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MEMORIES

Motorola has developed a very broad range of reliable MOS and bipolar
memories for virtually any digital data processing system application.
Complete specifications for the individual circuits are provided in the
form of data sheets. In addition, selector guides are included to simplify
the task of choosing the best combination of circuits for optimum
system architecture.

New Motorola memories are being introduced continually. For the latest
releases, and additional technical information or pricing, contact your
nearest authorized Motorola distributor or Motorola sales office.

The information in this book has been carefully checked; no respon-
sibility, however, is assumed for inaccuracies. Furthermore, this infor-
mation does not convey to the purchaser of microelectronic devices
any license under the patent rights of the manufacturer.

© MOTOROLA INC., 1980
“All Rights Reserved”’
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MEMORIES SELECTION GUIDE

NOTES

Not all package options are listed.

Operating temperature ranges:
MOS - 0°C to 70°C Selected MOS memories are offered in the following temperature

ranges:
—40°C to +85°C ("G" series)

-55°Cto +125°C (“E” series)

CMOS - 0°Cto 70°C
ECL - Consult individual data sheets
TTL — Military —55°C to +125°C, Commercial 0°C to 70°C

FOOTNOTES

1 Motorola’s innovative pin # 1 refresh.
2 Al MOS memory outputs are three-state except the open collector MCM2115A series.

3 Character generators include shifted and unshifted characters, ASCII, alphanumeric control,
math, Japanese, British, German, European and French symbols.

* To be introduced.
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MEMORIES SELECTION GUIDE (continued)

RAMs
MOS DYNAMIC RAMs
L Access Time Power .
Organization Part Number (ns max) Supplies No. of Pins
4096 x 1 MCM4027AC-2............... 150 +12, +5V 16
4096 x 1 MCM4027AC-3............... 200 +12, £5V 16
4096 x 1 MCM4027AC-4 ... ... ......... 250 +12, £5V 16
16384 x 1 MCM4116BC15 . ... .......... 150 +12, +5V 16
16384 x 1 MCM4116BC20 . ............. 200 +12, +5V 16
16384 x 1 MCM4116BC25 . ............. 250 +12, +5V 16
16384 x 1 MCM4116BC30 . ............. 300 +12, t5V 16
16384 x 1 MCM4517C12 .. ............. 120 +5V 16
16384 x 1 MCM4517C15 . .............. 150 +5V 16
16384 x 1 MCM4517C20 ............... 200 +5V 16
32768 x 1 McMme632L157 L L 150 +5V 16
32768 x 1 Mcmee32L201 ... 200 +5V 16
32768 x 1 MCM6632L251 ... ... ... ... 250 +5V 16
32768 x 1 MCM6633L15 .. ............. 150 +5V 16
32768 x 1 MCM6633L20 ............... 200 +5V 16
32768 x 1 MCM6633L25 ............... 250 +5V 16
65536 x 1 MCM6664L151 ... ... L. 150 +5V 16
65536 x 1 Mcmee64L201 ... 200 +5V 16
65536 x 1 McMme664L251 ... 250 +5V 16
65536 x 1 MCM6665L15 . .............. 150 +5V 16
65536 x 1 MCM6665L20 ............... 200 +5V 16
65536 x 1 MCM6665L25 ............... 250 +5V 16
TTL BIPOLAR RAMs
o L Part Numb Access Time 0 N f Pi
rganization art Number (ns max) utput o. of Pins
256 x4 MCM93L412* 55 Open Collector 22
256 x4 MCM93L422* 55 3-State 22
256 x4 MCM93412 .. ............... 45 Open Collector 22
256 x4 MCM93422 . ... ............. 45 3-State 22
256x9 MCM93478* ... ... ... ....... 60 Open Collector 24
256x9 MCM93479* ... ... .......... 60 3-State 24
1024 x 1 MCM93415 .. ............... 45 Open Collector 16
1024 x1 MCM93425 . ................ 45 3-State 16

See Notes on Page 1-2.
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MEMORIES SELECTION GUIDE (continued)

MOS STATIC RAMs (+ 5 Volts)

Organization Part Number A(:::s;:’l‘r)ne No. of Pins
128 x8 MCM6810 . . ................ 450 24
128x8 MCM68A10 . ................ 360 24
128x8 MCM68B10 .. ............... 250 24

1024 x4 MCM2114P20 ... ... ......... 200 18
1024 x4 MCM2114P25 ... .. ... ... .... 250 18
1024 x4 MCM2114P30 ... ............ 300 18
1024 x4 MCM2114P45 . . .. ... ... .. ... 450 18
1024 x4 MCM21L14P20. . . ... ... ... .. 200 18
1024 x4 MCM21L14P25. . . . . . ... ... ... 250 18
1024 x4 MCM21L14P30. . .. .. ......... 300 18
1024 x4 MCM21L14P45 . . . . . . ... ... ... 450 18
1024 x1 MCM2115AC452 .. ... ... ... .. 45 16
1024 x 1 MCM2115AC552 . .. ... ....... 55 16
1024 x 1 MCM2116AC702 .. ........... 70 16
1024 x 1 MCM21L156AC451 .. ... ... .. .. 45 16
1024 x 1 MCM21L15AC702 ... ......... 70 16
1024 x 1 MCM2125AC45 .. ............ 45 16
1024 x 1 MCM2125AC55 . ............. 55 16
1024 x1 MCM2125AC70 . ............. 70 16
1024 x1 MCM21L25AC45 ... ... ... ... .. 45 16
1024 x 1 MCM21L25AC70 .. ........... 70 16
4096 x 1 MCM2147C55 . .............. 55 18
4096 x 1 MCM2147C70 . .............. 70 18
4096 x 1 MCM2147C85 .. ............. 85 18
1024 x4 MCM2148C55* 55 18
1024 x4 MCM2148C70* 70 18
1024 x4 MCM2148C85* 85 18
1024 x4 MCM2149C55* 55 18
1024 x4 MCM2149C70* 70 18
1024 x4 MCM2149C85* 85 18
CMOS STATIC RAMs (+ 5 Volts)

Organization Part Number A‘:ﬁ:s:.:;?‘e No. of Pins
256 x4 MCM5101P65 .. ............. 650 22
256 x4 MCM5101P80 . .. ............ 800 22
256 x4 MCMB1LO1P45. . . . ... ... ... .. 450 22
256 x4 MCM51LO1P65. . ... ... ..., ... 650 22

1024 x 1 MCM6508C30 . .............. 300 16
1024 x1 MCM6508C46 . .............. 460 16
1024 x 1 MCM6518C30 .. ............. 300 18
1024 x 1 MCM6518C46 ... ............ 460 18

See Notes on Page 1-2.
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MEMORIES SELECTION GUIDE (continued)

ECL BIPOLAR RAMs

L Access Time .
Organization Part Number (ns max) Output No. of Pins
8x2 MCM10143 . ... ... ... .. ....... 15 ECL output 24
256 x 1 MCM10144 .. ... .. .. .. ...... 26 ECL output 16
16x4 MCM10145 .. ... ... .. ....... 15 ECL output 16
1024 x 1 MCM10146 .. ............... 29 ECL output 16
1024 x 1 MCM10146A* .. ... ... .. ... ... 15 ECL output 16
128 x1 MCM10147 15 ECL output 16
256 x 1 MCM10152 . ................ 15 ECL output 16
256 x4 MCM10422 .. ... ... . ... ..... 15 ECL output 24
4096 x 1 MCM10470 . ................ 35 ECL output 18
4096 x 1 MCM10470A* . . ... ........... 20 ECL output 18
4096 x 1 MCM10470B* (Low power) ... ... 35 ECL output 18
1024 x4 MCM10474 . .. ... ........... 25 ECL output 24
EPROMs
MOS EPROMs
Organization Part Number A‘:::s;:;?‘e SZ::’Iiec:s No. of Pins
1024 x8 MCM2708C .. ............... 450 +12, +5V 24
1024 x8 MCM27A08C . ............... 300 +12, +5V 24
1024 x8 MCM68708C . ... ............ 450 +12, +5V 24
1024 x8 MCM68A708C ............... 300 +12, 5V 24
2048 x 8 TMS2716C . . ... ... ... ...... 450 +12, +5V 24
2048 x 8 TMS27A16C . ... ... ... ........ 300 +12, +5V 24
2048 x8 MCM2716C . ................ 450 +5V 24
2048 x 8 MCM2716C35 .. ............. 350 +5V 24
2048 x8 MCM27L16C ... ............. 450 +5V 24
2048 x 8 MCM27L16C35 .. ............ 350 +5V 24
4096 x 8 MCM2532C . ................ 450 +5V 24
4096 x 8 MCM2532C35 .. ............. 350 +5V 24
4096 x 8 MCM25L32C . ............... 450 +5V 24
4096 x 8 MCM25L32C35 .. ............ 350 +5V 24
8192x8 MCM68764C .. .............. 450 +5V 24
8192x8 MCM68764C35 ... ........... 350 +5V 24
8192x8 MCM68L764C . .............. 450 +5V 24
8192x8 MCM68L764C35 .. ........... 350 +5V 24
8192x8 MCM68766C35 . ............. 350 +5V 24
EEPROM
MOS EEPROM
o . Power 5
Organization Part Number Access Time Supplies No. of Pins
16x16 MCM2801 . ................. 10 us +5V 14
32x32 MCM2802 . ......... ... .... 10 us +5V 14
2K x 8 MCM2816 . ................. 0.45 +5V 24

"See Notes on Page 1-2.
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MEMORIES SELECTION GUIDE (continued)

ROMs
MOS STATIC ROMs (+ 5 Volts)
Character Generators 3
. Access Time |
Organization Part Number (ns max) No. of Pins
128 x (7 x 5) MCM6670P . ... ............. 350 18
128 x (7 x 5) MCM6674P ... .............. 350 18
128 x(9x7) MCM66700P .. .......... e 350 24
128 x(9%x7) MCM66710P ... ............. 350 24
128 x(9x7) MCM66714P .. ... ........... 350 24
128 x(9x7) MCM66720P . ............... 350 24
128 x(9x7) MCM66730P ................ 350 24
128 x(9x7) MCM66734P .. .............. 350 24
128 x(9x7) MCM66740P . .. ............. 350 24
128 x(9x7) MCM66750P .. .............. 350 24
128 x(9x7) MCM66760P . ............... 350 24
128 x(9x7) MCM66770P ... ............. 350 24
128 x(9x7) MCM66780P .. .............. 350 24
128 x(9x7) MCM66790P .. .............. 350 24
Binary ROMs (+ 5 Volts)
L Access Time |
Organization Part Number (ns max) No. of Pins
1024 x 8 MCM68A308P .. ............. 350 24
1024 x8 MCM68A308P7 ... ........... 350 24
1024 x8 MCM68B308P . .............. 250 24
2048 x8 MCM68A316AP . .. ........... 350 24
2048 x8 MCM68A316EP .. ............ 350 24
2048 x8 MCM68A316P91 . ... ......... 350 24
4096 x 8 MCM68A332P .. ............. 350 24
4096 x 8 MCM68A332P2 ... ........... 350 24
8192x8 MCM68A364P . ... ........... 350 24
8192x8 MCM68A364P3 . ... .......... 350 24
8192x8 MCM68B364P . ... .......... . 250 24
8192x8 MCM68365P25 .. ............ 250 24
8192x8 MCM68365P35 ... ........... 350 24
8192x8 MCM68366P25 .. ............ 250 24
8192x8 MCM68366P35 . ............. 350 24
8192x8 MCM68766C45 . ... .......... 450 24
CMOS ROMs (+ 5 Volts)
. Access Time |
Organization Part Number (ns max) No. of Pins
256 x4 MCM14524 . . .. ... ... ....... 1200 16
2048 x 8 MCM65516C43 . ... .......... 430 18
2048 x8 MCM65516C55 . .. ........... 550 18

See Notes on Page 1-2.
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MEMORIES SELECTION GUIDE (continued)

PROMs
ECL PROMs
o izati Part Numb Access Time o N f Pi
rganization art Number (ns max) utput o. of Pins
32x8 MCM10139 . ................ 20 ECL output 16
256 x4 MCM10149 .. ............... 25 ECL output 16
TTL PROMs
o L. Part Numb Access Time o No. of Pi
rganization art Number (ns max) utput o. of Pins
512x8 MCM7640 .................. 70 Open Collector 24
512x8 MCM7641 .................. 70 3-State 24
1024 x4 MCM7642 ... ............... 70 Open Collector 18
1024 x4 MCM7643 .................. 70 3-State 18
1024 x8 MCM7680 .................. 70 Open Collector 24
1024 x 8 MCM7681 .................. 70 3-State 24
2048 x4 MCM7684* .. ............... 70 Open Collector 18
2048 x4 MCM7685* .. ............... 70 3-State 18
2048 x 4 MCM7688* . ................ - Open Colector 20
with Registers
2048 x 4 MCM7689* ... ..o, - 3State 20
with Registers
2048 x 8 MCM76161* .. .............. 70 3-State 24

See Notes on Page 1-2.
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Memory Systems Board Selector Guide and Cross Reference

DEC MEMORY sizE | MOTOROLA DEC INTEL MOSTEK NATIONAL vonoLTHIC DATARAM PLESSEY coc ) NoaRD
COMPUTERS PART NUMBER PART NUMBER PART NUMBER PART NUMBER PART NUMBER PART NUMBER PART NUMBER PART NUMBER PART NUMBER PART NUMBER
“Lstn 8K ~ 1 MMS1102-31 MSV11-8G - MK 8005-03 - . DR-115! PM-SV324,103
LS 11:02 16K » 1 MMS 1122N3032 MSV11-0C CM-5004-616 MK 8005-02 - MSC4601 16K - 16 DR-115! PM-SV32A:102 94123-16
LSI 11,23 32K % 1 MM S1122N3064 MSV11-00 CM-5004-632 MK 8005-00 NS23P MSC4601 32K - 16 DR- 115! PM-SV32A.100 94123 32
PP 11,03 64K ~ 1 MMS1132 i - ) - - OR-113 -
| (0BusPus | 28K MMS1132 | . 1 | | DR-13 : | 1
slot) 8K » 1 MMS1102-31PC MSV11EC . MK 8005-14 ) 1 DR-115 PM-SV32AP: 103
16K 1 MMS 1102-32PC MSV11-€8 CM 5004-816 MK 8005-12 - MSC4604 16K - 18 DR-115! PM-SV32AP.- 102
32K » 1 MMS1102-34PC MSVI1-ED CM-5004-832 MK 8005-10 NS23P MSC4604 32K - 18 OR-115! PM-SV32AP- 100
64K > 1 MMS1132 . - - . . DR- 113 .
128K 1 MMS1132 DR- 113!

- PDP 11,04 16K % 1 MMS1117-22 MK 8001-02 NS11:34-16 MSC 16K » 16 DR-114 . + PINCOMM PS
05.10. 34, 32K« 1 MMS1117-x4 MK 8001-01 NS11:34-32 MSC! 2K - 16 DR-114 PM-S51164,107 PINCOMM PS
35.40 45 48K - 1 MMS1117- <6 - MSC! 48K « 16 DR-114 PM-$1164:101 PINCOMM PS
505560 | 64K 1 1 MMS1117-48 | MK 800100 | | MSC3503 64K - 16 | DR-114: PM-S1164,100 | 1 PincomMmPS |
MUDBUS 16K - 1 MMS1117- < 2PC : MK 8011.02, NS11:34P-16 T MSC3605 16K « i8 OR-114 : 94234 16 PINCOMM PS
SPC siot) 32K x 1 MMS1117- -4PC CM-5034-832 MK 8011-01 NS11,34P-32 MSCJ 32K - 18 DR-114; PM-51164A:102 94234-32 PINCOMM PS

48K x 1 MMS1117-+6PC CM-5034-648 - MSCJ 48K » 18 DR-114 PM-S1164A/101 PINCOMM PS
64K + 1 MMS1117- <8PC CM-5034-864 MK 8011-00 MSC3605 64K - 18 DR-114 PM-S1164A/100 PINCOMM PS

- PDP-11/04 16K « 1 MMS1128P > 016 - MK 8011-02 NS11:34P-16 MSC3 16K ~ 18 DR-114 . 9423416  PINCOMM PS
POP-11/34 32K x 1 MMS1128P x 032 MS11-LA CM-5034-832 MK 8011-01 NS11:34P-32 MSC3 32K -~ 18 DR-114 PM-S11L,100 94234-32 PINCOMM PS

| POP-11/60 48K - 1 MMS1128Px 048 | . CM-5034-848 . 1 - MSC3J 48K ~ 18 DR-114! PM-S11L,100 . PINCOMM PS
(Mudbus 64K x 1 T -MMS1128P 064 MS11-18 - MK 8012-00 T [ MSC3606 128K ~ 18T DR-114 - FINCOMM PS ]
slot) 96K » 1 tMMS1128P x 096 MS11-LC - DR- 114!

+PDP-11/04 32K x 1 MMS1119P < 032 MS11-LA CM-5034-832 MK 8012-03 MSC 32K « 18 DR-114 PM-S'1L/100 94134 32 - PINCOMM PS
PDP-11/34 64K < 1 MMS1119P x 064 MS11-18 CM-5034-864 MK 8012-02 NS11,34Q MSC 64K - 18 DR-114 PM-S11L/100 94134 64 PINCOMM PS
FOP-11/60 96K x 1 MMS1119P > 096 MS11-LC ‘ MK 8012-01 NS11:34Q MSC3606 96K » 18 DR-114 PM-S11L.100 .

L (Mudbus 1 128K~ 1 MMST1I9P=128 | MST1-LD MK 8012:00 |  NS11/34Q | MSC3606 128K = 18 | DR- 114 PM-STIL 100 | 94134128 | ]
siol) 256K x | “MMS1119P x 256 . . : : . :
512K x 1 *MMS1119P < 512 -

- POP-11/70 32K ~39 MMS1170€ 1064 - - - - + PINCOMM
(Add-In) 708

+VAX 11/780 32K « 72 MMS780AE 1032 MS780-DA MK 8016-01 NS 780 MSC 3610 DR-178S + PINCOMM
gMemo SuB- (M8210) 780S

YSTEM slot)
t Populated with 32K RAMS NOTE THIS DOCUMENT IS INTENDED AS AN AID
* Populated with 64K RAMS 10 OUR CUSTOMERS IN SELFCTING THE
x =3 for fast speed PRCPER ADD-IN MEMORY BOARD WE
x =4 for standard s| RECOMMEND THAT THE DATA SHEET &
P/PC- Panity + Controlier ehminates the need for MOTOROLA INTEL NATIONAL CHRISLIN TECHNICAL MANUALS FOR THE
DEC 5 7850 controller m:%oconmms "‘s’n‘z%" PART PAR) p‘?"’ PART PARTICULAR BOARD IN QUESTION BE
NUMBER NUMBER NUMBER NUMBER USED BEFORE INSTALLATION
+ DEC, LSI-11, PDP-11, and VAX-11/780 are
ISBC 80/10. 16K x 8 MMS8016 SBC 01 + BLC 016 Ci 8l
trademarks of Digital Equipment Corp " 80/20, 32K : 8 SBC 032 BLC 032 Gl 3838
PINCOMM is a registered trademark of Trendata 86/12 48K x 8 MMSB048 8C BLC 048 Ci 8080
Standard Memories +(MULTIBUS) 64K x 8 SBC 064 BLC 064
MDS Development 16K x 9 MMSB016P
System 32K x 9 IMS8032P
SYSTEM 80 48K x 9
64K x 9 MM 4P
+1SBC 80/10, 16K x 8 MMS80810-1 SBC 016 BLC 016 C1 8080
/. 32K x 8 MMS80810
MDS Development SBC 032 BLC 032 Cl 8080
'&stem
SYSTEM 80

+ MULTIBUS and 1SBC are trademarks of INTEL Corp.

t Compatible with limitations.

BLCisa of NATIONAL S:

Corp.



THE OFFICIAL MOS MEMORY

CROSS-REFERENCE

From Motorola

Motorola’s
Part Number Og:gr:::‘n Access Time Nun::l:o.r of nP:.-mr:r Mo&orolln Pin-to-Pin
P (ns Max) i v
AMD
Am2708 1024 x 8 EPROM 300-450 24 +12, 25V MCM2708
Am2716 2048 x 8 EPROM 450 24 +5V MCM2716
Am4044 4096 x 1 SRAM 200-450 18 +5V MCMB6L41
Am9016 16,384 x 1 DRAM 150-300 16 +12, 25V MCM4116
Am9114 1024 x 4 SRAM 200-450 18 +5V MCM2114
Am91L14 1024 x 4 SRAM 200-450 18 +5V MCM21L14
Am9147 4096 x 1 SRAM 55-85 18 +5V MCM2147
Am9208B 1024 x 8 SROM 350 24 +5V MCM68A308
Am9217 2048 x 8 SROM 350 24 +5V MCM68A316A
Am9218 2048 x 8 SROM 350 24 +5V MCMB8A316E
Am9232 4096 x 8 SROM 350 24 +5V MCM68A332
AMI
S2114 1024 x 4 SRAM 200-450 18 +5V MCM2114
S2114L 1024 x 4 SRAM 200-450 18 +5V MCM21L14
S2147 4096 x 1 SRAM 70-100 18 +5V MCM2147
S4264 8192 x 8 SROM 350 24 +5V MCM68A364
$§5101 256 x 4 SRAM 450-800 22 +5V MCM5101
S6508 1024 x 1 SRAM 300-480 16 +5V MCM6508
S6518 1024 x 1 SRAM 300-460 18 +5V MCM6518
S8810 128 x 8 SRAM 250-450 24 +5V MCM6810
$6830 1024 x 8 SROM 350 24 +5V MCMBE8A30A
S6831A 2048 x 8 SROM 350 24 +5V MCMB68A316A
S$68318 2048 x 8 SROM 350 24 +5V MCMG68A316E
568332 4096 x 8 ROM 350 24 +5V MCMB68A332
FAIRCHILD
F16K 16,384 x 1 DRAM 150-300 16 +12, 25V MCM4116
2114 1024 x 4 SRAM 200-450 18 +5V MCM2114
F2708 1024 x 8 EPROM 450 24 +12, 25V MCM2708
F2708! 1024 x 8 EPROM 300 . 24 +12, 25V MCM27A08
2716 2048 x 8 EPROM 450 24 +5V MCM2716
3508 1024 x 8 SROM 350 24 +5V MCM68A308
F3516E 2048 x 8 SROM 350 24 +5V MCM68A316E
FM4027 4096 x 1 DRAM 120-250 16 +12, 25V MCMA4027A
F68B10 128 x 8 SRAM 250-450 24 +5V MCM68810
F68B308 1024 x 8 SROM 250-350 24 +5V MCM68B308
F68708 1024 x 8 EPROM 450 24 +12, 25V MCM68708
FUJITSU
MB2147 4096 x 1 SRAM 70-100 18 +5V MCM2147
MBM2716 2048 x 8 EPROM 450 24 +5V MCM2718
MB4044 4096 x 1 SRAM 200-450 18 +5V MCM6841
MB8114 1024 x 4 SRAM 200-450 18 +5V MCM2114
MB8116 16,384 x 1 DRAM 150-300 16 +12, 25V MCM4116
MB8227 4096 x 1 DRAM 120-250 16 +12, 5V MCM4027A
MB8308 1024 x 8 SROM 350 24 +5V MCMB68A308
MB8518H 1024 x 8 EPROM 450 24 +12, 25V MCM2708
GENERAL INSTRUMENT
RO3-83168 2048 x 8 SROM 350 24 +5V MCMB68A316A
RO3-93168 2048 x 8 SROM 350 24 +5V MCMBE8A316E
RO3-9332C 4096 x 8 SROM 350 24 +5V MCMB68A332
RO3-93648 8092 x 8 SROM 350 24 +5V MCM68385-35
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Motorola’s

Part Number tg.g:;l‘u'::)nn Access Time Nur:ro.v of 'Pow:v Mol:vo.ll Pin-to-Pin
P (ns Max) n v v ]
HARRIS
6501 256 x 4 SRAM 450-800 22 +5V MCM5101
6508 1024 x 1 SRAM 300-460 16 +5V MCM6508
6514 1024 x 1 SRAM 200-450 18 +5V MCM65114
6518 1024 x 1 SRAM 300-460 18 +5V MCM6518
HITACHI
HM4334P 1024 x 4 SRAM 300-450 18 +5V MCM65114
HM435101 256 x 4 CMOS SRAM 450-800 22 +5V MCM5101
HM462316EP 2048 x 8 SROM 350 24 +5V MCMB68A316E
HM462532 4096 x 8 EPROM 450 24 +5V MCM2532
HM462708 1024 x 8 EPROM 450 24 +5V MCM2708
HM462716 2048 x 8 450 24 +5V MCM2716
HM46332 4096 x 8 SROM 350 24 +5V MCM68A332
HM46364 8192 x 8 SROM 350 24 +5V MCM68A364
HM468A10 128 x 8 SRAM 350 24 +5V MCMB68A10
HM46830 1024 x 8 SROM 350 24 +5V MCMG68A30A
HM4716 16,384 x 1 DRAM 150-300 16 +12, 5V MCM4116
HM472114A 1024 x 1 SRAM 200-450 18 +5V MCM2114
HM48016 2048 x 8 EEPROM 350 24 +5V MCM2816
HM4816 16,384 x 1 DRAM 100-200 16 +5V MCM4517
HM4847 4096 x 1 SRAM 55-85 18 +5V MCM2147
HM4864 65,536 x 1 DRAM 150-200 16 +5V MCM6665
HM6116P 2048 x 8 CMOS SRAM 120-200 18 +5V MCM65116
HM6147P 4096 x 1 CMOS SRAM 55-70 18 +5V MCM65147
HM6148P 1024 x 4 CMOS SRAM 55-85 18 +5V MCM65148
INTEL
2114 1024 x 4 SRAM 200-450 18 +5V MCM2114
2114L 1024 x 4 SRAM 200-450 18 +5V MCM21L14
2115A 1024 x 1 SRAM 45-70 16 +5V MCM2115A
2115AL 1024 x 1 SRAM 45-70 16 +5V MCM21L15A
2115H 1024 x 1 SRAM 20-35 16 +5V MCM2115H
2117 16,384 x 1 DRAM 150-300 16 +12, x5V MCM4116
2118 16,384 x 1 DRAM 100-200 16 +5V MCM4517
2125A 1024 x 1 SRAM 45-70 16 +5V MCM2125A
2125AL 1024 x 1 SRAM 45.70 16 +5V MCM21L25A
2125H 1024 x 1 SRAM 20-35 16 +5V MCM2125H
2147 4096 x 1 SRAM 55-100 18 +5V MCM2147
2147H 4096 x 1 SRAM 35-56 18 +5V MCM2147H
2148 1024 x 4 SRAM 70-85 18 +5V MCM2148
2148H 1024 x 4 SRAM 45-55 18 +5V MCM2148H
2149H 1024 x 4 SRAM 45-55 18 +5V MCM2149H
2308 1024 x 8 SROM 350 24 +5V MCM68A308
2316A 2048 x 8 SROM 350 24 +5V MCM68A316A
2316E 2048 x 8 SROM 350 24 +5V MCMB68A316E
2332 4096 x 8 SROM 350 24 +5V MCM68A332
2708 1024 x 8 EPROM 450 24 +12, x5V MCM2708
2708-1 1024 x 8 EPROM 350 24 +12, 5V MCM27A08
2716 2048 x 8 EPROM 450 24 +5V MCM2716
27161 2048 x 8 EPROM 350 24 +5V MCM27A16
2816 2048 x 8 EEPROM 350 24 +5V MCM2816
INTERSIL
2114 (IM2114) 1024 x 4 SRAM 200-450 18 +5V MCM2114
IM2147 4096 x 1 SRAM 55-85 18 +5V MCM2147
MK4027 4096 x 1 DRAM 150-250 16 +12, =5V MCM4027A
1M6508 1024 x 1 SRAM 300-460 16 +5V MCM6508
IM6518 1024 x 1 SRAM 300-460 18 +5V MCM6518
IM7027 4096 x 1 DRAM 120-250 6 +12, 5V MCM4027A
IM2114L 1024 x 4 SRAM 200-450 18 +5V MCM21L14
IM4116 16,384 x 1 DRAM 150-300 16 +12, £5V MCM4116
IM7141 4096 x 1 SRAM 200-450 18 +5V MCM6641
IM7141L 4096 x 1 SRAM 200-450 18 +5V MCM66L41
ITT
1TT4027 4096 x 1 DRAM 120-250 16 +12, 5V MCM4027A
ITT4116 16,384 x 1 DRAM 150-300 16 +12, 265V MCM4116
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(o] Motorola’s Number of Power Motorola Pin-to-Pin
Part Number b A Time Supoll Reol
Description (ns Max) Pins P P
MIC
MIC2316E 2048 x 8 SROM 350 24 +5V MCMB8A316E
MIC2332 4096 x 8 SROM 350 24 +5V MCM68A332
MOSTEK
MK2147 4096 x 1 SRAM 70-100 18 +5V MCM2147
MK2716 2048 x 8 EPROM 450 24 +5V MCM2718
MK4027 4096 x 1 DRAM 150-250 16 +12, 25V MCM4027A
MK4116 16,384 x 1 DRAM 150-300 16 +12, 25V MCM4118
MK4516 16,384 x 1 DRAM 120-200 16 +5V MCM4516
MK4164 65,536 x 1 DRAM 150-250 16 +5V MCMe684
MK30000 1024 x 8 SROM 350 24 +5V MCMB68A308
MK31000 2048 x 8 SROM 350 24 +5V MCMB8A316A
MK32000 4096 x 8 SROM 350 24 +5V MCMB8A332
MK34000 2048 x 8 SROM 350 24 +5V MCM6BA316E
MK36000 8192 x 8 SROM 350 24 +5V MCMB68A3684
MK36000-4 8192 x 8 SROM 250 24 +5V MCMé68B364
NATIONAL
MM2114 1024 x 4 SRAM 200-450 18 +5V MCM2114
MM2147 4096 x 1 SRAM 55-85 18 +5V MCM2147
MM2708 1024 x 8 EPROM 450 24 +12, 25V MCM2708
MM2716 2048 x 8 EPROM 450 24 +5V MCM2718
MM5235 8192 x 8 SROM 350 24 +5V MCMB68A364
MMS5257 4096 x 1 SRAM 200-450 18 +5V MCM6641
MM5257L 4096 x 1 SRAM 200-450 18 +5V MCMe6L41
MM5290 16,384 x 1 DRAM 150-300 16 +12, 25V MCM4116
NEC/EA
uPD414A 4096 x 1 DRAM 150-250 16 +12, x5V MCM4027A
uPD416 16,384 x 1 DRAM 150-300 16 +12, 25V MCM4116A
#PD2114L 1024 x 4 SRAM 200-450 18 +5V MCM21L14
uPD2147 4096 x 1 SRAM 55-85 18 +5V MCM2147
uPD2332 4096 x 8 ROM 350 24 +5V MCM68A332
uPD2716 2048 x 8 EPROM 450 24 +5V MCM2716
#PD4104 4096 x 1 SRAM 200-450 18 +5V MCMe66L41
»PD5101 256 x 4 SRAM 450-800 22 +5V MCMS5101
»PDE508 1024 x 1 SRAM 300-460 16 +5V MCM6508
EA2114 1024 x 4 SRAM 200-450 18 +5V MCM2114
EA2308/8308 1024 x 8 SROM 350 24 +5V MCM68A308
uPD or
EA2316A/8316A 2048 x 8 SROM 350 24 +5V MCMB68A316A
#PD or
EA2316E/8316E 2048 x 8 SROM 350 24 +5V MCMB68A316E
EA2708 1024 x 8 EPROM 450 24 +12, x5V MCM2708
uPD or EA2716 2048 x 8 EPROM 450 24 +5V MCM2716
EAB332 4096 x 8 SROM 350 24 +5V MCM68A332
NITRON
NC8570 128 x (7 x 9) SROM 350 24 +5V MCM68700
NCB571 128 x (7 x 9) SROM 350 24 +5V MCM668710
NC6572 128 x (7 x 9) SROM 350 24 +5V MCM66720
NC8573 128 % (7 x 9) SROM 350 24 +5V MCM66730
NC6574 128 x (7 x 9) SROM 350 24 +5V MCM66740
NC6575 128 x (7 x 9) SROM 350 24 +5V MCM66750
SIGNETICS
2607 1024 x 8 SROM 350 24 +5V MCMB88A308
2608 1024 x 8 SROM 350 24 +5V MCMBG68A30A
2609 128 x (7 x 9) SROM 350 24 +5V MCM68700
2660 4096 x 1 DRAM 120-250 16 +12, x5V MCM4027A
2614 1024 x 4 SRAM 200-450 18 +5V MCM21L14
2616 2048 x 8 SROM 350 24 +5V MCMBB8A316E
2633 4096 x 8 SROM 350 24 +5V MCMB8A332
2664 8192 x 8 SROM 350 24 +5V MCM68A364
2690 16,384 x 1 DRAM 250-350 16 +12, 25V MCM4116
2708 1024 x 8 EPROM 450 24 +12, x5V MCM2708
2716 2048 x 8 EPROM 450 24 +5V MCM2716
4027 4096 x 1 DRAM 150-250 16 +12, 25V MCM4027A
5101 256 x 4 SRAM 450-800 22 +5V MCM5101




Motorola’s
Organization Number of Power Motorola Pin-to-Pin
Part Number Description Access Time Pins Supplies Replacement
(ns Max)
SYNERTEK
Sy2114 1024 x 4 SRAM 200-450 18 +5V MCM21L14
SY2147 4096 x 1 SRAM 55-85 18 +5V MCM2147
SY2316A 2048 x 8 SROM 350 24 +5V MCMB8A316A
SY23168B 2048 x 8 SROM 350 24 +5V MCM68A316E
SY2332 4096 x 8 ROM 350 24 +5V MCMB68A332
SY2716 2048 x 8 EPROM 450 24 +5V MCM2716
SY5101 256 x 4 SRAM 450-800 22 +5V MCM5101
TEXAS INSTRUMENTS
TMS2114 1024 x 4 SRAM 200-450 18 +5V MCM2114
TMS2147 4096 x 1 SRAM 55-85 18 +5V MCM2147
TMS2516 2048 x 8 EPROM 450 24 +5V MCM2716
TMS2532 4096 x 8 EPROM 350-450 24 +5V MCM2532
TMS2708 1024 x 8 EPROM 450 24 +12, 25V MCM2708
TMS2716 2048 x 8 EPROM 450 24 +12, 5V TMS2716
TMS4016 2048 x 8 SRAM ! 200 24 +5V MCM4016
TMS4044 4096 x 1 SRAM ! 200-450 18 +5V MCM6641
TMS4116 16,384 x 1 DRAM 150-300 16 +12, 5V MCM4116
TMS4164 65,536 x 1 DRAM 150-250 16 +5V MCM6665
TMS4732 4096 x 8 SROM 350 24 +5V MCM68A332
TMS4764 8192 x 8 SROM 350 24 +5V MCM683685
TOSHIBA
TMM314 1024 x 4 SRAM 200-450 18 +5V MCM2114
TMM2147 4096 x 1 SRAM 1 55-85 18 +5V MCM2147
TC5516P 2048 x 8 SRAM | 200 24 +5V MCM4016
Part Number Guide
Directly 6800

Generic Part Number Speed Designator — 450 ns

R

Motorola MOS Low Power Package Type
Memory Prefix Version P =Plastic
L =Side Braze

C =Cerdip Frit-Seal Ceramic
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MPU Compatible Improved Version

NS

MCMG68A30A

A

Motorola MOS Access Time Designator

Memory Prefix No Letter = =450 ns
A==<350ns
B=s250ns




MOS Memories
RAM, EPROM, EEPROM, ROM
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@ MOTOROLA

MCM4027A

4096-BIT DYNAMIC RANDOM ACCESS MEMORY

The MCM4027A is a 4096 x 1 bit high-speed dynamic Random
Access Memory. It has smaller die size than the MCM4027 pro-
viding improved speed selections. The MCM4027A is fabricated
using Motorola’s highly reliable N-channel silicon-gate technology.

By multiplexing row and column address inputs, the MCM4027A
requires only six address lines and permits packaging in Motorola’s
standard 16-pin dual-in-line packages. Complete address decoding is
done on chip with address latches incorporated.

All inputs are TTL compatible, and the output is 3-state TTL
compatible. The MCM4027A incorporates a one-transistor cell
design and dynamic storage techniques, with each of the 64 row
addresses requiring a refresh cycle every 2.0 milliseconds.

® Maximum Access Time = 120 ns — MCM4027AC1
150 ns — MCM4027AC2
200 ns — MCM4027AC3
250 ns — MCM4027AC4

® Maximum Read and Write Cycle Time =
320 ns — MCM4027AC1, C2
375 ns — MCM4027AC3, C4

® Low Power Dissipation — 470 mW Max (Active)
27 mW Max (Standby)

MOS

(N-CHANNEL, SILICON-GATE)

4096-BIT DYNAMIC
RANDOM ACCESS
MEMORY

C SUFFIX
FRIT-SEAL CERAMIC PACKAGE
CASE 620-06

PIN ASSIGNMENT

® 3-State Output for OR-Ties Ves
® On-Chip Latches for Address, Chip Select, and Data In _Et'
® Power Supply Pins on Package Corners for Optimum Layout WE
® Industry Standard 16-Pin Package IS
® Page-Mode Capability a0
® Compatible with the Popular 2104/MK4096/MCM6604 izl
® Second Source for MK4027
VDD
TRUTH TABLE
Inputs Data Out Cycle Power Ref Function
RAS | €AS | TS | WE Previous Interim Present
L L L L Valid data High Imp. Input data Full-operating Yes Write cycle
L L L H Valid data High Imp. Valid data (cell) Full-operating Yes Read cycle
L L H X Valid data High Imp. High Imp. T Af—::.uif:ograting Yes Deselected-refresh
L H X X Valid data Valid data Valid data Reduced operating Yes RAS only-refresh
H L X X Valid data High Imp. High Imp. Standby No Standby-output disabled
H H X X Valid data Valid data Valid data Standby No Standby-output valid
H = High, L Low, X Don’t Care

2-3
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MCM4027A
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BLOCK DIAGRAM

WRITE Write
Clocks
RAS RAS Clocks
[e——
Data In Data In
! Buffer
Address
Clocks
CASs
| cClocks [
I Reset Data
CAs * { Data Out out.
#:]Fﬂ Enable Buffer
_ Chip Select
cs Input Buffer w
A5 — Dummy Cells
[ — |
A4 Address Memory Array
A3 > Buffers Row
6) Decode 1-0f-2
A2 —————————» oder 64 Sense Refresh Amplifiers Data Bus
AMl—— o Rowand (1-01-64) Data In/Out Gating Select
I
A0 Column [ [
lMernor\/ Array :
|
| Dummy Cells |
1 1
Column Decoder

(1-0f-32)

L]

A

OPERATING CHARACTERISTICS

ADDRESSING

The MCM4027A has six address inputs (AO—A5) and
two clock signals designated Row Address Strobe (RAS)
and Column Address Strobe (CAS). At the beginning of
a memory cycle, the six low order address bits AQ through
A5 are strobed into the chip with RAS to select one of
the 64 rows. The row address strobe also initiates the tim-
ing that will enable the 64 column sense amplifiers. After
a specified hold time, the row address is removed and the
six high order address bits (A6—A11) are placed on the
address pins. This address is then strobed into the chip
with CAS. Two of the 64 column sense amplifiers are
selected by A1 through A5. A one of two data bus select
is accomplished by AQ to complete the data selection.
The Chip Select (CS) is latched into the port along with
the column addresses.

2-4

DATA OUTPUT

In order to simplify the memory system designed and
reduce the total package count, the MCM4027A contains
an input data latch and a buffered output data latch. The
state of the output latch and buffer at the end of a mem-
ory cycle will depend on the type of memory cycle per-
formed and whether the chip is selected or unselected for
that memory cycle.

A chip will be unselected during a memory cycle if:

(1) The chip receives both RAS and CAS signals,
but no Chip Select signal.
(2) The chip receives a CAS signal but no RAS

signal. With this condition, the chip will be
unselected regardless of the state of Chip
Select inbut

If, during a read, write, or read-modify-write cycle,




MCM4027A

the chip is unselected, the output buffer will be in the
high impedance state at the end of the memory cycle.
The output buffer will remain in the high impedance state
until the chip is selected for a memory cycle.

For a chip to be selected during a memory cycle, it
must receive the following signals: RAS, CAS, and CTip
Select. The state of the output latch and buffer of a
selected chip during the following type of memory cycles
would be:

(1)  Read Cycle — On the negative edge of CAS,
the output buffer will unconditionally go to a
high impedance state. It will remain in this
state until access time. At this time, the out-
put latch and buffer will assume the logic
state of the data read from the selected cell.
This output state will be maintained until the

chip receives the next CAS signal.

(2) Write Cycle — If the WE input is switched to a
logic 0 before the CAS transition, the output
latch and buffer will be switched to the state
of the datainput at the end of the access time.
This logic state will be maintained until the
chip receives the next CAS signal.

(3) Read-Modify-Write — Same as read cycle.

DATA INPUT

Data to be written into a selected storage cell of the
memory chip is first stored in the on-chip data latch.
The gating of this latch is performed with a combination
of the WE and CAS signals. The last of these signals to
make a negative transition will strobe the data into the
latch. If the WE input is switching to a logic O in the
beginning of a write cycle, the falling edge of CAS strobes
the data into the latch. The data setup and hold times
are then referenced to the negative edge of CAS.

If a read-modify-write cycle is being performed, the
WE input would not make its negative transistion until
after the CAS signal was enabled. Thus, the data would
not be strobed into the latch until the negative transistion
of WE. The data setup and hold times would now be ref-
erenced to the negative edge of the WE signal. The only
other timing constraints for a write-type-cycle is that both
the CAS and WE signals remain in the logic O state for a
sufficient time to accomplish the permanent storage of
the data into the selected cell.

INPUT/OUTPUT LEVELS

All of the inputs to the MCM4027A are TT L-compatible,
featuring high impedance and low capacitance (5 to 7 pF).
The three-state data output buffer is TTL-compatible and
has sufficient current sink capability (3.2 mA) to drive
two TTL loads. The output buffer also has a separate
VCC pin so that it can be powered from the same supply
as the logic being employed.

REFRESH

In order to maintain valid data, each of the 64 internal
rows of the MCM4027A must be refreshed once every 2 ms.
Any cycle in which a RAS signal occurs accomplishes a
refresh operation. Any read, write, or read-modify-write
cycle will refresh an entire internally selected row. How-
ever, if a write or read-modify-write cycle is used to per-
form a refresh cycle the chip must be deselected to pre-
vent writing data into the selected cell. The memory can
also be refreshed by employing only the RAS cycle. This
refresh mode will not shorten the refresh cycle time; how-
ever, the system standby power can be reduced by approx-
imately 30%.

I1f the RAS only refresh cycles are employed for an ex-
tended length of time, the output buffer may eventually
lose data and assume the high impedance state. Applying
CAS to the chip will restore activity of the output buffer.

POWER DISSIPATION

Since the MCM4027Ais a dynamic RAM, its power
drain will be extremely small during the time the chip is
unselected.

The power increases when the chip is selected and
most of this increase is encountered on the address
strobe edge. The circuitry of the MCM4027A is largely
dynamic so power is not drawn during the whole time
the strobe is active. Thus the dynamic power is a function
of the operating frequency rather than the active duty
cycle.

In a memory system, the CAS signal must be supplied
to all the memory chips to ensure that the outputs of
the unselected chips are switched to the high impedance
state. Those chips that do not receive a RAS signal will
not dissipate any power on the CAS edge except for that
required to turn off the chip outputs. Thus, in order to
ensure minimum system power, the RAS signal should be
decoded so that only the chips to be selected receive a
RAS signal. If the RAS signal is decoded, then the chip
select input of all the chips can be set to a logic O state.

the patent rights of Motorola or others.

product(s) at any time.

Circuit diagrams external to or containing Motorola products are included as a means of illustration only. Complete information
sufficient for construction purposes may not be fully illustrated. Although the information herein has been carefully checked and is believed
to be reliable, Motorola assumes no responsibility for inaccuracies. Information herein does not convey to the purchaser any license under

The information contained herein is for guidance only, with no warranty of any type, expressed or implied. Motorola reserves the right
to make any changes to the information and the product(s) to which the information applies and to discontinue manufacture of the




MCM4027A

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted.)

RECOMMENDED OPERATING CONDITIONS (Referenced to Vgg = Ground.)

Parameter Symbol Min Typ Max Unit Notes
Supply Voltage Vbo 108 12.0 13.2 Vdc 2
Vee Vgs 5.0 Voo Vdc 3
Vss o] 0 0 Vdc 2
Vgg -45 -5.0 -55 Vdc 2
Logic 1 Voltage, RAS, CAS, WRITE ViHC 2.4 5.0 70 Vdc 2,4
Logic 1 Voltage, all inputs except RAS, CAS, WRITE VK 22 5.0 7.0 Vdc 2,4
Logic O Voltage, all inputs ViL -1.0 0 08 Vdc 2,4
DC CHARACTERISTICS (Vpp - 12V *10%, Veg = 5.0 V + 10%, Vgg = -5.0 V ¢ 10%, Vg =0 V, T A = 0 to 70°C.) Notes 1,5
Characteristic Symbol Min Typ Max Units Notes
Average Vpp Power Supply Current IpD1 35 mA 6
Ve Power Supply Current Icc mA 7
Average Vgg Power Supply Current IgB 250 A
Standby Vpp Power Supply Current IpD2 2 mA 9
Average Vpp Power Supply Current during 1pD3 25 mA 6
"R_As_only" cycles
Input Leakage Current (any input) hi(L) 10 A 8
Output Leakage Current to() 10 HA 9,10
Output Logic 1 Voltage @ I5, = -5 mA VOoH 24 Vdc
Output Logic 0 Voltage @ Iy = 3.2 mA VoL 0.4 Vdc

NOTES 1 through 11:

1. Ta is specified for operation at frequencies to trg = trc(min).
Operation at higher cycle rates with reduced ambient temperatures
and higher power dissipation is permissible provided that all ac
parameters are met.

2. All voltages referenced to Vgs.

3. Output voltage will swing from Vgg to Vcc when enabled,
with no output load. For purposes of maintaining data in standby
mode, Vcc may be reduced to Vgg without affecting refresh
operations or data retention. However, the Von(min) specifica-
tion is not guaranteed in this mode.

4. Device speed 1s not guaranteed at input voltages greater than
TTL levels (0 to 5v).

5. Several cycles are required after power-up before proper
device operation is achieved. Any 8 cycles which perform refresh
are adequate for this purpose.

6. Current is proportional to cycle rate. Ipp1(max) is measured
at the cycle rate specified by tgc(min).

7. Icc depends on output loading. During readout of high level
data Vg is connected through a low impedance (135 2 typ) to
Data Out. At all other times |cc consists of leakage currents only.
8. All device pins at 0 volts except Vgg which is at -5 volts and
the pin under test which is at +10 volts.

9. Output is disabled (high-impedance) and RAS and CAS are
both at a logic 1. Transient stabilization is required prior to
measurement of this parameter.

10.0V < Vg <+10V.

11. Effective capacitance is calculated from the equation:

-AQ -
C av with AV = 3 volts.

EFFECTIVE CAPACITANCE (Full operating voltage and temperature range, periodically sampled rather than 100% tested) Note 11

Characteristic Symbol Max Unit
Input Capacitance (AD-AS), Din. CS Cin(EFF) 5.0 pF
RAS, CAS, WRITE 10.0
Output Capacitance Cout(EFF) 7.0 pF

ABSOLUTE MAXIMUM RATINGS (See Notes 1 and 2)

“(Vss-Ves >45V)

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS
ARE EXCEEDED. Functional operation should be restricted to RECOMMENDED
OPERATING CONDITIONS. Exposure to higher than recommended voltages
for extended periods of time could affect device reliability. VBB must be applied
prior to Vg and Vpp. Vgg must also be the last power supply switched off.

Rating Symbol Value Unit
Voltage on Any Pin Relative to Vgg* Vin. Vout -0.5 to +20 Vdc .
Operating Temperature Range Ta 0to+70 oc
Storage Temperature Range Tstg -65 to +150 oc ths‘ device ::o;lams .c(njrcumy htoh protect t:!le
Output Current (Short Circuit) lout 50 mAdc ;g‘::;r :‘IJ:::Trsnc fnaerlrziasg,'—hovl::v:r’, nl?s az\i;:dz:al

normal precautions be taken to avoid applica-
tion of any voltage higher than maximum rated
voltages to this high impedance circuit.




MCM4027A

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Read, Write, and Read-Modify-Write Cycles)

RECOMMENDED AC OPERATING CONDITIONS (Vpp < 12V - 10%, Vcc - 50 V - 10%, Vgg 5.0V - 10%.Vss O V.
TA = 0to 70°C.) Notes 1, 5, 12,18

MCM4027AC1 | MCM4027AC2 | MCM4027AC3 | MCM4027AC4
Parameter Symbol| Min Max Min Max Min Max Min Max Units Notes
Random Read or Write Cycle Time 'RC 320 320 375 375 ns 13
Read Write Cycle Time TRWC | 320 320 375 375 ns 13
Page Mode Cycle Time "PC 160 170 225 285 ns 13
Access Time From Row Address Strobe ‘RAC 120 150 200 250 ns 14,16
Access Time From Column Address Strobe 'CAC 80 100 135 165 ns 15, 16
Output Buffer and Turn-O#f Delay 'OFF 35 40 50 60 ns
Row Address Strobe Precharge Time ‘RP 100 100 120 120 ns
Row Address Strobe Puise Width '‘RAS 120 [ 10.000 | 150 [ 10.000 | 200 ] 10.000 | 250 | 10.000 ns
Row Address Strobe Hold Time ‘RSH 80 100 135 . 165 ns
Column Address Strobe Pulse Width 'CAS 80 100 135 165 ns
Column Address Strobe Hold Time 'CSH 120 150 200 250 ns
Row to Column Strobe Lead Time '‘RCD 15 40 20 50 25 65 35 85 ns
Row Address Setup Time 'ASR 0 0 0 0 ns
Row Address Hold Time ‘RAH 15 20 25 35 _ns
Column Adaress Setup Time '‘ASC -5 -10 -10 10 ns
Column Address Hold Time 'CAH 40 45 55 75 ns
[Column Address Hold Time Referenced to RAS | 'AR 80 95 120 160 ns
Chip Select Setup Time ‘csc 0 -10 -10 10 os
Chlg Select Hold Time 'CH 40 45 55 75 ns
Chip Select Hold Time Referenced to RAS 'CHR 80 95 120 160 ns
Transition Time Rise and Fall ‘T 3 35 3 35 3 50 3 50 ns 1
Read Command Setup Time 'RCS 0 0 [ 0 ns
Read Command Hold Time 'RCH 0 0 0 0 ns
Write Command Hold Time ‘WCH 40 45 55 75 ns
Write Command Hold Time Referenced to RAS | 'WCR | 80 95 120 160 ns
Write Command Puise Width ‘WP 40 45 55 75 ns
Write Command to Row Strobe Lead Time 'RWL 50 50 70 85 ns
Write Command to Column Strobe Lead Time ‘CWL 50 50 70 85 ns
Data in Setup Time 'DS 0 [}) 0 0 ns 19
Data in Hold Time 'DH 40 45 55 75 ns 19
Data in Hold Time Referenced to RAS 'DHR | 80 95 120 160 ns
Column to Row Strobe Precharge Time 'CRP 0 0 4] 0 ns
Column Precharge Time 'cP 60 60 80 110 ns
Refresh Period 'RFSH 2 2 2 2 ms
Write Command Setup Time 'WCS 0 0 0 0 ns
TES 1o WRITE Dela 'cCWD 60 60 80 90 ns 20
{RAS 10 WRTTE Detay ‘AWD | 100 110 145 175 ns 20
[Data Out Hold Time DOH 10 10 10 10 s
NOTES 12 through 20: 18.Vjcimin) or V y(min) and V)_(max) are reference levels for

measuring timing of input signals. Also, transition times are

12. AC measurements assume t1 = 5 ns.
measured between Vg or Vi and V.

13. The specifications for tgc(min) and tgwg(min) are used only
to indicate cycle time at which proper operation over the full
temperature range (0°C < T < 70°C) is assured.

19.These parameters are referenced to CAS leading edge in
random write cycles and to WRITE leading edge in delayed write
or read-modify write cycles.

14. Assumes that t, <t (max).
RCD = 'RCD 20.twCS. tCcwD. and tgwp are not restrictive operating para-

15. Assumes that tacp > tRCp (max). meters. They are included in the data sheet as electrical charac-

16.Measured with a !oad circuit equivalent to 2 TTL loads and terisitcs only: If tycs = twcs(min), the cycle is an early write
100 pF. cycle and Data Out will contain the data written into the selected
17.0peration within the trcp{max) limit insures that tgac(max) cell. If tcwp = tcwp(min) and trwp = trwp(min), the cycle is
can be met. tgcplmax) is specified as a reference point only; if a read-write cycle and Data Out will contain data read from the
tRCD is greater than the specified tgcp{max) limit, then access selected cell. If neither of the above sets of conditions is satisfied,
time is controlled exclusively by tcaC- ' the condition of Data Out (at access time) is indeterminate.
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READ CYCLE TIMING

ADDRESSES

WRITE

DOu(

Vine
Vie

ViH

ViL

VoH
VoL
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Address Address
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WRITE CYCLE TIMING

AS

ADDRESSES

WRITE

cs

Oout

T
ViHe I \k /
Vie ! . d
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ViH
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'

twes (e = TWCH
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- TWCR - el

o
oS s @ 1DH %
: P |

.._lDHg..’_..... -
ICSC —fesi 1 ICH #
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ViH H ! < >
\ N f R R
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3 ICHR "
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TOFF --<.!v <~ -lpoH "~ *|
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READ-MODIFY-WRITE TIMING

ib»—— S s -~ TRWC |
[, ——— . tRAS e =
e taR -
Vv —\
HAS IHC ’\ |
Viu X
taco . —— tCAS - ———— - - — H - tCRP %
R Vine ){
CAS K
Viu : ix A
' |
il 'RAH i
tASR -+ tasc ’-——1 [---»—tCAH
.« VIR ¢ Row Y Column
ADDRESSES Vi QL Address Address m
1
T e e
1
TRCS fe s [ — o = ICWD - - e ——ete——TAWL ——
—— ViHC t
WRITE : L
Vic [ k \
ey — lie tywp -+
tesc - el betcH
o IR
Vic
fe—-——tcac DO
tOFF —H : I
v |
" o —— B ¥
VoL t
|- ——————----tRAC B ~-——-| l I
tos ——, L—— -tDH
Vil SV oveY%e % % % %% %
o 909.9,0.020.020.0.
000202006 20%6% %0 70%% %6962 % %4 %% 20%0%6%626%6%6%%%%%"

RAS ONLY REFRESH TIMING

I the ]
©—-— tRAS — g i
_ Vinc l d
RAS v i E\
i
tRAH ’1 - [P R —
- tASR
Vin TSR
ADDRESSES . m Row Address 0020202020 20%626 % %%
DOUI VOH
Vou
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PAGE MODE READ CYCLE

TRAS

ViH
Addresses

QUG

ODAAAN AVaVaAVA'

'CAc——1 |

! A
t: ‘cac
'csc re— tcsc - fcsc ‘—-—
« TR g
lﬂ——!'RAc——b 41 ‘ |
OFF  1OFF la—ae] |toon

4 )
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VoL - Yy

L T
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_

——  ViHC-
Writs -

PAGE MODE WRITE CYCLE
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HAS ViHe- -__‘AR_.‘
Vi

L‘—’—‘OFF I L———'OFF tOFF U———lDOH

Vou —y —r Y
Bour ng : : Y { Valid Data }—{ Valid Data E—Q/alld Data H
TWCH e
re—rtcwiL

o
Write ..‘ /
W .‘l EWP
1
le 1OH - (s 4 [Py RWL
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" Data Data
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Row Address A5 A4 A3 A2 A1 A0
' Column Address A5 A4 A3 A2 A1 AD

Column Addresses

A AAAAA

Rows 543210
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@ MOTOROLA

MCM4116B

16,384-BIT DYNAMIC RANDOM ACCESS MEMORY

The MCM41168B is a 16,384-bit, high-speed dynamic Random
Access Memory designed for high-performance, low-cost
applications in mainframe and buffer memories and peripheral
storage. Organized as 16,384 one-bit words and fabricated using
Motorola’s highly reliable N-channel double-polysilicon technology,
this device optimizes speed, power, and density tradeoffs.

By multiplexing row and column address inputs, the MCM4116B
requires only seven address lines and permits packaging in
Motorola’s standard 16-pin dual in-line packages. This packaging
technique allows high system density and is compatible with widely
available automated test and insertion equipment. Complete
address decoding is done on chip with address latches incorporated.

All inputs are TTL compatible, and the output is 3-state TTL
compatible. The data output of the MCM41168B is controllied by the
column address strobe and remains valid from access time until the
column address strobe returns to the high state. This-output scheme
allows higher degrees of system design flexibility such as common
input/output operation and two dimensional memory selection by
decoding both row address and column address strobes.

The MCM4116B incorporates a one-transistor cell design and
dynamic storage techniques, with each of the 128 row addresses
requiring a refresh cycle every 2 milliseconds.

@ Flexible Timing with Read-Moaify-Write, RAS-Only Refresh, and
Page-Mode Capability

@ Industry Standard 16-Pin Package

® 16,384 X 1 Organization

® +10% Tolerance on All Power Supplies

@ All Inputs are Fully TTL Compatible

® Three-State Fully TTL-Compatible Output

@® Common |/0 Capability When Using “Early Write”" Mode

® On-Chip Latches for Addresses and Data In )

® Low Power Dissipation — 463 mW Active, 20 mW Standby (Max)

@ Fast Access Time Options:150 ns — MCM41168P-15, BC-15
200 ns — MCM4116BP-20, BC-20
250 ns — MCM4116BP-25, BC-25
300 ns — MCM4116BP-30, BC-30

® Easy Upgrade from 16-Pin 4K RAMs

MOS

(N-CHANNEL)

16,384-BIT DYNAMIC
RANDOM ACCESS
MEMORY

Nl

P SUFFIX
PLASTIC PACKAGE ¢
CASE 648 ,
C SUFFIX
FRIT-SEAL CERAMIC PACKAGE
CASE 620

ABSOLUTE MAXIMUM RATINGS (See Note)

PIN ASSIGNMENT

PIN NAMES
AQ-AB. [URT S Address Inputs
CAS........ Column Address Strobe

. ...Row Address Strobe
W Read/Write Input

VBB.--.... L .Power (-5 V)

Rating Symbol Value Unit vVee.--- ....Power (+5 V)

X N VpD.-- .o......Power (+12V)

Voltage on Any Pin Relative to Vgg Vin, Vout | -0.5t0 +20 v VSS. Ground
Operating Temperature Range TA 0 to +70 °c
Storage Temperature Range Tstg —65t0 +150 | ©°C
Power Dissipation Pp 1.0 w

Data Out Current lout 50 mA This device contains circuitry to protect the

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS zre ex-
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT-
ING CONDITIONS. Exposure to higher than recommended voltages for extended

periods of time could affect device reliability.

inputs against damage due to high static volt-
ages or electric fields; however, it is advised that
normal precautions be taken to avoid applica-
tion of any voitage higher than maximum rated
voltages to this high impedance circuit.

2-13
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BLOCK DIAGRAM

WRITE __lj‘j_’ Write
Clocks

Clock T
RAS ¢
Data e Datain
Multiplexed in o
Clock Buffer e s
Generator
Clock Inhibit Data | . Data Out
—— J Generator Latch On'a'l . Q
ca ) No. 2 | Retease L Buffer
Dummy Cells
A6 :
'
A5 ——————# “ _: Memory Array ’DO' 2
ux : ata
——
Aad Address Row 128 Bus
A3 —————————=#1 Input | Decoder Row 128 - Sense - Refresh Amps Select
PO A 1128 Lines Data
m ! In/Out
Al —————————— ] : Memory Array
)
S ——
A0 Oummy Celis
E | __ 64-Column _ _ |
‘ Select Lines
Mox | Column Decoders
Switch Al -A6 1.0164
I |t
AOQ

DC OPERATING CONDITIONS AND CHARACTERISTICS

(Full operating voltage and temperature range uniess otherwise noted.)
RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit Notes

Supply Voltage VoD 1038 120 132 \ 1
Vee 45 5.0 55 v 1.2
Vss 0 0 0 -V 1
VBB -4.5 -5.0 -5.5 \ 1

Logic 1 Voltage, RAS, CAS, WRITE ViHC 24 - 7.0 v 1

Logic 1 Voltage, all inputs except RAS, CAS. WRITE ViH 24 - 70 v 1

Logic 0 Voltage, all inputs ViL -1.0 -- 0.8 \ 1

DC CHARACTERISTICS (Vpp 12V "10%. Vec 50V -10%, Vgg -50V ~10% Vgg - 0V.Ta 010 70°C)
Characteristic Symbol Min Max Units Notes

Average Vpp Power Supply Current IpD1 - 35 mA 4

V¢ Power Supply Current icc - - mA 5

Average Vgg Power Supply Current 1881.,3 - 200 A

Standby Vgg Power Supply Current 1882 - 100 HA

Standby Vpp Power Supply Current 1pD2 - 15 mA 6

Average Vpp Power Supply Current during “’“RAS only” cycles 1003 - 7 mA 4

Input Leakage Current (any input) L) - 10 uA

Output Leakage Current lo(L) - 10 uA 6.7

Output Logic 1 Voltage @ Igyy = -5 mA VoH 24 - Vv 2

Output Logic 0 Volitage @ lgy¢ =4.2 mA VoL - 04 v

':‘olisv'oltagos referenced to Vgg. Vgg must be applied before and removed after other supply voltages

2. Output voltage will swing from Vgg 10 Ve under open circuit conditions. For purposes of mamntaining data 1n power down mode, Vg
may be reduced to Vgg without affecting refresh operations. Vg{min) specification is not guaranteed in th's mode

. Several cycles are required after power-up before proper device operation is achieved. Any 8 cycles which perform refresh are adequate

. Current is proportional to cycle rate; maximum current 1s measured at the fastest cycle rate
Icc depends upon output loading. The Ve supply is connected to the output buffer only.
Output is disabled (open-circuit) when CAS is at a logic 1

7. OV € Vg, S +65V.

CAPACITANCE (f=1.0 MHz, To =25°C, Vcc =5V, penodically sampled rather than 100% tested) (See Note 8)

[ 2]

Parameter Symbol | Typ | Max | Unit| Notes
Input Capacitance (A0-A5), D,y Cn 40| 50 | pF 9
Input Capacitance RAS, CAS, WRITE - Ci2 80| 10 | pF 9
Output Capacitance (Do) Co 50| 70 | pF| 7.9

2-14



- e

7

MCM4116B

AC OPERATING CONDITIONS AND CHARACTERISTICS (See Notes 3,9, 14)

READ, WRITE, AND READ-MODIFY-WRITE CYCLES
(Vpp =12V :10%,Voc =50V +10%, Vg = -5.0 V + 10%, Vgg =0 V, T4 =0 to 70°C.)

MCM4116B-156/|MCM41168-20| MCM4116B-26 | MCM41168-30

Parameter Symbol Min Max Min Max Min Max Min Max Units | Notes
Random Read or Write Cycle Time tRC 375 - 375 - 410 - 480 - ns
Read Write Cycle Time - TRWC 375 - 375 - 515 - 660 - ns
Access Time from Row Address Strobe tRAC - 150 - 200 - 250 - 300 ns 10,12
Access Time from Column Address Strobe tCAC - 100 - 135 - 165 - 200 ns 11,12
Output Buffer and Turn-off Delay tOFF 0 50 0 50 0 60 0 60 ns 17
Row Address Strobe Precharge Time tRP 100 - 120 - 150 - 180 - ns
Row Address Strobe Pulse Width tRAS 150 | 10,000| 200 | 10,000| 250 {10,000( 300 {10,000 ns
Column Address Strobe Pulse Width tCAS 100 [10,000| 135 [ 10,000 165 |[10,000{ 200 |[10,000| ns
Row to Column Strobe Lead Time tRCD 20 50 25 65 35 85" 60 100 ns 13
Row Address Setup Time tASR 0 - 0 - 0 - 0 - ns
ARow Address Hold Time tRAH 20 - 25 - 35 - 60 - ns
Column Address Setup Time tASC -10 - -10. - -10 - -10 - ‘ns
Column Address Hold Time tCAH 45 - 55 - 75 - 100 - ns
Column Address Hold Time tAR 95 - 120 - 160 - 200 - ns
Referenced to RAS .
Transition Time (Rise and Fall) T 3.0 35 30 50 30 50 3.0 50 ns 14
| Read Command Setup Time tRCS 0 - 0 - 0 - 0 - ns
Read Command Hold Time tRCH 0 - 0 - 0 - 0 - ns
Write Command Hold Time tWCH 45 - 55 - 75 - 700 - ns
Write Command Hold Time tWCR 95 - 120 - 160 - 200 - [ ns
- Referenced to RAS
Write Command Pulse Width twp 45 - 55 - 75 - 100 - ns
Write Command to Row Strobe Lead Time TRWL 60 — 80 - 100 - 180 - ns
Write Command to Column Strobe tewL 60 - 80 - 100 - 180 - ns
" Lead Time
Data in Setup Time tps 0 - 0 - 0 - 0 - ns 15
Data in Hold Time 1DH 45 — 55 — 75 — 100 — ns 15
Data in Hold Time Referenced to RAS tDHR 95 - 120 - 160 - 200 - ns
Column to Row Strobe Precharge Time 1CRP -20 = -20 - -20 - -20 = ns
RAS Hold Time tRsH | 100 - 135 - 165 - 200 - ns
Refresh Period tRFESH - | 20 - 290 - 20 - 20 ms
WRITE Command Setup Time WCs -20 — -20 - -20 — -20 - ns
CAS to WRITE Delay cwp | 70 - 95 - 125 — 180 - ns 16
RAS to WRITE Delay tawp | 120 - 160 | - 210 - 280 - ns 16
CAS Precharge Time (Page mode cycle only) tcP 60 - 80 - 100 - 100 - ns
Page Mode Cycle Time tpC 170 — 225 — 275 - 325 - ns
CAS Hold Time tcsH | 150 | - 200 | - 250 B 30 [ - ns
NOTES: (continued) ] -
8. Capacitance measurec.! with a Boonton Meter or effective capacitance calculated from the equation: C .'A—\;
‘9. AC measurements assume tT = 5.0 ns.
10. Assumes that trcp * tT < tRgD (max). .
11. Assumes that tRcp * tT > tRCD (max).
12. Measured with a load circuit equivalent to 2 TTL loads and 100 pF.
13. Operation within the trcp (max) limit ensures that tg o (max) can be met. trcp (max) is specified as a reference point only; if tRCD
is greater than the specified trcp (max) limit, then access time is controlled exclusively by tcaC.
14. V¢ (min) or V| (min) and V| (max) are reference levels for measuring timing of input signals. Also, transistion times are measured
between Vjc or Vi and V.
15. These parameters are referenced to CAS leading edge in random write cycles and to WRITE leading edge in delayed write or read-modify-
write cycles. g
16. twcs. tcwD and trwp are not restrictive operating parameters. They zre included in the data sheet as electrical characteristics only: |If
WwCs > twes (min), the cycle is an early write cycle and the data out pin will remain open circuit {high impedance) throughout the
entire cycle; If tcwp = tewp (min) and tawp > trwD (min), the cycle is a read-write cycle and the data out will contain data read from
the selected cell; If neither of the above sets of conditions is satisfied the condition of the data out (at access time) is indeterminate.
17. Assumes that tcgp > 50 ns.
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READ CYCLE TIMING

RC
trRAS ———]
taAR |
VN —Y
RAS v E \
n K A
CSH 1[ tRp ——am

= KO\ [/ U
|-‘Aan sq ‘ASC.1 }-—'CAH

v n
ADDRESSES ' Row Column
Vi Address Address A

— \
N
TCAC ———o
tRAC F toFF

VoH . }‘ Valid
Q (Data Out) v High Z % Date ,>

oL

0|
[

WRITE CYCLE TIMING

RC
tRas
RAS ViH N je—— AR —
Viu K £ X
%—T‘CST tRSH ‘ tRp —#
r@&———1IRCD ! tcas r ICRP —
— Vin |
cas Vi X /| / \_
TRAH . .1 CAH
r“ASRH -—-1 ASC -
Vin Row Column
oonesses | TR e IR o
| ! tcwiL :
twCs
t
[ Vin e ‘.I "'(:va H-: X )XXXOOOOOOOOXXODDOOOOOOX
WRITE viL | | j 00000:0.0.0000.’.’.’.’.0 00000.00000.0.0.00.00000
: ! TRWL
— twCR
}<'os je—toH
Vin 000NN (XXX
D (Data In) )
v 2N ORI
le———— 'DHR

VoH
High
Q(Data Oty igh Z



MCM41168

READ-WRITE/READ-MODIFY-WRITE CYCLE

tRWC -
'RAS
= Vin taAR =
RAS
Viu k. |
| t
RSH —o tap
——tcsH
e———tRCD | tcas tCRPa
I v
cAs 'H \ | |
Vi
tRAH
'AsRT‘J e -1‘Asc- ha-tCAH
. Vin Row 4 Column
ADDRESSES ViL W Address Address
l l tRWD WL —enl
tncsT-.‘ ll= tcwo tRWL —a
R Vin
WRITE |
Vi I
‘ e
I tcac —oi e toFF
VoH =
Q (Data Out) L Vaid D
VoL K Data i,
t N — |
e e
t0s H= -
VinH -
Valid
D (Datain) v, Data 4
RAS ONLY REFRESH TIMING
Note: CAS = V yc. WRITE = Don’t Care
tRC
} tRAS
_ ViH Y
AAS v /1 \
tRaH —o - (gp ——f

v VAVaVaVAVAVAV AV VAV VoV VoY,
soonesses v KRR
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figh Z
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PAGE MODE READ CYCLE
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MCM4517

Advance Information j

16,384-BIT DYNAMIC RAM

The MCM45617 is a 16,384-bit, high-speed, dynamic Random-Access
Memory. Organized as 16,384 one-bit words and fabricated using
HMOS high-performance, N-channel, silicon-gate technology. This
new breed of 5-volt only dynamic RAM combines high performance
with low cost and improved reliability.

By multiplexing row- and column-address inputs, the MCM4517 re-
quires only seven address lines and permits packaging in standard 16-pin
dual-in-line packages. Complete address decoding is done on chip with
address latches incorporated. Data out is controlled by CAS allowing
for greater system flexibility.

All inputs and outputs, including clocks, are fully TTL compatible.
The MCM4517 incorporates a one-transistor cell design and dynamic
storage techniques.
©® Organized as 16,384 Words of 1 Bit
@ Single +5 Volt Operation
® Fast 100 ns Operation
® Low Power Dissipation:

150 mW Maximum (Active)
14 mW Maximum (Standby)

® Maximum Access Time
MCM4517-10 — 100 ns
MCM4517-12 — 120 ns
MCM4517-15 — 150 ns
MCM4517-20 — 200 ns
® Three-State Data Output
@ Internal Latches for Address and Data Input
@ Early-Write Common |/0 Output Capability
® 64K Compatible 128-cycle, 2 ms Refresh
® RAS-only Refresh Mode
® CAS Controlled Output

® Upward Pin Compatibility from the 16K RAM (MCM4116) to the 64K
RAM (MCM6664)

® Allows Negative Overshoot Vi Min= —2 V
® Hidden RAS Only Refresh Capability

MOS

(N-CHANNEL, SILICON-GATE)

16,384-BIT
DYNAMIC RAM

1 C SUFFIX
1 CERAMIC PACKAGE
CASE 620-06

1 P SUFFIX
1 PLASTIC PACKAGE
CASE 648-06

BLOCK DIAGRAM

Column <«—VoD
Sonse <«—Vss
Amy
E 64 x 128 Cell "
H Memory Array < T
€
3 ERS
E L’llscl:\ 1 of 128 Row 3 §
{Row! Decoder g§ [ T on o
3 — L Bufter fw Dout
° il
‘—J 64128 Cell 2 (Cotumn)

Memory Array T

PIN ASSIGNMENT

Vce

PIN NAMES
.Address Input

RAS....ccoooiii.

CAS....ccvi Column Address Strobe
VCC oo Power (+5 V)
VS i Ground

This device contains circuitry to protect the in-
Datz puts against damage due to high static voltages

RAS: CAS
RAS Cock "  Clock E Wrue

i_

— =1 Enable Input —

Genarator Generator Butter Buter or electric fields; however, it is advised that nor-
&3 mal precautions be taken to avoid application of
W any voltage higher than maximum rated voltages

to this high-impedance circuit.

ADI836R1/11-80
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MCM4517

ABSOLUTE MAXIMUM RATINGS (See Note) FIGURE 1 — OUTPUT LOAD
Rating Symbol Value Unit 5V
Voltage on Any Pin Relative to Vgg Vin. Vout -210 +7 Vdc 970 @
Operating Temperature Range Ta Oto +70 °C
Storage Temperature Range Tslg -65t0 +150 | °C Q <
Power Dissipation Pp 1.0 W
Data Out Current lout 50 mA 100 pF* 12k U

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex-
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT-
ING CONDITIONS. Exposure to higher than recommended voltages for extended
periods of time could affect device reliability. *Includes Jig Capacitance ~=—

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full Operating Voltage and Temperature Range Unless Otherwise Noted.)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol | Min | Typ Max Unit |Notes
Supply Vohage x(S:(S: 465 560 5(')5 " 1
Logic 1 Voltage, All Inputs ViH 24 - vVee+1t v 1
Logic 0 Voltage, All Inputs . ViL -20| - 0.8 v 1
DC CHARACTERISTICS
Characteristics Symbol | Min | Typ Max | Units | Notes

Ve Supply Current (Standby) Icc - 1.2 25 mA 5
Ve Supply Current (Operating)

4517-10, trc =225 - 22 27

4517-12, trc =250 Icc2 - 20 25 mA 4

4517-15, trc =300 - 18 23

4517-20, tpc =350 -] 1 21
Vcc Supply Current (RAS-Only Cycle)

4517-10, tgc =225 - 14 18

4517-12, tgc =250 Icc3 - 12 16 mA 4

45617-15, tpc = 300 - n 14

4517-20, trc =350 - 10 12
Ve Standby Current (Standby, Output Enable) (CAS at Vi, RAS at Viy) Icca | — [ 25 5 mA
Input Leakage Current (Any Input) i) - - 10 BA
Output Leakage Current (05 Voyys5.5) (CAS at Logic 1) 10(L) - - 10 A
Output Logic 1 Voltage@loyt= —4 mA VOH | 24| - - \
Output Logic 0 Voltage@lgyt=4 mA VoL - - 04 v

AC OPERATING CONDITIONS AND CHARACTERISTICS
(See Notes 2, 3, 9, 14 and Figure 1) (Read, Write, and Read-Modify-Write Cycles)
(Full Operating Voltage and Temperature Range Unless Otherwise Noted)

RECOMMENDED AC OPERATING CONDITIONS

. MCM4517-10{MCM4617-12JMCM4516-16{MCM4617-20|
Parsmeter Symbol e T Max | Min [ Max | Min [ Max | Min] Max | o | Mo

. |Random Read or Write Cycle Time tRC 26| — [260| - 30| - |30 - ns | 89

Read-Modify-Write Cycle Time tawc | 26| - | 270| - | 320| - | 365| - ns | 89

Access Time from Row Address Strobe tRAC - | 100| - | 120]| — | 15| - | 200 | ns [10,12

Access Time from Column Address Strobe tCAC - 60 - 75 — 95 — |1 120 [ ns [11,12

Output Buffer and Turn-Off Delay tOFF 0 30 0 35 0 40 0 60 | ns| 18

Row Address Strobe Precharge Time tRP 00| — | 110 - 16 | — 150 | - ns

Row Address Strobe Pulse Width tRAS | 100 [ 10000 120 | 10000| 150 |10000| 200 | 10000| ns

Column Address Strobe Pulse Width 1CAS 60 [10000| 75 |10000| 95 10000 120 | 10000| ns

Row to Column Strobe Lead Time tRCD 25| 4 | 25| 4 | 25 | 55 | 0| 80 | ns 13

Row Address Setup Time tASR 0 - 0 - 0 - 0 - ns

Row Address Hold Time tRAH 15 - 15 - 20 - 2% - ns

Column Address Setup Time tASC 0 - 0 - 0 - 0 - ns

Column Address Hold Time tCAH 40 — 45 — 55 — 60 ns

Column Address Hold Time Referenced to RAS tAR 80 - 0 — | 1o| - {140] - | n§

Transition Time (Rise and Fall) T 3 50 3 50 3 50 3 5 | ns 6
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MCM4517

AC OPERATING CONDITIONS AND CHARACTERISTICS
(See Notes 2, 3, 9, 14 and Figure 1)
(Read, Write, and Read-Modify-Write Cycles)
(Full Operating Voltage and Temperature Range Unless Otherwise Noted)

NOTES: 1.
2.

10.
1.
12.
13.

14.
15.

Parameter . . [MCM4517-10[MCM4617-12]MCM4617-15]MCM4617-20 Unit | Notes
iy Min | Max | Min | Max | Min | Max | Min | Max
Read Command Setup Time tRCS 0 - - 0 - 0 - ns
Read Command Hold Time 1RCH 0 - - 0 - 0 - ns | 14
Read Command Hold Time Referenced to RAS tRRH 20 — 25 - 35 - 40 - 14
Write Command Hold Time tweH | 40 - 45 — 55 = 60 - ns
Write Command Hold Time Referenced to RAS tWCR 90 — 100 | — 120 | - 140 — ns
Write Command Pulse Width WP 0 - 35 - 40 - 45 - ns
Write Command to Row Strobe Lead Time TRWL 40 — 45 — 50 — 55 — ns
Wirite Command to Column Strobe Lead Time tcwL | 40 - 45 - 50 - 55 - ns
Data in Setup Time tps 0 - 0 - 0 - 0 - ns | 15
Data in Hold Time tDH 40 — 45 - 55 - 60 - ns | 15
Data in Hold Time Referenced t. RAS tDHR | 80 | — | 90 ] - | 10| — |10 | - |ns
Column to Row Strobe Precharge Time _ICRP 0 — 0 - 0 — 0 - ns
RAS Hold Time tRSH | 60 | — | 75 | — | 95 | — |120]| — |ns
Refresh Period 1RESH — 20 - 2.0 - 20 — 20 | ms
Write Command Setup Time twcs 0 — 0 - 0 - 0 - ns 16
CAS to WRITE Delay tewp | 50| - |60 | - [ 5] - |8 | - [ns] 16
RAS to WRITE Delay tawp | 90 | — [110] - [140] - [0 ]| - [ns | 167
CAS Hold Time tcsH | 100 — | 120 - [150f — [200[ - |ns
Precharge, Non Page Mode t1CPN 30 - 35 - 40 - 50 - ns
CAPACITANCE (f=1.0 MHz, TpA=25°C, Vcc= +5 V. Periodically sampled rather than 100% tested.)
Parameter Symbol | Typ | Max | Units | Notes
Input Capacitance (AQ-A6), Djn . C | 40 ] 50| pF 7
Input Capacitance RAS, CAS, WRITE C2 | 50] 70| pF 7

All voltages referenced to Vss.
V4 min and V)i max are reference levels for measuring timing of input signals. Transition times are measured between V| and
ViL- .

. An inttial pause of 100 us is required after power-up followed by any 8 RAS cycles before proper device operation guaranteed.
. Current is a function of cycle rate and output loading; maximum current is measured' at the fastest cycle rate with the output

open.

. Output is disabled (open-circuit) and RAS and CAS are both at a logic 1.
. The transition time specification applies for all input signals. In addition to meeting the transition rate specification, all input sig-

nals must transmit between V| and Vj_ (or between V|| and V|H) in @ monotonic manner.

. Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C.=IAAVl

. The specifications for tg¢ (min), and trwC (min) are used only to indicate cycle time at which proper operation over the full tem-

perature range (0°C< T s70°C) is assured. B

. AC rneasurements assume t7=5.0 ns.

Assumes that tRcD s tRCD (Max)

Assumes that tgcp2tRCD (Max)

Measured with a current load equivalent to 2 TTL loads (+ 200 uA, —4 mA) and 100 pF (VoH=2.0V, VOL=0.8 V).
Operation within the tgcp (max) limit ensures that tRAC (max) can be met. tRCD (max) is specified as a reference point only; i
tRCD is greater than the specified tgcp (max) limit, then access time is controlled exclusively by tCAC.

Either tRRH or tRCH Must be satisfied for a read cycle.

These parameters are referenced to CAS leading edge in random write cycles and to WRITE leading edge in delayed write or read-
modity-write cycles.

. tWCS. ICWD. and tRWD are not restrictive operating parameters. They are included in the data sheet as electrical characteri-

istics only: if tyycs 2 twcs (min), the cycle is an early write cycle and the data out pin will remain open circuit (high impedance)
throughout the entire cycle; if tcywp 2 tcwp (min) and tgwp 2 tRWD (min), the cycle is a read-write cycle and the data out will
contain data read from the selected cell; if neither of the above sets of conditions is satisfied, the condition of the data out (at

access time) is indeterminate. _
Addresses, data-in and WRITE are don't care. Data-out depends on thé state of CAS. If TAS remains low., the previous output

will remain valid. CAS is allowed to make.an active to inactive transition during the RAS-only refresh cycle. When CAS is brought
high, the output will assume a high-impedance state.

. 1oft (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voitage leveis.



‘MCM4517

READ CYCLE TIMING

RC
e RAS
Vi = l‘-—————IAR———ﬂ F—ﬁ
AAS N
ViL \__
- CSH f tRP——
e—— tRep——n® I —'RSH @— 'CRP—9
J— ViH t j¢——— —'CAS————» |
CAS ’k
ViL \ [ /
tRAH
'ASR«"—. n-.' tAscﬂ M- CAH-B
v \
Addresses H Row Column
ViL Address - Address 7
le- IRRH
tRCS -4 RCH
VIH R OO
w1 RO TR
I tCAC XXXXXXXX
e——  WRAC—— o r— loff

VOH ¥ Valid
Out) i
Q (Data Out VoL High Z Data

WRITE CYCLE TIMING

RC
Vi R
—_— g——AR———
w o N |
l@————wsn 1RP.
}-t S

Q—mco————’n—r:tus—: J‘—'cnp
ViH
WS, A ) /| / \

tRAH

‘ASF‘.—"—. H-."Asc-.' -  j@—-'CAH

\
H Row Column
Addresses viL Address Address

- W———————
wes ta—a e
Vi d WP
WRITE
ViL
tRWL >
W CR
VIH .v.v.v".v".'.'.v.'." ’v.v.'.'.-.-.-. \ .v '.'.'.v.v.'.v.'.'.v‘v.'.'.'.v.v.'.'.V.‘.'."v.v.'.v.v.v.v".'.
ooswin |  SNEOXNEBANY SO R
VOH .
Q (Data Out) High Z
VoL
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RAS-ONLY REFRESH CYCLE
(Data-in and Write are Don’t Care, CAS is HIGH)

RC

v RP -9
H ‘_‘RAS—J

viL 7

Ie—RAH I —R
1ASR

ViH
resses, i .v’v’v v"
e XXX

()
XY
READ-WRITE/READ-MODIFY-WRITE CYCLE

VVVVVY VVYVVYVYVVYVVVYVVVYY
0.0’0’0.0.0 0 0.0.0.0’0 (X) 0.0.0.0.0.0

O ¢
’.?.0&202030.?.9.?.0.02?.9. XX

o 'RWC
v [~ ] tRAS
IH =y
RA3 S‘ AR

ViL K.
L tRSH RP
—tCSH —

j@——— 'RCO———P@———— ——— 'CAS tCRP9|
v A
cAs ™
viL
RAH
'ASR tAsc-| @CA
ViH ow Column
Addresses viL Address Address
l TRWD: P LWL~
tIcwp———9» IRWL——@
Vir VAV.V VY var v ivie va v
WRITE 0000000000000
WRITE L SO0
twep - toFF

ICAC————

VoH
. Valid
Hi
igh Z _—1L Dat

Q (Data Out)
vou l
{RAC————————

DS H
VIH OoooRroo YV AYAY TV Y VAT VY YN Y VAV VAV AV VYAV VATV VAV YV Y VAV VAV, VY CAVAVAVaV V.V V.V YV VAWV, VAV V. vy
OO O O RN o e e ey s AR KR
D (Data In) N N e B AN

IL

HIDDEN RAS-ONLY REFRESH CYCLE (See Note 18)
j———— Memory Cycle —————————pt@————————— Refresh Cycle —————————»{

N /N /

s JOOK 1 X RGO XIOEORGD
R QOGO
>_

Q (Data Out) / Valid Data
—Q
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PIN ASSIGNMENT COMPARISON

MCM4516 MCM4517
REFRESH Vss
D CAS
W Q
RAS A6
A0 A3
A2 A4
Al A5
Vee A7
N/C* 16pVss
D CAS
W Q
RAS A6
A0 A3
A2 A4
Al A5
vce A7
PIN VARIATIONS
Pin Number MCM4116 MCM4516 MCM4517 MCM6632 MCM6E663 MCM6664 MCM6665
1 Vpg(-5V) REFRESH N/ C REFRESH N/C* REFRESH N/C*
8 Vpp(+12V) vee vee vee vee vce vce
9 Veel+5V) N/C N/C A7 A7 A7 A7

*Internal pullup resistor should be left open or tied to VcC
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MCM6632

32,768-BIT DYNAMIC RAM

The MCM6632 is a 32,768 bit, high-speed, dynamic Random-Access
Memory. Organized as 32,768 one-bit words and fabricated using
HMOS high-performance N-channel silicon-gate technology. This new
breed of 5-volit only dynamic RAM combines high performance with low
cost and improved reliability.

By multiplexing row- and column-address inputs, the MCM6632 re-
quires only eight address lines and permits packaging in standard 16-pin
dual-in-line packages. Complete address decoding is done on chip with
address latches incorporated. Data out is controlled by CAS allowing
for greater system flexibility.

All inputs and outputs, including clocks, are fully TTL compatible.

. The MCMB6632 incorporates a one-transistor cell design and dynamic
storage techniques. In addition to the RAS-only refresh mode, refresh
control function available on pin 1 provides automatic and self-refresh
modes.
® Organized as 32,768 Words of 1 Bit
® Single +5 V Operation
® Fast 150 ns Operation
® Low Power Dissipation

275 mW Maximum (Active)
30 mW Maximum (Standby)
® Three-State Data Output
® Internal Latches for Address and Data Input
@ Early-Write Common 1/0 Capability
® 16K Compatible 128-Cycle, 2 ms Refresh
® Control on Pin'1 for Automatic and Self Refresh
® RAS-only Refresh Mode
® CAS Controlled Output
® Upward Pin Compatible from the 16K RAM (MCM4116)
® One Half of the 64K RAM MCM6664
® The Operating Half of the MCM®6632 is Indicated by Device Marking:
MCMB66320 Tie A7 CAS (A15) Low 0"
MCMB66321 Tie A7 CAS (A15) High 1"

MOS

(N-CHANNEL, SILICON-GATE)

32,768-BIT
DYNAMIC RANDOM ACCESS
MEMORY

L SUFFIX
CERAMIC PACKAGE
CASE 690

PIN ASSIGNMENT

Vee

PIN NAMES
REFRESH.............................. Refresh
AQ-A7 . Address Input
D...... viiveveiii......Data In
Q... viivieieiieio... ..Data Out
W Read/Write Input
RAS. . Row Address Strobe
CAS ...Column Address Strobe
vee-- ..Power (+5 V)
Vgg .....Ground

BLOCK DIAGRAM
K “*+—VcC
<*+—Vss
rechar ' N
Clock Sense Amplitier H Sense Amplifier
3
AO - 8
4 3 3
Al-o 5 16,384 Bit Memory « 16, 384-B1t Memory £ pe-RAS
a Array 8 Array [&]
A2-o ;: . k) F le-C&S
2 - &
A3l @ o |e-Wme W
§ 1/2 (1 of 256) 1/2 Cell 1/2 (1 of 256) H
U | -
A4 -] g Column Decoder Logic Column Decoder  lag—»{ % |e-REFRESH
. F . 5
a3 3 2 |eDaain, D
§ 16,384-Bit Memory g 16,384-Bit Memory €
A6 9= g Array g Array g I Output
< < = Data, Q
A7 - g
o
C|ock° Sense Amplhitier Sense Amphtier

This device contains circuitry to protect the in-
puts against damage due to high static voitages
or electric fields; however, it is advised that nor-
mal precautions be taken to avoid application of
any voltage higher than maximum rated voitages
1o this high-impedance circuit.
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FMCM6632

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol |  Value Unit
Voltage on Any Pin Relative to Vgg (except VEC)| Vin, Vout -2t +7 \J
Voltage on Vcc Supply Relative to Vsg 1 Vin. Vout ~1t0 +7 \Y
Operating Temperature Range TA Oto +70 °C
Storage Temperature Range Tsig -651t0 +150 | °C
Power Dissipation - Pp 10 w
Data Out Current o lout 50 mA

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT-
ING CONDITIONS. Exposure to higher than recommended voltages for extended
periods of ime could affect device reliability

FIGURE 1 — OUTPUT LOAD

5V

*Includes Jig Capacitance

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted.)

'RECOMMENDED OPERATING CONDITIONS

Parameter Symbol | Min | Typ Max Unit | Notes
Supply Voltage MCM6664-15,-20 | V¢ 45 | 5.0 55 V. 1
Vss 0 0 0 v 1
Logic 1 Voltage, All Inputs VIH 24 - | Vvee+l| V 1
Logic 0 Voltage, All Inputs ViL -20)| - 0.8 Vv 1
. DC CHARACTERISTICS !
: Characteristic Symbol | Min | Max | Units | Notes
V¢ Power Supply Current (e min.) Icct - | 50 [ mA 4
; Standby Ve Power Supply Current Icc2 — 5 mA 5
; Ve Power Supply Current During RAS Only Refresh Cycles icc3 - 40 | mA -
Input Leakage Current {any input) (except REFRESH) (Vgg=Vqa<Vc() ) - 10 | A -
7. | REFRESH Input Current (VF=Vgg) Ie - |25 ] A -
Output Leakage Current (CAS at logic 1, 0< Voulsé—,gﬁ 1o1L) — 10 | wA —
Output Logic 1 Voltage @ !out= -4 mA VOH 24 - \] -
Output Logic 0 Voltage @ loyt=4 mA VoL - |04 Y -
CAPACITANCE (f=i 0 MHz, TA=25°C, VcC=5 V. Perodically Sampled Rather Than 100% Tested)
. Parameter . Symbol | Typ | Max | Units | Notes
‘ Input Capacitance (A0-A7), Din Ciy 4 5 pF 7
" | Input Capacitance RAS, CAS, WRITE Ci2 8 | 0] pF 7
Output Capacitance (Doyy) (CAS = Vi to disable output) Co 5 7 | pF 7
AC OPERATING CONDITIONS AND CHARACTERISTICS
(See Notes 2, 3, 6, and Figure 1)
(Read, Write, and Read-Modify-Write Cycles)
(Full Operating Voltage and Temperature Range Unless Otherwise Noted)
Parameter Symbol M9M66_32~15‘ MQMM-ZO Units | Notes
. Min | Max | Min | Max | -
: Random Read or Write Cycle Time tRC 300 — 350 - ns 8,9
Read Write Cycle Time tRWC 300 - 350 - ns 8,9
! Access Time from Row Address Strobe RAC - 150 200 ns | 10,12
¢ Access Time from Column Address Strobe . 1CAC - 75 - 10 ns | 11,12
Output Buffer and Turn-Off Delay tOFF 0 30 0 40 ns 18
. |_Row Address Strobe Precharge Time . tRP 120 — 140 - ns -
;. [ Row Address Strobe Pulse Width tRAS | 150 | 10000 | 200 |10000] ns —
’ Column Address Strobe Pulse Width tCAS 75 {10000 | 110 |10000| ns -
Row to Column Strobe Lead Time tRCD 30 75 35 90 ns 13
¥ . [ Row Address Setup Time tASR 0 - 0 .- ns -
< Row Address Hold Time tRAH 25 - 30 — ns —
“ | Column Address Setup Time tASC 0 - 0 - ns -
* | Column Address Hold Time tCAH 45 55 | — ns —
: | Column Address Hold Time Referenced to RAS AR 120 - [ ] - ns -
¥ [Transition Time (Rise and Fall [ 3| 5% | 3 | 50 | ns 6

¥
5,
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AC OPERATING CONDITIONS AND CHARACTERISTICS
(See Notes 2, 3, 6 and Figure 1)
(Read, Write, and Read-Modify-Write Cycles)
(Full Operating Voltage and Temperature Range Unless Otherwise Noted)

P Symbol MCM6632-15 MCM6632-20 Units | Not
arameter ym Min Max Min Max nits |Notes
Read Command Setup Time tRCS 0 - 0 - ns -
Read Command Hold Time tRCH 10 - 10 — ns 14
Read Command Hold Time Referenced to RAS 1RRH 30 - 35 - ns 14
Write Command Hold Time tWCH 45 - 55 - ns | -
Write Command Hold Time Referenced to RAS YWCR 120 — 155 - ns -
Write Command Pulse Width WP 45 - 56 - ns -
Write Command to Row Strobe Lead Time TRWL 45 - 55 - ns -
Write Command to Column Strobe Lead Time tCWL 45 - 55 — ns —
Data in Setup Time DS 0 — 0 — ns 15
Data in Hold Time tDH 45 — 55 — ns 15
Data in Hold Time Referenced to RAS IDHR 120 - 155 - ns =
Column to Row Strobe Precharge Time {CRP - 10 — -10 — ns —
RAS Hold Time {RSH 75 — 110 - ns -
Refresh Period IRESH - 2.0 - 2.0 ms =
WRITE Command Setup Time " wwes -10 - -10 - ns 16 .
CAS to WRITE Delay WD 45 - 55 - ns 16
RAS to WRITE Delay TRWD 126 - 160 - ns 16
CAS Hold Time tCSH 150 — 200 - ns —
RAS to REFRESH Delay tRED 0 - 0 - ns -
—_
REFRESH Period (Battery Backup Mode) tEgP 2000 = 2000 - ns -
REFRESH to RAS Precharge Time (Battery Backup Mode) FBR 390 - 460 - ns -
e
REFRESH Cycle Time (Auto Pulse Mode) . tFC 330 = 380 — ns -
REFRESH Pulse Period (Auto Period Mode) tEp 60 2000 60 2000 ns -
REFRESH to RAS Setup Time (Auto Pulse Mode) tESR 30 — 30 — ns —
REFRESH to RAS Delay Time (Auto Pulse Mode) tFRD 330 — 460 — ns —
REFRESH Inactive Time | 30 — 30 — ns —
RAS to REFRESH Lead Time tERL 390 _ 460 _ ns | —
NOTES: 1. All voltages referenced to Vgs
2. V)H min and V|| max are reference levels for measuring timing of input signals. Transition times are measured between V| and
VIL- J—
3. Aninitial pause of 100 s is required after power-up followed by any 8 RAS cycles before proper device operation guaranteed.
4. Current is a function of cycle rate and output loading; maximum current is measured at the fastest cycle rate with the output
open.
5. Output is disabled (open-circuit) and RAS and CAS are both at a logic 1.
6. The transition time specification applies for all input signals. In addition to meeting the transition rate specification, all input sig-
nals must transmit between V| and V| (or between V|_and V|4) in a monotonic manner
7. Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C= AAV
8. The specifications for tr¢ (min), and trwC (min) are used only to indicate cycle ime at which proper operation over the full tem-
perature range (0°Cs T s70°C) is assured.
9. AC measurements assume tT=5.0 ns.
10. Assumes that tRCcD s tRCD (Max)
11. Assumes that tRcpZtRCD (Max)
12. Measured with a current load equivalent 10 2 TTL loads (+200 gA, —4 mA) and 100 pF (Vog=2.0V, VoL=-0.8 V).
13. Operation within the tpcp (max) limit ensures that tRAC (max) can be met. tRcp (max) is specified as a reference point only; if
tRCD is greater than the specified tgcp (max) limit, then access time is controlled exclusively by tCAC.
14. Either tRRH or tRCH must be satistied for a read cycle.
15. These parameters are referenced to CAS leading edge in random write cycles and to WRITE leading edge in delayed write or read-

18.

modify-write cycles.

