATTERN ORDERING INFORMATION

The Amg218 is programmed from punched cards, card
coding forms or paper tape in card image format as
shown below.

Logic ""1'" = a more positive voltage (normally +5.0V)
Logic "0" =a more negative voltage (normally OV)

FIRST CARD

Column Number Description

10 thru 29 Customer Name
32 thru 37 Total number of "1's" contained
in the data.
This is optional and should be
left blank if not used.
50 thru 62 9218
65 thru 72 Optional Information

SECOND CARD

Column Number Description
29 CS3 input required to select chip
(0 or 1)
31 CS2 input required to select chip
(0 or 1)
33 CS1 input required to select chip
0 or 1)

Two options are provided for entering the data pattern with the
remaining cards.

OPTION 1 is the Binary Option where the address and data
are presented in binary form on the basis of one word per
card. With this option 2048 data cards are required.

Column Number
10, 12, 14, 16, 18 Address input pattern with the
20, 22, 24, 26, 28, most significant bit (A10) in col-
30 umn 10 and the least significant
bit (AO).in column 30.

40, 42, 44, 46, 48 Output pattern with the most sig-

50, 52, 54 nificant bit (O8) in column 40
and the least significant bit (O1)
in column 54,

73 thru 80 Coding these columns is not es-

sential and may be used for
card identification purposes.

OPTION 2 is the Hexadecimal Option and is a much more
compact way of presenting the data. This format requires only
128 data cards. Each data card contains the 8-bit output
information for 16 storage locations in the memory. The
address indicated in columns 21, 22 and 23 is the address of
the data presented in columns 30 and 31. Addresses for
successive data are assumed to be in incremental ascending
order from the initial address. Since the address in columns
21, 22 and 23 always points only to the first data on the card,
column 23 is always zero. Columns 21 and 22 take all hex
values from 00 through 7F: 128 cards in all. Data is entered in
hex values and may be any combination of 8 bits, that is, hex
values from 00 through FF.

A OUTPUT VALUES FOR ADDR +
S 0 1 2 3 4 5 6 7 8 9 A 8 c s} E F
21]22[23] [30]31]32[33]34]35[36]37[38[39]40]41{42]a3]44[a5]46]a7]48]a0[50]51]62[ 53|54 55 56| 6 7[58]59(60[61]62] 63] 64 [65[66]67]68]69] 70] 71 72[73] 74| 75]76
ojofof | | | 1 I | i i | I | I | | I | |
ofrjof | | | | | L | i I l | |
oj2fo) { | I L ] I | ! l i I | | | |
L]
L]
[ ]
1|Flo | | | 1 | | | | 1 i I | | 1
2jojo I | | i 1 | | | ! I | |
.
.

.
Fnininininininininnninnininn
.

L ] .
EninInnnnnnnnnninnne
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Am9218

ABSOLUTE MAXIMUM RATINGS -

Storage Temperature .............cocevvennens -65°C to +150°C
Ambient Temperature with .

Power Applied.........ccocviiiiiinnninnnnn ~55°C to +125°C
Supply Voltage .........ovveveniiiiiiiiiiiiiciee +7.0V
DC Signal Voitage applied to outputs.......~0.5V to +7.0V
DC Input Voltagse.. ...—0.5V to +7.0V
Power Dissipation ..........cccveeveeiveniiiiiiiiiiiennnnne, 1.0W

The products described by this specification include internal
circuitry designed to protect input devices from damaging
accumulations of static charge. It is suggested nevertheless,
that conventional precautions be observed during storage,
handling and use in order to avoid exposure to excessive
voltages.

DC CHARACTERISTICS over operating range unless

OPERATING RANGES

Commercial (C) Devices
TeMPErature ........ocvvvrviinniicrirniinenanee 0°C to +70°C
Supply Voltage +4.75V to +5.25V

Military (M) Devices
Temperature ..........oveevveniininninnnes -55°C to +125°C
Supply Voltage .......ccovvveiiiiiniinnnn, +4.5V to +5.5V
Operating ranges define those limits over which the functional-
ity of the device is guaranteed.

otherwise specified

Symbol | Parameter Test Conditions Min Typ Max Units
. C devices 24 ’

VoH Output High Voltage loH = -200pA M dovices 22
Vo Output Low Voltage loL=3.2 mA C dovices 04 v

. M devices 0.45
ViH Input High Voltage 2.0 +V1%:v
ViL Input Low Voltage -05 +0.8
o Output Leakage Current Chip Disabled 10
Iy Input Leakage Current 10 HA

C devices 70
Icc Power Supply Current M dovices 5 mA
CiIN Input Capacitance Ta=25°C, f=1MHz 7 oF
Cout Output Capacitance All pins at OV 7
|
03243 C
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>
SWITCHING CHARACTERISTICS over operating range unless otherwise specified a
. ‘ Am9218B Am9218C . 5
No. Symbol | Description Test Conditions Min Max Min Max Units
1 ta Address to Output Access Time 450 350 ns.
2 tco Chip Select to Output ON Delay 16 - tft- I20rc1’s 150 130 ns
Previous Read Data Valid with utput load: :
3 ton Rree;(;;gg? toe?\ddreas: C:;ngz| og?uftfgg:;d (E;lt.e the 20 20 ns
4 toF Chip Select to Output OFF Delay 150 130 ns
Note: 1. Timing reference levels: High = 2.0V, Low = 0.8V.
SWITCHING WAVEFORMS
B ’v.v‘v‘v‘v‘v‘v.v’v‘v.v.v.v.v’
ADDRESSES STABLE .
W NN
sELECTS DISABLED x ENABLED l x OISABLED
[-——nco—.1 : }-—m—l }-u-i
oata 0‘0‘0’0‘0‘0‘0‘0'€m5'0'0'0'0'0'0'0'0
o | QS A
o ]
I ] WF000030
03243 C
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 Am9232/33

'Am9232/33

4096 x 8 ROM

DISTINCTIVE CHARACTERISTICS

® Access time selected to 300ns

® Fully capacitive inputs — simplified driving

® Two mask programmable chip selects — increased
flexibility

® Three-state output buffers — simplified expansion

. @ Two different pinouts for universal application

® Non-connect option on chip selects

GENERAL DESCRIPTION

The Am9232/33 devices are high performance, 32,768-bit,
static, mask programmed, read only memories. Each mem-
ory is implemented as 4096 words by 8 bits per word. This
organization simplifies the design of small memory systems
and permits incremental memory sizes of 4096 words. The
fast access times provided allow the ROM to service high
performance microcomputer applications without stalling
the processor. '

Two programmable Chip Select input signals are provided
to contro! the output buffers. Each Chip Select polarity may

be specified by the customer thus allowing the addressing
of 4 memory chips without external gating. The outputs of
unselected chips are turned off and assume a high imped-
ance state. This permits wire-ORing with additional

AM9232/33 devices and other three-state components.

These memories are fully static and require no clock
signals of any kind. A selected chip will output data from a
location specified by the address present on the address
input lines. Input and output voltage levels are compatible
with TTL specifications.

BLOCK DIAGRAM

ANl ———e]
A1) —=

Ay ——]

Al ———i

AS ———et

A4

A3

A

A0

| STORAGE
ROW
A8 ———e] ARRAY
% —
A7 —tn
COLUMN DECODER
SELECT OUTPUT BUFFERS

CS1 — =1 CHIP

€52 —| pecooER

EEEER

O1 02 03 04 05 06 O7 O3

BD000020

PRODUCT SELECTOR GUIDE

Access Times 450ns 300ns
Part Number Amg232B | Am9232C
Am9233B | Am9233C
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CONNECTION DIAGRAM

Top View

ADDRESS 7 1
ADDRESS 6 [: 2
AooRress s [] 3
ADDRESS 4 [ ] 4

ADCRESS3[] 5

aooRess2[] 6
ADORESS 1 [} 7
aooresso (] s

ouTPUT 1 d 0

ourpur2[] 10

OUTPUT 3 [: n
GND [ 12

24 ] vec (+5.0v)
23 [} AooRess 8
22 [ ] ADORESS §
21 [} csaicsamc
20 [ ] cs1ESuNC
Am9232 19 [T] ADDRESS 10
18 | ] AoDRESS 11
17 [J oureut e
w6 [ Joutpur7?

15 [Jouteuts

14 [Joureurs
13 OUTPUT 4
CD000030

ADORESS 7[] 1
ADORESS6[ ] 2 °
AopResss [ | 3
ADDRESS 4[] &
Aporess3[ ] s
aooress2{ | Am9233
aooress1[ ] 7
acoRess o | 8

ourput1{"} 9

outputr2[_ 1 10

ouwun: "
Gno [ n2

24 [ vec (+5.0v)
23 [} ADORESS 8
22| ) AODRESS 9
21 [ AODRESS 11
20 [ cs1TSUNC
19 [] AoORESS 10
18 [ ] cs2i€Sanc
17 [Joureuts
16 [Joutput 7
15 [ ] outPuTe
1 [Joureurs

13 OUTPUT 4

Note: Pin 1 is marked for orientation

CD000040

Am9232 B P

Device Type

ORDERING INFORMATION

C

I— Temperature
C - Commercial (0°C to +70°C)
M- Military (-55°C to +125°C)
Package

D - 24-pin ceramic DIP
C - 24-pin CERDIP
P - 24-pin plastic DIP

L— Speed Select
B -450ns
C -300ns

Am9232 - pinout #1
Am9233 - pinout #2

Valid Combinations
Am9232B PC, CC
Am9233B DM, DC
Am9232C PC, CC
Am9233C DC

03249C
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Am9232/33

PROGRAMMING INSTRUCTIONS

CUSTOM PATTERN ORDERING INFORMATION

The Am9232 is programmed from punched cards, card coding
forms or paper tape in card image format as shown below.
Logic "1" =a more positive voltage (normally +5.0V)
Logic '"0" = a more negative voltage (normally OV)

FIRST CARD
Column Number Description
10 thru 29 Customer Name
32 thru 37 Total number of "'1's"* contained
in the data.
- This is optional and should be
left blank if not used.
50 thru 62 9232 or 9233
65 thru 72 Optional Information

SECOND CARD

Column Number Description
31 CS2 input required to select chip
(0 or 1); If CS2 =NC, column
31 =2

33 CS1 input required to select chip
(0 or 1); If CS1=NC, column

33=2.

Two options are provided for entering the data pattern with the
remaining cards.

OPTION 1 is the Binary Option where the address and data
are presented in binary form on the basis of one word per
card. With this option 4096 data cards are required.

Column Number
8, 10, 12, 14, 16,
18, 20, 22, 24, 26,
28, 30

Address input pattern with the
most significant bit (A11) in col-
umn 8 and the least significant
bit (A0) in column 30.

40, 42, 44, 46, 48 Output pattern with the most sig-

50, 52, 54 nificant bit (O8) in column 40
and the least significant bit (O1)
! in column 54. .
73 thru 80 Coding these columns is not es-

sential and may be used for
card identification purposes.

OPTION 2 is the Hexadecimal Option and is a much more
compact way of presenting the data. This format requires only
256 data cards. Each data card contains the 8-bit output
information for 16 storage locations in the memory. The
address indicated in columns 21, 22 and 23 is the address of
the data presented in columns 30 and 31. Addresses for
successive data are assumed to be in incremental ascending
order from the initial address. Since the address in columns
21, 22 and 23 always points only to the first data on the card,
column 23 is always zero. Columns 21 and 22 take all hex
values from 00 through FF:256 cards in all. Data is entered in
hex values and may be any combination of 8 bits, that is, hex
values from 00 through FF.

A OUTPUT VALUES FOR ADDR + : i
8 0 1 2 3 4 5 6 7 8 9 A B c 0 E F
21]22[23] [30]31]32]33]34]35]36]37[38[39]40]4 1]42[a3]sa]as]a6]a7]48]ag]s0]51]52[63]54] 65]56]57]58 o[61]62]63]64 §5 66]67[68]69[70[71{72[73[74{75]76
oJojo] | | 1 l ] 1 i ] | I | I ] | | l |
ofrjof [ 1 | l I 1 l | | i ; ] | i1 |
ofafol [ L by flpd bl ladly RENREN AN
.
°
1{Flo { | | ! | | ! I ] 1 111
2lojo} | | 1 l I | I R l 1 | | | |
.
L
FENnInInIninnninininninnninn
.
d N
nininnnininininnnininininme

DF000010
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature ................ceuee... -65°C to +150°C
Ambient Temperature with

Power Applied.........coccvvveeiiviiiennenns -55°C to +125°C
Supply VOIage ......vvviiiiiiiieiciiin e +7.0V
DC Signal Voltage applied to outputs. 0.5V to +7.0V
DC Input Voltage........cc.ccevuennnen 0.5V to +7.0V
Power DisSipation ........c.cceieiiiviiiiniiiiiniiiiennn, 1.0W

The products described by this specification include internal
circuitry designed to protect input devices from damaging
accumulations of static charge. It is suggested nevertheless,
that conventional precautions be observed during storage,
handling and use in order to avoid exposure to excessive
voltages.

OPERATING RANGES

Commercial (C) Devices
TemMPerature ........cceeeuveiiiineeniiiininnesans 0°C to +70°C
Supply Voltage 4,75V to +5.25V

Military (M) Devices
Temperature ...=55°C to +125°C
Supply Voltage .......covveieiineeieiinnnnns +4.5V to +5.5V
Operating ranges define those limits over which the functional-
ity of the device is guaranteed.

DC CHARACTERISTICS over operating range unless otherwise spebified

Symbol | Parameter Test Conditions Min Typ | Max Units

VoH Output HIGH Voltage IoH = —200A Vec =475 24 | voits
Voo = 4.50 22

VoL Output LOW Voltage loL =3.2mA 0.4 Volts

Vi tnput HIGH Voltage 20 Jee | vois

ViL Input LOW Voltage . -05 0.8 Volts

[N] Input Load Current GND <V|<Vcc 10 MA

GND <Vo<Vgg +70°C 10

i it ka t

Lo Output Leakage Curren Chip Disabled T125°C (OM) 50 HA

Icc Vce Supply Current 0°c 80 mA
-55°C (DM) 100

Cy Input Capacitance Ta = 25°C, = 1.0MHz 7.0 pF

Co Output Capacitance All pins at OV 7.0 pF

03249C
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Am9232/33

SWITCHING CHARACTERISTICS over operating range unless otherwise specified
Am9232/33B Am9232/33C
No. Symbol | Description Test Conditions Min Max Min Max Units
1 1A Address to Output Access Time 450 300 ns
2 tco Chip Select to Output ON Delay té: tf = 20ns 150 120 ns
Previous Read Data Valid with tput load:
3 08| Rospoct to Address Change | One Standard TTL Geto | 20 20 ns
4 tDF Chip Select to Output OFF Delay 150 120 ns
Note: 1. Timing reference levels: High = 2.0V, Low = 0.8V.
SWITCHING WAVEFORMS
‘V.V’V‘V.'.V‘V’V V’V.V.V.V’V.
ADORESSES STAB
W - RS
uuc'c: OrsABLED l X my@ l X OISABLED
\ }——m——' I-—'ou-—i }—m—i
DATA LOOOOKK m"""ﬂ" X
o ] SO A
. |
' , el
WF000030
03249C
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Am9264

64K (8192 x 8) ROM

PRELIMINARY

DISTINCTIVE CHARACTERISTICS

® Enhanced manufacturability with post-metal program-
ming

® Access time — 250ns (max)

® Single +5V £10% power supply

® Fully static operation
® Completely TTL compatible
® Pin compatible with 16K/32K/64K EPROMs/ROMs

1

GENERAL DESCRIPTION

The Am9264 high performance read only memory is
organized 8192 words by 8 bits with access time of less
than 250ns. This organization simplifies the design of small
memory systems and permits incremental memory sizes of
8192 words. The fast access times provided allow the ROM
to service high performance microcomputer applications
without stalling the processor. '

The programmable chip select input signal is provided to
control the output buffers. Chip Select Polarity may be
provided by the customer thus allowing the addressing of 2
memory chips without external gating. The outputs of the
unselected chips are turned off and assume a high imped-

ance state. This permits wire-ORing with additional
Am9264 devices and other three state components. )

This memory is fully static and requires no clock signals of
any kind. A selected chip will output data from a location
specified by the address present on the address input lines.
Input and output levels are compatible with TTL specifica-
tions. . :

The ability to program customer code at the last step of
fabrication (Post Metal Programming Technique) will result
in faster turn around time for new or old patterns. This
technique will allow us to test wafers before committing
customer patterns to categorize speed and power dissipa-
tion requirements.

BLOCK DIAGRAM

A2 e
A —e]
P31/ Jre—
] o A
Ag —=1 256 x 256
A7 —e]
As
As A
. As
A3
A COLUMN
2 DECODER
Aq
Ao
_ CHIP
csi&§ —|  seLect il
: DECODER UFFERS

RERERRR

Oy 02 03 04 05 Og O7 Og
BD000740

PRODUCT SELECTOR GUIDE

Access Times

450ns

300ns 250ns

Part Number

Am9264B

Am9264C

Am9264D .

01241B
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Am9264

CONNECTION DIAGRAM

Top View
A [} '® N~ 24 [ vee (+5.0v)
As ]2 2[] A
b 2] A
A [} 0[] A
Ay s 20 [_] csiCs
A []s 1w [ ] A
adr Am9264 1] Ay
A s 17[7] 0
0, [} w0
02 [J1o 1s[7] 06
o3 [In w|[]os
GnD [ 2 1] o,
CD000050

Note: Pin 1 is marked for orientation

Am9264 B

Device Type
8kx 8 ROM

ORDERING INFORMATION

P C
I—— Teniperature

C - Commercial (0°C to +70°C)
M - Military (-55°C to +125°C)

Package
C - 24-pin CERDIP
D - 24-pin ceramic DIP
P - 24-pin plastic DIP

— Speed Select

B -450ns
C -300ns
D - 250ns

Valld Combinations
Am9264B PC, CC
DC, DM
Am9264C PC, CC
DC
Am9264D PC, CC
DC

5-12
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ROM CODE DATA

EPROM

AMD's preferred method of receiving ROM CODE DATA is in
EPROM. Two EPROMs programmed with identical data
should be submitted. AMD will read the programmed EPROM
and generate an Intel Hex paper tape. The second EPROM is
compared with Intel Hex paper tape to insure that both
EPROMs have identical data. Then AMD generates a PG tape
(Pattern Generation) which is used to make masks after
customer gives a code approval. One of the EPROMs is

erased and then it is programmed from AMD's data base. The
AMD programmed EPROM is returned to the customer for
code verification of the ROM program. Unless otherwise
requested, AMD will not proceed until the customer verifies
the program in the returned EPROM. AMD requests a written
verification form (supplied by AMD with programmed EPROM)
signed by customer before proceeding to any further work.

The following EPROMs should be used for submitting ROM
CODE DATA:

ROM EPROM
Preferred Optional
Am9218 2Kx8 2716 2516/2-2708
Am9232/33 4Kx8 2732 2532/2-2716
Am9264 8Kx8 2764 4-2716/2-2732
Am9265 8kx8 2764 4-2176/2-2732

If more than one EPROM is used to specify one ROM pattern,
(i.e., 4 16K EPROMs or 2 32K EPROMs for one 64K ROM) two
complete sets of programmed EPROMSs should be submitted.
In this instance, the programmed EPROMs must clearly state
which of the two or four EPROMs is for lower and upper
address locations in the ROM.

CARD FORMAT

If customer prefers to submit punch cards, be sure to provide
the industry standard formats, such as:

AMD HEXADECIMAL (PREFERRED)

INTEL HEXADECIMAL

INTEL BPNF

MOTOROLA HEXADECIMAL

EA OCTAL

G.I. BINARY -

- CHIP SELECT INFORMATION

Regardless of the method of submitting ROM CODE DATA
(EPROM or CARDs), the chip select information must be
specified at the time of customer input data. EPROMs do not
have programmable chip selects and, therefore, cannot pro-
vide the required chip select information.

KEY POINTS

® Obtain AMD's 5 digit code number from product marketing

® Supply chip select information

® Supply customer part number and appropriate AMD part
number

® Supply marking information

® Instruction on whether prototype approval is required prior
to production or AMD is allowed to go straight to production
(in case of code change or error, customer is liable for all
products in line) after customer code approval.

5413
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Am9264

ABSOLUTE MAXIMUM RATINGS

Storage Temperature .........coeevervvenanens -65°C to +150°C
Ambient Temperature with )

Power Applied.......ccocuvienviiniiniiennns -55°C to +125°C
Supply Voltage ........coveviiiiiiiiiiiiiniiniciieineeens +7.0V
DC Signal Voltage applied to outputs.......—0.5V to +7.0V
DC Input Voltage........c.cvveviiiiiiiininnnenns -0.5V to +7.0V

Power Dissipation ........ccovevveniniiiiniciinineniinenen 1.0W
The products described by this specification include internal

- circuitry designed to protect input devices from damaging

accumulations of static charge. It is suggested nevertheless,
that conventional precautions be observed during storage,
handling and use in order to avoid exposure to excessive
voltages.

OPERATING RANGES

Commercial (C) Devices

TemMPOrature .........cvvrevererrnrerseinnrnenene. 0°C to +70°C
Supply Voltage .......c.cocvvuviiiiincnnninee. +4.5V to +5.5V
Military (M) Devices

Temperature .... -55°C to +125°C

Supply Voltage +4.5V to +5.5V
Operating ranges define those limits over which the functional-
ity of the device is guaranteed.

DC CHARACTEHISTICS over operating range unless otherwise specified

Symbol | Parameter Test Conditions Min | Typ | Max Units
VoH Output HIGH Voltage loH = -200pA 24 - Volts
VoL Output LOW Voltage loL = 3.2mA 0.4 Volts
Vi Input HIGH Voltage 20 Jes | vois
Vi Input LOW Voltage -0.5 0.8 Volts
u ‘| Input Leakage Current GND <V|<Vcc 10 HA
70°C 10
Lo Output Leakage Current GND <Vo <Vcc + pA
. Chip Disabled +125°C (DM) 50
Icc Vee Supply Current 0°c 80 mA
-55°C (DM) 100
C Input Capacitance Ta=25°C, t=1.0MHz 7.0 pF
Co X Output Capacitance All pins at OV 7.0 pF -
01241B
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>
SWITCHING CHARACTERISTICS over operating range unless otherwise specified a
N
Am9264B Am9264C Am9264D g
No. Symbol | Description Test Conditions Min | Max | Min | Max Min | Max Units
1 tA Address to Output Access Time te =t = 20ns 450 ’ 300 250 ns
2 tco Chip Select to Output ON Delay Output Load: 150 120 100 ns
Previous Read Data Valid with One Standard
3 toH Respe?:t to Address Cha.ngel TTL Gate Plus 20 20 20 ns
4 tDF Chip Select to Output OFF Delay 100pF (Note 1) 120 100 80 ns
Note: 1. Timing reference levels: High = 2.0V. Low = 0.8V.
SWITCHING WAVEFORMS
VAV V.V V V,V ¥ V' VVVVVINAN \/ \/ \/
0 0 OOOOOOOOOOOOOBDOKX
ADORESS
WeuTs OO0 vALD $4.000000¢ 0
ANNNN A‘A’ A ’A“"“ A t."A AAA A"’A’t‘t't‘t.?.A
e TXXXXXXXX) XX IXIIRRR
SELECT osasLeo (OXXOOOO000 ENABLED ) DISABLED
o OB OB RKKHNN
I had tor
VV VNN
% —g R R
AVAVAVAVAVAYAYS' IMPEDANCE
uee ]
WF000050
01241B
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Am9265

Am9265

64K (8192 x 8) ROM

PRELIMINARY

DISTINCTIVE CHARACTERISTICS

® Access time — 250ns (max)

® Automatic power down feature controlled by separate
CE pin.

e Separate OF pin for tri-state output control

® Two programmable chip selects with no-connect option

® Pin compatible with 28 pin 64K and higher density
ROMs/EPROMs

® Completely TTL compatible

GENERAL DESCRIPTION

The Am9265 high performance read only memory is
organized 8192 words by 8 bits with access times of less
than 250ns. This organization simplifies the design of small
memory systems and permits incremental memory sizes of
8192 words. The fast access times provided allow the ROM
to service high performance microcomputer applications
without stalling the processor.

