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S(gnntics 

DESCRIPTION 
The 8228 is a 4096 Bit Bipolar Read Only Memory 
organized as 1024 words by 4 bits per word. Available in a 
16 pin dual in-line package, the 8228 can provide very 
high bit packing density by replacing four standard 256X4 
ROMS. 

The 8228 is fully TTL compatible and includes on-the-chip 

decoding. Typical access time is 50ns with a power 
consumption of only .125mW per bit. 

The standard 8228 ROM pattern is the USASCII Row 
Character Generator code; however, custom patterns are 
also available. The standard pattern is specified as the 
N82281 - CB162, while custom circuits are identified as 

N82281 - CXXX. A truth table/order blank is included 
on page 4-46 for ordering custom patterns. 

BLOCK DIAGRAM 

INPUT 
SCHEMA11C 

VCC 

OUTPU1 
SCHEMATIC 

Vee 

Vee = (16) 
GND (8) 

( ) = Denotes Pin Numbers 

4096 BIT BIPOLAR ROM 
(1024x4 ROM] 

DIGITAL 8000 SERIES TTL/MEMORY 

8228 

See page 4-35 for CB 162 Pattern and USASCII Row 
Character Generator. 

FEATURES 
• BUFFERED ADDRESS LINES 

• ON THE CHIP DECODING 

• TOTEM POLE OUTPUTS 

• DIODE PROTECTED INPUTS 
• 16 PIN PACKAGE (1/3 SIZE OF 24 PIN PACKAGE) 

APPLICATIONS 
MICROPROGRAMMING 
HARDWIRED ALGORITHMS 
CHARACTER RECOGNITION 
CHARACTER GENERATION 
CONTROL STORE 

64Xb48IT 
STORAGE MATRIX 

64-4 BIT 
MULTIPLEXER 

PIN CONFIGURATION 

ELECTRICAL CHARACTERISTICS o°c ~ TA ~ 75°C; 4.75V ~ VCC ~ 5.25V 

LIMITS 

CHARACTERISTICS TEST CONDITIONS NOTES 

MIN. TYP. MAX. UNITS 

"0" Output Voltage 0.5 V lout = 11.2 mA 
"1" Output Voltage 2.7 V lout = -1.0 rnA 
"0" I nput Current -10 -400 J.LA Vin = 0.45V 
"1" I nput Current 1 25 J.LA Vin = 5.5V 
Input Voltage 

"0" Level (V I L) .85 V 
"1" Level (V 1H ) 2.0 V 
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SIGNETICS 4096-BIT ROM. 8228 

ELECTRICAL CHARACTERISTICS (Cont'd) 

LIMITS 
CHARACTE RISTICS TEST CONDITIONS NOTES 

MIN. TYP. MAX. UNITS 

I nput Clamp Voltage -1.2 V lin = -18mA 
Power Consumption 140 170 mA 01 to 03 = "0" 
Output Short Circuit Current -20 -70 mA VOUT = 0 Volts 

SWITCHING CHARACTERISTICS O~TA~750C,4.75~VCC~5.25V 

LIMITS 
CHARACTERISTICS 

I I I 
TEST CONDITIONS NOTES 

MIN. TYP. MAX. UNITS 

Access Time-Address to Output I 50 I 70 I ns 5 

NOTES 
1. Positive current is defined as into the terminal referenced. 
2. No more than one output should be grounded at the same time. 
3. Manufacturer reserves the right to make design and process changes and improvements. 
4. Applied voltages must not .exceed 6.0V. Input currents must not exceed ±30mA. Output currents must not exceed ±100mA. Storage 

temperature must be between -60°C to +150°C. 
5. Rise and fall time for this test must be less than 5ns. Input amplitudes are 2.SV and all measurements are made at 1.5V. 

AC TEST FIGURE AND WAVEFORM 
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TEST LOAD 

vee 
o 

360 n 

READ CYCLE 
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OUTPUT _________________ ./"" 



!iinn~tiC!i 576·BIT BIPOLAR RAM (64x9) 
_==.1 ______ ---; 82S09 

JUNE 1975 

DIGITAL 8000 SERIES TTL/MEMORY 

DESCRIPTION 

The 82S09 is a 576-Bit, Schottky clamped TTL, random 
access memory, organized as 64X9. This organization allows 
byte manipulation of data, including parity. Where parity 
is not monitored, the ninth bit can be used as a flag or 
status indicator for each word stored. With a typical access 
time of 30ns, it is ideal for scratch-pad, push-down stacks, 
buffer memories, and other internal memory applications 
in which cost and performance requirements dictate a wide 
data path in favor of word depth. 

The 82S09 is fully TTL compatible, and features open 
collector outputs, chip enable input, and a very low 
current PNP input structure to enhance memory expansion. 

During WRITE operation, the logic state of the device 
output follows the complement of the data input being 
written. This feature allows faster execution of WR ITE­
R EAD cycles, enhancing the performance of systems 
utilizing indirect addressing modes, and/or requ iring imme­
diate verification following a WRITE cycle. 

The 82S09 is available in the commercial and military 
temperature ranges. For the commercial temperature range 
(DoC to + 75°C) specify N82S09, I. For the military tem­
perature range (-55°C to +125°C) specify S82S09, I. 

FEATURES 
• ORGANIZATION - 64 X 9 

• ADDRESS ACCESS TIME: 
S82S09 - 80ns, MAXIMUM 
N82S09 - 45ns, MAXIMUM 

• WRITE CYCLE TIME: 
S82S09 - 70ns, MAXIMUM 
N82S09 - 45ns, MAXIMUM 

• POWER DISSIPATION - 1.3mW/BIT TYPICAL 

• INPUT LOADING: 
S82S09 - (-150tlA) MAXIMUM 
N82S09 - (-100tlA) MAXIMUM 

• OUTPUT FOLLOWS COMPLEMENT OF DATA INPUT 
DURING WRITE 

• ON-CHIP ADDRESS DECODING 

• OPEN COLLECTOR OUTPUTS 

• CHIP ENABLE FOR WORD EXPANSION 

• BYTE I/O MANIPULATION, INCLUDING PARITY 

APPLICATIONS 
BUFFER MEMORY 
CONTROL REGISTER 
FIFO MEMORY 
PUSH DOWN STACK 
SCRATCH PAD 

PIN CONFIGURATION 

I PACKAGE 

A5 3 

10 4 

15 9 

16 10 

18 12 

WE 13 

GND 14 

TRUTH TABLE 

MODE CE 

READ 0 

WRITE "0" 0 

WRITE "1" 0 

DISABLED 1 
x = Don't care. 

BLOCK DIAGRAM 

AO 

A, 

A2 

A3 

A4 

1:32 
DECODER 

WE 

1 

0 

0 

X 

A50--:'::--------1 

Vee = (281 
GND=(14) 

IN 

X 

32X18 
MATRIX 

0 

1 

X 

28 Vee 

25 AO 

24 00 

23 0, 

20 04 

19 05 

16 08 

15 FE 

ON 

Complement 
of Data Stored 

1 

0 

1 

(24) 5 

(23) 0° 

(22) 0: 
(21) 03 

(20) °4 
(19) 5

s 
(18) 0

6 
(17) '0

7 
(16) as 

( F DENOTES PIN NUMBER 
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SIGNETICS 576-BIT BIPOLAR RAM (64 X 9) • 82S09 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER! RATING 

Vee Power Supply Voltage +7 

V in I nput Voltage +5.5 

VOH High Level Output Voltage (82S10) +5.5 

TA Operating Temperature Range 
(N82S09) 0

0 
to +75

0 

(S82S09) -55
0 

to +125
0 

Tstg Storage Temperature Range -65
0 

to +150
0 

ELECTRICAL CHARACTERISTICS7 S82S09 -55°C ~TA ~+125°C, 4.5V ~Vee ~5.5 
N82S09 OOC ~TA ~+75°C, 4.75V ~Vee ~5.25 

PARAMETER! 
S82S09 

TEST CONDITIONS 
TYP2 MIN MAX MIN 

Vil Low Level Input Voltage Vee = MIN .80 

VIH High Level Input Voltage Vee = MAX 2.2 2.0 

Vie Input Clamp Voltage Vee = MIN, liN =-12mA -1.0 -1.5 

(Note 5) 

VOL Low Level Output Voltage Vee = MIN, IOl = 6.4rnA 0.35 0.50 
(Note 6) 

IOlK Output Leakage Current Vee = MAX, VOUT = 5.5V 1 60 
(Note 4) 

III Low Level Input Cu rrent V IN = O.45V -10 -150 

IIH High Level Input Cu rrent VIN = 5.5V 1 40 

lee Vee Supply Current Vee = MAX (Note 3) 150 200 

CIN I nput Capacitance Vee = 5.0V, VIN = 2.0V 5 

COUT Output Capacitance Vee = 5.0V, VOUT = 2.0V 8 
(Note 4) 

NOTES: 

1. All voltage values are with respect to network grou nd terminal. 

2. All typical values are at V CC = 5V, T A = 25° C. 

N82S09 

TYP2 

-1.0 

0.35 

1 

-10 

1 

150 

5 

8 

3. ICC is measured with the write enable and memory enable input grounded, all other inputs at 4.5V, and the outputs open. 

4. Measured with V I H applied to CEo 
5. Test each input one at the time. 

6. Measured with the logic "0" stored. Output sink current is supplied through a resistor to Vcc. 

UNIT 

Vdc 

Vdc 

Vdc 

°c 
°c 

°c 

UNIT 
MAX 

.85 V 

V 

-1.5 V 

0.5 V 

40 JJ.A 

-100 JJ.A 
25 JJ.A 

190 rnA 

pF 

pF 

7. The Operating Ambient Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a two minute 

warm-up. 
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SIGNETICS 576-BIT BIPOLAR RAM (64 X 9) • 82S09 

SWITCHING CHARACTERISTICS3 

PARAMETER 

Propagation Delays 

TAA Address Access Time 

TCE Chip Enable Access Time 

TCD Chip Enable Output Disable 
Time 

Write Set-up Times 

TWSA Address to Write Enable 

TWSD Data I n to Write Enable 

TwsC CE to Write Enable 

Write Hold Ti mes 

TWHA Address to Write Enable 

TWHD Data I n to Write Enable 

TWHC CE to Write Enable 

Twp Write Enable Pulse Width (Note 2) 

ACTEST LOAD 

S82S09 -55°C <TA <+125°C, 4.5V <Vcc <5.5 
N82S09 OOC <T A <+75°C, 4.75V <Vcc <5.25 

S82S09 
TEST CONDITIONS 

MIN Typl MAX MIN 

30 80 

15 50 

15 50 

CL = 30pF 
R1 = 600n 
R2 = 900n 10 0 5 

50 25 35 

10 0 5 

10 0 5 

5 0 5 

10 0 5 

50 25 35 

N82S09 

Typl 

30 

15 

15 

0 

25 

0 

0 

0 

0 

25 

LOADING CONDITION INPUT PULSES 

5.0V 

CL 
(CAPACITANCE INCLUDING 
SCOPE AND JIG) 

NOTE: ALL RESISTORS VALUES ARE TYPICAL AND IN OHMS. 