. tWCS. tCWD. and tRwpD are not restrictive operating parameters. They are included in the data sheet as electrical characteri-

istics only: if tycs 2 twcs (min), the cycle is an early write cycle and the data out pin will remain open circuit (high impedance)
throughout the entire cycle; if tcwp 2 tcwp {min) and tRwp 2 tRwD (min), the cycle is a read-write cycle and the data out will

contain data read from the selected cell; if neither of the above sets of conditions is satisfied, the condition of the data out (at

access time) is indeterminate. .

Addresses, data-in and WRITE are don't care. Data-out depends on the state of CAS. If TAS remains low, the previous output
will remain valid. CAS is allowed to make an active to inactive transition during the pin #1 refresh cycle. When CAS is brought
high, the output will assume a high-impedance state.

toff (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels.



MCM6632

PIN ASSIGNMENT COMPARISON

MCM4516 MCM4517 MCM6632
Vss Vss
CAS CAS
Q
AB A6
A3 A3
A4 Ad
A5 A5
N/C N/C
Vss <
CAS
Q
A6 A6
A3 A3
! A4 A4
A5 A5
A7 A7
PIN VARIATIONS
Pin Number MCM4116 MCM4516 MCM4517 MCM6E632 MCM6E663 MCM6E664 MCME665
1 Vgg(-5V) REFRESH N/C REFRESH N/C REFRESH N/C
8 Vppt+ 12 V) vce vce vce vee vee vce
9 Veel+5V) N/C N/C A7 A7 A7 A7
On-Chip Refresh Features/Benefits
Reduce System Refresh Controller Design Problem
Reduce System Parts Count
Reduce System Noise Increasing System Reliability
Reduce System Power During Refresh
ORDERING INFORMATION
Part Number Description Speed Marking®
MCM6632L15 32K Dynamic 150 MCM66320L 156/ MCM66321L15
MCM66320L 15 Random Access 150 MCM66320L 15
MCM66321L15 Memory 150 MCM66321L15
MCM6632L.20 Sidebraze 200 MCM66320L20/ MCM66321L20
MCM66320L.20 Package “'L" 200 MCM66320L20
MCM66321L20 200 MCM66321L20

*MCM66320 = Tie A7 CAS (A15) Low “0”
MCM66321 = Tie A7 CAS (A15) High 1"




MCM6632

READ CYCLE TIMING

tRC
t tRAS
- Vi ————— tAR ‘ﬁ‘
RAS viL S L
ICSH g— RP——
-——‘nco—qF" —— —'RSH-" CRP—9
v ; )¢————ICAS )
s \ X
ViL ! /
tRAH
tASR tASC - {CAH-B
“ -fn—n- --' -1 .
Addresses ow olumn
V|L Address Address 7
le- (RRH
RCS tRCH
— ViH ", v"""‘v.'.v.v.v.'
W viL m , BN
ICAC——u
————— tRAC — > ﬁ— OFF
f———
Q (Data Oun "OH High - \c/)iltl: >___
oL S v R
WRITE CYCLE TIMING
RC L g
- tRAS
___ VK ————AR—————n
RAS v K. 7 L
L
T RSH {RP——g
ICSH ‘
f— RCo——ble———cas————— | ja—icrr—
ViH ¢
CAS ViU , i/l f \_
tRAH ﬁ
1ASR H tASC ICAH
ViH Row Column
Addresses v Address Address
IL l
e CWL———————————— g
ViH il wp I“WCH; XXX XX XXX XXXXXXX)
W | 00000000000000000000.00'¢
V -
" TRWL .l
W CR—
ViH B0 OO0 ‘ OO0
P AN Data oo e ol e s
Q (Data Oun VOH High Z
VoL
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SELF REFRESH MODE (Battery Backup)

(SEE NOTE 17)
ViH k‘
RAS
ViL |
[e—tRFD tFBP "—'FBR
ViH |
REFRESH
ViL
AUTOMATIC PULSE REFRESH CYCLE — SINGLE PULSE
(SEE NOTE 17) .
ViH ! %
5 \__
viL - IFRD:
RFD
r —ﬂ—lan
) ViH {FP
REFRESH
ViL %L 7
AUTOMATIC PULSE REFRESH CYCLE — MULTIPLE PULSE
(SEE NOTE 17)
v
IH '\r \
RAS
ViL [ e—————IFRL—— ———— IFRD——
/7
| ——1FC
—=®| [*—RrrD R —9 ~1FSR
ViH=———
REFRESH
Vi
tFP
RAS-ONLY REFRESH CYCLE
(Dsta-In and WRITE are Don’t Care, CAS is HIGH)
< tRC —
tRP—
t
Vin RAS
RAS \
ViL
tRAH —9 [——tRP—>
tASRT®

Vi
ADDRESSES,
AQ-A6

9.0.99.9¢
0009000
o XY

ROW ADDRESS
XY

R KRR R XK KKK
R R R B R LR
N o e e e e

@
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READ-WRITE/READ-MODIFY-WRITE CYCLE

m V|H -ﬁ AR
ViL S
tRSH 1RP
1CSH b<
}@——— 'RCD o ICA§ ————————— CRP{

v ,
TAS H }

ViL

{RAH
tASR tASC M@!CAH
Addresses Vi Row Column
ViL Address Address
l TRWD LCWL—g
}G—lcwo RWL—4p
VIH VATAYATAY oAt 0 vio iy v vyt
= OOOOOTTOCOO000
WL 0B 1
twp r— tOFF
ICAC————4
VoH
Q (Data Out) High Z g Valid
VoL Data
L————-lHA( —_————

MR va 0" a"a"a"6"a"2"a"a" 84" "s"a"a"%",
D (Data In) 0,0.010.00.0:070.0.0.0.0.00°0.00.¢
v BRI
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MCM6664 BIT ADDRESS MAP

Pin B
Row Address A7 A6 A5 A4 A3 A2 A1 AD
Column Address A7 A6 A5 A4 A3 A2 A1 AO Column Addresses
Row Hex Dec A7 A8 A3 A4 AS A2 AD0 A
FE 264 1 1 1 1 1 1 1 0
FF 2% 1 1 1 1 &+ 1 1 1
FC 22 1 1 1 1 1 1 0 O
FD 253 1 1 1 1 1 1 0 1
FA 250 1 1 1 1 1 0 1 0
FB 251 1 1 1 1 1 0 1 1
F8 248 1 1 1 1 1 0 0 O
' F3 249 1 1 1 1 1 0o o0 1
.
.
.
.
.
.
82 130 1 0 0 0 0 o0 1 0
83 3 1 0 O O 9 0 1 1
80 18 1 0 0 O O O 0 O
81 2 1 0 0 0 0 O 0 1
< 01227 0 1 1 o1 111
c 7 126 0 1 1 1 1 1 1 0
§ D 15 0 1 1 1 1 1 0 1
.
.
D
.
B
.
.
.
.
.
et 2258 .
S 3 5500 .
.
04 4 0 0 0 o0 O 1 o 0
. oecgo|® 3 0 0 0 0 0 0 1 1
[rgrey S5 02 2 0o 0 0 0 0 0 v O
l88 88§S01100000001
00 0 0o 0 0 o 0o 0o o0 O
fur S 885885858
g§£ gEOOOCCOOQQCDV\mQNH—O
Lo~ o~ co~-~00~~-o0
EQ_,. — - O-~-~00~~-00
- - - o~-~~~-~00COO0O
-~ -~ ~ooocooo0oo
:_._ - — RN NN N-N-R--1
[ Q._._ - - ocooocoocooo
:-._ [~ — cooocoococoo0oo0o0
2
ED:_— o © oOo0ocooo0oo0o0o0o
. o
Data Stored = Din @ Agx ® A1y
i Column Row Dats
i Address | Address s
Y A1l AQ tored
.‘ 0 0 Inverted
:‘, 0 1 True
'?;, 1 ] True
F 1 1 Inverted
r
[
£
§
E
v



@ MOTOROLA 'MCM6633 :

32,768-8IT DYNAMIC RAM

MOS

The MCM®6633 is a 32,768 bit, high-speed, dynamic Random-Access ’ i
Memory. Organized as 32,768 one-bit words and fabricated using (N-CHANNEL, SILICON-GATE) i
HMOS high-performance N-channel silicon-gate technology. This new :
breed of 5-volt only dynamic RAM combines high performance with low 32,768-BIT !
cost and improved reliability. DYNAMIC RANDOM ACCESS

By multiplexing row- and column-address inputs, the MCM6633 re- MEMORY X

quires only eight address lines and permits packaging in standard 16-pin
dual-in-line packages. Complete address decoding is done on chip with
address latches incorporated. Data out is controlied by CAS allowing
for greater system flexibility.

All inputs and outputs, including clocks, are fully TTL compatible.
The MCMB633 incorporates a one-transistor cell design and dynamic
storage techniques.
® Organized as 32,768 Words of 1 Bit
® Single +5 V Operation
® Fast 150 ns Operation

® Low Power Dissipation CER :M?éj ::g(AGE
275 mW Maximum (Active) CASE 690
30 mW Maximum (Standby)
Three-State Data Output
Internal Latches for Address and Data Input
Early-Write Output Capability PIN ASSIGNMENT
16K Compatible 128-Cycle, 2 ms Refresh |-

RAS-only Refresh Mode

CAS Controlled Output

Upward Pin Compatible from the 16K RAM (MCM4116, MCM4516,

MCM4517)

One Half of the 64K RAM MCM6665

The Operating Half of the MCM6633 is Indicated by Device Marking:
MCM66330 Tie A7 CAS (A15) Low 0"
MCM66331 Tie A7 CAS (A15) High 1"

'
BLOCK DIAGRAM *For maximum compatibility with MCM6§32 and °
«—vee MCM6664, a V trace should go to pin #1. i
<+—Vsg A
¥
"a‘:':"‘g Sense Ampufier 5 Sense Amplifier PIN NAMES N
°
2 AO-A7........ ..Address Input
AO o4 3 Do Data In (]
" H ) Q... UUTRR .Data Out
Al £ ]16.384 Bt Memory | T 16, 384-B:1 Memory £ [e-RAS W .......Read/Write Input K
s Array N Array (o] RAS. L ...Row Address Strobe 5
Azl 3 5 % |le-cAs CAS ......Column Address Strobe
s — = vee. ....Power (+5 V) i
o & Y] G d o
A3 8 o fle-wnte, W SS. - Broun i
€ 172 (1 ot 256) 172 Cell w200t 256 [*% S p
i=3 — ..
Col Colum :
JUp E.,). umn Decoder Logrc umn Decoder \q—. s le-0ata In. O g
E: 5 ' S| . o
2 3 o N
ASS o 8 2 [#®Output This device contains circuitry to protect ]
2 16,384 81t Memory 3 16.384-B:11t Memory E Data. Q the inputs against damage due to high 3
I - Array Array - static voltages or electric fields; however,
° g o X =
< « = it is advised that normal precautions be H
A7 - g taken to avoid application of any voltage 4
5 - higher than maximum rated voltages to
echargq  gonse Ampiitier - Sense Ampliter this high-impedance circuit. :
Clock S
DS9626/9-80 *
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MCM6633

’

ABSOLUTE MAXIMUM RATINGS (See Note) FIGURE 1 — OUTPUT LOAD
Rating ) Symbol Value Unit 5V
Voltage on Any Pin Relative to Vgg (Except Vcc) Vin. Vout -2to +7 \
Voltage on V¢ Supply Relative to Vs Vin. Vout -1t +7 Vv
Operating Temperature Range Ta Ot +70 °C
Storage Temperature Range Tstg -6510 +150 | °C
Power Dissipation . Pp 1 W
Data Out Current lout 50 mA

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex-
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT-
ING CONDITIONS. Exposure to higher than recommended voltages for extended
periods of time could affect device rehability

“Includes Jig Capacitance

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted.)

RECOMMENDED OPERATING CONDITIONS
Parameter Symbol | Min | Typ | Max [ Unit | Notes
Supply Voltage MCM6633L15/MCM6633L.20 Vee 45 | 50 55
MCM6633L15-5/ MCM6633L.20-6 Vee | 475| 50| 525 Vde 1
Vss 0 0 0
Logic 1 Voltage, All Inputs ViH 24 - 7.0 | Vdc 1
Logic 0 Voltage Vi | -20| - 0.8 | vdc 1

DC CHARACTERISTICS

Characteristic Symbol [ Min | Max | Units | Notes
V¢ Power Supply Current (tgc min.) Icct - 5 | mA 4
Standby Vcc Power Supply Current Icc2 - 5 mA 5
V¢ Power Supply Current During RAS Only Refresh Cycles Icc3 - 40 | mA -
Input Leakage Current (any input) (0 V;,<5.5) (Except Pin 1) W) - 10 | uA -
Output Leakage Current (0 Vg1 <5.6) (CAS at Logic 1) o | - [ 10] wA -
Output Logic 1 Voltage @ loyt= —4 mA VOH 24 | - \ -
Output Logic 0 Voltage @ igyr=4 mA VoL - |04} Vv -

AC OPERATING CONDITIONS AND CHARACTERISTICS
(See Notes 2, 3, 6, and Figure 1)
(Read, Write, and Read-Modify-Write Cycles)
(Full Operating Voltage and Temperature Range Unless Otherwise Noted)

Parameter Symbol M?m"15 MFMN&-ZO Units | Notes
Min | Max | Min | Max

Random Read or Write Cycle Time tRC 300 - 350 - ns 8,9
Read Write Cycle Time tRWC 300 - 350 - ns 8,9
Access Time from Row Address Strobe tRAC - 150 - 200 ns 10, 12
Access Time from Column Address Strobe tICAC - 75 - 10 ns | 11,12
Output Buffer and Turn-Off Delay tOFF 0 30 0 40 ns 17
Row Address Strobe Precharge Time tRP 120 - 140 - ns -
Row Address Strobe Pulse Width tRAS 150 [ 10000 [ 200 | 1000Q | ns -
Column Address Strobe Pulse Width ] ICAS 75 | 10000 { 110 | 10000 { ns —
Row to Column Strobe Lead Time tRCD 30 75 35 90 ns 13
Row Address Setup Time tASR 0 - 0 - ns -
Row Address Hold Time tRAH 25 - 30 - ns -
Column Address Setup Time tASC 0 - 0 - ns -
Column Address Hold Time tCAH 45 - 565 - ns -
Column Address Hold Time Referenced to RAS tAR 120 - 155 - ns
Transition Time (Rise and Fall) tT L3 50 3.-1- % ns 6
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AC OPERATING CONDITIONS AND CHARACTERISTICS
(See Notes 2, 3, 6, and Figure 1)
(Read, Write, and Read-Modify-Write Cycles)
(Full Operating Voltage and Temperature Range Unless Otherwise Noted)

MCM6633-15 | MCM6633-20 .
Parameter Symbol Min Mo in Max Units | Notes
Read Command Setup Time 1RCS 0 - 0 - ns -
Read Command Hold time RCH 10 - 10 - ns 14
Read Command Hold Time Referenced to RAS RRH 30 — 35 - | ns | 14
Write Command Hold Time . tWCH 45 - 55 - ns -
Write Command Hold Time Referenced to RAS tWCR 120 — 155 — ns —
Wrnite Command Pulse Width WP 45 — 55 — ns —
Write Command to Row Strobe Lead Time : tRWL 45 - 55 — ns -
Wrnte Command to Column Strobe Lead Time tCWL 45 = 55 = ns -
Data in Setup Time tps 0 - 0 - ns 15
Data in Hold Time (DH 45 - 55 - ns 15
Data in Hold Time Referenced to RAS DHR 120 - 155 - ns | -
Column to Row Strobe Precharge Time : tCRP -10 - -10 — ns -
RAS Hold Time tRSH 75 — 110 - ns | —
Refresh Period tRESH - 20 - 20| ms -
WRITE Command Setup Time - Wes - 10 - -10 - ns | 16
CAS to WRITE Delay tCWD 45 - 565 - | ns | 16
| RAS to WRITE Delay tRWD 125 - 160 - ns | 16
CAS Hold Time tCSH 150 - 200 - ns | -
CAPACITANCE (f=1.0 MHz, TA=25°C, Vcc=5V Periodically Sampled Rather Than 100% Tested)
T Parameter Symbol | Typ | Max | Units | Notes
Input Capacitance (A0-A7), D Ci 4 5 pF 7
Input Capacitance RAS, CAS, WRITE Ci2 8 10 | pF 7
OQutput Capacitance (Q) (CAS = V) to disable output) Co 5 7 | ofF 7
NOTES:
1. All voltages referenced to Vss.
2. V| min and V| max are reference levels for measuring timing of input signals. Transition imes are measured between V| and
ViL.
3. Alrln- intial pause of 100 us is required after power-up followed by any 8 RAS cycles before proper device operation guaranteed.
4. Current is a function of cycle rate and output loading; maximum current is measured at the fastest cycle rate with the output
open.
5. Output is disabled (open-circuit) and RAS and CAS are both at a logic 1.
6. The transition ume specification applies for all input signals. in addition to meeting the transition rate specification, all input sig-
nals must transmit between Vi and V| (or between V| and V|H) in a monotonic manner.
7. Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C=?\-}
8. The specifications for trc (min), and trywC {min) are used only to indicate cycle time at which proper operation over the full tem-
perature range (0°C< T <70°C) is assured.
9. AC measurements assume tT=5.0 ns.

10. Assumes that tRCD<tRCD (max).

11. Assumes that tRCD2tRCD (max).

12, Measured with a current load equivalent to 2 TTL loads (+200 uA, —4 mA) and 100 pF (VoH=2.0V, VoL= -0.8 V)

13. Operation within the tgcp (max) limit ensures that tRAC (max) can be met. trcp (max) is specified as a reference point.only; if
tRCD 's greater than the specified tgCcp (max) limit, then access time is controlled exclusively by tCAC-

14. Either tRRH Or tRCH mMust be satistied for a read cycle.

15. These parameters are referenced to CAS leading edge in random write cycles and to WRITE leading edge in delayed write or read-

. modify-write cycles.

16. tw(Cs. tCWD. and tRwD are not restrictive operating parameters. They are included in the data sheet as electrical characteri-
istics only: if tywcsZtwcs {min), the cycle is an early write cycle and the data out pin will remain open circuit (high impedance)
throughout the entire cycle; if tcwp 2 tcwp (min) and trwp 2 tRWD (min), the cycle is a read-write cycle and the data out will
contain data read from the selected cell; if neither of the above sets of conditions is satisfied, the condition of the data out (at
access time) is indeterminate. )

17. 1ot (max) defines the time at which the output achieves the open circuit condition and is not referericed to output vellage levels.



MCM6633

PIN ASSIGNMENT COMPARISON

MCM4516 MCM4517
Vss Vss
CAS CAS
'Q Q
A6 A8
A3 A3
Ad Ad
A5 A5
N/C N/C
vss Vss
CAS CAS
Q Q
A6 A6
A3 A3
A4 Ad
AS AS
A7 A7

PIN VARIATIONS

Pin Number | MCM4116 MCM4516 MCM4517 MCM8632 MCM6863 MCM6664 MCM6665
1 Vggl{-5V) REFRESH N/C REFRESH N/C REFRESH < N/C
8 Vppi+12 V) vce vee vee vee vee vee
9 Vecl+5 Vi N/C N/C A7 A7 A7 A7
ORDERING INSTRUCTIONS
PART NUMBER DESCRIPTION SPEED MARKING®
MCMB6633L15 150 663301 15/66331L15
MCM66330L15 32K RAM 150 66330L15
MCM6E331L15 Sidebraze 150 66331115
MCM6633L20 Package 200 66330L.20/66331L.20
MCM66330L20 L 200 66330L20
MCMB6331L20 200 66331L20

"MCMB6330L20 = Tie A7 CAS (A15) Low 0"
MCMB66331L20 = Tie A7 CAS (A15) High “1”
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READ CYCLE TIMING

— RC -— - o
- — RAS
Vi —1s¢—rma——.’
RAS viL
1CSH f le—(RP
le—— tRep——p{ " IRSH" Me—'CRP
_ ViH ' )———ICAS
CAS \ |
ViL
'RAH
'ASR e 8-1CAH
" -'-—. 4.1 .1 X
Addresses Row Column
ViL Address Address <
tRCS
_ VIH
T KKK
viL t{CAC ———
&————  WRAC——— !
Y vaa |
Q (Data Out " OH High Z 4 Vaid >-—
vVou Data
WRITE CYCLE TIMING
RC
v e RAS
IH
== l—tAﬂ——.T
RAS
ViL K-
-———— {RP
—}-tcsH RSH f:
——— IRCO———P@—————CAS [G—'CRP
VIH g
CAS viL \ 1/1 f
RAH
tASR 4.|1Asc 1CAH
ViK Row ﬂ Column Y
Addresses i Address Address
tcwL ———
. WCS Icrwcw
_ VM n—lrwpl—.
W
ViL [
WL —
—
I tWCR—
H BOOO000ONNA OXOOOOOOOOOOOOOOOOOOONOOOTODNNN)
oo SN N AR
Vi
Q (Data Oun ' OH High Z
VoL
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RAS-ONLY REFRESH CYCLE
(Data-in and Write are Don't Care, CAS is HIGH)

RC

RP -
Vin f——RAS

Addresses,
A0-A6

’V V.V.V’V’V.V’V.V’V.V’V’VOV'V’V.'.V’V’V’V.V’V.'.V’V V.V
AR KRR

READ-WRITE/READ-MODIFY-WRITE CYCLE

tRWC
v = 'RAS
m " e——— R
ViL R_
(HSH———? RP
— tCSH
- 'RCD —g— tCAS I CRP M
TR3 ViR t ﬂr—\-
ViL

1RAH
tASR n—qmscn "‘CAHJ

“Row Column
Addresses v Addr Address
L ]
IRWD TCWL
e Tt
—_ ViH
W
ViL
i —» r* 1OFF
CAL———
VOH .
Q (Data out O™ - High Z Vand
VoL Dalg
e o1
Vo O O 0
D (Data In) i
ata I Daa__ XA
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MCM6885 BIT ADDRESS MAP

Pin 8
Row Address A7 A6 AS A4 A3 A2 A1 AD
Column Address A7 A6 AS A4 A3 A2 Al A Column Addresses
Row Hex Dec A7 A6 A3 A4 A5 A2 A0 Al
r ‘l ﬁFE %54 1 1 1 1 1 1 0
FFo26 1 1 1 1 1 1 1
FC 252 1 1 1 1 1 1 0 G
FD 283 1 1 i 1 1 1 0 1
FA 250 1 1 1 1 1 0 1 0
FB 251 1 1 1 1 1 0 1 1
F8 248 1 1 1 1 1 0o 0 0
F9 249 1 1 1 1 1 0 0 1
.
.
.
.
.
.
82 1 1+ 0 0 0 0 o 1 0
83 131 1 0o 0 0 0 o0 1 1
! 80 128 1 0 O O O O O O
1 81 122 1 0 0 0O O O O 1
< 7F 127 0 1 1 1 i 1 1 1
c 7€ 126 0 1 1 1 1 1 1 0
E 70 12 0 1 1 1 1 1 0 1
z :
.
.
.
.
.
.
.
‘e
.
tr ecsgl
55 55005 .
.
4 4 0 0 0 0 O t 0 0
- o--g|® 3 0 0 0 0 0 0 1 1
el ——502200000010
28 8888|0 7 0 00 0 0 0 o
00 0 0O 0 0 0 0 0 0 O
x
E 3 S 885833858
!gzﬁ €S eeseessssmornvram—o
§3°_ o~ co--oco~--o
§2—— -— o--~oco~--~o0o
- -~ o-—-~—--0co0o0o0o
9 -~ ~ — ~oooococooo
:-_ - cooocoococooo
2-- - ©ocooooocooo
’__ - — Oocoopopooo0oo
oo cocoooocooo

Pin 16
A7

1

1

Data Stored = Din® Apx @ A1y

Column Row
Data
Addms | Addrom | g0y
0 0 Inverted
0 1 True
1 0 True
1 1 Inverted
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MCM6664

65,536-BIT DYNAMIC RAM

The MCM6664 is a 65,536 bit, high-speed, dynamic Random-Access
Memory. Organized as 65,536 one-bit words and fabricated using
HMOS high-performance N-channel silicon-gate technology. This new
breed of 5-volt only dynamic RAM combines high performance with low
cost and improved reliability.

By multiplexing row- and column-address inputs, the MCM6664 re-
quires only eight address lines and permits packaging in standard 16-pin
dual-in-line packages. Complete address decoding is done on chip with
address latches incorporated. Data out is controlled by CAS allowing
for greater system flexibility.

All inputs and outputs, including clocks, are fully TTL compatible.
The MCM6664 incorporates a one-transistor cell design and dynamic
storage techniques. In addition to the RAS-only refresh mode, refresh
control function available on pin 1 provides automatic and self-refresh
modes.
® Organized as 65,536 Words of 1 Bit
@ Single +5 V Operation
® Fast 150 ns Operation
® Low Power Dissipation

275 mW Maximum (Active)
30 mW Maximum (Standby)
® Three-State Data Output
©® Internal Latches for Address and Data Input
® Early-Write Common 1/0 Capability
® 16K Compatible 128-Cycle, 2 ms Refresh
® Control on Pin 1 for Automatic and Self Refresh
® RAS-only Refresh Mode
® CAS Controlled Output
@ Upward Pin Compatible from the 16K RAM (MCM4116)

MOS

(N-CHANNEL, SILICON-GATE)

65,536-BIT
DYNAMIC RANDOM ACCESS
MEMORY

L SUFFIX
CERAMIC PACKAGE
CASE 690

BLOCK DIAGRAM

“+—VcC
<4—Vsg
ao:k Sense Amphtier é Sense Amplifier
8
AO - 3
4 H s
Al ¥ [16.384 Bit Memory | T 16, 384-Bit Memory £ |e-AAS
a Array 8 Array o
A2+ ;5 3 % eCAS
3 - s
A & S leWite, W
S 17201012560 |1/2Cell| 1211012660 [* % g
o -
o % Column Decoder Logic Column Decoder  fat— S  |e-AEFRESH
3 §
B 5 IS
AS- 3 3 @ je-Datalin, D
? 16,384-Bit Memory g 16,384-Bit Memory €
A6 -9 g Array 2 Array ; I-& Output
< 2 = Data, Q
A7 - &
°
Clock’ Sense Amplifier - Sense Amplifier

PIN ASSIGNMENT

....Row Address Strobe
Column Address Strobe
ol o Power (+5 V)
V§s..... e Ground

This device contains circuitry to protect the in-
puts against damage due to high static voltages
or electric fields; however, it is advised that nor-
mal precautions be taken to avoid application of
any voltage higher than maximum rated volitages
to this high-impedance circuit.

2-41

DS9822/9-80




MCM6664

ABSOLUTE MAXIMUM RATINGS (See Note) FIGURE 1 — OUTPUT LOAD
Rating Symbol Value “Unit 5V

Voltage on Any Pin Relative to Vgg (except Vce)| Vin, Vout -2t +7 \
Voltage on VCe Supply Relatve 1o Vss | Vin. Vout | -1t +7 v 9700
Operating Temperature Range . TA Oto +70 °C
Storage Temperature Range Tsig -6510 +150 | °C Q J
Power Dissipation Pp 1.0 w
Data Out Current lout 50 mA 100 pF* 12 kQ

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex
ceeded. Funcuional operation should be restricted to RECOMMENDED OPERAT-
ING CONDITIONS Exposure to higher than recommended voltages for extended

‘periods of ume could atfect device reliability. . —
Includes Jig Capacitance

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted.)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol | Min | Typ Max Unit | Notes
Supply Voltage MCM®8664-15, 20 | Vcc 45 150 5.5 \ 1
Vss 0 0 0 \ 1
Logic 1 Voltage, All Inputs ViH 24 - | Vee+1| Vv 1
Logic 0 Voltage, All inputs ViL -20| - 0.8 \ 1
DC CHARACTERISTICS .
Characteristic Symbol | Min | Max | Units | Notes
Vcc Power Supply Current (tgc min.) Icci - 5 | mA 4
Standby Ve Power Supply Current Icc2 — 5 | mA 5
Ve Power Supply Current Duning RAS Only Refresh Cycles : Icc3 - 40 | mA -
Input Leakage Current {any input except REFRESH) (Vgg=<Vin<Vcc) L - 10 uA -
REFRESH Input Current (VF=Vgg) o IE - 125 | uA -
Output Leakage Current (CAS at logic 1, 0= Vg, <5.5 low 10 _
Output Logic 1 Voltage @ Igyt= -4 mA VOH 24 - Vv -
Output Logic 0 Voltage @ lgy =4 mA VoL’ - 04 A -
CAPACITANCE (f=1.0 MHz, Tp=25°C, Vcc =5 V. Penodicaily Sampled Rather Than 100% Tested) .
Parameter Symbol | Typ | Max | Units | Notes
Input Capacitance (A0-A7), D Ci1 4 5 pF 7
Input Capacitance RAS, CAS, WRITE Ci2 8 10 | pF 7
Output Capacitance (Q) (CAS = V|4 to disable output) Co 5 7 pF 7

AC OPERATING CONDITIONS AND CHARACTERISTICS
(See Notes 2, 3, 6 and Figure 1)
(Read, Wnite, and Read-Modify-Write Cycles)

(Full Operating Voltage and Temperature Range Unless Otherwise Noted)

Parameter - Symbol M;m MCM6664-20] s | Notes
Min | Max [ Min | Max
Random Read or Write Cycle Time 1 -wc 300 - 350 - ns 8.9
Read Write Cycle Time wwe | 30| - [0 | - ns | 8,9
Access Time from Row Address Strobe - RAC - %0 | - [ 200 | ns | 10,12
| Access Time trom Column Address Strobe ICAC - 75 - 110 ns 11,12
Output Buffer and Turn-Off Delay T T WOFF 0 30 0 40 ns 18
Row Address Strobe Precharge Time ) tRP 120 - 140 — ns -
Row Address Strobe Pulse Width tRAS 150 | 10000 | 200 [ 10000| ns -
Column Address Strobe Pulse Width o ICAS 75 | 10000 | 110 [10000| ns -
Row to Column Strobe Lead Time 'RCD 30 75 35 0 ns 13
Row Address Setup Time T - tASR 0 - 0 - ns -
Row Address Hold Time T tRAH 25 - 30 -- ns -
Column Address Setup Time o IASC 0 T o - ns -
Column Address Hold Time “.—; - ____»_;_j_ i‘_ _—_—_um ICAH 45 - 55 - ns -
Column Address Hold Time Referenced 10 RAS AR 120 156 - ns -
Transition Time (Rise and Fall) o T lT 730 ]3] 0 ns 6
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AC OPERATING CONDITIONS AND CHARACTERISTICS
(See Notes 2, 3, 6, and Figure 1)
(Read, Write, and Read-Modify-Wnte Cycles)

(Full Operating Voltage and Temperature Range Unless Otherwise Noted)

MCM6664-15 | MCM6664-20 i
Parameter Symbol Min Max | Min Mox Units |Notes
Read Command Setup Time ) RCS 0 - 0 - ns -
Read Command Hold Time IRCH 10 - 10 - ns 14
Read Command Hold Time Referenced to RAS \RRH 30 - 5 - ns 14
Write Command Hold Time WCH 45 - 56 - ns -
Write Command Hold Time Referenced to RAS WCR 120 ~ 156 - ns -
Write Command Pulse Width WP 45 - 55 - ns -
Write Command to Row Strobe Lead Time tRWL 45 — 55 - ns -
Write Command to Column Strobe Lead Time ICWL 45 - 55 — ns -
Data in Setup Time DS 0 — 0 — ns 15
Data in Hold Time tDH 45 - 55 - ns 15
Data in Hold Time Referenced to RAS \DHR 120 - 155 - ns -
Column to Row Strobe Precharge Time ICRP -10 — - 10 — ns -
RAS Hold Time tRSH 75 — 110 — ns —
Refresh Period 1RFSH — 20 — 2.0 ms —
WRITE Command Setup Time YWCS -10 - -10 - ns 16
CAS 1o WRITE Delay . 1CWD 45 - 55 - ns 16
RAS to WRITE Delay tRWD 125 - 160 — ns 16
CAS Hold Time . ICSH 150 - 200 - ns —
RAS to REFRESR Delay 'RED 0 - 0 - ns -
REFRESH Period (Battery Backup Mode) tFBP 2000 | - 2000 | - ns -
REFRESH to RAS Precharge Time (Battery Backup Mode) (FBR 390 - 460 - ns -
REFRESH Cycle Time (Auto Pulse Mode) tFC 330 - 380 - ns -
REFRESH Pulse Period (Auto Period Mode) tep 60 [ 2000 | 60 | 2000 | ns -
REFRESH to RAS Setup Time (Auto Pulse Mode) tESR 30 — 30 - ns -
REFRESH to RAS Delay Time (Auto Pulse Mode) tERD 390 - 460 - ns -
REFRESH Inactive Time : 1) 30 — 30 _ ns _
RAS to REFRESH Lead Time tERL 390 - 460 - ns -
NOTES: 1. All voltages referenced tc Vgg.
2. V|4 min and V) max are reference levels for measunng timing of input signals. Transition tmes are measured between V|4 and
ViL
3. A'n initial pause of 100 us is required after power-up followed by any 8 RAS cycles before proper device operation guaranteed
4. Current is a function of cycle rate and output loading; maximum current 1s measured at the fastest cycle rate with the output
open
5. Ol:\)nput is disabled (open-circuit) and RAS and CAS are both at a logic 1
6. The transition time specification applies for all input signals. In addition to meeting the transition rate specification, all input sig-
nals must transmit between V| and V) (or between V|| and V|H) in a monotonic manner
7. Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation. C= AV
8. The specifications for tgc (min), and trywC (min) are used only to indicate cycle ime at which proper operation over the full tem-
perature range (0°C < T <70°C) is assured
9. AC measurements assume tT=5.0 ns.

10. Assumes that tgcp=<tRcp (Max)

11, Assumes that tRcD=tRCD (Max)

12. Measured with a current load equivalent to 2 TTL (+200 uA, -4 mA) loads and 100 pF (Vo =2.0V, VoL = -08 V).

13. Operation within the tgcp (max) limit ensures that tRAC (max) can be met. trcp (max) 1s specified as a reference point only; it
tRCD is greater than the specified tgcp (max) limit, then access ume is controlled exclusively by tCAC-

14. Either tRRH or tRCH mMust be satisfied for a read cycle.

15. These parameters are referenced to CAS leading edge in random write cycles and to WRITE leading edge in delayed write or read-
modify-write cycles.

16. tw(Cs. tCWD. and tRwD are not restrictive operating parameters. They are included in the data sheet as electrical characteri-
istics only: if tyycs = twcs (min), the cycle is an early write cycle and the data out pin will remain open circuit (high impedance)
throughout the entire cycle; if tcwp 2 tcwp (min) and tgwp 2 tRwp (min), the cycle is a read-wnte cycle and the data out will
contain data read from the selected cell; if neither of the above sets of conditions 1s satistied, the condition of the data out (at
access time) 1s indeterminate. o

17. Addresses, data-in and WRITE are don't care. Data-out depends on the state of CAS. If CAS remains low, the previous output
will remain valid. CAS s allowed to make an active to inactive transition during the pin #1 refresh cycle. When CAS s brought
high, the output will assume a high-impedance state.

18. toff (max) defines the time at which the output achieves the open circuit condmon and 1s not referenced to output voltage levels.
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PIN ASSIGNMENT COMPARISON

MCM4516 MCM4517 MCM6632

N/C Vss

CAS

REFRESH 16pVss
D CAS

PIN VARIATIONS

Pin Number MCM4116 MCM4516 MCM4517 MCME632 MCM6663 MCM6664 MCM6666
1 vBg(-5V) REFRESH N/C REFRESH N/C REFRESH N/C
8 Vpp!+12 V) vee vee vee vee vee vee
9 Veel+5 V) N/C N/C A7 A7 A7 A7

On-Chip Refresh Features/Benefits

Reduce System Refresh Controller Design Problem
Reduce System Parts Count :

Reduce System Noise Increasing System Reliability
Reduce System Power During Refresh
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READ CYCLE TIMING

RC
'RAS
ViH =)\ tAR ————
ARS N R
ViL
'CSH ] g— RP——
—— tRCD——B | RSH M@— 'CRP—
J— VIH ————'CAS—————» |
CAS \ / /
Vi
TRAH
"tASR tasc {CAH
Ve 1¢—. ‘-' .' 2
Addi Row Column
resses Vi Address Address 7
b@- 'RRH
—.l 'RCH
VIH T VATV T VAV V. V.Y V.
W 9090900000
viL m BN
tICAC——
——— ——RAC————————————— — OFF

VOH y Valid
QDaw Out 0 High Z X Data
WRITE CYCLE TIMING
RC
v d tRAS
TS H !S‘-——lAR——W‘
Vi K— 2
l@&———wsH - 'RP.
f1csH >
le—— tRco—— tcAS——————3 1CR
VIH ¢
\ V7 \
tCAH
ViH Column )
Addresses v Address Address
L |
tCwWL
WCS "'wcﬂﬂ
= ViH WP XOOOOOOOOOOOO0OOOCO0O0OO00 0
L/
Yo B
TRWL —
I€—twCR —l
le KD WAV W W Vo0 P v v Vv y v v v 0.V V.V V.V Y PV v Vv,V V.V YV
D (Data In) 00 (500000000 R0
- SO e e e e !

Y
Q (Data Out 0
VoL

High 2
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SELF REFRESH MODE (Battery Backup)
(SEE NOTE 17)
VIH . 0 }“
RAS 0 .0 \
g ViL ‘
tRF tFBP ——— tFBR —
ViH
REFRESH
viL
AUTOMATIC PULSE REFRESH CYCLE — SINGLE PULSE
(SEE NOTE 17) | .
ViH n
viL fe— 1FRD:
tRFD
IFSR
V, tFP.
REFRESH
ViL
AUTOMATIC PULSE REFRESH CYCLE — MULTIPLE PULSE
(SEE NOTE 17)
Vin N
_ N— N
e @9 \
ViL tFRL: l¢———trRp————
D L ———
—=® [*—RFD tFI— -FSR
V|H-—j
REFRESH S
ViL -

U F p———

RAS-ONLY REFRESH CYCLE

(Data-In and WRITE are

VIH

viL

VIH
ADDRESSES,
AC-A6
ViL

Don't Care, CAS is HIGH)
[ ¢————————————tRC

<-tRp L_‘RAS
/K

[¢—tRAH—P
R
ROW ADDRESS ”0 . ”’.‘:’. .
XK

18D

T 'RP

A
..’ & .0

R

R e
o,‘

QOURXXXX
o 0 & o’m‘o X
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READ-WRITE/READ-MODIFY-WRITE CYCLE

.

'RWC .
v [ {RAS —
s ¢ 4R
ViL k.
! RSH IRP
% CSH
l@—— (RCD———P@————————— ICAS - CRPo
ViH ¢
CAS /7
ViL _\ |
IRAH
'ASR ‘——D’!Ascﬂ @' CAH
Addresses Yiv Row Column
viL Agdress Address
‘ ' 'RWD WL —g
RCS '(:wo———: IRWI ——gd
VIH va'a%a%a"ava"a"a":'
—_ 00000000y
v BRI J
"W € toFF
VOH —
Q (Data Out) High Z )
VoL k. Data
— i ——H
105
DDatainl KRR TIRY XAIXAXLXATXAXIIAY T

()
.‘0..‘.,020?.:.?.?8.’.0000000000000000000000000

Vit 9.0.0.0.0.9.0.0.0.9.00.00.00.0.0.0.0.0.9.0.0.0.0.0.0.99.0.09,
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MCM6664 BIT ADDRESS MAP

Pin 8
Row Address A7 A6 A5 A4 A3 A2 A1 AD
Column Address A7 A6 A5 A4 A3 A2 A1 AQ Column Addresses
Row Hex Dec A7 A6 A3 A4 AS A0 Al
FE 254 1 1 1 1 1 1 0
FF 255 1 1 1 1 1 1
FC 262 1 1 1 1 o 0
FO 263 1 1 1 AN 0o
FA 250 1 1 1 1 1.0
FB 251 1 1 1 1 1 1 1
F8 248 1 1 1 1 1 0 0
F3 243 1 1 1 1 1 0o
.
.
.
.
.
.
82 % 1+ 0 0 0 O O 1 O
8 131 + 0 0 O 0 0 1 1
! 80 18 1 0 0O ¢ O 0 0 Oo
3 8t 129 1 0 0 O O O 0 1
< 7F1227 0 1 1 1 1t
E 7 126 0 1 1 1 1 1 v 0
2 7 125 0 1 1 1 1 1 0 1
3 .
.
.
.
.
.
.
.
.
.
[ 2 :
%= ) .
.
04 4 o 0o 0o 0 0 1V 0 O
« w o__g 03 3 0o 0o 0 0 0 0 1 1
ww 55 02 2 O 0 0o 0 0 0 ' O
S 8 8888|101 0 0 0 0.0 0 0 1
00 0 0O 0 0 0 0o 0 0 O
x
Kt SIS 885838858
33% €Recesserssmonnsnm-o
§3°_ o — OO~ ~0O0~- -0
gﬂ—--— - o--—oco--o0o
:-—-— - O~~~ ~0O0OO0O
ﬂ-—-— - —0oooooo0o0o
I-- - ooocoocoooo
2,_,_ - - cocoocoooo0co0o
g-- - - cocooooocoo
e
a
Data Stored = Din ® Agx ® A1y
Column Row
Address | Address Deta
Al AO Stored
0 0 Inverted
0 1 True
1 0 True
1 1 Inverted
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MCM6665

65,536-BIT DYNAMIC RAM

The MCMB6665 1s a 65,536 bit, high-speed, dynamic Random-Access
Memorv  Organized as 65,536 one-bit words and fabricated using
HMOS high-performance N-channel silicon-gate technology. This new
breed of 5-volit only dynamic RAM combines high performance with low
cost and improved reliability.

By multiplexing row- and column-address inputs, the MCM6665 re-
quires only eight address lines and permits packaging in standard 16-pin
dual-in-line packages. Complete address decoding is done on chip with
address latches incorporated. Data out is controlled by CAS allowing
tor greater system flexibility.

All inputs and outputs, including clocks, are fully TTL compatible.
The MCM®6665 incorporates a one-transistor cell design and dynamic
storage techniques.
® Organized as 65,536 Words of 1 Bit
® Single +5 V Operation
® Fast 150 ns Operation
® Low Power Dissipation

275 mW Maximum (Active)
30 mW Maximum (Standby)
® Three-State Data Output
® Internal Latches for Address and Data Input
@ Early-Write Common 1/0 Capability
® 16K Compatible 128-Cycle, 2 ms Refresh
® RAS-only Refresh Mode
® CAS Controlied Output
® Upward Pin Compatible from the 16K RAM (MCM4116, MCM4517)

MOS

(N-CHANNEL, SILICON-GATE)

65,536-BIT
DYNAMIC RANDOM ACCESS
MEMORY

L SUFFIX
CERAMIC PACKAGE
CASE 690

BLOCK DIAGRAM

<+—Vcc
*+—Vss
'a’)‘;’(g Sense Amphfier 5 Sense Amplifier
3
A0 -4 3
N » 3 3
Al % 116384 Bt Memory | T |16, 384-Bit Memory £ [w-AAS
a Array o Array ©
Ao 3 s % le-CAS
i &
A3 - 2 o [@Wne W
< 172 (10t 256) | [1/2 Cell 1/2 (1 of 256) S
o
- Column Decoder Logic Column Decoder 3
AL S 9 £ |eDatain D
L] S
= oy o
A5 @ 8 2 |Output
g |163848itMemory | & | 16.384-Bit Memory £ Data, Q
; A6 g Array 3 Array g
! < I3 =
. @
A7 -1 ]
k)
. 'E‘;::L“" Sense Amphfier - Sense Amplifier

PIN ASSIGNMENT

* For maximum compatibility with MCM6632 and
MCM6664 &V trace should go to pin #1.

PIN NAMES

Address Input

.......Read/Write Input
Row Address Strobe
.Column Address Strobe
Power (+5 V)
........Ground

This device contains circuitry to protect
the inputs against damage due to high
static voltages or electric fields; however,
it is advised that normal precautions be
taken to avoid application of any voltage
higher than maximum rated voltages to
this high-impedance circuit.
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MCM6665

ABSOLUTE MAXIMUM RATINGS (See Notel FIGURE 1 — OUTPUT LOAD

Rating Symbol Value Unit * sV
Voltage on Any Pin Relative to Vss (Except VcC) | Vin. Vout -2t +7 \
Voltage on Vcc Supply Relative to Vss Vin. Vout -1t +7 Y
Storage Temperature Range Ts(g -65t0 +150 | °C
Power Dissipation Pp 1 W
Data Out Current lout 50 mA

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex-
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT-
ING CONDITIONS. Exposure to higher than recommended voltages for extended
periods of time could affect device reliability.

*Includes Jig Capacitance

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted.)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol | Min | Typ Max | Unit | Notes
Supply Voltage MCM6665L15/MCM6665L20) Ve 45 | 50 5.5 1
: MCM6665L15-5/MCM6665L20-56| Ve 475 | 5.0 5.25 \ 1
Vss 0 0 0
Logic 1 Voitage, All inputs ViIH 24 - | Vee+| V 1
Logic 0 Voltage, All Inputs ViL -20| - 0.8 v 1

DC CHARACTERISTICS (Full Operating Voltage and Temperature Ranges Unless Otherwise Noted)

Characteristic Symbol | Min | Max | Units | Notes
V¢ Power Supply Current (tgc min.) Icch - 50 | mA 4
Standby V¢ Power Supply Current Icc2 - 5 | mA 5
Vcc Power Supply Current During RAS Only Refresh Cycles Icc3 - 40 | mA -
Input Leakage Current (any input) (0 Vi, <5.5) (Except Pin 1) ) = 10 | wA —
Output Leakage Current (0s Vg 155.5) (CAS at Logic 1) o) = 10 | uA -
Output Logic 1 Voltage @ loyt= —4 mA VOH 24 | - \ -
Output Logic 0 Voltage @ lgyt=4 mA VoL - 04 \ -

AC OPERATING CONDITIONS AND CHARACTERISTICS
(See Notes 2, 3, 6, and Figure 1)
(Read, Write, and Read-Modify-Write Cycles)

(Full Operating Voltage and Temperature Range Unless Otherwise Noted)

Parameter Symbol MCMEBEE- 15 M?mm Units | Notes
Min | Max | Min [ Max

Random Read or Write Cycle Time tRC 300 - 350 - ns 8,9
Read Write Cycle Time tRWC 300 - 30 - ns 8.9
Access Time from Row Address Strobe tRAC - 150 - 200 ns 10, 12
Access Time from Column Address Strobe tCAC - 75 - 10 ns [ 11,12
Output Buffer and Turn-Off Delay ) 1OFF 0 0 | 0 40 ns 17
Row Address Strobe Precharge Time tgp 120 | — 140 - ns -
Row Address Strobe Pulse Width tRAS 150 | 10000 | 200 | 10000 | ns -
Column Address Strobe Pulse Width tCAS 75 [10000 | 110 [ 10000 | ns -
Row to Column Strobe Lead Time tRCD 30 75 35 90 ns 13
Row Address Setup Time tASR 0 - 0 - ns -
Row Address Hold Time tRAH 25 - 30 - ns -
Column Address Setup Time . tASC 0 — 0 - ns -
Column Address Hold Time tCAH 45 — 55 - ns -
Column Address Hold Time Referenced to RAS tAR 120 — 165 - ns -
Transition Time (Rise and Fall) : 17 3 50 3 50 ns 6
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AC OPERATING CONDITIONS AND CHARACTERISTICS
See Notes 2, 3, 6, and Figure 1)
(Read, Write, and Read-Modify-Wrnite Cycles)
(Full Operating Voltage and Temperature Range Unless Otherwise Noted)

Parameter : Symbol MC_M%‘S MQM&GS-ZO Units | Notes
Min Max Min Max
Read Command Setup Time RCS 0 - 0 - ns -
Read Command Hold time tRCH 10 - 10 - ns 14
Read Command Hold Time Referenced to RAS tRRH 30 - 35 - | ns | 14
Write Command Hold Time 'WCH 45 - 56 - ns -
Wirite Command Hold Time Referenced to RAS WCR 120 - 155 - ns -
Write Command Pulse Width twe 45 - | 5 - ns -
Write Command to Row Strobe Lead Time TRWL 45 - 55 - ns —
Write Command to Column Strobe Lead Time tCWL 45 - 55 - ns =
Data in Setup Time DS 0 - 0 — ns 15
Data in Hold Time . DH 45 — 55 - ns 15
Data in Hold Time Referenced to RAS DHR 120 - 155 | ns | -
Column to Row Strobe Precharge Time ) ICRP -10 - -10 — ns =
RAS Hold Time tRSH 75 - 110 - | ns | -
Refresh Period ] RFSH — 2.0 - 20| ms —
WRITE Command Setup Time __ Wwes -10 - -10 - | ns | 16
CAS to WRITE Delay - 1CWD 45 - 55 - | ns | 16
RAS to WRITE Delay j tRWD 125 - 160 - [ ns ] 16
CAS Hold Time 1CSH 150 - 200 - ns | —

CAPACITANCE (f=1.0 MHz, TA=25°C, Vcc="5 V. Periodically Sampled Rather Than 100% Tested)

Parameter Symbol | Typ | Max | Units | Notes
Input Capacitance (A0-A7), D . Cn 4 5 pF 7.
Input Capacitance RAS, TAS, WRITE Ci2 8 10 | pF 7
Output Capacitance (Q) (CAS = V| to disable output) Co 5 7 pF 7
NOTES:
1. All voltages referenced to Vss.
2. V|4 min and V| max are reference levels for measuring timing of input signals. Transition times are measured between V| and
ViL-
3. Aninitial pause of 100 us is required after power-up followed by any 8 RAS cycles before proper device operation guaranteed.
4. Current is a function of cycle rate and output loading; maximum current is measured at the fastest cycle rate with the output
open.
6. Output is disabled (open-circuit) and RAS and CAS are both at a logic 1.
6. The transition time specification applies for all input signals. In addition to meeting the transition rate specification, all input sig-
nals must transmit between V| and V) (or between V) and VjH) in @ monotonic manner.
7. Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation. C= E/l
8. The specifications for tgc (min), and trwC (min) are used only to indicate cycle time at which proper operation over the full tem-
perature range (0°C< Ta <70°C) is assured.
9. AC measurements assume tT=5.0 ns.

10. Assumes that tRcD s tRCD (max).

11. Assumes that tRCD=tRCD (max).

12. 'Measured with a current load equivalent to 2 TTL loads (+ 200 A, —4 mA) and 100 pF (VoH=20V, Vo= -0.8 V)

13. Operation within the trcp (max) limit ensures that tRaC (max) can be met. tRcp (max) is specified as a reference point only: if
tRCD is greater than the specified tgcp (max) limit, then access time is controlled exclusively by tCAC-

14. Either tRRH or tRCH must be satisfied for a read cycle.

15. These parameters are referenced lo CAS leading edge in random write cycles and to WRITE leading edge in delayed write or read-
modify-write cycles.

16. twCs. tcwD. and tRwD are not restrictive operating parameters. They are included in the data sheet as electrical characteri-
istics only: if tyycs 2 tw(Cs (min), the cycle is an early write cycle and the data out pin will remain open circuit (high impedance)
throughout the entire cycle; if tcywp = tcwp (min) and trwp 2 tRWD (min), the cycle is a read-write cycle and the data out will
contain data read from the selected cell; if neither of the above sets of conditions is satistied, the condition of the data out (at
access time) is indeterminate.

17. ot (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels
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PIN ASSIGNMENT COMPARISON

MCM4516 MCM4517
Vss N/C Vss REFRESH
CAS o} CAS
w

A6 RAS A6

A3 A0 A3

A4 A2 A4

A5 Al A5

N/C Vee N/C

vss REFRESH 1@ vss

CAS D CAS

Q wi Q

A6 RAS A6

A3 A0gs A3

A4 A2Q6 A4

A5 argy A5

A7 Vee g8 A7

PIN VARIATIONS
Pin Number MCM4118 MCM4516 MCM4517 MCMe632 MCMe683 MCMe884 MCMe88s

1 Vgp(~-5V) REFRESH N/C REFRESH N/C REFRESH N/C
8 Vopt+12 V) vee vee Vee Vce Vee Vee
9 Vel +5 V) N/C N/C A7 A7 A7 A7
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\

READ CYCLE TIMING
- tRC
tRAS
. VIH ! 'AR——ﬂ‘
RAS
ViL
tCSH —tRP
RCO—— | 1RSH pe—tcre
VIH : - tCAS- |
TAS \
ViL ,
tRAH
'ASR taSC l@-1CAH
via Jo—>! [o-o tasc >
Addresses Row Column
ViL Address Address
le-1RRH
'RCStJ 'RCH
- ViH TAVAVAVSY,
T KR , O
Vi tcAC XXX
tRAC  OFF
VOH Valid
Q (Data Out) M
ata Out Jigh Z vl
WRITE CYCLE TIMING
< tRC
tRAS
Vie
TRSH tRP.
—— : > e
t RP
ViH \ / Jt
A, N\ J | f
tRAH l
ICAH

tAsn—r‘—. Q-IIASC-I .-

\
H Row Column
Addresses iL Address Address
> tcwiL —
tWCS tWCHE™
ViH
w ¢
ViL
.

OOOOO00O00

. .v.v.v.v.v.v.v.v.v.v.v.v.v.v.v.v.v.v.v.v.v.v.'
O (Dete fn N
* A
Q (Data Out) OH High Z
VoL
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RAS-ONLY REFRESH CYCLE
1Data-in and Write are Don't Care, CAS is HIGH)

RC
. /P
1H tRAS
l —!'R
VIH CRXATT VAV VAV W, VY aVaAVaVaVaV.VaVAVaAVAVAVAVAVAVAVAVAVAVAVAV,Y,
TN XXX XXITXKXN
B o o T o o e ol

READ-WRITE/READ-MODIFY-WRITE CYCLE

g tRWC
v . RAS
ms  'nd tAR
S ViL K.
tRSH > RP
tCSH —
l@— tRCD 1CAS tCRP99|
J— \ t
CAS H \
ViL
tRAH
'-ASH-P Q—.ItAsc- giCcA
ViH Row Column
I l tRWD. ICWL—8
l‘————tcwo—=: TRWL—p
VIH VAVAVAVAY var v v v vaviv .
- DR : ;
W KRS J
We @ toFF
——ICAC———
VOH
Q (Data Out) High Z Vaid
VoL K__ Data
l‘»— RAC B ‘
\
D (Data In) XXODODOOOODOODOOTTOOOOCTOOODTOOOODT0) YOOOOOROOOOOOOON
O R




MCM6665

Pin 16

Row Addresses

L]

MCM6665 BIT ADDRESS MAP

Pin8
Row Address A7 A6 A5 A4 A3 A2 A1 AQ
Column Address A7 A6 A5 A4 A3 A2 A1 AQ Column Addresses
Row Hex Dec A7 A6 A3 A4 A5 A2 AD Al
FE 264 1 1 1 1 1 1 1 0
FF 2% 1 1 1 1 1 1 1
FC 2% 1 1 1 1 1 1 0 O
FO 263 1 1 1 1 1 1 0 1
FA 260 1 1 1 1 1 0 1 0
FB 251 1 1 1 1 1 [ 1
F8 248 1 1 1 1 1 2 0 0
F9 249 1 1 1 1 1 0 o 1
.
.
.
.
.
.
8 1 1+ 0 0 O O O 1 O
8 13t 10 0 O O O 1 -
8O0 128 1+ 0 0 O O O O O
81 1229 1+ 0 0 O O O O 1
< 7F 1227 0 1 1 1 1 1 1 1
E 7€ 126 0 1 1 1 1 1 1 [}
70 126 0 1 1 1 1 1 0 1
3 :
.
.
.
.
.
.
.
.
.
ritr 2-z8 .
55 555 .
.
04 a4 90 0 0 0 0 1 0 O
. - = a3 3.0 0 0 0 0 0 1 1
Py 55 02 2 0 0 0 0 0 0 1 O
28 88§§0110000000|
00 0O 0 0 0 0 0 O 0 O
X
L 33 885833358
£33 83 cesecssesmonnanm-o
2o- © - co-~-~0o~-~o0O
- - - — o-~-~oo~--0o0
- - - — O~~~ —00O0OO0O
f-- - - ~oocoococococo
3-- - ococoo0ooocoo
-~ - ocoooocoocoo
2_- - ococooooocoo
:—— =] COoOO0O0O0OO0OOO
Data Stored=Djn @ Agx ® A1y
Column Row
Data
Address | Address
Al A0 Stored
(] 0 Inverted
0 1 True
1 0 True
1 1 Inverted
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MCM6665L25

65,536-8IT DYNAMIC RAM

The MCM6665 is a 65,536 bit, high-speed, dynamic Random-Access
Memory. Organized as 65,5636 one-bit words and fabricated using
HMOS high-performance N-channel silicon-gate technology. This new
breed of 5-volt only dynamic RAM combines high performance with low
cost and improved reliability.

By multiplexing row- and column-address inputs, the MCM6665 re-
quires only eight address lines and permits packaging 1n standard 16-pin
dual-in-line packages. Complete address decoding is done on chip with
address latches incorporated. Data out is controlled by CAS allowing
for greater system flexibility

All inputs and outputs, including clocks, are fully TTL compatible.
The MCM6665 incorporates a one-transistor cell design and dynamic
storage techniques.

Organized as 65,536 Words of 1 Bit
Single +5 V Operation
250 ns Operation
Low Power Dissipation
275 mW Maximum (Active)
30 mW Maximum (Standby)

Three-State Data Output

Internal Latches for Address and Data Input

Early-Wnite Output Capability

® 16K Compatible 128-Cycle, 2 ms Refresh

® RAS-only Refresh Mode

® CAS Controlled Output Providing Latched or Unlatched Data

® Upward Pin Compatible from the 16K RAM (MCM4116, MCM4516,
MCM4517)

MOS

(N-CHANNEL, SILICON-GATE)

65,536-BIT
DYNAMIC RANDOM ACCESS
MEMORY

L SUFFIX
CERAMIC PACKAGE
CASE 690

BLOCK DIAGRAM

PIN ASSIGNMENT

Vss
CAS

A6
A3
A4
A5
A7

*Vcet does not draw any current but
must be tied to VC(C to inactivate inter-
nal refresh circuitry.

PIN NAMES
AO-A7 Address Input
D......... . ~.......Data In
- .Data Out
....Read/Write Input

RAS ... .....Row Address Strobe
CAS Column Address Strobe
vee Power (+5 V)
Vss . Ground

*—Vce
<+—Vss
precrarg Senoe Al B Sense: Ampntier
Cuck &
Al -] K3
¢ z .
Al i 16.384 Bit Memory 16 384 Ba Mermory g LQ—RAS
= Array o Array S
Az 3 % @ AT
3 = 8 [ecas
» &
A% < o |e-Wne W
B V200012860 |12Cen| 120001256  [*® ©
2 -
Column Decoder Logic Coluron Decoder  lg—e 3
Ad - (: 9 2 ke-Data 1n. D
) &
= & o
A58 3 2 o | Outpur
2 | 16.384.81 Memory | & | 16.384 B Memory £ Dats. Q
A6 ] % Array z Array 5
o
< 3 =
@
A7 S
k)
'E‘;;Z;g Sense Amphfier - Sense Amplifier

This device contains circuitry to protect the in-
puts against damage due to high static voltages
or electnic fields, however, 1t is advised that nor-
mal precautions be taken to avoid apphication of
any voltage higher than maximum rated voltages
to this high impedance circuit

DS96835/11-80



MCM6665L25

ABSOLUTE MAXIMUM RATINGS (See Note)

A Rating Symbol Value Unit
Voltage on Any Pin Relative to Vsg (Except Vcc) | Vin. Vout -2t +7 \
Voltage on Vcc Supply Relative to Vsg Vin. Vout -1t0 +7 v
Operating Temperature Range : TA 0to +50 °C
Storage Temperature Range Tsig -651t0 +150 | °C
Power Dissipation Pp 1.0 w
Data Out Current lout 50 mA

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex-
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT-
ING CONDITIONS. Exposure to higher than recommended voltages for extended
periods of time could affect device reliability.

FIGURE 1 — OUTPUT LOAD
5v

970 Q

100 pF* 12 k02 \/

“*Includes Jig Capacitance

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted.)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol| Min | Typ| Max ~ Ugit_1 Notes
Supply Voltage MCM6665L25] Ve 45 150 65 v 1
Vss 0 0 0
Logic 1 Voltage, All Inputs ViIH 24 — |Vec+10| V -1
Logic 0 Voltage, All Inputs ViL -20| - 08 \' 1
DC CHARACTERISTICS
Characteristic Symbol | Min | Max | Unit | Notes
V¢ Power Supply Current (tRC min.) Icc - 5 | mA 4
Standby V¢ Power Supply Current Icc2 - 5 mA 5
Ve Power Supply Current During RAS Only Refresh Cycles Icc3 - 40 | mA =
Input Leakage Current tany input) (0 Vi, <5.5) (Except Pin 1) (L) - 10 | uA -
Input Leakage Current (Pin 1) (Vin=Vcc) Iy - 10 | A -
Output Leakage Current (0s Vo ,1<5.5) (Except Pin 1) 10(L) — 10 | A 5, 6
Output Logic 1 Voltage @ lgyt= —4 mA VOH 24 - \" -
Output Logic 0 Voltage @ loyt=4 mA VoL - | 04| Vv -

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full Operating Voltage and Temperature Range Unless Otherwise Noted)

(See Notes 2, 3, 9, 14)
(Read, Write, and Read-Modify-Write Cycles)

Parameter Symbol Min Max Unit Notes
Random Read or Write Cycle Time tRC 450 - ns 8.9
Read Write Cycle Time tRWC 450 - ns 8,9
Access Time from Row Address Strobe tRAC - 250 ns 10, 12
.| Access Time from Column Address Strobe tCAC — 145 ns 1,12
Output Buffer and Turn-Off Delay tOFF 0 50 ns 17
Row Address Strobe Precharge Time tRP 190 - ns -
Row Address Strobe Pulse Width tRAS 250 10000 ns -
Column Address Strobe Puise Width 1CAS 145 10000 ns -
.Row to Column Strobe Lead Time tRCD 55 105 ns 13
Row Address Setup Time /| tASR 0 - ns =
Row Address Hold Time tRAH 45 - ns -
Column Address Setup Time tASC 0 - ns -
Column Address Hold Time tCAH 75 - ns —
Column Address Hold Time Referenced to RAS tAR 200 - ns -
Transition Time (Rise and Fall) ty 3.0 50 ns 6
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MCM6665L256

AC OPERATING CONDITIONS AND CHARACTERISTICS
N (Full Operating Voltage and Temperature Range Unless Otherwise Noted)
(See Notes 2, 3, 9, 14)
(Read, Write, and Read-Modify-Write Cycles)

Pearameter Symbol | Min | Max | Units| Notes
Read Command Setup Time tRCS 0 — | ns -
Resd Command Hold Time tRCH | 10| — [ ns | 14
Read Command Hold Time Referenced to RAS tRRH | 90| - | ns | 14
Write Command Hold Time tWCH | 75 — ns -
Write Command Hold Time Referenced to RAS : tWCR | 200 | — ns | —
Write Command Puise Width we 70 - ns -
Write Command to Row Strobe Lead Time tRWL | 70 - ns -
Write Command to Column Strobe Lead Time tcwL | 70| — | ns | -
Data in Setup Time DS 0 - ns | 15
Data in Hold Time tDH 4] - ns | 15
Data in Hold Time Referenced to RAS - tDHR | 20| - | ns [ -
Column to Row Strobe Precharge Time tcRp |—-10 ] - ns =
RAS Hold Time tRSH | 45| — | ns | —
Refresh Period tRFSH - 20 | ms -

[ WRITE Command Setup Time twes | —10] — | ns | 18
CAS to WRITE Delay tcwp | 70| — [ ns | 18
RAS to WRITE Delay tRwp | 196 | - | ns | 18
CAS Hold Time tcsH | 260 - | ns | -

CAPACITANCE (f=1.0 MHz, Tp=26°C, Vcc =5 V. Periodically Sempled Rather Than 100% Tested)

Parameter Symbol | Typ | Max [Units | Notes |
Input Capacitance (A0-A7), D Ciy 40 | 50 | pF 7
Input Capacitance RAS, CAS, WRITE Ciz |80} 100/ pF 7
Output Capacitance (Q) Co 50 | 70 | pF 7
NOTES
1 Al volages referenced 1o Vsg
2 Vi min and V) max are reference levels tor ineasunng timing of input’signals  Transition times are measured between Vj and
ViL —
3 Annital pause of 100 us 1s required atter power up followed by any 8 RAS cycles betore proper device operation guaranteed
4 Current 15 a function ot cycle 1ate and output loading. maximum current 1s measured at the tastest cycie rate with the putput
open -
5 Output 1s disabled (open cucuit) and RAS and CAS are both at a togic 1 -
6 The transiion ume specification apphes for alt input signals In addition to meeting the tansition rate specitication. all input sig
nals must transmit between Vi and V| (or between Vi and ViH) in @ monotonic manner .
7 Capacitance measured with 2 Boonton Meter or ettective capacitance calculated from the equator C- %/L
8 The specifications for TR (min), and IRy (min) are used only 1o ndicate cycle me at which proper operation over the full tem
perature range (0"C < T < 70°C) 1s assured
9 AC measutermnents assume 11 =50 ns
10 Assumes that tRCD S tRCD (max! N
11, Assumes that tRCD = tRCD (max! ,
12 Measured with a current load equivalent to 2 TTL loads {+ 200 A, -4 mA) and 100 pF (Voy=2.0V, VoL=-0.8 V).
13. Operation within the tgcp (maxi imit ensures that tRAC (max) can be met 1gcp (max) 1s specified as a reference pont only, it
TRCD 's greater than the speciied tRCp (max!) lirmit, then access tme s controlled exclusively by t(CAC ,
14 Either tRRH Of IRCH Must be saushed for a read cycle
15 These parameters are referenced to CAS leading edge in random wiite cycles and 1o WRITE leading edge i1 delayed wnite or read-
modity write cycles
16 1w(CS. ICWD. and tRWD are not restrictive operating parameters  They are included in the data sheet as electrical characten
istics only f g2 tw( S tmind, the cycle is an early write cycle and the data out pin will remain open crrcuit thigh impedance)
throughout the entire cycle, it tcwp 2 tewD (min) and LRwP = tRWD (min), the cycle s a read write cycle and the data out will
contain data read from the selected cell, it nenther of the above sets ol conditons s saushed. the condition of the data out (at
access nme) 1s indeterminate
17 1441 (max) defines the time at which the output achieves the open cicuit conditon and is not referenced 10 output voltage levels



MCM66651.25

PIN ASSIGNMENT COMPARISON

MCM4516 MCM4517
[ N/C Vss REFRESH
0 CAs |
W Q
RAS A6
Al A3
A2 A4
Al A5
vee N/C
REFRESH vss
o] CAS
w Q
RAS A6
A0 A3
A2 A4
A1 Q7 A5
vee A7
PIN VARIATIONS
Pin Number MCM4116 MCM4516 MCM4517 MCMes32 " MCMmess3 MCMeos4 MCMeess
1 VBa(-5WV) AEFRESH N/C REFRESH N/C REFRESH N/C
8 Vppl+ 12 V) vee vee vee vee vee Vce
9 Veol+5V) N/C N/C A7 A7 A7 A7

¢
[
¥
&




MCM6665L25

READ CYCLE TIMING

R
e (RAS
_ Vi ———————| Mg—1AR - —
RS, N R
e 'CSH—l[ —RP—on
Q—‘Rco——i"—‘l_—“*s“' —(CRP— .
— ViH ¢ e ICAS——————»
CAS *
viL \ [ /
tRAH
tASR lAsc’| e-'CAH-BN
v
Addresses H Row Column
viL Address Address 7
le- (RRH
'RCS —-‘ 'RCH
_ VIH 7 a"aVa"a¥a"a"avaVsV;
W 090900000
Vi m |. B
1CAC —————
fe—————wmaC———————— —» oo
VoH . > JERRETrE—
Q (Data Out High Z ~ DZE
) S L R
WRITE CYCLE TIMING
RC —o»
v tRAS
7AS H ,KH—‘AR—ﬂ ,
ViL 7 \
RSH tRP———g»
—+tcsh )
l&——— (RCO——@— ———1CAS——————— j—tcRP—>
VIH ¢
wE oy, | f \
tRAH
tAsrz-'ﬂ—. ‘b“Asc.' ICAH
ViH Row Column
Addresses v Address Address
L
(WL ————————d
IWCS1@—» tWCHE
VIH WP
W v | >
* TRWL
1w C ol
" 9| |05 l@—toH
VIH .V.'.'.'.'.'.'.'.'.'.'.'.'.v.'.v.v.'.v.v.'.v.'.'.'.v.v.v’v 000
Datain - SOOI NSRRI

v
Q (Data Out)
\'

oL

High Z
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MCM6665125

'RAS-ONLY REFRESH CYCLE
(Data-in and Write are Don’t Care, CAS is HIGH)

RP 4o

—'RP——

adtionses Malvav.vy, v.v. e .v.v.v vv’v.v’v'v.vov v’v.v.v’v.v’v.v.v v.v.v.v.v’v’v’v
S0 I AL NI

READ-WRITE/READ-MODIFY-WRITE CYCLE

- RWC o
. RAS
s ™ Yo ———
ViL K_
| t
SH—————
| con RSH > IRP
M RCD———@————————— ICAS {CRP9|
G, | | [/
CAS
ViL /
tRAH
ASR-F ‘i‘—q‘ASC-‘ M@ CAH

1
ViH R =
ow Column
Addresses
ViL m&ﬁm Address

_ ViH
w ViL
[ € t0FF
1CA(————
VOH
Q (Data Out) High Z %L
vou
L———l KA( ——————————
DS -p.j
ViH VAV AV VYAV Y VAV VAV V. V.V VY VYV, VYV VY v Y.V VvV
OOOOOOOOBOOOOOIN0 OO0
Dibaain XX A AN
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MCM6665L25

Pin 16

MCM6665 BIT ADDRESS MAP

2-62

Pin 8
Row Address A7 A6 A5 A4 A3 A2 A1 AD
Column Address A7 A6 A5 A4 A3 A2 A1 AO Column Addresses
Row Hex Dec A7 A6 A3 A4 A5 A2 A0 Al
FE 254 1 1 1 1 1 1 1 0
r FF266 1 1 1 1 1t 1 1 1
FC 262 1 1t 1 1 1 0 0
O 263 1 1 1 1t 1 1 0 1
FA 260 1+ 1 1 1 1 0 10
' B 261 1 1 1 1 1 0 1 1
B 248 1 1 1 1 1 0 0 O
Fg 249 1 1 ' 1 1 0 0 1
o
.
.
.
.
.
82 10 1 0 0 0 0 0 1 0
88 133 1 0 0 O O 0 1 1
8D 128 1+ 0 O O O O O O
81 129 1 0 0 O O O 0 1
b4 7F 127 0 1 1 1 1 1 1 1
c 7 126 0 1 1 1 1 1 1 0
£ D 125 0 1 1 1 1 1 0 1
k] .
.
.
.
.
.
.
.
.
.
i 2:-28 :
86 cocoo .
o
04 4 0O 0 o 0 O 11 0 O
- O____goa:400000011
pragry S5 02 2 0O 0 0 0o 0 o0 1 O
S8 8888|150 1 0 00 0 0 06 o
- 00 0 0O 0 0 0 0 9 0 O
i,‘f: S 885838858
§g§§ gEooco--oomonman-—o
§3°._ o~ co~-~-~0O0~~-0O
é:.—- - - O—-~0O0~~-~0o0
:__ - — ‘O————OOOO
2,_,. - - —OO0OO0OO0OO0OO0QOOCO
1,_, - - coooocoocoooo
2_— - - rO00O0OO0O0O0OO0ODO
2,_, e~ [=ReReleNeNoNeNeNe)
D:P'— o o coococoococoo
Data Stored = Djn @ Agx @ A1y
Column Row
Data
Address | Address
Al AC Stored
0 0 Inverted
0 1 True
1 0 True
1 1 Inverted
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MCM2114
MCM21L14

4096-BIT STATIC RANDOM ACCESS MEMORY

The MCM2114 is a 4096-bit random access memory fabricated with
high density, high reliability N-channel silicon-gate technology. For ease
of use, the device operates from a single power supply, is directly com-
patible with TTL and DTL, and requires no clocks or refreshing because

. of fully static operation. Data access is particularly simple, since address
setup times are not required. The output data has the same polarity as
the input data.

The MCM2114 is designed for memory applications where simple in-
terfacing is the design objective. The MCM2114 is assembled in 18-pin
dual-in-line packages with the industry standard pin-out. A separate
chip select (S) lead allows easy selection of an individual package when
the three-state outputs are OR-tied.

The MCM2114 series has @ maximum current of 100 mA. Low power
versions (i.e., MCM21L14 series) are available with a maximum current
of only 70 mA.
® 1024 Words by 4-Bit Organization
@® Industry Standard 18-Pin Configuration
©® Single +5 Volt Supply
® No Clock or Timing Strobe Required
® Fully Stauc. Cycle Time = Access Time
® Maximum Access Time

MCM2114-20/MCM21L14-20 200 ns

MCM2114-25/MCM21L14-25 250 ns

MCM2114-30/MCM21L14-30 300 ns

MCM2114-45/MCM21L14-45 450 ns
. @ Fully TTL Compatible

® Common Data Input and Output
® Three-State Outputs for OR-Ties
® Low Power Version Available

N

MOS

(N-CHANNEL, SILICON-GATE)

4096-BIT STATIC
RANDOM ACCESS
MEMORY

P SUFFIX
PLASTIC PACKAGE
CASE 707

L SUFFIX
CERAMIC PACKAGE
CASE 680

BLOCK DIAGRAM

a9 15
3 Vee Pin18
A4 Vgg - Pin9
AS —] ° Memory Array
Row 64 Row
Select . 64 Columns

R ilitilitihil

PIN ASSIGNMENT

14
1
oo 13 T | PIN NAMES
nput
baz 12 »-2_ Data [AO-A9 Address Input
Da3 »B-—— Control W Write Enable
" S Chip Select
a4 E DQ1-DQ4 Data Input/Output
Vee ..Power (+5 V)
_.8 Vgg . Ground
s 5
L _10 AQ A1 A2 A3
w
.
DS9800/1 79
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MCM2114eMCM21L14

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Value Unit

Temperature Under Bias -10to +80 °C -
Voltage on Any Pin With Respect to Vsg —0651t0 +7.0 v This device contains circuitry to protect
OC O T 50 x the inputs against damage due to high

u(pfutv urrem il static voltages or electric fields; however,
Power Dissipation - 1.0 Watt it 1s advised that normal precautions be
Operating Temperature Range Oto +70 °C taken to avoid application of any voltage
Storage Temperature Range - 6510 + 150 oC higher than maximum rated voltages to
» this high-impedance circuit

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex-

ceeded. Functional operation should be restricted to RECOMMENDED OPERAT-
ING CONDITIONS. Exposure to higher than recommended voltages for extended
periods of time could affect device reliability

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted.)

RECOMMENDED DC OPERATING CONDITIONS

Parameter Symbol | Min | Typ| Max. |Uni
Supply Voltage , x(s:g 455 560 5‘025 \"
Logic 1 Voltage, All Inputs R4 Vin | 20] - | 60 |V
Logic 0 Voltage, All Inputs ViL -05] - 08 \
DC CHARACTERISTICS
MCM2114 MCM21L14
Parameter Symbol - Min] Typ | Max | Min | Typ | Max Unit
Input Load Current (All Input Pins, V=010 5.5 V) I — - 10 - - 10 | A
1/0 Leakage Current (S=2.4V,Vpq=0.4 V to Vcc) Lol — — 10 — — 10 | gA
Power Supply Current (V;n=5.5V, ipQ=0 mA, Ta=25°C) Icci - 80 95 — — 65 | mA
Power Supply Current (Vin=55V, IpQ=0mA, Tpo=0°C) Icc2 — — 100 | - - 70 | mA
Output Low Current Vo =0.4 V 101, 21| 60 - 211601 — JmA
Output High Current Vo =24 V 10H — | —14]-10f - | -14]-10]mA
NOTE: Duration not to exceed 30 seconds
CAPACITANCE (f=1.0 MHz, Tp =25°C, perodically sampled rather than 100% tested)

Characteristic ’ " Symbol | Max Unit
input Capacitance (Vn =0 V) Cin 5.0 pF
Input/Output Capacitance (Vpg=0V) Ci/0 5.0 pF

Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C=14,/aV
AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operaung voitage and temperature unless otherwise noted.)
Input Pulse Levels. . 0.8 Volt to 2.4 Voits Input and Output Timing Levels . .....1.5Volts
Input Rise and Fall Times. 10 ns Output Load.. . [T 1 TTL Gate and Cy_=100 pF
READ (NOTE 1), WRITE (NOTE 2) CYCLES
MCM2114-20 | MCM2114-25 | MCM2114-30 | MCM2114-45
Parameter Symbol | MCM21L14-20 | MCM21L14-25] MCM21L14-30 | MCM21L14-45 | Unit
Min Max Min Max Min Max Min Max
Address Valid to Address Don’t Care TAVAX 200 - 250 - 300 - 450 - ns
Address Vald to Output Vald tAVQV - 200 - 250 - 300 - 450 ns
Chip Select Low to Data Vahd 1SLQV - 70 - 85 - 100 - 120 ns
Chip Select Low to Output Dan't Care 1SLQX 20 - 20 - 20 - 20 - ns
Chip Select High to Output High Z 1SHQZ - 60 - 70 80 - 100 ns
Address Don’t Care to Output High Z 1AXQZ 50 50 - 50 — 50 ~ ns
Write Low to Write High \WLIWH | 120 135 - 150 200 - ns
Write High to Address Don't Care WHAX | 20 ° 20 20 20 - ns
Write Low to Qutput High Z "WLQZ 60 70 80 100 ns
Data Valid to Write High tpywH | 120 135 150 200 - ns
Write High to Data Don’t TWHDX 0 0 0 0 - ns

NOTES 1. A Read occurs dunng the overlap of a low S and a tugh W~
2. A Write occurs duning the overlap of a low S and a low W
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>M2114eMCM21L14

READ CYCLE TIMING (W HELD HIGH)

Joe——————tavax

fe—————————lAvQV——————

Address

X

SRR LRAARAHANRARRANAARARARANNN

L

tsLav

‘SLOX’L

—

1SHQZ
tAXQZ

WRITE CYCLE TIMING (NOTE 3)

ad TAVAX

Address

X

_A

S DMWY

A\

(7777 7T

2
——I le— tWHAX
w re—— WLWH ———————»
RNK /(F
— 'WLQZ
Q SAIMNANNY
LLL I LLLLLLLIN
WHD Xp—
IDVWH  jt—
VAVAVAVAVAV AV V.V V. WAV WAWAVAV, Vg .\ 7, MY YYYYYVYYVVYYYVYY
0 XARESUEKKIXIOONRIULE XXX

3. If the S low transition occurs simultaneously with the W low transition, the output butfers remain in a high-impedance state

R TV T AT

WAVEFORMS
Waveform Input
Symbol
MUST Bt
—— VALIO
CHANGE
TR romn 10
T CHANGE
i FRHOM L TOH
DON T CARE
TEETTX e cranie
PERMITTED

-

2-65

Outpe+*

WiLL BE
VALID

WiLL CHANGE
FROMH TO L

WILL CHANGE
FROM | TOH

CHANGING
STATE
UNKNOWN

HIGH
IMPEDANCE



MCM2114eMCM21L14

TYPICAL CHARACTERISTICS

SUPPLY CURRENT versus SUPPLY VOLTAGE SUPPLY CURRENT versus AMBIENT TEMPERATURE
80 %
- _ 1
I B N
= N
£ z N
& ] ~
g 3 o~
=3 1] o ~g
£ —T | z 60
P
e o
2 —T | 3
865 3 N
= 55
60 50
45 415 50 525 55 0 2 40 60
Vg, SUPPLY VOLTAGE (VOLTS) Ta. AMBIENT TEMPERATURE (0C)
OUTPUT SOURCE CURRENT versus OUTPUT VOLTAGE OUTPUT SINK CURRENT versus OUTPUT VOLTAGE
80 9.0 -
10 : \ 80
I 1 .
6.0 \ /
/
5 80 i
w (=
[ 3 2
5 € 50
g : .
I=) ©
c 40 x
2 z
7 \ : /
-
;2: \ 2 40 -
> >
S 30 e
2 o
o o
= 30
20
20
0 /
\ 10
0 0 L
10 20 30 40 50 60 0 0.1 02 03 04 05
Voh. OUTPUT VOLTAGE (VOLTS) V. OUTPUT VOLTAGE (VOLTS)



MCM2114eMCM21L14

ta. NORMALIZED ACCESS TIME (ns)

NORMALIZED ACCESS TIME versus TEMPERATURE

10
/
095 /’
090 iy
L~ //
1

0.85 =
0.60
015

20 a0 60 80

)

Ta. TEMPERATURE (°C)

TYPICAL ACCESS TIME versus TEMPERATURE

170 /
160 //
£ 7
A
: »
= 140 ,/ -

/
130
20 40 60 80

MCM2114/MCM21L14 BIT MAP

Ta. TEMPERATURE (C)

90

PIN 18
PIN 1 Vce
1023 €———— 10081023 €————— 1008 | 1023<€¢———1008 | 1023 <€¢——— 1008

1007 1007 1007 1007

DQ3 (PIN NO. 12) DQ4 (PIN NO. 11) DQ1 (PIN NO. 14) DQ2 (PIN NO. 13)
1
/

16 16 16 16
15 < 0|15 - of1s = ol1s <€ 0

To determine the precise location on the die.of a word in memory, reassign address numbers to the address pins as
in the table below. The bit locations can then be determined directly from the bit map.

REASSIGNED REASSIGNED
PIN NUMBER ADDRESS NUMBER PIN NUMBER ADDRESS NUMBER
! 1 A6 6 A1
: 2 A5 7 A2
s 3 A4 15 A9
a4 A3 16 A8
B 5 A0 17 A7
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@ MOTOROLA

MCM2115A
MCM21L15A
MCM2125A
MCM21L25A

1024 x 1 STATIC RAM

The MCM2115A and MCM2125A families are high-speed, 1024 words
by one-bit, random-access memories fabricated using HMOS, high-
performance N-channel silicon-gate technology. Both open collector
(MCM2115A) and three-state output (MCM2125A) are available. The
devices use fully static circuitry throughout and require no clocks or
timing strobes. Data out has the same polarity as the input data.

Access times are fully compatible with the industry-produced 1K
Bipolar RAMs, yet offer up to 50% reduction in power over their Bipolar
equivalents.

All inputs and output are directly TTL compatible. The chip select
allows easy selection of an individual device when outputs are OR-tied.
® Organized as 1024 Words of 1 Bit
® Single +5 V Operation
® Maximum Access Time of 45 ns, 55 ns, and 70 ns available
©® Low Operating Power Dissipation
® Pin Compatible to 93415A (2115A) and 93425A (2125A)
® TTL Inputs and Outputs
® Uncommitted Collector (2116A) and Three-State {2125A) Output

MOS

(N-CHANNEL, SILICON-GATE)

1024-BIT STATIC
RANDOM ACCESS
MEMORY

C SUFFIX
FRIT-SEAL
CERAMIC PACKAGE

CASE 620-06

BLOCK DIAGRAM

Word 32x32
Driver Array
‘ i
A
Sens:ndmps Control Q
Wirite Drivers Logic
Address Address
Decoder Decoder
AO A1 A2 A3 A4 A5 A6 A7 A8 A9 S W D
TRUTH TABLE
Output Output
Inputs 2115A Family 2125A Family Mode
S[W]D Q Q
H| X | X H High Z Not Selected
LjL|L H High Z Write 0"
LiL]H H High Z Write”' 1"
LIHIX Data Out Data Out Read

PIN ASSIGNMENT

PIN NAMES
A .... Address
D... F Data Input
Q... . ........ DataOutput
S ............ Chip Select
vee. - . +5V Supply
Vss. .. . Ground
W..... Write Enable

DS9819/5-80



MCM21156A*MCM21L15AsMCM2125A°*MCM21L25A

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Value Unit This device contains circuitry to protect the in-
Temperature Under Bias -101t0 +80 °C puts against damage due to high static voltages
Voltage on Any Pin With Respect to Vsg —05t0 +7.0 Vdc or electric fields; however, 1t 1s advised that nor-
DC Output Current 20 A mal precautions be taken to avoid application of
— any voltage higher than maximum rated voltages
Power Dissipation 10 Wau 1o this high-impedance circuit.
Operating Temperature Range Oto +70 °C
Storage Temperature Range -6510 + 150 °C

NOTE: Permanent damage may occur if ABSOLUTE MAXIMUM RATINGS
are exceeded. Functional operation should be restricted to RECOM-
MENDED OPERATING CONDITIONS. Exposure to higher than recom-
mended voltages for extended periods of time could ‘affect device
reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS

(Full operating voltage and temperature range unless otherwise noted )

RECOMMENDED DC OPERATING CONDITIONS !

Parameter Symbol | Min | Typ [ Max | Unit
Supply Voltage x(s:g 4'075 500 555 v
Logic 1 Voltage, All Inputs ViH 2.1 - 6 \
Logic 0 Voltage, All Inputs ViL -03| - 0.8 \
DC OPERATING CHARACTERISTICS .
Parameter Symbol MCM2115A| MCM21L15A| MCM2125A IMCM211L25A Unit
Min | Max | Min | Max | Min | Max | Min | Max b
Input Low Current (All Input Pins, Vin=0105.5 V) I - | -40f - | -40] - | -4C] - | -40| A
Input High Current iH = 40 - 40 = 40 - 40 | uA
Output Leakage Current (Vo,1=0.5/2.4 V) oL - - - - - 50 - 50 | uA
Output Leakage Current (Vo 1=4.5 V) ICEX - f1wo] - [1w0] - - - - | uA
Power Supply Current (S =V}, Outputs Open T =25°C) ICC - 126 - 75 - 126 | - 75 | mA
Output Low Voltage (g =7.0 mA, 2125A, 16 mA 2115A) VoL - 0.45 - 0.45 - 0.45 - 0.45 \
Output High Voltage (IgHy = —4.0 mA) VOH - - - - 24 - 24 = \2
Current Short Circuit to Ground 108 - - - - — |-100] - [-100| mA
MCM2115A FAMILY AC OPERATING CONDITIONS AND CHARACTERISTICS, READ, WRITE CYCLES
(TA=01070°C, Vcc=5.0V +5%)
MCM2115A-45 | MCM2115A-56 | MCM2115A-70 8
Parameter Symbol  Pifin [ Max | Min | Max | Min | Max |
Chip Select Low Output Valid tsLQv 5 30- 5 35 5 40 ns
Chip Select High to Output Invalid tSHQZ - 30 - 35 - 40 ns
Address Valid to Output Valid tavav - 45 - 55 - 70 ns
Address Valid to Output Invalid tAVAX 10 - 10 - 10 - ns
Write Low to Output Disable twLQz - 30 - 35 - 40 ns
Write High to Output Valid WHQV 0 30 0 35 0 45 ns
Write Low to Write High (Write Pulse Width) WLWH 30 - 40 - 50 - ns
Data Valid to Write Low tDVWL 5 - 5 - 5 - ns
Write High to Data Don’t Care (Data Hold) tWHDX. 5 = 5 — 5 - ns
Address Valid to Write Low (Address Setup) tAVWL 5 - 5 - 15 - ns
Write High to Address Don't Care ) TWHAX 5 - 5 - 5 - ns
Chip Select Low to Write Low tSLWL 5 - 5 = 5 — ns
Write High to Chip Select High tWHSH 5 - 5 - 5 - ns
Address Valid to Address Don’t Care tAVAX - 45 - 55 - 70 ns
Chip Select Low to Chip Select High ISLSH - 45 - 55 - 70 ns
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MCM21156AeMCM21L156A*MCM2125AeMCM21L25A

MCM21L16A FAMILY AC OPERATING CONDITIONS AND CHARACTERISﬂC’S, READ, WRITE CYCLES
(TA=010 70°C, VcC =50V +5%)

Parameter —_ |MCM21L156A-46|MCM21L16A-70 Units
4 Min | Mex | Min | Mex
¢hip Select Low to Output Valid tsLav 5 30 5 0 ns
Chip Select High to Output Invalid tSHQZ - 30 - 30 ns
Address Valid to Output Valid ] tAVQV - 45 - 70 ns
Address Valid to Output Invalid tAvVaX 10 - 10 - ns
Write Low to Output Disable twLQZ — 25 - 25 ns
Write High to Output Valid [ twHQV 0 25 0 25 ns
Write Low to Write High (Write Pulse Width) WLWH 30 - 30 - ns
Data Valid to Write Low tOVWL 0 - 0 - ns
Write High to Data Don’t Care WHDX 5 - 5 - ns
Address Valid to Write Low (Address Setup) TAVWL 5 - 5 - ns
Write High to Address Don’t Care WHAX 5 - 5 - ns
Chip Select Low to Write Low tSLWL 5 - 5 - ns
Wirite High to Chip Select High tWHSH 5 - 5 - ns
Address Valid to Address Don’t Care tAVAX - 45 - 70 ns
Chip Select Low to Chip Select High tSLSH - 45 - 70 ns
MCM2126A FAMILY AC OPERATING CONDITIONS AND CHARACTERISTICS, READ, WRITE CYCLES
(TA=010 70°C, VCC=5.0V +5%)

MCM2126A-456 | MCM2125A-66 | MCM2125A-70 .

Parametor Symbol T Mex | Min | Max | Min | Max ] o
Chip Select Low to Output Valid tsLav 5 30 5 35 5 40 ns
Chip Select High to Output High Z tSHQZ - 30 - k) - 40 ns
Address Valid to Output Valid tavQv ~ 45 — 55 - 70 ns
Address Valid to Output Invalid tAVQX 10 - 10 - 10 - ns
Wirite Low to Output High Z “twiLaz - 30 - k) - 40 ns
Write High to Output Valid tWHQV 0 30 0 35 0 45 ns
Write Low to Write High (Write Pulse Width) TWLWH 30 - 40 - 50 - ns
Data Valid to Write Low IDVWL 5 - 5 - 5 - ns
Write High to Data Don’t Care tWHDX 5 - 5 - 5 - ns
Address Valid to Write Low (Address Setup) tAVWL 5 - 5 - 15 - ns
Write High to Address Don’t Care IWHAX 5 - 5 — 5 - ns
Chip Select Low to Write Low 1SLWL 5 = 5 - 5 - ns
Write High to Chip Select High tWHSH 5 - 5 - 5 - ns
Address Valid to Address Don’t Care TAVAX — 45 ~ 55 = 70 ns

Chip Select Low to Chip Select High ISLSH — 45 — 55 — 70 ns .

MCM21L25A FAMILY AC OPERATING CONDITIONS AND CHARACTERISTICS, READ, WRITE CYCLES
(TA=01070°C, Vcc=5.0V £5%)
MCM21L25A-46[MCM21L26A-70

Parameter Symbol Min Max Min Max Units
Chip Select Low to Output Valid tsLQv 30 5 30 ns
Chip Select High to Output High Z 1SHQZ — 30 - 30 ns
Address Valid to Output Valid ' tavav - 45 - 70 ns
Address Valid to Output Invalid tAVQAX 10 - 10 - ns
Write Low to Output High Z twLQz - 25 — 25 ns
Write High to Output Valid tWHQV 0 25 0 25 ns
Write Low to Write High (Write Pulse Width) TWLWH 30 - 30 - ns
Data Valid to Write Low tDVWL 0 - 0 - ns
Write High to Data Don’t Care tWHDX 5 - 5 - ns
Address Vahd to Write Low (Address Setup) - TAVWL 5 — 5 - ns
Write High to Address Don’t Care TWHAX 5 — 5 — ns
Chip Select Low to Write Low tSLWL 5 — 5 — ns
Write High to Chip Select High WHSH 5 - 5 = ns
Address Valid to Address Don’t Care tAVAX = 45 - 70 ns
Chip Select Low to Chip Select High tSLSH - 45 - 70 ns
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MCM21156A¢MCM21L15A*MCM2125AsMCM21L25A

CAPACITANCE (f=1.0 MHz, Tpo=25°C, periodically sampled rather than OUTPUT LOAD
100% tested.) vee
Characteristic Symbol | Max | Unit

Input Capacitance (Vin=0 V) Cin 5 pF

Output Capacitance (Vgyp=0 V) Cout 8 pF 3000
Capacitance measured with a Boonton Meter or effective capacitance caiculated msa Q
from the equation: C=1Ay/AV. P4 30 pF

6008 (Including
9 scope and jig)

2115A FAMILY

READ CYCLE TIMING 1
(S Heid Low, W Held High)

tAVAX | 35V
Address y i
X oy

re—tavav
re-tAVQX > Vo
i Q (Data Out Previous Data Valid Data Valid
VoL
READ CYCLE TIMING 2'
(W Held High) 35V
AddressW Address Valid -
ov
ISLSH 35V
- S N /] — oV
tsLav tsHQz
\
.Q (Data Out) \\ Data Valid j{ OH
— VoL
WRITE CYCLE TIMING
e —— . e e e
AVAX 35V
Address
. g ov
’ tsmv-‘ lWHSH"’ }— a5V
e \WI Ty

oV

|
L—lA\IWL—-1 \t(WLWH - —~lwnax
35V
v RN —ov

oo 3.6 V
XX X RXDXXLKEX)
D (Data In) {2 QRS .,

VOH
Q (Data Out) ) .f:f.?:f:f:f:' \ Data Out=Data In

=VoL

(All Time Measurements Referenced to 15 V)
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MCM21156A*MCM21L156A*MCM2125AsMCM21L25A

WAVEFORMS OUTPUT LOAD
Waveform
Symbol Input Output vVee
Must Be Will Be
Valid Valid 510
——m Change Will Change 21284 QT
FromH to L FromH to L < 30 pF
300:: (Including

M Change Will Change Scope and jig)
From L to H From L to H

Don't Care: Changing
Permitted Unknown

_ High
Impedance

READ CYCLE TIMING 1
(S Held Low, W Held High)

2125A FAMILY

. tAVAX "
Address )( ' % Zi v

e—tavav

letavax-—>| y
Q (Data Out) Previous Data Vakd Oata Vafid oH
VoL

READ CYCLE TIMING 2

(W Held High) 35V
Addressm Address Valid
ov
1
— SLSH o 35V
S
N— /] —ovV
[e——tsLQv——> tSHQZ
—VoH
Q (Data Out) Hi-Z Data Valid Hi-Z —
—VoL

WRITE CYCLE TIMING

S "

"——PII
L—[AVWLA" TWLWH—> WHAX

/ —OovVv

35V

sl
vz
/

ATy 3.5 V-
QOO OO
0.o.o!»’o:sfosfo:ofo:sfcﬂbfo‘

D (Data In)
aov

a"a%a""a"a, VoH
KRREXX

200X Data Out=Data In

Q (Data Out)
VoL

(All ime measurements referenced to 1.5 V)
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MCM21156A*MCM21L15AeMCM2125A*MCM21L25A

WRITE ENABLE TO HIGH-Z DELAY

Write
Enable

Data
Output
WRITE ENABLE TO HIGH-Z DELAY
Write
Enable
Data,
Output 0" Level 05V Hi-Z
1" Level
Data
H
Output ORI A

2115A FAMILY

2125A FAMILY
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PROPAGATION DELAY FROM CHIP SELECT TO HIGH-Z

Chip
Select
'SHQZ
o S ez
ata i-
Output ——— 05V

PROPAGATION DELAY FROM CHIP SELECT TO HIGH-Z

Chip
Select
Data s
Oupur 9 tevel Josv
1" Level
Data 05V Hi-Z
Output == ===



@ MOTOROLA

MCM2115H
MCM2125H

Product Preview

1024 x 1 STATIC RAM

The MCM2115H and MCM2125H families are high-speed, 1024 words
by one-bit, random-access memories fabricated using HMOS, high-
performance N-channel silicon-gate technology. Both open collector
(MCM2115H) and three-state output (MCM2125H) are available. The
devices use fully static circuitry throughout and require no clocks or
refreshing to operate. Data out has the same polarity as the input data.

Access times are fully compatible wih the industry-produced 1K
Bipolar RAMSs, yet offer up to 50% reduction in power.over their Bipolar
equivalents.