Two programmable chip select inputs are provided to
control the output buffers. Chip select polarity may be
specified by the customer thus allowing the addressing of 4
memory chips without external gating. The outputs of the
unselected chips are turned off and assume a high imped-
ance state. This permits wire-ORing with additional
Am9265 devices and other three state components. No-
connect option on chip selects can be provided if desired
by the customer.

This memory is fully static and requires no clock signals of
any kind. A selected chip will output data from a location
specified by the address present on the address input lines.
Input and output levels are compatible with TTL specifica-
tions. A separate OE, output enable pin, controls outputs
providing greater system flexibility and eliminating bus
contention.

The Am9265 features an automatic stand-by mode. When
deselected by CE, the maximum supply current is reduced
from 80mA to 20mA, a 75% reduction.

The ability to program customer code at the last step of
fabrication (Post Metal Programming Technique) results in
faster turn around time for new or old patterns. This
technique also allows testing of wafers to categorize speed
and power dissipation before committing customer pat-
terns.

BLOCK DIAGRAM

0p O, 03 03 0, 05 04 Oy

OUTRUT BUFFERS.

] il

CoLumm
DECOOER m

i

Ay —

&
ADDRESS INPUT BUFFERS.

ROW
OECOOER

[T

STOAAGE
ARRAY
2560 2%

I’

POWER

oown
cIRCUIT
TE
&% crp
SELECT
€8y&§) ————————1 oecooen
€8,/C5;

BD000290

PRODUCT SELECTOR GUIDE

Access Times

450ns

300ns 250ns

Part Number

Am92658 | Am9265C | Am9265D

01674C
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CONNECTION DIAGRAM

Top View
we (0 s [ vectrsn
a2 (]2 27 [[] csy&8ync
A s 26 [} €8,/C8y/ne
A [ 25[7] A
Ag [: s [T A
Aq [} 23 [7] Ay
Ay g 7 22[ ) OE
A [ Antaes 217 A
Ay [: 0 07 %
Ao » : [
G [In 18 D 04
o, [n 7)o
0 [T % :] 04
GND " 15 3 0y
CD000080

Note: Pin 1 is marked for orientation

Am9265 B

Device Type
8k x 8 ROM

ORDERING INFORMATION

P C: Valid Combinations
LTemperature Am92658 Bg" g(h:/l
M Miltary € 55C to #126°C) | Am926G | PO, O
Package Am9265D PC, CC
C - 24-pin CERDIP oC

D - 24-pin ceramic DIP

P - 24-pin plastic DIP

— Speed Select

B -450ns )
C - 300ns
D -250ns

517

01674C
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Am9265

ROM CODE DATA

AMD's preferred method of receiving ROM code data is in
EPROM. Two identically programmed EPROMs should be
submitted for code verification purposes. AMD will read one of
the EPROMs and store contents in a floppy disk. The contents
of the second EPROM are compared with the stored data for
consistency. The second EPROM is erased and then repro-
grammed and submitted to the customer for verification of the

ROM code, along with code listing. Unless otherwise request-
ed, AMD will not proceed until production is authorized by
means of a signed MOS ROM verification form (submitted with
code verification data).

The following EPROMSs should be used for submitting ROM
code data:

ROM EPROM
Preferred Optional
Am9218 2Kx 8 2716 2716
Am9232/33 4Kx8 2732 2532/2-2716
\ Am9264 8Kx8 2764 4-2716/2-2732 .
Am9265 8kx8 2764 4-2176/2-2732

If more than one EPROM is used to specify a ROM pattern,
the upper and lower address locations must be clearly
specified.

CARD FORMAT

If card decks are preferred as code inputs, the following
industry standard formats are acceptable:

AMD HEXADECIMAL (PREFERRED)
INTEL HEXADECIMAL

INTEL BPNF ,

MOTOROLA HEXADECIMAL

EA OCTAL

G.l. BINARY

PAPER TAPE FORMAT

If punched paper tape is preferred as code input, most industry
standard formats are acceptable. Verify with factory before
submittal.

CHIP SELECT INFORMATION

Regardless of the method of submitting ROM code data, the
chip select information must be specified at the time of
customer input data. EPROMs do not have programmable
chip selects and, therefore, cannot provide the required chip
select information.

KEY POINTS

® Supply 2 sets of identically programmed EPROMSs.

® Specify customer part number and appropriate AMD
part number.

® Supply marking information.

o |dentify upper and lower address location when more
than one EPROM is used.

® Cover EPROM window with opaque material to prevent
bit loss.

5-18
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature ..............cevvvunenns -65°C to +150°C
Ambient Temperature with

Power Applied -55°C to +125°C

Supply Voltage .........c.ceeveiiniiinnieiiiiieciiiiininnnas +7.0V
DC Signal Voltage applied to outputs. .-0.5V to +7.0V
DC Input Voltage..........cccvvevenrennen .—0.5V to +7.0V
Power Dissipation .....c...c.ceveiiniiniiiiiiininninrincens 1.0W

The products described by this specification include internal
circuitry designed to protect input devices from damaging
accumulations of static charge. It is suggested nevertheless,
that conventional precautions be observed during storage,
handling and use in order to avoid exposure to excessive
voltages.

OPERATING RANGES

Commercial (C) Devices

Temperature .......cccceeeveininiiiiienniiininnn. 0°C to +70°C

Supply Voltage .........cevevnieiiennenans ...+4.5V to +55V
Military (M) Devices

Temperature ........coevveieininenienennnnns -55°C to +125°C

Supply Voltage .......ccccveveniniiieniinnns +4.5V to +5.5V

Operating ranges define those limits over which the functional-
ity of the device is guaranteed.

DC CHARACTERISTICS over operating range unless otherwise specified

Symbo! | Parameter Test Conditions Min Typ | Max Units
Vou Output HIGH Voltage loH = -400pA 24 Volts
VoL Output LOW Voltage loL = 3.2mA 04 Volts

; Vee
VIH Input HIGH Voltage 20 +10V Volts
ViL Input LOW Voltage -0.5 .08 Volts
Iy Input Leakage Current GND <V <Vce 10 A
+70°C 10
o Output Leakage Current GND< Vo <Vcc
Chip Disabled +125°C (DM) 50 A
Icc1 Vcg Standby Current o°c 20 mA
-55°C (DM) 25
Icc2 Vcg Operating Current 0°c i 80 mA
-55°C (DM) 100

e Input Capacitance Ta=25°C, f=1.0MHz 7.0 pF
Co Output Capacitance All pins at OV 7.0 pF

01674C
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Am9265

SWITCHING CHARACTERISTICS over operating range unless otherwise specified

Am92658B Am9265C Am9265D
No. Symbol | Description Test Conditions Min | Max | Min | Max | Min [ Max | Units
1 ta Address to Output Access Time 450 300 250 ns
2 tco Chip Select to Output ON Delay 150 120 100 ns
Output Enable to Output ON tr=tf = 10ns
3 t0E Delay Output Load 150 120 100 ns
] tce | CE to Output ON Delay Lo Standard 450 300 250 s
. Previous Read Data Valid with 100pF (Note 1)
5 toH Respect to Address Change 2 20 20 ns
6 tpF Chip Select to Output OFF Delay 120 100 80 ns
Notes: = 1. Timing reference levels:High = 2.0V, Low = 0.8V.

2. tpF is_the worst case OFF delay. if OE occurs before TE and CS/TS are disabled, then tor
CS/CS and CE are disabled simultaneously, then tpg is referenced to all three.

SWITCHING WAVEFORMS

is referenced to OE only. If OF,
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Am92128

128K (16,384 x 8) ROM

PRELIMINARY

DISTINCTIVE CHARACTERISTICS

® Access time — 250ns (max)
e Single +5V £10% power supply
® Automatic power down feature controlled by separate

CE pin

® Separate OE pin for three-state output control

® Programmable chip select with no-connect option

® Pin compatible with 28-pin and high density ROMs/
EPROMs

GENERAL DESCRIPTION

The Am92128 high performance read only memory is
organized 16,384 words by 8 bits and has access times of
less than 250ns. This organization simplifies the design of
memory systems and permits incremental memory sizes of
16,384 bytes. The fast access times provided allow the
ROM to service high performance microcomputer applica-
tions without inserting wait states.

One programmable chip select input is provided to control
the output buffers. Chip select polarity may be specified by
the customer thus allowing the addressing of 2 memory
chips without external gating. The outputs of the unselected
chips are turned off and assume a high impedance state.

This permits wire-ORing with additional Am92128 devices
and other three-state components.

This memory is fully static and requires no clock signals of
any kind. A selected chip will output data from a location
specified by the address present on the address input lines.
Input and output levels are compatible with TTL specifica-
tions.

The ability to program customer code at the last step of
fabrication (Post Metal Programming Technique) results in
faster turn around time for new or old patterns. This
technique also allows testing of wafers to categorize speed
and power dissipation before committing customer pat-
terns.

BLOCK DIAGRAM

0g 0, 03 03 03 0504 O

MODE SELECT TABLE

AR CS or CS [CE|OE{ Mode Outputs | Power
OUTPUT BUFFERS. H L | L | X | Deselected | High-Z Active
— IENEENEE H | L | H| x| Deselected | High-z | Standby
o r[____ couum - L { H [L{H| Inhibit High-Z | Active
Ay —] DECOOER
a1 | L H | H| X | Deselected | High-Z Standby
__‘é—, ﬁ L| H|L|L| Read Dout | Active
:.— g — H = HIGH
. 8 L=LOW
s—E— YORAG X =Don't Care
el P o
oy — —
Ay ___.1—.__....
POWER
DOWN
CIRCUIT
cE ¢
OF SELECT
cs/cs DECOOER
BD000010
PRODUCT SELECTOR GUIDE
Access Times 450ns 300ns 250ns
Part Number [Am92128B|Am92128C|Am92128D
03181B
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Am92128

CONNECTION DIAGRAM

Top View
w (] ~ 27 vectem
(]2 7 [} v
[ L] EImE™
M Bl
s L] Y
A]e BT an
LY = 2
e M ala,
LY i) k- 4
a (3w w[Jo
% gn w0
o []n v o
0 [w w[] o
ono % w[] o
CD000020

Note: Pin 1 is marked for orientation

ORDERING INFORMATION

Amg2128 B P C

Valid Combinations

l—— Temperature

Amg2128B PC, CC, DM

C - Commercial (0°C to +70°C) Am92128C PC, CC

Package

Am92128D PC, CC

C - 28-pin CERDIP
D - 28-pin ceramic DIP
P - 28-pin plastic DIP

l— Speed Select

B - 450ns
G - 300ns
D - 250ns
Device Type
16k x 8 ROM

5-22
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ROM CODE DATA

AMD's preferred method of receiving ROM code data is in
EPROM. Two identically programmed EPROMs should be
submitted for code verification purposes. AMD will read one of
the EPROMs and store contents in a floppy disk. The contents
of the second EPROM are compared with the stored data for
consistency. The second EPROM is erased and then repro-
grammed and submitted to the customer for verification of the

ROM code, along with code listing. Unless otherwise request-
ed, AMD will not proceed until production is authorized by
means of a signed MOS ROM verification form (submitted with
code verification data).

The following EPROMs should be used for submitting ROM
code data:

ROM EPROM
Preferred Optional
Am9217/18 2Kx8 2716 2516/2-2708
Am9232/33 4K x 8 2732 2532/2-2716
Am9264 8Kx8 2764 4-2716/2-2732
Am9264 8Kx8 2764 4-2716/2-2732
Am9128 16k x 8 2128 2-2764

If more than one EPROM is used to specify a ROM pattern,
the upper and lower address locations must be clearly
specified.

CARD FORMAT

If card decks are preferred as code inputs, the following
industry standard formats are acceptable:

AMD HEXADECIMAL (PREFERRED)
INTEL HEXADECIMAL

INTEL BPNF

MOTOROLA HEXADECIMAL

EA OCTAL

G.l. BINARY

PAPER TAPE FORMAT

If punched paper tape is preferred as code input, most industry
standard formats are acceptable. Verify with factory before
submittal.

CHIP SELECT INFORMATION

Regardless of the method of submitting ROM code data, the
chip select information must be specified at the time of
customer input data. EPROMs do not have programmabie
chip selects and, therefore, cannot provide the required chip
select information. '

KEY POINTS

® Supply 2 sets of identically programmed EPROMs.

® Specify customer part number and appropriate AMD
part number.

® Supply marking information.

@ ldentify upper and lower address location when more
than one EPROM is used.

® Cover EPROM window with opaque material to prevent
bit loss.

5-23
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Am92128

ABSOLUTE MAXIMUM RATINGS

Storage Temperature ............cceuvreenesn -65°C to +150°C
Ambient Temperature with
Power Applied.........cocevveniiiiiiininnass

Supply Voltage ........eevviiiiiiiiniciiiniin i

DC Signal Voltage applied to outputs

DC Input Voltage.........c.....eues erveeeeneas -0.5V to +7.0V
Power Dissipation ........c.coireeiiriiiiiiiiinnesiorenrenennne 1.0W

The products described by this specification include internal
circuitry designed to protect input devices from damaging
accurnulations of static charge. It is suggested nevertheless,
that conventional ‘precautions be observed during storage,
handling and use in order to avoid exposure to excessive
voltages.

OPERATING RANGES

Commercial (C) Devices

Temperature ..........c.ceennenes [T 0°C to +70°C

Supply Voltage.........ceeeverveienriencnnnes +4.5V to +5.5V
Military (M) Devices

Temperature ... .-55°C to +125°C

Supply Voltage +4.5V to +5.5V
Operating ranges define those limits over which the functional-
ity of the device is guaranteed.

DC CHARACTERISTICS over operating range unless otherwise specified
Symbol | Parameter Test Conditions Min [ Typ | Max | Units
VOH Output HIGH Voltage loH = —400pA 24 Volts
VoL Output LOW Voltage oL =3.2mA 0.4 Volts
Vi Input HIGH Voltage 20 Yee, | vois
ViL Input LOW Voltage -0.5 0.8 Volts
L Input Leakage Current GND <V|<Vcc 10 HA
+70°C : 10
Lo Output Leakage Current GND < Vo <Vcc
Chip Disabled +125°C (DM) 50 HA
lcct Ve Standby Current 0°C 25 A
-55°C (DM) 30
Icca Vce Operating Current o°c 80 mA
-55°C (DM) 100
[¢] Input Capacitance Ta=25°C, f=1.0MHz 7.0 pF
Co Output Capacitance All pins at 0V 7.0 pF
031818
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified

>
3
©
i
)
®

j Am92128B Am92128C Am92128D
No. Symbol | Description Test Conditions Min Max | Min Max | Min Max Units
1 ta Address to Output Access Time 450 300 250 ns
2 tco Chip Select to Output ON Delay 150 120 100 ns’
Output Enable to Output ON tr=1{f = 10ns .
3 toe Delay Output Load: 150 120 100 ns-
One Standard
4 tcE CE to Output ON Delay TTL Gate Plus 450 300 250 ns
Previous Read Data Valid with 100pF (Note 1)
5 toH Respect to Address Change 20 20 2 ns
6 tOF Chip Select to Output OFF Delay 120 100 80 ns

Notes: 1. Timing reference levels:High = 2.0V, Low = 0.8V. .
2.tpr is the worst case OFF delay. If OE occurs before CE and CS/TCS are disabled, then tpf is referenced to OE only. if OE,
CS/CS and CE are disabled simultaneously, then tpg is referenced to all three.

SWITCHING WAVEFORMS
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Am92256

Am92256

256K (32,768 x 8) ROM

PRELIMINARY

DISTINCTIVE CHARACTERISTICS

® Access time — 250ns (max)

® Single +5V +10% power supply

® Automatic power down feature controlled by separate
CE pin

® Separate OE pin for three-state output control
® Pin compatible with 28-pin high density ROMs/EPROMs
® TTL compatible

GENERAL DESCRIPTION

The Am92256 high performance read only memory is
organized 32,768 words by 8 bits and has access times of
less than 250ns. This organization simplifies the design of
memory systems and permits incremental memory sizes of
32,768 bytes. The fast access times provided allow the
ROM to service high performance microcomputer applica-
tions without inserting wait states.

The Am92256 features an automatic stand-by mode. When
deselected by CE, the maximum supply current is reduced
from 120mA to 30mA, a 75% reduction. The outputs of the
deselected chips are turned off and assume a high imped-
ance state. This permits wire-ORing with additional
Am92256 devices and other three-state components.

This memory is fully static arid requires no clock signals of
any kind. A selected chip will output data from a location
specified by the address present on the address input lines.
Input and output levels are compatible with TTL specifica-
tions. A separate OE, output enable pin, controls outputs
providing greater system flexibility and eliminating bus
contention.

The ability to program customer code at the last step of
fabrication (Post Metal Programming Technique) results in
faster turn around time for new or old patterns. This
technique also allows testing of wafers to categorize speed
and power dissipation before committing customer pat-
terns.

BLOCK DIAGRAM

04 04 07 03 0, 050 O

© OUTPUT BUFFERS

COLUMN
DECODER

it

STORAGE

U
i

ROW
ODECOOER 262, 1A BITS.

LT

BD000260

MODE SELECT TABLE

CE|OE Mode | Outputs | Power
H | X | Deselect High-Z Standby
L | H | Inhibit High-Z Active
L| L |Read Dout Active

H = HIGH
L=LOW

X = Don't Care

PRODUCT SELECTOR GUIDE

Access Times 450ns

300ns 250ns

Part Number

Am92256B | Am92256C| Am92256D

031808
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" CONNECTION DIAGRAM

Top View
ne [ i ~ 28 Veg (+6V)
A 2 27 7] A
A [ 267 A
As ] 250 ] Ag
As s 2 : Ay
A s 23 ; Ay
a7 22 3
e Amo22s8 g Ao
a e 207 cE
A [0 19 :[ 0y
0 [In 18] 0s
o, (] 7] os
O [ 16 ;] [A
GNo [] 14 15 [N

CDo00010

Note: Pin 1 is marked for orientation

Am92256 B

. Device Type
32k x8 ROM

P

ORDERING INFORMATION

C
I— Temperature

' C - Commercial (0°C to +70°C)

Package

D - 28-pin CERDIP
P - 28-pin plastic DIP

Speed Select

B -450ns
C -300ns
D - 250ns
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Am92256

ROM CODE DATA

AMD's preferred method of receiving ROM code data is in
EPROM. Two identically ‘programmed EPROMSs should be
submitted for code verification purposes. AMD will read one of
the EPROMSs and store contents in a floppy disk. The contents
of the second EPROM are compared with the stored data for
consistency. The second EPROM is erased and then repro-
grammed and submitted to the customer for verification of the

ROM code, along with code listing. Unless otherwise request-
ed, AMD will not proceed until production is authorized by
means of a signed MOS ROM verification form (submitted with
code verification data).

The following EPROMSs should be used for submitting ROM
code data:

ROM EPROM
Preferred Optional
Am9218 2K x8 2716 2716
Am9232/33 4K x 8 2732 2532/2-2716
AmS264 8Kx8 2764 4-2716/2-2732
AmM9265 Bkx 8 2764 4-2176/2-2732
Amg128 16Kx8" 27128 2-2764
Am92256 32Kx8 2-27128 42764

If more than one EPROM is used to specify a ROM pattern,
the upper and lower address locations must be clearly
specified.

CARD FORMAT

If card decks are preferred as code inputs, the following
industry standard formats are acceptable:

AMD HEXADECIMAL (PREFERRED)
INTEL HEXADECIMAL

INTEL BPNF

OTOROLA HEXADECIMAL

EA OCTAL

Gl BINARY

PAPER TAPE FORMAT -

It punchéd paper tape is preferred as code input, most industry
standard formats are acceptable. Verify with factory before
submittal.

CHIP SELECT INFORMATION

‘Regardless of the method of submitting ROM code data, the
chip select information must be specified at the time of
customer input data. EPROMs do not have programmable
chip selects and, therefore, cannot provide the required chip
select information.

KEY POINTS

® Supply 2 sets of identically programmed EPROMs.

@ Specify customer part number and appropriate AMD
part number.

® Supply marking information.

® |dentify upper and lower address location when more
than one EPROM is used.

® Cover EPROM window with opaque material to prevent
bit loss.

5-28
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES a
Storage Temperature ..............vvveiunens -65°C to +150°C TEMPEraAtUre .......cvunvnniiniiiirirenieiieeienans 0°C to +70°C g
Ambient Temperature with ' . . Supply VOIEge .....eceevveeerveeeveecnrernnn. +45V to +55vV | ©
Power Applied..........cccvvvvniiniinncnnnns ~55°C to +125°C Operating ranges define those limits over which the functional-
Supply Voltage........... SRSRRRI LI IUITR TP TO NI Ie +7.0V ity of the device is guaranteed.
DC Signal Voitage applied to outputs.......-0.5V to +7.0V
DC Input Voltage .—0.5V to +7.0V
Power Dissipation ..........ccoeveiieiiiiiiiiieiieeninens 1.0W
The products described by this specification include internal
circuitry designed to protect input devices from damaging
accumulations of static charge. It is suggested nevertheless,
that conventional precautions be observed- during storage,
handling and use in order to avoid exposure to excessive
voltages.
DC CHARACTERISTICS over operating range unless otherwise specified
Symbol | Parameter Test Conditions Min Typ Max Units
VoH Output HIGH Voltage loH = - 400uA 24 Volts
VoL Output LOW Voltage loL = 3.2mA . 0.4 Volts
ViH Input HIGH Voltage 20 Jes | vons
ViL Input LOW Voltage - -05 0.8 Voits
M} Input Leakage Current GND <V|<Vcc 10 HA
‘ GND < Vo <Vcc +70°C 10
ILo Output Leakage Current Chip Disabled - uA
lcct V¢ Standby Current 0°C 30 mA
lcc2 Vce Operating Current 0°C 120 A
C Input Capacitance Ta = 25°C, f=1.0MHz 7.0 pF
Co Output Capacitance All pins at OV : 7.0 pF
03180B
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‘Am92256

SWITCHING CHARACTERISTICS over operating range unless otherwise specified

Am92256B Am92256C Am92256D
No. Symbol | Description Test Conditions Min | Max | Min | Max { Min | Max | Units

1 tA Address to Output Access Time 450 300 250 ns

2 toE 8::§;t Enable to Output ON tr = tf = 10ns 150 120 100 ns
Output Load:

3 e | CE to Output ON Delay Sutpyt Load: 450 300 250 ns
Previous Read Data Valid with TTL Gate Plus

4 toH Respect to Address Change 100pF (Note 1) 20 20 20 ns

5 toF Chip Select to Output OFF Delay. 120 100 80 ns

Notes: 1, 'rmmg reference levels: High = 2.0V Low = 0.8V.
2.1pf is the worst case OFF delay. If OE occurs before CE is disabled, then tpr is referenced to OE only. If OE, and CE are
disabled simultaneously, then tpf is referenced to both.

SWITCHING WAVEFORMS
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MOS UV Erasable
Programmable ROM (EPROM) Index

Am1702A 256 x 8-Bit Programmable ROM.........coovvviiiiiiiiicnininincnnen, 6-1
Am2716/Am9716 2048 x 8-Bit UV Erasable PROM ......ccccoiiiiiiiiiiiiiiiiiinennns 6-8
Am2732 4096 x 8-Bit UV Erasable PROM ......ccciiiiviiiiiiiiiieeieenns 6-14
Am2732A 4096 x 8-Bit UV Erasable and one-time

programmable EPROMS .........ccovviiiiiiiiiiiiiiinccnees 6-20
Am2764 8192 x 8-Bit UV Erasable and one-time

programmable PROMS ............ccoiiviiiiiiiii s 6-27
Am9864 EEPROM 8192 x 8-Bit Electrically Erasable PROM.............. 6-36
Am27128 16,384 x 8-Bit UV Erasable PROM .......c.cccvviviiiiiiiiiennnnnen. 6-42
Am27256 32,768 x 8-Bit UV Erasable PROM ..........cccivviviiiniiennnnen. 6-51

Am27512 65,536 x 8-Bit UV Erasable PROM.........ccoiiviviviiiiniiieniannn, 6-59



Ami

256 x 8-Bit Pr

702A

ogrammable ROM

DISTINCTIVE CHARACTERISTICS

® Access times down to 550 nanoseconds
® 100% tested for programmability
® Inputs and outputs TTL compatible

® Three-state output — wired-OR capability
® Typical programming time of less than 2 minutes/device
® Clocked VGG mode for lower power dissipation

GENERAL

The Am1702A is a 2048-bit electrically programmable
ultraviolet light erasable Read Only Memory. It is organized
as 256 by 8 bits. It is packaged in a 24 pin dual in-line
hermetic cerdip package with a foggy lid.