NOTES: 
1. Typical values are at V cc = +5,OV, and T A = +25

0 c. 
2, Minimum required to guarantee a WRITE into the slowest bit. 

ALL INPUT PULSES 

+3.0V ----,., 

UNIT 
MAX 

45 ns 

30 ns 

30 ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

3, The Operating Ambient Temperature Ranges are guaranteed with tr~nsverse air flow exceeding 400 linear feet per minute and a two minute 

warm-up. 
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SIGNETICS 576-BIT BIPOLAR RAM (64 X 9) • 82809 

SWITCHING PARAMETERS MEASUREMENT INFORMATION 

8 

READ CYCLE 
ADDRESS ACCESS TIME 

~---------------------------------+3 

_AD_DR_ESS ____ --J* 1.5V 
OV 

..--________ ~"O~ .. S~TO::.:RE;::..D ___________ VO
H 

1.5V 

'----________ ......! .. 1~ .. S~TO::.:RE!:...D ___________ VOL 

CHIP ENABLE/DISABLE TIMES 
__________ 3V 

t" ~-+---: ,----- ov 

_-ON------.....:......-

TC

-' 1-.~ mn n_ mnn __ - ~':: -j,.......5V-- ::: 

CHIPENABLE 

WRITE CYCLE 
_----+3 

ADDRESS 

'-------OV 

1----- TWSD ------J..o 

1.5V 

'---------OV 

~---+3 

CHIP ENABLE 1.5V 

"--____ +---'-______ -+ ____ ---J.+-___ OV 

~------+3 

WRITE ENABLE 

-------OV 

TWD1 IN ="0" 

~------ --------------------=' 1.5V V
OH 

N _ \ _____________ I~=~1~VOL 

MEMORY TIMING DEFINITIONS 

T CE Delay between beginning of CH I P ENAB LE low 
(with ADDRESS valid) and when DATA OUTPUT 
becomes valid. 

TCD Delay between when CHIP ENABLE becomes high 
and DATA OUTPUT is in off state. 

T AA Delay between beginning of valid ADDRESS (with 
CHIP ENABLE low) and when DATA OUTPUT 
becomes valid. 

T WSC Required delay betWeen beginning of valid CH I P 
ENABLE and beginning of WRITE ENABLE pulse. 

TWHD Required delay between end of WRITE ENABLE 
pulse and end of valid I N PUT DATA. 

T WP Width of WR ITE ENABLE pulse. 

T WSA Required delay between beginning of valid ADD­
RESS and beginning of WRITE ENABLE pulse. 

TWSD Required delay between beginning of valid DATA 
INPUT and end of WRITE ENABLE pulse. 

TWD Delay between beginning of WRITE ENABLE pulse 
and when DATA OUTPUT reflects complement of 
DATA INPUT. 

TWHC Required delay between end of WRITE ENABLE 
pulse and end of CHIP ENABLE. 

T WHA Required delay between end of WR ITE ENABLE 
pulse and end of valid ADDRESS. 



Si!I-DntiGS 1024x1 BIT BIPOLAR RAM 82S10 
_______ O_PE_N C_OL_LE_CT_OR_(B_2S1_0)_TR_I-S_TA_TE_(B_21---11) 82S11 

FEBURARY 1975 

DIGITAL 8000 SERIES TTL/MEMORY 

DESCRIPTION PIN CONFIGURATION 

I PACKAGE* 
The 82S10/11 is a high speed 1024-bit random access 
memory organized as 1024 words X 1 bit. With a typical 
access time of 30ns, it is ideal for cache buffer applications 
and for systems requiring very high speed main memory. 

CE 1 16 VCC 

Both the 82S10 and 82S11 require a single +5 volts power 
supply and feature very low current PNP input structures. 
They are fully TTL compatible, and include on-chip 
decoding and a chip enable input for ease of memory expan­
sion. They feature either Open Collector or Tri-State 
outputs for optimization of word expansion in bussed 
organ izations. 

Both 82S 10 and 82S 11 devices are available in the 
commercial and military temperature ranges. For the 
commercial temperature range (OoC to + 75°C) specify 
N82S10/11, I. For the military temperature range (-55°C 
to + 125°C) specify S82S 10/11, I. 

FEATURES 

AO 2 

DOUT 7 

Ground 8 

*' - Ceramic 

TRUTH TABLE 

MODE CE 

15 D,N 

14 WE 

13 Ag 

12 AS 

WE DIN DOUT 
82S10 82S11 

• ORGANIZATION - 1024 X 1 
READ 0 1 X STORED STORED 

• ADDRESS ACCESS TIME: 
S82S10/11 - 70n5, MAXIMUM 
N82S10/11 - 45ns, MAXIMUM 

• WRITE CYCLE TIME: 
S82S10/11 - 75n5, MAXIMUM 
N82S10/11 - 45n5, MAXIMUM 

• POWER DISSIPATION - 0.5mW/BIT, TYPICAL 

• INPUT LOADING: 
S82S10/11 - (-150IlA) MAXIMUM 
N82S10/11 - (-100IlA) MAXIMUM 

• ON-CHIP ADDRESS DECODING 

• OUTPUT OPTIONS: 
82S10 - OPEN COLLECTOR 
82S11 - TRI-STATE 

• NON-INVERTING OUTPUT 

• BLANKED OUTPUT DURING WRITE 

• 16 PIN CERAMIC PACKAGE 

APPLICATIONS 

HIGH SPEED MAIN FRAME 
CACHE MEMORY 
BUFFER STORAGE 
WRITABLE CONTROL STORE 

WRITE "0" 0 

WRITE "1" 0 

DISABLED 1 

x = Don't care. 

BLOCK DIAGRAM 

DATA DATA 

0 0 1 High-Z 

0 1 1 High-Z 

X X 1 High-Z 

CE 

9 



SIGNETICS 1024 X 1 BIT BIPOLAR RAM. 82S10/11 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER! RATING 

Vee Power Supply Voltage +7 

Yin I nput Voltage +5.5 

VOH High Level Output Voltage (82S10) +5.5 

Va Off-State Output Voltage (82S 11) +5.5 

TA Operating Temperature Range 
(N82S10/11) 0° to +75° 
(S82S10/11) -55° to +125° 

Tstg Storage Temperature Range -65° to +150° 

ELECTRICAL CHARACTERISTICS9 S82S10/11 -55°C ~TA ~+125°C, 4.5V ~Vee ~5.5 
N82S10/11 OOC ~T A ~+75°C, 4.75V ~Vee ~5.25 

UNIT 

Vdc 

Vdc 

Vdc 

Vdc 

°c 
°c 

°c 

S82S10/11 N82S10/11 
PARAMETER TEST CONDITIONS 

Typ2 Typ2 MIN MAX MIN MAX 

VIL Low Level Input Voltage Vee = MI N (Note 1) .80 .85 

VIH High Level Input Voltage Vee = MAX (Note 1) 2.1 2.1 

Vie Input Clamp Voltage Vee = MIN, liN =-12mA -1.0 -1.5 -1.0 -1.5 
(Note 1, 7) 

VOL Low Level Output Voltage Vee = MIN, 10L = 16mA 0.35 0.50 0.35 0.45 
(Note 1,8) 

VO H High Level Output Vee = MIN, 10H = -2mA 2.4 2.4 
Voltage (82S11) (Note 1, 5) 

10LK Output Leakage Current Vee = MAX, VOUT = 5.5V 1 60 1 40 
(82S10) (Note 6) 

10(OFF) H i-Z State Output Vee = MAX, VOUT = 5.5V 1 100 1 60 
Current (82S11) Vee = MAX, VOUT = 0.45V -1 -100 -1 -60 

(Note 6) 

IlL Low Level Input Current VIN = 0.45V -10 -150 -10 -100 

IIH High Level Input Current VIN = 5.5V 1 40 1 25 

los Short Circuit Output Vee = MAX, VOUT = OV -20 -100 -20 -100 
Current (82S 11) (Note 3) 

lee Vee Supply Current Vee = MAX (Note 4) 
O<TA <25°C 120 155 120 155 
TA ~25°C 95 130 95 130 
TA ~OoC 170 170 

CIN I nput Capacitance Vee = 5.0V, VIN = 2.0V 4 4 

COUT Output Capacitance Vee = 5.0V, VOUT = 2.0V 7 7 

NOTES: 

1. All voltage values are with respect to network ground terminal. 

2. All typical values are at V CC = 5V, T A = 25° C. 
3. Duration of the short-circuit should not exceed one second. 

4. ICC is measured with the write enable and memory enable inputs grounded, all other inputs at 4.5V, and the output open. 
5. Measured with VI L applied to CE and a logic "1" stored. 
6. Measured with VI H applied to CEo 
7. Test each input one at the time. 

8. Measured with a logic "0" stored. Output sink current is supplied through a resistor to V CC. 

UNIT 

V 

V 

V 

V 

V 

p.A 

J-LA 
J-LA 

p.A 

p.A 

mA 

mA 
mA 
mA 

pF 

pF 

9. The Operating Ambient Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a two minute 

10 

warm-up. Typical thermal resistance values of the package at maximum temperature are: 
c:PJA Junction to Ambient at 400 fpm air flow - 50° C/Watt 
c:PJA Junction to Ambient - still air - 90°C/Watt 

c:PJA Junction to Case - 20° C/Watt 



SIGNETICS 1024 X 1 BIT BIPOLAR RAM. 82S10/11 

SWITCHING CHARACTERISTICS3 

PARAMETER 

Propagation Delays 

TAA Address Access Time 

TCE Chip Enable Access Time 

Tco Chip Enable Output Disable 
Time 

Two Write Enable to Output 
Disable Time 

TWR Write Recovery Time 

Write Set-up Times 

TWSA Address to Write Enable 

Twso Data I n to Write Enable 

TwSC CE to Write Enable 

Write Hold Ti mes 

TWHA Address to Write Enable 

TWHO Data I n to Write Enable 

TWHC CE to Write Enable 

Twp Write Enable Pulse Width (Note 2) 

AC TEST LOAD 

S82S10/11 -55°C ~TA ~+125°C, 4.5V ~VCC ~5.5 
N82S10/11 OoC ~T A ~+75°C, 4.75V ~VCC ·~5.25 

S82S10/11 N82S10/11 
TEST CONDITIONS 

MIN Typl MAX MIN Typl 

30 70 30 

15 45 15 

15 45 15 

20 45 20 

20 45 20 

CL = 30pF 
Rl = 270Q 

15 0 5 0 R2 = 600Q 
55 35 40 35 

5 0 5 0 

10 0 5 0 

5 0 5 0 

5 0 5 0 

50 25 35 25 

MAX 

45 

30 

30 

30 

30 

LOADING CONDITION INPUT PULSES 

NOTES: 

"O-t---i WE 

l>----iCE 
GND 

OUT 

1. Typical values are at VCC = +5.0V, and T A = +25°C. 

DOUT 

CL 
(CAPACITANCE INCLUDING 
SCOPE AND JIG) 

ALL INPUT PULSES 

+3.0V--_. 