All inputs and outputs are directly TTL compatible. A separate chip
select allows easy selection of an individual device when outputs are
OR-tied.
® Organized as 1024 Words of 1 Bit
® Single +5 V Operation
® Maximum Access Time of 20 ns, 25 ns, 30 ns, and 35 ns Available
® Low Operating Power Dissipation
® Pin Compatible to 93415A (2115H) and 93425A (2125H)
® TTL Inputs and Outputs
® Uncommitted Collector (2115H) and Three-State (2125H) Output

(N-CHANNEL, SILICON-GATE)

1024-BIT STATIC
RANDOM ACCESS
MEMORY

CERAMIC PACKAGE

C SUFFIX
FRIT-SEAL

CASE 620-06

BLOCK DIAGRAM

Word 32x32 Vce=Pin 16
Drniver Array Vgs=Pin 8

!

Sense Amps [ c |
And ontrol Q

Wnite Drivers Loge
.\T
Address Address
Decoder Decoder
AO A1 A2 A3 A4 A5 A6 A7 A8 A9 S W D
TRUTH TABLE
Output Output
Inputs 2115H Family 2125H Family Mode
s|wlo Q a
H X X H High Z Not Selected
L L L H High Z Wirite 0"
L L H H High Z Write “1”
L H X Data Out Data Out Read

PIN ASSIGNMENT

PIN NAMES

si<<woo >
w O
" O

Address
Data Input
Data Output
Chip Select
+5V Supply
Ground
Write Enable

Motorola reserves the right to make changes to
any product herein to improve reliability, func-
tion or design. Motorola does not assume any
liability arising out of the application or use of
any product or circuit described herein; neither
does it convey any license under its patent rights
nor the rights of others.
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@ MOTOROLA MCM2147

4096-BIT STATIC RANDOM ACCESS MEMORY Mos .

The MCM2147 is a 4096-bit static random access memory
organized as 4096 words by 1-bit using Motorola’s N-channel silicon-
gate MOS technology. It uses a design approach which provides the

(N-CHANNEL, SILICON-GATE)

simple timing features associated with fully static memories and 4096-BIT STATIC

the reduced standby power associated with semi-static and dynamic RANDOM ACCESS
' memories. This means low standby power without the need for

clocks, nor reduced data rates due to cycle times that exceed access MEMORY

times.

E controls the power-down feature. It is not a clock but rather

a chip select that affects power consumption. In less than a cycle C SUFFIX

time after E goes high, deselect mode, the part automatically reduces FRIT-SEAL

its power requirements and remains in this low-power standby mode CERAMIC PACKAGE

as long as E remains high. This feature results in system power also available
savings as great as 85% in larger systems, where most devices are
.. ' deselected. The automatic power-down feature causes no perfor-
mance degradation.

The MCM2147 is in an 18 pin dual in-line package with the

industry standard pinout. It is TTL compatible in all respects. The P SUFFIX
data out has the same polarity as the input data. A data input and PLASTIC PACKAGE
a separate three-state output provide flexibility and allow easy CASE 707-02
OR-ties.
® Fully Static Memory — No Clock or Timing Strobe Required
® Single +5 V Supply PIN ASSIGNMENT
@ High Density 18 Pin Package
® Automatic Power-Down
t @ Directly TTL Compatible—All Inputs and Outputs
® Separate Data Input and Output
. ® Three-State Output
@ Access Time — MCM2147-55 = 65 ns max

MCM2147-70 = 70 ns max
MCM2147-85 = 85 ns max
MCM2147-100 = 100 ns max

BLOCK DIAGRAM

1
SIS -
3 2 Ve = Pin 18
. A1 [ ce~ " PIN NAMES
! Vgg = Pin9
Y A2 t Memory Array AO-A11 . Address Input
as 2 2 s':.°.f. 64 Row W <.........Wnte Enable
16 64 Columns B Chip Enable
| A7 s Deioovoveeieieerie v Data Input
A8 15 t Qoo Data Output
L I I VEC oo .....Power (+5 V)
. V88 it Ground
» N 7 SS
Column 1/0 Circuits Q
Column Select
TRUTH TABLE
E|lwW Mode Output Power
4 s| 6| 14]13|12 H b3 Not Selected High Z Standby
T 1T 1T T [ Write High Z Active
A3 A4 A5 A9 A0 A1 ‘_ L H Read Data Out Active
DS96821/10-80
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MCM2147

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Value Unit
Temperature Under Bias -10 to +85 °c
Voltage on Any Pin With Respect to Vcc -05t0 +7.0 Vdc
DC Output Current 20 mA
Power Dissipation 1.0 Watt
Operating Temperature Range 0to+70 oc
Storage Temperature Range -65 to +150 °c

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM
RATINGS are exceeded. Functional operation should be restricted
to RECOMMENDED OPERATING CONDITIONS. Exposure to
higher than recommended voltages for extended periods of time could

affect device reliability.

This device contains circuitry to protect the
inputs against damage due to high static voltages
or electric fields; however, it is advised that
normal precautions be taken to avoid applica-
tion of any voltage higher than maximum rated
voltages to this high-impedance circuit.

DC OPERATING CONDITIONS AND CHARACTERISTICS

(Full operating voltage and temperature range unless otherwise noted)

RECOMMENDED OPERATING CONDITIONS

2-76

Parameter Symbol | Min | Typ | Max | Unit
vee 45 [ 50| 55
Supply Voltage Vss 0 0 0 A
Logic 1 Voltage, All Inputs VIH 2.0 - | veel V
Logic O Voltage, All Inputs ViL -03| - 08 \2
DC CHARACTERISTICS
MCM2147-55 MCM 2147-70 MCM2147-85 MCM2147-100
Parameter Symbol | Min | Typ | Max | Min | Typ | Max | Min | Typ | Max | Min | Typ | Max | Unit
Input Load Current i - (0.01] 10 - |001| 10 - | 001| 10 — | 001] 10 | sA
(All Input Pins, Vin =010 5.5 V)
Output Leakage Current loL - 01| S0 - 0.1 | 50 - 0.1 | 50 - 0.1 | 50 | wA
(E=20V,Voyut=0t05.5V)
Power Supply Current Icc - 120 | 170 - 100 | 150 - 95 [ 130 - 90 | 110 | mA
(E = V|, Outputs Open, T 5 = 25°C)
Power Supply Current Icc2 - - 180 - - 160 - - 140 - - 120 | mA
(E =V, Outputs Open, T 5 = 0°C)
Standby Current ' Isg - 15 | 30 - 10 | 20 - 15 | 25 - 10 | 20 | mA
(E=Vy)
Input Low Voltage ViL -03| — 08 |-03| - 08 [-03| - 08 (-03| — 08 \"
Input High Voltage ViH 2.0 - 6.0 | 20 — 60 | 20 — 60 | 20| - 60| V
Output Low Voitage VoL - — 0.4 - = 04 - - 04 - - 04 v
(loL =8.0mA)
Output High Voltage VoH 24 - - 24 - - 24 - - 24 - - v
(lgH = -4.0 mA)
Typical values are for Tp = 25°C and Vcc=+50V.
CAPACITANCE FIGURE 1 — OUTPUT LOAD
(f = 1.0 MHz, Tp = 25°C, periodically sampled rather than 100% tested.) Vee
Characteristic Symbol Max Unit
Input Capacitance (V;q =0 V) Cin 5.0 pF 510
Output Capacitance (Voye =0 V) Cout 10 pF <
Q
Capacitance measured with a Boonton Meter or effective capacitance calculated 30 pF
. 1Ay 300 >~ (Including
from the equation: C = v’ scope and jig)




MCM2147

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature uniess otherwise noted)

0 Volt to 3.5 Volts

input Pulse Levels....
Input Rise and Fall Times.

READ, WRITE CYCLES

Input and Output Timing Levels
Output Load

— o [ YOS T MRS UG K O]
Address Valid to Address Don't Care ’

(Cycle Time When Chip Enable is Held Active) AVAX % - 0 B 8 B 100 B ns
Chip Enable Low to Chip Enable High tELEH 55 - 70 = 85 = 100 - ns
Address Valid to Output Valid (Access) tavav - 55 - 70 - 85 - 100 ns

- -—
Chip Enable Low to Output Valid (Access) :Etgz;. : g : ;OY : :‘ — :(]xo) ::
Address Valid to Output Invalid tAVQX 10 - 10 - 10 — 10 - ns
Chip Enable Low to Output Invalid tELQX 10 = 10 — 10 — 10 - ns
Chip Enable High to Output High Z tEHQZ 0 40 0 40 0 40 0 4 ns
Chip Selection to Power-Up Time tPU 0 - 0 - 0 - 0 - ns
Chip Deselection to Power-Down Time tPD 0 0 30 0 30 0 30 ns
A«:\:\r::e\::lg a::p():hup Enable Low TAVEL 0 _ 0 _ 0 _ 0 _ ns
Chip Enable Low to Write High ELWH | 45 | - = 70 = B0 = ns
Address Valid to Write High tAVWH 45 - 55 - 70 - 80 - ns
Address Valid to Write Low (Address Setup) tAVWL 0 — 0 - 0 - 0 - ns
Write Low to Write High (Write Pulse Width) WLWH 35 - 40 - 55 - 65 - ns
Write High to Address Don’t Care tWHAX | 10 - 15 - 15 - 15 - ns
Data Valid to Write High tODVWH 2% - 30 - 45 55 ns
Write High to Data Don’t Care (Data Hold) tWHDX 10 - 10 - 10 - 10 - ns
Wirite Low to Output High Z twLQZ 0 30 0 35 0 45 0 50 ns
Wirite High to Output Valid tWHQV 0 — 0 - 0 — 0 — ns

*teLQv1 is access from chip enable when the 2147 is deselected for at least 66 ns prior to this cycle. tg Qv 2 is access from chip enable for
0 ns < deselect time < 55 ns. If deselect time = 0 ns, then tg Qv = tavaQv-

TIMING PARAMETER ABBREVIATIONS

tx X X X

signal name from which interval is defined ~ I
transition direction for first signal
signal name to which interval is defined

transition direction for second signal

The transition definitions used in this data sheet are:

H = transition to high

L = transition to low

V = transition to valid

X = transition to invalid or don’t care
Z = transition to off (high impedance)
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TIMING LIMITS

The table of timing values shows either a minimum or
a maximum limit for each parameter. Input requirements
are specified from the external system point of view.
Thus, address setup time is shown as a minimum since the
system must supply at least that much time (even though
most devices do not require it). On the other hand,
responses from the memory are specified from the device
point of view. Thus, the access time is shown as 8 maxi-
mum since the device never provides data later than
that time.



MCM2147

READ CYCLE TIMING 1 tAVAX -l
(E Held Low)
ADDRESS B 4 ViH
Vi
[e———tavav
“'—'Avox——i
- P - VoH
Q (Data out) Previous Data Valid Data Valid .
VoL
READ CYCLE TIMING 2 r'*— tAVEL
ViH
ADDRESS Address Valid
Vi
tELEH -
E — Vin
|
Viu
[— teLav tEHQZ [-—
[e— 1t ox —] v
Q (Data out) High Z Data Valid | > High Z VOH
oL
—’I Py ——I PD r—
Vec  lcc----———— — -
Supply !N
Current s8

NOTE: W is high for Read Cycles.

WRITE CYCLE TIMING

tavax -
v
ADDRESS ;( vIH
N
I tELWH
E T,
€ £ Vi
lf&——————————tAvwH ——p—-'—tw'-mx
[f*—tavwL —.1 tW|.WH—7
— : ‘—_'_' ViH
W AN\
[

DVWH tWHDX

ata Vali
Vio
'wn_oz—‘-—-| wHav

v
2 ere ou) XRRXRIKXX B2 Dadelirae SKXRKKR Lo S——y

D (Data in) XXXXXXXXXIXXXXXXHXX

VouL

Data out = Data in

WAVEFORMS
Waveform Input Output
Symbol
MUST BE WILL BE
VALID VALID

CHANGE WILL CHANGE
m FROMHTOL  FROMHTOL
- CHANGE WILL CHANGE
E FROMLTOH  FROMLTOH
DON'T CARE:  CHANGING
m ANY CHANGE STATE o
PERMITTED UNKNOWN

IMPEDANCE
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MCM2147

DEVICE DESCRIPTION

The MCM2147 is produced with a high-performance
MOS technology which combines on-chip substrate bias
generation with device scaling to achieve high speed.
The speed-power product of this process is about four
times better than earlier MOS processes.

This gives the MCM2147 its high speed, low power and
ease-of-use. The low-power standby feature is controlled
with the E input. E is not a clock and does not have to
be cycled. This allows the user to tie E directly to system
addresses and use the line as part of the normal decodirg
logic. Whenever the MCM2147 is deselected, it auto-
matically reduces its power requirements.

SYSTEM POWER SAVINGS

The automatic power-down feature adds up to signi-
ficant system power savings. Unselected devices draw low

~ standby power and only the active devices draw active

power. Thus the average power consumed by a device
declines as the system size increases, asymptotically
approaching the standby power level as shown in Figure 2.

The automatic power-down feature is obtained without
~any performance degradation, since access time from chip

“ enable is < access time from address valid. Also the fully

AL

b1 e

[
14
¥
¢

static design gives access time equal cycle time so multiple
read or write operations are possible during a single select
period. The resultant data rates are 14.3 MHz and 18 MHz
for the MCM2147-70 and MCM2147-55 respectively.

DECOUPLING AND BOARD LAYOUT
CONSIDERATIONS

The power switching characteristic of the MCM2147

. requires careful decoupling. It is recommended that a
0.1 uF to 0.3 uF ceramic capacitor be used on every

other device, with a 22 uF to 47 uF bulk electrolytic

-, decoupler every 16 devices. The actual values to be used

will depend on board layout, trace widths and duty cycle.

Power supply gridding is recommended for PC board
"layout. A very satisfactory grid can be deveioped on
8 twc-layer board with vertical traces on one side and

. horizontal traces on the other, as showr in Figure 3.
5 If fast drivers are used, terminations are recommended

on input signal lines to the MCM2147 because signiticant
reflections are possible when driving their high impedance
inputs. Terminations may be required to match the
impedance of the line to the driver.

FIGURE 2 — AVERAGE DEVICE DISSIPATION
versus MEMORY SIZE

\

100% Duty Cycle

SYSTEM AVERAGE DEVICE POWER

'sg

T 3K

L
16K
MEMORY SIZE IN WORDS

4% 8K 64K

FIGURE 3 — PC LAYOUT
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@ MOTOROLA

MCM2147H

Product Preview

4096-BIT STATIC RANDOM ACCESS MEMORY

The MCM2147H is a 4096-bit static random access memory organized
as 4096 words by 1-bit using Motorola’s high-performance N-channel
silicon-gate MOS technology (HMOS). it uses a design approach which
provides the simple timing features associated with fully static
memories and the reduced standby power associated with semi-static
and dynamic memories. This means low standby power without the
need for clocks, nor reduced data rates due to cycle times that exceed
access times.

E controls the power-down feature. It is not a clock but rather a chip
select that affects power consumption. In less than a cycle time after E
goes high, deselect mode, the part automatically reduces its power re-
quirements and remains in this low-power standby mode as long as E
remains high. This feature results in system power savings as great as
85% in larger systems, where most devices are deselected. The

_ automatic power-down feature causes no performance degradation.

The MCM2147H is in an 18 pin dual in-line package with the industry
standard pinout. It is TTL compatible in all respects. The data out has
the same polarity as the input data. A data input and a separate three-
state output provide flexibility and allow easy OR-ties.

Fully Static Memory — No Clock or Timing Strobe Required
HMOS Technology

Single +5 V Supply

High Density 18 Pin Package

Automatic Power-Down

Directly TTL Compatible — Al! Inputs and Outputs
Separate Data Input and Output

Three-State Output

Access Time
MCM2147H-35=35 ns Max
MCM2147H-45 = 45 ns Max
MCM2147H-55 =55 ns Max

MOS

(N-CHANNEL, SILICON-GATE)

4096-BIT STATIC
RANDOM ACCESS
MEMORY

C SUFFIX

FRIT-SEAL

CERAMIC PACKAGE
CASE 726-02

BLOCK DIAGRAM

1
A0 —— 31 —
ar 2 : Vee Pinig
3 Vgg Pin9
A2 —_.‘>: A Memory Array
17 . |°W 64 Row
A6 : >‘: setect 64 Columns
a7 18 <]
15
A8 -
| I
" N ’
o Column 1/0 Circuits Q

Colurnn Select

I

4 5( 6| 1413112

1T T 1T 11
A3 A4 A5 AY A10 AT

PIN ASSIGNMENT

A0
Al
A2
A3
A4
A5
Q
W
Vss
PIN NAMES
A0 A1 Address Input
W Wr:te Enable
E Chip Enable
D Data input
Q - Data Output
vVee Power (45 V)
Vgs Ground d
%
TRUTH TABLE
E W Mode Output Power
H X Not Selected High Z Standby
L L Write High Z Active
L H Read Data Out Active

Motorola reserves the rnight to make changes to
any product herein to improve rehability, func-
ton or design  Motorola does not assume any
hability ansing out of the application or use of
any product or circuit described herein; neither
does 1t convey any license under its patent nghts
nor the nghts of others
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MCM2148

Advance Information

4096-BIT STATIC RANDOM ACCESS MEMORY

The MCM2148 is a 4096-bit random access memory fabricated using
HMOS, high performance MOS technology. For ease of use, the device
operates from a single power supply, is directly compatible with TTL
and requires no clocks or refreshing because of fully static operation.
Data access is particularly simple, since address setup times are not re-
quired. The output data has the same polarity as thé input data.

The MCM2148 is designed for memory applications where simple in-
terfacing is the design objective. The MCM2148 is assembled in 18-pin
dual-in-line packages with the industry standard pin-out. A separate
chip select (E) lead allows easy selection of an individual package when
the three-state outputs are OR-tied.
® 1024 Words by 4-Bit Organization
® HMOS Technology
Industry Standard 18-Pin Configuration
Single +5 Volt Supply
No Clock or Timing Strobe Required
Maximum Access Time

70 ns MCM2148-70

85 ns MCM2148-85
Power Dissipation

140 mA Maximum (Active)
- 30 mA Maximum (Standby)
Fully TTL/DTL Compatible
Common Data Input and Output
Three-State Outputs for OR-Ties
Automatic Power Down

MOS

(N-CHANNEL, SILICON-GATE)

4096-BIT STATIC
RANDOM ACCESS
MEMORY

C SUFFIX
FRIT-SEAL PACKAGE
CASE 726

L SUFFIX
CERAMIC PACKAGE
CASE 680

BLOCK DIAGRAM

Vee=Pin 18
Vgg=Pin 9
3
A4 ——————
22— 3
A6 - >: Row Memory Array
A7 — | Select 64 Rows
16 64 Columns

1 o o o T

Column 1/0 Circuits

PIN ASSIGNMENT

ooz B 3—- Input Column Select PN NAMES
12 Data ....Address Input
DQ3 j_ Control . ..Write Enable
" eeeetreciiiieieeeeeiieeeeeeo....Chip Select
Da4 DQ1-DQ4................Data Input/Output
Q VCC-oovvvvviiiiaiiaaeeene.....Power (+5 V)
8 V8S...ooooiooiieee e Ground
t 5| 6| 7| 4 LB
10
W A0 A1 A2 A3
ADIB51/9-80
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MCM2148

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Value Unit . . .
Temperature Under Bias 10t +80 °C This device contains circuitry to protgct
- - the inputs against damage due to high
Voltage on Any Pin With Respect to Vgg -3510 +70f V static voltages or electric fields; however,
DC Output Current 20 mA it is advised that normal precautions be
Power Dissipation 1.2 Watt :_ak:n tOhaVOld applicauon odf an:f voltage
- 3 igher than maximum rated voltages to
Operating Temperature Range Oto +70 C this high-impedance circuit.
Storage Temperature Range -65t0 +150| °C

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex-
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT-
ING CONDITIONS. Exposure to higher than recommended vol(ages for extended
periods of time could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature ranges uniess otherwise noted.)

RECOMMENDED DC OPERATING CONDITIONS

Parameter Symbol | Min | Typ | Mex | Unit
' Vcc |45 )50 556
Supply Voltage » vss 0 A o v
Logic 1 Voltage, All Inputs VIH 20 - 6.0 \"
Logic 0 Voltage, All Inputs ViL -30] - | 08] V
7
DC CHARACTERISTICS
’ Parameter Symbol | Min | Typ | Max | Unit
Input Load Current (All Input Pins, Vin=0t0 5.5 V, Vcc =Max) (K] — {001] 10 | pA
Output Leakage Current (E= Vi, Voo = Max, Vour=010 4.5 V) ) liLol — |01 ] 50 | sA
Output Low Voltage (oL =8 mA) VoL = - | 04| mA
-Output High Voltage (loH = —2.0 mA) . VOH | 24| - - | mA
Power Supply Current Vi, =6.5,IpQ=0 mA, Ta=25°C, E=V, ) Icct — | 100 [ 135 | mA
Power Supply Current (Vin=5.5V,Ipg=0 mA, Ta=0°C, E=Vy) Icc2 - | - T140]mA
Standby Current (Vcc = Min to Max, E=V|y) Icc3 - 1123 |[ma
Peak Power on Current (V=0 to Vcc Min, E= V)4 min)® lpO - 25 | 50 | mA
Output Short Circuit Current (Vg,¢=GND to V¢l los [-150] — |+150] mA
* A pullup resistor to V¢ on the E input is required to keep the device deselected, otherwise, power-on current approaches ICC.
CAPACITANCE (f= 1.0 MHz. Ta =25°C, periodically sampled rather than 100% tested.)
Characteristic Symbol | Max | Unit
Input Capacitance (Vi =0 V) . Cin 5 pF
Output Capacitance (Voyp=0V) Cout 7 |,pF "
FIGURE 1 FIGURE 2
+5V +5V
510 0 5100
Q Q
3300 30 pF 100 5 pF

(Including scope and jig)
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MCM2148

AC O,PERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature unless otherwise noted )

Input Pulse Levels.................. ... 0 Volt to 3.0 Volts Input and Output Timing Levels 1.5 Volts
Input Rise and Fall Times.................ccccoooeeeeeeeeee. 10 NS Output Load.............. . .. . See Figure 1
Parameter Symbol MCM2148-70IMCM2148-85 Unit | Notes
. Min | Max | Min | Max
Address Valid to Address Don’t Care (Cycle Time if E= V) TAVAX 70 - 85 - ns
Address Valid to Output Valid (Address Access Time) tAVQV - 70 - 85 ns
Address Valid to Output Undefined tAVQAX 5 - 5 - ns
Chip Enable Low to Chip Enable High (Cycle Time) {ELEH 70 - 85 - ns
Chip Enable Low to Output Undefined {ELAX 25 - 25 - ns 6
Chip Enable Low to Output Valid (Chip Select Access Time) :gtgz; - ;g N gg :: ;
[ Chip Selection to Powerup Time tpy 0 - 0 - ns
Chip Deselection to Powerdown Time tPD - 30 - 30 ns
‘ Chip Enable High to Output High Z tEHQZ 0 20 0 20 ns 6
Chip Enable Low to Write High tELWH 65 - 80 - ns
Address Valid to Write Low (Address Setup) TAVWL 0 - 0 - ns
Write High to Address Don't Care TWHAX 5 - 5 - ns
Write Low to Write High (Write Pulse Width) TWLWH 50 | 60 - ns
Data Valid to Write High \DVWH 25 - 30 - ns
Write High to Data Don’t Care TWHDX 5 - 5 - ns
Write Low to Output High Z tWLQZ 0 25 0 30 ns 6
Write High to Output Active TWHQV 0 - 0 - ns 6

NOTES:
1. Chip deselected for greater than 55 ns prior to E transition low

2. Chip deselected for a finite tme that is less than 55 ns prior to E transition low. (If the deselect time 1s O ns, ‘the chip is by definition
selected and access occurs according to Read Cycle 1.)

W is high for read cycles.

. Device 1s continuously selected, E= V.

. Addresses-valid prior to or coincident with E(ransmon low.

. Trangition 1s measured + 500 mV from high impedance with the load in Figure 2. This parameter :s sampled and not 100% tested.

oo s w

READ CYCLE TIMING 1 (3, 4)

(E HELD LOW, W HELD HIGH)
TAVAX
[ &———tAVQV
[— tAVQX
Q (Data Out) Previaus Data Vaid Data Vald

READ CYCLE TIMING 2 (3, 5)
(W HELD HIGH)

Address m Address Valid

'ELEH

: N /|

1EHQZ
[—ELQy_—————

High-Z le—1 < . High-Z
Q (Data Out) 9 ELOXW Data Vald ) >—?——-

Py le———tPD

Operating
Current

Standby
Current




MCM2148

WRITE CYCLE 1

(W CONTROLLED)

Address @&

TAVAX

Address Vaiid

R

'ELWH
TN 77777777,
N 4 A £
TAVWH
— (2)
""‘AVWL—" WLWH tWHAX 'S —
.l
IDVWH———— twhpx'¥
w
D (Data In) Data Valid
[-— tWLQZ(a) IWHOVM' 5)
High Impedance
Q (Data Out) Data Undefined /I
NOTE:

1. If E goes high simultaneously with W high, the output remains in a high-impedance state.
2. twHAX is measured from the earlier of S or W going high to the end of the write cycle.
3. During this period, DQ pins are in the output state so that the input signals of opposite phase to the outputs must not be applied
4. 1tSislow during this period, the DQ pins are in the output state. Then the data input signals of opposite phase to the outputs must not
- be applied to them.
"5. Qis the same phase of write data of this write cycle.

WRITE CYCLE 2
(E CONTROLLED)

Address @(

—

tAVAX

Address Valid

&

[t Ay ]

LELWH

/|

ENNNNNNN\\

TAVWH

le— twHAX'Z —]

TWLWH

/]

A

D (Data In)

High Impedance

IDVWH ——»

Data Valid

Q (Data Out)



@ MOTOROLA

MCM2149

Product Preview

4096-BIT STATIC RANDOM ACCESS MEMORY

The MCM21489 is a 4096-bit random access memory fabricated using
HMOS, high performance MOS technology. For ease of use, the device
operates from a single power supply, is directly compatible with TTL
and requires no clocks or refreshing because of fully static operation.
Data access is particularly simple, since address setup times are not re-
quired. The output data has the same polarity as the input data.

The MCM2149 is designed for memory applications where simple in-
terfacing is the design objective. The MCM2149 is assembled in 18-pin
dual-in-line packages with the industry standard pin-out. A separate
chip select (S) lead allows easy selection of an individual package when

the three-state outputs are OR-tied.

® 1024 Words by 4-Bit Organization

® HMOS Technology

@ Industry Standard 18-Pin Configuration

@® Single +5 Volt Supply

® No Clock or Timing Strobe Required

® Maximum Access Time
MCM2149-70= 70 ns Max.
MCM2149-85=85 ns Max.

® Chip Select Access Time
MCM2149-70= 30 ns Max.
MCM2149-85=35 ns Max.

° Power Dissipation — 140 mA Maximum (Active)

@ Fully TTL Compatible

® Common Data Input and Output

® Three-State Outputs for OR-Ties

@ Automatic Power Down Version Available — MCM2148

MOS

(N-CHANNEL, SILICON-GATE)

4096-BIT STATIC
RANDOM ACCESS
MEMORY

C SUFFIX
FRIT-SEAL PACKAGE
CASE 726-02

L SUFFIX
CERAMIC PACKAGE
CASE 680-06

BLOCK DIAGRAM

PIN ASSIGNMENT

PIN NAMES
ﬁ)-AQ Address Inpql
W Write Enable
5. ...Chip Select
DQ1-DQ4 Data Input/Output
Vce Power (+5 V)
Vss ....Ground

Vcc=Pin 18
Vgg=Pin 9
3
A4
A5 _2_.4\”—_1
1 °
A6 17—'\/‘: Row Memory Array
A7 Select 64 Rows
16 64 Columns
A8 ——— |
1
14 [ o o o
DQ1 ———*'ﬁ—' Column /0 Circuits
13
DQ2 »B_ Input Column Select
12 Data
DQ3 »B_ Control
"
DQ4 »94 g
8
H 5[ 6] 7/ 4
10
W _I A0 A1 A2 A3

Motorola reserves the right to make changes to
any product herein to improve- reliability, func-
tion or design. Motorola does not assume any
liability arising out of the application or use of
any product or circuit described herein; neither
does it convey any license under its patent rights
nor the rights of others.
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MCM2167

Product Preview

16,384-BIT STATIC RANDOM ACCESS MEMORY

The MCM2167 is a 16,384-bit static random access memory orga-
nized as 16,384 words by 1-bit using Motorola’s N-channel silicon-gate
MOS technology. It uses a design approach which provides the simple
timing features associated with fully static memories and the reduced
standby power associated with semi-static and dynamic memories. This
means low standby power without the need for clocks, nor reduced
data rates due to cycle times that exceed access times.

E controls the power-down feature. It is not a clock but rather a chip
select that affects power consumption. In less than a cycle time after £
-goes high, deselect mode, the part automatically reduces its power re-
quirements and remains in this low-power standby mode as long as E
remains high. This feature results in sytem power savings as great as
85% in larger systems, where most devices are deselected. The
automatic power-down feature causes no performance degradation.

The MCM2167 is in a 20 pin dual in-line package with the industry
standard pinout. It is TTL compatible in all respects. The data out has
the same polarity as the input data. A data input and a separate three-
state output provide flexibility and allow easy OR-ties.
® Fully Static Memory — No Clock or Timing Strobe Required
@ Single +5 V Supply
@ High Density 20 Pin Package
® Automatic Power-Down
@ Directly TTL Compatible — All Inputs and Three-State Output
® Separate Data Input and Output
® Access Time

MCM2167-55 — 55 ns max
MCM2167-70 — 70 ns max
MCMZ2167-85 — 85 ns max
MCM2167-100 — 100 ns max

MOS

(N-CHANNEL, SILICON-GATE)

16,384-BIT STATIC
RANDOM ACCESS
MEMORY

L SUFFIX
CERAMIC PACKAGE
[} CASE 72902

BLOCK DIAGRAM
2y ] VSe=Pn 10
2 Vgs="Pin 10
—3 o
&_‘z Memory Array
A3 4 Row . 128 Rows

|

_—|A4 5 z:: Select 128 Columns

PIN ASSIGNMENT

PIN NAMES

AO-A13..........................Address Input

. . ...Write Enable
.....Chip Enable | +
...Data Input
Data Output
.Power (+5 V)
VGG it Ground

TRUTH TABLE

PAN

2-86

1 8
12 Column 1/0 Circuits Q
. Column Select =1
E|W Mode Output Power
?l. . H | X | Not Selected High Z Standby
’ . L| L Write High Z Active
» L|H Read Data Out Active
6| 7(13[ 14| 15| 16|19
w? —t—t—t——1—
- A5 A6 A7 AB A9 A10A13
NP326/11-80
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MCM4016

Product Preview

2048 x 8-BIT STATIC RANDOM ACCESS MEMORY

The MCM4016 is a 16,384-bit static Random Access Memory organiz-
ed as 2048 words by 8-bits, fabricated using Motorola’s high-
performance silicon-gate metal oxide semiconductor (HMOS)
technology. Its static design means that no refresh clocking circuitry is
needed and timing requirements are simplified. Access time is equal to
cycle time.

A chip select control is provided for controlling the flow of data in and
data out, and an output enable function is provided which eliminates
the need for external bus buffers.

The MCM4016 is in a 24-pin dual-in-line package with the industry
standard pinout and is pinout compatible with the industry standard
16K EPROM and 16K mask programmable ROM.

@ 2048 Words by 8-Bits Organization
® HMOS Technology
® Single +5 V Supply
@ Fully Static: No Clock or Timing Strobe Required
® Low Power Dissipation —
35 mW Typical (Standby)
400 mW Typical (Active)
® Maximum Access Time: MCM4016-20 — 200 ns
® Fully TTL Compatible
® Pinout Compatible with Industry Standard 2716 16K EPROM and
Mask Programmable ROM
® Output Enable (G) Eliminates Need for External Bus Buffers

MOS

(N-CHANNEL, SILICON-GATE)

2048 x 8 BIT STATIC
RANDOM ACCESS MEMORY

L SUFFIX
CERAMIC PACKAGE
CASE 716

C SUFFIX
FRIT-SEAL CERAMIC PACKAGE
CASE 623

BLOCK DIAGRAM

8
A0 3 Pin 24=Vcc
! Z P Pin 12=Vgg
A2 Row . Memory Matrix
" 1 1
A4 :1 Decoder : 28x128
AS———{ 3]
A6 ——A 3
9
gg?—y—10 ° Column 1/0
a2 e
DQ"W'T lSDul
3 ata
DQ4 :g | Control
DQS Column Decoder
616 '
DQB—%
DaQ7
1 23 2 19
A7 A8 A9
———
= 18
é 20 Control
W 21 Logic

PIN ASSIGNMENTS

ATl @ S Dvce
A602 23[1a8
A5[]3 221A9
Aafla 20w
A3f]5 20[18
A6 19 JA10
Al 180E
A0[]8 17 joQ7
paof]9 16 Qs
paiQio 15 JDQS
paz(1 12 [1DQ4
vssl]2 131003

PIN NAMES

Address Input
Data Input/Output

G... ..Output Enable
E ...Chip Select
W.. .Write Enable
Vce ..Power (+5V)

Ground

Motorola reserves the right to make changes to
any product herein to improve reliability, func-
tion or design. Motorola does not assume any
liability arising out of the application or use of
any product or circuit described herein; neither
does it convey any license under its patent rights
nor the rights of others
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MCM6641
MCM66L41

[

Advance Information

i

4096-BIT STATIC RANDOM ACCESS MEMORIES

The MCMG6641 series 4096 x 1-bit Random Access Memory is
fabricated with high density, high reliability N-channel silicon-gate
technology. For ease of use, the device operates from a single 5-volt
power supply, is directly compatible with TTL and DTL, and requires no
clocks or refreshing because of fully static operation. The fully static
operation allows chip selects to be tied low, further simplifying system
timing. Data access is particularly simple, since address setup times are
not required. The output data has the same polarnty as the data input.

The MCM6641 is designed for memory applications where simple in-
terfacing is the design objective, and is assembled in 18-pin dual-in-line
packages with the industry standard pin-outs.
® Single +10% +5 V Supply
® Fully Static Operation — No Clock, Timing Strobe, Pre-Charge, or

Refresh Required
® Industry Standard 18-Pin Configuration
® Fully TTL Compatible
® Common Data Input and Output Capability
® Three-State Outputs for OR-Tie Capability
® Power Dissipation MCM6641 Less Than 550 mW (Maximum)

MCM66L41 Less Than 385 mW (Maximum)
® Standby Power Dissipation Less Than 125 mW (Typical)
® Plug-In Replacement For TMS4044

MAXIMUM ACCESS TIME/MINIMUM CYCLE TIME

MOS

(N-CHANNEL, SILICON-GATE)

4096-BIT STATIC
RANDOM ACCESS MEMORIES

[ h l C SUFFIX
FRIT-SEAL CERAMIC PACKAGE
CASE 707-01

P SUFFIX
PLASTIC PACKAGE
CASE 707-02

PIN ASSIGNMENT

MCM6641-20 MCM6641-30
MCMB6L41-20 20005 |y omesLat-30 300 ns
MCM6641-25 . MCM6641-45
MCM66L41-25 25008 | cmesLA1-45 450 ns
BLOCK DIAGRAM
PIN NAMES
Ao———{ 5 | —-—
A SS AO-ATT . .Address Input
DE D.... . ..........Data Input
Memory Array |@———Vcc
AP 1 Row 64 Row ¢ Q Data Output
Aa_—ﬁ: Select 64 Columns S . .....Chip Select
A,____m Vee Power Supply (+5V)
a6 Vss.on .Ground
— — W Wiite Enable
1 - - Output )
Data Input - 1/0 Circunts 1 control '—'—D Q
ata
0— IS::; Column Select Bufter Output
~ Control TRUTH TABLE
w s w Mod.
= w D Q ode
s—{ So-|
H x X High Z Not Selected
1 L L L High Z Write 0"’
A3 A4 A5AT1AT0AY [ U H High Z Write 1"
1 H x Output data Read
ADI475/2-78



MCM6641eMCM66L41

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Value Unit
Temperature Under Bias -10 to +80 °c
Voltage on Any Pin With Respect to Vgg -051t0+7.0 Vdc
DC Output Current 20 mA
Power Dissipation 1.0 Watt
Operating Temperature Range 010 +70 °c
Storage Temperature Range -65 to +150 °c

Note:

affect device reliability.

Permanent device damage may occur if ABSOLUTE MAXIMUM
RATINGS are exceeded. Functional operation should be restricted
to RECOMMENDED OPERATING CONDITIONS. Exposure to
higher than recommended voltages for extended periods of time could

This device contains circuitry to protect the
inputs against damage due to high static voltages
or electric fields; however, it is advised that
normal precautions be taken to avoid applica-
tion of any voltage higher than maximum rated
voltages to this high-impedance circuit.

DC OPERATING CONDITIONS AND CHARACTERISTICS

(Full operating voltage and temperature range unless otherwise noted)

RECOMMENDED DC OPERATING CONDITIONS

Parameter Symbol | Min | Typ | Max | Unit
vee 45 | 50| 55
Supply Voltage Vss 0 0 0 v
Logic 1 Voltage, All Inputs VIH 20 - 6.0 \
Logic 0 Voltage, All Inputs ViL -05] - 08 \
DC CHARACTERISTICS
MCM6641 MCM66L41 .
it
Parameter Symbol Min | Typ | Max | Min | Typ | Max Uni
Input Load Current (All Input Pins, Vin=01t0 55 V) L — - 10 — - 10 | uA
Output Leakage Current (CS=2.4V, Vin=0.4 to V¢l Lol - - 10 - - 10 | uA
Power Supply Current (Vcc=5.5V, loyt=0 mA, TA=0°C) Icc - 80 100 - 55 70 | mA
Output Low Voltage, Ig =2.1 mA VoL - [0.15] 04 - 1015 | 0.4 v
Output High Voltage, igHq=1.0 mA VOH 24 - - 24 — — Vv
Output Short Circuit Current ios* - - 40 - - 40 | mA
*Duration not to exceed 30 seconds.
CAPACITANCE (f=1.0 MHz, To =25°C, Vcc=5.0 V, periodically sampled rather than 100% tested)
Characteristic Symbol | Max | Unit

Input Capacitance (Vin=0 V)

Output Capacitance (Vg,;¢=0 V)

Cout | 10 | oF

Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C=14{/AV

STANDBY OPERATION -
{Typical Supply Values)

Device Supply Operating Standby Max Standby Power
MCM6641 Vee +5V +24V 225 mW
MCM661.41 Vee 5V +24V 150 mW
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MCM6641eMCM66L41

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted)

..0.8 Volt t0 2.0 Volts Input and Output Timing Levels..........................oooo. 1.5 Volts

Input Pulse Levels
vieviieo....10ns Output Load........ccoovviieieniieei 1 TTL Gate and C_= 100 pF

Input Rise and Fall Times..

READ (NOTE 1), WRITE (NOTE 2) CYCLES

MCM6641-20 | MCM6641-25 | MCM6641-30 | MCM6641-45
MCM66L41-20 | MCM6E6L41-25 | MCM66L.41-30 | MCM6E6L41-45
Parameter Symbol Min Max Min Max Min Max Min Max Units
Read Cycle Time tRC 200 - 250 - 300 - 450 - ns
Access Time ta - 200 - 250 - 300 ~ 450 ns
Chip Selection to Output Valid tso - 70 - 85 - 100 - 120 ns
Chip Selection to Qutput Active t§x 10 - 10 - 10 - 10 - ns
Output 3-State From Deselection t0TD - 40 - 60 - 80 - 100 ns
Output Hold From Address Change tOHA 50 - 50 - 50 - 50 - ns
Write Cycle Time : . twe 200 - 250 - 300 - 450 - ns
Write Time tw 100 - 125 - 150 - 200 - ns
Write Release Time tWR 0 - [ - 0 - 0 - ns
Output 3-State From Write oTW - 40 - 60 - 80 - 100 ns
Data to Write Time Overlap tpw 100 - 125 - 150 - 200 - ns
Data Hold From Write Time tDH 0 - 0 - 0 - 0 - ns
READ CYCLE TIMING
(W HELD HIGH)
tRC
A

Address *

IFULALEARRRRARNRRRNRRNNY /

ft— 'so —o oro
[ -.|
sx —DI TOHA
Dout - I\I\

NOTES: _ _
1. A Read occurs during the overlap of a fow S and a high W
2. A Wnite occurs during the overlap of a low S and alow W.
3. If the S low transition occurs simultaneously with the W low transition, the output bufters remain in a high-impedance state



MCM6641eMCM66L41

WRITE CYCLE TIMING (Note 3)

[}

tw¢ ——m—m— -

Address x

5\;;;;:;:“(

S|

NN\

—

toTW p——

Dout
IS IIINSN

Din

—

tow |
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MeNESB10

128 X 8-BIT STATIC RANDOM ACCESS MEMORY Mos
(NCHANNEL, SILICON-GATE)
The MCM6810 is a byte-organized memory designed for use i _
bus-organized systems. It is fabricated with N-channel silicon-gate 128 X 8-BIT STATIC
“technology. For ease of use, the device operates from a single power RANDOM ACCESS
supply, has compatibility with TTL and DTL, and needs no MEMORY
clocks or refreshing because of static operation.
The memory is compatible with the M68U0 Microcomputer
Family, providing random storage in byte increments. Memory P SUFFIX
expansion is provided through multiple Chip Select inputs. PLASTIC PACKAGE
CASE 709-02
® Organized as 128 Bytes of 8 Bits
® Static Operation
e Bidirectional Three-State Data Input/Output
i i i . High L SUFFIX
® Six Chip Select Inputs (Four Active Low; Two Active High) CERAMIC PACKAGE
® Single 5 Volt Power Supply CASE 716-06
® TTL Compatible
® Maximum Access Time = 450 ns — MCM6810 PIN ASSIGNMENT
360 ns — MCM68A10
250 ns — MCM68B10 ‘onofi @ 7 Ivce
oof2 23[] A0
D103 2[1A1
D2(]4 21[1A2
ORDERING INFORMATION D3(s 20[A3
Speed : Device Temperature Range o4Qs 19 fIAd
10 MHz MC6810P, L 0to 70°C 05g7 18 {145
MC6810CP, CL -40 to +85°C Degs 17 1A6
MIL-STD-883B MC6810BJCS -55 to +125°C o709 16 R/W
MIL-STD-883C MC6810CJCS : csofjio 15[1Css
1.5 MHz MC68A10P, L 0 to +70°C csign 14[JCSa
MC68A10CP, CL ~-40 to +85°C csa2dn2 13fics3
2.0 MHz MC68B10P, L 0 to +70°C
M6800 MICROCOMPUTER FAMILY MCM6810 — RANDOM ACCESS MEMORY
BLOCK DIAGRAM BLOCK DIAGRAM
MC6800
Microprocessor
Memory
Data Data
Read Onl . Matrix [
Mernoryv ) (128 X 8) Buffers Bus
MCM6810
Random
Access
Memory
Selection
Interface and Control
Adapter
Interface |— T
Adapter  |eg— Modem Memory Address
' and Control
Address Data
Bus Bus
'DS9487/7-78
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MCM6810eMCM68A10eMCM68B 10

MAXIMUM RATINGS

Rating Symbol Value Unit
Supply Voltage Vee -03t0+70 Vdc
input Volitage Via -03t0+70 Vdc
Operating Temperature Range Ta TLtoTy oc
0to 70
-40 to 85
-55 to 125
Storage Temperature Range Tstg -65 to +150 °c
Thermal Resistance 6)A 825 oc/w

ELECTRICAL CHARACTERISTICS (Voo =50V £5%, Vgg =0, Ta = T to T unless otherwise noted.)

This device contains circuitry to protect
the inputs against damage due to high
static voltages or electric fields; however,
it is advised that normsl precautions be
taken to avoid application of any voltage
higher than maximum rated voltages to
this high impedance circuit.

Characteristic Symbol Min Typ Max Unit
Input Current (A,, R/W, CSp, CSp) Tin - - 25 uAde
(Vin=01t0525V)
"Output High Voltage VOH 24 - - Vde
(loH = =205 kA) .
Output Low Voltage Voi - - 04 Vde
(loL = 1.6 mA)
Output Leakage Current (Three-State) ITsi - - 10 uAdc
(CS=08VorCS=2.0V, Vg, =04V 1024V)
Supply Current 1.0 MHz Icc - - 80 mAdc
(Vee =5.25 V, all other pins grounded) 1.5,2.0 MHz 100
Input Capacitance (A,, R/W, CSp, CSp) Cin - - 75 pF
(Vin =0, TA = 25°C, f = 1.0 MHz)
Output Capacitance (D) Cout - - 125 pF
(Vour =0, TA = 25°C, f = 1.0 MHz, CSQ = 0)
RECOMMENDED DC OPERATING CONDITIONS
Parameter Symbol Min Nom Max Unit
Input High Voltage ViH 20 - 5.256 Vdc
Input Low Voltage ViL -03 - 08 Vdc
BLOCK DIAGRAM
2 Do
A0 23 — 3 D1
Al 22 — " j—e 4 D2
A2 21 — lemory 3State [@—5 D3
A3 20— fddress o Buffer [@—®6 Da
A4 19 — je—e 7 DS
AS 18 —— je—e8 D6
A6 17 —i jo—o a D7
CSs 15
CSa 14
cs3 13 Memory
— Control
Cs2 112
&1 11 Ve = Pin 24
3nd = Pin 1
cso 10 16 Read/Write




MCM6810eMCM68A10eMCM6E8B10

FIGURE 1 — AC TEST LOAD

S0V
AC TEST CONDITIONS
-~ AL =25k
Condition Value
Input Pulse Levels 08Vtw20V Test Point MMD6150
Input Rise and Fall Times 20 ns or Equiv
Output Load See Figure 1 130 pF* 1.7k
MMD7000
or Equiv
N *Includes Jig Capacitance
AC OPERATING CONDITIONS AND CHARACTERISTICS
READ CYCLE (Vcc =50V :5%, Vgg =0, Ta = T_ to TH unless otherwise noted.)
MCM6810 MCM68A10 MCM68B10
Characteristic Symbol Min Max Min Max Min Max Unit
Read Cycle Time teyc(R) 450 - 360 - 250 - ns
Access Time tace - 450 - 360 - 250 ns
Address Setup Time tAS 20 - 20 - 20 - ns
Address Hold Time tAH 0 - 0 - -0 - ns
Data Delay Time (Read) tDDR - 230 - 220 - 180 ns
Read to Select Delay Time tRCS 0 - 0 - 0 - ns
Data Hold fram Address tDHA 10 - 10 - 10 - ns
Output Hold Time tH 10 - 10 - 10 - ns
Data Hold from Read tDHR 10 80 10 60 10 60 ns
Read Hold from Chip Select 1RH 0 - 0 - 0 - ns

READ CYCLE TIMING

teye(R)
tace -
20V p
Address X 08V ’xl
— tas r— 1 tan  [E—
20V
cs 08V / \(
tDDR —— >
= 20V 4
cs 0.8V /
—tRH f-—
™ tacs [*
"% " N zzzzzzzziz
r— tp A — B>
[ tDHR —®
—— ty —————
Data Out < :: : Data Valid :>——-

Note: CS and CS can be enabled for consscutive
read cycles provided R/W remains at V4.




MCM6810eMCM68A10eMCM6E8B10

WRITE CYCLE (Vcc =50V 15%, Vgg =0, Ta = T|_ to TH unless otherwise noted.)

MCM6810 MCM68A10 MCM68B10
Characteristic Symbol Min Max Min Max Min Max Unit
Write Cycle Time " teye(w) 450 - 360 - 250 - ns
Address Setup Time tas 20 - 20 - 20 - ns
Address Hold Time tAH 0 - 0 - 0 - ns
Chip Select Pulse Width tcs 300 - 250 - 210 - ns
Write to Chip Select Delay Time twes [ - .0 - 0 - ns
Data Setup Time (Write) tpsw 190 - 80 - 60 - ns
Input Hold Time tH 10 - 10 - 10 - ns
Write Hold Time from Chip Select tWH 0 -
WRITE CYCLE TIMING
toyc(w)
Address >< gg \\/,
[ t A S - tcs taH ——]
0.8V ;%//é; 20v AN
cs
cs s
20V
N 0 /]

twes |— — wH

R/W 0.8V /,
tosw tH  f——
Data 'n 32 x Data In Stable

7

Note: CS and CS can be enabled for consecutlve write cycles
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@ MOTOROLA

MCM2532
MCM25L32

4096 x 8-BIT UV ERASABLE PROM

The MCM2532/25L32 is a 32,768-bit Erasable and CElectrically
Reprogrammable PROM designed for system debug usage and similar
applications requiring nonvolatile memory that could be reprogrammed
periodically. The transparent window in the package allows the memory
content to be ergsed with ultraviolet light.

For ease of use, the device operates from a single power supply and
has static power-down mode. Pin-for-pin compatible mask program-
mable ROMs are available for large volume production runs of systems
initially using the MCM2532.

Single +5 V Power Supply
Organized as 4096 Bytes of 8 Bits
Automatic Power-Down Mode (Standby)
Fully Static Operation (No Clocks)
TTL Compatible During Both Read and Program
Maximum Access Time =450 ns MCM2532
350 ns MCM2532-35
250 ns MCM2532-25
Pin Compatible with MCM68A332 Mask Programmable ROMs
Low Power Version
MCM25L32 Active — 50 mA Max
Standby — 10 mA Max
MCM25L32-25 Active — 70 mA
Standby — 15 mA

MOS

(N-CHANNEL, SILICON-GATE)

4096 x 8-BIT
UV ERASABLE PROM

C SUFFIX
FRIT-SEAL CERAMIC PACKAGE
CASE 623A-02

L SUFFIX CERAMIC PACKAGE
ALSO AVAILABLE — CASE 716

MOTOROLA’S PIN-COMPATIBLE EPROM FAMILY
2K 32

INDUSTRY STANDARD PINOUTS

PIN ASSIGNMENT

adi @ N gvcc
a6(]2 23f1A8
A5[]3 22f1A9
A4f]a 21 [Ivep
A3l]s 20 [1E/Progr
A206 19fA10
IS 18 1AN
AoQs 17 joQ7
paoy 16 [1DQ6
paifio 15 {]DQ5
[ple¥]s |l 14{joQa
vssQ 13{]0Q3
*PIN NAMES
A Address
0Q.. Data Input/Output
E/Progr Dual Function Enable
{(Power-Down/Program Pulse)

*New Industry standard nomenclature

2-96
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MCM2532¢ MCM25L.32

ABSOLUTE MAXIMUM RATINGS

Rating Value Unit
~ | Temperature Under Bias -10to +80 | °C - - S —— -
T Py 0 70 oC This device contains circuitry to protect the inputs
Operating Temperature Range o + against damage due to high static voltages or elec-
Storage Temperature -651t0 +1256| °C tric fields; however, it is advised that normal precau-
All Input/Output Voltages with 6 03 | va tions be taken to avoid application of any voitage
Respect to Vss +0t0 -0 c higher than maximum rated voltages to this high-
Vpp Supply Voltage with Respect to Vs +281t0 —-0.3]| Vdc impedance circuit.
NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex-
ceeded. Functional operation should be restricted 1o RECOMMENDED OPERAT-
ING CONDITIONS. Exposure to higher than recommended voltages for extended
periods of tme could atfect device reliability
MODE SELECTION
Pin Number
Mode 811, 12 20 21 24
13-17 =5
pa |Vss | E/Progr Vep | Vcc
Read Data Out|Vsg ViL 5V vece
Output Disable HighZ |Vss VIH 5o 25 V| Vcc
|Standby High Z |Vss VIH 5V Vcc
Program Data In |Vgs Pulsed VPPH \Icc
ViH to Vyi
Program Verify Data Out| Vsg ViL 5V vce
Program Inhibit High Z | Vss ViH VppH | Vce

BLOCK DIAGRAM

Data Input/Output DQO-DQ7 FIGURE 1 — AC TEST LOAD

AAARARS|
E/Progr
9 C:’: ;:' Input/Output Buffers RL=2.2k
) LLL L[ ]J TestPoimT
o— . £
o— v . . 100 pF S 6k MMD8150
o—| Decoder| * Y Gating or Equiv.
. . ' MMD7000
= or Equiv.
1 |
acand o]
°— *Includes Jig Capacitance =
o . Memory
o— X : Matrix
o Decoder (256 128)
o—]
o—
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MCM2532¢MCM25L.32

CAPACITANCE (f=1.0 MHz, Tp =25°C, periodically sampled rather than 100% tested.)

Ch Symbol [ Typ | Max | Unit
Input Capacitance (Vin=0 V) Cin 40| 6.0 | pF
Output Capacitance (Vout=0 V) Cout | 80| 12 | pF
Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C=141/AV.
DC OPERATING CONDITIONS AND CHARACTERISTICS
(Fully operating voltage and temperature range unless otherwise noted)
RECOMMENDED DC OPERATING CONDITIONS
P Symbol Min Typ. Max Unit
Supply Valtage® MCM26L32/MCM2632 | Vcc 4.75 5.0 5.2
MCM2532-35/MCM2532-25 45 5.0 6.5 Vdc
MCM26L32-35/MCM26L32-25 | Vpp | Vcc-—-0.6] 5.0 | vec+0.6
Input High Voltage VIH 22 — | vec+1.0| vde
Input Low Voltage ViL -0.1 - 0.66 Vdc
RECOMMENDED DC OPERATING CHARACTERISTICS
' ] . MCM2532 | MCM26L32
Characteristic Condition Symbol m Min | Max | Uit
Address and E Input Sink Current Vin=56.25 V lin - 10 = 10 | A
Output Leakage Current Vout=56.26 V ILO — 10 -~ 10 | pA |
Ve Supply Currént® (Standby) MCM2532
CC Supply i MCMZ2532.35 E=V|4 Icc - 25 - 10 (mA
V¢ Standby Current® (Standby) MCM2532-25 E=VIH ICC1 - 25 -~ 15 | mA
Vi * (Acti I
cC Supply Current® (Active) MCM25->32 E=V|L lec2 _ 100 - 50 |ma
Vcc Supply Current® (Active) MCM2632-25 E=V|L Icc2 - 120 | — 70 | mA
| Vpp Supply Current® Vpp=585V | lppy° | — | 50| — |50 [mA
Output Low Voltage | loL=2.1mA VoL — | 046f - (045 | V
Output High Voltage Igy=-400pA| voy [24] — 24| - | v

*Vcc must be applied simultaneously or prior to VPp. VCC must also be switched off simultaneously with or after VPp. With Vpp connected
directly to Vcc during the read operation, the supply current would be the sum of Ipp1 and ICC. The additional 0.6 V tolerance on Vpp makes
it possible to use a driver circuit for switching Vpp supply from Vcc in Read mode to +26 V for programming. Typical values are for

Ta=25°C and nominal supply voltages.

AC READ OPERATING CONDITIONS AND CHARACTERISTICS
(Full Operating Voltage and Temperature Range Unless Otherwise Noted)

Input Pulse Levels. ...................... 0.65 Voit and 2.2 Volts Input and Output Timing Levels. ................ 0.8and 2.0 Vohts
Input Riseand Fall Times. ..................cooeviennnn.. 20ns Outputload. ..ottt See Figure 1
c PR MCM2532-26 | MCM2632-35 | MCM2532 Unit
- Min Max | Min Max | Min | Max .
Address Valid to Output Valid (E/Progr=V) ) tAVQY - 260 - 3% | - ns
| E to Output Valid ELQV - 250 — 350 — | 460 | ns
E to High Z Output tEHQZ 0 100 0 100 0 [100]ns
Data Hold from Address (E=V;) tAXDX 0 - 0 - 0 | - | ns




MCM2532eMCM25L.32

READ MODE TIMING DIAGRAMS (E= V)

—\
A (Address) Address Vahd K

TAVQY = [E—TAXQX—
comon RN v vai R
STANDBY MODE
A (Address) Address Vaid ‘Xt Ne;v Address Valid

lEHQZ —>| 'ELQv [€—

Q (Data Out)

EAProgr) Standby Mode \ Active Mode /
K

Output Valid ' High Z < Output Valid

DC PROGRAMMING CONDITIONS AND CHARACTERISTICS
(TA=25°C+5°C)

RECOMMENDED PROGRAMMING OPERATION CONDITIONS
} P Symbol Min | Nom | Max Unit
Vee. VepL | 475 | 5.0 5.25
Supply Voltage VopH 2 % 2% Vdc
Input High Voltage for Data VIH 22 - |Vec+1| Vde
input Low Voltage for Data viL -0.1 - 0.65 Vdc

*Vce must be applied simultaneously or prior to VPp. VCC must also be switched off simultaneously with or after Vpp. The
device must not be inserted into or removed from a board with Vpp at +25 V. Vpp must not exceed the +26 V maximum
specifications.

PROGRAMMING OPERATION DC CHARACTERISTICS .
Characteristic Condition Symbol | Min [ Typ | Max| Unit

Address and E/Progr Input Sink Current Vin=5.25 V/0.45 V L) — | = | 10| sAdc
Vpp Supply Current (Vpp=25V +1V) E/Progr=Vn Ipp1 - — | 10 | mAdc
Vpp Programming Pulse Supply Current (Vpp=25V +1V) E/Progr= V) pP2 - - 30 | mAdc
Vce Supply Current — MCM2532 - Icc — | - ] 160 [ mAdc
AC PROGRAMMING OPERATING CONDITIONS AND CHARACTERISTICS

Ch isti Symbol Min | Max | Unit
Address Setup Time tAVEL 20 | - »S
Vpp Setup Time tPHEL 0 - ns
Data Setup Time tDVEL 2.0 - uS
Address Hold Time . tEHAX 20 - Hs
VPP to Enable Low Time tPLEL 0 - ns
Data Hold Time tEHQZ 20 | - us
Vpp Hold Time . tEHPL 0 - ns
Enable (Program) Active Time tELEH 1° 55 | ms
Enable (E/Progr) Pulse Transition Time tT(PE) 5 - ns
Vpp Rise and Fall Time from 5 to 25 V R, tF 05 2 HS

*If shorter than 45 ms (min) pulses are used, the same number of pulses should be applied after the specific data has been verified.
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MCM2532¢MCM25L32

PROGRAMMING OPERATION TIMING DIAGRAM

*—Program—————»lq——Program Ventv—>|

ViH
A (Address) X Address N Valid
v R—
IL |
"—lAVEL—b' l“——"EHAX
VOH/VIH ¥ ¥ y
D or Q (Data) Hi-Z { Data In Valid P a! QOutput Valid
VouL/V
oL tDVEL— tEHQZ > »ItELQV
FE—1PHEL tELEH
_ VM R
E/Progr \
7
N e €—t1(E)
—» lE—tp EL
TEHPL! >
\0 0 0
0
VPP XX 0 ’ n N

PROGRAMMING INSTRUCTIONS

After the completion of an ERASE operation, every bit in
the device is in theé 1" state (represented by Output High).
Data are entered by programming zeros (Output Low) into
the required bits. The words are addressed the same way as
in the READ operation. A programmed ““0” can only be
changed to a “'1” by ultraviolet light erasure.

To set the memory up for PROGRAM mode, the VPP in-
put (pin 21) should be raised to +25 V. The V¢ supply
voltage is the same as for the READ operation. Programming
data is entered in 8-bit words through the data out (DQ) ter-
minals while E/Progr is high. Only “'0’s”* will be programmed
when “0's” and “'1's” are entered in the data word.

After address and data setup, a 50 ms program pulse (V|4
to VjL) is applied to the E/Progr input. A program pulse is
applied to each address location to be programmed. To
minimize programming time, a 2 ms pulse width is recom-
mended. The maximum program pulse width is 55 ms;
therefore, programming must not be attempted with a dc
signal applied to the E/Progr input.

Muitiple MCM2532s may be programmed in parallel with
the same data by connecting together like inputs and apply-

ing the program pulse to the E/Progr inputs. Different data
may be programmed into multiple MCM2532s connected in
parallel by using the PROGRAM INHIBIT mode. Except for
the E/Progr pin, all like inputs may be common. .

PROGRAM VERIFY for the MCM2532 is the read opera-
tion

READ OPERATION

After access time, data is valid at the outputs in the READ
mode.

ERASING INSTRUCTIONS

The MCM2532/25L32 can be erased by exposure to high
intensity shortwave ultraviolet light, with a wave-length of
2537 angstroms. The recommended integrated dose li.e.,
UV-intensity X exposure time) is 15 Ws/cm<. As an exam-
ple, using the “Model 30-000" UV-Eraser Turner Designs,
Mountain View, CA94043) the ERASE-time is 36 minutes.
The lamps should be used without shortwave filters and the
MCM2532/25L 32 should be positioned about one inch away
from the UV-tubes.
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MCM2532eMCM25L32

TIMING PARAMETER ABBREVIATIONS TIMING LIMITS

t X X X X " The table of timing values shows either a minimum or a

signal name from which interval is defined — maximum limit for each parameter. Input requirements are

transition direction for first signal specified from the external system point of view. Thus, ad-

signal name to which interval is defined dress setup time is shown as a minimum since the system

transition direction for second signal must supply at least that much time (even though most

devices do not require it). On the other hand, responses from

the memory are specified from the device point of view.

Thus, the access time is shown as a maximum since the
device never provides data later than that time

The transition definitions used in this data sheet are:
H = transition to high

transition .to low

= transition to valid

= transition to invalid or don’t care

= transition to off (high impedance)

NX<r

WAVEFORMS
Waveform Input Output
Symbol
4 Lol '
Must Be Will Be
Valhd Vald
—m— Change Will Change
From H to L From H to L
ﬂ Change Will Change
From L tc H From L to H
Don‘t Care Changing
m Any Change State
Permitted Unknown
High
> Impedance

2101



@ MOTOROLA

MCM2708
MCM27A08

1024 X 8 ERASABLE PROM

The MCM2708/27A08 is an 8192-bit Erasable and Electrically
Reprogrammable PROM designed for system debug usage and
similar applications requiring nonvolatile memory that could be
reprogrammed periodically. The transparent window on the package
allows the memory content to be erased with ultraviolet light.
Pin-for-pin mask-programmable ROMs are available for large volume

MOS

(N-CHANNEL, SILICON-GATE)

1024 X 8-BIT
UV ERASABLE PROM

production runs of systems initially using the MCM2708/27A08.

® Organized as 1024 Bytes of 8 Bits

® Static Operation

® Standard Power Supplies of +12 V, +5V and -5 V
o

Maximum Access Time = 300 ns — MCM27A08
450 ns — MCM2708

® Low Power Dissipation C SUFFIX
} . . ! FRIT-SEAL CERAMIC PACKA
® Chip-Select Input for Memory Expansion 5 CA%EE 523:02 CraGe
® TTL Compatible
® Three-State Outputs
@ Pin Equivalent to the 2708
® Pin-for-Pin Compatible to MCM65308, MCM68308 or 2308
Mask-Programmable ROMs L SUFFIX
CERAMIC PACKAGE
CASE 716-07
PIN CONNECTION DURING READ OR PROGRAM
Mode -Pin Number
9-11,13-17 12 18 19 20 21 24 PIN ASSIGNMENT
Read - Oout Vss Vss Voo ViL | Vves [ Vcc
Program Din Vss Pulsed Vpo VIHW Vgs vee
ViHp Al @ N u lvee
A602 231 A8
ABSOLUTE MAXIMUM RATINGS (1) As]3 2 A9
Rating Value Unit A4q 4 2N ]VBB
Operating Temperature ‘0to+70 oc A3 —
Storage Temperature -65t0 +125 oc ° ©OpCS/WE
Vpp with Respect to Vgg +20t0 -0.3 Vde A206 18vpp
V¢ and Vgg with Respect to Vgg +1510-0.3 Vdc Al 18 [IPROGR.
All Input or Output Voltages with Respect to Vgg during Read +15t0 -0.3 Vdc Aolds - 17107
CS/WE Input with Respect to Vgg during Programming +20 to -0.3 Vdc pof9 16 1106
Program Input with Respect to Vgg +351t0-0.3 Vdc
Power Dissipation oigwo 15 Q105
1.8 Watts
"
Note 1: 020 14104
Permanent device damage may occur if Vss]12 13fJ03
ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should
be restricted to RECOMMENDED OP-
ERATING CONDITIONS. Exposure to
higher than recommended voltages for
extended periods of time could affect
device reliability.
DS9440 R2/1-79
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MCM2708eMCM27A08

BLOCK DIAGRAM

Data Output

D0-D7
A .
7 N
Program O—f i
Con('rol — Output Buffers
TS/WE O—o Logic
( =
e
[, w—— Y :
Decoder| ® Y Gating
o— M
O— .
A0-AS —
.
.
[ S : Memory
x . .
M Matrix
Decoder| o (64 x 128)
o— .
.
.
o—
-t
o—t

DC READ OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted.)

RECOMMENDED DC READ OPERATING CONDITIONS

Parameter Symbol Min Nom Max Unit
Supply Voltage Vee 4.75 5.0 6.26 Vde
Vop 1.4 12 126 vdc
Ves -5.25 -5.0. -4.75 Vde
Input High Voltage ViH 3.0 - Vec+1.0 Vdc
Input Low Voltage ViL Vss - 0.65 Vdc
READ OPERATION DC CHARACTERISTICS
Characteristic Condition Symbol Min Typ Max Unit
Address and CS Input Sink Current Vin=5.26 Vor Viq = VL lin — 1 10 BA
Output Leakage Current Vout = 5.25 V, CS/WE =5 V ILo - 1 10 uA
VpD Supply Current Worst-Case Supply Currents oD - 50 65 mA
Vcc Supply Current (Note 2) All Inputs High Icc - 6 10 mA
Vgg Supply Current CS/WE =5.0V, Tp =0°C 188 - 30 45 mA
Output Low Voltage loL=16mA © VoL - - 0.45 v
Output High Voltage IoH = -100 A VoHr! 3.7 - - v
Output High Voltage IoH = -1.0 mA Vo2 24 - - v
Power Dissipation (Note 2) Ta = 70°C Pp - - 800 mw

Note 2:

The total power dissipation is specified at 800 mW. It is not calculable by summing the various current (Ipp. IcC. and Igg) multiplied by
their respective voltages, since current paths exist between the various power supplies and Vgs. The Ipp, Icc. @nd Igg currents should be
used to determine power supply capacity only. '

Vgg must be applied prior to V¢ and Vpp. Vgg must also be the last power supply switched off.
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MCM2708*MCM27A08

AC READ OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted.)
(All timing with t, = t§ =20 ns, Load per Note 3)

MCM27A08 MCM2708
Characteristic Symbol Min Typ Max Min Typ Max Unit
Address to Output Delay tAOQ - 220 300 - 280 450 ns
Chip Select to Output Delay tCo - 60 120 - 60 120 ns
Data Hold from Address tDHA 0 - - 0 - - ns
Data Hold from Deselection 1DHD o - 120 s} - 120 ns
CAPACITANCE (periodically sampled rather than 100% tested.)
Characteristic Condition Symbol Typ Max Unit
Input Capacitance Vin =0V, T = 25°C Cin 4.0 6.0 pF
(f = 1.0 MHz)
Output Capacitance Vout =0V, Tp = 25°C Cout 8.0 12 pF
(f = 1.0 MH2)
Note 3:
Output Load = 1 TTL Gate and C|_ = 100 pF (Includes Jig Capacitance)
Timing Measurement Reference Levels: Inputs: 08Vand28V
Outputs: 0.8 Vand 24 V
AC TEST LOAD
50V
R =22k
Test Point O——4
MMD6150
£ or Equiv
100 pF * AN 37k*
MMD 7000
or Equiv
*Includes Jig Capuci;nnc‘
**For Von!
READ OPERATION TIMING DIAGRAM
Address
.
I.— tpHA ——of
CS/WE
!co —_—
ToH D’(
tao
¢’ V/ /S /s

Z.

Output invalid

(High Impedance)
LLLLLLLL.

Output Valid

(Low Impedance)

L

Output Invalid

LLlLla
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DC PROGRAMMING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted.)

RECOMMENDED PROGRAMMING OPERATING CONDITIONS

Parameter Symbol Min Nom Max Unit
Supply Voltage Vee 4.75 5.0 5.25 Vdc
Vpobp 114 12 126 Vde
Vgg -5.25 -5.0 -4.75 Vde
Input High Voltage for All Addresses and Data ViH ' 3.0 - Vec+10 Vdc
Input Low Voltage (except Program) ViL Vss — 0.65 Vdc
‘[ CS/WE Input High Voltage (Note 4) ViHW 114 12 126 Vdc
Program Pulse Input High Voltage (Note 4) ViHP 25 - 27 Vdc
Program Pulse Input Low Voltage (Note 5) ViLp Vss - 10 Vdc
Note 4: Referenced to Vgg.
Note 5: V 4p — ViLp = 256 V min.
PROGRAMMING OPERATION DC CHARACTERISTICS
Characteristic Condition Symbot Min Typ Max Unit
Address and CS/WE Input Sink Current | Viy =526V w - - 10 uAdc
Program Pulse Source Current hipL - - 3.0 mAdc
Program Pulse Sink Current WPH - — 20 mAdc
Vpp Supply Current Worst-Case Supply Currents {15%) - 50 65 mAdc
V¢ Supply Current All Inputs High Icc - 6 10 mAdc
Vgg Supply current CS/IWE=5V, Ta =0°C g - 30 45 mAdc
AC PROGRAMMING OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature unless otherwise noted.)
Characteristic Symbol Min Max Unit
Address Setup Time tAS 10 - HS
CS/WE Setup Time tcss 10 - us
Data Setup Time tps 10 - HS
Address Hold Time tAH 10 — Hs
CS/WE Hold Time tCH 0.5 - us
Data Hold Time tDH 10 - us
Chip Deselect to Output Float Delay tDF 0 120 ns
Program to Read Delay tDPR - 10 HS
Program Pulse Width tPW 0.1 1.0 ms
Program Pulse Rise Time tPR 0.5 20 Hs
Program Pulse Fall Time tpf 0.5 20 us
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PROGRAMMING OPERATION TIMING DIAGRAM

1 of N Program Loops P READ —=
[4 (After N
7
ViHw _L 4 Program
Loops)
TS/WE
Vi
tcH
[+—1tCSS —*1 Note 6
—l
—d ¢ 4
ViH ir 37 L J
Address " Address 0 Address 1 . ..1023 Address 0
55 ;
[ tAs —* tAH tAH
tAO0 -
(Read)
Vin (¢ ra
17 L 7 P, /////7
Data Data Out Data Out
[/, lavalid // Valid
v (¢ c fa
(1N 7] 7
e——1t pg— tDH tDH
tPR tpw | tPE le—— tDPR —
{ ¢
)7
Viup
Program '

Pulse

—

\

Note 6: The CS/WE transition must occur after the Program Pulse transition and before the Address Transition.
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PROGRAMMING INSTRUCTIONS

After the completion of an ERASE operation, every
bit in the device is in the "1’ state (represented by
Qutput High). Data are entered by programming zeros
(Output Low) into the required bits. The words are
addressed the same way as in the READ operation. A
programmed ‘0" can only be changed to a ‘1" by ultra-
violet light erasure.
~ To set the memory up for programming mode, the
CS/WE input (Pin 20) should be raised to +12 V. Pro-
gramming data is entered in 8-bit words through the
data output terminals (DO to D7).

Logic levels for the data lines and addresses and the
supply voltages (Vcc. Vpp. Vgg) are the same as for the
READ operation.

After address and data setup one program pulse per
address is applied to the program input (Pin 18). A pro-
gram loop is a full pass through all addresses. Total
programming time, Tpyoeal = N x tpyy = 100 ms. The
required number of program loops (N) is a function of the
program pulse width (tpy), where: 0.1 ms < tpy <
1.0 ms; correspondingly N is: 100 < N < 1000. There
must be N successive loops through all 1024 addresses. It
is not permitted to apply more than one program pulse in
succession to the same address (i.e., N program pulses to
an address and then change to the next address to be pro-
grammed). At the end of a program sequence the CS/WE
falling edge transition must occur before the first address
transition, when changing from a PROGRAM to a READ
cycle. The program pin {Pin 18) should be pulled down
to V| _p with an active device, because this pin sources a
small amount of current (I;p ) when CS/WE is at V iy
(12 V) and the program pulse is at V| p.

EXAMPLES FOR PROGRAMMING
Always use the Tpioyai= Nx tpyy = 100 ms relationship.

1. All 8192 bits should be programmed with a 0.2 ms
program pulse width.

The minimum number of program loops:

_ Tprotal _ 100 ms

P 0.2ms = 500 . One program loop

consists of words 0 to 1023,

2. Words 0 to 200 and 300 to 700 are to be pro-
grammed. All other bits are ‘‘don’t care’”. The
program pulse width is 0.5 ms. The minimum
number of program loops, N = % = 200. One
program loop consists of words 0‘ to 1023. The
data entered into the ‘‘don’t care’’ bits should be
all 1s.

3. Same requirements as example 2, but the EPROM is
now to be updated to include data for words 850
to 880. The minimum number of program loops is
the same as in the previous example, N = 200. One
program loop consists of words 0 to 1023. The data
entered into the ““don’t care’ bits should be all 1s.
Addresses 0 to 200 and 300 to /00 must be re-
programmed with their original data pattern.

ERASING INSTRUCTIONS

The "MCM2708/27A08 can be erased by exposure to
high intensity shortwave ultraviclet light, with a wave-
length of 2537 A. The recommended integrated dose (i.e.,
UV-intensity x exposure time) is 12.5 Ws/cm2. As an
example, using the ‘‘Model 30-000° UV-Eraser (Turner
Designs, Mountain View, CA94043) the ERASE-time is
30 minutes. The lamps should be used without shortwave
filters and the MCM2708/27A08 should be positioned
about one inch away from the UV-tubes.
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@ MOTOROLA MCM27L16

2048 x 8-BIT UV ERASABLE PROM MOS
(N-CHANNEL, SILICON-GATE)
The MCM2716/27L16 is a 16,384-bit Erasable and Electrically
Reprogrammable PROM designed for system debug usage and similar 2048 x 8-BIT
applications requiring nonvolatile memory that could be reprogrammed UV ERASABLE PROM
periodically. The transparent lid on the package allows the memory con-
tent to be erased with ultraviolet light.
For ease of use, the device operates from a single power supply and
has a static power-down mode. Pin-for-pin mask programmable ROMs
are available for large volume production runs of systems initially using
the MCM2716/27L16.
@ Single 5 V Power Supply
@ Automatic Power-down Mode (Standby)

. . *C SUFFIX
® Organized as 2048 Bytes of 8 Bits FRIT-SEAL CERAMIC PACKAGE
® Low Power Version 27L16/27L16-35 Active 50 mA Max CASE 623A

' Standby 10 mA Max
27L16-25 Active 70 mA Max L SUFFIX CERAMIC PACKAGE
Standby 15 mA Max ALSO AVAILABLE — CASE 716
® TTL Compatible During Read and Program
® Maximum Access Time =450 ns MCM2716
350 ns MCM2716-35
250 ns MCM2716-25 PIN ASSIGNMENT
® Pin Equivalent to Intel's 2716
@ Pin Compatible to MCM68A316E W
@ Output Enable Active Level is User Selectable ATl @ 20Vee
A6(]2 23{1 A8
As[]3 22[1A9
Adfl4 21{Ivpp
MOTOROLA'S PIN-COMPATIBLE EPROM FAMILY A3ls 20f6
3K A2Qe 19 pmo
Az 18 {JE/Progr
aolls 17 floa?
paof]e 16 [J0Q6
oaifio 15 [JDQ5
pazgn 141004
vss2 13fJoa3
. *Pin Names
A . .. Address
_ DQ.... Data input/Output
E/Progr . . . . Chip Enable/Program
G .. .. Output Enable
*New industry standard nomenclature
INDUSTRY STANDARD PINOUTS

DS9817/4-80
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ABSOLUTE MAXIMUM RATINGS

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex-
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT-
ING CONDITIONS. Exposure to higher than recommended voltages for extended

periods of time could affect device reliability.

- Rating Valve Unit This device contains circuitry to protect the inputs
Temperature Under Bias —10to +80 °Cc against damage due to high static voltages or elec-
Operating Temperature Range Oto +70 °C tric fields; however, it is advisgd t_hal normal precau-
T t - 1 ° tions be taken to avoid application of any voltage
Storage Temperature - Bto+125 < higher than maximum rated voltages to this high-
All Input or Output Voltages with Respect to Vg +61t0 -0.3 Vdc . danca circuit.
Vpp Supply Voltage with Respect to Vs +281t0 -0.3 Vdc

MODE SELECTION
Pin Number
911,
Mode 1317 12 18 2 2 %

DQ Vss E/Progr G* Vpp vee:
Reed Data Out | Vss ViL ViL vVee® | Vec
Output Disable High Z Vss | Don't Carg ViH vVee' | Vee
Standby High Z Vss VIH Don’t Care | Vcc* vee

Pulsed

Program Data In Vss ViL to ViH ViH ViHP vce
Program Verify Data Out Vss ViL ViL ViHP vce
Program Inhibit High Z Vss ViL ViH VIHP vVce

*In the Read Mode if Vpp V|H, then G (active low)
Vpps V)L, then G (active high)

BLOCK DIAGRAM

Data Input/Output DQO-DQ7

IAREAREE

/P
E roon cf:g‘i':l Input/Output Buffers
IHENEREE
o—
Y .
:jDecoder . Y Gating
[
O—a
AO-A10 o
o— Memory
o— X . Matrix
o| Decoder (128 128)
o1, .
Ot

FIGURE 1 — AC TEST LOAD

60V
R =22k
Test Point T

*100 pF 2 8k MMD8160

1 or Equiv.
MMD7000

= or Equiv.

*Includes Jig Capacitance =
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CAPACITANCE (f=1.0 MHz, Tp = 25°C, periodically sampled rather than 100% tested)

Characteristic Symbol | Typ | Mex | Unit
Input Capacitance (Vin =0 V) Cin 40 ] 6.0] pfF
Output Capacitance (Vout=0 V) s Cout 80| 12 | pF
Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C = ﬁ
AV.
DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and P ire range unless otherwise noted)
RECOMMENDED DC OPERATING CONDITIONS
Perameter Symbol Min Nom Max Unit
Supply Voltage® MCM27L16/MCM2716 [, 375 50 5.25 Vdc
MCM27L16-35/ MCM27L16-25/ MCM2716-35/ MCM2716-25 cc 45 5.0 55
Vep vce-0.6 5.0 vce+0.8 ‘
Input High Voltage ViH 20 — Vee+1.0 Vdc
Input Low Voltage ViL -0.1 - - 08 Vdc
RECOMMENDED DC OPERATING CHARACTERISTICS
MCM2716 MCM27L16
L 8 C U
Characteristic Condition Symbol Min | Typ | Max | Min | Typ | Max nits
Address, G and E/Progr Input Sink Current Vin=56.25V lin - =Tw]-=1T-17T10]x
Vout=5.25 V
Output Leakage Current out 1 - - 10| - - | 10
p g S50V Lo sA
Ve Supply Current (Standby) 2716/2716-36 ! Péf’vTLv'” eer | = | == -] 10|ma
. —
; Progr=
VCC Supply Current (Standby) 2716-25 & 'é’,g\'llLV‘“ cer | - - s -] -] 15 |ma
Ve Supply Current (Active) 2716/2716-35  (Outputs Open) | G= E(lf:[ogm Icc2 _ _ 100 | — _ 50 | mA
| G=E/Progr=
Vce Supply Current (Active) 2716-25 (Outputs Open) viL Icc2 - |- |12 -1 -]7 [mA
'Vpp Supply Current® Vpp=56.85V Ipp1 - - | 580 | — — | 50 | mA
Output Low Voltage loL=2.1 mA VoL - - | 045 | - - 104 | V
Output High Voltage loH=-40gA | VOH | 24| - — 24 [ - - Vv

*Vcc must be applied simultaneously or prior to Vpp. Vc must also be switched off simultaneously with or after Vpp. With Vpp connected
directly to Vcc during the read operation, the supply current would then be the sum of Ipp1 and Icc. The additional 0.6 V tolerance on Vpp
makes it possible to use a driver circuit for switching the Vpp supply pin from V¢ in Read mode to + 25 V for programming. Typical values are
for To=25°C and nominal supply voitages.

AC OPERATING CONDITIONS AND CHARACTERISTICS

(Full operating voltage and P range unless otherwise noted)
InputPulselevels .................. 0.8 Voltand 2.2 Volts Input and Output Timing Levels .......... 2.0and 0.8 Volts
Input RiseandFall Times .......................... 20ns Outputload ............cccoviiiiiinnnnn. See Figure 1

. MCM2716-25 MCM2716-3§ MCM2716
Characteristic Condition Symbol Min | Max | Min | Max | Min | Max Units

Address Valid to Output Valid E/Progr=G=V)_ tavav - |20 | - |30 | - | 450
E/Progr to Output Valid (Note 2) teLQv — | 250 | - |30 | - | 450
Output Enable to Output Valid . E/Progr=V)_ tGLQV - |1 [ - [180] - | 150
E/Progr to HiZ Output - naz | 0 [100 [0 |10 [0 0] ™
Qutput Disable to Hi-Z Output E/Progr=V)_ tGHQZ 0 100 | O 100 | O 100
Data Hold from Address E/Progr=G=V|_ tAXDX 0 - 0 - 0 -
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READ MODE TIMING DIAGRAMS (E/Progr = Vj,)

A (Address)
- “AXQX p—
G (Output Enable) \
fe—tcLav—> <—tGHaZ
< tAvQV > . \

T77777777 77 _ 7777

Q (Data Out) / High Z Output Valid High Z

- lrir /
STANDBY MODE (Output Enable= V)
. Standby Mode (E/Progr = Vi)
A (Address)
Standby Mode \ Active Mode /

F—lEHoz —>

l&—1tg Qv (Note 2) ’

awwon v 77/ /1IN

Output Valid

v

NOTE 2: tg Qv is referenced to E/Progr or stable address, whichever occurs last.

DC PROGRAMMING CONDITIONS AND CHARACTERISTICS

(TA=25°C+5°C)
RECOMMENDED PROGRAMMING OPERATING CONDITIONS
Parameter Symbol | Min | Nom Max Unit
Supply Voltage \\;gg 4515 522 E}f Vde
Input High Voitage for Data VIH 22 - |Vcec + 1 Vdc
Input Low Voltage for Data ViL -0.1| - 08 Vdc
PROGRAMMING OPERATION DC CHARACTERISTICS .
Characteristic Condition Symbol Min | Typ Max Unit
Address, G and E/Progr Input Sink Current Vin=5.25V/045V I - | - 10 wAdc
Vpp Supply Current (Vpp=25V+1V) E/Progr: ViL \pP1 — — 10 mAdc
Vpp Programming Pulse Supply Current (Vpp=25V 1 V) E/Progrs ViH pp2 - - 30 mAdc
Ve Supply Current (Outputs Open) - Icc - - 160 mAdc
AC PROGRAMMING OPERATING CONDITIONS AND CHARACTERISTICS
Ch it Symbol | Min Max Unit
Address Setup Time tAVEH | 2.0 - '3
Output Enable High to Program Pulse tGHEH | 20 = S
Data Setup Time OVEH | 20 - s
Address Hold Time tgeLAx | 20 - us
Output Enable Hold Time tELGL | 20 - [
Data Hold Time terqz | 20 - '
Vpp Setup Time tPHEH 0 - ns
Vpp 1o Enable Low Time tELPL 0 - ns
Output Disable to High Z Output 1GHQz | © 150 ns
Output Enable to Valid Data (E/Progr= V)| ) GLaQv | — 150 ns’
Program Pulse Width tEHEL 1° 55 ms
Program Pulse Rise Time PR 5 - ns
Program Pulse Fall Time ) tpF 5 - ns

- *If shorter than 45 ms (min) pulses are used, the same number of pulses should be applied after the specific data has been verified.
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PROGRAMMING OPERATION TIMING DIAGRAM

be@———————Prog al Program Verify ——————————ppnd
A (Address) Address | N Valid X
~>4 fe—taven [e———————teLAX———————>
G (Output
Enable)
tolav—sf e . [€—1GHQZ
7773 777
D or Q (Data) Data In Hi?h Z Data Out High Z
. LLL
— tELQZ (&
— re—tDVEH
tGHEH —3 P t—————1EHEL E—tELGL—]
E/Progr
fe—1tpR [e—tPF
| tPHEH —» et :
T T

PROGRAMMING INSTRUCTIONS

After the completion of an ERASE operation, every bit in
the device is in the ‘1’ state (represented by Output High).
Data are entered by programming zeros (Output Low) into
the required bits. The words are addressed the same way as
in the READ operation. A programmed ‘0" can only be
changed to a “1" by ultraviolet light erasure.

To set the memory up for Program Mode, the Vpp input
(Pin 21) should be raised to +25 V. The VCC supply voltage
is the same as for the Read operation and G is at V|H. Pro-
gramming data is entered in 8-bit words through the data out
(DQ) terminals. Only “0’s" will be programmed when “0’s"
and “1’s” are entered in the 8-bit data word.

After address and data setup, a program pulse (V|_ to
VIH) is applied to the E/Progr input. A program puise is ap-
plied to each address location to be programmed. To
minimize programming time, a 2 ms pulse width is recom-
mended. The maximum program pulse width is 65 ms;
therefore, programming must not be attempted with a dc
signal applied to the E/Progr input.

Muiltiple MCM2716s may be programmed in parallel by
connecting together like inputs and applying the program
pulse to the E/Progr inputs. Different data may be program-
med into multiple MCM2716s connected in parallel by using
the PROGRAM INHIBIT mode. Except for the E/Progr pin,
all like inputs (including Output Enable) may be common.

The PROGRAM VERIFY mode with Vpp at 25 V is used to
determine that all programmed bits were correctly program-
med.

READ OPERATION

After access time, data is valid at the outputs in the READ
mode. With stable system addresses, effectively faster ac-
cess time can be obtained by gating the data onto the bus
with Output Enable. :

The Standby mode is available to reduce active power
dissipation. The outputs are in the high impedance state
when the E/Progr input pin is high (V) independent of the
Output Enable input.

ERASING INSTRUCTIONS

The MCM2716/27L16 can be erased by exposure to high
intensity shortwave ultraviolet light, with a wavelength of
2537 angstroms. The recommended integrated dose (i.e.,
UV-intensity X exposure time) is 15 Ws/cmZ. As an exam-
ple, using the "Model 30-000" UV-Eraser (Turner Designs,
Mountain View, CA 94043) the ERASE-time is 36 minutes.
The lamps should be used without shortwave filters and the
MCM2716/MCM27L16 should be positioned about one inch
away from the UV-tubes.
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TIMING PARAMETER ABBREVIATIONS

TIMING LIMITS

tX X XX The table of timing values shows either a minimum or a

signal name from which interval is defined —! maximum limit for each parameter. Input requirements are
transition direction for first signal specified from the external system point of view. Thus, ad-

signal name to which interval is defined dress setup time is shown as a minimum since the system

transition direction for second signal

must supply at least that much time (even though most
devices do not require it). On the other hand, responses from

The transition definitions used in this data sheet are: the memory are specified from the device point of view.
H = transition to high
L = transition to low

v
X
z

=

transition to valid
transition to invalid or don’t care
transition to off (high impedance)

Thus, the access time is shown as a maximum since the
device never provides data later than that time.

WAVEFORMS
Waveform input Output
Symbol
Must Be Will Be
Valid Valhd

m Change Will Change
FromH to L FromH to L
ﬂ Change Will Change
From L to H From L to H

Don‘t Care: Changing
m Any Change State
Permitted Unknown

; High
Impedance
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TMS2716
TMS27A16 |

2048 X 8 ERASABLE PROM

The TMS2716 and TMS27A16 are 16,384-bit Erasable and
Electrically Reprogrammable PROMs designed for system debug
usage and similar applications requiring nonvolatile memory that
could be reprogrammed periodically. The transparent window on the
package allows the memory content to be erased with ultraviolet
light. The TMS2716 is pin compatible with 2708 EPROM:s, allowing
easy memory size doubling.

Organized as 2048 Bytes of 8 Bits
Fully Static Operation (No Clocks, No Refresh)
Standard Power Supplies of +12 V, +5V, and -5 V

Maximum Access Time = 300 ns — TMS27A16
450 ns — TMS2716

Chip-Select Input for Memory Expansion

TTL Compatible — No Pull-up Resistors Required
Three-State Outputs for OR-Tie Capability

The TMS2716 is Pin Compatible to MCM27Q8 and
MCM68708 EPROMs

MOS

(N-CHANNEL, SILICON-GATE)

2048 X 8-BIT

UV ERASABLE PROM

C SUFFIX
FRIT-SEAL PACKAGE
CASE 623A-02

L SUFFIX
CERAMIC PACKAGE
CASE '716-07

BLOCK DIAGRAM

Data Input/Output
DQo-DAQ7

(EEEEEE,

[ [T TTT]

Y Gating

. S (Progr) Control

Program Enable (E) O— L©9i¢

N

Y
Decoder

Joeeeedl

A0-A10 ﬁ

Memory Matrix

x (128 X 128)

Decoder

[ eecoceeeecel T

PTTTTTT 1T

-~

PIN ASSIGNMENT

a7l @ u 24[JvVcclB)
As(]2 23[1A8
As(]3 22{1A9
A4]4 21{1ves
A3f]s 20f1A10
A2[]6 190Vpp
All}7 18 1S (Progr)
aolls 17f0Q7
paol]9 16 floas *
paio 15 [J0Q5
pazQn 14 [J0Q4
VssQj2 13f1oa3
PIN NAMES
AO0-A10 R .........Address Inputs
DQO-DQ7 ....Data Input (Program or
Output (Read)
(E). ... . _Program Enable
.. Chip Select
(Progr). .. . Program Pulse
VgB- ...—5V Power Supply
Vee +5V Power Supply
VoD ...........+12V Power Supply
Vss . ...Ground
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ABSOLUTE MAXIMUM RATINGS (1)

Rating Value Unit PIN CONNECTION DURING
Operating Temperature 0to+70 °c READ OR PROGRAM
- Storage Temperature --65t0 +125 oc Pin Number
Vpp with Respect to Vgg +20t0 -0.3 \ 9-1,
Ve and Vs with Respect to Vg . 1510 -03 v Mode [13-17| 18 24
" All Input or Output Voltage with Respect to Vgg During Read | +15t0 -0.3 v Read Dout | ViLor Vee
- (E) Input with Respect to Vgg During Programming +20 to -0.3 Y ViH
- * Program Din Pulsed ViHw
Program Input with Respect to Vg +35t0 -0.3 \ Vine .
Power Dissipation . 18 Watts
NOTE 1: Permanent device damage may occur it ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should be restricted to RECOMMENDED
OPERATING CONDITIONS. Exposure to higher than recommended voltages for
extended periods of time could affect device reliability. ’
DC READ OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted)
RECOMMENDED DC READ OPERATING CONDITIONS
. Parameter Symbol Min Nom Max Unit
Supply Voltage TMS2716 vee 4.75 50 5.25 \
Vpp 14 12 126 \
Vgs -5.25 - -50 -4.75 \
TMS27A16 Vee 45 5.0 55 \"
Vpp 108 12 132 v
Vg -55 -5.0 -45 \
Input High Voltage i ViH 22 - Vee+ 1.0 Vv
Input Low Voltage ViL Vss - 0.65 \Z
READ OPERATING DC CHARACTERISTICS
Characteristic Condition Symbol Min Typ Max Unit
Address Input Sink Current Vin = Vggmax or Viy = V) lin - 1 10 HA
Output Leakage Current Vout = VCccmax and S = 5 V Lo - 1 10 uA
Vpp SupApIy Current Worst-Case Supply Currents -IpD- - - 65 mA
Ve Supply Current All Inputs High ~ Icc - - 12 mA
Vgg Supply Current (E)=50V,Tp=0°C [T - - 45 mA
Output Low Voltage oL =1.6 mA VoL = - 0.45 \
Output High Voitage IoH =-100 LA VOH1 3.7 - - \
Output High Voltage IoH =-1.0mA VOH2 24 - - \
Vgg must be applied prior to V¢ and Vpp. Vg must also be the last power supply switched off.
CAPACITANCE (periodically sampled rather than 100% tested)
Characteristic Condition Symbol Typ Max Unit
Input Capacitance Vin =0V, Tp =25°C Cin 4.0 ) 6.0 pF
(f = 1.0 MH2)
Output Capacitance Vout =0V, Ta =25°C Cout 8.0 12 pF
(f = 1.0 MHz) .
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AC READ OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperatuie range unless otherwise noted)
(All timing with t; = tf = 20 ns, Load per Note 2)

. TMS2716 TMS27A16
Characteristic Symbol Min Max Min Max Unit
Address to Output Delay tavaQv 450 - 300 ns
Chip Select to Output Delay tsLQv - 120 - 120 . ns
Data Hold from Address 1AXQZ 10 - 10 - ns”
Data Hold from Deselection tSHQZ 10 120 10 120 ns
NOTE 2: Output Load = 1 TTL Gate and C_ = 100 pF (Incluges Jig Capacitance) AC TEST LOAD

Timing Measurement Reference Levels — Inputs: 0.8 Vand 28 V
Outputs: 08 Vand 24 V

50V
R =22k
Test Pount O——q
MMDB150
. o Bquiv
100 nfF * A
MMD 7000
or Eguiv
*Includes Jig Capacitance

**For Von

TIMING PARAMETER ABBREVIATIONS

tx x x X
signal name from which interval is definedi-l
transition direction for first signal
signal name to which interval is defined
transition direction for second signal -

The transition definitions used in this data sheet are:

H = transition to high
L = transition to low
V = transition to valid
X = transition to invalid or don’t care
2 = transition to off (high impedance)

TIMING LIMITS

The table of timing values shows either a minimum or
a maximum limit for each parameter. Input requirements
are specified from the external system point of view.
Thus, address setup time is shown as a minimum since the
system must supply at least that much time (even though
most devices do not require it). On the other hand,
responses from the memory are specified from the device
point of view. Thus, the access time is shown as a maxi-
mum since the device never provides data later than
that time.

READ OPERATION TIMING DIAGRAM

Address VVahd

Chip Select, s

f— taxQz —o

Data Out, Q High Z

tsLQv —

r‘_—'—'— tavaQy ————

v.4
N,

—*T" 'sHaz

N
: High Z

Output Valid
(Low Impedance)

2-116



TMS2716eTMS27A16

DC PROGRAMMING CONDITIONS AND CHARACTERISTICS

(Full operating voltage and temperature range unless otherwise noted)

RECOMMENDED PROGRAMMING OPERATING CONDITIONS

Parameter Symbol Min Nom Max Unit

Supply Voltage — TMS2716 and TMS27A16 Vee 4.75 5.0 5.25 Vde
Voo 1.4 12 126 Vdc

Vgs -5.25 -5.0 -4.75 Vde

Input High Voltage for Data VIHD 38 - Vet Vdc
Input Low Voltage for Data ViLp Vss - 0.65 Vdc
Input High Voltage for Addresses ViHA 38 - Vee +1 Vdc
- " [ Input Low Voltage for Addresses ViLA Vss - 04 Vdce
Program Enable (E) Input High Voltage (Note 3) ViHwW 114 12 126 Vdc
Program Enable (E) Input Low Voltage (Note 3) Vilw=Vee| 475 5.0 5.25 Vdc
Program Pulse Input High Voltage (Note 3) ViHpP 25 - 27 Vdc
Program Pulse Input Low Voltage (Note 4) ViLp Vss - 1.0 Vdc

NOTE 3: Referenced to Vgs.
NOTE 4: V|yp - V Lp =25 V min.

PROGRAMMING OPERATION DC CHARACTERISTICS

Characteristic Condition Symbol Min Typ Max Unit
Address Input Sink Current Vin=5.25V Y] - - 10 wAdc
Program Pulse Source Current hpL - - 3.0 mAdc
Program Pulse Sink Current lipH - - 20 mAdc
VpD Supply Current Worst-Case Supply Currents oD — - 65 mAdc
Vg Supply Current All Inputs High Icc - - 15 mAdc
Van S (E) =5V, T =0°C _ _
88 Supply current IgB 45 mAdc

AC PROGRAMMING OPERATING CONDITIONS AND CHARACTERISTICS

(Full operating voltage and temperature unless otherwise noted)

Chsracteristic Symbol Min Max Unit
Address Setup Time tAVPH 10 - us
(E) Setup Time tEHPH 10 - Hs
Data Setup Time tDVPH 10 - HS
Address Hold Time tPLAX 1.0 - . HS
(E) Hold Time PLEL 05 - HS
Data Hold Time tPLDX 1.0 - Hs
Program to Read Delay teLQVv - 10 HS
Program Pulse Width tPHPL 0.1 1.0 ms
Program Pulse Rise Time 1PR 05 20 HS
Program Pulse Fall Time tpF 05 20 HS
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PROGRAMMING OPERATION TIMING DIAGRAM

1 of N Program Loops READ —=
{ f (Atter N
ViHw ! Program
Loops)
Program
Enable, (E)
Vee = Viuw
tPLEL
P— tEHPH —o Note 5
—
— € [
ViHa 's 15 e ) § r
Address, A Address 0 Address 1 . ..2047 x Address 0
. (
ViLa ) 5 —
ST TAVPHTS tPLAX tPLAX tavay
(Read)
ViHD 1’ )’ )’ P,
Datan, O Y % Data Out % Data Out
Data Out, Q [/, Iavalid / Valid
v £ ¢ ¢ ga
Lo - ¥ -
. [ tovePH —e PLDX tPPLDX
tPR PHPL J tpE r“—‘ELov—.
< ¢
ViHP — )
Program
Pulse, P
] \

NOTE 5: This Program Enable tranistion must occur after the Program Pulse transition and before the Address Transition.