The transparent lid allows the user to erase any previously
stored bit pattern by exposing the die to an ultraviolet (UV)

DESCRIPTION

light source. Initially, and after each erasure, all 2048 bits
are in the zero state (output low). The data is selectively
written into specified address locations by writing in ones.

A low power version, the Am1702AL, is available which
permits the VGG input to be clocked for lower average
power dissipation.

BLOCK DIAGRAM
P

AO —t }—— (PROGRAMMING

AY ] INPUT)

A2 ~—f

A3 1 oneoF.256 :> . 256X8

A4 —f DECODER MEMORY ARRAY

AS —f

A8 —

A? —i

[ BUFFERS I

T 1T 1T 1T 11
DOl DOZDOJDO‘DOGDOGQO’DOB
BD000180
PRODUCT SELECTOR GUIDE
Access Time (ns) Clocked

1000 650 550 VGG
Am1702A Am1702A-2 Am1702A-1 No
Am1702AL Am1702AL-2 Am1702AL-1 Yes
Am9702AHDL Am9702A-2HDL Am9702A-1HDL No
Am90702ALHDL Am9702AL-2HDL Am9702AL-1HDL Yes

04989A
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Am1702A

CONNECTION DIAGRAM

Top View
a2 —{] ° e 24 [}—voo
ar—{"]2 23 [F—wvee |
a0 —"]3 22 [ }—vee
00t~} 2 X
002 =5 20 g:u
003 =={"]6 19 [ J=—as
oot ==L 7 18 [ J=— a6
oos=={"18 7 a7
006 ——{ 7] o . g:vcc
007 =—={ "} 10 15 [ }— ves
008 =="111 } “ e
vee —{ |12 1 P

CD000250

Note: Pin 1 is marked for orientation

ORDERING INFORMATION

Am1702A L- 2 D c Valid Combinations
I— Temperature Range Cl\?ggd
C -Commercial (0°C to +70°C) Am1702A Dc
L - Extended (-55°C to +100°C) Am1702A-2 DC, NO
Package Am1702A-1 DC
D - 24-pin CERDIP Am1702AL oL
Speed Select . Am1702AL-2 DL, | YES
See Product Selector Guide Am1702AL-1 OL
L— Clocked VGG . Am9702AHDL DL,
See Product Selector Guide :mg;ggﬁf:ﬁ&_ B::’ NO
Device Type Am90702AL-HDL
256 x 8 ROM Am90702AL-2HDL DL YES
Am90702AL-1HDL.
04989A
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PROGRAMMING THE Am1702A

Each storage node in the Am1702A consists of an MOS
transistor whose gate is not connected to any circuit element.
The transistors are all normally off, making all outputs LOW in
an unprogrammed device. A bit is programmed to a HIGH by
applying a large negative voltage to the MOS transistor;
electrons tunnel through the gate insulation onto the gate
itself. When the programming voltage is removed, a charge is
left on the gate which holds the transistor on. Since the gate is
completely isolated, there is no path by which the charge can
escape, except for random high energy electrons which might
retunnel through the gate insulation. Under ordinary conditions
retunneling is not significant. The application of high energy to
the chip through X-rays or UV light (via the quartz window)
raises energy levels so that the charge can escape from the
gate region, erasing the program and restoring the device to
all LOW.

In order to program a specified byte, all 8 address lines must
be In the binary complement of the address desired when
pulsed VDD and VGG move to their negative level. The

complemented address must be stable for at least tACW.

before VDD and VGG make their negative transitions. The
voltage swing of the address lines during programming is
between -47V 1V and OV. The addresses must then make a
transition to the true state at least tATW before the program
pulse is applied. For good data retention, the addresses
should be programmed in sequence from 0 to 255, a minimum
of 32 times. DO1 through DO8 are used as the data inputs to
program the desired pattern. A low level at the data input

PROGRAMMING

(=47V £1V) will programvthe selected bit to 1 and a high level
(OV) will program it to a 0. All 8 bits addressed are pro-
grammed simultaneously.

Programming Boards are available for the Data 1/0 automatic
programmer (part number 1010/1011), for the Spectrum
Dynamics programmer (part number 434-549), and for the
Pro-Log programmer (part number PM3001).

ERASING THE Am1702A

The Am1702A may be erased ‘(restored to all LOW's) by
exposing the die to ultraviolet light from a high intensity
source. The recommended dosage is 6 W-sec/cm? at a
wavelength of 2537 A. The Ultraviolet Products, Inc., models
UVS-54 or S-52 can erase the Am1702A in about 15 minutes,
with the devices held one inch from the lamp. (Caution should
be used when Am1702A's are inspected under fluorescent
lamps after being programmed, as some fluorescent lamps
may emit sufficient UV to erase or ''soften” the PROM.)

CAUTION

Ultraviolet radiation is invisible and can damage human eyes.
Precautions should be taken to avoid exposure to direct or
reflected ultraviolet radiation. It will often be convenient to fully
enclose the ultraviolet source and the EROMs being erased to
prevent accidental exposure.

Ultraviolet lamps can also ionize oxygen and create ozone
which is harmful to humans. Erasing should be carried out in a
well ventilated area in order to minimize the concentration of
ozone. -

Symbol Parameter Test Conditions Min | Typ | Max | Units
ILip Input Current,” Address and Data V) =-48V 10 mA
lLizp Input Current, Program and Vgg Inputs V) =-48V 10 mA
8B Vgg Current 0.05 mA
Ipop Ipp Current During Programming Pulse VDD = Vprog = —48V, Vgg =-35V 200 |Note 8 mA
ViHp Input HIGH Voltage 0.3 Volts
ViLie gﬂ;‘}g;?ﬂghm Output to -6 —48 | voits
ViLzp input LOW Level on Address Inputs -40 -48 Volts
ViLgp gf;ggf“’}ggﬁfsd to Vpp and -46 -48 | votts
ViLap Voltage Applied to Vgg Input -35 -40 Volts
toPw Programming Pulse Width VGG =-35V, Vpp = Vprog = -48V 3.0 ms
tow Data Set-up Time 25 us
toH Data Hold Time 10 us
tvw VGG and Vpp Set-up Time 100 s
tvdD VGG and Vpp Hold Time 10 100 us
tacw Address Set-up Time (Complement) 25 us
tACH Address Hold Time (Complement) 25 us
tATW Address Set-up Time (True) 10 us
tATH Address Hold Time (True) 10 us

Duty Cycle 20 %
04989A
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Am1702A

PROGRAMMING WAVEFORMS
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature.............ccoeuvuinnnes -65°C to +150°C
Ambient Temperature with
Power Applied..........coooiiiiiiiiiininns -55°C to +85°C

Input and Supply Voltages

Operating ........ocoveuveiinnenenninne Vee-20V to Voo +0.5V

Programming....
Power DissSiPation .......covvevrvieiniirciiniiiiniiiiininecaens 1.0W

The products described by this specification include internal
circuitry designed to protect input devices from damaging
accumulations of static charge. It is suggested nevertheless,
that conventional precautions be observed during storage,
handling and use in order to avoid exposure to excessive
voltages.

OPERATING RANGES

Température
1702 DOVICOS....ccceiniiiiniiiiiiiniiiienns 0°C to +70°C
9702 DeviCes.......cocuvviiiriiininnininns -55°C to +85°C
Supply Voltages
VEC, VBB - irrriereiiinidiiiiininenie +4.75V to +5.25V

Vpo. VGG —-8.55V to +9.45V
Operating ranges define those limits over which the functional-
ity of the device is guaranteed.

DC CHARACTERISTICS over operating range unless otherwise specified

Am1702A Am1702AL
Am9702A Am9702AL
Symbol | Parameter Test Conditions Min | Typ | Max | Min | Typ | Max |Units
lcF1 | Output Clamp Current Ta=0°C, Vo==-1.0V 8 14 5.5 8 mA
Icr2 | Output Clamp Current Ta = 25°C, Vo =-1.0V 13 5 7 mA
VaG = Vce, loL = OmA
Iooo VES = Voo -20, Ta = 25°C 7 10| mA
DDt | vpp Current (Note 4) loL = OmA, VGE = Vce-2.0,TA = 25°C 35 50 35 50 mA
b2 loL=O0mAVEE =0, Tp =25°C 32 46 32 46 mA
b3 loL = OmA, VEg = Vcc-2.0,TA =0°C 38 60 38 60 mA
lag Vaag Current 1.0 1.0 HA
Iy input Leakage Current V=0V 1.0 1.0 HA
Lo Output Leakage Current | TS =Vgg -2.0, Vo =0V 1.0 1.0 HA
loH Output Source Current Vo =0V -20 -20 mA
loL Output Sink Current Vo = 0.45V 1.6 4 2.0 mA
Vee Veo Veo Vee
ViH Input HIGH Level _20 +03 | -20 +03 Volts
ViL Input LOW Level -1.0 0.65 -1.0 0.65 | Volts
VoH | Output HIGH Level loH = —-200pA 35 45 3.5 45 Volts
1.6mA -3.0 0.45
VoL Output LOW Level loL Volts
2.0mA 0.4
C Input Capacitance 8 15 pF
. Ta = 25°C

Co Output Cap‘acltance All unused pins are at Vcc 10 15 PF
CvGaG | Vaa Capacitance 30 pF
Notes:

1. During read operations VGG may be clocked high to
reduce power consumption. This involves swinging VGG
up to VCC. See "'Clocked VGG Operation". This mode is
possible only with the Am1702AL.

2. During Read operations:

Pins 12, 13, 15, 22, 23 = +5.0V 5%
Pins 16, 24 =-9.0V 5%
During Program operations:
ta=25°C
Pins 12, 22, 23 =0V
Pins 13, 24 are pulsed low from 0V to -47V 1V
Pin 15=+12.0V +10%
Pin 16 is pulsed low from OV to -37.5V +2.5V

3. Typical values are for Ta = 25°C, nominal supply volt-

ages and nominal processing parameters.

4. IDD may be reduced by pulsing the VGG supply between
VCC and -9V. VDD current will be directly proportional to
the VGG duty cycle. The data outputs will be unaffected
by address or chip select changes while VGG is at VCC.
For this option specify AM1702AL.

. VIL =0V, VIH = 4.0V, tr =tf <50ns, Load =1 TTL gate.

. The output will remain valid for tOHC after the VGG pin is
raised to VCC, even if address change occurs.

7. These parameters are guaranteed by design and are not

100% tested.

8. Do not allow IDD to exceed 300mA for more than

100usec.
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DC OPERATING CHARACTERISTICS
Access Time Access Time Average Current Versus
Versus Load Capacitance Versus Temperature Duty Cycle for Clocked VGG
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified

>
-
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Am1702A-1 Am1702A-2 Am1702A
Am1702AL-1 | Am1702AL-2 | Am1702AL
Am9702A-1 Am9702A-2 Am9702A
Am9702AL-1 | Am9702AL-2 | Am9702AL
No. | Symbol Description Min | Max | Min | Max | Min | Max Unit
1 tacc Address to Output Access Time 550 650 1000 ns
2 tco Output Delay from CS 450 350 900 ns
3 13 Chip Select Delay 100 ) 300 - 100 ns
4 tOVGG Set-up Time, Vga 0.3 0.3 0.4 us
5 top Output Deselect 300 300 300 ns
6 tDH Previous Read Data Valid ’ 100 100 100 ns
7 toHC Data Out Valid from Vgg (Note 6) 5.0 5.0 5.0 us
8 freq. Repetition Rate 1.8 1.6 1.0 MHz

SWITCHING WAVEFORMS

READ OPERATION (Note 2)

.v‘v‘v.v.v.v’v’v“v ﬁ_————" ‘v’v.v‘v'v.v’v’v.v‘v
ADDRESS
OO AN

QOOOOOOOXXXXX)
(%3
QOSSO

: 1cs
vce
CLOCKED
VGG
VGG
DVGG le—tacc

OO0V

=—1tDVGG

tOHC —e]

\_! V.V, V,V, V. V. V.V VY,V
DATA VALID 0‘0’0’0’0‘0’0’0’0’0’0’0

ouT
AT T BB LN
WF000440
DESELECTION
L
20ns
A
& __/
‘v‘v‘v‘v.v’v'v"v’v‘v.v‘v’v.v.v X ’v.v
CLOCKED v
VGG "0.0.0.0.Q.O.O‘0.0’0.0.0‘0‘0'0.0’0.000

'<——-IACC—-—> —-—| toD

OO0000000000OOOCO00000 3
oaTAOUT KKK KX XRAXKANX oATa vatip By

WF000450

Note 1: CLOCKED VGG OPERATION

The VGG input may be clocked between + 5V (VCC) and -8V may be raised to +5V. The data output will remain stable for
to save power. To read the data, the chip select (CS) must be tOHC. To deselect the chip, CS is raised to = VIH, and the
low (<VIL) and the VGG level must be lowered to -9V at output will go the high impedance state after tOD. The chip will
least tDVGG prior to the address selection. Once the data has be deselected when TS is raised to VIH whether the VGG is at
appeared at the output and the access time has elapsed, VGG +5V or at -9V.
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Am2716/Am9716

Am2716/Am9716

2048 x 8-Bit UV Erasable PROM

DISTINCTIVE CHARACTERISTICS

Direct replacement for Intel 2716
Interchangeable with Am9218 — 16K ROM
Single +5V power supply

Low power dissipation

~ 525mW active

- 132mW standby
® Fully static operation — no clocks
® Three-state outputs

GENERAL DESCRIPTION

The Am2716/Am9716 is a 16384-bit ultraviolet erasable
and programmable read-only memory. It is organized as
2048 words by 8 bits per word, operates from a single +5V
supply, has a static standby mode and features fast single
address location programming.

Because the Am2716/Am9716 operates from a single + 5V
supply, it is ideal for use in microprocessor systems. All
programming signals are TTL levels, requiring a single
pulse. For programming outside of the system, existing
EPROM programmers may be used. Locations may be
programmed singly, in blocks, or at random. Total program-
ming time for all bits is 100 seconds.

BLOCK DIAGRAM

DATA OUTPUTS

MODE SELECT TABLE

Vee O— ' o CE/PGM | OF | Vpp Outputs
GV’“’°—“ _— (18) (20) | (21) | (9-11, 13-17) Mode
” ERERERN L L | Vec | Dout Read
OF —=1 OUTPUTENABLE [~ "
cEvou cm:“%pgfé_g‘euo OUTPUT BUSFERS Pu:ed X Vee | High Z Standby
— LtoH H Vpp | DN Program
_ b * Y-GATING "
—— DECODER -] L L Vep | DouT Program Verify
o | —1 L H Vpp | High Z Program Inhibit
10
AoDRESS { = ] H = HIGH
s . x . 16384 BIT L=LOW
OECOOER . CELL MATRIX x = Don't Cafe
— .
— s )
BD000190
PRODUCT SELECTOR GUIDE
Access
Time 300ns 350ns 390ns 450ns
Part
Numbers Am9716 | Am2716-1 [ Am2716-2| Am2716

009138
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CONNECTION DIAGRAM

Top View
DIP Chip-Pak™
L-32-2
A O '® - 2 Vee
a2 [ ] A
as 13 2[ ] A
A ] 21 [ ) Vep
A ]s 20 ;:] 5
A2 g ¢ amme W[ JAe
A 7 AmeTiE [} CEpam
A [Je w[]o
0p [} 15[ 0g
0, [ s Jos
o, [n w[]o,
GND 12 13 ]o
CD000260 CD000270
Note: Pin 1 is marked for orientation
ORDERING INFORMATION
Am2716-1 L | IR Valid Combinations
|— Temperature . Am9716 DG, LC

C - Commercial (0°C to +70°C) Am2716 DG, LG, DI, LI,

! - Industrial (-40°C to +85°C) DL, LL, DM,

L - Extended (-55°C to +100°C) LM

M- Military (-55°C to +125°C) Am2716-1 DC, LG, DI, LI,

Package . DL, LL
Am2716-2 DC, LC

Device Type
2k x 8 EPROM

D - 24-pin CERDIP
L - 32-pin leadless chip carrier

L Speed Select
See product selector guide

Chip-Pak is a trademark of Advanced Micro Devices, Inc.

6-9

009138

>
3
N
~
-k
o
~
>
3
©
N
-h
o




Am2716/Am9716

ERASING THE Am2716/Am9716

In order to clear all locations of their programmed contents, it
is necessary to expose the Am2716/Am9716 to an ultraviolet
light source. A dosage of 15 Wseconds/cm< is required to
completely erase an Am2716/Am8716. This dosage can be
obtained by exposure to an ultraviolet lamp [wavelength of
2537 Angstroms (A)] with intensity of 12000 uW/cm2 for 15 to
20 minutes. The Am2716/Am9716 should be about one inch
from the sourse and all filters should be removed from the UV
light source prior to erasure.

It is important to note that the Am2716/Am9716, and similar
devices, will erase with light sources having wavelengths
shorter than 4000 Angstroms. Although erasure times will be
much longer than with UV sources at 25374, nevertheless the
exposure to florescent light and sunlight will eventually erase
the Am2716/Am9716, and exposure to them should be
prevented to realize maximum system reliability. If used in
such an environment, the package windows should be cov-
ered by an opaque label or substance.

PROGRAMMING THE Am2716/Am9716

Upon delivery, or after each erasure the Am2716/Am9716 has
all 16384 bits in the "'1," or high state. ''0s" are loaded into
the Am2716/Am4716 through the procedure of programming.

The programming mode is entered when +25V is applied to
the Vpp pin and when OE is at ViH. The address to be
programmed is applied to the proper address pins. 8-bit
patterns are placed on the respective data output pins. The
voltage levels should be standard TTL levels. When both the
address and data are stable, a 50msec, TTL high level pulse is
applied to the CE/PGM input to accomplish the programming.

The procedure can be done manually, address by address,
randomly, or automatically via the proper circuitry. All that is
required is that one 50msec program pulse be applied at each
address to be programmed. It is necessary that this program
pulse width not exceed 55msec. Therefore, applying a DC
level to the CE/PGM input is prohibited when programming.

READ MODE

The Am2716/Am9716 has two control functions, both of
which must be logically satisfied in order to obtain data at the
outputs. Chip Enable (CE) is the power control and should be

used for device selection. Qutput Enable (OE) is the output
control and should be used to gate data to the output pins,
independent of device selection. Assuming that addresses are
stable, address access time (taocc) is equal to the delay from
CE to output (tog) for all devices. Data is available at the
outputs 120ns or 150ns (tog) after the falling edge of OE,
assuming that CE has been low and addresses have been
stable for at least tacc - toe.

STANDBY MODE

The Am2716/Am9716 has a standby mode which reduces the
active power dissipation by 75%, from 525mW to 132mW
(values for 0 to + 70°C). The Am2716/Am9716 is placed in the
standby mode by applying a TTL high signal to the CE input.
When in standby mode, the outputs are in a high impedance
state, independent of the OE input.

OUTPUT OR-TIEING

To accommodate multiple memory connections, a 2-line
control function is provided to allow for:

1. Low memory power dissipation

2. Assurance that output bus contention will not occur.

It is recommended that CE be decoded and used as the
primary device -selecting function, while OE be made a
common connection to ali devices in the array and connected
to the READ line from the system control bus. This assures
that all deselected memory devices are in their low-power
standby mode and that the output pins are only active when
data is desired from a particular memory device.

PROGRAM INHIBIT

Programming of multiple Am2716/Am9716s in parallel with
different data is also easily accomplished. Except for CE/
PGM, all like inputs (including OF) of the parallel Am2716/
Am9716s may be common. A TTL level program pulse applied
to an Am2716/Am9716's CE/PGM input with Vpp at 25V will
program that Am2716/Am9716. A low level CE/PGM input
inhibits the other Am2716/Am9716 from being programmed.

PROGRAM VERIFY

A verify should be performed on the programmed bits to
determine that they were correctly programmed. The verify
may be performed with Vpp at 25V. Except during program-
ming and program verify, Vpp must be at Vcc.

6-10
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>
PROGRAMMING 3
N
Symbol Parameter Test Conditions Min | Max | Units a,‘
Iy Input Current ViN = 5.25/0.45V 10 uA >
Ippy Vpp Supply Current CE/PGM =V 5 mA 3
Vpp Supply Current During - ©e
lpP2 Programming Pulse CE/PGM = Vi 30 mA 2
c Voo Supply Current w0 | mA | @
ViL Input Low Level -0.1 0.8 Volts
Vin Input High Level 2.0 \icf Volts
tAs Address Set-up time 2 us
toes Output Enable Set-up Time 2 us
tos Data Set-up Time 2 us
tAH Address Hold Time 2 us
tOEH Output Enable Hold Time 2 us
N Input tg and tr (10% to 90%) = 20ns
toH Data Hold Time Input Signal Levels = 0.8 to 2.2V 2 L
Output Disable to Output Float Delay(CE/ Input Timing Reference Level =1V and 2V
toF peau. Vi) v v Output Timing Reference Level = 0.8V and 2V 0 120 ns
Output Enable to Output Delay
foe (CE/PGM = Vi) 120 | ns
tpw Program Pulse Width . 45 55 ms
tPRT Program Pulse Rise Time 5 ns
tPFT Program Pulse Fall Time" 5 ns
Notes: ] ) )
1. Vcc must be applied simultaneously or before Vpp and is taken out of or put into ) the socketwhen Vpp = 25 volts
removed simultaneously or after Vpp. is applied. Also, during OE = CE/PGM = V|4, Vpp must
2. Vpp must not be greater than 26 volts including over- not be switched from 5 volts to 25 volts or vice versa.
shoot. Permanent device damage may occur if the device
PROGRAMMING WAVEFORMS
PROGRAM
PROGRAM VERIFY
Vi ~\ -
ADDRESSES >< ADDRESS N ADDRESS N + M
Vie 7
[ tAs —] tan
\{
" DATA OUT DATA IN 3 HIGH Z = DATA OUT 3 DATA IN
DATA VALID _ STABLE VALID STABLE
ADD N ADD N ADDN + M
Vi 7 7
tor l—— toe [— l=— tor
Vin
OF
Vie —] [>— toH
t— )G ot LYy
Vi ) f——toen ——=|
CE/PGM { )
Vi -
tpRY = [=— teFT
WF000520
00913B
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Am2716/Am9716

ABSOLUTE MAXIMUM RATINGS

Storage Temperature ..........ccceveeeeennen -65°C to +150°C
Ambient Temperature with

Power Applied.........covvvviiiiriinnennnns -65°C to +135°C
Voltage on All Inputs/

Outputs (6XCOPt VPP...covvviireieiniierenennns +6V to -0.3V
Voltage on Vpp during

Programming ......coeeeeceenruesinruensnacans +26.5V to -0.3V

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
reliability.

OPERATING RANGES

Commercial (C) Devices
Temperature .......cccvvvvivieiiivivniininennns 0°C to +70°C
Supply Voltages (2716, 2716-2) ...... +4.75V to +5.25V
(9716, 2716-1) ......... +4.5V to +5.5V

Industrial () Devices :
Temperature .......c.oviuereieniienvaniinnnns —-40°C to +85°C.

Supply Voltage ...c..evevvveiiniiinnennnnns +4.75V to +5.25V
Military (M) Devices ) i

Temperature .........cccevevnvienienenennns -55°C to +125°C

Supply VORage .......ccoceenviivininivnens +4.5V to +5.5V

Operating ranges define those limits over which the functional-
ity of the device is guaranteed.