1t 5ns 

MEASUREMENTS: ALL CIRCUIT DELAYS ARE MEASURED AT THE +1.5V LEVEL OF INPUTS 
AND OUTPUT. 

2. Minimum required to guarantee a WRITE into the slowest bit. 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

3. The Operating Ambient Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a two minute 

warm-up. Typical thermal resistance values of the package at maximum temperature are: 

(J JA Junction to Ambient at 400 fpm air flow - 50° C/Watt 

(J JA Junction to Ambient - still air - 90° C/Watt 

(J JA Junction to Case - 20° C/Watt 

11 



SIGNETICS 1024 X 1 BIT BIPOLAR RAM. 82S10/11 

SWITCHING PARAMETERS MEASUREMENT INFORMATION 

READ CYCLE 
ADDRESS ACCESS TIME 

,-------------------------------------------+3 
ADDRESS 1.5V 

~------------------------------------------w 
"1" STORED 

__ ----------------------------------VOH 

1.5V 
~ ____________ '~'O'~'S~TO~R~ED~ ______________ VOL 

CHIP ENABLE/DISABLE TIMES 

----------~ ~--------------3V t ~+---: -OV 

CHIP ENABLE 

-DOUT--_TCE -j-.--------------------~~-_=i---J...---VOH 

-t:.5V 
f1.5V 

-----VOL 

WRITE CYCLE 
__ ----------- +3 

ADDRESS 

'-------------ov 
TWSD 

"1" 
1.5V 1.5V 

'\._-------- - --'~':...----- OV 

+3 

CHIP ENABLE 1.5V 

OV 

-~~-- TWp -~-- TWHC 

+3 

WRITE ENABLE 

~-------J+------------------OV 

-D-

OU

-

T

- - - - - - - - - - - - - - - - - - - - - - ~ ~ =1--J :.5V TWR \}:..?~.:~: VOH 

f1, DIN="O" 
..... -------- VOL 

MEMORY TIMING DEFINITIONS 

T WR Delay between end of WR ITE ENABLE pulse and 
when DATA OUTPUT becomes valid. (Assuming 
ADDRESS still valid-not as shown.) 

T CE Delay between beginning of CHIP ENABLE low 
(with ADDRESS valid) and when DATA OUTPUT 
becomes valid. 

T CD Delay between when CHIP ENABLE becomes high 
and DATA OUTPUT is in off state. 

T AA Delay between beginning of valid ADDRESS (with 
CHIP ENABLE low) and when DATA OUTPUT 
becomes val id. 

T WSC Required delay between beginning of valid CHIP 
ENABLE and beginning of WRITE ENABLE pulse. 

. 12 

TWHD Required delay between end of WRITE ENABLE 
pulse and end of valid INPUT DATA. 

Twp Width of WRITE ENABLE pulse. 

T WSA Required delay between beginning of valid ADD­
RESS and beginning of WRITE ENABLE pulse. 

T WSD Required delay between beginning of valid DATA 
INPUT and end of WRITE ENABLE pulse. 

Two Delay between beginning of WR ITE ENAB LE pulse 
and when DATA OUTPUT is in off state. 

TWHC Required delay between end of WRITE ENABLE 
pulse and end of CHIP ENABLE. 

TWHA Required delay between end of WRITE ENABLE 
pulse and end of valid ADDRESS . 



Smnl!tiCS 

DESCRIPTION 

The 82S12/112 is a Schottky TTL 32 bit multiport 
memory organized in 8 words of 4 bits each. The device is 
ideally suited for high speed accumulators and buffer 
memories. 

Stored data is addressed through 2 independent sets of 
3-input decoders, and read out when the corresponding 
output enable line is low. Two separate word locations can, 
therefore, be read at the same time by enabling both the A 
and 8 output drivers. I n addition, data can be read and 
written at the same time by utilizing the "A" address to 
specify the location of the word to be written, and the 
"8" address to specify the word to be read. 

The 82S12/112 can be used in larger memory arrays since it 
includes all the control logic required to disable the chip 
and the outputs are open-collector devices suitable for 
"Wire-DRing." 

FEATURES 

HIGH SPEED MULTIPORT MEMORY 82S12 
(8x4 MULTI PORT RAM) 82S112 

DIGITAL 8000 SERIES TTL/MEMORY 

APPLICATIONS 

SCRATCH PAD MEMORY 
BUFFER MEMORY 
ACCUMULATOR REGISTER 

GENERAL REGISTER 

PIN CONFIGURATION 

• LOW CURRENT INPUT BUFFERS (-25pA TYPICAL) 

• SEPARATE INPUT DECODERS FOR EACH WORD 

• SEPARATE OUTPUT ENABLE LINES FOR EACH 
WORD 

• OPEN COLLECTOR (82S12) OR TRI-8TATE (82S112) 
OUTPUTS 

• 2 WRITE ENABLE LINES 

• FAST ACCESS (20 ns TYPICAL) 