Waveform Input
Symbol
MUST BE
VALID
CHANGE

FHOMH TO L

g

CHANGE
FROML TOH

WAVEFORM DEFINITIONS

Output

WILL BE

VALID

WILL CHANGE
FROMH TO L

WILL CHANGE
FROM L TOH

Wavetorm
Symbol

P
—

Input

DON'T CARE
ANY CHANGE
PERMITTED

Output

CHANGING
STATE
UNKNOWN

HIGH
IMPEDANCE
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PROGRAMMING INSTRUCTIONS

After the completion of an ERASE operation, every bit
in the device is in the “1” state (represented by Output
High). Data are entered by programming zeros (Out-
put Low) into the required bits. The words are addressed
the same way as in the READ operation. A programmed
“0"” can only be changed to a “1" by ultraviolet light
erasure.

To set the memory up for programming mode, the
Vccl(E) input (Pin 24) should be raised to +12 V. Pro-
gramming data is entered in 8-bit words through the data
output terminals (DQO to DQ7).

The Vpp and Vgg supply voltages are the same as for
the READ operation.

After address and data setup, one program pulse per
address is applied to the program input. A program {oop is
a full pass through all addresses. Total programming time/
address, Tptotal = N X tpHPL = 100 ms. The required
number of program loops (N) is a function of thé program
pulse width (tpqpL) where: 0.1 ms < tpHpPL < 1.0 ms;
correspondingly, N is: 100 < N < 1000. There must be
N successive loops through all 2048 addresses. It is not
permitted to apply more than one program pulse in
succession to the same address (i.e., N program pulses to
an address and then change to the next address to be
programmed). At the end of a program sequence the
Program Enable (E) falling edge transition must occur
before the first address transition, when changing from
a PROGRAM to a READ cycle. The program pin should
be pulled down to V| p with an active device, because
this pin sources a small amount of current (I|pL) when
(E) is at V4w (12 V) and the program pulse is at V|p.
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EXAMPLE FOR PROGRAMMING
Always use the Tpiotal N X tpHpL = 100 ms
relationship.-
1. All 16,384 bits should be programmed with a 0.2 ms
program pulse width.
The minimum number of program loops:

One program loop consists of words 0 to 2047.

2. Words 0 to 200 and 300 to 700 are to bé pro-
grammed. All other bits are “don’t care”. The program
pulse width is 0.5 ms. The minimum number of program
loops, N = 100/0.5 = 200. One program loop consists of
words 0 to 2047. The data entered into the “‘don’t care”
bits should be all 1s. .

3. Same requirements as example 2, but the EPROM is
now to be updated to include data for words 850 to 880.
The minimum number of program loops is the same as in
the previous example, N = 200. One program loop consists
of words 0 to 2047. The data entered into the ‘‘don’t
care”’ bits should be all 1s. Addresses 0 to 200 and
300 to 700 must be reprogrammed with their original
data pattern. :

ERASING INSTRUCTIONS

The TMS2716/27A16 can be erased by exposure to
high intensity shortwave ultraviolet light, with a wave-
length of 2537 A. The recommended integrated dose (i.e.,
UV-intensity X exposure time) is 12.5 Ws/cm2. As an
example, using the “Model 30-000” UV-Eraser (Turner
Designs, Mountain View, CA 94043) the ERASE-time is
30 minutes. The lamps should be used without shortwave
filters and the TMS2716/27A16 should be positioned
about one inch away from the UV-tubes.
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MCM68708
MCM68A708

1024 X 8 ERASABLE PROM

The MCM68708/68A708 is a 8192-bit Erasable and Electrically
Reprogrammable PROM designed for system debug usage and
similar applications requiring nonvolatile memory that could be
reprogrammed periodically. The transparent window on the package
allows the memory content to be erased with ultraviolet light.
Pin-for-pin mask-programmable ROMs are available for large volume
production runs of systems initially using the MCM68708/68A708.

® Organized as 1024 Bytes of 8 Bits

MOS

(N-CHANNEL, SILICON-GATE)

1024 X 8BIT
UV ERASABLE PROM

(8%

LFTLY cosurRx

* Fu'!y Static Operation § 1 . *FRIT-SEAL CERAMIC PACKAGE
® Standard Power Supplies of +12V, +5 V and -5 V N CASE 623A-02
® Maximum Access Time = 300 ns — MCM68A708 N
450 ns — MCM68708
® Low Power Dissipation
. . L SUFFIX
® Chip-Select Input for Memory Expansion CERAMIC PACKAGE
® TTL Compatible CASE 71607
® Three-State Outputs
PIN ASSIGNMENT
® Pin Equivalent to the 2708 [_'\ J
g A @ 24QlvVee
® Pin-for-Pin Compatible to MCM65308, MCM68308 or 2308 A6d2 23[1A8
Mask-Programmable ROMs 250l 3 2pA9
® Bus Compatible to the M6800 Family A4l]4a 21[IVgg
A3[]5 20 TS /WE
A206 19f1Vpp
ag 18 [IPROGR.
PIN CONNECTION DURING READ OR PROGRAM AOE 8 1707
Pin Number poQjs 16 [ID6
Mode
9-11,13-17 12 18 19 20 21 24 pifgo 15 :DS
Read Dout Vss Vss VpD ViL VaB vVee 2l 1afJo4
Program Din Vss Pulsed Vpo ViHW \2:1:) vce VSSE 12 13003
ViHP
MC6800 M6800 MICROCOMPUTER FAMILY MCM68708/68A708 READ ONLY
Microprocessor BLOCK DIAGRAM MEMORY BLOCK DIAGRAM
MCM68708
MCM68A 708
iHO_M — Memory Data
Matrix Butters Data Bus
Random (1024 x 8)
Actcess
Memory
Interface
Adapter
Selection
and Control
Interface
Adapter Modem
Y v
Address Data Memory Address
Bus Bus and Control
DS9439 R1/1-79
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BLOCK DIAGRAM

Data Output
DO-D7

ABSOLUTE MAXIMUM RATINGS'!

N\ =
7w S Rating Value Unit
T T T T T T I Operating Temperature Oto +70 °c
. Storage Temperature : -65t0 +125 °c
rogram
o Control Output Buffers Vpp with Respect to Vgg +20t0 -0.3 Vdc
CS/we Logic VCC and Vg with Respect to Vgg +151t0 -0.3 Vdc
J l I [ 1 L T All Input or Output Voltages with +1510 -0.3 Vdc
Respect to Vgg during Read .
( ] [CS/WE Input with Respect to Vgg +20t0 -0.3 Vdc
o0—1 Y . v Goti during Programming
o— Decoder 5 Gating Program Input with Respect to Vgg +35t0-0.3 Vdc
o0— ] Power Dissipation 18 Watts
o—
AO0-—-A9 p—
o— e Note 1:
M Permanent device damage may occur if ABSOLUTE MAXIMUM
o x M '\::m‘f'y RATINGS are exceeded. Functional operation should be restricted
Decoder| § 64 128) to RECOMMENDED OPERATING CONDITIONS. Exposure to
o— . higher than recommended voltages for extended periods of time
H could affect device reliability.
O—iv
e
\ o—

DC READ OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted.)

RECOMMENDED DC READ OPERATING CONDITIONS

Parameter Symbol Min Nom Max Unit
Supply Voltage Vee 4.75 5.0 5.25 Vdc
VoD 1.4 12 126 Vdc
\'2:1:) -5.25 -5.0 -4.75 Vdc
Tnput High Voltage Vin Vss +2.0 = 7 Vdc
Input Low Voltage ViL Vss -0.3 - Vgs +0.8 Vdec
READ OPERATION DC CHARACTERISTICS .
Characteristic Condition Symbol Min Typ Max Unit
Address and CS Input Sink Current Vin=5.25Vor Vjq =V L lin - 1 10 BA
Output Leakage Current Vout = 5.25 V,CS/WE =5 V Lo - 1 10 HA
Vpp Supply Current Worst-Case Supply Currents 'pbp - 50 . 65 mA
Ve Supply Current (Note 2) All Inputs High Icc — 6 10 mA
Vgg Supply Curreit CS/WE =5.0V, Tp =0°C 88 - 30 45 mA
Output Low Voltage foL=16mA VoL - - Vgs +0.4 v
Output High Voltage IoH = -100 A VoH Vgs +2.4 - - \4
Power Dissipation (Note 2) Ta = 70°C Pp = = 800 mw
Note 2:

The total power dissipation is specified at 800 mW. It is not calculable by summing the various currents (Ipp, Icc. and Igg) multiplied by
their respective voltages, since current paths exist between the various power suppliies and Vgg. The Ipp, Icc. and Igg currents should be
used to determine power supply capacity only.

Vgg must be applied prior to Ve and Vpp. Vgg must aiso be the last power supply switched off.
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AC READ OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted.)
(All timing with t, = t¢ = 20 ns, Load per Note 3)

MCME8A708 MCM68708
Characteristic Symbol Min Typ Max Min Typ Max Unit
Address to Output Delay tA0 - 220 300 - 280 450 ns
Chip Select to Output Delay ] t1co - 60 120 - 60 120 ns
Data Hold from Address tDHA 10 - - 10 - - ns
Data Hold from Deselection . tDHD 10 - 120 10 - 120 ns
CAPACITANCE (periodically sampled rather than 100% tested.) -
Characteristic Condition Symbol Typ Meax Unit
Input Capacitance Vin =0V, Ta = 25°C Cin 4.0 6.0 pF
(f = 1.0 MH2)
Output Capacitance Vout =0V, Ta = 25°C Cout 8.0 12 pF
(f = 1.0 MHz)
Note 3:
Output Load = 1 TTL Gate and C_ = 100 pF (Includes Jig Capacitance)
Timing Mea’surement Reference Levels: Inputs: 08Vand28V
Outputs: 0.8 V and 2.4 V
AC TEST LOAD
50V
% AL =22k
Test Point O— e
MMD6150
100 pF * :EQdk or Equiv
MMD7000
or Equiv
* Includes Jig Capacitance

READ OPERATION TIMING DIAGRAM

Address

CS/WE

lo—‘DHA———

1o —*

tDHD™]
tao
Y 7,
7/// / 7 éﬁ;ﬁﬁn/vﬁﬁ/y Output Valid /O{K{U(lﬁﬁld
D/a!/aO}t /(High/lr/n;.j.;cg) g L (Low Impedance) (/Hi}h/ln/\p;dzl:c.)
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DC PROGRAMMING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted.)

RECOMMENDED PROGRAMMING OPERATING CONDITIONS

. . Parameter Symbol Min Nom Max Unit
Supply Voltage Vee 4.75 5.0 6.25 Vdc
Voo 1.4 12 126 Vdc
. Vgg -5.25 -5.0 -4.75 Vdc
Input High Voltage for All Addresses and Data ViH 3.0 - Vec+1.0 Vdc
}_léput Low Voltage (except Program) ViL Vss - 0.65 Vdc
CS/WE Input High Voltage (Note 4) ViHwW 11,4 12 126 Vdc
Program Pulse Input High Volitage (Note 4) VIHP 25 - 27 Vdc
Program Pulse Input Low Voltage (Note 5) viLe Vss - 10 Vdc
Note 4: Referenced to Vgg.
Note 5: Vip — Vi p = 25V min.
PROGRAMMING OPERATION DC CHARACTERISTICS
B Characteristic Condition Symbol Min Tye Max Unit
Address and CS/WE Input Sink Current | Vjq =525V ) - - 10 uAdc
Progrem Pulse Source Current lipL - - 3.0 mAdc
Program Pulse Sink Current LiPH - - 20 mAdc
Vpp Supply Current Worst-Case Supply Currents oD - 50 65 mAdc
Vce Supply Current All Inputs High Icc - 6 10 mAdc
Vgg Supply current CS/WE =5V, Ta =0°C g8 - 30 45 mAdc
AC PROGRAMMING OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature unless otherwise noted.)
Characteristic Symbol Min Max Unit
Address Setup Time tAS 10 — us
CS/WE Setup Time tcss 10 - us
Data Setup Time tps 10 - Hs
Address Hold Time tAH 1.0 — us
%ME Hold Time tCH 05 - us
Data Hold Time tDH 10 - Hs
Chip Deselect to Ouptut Float Delay tDF 0 120 ns
Program to Read Delay tDPR - 10 Hs
Program Pulse Width i tpwW 0.1 1.0 ms
rogram Pulse Rise Time E tPR 05 20 Hs
Program Pulse Fall Time tpF 0.5 2.0 us
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PROGRAMMING OPERATION TIMING DIAGRAM

1 of N Program Loops P READ —=
e (After N
1}
ViHw _L 4 Program
Loops)
CS/WE
V)l u
tcH
re—1tcss —* L Note 6
—{ ¢ 4
ViH Vs 15 —\ 5 X
Address L Address 0 Address 1 . ..1023 x Address 0
vie 4 5~ §
le——t a5 — tAH tAH ta0
e . (Read)
ViH ul; L J 777
Data / Data Out Data Out
¢ Invalid Valid
¢ ¢
ViL e Y
F—t DS toH tDH
tPR tpw | tPE [+——tOPR—
{ ¢
)
Vinp
Program
Pulse

-

Note 6: The CS/WE transistion must occur after the Program Pulse transition and before the Address Transistion.
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"(Output Low) into the required bits.

PROGRAMMING INSTRUCTIONS

After the completion of an ERASE operation, every

bit in the device is in the ‘1’ state (represented by

Data are entered by programming zeros
The words are
addressed the same way as in the READ operation. A
programmed ‘0’ can only be changed to a “1" by ultra-
violet light erasure.

To set the memory up for programming mode, the
CS/WE input (Pin 20) should be raised to +12 V. Pro-
gramming data is entered in 8-bit words through the
data output terminals (DO to D7).

Logic levels for the data lines and addresses and the
supply voltages (Vcc, VpD. Vgg) are the same as for the
READ operation.

After address and data setup one program pulse per
address is applied to the program input (Pin 18). A pro-
gram loop is a full pass through all addresses. Total
programming time, Tpyora) = N x tpy = 100 ms. The
required number of program loops (N) is a function of the
program pulse width (tpw), where:- 0.1 ms < tpy <
1.0 ms; correspondingly N is: 100 < N < 1000. There

Output High).

must be N successive loops through all 1024 addresses. It .

is not permitted to apply more than one program pulse in
succession to the same address (i.e., N program pulses to
an address and then change to the next address to be pro-
grammed). At the end of a program sequence the CS/WE
falling edge transition must occur before the first address
transition, when changing from a PROGRAM to a READ
cycle. The program pin (Pin 18) should be pulled down
to V| p with an active device, because this pin sources a
small amount of current (I|p ) when CS/WE is at Vipw
(12 V) and the program puise is at V| p.

EXAMPLES FOR PROGRAMMING

Always use the Tpyoea = Nx tpy = 100 ms relationship.

'

1. All 8092 bits should be programmed with a 0.2 ms
program pulse width.

The minimum number of program loops:

T
N= —_Frotl_ 100ms _ 6500 . One program loop

consists of words 0 to 1023.
2. Words 0 to 200 and 300 to 700 are to be pro-

grammed. All other bits are ‘“don’t care”. The
program pulse width is 0.5 ms. The minimum
number of program loops, N = 1(% = 200. One

program loop consists of words 0 to 1023. The
data entered into the ‘“don’t care’’ bits should be
all 1s. :

3. Same requirements as example 2, but the EPROM is
now to be updated to include data for words 850
to 880. The minimum number of program loops is
the same as in the previous example, N = 200. One
program loop consists of words 0 to 1023. The data
entered into the ‘“don’t care” bits should be all 1s.
Addresses 0 to 200 and 300 to 700 must be re-
programmed with their original data pattern.

ERASING INSTRUCTIONS

The MCM68708/68A708 can be erased by exposure to
high intensity shortwave ultraviolet light, with a wave-
length of 2537 A. The recommended integrated dose (i.e.,
UV-intensity x exposure time) is 12.5 Ws/cm2. As an
example, using the ““Model 30-000” UV-Eraser (Turner
Designs, Mountain View, CA 94043) the ERASE-time is
30 minutes. The lamps should be used without shortwave
filters and the MCM68708/68A708 should be positioned
about one inch away from the UV-tubes.
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MCM68732
MCM68L732

4096 x 8-BIT UV ERASABLE PROM

The MCM68732/68L732 is a 32,768-bit Erasable and Electrically
Reprogrammable PROM designed for system debug usage and similar
applications requiring nonvolatile memory that could be reprogrammed
periodically, or for replacing 32K ROMs for fast turnaround time. The
transparent window on the package allows the memory content to be
erased with ultraviolet light.

For ease of use, the device operates from a single power supply and
has a static power-down mode. Pin-for-pin compatible mask program-
mable ROMs are available for large volume production runs of systems
initially using the MCM68732/68L732.
® Single +5 V Power Supply
® Automatic Power-down Mode (Standby) with Chip Enable
@ Organized as 4096 Bytes of 8 Bits
® Low Power Dissipation
@ Fully TTL Compatible
® Maximum Access Time = 450 ns MCM68732

350 ns MCM68732-35

@ Standard 24-Pin DIP for EPROM Upgradability
® Pin Compatible to MCM68A332 Mask Programmable ROM
® AR Selects the Operational 32K Portion of the Die

MCM68732-1 AR=1=HIGH

MCM68732-0 AR=0=LOW
® Pin Compatible With the MCM2532 32K EPROM in the Read Mode
® Low Power Version

MCM68L732 Active 60 mA Maximum

Standby 15 mA Maximum
MCMB68L732-35 Active 100 mA Maximum
Standby 25 mA Maximum

MOS
(N-CHANNEL, SILICON-GATE)
4096 x 8-BIT

UV ERASABLE PROGRAMMABLE
READ ONLY MEMORY

b C SUFFIX
FRIT-SEAL CERAMIC PACKAGE |-
CASE 623A-02

L SUFFIX SIDEBRAZE CERAMIC PACKAGE
ALSO AVAILABLE — CASE 718

MOTOROLA'S PIN-COMPATIBLE EPROM FAMILY
32K

INDUSTRY STANDARD PINOUTS

PIN ASSIGNMENT

'YAw N ] S 243 Vce

A6 2 23] A8

As[]3 23 A0

A4 ] 21 [ AR

A3]s 20/ E/vpp

A2 6 193 A10

a7 183 AN

A0]s 173 a7
pao]e 1613 D6
pa1] 10 153 pas
pa2n 14 DQ4
vss 12 133 0a3

*Pin Names
A . ... Address
AR . . .. Address Reference

_ DQ. ... Data input/Output
E/Vpp . . .. Chip Enable/Program

*New industry standard nomenclature
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MCM68732¢MCM68L732

ABSOLUTE MAXIMUM RATINGS (1)

Ttiis device contains circuitry to protect the inputs
against damage due to high static voltages or elec-

tric fields; however, it is advised that normal precau-

tions be taken to avoid application of any voltage

higher than maximum rated voltages to this high-

Rating Value Unit
Temperature Under Bias -10t0 +80 °C
Operating Temperature Range Oto +70 °C
Storage Temperature -65t0 +1256 °C
Al Input or Output Voltages with Respect to Vgg | +6to —0.3 Vdc
Vpp Supply Voltage with Respect to V§s +28t0 -0.3 Vdc

impedance circuit.

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex-
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT-
ING CONDITIONS. Exposure to higher than recommended voltages for extended

periods of time could affect device reliability

MODE SELECTION
; Pin Number
91
, 12 20 24
Mode 13-17, .
pa Vss E/Vpp Vce
Read Data out| Vsg ViL vee
Output Disable HighZ | Vss VIH vVee
Standby HighZ | Vss ViH Vce
- — Pulsed
Program Datain | V \
rogram ! SS | viptovinp | €€
BLOCK DIAGRAM
Vee —»
VSS — 3 Data Input/Output  DQO-DQ7
_ FIGURE 1 — AC TEST LOAD
E/Vpp
Cg\gtircol Input/Output Butfers 50V
HEREEEN RL=22k
o—]
o— v : Test Point -
AG-A4{ S Decoder| * Y Gating
. *100 pF 3 6«
o—] P :. MMD6150
L [ or Equiv.
7/ o] _l MMD7000
- or Equiv.
o—
o— Memory
A5-AT o— X . Matrix . : —
AR Decoder| o Includes Jig Capacitance =
Ot
o—
o—]
CAPACITANCE (f=1.0 MHz, Tp=25°C, penodically sampled rather than 100% tested.)
) Characteristic Symbol | Typ | Max | Unit
Input Capacitance (Vn =0 V) Except E/Vpp Cin 40 | 6.0 | pF
Input Capacitance E/Vpp e o Cin 60 | 100 | pF
Output Capacitance (Vo1 =0 V) Cout 80 | 12 | pF

Capacitance measured with a Boonton Meter or eftective tapacitance calculated from the equation. C=14,/AV
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DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted)

RECOMMENDED DC OPERATING CONDITIONS

Parameter Symbol Min Nom Max Unit
Supply Votage vovss s smovesrs | V| 45 | so | ss | Y
Input High Voltage VIH 2.0 - vee+1.0 \
Input Low Voltage ViL -0.1 — 0.8 \
RECOMMENDED DC OPERATING CHARACTERISTICS
- - MCM68732 MCME8L732 .
Characteristic Condition Symbol Min | Typ | Max | Min | Typ | Max Units
Address Input Sink Current Vin=5.25V lin - - 10 - - 10 pA
Output Leakage Current Vout=5.26V Lo — -] 10 — — 10 | pA
E/Vpp Input Sink Current E/Vpp=0.4 IEL - — 100 | - — 1100 | uA
E/Vpp=24 |lgn=lpL| - — | 400 | — — | 400 | A
V¢ Supply Current (Standby) MCM68732 E/Vpp=VIH Icc - - 25 - — 15 | mA
Vcc Supply Current (Standby) MCM68732-35 E/VPP=VIH IcC1 B - 25 - - 25 | mA
Ve Supply Current (Active) MCM68732 (Outputs Open) E/Vpp=V|_ Icc2 - - 120 | — — 60 | mA
Ve Supply Current (Active)l MCM68732-35 (Outputs Open) E/Vpp=VjL Icc2 - — 160 — — 100 | mA
Output Low Voltage loL=2.1mA VoL - - | 045 | - - |045| V
Output High Voltage loH= —400 pA | VQoH 24 - - 24 - - \

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted)
0.8 Volt and 2 Volts

Input Pulse Levels .......................ooeeenn. 0.8 Voltand 2.2 Volts Output Timing Levels

Input Rise and Fall Times ..., 20ns Outputload............ ..See Figure 1
Input Timing Levels .0 Voltand 2 Volts
MCMS732 | mcmes7a2
) Characteristic Cond.mon Symbol Min T vax | Min T Max Units

Address Valid to Output Vahd E=vyL tavav | — [ 380 | — | 450 | ns

E to Output Valid - lELQv — | 30| - | 460 | ns

E to Hi-Z Output - tevaz | 0 | 100] o | 100 ns

Data Hold from Address B E=V)L | taxpx | O - 0 - ns

READ MODE TIMING DIAGRAM

a
A (Address) j Address Valid ><
E/Vpp \
tavav
r— —> t
tELQv EHQZ

High Z High Z
Q (Output) Data Vald
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DC PROGRAMMING CONDITIONS AND CHARACTERISTICS

(TA=2515°C)
RECOMMENDED PROGRAMMING OPERATING CONDITIONS
Parameter Symbol Min [ Nom Max Unit
Supply Voltage Vee 4.75]| 5.0 5.25 \Y
Input High Voltage for All Addresses and Data VIH 2.2 — |vce + 1 \2
Input Low Voltage for All Addresses and Data ViL -0.1| - 0.8 \Z
Program Pulse Input High Voltage ' VIHP 24 25 26 \
Program Pulse Input Low Voltage ViLp 20 | Vcc 6.0 \
PROGRAMMING OPERATION DC CHARACTERISTICS .
Characteristic Condition Symbol Min | Typ Max Unit
Address Input Sink Current Vin =52V [[¥] - - 10 A
Vpp Program Pulse Supply Current (Vpp = 26V £1 V) - IPH - - 30 mA
Vpp Supply Current (Vpp = 2.4 V) - lpL = lgeH| - - 400 kA
V¢ Supply Current (Vpp=5.0 V) - Icc - - 160 mA
AC PROGRAMMING OPERATING CONDITIONS AND CHARACTERISTICS '
Chi isti Symbol | Min | Max | Unit
Address Setup Time tAVPH | 20 | - us
Data Setup Timeé . tpypy | 20 | - B
Chip Enable to Valid Data fELQv | 450 | — ns
. Chip Disable to Data In teHDV | 2.0 - S
~ Program Pulse Width tpHPL | 1.9 | 2.1 | ms
.Program Pulse Rise Time tPR 05| 20 | s
Program Pulse Fall Time tPF 05| 20 | us
- Cumulative Programming Time Per Word* tcp 12 50 | ms

*Block mode programming must be used. Block mode programming is defined as one program pulse applied to each of the 4096 address loca-
tions in sequence. Multiple blocks are used to accumulate programming time (tcp).

PROGRAMMING OPERATION TIMING DIAGRAM

A (Address) >< Address 0 X Address 14095X Address 0

J—
D or Q (Data) H Data In >< Data In >—-< Data Out
- ~—
tEHDV PHPL
E/Vpp -
tAVPH PRI®= P tpF teLaQv
DVPH
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PROGRAMMING INSTRUCTIONS

After the completion of an ERASE operation, every bit in
the device is in the “1" state (represented by Output High).
Data are entered by programming zeros (Output Low) into
the required bits. The words are addressed the same way as
in the READ operation. A programmed ‘0" can only be
changed to a “1” by ultraviolet light erasure. _

To set the memory up for Program Mode, the E/Vpp input
(Pin 20) should be between +2.0 and +6.0 V, which will
three-state the outputs and allow data to be setup on the DQ
terminals. The VcC voltage is the same as for the Read
operation. Only “'0's” will be programmed when “'0's’’ and
1’s” are entered in the 8-bit data word.

After address and data setup, 25-volt programming pulse
(VIH to V|HPp) is applied to the E/Vpp input. A program
pulse is applied to each address location to be programmed.
The maximum program pulse width is 2 ms and the max-
imum program pulse amplitude is 26 V.

Multiple MCM68732s may be programmed in parallel by
connecting like inputs and applying the program puise to the
E/Vpp inputs. Different data may be programmed into multi-
ple MCM68732s connected in parallel by selectively applying
the programming pulse only to the MCM68732s to be pro-
grammed.

READ OPERATION

After access time, data is valid at the outputs in the Read
mode. A single input (E/Vpp) enables the outputs and puts
the chip in active or standby mode. With E/Vpp = “0" the
outputs are enabled and the chip is in active mode; with
E/Vpp = ""1" the outputs are three-stated and the chip is in
standby mode. During standby mode, the power dissipation
is reduced.

Multiple MCM68732s may share a common data bus with
like outputs OR-tied together. In this configuration the
E/Vpp input should be high on all unselected MCM68732s to
prevent data contention.

ERASING INSTRUCTIONS

The MCM68732 can be erased by exposure to high intensi-
ty shortwave ultraviolet light, with a wavelength of 2537
angstroms. The recommended integrated dose (i.e., UV-
intensity X exposure time) is 15 Ws/ cm?2. Asan example, us-
ing the ""Model 30-000" UV-Eraser (Turner Designs, Moun-
tain View, CA 94043) the ERASE-time is 36 minutes. The
lamps should be used without shortwave filters and the
MCM®68732 should be positioned about one inch away from
the UV-tubes.

TIMING PARAMETER ABBREVIATIONS

t
signal name from which interval is defined — I
transition direction for first signal

signal name to which interval is defined

transition direction for second signal

The transition definitions used in this data sheet are:
H = transition to high

TIMING LIMITS

The table of timing values shows either a minimum or a
maximum limit for each parameter. Input requirements are
specified from the external system point of view. Thus, ad-
dress setup time is shown as a minimum since the system
must supply at least that much time (even though most
devices do not require it). On the other hand, responses from
the memory are specified from the device point of view.
Thus, the access time is shown as a maximum since the

L = transition to low device never provides data later than that time.
V = transition to valid
X = transition to invalid or don’t care
Z = transition to off (high impedance) .
WAVEFORMS
Waveform Input Output
_Symbol_ - -
Must Be Will Be
Vald Valid
m _Change Will Change
FromHto L FromHto L
M Change Will Change
FromLto H FromL to H
Don’t Care Changing:
m Any Change State
Permitted Unknown
High
impedance
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MCM68764
MCM68L764

8192 x 8-BIT UV ERASABLE PROM

The MCM68764/68L764 is a 65536-bit Erasable and Electrically
Reprogrammable PROM designed for system debug usage and simitar
applications requiring nonvolatile memory that could be reprogrammed
periodically, or for replacing 64K ROMs for fast turnaround time. The
transparent window on the package allows the memory content to be
erased with ultraviolet light.

For ease of use, the device operates from a single power supply and
has a static power-down mode. Pin- for-pin mask programmable ROMs
are available for large volume production runs of systems initially using
the MCM68764/68L764.

\

® Single +5 V Power Supply
® Automatic Power-down Mode (Standby) with Chip Enable
® Organized as 8192 Bytes of 8 Bits
® Low Power Dissipation
® Fully TTL Compatible
® Maximum Access Time = 450 ns MCM68764
350 ns MCM68764-35

@ Standard 24-Pin DIP for EPROM Upgradability
® Pin Compatible to MCM68A364 Mask Programmable ROM
® Low Power Version

MCMB8L764 Active 60 mA Maximum

Standby 15 mA Maximum
MCM68L764-35 Active 100 mA Maximum
Standby 256 mA Maximum

MOS
(N-CHANNEL, SILICON-GATE)
8192 x 8-BIT
UV ERASABLE
PROGRAMMABLE READ
ONLY MEMORY

Y C SUFFIX
M L FRIT-SEAL CERAMIC PACKAGE
o CASE 623A-02

L SUFFIX CERAMIC PACKAGE
ALSO AVAILABLE — CASE 71607

MOTOROLA’S PIN-COMPATIBLE EPROM FAMILY
32K

INDUSTRY STANDARD PINOUTS

PIN ASSIGNMENT

arr @ N~ 2afivec
A6(2 23[]1A8
As[]3 22[1A9
A4f]a 21[§A12
A3ls 20pE/vpp
A206 191 A10
N1 18 Al
Aofls 17poa7
[alele]s K 16 [] DQ6
oaifio 15 [J0Q5
bazfn 14 ] DQ4
vssQi2 13{1DQ3
*Pin Names
A . Address
_ DQ . ... Data input/Output
E/Vpp . . . . Chip Enable/Program

*New industry standard nomenclature
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MCM68764e MCMG68L 764

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Value Unit
Temperature Under Bias -10t0 +80 °C
Operating Temperature Range 0to +70 °C
Storage Temperature -65t0 +126 °C
All input or Output Voltages with Respect to Vgg +6t0 -0.3 Vdc
Vpp Supply Voltage with Respect to Vgg +281t0 -0.3 Vdc

This device contains circuitry to protect the inputs
against damage due to high static voltages or elec-| .
tric fields; however, it is advised that normal precau-
tions be taken to avoid application of any voitage
higher than maximum rated voltages to this high-
impedance circuit.

NOTE: Permanent device damage may occur it ABSOLUTE MAXIMUM RATINGS are ex-
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT-
ING CONDITIONS. Exposure to higher than recommended volitages for extended

periods of time could affect device reliability.

MODE SELECTION
Pin Number '
2l
. 12 20 24
Mode 1317, 3
pa | Vss E/Vpp vee
Read Data out | Vgg viL vee
Output Disable High-Z | Vss ViH vee
Standby High-Z | Vss ViH Vee
Program Datain | Vgg V1Lsut|:e\7mp vee
BLOCK DIAGRAM
Vee —» .
Vss > Data Input/Output  DQO-DQ7
4
_ T T T T T T T FIGURE 1 — AC TEST LOAD
E/Vpp |
cf:g‘i': Input/Output Buffers Sov
IHEREEE RL=22k
o— .
o— v R ‘ Test Point
AC-A4 L >—pecoder . Y Gating iy :
o1 *100 pF 4: 6k MMD6150
J or Equiv.
/ o] _l MMDZM
= or Equiv.
o—
1 x . Memory
AS-A12¢ o Cer| o Matrix *Includes Jig Capacitance =
o—1
o—
o—
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MCM68764¢MCM68L764

DC OPERATING CONDITIONS AND CHARACTERISTICS

(Full operating voltage and temperature range unless otherwise noted)

~ RECOMMENDED DC OPERATING CONDITIONS

Parameter Symbol Min Nom Max Unit
MCM68L764/ MCM68764 4.75 5.0 5.25
Supply Voliage MCM68764-35/MCM68L764-35 | VCC 45 5.0 55 Vde
Input High Voltage VIH 2.0 — vee + 1.0 Vdc
Input Low Voltage ViL -0.1 - - 08 Vdc
RECOMMENDED DC OPERATING CHARACTERISTICS
Characteristic Condition Symbol — Ll MCme8L764 Units
_ | Min | Typ | Mex | Min | Typ | Max
Address Input Sink Current Vin=5.25V lin - - 10 - - 10 | pA
Output Leakage Current Vout=525V ILo — - 10 - - 10 | A
E/Vpp Input Sink Current E/Vpp=0.4 IEL — [ =Tiwo [ =1 -T1100]xA
: E/Vpp=24 [len=lpL| — [ - [400 [ — | — | 400 [ 4A
Vcc Supply Current (Standby) MCM68764 E/Vpp=ViH Icct - - 25 - - 15 | mA
Ve Supply Current (Standby) MCM68764-35 E/Vpp=VIH Icci = - 25 - - 25 | mA
Ve Supply Current (Active) MCM68764 (Outputs Open) E/Vpp=VjL Icc2 - - 120 | - - 60 | mA
Ve Supply Current (Active) MCM68764-35 (Outputs Open) E/ Vpp=V|L Icc2 - - 160 - - 100 | mA
Output Low Voltage loL=2.1mA VoL - - [ 045 | — - |045| V
Output High Voltage loH=-404A [ VOH 24 | - - |24 | - - v
CAPACITANCE (f=1.0 MHz, T =25°C, periodically sampled rather than 100% tested.)
Characteristic Symbol | Typ | Mex | Unit
Input Capacitance (Vin =0 V) Except E/Vpp Cin 40 | 6.0 | pF
Input Capacitance E/Vpp Cin 60 | 100 | pF
Output Capacitance (Vg,1=0 V) Cout 80| 12 | pF
Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C = 'A_'
AV-
READ MODE TIMING DIAGRAM ~
\
A (Address) >< Address Valid ><
R -
E/Vpp \\
tavav/tELQy 'eHaz
High-Z High-Z

Q (Output)

Data Valid
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MCM68764*MCM68L764

AC OPERATING CONDITIONS AND CHARACTERISTICS
) (Full operating voltage and temperature range unless otherwise noted)

Input Pulse Levels........................... 0.8 Volt and 2.2 Volts
Input Rise and Fall Times ..............cooovviiiiieieiinnn. 20ns Output Timing Levels ......................... 0.8 Volt and 2 Volts
Input Timing Levels ................................. 1.0and 2 Volts Output Load ... e See Figure 1
MCMETTeA- [Mcwmeares
Characteristic Condition | Symbol Min | Max | Min | Max Units
Address Valid to Output Valid E=vV|L wvav] - |30 | - |40 | ns
E to Output Valid - tetav| - [380 | - | 450 | ns
E to Hi-Z Output - tEHQZ 0 100 | O 100 | ns
Data Hold from Address E=ViL |taxox|] © - 0 - | ns
DC PROGRAMMING CONDITIONS AND CHARACTERISTICS
TA=25% 5°C)
RECOMMENDED PROGRAMMING OPERATING CONDITIONS
Parsmeter Symbol Min | Nom Max Unit
Supply Voltage Ve 4.75 | 5.0 5.25 \
Input High Voltage for All Addresses and Data VIH 2.2 - |Veec + 1 \
Input Low Voltage for All Addresses and Data ViL -0.1] — 0.8 )
Program Pulse Input High Voltage ViHP 24 25 26 \
Program Pulse Input Low Voltage ViLp 20 |Vce 6.0 v
PROGRAMMING OPERATION DC CHARACTERISTICS
Characteristic Condition Symbol | Min | Typ Max Unit
Address Input Sink Current Vin = 525V L) - = 10 BA
Vpp Program Puise Supply Current (Vpp = 26V £1V) - IPH - - 30 mA
Vpp Supply Current (Vpp = 2.4 V) - IpL = IEH | - - 400 A
Vcc Supply Current (Vpp=5.0 V) - Icc — — 180 mA
AC PROGRAMMING OPERATING CONDITIONS AND CHARACTERISTICS - .
Characteristic Symbol | Min | Max | Unit
Address Setup Time tAVPH | 20 | — #s
Data Setup Time tDVPH | 2.0 - s
Chip Enable to Valid Data tELQy | 450 | — ns
Chip Disable to Data In teHDV | 2.0 - us
Program Pulse Width tpHPL | 19 | 21 | ms
Program Pulse Rise Time tPR 05 | 20 | us
Program Pulse Fall Time 1pF 05 | 2.0 | us
Cumulative Programming Time Per Word* 1cp 12 50 ms

*Block mode programming must be used. Block mode programming is defined as one program puise applied to each of the 8,192 address loca-
tions in sequence. Multiple blocks are used to accumulate programming time (tCp). .
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MCM68764¢MCM68L764

PROGRAMMING OPERATION TIMING DIAGRAM

A (Address) x

Address 0 x Address 1...8,191 4X

Address 0

Data In

D or Q (Data) }—{

X Data In

——
>—< Data Out
e

tEHDV

.
E/Vpp /

tAVPH
tDVPH

PROGRAMMING INSTRUCTIONS

After the completion of an ERASE operation, every bit in
the device is in the 1" state (represented by Output High).
Data are entered by programming zeros (Output Low) into
the required bits. The words are addressed the same way as
in the READ operation. A programmed “0" can only be
changed to a “'1"” by ultraviolet light erasure. _

To set the memory up for Program Mode, the E/Vpp input
(Pin 20) should be between +2.0 and +6.0 V, which will
three-state the outputs and allow data to be setup on the DQ
terminals. The VcC voltage is the same as for the Read
operation. Only “'0's’" will be programmed when ‘0’s"”’ and
“1's" are entered in the 8-bit data word.

After address and data setup, 25-volt programming pulse
(ViH to ViHp) is applied to the E/Vpp input. The program
pulse width is 2 ms and the maximum program pulse
amplitude is 26 V. .

Multiple MCM68764s may be programmed in parallel by
connecting like inputs and applying the program pulse to the
E/Vpp inputs. Different data may be programmed into multi-
ple MCM68764s connected in parallel by selectively applying
the programming pulse only to the MCM68764s to be pro-
grammed. ’

tPHPL

1\

PR le— —»| fe—tPF tELQV

READ OPERATION

After access time, data is valid at the outputs in the Read
mode. A single input (E/Vpp) enables the outputs and puts
the chip in active or standby mode. With E/Vpp="0" the
outputs are enabled and the chip is in active mode; with
E/Vpp="1" the outputs are three-stated and the chip is in
standby mode. During standby mode, the power dissipation
is reduced.

Multiple MCM68764s may share a common data bus with
like outputs OR-tied together. In this configuration, only one
E/Vpp input should be low and no other device outputs
should be active on the same bus. This will prevent data con-
tention on the bus.

ERASING INSTRUCTIONS

The MCM68764 can be erased by exposure to high intensi-
ty shortwave ultraviolet light, with a wavelength of 2537
angstroms. The recommended integrated dose (i.e., UV-
intensity X exposure time) is 15 Ws/cmZ2. As an example, us-
ing the ““Model 30-000" UV-Eraser (Turner Designs, Moun-
tain View, CA 94043) the ERASE-time is 36 minutes. The
lamps should be used without shortwave filters and the
MCM68764 should be positioned about one inch away from
the UV-tubes.
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MCM68766

Advance Information

8192 x 8-BIT UV ERASABLE PROM

The MC68766 is a 65,536-bit Erasable and Electrically Reprogram-
mable PROM designed for system debug usage and similar applications
requiring nonvolatile memory that could be reprogrammed periodically,
or for replacing 64K ROMs for fast turnaround time. The transparent
window on the package allows the memory content to be erased with
ultraviolet light.

For ease of use, the device operates from a single power supply that
has an output enable control and is pin-for-pin compatible with the
MCM68366 mask programmable ROMs, which are available for large
volume production runs of systems initially using the MCM68766.
® Single +5 V Power Supply
® Organized as 8192 Bytes of 8 Bits
® Fully TTL Compatible
® Maximum Access Time =450 ns MCM68766

350 ns MCM68766-35
® Standard 24-Pin DIP for EPROM Upgradability
® Pin Compatible to MCM68366 Mask Programmable ROM
® Power Dissipation — 160 mA Maximum

MOS

(N-CHANNEL, SILICON-GATE)

8192 x 8-BIT
UV ERASABLE
PROGRAMMABLE READ ONLY
MEMORY

C SUFFIX
FRIT-SEAL CERAMIC PACKAGE|
CASE 623A-02

L SUFFIX CERAMIC PACKAGE
ALSO AVAILABLE — CASE 71607

MOTOROLA'S PIN-COMPATIBLE EPROM FAMILY

INDUSTRY STANDARD PINOUTS

PIN ASSIGNMENT

AT @~ 24fpVvce
A6(2 231 A8
AsQl3 22[1A9
AAqA 21[JA12
A3ls 20[G/vpp
A20s6 19 A10
AlQ/ 18 [ AN
Aols 17f30Q7
paol]9 16 [J DQ6
paifio 1 [1DQ5
pa2Qi 14[] DQ4
vgsQ2 13[1DQ3
*Pin Names
A Address
DQ... ................Data Input/Output
G/Vpp........Output Enable/ Program

*New industry standard nomenciature
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MCM68766

ABSOLUTE MAXIMUM RATINGS

Rating Value Unit This device contains circuitry to protect the input:

- [l VI 1 uitry Inputs
Tempgrature Under Bias -10w +80 | °C against damage due to high static voltages or elec-
Operating Temperature Range Oto +70 °C tric fields; however, it is advised that normal precau-
Storage Temperature -65t0 +126| °C tions be taken to avoid application of any voltage
All Input or Output Voltages with Respect to Vgs +61t0 —0.3 | vdc | | higher than maximum rated voltages to this high-
Vpp Supply Voltage with Respect to Vss +28to —0.3| Vdc impedance circuit.

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex-
ceeded. Functional operation should be restricted 10 RECOMMENDED OPERAT-
ING CONDITIONS. Exposure to higher than recommended voltages for extended

periods of time could atfect device reliability.

MODE SELECTION

Pin Number
Mode R4V I 20 24
, pa |Vss| G/vep | Vcc
Read Data Out| Vsg ViL vVce
Output Disable High-Z | Vss VIH Vee
Pulsed
Program DataIn | Vss VILP to ViHp vece
BLOCK DIAGRAM
Vee —>»
VSS — Data Input/Output  DQO-DQ7
79 T P17 FIGURE 1 — AC TEST LOAD
GIv
PP cf :g(:gl Input/Output Butfers 5ov
[T AL=2.2Kk
o—
Test Point
Y
AG-A4 é Decoder| Y Gating | 4
o] *100 pF 4: 6k MMD8150
T or Equiv.
/o MMD7000
= or Equiv.
[ —
o— N . Memory
As-A12 oo ol o Matrix *Includes Jig Capacitance =
o—1
[ —
o—t
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MCM68766

CAPACITANCE (f=1.0 MHz, TA=256°C, Vcc=5 V periodically sampled rather than 100% tested)

Characteristic Symbol | Typ | Max | Unit
Input Capacitance (Vin =0 V) Except G/Vpp Cin 40 | 6.0 | pF
Input Capacitance (G/Vpp) Cin 60 | 100 | pF
Output Capacitance (Vout=0 V) Cout 8.0 12 pF

Capacitance measured with a Boonton Meter or effective capacitance calculated from the, equation: C=I14¢/AV.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted)

RECOMMENDED DC OPERATING CONDITIONS .
Parameter Symbol | Min | Nom Max Unit

Supply Voltage mcvesresss | VeC |45 |50 | ss | Ve
Input High Voltage VIH 20 - Vecc+1.0 | vde
Input Low Volitage ViL -0.1| - 0.8 Vdc
DC OPERATING CHARACTERISTICS )
Ch isti Condition Symbol | Min | Typ |Max| Units
Address Input Sink Current Vin=56.25V lin - - 10 | sA
Output Leakage Current Vout=5.25 V ILo — — 10 | gA
G/Vpp Input Sink Current G/vpp=04V] gL — — Ji00] A
G/Vpp=2.4V]lgH=lp| - — |400| wA
V¢ Supply Current (Outputs Open) G/Vpp=VyL Icc - — |160] mA
Output Low Voltage loL=2.1mA VoL - - (045] Vv
Output High Voltage loH=—-400 gA| VQOH 24 - - \'Z

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted)

[ Timing Levels..............coeevivieeiii.n. K
Input Pulse Levels nput Timing Levels 1.0 Volt and 2 Volts

. ‘ ...0.8 Volt and ?.2 Volits Output Timing Levels.....................cc....o...... 0.8 Volt and 2 Volts
Input Rise and Fall Times.... Output Load See Figure 1
MCME766- | mcmesres
- diti .
Characteristic Condition | Symbol [ in | Max | Min | Max | "

Address Valid to Output Valid - G=ViL |, avav| - |30 | - | 450 | ns

G to Output Valid - Glav| — [0 | - ] 180 ] ns

G to Hi-Z Output - tgHaz| O [1w00 [ o [100 ] ns

Data Hold from Address G=vy [taxox] 0 | - Jo | - |ns

READ MODE TIMING DIAGRAM

A (Address) Address Valid >/
N

tavav—=e

G/Vpp N\

tGLQV—»

High-Z

High-Z
Q (Output) Data Valid
»
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MCM68766

DC PROGRAMMING CONDITIONS AND CHARACTERISTICS

(TA=25+ 5°C)
RECOMMENDED PROGRAMMING OPERATING CONDITIONS
Parameter Symbol Min | Nom Max Unit
Supply Voltage ) Vee 475 50 5.25 Vdc
Input High Voltage for All Addresses and Data | ViH 2.2 - |Vcc + 1 Vdc
Input Low Voltage for All Addresses and Data Vi -01] - 08 Vdc
Program Pulse input High Voltage VIHP 24 25 26 Vdc
Program Pulse Input Low Voltage V|l_—p_—- _F—Vcc 6.0 Vdc
PROGRAMMING OPERATION DC CHARACTERISTICS
Characteristic Condition Symbol Min | Typ Max Unit
Address Input Sink Current Vin = 526V L) - - 10 wAdc
Vpp Program Pulse Supply Current (Vpp = 25V +1V) - T IpH - - 30 mAdc
Vpp Supply Current (Vpp=2.4V) - lpL = IGH| - — 400 uA
Ve Supply Current (Vpp=5 V) - Icc - - 160 mAdc
AC PROGRAMMING OPERATING CONDITIONS AND CHARACTERISTICS
Characteristic Symbol | Min | Max | Unit
Address Setup Time tAVPH | 2.0 - us
Data Setup Time : . IDVPH | 2.0 - us
Output Enable to Valid Data tgLQv | 190 | - ns
Output Disable to Data In tGHDV | 2.0 — us
Program Pulse Width tPHPL | 19| 21 | ms
Program Pulse Rise Time tPR 05| 20 | us
Program Pulse Fall Time tPF 051 20 us
Cumulative Programming Time Per Word* tcp 12 5 | ms
*Block mode programming must be used. Block mode programming is defined as one program pulse applied to each of the 8,192 address loca-

tions in sequence. Multiple blocks are used to accumulate programming time (tcp).

PROGRAMMING OPERATION TIMING DIAGRAM

A (Address) Address 0 X Address 1...8,191 X Address 0

—
D or Q (Data) >—< Data In X Data In }—< Data Out
e —

tPHPL

tGHDV

G/Vpp \

tAVPH tPR le— —»{ je—PF GLav
tDVPH
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MCM68766

- PROGRAMMING INSTRUCTIONS

After the completion of an ERASE operation, every bit in
the device is in the "1’ state (represented by Output High).
Data are entered by programming zeros (Output Low) into
the required bits. The words are addressed the same way as
in the READ operation. A programmed ‘0" can only be
changed to a ““1” by ultraviolet light erasure. _

To set the memory up for Program Mode, the G/Vpp in-
put (Pin 20) should be between +2.0and + 6.0V, which will
three-state the outputs and allow data to be set up on the
DQ terminals. The Vcc voltage is the same as for the Read
operation. Only “0's” will be programmed when "“0’'s’”’ and
“1's" are entered in the 8-bit data word.

After address and data setup, 25-volt programming pulse
(VIH to ViHP) is applied to the G/Vpp input. The program
pulse width is 2 ms and the maximum program pulse
amplitude is 26 V.

Multiple MCM68766s may be programmed in parallel by
connecting like inputs and applying the program pulse to the
G/Vpp inputs. Different data may be programmed into
multiple MCM68766s connected in paralle! by selectively ap-
plying the programming pulse only to the MCM68766s to be
programmed.
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READ OPERATION

After access time, data is valid at the outputs in the Read
mode. With G/Vpp="0" the outputs are enabled; with
G/Vpp="1" the outputs are three-stated.

Multiple MCM68766s may share a common data bus with
like' outputs OR-tied together. In this configuration only one
G/Vpp input should be low and no other device outputs
should be active on the same bus. This will prevent data con-
tention on the bus.

ERASING INSRUCTIONS

The MCM68766 can be erased by exposure to high intensi-
ty shortwave ultraviolet light, with a wavelength of 2537
angstroms. The recommended integrated dose (i.e., UV-
intensity X exposure time) is 15 Ws/cm?2. Asan example, us-
ing the ““Model 30-000" UV Eraser (Turner Designs, Moun-
tain View, CA 94043) the ERASE-time is 36 minutes. The
lamps should be used without shortwave filters and the
MCMB68766 should be positioned about one inch away from
the UV-tubes.
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SEMICONDUCTORS MCM2801

01 ED BLUESTEIN BLVD AUSTIN. TEXAS 78721

l Advance Information J
: MOS
16 x 16-BIT SERIAL ELECTRICALLY ERASABLE PROM (N-CHANNEL, SILICON GATE)
The MCM2801 is a 256-bit serial Electrically Erasable PROM designed 16x 16 BIT
for handling small amounts of data in applications requiring both non- ELECTRICALLY ERASABLE
volatile memory and in-system information updates. PROGRAMMABLE READ
The MCM2801 offers in-system erase and reprogram capability. It has ONLY MEMORY

external control of timing functions and serial format for data and ad-
dress. The MCM2801 is fabricated in floating gate technology for high

reliability and producibility.

® Single +5 V Power Supply

©® Organized as 16 Words of 16 Bits

® MPU Bus Compatible

® Single +25 V Power Supply for Erase and Program
@ In-System Program/Erase Capability

® Both Word and Whole Array Erasable

PLASTIC PACKAGE
CASE 646-05

BLOCK DIAGRAM

Block Erase
PIN ASSIGNMENT
a .
Vep 8 g
pve Control 3 g
< 3 Memory
k] 2 Array
[4 2 § 16x 16
3 <
.
. -
Control
TR Mux " 16-8it Senal Data Reg
*For normal operation, these inputs should
110 be hardwired to Vsg
ADQ Buffer .
Vpp PIN NAMES
ADQ........................Multiplexed Address/
Test Data-In/Data-Out
Inputs Gt .Clock
PVC... rogram Voltage Control
CTRY, 2, 3. e Control
..Block Erase
hi l
FIGURE1 —vppCONTROL || |;p e
vep \ / Vpp
— Vv
10 k@ cc
Vss This device contains circuitry to protect the
inputs against damage due to high static
p PVC voltages or electric fields; however, it is ad-
47 k2 3 vised that normal precautions be taken to
avoid application of any voltage higher than
maximum rated voltages to this high-
10 k2 impedance circuit.
This is adh inf 1and ifi 1s are subject to change without Houee. ©MOTOROLA INC., 1981 ADI-841 R1
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MCM2801 :

MODE SELECTION
- Pin Number !
Mode 1. 6 7 1" 12 13 14
Vpp S Vss | CTR3 | CTR2 | CTR1 vce
Standby ' VssorVcc | ViH Vss ViH ViH ViH vee
Word Erase Vep ViL Vss ViH ViL Vie Vee
Write Vep ViL Vss ViL VIH Vi vce
Serial Data Out Vgs or Vee ViL Vss ViH ViH ViL Vce
Serial Address In Vgs or Vce ViL Vss ViL ViL VIH vee
Serial Data In VssorVce ViL Vss ViH ViL VIH vee
Read i Vss or Vec Vi Vss ViL ViH ViH vce
Standby VssorVec | ViH Vss ViL Vi ViL vee
ABSOLUTE MAXIMUM RATINGS (1) ]
Rating Value Unit
Temperature Under Bias —40to +85 °C
Operating Temperature Range Oto +70 °C
Storage . Temperature -5510 +150 °C
Ali Input or Output Voltages with Respect to Vgg (Except PVC) +8to -05 v
Vpp Supply Voltage with Respect to Vss +28to0 -05 Vv
PVC Voltage with Respect to Vgg +281t0 -0.5 Vv

NOTE 1: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should
be restricted to RECOMMENDED OPERATING CONDITIONS. Exposure to higher than recommended voltages for ex-
tended periods of time could affect device reliability.

RECOMMENDED DC OPERATING CONDITIONS(Full operating voltage and temperature range unless otherwisé noted.)

Parameter Symbo! Min Nom s Max Unit
Vee! 4. .0 .
Supply Voltage Vgg . 2 4% 25 2%% \
Input High Voltage ViH 24 = Vcc+1.0 \
Input Low Voltage - ViL -01 - 0.8 \

OPERATING DC CHARACTERISTICS

Cheracteristic Condition Symbol Min | Typ | Max | Units
Input Sink Current 0<Vin<Vee lin — - 10 KA
V¢ Supply Current Vee=55V Icc — - 30 mA
Vpp Supply Current \ Vpp=260V Ipp - - 40 mA
Output Low Voltage loL=1.0mA VoL — — | 05 \
Output High Voltage IoH=-0.1 mA VOH 24 | - - v
PVC Current (Write or Word Erase) PVCL=1V PVCoON 200 | — — A
PVC Leakage PVCH=26 V PVCOFF — - 5 uA

FIGURE 2 — OUTPUT LOAD

Vee
CAPACITANCE (f=1.0 MHz, TA=25°C, VcC= +5 V, 5 kit
periodically sampled rather than 100% tested.)
Output
Characteristic Symbol | Typ | Max | Unit
Input Capacitance (Vin =0 V) Cin - | 60 pf 10'o pF 4
Output Capacitance (Voy =0 V) Cout | = | 12 | oF (Including 1{ 24 k@
Scope and

Capacitance measured with a Boonton Meter or effective capacitance Jig)
calculated from the equation: C=144/AV.

Motorola reserves the right to make changes to any products herein to improve reliability, function or design. Motorola does not assume any liability arising
out of the application or use of any product or circuit described herein; neither does it convey any license under its patent rights nor the rights of others.
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AC OPERATING CONDITIONS AND CHARACTERISTICS

...... 0.65 Volts and 2.6 Volts Output Timing Levels
..................... 20ns Output Load
......... 1.0 Volt and 3.8 Volts

"lrp'ﬁut Pulse Levels
Input Rise and Fall Times .
Input Timing Levels

................ 1.0 Voit and 2 Volts
See Figure 2

Characteristic Symbol Min Max | Unit
Erase Time tERASE 100 - | ms
Write Time tWRITE J10 - ms
y | Clock High Level Hold Time tCHCL 4 10 S
Clock Low Level Hold Time tCLCH 4 - rs
Clock Rise Time tCr 5 1000 ns
Clock Fall Time tcf 5 1000 ns
+Chip Select Setup tSLCH 1 - us
Chip Select Hold .| tcLsH 1 - us
Data Out Delay 'cHQV - 1 #s
Address In Setup tAVCL 1 - HS
Data In Setup tDVCL 1 — us
Control Setup Time tCtVCH 1 - us
Control Hold Time 1CurX 50 - ns
Data-Off Time (from the Clock) ’ t{CHQZ - 30 us
Chip Select Low to Output Active Time 1SLAX - 20 us
Data-Oft Time (from Chip Select) tSHQZ - 20 us
.
TIMING DIAGRAMS
Clock Cycle Detail
S Chip Select I?
I
tSLCH G—O—IICLSH
[¢————————— ICHCL———————— | [@&——— {CLCH—— Vil
C Clock \ .
— — —=ViL
— [*-1Cr — tCt — tcr
le—tCHQV-#> ‘SHOZL’(
tsLax
Q (ADQ) = High Z= —< Invalid Data Out Valid —HighZ = —
" le-tDVCL-o

D (ADQ) ::;:::::::;::::;;::;;;;;:;;;g Data In Stable

T

All times defined at 10% or 90% points.

Serial Address In
/TN !
1CtVCH
CTR1, CTR2, x Serial A.ddress In
CTR3 (4 Clocks)
" i leicyx —® [*tavel tCtrx—

. Address
A (ADQ) x: Address Bit 0 x Address Bit 1 X Address Bit 2 x Bit8
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READ AND SERIAL DATA OUT

c Nn_ ¥4 N
tCtrVCH tCtrVCH
CTR1, N
€TR2, x READ x SERIAL DATA OUT (16 Clocks) x
CTR3 : J\{
> et —» et
cux RA— [4—tCHQV — tCHQZ
Q—— — — — -HighZ- — — — — Data Bit 0 X Data Bit 1 x Data Bit 15 —_—
(ADQ) J\r

SERIAL DATA IN

1CtrVCH
!

CTR1, CTR2,
CTR3

T
SERIAL DATA IN (16 Clocks)

e

tCrX — P—

l\'
r\l

nd DVCL

D (ADQ)

>< Data Bit 0 X Data Bit 1...14

Data Bit 15 >(

<
O
<
]
&




MCM2801

ERASE-WRITE SEQUENCE

e
N

[ ———————ERASE ——————P1@———————— tWRITE ———————— 9|

)
N N e
/ \ / i \
p— A L3 AN L
—>

M—tCtrVCH
- -

WRITE

WORD ERASE

—
CTR1, CTR2,
CTR3 L

NOTE: One clock pulse is sufficient to load a new control code.

tCurx tCrrx

N

[®—tCtrVCH

FUNCTIONAL DESCRIPTION

The memory stores sixteen words, each of sixteen bits. All
functions are selected by a 3-bit parallel control code. The
clock line is used to strobe these codes and to serially shift

Pin Description
The active high clock signal (C) is used for shifting ad-
dresses and data into or out of the chip. It is also used for

data and addresses.

Read-Out
1.

The 4-bit serial address is shifted on the ADQ line
while the SERIAL ADDRESS-IN code is applied on the
three control pjns.

Either of the two STANDBY codes, when strcbed in with
a clock pulse, puts the memory in a quiescent state. The out-
put is then in the high-impedance state and the absence or
presence of the clock will not affect the device.

2-145

strobing control codes.
The I/0 pin (ADQ) is used for entering addresses and
data-in. Itis in the output state only for shifting output data.
The active low Chip Select pin (S) is only used to block the
clock and put the ADQ buffer into the high-impedance
mode. It has no influence on the operating status of the

2. The READ instruction is strobed with one clock pulse. device and does not force a standby condition.
This reads the word from the new address in the The programming voltage control pin (PVC) is an open-
memory array and parallel loads it into the data drain output that is active when a WORD ERASE or WRITE
register. control code is strobed in. As shown in Figure 1, it can be

3. While the SERIAL DATA-OUT code is being applied, used to control the Vpp supply applied to the circuit. The
data is shifted out on the ADQ pin with 16 clock BLOCK ERASE (BE) pin can be used to clear the whole ar-
pulses. In this mode, the ADQ pin output buffer is ac- ray. As the PVC output is not active in this state, the pro-
tive. gramming voltage should be directly applied to the Vpp pin

for the specified erase time.
Writing The Test inputs (TEST1 and TEST2) are provided for

1. The address is changed, if necessary, in the same testing purpose only and should be connected to Vs in any
manner as in the readout. application.

2. While the SERIAL DATA-IN code is being applied,
data is shifted in on the ADQ pin with 16 clock pulses. Data Protection
If the data to be written has already been shifted into When Vpp is turned off, data stored in the array is pro-
the data register, it is not necessary to re-enter the 16 tected. The programming voltage should not be applied to
bits, so this step may be omitted. the Vpp pin if VCC is not present. Therefore, use of the PVC

3. The WORD ERASE code is strobed in with one clock control output, which is controlled by the Vcc supply is
pulse. After the specified ERASE time, the addressed recommended. Using this feature, Vpp and VcC can be
word is erased. turned on or off in any sequence without disturbing data in

4. The WRITE code is strobed in with one clock pulse. the array. However, to avoid spurious control codes being
After the specified WRITE time, a STANDBY code strobed into the device, all inputs should be stable when Vpp
can be strobed in to stop writing. Data will be pro- is on.
grammed at the specified address.
It is also possible to change the sequence by erasing a General Comments
memory location before starting a write sequence. The erased state corresponds to a logical zero at the ADQ

output.
Standby WRITE (for any address) must be preceded by an ERASE

at the same address.

Vpp is necessary for WRITE, WORD ERASE or BLOCK
ERASE. In all other cases, it can be switched to high im-
pedance, VcC or VSS.
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OUTLINE DIMENSIONS

AANANANANANANA

14 8 _1-
Q- CASE 646-05
O B i
1 7 _'_
T VY VY PY
Pl A ]
L
Note 4
——F ’-L‘—-‘
[ ! In | |
1 ¢

T
e ok e[

NOTES:
MILLIMETERS INCHES 1. LEADS WITHIN 0.13 mm

DIM | MIN [ MAX | MIN [MAX (0.005) RADIUS OF TRUE

A [18.16 [ 19.56 [ 0.715 [0.770 POSITION AT SEATING

B | 6.10 60 .24 .260 PLANE AT MAXIMUM

C |4.06 .08 .16 .200 MATERIAL CONDITION.

0 0.38 .53 .0 .021 2. DIMENSION “L” TO

F 1102 .78 | 0.040 [0.070 CENTER OF LEADS

G 2.54 BSC 0.100 BSC | WHEN FORMED

H [ 132 241 ] 0052 J0.0% PARALLEL.

J (020 [ 038 [0.008 [0.015 3. BIMENSION “B” DOES NOT

K [292 | 343 [0.115 [0.135 INCLUDE MOLD FLASH.

L 1.62 8SC .300 BSC 4. ROUNDED CORNERS OPTIONAL.
[M [ 0° [ 100 0o [ 100

N ] 051 | 1.02 [0.020 [0.040
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MCM2816

Product Preview

2048 x 8-BIT ELECTRICALLY ERASABLE PROM

The MCM2816 is a 16,384-bit Electrically Erasable Programmable
Read Only Memory designed for handling data in applications requiring
both nonvolatile memory and in-system reprogramming. The industry
standard pinout in a 24-pin dual-in-line package makes the MCM2816
EEPROM compatible with the popular MCM2716 EPROM.

The MCM2816 saves time and money because of the in-system erase
and reprogram capability. While Vpp is at 26 V and GisatV|L,a100ms
active high TTL erase pulse applied to the E/Progr pin allows the entire
memory to be erased to the 1" state. In addition to in-system program-
mability, this new-generation PROM is programmable on the standard
EPROM programmer.

For ease of use, the device operates in the read mode from a single
power supply and has a static power-down mode. The MCM2816 is
fabricated in floating gate technology for high reliability and producibili-
ty.
® Single +5 V Power Supply
® Automatic Power-Down Mode (Standby)

@ Single +25 V Power Supply for Erase and Program
® Organized as 2048 Bytes of 8 Bits
@ TTL Compatible During Read and Program (No High Voltage Pulses)
® Maximum Access Time =450 ns MCM2816
350 ns MCM2816-35
.® Pin Compatible to MCM68316E and MCM2716
® In-System Program/Erase Capability

(N-CHANNEL, SILICON GATE)

2048 x 8-BIT
ELECTRICALLY ERASABLE
PROGRAMMABLE READ
ONLY MEMORY

C SUFFIX
FRIT-SEAL CERAMIC

PACKAGE
CASE 623-04

L SUFFIX CERAMIC PACKAGE
ALSO AVAILABLE — CASE 716-07

PINOUT
COMPARISON
2816 AND 2716
AT @ 24fIvee
A6[]2 23f1A8

A, 18 [J€/Progs

Aolls 17goaQ7
oaofjy 16 JOQ6
0Qy, 15 [J0QS
oaz2gn 14[]DQ4
vssfi2 2fioay

MCM2816

MCM2716 .

PIN ASSIGNMENT

ar @ N~ 24fvee
A6Q]2 23[1 A8
Asf]3 22[1A9
A4f]a 21fJvep
A3[]5 20086
A206 19 A0
Az 18 f1E/Progr
aof]s 17 loa7
paofs 16 [J0Qs
oaifio 15 [Joas
pa2fy1 14[1DQ4
vgsQi2 K] 1 [olok]

...Data Input/Output
Chip Enable/Program-Erase
G Output Enable

*New industry standard nomenclature

Motorola reserves the right to make changes to
any product herein to improve reliability, func-
tion or design. Motorola does not assume any
liability arising out of the application or use of
any product or circuit described herein; neither
does it convey any license under its patent rights
nor the rights of others.

2-147

NP332/11-80




@ MOTOROLA

MCM6670
MCM6674

128¢ X 7 X 5 CHARACTER GENERATOR

The MCM6670 is a mask-programmable horizontal-scan (row
select) character generator containing 128 characters in a 5 X 7
matrix. A 7-bit address code is used to select one of the 128 available
characters, and a 3-bit row select code chooses the appropriate row

MOS

(N-CHANNEL, SILICON GATE)

128¢cx7 x5
HORIZONTAL-SCAN
CHARACTER GENERATOR

to appear at the outputs. The rows are sequentially displayed,
providing a 7-word sequence of 5 parallel bits per word for each

character selected by the address inputs.
The MCM6674 is a preprogrammed version of the MCM6670. L SUFFIX

The complete pattern of this device is contained in this data sheet. CERAMIC PACKAGE
CASE 680-06

Fully Static Operation

TTL Compatibility

Single +10% +5 Volt Power Supply
18-Pin Package

Diagonal Corner Power Supply Pins
Fast Access Time, 350 ns (max)

ABSOLUTE MAXIMUM RATINGS (See Note 1)

Rating Symbol Value Unit
P SUFFIX
Supply Voltage Vee -0.3t0 +7.0 Vdc PLASTIC PACKAGE
Input Voltage Vin -0.31t0 +7.0 Vde CASE 707-02
Operating Temperature Range Ta 0to +70 oc
Storage Temperature Range Tsig -65 to +150 oc

NOTE 1: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex-
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT-
ING CONDITIONS. Exposure to higher than recommended voltages for extended
periods of time could affect device reliability.

PIN ASSIGNMENT

BLOCK DIAGRAM

A0 7 0 012 DO
A1 6 0 ] ] -0 13 D1
A2 5 O—
Address Memory Row Output o
:i ;6*_- Decode Matrix Decode Buffers 14 b2
A5 2 O— -0 15 D3
A6 10— II -0 16 Da
1110 8 Chip ] -
RS1 RS2 RS3 Select This device contains circuitry to protect the
Vce = Pin 18 inputs against damage due to high static volt-
Gnd = Pin 9 O ages or electric fields; however, it is advised that
::ls normal precautions be taken to avoid applica-

tion of any voltage higher than maximum rated
voltages to this high impedance circuit.

DS9459/12-77
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DC OPERATING CONDITIONS AND CHARACTERISITCS

(Full operating voltage and temperature range unless otherwise noted.)

RECOMMENDED DC OPERATING CONDITIONS

Parameter Symbol Min Nom Max Unit
Supply Voltage Vee 4.5 5.0 55 Vdc
Input High Voltage VIH 2.0 - 5.5 Vdc
Input Low Voltage ViL -0.3 - 08 Vdc
DC CHARACTERISTICS
Characteristic Symbol Min Typ Max Unit
Input Current lin - - 25 HAdc
(Vih =01t055V)
Output High Voltage VOH 24 - Vee Vdc
(loH = -205 nA)
Output Low Voltage VoL - - 0.4 Vdc
. (loL =16mA)
Output Leakage Current (Three-State) Lo - - 10 nAdc
(CS=20VorCS=08V,Vgyt=04Vto24V)
+| Supply Current Icc - - 130 mAdc
(Ve =5.5V, Ta=0°C)
CAPACITANCE (Tp = 25°C, f = 1.0 MHz)
Characteristic Symbol Typ Unit
Input Capacitance Cin 50 pF
Output Capacitance Cout 5.0 pF
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! AC OPERATING CONDITIONS AND CHARACTERISTICS

(Full operating voltage and temperature range unless otherwise noted.)

AC TEST LOAD

5.0V
AC TEST CONDITIONS RL=25k
Condition Value Test Point MMD6150

Input Pulse Levels 08Vtwo20V or Equiv

Input Rise and Fall Times 20 ns 30 pF 1.7k

Output Load 1 TTL Gate and C_ = 30 pF Ncl,r:dg;lggo
AC CHARACTERISTICS

Characteristic Symbol Min Max Unit

Cycle Time toyc 350 - ns
Address Access Time tacc(A) - 350 ns
Row Select Access Time tacc(RS) - 350 ns
Chip Select to Output Delay tco - 150 ns

TIMING DIAGRAM

teye

B tacc(A)

20V
Address X[ 0.8 Vv
|—————————tacc(Rs) ——————>
20V
RS 08V §<T
2.0 v
cs
f———tcO -l
g XK XK X 20V
% 20 0.8 v
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CUSTOM PROGRAMMING FOR MCM6670

By the programming of a single photomask, the cus-
tomer may specify the content of the MCM6670. En-
coding of the photomask is done with the aid of a com-
puter to provide quick, efficient implementation of the
custom bit pattern while reducing the cost of implemen-
tation.

Information for the custom memory content may be
sent to Motorola in the following forms, in order of

preference:
1. Hexadecimal coding using IBM Punch Cards (Fig-
ures 3 and 4).
2. Hexadecimal coding using ASCI| Paper Tape Punch
(Figure 5).

Programming of the MCM6670 can be achieved by
using the following sequence:

1. Create the 128 characters in a 5 x 7 font using
the format shown in Figure 1. Note that information at
output D4 appears in column one, D3 in column two,
thru DO information in column five. The dots filled in
and programmed as a logic 1" will appear at the outputs

as VOH: the dots left blank will be at VQL. RO is always
programmed to be blank (VQL ). (Blank formats appear at
the end of this data sheet for your convenience; they are
not to be submitted to Motorola, however.)

2. Convert the characters to hexadecimal coding treat-
ing dots as ones and blanks as zeros, and enter this infor-
mation in the blocks to the right of the character font
format. The information for D4 must be a hex one or
zero, and is entered in the left block. The information for
D3 thru DO is entered in the right block, with D3 the
most significant bit for the hex coding, and DO the
least significant.

3. Transfer the hexadecimal figures either to punched
cards (Figure 3) or to paper tape (Figure 5).

4. Transmit this data to Motorola, along with the
customer name, customer part number and revision, and
an indication that the source device is the MCM6670.

5. Information should be submitted on an organiza-
tional data form such as that shown in Figure 2.

FIGURE 1 — CHARACTER FORMAT

Character Numbe(&4S5 72, & ‘”’(/D Character Number( ro E ”PVU
ROW SELECT
TRUTH TABLE mMsB LSB HEX MSB LSB HEX
RS3 | RS2 | RS1 | OUTPUT ro 0O0OD0 [o]o o OJO0O0O0 [o]0
o] of o RO s 00OR0DAa (o4 A ARRRA |/ |F
o o | 1 R 2 OJRORO o |4 2 RO000 |/ [o
of 1]of m ws ROOOR [/ 80000 [/]o
1 o ) R4 re RIODOR [/ [/ ARRREROO|[/]c
1 o [ 1 RS Rs IIRIRN |/ |F rs BIOO0O0 [/ |0
L I - re MIOOOR [/ [/ re IOIOO0O |/ |0
ROCOR [/ [/ P RRRBRA [/ [F
palp3 o oaloa Du
FIGURE 2 — FORMAT FOR PROGRAMMING GENERAL OPTIONS
ORGANIZATIONAL DATA
MCM6670 MOS READ ONLY MEMORY
Customer:
Motorola Use Only:
Company
Quote:
Part No.
Part No.:
Originator
Specif. No.:
Phone No.
Chip-Select Options: Active High Active Low No-Connect
1 0
cs OJ O O
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FIGURE 3 — CARD PUNCH FORMAT

Columns Column 10 on the first card contains either a zero or

1-9  Blank a one to program D4 of row RO for the first character.
10-25 Hex coding for first character Column 11 contains the hex character for D3 thru DO.
26 Slash (/) Columns 12 and 13 contain the information to program
27-42 Hex coding for second character R1. The entire first character is coded in columns 10 thru
43 Slash (/) 25. Each card contains the coding for four characters;
44-59 Hex coding for third character 32 cards are required to program the entire 128 characters.
60 Slash (/) The characters must be programmed in sequence from
61-76 Hex coding for fourth character the first character to the last in order to establish proper
77-78 Blank addressing for the part. Figure 3 provides an illustration of
79-80 Card number (starting 01; thru 32) the correct format.

FIGURE 4 — EXAMPLE OF CARD PUNCH FORMAT
(First 12 Characters of MCME670P4)

000000000§§0000000000006egRRO0ORoRoRopoNoRRRENoRcReRoRoRocofRNRoRoBoRoRoBooceafe
12343878 3MNNBKEDBENUIRANNNBRIBANNNNDUBANANVIQUUBEIHOINIVUHBSINIVIRLUBUIUNRNININBRTIRAN
IRRRERR AR R T T T T T R R R R A R K RRRRRRR R R R R RN I AR I R R K R I RRERT

22222222222222222222222222222222222222222222222222222222222222222222222222222222
333333333333333333333323333333333333333333333333333333333333333333333333333333333
AAAAA40404000400040000404004404004400400000040000040BRBB 4400004000400
55555555555555555555555555555555555555555555555555555555555555555555555555555585
seescc666666@cccccccccccPscscPoscecscseccsosecccc666666666@cc66666666666666B6666
1111000000000 0000000000000 0000000000000 000010010000 0000001701771111771710011717101 10
SSBBOORRURONRBBOBBBONRORBOOTDBNBOOTBOBBONOBROBOOOROOCBOBOCROBOOCBOBBEBBBOBBBRBBRIBBRRNNS

99999999999999999999999 !!!!!!99!!!!!!3!!!!9!!9!393!!!!!!!S’ISSSSV“N‘WSSSSS!!!!!
12343870 00NR0UBKIRARINONARINNRIRDN BRI AN QICOUEEN UL GTHRAN AT CUNRNEBANRA®
GLOBE STANDARD FOI

$v1Iv0 - 39070

SY1Iv0 - 380N0

T

FIGURE 5 — PAPER TAPE FORMAT

Frames
Leader Blank Tape start of data entry. (Note that the tape cannot begin with
1toM Allowed for customer use (M <64) a CR and/or LF, or the customer identification will be
M+1,M+2 CR; LF (Carriage Rcturn; Line Feed)  assumed to be programming data.)
M+ 310 M+66 First line of pattern information * Frame M + 3 contains a zero or a one to program D4
(64 hex figures per line) of row RO for the first character. Frame M + 4 contains
M+67,M+68 CR;LF the hex character for D3 thru DO, completing the pro-
M + 69 to Remaining 31 lines of hex figures, gramming information for RO. Frames M + 5 and M + 6
M+ 2114 each line followed by a Carriage Re- contain the information to program R1. The entire first
turn and Line Feed character is coded in Frames M + 3 thru M + 18. Four
Blank Tape complete characters are programmed with each line. A
Frames 1 to M are left to the customer for internal total of 32 lines program all 128 characters (32 x 4).
identification, where M<64. Any combination of alpha-  The characters must be programmed in sequence from the
numerics may be used. This information is terminated  first character to the last in order to establish proper
with a Carriage Return and Line Feed, delineating the  addressing for the part.
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The formats below are given for your convenience in preparing character information for MCM6670 programming. THESE
FORMATS ARE NOT TO BE USED TO TRANSMIT THE INFORMATION TO MOTOROLA. Refer to the Custom Pro-
gramming instructions for detailed procedures.

Character Number

Character Number Character Number _ Character Number

. MSB LSB HEX MSB LSB HEX MSB LSB HEX MSB8 LSB HEX
Ro 000 oo ro 0000 [o]0 ro 00000 (o]0 ro 0O0OD0O [0]o
00000 00000 = 0O00Q04 = 00000
200000 200000 200000 "2 00000
= 00000 00000 rRO0O000 QD000
NqDDDD rR 0O0OAD R OODOO rs JODOOO
rs 00000 rs 00000 rs 000003 rs 0IOOO0O
re 0OOOO re0O0O0O re JO0OO0O re 00000
00000 0000 00000 = 00000 3
D4{D3 Do D4lD3 [s]s} D4lD3 1] D4lD3 [o]e}

Character Number Character Number

MSB LSB HEX MSB LSB HEX MSB LSB HEX MS8B8 LSB HEX
00000 [o]o 0 00000 [o]o 000000 [0 o OO0O0O0 [0]0
00000 ~ 00000 ~ 00000 ~ 00000
200000 00000 00000 = 00000
;00000 00000 00000 A 00000
00000 ~ 00000 ~ 00000 ~ 00000
00000 00000 00000 as 00000
00000 00000 00000 00000
~00000 00000 ~ 00000 ~ 00000

D4ID3 [s]s] D4lD3 Do D4lD3 Do Dalp3 [s]0]

Character Number

Character Numher Character Number Character Number

MSB LSB HEX MSB LSB HEX MSB LSB HEX MSB LSB HEX
ro00OO0O0O [o]o Ro 0000 [o]o ro 00000 (9]0 ro 0000 o]0
00000 00000 = 0000ag a1 0O004
200000 200000 200000 2 03000
00000 r 000004 rR:0000O0O /3 00000
rRJODOO0O re JOOO0O OD0O0| || re OO0OO0O
rsJO0O00O rs 00000 s 00000 rs DIO0O0CO
e 0O000 re QOO0O0 /e QIOOOO s 0O0O0O0O
00000 00000 00000 ~ 00000
oalo3 oo oalp3 0o palos oo o4lo3 oo

Character Number —_ Character Number

—_ Character Number Character Number .

MSB LSB HEX MSB LSB HEX MSB LSB HEX MS8 LSB HEX
roOO0O0O0 (o]0 roJOO0O0O (o]0 roJO0O0O0O [o]e ro 0O0O0O0O [o]o
~ 00000 ~00000 ~ 00000 00000
200000 200000 "2 00000 2 JOO0O0O
0000 a2 00000 r: 00000 a3 00000
Ra0OD0O0O re QIO0O0ODO rRa QIDOO0O s OO0OO0O
rs00000 rs 00000 rs 00000 rs 0O0O0O0O
s 0O00O0 re 00O 000 re D000 re 03000
/700000 00000 200000 2. 00000

04ID3 Do D4ID3 Do - o4lo3 Do D4alp3 Do
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FIGURE 6 — MCM6674 PATTERN

1

00

Los00000

[s]
Ne00000e
5] sIsIstelsl]

00060000

« 0e00000s
(=] al
8 00000000
e 00000000
S - 0om00aaa
3 00000000 | 30000360 ©00M0000 38880000
_| 8 gooosouc | goosomoo 0opooooo 90000009
o
S = jtTtataater ]
3 58098000 | Soomoe8an 00000000 ©0000000
S
aoogooag | oooonogg oonooomo | 20000000 | cooooogo
gl ®© 0oooooaa oopaosna | 0oooooos
: gacgencs | ¢
13 ©Os00000 | 90000000 | ceoanann
81 oooosaoo ©0O000000 | Oe00CD0s | 00000000 | 9GOD0000 | COB0D00D
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@ MOTOROLA

8192-BIT READ ONLY MEMORIES
ROW SELECT CHARACTER GENERATORS

The MCM66700 is a mask-programmable 8192-bit horizontal-scan
(row select) character generator. It contains 128 characters in
a 7 X 9 matrix, and has the capability of shifting certain characters
that normally extend below the baseline such as j, y, g, p, and
q. Circuitry is supplied internally to effectively lower the whole
matrix for this type of character—a feature previously requiring
external circuitry.

A seven-bit address-code is used to select one of the 128 available
characters. Each character is defined as a specific combination of
logic 1s and Os stored in a 7 X 9 matrix. When a specific four-bit
binary row select code is applied, a word of seven parallel bits appears

at the output. The rows can be sequentially selected, providing

a nine-word sequence of seven parallel bits per word for each
character selected by the address inputs. As the row select inputs
are sequentially. addressed, the devices will automatically place
the 7 X 9 character in one of two preprogrammed positions on
the 16-row matrix, with the positions defined by the four row
select inputs. Rows that are .not part of the character are
automatically blanked.

The devices listed are preprogrammed versions of the MCM66700.
They contain various sets of characters to meet the requirements
of diverse applications. The complete patterns of these devices
are contained in this data sheet.

® Fully Static Operation
® Fully TTL Compatible with Three-State Outputs
® CMOS and MPU Compatible, Single £10% 5 Volt Supply
® Shifted Character Capability

(Except MCM66720, MCM66730, and MCM66734)
Maximum Access Time = 350 ns
4 Programmable Chip Selects (0, 1, or X)
® Pin-for-Pin Replacement for the MCM6570,

Including All Standard Patterns

MCM66700 MCM66710
MCM66714 MCM66720
MCM66730 MCM66734
MCM66740 MCM66750
MCM66751 MCM66760
MCM66770 MCM66780
MCM66790

MOS

(N-CHANNEL, SILICON-GATE)

8K READ ONLY MEMORIES

HORIZONTAL-SCAN
CHARACTER GENERATORS
WITH SHIFTED CHARACTERS

C SUFFIX
FRIT-SEAL CERAMIC PACKAGE
CASE 623-04

1)

P SUFFIX
PLASTIC PACKAGE
CASE 708-02

24

A0
Al
A2
A3
A4
AB

A6

15 0— —‘ —o20 D6
16 0— F@ os
o 5
2 Addre: Memory R Output
110 ress Matri ow
; Decode (836:; Decode Buffers [—o19 D4
80— —o6 D3
4 —o18 D2
L I I—o7 D1
Blanking
Shift Matrix 17 DO
Control
Matrix l ] I
BLOCK 128 Matrix 1 3 L10 14
DIAGRAM. pidle AL s
218228 238240 Vee = Pin 2
RSO RS1 RS2 RS3 Vgg = Pin 13

PIN ASSIGNMENT

csa @ RS3
veel2 RS2
csa3 RS1
"A6Q4 RSO
Dsls D6
D36 D4
17 D2
As(]s DO
A4l]9 Al
csigio A0
A3l cs2
A2(] vss
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MCM66700 Series

ABSOLUTE MAXIMUM RATINGS (See Note 1, Voltages Referenced to Vgg)

Rating Symbol Value Unit
Supply Voltages vVee -0.3t07.0 Vde
Input Voltage Vin -0.3107.0 Vdc
Operating Temperature Range Ta 0 to +70 Oc
Storage Temperature Range Tstg -55to +125 °c

NOTE 1: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should be restricted to RECOMMENDED
OPERATING CONDITIONS. Exposure to higher-than-recommended voltages for
extended periods of time could affect device reliability. !

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted)

RECOMMENDED DC OPERATING CONDITIONS (Referenced to Vgg)

Parameter Symbol Min Nom Max Unit
Supply Voltage Vee 45 5.0 5.5 Vdc
Input Logic ““1’* Voltage ViH 20 - Vee Vdc
Input Logic ‘0" Voltage ViL -03 - 0.8 Vdc
DC CHARACTERISTICS
Characteristic Symbol Min Typ Max Unit
Input Leakage Current hH - - 25 uAdc
(Vi = 5.5 Vde, V¢ = 4.5 Vdc)
Output Low Voltage (Blank) VoL 0 - 0.4 Vdc
(loL = 1.6 mAdc)
Output High Voltage (Dot) VoH 24 - - Vdc
(1gH = -205 uAdc)
Power Supply Current Icc - - 80 mAdc
Power Dissipation Pp - 200 440 mwW
CAPACITANCE (Periodically sampled rather than 100% tested)
Input Capacitance Cin - 4.0 7.0° pF
(f = 1.0 MHz) .
Output Capacitance Cout - 4.0 7.0 pF
(f = 1.0 MHz)

This device contains circuitry to protect the inputs against damage due to high static voltages or electric fields; however, it is advised that
d circuit.

normal precautions be taken to avoid application of any volitage higher than i rated ges to this high-i
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MCM66700 Series

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted)

AC TEST LOAD

50V
R =25k
Test Point MMD6150
or Equiv
AC TEST CONDITIONS
— 130 pF M7k
Condition Value MMOD7000
Input Pulse Levels 08Vto20V or Equiv
Input Rise and Fall Times 20 ns . =
Output Load 1 TTL Gate and C_ = 130 pF
AC CHARACTERISTICS
Characteristic Symbol Typ Max Unit
Address Access Time tacc(A) 250 350 ns
Row Select Access Time tacc(RS) 250 350 ns
Chip Select to Output Delay tco 100 150 ns

TIMING DIAGRAM

tacc(A) A

Address

®o
<<

h7d

tacc(RS)

RS 3(
cs / % 20V %

08V

on
®O
<<

tco

7//-2222’/;222%‘ 20V
cs 08V /

oo LTI K
77777 = pon'tcare

7

LR
<<
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MCM66700 Series

MEMORY OPERATION (Using Positive Logic)
Most positive level = 1, most negative level = 0. N

Address
To select one of the 128 characters, apply the appro-
priate binary code to the Address inputs (AQ through A6).

Row Select

To select one of the rows of the addressed character
to appear at the seven output lines, apply the appropriate
binary code to the Row Select inputs (RSO through RS3).

Shifted Characters

These devices have the capability of displaying charac-
ters that descend below the bottom line (such as lowercase
letters j, y, g, p, and q). Internal circuitry effectively drops
the whole matrix for this type of character. Any character

can be programmed to occupy either of the two positions
in a 7 X 16 matrix. (Shifted characters are not available
on MCM66720, MCM66730, or MCM66734.)

Output
For these devices, an output dot is defined as a logic 1
level, and an output blank is defined as a logic O level.

Programmable Chip Select

The MCM66700 has four Chip Select inputs that can
be programmed with a 1, 0, or don’t care (not connected).
A don’t care must always be the highest chip select pin or
pins. All standard patterns have Don‘t Care Chip Select—
except MCM66751.

DISPLAY FORMAT

Figure 1 shows the relationship between the logic
levels at the row select inputs and the character row at
the outputs. The MCM66700 allows the user to locate the
basic 7 X 9 font anywhere in the 7 X 16 array. In addition,
a shifted font can be placed anywhere in the same 7 X 16
array. For example, the basic MCM66710 font is
established in rows R14 through R6. All other rows are
automatically blanked. The shifted font is established in
rows R11 through R3, with all other rows blanked. Thus,
while any one character is contained in a 7 X 9 array, the

MCME66710 requires a 7 X 12 array on the CRT screen to _

contain both normal and descending characters. Other

uses of the shift option may require as much as the full
7 X 16 array, or as little as the basic 7 X 9 array (when
no shifting occurs, as in the MCM66720).

The MCM66700 can be programmed to be scanned
either from bottom to top or from top to bottom. This is
achieved through the option of assigning row numbers in
ascending or descending count, as long as both the basic

" font and the shifted font are the same. For example, an

up counter will scan the MCM66710 from bottom to top,
whereas an up counter will scan the MCM66714 from top
to bottom (see Figures 7 and 8 for row designation).

FIGURE 1 — ROW SELECT INPUT CODE AND SAMPLE CHARACTERS FOR MCM66710 AND MCM66720

ROW SELECT
TRUTH TABLE
RS3 | RS2 | RS1 | ASO | OUTPUT
[ 0 0 0 RO
1] [} [} 1 R1 ooooo
o lo 1 [7] n3 T
80000
(] 1 (4] ] R4 80000
] 1 ] 1 RS |00Q0
] 1 1 [} RE YT 11
] 1 1 1 R7 @0000
|®0000
vle e T] we =0000
1 ] 1 o R10 =0000
0ooao
1 o 1 1 A1 Sls[s]als]
1 1 o [ R12 0aoao
1 1 [} 1 R13 aoaoo
1 1 1 ] R14 0aooao
1 1 1 1 R15 EGUC'UD

0000000000m000®w0

MCM66710 MCM66720
ROW ROW
NO. NO.
0 r1s 0000000 SEEEEN0 ro JO0O0O00O0
0O r14 0000COA0 8000008 »1 BEORERD0O
8 r13 0000000 B00000S 2 BEO0080
8 r12 0000QO0Q0 8000008 -3 8000080
B r11 BOBES00 [ 11111 Ispvy | Isjsis] e
O m10 BBO00WO B000000 s R0EE800
O re BOODO®O 8000000 e @000000
0O s BO00DWO @000000 r7? 000000
8 R7 =82295g 8000000 R8s 000000
R6 D6 Do D6 Do
0O ss @0O0000O0O
0O rse @O0ODO0OD
0 =3 B0D00O000
0 r2 ODOO0ODO
0 -1 0000000
0O ro DOOOCODOD
00 06 (o1}
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CUSTOM PROGRAMMING FOR MCM66700

By the programming of a single photomask, the custom-
er may specify the content of the MCM66700. Encoding
of the photomask is done with the aid of a computer to
provide quick, efficient implementation of the custom bit
pattern while reducing the cost of implementation.

Information for the custom memory content may
be sent to Motorola in the‘following forms, in order
of preference:*

1. Hexadecimal coding using IBM Punch Cards

(Figures 3 and 4)
2. Hexadecimal coding using ASCI| Paper. Tape Punch
(Figure 5)

Programming of the MCM66700 can be achieved by
using the follow sequence:

1. Create the 128 characters in a 7 X 9 font using the
format shown in Figure 2. Note that information at
output D6 appears in column one, D5 in column two,
through DO information in column seven. The dots filled
in and programmed as a logic 1 will appear at the outputs
as VOH. the dots left blank will be at Vo . (Blank formats
appear at the end of this data sheet for your convenience;

FIGURE 2 — CHARACTER FORMAT

they are not to be submitted to Motorola, however.)

2. Indicate: which characters are shifted by filling
in the extra square (dot) in the top row, at the left
(column S).

3. Convert the characters to hexadecimal coding
treating dots as 1s and blanks as Os, and enter this infor-
mation in the blocks to the right of the character font
format. High order bits are at the left, in columns S and
D3. For the bottom eight rows, the bit in Column S must
be 0, so these locations have been omitted. For the top
row, the bit in Column S will be 0 for an unshifted
character, and 1 for a shifted character.

4. Transfer the hexadecimal figures either to punched
cards (Figure 3) or to paper tape (Figure 5).

5. Assign row numbers to the unshifted font. These
must be nine sequential numbers (values O through 15)
assigned consecutively to the rows. The shifted font is
similarly placed in any position in the 16 rows.

6. Provide, in writing, the information indicated in
Figure 6 (a copy of Figure 10 may be used for this pur-
pose). Submit this information to Motorola together
with the punched cards or paper tape.

FIGURE 3 — CARD PUNCH FORMAT

Character Number M&M} Columns
mMs8 LSB HEX 1-10 Blank
- 0000|0000[e]o " Asterisk (°)
a TS oooloooalele 12 — 29 Hex coding for first character
2 00O0O|000O0[0Jo 30 Slash (/)
!. Rl aoo|ooocaiele! 31 — 48 Hex coding for second character
X RI0 ] ] is]s]u]l 2k AV 49 Slash (/)
‘.' Rq ROO(WOBO (#]A 50 — 67 Hex coding for third character
Ry RO0D|O0B00 [+l¢ 68 Slash (/)
§ R? ROD|RORO |« 69 — 76 Blank
Re O8BRIODD®(3]/ 77 - 78 Card number (starting 01; through 43)
s D6 D4 D3 oo 79-80 Blank
Charscter ~..mu..(£!_0ﬂ_bﬂ") Column 12 on the first card contains the hexadecimal
ms8 LSB HEX equivalent of column S and D6 through D4 for the top row of the
an BOe|®ROO0[s]C first_ character. Column 13 contains D3 through DO. Columns 14
R0 0O®0j00\®0D (212 and 15 contain the information for the next row. The entire first
Re ORBBBO0O|[3lc] character is coded in columns 12 through 29. Each card contains
Re O®0|00®0O |2 the coding for three characters. 43 cards are required to program the
R7 O0eQ 008022 entire 128 characters, the last card containing only two characters.
:: ng gggg 3 :’ The characters must be programmed in sequence from the first
Ay ao®gologaalale character to the last in order to establish proper addressing for the
RS RO0OI0000([#4]le part. As an example, the first nine characters of the MCM66710
S D6 D4 D3 0o are correctly coded and punched in Figure 4.
*NOTE: Mot can accept tape and truth table formats. For further information contact your local M ia sales rep ive.
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FIGURE 4 — EXAMPLE OF CARD PUNCH FORMAT
(First 9 Characters of MCM66710)

(P

LD

r DR

0 BoocoocooooofBoooocooccooooBoBoBBoBooroonoooBoBoBcBBooonocooBooo
TN NNUS AN NLADARRI IR NNED NI EUNOODOEBEG NN )N N R N TN RN T T N I P N I N 1)
INRRRERRREREN I1 RREY i1 [ ARRRESRRREERRRREERY IRNN | IX £X KX IRRRARE] AESEREEEEL IR
22222222222222222222222222222202 0022000022 0202222222220822222222222222255 22222222
333333323233333333303333333033303300333300323233933333333333330303833532333333333

R R IR R L | IO RN R R RNy LRy IR R NN RN RN R RN RN RY]

§55555555555555555955555559555559955555555555555955555555553855555555555555555555§

G66666666666666666666666666666666666666666666666666M666€6C56666656666666666666KR66

1117000000000 000000000000 0000000000000 0000100000000 00000000 10007111711711111711171)
sesanonnocBonnusennocasaonsnasanssaanssnnnnsssasalossnanaslonnscascanasssansssss
999

99 9999999999999999899999
o »

s N NS
STANDARD FCRM 3081

89

DR

99

BRVNBANTGUG

999
RN
|

FIGURE 5 — PAPER TAPE FORMAT

Frames i
start of data entry. (Note that the tape cannot begin
Leader Blank Tape with a CR and/or LF, or the customer identification will
1toM Allowed for customer use (M <64) be assumed to be programming data.)
M+1,M+2 CR; LF (Carriage Return; Line Frame M + 3 contains the hexadecimal equivalent of
F?Ed) ) . . column S and D6 thru D4 for the top row of the first
M+3toM+66 First Ilnﬁ of pattern information . acter. Frame M + 4 contains D3 thru DO. Frames
(64‘hex igures per line) M + 5 and M + 6 program the second row of the first
M+67, M +68 CR; L_F‘ X . character. Frames M + 3 to M + 66 comprise the first line
M+ 6910 M +2378 Remalplng 35 lines of hex f'gu_res' of the printout. The line is terminated with a CR and
each line followed by a Carriage LF.

Return and Line Feed
The remaining 35 lines of data are punched in sequence

Blank Tape using the same format, each line terminated with a CR

Frames 1 to M are left to the customer for internal
identification, where M < 64. Any combination of alpha-
numerics may be used. This information is terminated
with a Carriage Return and Line Feed, delineating the

and LF. The total 36 lines of data contain 36 x 64 or
2304 hex figures. Since 18 hex figures are required to
program each 7 x 9 character, the full 128 (2304 + 18)
characters are programmed. .