DC CHARACTERISTICS over operating range unless otherwise specified

Symbol | Parameter Test Conditions Min Typ Max Units
Ity Input Load Current Vin = Vcc Max 10
Vin =0V 10 uA
o Output Leakage Current Vout =Vcc Max 10
VouTt =0V 10
Ipp Programming Current Vpp =Vce Max 5
lccss | Standby Supply Current CE=V, OE=VyL C devices i 25
All others 30
mA
C .devices 100 T
lccop Operating Supply Current QE=CE=ViL | devices 110
L, M devices 115
ViL Input Low Voltage ~-0.1 08
ViH Input High Voltage 2.0 +V1°§v
. %
VoL Output Low Voltage loL =2.1 mA, Vg = Min 0.45
VoH Output High Voltage loH = ~400pA, Vo = Min 2.4
CiN Input Capacitance Vin =0V 4 6 pF
Cout Output Capacitance Vo =0V 8 S 12
00913B
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified %
~
Min >
Values Maximum Values Ny
Test >
Conditions All 9716 | 2716-1 | 2716-2 | 2716 | 2716-1 2716 3
No. |Symbol | Description (Note 3) ‘Types DC DC DC DC DI/DL | DI/DL/DM | Units ‘3,
1 tacc | Address to Output Delay | CE = OE = Vy_ 300 350 390 450 350 450 ns >
2 tce | CE to Output Delay OE=V)_ 300 350 390 450 350 450 ns
3 toe 8::5)‘,“ Enable to Output | == _ 120 120 120 120 150 150 ns
Output Enable High to _ )
4 OF | Qutput Float CE=V|_ 0 100 100 100 100 130 130 ns
Output Hold from
5 ton | Addresses, CE or OE, CE=0E=V)_ s} ns
Whichever Occurred First
Notes:
1. Ve must be applied simultaneously or before Vpp and b) Input Rise and Fall Times: <20ns
removed simuitaneously or after Vpp. c) Input Pulse Levels: 0.8 to 2.2V
2. Vpp may be connected directly to Voo except during d) Timing Measurement Reference Level:
programming. The supply current would then be the sum Inputs: 1V and 2V
of Icc and Ipp1. ’ Outputs: 0.8V and 2V
3. Other Test Conditions: 4, This parameter is only sampled and is not 100% tested.

a) Output Load: 1 TTL gate and C_ = 100pF
SWITCHING WAVEFORMS

ADDRESSES Xr ADDRESSES

VALID

\ _—— 7

_—— 7

oL
(NOTE 2) (NOTE 3)

tacc
(NO‘TE 2) ton

HIGH Z / ; ; ; ; ; ; S HIGH Z
VALID
ouTPuT —\ : : : : : : OUTPUT
\ A -

Notes: 1. Voo must be applied simultaneously or before Vpp and removed simultaneously or after Vpp.
2. OE may be delayed up to tacc-toE after the falling edge of CE without impact on tacc.
3. tpF is specified from OE or CE, whichever occurs first.

%

WFO000530

009138
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Am2732

- Am2732

4096 x 8-Bit UV Erasable PROM

Military, Industrial and Commercial

DISTINCTIVE CHARACTERISTICS

® Direct replacement for Intel 2732
® Pin compatible with Am9233 — 32K ROM
® Fast access time — 350ns and 450ns

® Low power dissipation
® Three-state outputs
® TTL compatible inputs/outputs

GENERAL DESCRIPTION

The Am2732 is a 32768-bit ultraviolet erasable and pro-
grammable read-only memory. It is' organized as 4096
words by 8 bits per word, operates from a single +5V
supply, has a static standby mode, and features fast single
address location programming.

Because the Am2732 operates from a single + 5V supply, it
is ideal for use in microprocessor systems. All programming
signals are TTL levels, requiring a single pulse. For pro-
gramming outside of the system, existing EPROM program-
mers may be used. Locations may be programmed singly,
in blocks, or at random. Total programming time for all bits
is 200 seconds.

BLOCK DIAGRAM

MODE SELECT TABLE

veC O—m OATA OUTPUTS CE/PGM | OE/Vpp Outputs
GNO O—e — % (18) (20) (9-11, 13-17) Mode
VPP O—e
) (I ot oom
OENVPP —=i ou;m ENABLE  |—] H X High Z Standby
TEPGM C”L&‘f&a;,é"o - OUTPUT BUFFERS L Vep DiN Program
—] | L L Dout Program Verify
Y )
] DECODER . Y-GATING H Vpp | High 2 Program Inhibit
-] H = HIG
Joan - L= Lovy
s . X =Don't Care
X . 32768-8I7
—] DECODER . CELL MATRIX
— :
BD000130

PRODUCT SELECTOR GUIDE

Access
Time QSOns 350ns
Part
Numbers Am2732 | Am2732-1

6-14
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CONNECTION DIAGRAM

Top View
a7 ] "* ~ 2 :_] vee
as ]2 23] as
as[|s 2 ) as
s n ] an
A3 : 5 20 D O_E/Vpp
alqe amzziz g e
a7 3 CEPGM
a0 [1s wi jor
oo []» 16 j 08
o1 (] 15 05
o2 In % g 04
GND 12 1 D 03
CD000190 ©D000200
ORDERING INFORMATION
Am2732-1 D C Valid Combinations
| Temperature Am2732-1 DC, LC
C - Commercial (0°C to +70°C) Am2732 OC, LG, DI, L,
I - Industrial (-40°C to +85°C) DL, LL, DM,
L - Extended (-55°C to +100°C) LM

Device Type
4k x 8 EPROM

M- Military (-55°C to +125°C)

Package

D - 24-pin CERDIP
L - 32-pin leadless chip carrier

— Speed Select
-1 option indicates access time of 350ns

6-15
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Am2732

ERASING THE Am2732

In order to clear all locations of their programmed contents, it
is necessary to expose the Am2732 to an ultraviolet light
source. A dosage of 15 Wseconds/cm? is required to com-
pletely erase an Am2732. This dosage can be obtained by
exposure to an ultraviolet lamp [(wavelength of 2537 Ang-
stroms (A)] with intensity of 12000uW/cme for 15 to 20
minutes. The Am2732 should be about one inch from the
source and all filters should be removed from the UV light
source prior to erasure.

It is important to note that the Am2732, and similar devices,
will erase with light sources having wavelengths shorter than
4000 Angstroms. Although erasure times will be much longer
than with UV sources at 2537A, nevertheless the exposure to
fluorescent light and 'sunlight will eventually erase the
Am2732, and exposure to them should be prevented to realize
maximum system reliability. If used in such an environment,
the package windows should be covered by an opaque label
or substance.

PROGRAMMING THE Am2732

Upon delivery, or after each erasure the Am2732 has all
32768 bits in the ''1", or high state. ''0''s are loaded into the
Am2732 through the procedure of programming.

The programming mode is entered when +25V is applied to
the OE/VPP pin. A 0.1pF capacitor must be placed across
OE/VPP and ground to suppress spurious voltage transients
which may damage the device. The address to be pro-
grammed is applied to the proper address pins. 8-bit patterns
are placed on the respective data output pins. The voltage
levels should be standard TTL levels. When both the address
and data are stable, a 50msec, TTL high level pulse is applied
to the CE/PGM input to accomplish the programming.

The procedure can be done manually, address by address,
randomly, or automatically via the proper circuitry. All that is
required is that one 50msec program pulse be applied at each
address to be programmed. It is necessary that this program
pulse width not exceed 55msec. Therefore, applying a DC low
level to the CE/PGM input is prohibited when programming.

READ MODE

The Am2732 has two control functions, both of which must be
logically satisfied in order to obtain data at the outputs. Chip

Enable (CE) is the power control and should be used for
device selection. Output -Enable (OE/VPP) is the output
control and should be used to gate data to the output pins,
independent of device selection. Assuming that addresses are
stable, address access time (tacc) is equal to the delay from
CE to output (tcg). Data is available at the outputs 120ns (tog)
after the falling edge of OE, assuming that CE has been low .
and addresses have been stable for at least tacc - tOE.

STANDBY MODE

The Am2732 has a standby mode which reduces the active
power dissipation by 80%, from 787mW to 157mW (values for
0°C to + 70°C). The Am2732 is placed in the standby mode by
applying a TTL high signal to the CE input. When in standby
mode, the outputs are in a high impedance state, independent
of the OE input.

OUTPUT OR-TIEING

To accommodate multiple memory connections, a 2 line

control function is provided to allow for:

1. Low memory power dissipation
2. Assurance that output bus contention will not occur.

It is recommended that CE be decoded and used as the
primary device selecting function, while OE be made a
common connection to all devices in the array and connected
to the READ line from the system control bus. This assures
that all deselected memory devices are in their low-power
standby mode and that the output pins are only active when
data is desired from a particular memory device.

PROGRAM INHIBIT

Programming of multiple Am2732s in parallel with different
data is also easily accomplished. Except for CE/PGM, all like
inputs (including OE) of the parallel Am2732s may be com-
mon. A TTL level program pulse applied to an Am2732's CE/
PGM input with VPP at 25V will program that Am2732. A high
level CE/PGM input inhibits the other Am2732 from being
programmed. X

PROGRAM VERIFY

A verify should be performed on the programmed bits to
determine that they were correctly programmed. The verify
must be performed with OE/VPP and CE at VIL. Data should
be verified tpy after the falling edge of CE. :
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00912C




>
PROGRAMMING 3
~
Symbol | Parameter Test Conditions Min Typ | Max Units G'g
Ips Input Current (All Inputs) VIN=ViL or Vi 10 A
Vou . 8:,‘{,’;“ Low Voltage During lo = 2.1mA , 045 | Vvolts
VoH Output High Voltage During 10H = —4004A . 2.4 Volts
Verify
Icc Vce Supply Current 150 mA
ViL Input Low Level (All Inputs) , ~0.1 0.8 Volts
Input High Level (All Inputs
ViH Except OE/Vpp) 2.0 Vog+11  Volts
Ipp Vpp Supply Current CE = V), OE = Vpp 30 mA
tAs Address Set-up Time 2 s
toes Output Enable Set-up Time 2 us
tps Data Set-up Time 2 us
tAH Address Hold Time . 2 us
toEH Output Enable Hold Time Input tg and tp(10% to 90%) = 20ns 2 us
- Input Signal Levels =0.8 to 2.2V
tDH Data Hold Time Timing Measurement Reference Level: 2 Hs
) i nputs: 1V and 2V -
toF . ggngyEnabla to Output Float Outputs: 0.8V and 2V 0 120 ns
Data Valid from CE (L? =V, :
tpv OE=Vi) . - 1 ns
tPw Program Pulse Width - 45 55 ms
tPRT Program Pulse Rise Time 50 - ns
VR Vpp Recovery Time 2 - ns

Note: 1. When programming the Am2732, a 0.1uF capacitor is required across OE/VPP and ground to suppress spurious voltage
transients which may damage the device.

PROGRAMMING WAVEFORMS

PROGRAM
PROGRAM VERIFY
ADORESSES X ADDRESS N X
[ tAS —={
{f
DATA OATAINSTABLE [\ __ HiGHZ /| oamourvawo ___
A0O N 4 ADD. N
{ ¢
ks
[~ DS —ﬂ tOH tov 1OF
= t0ES —o| {f—
PRT e — oW S — R
—e
ceram \
 S—

WF000630
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Am2732

ABSOLUTE MAXIMUM RATINGS

Storage Temperature ............cccceveinnens -65°C to +150°C
Ambient Temperature with
Power Applied........ccceveviiniiiinennens -65°C to +135°C

Voltage on All inputs/

Outputs (except VPp).........coceeeennnnnnnns +6V to -0.3V

Voltage on Vpp during )
Programming .....c.coeecvueevnreioneacasennns +26.5V to -0.3V

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
reliability.

OPERATING RANGES

Commercial (C) Devices

Temperature ..........ceeevevinrenninirinninninns 0°C to +70°C
Supply Voltage (2732, 2732-2)........ +4.75V to +5.25V
(2732, 2732-1)........... +4.5V to +5.5V

Industrial (l) Devices
Temperature ...........cvuvvenenvenenreennies -40°C to +85°C
Supply Voltage.........cccovavinnininnans +4.75V to +5.25V

Military (M) Devices
“Temperature ..........coeveeveveeeennnnnans -55°C to +125°C

Supply Voltage .....c.oceuvviinniinniennnnnns +4.5V to +5.5V
Operating ranges define those limits over which the. Iuncl/on-
ality of the device is guaranteed.

DC CHARACTERISTICS over operating range unless otherwise specified

Symbol | Parameter Test Conditions Min | Typ | Max Units
7 Input Load Current ViN = Veg Max 10 ‘
VIN=0 10 A
o Output Leakage Current Vour = Vo Max 10
Vout = oV 10
C devices 30
lccsB Standby Supply Current TE =V, OE = Vi | devices 40
L, M devices 45
mA
C devices 150
\ccop Operating Supply Current OE=TE=V|_ | devices 165
i L, M devices 175
ViL Input Low Voltage -0.1 0.8
ViH Input High Voltage 20 +v‘°gv
~ v
VoL Output Low Voltage loL=2.1 mA 0.45
Vou Output High Voltage 1oH = -400uA 24
Cint Input Capacitance . Vin = OV (Note 1) 4 6
CiNz OE/Vpp Input capacitance VIN =0V (Note 1) 20 pF
Cour Output Capacitance Vout =0V (Note 1) 12
Note 1. This parameter is only sampled and is not 100% tested.
00912C
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified

2732 DI
2732 DL
2732-1 DC | 2732-2 DC | 2732 DM
No. | Symbol Description Test Conditions Min | Max | Min | Max | Min | Max | Units
Address to CE=OE=
4 4
1 4G | Output Dolay Output load =1 TTL Vie %50 % % i
CE to gate .
2 tce Output Delay CL = 100pF OE=viL 350 450 450 ns
o g tr and tr < 20ns
utput Enable input pulse level: -
3 toe to Output Delay 0.8V to 2.2V CE=viL 120 120 150 | ns
Output Enable High Timing measurement
and reference level: -
4 tDF to Output float Inputs: 1V and 2V CE=V|_ 0 100 0 100 0 130 ns
Outputs 0.8V and 2V
Address to CE=OE=
5 toL Output hold ViL 0 0 0 ns
SWITCHING WAVEFORMS (Note 1) ‘
4 T
ADDRESSES AppRESSES
\ _— 7
TE _/
I - tCE.
1OE OF
(NOTE1) — — [’ (NOTE 2)
1ACC
(NOTE 1) toH
HIGH 2 / ; ; ; ; ; ; ’ VALID S HIGH 2
outpuT ‘:::::: OUTPUT

\

Notes: 1. OE may be delayed up to 330ns after the falling edge of CE without impact on tacc
2. tpF is specified from OE or CE, whichever occurs first.

WF000290
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Am2732A

Am2732A

4096 x 8-Bit UV Erasable and one-time programmable EPROMs

DISTINCTIVE CHARACTERISTICS

® Fast access times — 200ns, 250ns, 300ns, 450ns
® New low-cost plastic package for applications not re-
quiring reprogramming
® Low power dissipation
- 525mW active, 130mW standby

® Three-state outputs : o
® Pin compatible with Am9233 — 32K-bit ROM
® Separate chip enable and output enable

GENERAL DESCRIPTION

The Am2732A is a 32768-bit UV-light erasable and electri-
cally programmable read-only memory, organized as 4096
words by 8-bits. The standard Am2732A offers an access
time of 250ns, allowing operation with high-speed micropro-
cessors without any WAIT state.

To eliminate bus contention in a multiple-bus microproces- -

sor system, Am2732A offers separate Output Enable (OE)
and Chip Enable (CE) controls.

All signals are TTL levels, including programming signals.
Bit locations may be programmed singly, in blocks or at
random.

The part is available in an economical plastic package for
applications which do not require .reprogramming. '

BLOCK DIAGRAM

MODE SELECT TABLE

vee 0 oaTa QuTPUTS CE/PGM | OE/Vpp |  Outputs

GND O—n —_—r (18) (20) (9-11, 13-17) Mode

VPP O , IREREE L L | Dour Read
OEVPP ——mrt Sureur enasLe — H X High 2 Standby
TTeoMm PROG LOGIC . OUTPUT BUFFERS L VPP DlN Program

L L Dout Program Verify
A\ 0
] DECODER . Y-GATING H Vpp High Z Program Inhibit
- = HIG
Joan - l: = EOV:;
A . X =Don't Care
X . 32768-817 B
——1 DECODER 3 CELL MATRIX
BD000130
PRODUCT SELECTOR GUIDE
Access
Times 200ns 250ns 300ns 450ns
Power
Supply +5% +10% +5% +10% +5% *10% +5% +10%
Tolerance

N:r::er Am2732A-2 | Am2732A-20 | Am2732A-2 | Am2732A-25 | Am2732A-3 | Am2732A-30 | Am2732A-4 | Am2732A-45

04043C
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CONNECTION DIAGRAM

Top View
D-24-4
. ./ |
ar (] 2 [ vee
A8 [_j 2 2| as
as[]» 2 [} as
As Ef ‘. 2 ]an
s ]s 20 [ OE/vep
a2 Am2732A 1w | ] A0
(] v (] CEpam
a0 | BT o7
oo [}¢ 16 06
ot s} os
oz [In g
GND : 12 13{Jo3
CD000280

Note: Pin 1 is marked for orientation

ORDERING INFORMATION

Am2732A-20 D L Valid Combinations
|__Te"mer‘,me Am2732A | PG, 0C, DL,
C - Commercial (0°C to +70°C)
| - Industrial (-40°C to +85°C) Am2732A-2 | DG, DI, DL
L - Extended (-55°C to +100°C) Am2732A-3
M- Military (-55°C to +125°C) Am2732A-4
. Am2732A-30
Package
Am2732A-20 | DC, DI, DL,
D - 24-pin CERDIP w/window A$2732A-25 DM
P - 24-pin plastic DIP AM2732A-45

L— Speed Select
See Product Select Guide

621
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Am2732A

ERASING THE Am2732A (Does Not Apply to
Am2732APC)

In order to erase the Am2732A, it is necessary to expose it to
an ultraviolet light source. A dosage of 15 Wseconds/cm? is
required for complete erasing. This dosage can be obtained by
exposure to an ultraviolet lamp (wavelength of 2537A) with
intensity of 12000uW/cm? for 15 to 20 minutes. The
Am2732A should be about one inch from the source and all
filters should be removed from the UV light source prior to
erasure.

It is important to note that the Am2732A, and similar devices,
will erase with light sources having wavelengths shorter than
4000 Angstroms. Although erasure times will be much longer
the exposure to fluorescent light and sunlight will eventually
erase the Am2732A, and exposure to them should be prevent-
ed to realize maximum system reliability. If used in such an
environment, the package windows should be covered by an
opaque label or substance.

PROGRAMMING THE Am2732A

Upon delivery, or after each erasure the Am2732A has all
32768 bits in the "'1", or high state. ''0'"'s are loaded into the
Am2732A through the procedure of programming.

The programming mode is entered when +21V is applied to
the OE/VPP pin. A 0.1uF capacitor must be placed across
OE/VPP and ground to suppress spurious voltage transients
which may damage the device. The address to be pro-
grammed is applied to the proper address pins; 8-bit patterns
are placed on the respective data output pins. The voltage
levels should be standard TTL levels. When both the address
and data are stable, a 50msec, TTL low level pulse is applied
to the CE/PGM input to accomplish the programming.

The procedure can be done manually, address by address,
randomly, or automatically via the proper circuitry. The only
requirement is that one 50msec program pulse be applied at
each address to be programmed. It is necessary that this
program pulse width not exceed 55msec. Therefore, "applying
a DC low level to the CE/PGM input is prohibited when
programming.

READ MODE

The Am2732A has two control functions, both of which must
be logically satisfied in order to obtain data at the outputs.
Chip Enable (CE) is the power control and should be used for
device selection. Output Enable (OE/VPP) is the output
control and should be used to gate data to the output pins,
independent of device selection. Assuming that addresses are
stable, address access time (tacc) is equal to the delay from
CE to output (tcg). Data is available at the outputs 100ns (tog)
after the falling edge of OE, assuming that CE has been low
and addresses have been stable for at least tacc - toe.

STANDBY MODE

The Am2732A has a standby mode which reduces the active
power dissipation by 75%, from 525 to 130mW (values for 0 to
+70°C). The Am2732A is placed in the standby mode by
applying a TTL high signal to the CE input. When in standby
mode, the outputs are in a high impedance state, independent
of the OE input.

OUTPUT OR-TIEING

To accommodate multiple memory connections, a 2 line
control function is provided to allow for:

1. Low memory power dissipation

2. Assurance that output bus contention will not occur.

It is recommended that CE be decoded and used as the
primary device selecting function, while OE be made a
common connection to all devices in the array and connected
to the READ line from the system control bus. This assures
that all deselected memory devices are in their low-power
standby mode and that the output pins are only active when
data is desired from a particular memory device.

PROGRAM INHIBIT

Programming of multiple Am2732As in parallel with different
data is also easily accomplished. Except for CE/PGM, all like
inputs (including OF) of the parallel Am2732A's may be
common. A TTL level program pulse applied to an Am2732A's
CE/PGM input with VPP at 21V will program that Am2732A. A
high-level CE/PGM input inhibits the other Am2732A's from
being programmed.

PROGRAM VERIFY

A verify should be performed on the programmed bits to
determine that they were correctly programmed. The verify
must be performed with OE/VPP and CE at V;,.. Data should
be verified tpy after the falling edge of CE.

SYSTEM APPLICATION FOR Am2732A

During the switch between active and standby conditions,
transient current peaks are produced on the rising and falling
edges of chip enable. The magnitude of these transient
current peaks is dependent on the output capacitance loading
of the device. A 0.1uF ceramic capacitor (high frequency, low
inherent inductance) should be used on each device between
Vecc and GND to minimize transient effects. In addition, to
overcome the voltage drop caused by the inductive effects of
the printed circuit board traces on Am2732A arrays, a 4.7uF
bulk electrolytic capacitor should be used between V¢ and
GND for each eight devices. The location of the capacitor
should be close to where the power supply is connected to the
array.
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PROGRAMMING
Symbol | Parameter Test Conditions Min | Max | Units
It Input Current (All Inputs) ViN=ViL or ViH 10 | A
VoL Input Low Voltage During Verify loL=2.1mA 0.45 Volts
VoH Output High Voltage During Verify loH = ~400uA 2.4 Volts
lcc Voo Supply Current 100 mA
ViL Input Low Level (All Inputs) -01 | 08 Volts
ViH ;Tl)lu}ngll.lgtg IE-:;I::M OE/Vpp) 20 YG-C1C Valts
lpp Vpp Supply Current CE=V)_, OE=Vpp 30 mA
tAs Address Set-up time 2 us
toEs Qutput Enable Set-up Time 2 us
tos Data Set-up Time 2 us
tAH Address Hold Time 0 us

- 1oEH | Output Enable Hold Time Input tg and tr (10% to 90%) = 20ns 2 s
'DH Data Hold Time :2% %'rgr:::; !ﬁggrse:c%ig/e%ﬂv and 2V 2 us
OF Chip Enable to Output Float Delay Output Timing Reterence Level =0.8V and 2V 0 | 130 ns
tov Data Valid From CE (CE = V) LOE = V) 1 us
trw Program Pulse Width 45 55 ms
tPRT Program Pulse Rise Time 50 ns
tvR Vpp Recovery Time 2 ns

Note: 1. When programming the Am2732A, it is advisable to connect a 0.1uF capacitor between OE/Vpp and ground to suppress
spurious voltage transients which may damage the device.

PROGRAMMING WAVEFORMS

PROGRAM
PROGRAM VERIFY
ADDRESSES >< ADDRESS N X
pe— tAS —={
{L
OATA DATAINSTABLE [\ HIGHZ /| om Auw VALID
ADD N \ ADD. N SRR
{ &
LRI
p— 10S —=] tDH oV OF
t
OEvPP \ /_-
(¢
10ES —=] -
tPRT W le—10BH —={ |[=——1VR —~’ tAH
——
CEIPGM \
——y
WF000630
"
04043C
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Am2732A

ABSOLUTE MAXIMUM RATINGS

Storage Temperature ............ceeeevennnee -65°C to +150°C
Ambient Temperature with

Power Applied.......cooeereeiiininniinnnnns -65°C to +135°C
Voltage on All Inputs/

Outputs (except VPP) ..coovvivieivinrenienenns +6V to -0.3V
Valtage on Vpp during

Programming .....e.veeeveersueerirrierenirscne +22 to -0.3V

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
reliability.

DC CHARACTERISTICS over operating range unless otherwise specified

OPERATING RANGES

Temperature
Commercial ......ccceevvieeerirrenriinirnnninnnn. 0°C to +70°C
Industrial ...... .—40°C to +85°C
Extended .. .-55°C to +100°C
MilItary ...c.oveevinieniieiennicieineeesiens -55°C to +125°C
Supply Voltages
Am2732A, -2, -3, -4 ..ccvvreeireaannne, +4.75V to +5.25V
Am2732A-20, -25, -30, -40.......ccvvuune +4.5V to +5.5V

Operating ranges define those limits over which the functional-
ity of the device is guaranteed.