• USEFUL 8 X 4 ORGANIZATION 

• TTL COMPATIBLE 
• NON INVERTING DATA LINES 

BLOCK DIAGRAM 

{ 

(41 
AAO 

"A" DECODER (5) 
ADDRESS LINES AAl 
(READ/WRITE) (6) AA2 

~~~ORY c====:::] 
ADDRESS 
DECODER 

IX) Oenolel Pon Numbe. 
Vee ~ Pm 12 

God ~ Pin 8 

Dala IS wntten Into word addressed bV "A" docoder when R/W IS "0" and RIW 1$ ''1'' 
"one" level on appears as"one" level out 

',:: AO} 
AOl A 

(101 A02 OUTPUTS 

(111 A03 

TRUTH TABLE 

A 

R/W R/W OUTPUT 

ENABLE 

0 X 1 
0 X 1 
0 X 0 
0 X 0 
1 1 1 
1 1 1 
1 1 0 
1 1 0 
1 0 1 
1 0 1 

1 0 0 

1 0 0 

B OUTPUTS 
OUTPUT MODE 

ENABLE A B 

1 
Outputs 

"1" "1" Disabled 
0 Read "1" Data 
1 Read Data "1" 
0 Read Data Data 
1 Read "1" "1" 
0 Read "1" Data 
1 Read Data "1" 
0 Read Data Data 
1 Write "1" "1" 
0 Write "1" Data 

"8" 
Address 

1 Write Data "1" 
Being 
Written 

0 Write Data Data 
Being "B" 
Written Address 

13 



SIGNETICS HIGH SPEED MULTIPORT MEMORY. 82812/112 

OBJECTIVE ELECTRICAL SPECIFICATIONS oOe ~ T A ~ 75°e; -4.75 V ~ Vee ~ 5.25 V. 

CHARACTERISTICS 
LIMITS 

MIN. TYP. 

Input "0" Current 
Input "1" Current 
Input "0" Threshold Voltage 
Input "1" Threshold Voltage 2.0 
Input Clamp Voltage -1.2 
Output "0" Current 16 
Output "0" Current 9.6 
Output "1" Voltage(825112) 2.6 
Output Off Current (82S12) 
Output Off Current (82S 112) -40 
Power Consumption 110/550 
Write Pulse Width T1 15 

T1 
Address Set Up Time T2 10 
Address Hold Time T3 0 
Data Input Hold Time T4 15 
Write Access Time T5 30 
Data Input Set Up Time T6 5 
Output Enable Time T7 10 
Output Disable Time T8 10 
Address Access Time T9 20 

TIMING DIAGRAM 

T 1 WRITE PULSE WIDTH - Width of write pulse (when R/W~"1" and R/W~"O") 

T 2 ADDRESS SETUP TIME - Required delay between beginning of valid Address and beginning 
of Write pulse. 

T3 ADDRESS HOLD TIME - Required delay between end of Write pulse and end of valid 
Address. 

T4 DATA INPUT HOLD TIME - Required delay between start of Write pulse and end of Valid 
Data input. 

T 5 WRITE ACCESS TIME - Delay between beginning of Write pulse and Data Out at new value. 

T 6 DATA INPUT SET-UP TIME - Required delay between beginning ov Valid Data Input and 
start of Write pulse. 

T 7 OUTPUT ENABLE TIME - Delay between beginning of Output Enable high and when Data 
Output becomes valid. 

T 8 OUTPUT DISABLE TIME - Delay between when Output Enable becomes low and Data 

Tg 

NOTES 

Output is in off state. 

ADDRESS ACCESS TIME - Delay between beginning of Valid Address (with Output Enable 
high. R/W high and R/W low) and when Data Output becomes valid. 

MAX. 

-250 
25 

0.85 

40 
+40 

160/840 
30 
45 

20 
20 
30 

*"B" Address functions identically in read mode. No write mode through B address decoder. 
* * R/W input is either the reverse of R/W or held high. 

Outputs can be disabled during write cycle to penetrate a known output state during write. 
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UNITS 

JJ.A 
JJ.A 
V 
V 
V 

mA 

Volts 

JJ.A 
JJ.A 

mA/mW 
ns 

ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

A. C. LOAD 

TEST CONDITIONS 

Vin = 0.45 V 
Vin = 5.5 V 

lin = -18 rnA 
V out = 0.5 V 
V out = 0.45 V 
lout = -3.2 mA 
V out :s;;; 5.5 V 

0.45:S;;; Vout:S;;; 5.5 V 
Outputs Enabled 
T A = 25°C Only 
O°C :s;;; T A :s;;; 75°C 



Sm-DoliCS 256-BI1 BIPOLAR RAM (256xl RAM) 82S16 
______________ {_82_S16_T_RI-_ST_M_E}_{82_S1_70_P_EN_CO_ll_EC_TO~R) 82S17 

FEBRUARY 1975 

DIGITAL 8000 SERIES TTL/MEMORY 

DESCRIPTION PIN CONFIGURATION 

The 82S16 and 82S17 are Schottky clamped TTL, read/ 
write memory arrays organized as 256 words of one bit 
each. They feature either open collector or tri-state output 
options for optimization of word expansion in bussed 
organizations. Memory expansion is further enhanced by 
full on-chip address decoding, 3 chip enable inputs and 
PNP input transistors which reduce input loading to 25pA 
for a "1" level, and -250pA (S82S16/17) or -100pA 
(N82S16/17) for a "0" level. 

B, F PACKAGE* 

During WRITE operation, the logical state of the output 
of both devices follows the complement of the data input 
being written. This feature allows faster execution of 
WRITE-READ cycles, enhancing the performance of systems 
utilizing indirect addressing modes, and/or requiring imme­
diate verification following a WRITE cycle. 

Both devices have fast read access and write cycle times, 
and thus are ideally suited in high-speed memory applica­
tions such as "Cache", buffers, scratch pads, writable 
control stores, etc. 

Both 82S16 and 82S17 devices are available in the 
commercial and military temperature ranges. For the 
commercial temperature range (DOC to + 75°C) specify 
N82S16/17, B or F. For the military temperature range 
(-55°C to +125°C) specify S82S16/17, F only. 

* B - Plastic 

e - eerdip 

Ao 2 

DO 6 

GND 8 

TRUTH TABLE 

MODE CE* 

16 Vee 

13 DIN 

12 WE 

10 A6 

DOUT 

WE DIN 
82S16 82S17 

FEATURES READ 0 1 X STORED STORED 

• ORGANIZATION - 256 X 1 

• ADDRESS ACCESS TIME: 
S82S16, S82S17 - 70n5, MAXIMUM 
N82S16, N82S17 -50ns, MAXIMUM 

• WRITE CYCLE TIME: 
S82S16, S82S17 - 70n5, MAXIMUM 
N82S16, N82S17 - 55n5, MAXIMUM 

• POWER DISSIPATION - 1.5mW/BIT TYPICAL 

• INPUT LOADING: 
S82S16, S82S17 - (-250JIA) MAXIMUM 
N82S16, N82S17 - (-100JIA) MAXIMUM 

• OUTPUT FOLLOWS COMPLEMENT OF DATA INPUT 
DURING WRITE 

• ON·CHIP ADDRESS DECODING 

• 16 PIN CERAMIC DIP 

• OUTPUT OPTION: 
TRI·STATE - 82S16 
OPEN COLLECTOR - 82S17 

APPLICATIONS 

BUFFER MEMORY 
WRITABLE CONTROL STORE 
MEMORY MAPPING 
PUSH DOWN STACK 
SCRATCH PAD 

DATA DATA 

WRITE "0" 0 0 0 1 1 

WRITE "1" 0 0 1 0 0 

DISABLED 1 X X High-Z 1 

*"0" = All CE inputs low; "1" = one or more CE inputs high. 

X = Don't care. 

BLOCK DIAGRAM 

AO 

Al 

A2 

A3 

eEl 

ffi 
ffi 

A4 

AS 

AS 

A7 
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SIGNETICS 256-BIT BIPOLAR RAM (256 X 1 RAM) • 82S16, 82S17 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER RATING 

Vee Power Supply Voltage +7 

VIN Input Voltage +5.5 

VOUT High Level Output Voltage (82S17) +5.5 

Vo Off·State Output Voltage (82S16) +5.5 

TA Operating Temperature Range 
S82S16/17 -55° to +125° 
N82S16/17 0° to +75° 

Tstg Storage Temperature Range -65° to +150° 

ELECTRICAL CHARACTERISTICS S82S16/17 -55°C ~T A ~+125°C, 4.5V ~Vee ~5.5V 
N82S16/17 O°C ~TA ~+75°C, 4.75V ~Vee ~5.25V 

N82S16/17 S82S16/17 
PARAMETER TEST CONDITIONS 

TYP2 TYP2 MIN MAX MIN MAX 

VIH High-Level I nput Voltage Vee = MAX 2.0 2.0 

V IL Low-Level I nput Voltage Vee = MIN 0.85 0.8 

Vie Input Clamp Voltage Vee = MIN, liN = -12mA -1.0 -1.5 -1.0 -1.5 

VOH High-Level Output Vee = MIN, 10H = -3.2mA 2.6 2.4 
Voltage (82S16) 

VOL Low-Level Output Vee = MIN, 10L = 16mA 0.35 0.45 0.35 0.5 
Voltage 

10LK Output Leakage Current VOUT = 5.5V 1 40 1 40 
(82S17) 

10(OFF) H i-Z State Output VOUT = 5.5V 1 40 1 50 
Current (82S16) VOUT = 0.45V -1 -40 -1 -50 

IIH H igh-Level Input Cu rrent Vee = MAX, VIN = 5.5V 1 25 1 25 

IlL Low-Level I nput Current Vee = MAX, V IN = 0.45V -10 -100 -10 -250 

los Short-Circuit Output Vee = MAX, Vo = OV -20 -70 -20 -70 
Current (82S16) 

lee Vee Supply Current Vee = MAX 80 115 80 120 
(82S16/17) 
Vee Supply Current Vee = MAX, TA = +125°C 99 
(82S16/17) 

CIN I nput Capacitance VIN = 2.0V 5 5 

COUT Output Capacitance VOUT = 2.0V 
Vee = 5.0V 

8 8 

NOTES: 
1. All voltage values are with respect to network ground terminal. 

2. All typical values are at VCC = 5V, T A = +25°C. 
3. Duration of the short-circuit should not exceed one second. 

4. ICC is measured with the write enable and memory enable inputs grounded, all other inputs at 4.5V, and the output open. 
5. Measured with VIH applied to CE1, CE2 and CE3. 
6. Measured with a logic "0" stored and V I L applied to CE 1, CE2 and CE3. 
7. Measured with a logic "1" stored. Output sink current is supplied through a resistor to VCC. 
8. Test each input one at the time. 
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UNIT 

Vdc 

Vdc 

Vdc 

Vdc 

°c 
°c 

°c 

UNIT NOTES 

V 
1 

V 

V 1,8 

V 1,6 

V 1, 7 

jJ.A 5 

jJ.A 5 
jJ.A 5 

jJ.A 8 

jJ.A 8 

rnA 3 

rnA 4 

rnA 4 

pF 

pF 



SIGNETICS 256-BIT BIPOLAR RAM (256 X 1 RAM) • 82S16, 82S17 

SWITCHING CHARACTERISTICS S82S16/17 -55°C ~T A ~+125°C, 4.5V ~VCC ~5.5V 
N82S16/17 O°C ~T A ~+75°C, 4.75V ~VCC ~5.25V 

S82S16/17 N82S16/17 
PARAMETER TEST CONDITIONS 

Typl Typl 
UNIT 

Propagation Delay 

TAA Address Access Time 

TCE Chip Enable Access Time 

TCD Chip Enable Output Disable 
Time 

TWD Write Enable to Output 
Valid Time 

Write Set-up Times 

TWSA Address to Write Enable 

TWSD Data I n to Write Enable 

Twsc CE to Write Enable 

Write Hold Times 

TWHA Address to Write Enable 

TWHD Data I n to Write Enable 

TWHC CE to Write Enable 

Twp Write Enable Pu Ise Width 

ACTEST LOAD 

LOADING CONDITION 

NOTES: 

"O-+-~WE 

l>-----4CE,. 2. 3 
GND 

OUT 

1. Typical values are at Vee = +5.0V, and T A = +25°e. 

R1 = 270[2 
R2 = 600[2 
CL = 30pF 

R1 = 270[2 
R2 = 600[2 
CL = 30pF 

R1 = 270[2 
R2 = 600[2 
CL = 30pF 

Note 2 

CL 
(CAPACITANCE INCLUDING 
SCOPE AND JIGI 

MIN 

20 

50 

10 

10 

10 

10 

40 

MAX MIN MAX 

40 70 40 50 

30 40 30 40 

30 40 30 40 

30 55 30 40 

5 20 5 

40 40 30 

0 10 0 

0 5 0 

0 5 0 

0 5 0 

20 30 15 

INPUT PULSES 

ALL INPUT PULSES 

":-----1[ 1t 
·':-----dt-:tt 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

MEASUREMENTS: ALL CIRCUIT DELAYS ARE MEASURED AT THE +1.SV LEVEL OF INPUTS 
AND OUTPUT. 

2. Minimum required to guarantee a WRITE into the slowest bit. 
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SIGNETICS 256-BIT BIPOLAR RAM (256 X 1 RAM) • 82S16, 82S17 

SWITCHING PARAMETERS MEASUREMENT INFORMATION 

READ CYCLE 
ADDRESS ACCESS TIME 

r-------------------------------------------------------------------------------------------------------+3 
ADDRESS 1.5V 

~--------------------------------------------------------------------------------------------------------OV 

r-______________________________ ~"O~"_ST_OR_E_D _______________________________________ VOH 

1.5V 

~ ______________________________ ·_·1·~·S_TO_R_ED _______________________________ VOL 

CHIP ENABLE/DISABLE TIMES 

r---------------- 3V tv ~~: -ov 
_DO---------------------------------T-C-E '~5~ --------------m - ~ ~ -J_-,_.5V ___ ::: 

CHIP ENABLE 

WRITE CYCLE 
+3 

ADDRESS 

OV 
TWSD ----__ 

"1" 
1.5V 1.5V 

'\._-------- - --.~.:...----- OV 

TWSC 

+3 

CHIP ENABLE 1.5V 

OV 

1---- TWSA ----t--- TWp ----+11--- TWHC 

+3 

WRITE ENABLE 1.5V 

OV 

TWD1t DIN ="0" 
____________ - ___ --_ -------- '\ VOH 

- 1.5V 
DO 'DIN = "1" ------------------------------------------------------.1 '- - _ - _ -__ -___ --__ ---VOL 

MEMORY TIMING DEFINITIONS 

TCD 

Twsc 

TWHD 

18 

Delay between beginning of CHIP ENABLE low 
(with ADDRESS valid) and when DATA OUTPUT 
becomes valid. 

Delay between when CHIP ENABLE becomes high 
and DATA OUTPUT is in off state. 

Delay between beginning of valid ADDRESS (with 
CHIP ENABLE low) and when DATA OUTPUT 
becomes valid. 

Required delay between beginning of valid CHIP 
ENABLE and beginning of WRITE ENABLE pulse. 

Required delay between end of WRITE ENABLE 
pulse and end of valid INPUT DATA. 

Twp 

TWSA 

TWSD 

TWD 

TWHC 

TWHA 

Width of WRITE ENABLE pulse. 

Required delay between beginning of valid ADD­