FIGURE 6 — FORMAT FOR ORGANIZATIONAL DATA

Customer

ORGANIZATIONAL DATA
MCM66700 MOS READ ONLY MEMORY

Customer Part No.

Row Number for top row of non-shifted font

Row Number for bottom row of non-shifted font

Row Number for top row of shifted font

CS1_ Cs2___ Cs3__ Csa___

Programmable Chip Select information: 1 = Active High 0 = Active Low X = Don’t Care (Not Connected)
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—~ MCM66710 PATTERN

FIGURE 7

MCM66700 Series

e
LION00VLL
000LE0JIC
e
SEO0EA000
b
000000000
gooanoaoc
8 go000e00E
- 800N | C00N000a
0G0 | HHABA0NAC | SAA03006C
‘000000000 | VN0V
000000008
H
2
2
2 06
DeCleT !
NCEC | 0O00L0VNa
Neo: :Qﬁ_u_ 0000000
8 2
-4 00000
w L0
Q00000000
000000000 n
8 <
- o
< 00000000
L S + - P
~ Qoooseeso 000000000
_ o 000800008 500000600
= ®
° 2
g, ¢
it ! s
e [ 2
5, | © | ]
(:UMO0D00
w
200000000 ®
0000050
3 2
g e
w
4
! EHOCEGE: 020000000
“_ 0EROLONIL H
g 38008008
sl

Quoooagco
200080080

0@0000001 | oCosLOLNL: w0 : PYSETeN
00800000C | oGosoaNC: : AR
00800NOC £ ; : e

000C00000
200000008,

: 00!
00000008
*0ND28000

;0308000
hHooceeso

000800000

2
H

* Shifted character  The character s shifted three rows to R11 at the 10p of the font and R3 at the bottom

A3..A0| 0000

IV - Shifted character. The character 15 shifted three rows to R3 at the top of the font and A11

[ 4
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FIGURE 9 — MCM66734 PATTERN®

MCM66700 Series

** Shefved characters ere not used.

929839393 3 2000000UG
- R |8 7 $%Reaaas | semmaems
s C0008e0s z ic 00Ue0000N | B
z nnonuuu 50000000 z 5 h
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— - 53 OoOOeeRE0
000000 e
298 893920928 H 11000ULa00 | omooaco0a
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FIGURE 11 — MCM66730 PATTERN®*

mm

000000000

000000008

oogoooouc | acooscuuc
8| cooocooad | acoeoscas ©0o80N0D00
° ©00onoaodo | coeacosoa QRIAOUONG
2 ooooodose | 080000080 800UON0UG
c Gocooooas | @0annnoos O80E00000
- | 8| 0ocooooas | coooocooo 208000000
000000000 | 600660000 Honeuoune
sooneouuc [ gooooouuc QLOODOO0N
8 [ 9000e0006 | cooscecos 00000LUV0
5| | SBiResess eodeiee
b4 300088800 | 505808000
8| 0o00ma000 | ooCeoso00 | ne00o0ooa
000080000 | 0OG0U000. | seesesses | TNHNVLCLINO
‘o0ooooouc | goouacona | ooooocons | @ocoounono
3| 083585006 | gasaantoy | daaaaccos
600000000 | #600aN00E | BAEECLOG
8 00000s@0q | 08000000 | 00A000:
z 0coooseas | 0080000 | BOEOE0N0
= | 8| coooooooe | coosomoas | cooaocoa
600000000 | 7NO8CCNC | asesssees
uoogsoooc [ 000000000 | @cooooooe uueuLLULN
8| cooosooas | acoooaaoo | cmooonoes sessoen
- 0UOORDO0 | GOOOO0TNA | OECCOe00 ooenO
s Seseseaan gsmcogec | oooscEoco
8 2000E0000 6| 0000e0060
3| hoooe0o00 | 000000008 | conooeO00
17008000C | GODO00000 | snesssess
‘oomocoeao | coooooaoo | euoooouuc
8| cooeasooo | caoaoooag
° 000080000 | GOA00Bo00
2 gssssseso | oseooseco
e a 0 | CeRCoes00
< | 3| aooaceaoe | ooocoaoas
Go8c0080a | 900000000 | 6aCGRA0S
000000000 000000aNY
8| ooooooaoo
- Ooassesoo
8 ©®O00008y
8 |, | scooanoce
3| cooaoooon
000030000
00000000
8 | cooooocec
800000008
8| | 88353288
2 cosseesca
8| oococoooc
005000000
opaogogog oscoomeso
8| gagoogooa aco0aecne
- 880000000 sc000e00e
z 88000000 s00UCe00e
s 000BO0000 800000108
3| eoooacoce O®O000080
500000660 ONEeses00
o 2332882se 000N0ulL
e
Gl
|3
8
o|e
°| cecooaosc
omoooReco
¢| asoosaden
5z
000000080
Y
-3
8.
3
000000000
8| goooaaaca
o | ©| swsooocoo
2 000000060
8 | , | 9o0000ace
3| eeaaaceas | 886588a0:
000000000 | Gecccoeas ANB08OO0
000000000 | 000000000 | nossssses aguoooocn | osesosuuc
8| 899500050 ©8000800 660000000
- 000000000
esssdsces
8|, | 253888008
3| 0oo0000a0 0
900000000 B i
000C0000G oi c
g ea800600¢ | 0 ]
000000800 080 Q
000000000 ik oma 3
S siaatects
3| 533335858 288! S
3 /e ? : : :

010

101

"o

*° Shifted characters are not used

MCM66740 PATTERN

FIGURE 12 —

0DSSEEWO00

000000000

M Osooe00e0
- & 008GDEcos
s 14 800800800
s 2 28388088
gmagoooeo | @ooggaacs | oocoo0sas scos 0
CoBeesecs | ssesssees | Sa0000080 Seooeace0
000000000 o®0000000
Y e
H Snoccoes
- 000000 | 000agooa0
8859586000 | 880006000
00G [ ooooooooo
: §aiotases somesen
8 nuantunn
2 000808000
13 000808000
000000000 | eseessess | 50G00000G | Go0sEsEEs
‘000000000 [ 000000008 | a0oagooso [ onoooooos | ponooocan
3 860000000 | 000EboEas | 60oodosas | 6083860aA | deBaBoBA0
- | maacc0coe | aoogocdas | oaocosaas | ooacaccos
8 08go00Geo | 000000008 | 60008A000 | Seerseeas
= || 88883823 : | 88885800 | 883880808 | Soesaaa0s | 569850508
600008000 | 507080000 | esesseses | ceccaa00a | 006006000
QuooeaLLG 00goeaaoa | ooooooooa [ mcoacooce [ oocgooooo [oacoooono
8 ©00080000 | 000600000 | oeoaoCoE0
- 900080000 | 560000000 | Goegaoens
z OSsesenes | #80088000 | O ]
e ©000ea000 | @scoeeedo | coousoo0a
=2 ©00080060 | 000000080 | 900008600
500080000 [ G0060000C | Seesssses ©O0000006
00e00os00 ‘000000000
4 000®0e000
e 000080000
2 csesessac
H 500088530
3 ©00eqsco0 0oBoc0ce0
GoB00ae00 ©5000006E0 | 86u0cOOs® | 686a08006 | hoomoocoe
‘000000000 000000000 | #000unoo | aoooaoooo | cooooaooo
3 000000000 §98000095 | 990000000
- Oooaeeescc ©600moaa00 | 900aK
8 ©®8a00008a ogooesass | cECsesses
800006008 80m00000 | oooeo000s
“ls 880833000 538880000 | 360808508
600084000 | 6600000AC | 560000000 | 880000000 | 600000000
oogosswes g0goongon wscoocoss [ogoaoooao
8| coosooooa 000060600 008000800
goe0EaceD 800000008 0008G8000
8| |g98cogogs Omoooooen 000080000
08080000 Gosses®00 600808000
= | 3| oeasoacoo 500000000 oosogasan
508000000 | #800C00es | 50006G000 880000088
oosssmace | esesssess [ 900000000 esevsness
8| c@cooeaoe | oooneco00 | ace0a00a0 Jeterstebatetst14]
= [°| #5e0cmess [ oocceascac | esaccoaoo Jetette 1oted
= | | scogomano | soccsacos | esecacaoa ogooRenco
5 |, | #ooocesss | cooowoooo | coosoooao 060000880
3| osaoomoos | conosoooo | oaoonoooa 000000080
S0eesecos | ONOOECHOE | 506600000 assessase [ Caesco080 | ooCERENE0
omo00oww0 [ aooooouus [ sovoosooe smecoo00o [ 000000000 [ ooosssooa
3 S5s8s8e88 | 0000000 000880000 | 00000000 | GO00008a0
e agucoesco | @cuoR000 | oogon00es
2 gaoaoooee |@cogsooao | Googaoocs
s 000goeeac | cessssses [ GOO0DOOE0
H ©0000E0000 | 0G000ae0a
Sooooooom 0000000 | GOOeRN000
oecooeoon 000000000 | ooooaoco
g Sooesases
- 600000080
8 0000006a8
3 680060001
F 582390228
GoGeeesec
uaaogauLy 000000000
3| g9ggeccas ssessases [ 60000080
o000 Ocoomoomo | cooecaooe
8| | 33a8ac8s0 oooeoooos | J6oscocas
3 |, | 9mccesono ooosuocoe [ Gesesesen
3| sSoceoen coosaocos | G00ma0000
500000000 850000006 | 060CE8e8O | COOBGA000
seessw omaoomeeo | coooooooa [ oogoaogog
3 5650w00m0 | 050380080
8
8
2
8 0300800
3| 835555508 | Soeesaens | 555355555 | 529555908
00000000 | cosesesoa [ aoooooooo [ googooooe of
-3 8
i g
o ®C0008000
2 o 088880000
ooggoncao [ oogooacag
H 000000000 | Ceees0000
goomoocao | scooosoga
e88000000 | 800008030
: o g
858855553 | caaassess
2 e - e - 2
1 H 2 H s H H
Y g g g B 8 H H H

7 - Shifted character. The cheracter 1s shifted thres rows 1o R3 at the top of O font and R11 at the bottom.
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MCM66750 PATTERN

FIGURE 13 -

MCM66700 Series

3 monecom: oossemen: 2000000U0 o8
z z Se0
s s s
ANNUDOUONG 080
: S 258
° £0UN0GRNL e 006
2 ;0000088 2 Q00
13 Ghoosanan = 0®0000000 000
HGO0000U0 sessesse 000
- 0CTR00G
3 smemmmas | ) co000 900000C00
5 5
3 gt 006066060
NUOOUOCTE oo0oooumo | nooooono [ wuoooouon ¢ 0
8 0000N0800 u.nwwmammnn .Wmmnumonu mmmmmmmum
8 Q00Oee000 P sesi0RsR0 8 eee00eaRs
3 feter ] 200000000 z 500000000
s Sooocooea £000NE000 000000000
00000000 NOOUOEC | 1NBEBAEA0E 000000600
BUOUBOOY “uooonoco | .onnooce:
B OODOBOON OE000GOUE 2350 883888823
- fpeiiiny -
z Qunesens: =
8 bttt 2 on il immmiil
s HONOBNO b GHnnnoe
Hhaoeu SHOHUONC
°
2|® 2
8 e
2| 2
3
- J4ag00000
; GDOA0D
8 Z |8
HUNNSOL o -
3 AHRoSEeRE w 55080,
I 2000C00LG
2 x g 8
g < |8
e, "oa 2],
3 e o 3
: “ ®
o 2
3
3 2 8 |z
s I & 2 S
2 ! °
] 3 AhBLGENG
§, X S
g ! ouonosuos
o2 o000 Nk
z I ] z
ole A B 4 S le
e 3 (S °
- = o ¥ A
3 o 8
H =T
2 2 ~ 2
SIH §o08 2 %8
R N
°
3 3 © 3
g 3 ] 8 aceoonsais
ole H - sls oo
v firesn et
3 tlw ° NNAsuO0e0 | SEOOHAROU
F o
3 = - s uugpuuueo
- a a -
z ° g S
3 H x 3
3 H ANnosUONe
o 0OoNaouLY | VesooLUNE
F El B 3 0608004 | anseant)
° £ 1 ° ®O0000G
2 3 H 1000NO0DE
. © e LONANNOO0
H z © 3 e000000
3 s COG0000
: i 00 | 000000000
H o Hat k] Wv 3 m%mmmmcc 00000000&
- 00000800 000GEOa00 3 -
SemasOORS cecoo | ¥ .8 00t
8 0OOOOODNG 00R0CO ] g1, unmon:cun aa 0
855000000 3 ©00000080 ¢
] : ® ANDOB00NG | 6AO0C0GED 250000880
auanogous [ ooogooooc| = E o qunocouc: | cessessac 000000000
500000000 | Cees8n000 H 000000000
m ©0o0e000aa .
i) 9 H
000000000
600000000 m - 8
o 'Y
F] e - zle el el ele - ele - 2|le o ozl - 2] B 0 F]
B 3 © .
2 = e - = ° - ° /3 = ° = 5 e z
< z = 2 - N <, 2 - 2 -
g 3 g 5 g g 2 okl 2 | 8 H g H g ] 2 z
-
s <
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7 = Shifted character. Thae character 1s shifted thees rows to R3 at the top of the font and R11 at the bottom




ies

MCM66700 Ser

m

o0

os

1m0

o0

o

101

100

n

w01

1010
o8

001

o0

o6

1000

om

o110

FIGURE 15 — MCM66770 PATTERN

0101

0100 .

1

0010
o 0o

o

VYL

0URNOBONY

os 00

0
8000000CE
$na00008
00C00NO
800000008
SO0888ES!

0000000

Ad. A0

"o
ne
)

001

o010

on

100

101

"o

A1 g1t

H
B
B
)
¢
t
£
]
£
H
£

FIGURE 16 — MCM66780 PATTERN

nn

1mo

1101

1100

LULBYOL

00001

00 | 080800

000

“ran000

° 30005CC,
2 5B000000C | JeRees0ns
g 800800000
#88C00000
8. ®80600000
) 200000660
500000000
°
< e 2
a/s
VA 8 2 H H 2 H
8 g 5 g 8 2 z
<

W - SMhegcheracter  The character 1 shifted theee rows 16 R3 at the 1op of the font and R11 st the bottom
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MCM66700 Series

FIGURE 17 — MCM@86790 PATTERN

"

o B

.8

=l

_|s

e

“ls

gt

s

e

e

2(s

o8

H

%2

At

8

= s
3

]
H

e

sz

o |?

sls

e

e

sls
H

g

°ls

RE

8z

|8

8
3

g, :

w N mgaﬂwm mmnﬂﬁm S

ol 10 | 800! ] 0

|| e 3
°| 853880508 | 588580000 0888880 .

: le - a2 ? H 2 ¢ : ?

Yl 8 g g g 8 g £
<

= Shifted character  The character (s shifted theee rows 10 A3 ot the 100 of the font and R11 at the battom
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MCM66700 Series

MCME570 Series MCMB6700 Equivalent Description

MCM6571 MCM66710 ASCII, shifted
MCME571A MCM66714 ASCII, shifted
MCME572 MCM66720 ASCII

MCM6573 MCM66730 Japanese
MCM6573A MCM66734 Japanese
MCM6574 MCM66740 Math Symbols
MCM6575 MCM66750 Alphanumeric Control
MCM6576 MCM66760 British, shifted
MCM6577 MCM66770 German, shifted
MCME578 MCM66780 French, shifted
MCMES579 MCM66790 European, shifted

MCM6E6700 Series MCME570 Series
Pin Assignment Pin Assignment

1 csa As3f 24 |§

2 Vee RS2 23 2

3 s As1 [ 22 3

Y= FY Rso (23 21 Ad a6

s cJos o6 20 sc]os

6 cqo3 =20} (Y=}

1o o218 1d o

8 ] as Do 317 8 ]

9] Aa a1 9

10 ] €St A0 15 1w

mncg A3 Ccs2[) 14 nd

12 ] A2 vsspa 13 12

APPLICATIONS INFORMATION

One important application for the MCM66700 series is
in CRT display systems (Figure 18). A set of buffer shift
registers or .random access memories applies a 7-bit
character code to the input of the character generator,
which then subplies one row of the character according
to the count at the four row select inputs. As each row
is available, it is put into the TTL MC7495 shift registers.
The parallel information in these shift registers is clocked

serially out to the Z-axis where it modulates the raster
to form the character.

The MCM66700 series require one power supply of
+5.0 volts. When powering this device from laboratory
or system power supplies, it is important that the Absolute
Maximum Ratings not be exceeded or device failure
can result. Sorne power supplies exhibit spikes or glitches
on their outputs when the ac power is switched on and off.

FIGURE 18 — CRT DISPLAY APPLICATION USING MCM66710

MC7495
1 13
o—0s aof—o
— o%{mc :
: 9
12
————o——¢1 I LE N
_0_8 Cc2
2
©0——10Oro 1M
' o3 Op4 Q2
15
° A0 oo o—40p, o
! —o_.! !
o L Al D1 s Op3 Q3
1 18
o—12] a2 o2{® o | |
Charascter 1 A3 o3 »—s—o——- MC7495
Code ° 9 19 13
o—— as 04 f—o0—— Dg Qop—o
o—2]as os|> S1mc
o—‘q A6 D6 20 ﬂ——s—‘ ct Qt ._12_0
RSO RS1AS2RS3 4 8lca
21 22] 23] 24| 2
©0——0po a2 |M
-0——{Dp1
—o—1°°2 10
S L-4)—. i
—o—{0p3 a3 By
Preset
4 Control c1
Counters c2
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MCM66700 Series

The formats below are given for your convenience in preparing character information for MCM66700 programming.

THESE FORMATS ARE NOT TO BE USED TO TRANSMIT THE INFORMATION TO MOTOROLA. Refer to the Custom

Programming instructions for detailed procedures.

Character Number

Character Number

Character Number

oo0gooooaos
0aotoooaoa
ooooooooo
0o0000pans
a00oo0oaoaas
agaoaooaooaa
0000000003
O ®

LSB HEX

MsB

[ S G S R R A N A

LSB HEX

00Opoooooos
00O00ooooada
gooooooanon
goopooagoas
oaoanoooooos
oaooaooao
0000000003
] )

ms8

[ I S S R R SR O A 9

LSB HEX

0DO000000a0s
00ooaooboa
goooooooao
Qooooogoas
gogaogaoooaas
gooooooaa
0000000ooos

¢ D 0

[+ S S R N G G R 4

Character Number _

Character Number

Character Number

0000000008
00ooaooaoo
googooooo
Qo000000ons
000000000z
gooaooooaao
0DOoo0000os
0O ®

LSB HEX

msB

[ S G G S R G A ¢ o

0000000oos
0Oopoooooag
goooooooon
0oo0oggoas
agooaooooaaas:s
ooocaoaoon
000000aaos
O »

LSB HEX

msB

[ S S N Y SR G S A S

LSB HEX

DoO00Oo0ooas
0acoooooag
ooocoogaooo
Qoopoggoaas
g0ooooooons
gooaoooon
0O0o000000s
]

¢ 0 0

T @ooraoaoCcCaocacd

Character Number

Character Number

Character Number

0000000003
ooooocaoaaao
oooaogooo
goooogogoas
o0oo0oooaoaas
gogoaaoooao
0000000008
O »

LSB HEX

msB

[ S S G S S R R R 4

Do000o00oos
000000000
o0ooaoo0ooono
00000000os
ooooooo0o0os
0oaooooooan
000000000s
0O @

LSB HEX

mse

[ S S S S S R G R

LSB HEX

000000000s
000000000
000000000
0000000oos
0000000003
000000000
0000000005
-]

gD 0

[- G SN G SR R SR O O 4
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@ MOTOROLA

MCMG68A30A
MCM68B30A

1024 X 8-BIT READ ONLY MEMORY

The MCM68A30A/MCM68B30A are mask-programmable byte-
organized memories designed for use in bus-organized systems.
They are fabricated with N-channel silicon-gate technology. For
ease of use, the device operates from a single power supply, has
compatibility with TTL and DTL, and needs no clocks or
refreshing because of static operation.

The memory is compatible with the M6800 Microcomputer
Family, providing read only storage in byte increments. Memory
expansion is provided through multiple Chip Select inputs. The
active level of the Chip Select inputs and the memory content are
defined by the customer.

Organized as 1024 Bytes of 8 Bits

Static Operation

Three-State Data OQutput

Four Chip Select Inputs (Programmable)
Single £10% 5-Volt Power Supply

TTL Compatible

Maximum Access Time = 350 ns — MCM68A30A
250 ns — MCM68B30A

MOS

(NCHANNEL, SILICON-GATE)

1024 X 8-BIT
L READ ONLY MEMORY J

N C SUFFIX
FRIT-SEAL CERAMIC PACKAGE
CASE 623-04

ABSOLUTE MAXIMUM RATINGS (See Note 1)

Rating Symbol Value Unit
Supply Voltage Vee -0.3t0 +7.0 Vdc
Input Voltage Vin -0310+70 Vdc
Operating Temperature Range Ta 0to +70 °c
Storage Temperature Range Tet -65 to +150 oc
NOTE 1. Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex-

ceeded. Functional operation should be restricted to RECOMMENDED OPERAT
ING CONDITIONS. Exposure 1o higher than recommended voltages for extended

periods of time could affect device rehability.

P SUFFIX
PLASTIC PACKAGE
CASE 709-02
PIN ASSIGNMENT
GNDQ' @ N\ 24[JA0
o2 230A1
D103 22[1A2
D204 21[JA3
0305 20(1A4
pals 19 [1AS
D507 18 1A6
osl]s 17pA7
o7Q9 16 1A8
csifo 15 [JA9
csa2gn 14{]Cs4
veelr2 130cs3

~Mceso0 M6800 MICROCOMPUTER FAMILY
Microprocessor BLOCK DIAGRAM

MCM68A30A
MCM68B30A
Read Only
Memory

Random
Access
Memory

Interface
Adapter

interface

Adapter Modem

H

Y ]

Address Data
Bus Bus

MCM68A30A/MCME8B30A READ ONLY
MEMORY BLOCK DIAGRAM

Memory D
Matrix 8 :: —— Data Bus
(1024 X 8) urers
Selection
and Control

Memory Address
and Control
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MCMB68A30A*MCM6E8B30A

DC OPERATING CONDITIONS AND CHARACTERISTICS

(Full operating voltage and temperature range unless otherwise noted.)

RECOMMENDED DC OPERATING CONDITIONS

Parameter Symbol Min Nom Max Unit
Supply Voltage Vee 45 5.0 5.5 vdc
Input High Voltage VIH 2.0 - 55 Vdc
Input Low Voltage ViL -0.3 - 0.8 Vdc
DC CHARACTERISTICS
Characteristic Symbol Min Typ Max Unit
Input Current hn - 25 wuAdc
(Vin=0t0 5.5V
Output High Voltage ' VOH 24 - - Vdc
(lgH = —205uA)
Output Low Voltage VoL - 0.4 Vvdc
(loL = 1.6 mA)
Output Leakage Current (Three State) Lo - 10 uAdc
(CS=08VorCS=2.0V, V5,1 =04V 1t024V)
Supply Current . Icc - 130 mAdc
(Vec =55V, Ta =0°C)
CAPACITANCE (f - 1.0 MHz, T 5 = 25°C, periodically sampled
rather than 100% tested.) This device contains circuitry to protect the
inputs against damage due to high static voltages
Characteristic Symbol Max Unit or electric fields; however, it is advised that
normal precautions be taken to avoid application
Input Capacitance Cin 7.5 pF of any voltage higher than maximum rated voit-
Output Capscitance Cout 125 oF ages to this high-impedance circuit.

BLOCK DIAGRAM

A0 24—

A1l 23 —
A2 22 —
A3 21— Memory 3-State
A4 20— Address Matrix Buffer
AS = 19— Decode (1024 x 8)
A6 18 —
A7 17—
A8 16 —

A9 15 —

csi* 10
cs2: 1
cs3°* 13
Ccsa4* 14

*Active level defined by the customer

Ve = Pin 12
Gnd = Pin 1+
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MCM68A30A*MCM68B30A

AC OPERATING CONDITIONS AND CHARACTERISTICS
{Full operating voltage and temperature unless otherwise noted.)

(All timing with t, = tf = 20 ns, Load of Figure 1)

MCM6E8A30AL MCM6E8B30AL
Characteristic Symbol Min Max Min Max Unit
Cycle Time teye 350 - 250 - ns
Access Time tace - 350 - 250 ns
Chip Select to Output Delay co - 150 - 125 ns
Data Hold from Address tDHA 10 - 10 - ns
Data Hold from Desetection tDHD 10 150 10 125 ns

Address

FIGURE 1 - AC TEST LOAD

s0vV
RL=25k

Test Point MMOD6150

or Equiv

130 pF* M7k

MMD7000
or Equiv

*Includes Jig Capacitance

TIMING DIAGRAM

teye

20V
k0.8 v

Data Out

0.8 V

|———————— tcO—————

08V

oN
b b
<<
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MCM68A30A*MCM68B30A

CUSTOM PROGRAMMING

By the programming of a single photomask for the
MCMB8A30A/MCM6E8B30A, the customer may specify
the content of the memory and the method of enabling
the outputs.

Information on the general options of the
MCM68A30A/MCM68B30A should be submitted on
an Organizational Data form such as that shown in Figure
3. ("No Connect” must always be the highest order Chip
Select pin(s).)

Information for custom memory content may be sent
to Motorola in one of four forms (shown in order of
preference):

1. Paper tape‘output of the Motorola M6800 Software.

2. Hexadecimal coding using IBM Punch Cards.

3. EPROM (MCM2708, MCM27A08, or MCM68708).

4. Hand-punched paper tape (Figure 3).
PAPER TAPE

Included in the software packages developed for the
M6800 Microcomputer Family is the ability to produce
a paper tape output for computerized mask generation.
The assembler directives are used to control allocation
of memory, to assign values for stored data, and for
controlling the assembly process. The paper tape must
specify the full 1024 bytes.

2-172

FIGURE 2 — BINARY TO HEXADECIMAL CONVERSION

Binary Hexadecimal
Data Character

o] 0 o () (o]
[o] [o] [o] 1 1

o o] 1 o] 2

0o o 1 1 3

o] 1 o 1] a4
0 1 o 1 S
[o] 1 1 o] 6
0 1 1 1 7

1 o o o 8
1 o [s] 1 9
1 o 1 o A
1 [ 1 1 8
1 1 (o] o C
1 1 o 1 s}
1 1 1 [} 3
1 1 1 1 F

IBM PUNCH CARDS
The hexadecimal equivalent (from Figure 2) may be
placed on 80 column IBM punch cards as follows:

Step Column

1 12 Byte “‘O’° Hexadecimal equivalent for
outputs D7 thru D4 (D7 =M.S.B.)

2 13 Byte "0’ Hexadecimal equivalent for
outputs D3 thru DO (D3 = M.S.B.)

3 14-75  Alternate steps 1 and 2 for consecutive
by tes.

4 77-80 Card number (starting 0001)



MCM68A30A*MCME6E8B30A

FIGURE 3 — HAND-PUNCHED PAPER TAPE FORMA™

AR SRS

Frames

Leader Blank Tape

1toM Allowed for customer use (M < 64)

M+1, M+2 CR; LF (Carriage Return; Line
Feed)

M+3toM+66 First line of pattern information
(64 hex figures per line)

M+67,M+68 CR: LF

M+69toM+ 2112 Remaining 31 lines of hex figures,
each line followed by a Carriage
Return and Line Feed

Blank Tape

Frames 1 to M are left to the customer for internal
identification, where M < 64. Any combination of alpha-
numerics may be used. This information is terminated
with a Carriage Return and Line Feed, delineating the
start of data entry. (Note that the tape cannot begin
with a CR and/or LF, or the customer identification will
be assumed to be programming data.)

Option A (1024 x 8)
Frame M + 3 contains the hexadecimal equivalent of

bits D7 thru D4 of byte 0. Frame M + 4 contains bits
D3 thru DO. These two hex figures together program byte
0. Likewise, frames M + 5 and M + 6 program byte 1,
while M + 7 and M + 8 program byte 2. Frames M + 3 to
M + 66 comprise the firstline of the printout and program,
in sequence, the first 32 bytes of storage. The line is
terminated with a CR and LF.

Option B (2048 x 4)

Frame M + 3 contains the hexadecimal equivalent
of byte 0, bits D3 thru DO. Frame M + 4 contains byte 1,
frame M + 5 byte 2, and so on. Frames M + 3 to M + 66
sequentially program bytes 0 to 31 (the first 32 bytes).
The line is terminated with a CR and LF.

Both Options

The remaining 31 lines of data are punched in sequence
using the same format, each line terminated with a CR
and LF. The total 32 lines of data contain 32 x 64 or
2048 characters. Since each character programs 4 bits of
information, a full 8192 bits are programmed.

As an example, a printout of the punched tape for
Figure 13 would read as shown in Figure 10 (a CR and
LF is implicit at the end of each line).

FIGURE 4 — FORMAT FOR PROGRAMMING GENERAL OPTIONS

ORGANIZATIONAL DATA
MCM68A30A/68B30A MOS READ ONLY MEMORY

Customer: Motorola Use Only:

Company Quote:

Part No. Part No.:

Originator Specif. No.:

Phone No.
s
Chip Select Options: Active No Connect
Low ““Don’t Care””

Cs1
Cs2
Cs3
Cs4

DoDos

0O
O
O
O

OOooo
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@ MOTOROLA

MCM68A308
MCM68B308

1024 X 8-BIT READ ONLY MEMORY

The MCM68A308/MCM68B308 is a mask-programmable byte-
organized memory designed for use in bus-organized systems. It is
fabricated with N-channel silicon-gate technology. For ease of use,
the device operates from a single power supply, has compatibility
with TTL and DTL, and needs no clocks or refreshing because
of static operation.

The memory is compatible with the M6800 Microcomputer
Family, providing read only storage in byte increments. Memory
expansion is provided through multiple Chip Select inputs. The
active level of the Chip Select inputs and the memory content
are defined by the customer.
® QOrganized as 1024 Bytes of 8 Bits
Static Operation
Three-State Data Output
Mask-Programmable Chip Selects for

Simplified Memory Expansion
Single £10% 5-Volt Power Supply
TTL Compatible
® Maximum Access Time = 350 ns — MCM68A308

' 250 ns — MCM68B308
® 350 mW Typical Power Dissipation

MOS

(N-CHANNEL, SILICON-GATE)

1024 X 8-BIT
READ ONLY MEMORY

C SUFFIX
FRIT-SEAL CERAMIC PACKAGE
) CASE 62304

pSurFx 2*

PLASTIC PACKAGE
CASE 709-02

PIN ASSIGNMENT

MOTOROLA'S PIN-COMPATIBLE EPROM FAMILY
32 At @ N~  2avee

As(]2 23 pAe
AsQ]3 22[1A9
A4af]4 21{1s3
A3l]5 20fS1
A2l6 19 fIs4
IN1 b 18 [1s2
Ao} 17[Q7
aol]s 16 [Jae
aiffio 15 [Jas
a2 14§Jaa

vssfiz 13fla3

PIN NAMES

AO-A9 . Address Inputs

S1 sS4 . . Chip Selects

Qo Q7 Data Output
Vece +5 V Power Supply

INDUSTRY STANDARD PINOUTS Vgs . . Ground
DS9501/6-78
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MCM68A308°MCM68B308

DC OPERATING CONDITIONS AND CHARACTERISTICS

« (Full operating voltage and temperature range unless otherwise noted)

RECOMMENDED DC OPERATING CONDITIONS

' ' Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 50 55 Vdc
Input High Voltage ViH 20 - 55 Vdc
Input Low Voltage ViL -03 - 08 Vde -

DC CHARACTERISTICS
. Characteristic Symbol Min Max Unit
Input Current bin 25 uAdc
(Vin=0t055V)
Output High Voltage VOH 24 - Vdc
{lom = ~205 uA)
Output Low Voltage VoL 04 Vdc
{loL = 1.6 mA) .
Output Leakage (_:_urvenl {Three-State) Lo 10 uAdc
(S=08VorS=20V,Vyy =04V 1024V)
‘Supply Current Icc 130 mAcdc
AVee =55V, Ta =0°C)
ABSOLUTE MAXIMUM RATINGS (See Note 1)
Rating Symbol Value Unit
Supply Voltage Vee -03t0+70 vdc
Input Voltage Vin -03t0+7.0 Vdc
Operating Temperature Range Ta Oto +70 oc
Storage Temperature Range Tstg ~65 to + 150 oc
NOTE 1: Permanent device damage may occur
if ABSOLUTE MAXIMUM RATINGS are M6800 MICROCOMPUTER FAMILY
exceeded. Functional operation should be BLOCK DIAGRAM
restricted to RECOMMENDED OPERATING
CONDITIONS. Exposure to higher than recom- MC6800
mended voltages for extended periods of time Microprocessor
could affect device reliability.
MCM68A31GE|
“__ Reag Only
Memory
Random
Access
1 Memory
Interface
@+ Adapter
Interface
¢ Adsoter Modem
A |
Address Data
Bus Bus
a0 8 l—e9 ao
ar 7 | 10 a1
A2 Gr——— 11 Q2
A3 2 Memory 3State }——@=13 Q3
BLOCK A4 4 ——1 Address Matrix Output | — @14 Q4
DIAGRAM A5 3—— Decode (1024 x 8) Buttes | o 15 g
A6 2 —
a7 1 — —’:g gg
A8 23—
A9 22
s 20 — \
52 18 —
S3° 21 —4
' sa° 19 — Veg - Pin 24
* Active level defined by the user. Vss < Pin 12
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MCM68A308°MCM68B308

AC OPERATING CONDITIONS AND CHARACTERISTICS'
(Full operating voltage and temperature uniess otherwise noted.
All timing with t, = t¢ = 20 ns, Load of Figure 1)

MCM68A308 MCM68B308
Characteristic Symbol Min Max Min Max Unit
Cycle Time teye 350 - 250 - ns
Access Time tace - 350 - 250 ns
Chip Select to Output Delay tso - 150 - 150 ns
Data Hold from Address tDHA 10 - 10 - ns
Data Hold from Deselection tDHD 10 150 10 150 ns
CAPACITANCE This device contains circuitry to protect
(f=20MHz, Tp = 25°C, periodically sampled rather than 100% tested) the inputs against damage due to high static
Characteristic Symbol Max Unit vol(‘ages or electric fields; r_mwever, it is
Tnput Capacitance o 75 oF adv:sed_ that hor(nal precautions be t?kon
to avoid application of any voltage higher
Output Capacitance Cout 125 pF than maximum rated voltages to this

high-impedance circuit.

FIGURE 1 — AC TEST LOAD

5:0 v
RL=25k

Test Point MMD6150
or Equiv

130 pF * 1.7k
MMD7000
or Equiv

*Includes Jig Capacitance

TIMING DIAGRAM

teye

Address yF gg :’/ _x

Kao0v

tso

< XXTIITIRXR . 20v LK XX
5 REEBIEHAEKA 08 v CLXRXNRK

Data Out
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‘MCM68A308*MCM68B308

CUSTOM PROGRAMMING

FIGURE 2 — BINARY TO HEXADECIMAL CONVERSION

By the programming of a single photomask for the Binery PPR—
MCM68A308/MCM68B308, the customer may specify Data Character
the content of the memory and the method of enabling ° ° ° ° °
the outputs. (A ““no-connect’’ must always be the highest 0 0 0 1 B
order chip-select(s).) o (4] 1 [ 2

, o o 1 1 3

Information on the general options of the g : g ? ;
MCM68A308/MCM68B308 should be submitted on an o ' X o s
Organizational Data form such as that shown in Figure 4. 0 1 B 3 7

) 1 o o [ 8

Information for customer memory content may be 1 o o 1 9
sent to Motorola in one of four forms (shown in order : g : ? :
of preference): \ X 0 o c

1 1 [ 1 o

1. Paper tape output of the Motorola M6800 Software. 1 1 1 0 E

2. Hexadecimal coding using IBM Punch Cards. ! ! 1 1 F

3. EPROM one MCM68A708 or equivalent.

4. Hand punched paper tape (Figure 3). IBM PUNCH CARDS

The hexadecimal equivalent (from Figure 2) may be
placed on 80 column IBM punch cards as follows:

PAPER TAPE Step  Column
Included in the software packages developed for the 1 12 Byte ‘0" Hexadecimal equivalent for
M6800 Microcomputer Family is the ability to produce outputs Q7 thru Q4 (Q7 =M.S.B.)
a paper tape output for computerized mask generation. 2 13 Byte "0 Hexadecimal equivalent for
The assembler directives are used to control allocation outputs Q3 thru Q0 (Q3 = M.S.B.)
of memory, to assign values for stored data, and for 3 14-75 Alternate steps 1 and 2 for consecutive
controlling the assembly process. The paper tape must bytes.
specify the full 1024 bytes. 4 77-80 Card number (starting 0001)
]
FIGURE 3 — HAND-PUNCHED PAPER TAPE FORMAT
Frames
Leader Blank Tape
1toM Allowed for customer use (M < 64) with a CR and/or LF, or the customer identification will
M+1,M+2 CR; LF (Carriage Return; Line be assumed to be programming data.)
Feed) Frame M + 3 contains the hexadecimal equivalent of
M+3toM+66 First line of pattern information bits Q7 thru Q4 of byte 0. Frame M + 4 contains bits
(64 hex figures per line) Q3 thru Q0. These two hex figures together program byte
M+67,M+68 CR; LF 0. Likewise, frames M + 5 and M + 6 program byte 1,

M+69toM+ 2112 while M + 7 and M + 8 program byte 2. Frames M + 3 to
M + 66 comprise the first line of the printout and program,
in sequence, the first 32 bytes of storage. The line is

terminated with a CR and LF.

Remaining 31 lines of hex figures,
each line followed by a Carriage
Return and Line Feed

Blank Tape

Frames 1 to M are left to the customer for internal
identification, where M < 64. Any combination of alpha-
numerics may be used. This information is terminated
with a Carriage Return and Line Feed, delineating the
start of data entry. (Note that the tape cannot begin

The remaining 31 lines of data are punched in sequence
using the same format, each line terminated with a CR
and LF. The total 32 lines of data contain 32 x 64 or
2048 characters. Since each character programs 4 bits of
information, a full 8192 bits are programmed.
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MCM68A308°MCM68B308

FIGURE 4 — FORMAT FOR PROGRAMMING GENERAL OPTIONS

ORGANIZATIONAL DATA
MCM68308 MOS READ ONLY MEMORY

'

Customer: Motorola Use Only:

Company Quote:

Part No. Part No.:

Originator Specif. No.:

Phone No.
Chip Select: Active . Active No
High Low Connect

s1 (] ] OJ
s2 ] ] ]
s3 C] ] [
s O] O O
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| @ MOTOROLA

MCM68A316A

2048 X 8-BIT READ ONLY MEMORY
The MCM68A316A s

static operation.
The memory

are defined by the user.

® Fully Static Operation

® Three-State Data Output

® Mask-Programmable Chip Selects for
Simplified Memory Expansion

Single £10% 5-Volt Power Supply

TTL Compatible

Maximum Access Time = 350 ns

Plug-in Compatible with 2316A

a mask-programmable byte-organized
memory designed for use in bus-organized systems. It is fabricated
with N-channel silicon-gate technology. For ease of use, the device
operates from a single power supply, has compatibility with TTL
and DTL, and needs no clocks or refreshing because of fully

is compatible with the M6800 Microcomputer
Family, providing read-only storage in byte increments. Memory
expansion is provided through multiple Chip Select inputs.
active level of the Chip Select inputs- and the memory content

The

MOS

(N-CHANNEL, SILICON-GATE)

2048 X 8-BIT
READ ONLY MEMORY

C SUFFIX
FRIT-SEAL CERAMIC PACKAGE
CASE 623-04

24
P SUFFIX
N PLASTIC PACKAGE 1
ABSOLUTE MAXIMUM RATINGS (See Note 1) CASE 709-02
Rating Symbol Value Unit
Supply Voltage Vce -0.3t0+7.0 Vdc
input Voltage Vin -0.3t0+7.0 Vdc
Operating Temperature Range Ta 0to +70 oc PIN ASSIGNMENT
Storage Temperature Range Tsig -65 to +150 Sc
NOTE 1: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are AT @ U 24flvVee
exceeded. Functional operation should be restricted to RECOMMENDED As[]2 23{1Q0
OPERATING CONDITIONS. Exposure to higher than recommended voltages
for extended periods of time could affect device reliability. Agc 3 22 101
A1004 21102
M6800 MICROCOMPUTER FAMILY BLOCK DIAGRAM Aof]s 20[03
Allje6 19 Q4
MC6800 . J
Microprocessor AZ: 7 18 305
! MCM68A316A! A3t 8 7 JOG
Read Only
Memory AAE 9 16 1.0_7
asti0 15 gs1
Random o5
Access AGE " 14fIs2
Memory Vss]2 13 (1S3
Interface
Adapter PIN NAMES
AO0-A10 . . . . Address Inputs
S$1-S3 . . . . Chip Selects
Interface 3
Adapter |g—| Modem Q0-Q7 . . . . Data Output
" V Ve - - - - +5 V Power Supply
Address Data Vgs . . . . Ground

Bus Bus

2-179

DS9602/6-78



MCM68A316A

DC OPERATING CONDITIONS AND CHARACTERISTICS

(Full operating voltage and temperature range unless otherwise noted)

RECOMMENDED DC OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voltage Vece 45 50 55 Vdc
Input High Voltage ViH 20 - 55 Vdc
Input Low Voitage ViL -03 - 08 Vdc
DC CHARACTERISTICS
Characteristic Symbol Min Max Unit
Input Current lin - 25 uAdc
(Vin =010 55 V)
Output High Voltage VOH 24 - Vdc
(loH = -205 pA)
Output Low Voltage VoL - 04 Vdc
(loL = 1.6 mA)
Output Leakage Current (Three-State) Lo - 10 nAdc
(S=08VorS§=20V,Vgt=04V1024V)
Supply Current icc -- 130 mAdc
(Vec =55V, Ta =0°C)

This device contains circuitry to protect the

CAPACITANCE inputs against damage due to high static volt-
(f=20MHz, Tp = 25°C, periodically sampled rather than 100% tested) ages or electric fields; however: it is aQVvsed 'P‘"
— normal precautions be taken to avoid applica-
Characteristic Symbol Max Unit tion of any volitage higher than maximum rated
Input Capacitance Cin 75 pF voltages to this high impedance circuit.
Output Capacitance Cout 125 pF
FIGURE 1-AC TEST LOAD
50V
AC OPERATING CONDITIONS AND CHARACTERISTICS RL=25k
(Full operating voltage and temperature unless otherwise noted.
All timing with t, = t; = 20 ns, Load of Figure 1) Test Point MMD6150
or Equiv
Characteristic Symbol Min Max Unit
e Ti - 130 pF * 11.7 k
Cycle T@e teye 350 ns MMD7000
Access Time tace — 350 ns or Equiv
Chip Select to Output Delay tsO - 150 ns
Data Hold from Address tDHA 10 - ns = =
Data Hold from Deselection tH 10 150 ns
*Inciudes Jig Capacitance
A0 5 —
Al 6 — 23 Q0 _
A2 7 — F—e22 a1’
A3 8 21 Q2
Memory 3State |——g» -
B8LOCK A4 9 Adedress Matrix Output —.20 03'
DIAGRAM A5 10 —] Decode Butfers | 19 a4,
As 10 (2048 x 8) [—=e=18 as’
~ ——
A8 2
A9 3
A10 4
S1° 15
§3° 13
Ve - Pin 24
* Active level defined by the user. Vgg = Pin 12
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MCM68A316A

TIMING DIAGRAM
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MCM68A316A

CUSTOM PROGRAMMING

By the programming of a single photomask for the FIGURE 2 — BINARY TO HEXADECIMAL CONVERSION

MCM68316A, the customer may specify the content of Binary Hexadecimal
the memory and the method of enabling the outputs. Data Character
[ o o [ )
Information on the general options of the g g “’ ; ;
MCM68A316A should be submitted on an Organizational o o . , 3
Data form such as that shown in Figure 3. ° 1 ° ° a
o 1 0 1 5
Information for custom memory content may be sent [4] 1 1 [} 6
to Motorola in one of four forms (shown in order of o ; ; (‘) ;
1
preference): . o o . o
1 0 1 o A
1. Paper tape output of the Motorola M6800 Software. 1 [ 1 1 8
2. Hexadecimal coding using IBM Punch Cards. : : g “’ g
3. EPROM (TMS2716 or MCM2716). 1 1 1 o 3
4. Hand-punched paper tape. 1 1 1 1 F

I1BM PUNCH CARDS
PA:’nEcFIiu:;PEn the soft . develooed for th The hexadecimal equivalent (from Figure 2) may be
i software packages developed for the laced on 80 column IBM nch cards as follows: -
M6800 Microcomputer Family is the ability to produce a P Py ' -

paper tape output for computerized mask generation. The Step  Column

assembler directives are used to control allocation of 1 12 Byte ‘0" Hexadecimal equivalent for
memory, to assign values for stored data, and for control- . outputs Q7 thru Q4 (Q7 = M.S.B.)
ling the assembly process. The paper tape must specify the 2 13 Byte 'O Hexadecimal equivalent for
full 2048 bytes. outputs Q3 thru Q0 (Q3 = M.S.B.)
3 14-75 Alternate steps 1 and 2 for consecutive
bytes.

4 77-80. Card number (starting 0001)
Total number of cards (64)

FIGURE 3 - FORMAT FOR PROGRAMMING GENERAL OPTIONS

ORGANIZATIONAL DATA
MCM68A316A MOS READ ONLY MEMORY

Customer:
Motorola Use Only:
Company
Quote:
Part No.
Part No.:
Originator
Specif. No.:
Phone No.
Chip Select: *Don’t Care
Active High Active Low (No Connect)

§7 O O] OJ
& O ] Ol
§ O | ]

*A don’t care must always be the highest order Chip Select(s).
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@ MOTOROLA

MCMG8A316E

2048 X 8 BIT READ ONLY MEMORY

The MCMG68A316E is a mask-programmable byte-organized
memory designed for use in bus-organizéd systems. It is fabricated
with N-channel silicon-gate technology. For ease of use, the device
operates from asingle power supply, has compatibility with TTL and
DTL, and needs no clocks or refeshing because of static operation.

The memory is compatible with the M6800 Microcomputer
Family, providing read only storage in byte increments. Memory
expansion is provided through multiple Chip Select inputs. The
active level of the Chip Select inputs and the memory content
are defined by the user.

® Fully Static Operation
® Three-State Data Output
® Mask-Programmable Chip Selects for
Simplified Memory Expansion
Single + 10% 5-Volt Power Supply
TTL Compatible
Maximum Access Time = 350 ns
Plug-in Compatible with 2316E
Pin Compatible with 2708 and TMS2716 EPROMs

MOS

(NCHANNEL, SILICON-GATE)

2048 X 8 BIT
READ ONLY MEMORY

C SUFFIX
FRIT-SEAL CERAMIC PACKAGE
CASE 623-04

P SUFFIX
PLASTIC PACKAGE
CASE 708-02

MOTOROLA’S PIN-COMPATIBLE EPROM FAMILY

PIN ASSIGNMENT

A @ S 24Qlvce
AEE 2 23[Jas
asl3 221
A4 21[Is3
A3fls 20fs1
A2lle 19 JAt0
a7 18 fIs2
aof]8 17 a7
oof]9 16 flos
a0 15 flos
azfin 14 [Jos
VssQi2 13fja3
PIN NAMES
AD-A10 . . Address Inputs
S1-S3 . . . . Chip Selects
Q0-Q7 . . . . Dats Output
INDUSTRY STANDARD MNOUTS vVec - - - *8V PowarSupply
Vgs . . - . Ground
DS9600/6-78
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MCM68A316E

DC OPERATING CONDITIONS AND CHARACTERISTICS

{Full operating voltage and temperature range un|ess otherwise noted)

RECOMMENDED DC OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voltage Vece 45 50 55 Vdc
Input High Voltage VIH 20 - 55 Vdc
Input Low Voltage ViL -03 - 08 Vdc
DC CHARACTERISTICS »
. Characteristic Symbol Min Max Unit
Input Current lin - 25 uAdc
(Vin=01055 V)
Output High Voltage VOH 24 - Vdc
(IoH = -205 pA)
Output Low Voltage VoL - 04 Vdc
(IoL = 1.6 mA)
Qutput Leakage C_urn:n . vhree-State) Lo - 10 uAdc
(S=08VorS=20V,Vo,1=04V1024V)
Supply Current icc - 130 mAdc
(Vec =55V, Ta =0°C)
ABSOLUTE MAXIMUM RATINGS (See Note 1)
Rating Symbol Value Unit
Supply Voltage Vee -03t0+70 Vdc
Input Voltage Vin -0.3t0+7.0 Vdc
Operating Temperature Range TA 0to +70 oc
Storage Temperature Range Tsig -65 to +150 °c
NOTE 1: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should be restricted to RECOMMENDED
OPERATING CONDITIONS. Exposure to higher than recommended voltages
for extended periods of time could affect device reliability.
MC6800
Microprocesso
CAPACITANCE feroprocene
f =2 = 280 iodi
(f = 2.0 MHz, T 5 = 25°C, periodically sampled rather than 100% tested) MCMBBA316E
isti i Read Only
Characteristic Symbol Max Unit — Memory
tnput Capacitance Cin 75 pF
Output Capacitance Cout 125 pF Random
Access
¢ Memory
Interface
*— Adapter
M6800 MICROCOMPUTER FAMILY Interface >
BLOCK DIAGRAM 4 Adapter Modem
| B |
Address Data
Bus Bus
A0 8 —
Al 7 — —e9 Qo0
A2 6 — —e10 Q1
a3 5 ——f —11 Q2
M 3s ——
BLOCK Aa 4 — Address J:::;v Ou:;:u.t __’:: g:
DIAGRAM :: : ——{ Oecodge (2048 x 8) Buffers *15 a5
a7 1 ——e=16 Q6
A8 23 — —17 Q7
A9 22
A10 19
s1*

s2°
s3°

.

Vec Pmin 24
* Active level defined by the user. Gnd Pin 12
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MCMG68A316E

FIGURE 1-AC TEST LOAD

v
50 AC OPERATING CONDITIONS AND CHARACTERISTICS
¢ R 25k (Full operating voltage and temperature unless otherwise noted.
All timing with t, = ty = 20 ns, Load of Figure 1)
Test Point "2:“5:‘50 Characteristic Symbol Min Max Unit
urv
Cycle Time teye 350 - ns
130 pF * 1.7 k Access Time tace - 350 ns
. MMOD 7000 -
or Equiv Chip Select to Output Delay SO - 150 ns
Data Hold from Address tDHA 10 - ns
= = Data Hold from Deselection tH 10 150 ns
*Includes Jig Capacitance
TIMING DIAGRAM
This device contains circuitry to
protect the inputs against damage pe—— —— - - feye—— ————— —————=
due to high static voltages or elec- e -]
tric fields; however, it is advised
that normal precautions be taken Address gg ¥ x
to avoid application of any vol- ==
tage higher than maximum rated
voltages to this high-impedance
circuit.
o8 v

tso

08 v

20 RRRERTTTIDE
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MCMB68A316E

CUSTOM PROGRAMMING
By the programming of a single photomask for the FIGURE 2 - BINARY TO HEXADECIMAL CONVERSION
MCMG68A316E, the customer may specify the content of Binary . Hexadecimal
the memory and the method of enabling the outputs. Data Character
: ) o ) [} [
[} o o 1 1
Information on the general options of the g : g : ? :
MCMB8A316E should be submitted on an Organizational o , o o "
Data form such as that shown in Figure 3. (“No-Connect”’ ° ’ o ' 5
must always be the highest order Chip Select(s).) ° , 3 ° 6
(4] 1 1 1 7
Information for custom memory content may be sent : : g ? :
to Motorola in one of three forms (shown in order of . o . o A
preference): 1 o 1 1 -]
1 1 0 o c
1. Paper tape output of the Motorola M6800 Software. 1 1 0 1 o
2. Hexadecimal coding using IBM Punch Cards. 1 1 1 0 €
3. EPROM (TMS2716 or MCM2716). ! ! ! ! F

1BM PUNCH CARDS
PAanEc?u:::lpgn the soft . developed for th The hexadecimal equivalent (from Figure 2) may be
i software packages developed for the laced on column- IBM nch card foll :
M6800 Microcomputer Family is the ability to produce a P % Y pu rds as follows

paper tape output for computerized mask generation. The Step  Column

assembler directives are used to control allocation of 1 12 Byte ‘0 Hexadecimal equivalent for
memory, to assign values for stored data, and for control- outputs Q7 thru Q4 (Q7 = M.S.B.)
ling the assembly process. The paper tape must specify the 2 13 Byte ‘0" Hexadecimal equivalent for
full 2048 bytes. outputs Q3 thru Q0 (Q3 = M.S.B.)
3 14-75 Alternate steps 1 and 2 for consecutive
bytes.

4 77-80 Card number (starting 0001)
Total number of cards (64)

FIGURE 3 - FORMAT FOR PROGRAMMING GENERAL OPTIONS

ORGANIZATIONAL DATA
MCM68A316E MOS READ ONLY MEMORY

Customer:
Motorola Use Only:
Company
Quote:
Part No.
Part No.:
Originator
Specif. No.:
Phone No.
Chip Select: Active * Active No
High Low Connect

s1 O
s2 4
s3 O

ood
0oo
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@ MOTOROLA

MCM68A332

4096 X 8-BIT READ ONLY MEMORY

The MCM68A332 is a mask-programmable byte-organized
memory designed for use in bus-organized systems. It is fabricated
with N-channel silicon-gate technology. For ease of use, the device
operates from a single power supply, has compatibility with TTL and
DTL, and needs no clocks or refreshing because of static operation.

The memory is compatible with the M6800 Microcomputer
Family, providing read only storage in byte increments. Memory
expansion is provided through multiple Chip Select inputs. The
active level of the Chip Select inputs and the memory content
are defined by the user.

® Fully Static Operation
® Three-State Data OQutput for OR-Ties

® Mask-Programmable Chip Selects for Simplified Memory
Expansion

Single *10% 5-Volt Power Supply

Fully TTL Compatible

Maximum Access Time = 350 ns

Directly Compatible with 4732

Pin Compatible with 2708 and 2716 EPROMs
Preprogrammed MCM68A332-2 Av‘ailable

MOS

(NCHANNEL, SILICONGATE)

4096 X 8-BIT
READ ONLY MEMORY

C SUFFIX
FRIT-SEAL CERAMIC PACKAGE
CASE 623-04

24

P SUFFIX
PLASTIC PACKAGE 1
CASE 709-02

MOTOROLA’S PIN-COMPATIBLE EPROM FAMILY

PIN ASSIGNMENT

32K -

AT @ N\ 24flvee
A6(]2 23[JA8
As(]3 22[1A9
Aag4 21fIs2
A30s 20157
A206 19fA10
All7 18 AN
Aor 17pQ7
aogs 16 (106
olq 10 15 flos
azgn 14flaa

vssQi< 130003

PIN NAMES
AO--A11 . . . . Address Inputs
S . . . .Programmable
Chip Selects
Q0-Q7 . . . .Data Output
INDUSTRY STANDARD PINOUTS Vee - - - -+5 V Power Supply
Vgg . . . .Ground
DS9%619/7-78
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MCM68A332

Memory
Matrix

BLOCK
DIAGRAM

Address
Decode

(4096 X 8)

3-State
Output
Buffers

r——’? Qo
=10
——& 13
—e1a
15
16
—®17

el defined by the user.

Vcg = Pin 24
Vgs = Pin 12

DC OPERATING CONDITIONS AND CHARACTERISTICS

(Full operating voltage and temperature range unless otherwise noted)

RECOMMENDED DC OPERATING CONDITIONS

Parameter . Symbol Min Typ Max Unit
Supply Voltage {Vgc must be apphied at least 100 u's belore proper device operalion 15 achieved ) Vee 45 50 55 Vdc
Input High Voltage ViH 2.0 - 55 Vdc
Input Low Voltage ViL -03 08 Vdc
DC CHARACTERISTICS
Characteristic Symbol Min Max Unit
Input Current lin - 25 uAdc
(Vin =0t055V)
Output High Voltage VOH 24 - Vdc
(1oH = -205 uA)
QOutput Low Voltage VoL - 04 Vdc
figL 1.6 mA)
Output Leakage Current {Three-State) Lo - 10 uAdc
(S 08VorS=20V, Vg, 04V1024Vi N
Supply Current Icc - 80 mAdc
(Ve - 55V, Tp - 0°C)
ABSOLUTE MAXIMUM RATINGS (See Note 1)
Rating Symbol Value Unit This device contains circuitry to
protect the inputs against damage
Supply Voltage Vee -03t0+70 Vde due to high static voltages or elec-
Input Voltage Vin -03t0+70 Vdc tric fields; however, 1t is advised
Operating Temperature Range Ta 01to +70 oc that normal precautions be taken
- - 5 to avoid application of any vol-
Storage Temperature Range Tslg -65 10 +150 C tage higher than maximum rated
NOTE 1 Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are voltages to this high-impedance
exceeded. Functional operation should be restricted to RECOMMENDED circuit.
OPERATING CONDITIONS. Exposure to higher than recommended voltages
for extended penods of time could affect device reliability.
MC6800
CAPACITANCE Microprocessor
(f=10MHz, Ty = 25°C, periodically sampled rather than 100% tested) 4
Characteristic Symbol Typ Max Unit Mg:ﬁ;ﬁgfi??
Input Capacitance Cin 5.0 75 pF 1 Memory
Output Capacitance Cout 9.0 125 pF
Random
Access
1 Memory
Intertace
*— Adapter
M6800 MICROCOMPUTER FAMILY Interface >
BLOCK DIAGRAM ¢ Adepter || Modem
| B |
Address Data
Bus Bus
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MCMB68A332

FIGURE 1-AC TEST LOAD

5.0V
RL=25k
Test Point MMDG.15°
or equivalent
130 pF* 117k

MMD7000
or equivalent

*Includes jig capacitance

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and tempei ature unless otherwise noted.
All timing with t, = t¢ = 20 ns, Load of Figure 1)

Characteristic Symbol Min Max Unit
Cycle Time ’ teye 350 - ns
Access Time tace - 350 ns
Chip Select to Output Delay 150 150 ns
Data Hold from Address IDHA 10 - ns
Data Hold from Deselection tH 10 150 ns

TIMING DIAGRAM

teye
(JCC
20V
Addr.ess, A m‘t 08V
Chip Select, S 0.8 \‘/Q'
tso {
Chip Select, § 0.8V 0.4V
"‘H-—|
a! DH AL
Output, Q 2 a v
Waveform Waveform Waveform
Symbot input Output Symbol Input Output Symbol Input Output
MUST BE WILL BE DON'T CARE CHANGING D_ HIGH
VALID VALID ANY CHANGE STATE IMPEDANCE
PERMITTED UNKNOWN
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MCM68A332

MCM68A332 CUSTOM PROGRAMMING

By the programming of a single photomask for the
MCM68A332, the customer may specify the content of the
memory and the method of enabling the outputs.

Information on the general options of the MCM68A332
should be submitted on an Organizational Data form such as that
shown in Figure 3. (A ““No-Connect’’ or “Don’t Care’’ must always
be the highest order Chip Select(s).)

Information for custom memory content may be sent to
Motorola in one of four forms (shown in order of preference):

1. 1BM Punch Cards:

A. Hexadecimal Format
B. Intel Format
C. Binary Negative-Postive Format

2. EPROMs—two 16K (MCM2716 or TMS2716) or four

8K (MCM2708)

3. Paper tape output of the Motorola M6800 software

4. Hand punched paper tape

PAPER TAPE

Included in the software packages developed for the M6800
Microcomputer Family is the ability to produce a paper tape
output for computerized mask generation. The assembler direc-
tives are used to control allocation of memory, to assign values for
stored data, and for controlling the assembly process. The paper
tape must specify the full 4096 bytes.

1BM PUNCH CARDS, HEXADECIMAL FORMAT
The hexadecimal equivalent (from Figure 2) may be placed on
80 column IBM punch cards as follows:

Step Column

1 12 Byte "0 Hexadecimal equivalent for outputs
Q7 through Q4 (Q7 =M.S.B.)
Byte “0’ Hexadecimal equivalent for outputs
Q3 through Q0 (Q3 = M.S.B.)
3 14-75  Aiternate steps 1 and 2 for consecutive bytes.
4 77-79  Card number (starting 001).
5 Total number of cards must equal 128.

2 13

FIGURE 2 - BINARY TO HEXADECIMAL CONVERSION

Hexadecimal
Binary Data ) Character

“-4o2w-2ass00000000
-2 2 20000=~220000
“ 0“0~ 0=20-20=20=20=0
TMOOMPOONDNBWN=O

2 W 002 =200=2=00=2=200

PRE-PROGRAMMED MCM68A332P2, MCM68A332C2

The -2 standard ROM pattern contains sine-lookup and arctan-
lookup tables.

Locations 0000 through 2001 contain the sine values. The
sine’s first quadrant is divided into 1000 parts with sine values
corresponding to these angles stored in the ROM. Sin /2 is
included and is rounded to 0.9999.

The arctan values contain angles in radians corresponding to
the arc tangents of O through 1 in steps of 0.001 and are contained
in locations 2048 through 4049.

Locations 2002 through 2047 and 4050 through 4095 are
zero filled. .

All values are represented in absolute decimal format with four
digit precision. They are stored in BCD format with the two most
significant digits in the lower byte and the two least significant
digits in the upper byte. The decimal point is assumed to be to
the left of the most significant digit.

SSin(—l_ )= i
Example: Sm(moo 2) 0.0016 decimal
Address Contents

0002 0000 0000
0003 0001 0110

* FIGURE 3 — FORMAT FOR PROGRAMMING GENERAL OPTIONS

ORGANIZATIONAL DATA
MCM68A332 MOS READ ONLY MEMORY

S1
S2

Customer:
Motorola Use Only
Company
Quote
Part No.
Part No.
Originator
Specif. No.
Phone No.
Chip Select Options: Active High Active Low No-Connect

] O
O a




@ MOTOROLA

MCM68A364
MCM68B364

8192 X 8-BIT READ ONLY MEMORY

The MCM68A364/MCM68B364 is a mask-programmable byte-

organized memory designed for use in bus-organized systems. It is

. fabricated with N-channel silicon-gate technology. For ease of use,
the device operates from a single power supply, and has
compatibility with TTL. The addresses are latched with the Chip Enable
input — no external latches required.

The memory is compatible- with the M6800 Microcomputer
Family, providing read only storage in byte increments. The Chip
Enable input deselects the output and puts the chip in a power-gown
mode.

® Automatic Power Down
® Low Power Dissipation — 150 mW active (typical)
35 mW standby (typical)

® Single £10% 5-Volt Power Supply

® High Output Drive Capability (2 TTL Loads)
® Three-State Data Output for OR-Ties

@ TTL Compatible

® Maximum Access Time — 250 ns — MCM68B364
350 ns — MCM68A364

@ Pin Compatible with 8K — MCM68A308, 16K — MCM68A316E.
and 32K — MCM68A332 Mask-Programmable ROMs

@ Pin Compatible with 24-pin 64K EPROM MCM68764

MOS

(N-CHANNEL, SILICON-GATE)

8192 X 8-BIT
READ ONLY MEMORY

L SUFFIX
CERAMIC PACKAGE
CASE 716-06

P SUFFIX 24
PLASTIC PACKAGE
CASE 708-02

MOTOROLA’S PIN-COMPATIBLE EPROM FAMILY

INDUSTRY STANDARD PINOUTS

PIN ASSIGNMENT

amelie N upvec
A6 ]2 23 A8
As[]3 223 A9
A4 4 213 A2
A5 200E
A2 6 190 A10
IS =} 18 An
Ao (]s 173 a7
aoe 161 a6
[o}] = 1) 15[ a5
Qn 1[04
vss 12 1303 a3
PIN NAMES
A0 -A12 . Address
E Chip Enable
Qo Q7 Data Output
Vece - - - +5 V Power Supply
Vgs . . . Ground

This device contairs circuitry to protect
the inputs against damage due to high
static voltages or electric fields; however,
it is advised that normal precautions be
taken to avoid application of any voltage
higher than maximum rated voltages to
this high-impedance circuit.

2-191
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MCM68A364*MCM68B364

pefpum o0 o
— 10 D1
:; 2 —e 11 D2
BLOCK ——4 Address Memory 3-State ——e= 13 D3
As 4 Decode Matrix Output f——es14 Da
DIAGRAM :: ; (8192 X 8) Butfers e 15 D5
A7 1 ‘—e=16 D6
— —e 17 D7
A8 23 —
A9 22 —
A10 19 —
A11 18 —
A12 21 —
E 20 s 2 Vee = Pin 24
N Vgsg = Pin 12
ABSOLUTE MAXIMUM RATINGS (See note)
Rating . Symbol Value Unit
Supply Voltage Vce -051t0 +7.0| Vdc
Input Voltage Vin -051t0 +7.0] Vdc
Operating Temperature Range TA Oto +70 °C
Storage Temperature Range Tslg | -65t0 +150| °C

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be restricted to
RECOMMENDED OPERATING CONDITIONS. Exposure to higher than recommended voltages for extended periods of time could

affect device rehability
DC OPERATING CONDITIONS AND CHARACTERISTICS

(Full operating voltage and temperature range unless otherwise noted.)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Nom Max Unit
Supply Voltage Vce 45 50 55 Vdc
(Vce must be applied at least 100 us before proper device
operation is achieved)
Input High Voltage VIH 20 — 55 Vdc
Input Low Voltage ViL -0.5 — 08 Vdc
RECOMMENDED OPERATING CHARACTERISTICS
Characteristic Symbol Min Typ Max Unit
Input Current (Vin = 0 to 5.5 V) iin -10 — 10 pAdc
Output High Voltage (IoH = -220 pA) . VoH 24 — — Vdc
Output Low Voltage (oL = 3.2.mA) Vou — — 04 Vdc
Output Leakage Current (Three-State) ILo -10 — 10 pAdc
(E=2.0V,Vout=0Vto55V)
Supply Current — Active* lcc — 25 40 mAdc
{Minimum Cycle Rate)
Supply Current — Standby N Is — 7 10 mAdc
(E = VIH)
*Current is proportional to cycle rate.
CAPACITANCE (f=1.0 MHz, Tp =25°C, periodically sampled rather than 100% tested)
N Characteristic Symbol | Max | Unit
Input Capacitance Cin 8 pF
Output Capacitance Cout 15 pF
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MCM68A364*MCM68B364

AC OPERATING CONDITIONS AND CHARACTERISTICS

RECOMMENDED OPERATING COND|TIONS
(TA=010 70°C, V¢c = 5.0V +10% All iming with t; = tf = 20 ns, load of Figure 1)

Read Cycle

2-193

MCM68B364 MCM68A364
Parameter Symbol Min Max Min Max Unit
Chip Enable Low to Chip Enable Low of Next Cycle (Cycle Time) tELEL 375 - 450 - ns
Chip Enable Low to Chip Enable High tELEH 250 — 300 - ns
Chip Enable Low to Output Valid (Access) tELQV — 250 — 300 ns
Chip Enable High to Output High Z (Off Time) tEHQZ — 60 — 75 ns
Chip Enable Low to Address Don't Care (Hold) tELAX 60 - 75 — ns
Address Valid to Chip Enable Low (Address Setup) tAVEL 0 — 0 — ns
Chip Enable Precharge Time tEHEL 125 - 150 — ns
TIMING DIAGRAM
tELEL |
VIH— N
CHIP ENABLE, E \
ViL— k
tELEH ] tEHEL
tAVEL le—tELAX l-tenozol
ViH—
ADDRESS. A VALID
ViL—
tELQY >
VOH— L
DATA OUTPUT, Q High VALID —————High 2 ————
VoL— 4
FIGURE 1 — AC TEST LOAD
WAVEFORMS
Waveform Input Output
50V Symbol
MUST 8€ wiLL BE
RL=12k VALID VALID
CHANGE WILL CHANGE
Test Point MMD6150 m FROMH TO L FHOM H TO L
J_ or Equiv
7 CHANGE WILL CHANGE
100 pF* 109 k /2;’2:/ FROM L TOH FROML TOH
MMD 7000
DON'T CARE CHANGING
or EqulV m ANY CHANGE STATE
= L PERMITTED ~ UNKNOWN
*Includes Jig Capacitance : ) .Mr:gbrnce




MCM68A364°eMCM68B364

TIMING PARAMETER ABBREVIATIONS
tx X X X
signal name from which interval is defmed—l_—l
transition direction for first signal
signal name to which interval is defined
transition direction for second signal

The transition definitions used in this data sheet are:
H = transition to high
L = transition to low
V = transition to valid
X = transition to invalid or don’t care
Z = transition to off (high impedance)

TIMING LIMITS

The table of timing values shows either a minimum or
a maximum limit for each parameter. Input requirements
are specified from the external system point of view.
Thus, address setup time is shown as a minimum since the
system must supply at least that much time (even though
most devices do not require it). On the other hand,
responses from the memory are specified from the device
point of view. Thus, the access time is shown as a maxi-
mum since the device never provides data later than
that time. -

CUSTOM PROGRAMMING

By the programming of a single photomask for the
MCMB68A364/MCM68B364, the customer may specify the
contents of the memory.

Information for custom memory content may be sent to
Motorola in one of two forms (shown in order of preference):

1. Magnetic Tape — 9 Track, 800 bpi, odd parity written
in EBCDIC character code. Motorola's R.0.M.S. for-
mat.

2. EPROMs — one 64K (MCM68764), two 32K
(MCM2532), four 16K (MCM2716 or TMS2716), or
eight 8K (MCM2708).

3. IBM Punch Cards

A. Hexadecimal Format
B. INTEL Hexadecimal Format

IBM PUNCH CARDS, HEXADECIMAL
FORMAT

The hexadecimal equivalent (from Figure 2) may be
placed on 80 column IBM punch cards as follows:

Step  Column

1 12 Byte “0” Hexadecimal equivalent for out-
puts Q7 through Q4 (Q7=M.S.B.)

2 13 Byte 0" Hexadecimal equivalent for out-
puts Q3 through Q0 (Q3=M.S.B.)

3 14-75 Alternate steps 1 and 2 for consecutive
bytes

4 77-79 Card number (starting 001)

5 Total number of cards must equal 256

FIGURE 2 - BINARY TO HEXADECIMAL CONVERSION

Binary
Data
[} o
[s] (o]
0 o
o o
o 1
(o] 1
o] 1
o] 1
1 [s]
1 o
1 ]
1 1]
1 1
1 1
1 1
1 1

- 4 00 - ~00==00==00

Hexadecimal
Character
[s] o
1 1
(o] 2
1 3
[o] 4
1 S
o] 6
1 7
o 8
1 9
o] A
1 8
(o} C
1 D
0 E
1 F

2-1%4



MCMG68A364°MCM68B364

M6800 MICROCOMPUTER FAMILY
BLOCK DIAGRAM

MC6800
Microprocessor

MCM68A364
MCM6E8B364
Read Only
Memory

Random
Access
Memory

Interface
Adapter

Interface

Adapter Modem

by

Address Data
Bus Bus

READ ONLY MEMORY
BLOCK DIAGRAM

Memory
Matrix
(8192 X 8)

!

Selection
and Control

f

Memory Address
and Control

Dats
Buffer

| -

——4# Dsta Bus

PRE-PROGRAMMED MCM68A364P3/L3

The -3 standard ROM pattern contains log (base 10)
and antilog (base 10) lookup tables for the 64K ROM.
Locations 0000 through 3599 contain log base 10
values. The arguments for the log table range from 1.00
through 9.99 incrementing in steps of 1/100. Each log
value. I1s repiesented by .in eight-digit decimal number
with decimal pr ‘11t assumed to be to the left of the most-
significant digit.
~tilog (base 10) are stored in locations 4096 through
8075. The ¢ ,uments range from .000 through .999
incrementing .n steps of 1/1000. Each antilog value is

represented by an eight-digit decimal number with
decimal point assumed to be to the right of the most-
significant digit.

Locations 3600 through 4095 and 8096 through
8191 are zero filled.

All values are represented in absolute decimal format
with eight digit precision. They are stored in BCD format
with the two most significant digits in the lower byte and
the remaining six digits in the three consecutive
locations.

Example:

log10 (1.01) = .00432137 decimal

Address | Contents
4 0000 0000
5 0100 0011
6 0010 0001
7 0011 0111
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@ MOTOROLA MCM68365

Advance Information |

MOS

8192 x 8-BIT READ ONLY MEMORY (N-CHANNEL, SILICON-GATE)
The MCM68365 is a mask-programmable byte-organized memory 8192 x 8-BIT
designed for use in bus-organized systems. It is fabricated with READ ONLY MEMORY

N-channel silicon-gate technology. For ease of use, the device operates
from a single power supply, has compatibility with TTL, and needs no
clocks or refreshing because of static operation.

The memory is compatible with the M6800 Microcomputer Family,
providing read only storage in byte increments. The active level of the
Chip Enable input and the memory content is defined by the user. The
Chip Enable input deselects the output and puts the chip in a power-
down mode.

@ Fully Static Operation

® Automatic Power Down

® Low Power Dissipation — 2256 mW Active (Typical)
30 mW Standby (Typical)

® Single +10% 5-Volt Power Supply C SUFFIX P SUFFIX
® High Output Drive Capability (2 TTL Loads) CEH:&:S&&AGE PLAS;'SCE:::KAGE
® Three-State Data Output for OR-Ties CASE 623

® Mask Programmable Chip Enable
® TTL Compatible

® Maximum Access Time — 250 ns — MCM®68365-25
350 ns — MCM68365-35

® Pin Compatible with 8K — MCMB68A308, 16K — MCM68A316E,

PIN ASSIGNMENT

and 32K — MCMB68A332 Mask-Programmable ROMs Al @ S 24QVee
A6Q2 23f1A8
As]3 2[1 A9
MOTOROLA'S PIN-COMPATIBLE EPROM FAMILY A44 2agAa12
32K A30Q5 200E
A2l 6 19[JA10
A7 18 1A
Aol 170a7
aofe 16 fla6
aigio 15 {]Q5
an 14f)Qa
Vssfi2 13fJQ3

PIN NAMES
AQ-A12...... Address
E......Chip Enable
Qo-Q7...... Data Output
Veeooes +5 V Power Supply,
Vgs...... Ground

This device contains circuitry to protect the
inputs against damage due to high static
voltages or electric fields; however, it is ad-
vised that normal precautions be taken to
INDUSTRY STANDARD PINOUTS avoid application of any voltage higher than

maximum rated voitages to this high im-
pedance circuit.

ADI844/9-80
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MCM68365

BLOCK DIAGRAM

A0 8 —] | _» 9 oo
Al 7 — - — 10 01
A2 6 —] —>11 D2
22 3 _ Address M'\:morv — > 3State L— 313 O3
Decode atnx »| Output  p—--—314 D4
A5 3 — (8192 x 8) > Butfers L ._.315 D5
A6 2 —- >l 3 16 D6
A7 1 — | . .»17 D7
A8 23 —]
A9 22 —
a0 19 — |
A1l 18 —
A12 21 ]
3
B 20 Veo=Pin 24
Vgg=Pin 12
*Active level defined bv the user
ABSOLUTE MAXIMUM RATINGS (See Note)
Rating Symbol Value Unit
Supply Voltage Vce -0310 +7.0 v
Input Voltage Vin -0310 +7.0 \
Operating Temperature Range Ta 0to +70 °C
Storage Temperature Range Tsig -65to +150 °C

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be restricted to
RECOMMENDED OPERATING CONDITIONS. Exposure to higher than recommended voltages for extended periods of time could af-
fect device reliability

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Nom Max Unit
Supply Voltage
(n\)/pc\(/: mustgbe applied at least 100 us before proper device operation i1s achieved) vee 45 50 55 v
Input High Voltage ViH 2.0 - 55 v
Input Cow Voltage ViL -03 - 08
RECOMMENDED OPERATING CHARACTERISTICS
Characteristic Symbol Min Typ Max Unit
Input Current (V,n=0105.5 V) hin - - 10 pA
Output High Voltage (o= - 205 xA) VOH 24 - - \
Output Low Voltage (o =3.2 mA) VoL - - 0.4 \
Output Leakage Current (Three-State) (E=2.0V, Vo ;{=0.4 V 10 2.4 V) Lo — — 10 A
Supply Current — Active (Vcc=5.5V, To=0°C) Icc - 45 80 mA
Supply Current — Standby (Vcc=56.5V, Tpo=0°C, E= V) Iss - 6.0 15 mA
CAPACITANCE
(f=1.0 MHz, Ta =25°C, periodically sampled rather than 100% tested)
Characteristic Symbol Max Unit
input Capacitance Cn 75 pF
Output Capacitance Cout 125- pF
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MCM68365

AC OPERATING CONDITIONS

AND CHARACTERISTICS

Read Cycle

RECOMMENDED OPERATING CONDITIONS

(TA=01t0 70°C, VCC=5.0V +£10%. All timing with tr=1tf= 10 ns, load of Figure 1)

Parameter Symbol MCM68366-26 MF:MMS-S
Min Mex Min Max
Address Valid to Address Don’t Care (Cycle Time when Chip Enable is held Active)| tayax 250 - 350 -
Chip Enable Low to Chip Enable High ELEH 250 - 350 -
Address Valid to Output Valid (Access) tAvVQV — 250 - 350
Chip Enable Low to Output Valid (Access) tELQV — 250 - 350
Address Valid to Output Invalid tAVQaX 10 - 10
ip Enable Low to Output Invalid tELQX 10 - 10 —
Chip Enable High to Output High-Z tEHQZ 0 70 0 80
" Chip Selection to Power Up Time tpy 0 = 0 -
Chip Deselection to Power Down Time tPD - 100 - 120
Address Valid to Chip Enable Low (Address Setup) tAVEL 0 - 0 -
READ CYCLE TIMING 1 TAVAX »!
(E Held Low) ViH
Address B
: ViL
. [e—1AVQV———— ]
re——1AvQX
- VOH
Q (Data Out) Previous Data Valid Data Valid VoL
YCLE TIMING 2
READ CYCLE G AVEL
- ViH
Address Address Valid
. vie
_ tELEH '
E EEmE— VIH
K Vi
r&———1ELQV. tEHQZ ,1—
[e—ELaX VoH
Q (Data Out) Hi-Z Data Valid | )=HiZiyg
r
—-j tpy rq— ! —»| wo
V€ IgCmm e
Supply r
Current 'SB

TIMING PARAMETER ABBREVIATIONS
tX X XX

=1

The transition definitions used in this data sheet are:
H = transition to high
L= transition to low
V = transition to valid
X = transition to invalid or don't care
Z = transition to off (high impedance)

signal name from which interval is defined
transition direction for first signal

signal name to which interval is defined
transition direction for second signal

2-198

TIMING LIMITS

The table of timing values shows either a minimum or a
maximum limit for each parameter. Input requirements are
specified from the external system point of view. Thus, ad-
dress setup time is shown as a8 minimum since the system
must supply at least that much time (even though most
devices do not require it). On the other hand, responses from
the memory are specified from the device point of view.
Thus, the access time is shown as a8 maximum since the
device never provides data later than that time.



MCM68365

WAVEFORMS FIGURE 1 — AC TEST LOAD
Waveform
Symbol Input Output
Must Be Will Be sov
Valid Valid
RL=12k
Change Will Change Test Point MMD6150
FromHto L FromH to L ’ or Equiv.
130 pF* 1.7k
Change Will Change MMD7000
From L to H From L to H or Equiv.
Don’t Care: Changing: - -
Any Change State *Includes Jig Capacitance
Permitted Unknown
High
- Impedance
MC8800 MICROCOMPUTER FAMILY BLOCK DIAGRAM
MCG300 READ ONLY MEMORY BLOCK DIAGRAM
Microprocessor
MCM68365
- Read Only
¢ f Memory
Memory
Matrix Data
Fandom (8192x8) Bufter [ Date Bus
Access
L__Memory |
I Interface
# Adapter
I Selection
3 and
b Interface Control
Adapter : Modem
\J \/ Memory Address
Address Data and Control
Bus Bus
PRE-PROGRAMMED MCM683656P36-3/C356-3, Locations 3600 through 4095 and 8096 through 8191 are
MCM68365P25-3/ C25-3 zero filled.

All values are represented in absolute decimal format with
eight digit precision. They are stored in BCD format with the
two most significant digits in the lower byte and the remain-
ing six digits in the three consecutive locations.

B The — 3 standard ROM pattern contains log (base 10) and
- antilog (base 10} lookup tables for the 64K ROM.
i/ Locations 0000 through 3599 contain log base 10 values.
+ . The arguments for the log table range from 1.00 through
"~ 9.99 incrementing in steps of 1/100. Each log value is
represented by an eight-digit decimal number with decimal
point assumed to be to the left of the most-significant digit.
Antilog (base 10) are stored in locations 4096 through

Example: log10(1.01) =0.00432137 decimal

Address |  Contents

. 8095. The arguments range from .000 through .999 in- 4 0000 0000
crementing in steps of 1/1000. Each antilog value is 5 0100 0011
represented by an eight-digit decimal number with decimal 6 0010 0001

7 0o o

point assumed to be to the right of the most-significant digit.
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MCM68365

CUSTOM PROGRAMMING

By the programming of a single photomask for the
MCM68365, the customer may specify the content of the
memory and the method of enabling the outputs.

Information on the general options of the MCM68365
should be submitted on an Organizational Data form such as
that shown in Figure 2.

Information for custom memory content may be sent to
Motorola in one of two forms (shown in order of preference):
1. Magnetic Tape
9 track, 800 bpi, odd parity written in EBCDIC charac-
ter code. Motorola R.0.M.S. format.

2. EPROMs — four 16K (MCM2716, or TMS2716, or eight
8K (MCM2708), one 64K or two 32K)

FIGURE 2 — FORMAT FOR PROGRAMMING GENERAL OPTIONS

ORGANIZATIONAL DATA
MCM68365 MOS READ ONLY MEMORY

Phone No

Customer:
Company Motorola Use Only:
Part No Quote:
Originator Part No:
Specif. No:

Enable Options:

Active High Active Low

Chip Enable D D
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@ MOTOROLA

MCM68366

Advance Information

8192 x 8-BIT READ ONLY MEMORY

The MCM68366 is a mask-programmable byte-organized memory
designed for use in bus-organized systems. It is fabricated with
N-channel silicon-gate technology. For ease of use, the device operates
from a single power supply, has compatibiiity with TTL and DTL, and
needs no clocks or refreshing because of static operation

The memory is compatible with the M6800 Microcomputer Family,
providing read only storage in byte increments. The active level of the
Output Enable input and the memory content is defined by the user
The Output Enable input deselects the output.
® Fully Static Operation
® Fast Data Valid Time for High Speed Microprocessors
® Low Power Dissipation — 225 mW Active (Typical)
® Single +10% 5-Volt Power Supply
@ High Output Drive Capability (2 TTL Loads)

@ Three-State Data Output for OR-Ties
® Mask Programmable Output Enable
® TTL Compatible
® Maximum Access Time — 120 ns from Output Enable
250 ns from Address — MCM68366-25
350 ns from Address — MCM&8366-35
® Pin Compatible with 8K and 32K — Mask-Programmable ROMs
® Pin Compatible with MCM68766 64K EPROM

(N-CH

MOS

ANNEL, SILICON-GATE)

8192 x 8-BIT

READ ONLY MEMORY

il
Rl
C SUFFIX P SUFFIX
FRIT-SEAL PLASTIC PACKAGE
CERAMIC PACKAGE CASE 709
CASE 623

MOTOROLA'S PIN-COMPATIBLE EPROM FAMILY
32K

INDUSTRY STANDARD PINOUTS

a7

A6(Q2
A5(3
A4f]4

A3
A0
Al
Ao(s
aoj9
Q1Q
Q2]
Vssq

PIN ASSIGNMENT

PIN NAMES

A0-A12...... Address

G..
Q0-Q7...... Data Output
Vce-..... +5 V Power Supply
Vss......Ground

... Output Enable

This device contains circuitry to protect the
inputs against damage due to high static

voltages or el

lectric fields; however, it is ad-

vised that normal precautions be taken to

avoid applica
maximum ra

tion of any voltage higher than
ted voltages to this high im-

pedance circuit
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MCM68366

BLOCK DIAGRAM

A0 8 — > | —» 9 oo
Al 7 » 10 o1
A2 6 — > .11 02
A3 S — Address Memory 3State L ——3.13 D3
Al 4 Matrix > Output l——>» 14 D4
Decode >
AS : — (8192 x 8) —3| Butters L 315 DS
A6 —
3 L 16 06
A7 1 e—]
a8 23 | ——. 17 D7
A9 22 — A
A10 19—
A1l 18 ——od
A12 21 —
T Vee=Pin 24
Vss=Pin 12
*Active Level Defined by the User
ABSOLUTE MAXIMUM RATINGS (See Note 1)
Rating . Symbol Value [ Unit
Supply Voltage Ve -031t0 +7.0 Vdc
Input Voltage Vin -03t0 +7.0 Vdc
Operating Temperature Range TA Ot +70 °C
Storage Temperature Range Tstg -651t0 +150 °C
NOTE 1: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be restricted to

RECOMMENDED OPERATING CONDITIONS. Exposure to higher than recommended voltages for extended periods of time could af-
fect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS

(Full operating voltage and temperature range unless otherwise noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Nom Max Unit
Supply Voltage
. (flpc:; must‘:j be applied at least 100 us before proper device operation is achieved) vVee 45 50 55 Vde
Input High Voltage ViH 20 — 5.5 Vde
Input Low Voltage ViL -0.3 - 0.8
RECOMMENDED OPERATING CHARACTERISTICS
Characteristic Symbol Min Typ Max Unit
Input Current (Vin=0t0 5.5 V) lin — - 10 _pAdc
Output High Voltage (IoH = — 2054A) VOH 24 - — Vde
Output Low Voltage (g =3.2 mA) VoL — — 0.4 Vdc
Output Leakage Current (Three-State) (G=2.0'V, Vou1=0.4 V to 2.4 V) [[We) — — 10 uAdc
Supply Current (Ve =5.5V, TAo=0°C) 1 Icc - 45 80 mAdc
CAPACITANCE
(f=1.0 MHz, TA=25°C, periodically sampled rather than 100% tested)
- Characteristic Symbol | Mex Unit
Input Capacitance ’ Cin 75 pF
Output Capacitance Cout 12.5 pF
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MCM68366

AC OPERATING CONDITIONS AND CHARACTERISTICS

Read Cycle

RECOMMENDED OPERATING CONDITIONS
{TA=010 70°C, VcCc=5.0 V+ 10%. All timing with ty=tf= 10 ns, load of Figure 1)

MCM68366-25 MCM68366-35 .
Parameter Symbol C Unit
’ Min Max Min Max
Address Valid to Address Don't Care
- 3 -

_(Cycle Time when Output Enable is Held Active) tAVAX 20 50 s
Address Valid to Output Valid (Access) tAVQV — 250 ~ 350 ns
Output Enable Low to Output Valid (Access) GLQV - - 120 — 120 ns
Address Valid to Output Invalid tAVQX 10 - 10 - ns
Output Enable Low to Oytput Invalid leLax 10 - 10 - ns
Output Enable High to Output High-Z tGHzQ 0 70 0 80 ns
Address Valid to Output Enable Low {Address Setup) tAVQL 0 — 0 - ns

READ CYCLE TIMING 1 tAVAX >
‘(G Held Low) ViH
Address P 3
' ViL
- tavav >
M—‘AVOX——D‘
\Z
Q (Data Out) Previous Data Valid Data Valid oH
| VoL
READ CYCLE TIMING 2
[€— 'AVGL
ViH
Address Address Valid
viL
G ——_N VIH
S ViL
- tGLQV. o tGHQZ ld—
le—1GLax—> VoH
Q (Data Out) Hi-Z Data Valid )-HiZey o,
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WAVEFORMS
Waveform
Symbol input Output
Must Be Wili Be
Vahd Vand
Change Will Change
m FromH to L FromH e L
Change Will Change
From L to H From L to H
Don't Care Changing
Any Change Siate
Permitted Unknown
High
> - Impedance

MC6800 MICROCOMPUTER FAMILY BLOCK DIAGRAM

MC6800
Microprocessor

MCM68366
Read Only
Memory

Random
Access
Memory

Interface
Adapter

Interface

Adapter  jat— Modem

Y 14
Address Data
Bus Bus

PRE-PROGRAMMED MCM68366P35-3/C35-3,
MCM68366P25-3/C25-3
The -3 standard ROM pattern contains log (base 10) and
antilog (base 10) lookup tables for the 64K ROM.
Locations-0000 through 3599 contain log base 10 values.
The arguments for the log table range from 1.00 through
9.99 incrementing in steps of 1/100. Each log value is
represented by an eight-digit decimal number with decimal
point assumed to'be to the left of the most-significant digit.
Antilog (base 10) are stored in locations 4096 through
8095. The arguments range from 0.000 through 0.999 in-
crementing in steps of 1/1000. Each antilog value is
represented by an eight-digit decimal number with decimal
point assumed to be to the right of the most-significant digit.

FIGURE 1 — AC TEST LOAD

50V
RL=12«k
lest Point MM_DGISO
or EquIv
130 pF* == 117k
MMD 7006
or Equiv
*Includes Jig Capacitance

READ ONLY MEMORY BLOCK DIAGRAM

Memory

Matrix Data
(8192 x 8) > gutter [ Data Bus

Selection
and
Control

Memory Address
and Control

Locations 3600 through 4095 and 8096 through 8191 are
zero filled.

All values are represented in absolute decimal format with
eight digit precision. They are stored in BCD format with the
two most significant digits in the lower byte and the remain-
ing six digits in the three consecutive locations.

Example: log1g (1.01) = 00432137 decimal

Address | Contents
4 0000- 0000

5 0100 0011
6 0010 0001
7 0011 o
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CUSTOM PROGRAMMING

By the programming of a single photomask for the Information for custom memory content may be sent to
MCM68366, the customer may specify the content of the Motorola in one of two forms {shown in order of preference):

memory and the method of enabling the outputs. 1. Magnetic Tape

9 track, 800 bpi, odd parity written in EBCDIC charac-
ter Code. Motorola’'s R.O.M.S. format.

Information on the general options of the MCM68366 2. EPROMs — one 64K (MCM68764, MCM868766), two
should be submitted on an Organizational Data form such as 32K (MCM2532), four 16K (MCM2716, or TMS2716),
that shown in Figure 3. or eight 8K (MCM2708).

FIGURE 3 — FORMAT FOR PROGRAMMING GENERAL OPTIONS

ORGANIZATIONAL DATA
MCME8366 MOS READ ONLY MEMORY

Customer:
Company Motorola Use Only
Part No.— Quote
Oniginator Part No:
Specif. No
Phone No.

Enable Options:

Active High Active Low

Output Enable D D
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MOTOROLA

Semiconductors

MCM 2802

Advance Information

32 x 32 BIT SERIAL ELECTRICALLY ERASABLE PROM

The MCM2802 is a 1K-bit serial Electrically Erasable PROM designed
for applications requiring both non-volatile memory and in-system
information updates. In digital tuning systems, it provides storage
for up to 32 channels. It has external control of timing functions
and serial format for data and address.

® Single 5V supply in Read mode

e 5V and 25V supply for Erase and Program
o In-System Program/Erase Capability

® 0-100kHz clock rate

MOS

(N-CHANNEL, SILICON GATE)

32X 32BIT
ELECTRICALLY ERASABLE PROM

L SUFFIX

e Floating gate process CERAMIC PACKAGE
P X
o Expandable to 16K-bit systems SUFFIX CASE 632.06
PLASTIC PACKAGE ALSO AVAILABLE
* Word and Array erasable CASE 646.05
FIGURE 1 — BLOCK DIAGRAM PIN ASSSIGNMENT

* For normal operation, hardwired to Vgg.

PIN NAMES
VPC. ........ Program Voltage Control
ADQ . Address Input + Data Input/Output
TIL,T2. ... i Margin Testing
Cci1,Cc2,c3,C4 ..... Chip Address 1 to 4 !
CL ..o i e e Clock
RE .. o Reset
ADDA. . ....... Shift Register Select

This device contains circuitry to protect the
inputs against damage due to high static
voltages or electric fields; however, it is
advised that normal precautions be taken to
avoid application of any voltage higher than
maximum rated voltages to this high
impedance circuit.

This is advance information and specifications are subject to change without notice
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M 2802

ABSOLUTE MAXIMUM RATINGS (Voltages referred to Vgg)

Rating |Symbol Min Max Unit
DC Supply Voltage Voo —05 8 Vde
Programming Voltage Vpp —0.5 28 Vdc
input Voltage VIN —0.5 8 Vdc
VP Control Output Vpc —05 28 Vde
Operating Temperature Range Ta —40 85 °c
Storage Temperature Range Tstc —56 150 °c

NOTE — Permanent device damage may occur if ABSOLUTE MAXIMUM
RATINGS are exceeded. Functional operation should be restricted to
RECOMMENDED OPERATING CONDITIONS. Exposure to higher than
recommended voltages for extended periods of time could affect device
reliability.

SWITCHING CHARACTERISTICS (T5 =0...70°C; Vpp =5V +10%; Vp=245V£ 15V

Pin Symbol Parameter Fig No Min Max Unit
teR Erase time 100 ms
WR Write time 10 ms
CcL FCL Clock Frequency FCL = ”TCL 2 100 kHz
cL toLH Clock High Level Hold Time 2 4 us
CL toLL Clock Low Level Hold Time 2 4 us
CL tCLRF Clock Fall Time and Rise Time 2 1 us

AD/DA tAD/DA Register Control to Clock

Delay Time except for tpeap 2 1 us

tREAD After READ opcode only 3 2 100 us

10 tpsup | Data In Set-Up 2,3 2 bs
toH Data In Hold 2,3 0.1 HS

1/0 tbouTs Data Out Serial Delay 3 1 us
tpQUTP Data_ Out Parallel Delay 3 3 us

o Cout Output Capacitance (Vg =0 V) 12 pF
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Pin Characteristic Condition Symbol Min Max |Unit
Vpp Supply Current Ipp 3 mA
Vop Supply Current 3% 20 |mA

110 Tristate Input/ Vou= 24V IoH —0.1 mA

Output Vo =05V oL 18 mA

Tristate T 10 | uA

All Inputs
Except 1/0 Input Leakage 'lN 10 BA
Vpe VP Control | Von =1V loN 0.7 mA
Pull down device OFF state Vmax Vpp

Vorr=VP | lofF . 10 | kA

All Inputs Input Low Voltage ViL 08 v
Input High Voltage ViK 24 v

FIGURE 2 - GENERAL TIMINGS

DC CHARACTERISTICS (Tp = 0...70°C; Vpp =5V £10%; Vp=245V+15V

tooute

tosup ton tarRfF  tcLH tow tCLRF
d

|

cLock / I

—— !

|

I

ADQ () X i
AD/ BA

.

—'—J_ .

tapDA tADDA tosup ton

FIGURE 3 — READOUT TIMINGS: |

trEAD :

i

i

i

cLock i

i

i

:

ADQ BITo BIT1 !

ADDR + READ CODE (900) IN DATA OUT !

— 1

AD (DA !

i

|

{
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602-¢

CLOCK
ADQ
AD/DA
OP CODE
(FORCED) (FORCED) (DECODED )
PIS ’: L JL

INTERNAL
SIGNALS

]
3
g

FIGURE 4 — READOUT SEQUENCE

~
1 2 12 1 2 k-3 1 2 33 1 2 2
cLocK N
g n Ly nng Al hl o RA A ]
JL JL L L
we  —(— X o x X / O eoH—
ERASE CODE IN T WRITE CODE N A STANDBY CObE W

LU L | _//__ | "

m m /
o COOE G S G AT /1 STBY /1 7!@[1’
(FORCED) L “ (FORCED) L DECODED)

I e i s e e FIGURE 5 — WRITE SEQUENCE
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MCM 2802

The circuit accepts 12 bits of Address/Op code in the
address register and 32 bits of data in the data register
(see figure 1: Block diagram).

Address/Op code format (figure 1)

The four shifted bits C1 to C4 are used as chip select
word in multichip systems. The chip address is defined by
hardwiring the C1 to C4 pins. These bits are adjacent to
the address field, so that no software modification is re-
quired in a program designed for a multi-1K memory appli-
cation.

The five following A1 to A5 bits select one of thé word
addresses. The last 3 bits 01 to 03 control the operating
modes.

Function (W] 02 03
Read 0 0 o
Word Erase 0 1 0
Block Erase 1 0
Write 1 0
Standby X X 1

_— e b

Read operation (figure 4)

1) The ADDRESS/OP CODE is loaded. The address
selecting the word to be read and the op code bits being
the READ code.