Symbol | Parameter Test Conditions Min Typ | Max Units
'} Input Load Current VIN=0 to 5.5V 10 pA
to Output Leakage Current Vourt =0 to 5.5V 10 MA
=73 Vpp Current Read (Note 2) Vpp = 5.5V 1 mA
Icct ;/'\?g e?az?d;)y Current CE=Vjy, OE =V 25 mA
\cc2 Vce Active Current (Note 2) OE=CE=V|_ 100 mA
ViL Input Low Voltage 0 to 70°C -0.1 +0.8 Volts
ViL Input Low Voltage (-40 to +85°C, -55 to +100°C, -55 to +125°C) -0.1 +0.6 Voits
ViH Input High Voltage 2.0 Veet1 Volts
Vou Output Low Voltage loL=2.1mA 0.45 Volts
Vou Output High Voltage 10H = —400uA 2.4 Volts
Cin input Capacitance ViN=0V 4 6 pF
Cinz OE/Vpp Input Capacitance VIN =0V 20 pF
Cout Output Capacitance Vour =0V 12 pF

04043C
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SWITCHING TEST CIRCUIT

OUTPUT
UNDER
TEST

27K

L.
l

1A
N

6.2K(}

VVA-

s5v

TN3064 OR EQUIVALENT

TC000120

*Note: CL = 100pF including jig capacitance.

SWITCHING CHARACTERISTICS over operating range unless otherwise specified

Min
Values Maximum Values
All 2732A-2 | 2732A
No. | Symbol Description Test Conditions Types | 2732APC | 2732A-20 | 2732A-25 | Units
1 | tace Address to Output Output load: 1 TTL CE=DE=VyL 250 200 250 ns
Y gate and C = 100pF
CE to O Dl Input Rise and Fall E =V, 250 00 2
2 |tee o Output Delay e o OE=V)_ 5 2 50 ns
Output Enable Input Pulse levels: -
3 Jtoe to Output Delay 0.45 to 2.4V TE=wiL 100 70 100 ns
o Output Enable High Timing Measurement
F Reft Level: CE=
4| (Note 4) to Output float ;:Jtesr::ce ove CE=ViL 90 60 0 ns
0.8V and 2V
Output Hold from __ ) o
5 |4y, | Addresses, CE or OF A 4 2y CE=DE=viL| o ns
Whichever Occured First -
Min Values Maximum Values
2732A-3 2732A-4
No. | Symbol | Description Test Conditions All Types 2732A-30 | 2732A-45 |Units
1| tace Address to Qutput Output load: 1 TTL CE=0E=vVy 300 450 ns
ay gate and C|_ = 100pF
Input Rise and Fall =V, 450
2 |tee CE to Output Delay e o o OE =Vy_ 300 5 ns
Output Enable input Pulse levels: -
8 |t 10 Output Delay 0.45 10 2.4V (CE=wiL 150 180 ns
. Output Enable High Timing Measurement
DOF L Refi Level: =
4 | (Note 4 | to Output float nputer e CE=viL 130 130 ns
0.8V and 2V
Output Hold from ) ___
5 :ﬁHte 9 Addresses, CE or OE Ogt&ns. d 2V CE=0E=V|L ] ns
© whichever Occured First -0V an
Notes:
1. Veg must be applied simultaneously or before Vpp and 5. Caution: The 2732A must not be removed from or
removed simultaneously or after Vpp. inserted into a socket or board when Vpp or Vgg is
2. Vpp may be connected directly to Vcg except during applied.
programming. The supply would then be the sum of Icc 6. Unless otherwise specified under Test Conditions, all
and Ipp1. values apply to the appropriate temperature ranges as
3. Typical values are for nominal supply voltages. defined in Ordering Information of this specification.
4. This parameter is only sampled and not 100% tested. 7. lccy limit is 35mA for Am2732APC.
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Am2732A

ADDRESSES

OUTPUT

SWITCHING WAVEFORMS

ADDRESSES
VALID

T

—_————

—_— )

17

HIGH Z

t0E (0F
(NOTEN) — " ™ (NOTE 2)
ace
(NOTE 1) 10H
' Pr— — — ——— v——
/ ; ; ; z z ; VALID HIGH Z
\::::z: ouTpuT

WF000560

Notes: 1. OE may be delayed up to tacc-toE after the falling edge of CE without impact on tacc.
2. tpr is specified from OE or CE, whichever occurs first.
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Am2764

8192 x 8-Bit UV Erasable and one-time programmable PROMs

DISTINCTIVE CHARACTERISTICS

® Fast access time — 200ns, 250ns, and 300ns

® New low-cost plastic package for applications not re-
quiring reprogramming

® [Low power dissipation
— 525mW active, 105mW standby

® +10% power supply tolerance available
® Pin compatible with Am9265 — 64K ROM
® Fast programming time

GENERAL DESCRIPTION

The Am2764 is a 65536-bit ultraviolet erasable and pro-
grammable read-only memory. It is organized as 8192
words by 8 bits per word, operates from a single +5V
supply, has a static standby mode, and features fast single
address location programming.

Because the Am2764 operates from a single + 5V supply, it
is ideal for use in microprocessor systems. All programming

signals are TTL levels, requiring a single pulse. For pro-
gramming outside of the system, existing EPROM program-
mers may be used. Locations may be programmed singly,
in blocks, or at random.

The part is available in an economical plastic package for
applications which do not require reprogramming.

BLOCK DIAGRAM

MODE SELECT TABLE

DATA QUTPUTS
O— Yec %07 Outputs
O G CE OE | PGM | Vpp (11-13,
= L [en | ea | e | @ | 1519 Mode
58 —]
% — o\ém: ESO‘N;LBELE ———1 L L H Vce DF)UT Read
=3 PROG LOGIC _ﬁ OUTPUT BUFFERS H X X Vec | High Z Standby
: L X L Vpp DiN Program
e oecooen ] Y-GATING L L H Vpp | Dout Program Verify
. | H X X Vpp High Z Program Inhibit
Ag-Arz
ADORESS { —— H = HIGH
e — M j 65.536.81T L=LOW
— DECODER : CELL MATRIX X = Don‘t Care
— L
BDO000160
PRODUCT SELECTOR GUIDE
Access
Times 200ns 250ns 300ns 450ns
Power
Supply 5% +10% +5% +10% +5% +10% +5% +10%
Tolerance
N:.:';er Am2764-2 | Am2764-20 | Am2764 | Am2764-25 | Am2764-3 | Am2764-30 | Am2764-4 | Am2764-45

01942E
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Am2764

CONNECTION DIAGRAM

Top View

D-28-1

P-28-1
oo (J0° i 2 [ vee
A 2 27 ) o
A~ O A
Map s[a
s A
A s 3 [7] an
=i Elm)-
s Anamt nDA,,
M 2 [
;,,[:vo ugo,
o [ w0
o [» wl)og
6 [n “:]m
ano (T 1 vs;lo.

CD000220 -

S8 2 r2>22rzraze

CD000230

Note: Pin 1 is marked for orientation

ORDERING INFORMATION

Am2764-20 L L

|— Temperature
G - Commercial (0°C to +70°C)
| - Industrial (-40°C to +85°C)
L - Extended (-55°C to +100°C)
M- Military (-55°C to +125°C)

Package
D - 28-pin CERDIP
P - 28-pin plastic DIP
L - 32-pin leadless chip carrier

L— Speed Select
See Product Select Guide

Device Type
8k x8 EPROM

Valid Combinations

Am2764 PC, DC, O,

DL, LC, LI, LL
Am2764-2 DC, DI, LG, LI
Am2764-20

Am2764-25 DG, DI, DL,
Am2764-45 DM, LC, Li,
: LL, LM

Am2764-3 DG, DI, DL,
Am2764-30 LC, LI, LL
Am2764-4

6-28
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ERASING THE Am2764 (Does Not Apply to
Am2764PC)

In order to clear all locations of their programmed contents, it
is necessary to expose the Am2764 to an ultraviolet light
source. A dosage of 15 Wseconds/cm? is required to com-
pletely erase an Am2764. This dosage can be obtained by
exposure to an ultraviolet lamp {(wavelength of 2537 Ang-
stroms (A)] with intensity of 12000;4W/cm2 for 15 to 20
minutes. The Am2764 should be about one inch from the
source and all filters should be removed from the UV light
source prior to erasure.

It is important to note that the Am2764, and similar devices,
will erase with light sources having wavelengths shorter than
4000 Angstroms. Aithough erasure times will be much longer
than with UV sources at 2537A, nevertheless the exposure to
fluorescent light and sunlight will eventually erase the
Am2764, and exposure to them should be prevented to realize
maximum system reliability. If used in such an environment,
the package window should be covered by an opaque label or
substance.

PROGRAMMING THE Am2764

Upon delivery, or after each erasure the Am2764 has all
65536 bits in the ""1'"", or high state. ''0"'s are loaded into the
Am2764 through the procedure of programming.

The programming mode is entered when + 21V is applied to
the VPP pin. A 0.1uF capacitor must be placed across VPP
and ground to suppress spurious voltage transients which may
damage the device. The address to be programmed is applied
to the proper address pins. 8-bit patterns are placed on the
respective data output pins. The voltage levels should be
standard TTL levels. When both the address and data are
stable, a 50msec, TTL low level pulse is applied to the PGM
input to accomplish the programming.

The procedure can be done manually, address by address,
randomly, or automatically via the proper circuitry. All that is
required is that one 50msec program pulse be applied at each
address to be programmed. 1t is necessary that this program
pulse width not exceed 55msec. Therefore, applying a DC low
level to the PGM input is prohibited when programming.

REDUCING PROGRAMMING TIME OF Am2764

Since the introduction of the 5V 16K-bit EPROM (Am2716),
the program pulse width (Tpy) of EPROMSs has been specified
at 50ms per address. Thus the total programming time for the
Am2764 would be almost seven minutes )

(50ms x 8192 = 410sec). It is clearly desirable to reduce this
programming time. By using interactive programming tech-
niques, it is possible to reduce programming time for the
Am2764 to a minimum of about 45sec and typically in the
range of 90sec. The flow chart on Page 6-32 shows the
Interactive Programming Algorithm. When using the standard
programming technique, each address is given a 50ms pro-
gram pulse sequentially and then the entire EPROM memory
is verified. Interactive algorithms reduce programming time by
using shorter (1ms) program pulse and giving each address
only as many pulses as necessary in order to reliably program
the data. After each pulse is applied to a given address, the
data in that address is verified. If the data does not verify, an
additional pulse is applied for a maximum of 15 pulses. When
the data is correctly verified, the address is given an additional
4X ms ""overprogram'' pulse; where X is a count of the number
of 1ms pulse interactions that are required (thus the '"overpro-
gram'' pulse can vary from a minimum of 4ms to a maximum of
60ms). This whole process is repeated while sequencing

through each address of the Am2764. The algorithm is done at’

Vce =Vpp =6V to assure that each EPROM bit is pro-

'grammed to a sufficiently high threshold voltage. After the final

address is completed, the entire EPROM memory is verified at
Vece =Vpp =5V £5%.

READ MODE

The Am2764 has two control functions, both of which must be
logically satisfied in order to obtain data at the outputs. Chip
Enable (CE) is the power control and should be used for
device selection. Output Enable (OE) is the output contro! and
should be used to gate data to the output pins, independent of
device selection. Assuming that addresses are stable, address
access time (tacc) is equal to the delay from CE to output
(tce). Data is available at the outputs (tog) after the falling
edge of OE, assuming that CE has been low and addresses
have been stable for at least tacc - tog.

STANDBY MODE

The Am2764 has a standby mode which reduces the active
power dissipation by 80%, from 525mW to 105mW (values for
0°C to +70°C). The Am2764 is placed in the standby mode by
applying a TTL high signal to the CE input. When in standby
mode, the outputs are in a high impedance state, independent
of the OE input.

OUTPUT OR-TIEING

To accommodate multiple memory connections, a 2 line
control function is provided to allow for;

1. Low memory power dissipation

2. Assurance that output bus contention will not occur.

It is recommended that CE be decoded and used as the
primary device selecting function, while OE be mado a
common connection to all devices in the array and connoctod
to the READ line from the system control bus. This assures
that ail deselected memory devices are in their low-power
standby mode and that the output pins are only active when
data is desired from a particular memory device.

PROGRAM INHIBIT

Programming of multiple Am2764s in parallel with different
data is also easily accomplished. Except for CE or PGM, all
like inputs (including OE) of the parallel Am2764s may be
common. A TTL low-level program pulse applied to an
Am2764's PGM input with VPP at 21V and CE low will program
that Am2764. A high-level CE or PGM input inhibits the other
Am2764s from being programmed.

PROGRAM VERIFY

A verify should be performed on the programmed bits to
determine that they were correctly programmed. The verify
must be performed with OE and CE at V|_. Data should be
verified to after the falling edge of OE. PFGM must be at V.

SYSTEM APPLICATIONS

During the switch between active and standby conditions,
transient current peaks are produced on the rising and falling
edges of chip enable. The magnitude of these transient
current peaks is dependent on the output capacitance loading
of the device. A 0.1uF ceramic capacitor (high frequency, low
inherent inductance) should be used on each device between
Vce and GND to minimize transient effects. In addition, to
overcome the voltage droop caused by the inductive effects of
the printed circuit board traces on EPROM arrays, a 4.7uF
bulk electrolytic capacitor should be used between Vcc and
GND for each eight devices. The location of the capacitor
should be close to where the power supply is connected to the
array.
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Am2764

PROGRAMMING

Symbol | Parameter - | Test Conditions Min | Max | Units

u Input Current (All Inputs) VIN=ViL or VIH 10 pA

VoL Output Low Voltage During Verify loL=2.1mA 0.45 | Volts

VoH Output High Voltage During Verity loH = ~400pA 24 Volts

lcce Ve Supply Current (Active) 100 mA

ViL Input Low Level (All inputs) -01 | 08 Volts

ViH Input High Level 2.0 ‘1010 Volts

Ipp Vpp Supply Current CE=V|_=PGM 30 mA

tas Address Set-up time 2 us

toes Output Enable Set-up Time 2 us

tps Data Set-up Time 2 us

taH Address Hold Time 0 us

toEH Output Enable Hold Time Input tr and tr (10% to 90%) = 20ns 2 us
Input Pulse Levels =0.45 to 2.4V

toH Data Hold Time Input Timing Reference Level =1V and 2V 2 s

toF Chip Enable to Output Float Delay Output Timing Reference Level = 0.8V and 2V 0 130 ns

tvs Vpp Setup Time 2 ’ us

tpw PGM Pulse Width 45 55 ms

tces CE Set-up Time 2 us

toE Data Valid From OE 150 ns
Notes:

1. Cadtion: If Vcc is not applied simultaneously or before 2. When programming the Am2764, a 0.1uF capacitor is
Vpp and removed simultaneously or after Vpp, the 2764 required across Vpp and ground to suppress spurious
could be damaged. " voltage transients which may damage the device.

STANDARD PROGRAMMING WAVEFORMS (Notes 1, 2 and 3)
. PROGRAM p'\',ggm"
Vin
ADDRESSES X ADDRESS N X
Vi
— 5 R
N N HiZ T
DATA DATA W STABLE E___,< DATA OUT UALID E______
T o
— & ax
Ve -
Vep : ;
Ve l.—
tvs |
@
\
53
Vi 1a
tces |
@
Vin — F
Poh
Viu : [¢
b et
VIN r—————
Vie S ———
WF000410
Notes: :
1. All times shown in () are minimum and in usec unless otherwise specified.
2. The input timing reference level is 1V for a V| and 2V for a V4.
3. toe and tpg are characteristics of the device but must be accommodated by the programmer.
01942E
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Max

Symbol | Parameter Test Conditions Min | Typ Units
i Input Current (All Inputs) VIN=VjL or Vi 10 HA
ViL Input Low Level (All Inputs) -0.1 0.8 Volts
Vin Input High Level 20 VG | voits
VoL Output Low Voltage During Verify loL=21mA 0.45 Volts
VoH Output High Voltage During Verify loH = -400pA 24 Volts
1002 | [S5rare and Venty) 100 | ma
Ipp2 Vpp Supply Current (Program) CE=V|_=PGM . 30 mA
tas Address Setup Time 2 us
tOES OE Setup Time 2 us
tps Data Setup Time 2 us
tAH Address Hold Time 0 us
toH Data Hold Time 2 us
tDF Chip Enable to Output Float Delay 0 130 ns
tvps Vpp Setup Time 2 us
tvcs Vce Setup Time 2 us
tpw PGM Initial Program Pulse Width 095 | 1.0 [ 1.05 ms
toPw PGM Overprogram Pulse Width (see Note 2) 38 63 ms
tces CE Setup Time 2 us
toe Data Valid from OE 150 ns
Notes:

1. Caution: If Voc is not applied simultaneously or before

Vpp and removed simultaneously or after Vpp, the 2764
could be damaged.

2. When programming the Am2764, a 0.1uF capacitor is
required across Vpp and ground to suppress spurious
voltage transients which may damage the device.

ADDRESSES Vie

PROGRAM

INTERACTIVE PROGRAMMING ALGORITHM WAVEFORMS (Notes 1, 2 and 3)

Vin

PROGRAM

VERIFY

X

X_

tan

i

10}

>
3
N
N
o
-

~— & —
1

|
DATA INSTABLE DATA OUT VALIO

T
A

—

tor
10.131
MAX

- L {o ton |
2l 2) Hi-Z

L— 'yzc]s >__,
\_

b

typs
2

tos
(2

toe
10.15) ——=d

toes
. , MAX

tpw
™ (0.95ms] ]

topw
™ (38ms} 1

/

WF000390

Notes:

1. All times shown in [ ] are minimum and in usec unless otherwise specified.

2. The input timing reference level is .8V for a V|_ and 2V for a V|H.

3. Toe and tpF are characteristics of the device but must be accommodated by the programmer.

01942E
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Am2764

INTERACTIVE PROGRAMMING FLOW CHART

START

|
( ADDR = FIRST LocmonD

Voo = 6.0V

INCREMENT ADDR

Vpp = 21.0V

——'GROGRAM ONE 1msec PULSE )

PROGRAM/
VERIFY ONE
BYTE

PASS

PROGRAM ONE PULSE
OF 4Xmsec DURATION

Veg = Vpp = 5.0V = 5%

DEVICE
FAILED

VERIFY.
ALLBYTES

DEVICE PASSED

DEVICE
FAILED

PF000010
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>
ABSOLUTE MAXIMUM RATINGS OPERATING RANGES ,%
Storage Temperature ..............cceuveunens -65°C to +150°C Temperature 3,'
Ambient Temperature with COMMETCIAl ...c.ceeeeeeeeeenrrrieaaeerreeirneens 0°C to +70°C |
Power Applied........ccoeeiiiiiiiniinnian. ~-55°C to +125°C Industrial ........ccooiviiiiiii -40°C to +85°C
Supply Voltage .......covovvieiiiiiiiniiiinininnns +22V to -0.6V Extended ~55°C to +100°C
DC Voltage Applied to All Inputs/ Military ....oooooieniii ~55°C to +125°C
OUIPULS. .. reir e e +7.0V to -0.6V
) SupplyVoltages
gc Layg.‘" .V°t'.’age" =05V to +7.0V AM2764,-2,-3,4 ..eveeeeeeresrerre. +4.75V to +5.25V
D%Wg' h 'Sts'ga ‘on o : Am2764-20,-25,-30,-40........ veeveer. #4.5V to +55V
u‘pu urreﬂ ............................................ Operating ranges define those limits over which the function-
Stresses above those listed under ABSOLUTE MAXIMUM ality of the device is guaranteed.
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
reliability.
DC CHARACTERISTICS over operating range unless otherwise specified
Symbol | Parameter Test Conditions Min Typ | Max Units
u Input Load Current ViN =0V to 5.5V 10 pA
Lo Output Leakage Current Vourt =0V to 5.5V 10 PA
Ippy1 . Vpp Current Read (Note 2) -Vpp =5.5V 5 mA
oot | WSz TE = Vi, DE=ViL (0°C to +70°C) - 20 | m
lcct | Voo Standby Current (Note 2) | CES Vit ?i;)g',- AR 25 mA
Icc2 Vge Active Current (Note 2) OE=CE=Vj_ 100 mA
ViL Input Low Voltage 0°C to 70°C -0.1 +08 Volts
(~40°C to +85°C, -55°C to +100°C,
ViL input Low Voltage _55°C to +125°C) -041 +0.6 Volts
Vin Input High Voltage 2.0 Veet 1 Volts
Vor Output Low Voltage loL=2.1mA 0.45 Volts
VoH Output High Voltage loH = - 400pA 24 Volts
Cin Input Capacitance VN =0V 4 6 pF
Cout Output Capacitance Vour =0V 8 12 pF
01942E
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Am2764

SWITCHING TEST CIRCUIT

?,f},'g: A 27K
' VWA ——— 5.0V
TEST -[ N
cL 6.2K0 DIODES = IN3064
:[ OR EQUIVALENT
TC000080

Cy = 100pF including jig éapacitance

SWITCHING CHARACTERISTICS over operating range unless otherwise specified

Min
Values Maximum Values
S 2764-25
All 2764-20 | 2764 | 2764-30 | 2764-45
No. | Symbol | Description Test Conditions Types | 2764-2 | 2764PC | 2764-3 | 2764-4 | Units
. Address to == _ == A
1 tacc E =O0E = 200 250 300 450 ns
Output Delay Output load: | 771 ViL -
CE to gak:s Ci = 100pF
and Ci_ = 100pl =
2 |tce Output Delay Inout Fise and Fall OE = VL 200 250 300 450 ns
Times < 20ns
Output Enable . AE = .
3 toE to Output Delay Irg?zls \F;utigezl:\‘;els. CeE=V|_ 75 100 120 150 ns
DF Output Enable High Timing measurement -
4 | (Note 4 |10 Output float reference level: CE=Vi 0 60 85 105 130 ns
Inputs: 1V and 2V
Output Hold C%om o Outputs: 0.8V and
toH Addresses, or OE | 2V - -
5 (Note 4) | whichever Occured CE _VGE 0 ns
- First L
Notes:
1. Voe must be applied simultaneously or before Vpp and . Caution: The 2764 must not be removed from or inserted
removed simultaneously or after Vpp. into a socket or board when Vpp or Vg is applied.
2. Vpp may be connected directly to Vo except during . Unless otherwise specified under Test Conditions, all
programming. The supply would then be the sum of Icc values apply to the appropriate temperature ranges as
and lppy. ’ defined in Ordering Information of this specification.
3. Typical values are for nominal supply voltages. . lcct =25mA for Am2764-4 and Am2764-45, and the
4. This parameter is only sampled and not 100% tested. Am2764PC. .
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SWITCHING WAVEFORMS

ADDRESSES X ADDRESSES

volLewy

VALID

\ ———— ]

—_ 7

T

S

tOF

10E
EY ™ (NOTE 2)

(NOTI

tACC
(NOTE 1) tOH

HIGH 2 / ; ; ; ;2 ; 3 HIGH Z
outeur ANAAANN outpur

Notes: 1. OE may be delayed up to tacc-tog after the falling edge of CE without impact on tacc.
© 2. tpF is specified from OE or CE, whichever occurs first.

WF000600

01942E
6-35



Am9864

Am9864

8192 x 8-Bit Electrically Erasable PROM

DISTINCTIVE CHARACTERISTICS

® 5V only operation
® Ready/Busy Pin for end of write indication
® Fast Read Access Time

Am9864-2 — 200ns

Amg864 — 250ns

Am9864-3 — 350ns

® Data Protection Features to prevent writes from occur-
ring during Vcc power up/down

© Minimum endurance of 10,000 write cycles per byte with
a 10 year data retention

GENERAL DESCRIPTION

The Am9864 is a 65,536 bit Electrically Erasable Program-
mable Read Only Memory (EEPROM), organized as 8192
words by 8 bits per word. It operates from a single 5 volt
supply and has a fully self timed write cycle with address,
data and control lines latched during the write operation.
The Am9864 is fabricated on AMD's highly manufacturable
N-Channel Silicon gate process, and uses AMD's propri-
etary EEPROM technology to achieve the Electrically

Alterable Nonvolatile Storage. This technology employs the
industry accepted Fowler-Nordheim tunneling across a thin
oxide. )

The Am9864 provides on chip the logic necessary to
interface with most microprocessors. The latched inputs
and self timed write cycle free the microprocessor to
perform other tasks during a write. A transparent automatic

" erase before write enhances system performance.