RESS and beginning of WRITE ENABLE pulse. 

Required delay between beginning of valid DATA 
INPUT and end of WRITE ENABLE pulse. 

Delay between beginning of WRITE ENABLE pulse 
and when DATA OUTPUT reflects complement of 
DATA INPUT. 

Required delay between end of WRITE ENABLE 
pulse and end of CHIP ENABLE. 

Required delay between end of WRITE ENABLE 
pulse and end of valid ADDRESS. 



!ii!ln~tiC!i 54-BIT BIPOLAR HIGH SPEED 
WRITE-WHILE-READ RAM (32x2 RAM) 82S21 

DESCRIPTION 
The 82S21 is a TTL 64 bit Write-While-Read Random 
Access Memory organized in 32 words of 2 bits each. The 
82S21 is ideally suited for high speed buffers and as the 
memory element in high speed accumulators. 

Words are selected through a 5 input decoder when the 
Read-Write enable input, CE is at logic "1". Wo and Wl 
~e the write inputs for bit 0 and bit ~f the ~rd selected. 
C is the write control input. When Wx and C are both at 
logic "0" data on the 10 and 11 data lines are written into 
the addressed word. The read function is enabled when 
either Wx or Cis at logiC "1". 

An internal latch is on the chip to provide the Write-While­
Read capability. When the latch control line, I, is logic 
"1" and data is being read from the 82S21, the latch is 
effectively bypassed. The data at the output will be that of 
the addressed word. When L goes from a logic "1" to logic 
"0" the outputs are latched and will remain latched 
regardless of the state of any other address or control line. 
When L goes from "0" to "1" the outputs unlatch and the 
outputs will be that of the present address word. 

FEATURES 
• BUFFERED ADDRESS LINES 
• ON CHIP LATCHES 
• ON CHIP DECODING 
• BIT MASKING CONTROL LINES 
• ENABLE CONTROL LI NE 
• OPEN COLLECTOR OUTPUTS WITH 

40mA CAPABILITY 

• PROTECTED INPUTS 
• VERY HIGH SPEEDS (25ns TYP) 

TRUTH TABLE 
- - - -

CE C Wo W, L Mode 

X X X X 0 Output Hold 

0 X X X 1 Read & Write Disabled 

1 1 X X X Read 

1 0 1 1 X Read 

1 0 0 0 0 Write Data 

1 0 0 0 1 Write Data 

1 0 0 1 X Write Data into Bit 0 Only 

1 0 1 0 X Write Data into Bit 1 Only 

DIGITAL 8000 SERIES TTL/MEMORY 

APPLICATIONS 
SCRATCH PAD MEMORY 
BUFFER MEMORY 
ACCUMULATOR REGISTER 
CONTROL STORE 

LOGIC DIAGRAM 

(13)AO~ 

(12)Al~ 

(11) A2--CC;:: 

(10) A3-C:C;: 

(4) A4-C:C;: 

(5) CE 

(6) l--------I---t------<r-+~-___. 

Vee = (16) 
GND = (8) 

( ) = Denotes Pin Numbers 

Outputs 

Data from last addressed word when CE = "1" 

Disabled logic "1" 

Data stored in addressed word 

Data stored in addressed word 

Data from last word address when L went from 
"1" to "0" 

Data being written into memory 

If L = 0: Data from last word address when L went from 
"1" to "0" 

If L = 1: Data being written into the selected bit location 
and stored in other addressed location 
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SIGNETICS '64-BIT HIGH SPEED WRITE-WHILE-READ ROM. 82S21 

ELECTRICAL CHARACTERISTICS oOe ~ TA ~ 75°e; 4.75V ~ vee ~ 5.25V 

LIMITS 
CHARACTERISTICS 

MIN. TYP. MAX • UNITS 

"0" Output Voltage .45 V 

"1" Output Leakage Current 40 JJ.A 

"0" I nput Current (All Inputs) -1.6 mA 

"1" Input Current (All Inputs) 25 JJ.A 

Input "0" Voltage (VIL) 0.85 V 

Input "1" Voltage (V IH ) 2.0 V 

Power Consumption 130/683 mA/mW 

Input Clamp Voltage -1.2 V 

SWITCHING CHARACTERISTICS 0 ~ TA ~ 750 e, 4.75 ~ Vee ~ 5.25V 

LIMITS 
CHARACTE RISTICS 

MIN. TYP. MAX. UNITS 

Read Access Time Address to Output t1 25 50 ns 

Address Set-Up Time t2 8 15 ns 

Data Set-Up Time t3 15 20 ns 

Address Hold Time t4 0 ns 

Control or Write Pulse Width t5 15 20 ns 

Write Access Time t6 20 25 ns 

Address to Latch Set-Up Time t7 25 50 ns 

Latch Address to Address Hold Time t8 7 10 ns 

Delatch Access Time tg 15 25 ns 

Data Hold Time t10 0 5 ns 

ACWAVEFORM TEST LOAD 

Read Access Time 

E' -------
Aj 1.5V 

___ I 

1-_0----t1 ----;--1 

JE
I ---

OJ 1.5V 
_______ I ____ _ 

FIGURE 1 

Address Setup and Hold Time 

Aj 

I ,-----------""\ I 
I \ 

1.5V 1.5V 

tr='tf ';;;;5ns, INPUT VOLTAGE = 2.8 Volts 

FIGURE 2 

20 

TEST CONDITIONS 

V out = 32mA 

Vout = 5.5V 

V in = 0.45V 

Vin = 5.5V 

lin = -18mA 

TEST CONDITIONS 

Vee 
() 

~ 

~> 150n 

~> 600n 

NOTES 

NOTES 



SIGNETICS 64-BIT HIGH SPEED WRITE-WHILE-READ ROM. 82S21 

AC WAVEFORMS 

I j 

1'-- ______ -11 

1.5VI--t3 .I--~ tl0 

CorW \ t'5v 
Fig. 3 Data Setup and Hold Time 

JE
I -------

I j 1.t>v 

___ 1 

1 

CorW '5~~ _______ _ 

l- t
6 ·1 

OJ 1.5V JE' ---_______ 1 ___ _ 

Fig. 4 Write Access Time 

TYPICAL APPLICATION 

OATA INPUT 
TO"B" 

REGISTER 

I -------E' 
OJ 1.5V 1.5V 

- 1 1 _ 

I--~ t7 1 __ tg--I 
--L ---\5V Jr-.5V---

I--ts--I 

---\.1 

A; 1~ ______ _ 
Fig.5 Latch Times 

BASIC 8 BIT FULLY BUFFERED ACCUMULATOR 

By use of the control lines So and S1 data is loaded into the "A" register through inputs Ox or from the outputs of the 74181's (EX) to 
the 82S33's and stored in the 82S21 's organized as a 32 x 8 RAM register. Data is loaded directly into the "B" register. With this arrange­

ment, the function A+B - A (A plus B into A) can be performed in 70ns, typically, starting from data stored in the 82S21's. 

21 



Slln nnt-leS 256-BIT BIPOLAR PROGRAMMABLE ROM (32x8 ROM) 82S23 
:!I e (82S23 OPEN COLLECTOR) (82S123 TRI-STATE) 

--------------------------FE-BR-UA-R-Y-197~5 82S123 
DIGITAL 8000 SERIES TTL/MEMORY 

DESCRIPTION 

The 82S23 (Open Collector Outputs) and the 82S123 
(Tri-State Outputs) are Bipolar 256-Bit Read Only Memories, 
organized as 32 words by 8 bits per word. They are 

Field-Programmable~ which means that custom patterns 
are immediately available by following the fusing procedure 
given in th is data sheet. The standard 82S23 and 82S 123 
devices are supplied with all outputs at logical "0". 
Outputs are programmed to a logic "1" level at any 
specified address by fusing a N i-Cr link matrix. 

The 82S23 and 82S123 are fully TTL compatible, and 
include on-chip decoding and one chip enable input for 
ease of memory expansion. They feature either Open 
Collector or Tri-State outputs for optimization of word 
expansion in bussed organizations. 

Both 82S23 and 82S123 devices are available in the 
commercial and military temperature ranges. For the 
commercial temperature range (DoC to + 75°C) specify 

N82S23/123, B or F. For the military temperature range 
(-55°C to +125°C) specify S82S23/123, F only. 

FEATURES 

• ORGANIZATION - 32 X 8 

• ADDRESS ACCESS TIME: 
S82S23/S82S123 - 65ns, MAXIMUM 
N82S23/N82S123 - 50ns, MAXIMUM 

• POWER DISSIPATION - 1.3mW/BIT TYPICAL 

• INPUT LOADING: 
S82S23/123 - (-150JLA) MAXIMUM 
N82S23/123 - (-100JLA) MAXIMUM 

• ON-CHIP ADDRESS DECODING 

• OUTPUT OPTION: 
OPEN COLLECTOR - 82S23 
TRI-STATE - 82S123 

• NO SEPARATE "FUSING" PINS 

• UNPROGRAMMED OUTPUTS ARE "0" LEVEL 

• 16-PIN CERAMIC DIP 

APPLICATIONS 

PROTOTYPING/VOLUME PRODUCTION 
SEQUENTIAL CONTROLLERS 
FORMAT CONVERSION 
HARDWIRED ALGORITHMS 
RANDOM LOG IC 
CODE CONVERSION 

22 

PIN CONFIGURATION 

Bo 1 

B1 2 

Ground 8 

• B - Plastic 
F - Cerdip 

LOGIC DIAGRAM 

B, F PACKAGE* 

32 x 8 ARRAY 

16 Vcc 

15 CE 

10 AO 

Vee = (16) 

GND (8) 



SIGNETICS 256-BIT BIPOLAR PROGRAMMABLE ROM (32 X 8 PROM) • 82S23, 82S123 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER RATING UNIT 

Vcc Power Supply Voltage +7 Vdc 

VIN I nput Voltage +5.5 Vdc 

VOH High Level Output Voltage (82S23) +5.5 Vdc 

Vo Off-State Output Voltage (82S123) +5.5 Vdc 

TA Operating Temperature Range 
(N82S23/123) 0° to +75° °c 

(S82S23/123) -55° to +125° °c 

T stg Storage Temperature Range -65° to + 150° °c 

ELECTRICAL CHARACTERISTICS S82S23/S82S123 -55°C ~TA ~+125°C, 4.5V ~Vcc ~5.5V 
N82S23/N82S123 O°C ~T A ~+75°C, 4.75V ~Vcc ~5.25V 

TEST CONDITIONS! 
S82S23/S82S123 N82S23/N82S123 

PARAMETER UNIT 
MIN TYP MAX MIN TYP MAX 

-
VOL "0" Output Voltage lOUT = 16mA 0.5 0.45 V 

10lK Output Leakage Current CE = "1", VOUT = 5.5V 50 40 J1A 
(82S23) 

10(OFF) Hi-Z State Output Current CE = "1", VOUT = 5.5V 50 40 J1A 
(82S123) CE = "1", VOUT = 0.5V -50 -40 J1A 

-
VOH "1" Output Voltage CE = "0", lOUT = -2mA, 2.4 2.4 V 

(82S123) "1" STORED 

CIN I nput Capacitance Vcc = 5.0V, V IN = 2.0V 5 5 pF 

COUT Output Capacitance Vcc = 5.0V, VOUT = 2.0V 8 8 pF 

III "0" I nput Current VIN = 0.45V -150 -100 J1A 
IIH "1" Input Current V IN = 5.5V 50 50 J1A 
Vil "0" Level I nput Voltage 0.8 0.85 V 

VIH "1" Level Input Voltage 2.0 2.0 V 

Icc V CC Supply Current 65 85 65 77 rnA 

VIC I nput Clamp Voltage IN = -18mA -0.8 -1.2 -0.8 -1.2 V 

lOS Output Short Circuit Current VOUT = OV -20 -100 -20 -90 rnA 
(82S123) 

SWITCHING CHARACTERISTICS S82S23/S82S123 -55°C ~T A ~+125°C, 4.5 ~Vcc ~5.5V 
N82S23/N82S123 OOC ~TA ~+75°C, 4.75 ~Vcc ~5.25V 

PARAMETER TEST CONDITIONS! 
S82S23/S82S123 N82S23/N82S123 

TYP2 
UNIT 

MIN MAX MIN Typ2 MAX 

Propagation Delay 

TAA Address to Output Cl = 30pF 35 65 35 50 ns 

TCD Chip Disable to Output R1 = 270n 25 40 25 35 ns 

TCE Chip Enable to Output R2 = 600n 25 40 25 35 ns 

NOTES: 
1. Positive current is defined as into the terminal referenced. 

2. Typical values are at V cc = 5.0V, T A = +25
0 c. 
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SIGNETICS 256-BIT BIPOLAR PROGRAMMABLE ROM (32 X 8 PROM) • 82S2~, 82S123 

PROGRAMMING SPECI FICATIONS (Testing of these limits may cause programming of device.) TA = +25°C 

LIMITS 
PARAMETER TEST CONDITIONS UNIT 

MIN TYP MAX 

Power Supply Voltage 

Vccp 1 To Program I cCP = 250 ± 50mA 9.5 10.0 10.5 V 
(Transient or steady state) 

VCCH Upper Verify Limit 5.3 5.5 5.7 V 

VCCL Lower Verify Limit 4.3 4.5 4.7 V 

Vs 3 Verify Threshold 0.9 1.0 1.1 V 

Iccp Programming Supply Current Vccp = +10.0 ± 0.5V 200 250 300 mA 

Input Voltage 

VIH Logical"l" 2.4 5.5 V 

VIL Logical "0" 0 0.4 0.8 V 

Input Current 

IIH Logical "1" VIH = +5.5V 50 J.lA 

IlL Logical"O" VIL = +O.4V -500 J.lA 

VOUT 
2 Output Programming Voltage lOUT = 65 ± 3mA 15.0 15.5 16.0 V 

(Transient or steady state) 

lOUT Output Programming Current VOUT = +15.5 ± 0.5V 62 65 68 mA 

TR Output Pulse Rise Time 
-

tp CE Programming Pulse Width 

tv Verify Delay 

tD Pulse Sequence Delay 

TpR Programming Time Vcc = Vccp 

Tps Programming Pause Vcc = OV 

TpR 4 

Programming Duty Cycle 
TpR+Tps 

PROGRAMMING PROCEDURE 
1. Terminate all device outputs with a 10Kn resistor to 

VCC· 

2. Select the Address to be programmed, and raise VCC to 

VCCP = +10 ± 0.5V. 

3. After 1 OMS delay, apply lOUT = 65 ± 3mA to the output 
to be programmed. Program one output at a time. 

4. After 10Ms delay, pulse the CE input to logic "0" for 
1 to 2 ms. 

5. After 10JJS delay, remove lOUT from the programmed 
output. 

6. After 1 OJJS de lay, retu rn V CC to OV. 

NOTES: 

1. Bypass V CC to GN D with a O.01}.LF capacitor to reduce voltage spikes. 

10 50 JJS 

1 2 ms 

50 JJS 

10 JJS 

2.5 sec 

5 sec 

33 % 

7. To verify programming, after 50Ms delay, raise VCC 
to VCCH = +5.5 ± .2V, and apply a logic "0" level 
to the CE input. The programmed output should remain 

in the "1" state. Again, lower Vce to VeeL = +4.5 
± .2V, and verify that the programmed output remains 
in the" 1" state. 

8. Raise Vee to Vecp = +10 ± O.5V and repeat steps 3 
through 7 to program other bits at the same address. 

9. After 10Ms delay, repeat steps 2 through 8 to program 
all other address locations. 