2) The AD/DA is switched to the data mode, thus
initiating the parallel transfer from the core to the shift
register. First bit of data is present at the output.

3) As soon as the first of the 31 data out clock pulses is
applied, the parallel transfer is stopped and data is
shifted at the output. Data is recirculated in the data
register.

4) The output buffer is turned on only, when READ is
internally decoded, AD/DA is low and chip is selected by
C1 and C4. Otherwise it is in the high impedance state.

Addresses and data are clocked in and out with the falling
edge of block.

Writing (figure 5)

1) ADDRESS/OP CODE is shifted in, the op code being
either BLOCK ERASE or WORD ERASE.

2) Switching the AD/DA line low for t = tERASE
initiates the erase process. During this period of time,
a data word can be shifted into the data register.

3) Then the WRITE code and the same address is loaded
to the address register.

FUNCTIONAL DESCRIPTION

4) The AD/DA line is switched low again for a t =
tWRITE. during which the selected word is programmed.

6) At the end of the WRITE operation it is recommended
to load op code STANDBY and to return input AD/DA to
the low state.

Erase

Both BLOCK ERASE and WORD ERASE are provided
and are controlled by the op code. Vpp has to be applied
for BLOCK ERASE, WORD ERASE and for WRITE. For
all other conditions it can be switched off to high
impedance or Vpp or Vgg.

Standby

When AD/DA is high, the instruction decoder is disabled
and hence STANDBY is forced. By shiftingthe STANDBY
op code into the address register, STANDBY will be re-
cognized independently of the state of AD/DA.

Clock

The active high clock is only used for shifting data and
addresses. This shift occurs on the clock falling edge.

Chip selection

The ADDRESS/DATA line can be used as a chip select in
a system having other serial |/O devices. DATA and
CLOCK lines being shared the non-volatile memory is
only activated when the AD/DA line is low. Shifting
information to the data register has no effect to the core
while the chip is deselected.

In a multi-memory arrangement, all the lines including
ADDRESS/DATA, CLOCK and DATA, are shared, with
the exception of C1 to C4 which are hardwired to Vpp or
Vgs, thus defining the circuit address. All Vp control
outputs of the memory circuits can be combined in a
wired OR configuration.

Data protection

When Vpp is turned off, data stored in the array is always
protected. A Vpp control output is provided for switching
the Vpp supply. It consists of a pull down device to Vgg.
This device is turned on only when : Vpp is present, a
WRITE or ERASE code has been loaded in the address
register and AD/DA is low. ’

Schematics for this extetnal V’_,p control are proposed in
figure 6.

Reset

Vpp and Vpp may be turned on or off in any sequence
without disturbing data in the NVM array. During power-
up, the op code is preset to the standby mode. The
RESET input can be connected to the system RESET.
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FIGURE 6 — Vpp CONTROL AND MULTICHIP SETUP

VPP VPP
~=1 VDD

10ka

VvPC
4Tka

R2
VPC[ VPP VPC VPP VPC VPP VPF:-.i VPP a
23V
S ™ o~ [
& E § e oo o E
Y (%) O Q
= E 3 E 3 3
1 2 3 16
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MCM14505

64-BIT STATIC RANDOM ACCESS MEMORY

The MCM14505 64-bit random access memory is fully decoded
on the chip and organized as 64 one-bit words (64 X 1). Medium
speed operation and micropower supply requirements make this
device useful for scratch pad or buffer memory applications where
power must be conserved or where battery operation is required.

When used with a battery backup, the MCM 14505 can be utilized
as an alterable read-only memory, allowing the battery to retain in-
formation in the memory when the system is powered down, and
allowing the battery to charge when power is applied. The micro-
power requirements of this memory allow quiescent battery operation
for great lengths of time without significant discharging.

Quiescent Current = 50 nA/package typical @ 5 Vdc
Noise Immunity = 45% of Vpp typical

Supply Voltage Range = 3.0 Vdc to 18 Vdc

Single Read/Write Control Line

Wired-OR Output Capability (3-State OQOutput) for Memory
Expansion

Access Time = 180 ns typical at Vpp = 10 Vdc
Write Cycle Time = 275 ns typical at Vpp = 10 Vdc

Fully Buffered Low Capacitance Inputs

Capable of Driving Two Low-power TTL Loads, One Low-power
Schottky TTL Load or Two HTL Loads Over the Rated Temper-
ature Range

CMOS LSl

(LOW-POWER COMPLEMENTARY MOS)

64-BIT (64 x 1) STATIC
RANDOM ACCESS MEMORY

L SUFFIX P SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE
CASE 632 CASE 646

ORDERING INFORMATION

MC14XXXB Suffix Denotes
L Ceramic Package
P Plastic Package
A Extended Operating
Temperature Range
C Limited Operating
Temperature Range

MAXIMUM RATINGS (Voltages referenced to Vgg)

Rating Symbol Value Unit
DC Supply Voltage VpD -05t0 +18 Vdc
Input Voltage, All Inputs Vin -0.5t0 Vpp + 0.5 Vdc
DC Current Drain per Pin | 10 mAdc
Operating Temperature Range — AL Device Ta -55to +125 oc
CL/CP Device -40 to +85
Storage Temperature Range Tstg -65 to +150 °c

This device contains circuitry to protect the inputs against damage due to high
static voltages or electric fields; however, it is advised that normal precautions be
taken to avoid application of any voltage higher than maximum rated voltages to
this high impedance circuit. For proper operation it is recommended that V;, and
Vout be constrained to the range Vgs < (Vi or Voue) < Vpp-

Unused inputs must always be tied to an appropriate logic voltage level (e.g.,
either Vgg or Vpp).

BLOCK DIAGRAM

A0 1 0—
Al 2 0—
Address J] A2 3 o—f 6‘;‘"‘"6
Inputs A3 404 1 av,' —0 10 Data Out

Storage

A4 11 0— Array

AS 12 0—
Dats In 13 O—f

Strobe 5 0—f
CE1 6 0
CE28 O
R/W 9 o0—

Control

Vpp - Pin 14
Vgs = Pin 7




MCM 14505

ELECTRICAL CHARACTERISTICS

Voo Tiow"® 25°C Thigh®
Characteristic Symbol Vde Min Max Min Typ Max Min Max Unit
Output Voltage "0 Level VoL 50 005 o 0.05 - 0.05 Vdc
Vin VpporoO 10 0.05 0 0.05 - 0.05
15 0.05 - 0 0.05 - 0.05
1" Level VOH 50 495 4.95 5.0 495 - Vdc
Vin 0OorVpp 10 9.95 995 10 995
15 14 95 14.95 15 - 14.95 -
Noise Immunity = VL Vdc
( Voyr -~ 08 Vde) 5.0 15 15 2.25 - 14
{ Vour*© 1.0 Vde) 10 3.0 3.0 4.50 2.9
( Vout© 15 Vde) 15 45 4.5 6.75 - 44
{ Vour = 0.8 Vdc) VNH 50 14 15 225 15 - Vdc
( Voyr® 1.0 Vdc) 10 29 3.0 4.50 - 3.0 -
( Vour® 1.5 Vde) 15 a4 - a5 6.75 as -
Output Drive Current (AL Device) 10H mAdc
(VOH - 2.5 Vdc) Source 50 -1.2 - -1.0 -1.7 - -0.7 -
(VoH 4.6 Vdc) 50 -025 - -0.2 -0.36 - -0.14 -
(VoH © 9.5 Vdec) 10 -0.62 -05 -09 - -0.35 -
{Von = 13.5 Vdc) 15 -18 -1.5 -3.5 ~ -1.1 -
(VoL 0.4 Vdc) Sink loL 5.0 03 - 0.25 0.35 - 0.18 - mAdc
(VoL - 0.5 Vde) 10 09 0.75 1.2 - 0.50 -
(VoL = 1.5 Vdc) 15 22 - 1.7 45 - 12 -
Output Drive Current (CL/CP Device) IoH mAdc
(VOH * 2.5 Vdc) Source 5.0 -1.0 -08 -1.7 -0.6
(Vo 4.6 Vdc) 50 -0.2 -016 -0.36 - -0.12 -
(VoH *9.5 Vde) 10 -0.5 -04 -09 - -03
(VoH = 13.5 Vdc) 15 -1.4 - -1.2 -35 - -1.0 -
(VoL = 0.4 Vdc) Sink oL 5.0 0.2 0.15 0.35 - 0.1 - mAdc
(VoL = 0.5 Vdc) 10 0.6 05 1.2 - 0.4 -
(VoL = 1.5 Vdc) 15 39 0.75 45 - 0.6 -
Input Current (AL Device) hin 15 +01 +000001 | +01 - +1.0 uAdc
Input Current (CL/CP Device) hin 15 +1.0 +0 00001 +1.0 - +14 uAdc
Input Capacitance Cin - - 50 75 . pF
Vin 0
Quiescent Current (AL Device) oD 50 50 - 0.050 50 - 150 uAdc
{Per Package) 10 10 0 100 10 300
15 20 0150 20 - 600
Quiescent Current (CL/CP Device) DD 50 50 0.050 50 - 375 uAdc
(Per Package) 10 100 0100 100 - 750
15 200 - 0150 200 -~ 1500
Total Supply Current*®*t T 50 It (1.28 yA/kH2) t + Ipp uAdc
({Dynamic plus Quiescent, 10 IT (2,56 uA/kHz) t + Ipp
Per Package) 15 IT - (3.85 uA/kHz) f + IpD
(CL 50 pF on all outputs, all
buffers switching)
Three-State Leakage Current L 15 +01 000001 +0.1 - +3.0 uAdc
(AL Device)
Three-State Leakage Current ITL 15 - 10 +0.00001| +1.0 75 nAdc
(CL/CP Device)

*Tiow = -55°C for AL Device, -40°C for CL/CP Device.
Thigh = +125°C for AL Device, +85°C for CL/CP Device.
#Noise immunity specified for worst-case input combination.
tTo calculate total supply current at loads other than 50 pF:
IT(CL) = 17(50 pF) + 1 x 10-3 (Cy_ -50) Vppf
where: IT is in uA (per package), C|_in pF, Vpp in.Vdc, and f in kHz is input frequency.
**The formulas given are for the typical characteristics only at 25°C.



MCM 14505

SWITCHING CHARACTERISTICS® (C|_=50pF, T = 25°C)

Characteristic Symbol Vop Min Typ Max Unit
Output Rise Time tTLH ns
tTLH = (243 ns/pF) C_ +58.5 ns 5.0 - 180 360
tTLH = (1.08 ns/pF) C_+ 36 ns 10 N 90 180
tyLH = (0.72 ns/pF) C_ +39 ns 15 = 75 150
Output Fall Time tTTHL ns
tTHL = (2.16 ns/pF) C_ +52 ns 50 - 160 320
tTHL = (0.96 ns/pF) C|_ + 32 ns 10 - 80 160
tTHL = (0.69 ns/pF) C_ +33 ns 15 - 65 130
Propagation Delay Time ) tacc(R) ns
Read Access Time
tacc(R) = (1.4 ns/pF) C_ +385 ns 5.0 - 455 750
tacc(R) = (10.7 ns/pF) C|_ + 175 ns 10 - 210 400
tacc(R) = (0.5 ns/pF) C_ + 105 ns 15 - 130 300
Strobe Down Time twi ns
50 500 100 -
10 125 50 -
15 95 75 -
Address Setup Time toy ns
5.0 300 -100 -
10 120 -40 -
15 90 -25 -
Data Setup Time tsu(D) ns
5.0 200 70 -
10 75 25 -
15 55 20 -
Read Setup Time tsu(R) ns
5.0 270 90 -
10 60 20 -
N 15 45 15 -
Write Setup Time tsu (W) ns
5.0 400 80 -
10 100 25 -
N 15 75 1 -
Address Release Time trel(R) ns
i 5.0 75 15 -
, 10 25 10 -
: 15 20 5.0 -
Data Hoid Time " th(D) ns
| 5.0 50 0 -
| 10 15 0 -
| 15 10 0 -
Read Release Time I trenm) ns
50 0 -90 -
10 0 -25 -
| 15 0 -10 -
Write Relesse Time 1 trel(W) n
| 5.0 0 5.0 -
% 10 o 10 -
15 [] 30 -
Read Cycle Time teyc(R) ns
5.0 - 500 750
10 - 200 400
] . 15 - 150 300
Write Cycle Time teyc(W) ns
50 - 440 700
10 - 275 550
15 - 200 415
Output Disable Delay tdis ns
(10% Output Change into 1.0 k2 Load) 6.0 - 200 600
10 - 80 200
15 - 60 150

The formula is for the typical characteristics only.



MCM14505

FIGURE 1 — READ CYCLE TIMING DIAGRAM

” Vin
%//// Address Can Change /
s sy

[ Vi
WH =~ trer(a)
twi - -
i i
||_.... e teye(R) - WHmin = tcyc(R) max 'WLmin
tsu(R) -~ trel(R)

. Either High or Low
Resd/Write 505 ; o > Note: The read/write input can be maintained at a logical ""1"

(high voltage) during a read cycle.

- tacc(R) = 'dis —

i e

VoH
o Output
t tput
Data Outpu TUIDT\ R g Disabled vo

b L

Disabled Data

=l veia ™

FIGURE 2 — WRITE CYCLE TIMING DIAGRAM

Address " Lo =~ ViR
50% %/'Addfess Can Change /™~
L Vie
Su(A) = — C e = lel(A)
) tWHmin = teyc(W) max —tWL min
¢ Either
t t
50% wH - wL High or Low
Strobe
- teyc(w) -

Note The read/writeinput can be maintained at a logic ‘0"’
(low voltage) during a write cycle. If the read/write
/; i e input is maintained at a logic “'0’" while the strobe is
Either High or Low a logic '1'", then the output dats will be disabled (high
. o impedance) during the write cycle.

= uW) = = teqw)

Read/Write

'su(D) = == = th(D)

Data In i
X X

1STH. MAX STROBE PULSE WIDTH (ms)

FIGURE 3 — MAXIMUM STROBE PULSE WIDTH FIGURE 4 — TYPICAL READ ACCESS TIME
versus TEMPERATURE versus LOAD CAPACITANCE
800 —" T T T
Ta - 259C
g
= 600 1t
k4
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< // DD -~ 5.0 Vdc
< 400 p—" - et
o
< - I
3 wvde {1
Z 200
3
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FIGURE 5 — TYPICAL OUTPUT SOURCE FIGURE 6 — TYPICAL OUTPUT SINK .
CAPABILITY versus TEMPERATURE CAPABILITY versus TEMPERATURE

Vop—
Vinput
o

——l l— 300 ns

f 10kH,
Voo Notes Voo
T 1. Cycle R/W to ground and then to Voo T
prior to measurement to insure turn
Vou on of the device under test. f Vps < VoL
° 2. For the P.channel characteristics, o
A0 Vps: VoH Vpo- —o—1 a0
[+_ Al 3. For the N.channel characteristics, p—o— A1 o
a2 Pout 7 Vps is measured dwectly. —o0—-A2 out
. o - A —o—
—o— :2 100 . 4. For thedrain current, I 100 mp | 23 100
1. 1 ° a
—o0—{AS | 1 $— o0—AS
—0——10n _& -—O0—10in 4
O-—{CE1 ' ——o—CcE1 ol
cez W Lt o dcez OV
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' - Vin
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S L Lo
Y ——— S R N ar - 3 . — .
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FIGURE 7 — FUNCTIONAL CIRCUIT DIAGRAM
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MCM 14505

OPERATING CHARACTERISTICS

In considering the operation of the MCM 14505 CMOS memory,
refer to the functional circuit diagram of Figure 7 and timing
diagrams shown in Figures 1 and 2. The basic memory cell is a
cross-coupled flip-flop consisting of two inverter gates and two
P-channel devices for read/write control. The push-pull cell provides
high speed as well as low power.

During a read cycle, when the strobe Iine is high the write
selection drivers are disabled and the data from the selected row 1s
available on columns 1b, 2b, 3b, and 4b. The A4 and A5 address
bits are decoded to select output data from one of the four columns.
The output data is available on the data output pin only when the
strobe and read/write lines are high simultaneously and after the
read access time, tacc(R). has occurred (see Figure 1). Note that
the output is initially disabled and always goes to the logic ‘0"’ state
{low voltage) before data i1s vahid. The output 1s in the high-
impedance state (disabled) when the strobe line or the R/W line is
in the low state. The memory 1s strobed for reading or writing only
when the strobe, CE1, and CE2 are high simultaneously. The R/W
line can be a dc voltage during a read or write cycle and need not
be pulsed, as shown in the timing diagrams. For this case the R/W
fine should be a logic 1" (high} for reading and a logic "0’ for
writing.

When the strobe line 1s high, the column read/write inhibit
gates and the row decoder inhibit gates are disabled, the selected

row 1s in the low state, and the unselected 15 rows retain their
logic "1 level due to the row capacitance that exists when the row
decoder inhibit gates are disabled. This capacitive storage mecha-
nism requires a maximum strobe width (see Figure 3) equal to the
junction reverse bias RC time constant. When the strobe is returned
to a logic “0" the rows are forced to Vpp by the row decoder
inhibit gates (pullup devices). Similarly the column read/write
inhibit gates (pulldown devices) force the column lines to a logic
0" state.

Two column lines are associated with each memory cell in order
to write into the cell. The write selection drivers are enabled when
the R/W line is a logic “0’* and the strobe line 1s a logic “'1"". The
input data is written into the column selected by the column
decoder. For instance, if a "'1°" 1s to be written in the memory cell
associated with row 1 and column 1, then row 1 would be enabled
{logic “'0") while column 1b is forced high and column 1a is forced
Iow by the write selection drivers. If a logic ‘0" is to be written
into the cell, then column 1a s forced high and 1b is forced low.
The data that s retained in-the memory cell is the data that was
present on the data input pin at the moment the strobe goes low
when R/W 1s low, or when R/W goes high when the strobe s high.

APPLICATIONS INFORMATION

Figure 8 shows a 256-word by n-bit static RAM memory system
The outputs of four MCM14505 devices are tied together to form
256 words by 1 bit. Additional bits are attained by paralleling the
inputs in groups of four. Memories of larger words can be attained
by decoding the most significant bits of the address and ANDing
them with the strobe input.

Fan.n and fan-out of the memory is himited only by speed
requirements. The extremely low input and output leakage current
(100 nA maximum) keep the output voltage levels from changing
significantly as more outputs are tied together. With the output
levels independent of fan-out, most of the power supply range is
available as logic swing, regardiess of the number of units wired
together. As a result, high noise immunity is maintained under
all conditions.

Power dissipation is 0.1 uW per bit at a 1.0-kHz rate for a
5.0-volt power supply, while the static power dissipation 1s 2.0 nW
per bit. This low power allows non-volatile information storage
when the memory is powered by a small standby battery.

Figure 9 shows an optional standby power supply circuit for
making a CMOS memory “non-volatile”’. When the usual power
fails, a battery is used to sustain operation or maintain stored
information. While normal power supply voitage is present, the
battery is tricklecharged through a resistor which sets the charging
rate. Vg is the sustaining voltage, and V* is the ordinary voltage
from a power supply. Vpp connects to the power pin on the
memory. Low-leakage diodes are recommended to conserve
battery power.

The memory system shown in Figure 8 can be interfaced
directly with the other devices in the McMOS family. No external
components are required.

At the inputs to the CMOS memory, TTL devices can interface
directly if an open-collector logic gate such as the MC7407 is used
as shown in Figure 10. Driver circuits are not required since the
input capacitance is low (4.0 to 6.0 pF). The address, data, and
read/write inputs do not need to be fast since they can be changed
for the duration when the strobe pulse is low, tgT (see Figures 1
and 2). For high-speed operation, a push-pull driver should be used
if more than five strobe inputs must be driven at one time. One
circuit of the type shown in Figure 10 can be used for every ten
strobe inputs.
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Figures 11, 12, and 13 show methods of interfacing the
memory output to TTL logic at various memory voltages. If a
Vpp of 5.0 voits is used for slow-speed, low-power applications,
one transistor and one resistor must be used (Figure 11). The
MCM14505A L will drive one low-power TTL gate directly.

If a Vpp of 10 volts is used, the output of the memory device
can fan out to two low-power TTL gates (Figure 12a) or to a
discrete transistor (Figure 12b). The discrete transistor circuit
provides higher speed and/or high fan-out. A pulldown resistor
at the base of the transistor is not needed for fast turn-off because
of the push-pull output of the memory. Turn-on time of the
transistor 1s much faster in Figure 12b since the voltage rise 1s only
0.75 volit. The low output capacitance of the MCM 14505 means
that several outputs can be wire-ORed without significantly de-
grading performance. The read access time is increased by only
20 ns typically for 16 outputs tied together when Figure 12b
is used

Five low-power TTL. gates can be driven from the memory
output f a Vpp of 15 volts i1s used (Figure 13a). Figure 13b
shows the interface if a discrete transistor is used. The 1.0 kilohm
resistor in the base is required to insure that not more than 10 mA
flows through the output as listed in the maximum ratings. If a
2.0 kilohm collector resistor is used (fan-out = 3), the turn-on
time of the transistor is only slightly faster than in the circuit
shown in Figure 12b due to the lower output impedance when
Vpp = 15 volts. The voitage at the memory data output has to
rise to only 1.3 voits to insure driving a fan-out of three TT L devices.

if a 510-0hm collector resistor is used, 20 TTL loads may be
driven. The read access time is increased about 20 ns when four
memory outputs are tied together since the output voltage must
rise to 3.7 volts before the transistor can sink the full I for a
fan-out of 20 TTL devices. Aimost any NPN transistor with a
minimum beta of 16 can be used for the interface shown in
Figures 11, 12 and 13.

The high source current from the push-pull output stage of the
MCM14505 makes for a simpler interface circuit since alow source
current memory requires a differential comparator to achieve high-
speed operation.



MCM 14505

FIGURE 8 — CMOS 256-WORD BY n-BIT STATIC
READ/WRITE MEMORY

A 1
8 2
C o0— 3
Address D 4
Lines E 11 mcMm14505
F 12 64.8it 10—
G O- 6 Ram
H 8
: 5
9
—{13
3 1
2
3
H 4
11 Mcm14505
12 64-Bit 10—
6 Ram
= 8
S
9
Data In 13
: ¢—0Bg Out
2
3
a
11 MCM14508
12 64-Bit 10 +—4
6 Ram
. 8
S o :
i B ;
—13
1
2
3
a
11 MCM14505
12 648t ol |
Ram
6
8
5
Read/Write 0— 9
—113
prrr gl 1ol
EERRIRRR A
oty b
N O N
€ xpand Vertically For n-Bits
Circuit diagrams utilizing Motorola products are included as a3 means is believed to be entirely reliable. However, no responsibility is
of illustrating typical semiconductor applications. consequently. assumed for inaccuracies. Furthermore, such information does not
complete information sutficient for construction purposes is not convey to the purchaser of the semiconductor davices described any
necessarily given The information has been carefully checked and license under the patent rights of Motorola Inc. or others.
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MCM14505

FIGURE 9 — STAND BY

FIGURE 11 — CMOS-TO-TTL INTERFACE
BATTERY CIRCUIT FIGURE 10 — TTL TO CMOS INTERFACE FOR Vpp =50V
vt
Vpp =50V Vee
Voo
Voo
470
R

TOTTL
TO MCM 14505 (F.O.=1)
CcMOos
2N3904
or Equiv
h 1/6 MC7407
= Note: The MCM14505A L will drive one
low power TTL gate directly.
FIGURE 12 — CMOS-TO-TTL INTERFACE
FOR Vpp =10V
a. Using a Low Power TTL Gate
Vpp =10V

Germanium

Vee

Diode \

MCM14505

b. Using Discrete Devices
Voo =10V

Vee

TOTTL
(F.0.=20)
2N3904
ToTTL MCM 14505 or Equiv
(FO.=1)
Low-Power =
TTL Gate
TTL
Input
FIGURE 13 — CMOS-TO-TTL INTERFACE
FOR Vpp =15V
a. Using Low-Power TTL Gates b. Using Discrete Devices
Vpp =15V QVece Vpop = 15V Vee
Germanium
Diode
\ ToTTL
Oout 2N3904
MCM 14505 ToTTL MCM14505 or Equiv
TTL Input
Low-Power TTL (Maximum = 5)
*2.0kilohmstor F.O. =3
*510 ohms for F.O. =
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MCM14537

256-BIT STATIC RANDOM ACCESS MEMORY

The MCM 14537 is a static random access memory (RAM) organ-
ized in a 256 x 1-bit pattern and constructed with MOS P-channel
and N-channel enhancement mode devices in a single monolithic
structure. The circuit consists of eight address inputs (Ap), one data
input (Djp), one write enable input (WE), one strobe input (ST), two
chip enable inputs (CEp), and one data output (Dgyy).

Using both chip enable inputs as extensions of the address inputs,
a 10-bit address scheme may be employed. Four MCM 14537 devices
may be used to comprise a 1024-bit memory without additional
address decoding. The CE and ST inputs are dissimilary designed to
enable usage of the memory in a variety of applications. An output
latch is grovided on the chip for storing the data read or written into
memory, making a data-out storage register unnecessary. The CE
inputs control the data output for third-state (high output imped-
ance) or active operation which makes the memory very useful in a
bus oriented system. When CE2 is high the chip is fully disabled.
When CE1 is high the output is in the third state but data can be
written into the output latch during a read cycle. This enables the
use of the memory for fast reading by using the CE 1 input to enable
the latch. The memory is also designed so that dc signals can operate
the memory with no maximum pulse width required on the CE and
ST lines.

Medium speed operation and micropower operation make the
device useful in scratch pad and buffer applications where micro-
power or battery operation and high noise immunity are required.

Quiescent Current = 0.5 uA/package typical @ 5 Vdc
Noise Immunity = 45% of Vpp typical

3-state Output Capability for Memory Expansion
QOutput Data Latch Etiminates Need for Storage Buffer
Access Time = 700 ns typical @ Vpp = 10 Vdc

Fully Decoded and Buffered

Supply Voltage Range = 3.0 Vdc to 18 Vdc

Capable of Driving Two Low-power TTL Loads, One Low-power
Schottky TTL Load or Two HTL Loads Over the Rated Temper-
ature Range

CMOS LSI

(LOW-POWER COMPLEMENTARY MOS)

256-BIT (256 x 1) STATIC
RANDOM ACCESS MEMORY

1

CERAMIC PACKAGE
CASE 690

ORDERING INFORMATION

MCM14X X X Sutfix Denotes
L Ceramic Package

A Extended Operating
Temperature Range

C Limited Operating
Temperature Range

PIN ASSIGNMENT

)
1A Vpop 16
2 A2 A0[—15
3 Din A7[14
Aiﬁfs [ 3§ e R EJ
5 ] A3 Cez—12
6 ] A4 STH—mn
7 AS Dout D10
8 ] Vss A6 | 9

MAXIMUM RATINGS (Voltages referenced to Vss)

Rating Symbol Value Unit
DC Supply Voltage VoD -051to0 +18 Vdc
Input Voltage, All Inputs Vin -05t Vpp + 0.5 Vdc
DC Current Drain per Pin | 10 mAdc
Operating Temperature Range - AL Device Ta -55to +125 °c
CL/CP Device -40 to +85
Storage Temperature Range Tsig -65 to +150 °c

This device contains circuitry to protect
the inputs against damage due to high static
voltages or electric fields; however, it is
advised that normal precautions be taken
to avoid application of any voltage higher
than maximum rated voltages to this high
impedance circuit. For proper operation it
is recommended that V,, and Vg, be
constrained to the range Vgg < (Viq or
Vout! < VpD-

Unused inputs must always be tied to an
appropriate logic voltage level (e.g., either
Vggor Vpp).
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MCM 14537

ELECTRICAL CHARACTERISTICS

Voo Tiow” 25°C Thi,h'
Characteristic Symbol Vde Min Max Min Typ Max Min Max Unit
Output Voliage “0" Level VoL 50 0.05 0 0.05 - 0.05 Vdc
Vin Vpporo0 10 - 0.05 - 0 0.05 ~ 0.05
15 - 0.05 - 0 0.05 — 0.05
17 Level VoH 50 495 - 495 5.0 495 - Vdc
Vin OorVpp 10 9.95 - 9.95 10 9.95 -
15 14 95 - 1495 15 - 14.95 -

Noise Immunity = VNL Vdc

{ Voyr - 0.8 Vde) 5.0 1.5 15 2.25 - 1.4 -

( Vour = 1.0 Vdc) 10 3.0 3.0 4.50 - 29 -

( Vour * 1.5 Vde) 15 45 a5 6.75 a4 -

( Vour s 0.8 Vde) VNH 5.0 14 15 2.25 15 - Vdc
{ Vour = 1.0 Vdc) 10 29 3.0 4.50 3.0 -

( Vour© 1.5Vdc) 15 44 4.5 6.75 45

Output Drive Current (AL Device) loH mAdc
(VOH = 2.5 Vdc) Source 5.0 -12 1.0 -1.7 -0.7
(VOH - 4.6 Vdc) 5.0 -0.25 -0.2 -0.36 -0.14 -

{(VOH = 9.5 Vdc) 10 -062 -0.5 -09 -0.35 -

(VoK = 135 Vdc) 15 -18 -15 -3.5 -1

(VoL = 0.4 Vdc) Sink oL 5.0 0.64 051 0.88 0.36 mAdc
(VoL = 05 Vdc) 10 16 13 225 09

(VoL = 15 Vde) 15 42 34 88 24 -

Output Drive Current (CL/CP Device) 10H mAdc
(VOH = 2.5 Vdc) Source 5.0 -10 -0.8 -1.7 -0.6 ’
(VoH = 4.6 Vac) 5.0 -0.2 -0.16 -036 -0.12
(VQH = 9.5 Vdc) 10 -05 -04 -0.9 -0.3
(VoR = 13.5 Vdc) 15 -14 - -12 -35 -1.0
(Vop = 0.4 Vdc) Sink oL 5.0 0.52 - 044 0.88 0.36 - mAdc
(VoL = 0.5 Vdc) 10 13 11 225 09 -

(Vor = 1.5 Vde) 15 3.6 - 3.0 88 - 24 -

Input Current (AL Device) hin 15 +01 +000001| +01 - +10 uAdc

Input Current (CL/CP Device) lin 15 +1.0 +0 00001 | +1.0 - +14 uAdc

Input Capacitance Cin - 50 75 . pF
(Vin 0

Quiescent Current (AL Device) DD 50 100 05 100 - 1800 uAdc
(Per Package) 10 200 1.0 200 3600

15 400 15 400 7200

Quiescent Current (CL/CP Device) 10D 50 100 05 100 - 1800 uAdc

(Per Package) 10 200 1.0 200 3600
15 400 1.5 400 - 7200

Total Supply Current®*t T 50 It (146 wA/kH2) t + Ipp wAdc
({Dynamic plus Quiescent, 10 IT (291 uA/kH2) t + Ipp
Per Package) 15 Iy (437uA/kHz) t + IppD
(CL - 50 pF on all outputs, all
buffers switching)

Three-State Leakage Current ITL 15 +01 +000001| +0.1 +3.0 uAdc
(AL Device)

Three-State Leakage Current ITL 15 +10 +000001| *+1.0 +75 uAdc
(CL/CP Device)

*Tiow - -55°C for AL Device, -40°C for CL/CP Device.
Thigh - +125°C for AL Device, +85°C tor CL/CP Device
=Noise immunity specified for worst-case input combination
Noise Margin for both 1" and “0" level = 1.0 Vdc min @ Vpp - 5.0 Vdc
20Vdcmin@ Vpp 10 Vdc
25Vdecmin@ Vpp 15 Vdc
1To calculate total supply current at loads other than 50 pF
ITICL)  17(50 pF) + 1 x 10-3 (C_-50) Vpp!
where |7 15 1n uA (per package), C_in pF, Vpp in Vdc, and f in kHz 1s input frequency
**The formulas given are for the typical charactenistics only at 25°C
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MCM14537

SWITCHING CHARACTERISTICS® (C_ = 50 pF, Tp = 25°C)

Characteristic Figure Symbol Vob Min | Typ Max Unit
Output Rise Time 3 tTTLH ns
tTLH = (3.0 ns/pF) C_+ 30 ns 5.0 - 180 360
tTLH = (1.5 ns/pF) C + 15 ns 10 - 90 180
tTLH = (1.1 ns/pF) C + 10 ns 15 - 65 130
Output Fall Time 3 tTHL ns
tTHL = (1.5 ns/pF) C_+ 25 ns 5.0 - 100 200
tTHL = (0.75 ns/pF) C|_ + 12.5 ns 10 - 50 100
tTHL = (0.56 ns/pF) C_ + 9.5 ns 15 - 40 80
Read Access Time from ST or CE2 4,5 tacc(R) ns
tacc = (1.4 ns/pF) Ci_ + 2480 ns 5.0 400 2500 6000
tacc = (0.7 ns/pF) C_ + 690 ns 10 150 700 2000
tacc = (0.5 ns/pF) C_ +393 ns 15 115 400 1500
Output Enable Delay from CE1 or CE2 5,6 ‘act;(C_En) 5.0 70 300 900 ns
10 25 100 300
15 20 70 225
Setup Time from A, to ST or CE2 4,5,6,7 tsu(A) 5.0 1800 600 - ns
10 600 200 -
R 15 450 140 -
Hold Time from A, to ST or CE2 4,5,6,7 th(A) 5.0 600 200 - ns
10 240 80 -
15 180 55 -
Data Hold Time 7 th(D) 5.0 1400 480 - ns
10 500 160 -
15 375 10 -
Data Setup Time 7 tsu(D) 5.0 3600 1200 - ns
10 1800 600 -
15 1350 420 -
Write Enable Hold Time 7 th(WE) 5.0 150 50 - ns
10 60 20 -
15 45 15 L=
Write Enable Setup Time 7 tsy (WE) 5.0 720 240 i - ns
| 10 240 80 ‘
L 15 180 55 s
Write Enable to Dg,,¢ Disable®* 4 tWE 5.0 720 240 - ns
10 240 80 -
15 180 33
Strobe or CE2 Pulse Width When Reading 4,5,6 WL(R) 5.0 1350 450 - ns
10 450 150 -
s 30 | 00 | -
Strobe, CE1 or CE2 Pulse Width When Writing 7 wLw) 5.0 2400 | 1200 ! - ns
| 10 1260 600 -
15 945 420 -
Write Recovery Time 4 tR(W) ns
tw = (1.4 ns/pF) C +219 ns 5.0 70 240 720
tw = (0.7 ns/pF) C_+ 70 ns 10 25 80 240
tw = (0.5 ns/pF) C_ +475ns 15 20 55 180
CE1 or CE2 10 Doy Disable Delay** 6 t¢E,, 5.0 70 300 900 ns
10 25 100 300
15 20 70 225
Read Setup Time 4,5 su(R) 5.0 0 -100 - ns
10 0 -40 -
15 0 -30 -
Read Hold Time 4,5 th(R) 5.0 540 180 - ns
10 240 60 -
15 180 45 -
Read Cycle Time 4,5 teye(R) 5.0 - 2500 6000 ns
10 - 700 2100
5_| - |50 |15 | |
Write Cycle Time 7 teyc(w) 50 - 1400 4800 ns
10 - 700 2100
S SN SR 15 oo s00_ | 1875

* The formula given is for the typical characteristics only.

**10% output change into a 1.0 k$2 load.



MCM14537

FIGURE 1 — TYPICAL OUTPUT SOURCE AND SINK CURRENT CHARACTERISTICS TEST CIRCUIT
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FIGURE 2 — POWER DISSIPATION TEST CIRCUIT AND WAVEFORMS
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FIGURE 3 — AC TEST CIRCUIT
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MCM14537

FIGURE 4 - READ CYCLE WAVEFORMS UTILIZING STROBE-TO-ACCESS MEMORY

\%
Address DD
Inputs 50%
(Ap) Ves
[—— th(A)
— Voo
Strobe .
(ST) 50%
| Vss
f+——————— 'WL(R) — J
teyc(R) H
_’{ [ Y —— fe—tn(R) '
| Y
[ — | o
Write Enable I [©] o}
(WE) 50%
A\
r_‘acc(R) ss
- l‘ HWE)
) v
90% OH
Data Output - @ 50%
(Dout! “ 10%
VoL
|
e t- SUTLH, TTHL
NOTES 1 High:mpedance output state occurs when WE is maintained as a logical
0 (low level)
2 The output momentarily displays data from the previous state.
3 Forread operation, WE may be maintained at a togical "*1°" (high level)
during the complete cycle
4 CE1 and CE2 are maintained at a logical 0" state (low level).
5 Allinputrise and fall tumes are 20 ns.
FIGURE 5 — READ CYCLE WAVEFORMS UTILIZING CE2 FOR ACCESS MEMORY
\Y
Address oD
Inputs 50%
(Ap) 1
i | Vss
- e teu(A) 'c comie Th(A) e
TWL(R1) | —-- Voo
Chig EnabIE 2 K ©] .
(CE2) Vss
\
G (R) I4 g
Voo
Write €nable €] !
(WE) |
. | \Y
e ;"" tacc(R) | ss
, :
tacc(CEp) 8 e | o r“ " YCEgq)
i i - VOoH
Data Output s 4 7
(Dot ) v
| VoL
- [*  tTLH'THL
NOTES 1 High Impedance output state occurs when CE1 or CE2 1s maintained
1n the logical "*1"" state (high level).
2 The output momentarily displays data from the previous state.
3 For read operation, WE may be maintained at a logical “'1° (high level)
during the complete cycle
4 Al mputise and fall times are 20 ns.
5 WLIR1) "y (R) max
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MCM14537

FIGURE 6 — READ CYCLE WAVEFORMS UTILIZING CE1 AND CE2 TO ACCESS MEMORY

v
Address [=]=)
Inputs 5
(An) i Vss
| t
‘su(A)"—’l fa——— |- —-— - h(A)-m—b‘
- ——— WL(R2) -
ﬁ Voo
CE2
Vss
tdelay (CE2) —
" Voo
CET 50% \
- Vss
T . |-— P gp—
acc(ce,) | l‘; (CEp)
7 VoH
Data Output g 94 //®
50% S
(Oour) o S IIISS ’///
Vou
NOTES: 1 Highimpedance output state occurs when CE1 or CE2 is maintained
in the logical “*1°’ state (high level)
2 WE is maintained at the logical **1'* state for this example.
3 All input rise and fall times are 20 ns
4 tgelay(CE2) Minimum assuares that only data presently addressed
will appear at the output.
tdelay(CE2) min. ™ Yaccy max. ~ '8¢S(TET) min
5 TWL(R2) Ztyq,, (CE2) min + tyc (CEL) max
FIGURE 7 — WRITE CYCLE WAVEFORMS
v
Address oo
inputs 50%
(Ap) v
ss
Teyc(W) —]
tsu(a) fe———tWLW) ———l, thia)—— o 7[

Strobe or \\ / Voo
CE1 or CE2 @
(ST, CE1, CE2) N\ /

Vss
— |<—‘n1ﬁ)

. 130 (WE) — : Vob

Write Enable

(WE) ®
Vss
tsu(D) "L—
- Vou
Data Input
(©in) @ (<) 50% )

Vou

NOTES: 1 The Strobe, CE1 and CE2 may be utilized to control a write cycle,
however, during changes of address either Strobe or CE2 must
be in the logical “1’’ state (high level).

Data input logic level is don’t care during the indicated intervals.

Data input logic level must remain fixed.

Write Enable may be maintained as a logical ’O’' during the write cycle.
All input rise and fall times are 20 ns.

o b WwN
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MCM 14537

LOGIC/BLOCK DIAGRAM

Ae T 10f 16

3 State Enable

Write
Circuitry

(High Resistance State)

Decoder
-———set
16 x 16 x 1
Memory Output a
Array Latch
Reset
Decoder
FUNCTION CE1| CE2| ST | WE | Din | Dout COMMENTS
Dgyy will be active 1t CE1 and
x X 1 X X R/A | Fout T Ty
Address changing CE2 0" and WE - "1".
valid €S 1t - i
x 2 x x x R CE2 1*. fully disabies internal
logic and output.
Address changing x 0 0 X X Ria Changing address 1n this mode
not vahid may result \n altered data
CE1 1 disables write cycle
o disabled in 1 x X X X R [
out and Doyt
high resistance stat
X 1 X X X R |The chip 1s tully disabled.
WE - "0 enables writing into
X X X 0 X R memory if CE1, CE2, and
ST - 0"
1 ST - 17, the output stores
| .
Doyt enavled in [ [ x 1 X A | and reads the previous data
active state N
from or written into memory.
The output reads the present
1
° 0 0 x A contents that are addressed.
:ee:;’ad?;?::'esn The addressed location is read
v loc 1 0 0 1 X R into output latch with outputan
into output latch e
the "R state
Disable reading X 1 X X X R _|Aadress changing can take
from memory X X 1 X X R/A | place in this condition
D is written into memory
Write into memory 0 o o o A R and into the output latch
Write disabled 1 X X X X R |WE - 1" isaread enable
X 1 X X X R |WE = 0" isa write enable.
x x 1 X X R/A
X X X 1 X R/A

2
©=X>PpD

High resistance state at Dg ;¢

© An active level of either Vgg or Vpp

An R or A condition depending on the don’t care condition
Don’t care condition (must be in the **1°" or 'O’ state)

A high level at V5
A low level at Vgg
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MCM14537

TYPICAL APPLICATION FOR SERIAL WORDS UTILIZING BUS TECHNIQUES

Address
Register
+ —_—
ez e
y i .
by T +os . — —_ - :
i ——— 1 T . - — e ]
’_“lLlL a o T l'l=l [
—_—
| An ' l An ! i An
i MCM14537 | | MCM14537 | 4CI:_N:CM14537
CE1 D icen o €1 .
6 T T @1 S
+ — — — — — = — e — e e—— - ———
S r Qutput Bus
5 — e — —
1otn
Decoder
T Twora  tacasTr® (-1 taeqce 1)
= Twordityp) 3-8 ustora32 bitsenial word at Vpp 10V
—_—— _
| >
B
L
10-Bit l
Address L4 |
1 — l
|
Yy T
T } T l ]
l [] [ . ]
[ — [ —— [ —
An CE An CE An CE An CE
s} o) ] D
T
l | | |
+ DOut
Typical 1024 x 1 RAM Utilizing Four MCM14537's
10-Bit
Address
T T T 1
[ — | —— [ —— N, i
Ap Apn An An
CE2 D CE2 o] CE2 D Ce2 o
I !I l Pl [ 1

1o0f 4
Decoder

Typical Low Power 1024 x 1 RAM Utilizing Four MCM14537’s.
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MCM14552

256-BIT STATIC RANDOM ACCESS MEMORY

The MCM 14552 is a static random access memory (RAM) organ-
ized in a 64 x 4 bit pattern. The three chip enable inputs can be used
as extensions of the six address inputs, creating 9-bit address scheme.
Eight MCM 14552 devices may be used to comprise a 2048-bit mem-
ory (512 x 4) without additional address decoding.

The mode control (M) is used to change the control logic charac-
teristic of the circuit. For example, with M high, the 3-state input
(T) fully controls the 3-state characteristic of the output. With M
low, the output 3-state characteristic is controlled by chip enable
inputs (CE), write enable input (WE) and T.

The memory is designed so that dc signals may operate the mem-
ory, with no maximum pulse width restrictions.

Medium speed, micropower operation, and control flexibility
make the device useful in scratch pad or buffer applications where
battery operation or high noise immunity are required.

Quiescent Current = 50 uA/package typical @ 5 Vdc
Noise Immunity = 45% of Vpp typical

3-state Output Capability for Memory Expansion
Output Data Latch Eliminates Need for Storage Buffer
Access Time = 700 ns typical @ Vpp = 10 Vdc

Fully Decoded and Buffered

Supply Voltage Range = 3.0 Vdc to 18 Vdc

Capable of Driving Two Low-power TTL Loads, One Low-power
Schottky TTL Load or Two HTL Loads Over the Rated Temper-
ature Range

NOTE: Pin 20(LE)) must be connected to VsS

CMOS LSI

(LOWPOWER COMPLEMENTARY MOS)

256-BIT (64 x 4) STATIC
RANDOM ACCESS MEMORY

MAXIMUM RATINGS (Voltages referenced to Vgg)

)
24
1

L SUFFIX
CERAMIC PACKAGE
CASE 623

1

P SUFFIX
PLASTIC PACKAGE
CASE 709

ORDERING INFORMATION

MCM14X XX Suffix Denotes

E L Ceramic Package
P Plastic Package
A Extended Operating
Temperature Range
C Limited Operating

Temperature Range

Rating Symbol Value Unit
DC Supply Voltage VpbD -0.5t0 +18 Vdc
Input Voltage, All Inputs Vin -05toVpp + 0.5 Vdc
DC Current Drain per Pin | 10 mAdc
Operating Temperature Range — AL Device Ta -55to +125 °c
CL/CP Device -40 to +85
Storage Temperature Range Tsig -65 to +150 °c

This device contains circuitry to protect the inputs against damage due to high
static voltages or electric fields. however, 1t is advised that normal precautions be
taken to avoid application of any voltage higher than maximum rated voltages
to this high impedance circuit. For proper operation it is recommended that
Vin and Vg ¢ be constrained to the range Vgg < (V,n or Vou) SVpD

Unused inputs must always be tied to an appropriate logic voltage level (e.g., either
Vggor Vpp-

PIN ASSIGNMENT
1d = 24
20 sT CE1[ 23
3 oouro CE2[22
4] oino CE3 [
5 [ bour 1 TE [J20
6 Din 1 T[39
7§Dou(2 AS 18
Bdnini’ A4 17

9Cj Oout 3 A3 [J16

10 ] Din 3 A2 15
1 WE Al []1a
12 Vss A0 [)13
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MCM 14552

ELECTRICAL CHARACTERISTICS

Vobp Tiow*® 25°C Th gh.
Characteristic Symbol Vdc Min Max Min Typ Max Min Max Unit
Output Voliage 0" Level VoL 50 0.05 - 0 0.05 - 0.05 Vdc
Vin Vppor0 10 0.05 - 0 0.05 0.05
15 - 0.05 0 0.05 0.05
17 Level VOoH 50 495 - 4.95 5.0 4.95 Vdc
V.n OorVpp 10 9.95 995 10 9.95
15 14 95 14.95 15 - 14.95
Input Voltage * 0" Level ViL Vdc
(Vo 4.50r05 Vdc) 5.0 15 225 15 15
(Vo 9.00r 1.0 Vdce) 10 30 450 3.0 3.0
(Vo 1350r 1.5 Vdc) 15 40 675 4.0 - 4.0
17 Level VIH
(Vo 0.50r45Vdc) 50 35 35 2.75 35 - Vdc
(Vo 1.0 0r 90 Vdc) 10 70 70 550 - 7.0 -
(Vo < 150r 13.5 Vdc) 15 10 1.0 825 - 11.0 -
Output Drive Current (AL Device) lIoH mAdc
{(VoH 2.5 Vdc) Source 50 -12 -1.0 -1.7 - -0.7 -
(VoH 4.6 Vdc) 50 -025 -0.2 -0.36 - -0.14 -
(VoH 95 Vdce) 10 -062 -0.5 -09 -0.35 -
(Von - 13.5 Vdc) 15 -18 - 15 -35 - -1 -
(VgL - 04 Vdc) Sink loL 5.0 0.64 051 088 - 0.36 - mAdc
(VoL "~ 05 Vdc) 10 16 13 225 09 -
(VoL -~ 1.5 Vdc) 15 4.2 - 34 88 24 -
Output Drive Current (CL/CP Device) 10H mAdc
(Von 25 Vdcl Source 5.0 -10 -0.8 -17 -06 -
(Voy 4.6 Vdc) 50 -0.2 -016 -036 -0.12 -
(VoH - 9.5 Vdc) 10 -05 -04 -0.9 -03
(Vox 13.5 Vdc) 15 -14 -1.2 --35 -1.0
(VoL = 04 Vdc) Sink oL 5.0 052 044 088 - 0.36 - mAdc
(VoL 0.5Vdc) 10 13 11 225 09
(VoL 1.5Vdc) 15 36 3.0 8.8 24
Input Current (AL Device) hin 15 +01 +0 00001 | <01 - +1.0 uAdc
Input Current (CL/CP Device) hin 15 10 +0 00001 +1.0 ©14.0 uAdc
Input Capacitance Cin - 50 75 pF
(Vin 0
Quiescent Current (AL Device) 1515} 50 50 0 050 50 150 uAdc
(Per Packaqe) 10 10 0100 10 300
15 20 0150 20 600
Quiescent Current (CL‘CP Device) oo 50 50 0050 50 375 uAdc
(Per Package) 10 100 0100 100 750
15 200 0150 | 200 1500
Total Supply Current* 1 IT 50 17 (1.98 uA/kHz) t + Ipp uAdc
(Dynamic plus Quiescent, 10 IT (3.96 wA/kHz) t + Ipp
Per Packaqge) 15 I (5.86 uA/kHz ¢+ IpD
(Cy 50 pF onall outputs, all
buffers switching)
Three-State Ledkaqge Current 7L 15 +01 -0 00001 [ + 01 +3.0 nAdc
(AL Device)
Three-State Leakage Current ITL 15 10 000001 +10 1 +75 uAdc
(CL/CP Device)
"Tiow -55°C for AL Device, -40°C tor CL/CP Device
Thigh  *125°C for AL Device, +85°C for CL/CP Device
=Noise immunity specified for worst-case input combination
Nosse Margin for both 1" and 0" level 10 Vdc min @ Vpp 5 0 Vdc
™ 20 Vdemin@Vpp 10 Vdc
25Vdcmin @ Vpp 15 Vdc

tTo calculate total supply current at loads other than 50 pF

ITic)

IT(50 pF) +4 x 1073 (C|_-50) Vppt

where |75 1n uA (per package), CwinpF, Vpp in Vdc, and fin kHz s input frequency
**The formulas given are for the typical charactenistics only at 25°C
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MCM 14552

SWITCHING CHARACTERISTICS* (C = 50pF, T4 = 25°C)

Characteristic Figure | Symbol | Vpp [ Min Typ Max Unit
Output Rise Time 1 tTLH ns
tTLH = (3.0 ns/pF) C_ + 30 ns ! 5.0 - 180 360
tTLH = (1.5 ns/pF) C + 25 ns 1 10 - 920 180
tTeH = (1.1 ns/pF) C + 10 ns ! 15 - 65 130
Output Fall Time T .___,._..g 1 - tTHL ) H ns
tTHL = (1.5 ns/pF) C + 25 ns : | 5.0 - 100 200 |
tTHL = (0.75 ns/pF) C_+ 125 ns 10 - i 50 100
tTHL = (0.55 ns/pF) C|_+ 9.6 ns i 15 - 40 80 |
AV 5 g M GRS ESPS N S
Read Cycle Time 1,2 teyc(R) 5.0 N 2000 6000 | ns
: 10 - | 10 2200 |
e A lgv L - 500 | 1650
Write Cycle Time 3,4 ! teyeiw) ! 5.0 - 1200 | 3600 ns
. : 10 - 750 i 2200 |
15 - 500 1650
- e - . SRS N O e St ]
Address to Strobe Setup Time 1,3 , Lsu(A-ST) | 5.0 ¢ 1500 500 - i ns
10 ! 450 150 -
L1, 380 L 120 -
— . - e - h } - " SO S —]
Strobe to Address Hold Time 1,3 th(§T.A) | 850 ; 150 50 i - . ns
j 1o o0 0 -
I T TN T LT R T A
1 Address to Chip Enable Serup Time 2,4 tsu(A-CE) | 50 I 1800 | 600 - : ns
! 10 600 200 |, -
R - P15 o450 o 150 G -]
i Chip Enable to Address Hold Time 2,4 th(GE-a) ; 50 450 150 | -t ons
[ 10 300 100 i -
. 15 225 75 : - 1..
. e e .- . H o s T, R
Strobe or Chip Enable Pulse Width When Reading 1,2 ! WLI(R) 5.0 1800 | 450 —- ' ns
10 450 150
| . i
e e . S T LT P L. U SO I
, Strobe or Chip Enable Pulse Width When Writing 3,4 WL(W) 50 | 3600 1200 - ns
| ;10 . 1800 600
H | 15 1350 400 , - .
| Read Setup Time 1 GuiR) | 50 0 -100 - ns
10 0 -40 - - !
i 15 0 30 -
[ : e — ]
" "Read Hold Time 1 thiR) 50 sa0 ' 180 : - ns
10 240 60 -
15 180 a5
I ' + i i
Data Setup Time 3.4 tsu(D) 5.0 1800 600 : -
.10 600 ; 200 .
I 15, 450 ! 150 |
S ' f ' b
Data Hold Time 3.4 thiD) 5.0 ' 800 200 I' ns
i 10 150 ; 50 i
e ; i IRCI RPN R I
*The formula given 1s for the typical characteristics only (continued)
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MCM 14552

SWITCHING CHARACTERISTICS* (C_ = 50 pF, T - 25°C) (continued)

" “Characteristic “1Figure T Symbol "vpp | Min | Typ I" Max | Unit |
Write Enable Setup Time i34 1 5y WE) I 50 : 720 :
; : 10 ' 240 .
15 180 |
__ PR T o - - e e e 4
ie Hold Time 7737 T wwE 50 150
i 10 60
. 15 45 )
Read Access Time from Strobe 1,3 ! tacc(R-§F) = 6.0 - \
! ! "0 - '
1 15 )
l’_ﬁ'ead Access Time from Chip Enable {2 tacc(R-CEJ 5.0 -
: ! 10
‘ ! 15
- - - - oz R + . 1
Output gpa})_!e!_Dnsab\e Delay from Chip Enable or 2,4 1 R(CE), 5.0
| Write Enable ' RIWE) 10
‘ " 15 -
T g— e o - 1
I’Three-State Enable/Disable Output Delay 2y 5.0 .
; s 10
i ; . 15
Latch to Output Propagation Delay o ! t(E : 5.0
! i 10
i
| s l

*The formula given is for the typical characteristics only.

Oin Din Din Ojn
o] 1 2 3

T
LOGIC DIAGRAM 4 6 8 10 . 19
Q 9 9 Q
? oS
w 1o - ) O
WE 11 o—-{>t>
pu— B I
ST 2 ©
Write
1 23 Write
C—E Circuitry

| [ 1] i

A5 18 O-
3to8
A4 17 O 0o Qo 3 Douto
Decoder 64 x 4
A3 16 O— o1 m“ C—os Dout 1
Memory Latches ‘,_\(——4
02 Q2 07 Doyt 2
A2 15 O— Array L_/
3to8
D3 Q3 9 D
AT 1o Decoder out 3
A0 130 Vpp Pin24
Vgs = Pin 12
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MCM 14552

FIGURE 1 — READ CYCLE WAVEFORMS UTILIZING STROBE TO ACCESS MEMORY

—m s e e — ey (R) T
v
Address 50% °e
o =
— U e —=! ™(AST) |
(AST) |
— T\ v
Strobe ]l SKSO% oo
i Vss
fo—m —— WL(R)
| v
Write Enable i 50% oo
T Vss

| —
'su(R) ——e] |. _.l th(R) -

i

! v
- oD
Latch Enable ! / 50%

+ Vss

’l tacc(R ST) .l‘—" — E
| v
Data Out X 0
%

] VoH
TTLH, tTTHL =™ =

Notes 1 Ce1.CE2.CE3 and T are low, M is high
2 WE may be held high during the complete read cycle

FIGURE 2 — READ CYCLE WAVEFORMS UTILIZING CHIP ENABLE TO ACCESS MEMORY

T T teye(R) - m—c o— !

Voo
Address 50%

= Vss
th(Aa CE) - S WLR) e
- 'su(A CE)

e s~ VD

Vss

tace(R CE) . — Voo
Thiee STate ! / X507

i Vss
- tricE o ~ trce) - - e

\
Data Out 7 7 3 20 s0% "
. 2 AN, 7, V“
N oL
Notes 1 Unused CE, 8T, M and T are tow and WE is high

2 High smpedance output state occurs when any CE s high
and M 1s low, or when T is high.

3 The output displays data from the previous state

4 'WL(R) " tacc(R CE)max

3-24



MCM14552

FIGURE 3 — WRITE CYCLE WAVEFORMS UTILIZING STROBE

——— teye(W)  ————
Voo
Address
Vss
th(a-8T) le_ tsu(A-ST)
twi(w) Voo
Strobe N 7[ _ \;
th(WE Vss

Write Enable

— -
‘{‘su(w_i)‘.

!L_ Voo
£

! Vss
tsu(D) f——
-th(D)
Voo
Data In
— Vss
tacc(RST)—et tacc(R-ST)—
Von
Data Out 3 4 X 5
E— 7 VoL
Notes: 1--CE1,CE2, CE3 and T are maintained at the logical ‘0"’ level.
2 -- M is maintained at the logical ‘1" level.
3 — The output displays the contents of the previous state.
4 - The output displays the contents of the presently addressed location as in a
read modify write cycle
6§ — The output displays the data that was written into addressed location.
FIGURE 4 — WRITE CYCLE WAVEFORM UTILIZING CHIP ENABLE
teye(w) |
Voo
Address )( 50%
— Vss
thiaCE)—ed e
tsu(A-CE)—™
P — . v
Chip Enable j j\so% oo
Vss
[—VDD
Write Enable ] 50% v
ss
tsu(D)
| le—1t()
v
Data In | 50% e
——‘ WE vss
REE  *—trcE)—o - tRIWE) TR(WE) —* |-—
VoH
70 7 0
p_— = Vou
Notes: 1 — High impedance output state occurs when CE is high or when WE

is low, for M and T maintained in the low sta

2 — Unused CE’s, ST, M and T are maintained at the logical 'O’ level.
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MCM 14552

TRUTH TABLE

Function CE1 CE2 | ci3 T LE M ST WE Din | Dout Comments
Adiiess x x X X X 1 X X R A | D,y will e actve of all
Chanaing X X ' X X x b3 X x RA | CE 0T OanaWE 1

X i x X X x x X X RA or*M lanaT 0
: x x x x X x X x A A
Adctress Chanaing o ) o x x x ) x X R A 0
Not Val-o
[
fn gh s eISLInGe state’ x X 1 X x 4] X X x “
» il x AS X 0 x x x R
' . N x x o x X x R
» x | B x x x X X n T 1 always disables Do,
N x . * x o x o x | M Cana wote speratiin
disavies D,y
i te i ) 1 0 X x X 1 X A Read ope: n. Dyyq actve
At Ltate x x ¥ o x : x X Read o wice Doy dctve
a 1 x B X 3 X x HA | WWE 0D, C..
7 < E X < x x x x R A
- N A kS A x x x x o
. . x N x x x > % ®oa
. . ¥ X x X Al x x na
x x X AY X ¥ X 0 X R A
“Wiire ini Memer, : o 0 x X x 0 0 A A A
Wee Disatiien . A x X X x X X ] a
» N A x X X x x X oA
: . X v x x x x x » A
x » ® x X X 1 X x LSRN
. . » » x x x ' x KA
Qutpat Lotk Enanien o : x 0 x ) X X WA
Datput Laten D x - : x x x x x x R A
x x x x x x x x R
: x x x x x x x X R°A
x X x X il x x x X R A
AS ¥ x * kS X 1 X X A

BOovigh e st b e the

A An e e
A A B A it

FIGURE 5 — 512 WORD x 16 BIT MEMORY BOARD Data Inputs
DO D1 D2 D3 D4 D5 D6 D7 D09 D10011 D12D13D14 D15

TUIT Y11r Y111 XTLd

Board Strobe &

pol S— ] |
A7 O———- ] CE2 ! ! !
A — 1 | 1 |
A5 O———— —; A5 | i ! !
A4 O—— ! as l ; i ‘
a3o————d—aa . * !
A2 0 1 d a2 ' ] |
Alo | das | i | |
A0 o t -d A0 ; | ! |
| IsT ; ! i !
Pt _ J N
| ! | ¢ ) | |
Alilnh:u:::rt_e P | MCM 14552, : | '
1 . !
grounded R | 32 piaces E l i
| i . : | | |
= : i — [ .
A8 i —!
A70 | !
A6 O i [
1
7 |
I ! i !
Lo .
| b
| | |
i |
! ] [
_J

L
PRI v ) R
Do D1 D2 D3 D4 D5 D6 D7 D8 DID10DIT  D12D13D14DIS

Data Outputs
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@ MOTOROLA MCM5101
MCM51L01

256 x 4 BIT STATIC RAM

The MCMS5101 family of CMOS RAMS offers ultra low power and ful CMOS
ly static operation with a single 5-volt supply. The CMOS 1024 bit
devices are organized in 256 words by 4 bits  Separate data inputs and
data outputs permit maximum flexibility in bus-onented systems Data

(COMPLEMENTARY MOS)

retention at a power supply as low as 2.0 volts over temperature readily 1024-BIT STATIC

allows design into apphcations using battery backup for nonvolatiity RANDOM ACCESS MEMORY
The MCM5101 1s tully static and does rot require clocking in standby

mode

The MCMB5101 s fabricated using the Motorola advanced ion

implanted, silicon-gate technology for high perfecrmance and high

reliability
® Low Standby Power
Fast Access Time
Single +5 0 Volt Suppiy
Fully TTL Compatible - All Inputs and Quiputs
Three-State Output
Fully Static Operation
Data Retention to 2.0 Volts
Direct Replacement for.
Intel 5101 Senes
AMI S5101 Series

C SUFFIX

[SIFIE S sk

P SUFFIX

Hitachi HM435101 Series 18
I N DUAS T PACKAG
® Pin Replacement for Harns HM6501 Series ’A, At v,:;:’;\( !
T | Tvpi::;l_Curren! Typical Eurr;r"lt__rwhaavx —ACC;S-S -V-—|
Type Number @2V (A) @ 5V (uA) : (ns) !
MCM51L01C45, P45 014 02 T 450 PIN ASSIGNMENT
MCM51L01C65 P65 014 02 650
MCM5101CE5. PES 0.70 10 650 2 DVc(\
MCM5101C80. P80 : 10 800_ _ _J NA4
NR/W
NCE
BLOCK DIAGRAM hoo
A0 O-— || | fce2
A1 03-| Address Row C;;I :(:::: Ve Pin22
2 Butters Decoders N ! .C(‘ ND04
A2 | [ | 32 Cotumns Gnd  Ping
1 — 1 (Enable) (014
e [ [ Noo3
Aa
17 DO bDla
E2 O — Column 170
CF2 o KD—- Circuits D02
Ce1 o] 12
cs DO?2
(Enable) [T7Y
o 020 14
P .
ool | et Column E Po3
cod
o2 c.£ Data Decoder 16 TRUTH TABLE
13 Controt 4 004 e [EREE R LA LA SA 4 . ——
R — E“" CE1] ce2| 0D[R/W| Din | Output Mode |
DI4 H | X | X[ X | X |Hgh-Z[Not Selected
Column
(Enablel  Select X | L | X| X | X |Hgh-Z[Not Selected
Butfers X | X | H| H | X | High-Z|Output Disabled
o6 O‘_B_DO T L H | H] L X |Hgnz|wie
A5 A6 A7 L H L L X Din [Write
LLfH ]t H | X | Doyt |Read
DS9828/3-80
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MCM5101eMCM51L01

MAXIMUM RATINGS (Voltages referenced 1o Vg Pin 8)

This device contains circuitry to protect the in-

puts against damage due to high static voltages

or electric fields; however, it is advised that nor-
mal precautions be taken to avoid application of

any voltage higher than maximum rated voltages

Rating Symbol Value Unit
DC Supply Voltage \ele -051t +7.0 \
Voltage on Any Pin Vin -03toVvce+03 \
Operating Temperature Range TA Oto +70 °C
Storage Temperature Range ng —-65t0 + 150 °C

to this high-impedance circuit

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex-
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT-
ING CONDITIONS. Exposure to higher than recommended voltages for extended

periods of time could affect device rehability.

DC OPERATING CONDITIONS AND CHARACTERISTICS

(Full operating votage and temperature range unless otherwise noted)

RECOMMENDED OPERATING CONDITIONS

. Parameter Symbol Min Typ Max Unit
Supply Voltage xg; 4'075 5[.)0 5'025 v
Logic 1 Voltage, All Inputs ViH 22 -- Vce+0.3 \"
Logic O Voltage, All Inputs ViL -0.3 - 0.65 \
DC CHRACTERISTICS
Characteristic Symbol mgx:: Lg:g MCM5101-65 MCM5101-80 Unit
Min | Typ Tax Min Typ“) Max Min Typm Max
Input Current in'? - | 50 - 5.0 - - | 50 - nA
Input High Voltage VIH 22 - |Vcc+0.3 2.2 - |Vec+0.3 2.2 - |Vcc+03 VvV
Input Low Voltage ViL -03 - .65 -03] - 0.65 -03[ - 0.65 \
Output High Voltage (IoH = - 1.0 mA) VOH 24 - — 24 - - 24 — — \]
Output Low Voltage (ig = 2.0 mA) VoL - - 04 - 0.4 - - 04 \
kage Current
OL;‘(?:': =Le;2 \? VoL=0Vto Vel 'LO(Z) B - £1.0 B £10 B B £20 HA
Operating Current
(Vin=Vcc. except CE1s0.65 V, Icct - 9.0 22 9.0 22 - 1" 25 mA
outputs open)
Operating Current
(Vin=2.2 V, Except CE150.66 V, Icc2 -] 13 27 13 27 - | 15 30 mA
outputs open)
s‘(agg;;g;”\?‘vin:O Vor vee) lec 2 - B 10 B 200 - B 500 KA
CAPACITANCE (f=1.0 MHz, To =25°C, Vcc=5 V periodically sampled rather than 100% tested)
Characteristic Symbol Typ Max Unit
Input Capacitance (Viq=0 V) Cin 4.0 8.0 pF
Output Capacitance (Voy1=0V) Cout 8.0 12.0 pF
LOW Vcc DATA RETENTION CHARACTERISTICS (Excluding MCM5101-80)
Parameter Test Conditions Symbol | Min [ Tyl | Max [ unit
V¢ for Data Retention VDR 20 - - \]
MCMB51L01-45, -65 Data Retention Current CE2<02V [ Vpr=20V | IcCDR1 - 0.14 10 WA
MCM5101-65 Data Retention Current VpR=2.0V ICCDR2 - 0.70 200 A
Chip Deselect to Data Retention Time tCDR 0 — - ns
Operation Recover Time 1] IRC(B) _ _ ns

Notes:

1. Typical values are T =25°C and nominal supply voltage
2. Current through all inputs and outputs included in IccL measurement

3. tgc = Read Cycle Time
4. Low current state is for CE2=0 only

3-28



MCM5101eMCM51L01

LOW Vcc DATA RETENTION WAVEFORM TYPICAL ICCDR vs TEMPERATURE
Data Retention r ] I : ]' | " "I 1
Supply i vee 20V | 1
Voltage — I CE2 02V |
Vee) 1o | !
fe—wt -ty S l
'COR —# ~Vor r z I
Vi ‘y\L J/_ § 01 I too
Chip Enable o0.2v I
(CE2) OV .
00y I‘U 200 30 16 50 60 10
TEMPERATURE ("()
AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature unless otherwise noted)
Input Pulse Levels +065V1022V Output L oad 1 TTL Gate and Cy =100 pF
Input Rise and Fall Times. : ..20ns Timing Measuremeni Reference Level 15V
READ CYCLE
MCM51L01-65
Parameter Symbol | MCM51L01-45 | MCM5101-65 | MCM5101-80 | Unit
Min Max Min Max Min Max |
Read Cycle RC 450 - 650 - 800 - ns |
| Access Time T T "0 |- Te0 | - [ 80 | ns
Chip Enable (CET) to Output 1COo1 400 - 600 - 800 ns
Chip Enable (CE2) 10 Output B 1co2 500 = 700 . 850 ns
Output Disable to Output 10D - 250 - 350 - 450 ns
Data Output to High-Z State 1OF 0 130 | 0 150 |0 200 ns
Previous Read Data Vaid with Respect to Address Change tOH1 0 0 0 - ns
Previous Read Data Valid with Respect to Chip Enable 1OH2 o | 0 - 0 ns
WRITE CYCLE o
MCM51L01-65
Parameter Symbo! | MCM51L01-45 | MCM5101-65 | MCM5101-80 Unit
o T S Min Max Min Max Min Max
Write Cycle tWC 450 650 - 800 - ns
Write Delay e | aw | 130 | 150 - 200 - ns
Chip Enable (CET) to Write 1CW1 350 . 560 - 650 - ns
Chip Enable (CE2) 1o Wrte T T T ews [es0 | T ] w0 | - 650 - ns
Data Setup DW 250 400 - 450 - ns
Data Hold 1OH 50 100 100 |- ns
[ Wmte Palse T T T wp 250 S a0 S ) ST s
Wirite Re_(zq_veryﬂv - - 'WR 50 o 50 - 100 ns
Output Disable Sgtap_ T o DS 3o | %0 | - 200 | ns
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MCM5101¢MCM51L01

READ CYCLE TIMING

Address

0D )
(Common 170111

Data
Out

WRITE CYCLE TIMING

Address
CEl
CE2
oD

(Common 170112

Data
In

Notes

j—— - — - \RC - ——————— ~->l

tcot = 1oH] o -
! ]
!
1oH2 ™ - —
i i
{---—— 102 ————] i
——10D ;
/ i
ﬁ i
L—~—- g - IDF —f———!
>( Data Out Vaha

o—e— gy

——

D —

X
Wi

AV

IPDH o |fa—

Data In Siable

- oW -

L
- IWR —f

N,

1 OD may be ued low for separate 1/0 operation
2 During the write cycle, OD 1s “"high” for common 1/0 and “don’t care” for separate 1/0 operation




@ MOTOROLA

MCM6508
MCM6518

1024 < 1 BIT STATIC RANDOM ACCESS MEMORY

The MCM6508 and MCM6518 are fully static 1024 x 1

RAMs

fabricated using CMOS silicon gate technology. They offer low power
operation from a single +5 V supply with data retention to 2.0 V. The
16-pin MCM6508 has a single active low chip enable. The MCM6518 has
two select lines, in addition to the chip enable. Both part types latch ad-
dresses with chip enable. The MCM®6518 1s especially suitable for

multiplexed bus microprocessors like the MC146805.

Low Standby and Operating Power
Single +10% 5 V Supply

Data Retention 10 2.0 V

Fast Access Time

Address Latches

Three- State Outputs

Fully TTL Compauble Inputs/Outputs
Fully Statuc Operation

Direct Replacement For
Harris HM6508/ HM6518
Intersil IMB508/1M6518

CMOS

(COMPLEMENTARY MOS)

1024 X 1 BIT STATIC
RANDOM ACCESS MEMORY

k| C SUFFIX
L FRIT SEAL CERAMIC PACKAGE
CASE 620-06

C SUFFIX
FRIT-SEAL CERAMIC PACKAGE
CASE 72602

. . Operatin

ange
MCM6508-25/ MCM6518-25 C/P 0.1 uA|01uA 250 ns 0 to 70°C
MCM6508 30/ MCM6518-30 C/P 1 uA 1 A 300 ns 010 70°C
MCM6508-46/ MCM6518 46 C/P 1 A 1 A 460 ns 0 1o 70°C

MCM6508 AND MCM6518
FUNCTIONAL BLOCK DIAGRAM

JAS O

a6 >
A7 O
ABO-»
AS0#

Address
Latch

32 %32
Matrix

Row
Decoder

Do—

Column Decoder
And Data 1O

E*O*D-“—‘“ _J'__ . Address
Latch

— ’

S1

. I

. 1 I I

SFor MCME508 !

E. S1.82 are connected AO A1 A2A3 A4

PIN ASSIGNMENTS

MCM6508

Vss

MCM6518

This device contains circuitry 1o protect the in-
puts against damage due to high static voltages
or electrnic hields, however, 1t 1s advised that nor
mal precautions be taken to avoid applications of
any voltage higher than maximum rated voltages
10 this high-impedance circunt
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MCM6508°MCM6518

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit
DC Supply Voltage vce -051070 Y
 Voltage on Any Pn Vin_ [-031t0Vcc+03] vV
_Oge-v;uné '[e_e[n‘perature Range Ta (Tto_70 °C
Sxor;ge_TeEnderalure Range Tsig - 650 150 °C

Note. Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be restricted to
RECOMMENDED OPERATING CONDITIONS. Exposure to higher than recommended voltages for extended perods of time
could affect device rehiability

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operaung voltage and temperature range unless otherwise noted)

RECOMMENDED DC OPERATING CONDITIONS

~_Parameter | _Symbol Min Typ | Max | Unit
Supply Voltage xg(s: 4{')5 560 505 \
LOglC 1 VO‘[age, A'TTl%‘DUIS T -—_’A V]H : VCC - 20 ’ - ’ “v&:c \Y
["ogic 0 Voltage, All Inputs - ViL 03 | - .08 TV
DC CHARACTERISTICS
- MCM6508-25 MCM6508-30, -46 ]
Characteristic Symbol . MCM6518-26 - MCM6518-30, -46 )
Lo R A Min Typ Max Min Typ Max Unnt%
Input Current I hn 50 - - 5.0 - nA
TOutput High Valtage (op= =10 mAl VoH 24 = B 24 v
Output Low Voitage gy = - Voo | [ 04 T oa v
6ulpu{ Leakage Curtent (See Note 1) Vo ov I()WV\‘ +1.0 +10 uA
“Standby Current (Viy=E=S1=8=-vee) 100 - 10 ][00 A
[ Data Retentior: C (Vpp=20V = ViH TTi00 T - 16- 1100 pA |
Oper ng Current “EI__!:'H ;Tubi- T . o 15 - i__r-nA

Note
1 Typical values ate T = 25°C and nominal Supply vorlage

CAPACITANCE (t=10 MH/. Tao- 25°C. Vg -+ 5 V. penodically sampled rather than 100% testea)

e '_'(_:Et'acteristiq— _— ] Symbol | Typ I Max |
|npu(babammnce V:,, - 0V) ) Cin 4.0 80

! Output Capacitance (V1 OVI T Cout 80 1 120
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MCM6508°MCM6518

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted)

Input Pulse Levels..................ooooo 0.8V 1o VCC 20V Output Load 1 TTL Gate and Cy =50 pF
Input Rise and Fall Times.. T ......20ns Timing Measurement Refefence Level. 15V
MCM6508-25 | MCM6508-30 | MCM6508-46
Parameter Symbol | MCM6518-25 | MCM6518-30 | MCM6518-46 | Units
Min Max Min Mex | Min Max
Read or Write Cycle Time ELEL 3%0 - 450 - 730 - ns
Enable Pulse Width, Low tELEH 250 - 300 - 460 - ns
Enable Pulse Width, High TEHEL 100 - 150 - 270 - ns
Enable Access Time teLQv - 250 - 300 - 460 ns
Address Setup TAVEL 0 —__<i> 7 - 115 - ns
Address Hold ELAX | 50 - 70 - [ 130 = ns
Data Setup 1DVWH | 110 - 130 i_ - 270 - ns
Data Hold \WHDX | 0O - o = 0 1= ns
Write Pulse Width ~ WiIWH | 130 - e | - W | - s
Wirite Enable 1o Output Disable WLQZ - 160 - . 180 — 1 285 ns
Output Disable (6508 Only) EHQZ - 160 - 1 180 - 285 | ns
Output Disable (6518 Only) iSHQZ - 160 - 180 - 285 ' ns
Wirite Disable to Output Enable TWHQX - 160 - 180 - 285 ns
Output Enable (6508 Only) LELQX - 160 - 180 — 285 ns
Output Er1§9[¢a_(§513 Only) tSLOX - 160 - 180 - 285 ns
Select to Write Pulse Selup TWLSH 130 - 160 - 270 - ns
Select to Wnite Pulse Hold tSLWH | 130 - 160 - 270 - ns
Enable to Write Pulse Setup tWLEH | 130 - 160 - 270 - ns
Enable to Write Pulse Hold Tiecwe | 130 S0 [ | 270 = ns
READ CYCLE
LELEL >
LELAX
€ 'AVEL @ |AVEL
A Valid Next
IEHEL—— 4 IELEH——————————— g lEHEL ——]
4 2 ¥\
FiwLoz
w
TWHQOX —»
3}
[e———feLov—— l@—-1eHOZ —
¥ eLox 9
Q Previous dala High Z )( Vahd Qutput )—H-gh Z—
57 1SHQZ 'sLax )‘—'-- -t SHQZ
= 1 N\ 4
Time Reference * * f ’ Q * +
I [ | 1 | T
1 ) 1 2 3 4 5
TRUTH TABLE
Time Inputs Output|
Reference | E| § | W | a D Q Function
-1 H H X X X V4 Disabled
0 N X H Vv X z Address Latched
1 L L H X X X Output Enabled
2 L L H X X \Y Output Vahd
3 Sl H | x| ox V| Output Latched
4 H H X X X Z Disabled (Same As 1)
5 R X H \% X Z Next Cycle (Same As 0)
Notes:

1 MCM6518 selected only if both 31 and 52 are low and deselected it either 51 or 5215
high 3T and 52 are connected to E on MCM6508
2 The address within the memory will change only on Ia||mg?
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MCM6508°MCM6518

WRITE CYCLE

“_’1' TELAX

lo—:aveL le—AVEL
A Vatd Next
TEHE L ——
T le—————————— cLEN ——'/_——ﬂ
N\ /le—— EnHEL B N
'WLFH
~ELWH
w AN 4
l———— 'WLWH ————
2 Vaiud Data )(
'DVWH 'WHDX
(&) Hegh /
ISLWH——p
bal [ 'WiSH—— ——
Ll N
o Rt LS. 3 4 ’ 44
: 0 ! 2 3 4 5
TRUTH TABLE
Time Inputs Output
Reference | E 3 w A D Q Function
1 H X X X X z Disabled
0 L X X \% X z Address Latched
1 L L L X \ Z Write Mode
2 L a L X \Y z Data Wnitten
3 e X X X X z Write Conipleted
4 H X X X X z Disabled (Same As 1)
5 ~ o x X v X 4 Next Cycie (Same As 0)
Notes

ENTHEITTIRN

TOME NS TR st
' ST .0t $2

Vot

Gy et 81 ana 7 are iow and deselected i eihien ST o §2 .
teeh 16 T o MOCMB508

Conemiony wall Change ey on fating ©
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@ MOTOROLA

MCM65116

Product Preview

2048 x 8-BIT STATIC RANDOM ACCESS MEMORY

The MCM65116 is a 16,384-bit Static Random Access Memory
organized as 2048 words by 8-bits, fabricated using Motorola’s high-
performance silicon-gate complementary metal oxide semiconductor
(HCMOS) technoiogy. It uses a design approach which provides the
simple timing features associated with fully static memories and the
reduced power associated with CMOS memories. This means low
standby power without the need for clocks, nor reduced data rates due
to cycle times that exceed access time.

Chip Enable (E) controls the power-down feature. It is not a clock but
rather a chip control that affects power consumption. In less than a cycle
time after chip enable (E) goes high, the part automatically reduces its
power requirements and remains in this low-power standby as long as
the chip enable (E) remains high. The automatic power-down feature
causes no performance degradation.

The MCM®65116 1s in a 24-pin dual-in-line package with the industry
standard pinout and is pinout compatible with the industry standard
16K EPROM/ROM.

@ 2048 Words by 8-Bit Organization
® HCMOS Technology
Single +5 V Supply
Fully Static: No Clock or Timing Strobe Required
Industry Standard 24-Pin Package
Maximum Access Time
MCM65116-12 — 120 ns
MCM65116-15 — 150 ns
MCM65116-20 -~ 200 ns
® Power Dissipation
80 mA Maximum (Active)
15 mA Maximum (Standby)
® Fully TTL Compatible
® Automatic Power-Down

® Pinout Compatible with Industry Standard 2716 16K EPROM and Mask

Programmable ROM

CMOS

(COMPLEMENTARY MOS)

2,048x 8 BIT
STATIC RANDOM
ACCESS MEMORY

L SUFFIX
CERAMIC PACKAGE
CASE 716

C SUFFIX
FRIT-SEAL CERAMIC PACKAGE
CASE 623

BLOCK DIAGRAM

Pu 28 v
Fuo Ve

s ames Decoder

PIN ASSIGNMENTS

YO ) N u vee
A6Q> 23[]A8
A5(] 2[1A9
Ad4f]a 20w
A3l 200G
a2l 19 fla10
Al 80 E
Aol 17[30Q7
DQoQy 16 [JDQ6
[ale}12 (0] 1 [JoQs
pa2Q" 14 [JDQ4
vssOi2 13{JDQ3
PIN NAMES
AO-A10 ... .Address Input
DQo-DQ7 ....Data Input/Output
W . ....Write Enable
G. . ...Output Enable
E... ....Chip Enable
Vee .Power (+5V)
Vss...... . s Ground

Motorola reserves the nght to make changes to
any product herein to improve reliability, func-
tion or design. Motorola does not assume any
liability anising out of the application or use of
any product or circuit described herein; neither
does it convey any license under its patent rights
nor the nghts of others
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@ MOTOROLA

MCM65147

Product Preview

4096-BIT STATIC RANDOM ACCESS MEMORY

The MCM65147 is a 4096-bit static Random Access Memory orga
nized as 4096 words by 1-bit, fabricated using Motorola’s high perfor-
mance CMOS silicon gate technology (HCMOS). It uses a design ap-
proach which provides the simple timing features associated with fully
static memories and the reduced power associated with CMOS
memories. This means low power without the need for clocks, nor
reduced data rates due to cycle times that exceed access times.

Chip enable (E} controls the power-down feature. It 1s not a clock,
but rather a chip control that affects power consumption. Atter E goes
high, initiating deselect mode, the part automatically reduces its power
requirements and remains in this low-power standby mode as long as E
remains high.

The MCM65147 is in an 18-pin dual in-line package with the industry
standard pinout. It is TTL compatible in all respects The data aut has
the same polarity as the input data. A data input and a separate three
state output provide flexibility and allow easy OR -ties
® Single +5 V Supply
® Fully Static Memory — No Clock or Timing Strobe Required
® Automatic Power Down
® Low Power Dissipation

75 mW Typical (Active)
500 uW Typical (Standby)
® Directly TTL Compatible — All Inputs and Output
@ Separate Data Input and Three-State Output
® Equal Access and Cycle Time
® Maximum Access Time
MCM65147-55 = 65 ns
MCM65147-70= 70 ns
® High Density 18-Pin Package

CMOS

(COMPLIMENTARY MOS)

4,096 x 1 BIT
STATIC RANDOM
ACCESS MEMORY

L SUFFIX
CERAMIC PACKAGE
CASE 680

C SUFFIX )
FRIT SEAL CERAMIC PACKAGE
CASE 776 o

BLOCK DIAGRAM

Ao——F |
Vce=Pin 18
Alo———fF | - VesoPm9
A——y 1 g B | « | Memory Matnx
1%
Ado—— L3 ——J =g || 64 x 64
Ado——LF
A5 o———— 1
[o 00
Do—— Column 1/0 —oQ
Column Decoder
i3 A6 A7 AB A9AT0ATT
W

PIN ASSIGNMENTS

A0 JVCC

Al -pAae

A2 NA7

A3 s as

A4 apAg

A5 3[0A10

Q > gAan

W po

vss pe
PIN NAMES

AO-A11 ...Address
E Chip Enable
D. Dataln
Q.. Data Out
w Write
vVee Power ( +5V)
Vgs.. .. . Ground

Motorola reserves the nght to make changes to any product
herein 10 improve rehiabiity, funcuior: or design  Motorola
does not assume any hability ansing out of the application or
use of any product or circuit descnbed heren, neither does
it convey any hcense under 1ts patent nghts nor the nghts of
others
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@ MOTOROLA

MCM65148

Product Preview

4096-BIT STATIC RANDOM ACCESS MEMORY

The MCM65148 is a 4096-bit Random Access Memory organized as
1024 words by 4-bits, fabricated using Motorola’s high-performance
silicon-gate complementary metal oxide semiconductor (HCMOS)
technology. For ease of use, the device operates from a single power
supply, is directly compatible with TTL and requires no clocks or
refreshing because of its fully static design. Data access is particularly
simple, since address setup times are not required. The output data has
the same polarity as the input data.

The MCM65148 is designed for memory applications where simple in-
terfacing is the design objective. The MCM65148 is assembled in an
18-pin dual-in-line package with the industry standard pinout. A chip
enable (E) lead allows easy selection of an individual package when the
three-state outputs are OR-tied.
® 1024 Words by 4-Bit Organization
® HCMOS Technology
@ Single +5 V Supply
® No Clock or Timing Strobe Required
©® Industry Standard 18-Pin Configuration
® Maximum Access Time

MCM65148-70 — 70 ns
MCM65148-85 — 85 ns

® Automatic Power Down

® Power Dissipation
200 mW Typical (Active)
100 uW Typical {Standby)

® Fully TTL Compatible
® Common Data Inputs and Outputs
® Three-State Outputs for OR-Ties

CMOS

(COMPLEMENTARY MOS)

4096-BIT STATIC
RANDOM ACCESS MEMORY

C SUFFIX
FRi SEAL PACKAGE
LASE 726

L SUFFIX
PALKAGH

PRLNY

BLOCK DIAGRAM

Vi - P 18
Vss Pm @
pa o — - -1 7
[ !
FXY ___4' - Row * Memaory Array !
17 . 64 Rows
AJ — . - - == Seiect )
[ | !
Ag — J
4 .. W —
oaQr -—-— “—Y“{_/])—‘ Cotumn 1-Q Crcuns Fm—===
13 L —— ——-—-——J } I
002 — ... Mo Input Cotumn Select
2 ' lﬁr Data - - "" |
003 ;___Er_ Contiol
>

1 5| 6| /] a

A0 AV A2 A3

PIN ASSIGNMENT

Ao
agn
A2g

PIN NAMES
AQ-A9 Address Input
w Write Enabie
E Chip Select
DQ1 DQ4 Data Input: Qutput
vVee Power (+5 V)
Vss Ground

Motorola reserves the right to make changes to
any product herein to improve reliability, tunc-
uon or design. Motorola does not assume any
habiity arising out of the application or use of
any product or circuit described herein; neither
does 1t convey any license under its patent rights
nor the nghts of others
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@ MOTOROLA

MCM14524

1024-BIT READ ONLY MEMORY

The MCM14524 is a complementary MOS mask programmable
Read Only Memory (ROM). This device is ordered as a factory spe-
cial with its unique pattern specified by the user.

This ROM is organized in a 256 x 4-bit pattern. The contents of
a specified address (< A0, A1, A2, A3, A4, A5, A6, A7 >) will
appear at the four data outputs (BO, B1, B2, B3) following the
negative going edge of the clock. When the clock goes high, the data
present at the output will be latched. The memory Enable may be
taken low asynchronously, forcing the data outputs low and reset-
ting the output latches. This device finds application wherever low

CMOS LSI

(LOW-POWER COMPLEMENTARY MOS)

1024-BIT
(256 x 4)
READ ONLY MEMORY

power or high noise immunity is a design consideration.
® Diode Protection on All Inputs
® Noise Immunity - 45% of Vpp typical
® Quiescent Current 10 nA/package typical @ 5 Vdc L SUFFIX P SUFFIX
. . . . . ™M P 3
® Single Supply Operation - Either Positive or Negative CERAMIC PACKAGE LASTIC PACKAGE
) CASE 620 CASE 648
® Memory Enable Allows Expansion
® Qutput Latches Provide a Useful Storage Register ORDERING INFORMATION
® Supply Voltage Range = 3.0 Vdc to 18 Vdc s MC14X XX Sutfix  Denotes
® Capable of Driving Two Low-power TTL Loads, One Low-power i
Schottky TTL Load to Two HTL Loads Over the Rated Temper- | L Ceramic Package
ture Range P Piastic Package
atu ang A Extended Operating
Temperature Range
C Limited Operating
I Temoerature Range
BLOCK DIAGRAM
2
Enable O—DO—-DO——--— ———— e
1
Clock O—Do—@)—_4 ——
15
S i
A11:_D0_' e Vpp - Pin 16
Vgg - Pin8
. o
A2 o—Do—T—Dc
— Memory Address —  Output 3
9 *—-Do—- Matrix Decoder Latch and b—OBO
a3 0— >0 1 z - = ' (32 x 8) (10t8) F Buffer
| —
A4'!0 : Address —  Output a4
i (32 x 8) Decoder Latchand p—0B1
i —_ 1 10132 | (10t 8) 11 Buffer
AS 1 Adfiress :
Decoder \ Address Output 5
! (32 x 8) Decoder Latch and p—0 B2
X (10f8) 1 Buffer
1
. Address L { Output 6
—»— (32 x 8) Decoder Latch and p—OB3
(1 0f 8) — Buffer




MCM14524

MAXIMUM RATINGS /oites retecencen to v This device contains circuitry to protect the
Rating Symbol Value Unit Nputs against damage duc 1o high static voltages
or electric fields. however 1t 1s advised that

DC Suppy Vit Vi b -4 va
normal precautions tbe taken to avoid applica
Iogee s Vo s e Al ety g K e vl utons ot any voltage higher than maximum rated

mAdc | voltages 1o this high impedance circut

= Unused inputs must always be tied to an
appropniate logic voltage level (e g, either Vgs
or Vpp!

DU et D s

Opeeat g Fempeature: Ranage

Hanag

ELECTRICAL CHARACTERISTICS

Voo Tow' | 2s°c
Characteristic Symbol Vdc Min Max i Min Typ
Outpur Ve 0T el Vot Hu - [SACAI - "
10 - our | - ¥l
16 - uul - " ‘
171 ewei Vit 50 ayy - a499 Ha I
10 Q94 - 09 14 1
b e -, e e
Nowse Inumity Ve !
CV iy DV 19 s
f Vg bV 30 1 awo
€ Vg Tavag R . 375 N BERENE
Vg DAV Vi 1Y A
Vg, TuNVa ; 30 an0
(Ve V5V " “ L BTN
oot Ui et A | o !
Wor S Vs S - v
Vo 4nvie G [ IR
Won 95 Vvaao nw ube = 0t
Vo 13 Ve N N L .
Ve 08 Vo fend oL H0 { noa : - [Tt
VoL 05 Vo e o = 1 B - IR -
_,‘Yﬂ‘ ’_ o ) s !‘J. i a. : - id L - B /1 + -1 _:
Qutput Dive Curteer 1 CF Doviced 1o i | mAde
W 25 Voo Lt Ho o b - i - [ -
Vo A6 Vi By 0’ \ - 016 - Vi -
Vo 95 Vaey 10 T - IR} - H 0o -
Vorr 185 Vo 15 1a - SY - -
Vo 04V bink o1 - - - mAdc
VoL 09 Vi) - - -
(Vo 15V - 8 - -
i Ul - 000001 01 10 uAdC
L +1.0 | _boowot) +1.0 -10 pAd
Cin - - - - 50 - — oF
. B T JESE SR R .
Ipo 50 - 50 i - 0010 50 | - i 150 wAde
iPer Pacaaqei 10 - 10 - 0020 10 - 300
o 15 - 20 1 — | o030 | 0 | 600
Quibscent Cuziant 1GL-CP Devicel oD 50 - 50 R 0010 50 | - 375 LAdC
(Per Packager 10 - 100 - 0020 100 I - 750
- - 20 [ — [ 0030 [ w00 [ - [ 1500
Total Suppiy Cutrent”* 1 I (16uA/KHz t+ IppD LAde
(Dynamic ples Quiescent It (32uA/kH2) t + DD
Per Pacraqe 1T (48 uA/kH2) t +Ipp
(Cy 50 pF vnall outputs all
buffers switching) L

Tiow  959C tar AL Device -409C for CLICP Device
Thigh  *125°C for AL Device. +85°C for CL/CP Device
=Noise immunity specified tor worst case 1Input combination
1To calculate total supply current at loads other than 50 pF
ITICL 17150 pF) + 1 x 10°3 (€ -50) Vppt
where 111510 uA (per package). C|_in pF, Vppin Vdc, and t 1n kHZz s input frequency
**The formulas qiven are for the typical charactenistics only at 25°C
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MCM 14524

SWITCHING CHARACTERISTICS*

(CL = 50 pF, Ta = 25°C)

Characteristic Symbol Vpo Min Typ Max Unit
Output Rise Time tTLH ns
tTLH, tTHL = (3.0 ns/pF) C_ + 30 ns 50 - 180 360
tTLH, tTHL = (1.5 ns/pF) C + 16 ns 10 - 90 180
tTLH, tTHL = (1.1 ns/pF) C + 10 ns 15 - 65 130
Output Fall Time tTTHL ns
tTLH, tTHL = (1.5 ns/pF).C|_ + 26 ns 5.0 - 100 200
tTLH, tTHL = (0.75 ns/pF) C_ + 125 ns 10 - 50 100
tTLH, tTHL = (0.55 ns/pF) C|_+9.5ns 15 - 40 80
Clock Read Access Delay Time tacce ns
taccg = (1.7 ns/pF) C_ + 1266 ns 5.0 - 1350 4000
tacce = (0.66 ns/pF) C|_ +517 ns 10 - 550 1600
taceg = (0.5 ns/pF) C_+ 325 ns ] 15 - 350 1200 ]
Enable Access Delay Time ‘S;CEn T ns
taccgy = (1.7 ns/pF) CL + 160 ns 5.0 - 245 615
taccgy, = (0.66 ns/pF) C|_+ 77 ns 10 - 110 265
taccg, = (0.5ns/pF) C+50ns 15 - 75 190
[~ Clock Pulse Width* C WH 50 | Taso " [T7180” z ns
10 165 55 -
15 125 35 -
twiL 50 3600 1200 =z ns
10 1425 475 -
L wo | o0 ] se0 V- 4 ]
Maximum Low Clock Pulse Width # we 5.0 20 10 - ms
10 09 3.0 =
15 1 0.1 03 -
| Address Sewp-Time tsu(A) 5.0 0 0 - ns
10 0o 0 -
15 [ 0 -
| Address Hold Time th(a) 50 0 0 - ns
10 0 0 -
15 o 0
Clock to Enabie Setup Time . tsulch) 5.0 4275 1425 | = ns
10 1725 575 -
15 1295 a0 | ]
Clock to Enable Hold Time thicl) 50 150 0 - ns
10 75 0 -
15 55 0 -

*The clock can remain high indefinitely with the data remaining latched.
#1f clock stays low too long, the dynamically stored data will leak off and will have to be recalled.

FIGURE 1 - OUTPUT DRIVE CURRENT
TEST CIRCUIT

FIGURE 2 — SWITCHING TIME TEST CIRCUIT
(Refer to timing diagram)

Clock at 100 kHz
Pulse Width = 300 ns

fPP77979¢

Notes
on all four outputs (80 thru 83)

on sll tour outputs (B0 thru B3)

’ Vout

1. Source current, address ROM to obtaina "1""

2.Sink current, address ROM to obtaina "0’

“Pulse
Generator
" Puise

N o
Generator

Note
Address ROM 10 obtain level change when
clocking ary one address hine

Scoun]




MCM14524

MEMORY READ CYCLE TIMING DIAGRAMS

a) Using Clock to

Read Memory - ViH
Address 50% Address Valid Don’t Care
Input / ° (Address must be tixed) (Address can be changed)

Vio
20 ns
Clock Input % 50%
tsup " —lthialg
- twi - .
Enable - Enable pulse not required
Input 10 n this diagram to read memory
Access "1 v
N - — VOH
Data S:I"g i s0% Outputs remain reset
Qutput Access bl | /'t clock is high
Vou
h
b TTHL X
*Data outputs always go to the logic “'i'" state before the data s valid

between accessing successive ‘0's”

b) Using the Enable **Outputs forced to "0 by Enable

to Read Memory

Address
Y, Don’t Care Address Valid 7 / >
Input 7

—==--— twL ‘_"_’|

Clock twH \
Input

Enable 50%
Input
taccgn
Data Data I 0%
Outputs  valid N

Access 0"’

t in this mode of operation, the negative going edge of Enable

$T he data outputs are valid without the logic 1"
should occur on or before the clock negative edge.

pulse occurring
during the access cycle as shown in a) above.

CUSTOM PROGRAMMING

By the programming of a single photomask for the MCM14524,
the customer may specity the content of the memory

Address Inputs:

Words are numbered O through 255 and are addressed using
sequential addressing of Address leads AO through A7 with AQ
as the least significant digit.

Logic 0" is defined as a ““low’” Address input (V).