BLOCK DIAGRAM

MODE SELECT TABLE

. & . 170
. B8 | x-pEcopen . 85.536-817 CE | OE | WE |R/B| (11-13,
atg | ——1 3 | ceuamma (20) | (22) | 27) | (1) | 15-19) | Mode
" " @ L L H H Data Out | Read
L]
: 8| voecooen o Y-GATING L H ||t Data In | Write
_ 3 M H [ X x | H Hi Z Standby
WE ¢ | QUTPUT ENABLE N L H H H Hi Z Read Inhibit
& — g vl . grdiaci L[ ]ar] s Hi Z [ Write Inhibit
& S | ANDVppGEN. * H = HIGH
L=LOW
Vog e l l ece l X =Don't Care
V8§ e
RDY/BUSY 0y oy
BD000710
PRODUCT SELECTOR GUIDE
Part Number Am9864-2 Am9864-20 Am9864 Am9864-25 Am9864-3
Supply Voltage 5V £5% 5V £10% 5V £5% 5V +10% 5V 5%
Temperature Range 0 to 70°C 0 to 70°C 0 to 70°C
Access Time 200ns 250ns 350ns
Chip Select 200ns 250ns 350ns
Output Enable 75ns 100ns 120ns

05003A
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CONNECTION DIAGRAM

Top View
"/5:‘. ~ 28 ] vee
A,,[:“ 7 (] W
A;[:ar 26 [ ne
As [T 25 [ Ay
As[]s 241 A
A 2] Ay
A7 2 [T GE
A [l : 2t Ao
A 20 [JcE
A0 wio
0 1 18 ]0g
o,[:tz 7[]0s
0, [T 181104
GND [ 4 1503

CD000980 -

Am9864-2

Device Type
64k EEPROM

D

ORDERING INFORMATION

C Valid Combinations
|_— Temperature ﬁmgggﬁzs
C - Commercial (0°C to +70°C) Am9864-3 DC
Am9864-30
Package Am9964.45

D - 28-pin CERDIP

Speed and Power Supply Tolerance
See Product Selector Guide
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Am9864

Read Mode

The Am9864 has two control functions, both of which must be
logically satisfied in order to obtain data at the outputs. Chip
Enable (CE) is the power control and should be used for
device selection. Output Enable (OE) is the output control and
should be used to gate data to the output pins independent of
device selection. Assuming that addresses are stable, address
access time (tacc) is equal to the delay from CE to output
(tce). Data is available at the outputs tog after the falling edge
of O, assuming that CE has been low and addresses have
been stable for at least taocc - tOE.

Standby Mode

The Am9864 has a standby mode which reduces the active
power dissipation by 60%, from 525mW to 210mW (values for
0 to 70°C). The Am9864 is placed in the standby mode by
applying a TTL high signal to the CE input. When in the
standby mode, the outputs are in a high impedance state,
independent of the OE input.

Data Protection

The Am9864 incorporates several features that prevent un-
wanted write cycles during Vcg power up and power down.
These features protect the integrity of the stored data.

To avoid the initiation of a write cycle during Vcg power up

and power down, a write cycle is locked out for Vcg less than

3.8 volts. Itis the user's responsibility to insure that the contro!
levels are logically correct when Vcg is above 3.8 volts.

There is a WE lockout circuit that prevents WE pulses of less
than 20ns duration from initiating a write cycle.

When the OE control is in logic zero condition, a write cycle
cannot be initiated.

Write Mode

The Am9864 has a write cycle that is similar to that of a Static
RAM. The write cycle is completely self timed, and initiated by
alow going pulse on the WE pin. On the falling edge of WE the
address information is latched. On the rising edge, the data
and the control pins (CE and OE) are latched. The Ready/
Busy pin (pin 1) goes to a logic low level indicating that the

Am@864 is in a write cycle which signals the microprocessor
host that the system bus is free for other activity. When
Ready/Busy goes back to a high the Am9864 has completed
writing, and is ready to accept another cycle.

Output Or-Tieing

To accommodate multiple memory connections, a 2 line
control function is provided to allow for:

1. Low memory power dissipation
2. Assurance that output bus contention will not occur.

It is recommended that CE be decoded and used as the
primary device selecting function, while OE be made a
common connection to all devices in the array and connected
to the READ line from the system control bus. This assures
that all deselected memory devices are in their low-power
standby mode and that the output pins are only active when
data is desired from a particular memory device.

Ready/Busy Pin

The Ready/Busy output (pin 1) when tied to a system interrupt
allows a writing operation to be defined by one microprocessor
cycle time. The state of this output is determined by the
Amg864 and must not be externally forced. When not used
this pin must be kept floating.

SYSTEM APPLICATIONS

During the switch between active and standby conditions,
transient current peaks are produced on the rising and falling
edges of chip enable. The magnitude of these transient
current peaks is dependent on the output capacitance loading
of the device. A 0.1uF ceramic capacitor (high frequency, low
inherent inductance) should be used on each device between
Vce and GND to minimize transient effects. In addition, to
overcome the voltage droop caused by the inductive effects of
the printed circuit board traces on EEPROM arrays, a 4.7uF
bulk electrolytic capacitor should be used between Vgg and
GND for each eight devices. The location of the capacitor
should be close to where the power supply is connected to the
array. :
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature .........cc.occviniennens -65°C to +125°C
Ambient Temperature with

Power Applied.........ocoevviiiiiiiinnininnnns -10°C to +80°C
Voltage on All Inputs/with
Respect t0 GND.........ccovvviviininnnnnne, +6.25V to -0.6V

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
reliability.

OPERATING RANGES
....0°C to +70°C

Supply Voltage. .+4.5V to +5.5V
Operating ranges define those limits over which the functional-
ity of the device is guaranteed.

Temperature ....

DC CHARACTERISTICS over operating range unless otherwise specified

Symbol Parameter Test Conditions Min | Typ Max | Units
Iy Input Leakage Current VIN=0 to 55V 10 HA
Ito Output Leakage Current VouTt =0 to 5.5V 10 MA
lcct ' Vo Current (Standby) CE=V, OE=V)_ 40 mA
lcc2 Vee Current (Active) OE=CE=V)_ 100 mA
lcc Vee Current (Write) WE="LI,CE=V), OE=VH 120 mA
ViL tnput Low Voltage ) -0.1 8 v
VIH Input High Voltage 20 Voo +1 A
VoL Output Low Voltage log =2.1mA .45 A
Vou Output High Voltage loH = -400pA 24 . v
CiN Input Capacitance VIN=0V - 4 10 pF
Cout Output Capacitance OE=CE=Vjy 8 12 pF

Note 1. This parameter is only sampled and not 100% tested.

05003A
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Am9864

SWITCHING TEST CIRCUIT

27K

L,
l v

. A
eaxan

VWA~ sov

INJ0S4

=
OR EQUIVALENT

TC000250

CL = 100pF, including jig capacitance.
SWITCHING CHARACTERISTICS over operating range unless otherwise specified

. Am9864-2, 20| Am9864, -25| Am9864-3
No. | Symbol | Parameter Test Conditions .Min | Max | Min | Max | Min. { Max | Units
READ
1 |[tacc | Address to Output Delay | WE = Vi CE=OE=V) 200 250" 350
Output Load:
2 |tce CE to Output Delay 1 TTlgate and DE = Vi 200 250 350
C( = 100pF
Output Enable to h
3 |toe Input Rise and Fall |CE =V, 75 100 120
Output Delay Times: < 20ns ns
toF Output Enable High to Input Pulse Levels: - .
4 (Note 1) | Output Float 0.45 to 24V CE=viL 0 60 0 60 0 80
Timing Measurement
Qutput Hold from Reference Level:
5 :SHta " Addresses,CE or OE Inputs: 1V and 2V CE=OE=Vv | o© 0 0
o WhicheverOccurred First Outputs: 0.8V and 2V
WRITE
Address to Write Setup
1 |tas Time 20 20 60
2 |tcs CE to Write Setup Time 20 20 20
3 twp Write Pulse Width 100 100 150
4 tAH Address Hold Time 80 80 100
5 tps Data Setup Time 50 50 70
ns
6 toH Data Hold Time 20 20 20
7 |tch CE Hold Time 50 50 50
8 |toes OE Setup Time 20 20 20
9 |toen OE Hold Time 35 35 35
10 | tps Time to Device Busy . 100 100 100
11 [ twr Bytes Write Cycle 10 10 20 ms
12 | tRe Write Recovery Time 0 0 0
taBo 5 ; : ns
13 (Noto 2) R/B to Output Time 50 50 50
14 Number of Writes per Byte 10 10 10 x1000
Notes: )
1. This parameter is sampled and is not 100% tested.
2. If CE and OE =V, when RB is going to Von, then Doyt becomes valid after tggo ns.
05003A
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SWITCHING WAVEFORMS 3
&
READ c &
. {:o ADOAESSES ———_m
ADDRESSES (” VALIO o8
048 — . — —

i} | ' __;_J/—
—

oF
7
06 __| . wF
(NOTE 1) (NOTE 2)
o5y o
UG a1
ouTRuT "éu { yauo oot
osv
_ AN T
WF001290
Notes: : \'
1. OE may be delayed up to tacc-toE after the falling edge of CE without impact on tacc.
2. tpr is specified from OE or CE, whichever occurs first.
: WRITE
—— — — ——:\ N
ADORESS VALID K OONT CARE
D g - —— ]
s 10 =] et g ] ocn ——-_———____
[ \ DON'T CARE
tas — twp
WE X Z . DON'T CARE
i |—tos ~= ton
b N ————
OATA = B Dy VALID Y
; twa
R/B ; /-
toes ; [ tog -1 ‘e
O€ OONTCARE 7 \ DON'Y CARE
& —— — " ——
WF001300
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Am27128

Am27128

16,384 x 8-Bit UV Erasable PROM

DISTINCTIVE CHARACTERISTICS

Fast access time — as low as 150ns

Low power consumption

Separate chip enable and output enable controls
TTL compatible inputs/outputs

® Pin compatible to Am2764 EPROM and Am92128-128K
ROM
® Fast programming time (3 min typical)

GENERAL DESCRIPTION

The Am27128 is a 131,072-bit UV-light erasable and
electrically programmable read-only memory. It is orga-
nized as 16384 words by 8-bits per word. The standard
Am27128 offers access time of 250ns, allowing operation

with high-speed microprocessors without any WAIT state.

To eliminate bus contention in a multiple-bus microproces-
sor system, the Am27128 offers separate output enable
(OE) and chip enable (CE) controls.

All signals are TTL levels, including programming signals.
Bit locations may be programmed singly, in blocks or at
random. To reduce programming time, the Am27128 may
be programmed using 1ms pulses. Typically, Am27128 can
be programmed in three minutes. See Flow Chart on page
6-41 for details.

BLOCK DIAGRAM

MODE SELECT TABLE

DATA OUTPUTS
O—= Vo 00y _ Qutputs
O— GND CE | OE | PGM | Vpp (11=13,
O Vi [ | ] [ ] B @) | @ | en| o 15-19) Mode
o8 — ourruremase  — L L H Vec | Dout Read
PGE ) WP EAeLE ouTPUT BUFFERS H X X | Voo |High Z Standby
CE ——{ PROG LOGIC }——{
L H L Vep |DiN Program
- 1 L L H Vpp - | Dout Program Verify
——t OECODER 4 Y-GATING - —
— ——1 H X X Vpp |High Z Program Inhibit
. o;gs‘s'é | H = HIGH
| L=LOW
INPUTS — . v
—] oecooen M Piypie X =Don't Care
BD000230
PRODUCT SELECTOR GUIDE
Access
Times 150ns 200ns 250ns 300ns 450ns
T;:Egl!l‘::e 5% | £10% | #5% | #10% | 5% | #10% | #5% | #10% | 5% | t10%
N::\:er AmM27128-1 | Am27128-15| Am27128-2 |Am27128-20| Am27128 |Am27128-25( Am27128-3 |Am27128-30| Am27128-4 {Am27128-45
03138D
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CONNECTION DIAGRAM

Top View

vee (] 1 28 ] Vec
A2 ]2 27 (] PGM
A7 3 26 [ ] Ay
Ag 5 4 25 ] A
as s 20 ag
Ale 23} An
vy 2{) 6
Al Amarizs 2] Ap
Mo 20 ] Ce
Ay 0 w[joy
[+ g " 18] 0g
o[ 7 ]os
o, (» % D Oy

GND i} 5[] 0,

CD000330

Note: Pin 1 is marked for orientation

Am27128-30 . D C

Device Type
16k x 8 EPROM

ORDERING INFORMATION

Valid Combinations

Temperature ﬁnmé;:gg:} 5 bC, DI

C - Commercial (0°C to +70°C)

| - Industrial (-40°C to +85°C) Am27128-2 | DC, DI, DL

L — Extended (-55°C to +100°C) Am27128-3

M- Military (-55°C to +125°C) mg:gg-zo
Package Am27128-20 | DC, DI, DL,
D - 28-pin CERDIP Am27128-25 | DM

L— Speed Select Am27128-45

See Product Selector Guide
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Am27128

ERASING THE Am27128

In order to clear all locations of their programmed contents, it
is necessary to expose the Am27128 to an ultraviolet light
source. A dosage of 15 Wseconds/cm? is required to com-
pletely erase an Am27128. This dosage can be obtained by
exposure to an ultraviolet lamp [(wavelength of 2537 Ang-
stroms (A)] with intensity of 12000;1W/cm2 for 15 to 20
minutes. The Am27128 should be about one inch from the
source and all filters should be removed from the UV light
source prior to erasure.

It is important to note that the Am27128, and similar devices,
will erase with light sources having wavelengths shorter than
4000 Angstroms. Although erasure times will be much longer
than with UV sources at 2537A, nevertheless the exposure to
fluorescent light and sunlight will eventually erase the
Am27128, and exposure to them should be prevented to
realize maximum system reliability. If used in such an environ-
ment, the package window should be covered by an opaque
label or substance.

PROGRAMMING THE Am27128

Upon delivery, or after each erasure the Am27128 has all
131,072 bits in the ''1'*, or high state. ''0''s are loaded into the
Am27128 through ‘the procedure of programming.

The programming mode is entered when +21V is applied to
the Vpp pin. A 0.1uF capacitor must be placed across Vpp and
ground to suppress spurious voltage transients which may
damage the device. The address to be programmed is applied
to the proper address pins. 8-bit patterns are placed on the
respective data output pins. The voltage levels should be
standard TTL levels. When both the address and data are
stable, a 50msec, TTL low level pulse is applied to the PGM
input to accomplish the programming.

The procedure can be done manually, address by address,
randomly, or automatically via the proper circuitry. All that is
required is that one 50msec program pulse be applied at each
address to be programmed. It is necessary that this program
pulse width not exceed 55msec. Therefore, applying a DC low
level to the PGM input is prohibited when programming.

REDUCING PROGRAMMING TIME OF THE Am27128

Since the introduction of the 5V 16K-bit EPROM (Am2716),
the program pulse width (Tpw) of EPROMs has been specified
at 50ms per address. Thus the total programming time for the
Am27128 would be almost fourteen minutes

(50ms x 16,384 = 820sec). It is clearly desirable to reduce this
programming time. By using interactive programming tech-
niques, it is possible to reduce programming time for the
Am27128 to a minimum of about 90sec and typically in the
range of 180sec. The flow chart on Page 6-47 shows the
Interactive Programming Algorithm. When using the standard
programming technique, each address is given a 50ms pro-
gram pulse sequentially and then the entire EPROM memory
is verified. Interactive algorithms reduce programming time by
using a shorter (1ms) program pulse and giving each address
only as many pulses as necessary in order to reliably program
the data. After each pulse is applied to a given address, the
data in that address is verified. If the data does not verify, an
additional pulse is applied for a maximum of 15 pulses. When
the data is correctly verified, the address is given an additional
4X ms '"overprogram'' pulse; where X is a count of the number
of 1ms pulse interactions that are required (thus the "overpro-
gram" pulse can vary frorn a minimum of 4ms to a maximum of
60ms). This whole process is repeated while sequencing
through each address of the Am27128. The algorithm is done

at Voc = Vpp = 6V to assure that each EPROM bit is pro-
grammed to a sufficiently high threshold voltage. After the final
address is completed, the entire EPROM memory is verified at
Vec=Vpp =5V t 5%.

READ MODE

The Am27128 has two control functions, both of which must
be logically satisfied in order to obtain data at the outputs.
Chip Enable (CE) is the power control and should be used for
device selection..Output Enable (OE) is the output control and
should be used to gate data to the output pins, independent of
device selection. Assuming that addresses are stable, address
access time (tacc) is equal to the delay from CE to output
(tce). Data is available at the outputs (tog) after the falling
edge of OE, assuming that CE has been low and addresses
have been stable for at least tacc - toe.

STANDBY MODE

The Am27128 has a standby mode which reduces the active
power dissipation by 80%, from 525mW to 130mW (values for
0°C to +70°C). The Am27128 is placed in the standby mode
by applying a TTL high signal to the CE input. When in standby
mode, the outputs are in a high impedance state, independent
of the OE input.

OUTPUT OR-TIEING

To accommodate multiple memory connections, a 2 line
control function is provided to allow for:

1. Low memory power dissipation

2. Assurance that output bus contention will not occur.

It is recommended that CE be decoded and used as the
primary device ‘ selecting function, while OE be made a
common connection to all devices in the array and connected
to the READ line from the system control bus. This assures
that all deselected memory devices are in their low-power
standby mode and that the output pins are only active when
data is desired from a particular memory device.

PROGRAM INHIBIT

Programming of multiple Am27128s in parallel with different
data is also easily accomplished. Except for CE or PGM, all
like inputs (including OE) of the parallel Am27128s may be
common. A TTL low-level program pulse applied to an
Am27128's PGM .input with Vpp at 21V and CE low will
program that Am27128. A high-level CE or PGM input inhibits
the other Am27128s from being programmed.

PROGRAM VERIFY

A verify should be performed on the programmed bits to
determine that they were correctly programmed. The verify
must be performed with OFE and CE at V). Data should be
verified tog after the falling edge of OE. PGM must be at V.

SYSTEM APPLICATIONS

During the switch between active and standby conditions,
transient current peaks are produced on the rising and falling
edges of chip enable. The magnitude of these transient
current peaks is dependent on the output capacitance loading
of the device. A 0.1uF ceramic capacitor (high frequency, low
inherent inductance) should be used on each device between
Vce and GND to qminimize transient effects. In addition, to
overcome the voltage droop caused by the inductive effects of
the printed circuit hoard traces on EPROM arrays, a 4.7uF
bulk electrolytic capacitor should be used between Vo and
GND for each eight devices. The location of the capacitor
should be close to where the power supply is connected to the
array.

S
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>
PROGRAMMING '%
~

Symbol Parameter ) Test Conditions Min | Max | Units o

It input Current (All Inputs) VIN = VIL or VIH 10 vA @

VoL Output Low Voltage During Verify loL=2.1mA . 0.45 Volts

VoH Output High Voltage During Verify lon = -400uA 24 Volts

lcc2 Vce Supply Current (Active) 100 mA

ViL Input Low Level (All Inputs) | -01 08 Volts

“Vig - | Input High Level 20 | VeS| vois
lpp Vpp Supply Current CE =V_=PGM 30 mA
tas Address Setup time 2 us
toEs Output Enable Setup Time 2 us
tps Data Setup Time 2 us
tAH Address Hold Time Input 1R and 1 (10% 1o 80%) = 20ns 0 ks
toH Data Hold Time Input Pulse Levels =0.45V to 2.4V 2 us

- Input Timing Reference Level =1V and 2V
tor Chip Enable to Output Float Delay Output Timing Reference Level = 0.8V and 0 | 130 ns
) 2v

tvs Vpp Setup Time 2 us

tpw PGM Pulse Width 45 55 ms

tces CE Setup Time ) 2 us
toE Data Valid From OE ) 150 ns

Notes:

1. Caution: If Vg is not applied simultaneously or before 2. When programming the Am27128, a 0.1uF capacitor is
Vpp and removed simultaneously or after Vpp, the 27128 required across Vpp and ground to suppress spurious
could be damaged. voltage transients which may damage the device.

PROGRAMMING WAVEFORM (Notes 1, 2 and 3)
PROGRAM PG
Vin
ADDRESSES ADDRESS N .
Vi
t, . [/
—4 | ]
Y ~ 4t
DATA IN STABLE Nz 7 oar o
DATA — { A AAO[?I.;,T ':IAU 5
! 4 L tor
v & & &2
P r AV
Vep ;
Vee
e tvs___]
@~
Vig'
CE
ViL -
tces
@
V)N'—_'ﬁ Y
PGM
Vie Toe
tow __‘?25)5 e (0.15) —~]
Vi -—' MAX
& j‘\
Vic —
: WF000540

Notes:

1. All times shown in () are minimum and in usec unless 3. tog and tpf are characteristics of the device but must be
otherwise specified. accommodated by the programmer.

2. The input timing reference level is 1V for a Vy_and 2V for
a Viu.

03138D
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Am27128

INTERACTIVE PROGRAMMING ALGORITHM

Symbol Parameter : Test Conditions Min | Typ | Max | Units
W] Input Current (All Inputs) VIN=V|L or VI : 10 uA
ViL Input Low Level (All Inputs) ’ : -0.1 0.8 Volts
VIH Input High Level . . . 2.0 Y"C1C Volts
VoL Input Low Voltage During Verify loL=2.1mA 0.45 | Volts
VoH Output High Voltage During Verify ' loH = -400pA 24 Volts
[e7] Ve Supply Current (Program and Verify) ) ‘| 100 mA
Ipp2 Vpp Supply Current (Program) . | CE=v|_=PGM 30 mA
tas Address Setup Time 2 ' us
10ES OE Setup Time 2 us
tos Data Setup Time 2 us
tAH Address Hold Time 0 us
tDH Data Hold Time 2 us
toF Chip Enable to Output Float Delay 0 130 ns
tvPs Vpp Setup Time 2 us
tvcs Vce Setup Time 2 us
tpw . PGM Initial Program Pulse Width 095 | 1.0 | 1.05 ms
topw PGM Overprogram Pulse Width (see Note 2) 38 63 ms
fcES . CE Setup Time ‘ 2 us
tog Data Valid from OE 150 ns

Notes: :

1. Caution: If Vcc is not applied simultaneously or before 2. When programming the Am27128, a 0.1uF 6apacitor is
Vpp and removed simultaneously or after Vpp, the required across Vpp and ground to suppress spurious
Am27128 could be damaged. voltage transients which may damage the device.

INTERACTIVE PROGRAMMING ALGORITHM WAVEFORMS (Notes 1, 2 and 3)
Vin PROGRAM Psgg;:”
ACCRESSES v, { : ' 8
— 5 — , : | Ity
DATA . DATIAmstBI.E ' ’ } ‘g DATA OUT VALIO >——
!
Vep = ‘[’;7 — ""IOIT’ Hi-Z Ili‘t?(l
Ver v,
Vee+t [T ‘Y;ls ]
Vee Vee
Vin f‘—"‘fzci' 1
-
Tw N
Vin = ‘[cz? ]
Pow Vi Z
. 1
Viu "m.'s?:m’ L'_ '?;'s _" ~ lzﬁ' —
topw
G ™ (3.8ms) 1 \ j
WF000550
Notes: ‘ ' . . . .
1. All times shown in [ ] are minimum and in usec unless otherwise specified.
2. The input timing reference level is .8V for a V| and 2V for a V|H.
3. tog and tpr are characteristics of the device but must be accommodated by the programmer.
03138D
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INTERACTIVE PROGRAMMING FLOW CHART

STARY

l

( Apor=FrsTLOCATION )

V°c=¢W

Vpp =210V

(_x=0 )
—{_ PROGRAM ONE 1msecPuLSE )

DEVICE
FAILED

INCREMENT ADDR

DEVICE
FAILED

DEVICE PASSED

PF000020
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Am27128

ABSOLUTE MAXIMUM: RATINGS

“a

Storage Temperature ............ccoeevvvnnne -65°C to +150°C
Ambient Temperature with

Power Applied..........coocueviniinienninninns -10°C to +80°C
Voltage on All Inputs/Outputs

(BXCOPt VPP) .oviniiiincniiiciiiicriiiniiiennas +7V to -0.6V
Voltage on Vpp during

Programming «....ovueevereeniernenioraresasnensns +22v to -0.6v

Stresses above those listed under ABSOLUTE MAXIMUM A

RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device

. reliability.