2. Care should be taken to insure that +15.5 ± O.5V output voltage is maintained during the entire fusing cycle. The recommended supply is a con­

stant current source clamped at the specified voltage limit. 

3. Vs is the sensing threshold of the PROM output voltage for a programmed bit. It normally constitutes the reference voltage applied to a com­

parator circuit to verify a successful fusing attempt. 

4. Continuous fusing for an unlimited time is also allowed, provided that a 33% duty cycle is maintained. This may be accomplished by following 

each Program-Verify cycle with a Rest period (V CC = OV) of 4ms. 

24 



SIGNETICS 2S6-BIT BIPOLAR PROGRAMMABLE ROM (32 X 8 PROM) • 82S23, 82S123 

AC TEST FIGURE AND WAVEFORM 

VCC READ CYCLE 
,._--------------------- +3.0V 

~-----------------------OV 

_----- +3.0V 

OUT 

GND 

TYPICAL FUSING PATH 

1.2K 

(INCLUDES SCOPE & 
JIG CAPACITANCE) 

4K 

TYPICAL PROGRAMMING SEQUENCE 

ALL INPUTS: tr = tf = 5 ns (10% to 90%) 

CE 

SBIT 
LINES 

! 
32 

WORD 
LINES 

FUSE CONTROL 

r--------- --, 

I 
I 
I 
I _ L ___________ _ 

"1" ------------------------------------~~------------------~------- ----
ADD 

"0" 

VCC 

OV 
+15.5V ----

OUTPUT 
VOLTAGE 

------------------------------------~~------------------~-------
5.0 SEC MIN 

T PS - (PAUSE) 

OV _--'-I, nOLI 

"1" 

Gl: 

"0" 

tOr­
-----~-----

'PROGRAMMING VERIFICATION AT BOTH HIGH AND LOW VCC MARGINS IS OPTIONAL. 
FOR CONVENIENCE, VERIFICATION CAN ALSO BE EXECUTED AT THE OPERATING VCC 
LIMITS SPECIFIED IN THE DC CHARACTERISTICS. 

OUTPUT 
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SIGNETICS 256-BIT BIPOLAR PROGRAMMABLE ROM (32 X 8 PROM) • 82S23, 82S123 

MANUAL PROGRAMMER 

Vee 

Vee 
AO 

A, 

A, 

82523 
OR 

A3 825123 
loee 
PRO 

A, 
GRAMMEO 

TIMING SEQUENCE 

START I 

·0 

., 
", 

"3 

", 

"5 

". 
", 

LITRONIX 
0L2 

LlTRONIX 
DL2 

LlTRONIX 
DL2 

LlTRONIX 
DL2 

UTRONIX 
OL' 

lITRON1X 
DL2 

LlTRONIX 
OL' 

LlTAONIX 
DL' 

Vee 

Vee 

'8n 
NOM 

_______ ...1 

T, ...J .. .. ----------------------~---------5ms------------------------------~.~~I __________________________ _ 

T2 ~ .. 1ms .1 
T3 I .. .. -------------------3ms----------------~ ... ,I~ ______________________________________ _ 
'r4 I .. 1ms .1 
T5 I .. ~-------1.5ms------~~~~I ____________________________________________ ___ 
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Si!l0otiCS 64-BIT BIPOLAR SCRATCH PAD 82S25 
MEMORY (16x4 RAM) 

DESCRIPTION 

FEBRUARY 1975 

DIGITAL 8000 SERIES TTL/MEMORY 

PIN CONFIGURATION 

The 82S25 is a 64-bit, Schottky clamped TTL, Read­
Write Random Access Memory ideal for use in scratch pad 
and high-speed buffer memory applications. 

B, F PACKAGE* 

The 82S25 is a fu lIy decoded memory array organ ized as 
16 words of 4 bits each, with separate input and output 
lines. It features PNP inputs, one chip enable line, and open 
collector outputs for ease of memory expansion. 

The outputs of the 82S25 assume a logic "1" state during 
write. This allows both memory inputs and outputs to share 
a common bus for minimizing interconnections, and more 
effective utilization of common I/O circuitry. 

The 82S25 is available in the commercial and military 
temperature ranges. For the commercial temperature range 
(DOC to + 75°C) specify N82S25, B or F. For the military 
temperature range (-55°C to + 125°C) specify S82S25, 
F only. 

FEATURES 

• ORGANIZATION -16 X 4 

• ADDRESS ACCESS TIME: 
S82S25 - 60ns, MAXIMUM 
N82S25 - 50ns, MAXIMUM 

• WRITE CYCLE TIME: 
S82S25 - 50ns, MAXIMUM 
N82S25 - 35ns, MAXIMUM 

• POWER DISSIPATION - 6.25mW/BIT, TYPICAL 

• INPUT LOADING: 
S82S25 - (-150tLA) MAXIMUM 
N82S25 - (-100JlA) MAXI MUM 

• OUTPUT BLANKING DURING WRITE 

• ON-CHIP ADDRESS DECODING 

• OPEN COLLECTOR OUTPUTS 

• 16 PIN CERAMIC DIP 

APPLICATIONS 

SCRATCH PAD MEMORY 
BUFFER MEMORY 

AO 1 

WE 3 

01 5 

GND 8 

* B - Plastic 

F - Cerdip 

TRUTH TABLE 

MODE CE 

Read 0 

Write "0" 0 

Write" 1" 0 

Disabled 1 

x = Don't care. 

BLOCK DIAGRAM 

Vee = (16) 

GND = (8) 

BIT 1 

WE In 

1 X 

0 0 

0 1 

X X 

BIT 2 

I 

16 Vcc 

On 

Complement 
of data stored 

1 

1 

1 

BIT 3 BIT4 

04 1 PUSH DOWN STACKS 
CONTRO L STORE ( ) = Denotes Pin Numbers DATA IN AND OUT 
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64-BIT BIPOLAR SCRATCH PAD MEMORY (16 X 4 RAM) • 82S25 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER1 RATING 

Vee Power Supply Voltage +7 

V in Input Voltage +5.5 

VOH High Level Output Voltage +5.5 

TA Operating Temperature Range 
(N82S25) 0° to +75° 
(S82S25) -55° to +125° 

Tstg Storage Temperature Range -65° to + 150° 

ELECTRICAL CHARACTERISTICS S82S25 -55°C ~T A ~+125°C, 4.5V ~Vce ~5.5V 
N82S25 OOC ~TA ~+75°C, 4.75V ~Vee ~5.25V 

UNIT 

Vdc 

Vdc 

Vdc 

°c 
°c 

°c 

S82S251,2,3 N82S251 ,2,3 
PARAMETER TEST CONDITIONS 

Typ8 Typ8 MIN MAX MIN MAX 

III "0" I nput Current VIN = 0.45V -10 -150 -10 -100 

IIH "1" Input Current VIN = 5.5V 25 10 

Vil "0" Level I nput Voltage Vee = MIN .80 .85 

V IH "1" Level Input Voltage Vee = MAX 2.0 2.0 

Vie I nput Clamp Voltage liN = -12mA, Vee = MIN -1.0 -1.5 -1.0 -1.5 
(Note 6) 

VOL "0" Output Voltage lOUT = 16mA, 0.35 0.5 0.35 0.45 
Vee = MIN (Notes 4,5) 

CIN I nput Capacitance VIH = 2.0V, Vee = 5.0V 5 5 

COUT Output Capacitance VOUT = 2.0V, Vee = 5.0V, 8 8 
CE = "1" 

lee Power Supply Current (Note 5) 80 120 80 105 

IOlK Output Leakage Cu rrent CE = "1", VOUT = 5.5V, <1 100 <1.0 100 
Vee = MIN 

NOTES: 

1. All voltage measurements are referenced to the ground terminal. Terminals not specifically referenced are left electrically open. 
2. Positive current is defined as into the terminal referenced. 

3. Positive logic definition: "1" = HIGH R< +5.0V; "0" = LOW R< GRD. 

4. Output sink current is supplied through a resistor to Vee. 
5. All sense outputs in "0" state. 
6. Test each input one at a time. 

7. To guarantee a WRITE into the slowest bit. 

8. Typical values are at Vee = +5.0V and T A = +25°e. 

UNIT 

J.lA 
J.lA 
V 

V 

V 

V 

pF 

pF 

mA 

J.lA 



64-BIT BIPOLAR SCRATCH PAD MEMORY (16 X 4 RAM) • 82S25 

SWITCHING CHARACTERISTICS S82S25 -55°C ~TA ~+125°C, 4.5V ~VCC ~5.5V 
N82S25 OOC ~T A ~+75°C, 4.75V ~VCC ~5.25V 

S82S25 
PARAMETER TEST CONDITIONS 

Typ8 MIN MAX MIN 

Propagation Delays 

TAA Add ress Access Ti me 35 60 

TCE Chip Enable Access Time 20 35 

TCD Chip Enable Output 20 35 
Disable Time 

TWD Write Enable to Output 20 30 
Disable Time 

TWR Write Recovery Time 35 60 

Write Set-up Times R1 = 270[2 
R2 = 600[2 

TWSA Address to Write Enable CL = 30pF 10 -8 0 

TWSD Data I n to Write Enable 25 5 20 

TwSC CE to Write Enable 0 -5 0 

Write Hold Times 

TWHA Address to Write Enable 10 0 5 

TWHD Data In to Write Enable 10 -3 5 

TWHC CE to Write Enable 5 0 5 

Twp Write Enable Pulse Width 30 18 30 
(Note 7) 

AC TEST LOAD AND WAVE FORMS 

N82S25 

Typ8 

35 

20 

20 

20 

35 

-8 

5 

-5 

0 

-3 

0 

18 

LOADING CONDITION INPUT PULSES 

ALL INPUT PULSES 

-=-
12 

.':~-m-l 

MAX 

50 

35 

35 

25 

50 

li 10% 

5ns 

1 
13 

14 

PULSE 
GENERATOR 

+3.0V Jt =it1O% 
90% 

OV-------:

s 

--- 5ns 

WE 

1 
PULSE 

(includes jig and scope capacitance) 

GENERATOR 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

1 CE GND MEASUREMENTS: ALL CIRCUIT DELAYS ARE MEASURED AT THE +1.5V LEVEL OF INPUTS 
AND OUTPUT. 

-=-
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64-BIT BIPOLAR SCRATCH PAD MEMORY (16 X 4 RAM) • 82S25 

SWITCHING PARAMETERS MEASUREMENT INFORMATION 

READ CYCLE 

ADDRESS ACCESS TIME 

r----------------------------------------+3 
ADDRESS 

~---------------------------------------oV 
"0" STORED 

r-------------~~~-------------VOH 

"1" STORED 
~------------~~~-------------VOL 

CHIP ENABLE/DISABLE TIMES 
-------__ _------------- 3V t ~-t---: -OV 

_TCE=j ___________ TCD1_7 -"",---VOH 

ON ~.5V !1.5V 

----VOL 

CHIP ENABLE 

WRITE CYCLE 
_----+3 

ADDRESS 

~----OV 

t------TWSD-----.. 

'-----OV 

,_-----+3 

CHIP ENABLE 1.5V 

~----~----------r_-----J-+_------OV 

_------------- +3 

WRITE ENABLE 

MEMORY TIMING DEFINITIONS 

TWR Delay between end of WRITE ENABLE pulse and TWHD Required delay between end of WRITE ENABLE 
when DATA OUTPUT becomes valid. (Assuming pulse and end of valid INPUT DATA. 
ADDRESS still valid - not as shown.) 

Twp Width of WRITE ENABLE pulse. 

TCE Delay between beginning of CHIP ENABLE low TWSA Required delay between beginning of valid ADD-
(with ADDRESS valid) and when DATA OUTPUT RESS and beginning of WRITE ENABLE pulse. 
becomes valid. 

TWSD Required delay between beginning of valid DATA 

TCD Delay between when CHIP ENABLE becomes high INPUT and end of WRITE ENABLE pulse. 
and DATA OUTPUT is in off state. 

TWD Delay between beginning of WRITE ENABLE pulse 

TAA Delay between beginning of valid ADDRESS (with and when DATA OUTPUT is in off state. 

CHIP ENABLE low) and when DATA OUTPUT TWHC Required delay between end of WRITE ENABLE 
becomes valid. pulse and end of CHIP ENABLE. 

Twsc Required delay between beginning of valid CHIP TWHA Required delay between end of WRITE ENABLE 
ENABLE and beginning of WRITE ENABLE pulse. pulse and end of valid ADDRESS. 
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!ii!lDotiC!i 1024-B11 BIPOLAR 82S27 
PROGRAMMABLE ROM (256X4 PROM) 

DESCRIPTION 

The 82S27 is a Bipolar 1024-Bit Read Only Memory, 
organized as 256 words by 4 bits per word. It is Field­
Programmable, which means that custom patterns are 
immediately available by following the fusing procedure 
given in this data sheet. The standard 82S27 is supplied 
with all outputs at logical "0" . Outputs are programmed to 
a logic "1" level at any specified address by fusing a 
Ni-Cr link matrix. 

The 82S27 is fully TTL compatible, and includes on-chip 
decoding, two chip enable inputs, and open collector 
outputs for ease of memory expansion. 

The 82S27 is available in the commercial temperature 
range. For the commercial temperature range (DoC to + 75°C) 
specify N82S27, F. 

FEATURES 

• ORGANIZATION - 256 X 4 
• ADDRESS ACCESS TIME - 40ns, MAXIMUM 
• POWER DISSIPATION - 0.6mW/BIT, TYPICAL 
• INPUT LOADING -1.6mA, MAXIMUM 

• TWO CHIP ENABLE INPUTS 
• ON-CHIP ADDRESS DECODING 
• OPEN COLLECTOR OUTPUTS 
• NO SEPARATE "FUSING" PINS 
• UNPROGRAMMED OUTPUTS ARE "0" LEVEL 

• 16-PIN CERAMIC DIP 

APPLICATIONS 

PROTOTYPING/VOLUME PRODUCTION 
SEQUENTIAL CONTROLLERS 
MICROPROGRAMMING 
HARDWIRED ALGORITHMS 
CONTROL STORE 
RANDOM LOG IC 
CODE CONVERSION 

JULY 1975 

DIGITAL 8000 SERIES TTL/MEMORY 

PIN CONFIGURATION 

F PACKAGE* 

Ao 5 

Ground 8 

* F = Cerdip 

BLOCK DIAGRAM 

AO 

Al 

A2 

A3 

A4 

A5 

AS 

A7 

VCC "(IS) 

GND" (8) 

( ) " DENOTES PIN NUMBERS 

(1) 

(32) 

NI-Cr FUSE ARRAY 

32 X 32 
MATRIX 

16 VCC 

14 CE2 

13 CE, 

12 0, 
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SIGNETICS 1024-BIT BIPOLAR PROGRAMMABLE ROM (256 X 4 PROM) • 82S27 

AC TEST FIGURE AND WAVEFORM 

,.------------------------- +3.0V 

Vee 
~-----------------------------------OV 

0, R, 
°2 
°3 
°4 

ALL INPUTS: t, = tf = 5 ns ('0% to 90%) 

TYPICAL FUSING PATH 

1-------, 
I 
I 
I 
I 
I 

Y ADDRESS r--- (10f3) 

I 
I 

TYPICAL PROGRAMMING SEQUENCE 

32 

"'" 
ADD 

"0" 

r-' 
r-------------------J : 

I 
L-

l-------------- ---
I 

I 
I 

tDr--

+'4.5V-r-I r--------, 
~~~ ~ __________ J L ______________ J 