Logic "'1” is defined as a “'high’* Address input (V)

ADDRESS
WORD A7 )| A6 | A5 | A4 | A3 | A2 | A1 | AD
Word [}] o [} [*] ] ] o] o o
Word 1 o] o o o o (o} (o] 1
Word 2 o] o] [o] o o o] 1 o
Word 3 o o o o o o 1 1
Word 255 1 1 1 1 1 1 1 1
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MCM14524

TRUTH TABLE

CLOCK ENABLE 80 B1 B2 83
Vop | M Vgg 1 {Address) | {Address) | { Address) | { Address)
Voo 1 OUTPUT DATA BINARY TO HEXA-
vss LATCHES DECIMAL CON-
x ° o [ o [ o [ o VERSION TABLE

X = Don't Care

. BINARY
Indicates contents of specified Address w:ll appear at outputs as stated above WORD CARD
DESIRED |[CHARACTER
0006C [3)
- 000 1
Two metnods may be used to transmut the custom memory 00 acC 2
pattera to Motorola 1ol 3

METHOD 4: PUNCHED COMPUTER CARDS 0o

A binary ¢

decanai vgurvzient of vach desired output may
be punched i 5t i outer cards (four cards are reguired
for all 256 words) 1 imericgl tword number) order 64 words
per card are punched i columns 12-thru 75 using the Binary to
Hexadecimal conversion tabie. Columns 77 and 78 are used
to number the cards, which must be o numerical order  Please
use characters as shown in the table when punching computer cards.

derG o

ROM SAMPLE WORD PROGRAMMING FOR PUNCHED CARD

SAMPLE WORD
ADDRESS INPUTS OUTPUTS
WORD CARD
~NUMBER | A7 | A6 | A5 | A4 | A3 [ A2 | a1 ! A0 | B3 | B2 | B1 | BO | CHARACTER
o 0 0 0 ) ) 0o | o | o o | o | o ) o
T o o o 0 o o o 1 0 0 i 1 3 ) Shown in columns
2 o 0 o o o 0 ) 0 0 0 1 1 3 12 1Soncard
3 0 0 0 0 0 0 ! 1 0 0 o 0 o s below
255 1 1 1 1 1 1 1 1 ) o 1 o A
Card
WORD NUMBER No.—
o el - RIR S e
X NN AN \\\\\\\\\\| 1]/ // // S
WL\\‘\’\' 1%\\\\}\\ ,\\‘ \ l[ /{ r . /{/(// //I/ {///
Jiliiiiiig Sl el ir i

( = [ A R R N A A0 N U O A O T B I A I M AR ¥

00000000000§000]0

R R RN R R R R R I A R R R LR TR R R IR R TR TR TR T TRt R TR TR R TR IR TR TR TR ]

[RRREEREE R R R R R R R R R R AR RN R RR R R R R

(TTTITITTITTT I L
L] 0

256088 5 61 606y EEEIRET

IRRRRRRRRRRRRRERE AN
22222222222222222222222222222222222222222222222222222222222222222222222222122222

33333333333380333333333333333333333333333333333333333333333333333233333333333333
A4 444404444444 440440444844404444444444404444404444444444444844442444844408344440848844844
§5555555555555555555555555555555559555556559555555555555555555555555555559595595555
666666666666666666666666666666666666666G66666666666666666666666666666666066666666
1171700000000 0000010000000 0010111110111 1111111111111 1110111111111
088882888083 88065880888883888880838888838688888888868888680888888838838888888888888

99999999999999999999999999999999999999999999999999993939999999999999999989993999838
1y v oiay §
51

Trraes e B N R R R I BT R R T I N R R TR S R TR TR A LRV R TR T PR LR TRt R B SRR nn /
GLOBE NO i 5 TANDARD TOfM 5081 N
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For customers who do not have access to punch cards, Motorola
will accept Truth Tables. When filling out the table, use the O to F

METHOD B: TRUTH TABLE

hexidecimal character in column ““C”.

CUSTOM PROGRAM for the MCM14524 Read Only Memory

WORD | C

WORD

WORD

102

153

204

103

154

205

104

155

105

156

207

106

157

208

107

158

209

108

159

210

109

160

211

110

161

212

1

162

213

112

163

214

113

164

215

114

165

216

115

166

217

116

167

218

117

168

219

118

169

220

119

170

221

120

17

222

121

172

223

122

173

224

123

174

225

124

175

226

125

176

227

126

177

228

127

178

229

128

179

230

129

180

231

130

181

232

131

182

233

132

183

234

133

184

235

134

185

236

135

186

237

136

187

238

137

188

239

138

189

240

139

190

241

140

191

242

141

192

243

142

193

244

143

194

245

144

195

145

196

246

247

146

197

248

147

198

249

148

199

250

149

200

251

150

201

252

151

202

253

WORD [c WORD |C
0 51
1 52
2 53
3 54
4 55
5 56
6 57
7 58
8 59
9 60
10 61
1 62
12 63
13 64
14 65
15 66
16 67

17 68
18 69
19 70
20 71
21 72
22 73
23 74
24 75
25 76
26 77
27 78
28 79
29 80
30 : 81
31 82
32 83
33 84
34 85
35 86
36 87
37 88
38 89
39 90
40 91
41 92
a2 93
43 94
44 95
45 96
46 97
47 98
48 99
49 100
50 101

152

203

254

255

3-43




@ MOTOROLA MCM65516

Advance Information

CMOS

2048 x 8 BIT READ ONLY MEMORY (COMPLEMENTARY MOS)

The MCMB5516 1s a complementary MOS mask programmable byte 2048 x 8 BIT
organized read only memory (ROM) The MCM65516 1s organized as MULTIPLEXED BUS
2048 bytes of 8 bits, designed tor use in muitiplex bus systems. It 1s READ ONLY MEMORY

fabricated using Motorola’s siiicon gate CMOS technology, which of-
fers low-power operation from a single 5 0 volt supply
The memory 1s compatible with CMOS microprocessors that share
address and data nes Compatibility is enhanced by pins 13, 14, 16,
and 17 which give the user the versatility of selecting the active levels of
each. Pin 17 allows the user to choose active high, active low or a third T
option of programming which 1s termed the “MOTEL" mode. If this e T
mode 1s selected by the user, it provides direct compatibility with either N L I 4 }'
the Motorola MC146805€E2 or Intel 8085 type microprocessor series. In g \J“J'TJ
the MOTEL operation the ROM can accept either polarity signal cn the (> !
data strebe input as long as the signal toggles during the cycle. This CERAMIC PACKAGE
unique operational feature makes the ROM an extremely versatile part. CASE 680-06
® 2K x8 CMOS ROM
® 310 6 Volt Supply
® Access Time
430 ns (5 V) MCM65516-43
550 ns (5 V) MCM65516-55 PIN ASSIGNMENTS
® Low Power Dissipation
30 mA Maximum (Active!
50 uA Maximum (Standby)
® Multiplex Bus Directly Compatible With All CMOS Microprocessors
{MC146805€2, NSC800)
® Pins 13, 14, 16, and 17 are Mask Programmable
® MOTEL Mask Option Also Insures Direct Compatibility with NMOS
Microprocessors Like MC6803, MC6801, 8085, and 8086
® Standard 18 Pin Package

-

L SUFFIX

v e
G
pe
v
ns

13
DA10
AQO-AQ7 DAy
BLOCK DIAGRAM Y u} ltl{;A
124322111 fas
A8, A9, A10
YYYYYYY) ‘l‘
£ o
S_g| Contoi Output Buffers
E— Logic and Address
g o— Sense Amps Latch PIN NAMES
) AQO-AQ7. . .Address/ Data Output
TTTTTITT A8-A10.... .. R . .. Address
M. Muluplex Address Strobe
. l——| vy [* E. .Ch.p Enable
M= e e . ¢ Y Gatng H Decode |g— S . Chip Setect
I [ G .Data Strobe (Output Enable)
S Disabies ]
Qutput Buffers .
£, T Lirnit ROM Array : X This device contains circuitry 1o protect
Power Dissipation 1128 x 128) : Decode! the nputs against. damage due to high
. . Y P!e‘charge stauc voltages or electric fields, however,
: Circunt it 1s adwvised that normal precautions be
. taken 10 avoid application of any voltage
f higher than maximum rated voltages to
E this high-impedance circur:

ADI854/9-80



MCM65516

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit
Supply Voltage vce -031w +70] V
Input Voltage Vin -031w0 +70 \Y
Operating Temperature Range Ta Ot +70 °C
Storage Temperature Range Tsig -651t0 +150 | °C

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded Functional operation should be restricted to
RECOMMENDED OPERATING CONDITIONS. Exposure to higher than recommended voltages for extended perods of ume coula af-
fect device reliability

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted.)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Nom | Max | Unit
Supply Voltage .
\" 4 \
(Ve must be applied at least 100 us before proper device operation is achieved) cc 5 50 |55
Input High Voltage ViH vee-20) - 55 \
Input Low Voltage ViL ~-03 - 08 \
RECOMMENDED OPERATING CHARACTERISTICS
Characteristic Symbol MC_MGSSW'“ MC,MGSSIG'% Unit Test Condition
Min Max Min Max
igh
Output High Voltage Von |vec-0.4v _ VeC-04V v
Source Current — 1.6 mA
Output Low Voltage VoL _ 04 _ 04 v
Sink Current + 1.6 mA
. ; CL=130 pF, Vin=V|H to Vy_
Supply Current (Operating) Icct - 30 - 30 mA toyc=1.0 as
Supply Current (DC Active) Icc2 - 100 - 100 | wA Vin=Vcc to GND
Standby Current s - 50 - 75 A Vin=Vcc to GND
Input Leakage lin -10 +10 -10 +10 | pA
Output Leakage oL -10 +10 -10 +10 | wA
CAPACITANCE (t=1.0 MHz, Tp =25°C, peniodically sampled rather than 100% tested )
Characteristic _ Symbol | Max | Unit
Input Capacitance Cin 5 pF
Qutput Capacitance Cout 125| pF

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voitage and temperature range unless otherwise noted )

READ CYCLE
CL=130 pF
Parameter Symbol MCM65516-43 | MCM65516-55 Unit
Min Max Min Max
Address Strobe Access Time IMLDV - 430 - 550 ns
Read Cycle Time TMHMH | 580 - 725 - ns
Multiplex Address Strobe High to Multiplex Address Strobe Low (Pulse Width) IMHML | 190 — 175 -~ ns
Data Strobe Low to Multiplex Address Strobe Low 1GLML 50 -- 50 - ns
Multiplex Address Strobe Low to Data Strobe High TMLGH 100 160 ns
Address Valid to Multiplex Address Strobe Low TAVML 50 50 - ns
Chip Select Low to Multiplex Address Strobe Low 1SLML 50 - 50 . ns
Multiplex Address Strobe Low to Chip Select High IMLSH 50 - 80 - ns
t 50 - 50
Chip Enable Low/High to Multiplex Address Strobe Low ‘ghmt 50 50 ns
Multiplex Address Strobe Low to Address Don’t Care IMLAX 50 80 ns
Data Strobe High to Data Valid IGHDV | 175 200 - ns
Data Strobe Low to High-Z tGLDZ 160 - 160 ns
Data Strobe High to Address Don't Care 1GHDX 20 - 20 ns
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READ CYCLE TIMING

Vi

IMHMH (Read Cycle Time)

G e
Vi l i MULGH L
G H !
| —
Vi }
‘ ELML [ i :
§ ErmL ™ -
418
Tarak Desere Moo ' ' i Sewect Mode X
i
I
SO HT‘—.—IMLSH
3 i Don’t Care
< IMLAX
Vi TTTLXGLRILS Acaress
AB o AT S Vaid Dor't Care
Vi 7
L
< MLAX GLoz
R % "'.':; Aadress I Data 'ﬁ High Z
AQO 10 AQ7 5 & vad Y Vaid

FUNCTIONAL DESCRIPTION

The 2K x 8 bit CMOS ROM (MCM65516) shares address
and data lines and, therefore, 1s compatible with the majority
of CMOS microprocessors in the industry. The package size
1s reduced from 24 pins for standard NMOS ROMs to 18 pins
because of the multiplexed bus approach. The savings in
package size and external bus lines adds up to tighter board
packing density which 1s handy for battery powered hand
carried CMOS systems. This ROM 1s designed with the in-
tention of having very low active as wel' as standby currents
The active power dissipation of 150 mW (at Vcc=5 V
freq=1 MHz) and standby power of 250 yW (at Vcc=56 V)
add up to low power for battery operation. The typical ac-
cess time of the ROM 1s 280 ns making 1t acceptable for
operation with today's existing CMOS microprocessors.

An example of this operation 1s shown in Figure 1. Shown
1s a typical connection with either the Motorola MC146805E2
CMOS microprocessor (MBB00 seres) or the National
NSCB800 which i1s an 8085 or 280 based system The main dif-
ference between the systems is that the data strobe (DS) on
the MC146805€2 and the read bar (RD) on the 8085 both
control the output of data trom the ROM but are of opposite
polarity The Motorola 2K x 8 ROM can accept either polarnty
signal on the data strobe input as long as the signa! toggles
during the cycle Trusis termed the MOTEL mode of opera-
non This unique operational feature makes the ROM an ex-
tremely versaule part Further operational features are ex-
plained in the foilowing section

Operational Features

In order 1o operate In @ multplexed bus sytem the ROM
latches, for one cycle, the address and chip select input in-
formation on the trailing edge of address strobe (M) so the
address signals can be taken off the bus

Since they are latched, the address and chip select signals
have a setup and hold time reterenced to the negative edge

of address strobe. Address strobe has a minimum pulse
width requirement since the circuit is internally precharged
during this time and is setup for the next cycle on the trailing
edge of address strobe. Access time is measured from the
negative edge of address strobe

The part is equipped with a data strobe input (G) which
controls the output of data onto the bus lines after the ad-
dresses are off the bus. The data strobe has three potential
modes of operation which are programmable with the ROM
array. The first mode 1s termed the MOTEL mode of opera-
tion. In this mode, the circuit can work with either the
Motorola or Intel type microprocessor series. The difference
between the two series for a ROM peripheral is only the
polarity ot the data strobe signal. Therefore, in the MOTEL
mode the ROM recognizes the state of the data strobe signal
at the trailing edge of address strobe (requires a setup and
hold time), latches the state into the circuit after address
strgbe, and turns on the data outputs when an opposite
polarity signal appears on the data strobe input. In this man-
ner the data strobe input can work with either polanty signal
but that signal must toggle during a cycle to output data on
the bus lines. If the data strobe remains at a d.c. level the
outputs will remain off. The data strobe input has two other
programmable modes of operation and those are the stan-
dard static select modes (high or low) where a d.c. input not
synchronous with the address strobe will turn the outputs on
or off.

The chip enable and chip select inputs are all program-
mable with the ROM array to either a high or iow select. The
chip select acts as an additional address and is latched on the
address strobe trailing edge. On deselect the chip select
merely turns off the output drivers acting as an output
disable. It does not power down the chip. The chip enable in-
puts, however, do put the chip in a power down standby
mode but they are not latched with address strobe and must
be maintained in a d.c. state for a full cycle.
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6

FIGURE 1

TYPICAL MINIMUM SYSTEM — MOTOROLA

VoDpe——
——RST osct
—=iRQ
Microprocessor a
@— L MC146805E2
DS 0sc2
RW
AS TIMER jag——
Rt Y PBO j—a»
<—ra6 PB1[a—
@—ePAS PB2 j—> vVecpe——
= Pad PB3[-—b 2Kx8ROM G|
@—8PA3 PB4 jt—o» MCMe65516 M
a—{PA2 PB5 pg—»
@—{PAI PB6 je—o» 5
«*—{PA0 PB7 j—e» €
AB-A12 B0-87K Addr/Data Mux Bus ¥ AQ0-AQ7
A8-A10
Vss Vss
High Order Address Bus (5)
Bus Control Signals (3)
TYPICAL SYSTEM — NATIONAL
Vee
Manual Reset
X1 X2 RESET
——e»{BREQ AB-A15
@——BACK A12|A13 A13
BAC NSC800
—®WAIT
ADO-AD?
<+——INTA
—{INT ALE _-— -
——a{ WM D S >
RST A WR — —
—®{RSTB 10/M — -
—RSTC CLK — = >
«@—{RFSH So—=e
—o{PS Si—me»
RESET OUT
T AB-A10 AQO-AQ7 M G E S CE ADO-AD7 & |9 2 = 5
S 2 vee 2K x8 ROM e M<dRAM g
s & oND— MCM65516 T, OUT uxe
PA P8 PC
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MCM65516

CUSTOM PROGRAMMING

Information for custom memory content may be sent to

By the programming of a single photomask for the
Motorola in one of two forms {shown in order of preference):

MCM®65516 the customer may specify the content of the

memory and the method of enabling the outputs, or selec- 1. Magnetic Tape

tion of the “MOTEL" option (Pin 17). 9 track, 800 bpi, odd parity written in EBCDIC charac-
Information on the general options of the MCM65516 ter code. Motorola’s R.O.M.S. format.

should be submitted on an Organizationai Data form such as 2. EPROMs

that shown in the below figure One 16K (MCM2716, or TMS2716)

FORMAT FOR PROGRAMMING GENERAL OPTIONS

ORGANIZATIONAL DATA MOS READ ONLY MEMORY
Customer:
Company
Motorola Use Only
Part No Quote:
Part No.:
Onginator
Specif. No..
Phone No
Programmable Pin Options
13 14 16 17
Active o E - n
High H; N} a ]
Active . . ) G
Low i t ¢
MOTEL O




Bipolar Memories
MECL-RAM, PROM

14

TTL

4-1
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MCM93415

1024-BIT RANDOM ACCESS MEMORY

The MCM93415 is a 1024-bit Read/Write RAM organized 1024
words by 1 bit.

The MCM93415 1s designed for buffer control storage and high
performance main memory applications, and has a typical access
time of 35 ns.

The MCM93415 has full decoding on-chip, separate data
mput and data output lines, and an active low chip select. The
device s fully compatible with standard DTL and TTL logic
famities and features an uncommitted collector output for ease

TTL
1024 X 1 BIT
RANDOM ACCESS MEMORY

of memory expansion.

Uncommitted Collector Qutput
TTL Inputs and Output
Non-lnverting Data Gutput
High Speed - '
Access Time — 35 ns Typical
Chip Select -~ 15 ns Typical

® Power Dissipation Decredses with Increasing Temperature

Power Dissipation 0.5 mW:Bit Typical
® Organized 1024 Words X 1 Bit

BLOCK DIAGRAM

Sense Amp
and
Write Drivers

1

Dout

Word o 32X32
Drivers Array

10f32 10f32
Decoder Decoder

P LT R

A0 A1 A2A3 A4 A5 A6 A7 A8 A9

Vee - Pin 16
Gnd - Pin8

F SUFFIX
CERAMIC PACKAGE
CASE 650

D SUFFIX
CERAMIC PACKAGE
CASE 620

P SUFFIX
PLASTIC PACKAGE
CASE 648

PIN ASSIGNMENT

- NS
103 ¢s Vee 16
2cj A0 D215
3 a1 WE D14
4 CJA2 A9 D13
5 C3A3 A8 312
6 A4 A7 1
7 C3 Doyt A6 [ 10
8 Gnd AsSFD 9

Pio Designation

cs Chip Select
AO0--A9 Address Inputs
WE Write Enable
Din Data Input
Dout Data Output




MCM93415

FUNCTIONAL DESCRIPTION

The MCM93415 is a fully decoded 1024-bit Random Access
Memory organized 1024 words by one bit. Bit selection s
achieved by means of a 10-bit address, AO to A9.

The Chip Select input provides for memory array expansion.
For large memories, the fast chip select access time permits the
decoding of Chip Select (CS) from the address without aftecting
system performance.

The read and write operations are controlled by the state of
the active low Write Enable (V_V_é, Pin 14). With WE held low and
the chip selected, the data at D, 1s written into the addressed
location. To read, WE s held high and the chip selected. Data in
the specified location 1s presented at Dgyy and is non-inverted.

Uncommutted collector outputs are provided to allow wired-
OR applications. In any application an external pull-up resistor of
R value must be used to provide a high at the output when 1t s
off. Any R value within the range specified below may be used.

ABSOLUTE MAXIMUM RATINGS (Note 1)

VecMim) R VeelMin) -VonH
IoL - FO(1.6) nlicgx) + FO(0.04)
R 1s1n k2

n = number of wired-OR outputs tied together

FO = number of TTL Unit Loads (UL) driven

ICEX = Memory Output Leakage Current

VoH = Required Output High Level at Output Node
1oL = Output Low Current

The minimum R value s limited by output current sinking
ability. The maximum R value 1s determined by the output and
input leakage current which must be supplied to hold the output
at VoH. One Unit Load = 40 uA High/1.6 mA Low.

TRUTH TABLE

Storage Temperature Inputs Output
Ceramic Package (D and F Suffix) -55°C 1o +165°C Open
Plastic Package (P Suffix) -55°C 1o +125°C cs WE Din Collector Mode
Operating Junction Temperature, T H X X H Not Selected
Ceramic Package (D and F Suffix) 165°C L L L H Write 0"
Plastic Package (P Suffix) 125°C L N H " Write “1°
Vg Pin Potenual to Ground Pin -05Vtw+70V L H M Bout Read
Input Voltage (dc) -05V10+55V
Voltage Applied to Outputs (Output High) -05V1t0+t55V H = High Voltage Level
Output Current (dc) (Output Low) +20 mA )L( - [L)ZV:,‘Vg;aeq:’Hll‘;e;r Low)
Input Current (dc) -12mA o +5.0 mA
NOTE 1: Device damage may occur f ABSOLUTE MAXIMUM RATINGS are exceeded.
GUARANTEED OPERATING RANGES (Note 2}
Supply Voltage (Vcc)
Part Number Min Nom Max Ambient Temperature (T 4)
MCM93415DC, PC 4.75 V 50V 525V 0°C to +75°C
MCM93415FM, DM 450V [ 5OV [ 550V -559C 1o +125°C
DC OPERATING CONDITIONS AND CHARACTERISTICS
{Full operating voltage and temperature range unless otherwise noted)
Limits
Symbol Characteristic Min Max Unit Conditions
VoL Output Low Voitage 0.45 Vdc Vee © Min, g * 16 mA
ViH Input High Voltage 21 Vdc Guaranteed Input High Voltage for All inputs
ViL Input Low Voltage 0.8 Vdc Guaranteed Input Low Voltage for All Inputs
1T Input Low Current -400 uAdc Vee = Max, V, - 04V
H Input High Current 40 wAdc Ve = Max, Vi - 4.5V
1.0 mAdc Vcg = Max, Vn = 6.25 V
ICEX Output Leakage Current 100 nAdc Ve = Max, Vgyp =45V
Veo Input Diode Clamp Voitage -15 Vdc Vee = Max, 1y = -10mA
lcc Power Supply Current 130 mAdc Ta = Max
155 | mAdc | Ta =0°C Vee = Max,
All Inputs Grounded
170 mAdc Ta = Min




MCM93415

AC OPERATING CONDITIONS AND CHARACTERISTICS

(Full operating voltage and temperature unless otherwise noted)

AC TEST LOAD AND WAVEFORM

Loading Condition Input Pulses

Vece All Input Pulses

300 2
Oout
MCM93415  [co0 () 30 pF
Capacrtance
(Including
— Scope and Jig)
MCM93415DC,PC | MCM93415DM, FM
Symbol Characteristic (Notes 2, 3) Min Max Min Max Unit Conditions
READ MODE DELAY TIMES ns
tACS Chip Select Time 35 a5 See Test Circuit
tRCS Chip Select Recovery Time 35 50 and Waveforms
taAA Address Access Time 45 60
WRITE MODE DELAY TIMES ns
tws Write Disable Time 35 45 See Test Circuit
TWR Write Recovery Time 40 50 and Waveforms
INPUT TIMING REQUIREMENTS ns
tw Write Pulse Width (to guarantee write) 30 40 See Test Circuit
wsD Data Setup Time Prior to Write 5 5 and Waveforms
TWHD Data Hold Time After Write 5 5
twsa Address Setup Time (at tyy  Min) 10 15
tWHA Address Hold Time 10 10
twscs Chip Select Setup Time 5 5
tWHCS Chip Select Hold Time 5 5
READ OPERATION TIMING DIAGRAM
Propagation Delay from Chip Select Propagation Delay from Address Inputs
cs
Chip Select
A0-A9 X
Address Inputs /i
1
Dout

Data Output

1
1
Dout '
| Data Output h f
! i ]
taACs —t=——=f fe——=t—1tRCsS F—— tAA ——=

(All Time Measurements Referenced to 1.5 V)
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MCM93415

WRITE CYCLE TIMING

—— I

cs

Chip Select )
!

AQ -A9
Address Inputs

DIV‘I
Data Input

WE
Write Enable

Oout
Data Output re———twscs—=

(All Time Measurements Referenced to 1 5 V)

NOTE 2. DC and AC specificationslimits guaranteed with 500 linear feet per minute blown air. Contact your Motorola Sales Representative
it extended temperature or moditied operating conditions are desired

0 gp (Junction to Ambient)
Package Blown Stilt 0 jc (Junction to Case)
D Suffix 50°C/W 85°C/W 15°C/wW
F Suffix 55°C/wW 90°Cc/wW 15°C/W
P Suffix 65°C/W 100°C/W 25°C/wW

NOTE 3: The AC limits are guaranteed to be the worst case bit in the memory



(M) mororoLa MCM93425

1024-BIT RANDOM ACCESS MEMORY

The MCM93425 is a 1024-bit Read/Write RAM, organized 1024 TTL
words by 1 bit. 1024 X 1 BIT

The MCM93425 is designed for high performance main memory RANDOM ACCESS MEMORY
and control storage applications and has a typical address time of
35 ns.

The MCM93425 has full decoding on-chip, separate data input
and data output lines, and an active low-chip select and write enable.

The device is fully compatible with standard DTL and TTL logic
families. A three-state output is provided to drive bus-organized F SUFFIX

. i CERAMIC PACKAGE
systems and/or highly capacitive loads. CASE 650

Three-State Output
TTL Inputs and Output
Non-Inverting Data Output
High Speed —

Access Time — 35 ns Typical

Chip Select — 15 ns Typical

® Power Dissipation — 0.5 mW/Bit Typical

D SUFFIX
CERAMIC PACKAGE
CASE 620

Power Dissipation Decreases With Increasing Temperature

BLOCK DIAGRAM

P SUFFIX
PLASTIC PACKAGE
Sense Amp 7 CASE 648
and Dout
Write Drivers
l T PIN ASSIGNMENT
Word 32 X 32
or: cs
1 16
Drivers Array 14 —cs Vee P
é :Q—o WE
<
j 15

2cg4 A0 Din 219

3cg Al WE D14

s acjA2 A9 FD13

5 ] A3 A8 212

[ == V¥ a7bon

Din 7 ] Oout as 10

10f32 10t 32 e Gna as P9

Decoder Decoder

Pin Description

13 14‘12_16 91,0 " 1;_!1 Vee = Pin 16 cs Chip Select
3 Gnd = Pin 8 AQ -A9 Address Inputs

A1 A2 A3 A4 A5 A6 A7 AB J—
6 A9 WE Write Enable
Din Data Input
NOTE: Logic driving sense amp/write drivers depicts Dout Data Output

negative-only write used on C4m
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MCM93425

FUNCTIONAL DESCRIPTION

The MCM93425 is a fully decoded 1024-bit Random Access
Memory organized 1024 words by one bit. Word selection s

achieved by means of a_lO-bn address, AG--A9.

The Chip Select (CS) input provides for memory array expan-
sion. For large memories, the fast chip select time permits the

decoding of
address access time.

chip select from the address without

increas

ing

The read and write operations are controlied by the state of

the active low Write Enable (WE, Pin 14). With WE and CS held

ABSOLUTE MAXIMUM RATINGS (Note

1)

Storage Temperature
Ceramic Package (D and F Suffix)
Plastic Package (P Suftix)

-55°C 1o +165°C

55°C to +125°

C

Operating Junction Temperature, T
Ceramic Package (D and F Suftix)
Plastic Package (P Sutfix)

165°C
125°C

Ve Pin Potential to Ground Pin

-05Vto+/0V

Input Voltage (dc)

-05V1io+55V

Voltage Applied 1o Outputs (Output High)

-05V1o55

\

Output Current (dc) (Output Low)

+20 mA

Input Current (dc)

-12mA 1o »50mA

low, the data at Dj, s written into the addressed !ocation. To
read, W—E is held high and C_S held low. Data in the specified
location 1s presented at Dg,q and s non-inverted.

The three-state output provides drive capability for higher
speeds with capacitive load systems. The third state (high
impedance) allows bus organized systems where multiple outputs
are connected to a common bus.

During writing, the output is held in the high-impedance state.

TRUTH TABLE

[~ Inputs Output
cs WE D,y Dout Mode
H X X High Z Not Selected
L L L High Z Write 0"
L L H High Z Write ©17
L H X Dout Read

H - High Voltage Level

L = Low Voitage Level

X - Don’t Care (High or Low)

NOTE 1 Device damage may occur if ABSOLUTE MAXIMUM RATINGS are excecided

GUARANTEED OPERATING RANGES (Notes 2 and 3)

Supply Voltage (Vcc)
Part Number Min Nom T Max Ambient Temperature (T )
MCM93425DC, PC 475V | 50V | 525V 0°C to + 75°C
MCM93425FM, DM 450V 50V E 550V ; -55CC 10 +125°C

DC OPERATING CONDITIONS AND CHARACTERISTICS

(Full operating voltage and temperature rangs unless otheowise noted)

Limits
Symbol Characteristic Min Max Units Conditions
VoL Output Low Voltage 0.45 Vdc Vee Minlgp - 16 mA
VIH Input High Voltage 21 Vdc Guaranteed Input High Volttage for all Inputs
ViL Input Low Voltage 08 Vdc Guaranteed Input Low Volitage for all Inputs
he Input Low Current -400 uAde Vee - Max, VvV, 04V
K Input High Current 40 nAdc \’:C_Q_ Max, V 3 5v
10 mAdc Vee Max, V,, 525V
Tott Output Current (High 2) 1 50 WAdC | Ve Max, Vo 24V
50 Voo Max, Vo 05V
los Qutput Current Short Circuit 1o Ground 100 mAdc Ve Max
VoH Qutput High Voltage MCM93425DC, PC 24 Vdc IoH -103mA, Vge S0V 5%
MCM93425FM, DM 24 Vdc tOH 52mA
Veco Input Diode Clamp Voltage R 1.5 Ve Vee Max, 10 mA
Icc Power Supply Current 130 inAdc Ta Max
Vee Max,
15% mAdc 1a 0°C :
Alt Inputs Grounded
10 mAde Ta Min
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MCM93425

AC OPERATING CONDITIONS AND CHARACTERISTICS

(Full operating voltage and temperature unless otherwise noted)

AC TEST LOAD AND WAVEFORMS

Loading Conditions Input Puises

All Input Pulses

Vee

g300 2

<
2

MCM93425 Doy S OO0 ZR 30 0F  |MCM93425{0,,¢ 31 k02 3R 30 oF

Load A Load B

MCM93425DC, PC |[MCM93425DM, FM
Symbol Characteristic (Notes 2, 4) Min Max Min Max Units Conditions

READ MODE DELAY TIMES ns
tacs Chip Select Time 35 45 See Test Circuit
1ZRCS Chip Select to High Z 35 50 and Waveforms
tAA Address Access Time a5 60
WRITE MODE DELAY TIMES ns
1Zws Write Disable to High Z 35 as See Test Circurt
twR Write Recovery Time 40 50 and Waveforms

INPUT TIMING REQUIREMENTS ns
tw Write Pulse Width (to guarantee write) 30 a0 See Test Circuit
wsD Data Setup Time Prior to Write 5 5 and Waveforms
WHD Data Hold Time After Write 5 5
twsa Address Setup Time (at tyy = Min) 10 15
WHA Address Hold Time 10 10
twscs Chip Setect Setup Time 5 5
tWHCS Chip Select Hold Time 5 5

READ OPERATION TIMING DIAGRAM

Propagation Delay from Chip Select Prepagation Delay from Address Inut
AQ-A9
L Address Inputs 1
CcS * [
Chip Select |
—_ !
Dout High Z Oout :
Load A
02 taCS Data Output : (
Oout | I
Load B High Z
—_——-— - — e taa —f

(All time measurements referenced to 1.5 V)
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MCM93425

WRITE CYCLE TIMING

cs
Chip Select ]
i
|
A0 A9 i
Address
| I
1 T
Din . | ,
Data Input l i l
l N f - | I
4 I Stw — !
T 1 Yl !
wE | i : i :
Write Eriaife | B I ! { \
TWSD el - i twWHD i
i - twsA i TWHA -
- -— - twsCs- - twHCs
o Load A High 2 i
out
Data Output - .,.’ WR —
{
Load B yygn z %

(All above measurements reference to 1.5 V)

WRITE ENABLE TO HIGH Z DELAY

5V .
WE
Write Enable
750 2 \"1 5V /
D !
out .
b Tzws ——-1 f—
out iz
Data Output Q"' Level { 'gl
MCM93425 500 2 F< 5 pF Dol O Level Af— os
1 Level
Dout — 05
Data Output . High Z
Load C

Propagation Delay from Chip Select to High Z

cs
Chip Select 15V
tZRCS [@—
Dout —————
Data Output 0° Level - 2 o5 v High Z
17 Level
Oout — v
Data Output E¥____H-9h z

(All tzx x x Parameters are measured at a delta of 0.5 V from the logic level and using Load C)

NOTE 2: DC and AC specifications limits guaranteed with 500 linear feet per minute blown air. Contact your Motorola Sales Representative
if extended temperature or modified operating conditions are desired.

8y (Junction to Ambient)
Package Blown Still 6 3¢ (Junction to Case)
D Suffix 50°C/W 85°C/W 15°C/W
F Suffix 55°C/W 90°C/W 15°C/W
P Suffix 65°C/W 100°C/W 25°C/W

NOTE 3: Output short circuit conditions must not exceed 1 second duration
NOTE 4 The maximum address access time is guaranteed to be the worst case bit in the memory.
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MCM7680
MCM7681

8192-BIT PROGRAMMABLE READ ONLY MEMORY

The MCM7680/81 together with the MCM7620/21, MCM7640/43
comprise a complete, compatible family having common dc elec-
trical characteristics and identical programming requirements. They
are fully decoded, high-speed, field-programmable ROMs and are
available in commonly used organizations, with both open-collector
and three-state outputs. All bits are manufactured storing a logical
1" (outputs high), and can be selectively programmed for logical “0""
(outputs fow).

The field-programmable PROM can be custom-programmed to
any pattern using a simple programming procedure. Schottky bipolar
circuitry provides fast access time, and features temperature and
voltage compensation to minimize access time variations.

Pinouts are compatible to industry-standard PROMs and ROMs.
In addition, the MCM7680 and 81 are pin compatible replacement
for the 512 X 8 with pin 2 connected as A9 on the 1024 X 8.

In addition to the conventional storage array, extra test rows and
columns are included to assure high programmability, and guarantee
parametric and ac performance. Fuses in these test rows and columns
are blown prior to shipment.
® Common dc Electrical Characteristics and

Programming Procedure
® Simple, High-Speed Programming Procedure
(0.1 second per 1024 Bits, Typical)
® Expandable — Open-Collector or Three-State
Outputs and Chip Enable Inputs
® |nputs and Outputs TTL-Compatible
Low Input Current — 250 uA Logic 0", 40 uA Logic ‘1"
Full Output Drive — 16 mA Sink, 2.0 mA Source
® Fast Access Time — Guaranteed for Worst-Case
N2 Sequencing, Over Commercial and Military
Temperature Ranges
® Pin-Compatible with Industry-Standard PROMs and ROMs

MTTL

8192-BIT PROGRAMMABLE
READ ONLY MEMORIES

MCM7680 — 1024 X 8 — Open-Collector
MCM7681 — 1024 X 8 — Three-State

CERAMIC PACKAGE
CASE 623

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit

Supply Voltage (operating) Vee +70 Vdc
Input Voltage Vin +55 Vdc
Output Voltage (operating) VOH +7.0 Vdc
Supply Current lcc 650 mAdc
Input Current hin -20 mAdc
Output Sink Current lo 100 mAdc
Operating Temperature Range Ta oc

MCM76xxDM -551t0 +125

MCM76xxDC 0to +70
Storage Temperature Range Tstg -55 to +150 °c
Maximum Junction Temperature Ty +175 Sc

NOTE: Permanent device damage may occur 1f ABSOLUTE MAXIMUM RATINGS are
exceeded Functional operation should be restricted to RECOMMENDED

OPERATING CONDITIONS.

Exposure to higher than recommended voltages

tor extended periods ot time could atfect device reliability. (While programming,
follow the programming specifications.)

PIN ASSIGNMENT

‘:A? Vee o 24
2 . A6 A8 [ 23
3 4 AS a9 9 22
4 A4 CSifp 21
5 CJ] A3 CsS2 D> 20
6 CJ A2 cs3fp 19
7 4 Al csafo 18
8 T A0 [of:] == R k]
9 o1 ovF2 16
10 302 o615
11 o3 o514
12 &4Gnd 04313




MCM7680, MCM7681

DC OPERATING CONDITIONS AND CHARACTERISTICS

RECOMMENDED DC OPERATING CONDITIONS

Parameter Symbol Min Nom Max Unit
Supply Voltage Vee Vdc
MCM76xxDM 450 5.0 5.50
MCM76xxDC 4.75 5.0 5.25
Input High Voltage ViH 20 - = Vdc
input Low Voltage ViL ~ — 08 Vdc
DC CHARACTERISTICS
Open-Collector Three-State
Output Output
Symbol Parameter Test Conditions Min Typ Max Min Typ Max Unit
IRA. IRE | Address/Enable e ViH Ve Max - 40 40 uAdc
'FA, IFE Input Current 0" ViL 045V -0.1 |{-0.25 -0.1 | -0.25 | mAdc
VOoH Output Voltage M IoH -2.0mA,Vcc = Vog Min N/A - 24 34 Vdc
VoL ‘0" oL *+16mA,Vcee Vec Min - 035 | 045 035 | 045 Vdc
IOHE Output Disabled 1 VoH. Vcc Vg Max - 100 100 | wAdc
IOLE Current o VoL *03V.Vee Ve Max N/A -100 | uAdc
10H Output Leakage 1 VOH. Vcc  Vec Max 100 - N/A | uAdc
Veo Input Clamp Voltage in -10mA -15 -15 Vdce
los Output Short Circurt Current | Voo - Vo Max, Vgoyp 00V N/A N/A 15 70 mAdc
One Qutput Only for 1 s Max
Icc Power Supply Current Vee - Vee Max
MCM7680/MCM7681DC All Inputs Grounded 110 150 110 150 mAdc
MCM7680/MCM7681DM 110 170 110 170 mAdc
CAPACITANCE (t - 1.0 MHz, T 25°C, periodically sampled rather than 100% tested.)
Characteristic Symbol Typ Unit
Input Capacitance Cin 8.0 pF
Output Capacitance Cout 8.0 pF
AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature unless otherwise noted) 0 to +70°C _55 to +125°C
Characteristic Symbol Typ Max Typ Max Unit
Address to Output Access Time tAA 45 70 45 85 ns
Chip Enable Access Time tEA ns
MCM7680/81 30 40 30 50

TIMING DIAGRAM

I
]
Address 1.5 VX

!
taa—,

b

OQutput

1.5 VX
|

cs
30V 15V

30V
XI.S \4

oov Cs T

tEA—= r~—

N 0.0V
~ rtEa
! 1

|
0" Output 1.5V 1.5V
I

tr. ty < 5.0ns
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Vce
4

% 300
9
Test Point O-9——-4—0 Oy

|
300F° 1

P

*Inciudes Jig Capacitance
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MCM7680, MCM7681

PROGRAMMING

The PROMs are manufactured with all bits/outputs
Logical “1” (Output High). Any desired bit/output can
be programmed to a Logical ‘0"’ (Output Low) by follow-
ing the simple procedure shown below. One may build

PROGRAMMING PROCEDURE

1. Address the PROM with the binary address of the
selected word to be programmed. Address inputs
are TTL-compatible. An open circuit should not be
used to address the PROM.

2. Disable the chip by applying inputs highs (V|H) to
the CS inputs. CS inputs must remain at VIH for
program and verify. The chip select is TT L-compatible.
An open circuit should not be used to disable the
chip.

3. Disable the programming circuitry by applying an
Output Voltage Disable of less than Vgpp to the
output of the PROM. The output may be left open
to achieve the disable.

4. Raise V(o to Vppy with rise time equal to t,.

5. After a delay equal to or greater than ty, apply a
pulse with amplitude of Vopg and duration of tp to
the output selected for programming. Note that the
PROM is supplied with fuses intact generating an
output high. Programming a fuse will cause the
output to go low in the verify mode.

6. Other bits in the same word may be programmed

TABLE 1

his own programmer to satisfy the sepcifications described
in Table 1, or buy any of the commercially available pro-
grammers which meet these specifications. These PROMs
can be programmed automatically or by the manual pro-
cedure shown below.

while the Ve input is raised to Vpy by applying
output enable pulses to each output which is to be
programmed. The output enable pulses must be
separated by a minimum interval of ty.

7. Lower Voc to 4.5 Volts following a delay of ty
from the last programming enable pulse applied to
an output.

8. Enable the PROM for verification by applying a
logic “0"" (VL) to the CS inputs.

9. If any bit does not verify as programmed, repeat
Steps 2 through 8 until the bit has received a total
of 1.0 ms of programming time. Bits which do not
program within 1.0 ms may be considered pro-
gramming rejects. Multiple pulses of durations
shorter than 1.0 ms may be used to enhance pro-
gramming speed.

10. Repeat Steps 1 through 9 for all other bits to be
programmed in the PROM.

11. Programming rejects returned to the factory must
be accompanied by data giving address with desired
and actual output data of a location in which a
programming failure has occurred.

PROGRAMMING SPECIFICATIONS

Symbol Parameter Min Typ Max Unit
ViH Address Input 24 50 5.0 \%
ViL Voltage(1) 0.0 04 08 v
VPH Programming/Verify 11.75 120 12.25 v
VeL Voltage to V¢ 45 45 5.5 \
Iccp Programming Voitage Current Limit 600 600 650 mA

Programming (Vec)
tr Voltage Rise and 1 1 10 S
1% Fall Time 1 1 10 Hs
9 Programming Delay 10 10 100 us
tp Programming Pulse Width 100 - 1000 us
DC Programming Duty Cycle - 50 90 %
Output Voltage
VorEe Enable 10.0 105 11.0 \2

Vorp Disable(2) 45 5.0 5.5 v
loPE Output Voltage Enable Current 2 4 10 mA
Tc Case Temperature - 25 75 oc

(1) Address and chip select should not be left open for V.
(2) pisable condition will be met with output open circuit.



MCM7680, MCM7681

FIGURE 1 — TYPICAL PROGRAMMING WAVEFORMS
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Advance Information J

MCM7684
MCM7685

8192-8IT PROGRAMMABLE READ ONLY MEMORY

The MCM7684/85 together with the MCM7620/21/40/41/42/43/
80/81 comprise a complete, compatible family having common dc
electrical characteristics and identical programming requirements.
They are fully decoded, high-speed, field-programmable ROMs
and are available in commonly used organizations, with both open-
collector and three-state outputs. All bits are manufactured storing
a logical ““1" (outputs high), and can be selectively programmed
for logical "0’ (outputs low).

The field-programmable PROM can be custom-programmed
to any pattern using a simple programming procedure. Schottky
bipolar circuitry provides fast access time, and features temperature
and voltage compensation to minimize access time variations.

Pinouts are compatible to industry-standard PROMs and ROM:s.
In addition, the MCM7684 and 85 are pin compatible replacement
for the 1024 X 4 with pin 8 connected as A10 on the 2048 X 4.

In addition to the conventional storage array, extra test rows and
columns are included to assure high programmability, and guarantee
parametric and ac performance. Fuses in these test rows and columns
are blown prior to shipment.
® Common dc Electrical Characteristics and

Programming Procedure
® Simple, High-Speed Programming Procedure
(0.1 second per 1024 Bits, Typical)
® Expandable — Open-Collector or Three-State
Outputs and Chip Enable Input
® Inputs and Outputs TTL-Compatible
Low Input Current — 250 uA Logic “0”, 40 A Logic 1"
Full Qutput Drive — 16 mA Sink, 2.0 mA Source
® Fast Access Time — Guaranteed for Worst-Case
N2 Sequencing, Over Commercial and Military
Temperature Ranges
® Pin-Compatible with Industry-Standard PROMs and ROMs

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit

Supply Voltage (operating) vee +70 Vdc
Input Voltage Vin +55 Vd=o
Output Voltage (operating) VOoH +70 Vdc
Supply Current ‘cc 650 mAdc
Input Current hin -20 mAdc
Output Sink Current lo 100 mAdc
Operating Temperature Range TA oc

MCM76xxDM -551t0 +125

MCM76xxDC 0to +70
Storage Temperature Range Tstg -55to +150 oc
Maximum Junction Temperature Ty +175 oC

NOTE: Permanent device damage may occur f ABSOLUTE MAXIMUM RATINGS are

exceeded.  Functional operation should be restricted to RECOMMENDED
OPERATING CONDITIONS. Exposure to higher than recommended voltages
for extended periods of time could affect device reliability. (While programming,
follow the programming specifications.)

MTTL

8192-BIT PROGRAMMABLE
READ ONLY MEMORIES

MCM7684 — 2048 X 4 — Open-Collector
MCM7685 — 2048 X 4 — Three-State

D SUFFIX
CERAMIC PACKAGE
CASE 726

PIN ASSIGNMENT

~fF—o 18
17
116
15
14
o233
o312

1
5 10

0 0N O v b W N

This s advance information and specifications are subject to change without notice
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MCM7684, MCM7685

DC OPERATING CONDITIONS AND CHARACTERISTICS

RECOMMENDED DC OPERATING CONDITIONS

Parameter Symbol Min Nom Max Unit
Supply Voltage Vvee Vdc
MCM76xxDM 4.50 5.0 5.50
MCM76xxDC 475 5.0 5.25
Input High Voltage ViH 2.0 - - Vdc
Input Low Voltage ViL - — 08 Vdc
DC CHARACTERISTICS
(Over Recommended Operating Temperature Range) Open-Collector Three-State
Output Output
Symbol Parameter Test Conditions Min Tye Max Min Tye Max Unit
IRA. IRE | Address/Enable e VIH = Veg Max - - 40 - - 40 uAdc
IeA, IFE input Current o VL =045V - -0.1 |-0.25 - -0.1 | -0.25 | mAdc
VOoH Output Voltage i IoH = 2.0 mA, Ve Min N/A - - 24 34 - Vdc
VoL 0 oL = +16 mA, Ve Min - 035 | 045 | - 035 | 045 | Vdc
I0HZ Output Disabled "1 Vo, Ve Max p = 100 - - 100 [ uAdc
loLz Current 0" VoL = +0.3 V, Vo Max - - N/A - - -100 | uAdc
loH Output Leakage “ VOH. Vcc Max - = 100 - - N/A | pAdc
Vic Input Clamp Voltage lin = -10 mA - - -15 - - -158 Vde
los Output Short Circuit Current | Vo Max, Vg =00V N/A - N/A 15 - 70 mAdc
One Output Only for 1 s Max
Icc Power Supply Current Ve Max
MCM7684/MCM7685 DC | All Inputs Grounded - 80 | 120 - 80 | 120 |mAdc
MCM7684/MCM7685 DM - 80 140 - 80 140 | mAdc
CAPACITANCE (f = 1.0 MHz, T = 25°C, periodically sampled rather than 100% tested.)
Characteristic Symbol Typ Unit
Input Capacitance Cin 8.0 pF
Qutput Capacitance Cout 8.0 pF
AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature unless otherwise noted) 0 to +70°C ~55 to +125°C
Characteristic Symbol Typ Max Typ Max Unit
Address to Output Access Time tAA 45 70 45 85 ns
Chip Enable Access Time tEA 15 25 15 30 ns
TIMING DIAGRAM AC TEST LOAD
Vee
' cs 3.0v
Address 1.5 v% 2oV 1'5TX v 300
. oov ©S T T o-0v .
‘AA“’: :‘_ tEA— I~— .4‘ — A Test Point Ox
l |
Outeut 15 le “0"” Output 1.5 v\l %LS Y 30pF* 600

Input t,, t¢ < 5.0 ns

4-16
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MCM7684, MCM7685

PROGRAMMING

The PROMs are manufactured with all bits/outputs
Logical 1" (Output High). Any desired bit/output can
be programmed to a Logical ‘0"’ (Output Low) by follow-
ing the simple procedure shown below. One may build

PROGRAMMING PROCEDURE
1. Address the PROM with the binary address of the
selected word to be programmed. Address inputs
are TTL-compatible. An open circuit should not be
used to address the PROM.

. Disable the chip by applying an input high (V|H) to
the CS input. The chip select is TTL-compatible.
An open circuit should not be used to disable the
chip.

. Disable the programming circuitry by applying an
Output Voltage Disable of less than Vopp to the
output of the PROM. The output may be left open
to achieve the disable.

. Raise Vo to Vpp with rise time equal to t;.

5. After a delay equal to or greater than ty, apply a
pulse with amplitude of Vopg and duration of tpto
the output selected for programming. Note that the
PROM is supplied with fuses intact generating an
output high. Programming a fuse will cause the
output to go low in the verify mode.

. Other bits in the same word may be programmed

TABLE 1

his own programmer to satisfy the sepcifications described
in Table 1, or buy any of the commercially available pro-
grammers which meet these specifications. These PROMs
can be programmed automatically or by the manual pro-
cedure shown below.

while the Ve input is raised to Vpy by applying
output enable pulses to each output which is to be
programmed. The output enable pulses must be
separated by & minimum interval of ty.

. Lower Vo to 4.5 Volts following a delay of ty
from the last programming enable pulse applied to
an output.

. Enable the PROM for verification by applying a
logic "0 (V) to the CS inputs.

. If any bit does not verify as programmed, repeat
Steps 2 through 8 until the bit has received a total
of 1.0 ms of programming time. Bits which do not
program within 1.0 ms may be considered pro-
gramming rejects. Multiple pulses of durations
shorter than 1.0 ms may be used to enhance pro-
gramming speed.

. Repeat Steps 1 through 9 for all other bits to be
programmed in the PROM.

. Programming rejects returned to the factory must
be accompanied by data giving address with desired
and actual output data of a location in which a
programming failure has occurred.

PROGRAMMING SPECIFICATIONS

Symbol Parameter Min Typ Max Unit
ViH Address Input 24 5.0 5.0 v
Vi Voltage(1) 0.0 0.4 08 v
VPH Programming/Verify 11.75 120 12.25 \Z
VeL Voltage to Vcc 45 45 5.5 v
Iccp Programming Voltage Current Limit 600 600 650 mA

Programming (Vcc)
tr Voltage Rise and . 1 1 10 Hs
t Fall Time 1 1 10 HS
tq Programming Delay 10 10 100 us
tp Programming Pulse Width 100 - 1000 Hs
DC Programming Duty Cycle - 50 90 %
Output Voltage *
Vore Enable 10.0 105 1.0 v
VorD Disable(2) 45 5.0 5.5 \
lopPe Output Voltage Enable Current 2 4 10 mA
TC Case Temperature - 25 75 °c

(1) Address and chip select should not be left open for V.
(2) pisable condition will be met with output open circuit.
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MCM7684, MCM7685

FIGURE 1 — TYPICAL PROGRAMMING WAVEFORMS

Data-1
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MECL MEMORIES
GENERAL INFORMATION

Complete information is available in the MECL Data Book. Contact your sales representative or authorized

distributor for information.

TABLE 1 — LIMITS BEYOND WHICH DEVICE LIFE MAY BE IMPAIRED

Characteristic Symbol Rating Unit
Supply Voltage VEE -80to0 \%
Input Voltage (Vg = 0) Vin Oto Vgg \Y
Output Source Current — Continuous lout 50 mA
Surge 100
Junction Temperature — Ceramic Package@ Ty 165 °c
Piastic Package 150
Storage Temperature Tstg -55 to +150 °c

@ Maximum T may be exceeded (< 250°C) for short periods of time (< 240 hours) without significant

reduction in device life.

TABLE 2 — LIMITS BEYOND WHICH PERFORMANCE MAY BE DEGRADED

Characteristic Symbol Rating Unit
Supply Voltage (Vg = O)@ VEE -4.94 to -5.46 \Y
Output Drive — MCM10100 Series — 50 {2 to -2.0V Q
MCM10500 Series 100 2 to -2.0 V
Operating Temperature Range@ Ta °c

MCM10100 Series
MCM10500 Series

0Oto 75
-55to +125

% Functionality only. Data sheet limits are specified for -5.19 to -5.21 V.

With airflow = 500 Ifpm.
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MECL MEMORIES (continued)

TABLE 3 — DC TEST PARAMETERS

Each MECL 10,000 series device has been designed to meet the dc specifications shown in the test table, after
thermal equilibrium has been established. The circuit is in a test socket or mounted on a printed circuit board

and transverse airflow greater than 500 linear feet per minute is maintained. Vgg = -5.2 V £+0.010 V.
Forcing -55°C 0°c 25°C 75°C 125°C
Function | Parameter [ MCM10500*| MCM10100** { MCM10100**| MCM10500*| MCM10100**| MCM10500*
ViHmax = YVOHmax -0.880 -0.840 -0.810 -0.780 ~-0.720 -0.630

VOHmIn -1.080 -1.000 -0.960 -0.930 -0.900 -0.825
VOHAmMIn -1.100 -1.020 -0.980 -0.950 -0.920 -0.845

VIiHAmMIn -1.255 -1.145 -1.105 -1.105 -1.045 -1.000

ViLAmin -1.510 -1.490 -1.475 -1.475 -1.450 -1.400
VoLAmiIn -1.635 -1.645 -1.630 -1.600 -1.605 -1.525
VOLAmMax -1.655 -1.665 -1.650 -1.620 -1.625 -1.545

Vitmin = VOLmin -1.920 -1.870 -1.850 -1.850 -1.830 ~-1.820
ViLmin HNLmin 0.5 0.5 0.5 0.5 0.3 0.3
*Driving 100 §2 to -2.0 V.
**Driving 50 2 to -2.0 V.
Vee = Gnd
Ls

o —— ="
o—— !

. ‘ 1
o- I

! I

i

! [ : INPUT LEVELS
ot levezes) o eeve e s0%

1
S Gre—— 1 [ Vs 40 Sy 20%
 CErE— R ' tf
O———— A3 | t, 14 -~ 2.0 ns typ.
o— Aq |

[}
o_f—‘ Ac, ! All timing measurements referenced to 50% of input levels.
o__|~—_‘ Ae Dout [t Ry - S0 §2
o c ) o _

Ry L I CL < 5.0pF (including jig and stray capacitance)

: = Delay should be derated 30 ps/pF for capacitive load up to 50 pF

! 20w
o——,————— Oin

|
o——

e e e —

0.1 uF

FIGURE 1 — SWITCHING TIME TEST CIRCUIT
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MECL MEMORIES (continued)

FIGURE 2 —- CHIP SELECT ACCESS TIME WAVEFORM

Chip Select - 50%

cs

TACS tRCS

Oout 50%

FIGURE 3 — ADDRESS ACCESS TIME WAVEFORM

Address Xﬂ,

fo— taa —

Oout Xso%

FIGURE 4 — SETUP AND HOLD WAVEFORMS (WRITE MODE)

Chip Select 5\ 50% /l

Oin 50%

le— ty — twHD

Write Enable 3 50% z
twsD \—_7

— TWHCS

fe— twHA ——i

r—— tWSCS ——®v|
TWR

50%

Oout tWSA

4-21



MCM10143

8 X 2 MULTIPORT REGISTER

@ MOTOROLA
FILE (RAM)

4 )

8 x 2MULTIPORT REGISTER FILE
(RAM)

The MCM10143 is an 8 word by 2 bit multiport register file
(RAM) capable of reading two locations and writing one loca-
tion simultaneously. Two sets of eight latches are used for data
storage in this LS| circuit.

WRITE

The word to be written s selected by addresses Ag - Ap. Each bit
of the word has a separate write enable to allow more flexibility in
system design. A write occurs on the positive transition of the clock
Data is enabled by having the write enables at o low level when the

clock makes the transition. To inhibit a bit from being written, the L SUFFIX
bit enable must be at a high level when the clock goes low and not CERAMIC PACKAGE
CASE 623

change until the clock goes high. Operation of the clock and the bit
enables can be reversed. While the clock 1s low a posttive transition of
the bit enable will write that bit into the address selected by Ag—-Ap

READ
When the clock is high any two words may be read out simulta
neously, as selected by addresses Bg B2 «nd Cg Cp, including the
word written during the preceding half clock cycle. When the clock
goes low the addressed data is stored in the slaves. Level changes on PIN ASSIGNMENT
the read address lines have no effect on the output untl the clock
again goes high. Read out is accomphshed ot any time by enabling
output gates (Bg B1), (Co Cy)

i A
1 0.7 Veeo Vee £S5 24
Tt - 2 L2 aB.y Vccr 7 23
pd: B —
Clock to Data out 5 ns (typ) 37 asgg Qcy -7 22
(Read Selected) 4[] AEg Qcg I 21
Address to Data out 10 ns (typ) st os, REC 1.3 20
(Clock High) .
L . 6 (. Bg Clock [ 5 19
Read Enable to Data out 2 8 ns (typ)
(Clock high, Addresses present) 7 TS 8y Cz T3 18
Pp 610 mW. pky (typ no toad) 8 (1 Wk, Co 717
9 ; wig Ccy I 218
10 L] Dg Ay 118
TRUTH TABLE ;
- -
*MODE INPUT OUTPUT 110 oy Ao [ 314
sClock [ WEG |WE [Lg | Dy | REg | KE( | aBg [ 0By |acy| QCy 12 | JLVEE Az 17313
Write (SN2 \ L H H H ] R \ L 8 o - =
Read H - o L . e i H H
Read ool N o B 1 L H H H H
Read L oH oL H H g : L e " H H
W.rite Lo"H L L [ " re re 1 B 1 L
Read H ] X L i t X q H

**Note Clock occurs sequentially throagh Teoth Tt
"Note AQOA2 BOB2 and COC2ure ol set 1o s v asdress 0 ation
theoughout Tabie

\ D Don't Care j
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MCM10143

BLOCK DIAGRAM

4
REg O-
Multi- Output 2
Sl >
6 plexer B oit 1 Gate ——O QB4
Bo O——* Read B-bit 1 F’ 8.bit 1
B4 O———% Decoder -—e
B2 O—— B
Multi- Slave L Output 3
plexer B-bit 0 | Gate ——0 QBg
B-bito | ™ 8-bit 0
Write ‘_
WE 9 ifi 8 x1
E P
DO ° 10 ;. Ar'gipthéuer Master Latches
0o = o]  BitO
Clock o-i.
14
Ao o 15 Write
A1 O—24—mm{ Decoder
Az 013 A
— > Write 8 x 1
WEq o 8 Amplifier o-| Master {atches
D o Bit 1 — Bit 1
g Mult- $+| Siave Output |
plexer Cbit 1 Gate =0 ac;
C-bit1 1 Cobit1
Co O—IL—’ Read
Cq 0%’ Decoder
Oo————~
C2 Cc Multi Lol Slave Output 2
plexer Cobit 0 Gate ' < o aco
Cbit 0 1)—.( Cbit0
3 20
C O—
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MCM10143

ELECTRICAL CHARACTERISTICS

0°c +25°C +75°C
Characteristics Symbol Min | Max | Min | Typ | Max |Min | Max Unit
Power Supply Drain Current Ie — 150 — 118 | 150 — 150 mAdc
Input Current linH rAdc
Pins 10, 11,19 - 245 — - 245 - 245
All other pins — 200 — — 200 - 200
Switching Times @ ns
Read Mode
Address Input tg * QB + 40 | 153 | 45 10 145 [ 45 | 155
Read Enable tRE-QB+ 1.1 5.3 1.2 | 35| 5.0 12 ] 55
Data tClock +QB - 171 731 20| 50| 70 |20]| 76
Setup
Address tsetup (B - Clock —) — - 85| 55 - - -
Hold
Address thold (Clock —B +) — — |-15]-45]| - - -
Write Mode
Setup
Write Enable tsetup(WE -Clock+) | — - 70 | 40 — - -
tsetup(WE +Clock—) | — - 10 |-20] - - =
Address tsetup (A —Clock +) - - 80 | 50 - - -
Data tsetup(D -Clock +) - - 50120 ] - — -
Hold
Write Enable thold(Clock +WE +) - - 55 | 25 - - -
thold(Clock + WE -) - - 10 |-20| - - -
Address thold(Clock + A +) - — 10 |-30} - - -
Data thold(Clock + D +) — — 1.0 [-20] - — -
Write Pulse Width PWWE - - 80 | 50 - - -
Rise Time, Fall Time t,, tf 1.1 42 1.1 25 4.0 11 45
(20% to 80%)

@AC timing figures do not show all the necessary presetting conditions.
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MCM10143

/ READ TIMING DIAGRAMS
Access (Clock High) g FIGURE 1
Qs
Enable _
RE FIGURE 2
‘RE-a8+ tRE+Q8
+QB-
Q
Data
(Address Selected) e mm e ——— FIGURE 3
—————————————————— -
Clock 'I {Clock +QB-
Setup and Hold 8 FIGURE 4

Clock
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MCM10143

WRITE TIMING DIAGRAM

Enable Setup
WE — — j————————— FIGURES
l——‘-tup-
Clock !
Enable Hold
WE l FIGURE 6
Clock thold
Disable
WE FIGURE 7
tsetup thoid
Clock ’ l
Pulse Width
Clock ‘\* r FIGURE 8
X ———1t > > teer I‘—‘>>‘h Id
W ' up . I >Zthold ™
min ¥
Address
—_——— — — — — — ——— — FIGURE 9
U N
tsetup thold -
IEE— T T T T A
D — e / N -
tsetup“T" thold
4
Clock
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@ MOTOROLA MCM10144/MCM10544

256 X 1-BIT RANDOM
ACCESS MEMORY

a )

o . The MCM10144/10544 is a 256 word
out Csi Cs2 Cs3
[ X 1-bit RAM. Bit selection is achieved by
15 |s ls; 'JJ__T means of an 8-bit address AO through A7.
) The active-low chip select allows memory
Data Out re—— Chip i A .
Buffer ! Select ‘ expansion up to 2048 words. The fast chip
‘7 ”"“‘—“T‘_J select access time allows memory expansion
; i without affecting system performance.
: The operating mode of the RAM (CS inputs
Sense i low) is controlled by the WE input. With WE
. Amplitier S low the chip is in the write mode—the output
A0 — 3 L} | I is low and the data present at D; is stored
2l 5% | i 5 L at the selected address. With WE high the chip
Al a3 L gt fya WE
3 28 32x8 | £3 is in the read mode—the data state at the
13
A2 —1 §o0 [ M‘"A‘::ZVC"' ‘_‘l, ec | selected memory location is presented non-
bl s . .
a3 4 43 ] 25 Din inverted at Do ¢
o~ ; o [13 !
as 9| ;o T L ® Typical Address Access Time= 17 ns
. - ® Typical Chip Select Access Time = 4.0 ns
Bit Address Buffer/ )
1/8 Decoder ® 50 kS Input Pulldown Resistors on Chip
Select
10 |11 12 L . o
® Power Dissipation (470 mW typ @ 25°C)
A5 A6 A7 Decreases with increasing Temperature
® Pin-for-Pin Replacement for F10410
TRUTH TABLE
MODE INPUT OUTPUT
cs* WE Oin Dout PIN ASSIGNMENT
Write 0" L L L L
Write "1° L L H L ~
Read C " p a 1T A0 Vee 16
Disabled H ® P L 21 a1 Dout )15
*CS = C51+C52 + CS3 ¢ = Dont Care 3] A2 WE [J14
a A3 Din 13
s (—] ¢si A7 312
GC:‘ cs2 A6 [ 311
F SUFFIX )] Gs3 AS 10
CERAMIC PACKAGE
sC— Vv A4 g
L SUFFIX CASE 650 EE
CERAMIC PACKAGE
CASE 620
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MCM10144/MCM10544

ELECTRICAL CHARACTERISTICS

-55°C 0°c +25°C | +75°C | +125°C

Characteristic Symbol | Min|Max [Min| Max |Min|Max |Min|Max |Min|Max | Unit
Power Supply Drain Current Ieg — |140| — | 135} — |130| — |125] — | 125 | mAdc
Input Current High linH — |375| — [220] — |220| — |220| — [220 | wAdc

-565°C and +125°C test values apply to MC105xx devices only.

SWITCHING CHARACTERISTICS (Note 1)

MCM10144 | MCM 10544
TAo=0to |Tpo=-55to0
+75°C, +125°C,
VEE = VEE =
-5.2 Vdc -5.2 Vdc
+ 5% + 5%
Characteristics Symbol| Min | Max | Min | Max | Unit Conditions
Read Mode ns Measured from 50% of
Chip Select Access Time tacs | 20 | 10 | 20| 10 input to 50% of output.
Chip Select Recovery Time trcs | 20 | 10 20 ( 10 See Note 2.
Address Access Time tAA 70 | 26 70| 26
Write Mode - ns | tysa =80ns
Write Pulse Width tw 25 - 25 - Measured at 50% of
Data Setup Time Prior to Write twsD | 2.0 - 2.0 - input to 50% of output.
Data Hold Time After Write twHD | 2.0 -1 20 - tw = 25 ns.
Address Setup Time Prior to Write twsa | 80 - 8.0 -
Address Hold Time After Write twHA | 20 - 0.0 -
Chip Select Setup Time Prior to twscs | 2.0 - 20 -
Write
Chip Select Hold Time After Write | tywHqcs| 2.0 - 20 -
Write Disable Time tws | 256 | 10 [ 25| 10
Write Recovery Time twR | 25| 10 | 25| 10
Rise and Fall Time tr, tf ns Measured between 20%
and 80% points.
Address to Output 16| 7.0 15| 70
CS or WE to Output 15 5.0 15 5.0
Capacitance pF Measured with a pulse
Input Capacitance Cin - 5.0 - 5.0 technique.
Output Capacitance Cout — 8.0 — 8.0

NOTES: 1. Test circuit characteristics: Rt =50 2, MCM10144; 100 2, MCM10544. C| < 5.0 pF (including jig
and stray capacitance). Delay should be derated 30 ps/pF for capacitive load up to 50 pF.
2. The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory.
3. For proper use of MECL Memories in a system environment, consult MECL System Design
Handbook.
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@ MOTOROLA

MCM10145/MCM10545

16 X 4-BIT REGISTER FILE
(RAM)

cs

N

w

Qo (o] Q2 Q3 )
i T T The MCM10145/10545 is a 16 word X 4-bit
2 ! A 4 3 RAM. Bit selection is achieved by means of

Data Data Data Data Chip H

Out Out Out Out Select a 4-bit address AO th roth A3.

Butfer Butfer Buffer Butter Bufter The active-low chip select allows memory
expansion up to 32 words. The fast chip
select access time allows memory expansion
without affecting system performance.

The operating mode of the RAM (CS input
low) is controlled by the WE input. With WE
low the chip is in the write mode—the output

Sense Sense Sense Sense is low and the data present at D, is stored at

. K hi
2002 Athe‘ selected address. With WE high the chip
I T I T is in the read mode—the data state at the
o v . selected memory location is presented non-
a0 2 g 16« 4 Memory inverted at Q.
@ o=
) 55 Cetl Array ® Typical Address Access Time = 10.ns
o L9 .
A2 3z ® Typical Chip Select Access Time = 4.5 ns
Lt
6 ® 50 k&2 Pulldown Resistors on All Inputs
30 ® Power Dissipation (470 mW typ @ 25°C)
write ang Decreases with Increasing Temperature
Data In Bufter 13
——O we
5 a " 12
Pi
6 ) o N ASSIGNMENT
Do o1 02 03
\J
1] a1 vee 16
2C—]ao Q=] 15
TRUTH TABLE s _
ccs 14
MODE INPUT OUTPUT E
— wT | o a 4C—] o1 WE [—13
w
- cs o - sC—] oo D312
Write 'O’ L L L L 6 —] a3 02:21'
Write 71 - ¢ " - 7C3 A2 Ao 10
fload = nlel @ 8] Vee ] ==
Disabled H ® [4 L
L SUFFIX ® = Don't Care
CERAMIC PACKAGE
ASE
CASE 620 FIGURE 1 — CHIP ENABLE STROBE MODE
————y
A A

D =———mm—d

B

+-tcso

——

—t—\
e e e — —

- tCHD

F SUFFIX
CERAMIC PACKAGE
CASE 650

tcsa

\

& — —

1cs —8=
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MCM10145/MCM10545
ELECTRICAL CHARACTERISTICS °

-55°C 0°c +25°C | +75°C |+125°C

Characteristic Symbol | Min Max|Min Max|{Min Max|Min Max [Min Max [ Unit
Power Supply Drain Current IEE 135 — 130| — 125| — 120 — 120 | mAdc
Input Current High linH — 375| — 220| — 220 — 220| — 220 | mAdc

55°C and +125°C test values apply to MC105xx devices only.

SWITCHING CHARACTERISTICS (Note 1)

MCM10145 | MCM 10545
Tao=0to |Tp=-55t0
+75°C, +125°C,
VEE = VEE =
-5.2 Vdc -5.2 Vdc
+ 5% . 5%
Characteristics Symbol | Min | Max | Min | Max | Unit Conditions
Read Mode ' ns Measured from 50% of
Chip Select Access Time tacs | 20| 80 20 10 input to 50% of output.
Chip Select Recovery Time trcs | 20 80 | 20 10 See Note 2.
Address Access Time tAA 4.0 15 4.0 18
Write Mode ns | tysa =5ns
Write Pulse Width tw 8.0 - 8.0 - Measured at 50% of
Data Setup Time Prior to Write twsp | O - 0 - input to 50% of output.
Data Hold Time After Write twHD | 3.0 - 4.0 - tyy =8 ns.
Address Setup Time Prior to Write twsa | 50 - 50 -
Address Hold Time After Write twHA | 1.0 - 3.0 -
Chip Select Setup Time Prior to twscs | O - 50| -
Write
Chip Select Hold Time After Write | twncs | O - 0 -
Write Disable Time tws (20| 80 | 20| 10
Write Recovery Time twrR | 20| 80| 20| 10
Chip Enable Strobe Mode ns Guaranteed but not
Data Setup Prior to Chip Select tcsD 0 — — — tested on standard
Write Enable Setup Prior to tcsw 0 - - - product. See Figure 1.
Chip Select
Address Setup Prior to Chip Select tCSA 0 - — -
Data Hold Time After Chip Select tcHD | 20 - - -
Write Enable Hold Time After tCHW 0 - - -
Chip Select
Address Hold Time After Chip tcHA | 40 — - -
Select
Chip Select Minimum Pulse Width tcs 18 - - -
Rise and Fall Time tr, tf ns Measured between 20%
Address to Output 1.5 7.0 15 7.0 and 80% points.
CS to Output 15| 50 [ 15| 50
Capacitance pF Measured with a pulse
Input Capacitance Cin - 6.0 - 6.0 technique.
Output Capacitance Cout - 8.0 - 8.0

NOTES: 1. Test circuit characteristics: RT =50 §2, MCM10145; 100 §2, MCM10545. C_ < 5.0 pF (including jig
and Stray Capacitance). Delay should be derated 30 ps/pF for capacitive loads up to 50 pF.
2. The maximum Address Access Time is guaranteed to be the worst-case bit in the memory.
3. For proper use of MECL Memories in a system environment, consult MECL System Design Handbook.
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MCM10146/MCM10546

1024 X 1-BIT RANDOM
ACCESS MEMORY

MOTOROLA

~

Dout s The MCM10146/10546 is a 1024 X 1-bit
RAM. Bit selection is achieved by means of
1 114 a 10-bit address, AO to A9.
r The active-low chip select is provided for
I D;‘:,?.':' le-- Si:'ei:( memory expansion up to 2048 words.
The operating mode of the RAM (CS input
[ 3 I low) is controlled by the WE input. With WE
: low, the chip is in the write mode, the output,
Sense | Dout. is low and the data state present at
Amplifier Djn is stored at the selected address. With WE
2 high, the chip is in the read mode and the data
%é T | K — WE stored at the selected memory location will be
33 32x 32 ‘ Eg 13 presented non-inverted at Dg,r (See Truth
g Q= e Mcrr:::vc-n -o—J Y Table.)
;‘g ‘ £3 F— ©m @ Pinfor-Pin Compatible with the 10415
2 L ® Power Dissipation (520 mW typ @ 25°C)
E— Decreases with Increasing Temperature
1/32 Bit Address | )
Butfer/Decoder ‘l ® Typical Address Access of 24 ns
T_T_'_"—f' ® Typical Chip Select Access of 4.0 ns
|7 |9 iw ;” ’12 ® 50 k2 Pulldown Resistor on Chip Select
A5 A6 A7 A8 A9 Input
PIN ASSIGNMENT
TRUTH TABLE —
MODE INPUT OUTPUT 1 Oout Vec =16
cs WE Oin Oout 2cg Ao i" 1
Write 0" L L L L s A is_ —
a4 A2 WE 13
write “17| L L H L I A9 12
Read L H ® Q 6 —] aa A8 M1
Drsabled H ® P L 7 as A7 0
® = Don't Care 8 CF Ve A6 D9
L SUFFIX F SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE
CASE 620 CASE 650-03
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MCM10146/MCM10546

ELECTRICAL CHARACTERISTICS

-55°C 0°c +25°C +75°C +125°C
Characteristic Symbol | Min Max Min Max Min Max Min Max Min Max Unit
Power Supply Drain Current Igg - 155 - 150 - 145 - 125 - 125 | mAdc
Input Current High linH - 375 - 220 - 220 - 220 - 220 uAdc
Logic ‘0’ Output Voltage VoL [-1970|-1.655|-1.920}-1.665|-1.900]|-1.650(-1.880|-1.625(-1.870{-1.545| Vdc

NOTE: -55°C and +125°C test values apply to MCM105X X only.

SWITCHING CHARACTERISTICS (Note 1)

MCM10146 MCM10546
Tao=0to Tao=-55t0
+75°C, +125°C,
VEg =-5.2Vde | Vgg =-5.2 Vdc
+ 5% + 5%
Characteristics Symbol Min Max Min Max Unit Conditions
Read Mode ns Measured at 50% of input
Chip Select Access Time tACS 20 7.0 20 8.0 to 50% of output.
Chip Select Recovery Time tRCS 20 70 20 8.0 See Note 2.
Address Access Time tAA 8.0 29 8.0 40
Write Mode ns twsA = 8.0 ns.
Write Pulse Width tw 25 - 25 - Measured at 50% of input
(To guarantee writing) to 50% of output.
Data Setup Time Prior to Write twsD 5.0 - 5.0 - tw =25 ns
Data Hold Time After Write tWHD 5.0 - 5.0 -
Address Setup Time Prior to Write tWSA 8.0 - 10 -
Address Hold Time After Write WHA 20 - 8.0 -
Chip Select Setup Time Prior to tWSCS 5.0 - 5.0 -
Write ;’
Chip Select Hold Time After Write' tWHCS 5.0 - 5.0 -
Write Disable Time tws 28 7.0 28 12
Write Recovery Time twR 28 7.0 28 12
Rise and Fall Time tr, tf ns Measured between 20% and
CS or WE to Output 15 40 15 40 80% points.
Address to Output 15 80 15 8.0
Capacitance pF Measured with a puise
Input Capacitance Cin - 5.0 - 5.0 technique.
Output Capacitance Cout - 8.0 - 80

NOTES: 1. Test circuit characteristics: Rt = 50 2, MCM10146; 100 2, MCM10546. C|_ < 5.0 pf including jig and stray capacitance.
For Capacitance Loading < 50 pF, delay should be derated by 30 ps/pF.
2. The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory.
3. For proper use of MECL Memories in a system environment, consult MECL System Design Handbook.
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MCM10147/MCM10547

128 X 1-BIT
RANDOM ACCESS MEMORY

N

~

\

o
out St sz The MCM1047/10547 is a fast 128-word
lvs 114 lw X 1-bit RAM. Bit selection is achieved by

means of a 7-bit address, AO through A6.
Data Out Chip The active-low chip selects and fast chip

Butfer Select R .

select access time allow easy memory expansion
up to 512 words without affecting system
performance.
Sense The operating mode (CS inputs low) is
Amplitier controlled by the WE input. With WE low the
_2r< chip is in the write mode—the output is low and
3
3l = T . the data present at D;, is stored at the selected
—3 3 $ |5 we ith WE hi io s i
23 16x8 oy [12 address. With WE high the chip is in the read
2 g g Memory Caell — ‘:‘: mode—the data state at the selected memory
5| €9 Array ;E o location is presented non-inverted at D¢
5] < e —— Din
g - 1 6 n ® Typical Address Access Time of 10 ns
3 ® Typical Chip Select Access Time of 4.0 ns
Bit Address Buffer/ R
178 Decoder ® 50 k§2 Input Pulldown Resistors
on All Inputs
|6 |7 |‘° ® Power Dissipation (420 mW typ @ 25°C)
Decreases with Increasing Temperature
A4 A5 A6
® Similar to F10405
PIN ASSIGNMENT
"""
TRUTH TABLE
'3 Vveer Veca 376
2] a0 Dout 15 MODE 'NP:’I OUTPUT
. cs* WE Din Dout
ac g ar csi[— 4 W o © N N T
a:1 A2 csz2{—13 write 1| L L H L
5[] A3 WE [ 12 Read L H ® Q
6 ] aa Din F—n Oisabled H ¢ @ L
7 as A6 10 *Cs = CS1 + Cs2 ¢ = Don’t Cere
8] Vee NC[J9
L SUFFIX F SUFFIX

CERAMIC PACKAGE CERAMIC PACKAGE

CASE 620 CASE 650 /




MCM10147/MCM 10547

ELECTRICAL CHARACTERISTICS

-55°C | 0°C | +25°C | +75°C [+125°C
Characteristic Symbol | Min |Max|Min|Max|Min|Max|Min|Max (Min|Max | Unit
Power Supply Drain Current Ige - |115] - [105] — |100{ - |95 | — | 95 | mAdc
Input Current High linH — |375] — [220| — [220| — [220] — |220 | mAdc
55°C and +125°C test values apply to MC105xx devices only.
SWITCHING CHARACTERISTICS (Note 1)
MCM10147 MCM10547
TA=0to+75°C, [ Ta =-55to+125°C,
VEgE =-5.2Vdc :5% | VEg = -5.2 Vdc :5%
Characteristics Symbol Min Max Min Max Unit Conditions
Read Mode ns Measured from 50% of
Chip Select Access Time tACS 20 8.0 * * input to 50% of output.
Chip Select Recovery Time tRCS 20 8.0 * . See Note 2.
Address Access Time tAA 5.0 15 . ¢
Write Mode ns twsa =40 ns
Write Pulse Width tw 8.0 - . - Measured at 50% of input
Data Setup Time Prior to Write twsD 1.0 - * - to 50% of output.
Data Hold Time After Write WHD 3.0 - . - ty = 8.0 ns.
Address Setup Time Prior to Write tWSA 4.0 - * -
Address Hold Time After Write tWHA 3.0 - ¢ -
Chip Select Setup Time Prior to Write | twsCs 1.0 - * -
Chip Select Hold Time After Write tWHCS 1.0 - * -
Write Disable Time tws 20 8.0 * .
Write Recovery Time WR 2.0 8.0 ¢ *
Rise and Fall Time t, t 15 5.0 . . ns Measured between 20% and
80% points.
Capacitance pF Measured with a pulse
Input Capacitance Cin - 5.0 - . technique.
Qutput Capacitance Cout — 8.0 - .

NOTES: 1.

Test circuit characteristics: Rt = 50 2, MCM10147: 100 2, MCM10547.
CL < 5.0 pF (including jig and stray capacitance).

Delay should be derated 30 ps/pF for capacitive load up to 50 pF.

2. The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory.

3. For proper use of MECL Memories in a system environment, consult MECL System Design Handbook.
*To be determined; contact your Motorola representative for up-to-date information.




@ MOTOROLA

MCM10148/MCM10548

64 X 1-8\T
RANDOM ACCESS MEMORY

8it Address Butfer/ |
1/8 Decoder i

L
T7 7 Te ]’10
I I

A3

A4 A5

PIN ASSIGNMENT

Oout cs1  Cs2
| |
1+ s
i
Data Out (a4 1 Chip
Butter [ Select
5 .

J 1

!

Sense i

Amplifier !

2r - .
a0 -—4 3 - b
e E i !
- - 1 i
Al —= 2% ‘ 7 |
6 30 8x 8 o

A2 ——>= 28 .+ e Memory Cell r- .

2 Arra |
o~ 2 ] |
Y [ — B |
- k) ;
5 ' :
{ 2 , ol L L

T TRUTH TABLE
Veer Vcc:|»~--~3 16
1 a0 Dout [£2315 MODE lNPl-JT OUTPUT
cse WE Oin Dout
Al NC &ij
Write ‘0 L L L L
cs1 Din I:"jt: Write 1 L L H N
cs2 WE !’T‘Jn Read v H ° a
- A2 N.C F_‘_‘jn Disabled H Py o L
j ; L SUFFIX ve8 - Gl s Ca2 e L83 on
'] A3 A5 " TJ10 CS = CS1+CS52+C83 o= Don't Care
: - CERAMIC PACKAGE
8L_1VEE aal 39 CASE 620
“ o A/\\
=
////“jﬂ F SUFFIX
= CERAMIC PACKAGE
CASE 650

\

The MCM10148/10548 is a fast 64 word X
1 bit RAM. Bit selection is achieved by means
of a 6 bit address, AQ through AS5.

The active low chip selects and fast chip

select access time allow easy memory expansion

| up to 256 words without affecting system
performance.
The operating mode (CS inputs low) is

controlied by the WE input. With WE low the

——— -

| chip 1s In the write mode--the output is low
H | and the data present at D;, is stored at the
23 |12 WE selected address. With WE high the chip is
;? | in the read mode the data state at the selected
éE i Lo memory location s presented non-inverted
o J73 at Doy
. ® Typical Address Access Time of 10 ns

® Typical Chip Select Access Time of 4.0 ns
® 50k Input Pulldown Resistors

on All Inputs
® Power Dissipation (420 mW typ @ 25°C)

Decreases with Increasing Temperature
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MCM10148/MCM 10548

ELECTRICAL CHARACTERISTICS

-55°C | 0°C | +25°C | +75°C | +125°C
Characteristic Symbol | Min|Max |Min{Max |Min|Max [Min|Max [Min|Max | Unit
Power Supply Drain Current 113 - |15 105 100 - [ 95| - | 95 | mAdc
Input Current High LinH - |378 220 220 220 220 | uAdc
-55°C and +125°C test values apply to MC105xx devices only
SWITCHING CHARACTERISTICS (Note 1)
MCM10148 MCM 10548
Ta=0to+75°C, Ta = -55 to +125°C,
VEE =-5.2 Vdc ' 5% VEgg = -5.2Vdc ' 5%
‘Characteristics Symbol Min Max Min Max Unit Conditions
Read Mode ns Measured from 50% of
Chip Select Access Time tACS 75 * nput to 50% of output.
Chip Select Recovery Time tRCS - 75 - . See Note 2.
Address Access Time tAA - 15 - .
Write Mode ns tWsA = 5.0ns
Write Pulse Width tw 8.0 . - Measured at 50% of input
Data Setup Time Prior to Write twsD 30 - * - to 50% of output.
Data Hold Time After Write TWHD 20 * - tw = 8.0 ns.
Address Setup Time Prior to Write tWSA 5.0 - * =
Address Hold Time After Write TWHA 30 - * -
Chip Select Setup Time Prior to Write | twscs 3.0 - * -
Chip Select Hold Time After Write TWHCS 4] - * -
Write Disable Time tws 20 75 * .
Write Recovery Time WR 20 75 * *
Rise and Fall Time .ty 15 50 . - ns Measured between 20%
and 80% points.
Capacitance pF Measured with a pulse
Input Capacitance Cin - 50, - . technique.
Output Capacitance Cout - 8.0 — *

NOTES: 1. Test circuit characteristics: R = 50 2, MCM10148; 100 2, MCM10548.
CL = 5.0 pF (including jig and stray capacitance)

Delay should be derated 30 ps/pF for capacitive load up to 50 pF.

2. The maximum Address Access Time 1s guaranteed to be the Worst-Case Bit in the Memory.

3. For proper use of MECL Memories in a system environment, consult MECL System Design Handbook.

*To be determined; contact your Motorola representative for up-to-date information.
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MCM10152/MCM10552

MOTOROLA

256 X 1-BIT
RANDOM ACCESS MEMORY

o

Oout cs1 G52 Cs3
15 ls le |7
Data Out Chip
Buffer Select
Sense
Amplitier
a0 — %
e
i 1 .
a2 33 o b we
5 g8 32x8 Sa
A2 — 2 a (o] Memory Cell @ c
a 3N Array “_::
4o = o
A3 — ?: t 35 3 O’
]
as — 2
Bit Address Buffer/
1/8 Decoder
|1o !11 12
A5 A6 A7
PIN ASSIGNMENT
1] a0 Vee 16
2] a1 Dout 15
3] A2 WE 14
4[] a3 Din 313
5[] CS1 A7 12
6 [ cs2 A6 ;“1
’[]cs3 AS 10
8] Vee A4 9
L SUFFIX

CERAMIC PACKAGE

CASE 620

\

The MCM10152/10552 is a 256-word X 1-bit
RAM. Bit selection is achieved by means of
an 8 bit address AQ through A7.

The active-low chip select allows memory
expansion up to 2048 words. The fast chip
select access time allows memory expansion
without affecting system performance.

The operating mode of the RAM (CS inputs
low) is controlled by the WE input. With WE
low the chip is in the write mode—the output
is low and the data present at D;, is stored
at the selected address. With WE high the chip
is the read mode—the data state at the
selected memory location is presented non-
inverted at Dy, ¢

in

® Typical Address Access Time = 11 ns

® Typical Chip Select Access Time = 4.0 ns

® 50 kS Input Pulldown Resistors
on All Inputs
® Power Dissipation (570 mW typ @ 25°C)
Decreases with Increasing Temperature
® Pin-for-Pin Compatible with F10410/10414

TRUTH TABLE

MODE INPUT QUTPUT
cs* WE Din Dout
Write "0"" L L L L
Write "1 L L H L
Read L H [ Q
Disabled H -4 © L
*CS=Cs1+CS2+CS3 ® = Don't Care

F SUFFIX
CERAMIC PACKAGE
CASE 650

4-37




MCM10152/MCM 10552

ELECTRICAL CHARACTERISTICS

-65°C | 0°C | +25°C | +75°C | +125°C
Characternistic Symbol | Min[Max |Min|Max|Min|Max|Min|Max|Min|Max Unit
Power Supply Diain Curient e e 140 135 130 125 125 | smAdc
Input Current High R BT 375 220 220 220 220 | wAac
§5°C and +125°C test values apply to MC105xx devices only.
SWITCHING CHARACTERISTICS (Note 1)
' MCM10152 MCM10562
TA=0to+75°C, | Tp=-55to+125°C,
VEE =-5.2Vdc 5% | VEg = -5.2Vdc 5%
Characteristics Symbol Min Max Min Max Unit Conditions
Read Mode Measured from 509, of
Chip Select Access Tune TACS 20 75 M nput 1o 50% of output
Chip Select Recovery Time 1RCS 20 75 ‘ : See Note 2
Address Access Time tAA 70 15
e e ' SRR -1 - v [ wsa 50
Write Pulse Width tw 10 . Measured at 50" of input
Data Setup Time Paor 1o Wit wso 20 . 10 50% of output
Data Hold Tume After Wiate TWHD 20 ‘ tw  10ns
Address Setup Time Prior 1o Wiite TWSA 50
Address Hold Time After Woite TWHA 30
Chip Select Setup Time Proior 1o Write 1 tyscs 20 *
Chip Select Hold Time After Wite IWHCS 20 :
Wirite Disable Tune tws 25 75 :
Write Recovery Time TWR 25 75 . ‘
Rise and Fall Time [P 15 50 ‘ ns Measured between 20% and
80% points
Capacttance T " i M T pF Measured with 3 pulse
Input Capacitance Cin 50 N techmque.
Qutput Capacitance Cout 80 *

NOTES 1. Test circuit characterist:

"R 5012, MCM10152, 100 <2, MCM10552
CL - 5.0 pF lincluding jig and stray capacitance).

Delay should be derated 30 ps/pF for capacitive load up to 50 pF.

2. The maximum Address Access Time 1s guaranteed to be the Worst-Case Bit in the Memory

3. For proper use of MECL Memories in a system environment, consult MECL System Design Handbook

"To be determined, contact your Motorola representative for up-to-date information.




@ MOTOROLA MCM10139/MCM10539

32 x 8-BIT PROGRAMMABLE
READ-ONLY MEMORY

4 \

1 oo Vec o 16
2o cs fm1s
3cg o2 A4 14
403 A3 D13
5 ] D4 A2F/J12

L SUFFIX F SUFFIX 6 o os Y

CERAMIC PACKAGE CERAMIC PACKAGE

CASE 620 CASE 650 76406 N

8 C]Vee o7 FIQ

The MCM10139/10539 is a 256-bit field
programmable read only memory (PROM).
Prior to programming, all stored bits are at 50 k2 Input Pulldown Resistors on all inputs
logic O (low) levels. The logic state of each bit Power Dissipation (520 mW typ @ 25°C)
can then be changed by on-chip programming Decreases with Increasing Temperature
circuitry. The memory has a single negative
logic chip enable. When the chip is disabled
(CS = high), all outputs are forced to a logic O
(low).

Typical Address Access Time = 15 ns
Typical Chip Select Access Time = 10 ns

BLOCK DIAGRAM

AQ 10

Al 1

A2 12 nput 372 x8
Decoder Array and
Associated Drivers

na 14

e

L ense Sense Sense Sense
Amptitier Ampnifier Amphitier Amplifer
6 4 2 0
Gense HSense Sense Lense
Arnplitier Amplitier Amplifier Amplitier
7 5 3 1
1 3 F 1 |
9 7 6 ) a4 3 2 1
(o) 06 05 Da 03 02 D1 Do




MCM10139/MCM10539

ELECTRICAL CHARACTERISTICS

-55°C -0°C +25°C +75°C +125°C
Characteristic Symbol | Min Max Min Max Min Max Min Max Min Max Unit
Power Supply Drain Current Igg - 160 — 150 - 145 - 140 - 160 | mAdc
Input Current High linH - 450 - 265 = 265 - 265 - 265 | wAdc
Logic “0’* Output Voltage VoL Vdc
MCM10139 - - -2.010)-1.665|-1990|-1.650|-1970-1.625 - -
MCM10539 -2.060|-1.655 - — -1.990|-1.620 - — -1.960|-1.545

SWITCHING CHARACTERISTICS (Note 1)

MCM10139 MCM10539
(VEg =-5.2Vdc +5%; | (Vgg=-5.2Vdc + 5%;
Characteristic Symbol | TA =0°C to +75°C) | Tp = -55°C to +1256°C) . Conditions
Chip Select Access Time tACS 15 ns Max *
Chip Select Recovery Time tRCS 15 ns Max - Measured from 50% of input to 50%
Address Access Time tAA 20 ns Max . of output. See Note 2
Rise and Fall Time tr, tf 3.0 ns Typ . Measured between 20% and 80% points.
Input Capacitance C 5.0 pF Max .
Ol:)tpu'( Cpapacitance Co':( 8.0 :F Max . Measured with a pulse technique.

NOTES: 1. Testcircuit characteristics: Ry = 50 £2, MCM10139; 100 2, MCM10539. C_ <s5.0 pFincluding jig and stray capacitance.
For Capacitance Loading <50 pF, delay should be derated by 30 ps/pF.
2. The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory.
3. For proper use of MECL Memories in a system environment, consult MECL System Design Handbook.

*To be determined; contact your Motorola representative for up-to-date information.
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MCM10139/MCM10539

FIGURE 1 — MANUAL PROGRAMMING CIRCUIT

+6.8Vv 00V +15V

Program Verify
0.8V — e —— — —
? (Momentary)
vy Address 16
0 0] |
T L o)
— o
’__g‘ﬁ—-1 LO: Outputs
-0 O] |
] o
—e
O—ce
8
Open T 7.5k
(All Outputs)
VeEe VeEe —_—
-5.2V -5.2V Veg
-5.2V

FIGURE 2 — AUTOMATIC PROGRAMMING CIRCUIT

oo _[ 1 L

~

<
0
0

1 2 3

8 1 2 3 8 1 2 8

‘ gl
tg —o re—

—

<1 Second
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MCM10139/MCM10539

RECOMMENDED PROGRAMMING PROCEDURE*

The MCM10139 1s shipped with all bits at logical “0" (low). To write logical ““1s”, proceed as follows.

MANUAL (See Figure 1)
Step 1 Connect Vgg (Pin 8) to -5.2 V and Vg (Pin 16) to
0.0 V. Address the word to be programmed by applying
-1.2 to -0.6 volts for & logic 1" and -5.2 to -4.2 volts for a logic
0" 1o the appropriate address inputs.

Step 2 Raise Vg (P 16) *0 +6.8 volts.

Step 3 After Vg has stabilized at +6.8 volts (including any
ringing which may be present on the Vg line), apply
a current pulse of 2.5 mA to the output pin corresponding to the
bit to be programmed to a logic “1"".

Step 4 Return Ve to 0.0 Volts.

CAUTION

To prevent excessive chip temperature rise, Vg should not

be allowed to remain at +6.8 volts for more than 1 second.
Step 5 Verify that the selected bit has programmed by con-
necting a 460 §2 resistor to -5.2 volts and measuring
the voltage at the output pin. If a logic 1" is not detected at the
output, the procedure should be repeated once. During verification
V|H should be - 1.0 to -0.6 volts.
Step 6 If verification
be pragrammed.

is positive, proceed to the next bit to

AUTOMATIC (See Figure 2)
Step 1 Connect Vgg (Pin 8) to -5.2 volts and V¢ (Pin 16)
to 0.0 volts. Apply the proper address data and raise VcC
(Pin 16) to +6.8 volts.

Step 2 After a minimum delay of 100 us and a maximum delay
of 1.0 ms, apply a 2.5 mA current pulse to the first bit to
be programmed (0.1 < PW < 1 ms).

Repeat Step 2 for each bit of the selected word specified
as a logic ““1”". (Program only one bit at a time. The delay
between output programming pulses should be equal to or less than
1.0 ms.)

Step 3

Step 4 After all the desired bits of the selected word have been
programmed, change address data and repeat

Steps 2 and 3.

NOTE: If all the maximum times listed above are maintained, the
entire memory will program in less than 1 second. Therefore, it
would be permissible for Vo to remain at +6.8 volts during the
entire programming time.

Step 5 After stepping through all address words, return Vg to
0.0 volts and verify that each bit has programmed. If one
or more bits have not programmed, repeat the entire procedure
once. During verification V| should be -1.0 to -0.6 volts.

*NOTE: For devices that program incorrectly —return serialized units with individual truth tables Noncompliance voids warranty.