DC CHARACTERISTICS over operating range unless -otherwise specified .

" Am2732A, -2, -3, -4

. OPERATING RANGES

Temperature
Commercial ......occvviiviivinniiiniininnnin, 0°C to'+70°C
Industrial .... -40°C to +85°C
Extended ... ~55°C to +100°C
MilItary e -55°C to +125°C

Supply Voltages-

" AM2732A, -2, 8, -4 .o, +4.75V to +5.25V
Am2732A-20, -25, -30, -40........c...uue +4.5V to +5.5V

Opecating ranges define those limits over which the functional-

ity of the device is guaranteed. - -

Symbol | Parameter Test Conditions Min Typ | Max Units
] Input Load Current ViN =0V to 5.5V 10 pA
o Output Leakage Current Vour =0V to 5.5V 10 pA
lppy Vpp Current Read (Note 2) Vpp = 5.5V 5 mA
lcct :/?5:(():( eita;dg)y Current CE=V)y, OE= V||_> 25 mA
lec2 Vce Active Current (Note 2) OE=CE=V;_ 100 mA
viL Input Low Voltage : -0.1 +0.8 Volts

Input Low Volitage (Am27128-
ViL 20DM, Am27128-25DM and -0.1 +0.6 Volts
Am27128-45DM Only)
ViH Input High Voltage 2.0 Vec+1 Volts
Voo Qutput Low Voltage loL=2.1mA 0.45 Volts
VoH Output High Voltage loH = -400uA 24 Volts
Cin Input Capacitance VIN =0V 4 6 pF
Cout Output Capacitance Vour =0V 8 12 pF
03138D
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SWITCHING TEST CIRCUIT

%‘m‘g A 27KQ
$ ® AA
e l <Kt VA 5.0V
CL 82K DIODES = IN3064
]: OR EQUIVALENT
TC000130

Cy = 100pF, including jig capacitance

SWITCHING CHARACTERISTICS over operating range unless otherwise specified

Min
Values Maximum Values
) All | 27128-15|27128-20 | 27128-25
No. | Symbol Description Test Conditions Types | 27128-1 | 27128-2 | 27128 |Units
1 ltace Hddross 1o Output Output load: 1TTL TE=OE=-V. 150 200 250 ns
Y gate and C = 100pF
2 CE Output Del Input Rise and Fall =V 150 200 0
tce . Ou ;;u olay LRl OE=vV)L 25 ns
utput Enable Input Pulse levels: -
3 jtoe to Output Delay 0.45 to 2.4V CE=viL s s 100 ns
. Output Enable High Timing Measurement
OF Ref el: -
4 | ®Note 4 | to Output float - o LoV CE =V 0 60 60 85 ns
1V and 2V
Output Hold_from .
5 |8, | Addresses, CF or OF iy A TE=OE=vL| o ns
Whichever Occured First )
Min Values Maximum Values
27128-30 | 27128-45
No. | Symbol | Description Test Conditions All Types 27128-3 27128-4 |Units
1 | tace Addross to Cutput Output load: 1TTL TE=OE=Vy 300 450 ns
Yy gate and CL-:’ 1'?0pF
I Input Rise and Fall = 300 450
2 |tce CE Output Delay e ooma OE =V ns
Output Enable Input Pulse levels: -
3 |toe to Output Delay 0.45 to 2.4V CE=ViL 120 150 ns
. Output Enable High Timing Measurement
DF Reference Level: -
4 | Note 4 | to Output float nputs: CE=ViL 0 105 130 ns
1V and 2V
Output Hold_from .
5 :ﬁ;‘te " Addresses, CE or OF ogg";":‘nd 2v CE=OE= V)L 0 ns
whichever Occured First -
Notes:
1. Ve must be applied simultaneously or before Vpp and . This parameter is only sampled and not 100% tested.
removed simultaneously or after Vpp. . Caution: The 27128 must not be removed from or
2. Vpp may be connected directly to Vog except during inserted into a socket or board when Vpp or Vcg is
programming. The supply would then be the sum of icc applied. :
and Ippy. . lgct, Max for Am27128-4 and Am27128-45 is 40mA.
3. Typical values are for nominal supply voitages.

6-49
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Am27128

ADDRESSES

OuTPUT

SWITCHING WAVEFORMS

‘X
ADDRESSES
VALID )

\

7

t » 1CE

e | | wF
(NOTE 1) (NOTE 2)
1acc
(NOTE 1) toH
: e e e e e
HIGH Z ) /;;;z;; o VALID HIGH Z
g A : : : : : : ouTPUY

WF000600

Notes: 1. OE may be delayed up to tacc-tog after the faliing edge of '(T,without impaét on fAcc.
2, tpr is specified from OE or CE, whichever occurs first.
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Am27256

32,768 x 8-Bit UV Erasable PROM

DISTINCTIVE CHARACTERISTICS

® Fast access time — as low as 170ns
® Low power consumption '
® Separate chip enable and output enable controls

® Pin compatible to Am2764 EPROM, Am27128 EPROM
and and Am92256 - 256K ROM

® Fast programming time (5 min typical)

® Auto select mode for automated programming

GENERAL DESCRIPTION

The Am27256 is a 262,144 bit UV-light erasable and
electrically programmabie read-only memory. It is orga-
nized as 32,768 words by 8-bits per word. The standard
Am27256 offers access time of 250ns, allowing operation
with high-speed microprocessors without any WAIT state.

To eliminate bus contention on a multiple-bus microproces-
sor system, the Am27256 offers separate output enable
(OE) and chip enable (CE) controls.

All signals are TTL levels, including programming signals.
Bit locations may be programmed singly, in blocks or at
random. To reduce programming time, the Am27256 may

. be programmed using 1ms pulses. Typically, the Am27256

can be programmed in five minutes.

. BLOCK DIAGRAM

MODE SELECT TABLE

) DATA OUTPUTS
O—— Ve 04-07 N Outputs
O GNO CE |OE | Ag | Vep | (11-13,
O—— Ver 1 ' [ t 1 I I ‘ (20) | (22) | (28) | (29 15-19) Mode
L L X Vee | DouT Read
o OgP ENABLE L | H | X | Voo |High Z Output Disable
& ——  proGLOGIC OUTPUT BUFFERS H | X | X | Ve |High Z Standby
L H X Vpp |DIN Program
— , osc;o e . Y-GATING H L X Vep DQUT Program Ver‘lfY
— ] H H X Vpp [High Z Program Inhibit
mtg;:s.; L L H Vce | Code Auto Select
WPUTS | et x . 202148807 H=HIGH
—_— DECODER . CELL MATRIX L=1LOW
. X = Don't Care
L]
— —=1 Note: X can be either L or H
VH =120V 0.5V
BD000210
PRODUCT SELECTOR GUIDE
Access
Time 170ns 200ns 250ns 300ns 450ns
.rfl‘;'::",{:e 5% 5% £10% +5% £10% +5% +10% +5% +10%
N::ager Am27256-1 | Am27256-2 | Am27256-20 | Am27256 | Am27256-25 | Am27256-3 | Am27256-30 | Am27256-4 | Am27256-45
040698
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Am27256

CONNECTION DIAGRAM

Top View
v,,.{:ﬂw zabvcc
Az ? 27 ] A
4 g 3 26| J A
a e 5[ Ta
As (j s 24 ] A
A [l 2] An
Y R 2] GE
N Amzrzse D o
Mo 20 [] CE/PGM
Ay q 10 w0
o [n 18 [ ] 0
0y 12 [ ]os
0, ] n w[ o,

GND 1 151 ]05
CD000310

Note: Pin 1 is marked for orientation

Am27256-1 D

Device Type
32k x 8 EPROM

ORDERING INFORMATION

Cc

I— Temperature
C -~ Commercial (0°C

Package
D - 28-pin CERDIP

Speed Select
See Product Selector Guide

to +70°C)

Valid. Combinations

Am27256-1
Am27256-15

DC

Am27256-2
Am27256-20
Am27256
Am27256-3
Am27256-30
Am27256-4

DC, DI, DL

Am27256-25
Am27256-40

DC, DI, DL,
DM
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ERASING THE Am27256

In order to clear all locations of their programmed coments, it
is necessary to expose the Am27256 to an ultraviolet light
source. A dosage of 15 Wseconds/cm? is required to com-
pletely erase an Am27256. This dosage can be obtained by
exposure to an ultraviolst lamp [(wavelength of 2537 Ang-
stroms (A)] with intensity of 12000;1W/«':m2 for 15 to 20
minutes. The Am27256 should be about one inch from the

source and all filters should be removed from the UV light

source prior to erasure.

It is important to note that the Am27256, and similar devices,
will erase with light sources having wavelengths shorter than
4000 Angstroms. Although erasure times will be much longer
than with UV sources at 25374, nevertheless the exposure to
fluorescent light and sunlight will eventually erase the
Am27256, and exposure to them shouid be prevented to
realize maximum system reliability. If used in such an environ-
ment, the package window should be covered by an opaque
label or substance.

PROGRAMMING THE Am27256

Upon delivery, or after each erasure the Am27256 . has all
262,144 bitsin the "'1", or high state. ''0"'s are loaded into the
Am27256 through the procedure of programming.

~ page. Al identifiers for manufacturer and device codes will

The programming mode is entered when 13.0V is applied to

the Vpp pin, OE is at TTL-high and CE is at TTL-low. The data
to be programmed is applied 8 bits in paralle! to the data
output pins.

The flow chart of Page 4 shows the Interactive Programming -

Algorithm. Interactive algorithms reduce programming time by
using short (1ms) program pulses and giving each address
only as many pulses as necessary in order to reliably program
the data. After each pulse is applied to a given address, the
data in that address is verified. If the data does not verify, an
additional pulse is applied for a maximum of 25 pulses. When
the data is correctly verified, the address is given an additional

3X ms "overprogram'’ pulse; where X is a count of the number -

of 1ms pulse interactions that are required (thus the "‘over
program’ pulse can vary from a minimum of 3ms to a
maximum of 75ms). This whole process is repeated while
sequencing through each address of the Am27256. The
algorithm is done at Vg =Vpp =6V to assure that each
EPROM bit is programmed to a sufficiently high threshold
voltage. After the final address is completed,. the™ entire
EPROM memory is verified at Vo = Vpp =5V +5%.

AUTO SELECT MODE

The Auto Select mode allows the reading out of a binary code
from an EPROM that will identify its manufacturer and type.

This mode is intended for use by programming equipment for.

the purpose of automatically matching the device to be

possess odd panty, with the MSB (07) defined as the parity bit.
READ. MODE *

The Am27256 has two control functions, both of which must
be logically satisfied in order to obtain data at the outputs.
Chip Enable (CE) is the power control and should be used for
device selection. Output Enable (OE) is the output control and
should be used to gate data to the output pins, independent of
device selection. Assuming that addresses are stable, address
access time (tacg) is equal to the delay from CE to output
(tce). Data is available at the outputs (tog) after the falling
edge of OE, assuming that CE has been low and addresses
have been stable for at least tacc - toE.

STANDBY MODE

The Am27256 has a standby mode which reduces the active
power dissipation by 80%, from 525mW to 130mW (values for
0 to +70°C). The Am27256 is placed in the standby mode by
applying a TTL high signal to the CE input. When in standby
mode, the outputs are in a high impedance state, independent
of the OE input.

OUTPUT OR-TIEING

To accommodate multiple memory connections, a 2 line
control function is provided to allow for:

1. Low memory power dissipation

2. Assurance that output bus contention will not occur.

It is recommended that CE be decoded and used as the
primary device selecting function, while OE be made a
common connection to all devices in the array and connoctod
to the READ line from the system control bus. This assuros
that all deselected memory devices are in their low-power
standby mode and that the output pins are only active when
data is desired from a particular memory device.

PROGRAM INHIBIT

v Programming of multiple Am27256s in parallel with different

data is also easily accomplished. Except for CE or OE, all like
inputs of the parallel Am27256s may be common. A TTL low-

" level program pulse applied to an Am27256's CE input with

Vpp afE.SV and.OE high will program that Am27256. A high-
level CE input inhibits the other Am27256s from being
programmed.

PROGRAM VERIFY

"~ A verify should be performed on the programmed bits to

determine that they were correctly programmed. The verify
must be performed with OE at V), CE at V|4 and Vpp at 12.5V
to 13.3V.

" SYSTEM APPLICATIONS

programmed with its corresponding programming algorithm. *

This mode is functional in the 25°C +5°C ambient temperature
range that is required when programming the Am27256.

To activate this mode, the programming equipment must force

+11.5V to 12.5V on address line A9 (pin 24) of the Am27256.
Two identifier bytes may then be sequenced from the device
outputs by toggling address line A0 (pin 10) from V|_to V|H. All
other address lines must be held at Vi dunng Auto Select
Mode.

Byte 0 (Ap = V)) represents the manufacturer code and byte
1 (Ap = ViH) the device identifier code. For the Am27256
these two identifier bytes are given in the table on the next

During the switch between active and standby conditions,
transient current peaks are produced on the rising and falling
edges of chip enable. The magnitude of these transient
current peaks is dependent on the output capacitance loading
of the device. A 0.1uF ceramic capacitor (high frequency, low

- inherent inductance) should be used on each device between

Vcc and GND to minimize transient effects. In addition, to
overcome the voltage droop caused by the inductive effects of
the printed circuit board traces on EPROM arrays, a 4.7uF
bulk electrolytic capacitor should be used between V¢ and

" GND for each eight devices. The location of the capacitor

should be close to where the power supply is connected to the

" array.
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Am27256

IDENTIFIER BYTES

Ag 07 O¢ Os 04 O3 02 o] O Hex
Identifier (10) (19) (18) (17) (16) (15) (13) (12) (11) | Data
Manufacturer Code ViL 0 0 0 0 0 0 0 1 01
Device Code ViH 0 0 0 0 0 1 0 0 04

Notes: 1. Ag=12.0V 0.5V

2. A1-Ag, Ajo—Aq4, CE, DE=V),.

INTERACTIVE PROGRAMMING FLOW CHART

START

]

|  aooa=rrstiocanion

Vec = 6.0V
Vpp = 13.0V

\—|7 INCREMENT ADDRESS

ADDRESS = FIRST LOCATION ]

Ve = 5.0V
Vpp =13.0V

INCREMENT ADDRESS

PROGRAM ONE 2MS PULSE J

J

LAST

YES )

[ Voc = Vpp = S0V 5% I

VERIFY ALL BYTES

DEVICE FAILED

PF000030
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>
PROGRAMMING %
Symbol Parameter Test Conditions Min Typ Max Units E
I Input Current (All Inputs) VIN=V|L or VI4 10 HA (-]
ViL Input Low Level (Alt Inputs) -0.1 0.8 Volts
ViH Input High Level 20 Ve + 1 Volts
VoL Output Low Voltage During Verify loL = 2.1mA 0.45 Volts
VoH Output High Voltage During Verify lon = -400pA 24 Voits
Icc2 Vcc Supply Current (Program and Verify) . 100 mA
Ipp2 Vpp Supply Current (Program) CE=VL 30 mA
Vip . Ag Auto Select Voltage 115 125 Volts
tAS Address Setup Time 2 s
toES OE Setup Time 2 us
tps Data Setup Time 2 us
tAH Address Hold Time 0 us
toH Data Hold Time 2 Hus
tpFp (Note 3) Output Enable to Output Float Delay 0 130 ns
tvps Vpp Setup Time 2 us
tvcs Vee Setup Time 2 us
tew CE/PGM Initial Program Pulse Width 0.95 1.0 1.05 ms
torw CE/PGM Overprogram Pulse Width (see Note 2) 1.95 78.85 ms
toE Data Valid from OE 150 ns

Notes: 1. Caution: If Voe is not applied simultaneously or before Vpp and removed simultaneously or after Vpp, the
Am27256 could be damaged.
2. When programming the Am27256, a 0.1uF capacitor is required across Vpp and ground to suppress spurious
voltage transients which may damage the device.
3. This parameter is only sampled and not 100% tested.

INTERACTIVE PROGRAMMING ALGORITHM WAVEFORMS (Notes 1, 2 and 3)

PROGRAM

PROGRAM VERIEY

ViNu

TN
ADDRESSES Ve :x

DATA

)

tas

tan
12)

—
} 0l

T X ¥ T
DATAIN STABLE -l \ DATA QUT VALID }——

tore
tos . o ton__|

0.131
Vep 2} 2j Hi-2Z ‘MAX

—

|

Vec

tves
Vee 1 (2]

tves !

Vine 12) }
CE/PGN x
/ Vie

1,
thw toes O
-— - — ——] |— (015 —=]
Vinn (0.95ms] 12) | (Mul

OE - loPw '
O Vie [2.85ms) \ /

WF000580
Notes: 1. All times shown in [ ] are minimum and in usec unless otherwise specified.
2. The input timing reference level is .8V for a V| and 2V for a V|y.
3. tog and tprp are characteristics of the device but must be accommodated by the programmer.
040698
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Am27256

ABSOLUTE MAXIMUM RATINGS

Storage Temperature .......................;.=65°C to +125°C
Ambient Temperature with

Power Appliad........covvviieniniciiniiniinne, -10°C to +80°C
Voltage on all inputs ..........c.cceeeeninnnees +6.25V to -0.6V

Vpp Supply Voltage with Respect to
Ground During Programming.. .+13.5V to -0.6V
Voltage on pin 24...............coviiinnnne. +13.5V to -0.6V

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
roliability.

OPERATING RANGES

Tomperature ......cvcveviieieriiieieiiaesisaneenens

ity of the device is guaranteed.

DC CHARACTERISTICS over operating range unless otherwise specified

0°C to +70°C

Supply Voltage ..........cevvviiuiiiiininniennnn. +4.5V to +5.5V
Operating ranges define those limits over which the functional-

Symbol | Parameter Test Conditions Min | Typ | Max | Units
I input Load Current VIN = Ov to 6.5V 10 LA
o Output Leakage Current Vout =0V to 55V 10 MA
lpP1 Vpp Current Read (Note 2) Vpp = 5.5V 5 mA
Icct :’ﬁgeit;?dé;y Current CE=Vy, OE=V)L 25 mA
lcc2 Vce Active Current (Note 2) OE=CE=V)_ 100 mA
ViL Input Low Voltage -0.1 +0.8 Volts
VIH Input High Voltage 20 Vect1 Volts
VoL Output Low Voltage loL=2.1mA 0.45 Volts
VoH Output High Voltage loy = -400uA 24 Volts
CiN Input Capacitance VIN =0V 4 6 pF
Cout Output Capacitance Vourt = 0V 8 12 pF

040698
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SWITCHING TEST CIRCUIT

OUTPUT 27K
UNDER 9 9 4 .v? sov
TEST -[ N
% 62KN DIODES = IN3064
I OR EQUIVALENT
TC000130

Cp = 100pF, including jig capacitance

SWITCHING CHARACTERISTICS over operating range unless otherwise specified

Min
Values Maximum Values
All | 27256-15 ) 27256-20 | 27256-25
No. [ Symbol Description Test Conditions Types | 27256-1 | 27256-2 | 27256 |Units
1 |tacc Sg?ar;ass © Out?ut Output load: 1TTL CE=DE=ViL 170 200 250 ns
Chip Enable to gate and G = 100pF
Input Rise and Fall -
2 |tce Output Delay e ans OE=Vi_ 170 200 250 ns
Input Pulse levels:
QOutput Enable
3 |toe 0.45 to 2.4V CE=ViL 75 75 100 ns
to Output Delay Timing Measurement
toF Output Enable High Reference Level: = :
4| (Note 4) to Output float Inputs: CE=ViL 0 60 60 60 ns
1V and 2V
Output Hold_from Outputs:
5 zﬁ;e 4 | Addresses, CE or OF 0.8V and 2V TE=CE=viL| o ns
Whichever Occured First
Min Values Maximum Values
27256-30 | 27256-45
No. | Symbol | Description Test Conditions All Types 27256-3 27256-4 |Units
¢
1 |tacc ggf;;ss o Output Output load: 1TTL CE=DOE=viL 300 450 ns
Chip Enable to gate and CL = 100pF
Input Rise and Fall OE=
2 tce Output Delay Timos < 20ns OE Vu_. 300 450 ns
Input Pulse levels:
3 |toe Output Enable 0.45 to 2.4V TE=Vy 120 150 ns
P Yy Timing Measurement
tor Output Enable High Reference Level: _
4 |MNote 4 | to Output float Inputs: CE=viL 0 108 130 ns
1V and 2V
to Output Hold_from Outputs:
5 (N;‘w 9 Addresses, CE or 0.8V and 2V CE=OE =V 0 ns
whichever Occured First
Notes:
1. Ve must be applied simultaneously or before Vpp and 4. This parameter is only sampled and not 100% tested.
removed simultaneously or after Vpp. 5. Caution: The Am27256 must not be removed from or
2. Vpp may be connected directly to Vo except during inserted into a socket or board when Vpp or Vce is
programming. The supply would then be the sum of Icc applied.
. and lppq. 6. lcc1 max is 40mA for 27256-4.
3. Typical values are for nominal supply voltages.
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Am27256

24

ADDRESSES

0.45

ouTPuT

SWITCHING WAVEFORMS

/20
ADDRESSES
VALID
(0.8
i ——1ce
)
tOE
(NOTE v}
tACC
(NOTE 1) .
HIGH Z ’ ; ; ; ; ; ;

AWM

VALID HIGH Z
OUTPUT

24

=7

17

Y

w

. tOF
™ (NOTE 2)
1OH —r.——

WF000620

Notes: 1. OE may be delayed up to tacc—tog after the falling edge of CE without impact on tacc.
2. tpr is specified from OE or CE, whichever occurs first.
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Am27512

65,536 x 8-Bit UV Erasable PROM

PRELIMINARY

DISTINCTIVE CHARACTERISTICS

® Fast access time — as low as 250ns
Programming voltage: 12.5V
® |ow Power consumption

- Active: 525mW

- Standby: 132mwW
® Single 5V power supply
+10% Vg supply tolerance available
® Fully static operation-no clocks

Separate chip enable and output enable controls
TTL compatible inputs/outputs

28-pin JEDEC approved Am27512 pin-out

Pin compatible to Am2764, Am27256, Am27128
EPROMS and Am92256 - 256K ROM

Fast programming time

Auto select mode for automated programming

© 000

© o

GENERAL DESCRIPTION

The Am27512 is a 524,288 bit UV-light erasable and
electrically programmable read-only memory. It is orga-
nized as 65,536 words by 8-bits per word. The standard
Am27512 offers a fast 250ns access time allowing opera-
tion with high-speed microprocessors without any WAIT
state.

To eliminate bus contention in a multi-bus microprocess_or
system, the Am27512 offers separate Output Enable (OE)
and Chip Enable (CE) controls.

All signals are TTL levels, including programming signals.
Bit locations may be programmed singly, in blocks or at
random. To reduce programming time, the Am27512 may
be programmed using 1ms pulses. The Am27512 can be
programmed in as little as six minutes.