~tD~ --1tD~ 
+17.0V---- --- r---l r---, I 

I I I I I 
OUTPUT BO TR / BN -, I I BN I 

VDLTAGE I I I I I 

OV _______ J L ____ l L _____ + ________ _ 
tD~ 

,.----------- +3.0V 



SIGNETICS 1024-BIT BIPOLAR PROGRAMMABLE ROM (256 X 4 PROM) • 82S27 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER RATING UNIT 

Vcc Power Supply Voltage +7 Vdc 

VIN I nput Voltage +5.5 Vdc 

VO H High Level Output Voltage +5.5 Vdc 

TA Operating Temperature Range 0° to +75° °c 

Tstg Storage Temperature Range -65° to + 150° °c 

ELECTRICAL CHARACTERISTICS OOC ~TA ~+75°C, 4.75V ~Vcc ~5.25V 

TEST CONDITIONS! 
LIMITS 

PARAMETER 
TYP2 

UNIT 
MIN MAX 

VOL "0" Output Voltage lOUT = 32mA 0.45 0.50 V 
- -

IOlK Output Leakage Current CE1 or CE2 = "1", VOUT = 5.5V 100 J1A 
IIH "1" Input Current VIN = 2.4V 40 J1A 

VIN = 5.5V 1 mA 

III "0" I hput Current V IN = 0.50V -1.6 mA 

V il "0" Level I nput Voltage .80 V 

V IH "1" Level Input Voltage 2.0 V 

Icc V cc Supply Current 120 140 mA 

VIC Input Clamp Voltage liN = -12mA -1.0 -1.5 V 

CIN I nput Capacitance V IN = 2.0V, VCC = 5.0V 5 pF 

COUT Output Capacitance VOUT = 2.0V, VCC = 5.0V, 8 pF 
CE 1 orCE2 ="1" 

SWITCHING CHARACTERISTICS DoC ~TA ~+75°C, 4.75V ~Vcc ~5.25V 

LIMITS 
PARAMETER TEST CONDITIONS 

TYP2 
UNIT 

MIN MAX 

Propagation Delay 

TAA Address to Output Cl = 30pF 30 40 ns 

TCD Chip Disable to Output R1 = 270n 15 20 ns 

TCE Chip Enable to Output R2 = 600n 15 20 ns 

NOTES: 

1. Positive current is defined as into the terminal referenced. 

2. Typical values are at V cc = 5.0V, T A = +25
0 c. 

33 



SIGNETICS 1024-BIT BIPOLAR PROGRAMMABLE ROM (256 X 4 PROM) • 82S27 

MANUAL PROGRAMMER 

Vee 

NOTE: All RESISTORS VALUES ARE TYPICAL AND IN OHMS. 