PROGRAMMING SPECIFICATIONS

Limits
Characteristic Symbol Min Typ Max Units Conditions

Power Supply Voltage VEE -5.46 -5.2 -494 Vdc

To Program Veee +6.04 +6.8 +7.56 Vdc

To Verify Veev 0 0 0 Vdc
Programming Supply Current lccp - 200 600 mA Vce = +6.8 Vde
Address Voltage V\|H Program -1.2 - -06 Vdc

Logical 1" VH Verify -1.0 - -0.6 Vdc

Logical “0" ViL -5.2 - -4.2 Vdc
Maximum Time at Vcc = VP - -, - 1.0 sec
Qutput Programming Current lop 2.0 25 3.0 mAdc
Output Program Pulse Width tp 0.5 - 1.0 ms
Output Pulse Rise Time - - - 10 us
Programming Pulse Delay (1)

Following V¢ change tq 0.1 - 1.0 ms

Between Output Pulses tgl 0.01 - 1.0 ms

NOTE 1. Maximum is specified to minimize the amount of time Vo 1s at +6.8 volts.
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MCM10149/MCM10549

256 X 4-BIT PROGRAMMABLE
READ-ONLY MEMORY

@ MOTOROLA

e )

The MCM10149/10549 is a256 word X 4 bit
field programmable read only memory (PROM)

PIN ASSIGNMENT

- U2 ]

SR D S—

Decoder

Prior to programming, all stored bits are at logic

(1, Ver Ve ne; 1 (high) levels. The logic state of each bit
i:’}‘“ 00 |’1§ can then be changed by on-chip programming
; circuitry. The memory has a single negative
lala2 0144 logic chip enable. When the chip is disabled
. Lo (CS = high), all outputs are forced to a logic
141 A0 cs 3]
j ! 0 (low).
5,46 o212} ® Typical Address Access Time of 20 ns
;6]‘*5 o3 1'1 1) ® Typical Chip Select Access Time of 8.0 ns
g - ® 50 k{2 Input Pulldown Resistors
[71A7 A4 F_@ on All Inputs
{rgj\/EE a3 :'9] ® Power Dissipation (540 mW typ @ 25°C)
i Decreases with Increasing Temperature
T .
Al 2

Input 32 x 32
Array and
Associated Drivers

K D um—
L SUFFIX XS D w— L

CERAMIC PACKAGE

CTION UL LTI

CASE 620 Sense Sense Sense Sense
Amplhifier Amphiter Amplifier Amplifier
3 1 0

Output —J 1

Decoder

5 [
| |
; I
’ |

F SUFFIX [ZL J \'j 5
CERAMIC PACKAGE 1 12 14 15
CASE 650 03 D2 o1 oo

N " /
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MCM10149/MCM 10549

ELECTRICAL CHARACTERISTICS

-55°C | 0°c | +25°C | +75°C | +125°C
Characteristic Symbol | Min|Max|Min [Max |Min|Max |Min{Max|Min|Max | Unit
Power Supply Drain Current Igg - 1140| - [135| - |130] — |125] - [125 | mAdc
Input Current High linH - [as0] - 265 - [265] — [265] - [265 [ nAdc
65°C and +125°C test values apply to MC105xx devices only.
SWITCHING CHARACTERISTICS (Note 1)
MCM10149 MCM10549
TA=01t0+75°C, | Tp =-55t0+125°C,
VEEg =-5.2Vdc '5%| Vgg = -5.2 Vdc - 5%
Characteristics Symbol Min Max Min Max Unit Conditions
Read Mode ns Measured from 50% of
Chip Select Access Time tACS 20 10 * * input to 50% of output.
Chip Select Recovery Time tRCS 20 10 * * See Note 1.
Address Access Time tAA 7.0 25 * *
Rise and Fall Time .t 15 7.0 . . ns Measured between 20%
and 80% points.
Capacitance pF Measured with a pulse
Input Capacitance Cin - 50 — 50 technigue.
Output Capacitance Cout - 80 - 8.0

NOTES: 1.

CL < 5.0 pF (including jig and stray capacitance)
Delay should be derated 30 ps/pF for capacitive load up to 50 pF

2. The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory.

3. For proper use of MECL Memories in a system environment, consult MECL System Design Handbook.

4. Vcp = Ve = Gnd for normal operation.

Test circuit characteristics: Ry = 50 2, MCM10149; 100 §2, MCM10549.

*To be determined; contact your Motorola representative for up-to-date information.

PROGRAMMING THE MCM10149 T

During programming of the MCM10149, input
pins 7, 9, and 10 are addressed with standard
MECL 10K logic levels. However, during program-
ming input pins 2, 3, 4, 5, and 6 are addressed
with 0 V < V iy < + 0.25 V and VEg < VL <
-3.0 V. It should be stressed that this deviation
from standard input levels is required only during
the programming mode. During normal operation,
standard MECL 10,000 input levels must be used.

With these requirements met, and with Vep =
Vcc =0V and VEg = - 5.2 V t 5%, the address
is set up. After a minimum of 100 ns delay, Vcp
(pin 1) is ramped up to +12 V * 0.5 V (total
voltage Vep to VEg is now 17.2 V, +12 V -
[-5.2 VI]). The rise time of this Vcp voltage
pulse should be in the 1-10 us range, while its
pulse width (t,,q) should be greater than 100 us
but less than 1 ms. The Vcp supply current at +12
V will be approximately 525 mA while current
drain from V¢ will be approximately 175 mA. A
current limit should therefore be set on both of
these supplies. The current limit on the Vgp
supply should be set at 700 mA while the Ve sup-
ply should be limited to 250 mA. It should be
noted that the Vgg supply must be capable of
sinking the combined current of the V¢ and
Vcp supplies while maintaining a voltage of
-5.2V t 5%,

Coincident with, or at some delay after the
Vcp pulse has reached its 100% level, the desired
bit to be fused can be selected. This is done by
taking the corresonding output pin to a voltage
of +2.85 V $5%. It is to be noted that only one bit
is to be fused at a time. The other three unselected
outputs should remain terminated through their
50 ohm load resistor (100 ohm for MCM10549)
to -2.0 V. Current into the selected output is
5 mA maximum.

After the bit select pulse has been applied to
the appropriate output, the fusing current is
sourced out of the chip select pin 13. The 0% to
100% rise time of this current pulse should be
250 ns max. Its pulse width should be greater than
100 us. Pulse magnitude is 50 mA *5.0 mA. The
voltage clamp on this current source is to
be -6.0 V.

After the fusing current source has :eturned
0 mA, the bit select pulse is returned to it initial
level, i.e., the output is returned through its load
to -2.0 V. Thereafter, Vcp is returned to O V.
Strobing of the outputs to determine success in
programming should occur no sooner than
100 ns after Vcop has returned to O V. The re-
maining bits are programmed in a similar fashion.

1’ NOTE: For devices that program incorrectly, return serialized units with individual truth tables.

Non compliance voids warranty.
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MCM10149/MCM10549

s

PROGRAMMING SPECIFICATIONS

The following timing diagrams and fusing
information represent programming specifications
for the MCM10149.

Vee -Pin16 -0V

Vgg = Pin8  -52V 5% 2V
| 05V
Vep - Pin 1 / ov
[ SR Y —
'n——i - —

+2.85 V

/ ‘\ T i s%
Selected Output Open —
Pin (11,12, 14 or 15i | |

It
T

D3

< tp2

tD1--=f

Chip Select Pin 13 0 mA r3

e

The timing diagram is shown for programming
one bit. Note that only one bit is blown at a time.
All addressing must be done 100 ns prior to the
beginning of the Vcp pulse, iie., Vogp = 0 V.
Likewise, strobing of the outputs to determine
success in programming should occur no sooner
than 100 ns after Vp returns to O V.

Note that the fusing current is defined as
a positive current out of the chip select, pin 13.
A programming duty cycle of < 15% is to be
observed.

N

Definitions and values of timing symbols are
as follows.

Symbol

%

pa

Definition
Rise Time,
Programming Voltage
Pulse Width,
Programming Voltage
Delay Time,
Programming Voltage
Pulse to Bit
Select Pulse
Puise Width, Bit Select

Delay Time, Bit Select
Pulse to Programming
Voltage Pulse

Delay Time, Bit Select
Pulse to Programming
Current Pulse

Rise Time, Frogramming
Current Pulse

Pulse Width,
Programming
Current Pulse

Delay Time,
Programming Current
Pulse to Bit
Select Pulse

Value
21 us

2 100us < 1 ms

=0

= 100 us
=0

=1 us

250 ns max

= 100 us

= 1us
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MCM10149/MCM 10549

MANUAL PROGRAMMING CIRCUIT

5V

+5 Vv +5V
12k 0.05 uF $8.2k
0.005 uF
[9 T
+5V us 3
1 I Delay Q
Verify
1/6 MC7406 $ 680 L—d Q 12
ne MC8602 Enable
1/2 Current
(Momentary) MC8602 L cp Qp— Pulse
O- L
NO J\>c 680 o °F >100 us
= Program 1/6 MC7406 Program é
+5V —’mL t5 Vv
<71 sec
1N914
la
1< —0 -5.2 V
Current Source " (-(IS V Clamp)
1/4 MC7438 1/4 MC7438 vV
2N3905 560 510
p 2N3904 510
1N914
100 or Equiv.
-5.2V
+12.5V
Current 5V
1/4 Limit 150
MC7438 343 1.0 1/4 MC7438 240 ¢
.D 180 2, 172w ) & 180
VWA MJE370 I\1’N3905
518, 12W 1N914
0.1 uF
13
cs
1
D3 [—© 2 g
680
-5.2V
12
D2
680
Cc
MCM 10149/ 5.2V
10549 Rotary SW
14
D1
680
-5.2V
15
Do
680
-5.2V
Vce
J }je
= -52V 4
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MMS1102

-

Advance Information

INTERFACE
CAPACITY
PARITY

SPEED

ADDRESSING

170 PAGE USE

BATTERY BACKUP

REFRESH

EEEXEREEY-

.
Ty tos-s

o] -n,-u] ¢ e
» S . Lo w2 o emeaz O o5 °
_ - - . ¥ k v p

ADD-ON MEMORY CARD FOR THE LSI-11 FAMILY

The MMS1102 is a dual height (5.187"” x 8.94"”) add-on memory card for the LSI-11 family of computers.
It is compatible with the LSI-11/2 and LSI-11 processors as well as the PDP 11V0O3 computer systems. It
incorporates byte parity storage as well as generation and detection logic.

EORRS

g
3

AR

SR B

Specification Highlights

LSI-11, Q" Bus-Plus.
8K words x 16 bits, 16K words x 16 bits, 32K words x 16 bits.

Optional on-board storage, generation and detection logic for both upper and lower byte.
Parity option does not degrade access times.

The MMS1102-3X has a read access time under 300 ns. Read access time is defined here
as the time from receipt of SYNC H to the transmission of RPLY H, assuming that the
SYNC H to DIN H time is no greater than 160 ns.

Switch-selectable, to start on any 4K word boundary between O and 128K.

Three switches allow any one of the lowest three kilowords of the |/0 page to be used
as Read/Write memory.

Jumper selectable; allows the MMS1102 to be operated from a separate uninterrupted
power source (+5 BBU and +12 BBU).

Implemented internal to the MMS1102 and totally transparent to the system.

5-3




MMS1102

MMS1102-XX ORDERING INFORMATION

Storsge Capacity ) Pl‘l't Number Part Nun}bov
(With Parity and Controller) (No Parity)

16 Kilobytes MMS1102-31PC MMS1102-31

32 Kilobytes MMS1102-32PC MMS1102-32

64 Kilobytes MMS1102-34PC MMS1102-34

MMS1102-3X — AC OPERATING CHARACTERISTICS

Read Access (ns) Write Access (ns)
Typical Worst Case Typical Worst Case
Access Time* 250 300 125 175
Cycle Time** 470 500 350 400
Refresh Latency*** 175 400 175 400
*As measured from receipt of RSYNC H to transmission of TRPLY H.
**This is the reciprocal of the maximum continuous transfer rate, assuming no refresh interference.
***Qccurs approximately once every 16 microseconds.
MMS 1102 POWER REQUIREMENTS
Current Requirements (mA)
Standby Active
. Worst Worst .
Nominal Voltage Min Max Typical Case Typical Case Input Pins
725 800 775 850
+5 VDC (Total) 4.75 5.25 925+ 1000* 1000* 1100* AA2, BA2
+12 VvDC 11.40 12.60 100 150 250 400 AD2, BD2
+5 VDC (BBU) 475 5.25 400 500 450 550 A2 Rid
+12 VDC (BBU) 11.40 12.60 100 150 250 400 AS1***
*Parity version only.
**In systems without battery backup this voltage is obtained from the regular +5 V rail via an on-board jumper.
***The +12 V supply requirement can be met via an on-board jumper from the regular +12 V rail.
MMS 1102 BACKPLANE CONNECTOR PIN ASSIGNMENT
Row A ]
Side 1 2 1 2
Pin
A — +5V BDCOK H +5V
B8 — — — —
C BAD16 L** GND — GND
D BAD17 L +12V — +12V
E — BDOUT L — BDAL 2L
F -— BRPLY L — BDAL 3L
H — BDIN L — BDAL 4 L
J GND BSYNC L . GND BDALS L
K . BWTBT L . BDAL 6 L
L - BDAL 7 L
M GND BlakiL ., GND BDAL 8 L
N — BIAKO L — BDAL 9L
P - BBS7 L — BDAL 10 L
R BREF L BOMGIL \,,. — BDAL 11 L
S +12 v BBU BDMGO L — BDAL 12 L
T GND — GND BDAL 13 L
U — BDALOL — BDAL 14 L
v +5V BBU BDAL 1 L +5V BDAL 15 L

*Must be hardwired on backplane or damage to MOS devices may result.

**Or PRTYER or PRTYCK.
***Hardwired on MMS1102.
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MMS1122

Product Preview

ADD-IN MEMORY CARD FOR THE LSI-11 FAMILY

The MMS11221s a dual height (5.19" x 8.94"') add-on memiory card for the LSI 11 family of computers It 1s compatible with

LSI-11, LSI-11/2, and LSI-11/23 processors as well as PDP-11V03* computer systems

moduies

FEATURES

® Capacity of 32K Words, Each 16-Bits Long

Effective Capacity is Switch Selectable at any 1K Word Increment

Addressing i1s Switch Selectable to Start on Any 1K Word Boundarv

From 0 to 127K

® Read Access Time of 300 ns (max.)

Cycle Time 500 ns (max )

® Refresh Implemented Internal to the Card (Transparent to the
System). On-Board Jumpers Permit Synchronization of Refresh if
Desired.

® Jumper Selectable Battery Backup Provisions Allow Use of Separate
Power Source

® LSI-11 (Q-Bus and Q-Bus Plus) Interface Compatible

ORDERING INFORMATION

MMS1122N3032
Basic Part No Panty Speed Size
Number (300 ns Access) (32K Word)

It utihzes MCM4132L 32K RAM

Address
Multiplexer

User Option
Switches/
Jumpers

+12V+5V-5V

-5 Volt
Generator and

Refresh and| AQ-A6

MA1-MA14

BREFL (Optional)

BREFL BDOUTL
BRPLYL

. BDINL
Control/ BSYNCL

Memory Array

=

WRT

RAS, CAS,

Memory Control

DATO-DAT15

Y.

Multiplexed

attery Backup| | giaus BWIBL AddBvi?'s;l:a\a
Circuntry Buffers BBeaKH
SIMILAR PRODUCTS
Other Add-In memory cards for the LSI-11 family include the
MMS1102 and MMS1132.
ENVIRONMENTAL RATINGS
Rating Symbol Limit Units
Operating Temperature Ta Oto +50 °C
Storage Temperature Ts‘g -40to +80 | °C
Relative Humidity (Without Condensation) RH 510 90 %

*PDP is a trademark of Digital Equipment Corporation.

5-5




MMS1122

PHYSICAL DIMENSIONS

Dimension Millimeters Inches
Width 227.08 8.94
Height 13175 5.19
PC Board Thickness 1.575 0.062
Clearance Required (Component Side)*® 0.826 0.32%
Clearance Required (Solder Side)® 1.524 0.060

“Measured from surface of PC Board.

POWER REQUIREMENTS (+5 Volts)

Mode Pin Current Required Units
Typical | Worst-Case
Active ° 0.775 0.850 Adc
Standby = | 0725 | 0800 | Adc
Battery Backup AV1 | 0400 0.500 Adc
POWER REQUIREMENTS ( + 12 Volts)
[ Mode . Pin Current Required [, .-
Typical | Worst-Case
Active ce 0.250 0.400 Adc
Standby *** | 0.100 0.150 Adc
Battery Backup AS1 | 0100 0.150 Adc

**AA2, BA2, BV1, AV1 (Jumper option allows all +5 V current to be supplied by AA2, BA2, and BV1 if battery backup operation is not re-
quired).

***AD2, BD2, AS1 (Jumper option allows all + 12 V current to be suppled by AD2 and BD2 if battery backup operation i1s not required).

AC OPERATING CHARACTERISTICS

Characteristic Typical | Worst-Case | Unit

Cycle Time -- Read or Write 500 525 ns
Access Time -- Read 250 300

Wiite 125 175 ns

BACKPLANE CONNECTOR PIN ASSIGNMENT

Pin Symbol Pin Symbol Pin Symbol Pin Symbol Pin Symbol
aa2] +sv ALT | (Note 1) AU2 | BDAL (0) B8F1 | BDAL (21) BN2 | BDAL (9)
AC1 | BDAL (16) AK2 [ BWTBT L AV1 | +5V BBU2 8F2 | BDAL (3) 8P2 | BDAL (10}
AC2 | GND AM1| GND AV2 |BDAL (1) BH2 | BDAL (4) BR2 | BDAL (11)
AD1 | BDAL (17) AM2| BIAKI L BA1 [BDCOK H B8J1 | GND BS2 | BDAL (12)
AD2 | +12V AN2 | BIAKO L BA2 | +5V BJ2 | BDAL (5) BT1 | GND
AE2 | BOOUT L AP2 | BBS7 L BC1 | BDAL (18) BK1 | (Note ) BT2 | BDAL (3!
AF2 | BRPLY L AR1 | BREF L BC2 {GND BL1 | (Note 3) BU2 | BDAL (14)
AH2 | BDIN L AR2 | BDMGI L 8D1 | BDAL (19) BK2 | BDAL (6) BVI | +5V
AJ1 | GND AS2 | BDMGO L 8D2 | +12V BL2 | BDAL (7) BV2 |BDAL (15)
AJ2 | BSYNC L AS1| +12 v BBU? BE1 |BDAL (20) 8M1| GND
AK1 | (Note 1) AT1 | GND BE2 |BDAL (2) 8M2| BDAL (8) BV2 | BDAL (15)

Notes: (1) AK1 and AL1 normally connected together at backplane. User jumper option allows negative 5 V supply to be connected through
AL1 if desired.
(2) +12 V BBU and + 5V BBU may be driven by normal +5 V and + 12 V it desired
{3) User jumper options allow BK1 and BL1 to be used for synchronous refresh.
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MMS1132

Product Preview

ADD-IN MEMORY CARD FOR THE LSi-11 FAMILY

The MMS 1132 is a dual height (5.19" x 8.94”") add-on memory card for the LSI-11 family of computers. It is compatible with
LSI-11, LSI-11/2, and LSI-11/23 processors as well as PDP-11V03* computer systems It utilizes MCM6633L 32K RAM or
MCM6665L 64K RAM chips.

FEATURES

® Capacity of up t0128K Words, Each 16-Bits Long
Without Parity, 18-Bits with Parity
@ Effective Capacity is Switch Selectable at any 1K Word Increment

® Addressing is Switch Selectable to Start on Any 1K Word Boundary Refresh and| AQ-A7
From 0 to 127K Address Memory Array
® Optional Parity and On-Board Parity Controller Muluplexer
® Read Access Time of 300 ns (max.)
® Cycle Time 500 ns {max.)
@ Refresh Implemented Internal to the Card (Transparent to the 0
System). On-Board Jumpers Permit Synchronization of Refresh if MA1-MA16
Desired.
@ Single +5 V Power Supply
@ Jumper Selectable Battery Backup Provisions Allow Use of Separate E
Power Source User Option =
Switches/ Memory Control [a)
® LSI-11 (Q-Bus and Q-Bus Plus) Interface Compatibie Jumpers e
<
BREFL (Optional) [a)
ORDERING INFORMATION
MMS1132 X 3 ZpZ129 \_
BREFL  BDOUTL
BRPLYL Multiplexed
BDINL Address/Data
Control/ BSYNCL Buffers
—_ . Status BWTBL
Basic Part X_|_Option 22 |21 [ 29| capacity Buffers BBSTL
Number P | Parity 0 | 3| 2 |32K Words BDCOKH
N Parity 0 | 6 | 4 | 64K Words
1 2 | 8 [128K Words |
Speed
(300 ns Access)
Note: K = 1024, Word = 16 Bits W/0O, 18 Bits With Parity
SIMILAR PRODUCTS
Other Add-In memory cards for the LSI-11 family include the
MMS1102 and MMS1122.
ENVIRONMENTAL RATINGS
Rating Symbol Limit Units
Operating Temperature TA 0to +50 °C
Storage Temperature Tsig —40 to +80 °C
Relative Humidity (Without Condensation) RH 5 to 90 %

*PDP is a trademark of Digital Equipment Corporation.




MMS1132

PHYSICAL DIMENSIONS

Dimension Millimeters Inches
Width N - 227.08 8.94
Heght 1 ams 519
PC Board Thickness ) o _ e 1575 0.062
Clearance Required (Component Side)* 0826 0.325
Clearance Required (Solder Side)® T T 1.524 0.060

*Measured from surface of PC Board

POWER REQUIREMENTS (+5 V Only Requited)

Total Required Current
Mode Pins 32K Word Capacity 64 or 128K Word Capacity | Units
Typical Worst-Case Typical | Worst-Case
Active R AA2, BA2, BVl AV1®* 1.375 1.80 1.50 1.95 Adc
Standby AA2, BAZ,EVL AV1®® 0.965 1.15 1.05 1.25 Adc
Battery Backup AV1 0 640 0.86 0.70 093 Adc
** Jumper option allows all current to be supplied by AA2, BA2, and BV 1 if battery backup operation 1s not required.
AC OPERATING CHARACTERISTICS
Characteristic Typical Worst-Case | Units
Cycle Time — Read 470 500 ns
Write 350 400
Access Time — Read 250 300 n
Write 125 175 s
BACKPLANE CONNECTOR PIN ASSIGNMENT o
Pin Symbol Pin Symbol Pin Symbol Pin Symbol Pin Symbol
AA2| +5V AL1 | (Note 1) AU2 | BDAL (0} BF1 | BDAL (21) BN2 | BDAL (9)
AC1 | BDAL (16} AK2 | BWTBT L AV1 | +5V BBU2 BF2 | BDAL (3i BP2 [ BDAL (10)
AC2 | GND AM1| GND AV2 | BDAL (1) BH2 | BDAL (4) BR2 | BDAL (11)
AD1 | BDAL (17) AM2] BIAKI L BA1 |BDCOK H 8J1 | GND BS2 | BDAL (12)
AD2| +12V AN2 | BIAKO L BA2 [+5V BJ2 | BDAL (5) BT1 | GND
AE2 | BDOUT L AP2 | BBS7 L BC1 [BDAL (18} BK1 | (Note 3) BT2 | BDAL (3
AF2 | BRPLY L AR1 | BREF L BC2 {GND BL1 | (Note 3 BU2 | BDAL (14)
AH2 | BDIN L AR2 | BDMGI L BD1 | BDAL (19 BK2 | BDAL (6) BV1 | +5V
AJ1 | GND AS2 | BDMGO L BD2 [+12V BL2 | BDAL (7) BV2 | BDAL (15)
AJ2 | BSYNC L AS1| +12 v BBU2 BE1 |BDAL (20 BM1| GND
AK1 | (Note 1) AT1 | GND BE2 |BDAL (2) 8M2| BDAL @8) BV2 | BDAL (15)

Notes: (1) +5 V BBU may be driven by normal +5 V if desired.
(2) User yjumper options allow BK1 and BL1 to be used for synchronous refresh
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r Advance Information

PDP-11* UNIBUS* COMPATIBLE RANDOM ACCESS MEMORIES, UP TO 128 KILOBYTES OF
STORAGE CAPACITY PLUS OPTIONAL PARITY CONTROLLER ON A SINGLE CARD

The MMS 1117 family of memory systems offers owners of PCP-11* computers an opportunity to easily add
storage capacity and parity features to their system. Each member of the family is contained on a single plug-
in circuit card that interfaces mechanically and electrically with the following models of UNIBUS* PDP-11*
processors: 11/04, 11/05, 11/10, 11/34, 11/35, 11/40, 11/45, 11/50, 11/55, and 11/60. It plugs into a single hex
SPC slot in any of the following backplanes: DD11-B, DD11-C, DD11-D and DD11-P.

The MMS1117 can provide up to 128K 8-bit bytes of main memory on a single module. Quick address
select changes are possible via onboard switches. In addition, 1 or 2 kilowords of I/O page can selectively be
made available for random access storage. Optional parity as well as full parity generation, detection, and
exception control circuits can be provided on the same card with the memory. No additional bus loading is
imposed on the system by the addition of the fully compatible parity controller option.

MMS1117 FEATURES

® High Density ® Fully UNIBUS Compatible
® Low Cost ® High Reliability

® Fast Access and Cycle Times ® One UNIBUS Load

® | ow Power

*Trademark of Digital Equipment Corporation

5-9




MMS1117

MMS1117 OPTION DESIGNATOR SUFFIX

Typical Read Total Storage Capacity (in Kilobytes)
Access Time Parity Options 32K 64K 96K 128K
290 ns Paiity + Controller -32-PC -34-PC -36-PC -38-PC
Parity Data Only -32-P -34-P -36-P -38-P
No Parity -2 -34 -36 -38
360 ns Parity + Controller 42-PC -44-PC -46-PC -48-PC
Parity Data Only 42-P -44-P -46-P -48-P
No Parity 42 -44 -46 -48
390 ns Parity + Controller 52-PC -54-PC -56-PC -58-PC
Parity Data Only 52-P -54-P -56-P -58-P
No Parity 52 54 56 -58
ACCESS AND CYCLE TIMES
Option D Write Read Cycle
Suffix Typical Worst Case Typical Worst Case Typical Worst Case
-3X 105 125 290 315 375 390
4X 115 135 360 390 480 500
55X 115 135 390 420 560 585
MMS1117 POWER REQUIREMENTS
Current Requirements
Voltage Tolerance Standby~Typ/WC | Active—Typ/WC
Nominal Voltage Min Max (Amps) (Amps) Input Pins
+5 Vdc 4.75 5.25 2.0/25 2.0/25 DA2, EA2,FA2
+15 Vvdc 15 20 0.15/0.20 0.35/0.70 AV1, AR1, CE1, CU1
-15 Vdc -70 -20 0.015/0.030 0.015/0.030 FB2
MMS1117 BACK PLANE CONNECTOR PIN ASSIGNMENT
Row A B C D E F
Side 1 2 1 2 1 2 1 2 1 2 1 2
Pin A [ 45V +5V +5V
PinB L 15V
PinC Gnd Gnd PA Gnd Gnd A12 Gnd Gnd
Pin D +588 D15 Al7 A15
Pin E *SSyn | *PADE [***Vpp D14 MSyn A16
Pin F D13 A02 c
PinH [o20] D12 A01 A00
PinJ D10 SSyn co
Pin K D09 b Al4 A13
Pin L D08 tnit [ L e Al
Pin M D07 [
Pin N P DCLO D04 L. A08
Pin P *PO D0S I' b A10 AQ7
Pin R ***Vpp D01 L-- A09
PinS P8 DOO [
Pin T Gnd Gnd Gnd D03 Gnd | L °* Gnd Gnd
PinU ***Vpp D02 AO6 AO04
PinV “**Vpp DO6 A05 A03

*Options for use with External Panity Controller
**Grant Continuity Jumpers
***Vpp 15 any voltage between + 15 Vdc and +20 Vdc on any one of the four hsted pins
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Advance Information

PDP-11* MODIFIED UNIBUS*/EXTENDED UNIBUS COMPATIBLE MEMORY SYSTEM

® Uses 16K or 64K Dynamic RAM Chips

® Available in 64K, 96K, 128K, 256K, and 512K Word Capacities
® Read Access Time Typically 300 ns (Measured Inside Buffers)
® Cycle Times as Low as 390 ns Typical

® Two Speed Options Available

® Worst-Case AC Limits Specified at Card Edge

® On-Board Parity and Parity Controller Standard

@ Also Available Without Parity

@ Starting Address Configurable at Any 4K Boundary

® Optional Selection of I/0 Page Size; 2K, 4K, or 8K Words

® Automatic Internal Refresh

@ Provisions for External Refresh Control

® Battery Backup Capability Standard

@ Single 5-Volt Power Supply Required for 256K and 512K Word
Versions

T LLLLLLELLL L,

paRRgENANERRZAE

ORDERING INFORMATION

.

MMS 1 119XYZ2Z 1 I

L

LBasuc Product X | Option Y | Read Access 22 Z4 Zg | Capacity
Designation P | Parity + Controller 3 | 300 ns (Typ) 0 6 4 |64K Words
N | No Parity** 4 | 350 ns (Typ) 0 9 6 |96K Words
1 2 8 |128K Words
2 5 6 | 256K Words
5 1 2 [512K Words
**Available on special order NOTE: K= 1024, Word = 16 Bits W/O, 18 Bits With Parity

*PDP-11 and UNIBUS are trademarks of Digital Equipment Corporation
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MMS1119

ABSOLUTE MAXIMUM RATINGS

) Limit
Rating Symbol i Mox Units
Vpp -03 20.0
Supply Voltage (Relative to Ground) vece -0.3 7.0 Vdc
vgs -20.0 +0.3
Input Voltage (Any input relative to Ground) Vin -0.7 +55 Vdc

NOTES: 1. Permanent damage may occur if Absolute Maximum Ratings are exceeded. Functional operation shall be restricted to Recom-

mended Operating Conditions.

2. Permanent damage may also occur if Vpp is applied for more than one second while Vgg is outside its Recommended Operating

Range.
ENVIRONMENTAL RATINGS
Rating Symbol Limit Units
Operating Temperature TA Oto +70 °C
Storage Temperature Tsig —40 to +85 °C
Relative Humidity (Without Condensation) RH 0to 90 %
RECOMMENDED DC OPERATION CONDITIONS
Parameter Symbol __ Lim#t Units | Note
Min Max
Supply Voltage —Nominal + 15 V or nominal +12 V, pin AR1 Vpb 14.50 16.50 Vdc 1,3
11.40 12.60
—Nominal +5V, pins AA2, BA2, CA2 Vee 4.75 5.25 2
—Nominal +5V BBU, pin BD1 Vce/BBU 4.75 5.25 3
—Nominal — 15 V or nominal — 12 V, pin AS1 Vgs —-7.00 —20.00 3,4

NOTES: 1. +15V or +12 V is jumper selectable on all modules populated with 16K RAMs.

2. Pins AA2, BA2, and CA2 are connected together on the MMS1119.

3. These voltages must be present on cards populated with 16K RAMs if Battery Backup

present for cards populated with 32K or 64K RAMs.

4. Vpp and Vg not required for cards populated with 32K or 64K RAMs.

DC OPERATING CHARACTERISTICS (0°C< T <70°C)

is required. Only Vcc/BBU need be

Low Logic State

L. Capaci Limit ;
Cheracteristic « WOr';Y.) Mode Symbol [t L Units | Notes
Supply Current — Nominal +15 V or + 12 V Supply 64, 96, 128 Active IDD - 0.25 | 050 | Adc 1,2
64, 96, 128 Standby IDD — ]016]030| Adc | 1,2

Supply Current — Nominal +5 V Supply and +5 V BBU| 64, 96, 128 | Active/Standby IDD — | 330{390 | Adc | 1,2
Supply Current — Nominal +5 V BBU 64, 96, 128 BBU IcCC - 1.10 | 1.30 | Adc 1
Supply Current — Nominal +5 V Supply and +5 V BBU 256 Active/ Standby ICC — 1330|460 | Adc 1
Supply Current — Nominal +5 V BBU 256 BBU ICC - 1.00 [ 1.50 | Adc 1
Supply Current — Nominal +5 V Supply and +5 V BBU 512 Active/ Standby ICC - | 3801 51 Adc 1
Supply Current — Nominal + 15V BBU 512 BBU ICC — 150|200 | Adc 1
Supply Current — Nominal — 15V or — 12 V Supply 64, 96, 128 Al BB - 12 20 |mAdc| 1,2
Logic 1" Input Current — Any Input, V)4 =2.4 Vdc Any All hH - 15 50 | pAdc 3
Logic 0" Input Current — Any Input, V| =0.4 Vdc Any All WL — | -1.0| -50 | pAdc 3
LogtcBu;=:leoal:/adg: Current — Any Output, Any Al VoH _ 2 100 | pAde 3
Logic “0” Output Voltage — Any Output, g =50 mAdd] Any All VoL - | 040]0.70 | Vdc 3
Input Threshold Voltage — Any Input —

High Logic State ViLH [1.80] 226 | 250 | Vdc
Input Threshold Voltage — Any Input — VIHL 1.05] 1.30 { 1.86 | Vdc

NOTES: 1. Acuve Mode = Memory accesses at maximum continuous rates; Standby Mode = Internal Refresh Cycles only; Battery Backup
{BBU) = Standby Mode with +5 V applied only through Pin BD1.

2. +15/+12V and - 15/ -12 V supplies not required for products populated with 64K RAMs.

3. Negative sign = Current out of pin. Min/Max Limits refer to absolute values of current.




MMS1119

AC OPERATING CONDITIONS
Parameter Symbol Limit Unit Note
Min Max

Address Hold Time — MSYN#4 1o A <0:21> Invalid tAH 25 - ns 1
Address Setup Time — A <0:21> Valid to MSYN# 1AS 75 - ns 1
Processor Handshake Time — SSYN4 to MSYN ¢ tPH - 0 ns 1,2
Data Hold Time (Write Cycle/DATO) — MSYN# to D <0:15> Invald IDHW 40 - ns 1
Data Setup Time (Wnte Cycle/DATO) — D <0:15> Valid to MSYN{ 1DSW 15 - ns 1

NOTES: 1. All timing is referenced at card edge. Operation is assumed to be in a properly terminated backplane, with memory not busy and no
refresh arbitration.

2. Assumes handshaking occurs immediately.

AC OPERATING CHARACTERISTICS (0°CsTp<70°C)

Characteristics Symbol ::I’: S1 RZXI!X'::,(( ::r S1 Rix‘x;: Unit | Note

Cycle Time — Read (DATI) Cycle tRCYC [ 390 {360 | — |440] 425 | — ns 1
Read Access Time — MSYN# to SSYN# tRACC - 330 | 360 - 380 | 430 | ns 1
Data Hold Time — Read (DATI)

Cycle MSYN1 to Data Invalid H | 70| - | - |70 — | - |ns |0
Data Setup Time — Read (DATI)

Cycle D<0:15> Valid to SSYN s O =4 =[O0 =] - qns |1
Memory Handshake Time — Read (DATI)

or Write (DATO) Cycle — tMH - - 75 - - 75 ns 1
MSYNt to SSYN#

Write Access Time — MSYN#4 to SSYN 4
Cycle Time — Write (DATO) Cycle

'WACC — | 125 | 165 | — | 125 | 165 | ns 1
tweye | 340 | — - |40 - - ns 1

NOTES: 1. All timing is referenced at card edge. Operation is assumed 1o be in a properly terminated backplane, with memory not busy and no
refresh arbitration.

2. Assumes handshaking occurs immediately.

WRITE CYCLE TIMING

TAS - tWACC—*f+1aH+
Bus A <0:21> L W7 777 77
Bus D <0:16> L X D
-llos‘- —=tPH
BusMSYNL — N_ |
tMH
Bus SSYN L N
DH
tWCYC

READ CYCLE TIMING

[tAs--——\RAcc—nnthH
Bus A <0:21> L PC X777
Bus C <01> L\ 22X [ X777 777777777
tPH—
Bus MSYNL ™\ .
tMH
Bus SSYN L —\
DS+ |= ftDH

Bus D <0:16> L

tRCYC
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MMS1119

TIMING

The MMS1119 is fully compatible with the PDP-11
Modified and Extended UNIBUS protocol and timing. Limits
are specified in the AC Conditions/Characteristics Tables in
conjunction with the DATI/DATO waveforms.

REFRESH

The storage cells in the MMS1119 are implemented with
dynamic MOS RAM's. The charge stored in the cells must be
refreshed every 2 milliseconds, requiring a single refresh cy-
cle to be initiated approximately once every 16 M Seconds.
The latency induced to bus cycles concurrent with refresh
cycles is no greater than the specified minimum cycle time
for the MMS 1119 version chosen.

The MMS1119 contains circuitry to automatically refresh
the memory cells. An option is also provided to allow the
User to control the refresh externally. In this case, the
Refresh Latency will be no greater than the refresh cycle time
defined by the external circuitry. Note that any external
refresh circuitry must conform to the requirements previous-
ly mentioned, i.e., each cell refreshed at a 2 millisecond rate
and a refresh cycle time not less than the minimum Read Cy-
cle time.

AVAILABLE OPTIONS

The MMS1119 features a variety of options, allowing its
configuration into a wide range of applications. Several of
these options are installed at the factory, with most of these
specified by the part number as shown in the "Ordering In-
formation’” on Page 1. Others are chosen by the User prior to
installation of the product.

MEMORY CAPACITY

The MMS1119 utilizes either 16K or 64K RAM com-
ponents to allow optional storage capacities of 64K, 96K,
128K, 256K, or 512K Words. As noted on Page 1 (Ordering
Information), the last three digits of the full part number
identifies the total memory capacity in K Words.

BUS INTERFACE

The MMS 1119 is provided with a switch to select the type
of Bus to be used. With this switch closed, the interface is to
an Extended UNIBUS backplane (22 bit address). The
memory operates with a Modified UNIBUS system (18 bit
address) with this switch open.

STARTING ADDRESS

The MMS1119 utilizes a set of switches to allow the start-
ing address to be selected at any 4K boundary. This feature
is available regardless of the Bus Interface or Memory
Capacity option chosen. In cases where the sum of the start-
ing address and the memory capacity exceeds the host
machine addressing capability, the capability is automatically
reduced. (No wraparound to starting address locations oc-
curs.)

1/0 PAGE SIZE

When the MMS 1119 is located in high memory, the User
may select part of the |/O page as Read/Write memory. This
is implemented via three switches, resulting in optional I/0
page sizes of 2K, 4K, or 8K words.

PARITY OPTIONS

The MMS1119PXXXX contains parity control circuitry
which is fully compatible with the DEC parity module. This
circuitry does not degrade access or cycle times, and the
Parity Control Status Register (CSR) address can be switch
selected to any standard pre-assigned bus address. (772100g
thru 772136g for Modified UNIBUS, 17721008 thru 17721368
for Extended UNIBUS. In any case, the CSR occupies a
single two-byte address space). The on-board parity circuitry
does not impose any additional bus loading on the system.

The MMS1119PXXXX can also be used in systems which
utilize the DEC Parity Module. The User selects this mode of
operation by opening a switch (provided on the MMS1119P)
prior to installation of the memory. The parity generation and
detection circuitry of the MMS1119P is fully compatible with
the DEC Parity Module.

The MMS1119NXXXX version is available for those
systems not requiring parity. This product is supplied as a
16-bit word memory with the Internal/ External Parity Control
switch open (External).

1/0 SIGNAL DESCRIPTION

Signal Type Description
A<0:21> Input Address lines to select memory locations. AQ selects byte in DATOB
D<0:16> Bidir. Data lines used to communicate with Master
C<0:1> Input Control lines to specify type of cycle
MSYN Input Timing control from Master. Used to start cycle
SSYN QOutput Timing control used to notify Master that cycle is complete
INIT Input System Reset
DCLO Input Power monitoring
P8 Output Signal to Master that parity error has occurred
P<0:1> Bidir. Data Parity Bits
PAR DET Input Indicates external parity module is in use
INT SSYN Output Slave Sync used with external parity module only

NOTE: All signals are low assertion level.



MOTOROLA MMS1128

Advance Information

*PDP-11 MODIFIED UNIBUS* COMPATIBLE MEMORY SYSTEM

@ Uses 16K, 32K, or 64K Dynamic RAM Chips

® Available in 32K, 48K, 64K, 96K, and 128K Word
Capacities

® Read Access Time Typically 300 ns (Measured Inside
Buffers)

® Cycle Times as Low as 460 ns Typical

® Two Speed Options Available

® Worst-Case AC Limits Specified at Card Edge

® On-Board Parity and Parity Controller Standard

® Also Available Without Parity

® Starting Address Configurable at any 4K Boundary

® Automatic Internal Refresh

® Provisions for External Refresh Control

@ Battery Backup Capability Standard

® Single 5-Volt Power Supply Required for 64K, 96K, 128K,
Word Versions

~
@
=
=

ORDERING INFORMATION

MMSI1128XY 22 2

X Option Y head Access 23 Zy V4 Capacity
Basic Product P | Parity + Controller 3 | 300ns (typ) 0 3 2 32 K Words
Designation N No Parity™* 4 | 350ns (vp) 0] 4| 8] 48K Words
* 0 6 4 64 K Words
0 9 6 96 K Words
1 2 8 128 K Words
* *Available on special order NOTE: K = 1024, Word = 16 Bits W/0, 18 Bits With Panty
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MMS1128

1/0 SIGNAL DESCRIPTION

Signal Type Description
A <0:17> Input Address lines to select memory locations. AQ selects byte in DATOB.
D <0:15> Bidirectional Data lines used to communicate with Master
C <0:1> Input Control ines 1o specity type of cycle.
MSYN Input Timing control from Master. Used to start cycle
SSYN Output Timing control used to notify Master that cycle is complete.
INIT Input System Reset
DCLO Input Power monitoring
PB Output Signal to Master that parity error has occurred
P <0:1> Bidirectional Data Parity Bits.
PAR DET input Indicates extend parity module in use.
INT SSYN Output Slave Sync used with external parity module only

NOTE: All signals are low assertion level.

ABSOLUTE MAXIMUM RATINGS

. Limit .
Rating Symbol Vi Max Units
VbD -03 20.0
Supply Voltage (Relative to Ground) Vee -03 7.0 Vdc
ves -20.0 03
Input Voltage (Any input relative to GND) Vin -0.7 5.5 Vdc

NOTES: 1. Permanent damage may occur if Absolute Maximum Ratings are exceeded. Functional operation shall be restricted to
Recommended Operating Conditions.
2. Permanent damage may also occur if Vpp i1s applied for more than one second while Vgg is outside its Recommended Operating
Range.

ENVIRONMENTAL RATINGS

Rating Symbol Limit Units
Operating Temperature TA 0to 55 °C
Storage Temperature Tstg -40t0 +85 °C
Relative Humidity (Without Condensation) RH 0 to 90 %

RECOMMENDED DC OPERATION CONDITIONS

Limit .
Parameter Symbol i Max Units Note
Supply Voltage
— Nominal +15V or nominal +12 V, pin AR1 Vpp 14.50 16.50 1.3
11.40 12.60

— Nominal +5V, pins AA2, BA2, CA2 Vee 4.7 6.25 Vde 2
— Nominal +5 V BBU, pin BD1 Vce/BBU 475 5.25 3
— Nominal - 15 V or nominal -~ 12V, pin AS1 VB -7.00 —20.00 3,4

NOTES: 1. +15 V or +12 V is jumper selectable on all modules populated with 16K RAMs.
2. Pins AA2, BA2, and CA2 are connected together on the MMS1128.

3. These voltages must be present on cards populated with 16K RAMs if Battery Back Up is required. Only Vcc/BBU need be
present for cards populated with 32K or 64K RAMs.

4. Vpp and Vgg not required for cards populated with 32K or 64K RAMs.



MMS1128

WRITE CYCLE TIMING (DATO)

tAS ——t————— WACC ———————!

tAH

Bus A <0:17> L

ine

Bus C <0:1> L //

DH
Bus D <0:15> L
DS et tPH
Bus MSYN L s \
/ ~_
*— 1y
Bus SSYN L ~\ SEEEEEEE———
twceyc
READ CYCLE TIMING (DATI)
tAH —
tas tRACC
Bus A <0:17> L
Bus 0 <0:1> L
—{ jo—tPH
) )
Bus MSYN L A
fe— tMH
Bus SSYN L ‘L
los—.1 F. P—‘DH-.‘

Bus D <0:15> L

RCYC
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MMS1128

DC OPERATING CHARACTERISTICS (0° < Tp < 55°C)

o Capacity Limit .
Characteristic (K Words) Mode Symbol Min T Typ | Max Units Notes

Supply Current

— Nominal +15V or + 12 V Supply BBU 32, 48 Actve oD 0251050 Adc 1,2

32, 48 Standby DD 0.16 | 0.30

— Nominal +5 V Supply 32, 48 Act/Stby Icc 120 | 1.5 Adc 1

— Nominal +5V BBU 32,48 BBU Icc 0561080 | Adc 1

— Nominal +5 V Supply 64, 96, 128 | Act/Stby Icc 160 | 2.25 Adc 1

— Nominal +5V BBU 64, 96, 128 BBU Icc 080 1.15 | Adc 1

— Nominal —15 V or —12 V Supply BBU 32,48 All Igg 12 20 | mAdc 1,2
Logic ““1" Input Current — Any Input, V|4 =4.0 Vdc [IT¥] 15 50 pAdc 3
Logic 0" Input Current — Any Input, Vj =0.4 Vdc T8 -1.6( mAdc 3
Logic 1" Output Current — Any Output,

V Bus=4.0 Vdc VOH 20 | 100 | pade |3
Logic 0" Output Voltage — Any Output,

oL =50 mAdc VoL 04 | 070 | Vdc 3
Input Threshold Voltage — Any Iinput —

High Logic State ViLH 18012251250 vde
Input Threshold Voltage — Any Input —

Low Logic State ViHL 1.05 130 1.55 Vdc

NOTES: 1. Active Mode = Memory accesses at maximum continuous rates; Standby Mode = Internal Refresh Cycles only; Battery Back Up
(BBU) = Standby Mode with +5 V applied only through Pin BD1

2. +15V/+12V and - 15 V/ - 12 V supplies not required for products populated with 64K RAMs.
3. Negauve Sign = Current out of pin. Min/Max Limits refer to absolute values of current.

AC OPERATING CONDITIONS

Parameter Symbol Minu’mhtﬁox Unit Note
Address Hold Time — MSYN to A<0:17> Invahd tAH 50 ns 1
Address Setup Time — A <0:17> Valid to MSYN tAS 75 ns 1
Processor Handshake Time — SSYN to MSYN tPH 0 ns 1.2
Data Hold Time (Write Cycle/DATO) — MSYN to D <0:15> Invalid IDHW 40 ns 1
Data Setup Time (Wrnite Cycle/DATO) — <0'15> Vald to MSYN IDSW 15 ns 1

NOTES: 1. All timing is referenced at card edge. Operation 15 assumed to be in a properly terminated backplane, with memory not busy and
no refresh arbitration

2. Assumes handshaking occurs immediately

AC OPERATING CHARACTERISTICS (0°C < Tp < 70°C)

Characteristics Symbol m:‘:st}zyapxsm mi’:ﬁ}ﬁx‘m Unit Note

Cycle Time — Read (DATI) Cycle tRCYC 460 | 515 510 | 565 ns 1
Read Access Time — MSYN to SSYN tRACC 330 | 380 380 | 430 ns 1
Data Hold Time — Read (DATI) Cycle MSYN to Data Invalid t1DH 70 70 ns 1
Data Setup Time — Read (DATI)

Cycle D <0:15> Valid 10 SSYN 10s 0 0 ns 2

i - R ATI) or

e (GATO! Cyclo ~ SN o SSYN G R I 2 O R N
Write Access Time — MSYN to SSYN TWACC 126 | 165 125 | 166 ns 1
Cycle Time — Write (DATO) Cycle tWCYC 325 | 340 425 | 440 ns 1

NOTES: 1. All timing is referenced at card edge. Operation is assumed to be in a properly terminated backplane, with memory not busy and
no refresh arbitration

2. Timing is referenced inside Bus Drivers.



MMS1128

TIMING

The MMS1128 is fully compatible with the PDP-11
Modified UNIBUS protocol and timing. Limits are specified
in the A.C. Conditions/Characteristics Tables in conjunction
with the DATI/DATO waveforms.

REFRESH

The storage cells in the MMS1128 are implemented with
dynamic MOS RAM's. The charge stored in the cells must be
refreshed every 2 milliseconds, requiring a single refresh cy-
cle to be initiated approximately once every 16 milliseconds.
The latency induced to bus cycles concurred with refresh
cycles is no greater than the specified minimum cycle time
for the MMS1128 version chosen.

The MMS1128 contains circuitry to automatically refresh
the memory cells. An option is also provided to allow the
User to control the refresh externally. In this case, the
Refresh Latency will be no greater than the refresh cycle time
defined by the external circuitry. Note that any external
refresh circuitry must conform to the requirements previous-
ly mentioned, i.e., each cell refreshed at a 2 millisecond rate
and a refresh cycle time not less than the minimum Read Cy-
cle time.

AVAILABLE OPTIONS

The MMS1128 features a variety of options, allowing its
configuration into a wide range of applications. Several of
these options are installed at the factory, with most of these
specified by the part number as shown in the "‘Ordering In-
formation” on Page 1. Others are chosen by the User prior to
installation of the product.

MEMORY CAPACITY

The MM S 1128 utilizes 16K, 32K, or 64K RAM components
to allow optional storage capacities of 32K, 48K, 64K, 96K,
or 128K Words. As noted on Page 1 (Ordering Information),
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the last three digits of the full part number identifies the total
memory capacity in K Words.

STARTING ADDRESS

The MMS 1128 utilizes a set of switches to allow the start-
ing address to be selected at any 4K boundary. This feature
is available regardless of the Memory Capacity option
chosen. In cases where the sum of the starting address and
the memory capacity exceeds the host machine addressing
capability, the capability is automatically reduced. (No
wraparound to starting address location occurs.)

1/0 PAGE SIZE

When the MMS2118 1s located in high memory, the User
may select part of the I/0 page as Read/Write memory. This
1s implemented via three switches, resulting in optional 1/0
page sizes of 2K, 4K, or 8K words.

PARITY OPTIONS

The MMS2118PXXXX contains parity control circuitry
which is fully compatible with the DEC parity module. This
circuitry does.not degrade access or cycle times, and the
Parity Control Status Register (CSR) address can be switch
selected to any standard pre-assigned bus address. (7721008
through 772136g.) In any case, the CSR occupies a single
two-byte address space. The on-board parity circuitry does
not impose any additional bus loading on the system.

The MMS1128PXXXX can also be used in systems which
utilize the DEC Panty Module. The User selects this mode of
operation by inserting a jumper prior to installation of the
memory. The parity generation and detection circuitry of the
MMS1128P is fully compatible with the DEC Parity Module.

The MMS1128PXXXX version is available for those
systems not requiring parity. This product is supplied as a
16-bit word memory with the Internal/ External Parity Control
switch open (External).



@ MOTOROLA

MMS1170

Product Preview

MEMORY ARRAY CARD FOR PDP*-11/70

The MMS1170 is a dynamic memory array System
specifically designed for use in PDP-11/70 minicomputers
from Digital Equipment Corporation. The array has a capaci-
ty of 64K double words (256K bytes) using 16K RAM chips.
It is hardware and software compatible with the PDP-11/70
memory controller module and DEC diagnostics

The MMS1170 is designed to occupy a single hex slot of
the DEC MK-11 Memory System chassis. It features an On

Line/Off Line switch (with an LED indicator) to facilitate
trouble-shooting. A separate LED indicates when battery
backup voltage is available via the backplane connector.

All RAMs used on the MM S1170 are socketed. Two spare
16K x 1 RAMs are provided on the board. The product is ful-
ly burned-in and covered by the Motorola Memory System
One-Year Limited Warranty.

ORDERING INFORMATION

-

Basic Part No ECC

Speed Option

]

Size (64 x 1024 Double Words)

NOTE' Double Word =32 Date and 7 ECC Bits

*PDP 1s a trademark of Digital Equipment Corporation
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MMS1170

ENVIRONMENTAL RATINGS

Rating Symbol Limit Units
Operating Temperature TA 0to +50 °C
Storage Temperature Tsig |~40to +80| °C
Relative Humidity (Without Condensation) RH 010 90 %
PHYSICAL DIMENSIONS
Dimension Millimeters | Inches
Width 39.85 15.688
Height 22225 8.75
PC Board Thickness 0.142 0.056
Clearance Required (Component Side)® 0.952 0.375
Clearance Required (Solder Side)*® 0.254 0.10
*Measured from surface of PC Board.
POWER REQUIREMENTS
M Current Requi .
Input Voltage > Standby | Battery Backup Units
+128 1.5 0.25 0.25 Adc
+5V 04 0.35 0 Adc
-128 0.04 0.02 0.02 Adc
+5VB 09 0.8 0.8 Adc
AC OPERATING CHARACTERISTICS
Characteristic Nominal**® | Units
Cycle Time — Read 650
Write 680 ns
Access Time — Read 320
Write 70 ns

**The actual response times are determined by DEC MK-11 Memory System Controller design. Nominal values shown are for reference only.
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MMS780

@ MOTOROLA

Advance Information

MEMORY ARRAY CARD FOR VAX-11/780*
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The MMS780 is a dynamic memory array system specitically designed for use in VAX
from Digital Equipment Corporation. The array has a capacity of 32K words (256K Bytes) using 16K RAM chips. It

is fully compatible with the VAX-11/780 memory controiler module.

. .i _i .!._. i £.’%¥§.§Xi

ORDERING INFORMATION

MMS780AE1032

Speed Option

ECC

Basic Part No

Size (K Words)

1024

Note: K

64 Data+8 ECC Bits

Word

*VAX is a trademark of Digital Equipment Corporation
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MMS780

ENVIRONMENTAL RATINGS
Rating Symbol Limit Units,
Operating Temperature TA Oto +55 °C
Storage Temperature Tstg |-40to +80f °C
Relative Humidity (Without Condensation) RH 0 to 90 %
PHYSICAL DIMENSIONS
Dimension Millimeters | Inches
Width 39.85 15.688
Height 30.48 12.0
PC Board Thickness 0.142 0.056
Clearance Required (Component Side)* 0.952 0.375
Clearance Required (Solder Side)* 0.254 0.10
*Measured from surface of PC Board
POWER REQUIREMENTS
M Current Requi
input Voitage Operating | Standby | Battery Backup Units
+12V 15 0.25 0.25 Adc
+5V 0.7 0.6 0 Adc
-5V 0.04 0.02 0.02 Adc
+5 V Battery 09 08 08 Adc
AC OPERATING CHARACTERISTICS
Ch istic Nominal**® | Units
Cycle Time — Read, Refresh, or Init. 530 ns
— Read/Modify/Write 1100
Access Time — Read 250 ns
— Write 750

**The actual response times are determined by VAX-11/780 Memory Subsystem Controller design. Nominal values shown are for reference

only.

OPERATING PRINCIPLES

The MSM780 is based on 16K x 1 dynamic RAMs arranged
in two banks, each containing 72 chips. The 72-bit word thus
formed is subdivided into two 32-bit long words (Upper and
Lower) and eight ECC bits. All memory array accesses cor-
respond to a Read from, or write to, the selected 72-bit
word. (All 8, 16, and 32 bit memory operations are
transformed into 72 bit accesses by the memory controller.)

The memory array selection is accomplished via address
lines (ADR19:ADR16) and four select signals at the Memory
Subsystem Backplane. This Backplane has 16 slots
dedicated for memory array cards, with the select signals
uniquely specified for each slot. This arrangement eliminates
the need for special jumpers and address switches. The
MMS780 is merely inserted in the next available backplane
slot. A total of 4 Megabytes of memory can be accomodated
by one Memory Subsystem.
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USAGE RECOMMENDATIONS

The MMS780 is recommended for use with any
VAX-11/780 memory subsystem set up for operation with
the DEC M8210 array card. It is hardware and software com-
patible with the VAX-11/780, including DEC diagnostics
which allow failure isolation at the chip level. The MMS780 is
also compatible with DEC battery backup provisions.

INTERFACE

The VAX-11/780 computer system is normally configured
with either one or two memory subsystems, as shown in
Figure 1. The normal interface signals utilized within each
subsystem are depicted in Figure 2. The MMS780 Array
Module functions in any slot of either subsystem, with no
modifications required.



MMS780

FIGURE 1 — NORMAL VAX-11/780 MEMORY CONFIGURATION

VAX-11/780
CPU

Cache Memory

Synchronous Backplane Interconnect

Rl
l' \
41 rl
]
i | —————
e ——y J L ,.C-__--..., 1
! A4 X g
t re- -—q '-0-—-—-—1 'I'
H ! optional | n o {11l
] 1 ptional "N i
C%::?;gr Memory ! ! Memory ¥ E==dN] Memory I | : :
Array Cards ',.J y Controller | - /] Array Cards ! | ba
- i : r I" : [
] 4
| S —— L.----_....}.
(MMS780) (MMS780)
FIGURE 2 — MEMORY SUBSYSTEM INTERFACE
—
Slot Select < SLOT03:SLOTO0> >
Memory Memory
Controller Array
Board Select Addr. < ADR19:ADR16> Board Select Addr. <Aon19:ADR16;'> (MMS780)

Extended Addr.* < ADR15:ADR13> Extended Addresses® < ADR15:ADR13>

7

Base Chip Addr.* <ADR12:ADRO1> Base Chip Addresses < ADR12:ADR0O1>

N\

Control Signals**® (8) Control Signals®*® (8)

MZProxO>® TMAV<KODCH <DOImMI

\AAVAAV
L

ECC Bits <C07:C00> ECC Bits <C07:C00>

2 \Z \/

Data <UD31:UDQO, LD31:LD00>

Data <UD31:UDOQO, LD31:LD00> >

*Extended Addresses are labeled ADR13, ADRCS, and ADREXT. During normal operation, they correspond to >ADR15:ADR13< .
**Control signals are: Read, Column Address Strobe (CAS), Row Address Strobe (RAS), Multiplexer Control, Refresh Cycle, Bus Select, Bus Out-
put Enable, and Initiate.
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MMSS064(P)
MMS8048(P)

O
@ MOTOROLA MMS8032(P)
MMS8016(P)

Advance Information ]

SBC-COMPATIBLE MEMORY SYSTEMS

The MMSBOXX family of memory systems is designed
for use with the Intel SBC 80 Series computers, System
80 microcomputers, MDS systems, and the 16-bit SBC
86/12. The modules employ 16K dynamic RAM's
mounted on a single 6 3/4" X 12" PC board along with
timing, control, and bus interface logic. Eight modeis are
available, all having the same access and cycle times. Ali
electricéll connections are made via two edge connectors

® Pin, Function, and Form-Factor Compatible with
MULTIBUS* Systems

® Even/0dd Bank Address Allows 16-Bit or 8-Bit
Operation

@ Addresses Selectable in Independent 8K Blocks
® 20 Address Lines — Operates in 1M Byte System
® Handles Early or Late Inhibits

® Operates in Delayed Write, Advance Write, and Read
Modes

@ Battery Backup Capability through use of Memory
“Protect Signal on P2 Connector

® On-Board Refresh Control Circuitry

® Programmable Advanced Acknowledge (AACK/)
Signal

® On-board Vgg Generation (-5 V) Allows Operation
from 12V, +5V, and -12V, -10V, or -5 V Supplies

® Cycle Times of 700 ns (Read, Delayed, Write) and
1240 ns (Advanced Write)

@ Available in 16K, 32K, 48K, and 64K Byte
Configurations

ORDERING INFORMATION PHYSICAL CHARACTERISTICS
No Parity Parity Capacity Characteristic Limit
MMS8064 MMSB8064P 64K Bytes Width 30 48 cm (12.00 inches)
MMS8048 MMS8048P 48K Bytes Depth 17 15 cm (6 75 inches)
MMS8032 MMS8032pP 32K Bytes Thickness 127 ¢m (0 50 inches)
MMSB016 MMS8016P 16K Bytes Weight 397 grams (14 O ounces)

*Trademark of Intel, Inc
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AC OPERATING CONDITIONS

MMS8064(P)e MMS8048(P)e MMS8032(P)eMMS8016(P)

Limit
Parameter Symbol Min Max Units Notes
Cycle Time Read or Delayed Write Cycle tcyc 700 ns 1,2
Advanced Write Cycle tCYC(A) 1240 1.2, 3
Address Setup Time Address Valid to MRDC/1 or MWRC/1 tAS 50 ns
Address Hold Time MRDC /! or MWRC/! to Address Invalid tAH 0 ns
Write Data Setup Time (Delayed Write) Data Valid to MWRC/I | tpsw -100 ns
Write Data Delay Time
(Advanced Write) MWRC/1 to Data Invalid | tppAw 500 ns 3
Write Data Hold Time tDHW [o] ns
Inhibit Setup Time Early Inhibit st 10 ns
INHI/ Valid to MRDC/| or MWRC/!| Late Inhibit Option Installed ts2 -50
Inhibit Hold Time MRODC/! or MWRC/! to INH1 Invalid tHH 100 ns
Byte High Enable Setup Time BHEN/ Valid to MRDC/1 or MWRC/1| tBs 50 ns
Byte High Enable Hold Time MRODC/1! or MWRC/1 to BHEN/ Invalid tBH o] ns
Memory Protect Setup Time MPRO/1 to VCC < 4.75 Vdc tMPS 15 us
Memory Protect Hold Time Vce = 4.75 Vdc to MPRO/t tMPH 0o ns
Refresh interval Rl 127 15.6 ms
NOTES: 1) Add Refresh Delay Time (TRD) to these parameters when Asynchronous Refresh occurs.
2) Add 40 ns (Typ). 50 ns (Max) to these parameters if Late Inhibit Option is installed
3) Applicable only if Advanced Write Cycle option is installed
AC OPERATING CHARACTERISTICS (0°C < Ta < 55°C)
Limit
Parameter Symbol Min Typ Max Units Notes
Read Access Time MRDC/ | to Data Valid tacc 400 450 ns 1,3
Read Data Setup Time Read Data Valid to XACK/1 tDSR (o] ns
Read Data Hold Time XACK/1 to Data Invalid 1DHR (o] 65 ns
Advance Acknowledge
Delay Time MRDC/! or MWTC/| to AACK/ ! tAAK —_ — — ns 1.4, 5
Transfer Acknowledge
Delay Time MRDC/| or MWTC/! to XACK/1 tACK 50 ns 1,2
Acknowledge Turn-Off Time MRDC/1 or MWTC/1 to AACK/! or
XACK /1t tTo 15 55 ns
Parity Error Setup Time PAR ERR/ Valid to XACK/!| tps 0 ns
Parity Error Hold Time XACK/1 to PAR ERR/ Invalid tPH 50 ns
Refresh Delay Time tDR 550 ns
NOTES: 1) Add 40 ns (Typ), 50 ns (Max) to these parameters if Late Inhibit option is installed.
2) Add 450 ns (Typ). 500 ns (Max) to these parameters for Advanced Write Cycle operations.
3) Add Refresh Delay Time (tRp) to these parameters when Asynchronous Refresh occurs.
4) See Advance Acknowledge options table for Delay Time
5) Advance Acknowledge I1s delayed until Transfer Acknowledge Time if Asynchronous Refresh occurs
ADVANCE ACKNOWLEDGE OPTIONS
The MMSB8060 Series can be programmed to
provide an ADV ACK Delay (taak) of 100 1o Option Selected
450 ns. Available options are as noted intable | 4, 89 1-16 7-10 216 314 512 4-13 6-11 | Units
at right. Selection is made via installation of a
single jumper between two terminals of a 16- Min 70 120 165 215 260 310 360 400
pin DIP socket. (Jumper betweenpins 8&9 - | TYP 100 150 200 250 300 350 400 450
100 ns Typ. between 1 & 16 — 150 ns, etc) Max 125 175 230 285 335 400 450 500
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MMS8064(P)e MMS8048(P)eMMS8032(P)*MMS8016(P)

ABSOLUTE MAXIMUM RATINGS

Limit

Rating Symbol Min Max Units

Power Supply Voltage Nominal +5 Vdc Vee -03 +7.0 Vdc
(Measured at Connector

P1 or P2 With Respect Nominal +12 vdc VDD -03 +150 Vdc

to GND).

Nominal -5 Vdc (Negative voltage regulator disabled) Ves 03 -70 Vdc

Nominal -10 Vdc or -12 Vdc (Negative voltage regulator enabled) +03 -15.0 Vdc

Input Voltage, Any Input. (Measured at P1 or P2 Conn With Respect to GND) VIN -03 +55 vde

NOTES: 1) Permanent damage may occur if Absolute Maximum Ratings are exceeded. Functional operation should be restricted to
Recommended Operating Conditions
2) Permanent damage may also occur if VpD is applied for more than one second while Vgg is outside its Recommended
Operating Range

ENVIRONMENTAL RATINGS

Limit
Rating Symbol Min Max Unit
Operating Temperature Ta (0] +55 °C
Storage Temperature Tstg -40 +85 oC
Relative Humidity (Without Condensation) RH 0 90 %
RECOMMENDED DC OPERATING CONDITIONS
Limit
Condition Symbol Min Max Units
Supply Voltage Nominal +5 Vdc vee 475 5.25 Vdc
Nominal +12 Vdc VDD 14 126 Vdc
Nominal -5 Vdc (Negative voltage regulator disabled) VBB -4.75 -5.25 Vde
Nominal -10 Vdc or -12 Vdc (Negative voltage regulator enabled) -95 -12.6
Logic Zero Input Voltage, Any Input ViL -03 +08 Vdc
Logic One, Input Voltage, Any Input VIH +20 +5.25 Vdc
DC OPERATING CHARACTERISTICS (0°C < Ta < 55°C)
Limit
Parameter Symbol Min Typ Max Units
Supply Current Nominal +5 Vdc Icc 3.0 Adc
(Normal Mode) Nominal +12 Vdc [[sYs) 260 mAdc
Nominal -6 Vdc (Negative voltage regulator disabled) lsB 14 mAdc
Nominal -10 Vdc or -12 Vdc (Negative voltage regulator enabled) 30 mAdc
Supply Current Nominal +5 Vdc Icc 1.1 Adc
(Battery Backup Mode) Nominal +12 Vdc| , DD 30 mAdc
Nominal -5 Vdc (Negative voltage regulator disabled)| 8B - 7.2 mAdc
Nominal -10 Vdc or -12 Vdc (Negative voltage regulator enabled) 14 mAdc
Logic One Input Current DATO/-DATF/ hH 250 pAdc
(Vee = 4.75 Vdc, Vi = 2.4 Vdc All Other Inputs 40 pAdc
Logic Zero Input Current DATO/-DATF/ he -600 pAdc
(Vee = 5.25 Vdc. ViL = 0.4 Vdc) All Other Inputs -400 pAdc
Logic One Output Voltage Ail Outputs| VOH 24 vdc
(Vce = 4.75 Vdc, IoH = -5 mAdc)
Logtc Zero Output Voltage All Outputs| VoL 0.5 Vdc
(Vcc = 4.75 Vdc. IoL = 48 mAdc)
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MMS80684(P)e MMS8048(P)eMMS8032(P)*MMSB016(P)

BASIC CYCLE TIMING

teve
Address
jo—o1t t
MWRC/ AS [;_ ohiig
or *
MRDC/ N /
AACK/
fe———tACK
XACK/ :]
1S fe——tiH
INH1/
le—tBH

tBS f=—
BHEN/ 1

]

READ CYCLE TIMING

C'ACC“‘*

1

tDHﬂj f—

MRDC/
DATA
IDSR—
XACK
1PS - tPH—=
PAR ERR M

DELAYED WRITE CYCLE TIMING

MWRC/ ]
[=—tDSW

:

e—tDHW

DATA

ADVANCED WRITE CYCLE TIMING

MWRC/ 1

tDDAW-

DATA

:

IDHW
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MMS8064(P)e MMS8048(P)eMMS8032(P)eMMS8016(P)

P1 CONNECTOR PIN ASSIGNMENTS

Signal Name Symbol | Pin No Signal Name Symbo! | Pin No. Signal Name Symbol |Pin No.
Ground VvVss 1.2 Address Line O ADRO/ 57 Memory Read
Ground Vss 11,12 Address Line 1 ADR1/ 58 Command MRDC/ 19
Ground vss 75. 76 Address Line 2 ADR2/ 55 Memory Write MWTC/ 20
Ground Vss 85, 86 Address Line 3 ADR3/ 56 Command
+12 V Supply Vbpo 7.8 Address Line 4 ADR4/ 53 Data Line O DATO/ 73
+5 V Supply vee 34 Address Llne 5 ADRS5/ 54 Data Line 1 DAT1/ 74
+5 V Supply vee 5, 6, Address Line 6 ADR6/ 51 Data Line 2 DAT2/ 71
+5 V Supply vce 81, 82 Address Line 7 ADR7/ 52 Data Line 3 DAT3/ 72
+5 V Supply Vcec 83 84 Address Line B ADR8/ 49 Data Line 4 DAT4/ 69
-5V Supply ves 9, 10 Address Line 9 ADRY/ 50 Data Line 5 DATS/ 70
-10 V Supply veB1 77.78 Address Line A ADRA/ 47 Data Line 6 DAT6/ 67
-12 V Supply vpe2 79, 80 Address Line B ADRB/ 48 Data Line 7 DAT7/ 68
Transfer XACK/ 23 Address Line C ADRC/ 45 Data Line 8 DAT8/ 65
Acknowledge Address Line D ADRD/ 46 Data Line 9 DAT9/ 66
Advance AACK/ 25 Address Line E ADRE/ 43 Data Line A DATA/ 63
Acknowledge Address Line F ADRF/ 44 Data Line B DATB/ 64
Command INH1/ 24 Address Line 10 ADR10/ 28 Data Line C DATC/ 61
Inhibit Address Line 11 ADR11/ 30 Data Line D DATD/ 62
Byte High BHEN/ 27 Address Line 12 ADR12/ 32 Data Line E DATE/ 59
Enable Address Line 13 ADR13/ 34 Data Line F DATF/ 60
NOTE: Pins not listed are not connected to Memory System circuitry. ’
P2 CONNECTOR PIN ASSIGNMENTS
Signal Name Symbol Pin No. Signal Name Symbol Pin No.
Memory Protect MPRO/ 20 Test Point — Parity 2 & 3 TP-PART 2 & 3 44
Parity Error PAR ERR/ 29 Ground Vss 1,2
Test Point — Advanced Write TP-ADVW 38 +5 V (Battery) Ve (BATT) 3 4
Test Point — Refresh Clock TP-REFCLK 40 +12 V (Battery) VDD (BATT)
Test Point — Parity O & 1 TP-PART O & 1 42 -5 V (Battery) Vga (BATT) 9,10

NOTE: Pins not listed are not connected to Memory System circuitry

MMS80XX SYSTEM

Signal (P1)

Description

ADRO/-ADRF/
ADR10-ADR-13/
DATO/-DAT7/
DAT8/-DATF/
AACK/

Lower Order Address used to select 1 location out of 64K* block

High Order Addresss used to select one 64K block out of 1024K

Data signals for 8-bit mode or lower byte of data signals for 16-bit mode
High order byte data signals for 16-bit mode

(Programmable — 8 timing selections) Advanced Acknowledgement Signal from Memory Card in response to
MWTC/ or MRDC

XACK/ Acknowledgement Signai from Memory Card indicating that Data Transfer has occurred
MRDC/ Signal to Memory Card requesting to read RAM memory
MWTC/ Signal to Memory Card requesting to write data into RAM memory
INH1/ Signal disabling response of the Memory card to MWTC/ and MRDC/
BHEN/ Signal used to enable the 16-bit mode of operation
Signal (P2) Description
MPRO/ Signal used to enable the transfer from normal voltages to battery back-up voltages by disabling all circuits except
refresh. Can also be used separately from battery back-up to do same thing
PAR ERR/ Signal used to indicate a Parity Error
TP-ADVW Test Point Signal used to select Advanced Write Mode
TP-REF C/K Test Point Signal used to clock refresh flip-flop externally (used only for evaluation purposes)

TP-PART O AND 1

TP-PART 2 AND 3

Test Point Signal used to force a Parity Error on Reading Banks O or 1
Test Point Signal used to force a Parity Error on Reading Banks 2 or 3

*K = 1024 Bytes
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GENERAL DESCRIPTION

The MSMB8O0XX series is designed for operation with
SBC/BLC 80 Series Single-Board Computers (including
the SBC 86/12 16-bit computer), System 80 Series
Microcomputers, and Intel MDS Systems. The four
configurations are plug-in replacements for
Intel/National SBC/BLC C16, 032, 048, 064 memory
cards.

OPTIONS

The MMSB80XX series is available in fout population
options. Each of these configurations can be obtained
with or without parity. (See Ordering Information on Page
1.) In addition to the population and parity options,
provisions are made to allow the user to configure the
memory card to meet system requirements. The primary
user options are Address Selection, Advance-
Acknowledge Response time, Early/Late Inhibit options,
Advanced/DBelayed Write selection, and -5 Vdc
derivation.

Address Selection options allow the user to locate the
memory card in any one of sixteen memory segments —
with each of these segments defined as a 64K memory
space. If the MMS8064 is chosen, the memory system
responds to all addresses within the selected memory
segment. When depopulated modules (8016/8032/
8048) are used, address selection for independent 8K
Byte blocks is provided. The MMS8048, for example, can
be configured to respond to 6 of the eight 8K blocks in the
chosen segment.

Advance Acknowledge is utilized to prevent nitiation of
unnecessary processor “Wait” states. (In effect, the
signal indicates that the memory transfer will be
completed during the current cycle). The MMS80XX
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series allows the user to select an Advance-Acknowledge
Delay Time of 100 to 450 ns (in 50 ns increments). This
facilitates tailoring of the memory response time to the
system speed.

An Inhibit input is provided with the MMS80XX series
to allow the Bus Master to turn off the memory for certain
operations. In general, the system activates this signal
prior to a Memory Read (MRDC/) or Write (MWRC/)
command. In certain types of systems, however, the
Inhibit signal arrives after the Read/Write command. A
jumper option is provided with the MMS80XX Series,
allowing the Inhibit input to respond to a “"Late Inhibit”
signal. This option should be installed only if the system
requires it, since it slows the Memory System response by
approximately 50 ns.

Most SBC systems utilize a “Delayed Write”" command
wherein the Data is available coincident with activation of
MWRC/. Some systems, however, utilize an “‘Advanced
Write”” technique, with the data becoming valid some 500
ns after the Write Command. A jumper option is provided
with the MMSB80XX series to allow operation in the Write
Cycle. Transfer Acknowledge (XACK/) is inhibited during
the dummy cycle, but Advance Acknowledge (AACK/)
occurs if programmed to do so. XACK/ then occurs during
the actual Write Cycle unless the system has responded
to the AACK/ signal. (In this case, system response to the
AACK/ signal is defined as a deactivation of the MWRC/
input). Selection of the "Advanced Write" option does not
affect Read Cycle operations

In general, SBC backplanes provide -5 volts at pins 9
and 10 of connector P1. Some systems, however, provide
only -10 volts at pins 77 and 78 and/or -12 volts of pins
79 and 80. The MMSB80XX Series contain an on-board
negative 5 volt regulator to allow operation with such
systems
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MECHANICAL DATA

The packaging availability for each device is indicated on the individual data sheets. Dimensions
for the packages are given in this section.

14-PIN PACKAGES

FRIT-SEAL CERAMIC PACKAGE
CASE 632

HannAY - T

MILLIMETERS | INCHES
VVVV \1._ l DIM[ MIN_|MAX | MIN | MAX
__] A [ 19.05 [ 19.94 | 0.750 | 0.85
B | 6.10 | 7490240 0.295 NOTES:
c 1 - 081 - | 0200 1. ALL RULES AND NOTES ASSOCIATED
A D 0.38 58 | 0.015 | 0.023 WITH M0-001 AA QUTLINE SHALL APPLY.
[h — _‘] F | 1.40 | 1.77 | 0.055 | 0.070 2. DIMENSION “L"” TO CENTER OF LEADS
1 G 2.54 BSC 0.100 BSC WHEN FORMED PARALLEL.
i c H | 29 | 0.075 | 0.090 | 3. DIMENSION “A” AND 8" (632-06) DO
‘I \—T ':( :g g?gg % > NOT INCLUDE GLASS RUN-GUT.
N’ T 762 BSC 0.300 BSC 4. LEADS WITHIN 0.25 mm (0.010) DIA
Him=iGl—  \searine '™ M| - [ 150 ST 50 ] OF TRUE POSITION AT SEATING PLANE
PLANE N | 051 [ 1.02] 0020 0.040 AND MAXIMUM MATERIAL CONDITION.
CASE 632-06

PLASTIC PACKAGE
CASE 646

AANSANA

OJu s_l
L 1

P A |
o Note 4 |
F— " \
| In ]
x¢
\—F_'
- NOTES:
- L MILLIMETERS| _ INCHES
SEATING -1
B R P BN o [ WIN_TWAX | MR MAX 1. LEADS WITHIN 0.13
A |18.16 [ 19.56 [ 0.715 [0.770 -
e it o POSITION AT SEATING
B_| 6. S0 ] 000 10260 PLANE AT MAXIMUM
: ‘gg o ? o MATERIAL CONDITION.
L9 v b 2. DIMENSION “L" TO
: . - A CENTER OF LEADS
G | 2548BSC 0.100 BSC WHEN FORMED
W | 132 ] 241 [ 0052 [0085
J [ 0.0 [ 038 [ 0008 [0.015 PARALLEL.
st oTE o 3. DIMENSION “B” DOES NOT
iy 767 B5C '0_3‘00 BSC INCLUDE MOLD FLASH.
O L R N 4. ROUNDED CORNERS OPTIONAL.
N_[ 051 | .02 [ 0,020 |0.040

CASE 646-05
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MECHANICAL DATA (Continued)

16-PIN PACKAGES

FRIT-SEAL CERAMIC PACKAGE

CASE 620

IO UL

. i

]
_t

i— A

J L —t
_:ﬁrchl———-—l I._—DJF SEATING

LANE

. LEADS WITHIN 0.13 mm (0.005) RADIUS
OF TRUE POSITION AT SEATING PLANE
AT MAXIMUM MATERIAL CONDITION.

. PACKAGE INDEX: NOTCH IN LEAD
NOTCH IN CERAMIC OR INK DOT.

. DIM“L" TO CENTER OF LEADS WHEN
FORMED PARALLEL.

GLASS RUN-OUT

N

THE CERAMIC BODY.

w

4. DIM "A” AND “B” DO NOT INCLUDE

5. DIM “F“ MAY NARROW T0 0.76 mm
(0.030) WHERE THE LEAD ENTERS

PLASTIC PACKAGE

MILLIMETERS |  INCHES
DIM[ MIN [MAX | MIN | MAX
A [19.05 [ 19.94 [ 0.750 | 0.785
B | 6.10 | 749 | 0.240 | 0295
[ - 0 - 200
D [ 038 053]0015] 0021
F | 140 | 1.78 | 0.055] 0.070
G .54 BSC 0.100 BSC
W | 051 [ 1.14 | 0.020 ] 0.045
J | 020 030][0008] 0012
K | 3.18 | 508 [0.125] 0.200
L 762 BSC 0.300 8SC
[M - [ 180 - 150
n | 051 [ 1.02 [ 0.020 [ 0.040
CASE 620-06

CASE 648
Q ANaNaNGNAEA! {:1 j
Q- B
Q L] l
UUUU W UUUY
el OPTIONAL LEAD
CONFIG. (1,8,9, & 16)
Pt A e 1 \'NOTES
[ MILLIMETERS]  INCHES
DIM[ MIN | MAX | MIN | MAX
A_| 18.80 | 21.34 | 0.740 | 0.840
B | 6.10 | 660 | 0.240 | 0.260
€ | 4.06 | 508 | 0.160 | 0.200]
D | 038 | 053 | 0.015 | 0.021
F | 1.02 | 1.78 | 0.040 | 0.070
] 2.54 BSC 1008SC_|
H | 038 | 241 | 0015 | 0.095
J | 020 [ 038 [ 0.008 | 0015
K | 292 | 343 | 0115 [ 0.135
L 7.62 BSC 0.300 BSC
M | 00 ] 100 [ 0° | 100
N | 051 | 1.02 | 0.020 | 0.040
CASE 648-05
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NOTES:
1. LEADS WITHIN 0.13 mm

(0.005) RADIUS OF TRUE

POSITION AT SEATING

PLANE AT MAXIMUM

MATERIAL CONDITION.

DIMENSION “L" TO

CENTER OF LEADS

WHEN FORMED

PARALLEL.

. DIMENSION “B” DOES NOT
INCLUDE MOLD FLASH.
“F" DIMENSION 1S FOR FULL
LEADS. “HALF” LEADS ARE
OPTIONAL AT LEAD POSITIONS
1,8,9,and 16).

. ROUNDED CORNERS OPTIONAL.

~

w

&

[



MECHANICAL DATA (Continued)

—— |6-PIN PACKAGES (Continued) se———

CERAMIC PACKAGE
CASE 650

e = |

MILLIMETERS] _INCHES
! L { OM[ miN_[max | mIN | max
H A | 9.40[1016] 0.370 | 0.400
8 K 8 | 6. 241 0.245 | 0.285
‘ - T c | 1. .03 | 0.060 | 0.080
D | 0. .48 0016 | 0.019
! r - | .08 [ 0.15 | 0.003 [ 0.006
= 1 G 1.27 8SC 0.0508SC |
f{ W 064 089100250035
c F .35 | 9.40 | 0.250 | 0.370
L [1892] - [0145] -
. N | - [o0s1] - |00
NOTES:
1. LEAD NO. 1 IDENTIFIED BY TAB RI - 1038] - [005
ON LEAD OR DOT ON COVER.
2. LEADS WITHIN 0.13 mm (0.00) CASE 650-03
TOTAL OF TRUE POSITION AT
MAXIMUM MATERIAL CONDITION.
CERAMIC PACKAGE
CASE 630
= = — L —=
% 1 5T l
8
1 J 8 & \\
— = %
l \3
\
- Al
NOTES:

1. -A- AND -B- ARE DATUMS.
2. -T- ISSEATING PLANE
3. POSITIONAL TOLERANCE FOR LEADS (D).

70250010 T[ARB@]

MILLIMETERS| INCHES 4. DIMENSION L TO CENTER OF LEADS
DIM[ MIN [MAX | MIN | MAX WHEN FORMED PARALLEL.
A | 2007 | 20.57 | 0.790 | 0.810 5. DIMENSIONING AND TOLERANCING
8 | 7.11] 7.62| 0.280] 0.300 PER ANSI Y145, 1973.
C 281 Al e (‘,g? 6. 690-11 AND 690-12 OBSOLETE.
0. 22 1 00301 0.060 NEW STANDARD 630-13.
G| 2548SC 100 BSC
H 76 | 178 0.030] 0.070
J 2 30| 0.008 12
K] 3.1 .08 | 0.125| 0200
L 762 BSC 0.300 BSC
M I T O N T
LN] 038] 152] 0.015] 0.060

CASE 690-13
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MECHANICAL DATA (Continued)

as———ressssssseesnssncess 18-PIN PACKAGES

CERAMIC PACKAGE

CASE 680

_

L A
0 N \ T L

*HL— ‘I G L—"“-_\D F SEATING PLANEK

NOTES:

\
\
Y

)

SR

1. LEADS WITHIN 0.13 mm (0.005) RAD OF
TRUE POSITION AT SEATING PLANE AT
MAXIMUM MATERIAL CONDITION.

2. DIMENSION “L” TO CENTER OF LEADS

WHEN FORMED PARALLEL.

PLASTIC PACKAGE
CASE 701-01

AF\AAAAA{:\,“

O
VYV VYV LYY
AR

[

NOTES

. i PLANE AT MAXIMUM

i MATERIAL CONDITION

C (DIM "G")

. DIMENSION “L" TO CENTER
OF LEADS WHEN FORMED

PARALLEL.

fN' :
—]m-» dgk o \SEAT|NGK
PLANE

i
i+
n
[N

i 1. LEADS WITHIN 0.13 mm
- A - . (0.005) RADIUM OF TRUE
[. [ POSITION AT SEATING

MILLIMETERS INCHES

DiM[ MIN_ | MAX |

A 2248 | 23.04 |

8 | 7.6 | 7.57

[ 318 427

D | 0.38 | 0.58
.76 | 1.40

G 2.5 BSC

H | 1.02] 1.52 |

7 .20 | 0.30

K | 268 | 444

L | 737 | 787 |¢

M| - 100

N [ 038 ] 1.40
CASE 680-06

MILLIMETERS|  INCHES
0iM[ MIN | MAX | MIN | MAX
A |23.11 |23.88 | 0910 | 0940
8] 6.10 | 660 | 0240 | 0.260
C | 406 | 457 0160 [0.180
D | 0.38 | 0.51 | 0.015 | 0.020
F | 1.02 | 1.52 | 0.040 | 0.060
G | 254 8SC 100 BSC
H] 132 ] 1.83 [0.052 ] 0.072
J 020 | 030 [0.008 | 0.012
K292 | 343 [0115]0.138
L | 737 | 7.87 [0290 [ 0310
M| 09 [10° | 00 | 100
N 1051 | 1.02 | 0.020 | 0.040 ]
CASE 701-01



MECHANICAL DATA (Continued)

18-PIN PACKAGES (Continued)

PLASTIC PACKAGE
CASE 707

ANANNANNNAD

D 8

Q ;
ACACACAVACACAURY

A

R c MILLIMETERS] _INCHES

! ﬂ Lty , DIM[ MIN | MAX | MIN | MAX
: — — A | 2222 | 23.24 | 0875 0915

JL ~§ K i 8 | 6.10 | 6.60 ] 0.240 | 0.260

— C | 394 | 457 [ 0.155] 0.180

[ =—F [ | o P — 0 | 0.36 | 0.56 ] 0.014] 0022
—H ~lel— someran 1 ~m e 127 | _1.78 | 0.050] 0.070
G | 254 8SC_ | 0.100 BSC |

NOTES: 1.02 | 1.52 | 0.040] 0.060

1. POSITIONAL TOLERANCE OF LEADS (D), 0.20 | 0.30 | 0.008] 0.012

SHALL BE WITHIN 0.25mm(0.010) AT 292 | 3.43]0.115] 0.135

MAXIMUM MATERIAL CONDITION, IN L | 767 BSC 300 BSC
RELATION TO SEATING PLANE AND (M 00 [ 156 0 160
EACH OTHER. N_| 051 1.02 ] 0.020] 0.040

2. DIMENSION L TO CENTER OF LEADS
WHEN FORMED PARALLEL. CASE 707-02

3. DIMENSION B DOES NOT INCLUDE
MOLD FLASH.

FRIT SEAL CERAMIC PACKAGE

CASE 726
M
-
J
4
T
MILLIMETERS INCHES
DIM[MIN TMAX [ MIN [ MAX
A | 2235 | 2311 0880 | 0910
Y NOTES: 8] 7.11] 7.75] 0.280 | 0305
i ¢ 1. LEADS, TRUE POSITIONED €] - | 406] - | 0.60
Wals WITHIN 0.25 mm (0.010) DIA D | 041] 051] 0016] 0020
\ " AT SEATING PLANE, AT F | 1.27] 1.52] 0.050] 0.060
MAXIMUM MATERIAL G | 254 BSC 0.10085C
Pl 11 \ T CONDITION. W1 = [ 1400 — [ 0055
I _ 2. DIM “L" TO CENTER OF J | 020] 0.30] 0.008] 0.012
H F“__}I__D [TSEATING PLANE LEADS WHEN FORMED K| - [ aaa] — 0475
PARALLEL. U | 737] 800 0.290] 0375
3.0IM“A” & “B” INCLUDES M| 00 | 150 | g0 | 150
MENISCUS. N | 051] 1.27] 0.020] 0.050

CASE 726-02
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MECHANICAL DATA (Continued)

18-PIN PACKAGES (Continued)

CERAMIC PACKAGE

CASE 749
8 0
18 [ T = 1 I
| 8
1 {
T O O U0 9 9 T
l*-—— — At -~
- P -
MILLIMETERS] _ INCHES
4 1 DIM[ MIN [ mMAaX | MIN | MAX
A | 2261 23.11 | 0.890 | 0.910
_“_ l B | 7.24] 7.75 | 0.285 | 0.305 ]
J €| - | 864 - 34
- L - D] 036] 061 |0.014 ] 0.024
F| 0.89] 140 ]0.035 ] 0.055
G| 254BsC 0.100 BSC
NOTES: H] 330] — [0130] -
1. DIMENSION [A] 1S DATUM. J| 023] 030 [0.009 ] 0.012
2. POSITIONAL TOLERANCE FOR LEADS: ': 5 f<§ e ;:
[®]o25 w00 @[T[A@) N 064 1.14 [ 0.025] 0.08
3. [T 1S SEATING PLANE. Pl - [814] - 360
4. DIMENSIONING AND TOLERANCING PER
ANSI Y14.5,1973. CASE 749-01

CERAMIC PACKAGE

CASE 729
(20 =S T I
‘O 10___1_
A

~—F MILLIMETERS|  INCHES
‘i] | DIM[ MIN_[MAX | MIN | MAX
T R B 1 ¢ (‘ A A | 2464 |2591 | 0970 [1.020
__|_[_|_| YAV - 8 | 7.06 | 8.13 [0.278 | 0.320
N ] ; C | 279 [ 470 [0.110 | 0.185
] 1/ N / D | 0.38 [ 051 [0015 | 0.020
MM g e F | 1.14 | 1.40 | 0.045 | 0.055
A Lol e T o]
T 020 [030 [0 012
K [ 3.8 | 457 [ 0125 [0.180 |
NOTE: L | 762 BSC |0300 BSC
1. LEADS WITHIN 0.13 mm (0.005) M| 00 [i00 | 00 [0
RADIUS OF TRUE POSITION AT N | 051 | 1.52 | 0.020 | 0.060

SEATING PLANE, AT MAXIMUM

MATERIAL CONDITION. CASE 72302
. DIMENSION L TO CENTER OF

LEADS WHEN FORMED

PARALLEL.

~



MECHANICAL DATA (Continued)

PLASTIC PACKAGE

CASE 708
|@hﬁf‘]ﬁﬁﬁﬁhr‘\fyj .
b 6
1 - I ~ " '
UUUT OO TTOY
— A - = L -
N MILLIMETERS|  INCHES
1M C [om| MIN_ [ mMAX_| MIN | MAX |
J_L ] T, LA | 2756 ] 28.32 [ 1085] 1.115
F 570N i B | 864 | 914 10340 0.360
o L Uit K C [ 394 5080155 0.200
i ~ D | 036 ] 056 [0.014] 0.022
=H- -~ G- = =F == D wiuiu - - M J - [F ] 127 ] 1.78 [0.050] 0.070
G 2.54 BSC 0.100 BSC
NOTES: W_| _1.02 | 1,52 ] 0.040] 0.060 |
1 POSITIONAL TOLERANCE OF LEADS (D), J | 020 038 [0008] 0.015
SHALL BE WITHIN 0.25mm(0.010) AT K | 292 | 343 [0.115] 0.135
MAXIMUM MATERIAL CONDITION, IN L 10.16 BSC 0.400 BSC
RELATION TO SEATING PLANE AND M | 00 [ 150 | 00 [ 150
EACH OTHER [~ T os1 | 1.02 [0.020] 0.040
2 DIMENSION L 7O CENTER OF LEADS
WHEN FORMED PARALLEL. CASE 708-04
3. DIMENSION B DOES NOT INCLUDE
MOLD FLASH
FRIT-SEAL CERAMIC PACKAGE
CASE 736
HONONANNNALA

CUUUUUUUUTU

- A -
O |
1
(] 1
=H= =G~ = =F == D SEATING =~ —
PLANE
NOTES

1. LEADS TRUE POSITIONED
WITHIN 0.25 mm {0.010) DIA AT
SEATING PLANE AT MAXIMUM
MATERIAL CONDITION (DIM “D").

2. DIM "L" TO CENTER OF LEADS
WHEN FORMED PARALLEL.

MILLIMETERS| _INCHES
DIM| MIN
A_| 26.80
‘ ]
g 47|
M 258
H_| 051
J 020
K 54
L | 991
N[ 028
CASE 736-01
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MECHANICAL DATA (Continued)

24-PIN PACKAGES

FRIT-SEAL CERAMIC PACKAGE
CASE 623

NOTES:

1.0IM “L" TO CENTER OF
LEADS WHEN FORMED
PARALLEL.

2. LEADS WITHIN 0.13 mm
(0.005) RADIUS OF TRUE
POSITION AT SEATING
PLANE AT MAXIMUM
MATERIAL CONDITION.
(WHEN FORMED PARALLEL)

FRIT-SEAL CERAMIC PACKAGE
CASE 623A

24 [E)
!
B

' 12 l

A R

NOTES:

1. DIM “L" TO CENTER OF
LEADS WHEN FORMED
PARALLEL.

2. LEADS WITHIN 0.13 mm
(0.005) RADIUS OF TRUE
POSITION AT SEATING PLANE
AT MAXIMUM MATERIAL
CONDITION. (WHEN FORMED
PARALLEL).

6-10

MILLIMETERS INCHES
OIM[ MIN [MAX | MIN | MAX
A |31.24 [3277] 1.230 | 1.290
B [ 12.70 | 1549 | 0.500 | 0610
C | 406 5597 0.160 | 0.220
D | 041 ] 051 0.016 ] 0.020
F [ 1.27] 152] 0.050 | 0.060
G 2.54 BSC 0.100 BSC
J | 020 .30 | 0.008 [ 0.012
K | 229 406 0.090] 0.160
L 15.24 BSC 0.600 BSC
M| 00 [ 150 00 [ 150
N | 051 [ 1.27[0.020 [ 0.050 |

CASE 623-04

MILLIMETERS| _INCHES |
DIM [ MIN [ MAX | MIN | MAX
A | 31.24 [32.77 | 1.230 | 1.290
B | 12.70 | 1549 | 0.500 | 0.610
C | 4.06 | 584 | 0.160 | 0.230
D | 041 0510016 0.020
F | 1.27] 1.52 [ 0.050 | 0.060
G 2.54 BSC 100 BSC
J [ 0207] 0.30] 0.008 [ 0.012
K | 229 | 4.06 [ 0.090 | 0.160
L | 15.248BSC 0.600 BSC
M| 00 [ 150 ] ¢ 150
N | 051 ] 1.27 ] 0020 | 0.050

CASE 623A-02



MECHANICAL DATA (Continued)

—— 24-PIN PACKAGES (Continued)

PLASTIC PACKAGE

CASE 709

TV

( 1

N ’: *
\ f 1 :
S :

i
i i K ! et
“AG - - ~le ! J
F D -statnc -l-M

PLani

NOTES:

1.

~

w

POSITIONAL TOLERANCE OF LEADS (D),
SHALL BE WITHIN 0.25 mm (0.010) AT
MAXIMUM MATERIAL CONDITION, IN
RELATION TO SEATING PLANE AND
EACH OTHER.

. DIMENSION L TO CENTER OF LEADS

WHEN FORMED PARALLEL.

. DIMENSION B DOES NOT INCLUDE MOLD

FLASH.

CERAMIC PACKAGE

CASE 716

o — NOTE:
T 1. LEADS TRUE POSITIONED WITHIN
0.25mm (0.010) DIA (AT SEATING
PLANE) AT MAXIMUM MATERIAL

8
CONDITION.
2 2. DIM “L" TO CENTER OF LEADS

_j WHEN FORMED PARALLEL

Ho=
~l-p

/
SEATING PLANE -/ K

G — - ey M -
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MILLIMETERS|  INCHES
DIM[ MIN [ MAX | MIN | MAX
A [31.37 [32.13 | 1.235 [ 1.265
B_| 1372 | 1422 | 0.540 | 0.560
C .94 | 5.08 | 0.155 [ 0.200
0 36 | 0.56 | 0.014]0.022
F 02 | 1.52 | 0.040 | 0.060 |
G 2.54 BSC 0.100_BSC
H | 1.65] 203 | 0.065]0.080
J | 020 038 | 00080015
K | 292 | 343 | 0.115] 013
L 16.24 BSC 0.600_BSC
M | 0° ] 150 | @ | 15°
N_| 051 1.02 [ 0.020] 0.040

CASE 709-02

MILLIMETERS INCHES
DIM| MIN | MAX | MIN | MAX
A | 2764 3099 | 1.088 ] 1.220
B | 1494 | 1534 | 0.588 | 0.604
C | 267 ] 4321 0.105] 0.170
0 | 038 | 053 | 0.015] 0.021
F | 076 [ 140 | 0.030] 0.055
G 2.54 BSC 0,100 BSC
H | 076 | 1.78 | 0.030) 0.07
J | 020 | 030 ] 0.008 | 0.01
K | 254 | 419 | 0.100 | 0.165
L {1499 1549 0.590 [ 0.610
M 100 - 100
N | 102 [ 152 | 0.040 [ 0060

CASE 716-06



MECHANICAL DATA (Continued)

24-PIN PACKAGES (Continued)

CERAMIC PACKAGE

CASE 716
7¢ — ) _1‘
Ql e
s R
i A J MILLIMETERS|  INCHES
= - DIM| MIN | MAX | MIN | MAX
- F r—l-——'j A [2764] 3099 | 1.088 [ 1.220
V. B | 14.73] 1534 0580 0.604
e C—1 cl3 5.08 | 0.125] 0.200
AT - ! D | 038 | 053 | 0.015] 0021
N j/ ‘N, F | 076 | 140 | 0030 0.055
H=- - atmcoant k! . J G | 25485C 0.1008SC
--D — - -y M- - H | 076 [ 178 | 0.030] 0.070
J | 020 | 0.30 | 0.008] 0.012
NOTE K | 254 | 457 [ 0.100] 0.180
: L | 1499 1549 | 0590 061
1. LEADS TRUE POSITIONED WITHIN bt 15050090 0810
0.25mm (0.010) DIA (AT SEATING N 702 | 752 [ 0040 0.060
PLANE) AT MAXIMUM MATERIAL - - - =
CONDITION.
2. DIM “L” TO CENTER OF LEADS CASE 716-07

WHEN FORMED PARALLEL.
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