BLOCK DIAGRAM

MODE SELECT TABLE

O VCC DATAogtg;uTs lnputs
O—= GND
0w VPP l l ' I l l I 1 CE/PGM | OE/Vpp | Ag Output Mode
O OUTPUT ENABLE -1 L L X Dout Read
CHIP ENABLE AND
T ——  PROGLOGIC OUTPUT BUFFERS Output
L H X HIGH Z Disable
p— nsc;osn : V-GATING H X X HIGH 2z Standby
/M L Vpp X Din Program
AO-A15 N Program
J— b—1 L L X D, ;
ADDRESS ) " s " ouT Verify
. . 52 1
JR— DECODER : (:ZE‘LLs:Ame H Vpp X HIGH Z ﬁl’?igb‘i'tam
— bl Auto
1 L L H CODE Select
BD000730
PRODUCT SELECTOR GUIDE
Part Number Am27512 |Am27512-25| Am27512-3 { Am27512-30 | Am27512-45
Supply Voltage 5V+5% 5V£10% 5V+5% 5V£10% 5V+10%
Access Time 250ns 300ns 450ns
Chip Enable Delay 250ns 300ns 450ns
Output Enable Delay 100ns 120ns 150ns
049208
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Am27512

CONNECTION DIAGRAM

Top View
A5 28 |1 Vee
A2l 2 27 A
A7l 3 28 [J A3

As(]a 25 [ As
As[]s 24 [ 1 Ag
A4E 6 23 :lgigi
Asll7? 22 IVpp
A28 Ama7512 21 ého
Ade 20 LI TE/POM
Ao] 10 1w [Jor
oo 11 18 an
oi 12 17gos
02[] 13 16 [J 04
onol] 14 15 |1 03
CDO00096R

Note: Pin 1 is marked for orientation

Ag-Ais: Address
Op - O7: Outputs

OE/Vpp: Output Enable/Vpp
CE/PGM: Chip Enable/Program

ORDERING INFORMATION

Am27512-25 D C
I— Temperature

Package
D - 28-pin CERDIP
L— Speed Select

No code
Am27512-25 1250ns

Am27512-3
Am27512.30 1300ns

Am27512-45 450ns

Device Type
8-bit UV erasable PROM

C ~ Commercial (0°C to +70°C)
| - Industrial (-40°C to +85°C)
L - Extended (-55°C to +100°C)
M- Military (-55°C to +125°C)

Valid Combinations
Am27512-3
Am27512.30 | DC: Dh DL
No Code
Amz7512-25 | DO Dl
Am27512-45 ’
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ERASING THE Am27512

In order to clear all locations of their programmed contents, it
is necessary to expose the Am27512 to an ultraviolet light
source. A dosage of 15 Wseconds/cm* is required to com-
pletely erase an Am27512. This dosage can be obtained by
exposure to an ultraviolet lamp [(wavelength of 2537 Ang-
stroms (A)] with intensity of 120()0;4W/cm2 for 15 to 20
minutes. The Am27512 should be about one inch from the
source and all filters should be removed from the UV light
source prior to erasure.

It is important to note that the Am27512, and similar devices,
will erase with light sources having wavelengths shorter than
4000 Angstroms. Although erasure times will be much longer
than with UV sources at 2537A, nevertheless the exposure to
fluorescent light and sunlight will eventually erase the
Am27512 and exposure to them should be prevented to
realize maximum system reliability. If used in such an environ-
ment, the package window should be covered by an opaque
label or substance.

PROGRAMMING THE Am27512

Upon delivery, or after each erasure, the Am27512 has all
65,536 bytesin the "'1," or high state. ''0"'s are loaded into the
Am27512 through the procedure of programming.

The programming mode is entered when 12.5V is applied to
the OE/Vpp pin, and CE/PGM is at TTL-low. The data to be
programmed is applied 8 bits in parallel to the data output pins.

The flow chart on Page 6 shows the Interactive Programming
Algorithm. Interactive algorithms reduce programming time by
using short (1ms) program pulses and giving each address
only as many pulses as necessary in order to reliably program
the data. After each pulse is applied to a given address, the
data in that address is verified. If the data does not verify, an
additional pulse is applied for a maximum of 25 pulses. This
process is repeated while sequencing through each address
of the Am27512. This part of the algorithm is done at
Vce = 6.0V to assure that each EPROM bit is programmed to
a sufficiently high threshold voltage. After the entire memory
has been programmed with the 1ms program pulse, the entire
memory is given an additional "overprogram” by cycling
through each address and applying an additional 2ms program
pulse. After the final address is completed, the entire EPROM
memory is verified at Voo = 5V£5%.

AUTO SELECT MODE

The Auto Select mode allows the reading out of a binary code
from an EPROM that will identify its manufacturer and type.
This mode is intended for use by programming equipment for
the purpose of automatically matching the device to be
programmed with its corresponding programming algorithm.
This mode is functional in the 25°C +5°C ambient temperature
range that is required when programming the Am27512.

To activate this mode, the programming equipment must force
11.5 to 12.5V on address line App(pin 24) of the Am27512.
Two identifier bytes may then be sequenced from the device
outputs by toggling address line Ag (pin 10) from V| _to V|H. All
other address lines must be held at V)_ during Auto Select
Mode.

Byte 0 (Ag = V(L) represents the manufacturer code and byte
1 (Ag = Vi) the device identifier code. For the Am27512
these two identifier bytes are given in the table on the next
page. All identifiers for manufacturer and device codes will
possess odd parity, with the MSB (07) defined as the parity bit. -

READ MODE

The Am27512 has two control functions, both of which must
be logically satisfied in order to obtain data at the outputs.
Chip Enable (CE) is the power control and should be used for
device selection. Output Enable (OE) is the output control and
should be used to gate data to the output pins, independent of
device selection. Assuming that addresses are stable, address
access time (tacc) is equal to the delay from CE to output
(tce). Data is available at the outputs tog after the falling edge
of OE, assuming that CE has been low and addresses have
been stable for at least taocc - tog.

STANDBY MODE

The Am27512 has a standby mode which reduces the active
power dissipation by 75% from 525mW to 132mW (values for
0 to +70°C). The Am27512 is placed in the standby mode by
applying a TTL high signal to the CE input. When in standby
mode, the outputs are in a high impedance state, independent
of the OE input.

OUTPUT OR-TIEING

To accommodate multiple memory connections, a 2 line
control function is provided to allow for:

1. Low memory power dissipation

2. Assurance that output bus contention will not occur.

It is recommended that CE be decoded and used as the
primary device selecting function, while OE be made a
common connection to all devices in the array and connected
to the READ line from the system control bus. This assures
that all deselected memory devices are in their low-power
standby mode and that the output pins are only active when
data is desired from a particular memory device.

PROGRAM INHIBIT

Programming of multiple Am27512s in parallel with different
data is also easily accomplished. Except for CE/PGM, all like
inputs including 'O‘E/VPP of the parallel Am27512s may be
common. A TTL low-level program pulse applied to an
Am27512s CTE/PGM input with OE/Vpp at 12,5V will program
that Am27512. A high-level CE/PGM inputs inhibits the other
Am27512s from being programmed.

PROGRAM VERIFY

A verify should be performed on the programmed bits to
determine that they were correctly programmed. The verify
must be performed with OE/Vpp and CE/PGM at V). Data
should be verified tpy after the falling edge of CE.

SYSTEM APPLICATIONS

During the switch between active and standby conditions,
transient current peaks are produced on the rising and falling
edges of chip enable. The magnitude of these transient
current peaks is dependent on the output capacitance loading
of the device. A 0.1uF ceramic capacitor (high frequency, low
inherent inductance) should be used on each device between
Vee and GND to minimize transient effects. In addition, to
overcome the voltage droop caused by the inductive effects of
the printed circuit board traces on EPROM arrays, a 4.7ufF
bulk electrolytic capacitor should be used between V¢g and
GND for each eight devices. The location of the capacitor
should be close to where the power supply is connected to the
array.
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Am27512

ABSOLUTE MAXIMUM RATINGS

Storage Temperature ...........c.c.ceeevvernns -65°C to +150°C
Ambient Temperature with )

Power Applied........c.ccceevenvinninnenens -10°C to +135°C
Voltage on All Inputs and Vcc

with Respect to GND ..................ceet +6.25V to -0.6V
Vpp Supply Voltage with Respect

to Ground During Programming.......... +13.5V to -0.6V
Voltage on Pin 24 with Respect

t0 GrouNd ...cevviensrinnieineieiereennenns +13.5V to -0.6V

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
reliability.

OPERATING RANGES

Temperature
Commercial .......ccoeovuveivnrinieniinienenaenae 0°C to +70°C
Industrial ..... ..~40°C to +85°C
Extended .. -55°C to +100°C
Military ..ooovveniiiiiineinicnies -55°C to +125°C
Supply Voltages
AM27512, -3, 4 ccovvvnciniiiinieanee +4.75V to +5.25V
Am27512, -25, -30, -45.......ccc0uenuinene +4.5V to +5.5V

Operating ranges define those limits over which the function-
ality of the device is guaranteed.

DC CHARACTERISTICS over operating range unless otherwise specified

Symbol Parameter Test Conditions Min Typ Max Units
[T} Input Load Current ViN= OV to 55V 10 HA
Lo Output Leakage Current Vout = 0V to 5.5V 10 HA

C devices 25
lcct Vce Standby Current (Note 5) CE=Viy, OE=V_ T dovicos 0 mA
C devices 100
lcc2 Ve Active Current (Note 5) OE=CE=V|L W dovias % mA
ViL input Low Voltage -0.41 +0.8 Volts
VIH Input High Voltage 2.0 ! Veg+1| . Volts
VoL Output Low Voltage loL = 2.1mA ] 0.45 Volts
VoH Output High Voltage IoH = -400pA 24 Volts
CiN Input Capacitance ViN =0V (Note 3) 5 7 pF
Cout Output Capacitance Vour = 0V (Note ‘3) : 8 12 pF
Cinz OE/Vpp Input Capacitance VIiN=0V (Note 3) 12 20 pF
CiN3 CE/PGM Input Capacitance VIN =0V (Note 3) 9 12 pF
Notes:

1. Vg must be applied simultaneously or before Vpp and
removed simultaneously or after Vpp.

2. Typical values are for nominal supply voltages.

3. This parameter is only sampled and not 100% tested.

4, Caution: The Am27512 must not be removed from or
inserted into a socket or board when Vpp or Vpp is
applied.

5. lccy max is 40mA and Icca max is 120mA for Am27512-
45,

IDENTIFIER BYTES

- Ag O7 Og Os 04 O3 02 04 Og Hex
identifier (10) (19) (18) 17) (16) (15) (13) (12) (11) Data
Manufacturer Code L 0 0 0 0 0 0 0 1 01
Device Code H 1 0 (V] 0 0 1 0 1 85

Notes: 1. Ag =120V *0.5V. _
2. A1-As, Ajp—-A1s, CE, OE=V)L.
3. A14=Don't Care. ’
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INTERACTIVE PROGRAMMING FLOW CHART

>
3
N
]
a
-t
~

START

l ADDR = FIRST LOCATION I

_Vec =60V
OF/Vpp = 13.0V

X=0

———{ PROGRAM ONE 1MS PULSE J

INTERACTIVE
SECTION

—l INCREMENT ADDRESS VERIFY BYTE

r ADDRESS = FIRST LOCATION l

Vee = 5.0V
cc
OE/Vpp = 13.0V

SECTION PROGRAM ONE 2MS PULSE

YES

Vee = 5.0V =5%
OF/Vep = V.

OVERPROGRAM I I

—

INCREMENT ADDRESS

VERIFY
SECTION

VERIFY ALL BYTES DEVICE FAILED

DEVICE PASSED

PF000250
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Am27512

INTERACTIVE PROGRAMMING ALGORITHM
DC PROGRAMMING CHARACTERISTICS

Test Céndltlons

Symbol Parameter Min Max | Units
I Input Current (All Inputs) VIN= VjL or Vi 10 HA
Voo Output Low Voltage During Verify loL=2.1 mA 0.45 Volts
VOH Output High Voltage During Verify loH = - 400pA 24 Volts
lce Vce Supply Current (Program and Verify) 150 mA
ViL Input Low Level (All Inputs) -0.1 0.8 Volts
ViH Input High Level (All Inputs Except OE/Vpp) 2.0 Veet+ 1 Volts
Ipp Vpp Supply Current (Program) CE =V, OE/Vpp = 12.5V 30 mA
Vip Ag Auto Select Voltage 11.5 12.5 Volts
SWITCHING PROGRAMMING CHARACTERISTICS
Symbol Parameter Test Conditions Min Max | Units
tas Address Setup Time 2 uS
tOES Output Enable Setup Time 2 us
tps Data Setup Time 2 uS
tAH Address Hold Time 2 uS
‘o Output Enable Hold Time Input 1R and tF (10% to 90%) = 20ns 2 1S
toH Data Hold Time Input Signal Levels = 0.8 to 2.2V 2 us
Timing Measurement Reference Level:
tpF (Note 2) Chip Enable to Output Float Delay Inputs: 1V and 2V 0 150 ns
tpy(Note 2) | Data Valid from CE (CE = Vi, OE = VD) Outputs: 0.8V and 2v 450 | ns
tpw Program Pulse Width .95 3.15 ms
tPRT Program Pulse Rise Time 50 ns
tvR Vpp Recovery Time 2 uS
tves Vce Setup Time 2 uS
Notes: .
1. When programming the Am27512, a 0.1uF capacitor is required across OE/Vpp and ground to suppress spurious
voltage transients which may damage the device.
2. This parameter is only sampled and is not 100% tested.
049208
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PROGRAM WAVEFORMS

PROGRAM
v PROGRAM VERIFY
"
ADDRESSES X ADDRESS N ADDRESS N +1
Vi
lo—tAS
N W
DAYA IN STABLE HGHZ / OATA OUT VALID
DATA = '_< ADD. N / — 400. N —
b
[— 108 —{ oM 1oV 10F
Ver (2) (2) (0.45) (0.15)
MAX MAX
SEveP \ . /—
v,
W '?f,s '
1PRY — oW [——10EH —— [+——tVR
Ve (0.95a8) @ ) @
. - PR
CEPGM
ViL .
wes
%

WF001330

Notes: 1. All times shown in ( ) are minimum in psec unless otherwise specified.
2. tpv and tpr are characteristics at the device but must be accommodated by the programmer.
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Am27512

SWITCHING TEST CIRCUIT

OUTPUT
UNDER
TEST

27K

5.0v

DIODES IN3064
OR EQUIVALENT

TCO0025R

C = 100pF, including jig capacitance.
SWITCHING CHARACTERISTICS over operating range unless otherwise specified

Min
Values Maximum Values .
All 27512-25(27512-30
No. | Symbol Description Test Conditions Types | 27512 | 27512-3 | 27512-45|Units
1 tacc Address to Output Delay Output load: 1TTL CE=0E=V 250 300 450 ns
i gate and G = 100pF
2 tce 82;%5"32:;,‘0 input Rise and Fall OE =V 250 300 450 ns
Times < 20ns
Output Enable Input Pulse Levels: _
3 toe to Output Delay 0.45 to 2.4V CE=viL 100 120 150 ns
t Output Enable High Timing Measurement
OF Refi Level: CE=
4 | (vote 3) to Output fioat ,?,;j?s'?“’ eve E=ViL 0 60 105 130 ns
1V and 2V
Output Hold from .
5 (th):S) Addresses,CE orOE O(;Jtsp\\/ns. d ov CE=0E=ViL 0 ns
o Whichever Occured First BV an
SWITCHING WAVEFORMS
24 —_
20 ADDRESSES 20 ‘
ADDRESSES o ORESS .
0.45 N -— 7
TE _/
tCE
GE ' / .
t0E LwoF
(NOTE 1) (NOTE 2)
tACC .
(NOTE 1) toH—f=~—=
1
OUTPUT ks Vi : Z: : : VALID HiGH 2
\Ezzz:: ouTPUT %—-
) WF001320
Notes: 1. OE may be delayed up to tacc —toe after the falling edge of OE without impact on tacc.
2, tpF is specified from OE or CE, whichever occurs first.
049208
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Package Outlines

METAL CAN PACKAGES
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Package Outlines (Cont.)

MOLDED DUAL IN-LINE PACKAGES (Cont.)
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Package Outlines (Cont.)

HERMETIC DUAL IN-LINE PACKAGES
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Package Outlines (Cont.)

HERMETIC DUAL IN-LINE PACKAGES (Cont.)
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Package Outlines (Cont.)

HERMETIC DUAL IN-LINE PACKAGES (Cont.)
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Package Outlines (Cont.)

HERMETIC DUAL IN-LINE PACKAGES (Cont.)
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Package Outlines (Cont.)
HERMETIC DUAL IN-LINE PACKAGES (Cont.)

D-48-2

—
141}
2

0
S
S

2
=

g5 !

006
- MIN. =
2370 SEATING
2430 PLANE
090 030 015 : 590
a3 “4 l‘— I = "'"* b4 }"—— 0 "“’4
PO000370
D-50-2
247
25 s
| Inlsieicliclasiaifalicilclalealialiclialalciclieiaf=] t
/Mo N
o0 J +
L dool
N jesgesgun paspengusponpinpunpan pen g onpun po g pen pas g un e g ) o g
m T it
KIT) 080
SEATING PLANE 020 290
080 — 520
100
= nE
azs | 008 ]
160 ‘_I 015 : : 005 MIN b o3 ‘.-
=z :

PO000580

D-52-3

L e i A I e T I O Cr e P O S 2 e S e e S e TS

ars
)
l 1 26
210 —] i._s‘ = 005 MIN
0 2580
g 2640

—
£50 088
%0 ors

——

: I
TR TR v
P e e N

420 o 920 008
80 (5 o3
PO000590

03515C-CPM
77 3515C-CPl




Package Outlines (Cont.)

HERMETIC DUAL IN-LINE PACKAGES (Cont.)
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Package Outlines (Cont.)’

FLAT PACKAGES (Cont.)
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Package Outlines (Cont.)

FLAT PACKAGES (Cont.)
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Package Outlines (Cont.)

FLAT PACKAGES (Cont.)
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Package Outlines (Cont.)
SQUARE CHIP CARRIER FAMILY
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Package Outlines (Cont.)

RECTANGULAR CHIP CARRIER FAMILY
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World-Wide
Sales
Offices

Representatives Advanced bu |
and Micro
Stocking Distributors Devices

Advanced Micro Devices maintains a network of representatives and distributors in the U.S. and
around the world. Consult the listing below for an address nearest you.

U.S. AND CANADIAN SALES OFFICES

SOUTHWEST AREA

Advanced Micro Devices
360 N. Sepulveda, Suite 2075
El Segundo, California 90245
Tel: (213)640-3210

Advanced Micro Devices
10050 N. 25th Drive, Suite 235
Phoenix, Arizona 85021

Tel: (602)242-4400

Advanced Micro Devices

4000 MacArthur Boulevard

Suite 5000

Newport Beach, California 92660
Tel: (714) 752-6262

Advanced Micro Devices
21600 Oxnard Street, Suite 675
Woodland Hills, California 91367
Tel: (213)992-4155

Advanced Micro Devices
9619 Chesapeake Drive #210
San Diego, California 92123
Tel: (619)560-7030

NORTHWEST AREA

Advanced Micro Devices
1245 Oakmead Parkway
Suite 2900

Sunnyvale, California 94086
Tel: (408)720-8811

Advanced Micro Devices
1873 South Bellaire Street
Suite 920

Denver, Colorado 80222
Tel: (303)691-5100

NORTHWEST AREA (Con't.)

Advanced Micro Devices

One Lincoln Center, Suite 230
10300 Southwest Greenburg Road
Portland, Oregon 97223

Tel: (503) 245-0080

Advanced Micro Devices
Honeywell Ctr., Suite 1002
600 108th Avenue N.E.
Bellevue, Washington 98004
Tel: (206) 455-3600

MID-AMERICA AREA

Advanced Micro Devices
500 Park Boulevard, Suite 940
Itasca, lilinois 60143

Tel: (312)773-4422

Advanced Micro Devices

9900 Bren Road East, Suite 601
Minnetonka, Minnesota 55343
Tel: (612)938-0001

Advanced Micro Devices

3592 Corporate Drive, Suite 108
Columbus, Ohio 43229

Tel: (614)891-6455

Advanced Micro Devices
8240 MoPac Expressway
Two Park North, Suite 385
Austin, Texas 78759

Tel: (512) 346-7830

Advanced Micro Devices
6750 LBJ Freeway, Suite 1160
Dallas, Texas 75240

Tel: (214)934-9099

MID-ATLANTIC AREA

Advanced Micro Devices
40 Crossways Park Way
Woodbury, New York 11797
Tel: (516)364-8020

Advanced Micro Devices
290 Elwood Davis Road
Suite 316

Liverpool, New York 13088
Tel: (315)457-5400

Advanced Micro Devices
Waterview Plaza Suite 303
2001 U.S. Route #46
Parsippany, New Jersey 07054
Tel: (201) 299-0002

Advanced Micro Devices
110 Gibralter Road # 110
Horsham, Pennsylvania 19044
Tel: (215)441-8210

TWX: 510-665-7572

Advanced Micro Devices
Commerce Plaza

5100 Tilghmant Street, Suite 320
Allentown, Pennsylvania 18104
Tel: (215)398-8006

FAX: 215-398-8090

Advanced Micro Devices

205 South Avenue
Poughkeepsie, New York 12601
Tel: (914)471-8180

TWX: 510-248-4219

NORTHEAST AREA .

Advanced Micro Devices

6 New England Executive Park
Burlington, Massachusetts 01803
Tel: (617)273-3970

NORTHEAST AREA (Con't.)

Advanced Micro Devices
(Canada) Ltd.

2 Sheppard Avenue East
Suite 1610

Willowdale, Ontario
Canada M2N5Y7

Tel: (416)224-5193

SOUTHEAST AREA

Advanced Micro Devices
7223 Parkway Drive #203
Dorsey, Maryland 21076

Tel: (301)796-9310

FAX: 796-2040

Advanced Micro Devices
7850 Ulmerton Road, Suite 1A
Largo, Florida 33541

Tel: (813)535-9811

Advanced Micro Devices
4740 North State Road #7
Suite 102

Ft. Lauderdale, Florida 33319
Tel: (305)484-8600

Advanced Micro Devices

6755 Peachtree Industrial Boulevard
Suite 104

Allanta, Georgia 30360

Tel: (404) 449-7920

Advanced Micro Devices

8 Woodlawn Green, Suite 220
Woodlawn Road

Charlotte, North Carolina 28210
Tel: (704) 525-1875

Advanced Micro Devices

303 Williams Avenue Southwest
Suite 118

Huntsville, Alabama 35801

Tel: (205) 536-5505

INTERNATIONAL SALES OFFICES

BELGIUM

Advanced Micro Devices
Belgium N.V.-S.A.

Avenue de Tervueren 412
B-1150 Bruxelles

Tel: 32-2-771-9993
TELEX: 61028

FAX: 32-2-762-3712

FRANCE

Advanced Micro Devices, S.A.
Silic 314, Immeuble Helsinki
74, rue d'Arcueil

F-94588 Rungis Cedex

Tel: (01) 687.36.66

TELEX: 202053

GERMANY

Advanced Micro Devices GmbH
Rosenheimer Str. 139

D-8000 Muenchen 80

Tel: (089)40 19 76

TELEX: 05-23883

Advanced Micro Devices GmbH
Feuerseeplatz 4/5

D-7000 Stuttgart 1

Tel: (0711)62 33 77

TELEX: 07-21882

Advanced Micro Devices GmbH
Zur Worth 6

D-3108 Winsen/Aller

Tel: (05143)53 62

TELEX: 925287

HONG KONG

Advanced Micro Devices
1303 World Commerce Centre
Harbour City

11 Canton Road

Tsimshatsui, Kowloon

Tel: (852)3 695377

TELEX: 50426

FAX: (852) 123 4276

ITALY

Advanced Micro Devices S..L.
Centro Direzionale

Palazzo Vasari, 3° Piano
1-20090 M12-Segrate (Ml)

Tel: (02)215 4913-4-5

TELEX: 315286

JAPAN -

Advanced Micro Devices, K.K.
Dai 3 Hoya Building

8-17, Kamitakaido 1 chome
Suginami-ku, Tokyo 168

Tel: (03)329-2751

TELEX: 2324064

FAX: (03)326 0262

SWEDEN

Advanced Micro Devices AB
Box 7013

S-172 07 Sundbyberg

Tel: (08)98 12 35

TELEX: 11602

UNITED KINGDOM

Advanced Micro Devices (U.K.)
Ltd.

AM.D. House,

Goldsworth Road,

Woking,

Surrey GU21 1JT

Tel: Working (04862) 22121
TELEX: 859103

7-14 .

03515C-CPM






03852A

-

ADVANCED

MICRO

DEVICES, INC.

901 Thompson Place
P.O. Box 3453
Sunnyvale,
California 94088
(408) 732-2400
TWX: 910-339-9280
TELEX: 34-6306
TOLL FREE

(800) 533-8450

MMD-RRD-80M-4/84-0