TIMING SEQUENCE 

START ,"--------- - - - - ---
T, ~-. -----5ms-----·LI ___ _ 

~--'ms=:J ...... ____________ _ 

_______ 1-. ---2ms----.'LI _______ _ 
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SIGNETICS 1024-BIT BIPOLAR PROGRAMMABLE ROM (256 X 4 PROM) • 82S27 

PROGRAMMING SPECI FICATIONS (Testing of these limits may cause programming of device.) T A = +25°C 

LIMITS 
PARAMETER TEST CONDITIONS UNIT 

MIN TYP MAX 

Power Supply Voltage 

Vccp 1 To Program I cCP = 300 ± 50mA 5.0 5.25 V 

(Transient or steady 

state) 

VCCH Upper Verify Limit 5.0 5.25 5.5 V 

VCCL Lower Verify Limit 4.5 4.75 5.0 V 

V S
3 Verify Threshold 0.9 1.0 1.1 V 

Iccp Programming Supply Current V cCP = +5.0 ± 0.25V 250 300 350 mA 

Input Voltage 

-
V IH Logical "1" (Except CE 1) 3.0 5.0 V 

VIN Program Level (CE1 Only) 14.0 14.5 15.0 V 

V IL Logical "0" 0 0.4 0.5 V 

Input Current 

IIH Logical "1" V IH = +3.0V 100 JJA 
IlL Logical "0" V IL = +0.5V -1.6 mA 

-
liN Program Level (CE 1 Only) V IN = +15.0V 15 mA 

VO UT 
2 Output Programming Voltage lOUT = 115 ± lOrnA 16.5 17.0 17.5 V 

(Transient or steady 

state) 

lOUT Output Programming Current V OUT = +17.0 ± 0.5V 105 115 125 mA 

TR 5 Output Pulse Rise Time 

tp Programming Pulse Width 

to Pulse Sequence Delay 

TpR Programming Time Vcc = Vccp 

Tps Programming Pause Vcc = OV 

TpR 4 

---Programming Duty Cycle 
TpR+TpS 

PROGRAMMING PROCEDURE 

The 82S27 is shipped with all bits at logical "0" (low). 
To write logical"1", proceed as follows: 

SET-UP 

a. Apply GND to pin 12. 

b. Terminate all device outputs with a 10kn resistor 

to Vcc. 

c. Set CE2 to logic "0". 

PROGRAM-VERIFY SEQUENCE 

Step 1 Raise VCC to VCCP, and address the word to be 
programmed by applying TTL "1" and "0" logic 
levels to the device address inputs. 

Step2 After 10J.lS delay, apply to CE1 (pin 13) a voltage 
source of 14.5 ± 0.5V, with 15mA sourcing 
current capability. 

NOTES: 

1. Bypass VCC to GND with a O.01J..LF capacitor to reduce voltage spikes. 

0.2 0.5 J.1S 

1 2 ms 

10 J.1S 

2.5 sec 

5 sec 

33 % 

Step 3 After 10J1S delay, apply a voltage source of +17.0 
± 0.5V to the output to be programmed. The 
sou rce must have a cu rrent lim it of 115mA. Pro­
gram one output at the time. 

Step 4 After 10J1S delay, remove +17.0V supply from 
programmed output. 

Step 5 To verify programming, after 10J.lS delay, return 
CE1 to OV. Raise VCC to VCCH = +5.25 ± .25V. 
The programmed output should remain in the "1" 
state. Again, lower VCC to VCCL = +4.75 ± .25V, 
and verify that the programmed output remains 
in the" 1" state. 

Step 6 Raise VCC to VCCP, and repeat steps 2 through 5 
to program other bits at the same address. 

Step 7 Repeat steps 1 through 6 to program all other 
address locations. 

2. Care should be taken to insure the 17 ± O.5V output voltage is maintained during the entire fusing cycle. The recommended supply is a constant 
current source clamped at the specified voltage limit. 

3. Vs is the sensing threshold of the PROM output voltage for a programmed bit. It normally constitutes the reference voltage applied to a com­
parator circuit to verify a successful fusing attempt. 

4. Continuous fusing for an unlimited time is also allowed, provided that a 33% duty cycle is maintained. This may be accomplished by following 
each Program Verify cycle with a Rest period (V CC = OV) of 4ms. 

5. Measured with a 1 k dummy load connected across the fusing source. 35 



SI!!Innt-ICS BIPOLAR FIELD-PROGRAMMABLE LOGIC ARRAY 82S100 e (16X8X48 FPLA) 82S101 (OPEN COLLECTOR) 
___________ ....:..::;...82s,;.......:",.100.:....-=-(T~RI-~ST ___ ATE~) 82S101 
OBJECTIVE SPECIFICATION APRIL 1975 

DESCRIPTION 

The 82S100 (Tri-State Outputs) and the 82S 1 01 (Open 
Collector Outputs) are Bipolar Programmable Logic Arrays, 
containing 48 Product terms (AND terms), and 8 output 
functions. Each output function can be programmed either 
true active-H igh (Fp), or true active-Low (Fp). The true 
state of the output functions is controlled via an output 
Sum (OR) Matrix by a logical combination of 16-input 
variables, or their complements, up to 48 terms. 

Both devices are field-programmable, which means that 
custom patterns are immediately available by following the 
fusing procedure outlined in this data sheet. 

The 82S100 and 82S101 are fully TTL compatible, and 
include a chip-enable clocking input for output deskewing 
and inhibit. They feature either Open Collector or Tri-State 
outputs for ease of expansion of product terms and/or 
input variables. 

FEATURES 

• FIELD PROGRAMMABLE (Ni-Cr LINK) 

• INPUT VARIABLES -16 

• OUTPUT FUNCTIONS - 8 

• PRODUCT TERMS - 48 

• ADDRESS ACCESS TIME - 50ns, MAXIMUM 

• POWER DISSIPATION - 600mW, TYPICAL 

• INPUT LOADING - (-100J.LA), MAXIMUM 

• OUTPUT OPTION: 
TRI-STATE OUTPUTS - 82S100 
OPEN COLLECTOR OUTPUTS - 82S101 

• OUTPUT DISABLE FUNCTION: 
TRI-STATE - Hi-Z 
OPEN COLLECTOR - Hi 

• CERAMIC DIP 

APPLICATIONS 

LARGE READ ONLY MEMORY 
RANDOM LOGIC 
CODE CONVERSION 
PERIPHERAL CONTROLLERS 
LOOK-UP AND DECISION TABLES 
MICROPROGRAMMING 
ADDRESS MAPPING 
CHARACTER GENERATORS 
SEQUENTIAL CONTROLLERS 

36 

DIGITAL 8000 SERIES TTL/MEMORY 

PIN CONFIGURATION 

I PACKAGE 

FE 1 

10 9 

F6 11 

GND 14 

TRUTH TABLE 

LET: 

where: 

Unprogrammed state 

Programmed state 

Sr = f (~7 Pn) 

-
MODE Pn CE 

Disabled 
(82S101 ) 

X 1 
Disabled 
(82S100) 

1 0 

Read 0 0 

X 0 

26 19 

k = 0, 1, X (Don't Care) 

n =0,1,2, ..... ,47 

jm = km = 0 

jm = k m 

r == p = 0, 1, 2, .... , 7 

"] 

Fp F* p Sr::'::: f (Pn) 

1 1 

X 
Hi-Z Hi-Z 

1 0 YES 

0 1 

0 1 NO 



SIGNETICS BIPOLAR FIELD-PROGRAMMABLE LOGIC ARRAY. 82S100, 82S101 

BLOCK DIAGRAM 

16 
INPUTS 

-----48 PRODUCT TERMS----_ 

r----~----~~----~~~VCC 

VCCO-~-~-+---~~----~~--~ 

PRODUCT MATRIX 
(POSITIVE "AND" GATES) 

SUM MATRIX 
(POSITIVE "OR" GATES) 

FPLA TYPICAL LOGIC PATH 

10 
I 
I 

(16) : (48) 

I 

1m 
I 

NOTE: 

CE 

VCC 

? 
c~ 
#. REXT 

Sr/Sr ~ 

~FP/FP . ! (8) 

(S) CE 

FOR EACH OF THE 8 OUTPUTS, EITHER THE FUNCTION Fp (ACTIVE HIGH) OR Fp (ACTIVE LOW) 
IS AVAILABLE, BUT NOT BOTH. THE REQUIRED FUNCTION POLARITY IS USER PROGRAMMABLE 
VIA FUSE (S). 

Pn = 10 T.j 12 13 ........ T;;;' 
Sr = Po + P1 + P2 + ........ Pn 

Sr= Po.p,.i>2 ......... Pn 
Fp= (CE) + (Sr) = (CE) + (PO + P1 + P2 + ........ Pn) @S= SHORT 

Fp = (CE) + {sr) = (CE) + {fiO • P, • P2 •........ Pri) @ S = OPEN 
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SIGNETICS BIPOLAR FIELD-PROGRAMMABLE LOGIC ARRAY. 82S100, 82S101 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER! RATING UNIT 

Vee Power Supply Voltage +7 Vdc 

Vin Input Voltage +5.5 Vdc 

VOH High Level Output Voltage (82S101) +5.5 Vdc 

Vo Off-State Output Voltage (82S100) +5.5 Vdc 

TA Operating Temperature Range 0
0 

to +75
0 °c 

Tstg Storage Temperature Range -650 to + 1500 °c 

ELECTRICAL CHARACTERISTICS O°c ~TA ~75°C; 4.75V ~Vee ~5.25V 

LIMITS 
PARAMETER TEST CONDITIONS 

TYP2 
UNIT NOTES 

MIN MAX 

V IH H igh-Level I nput Voltage Vee = 5.25V 2 V 1 

V il Low-Level I nput Voltage Vee = 4.75V 0.8 V 1 

Vie I nput Clamp Voltage Vee = 4.75V, liN =-18mA -0.8 -1.2 V 1,7 

VOH High-Level Output VoJtage (82S100) Vee = 4.75V, 10H = -2mA 2.4 V 1,5 

VOL Low-Level Output Voltage Vee = 4.75V, 10l = 9.6mA 0.35 0.45 V 1,8 

10lK Output Leakage Cu rrent 
VOUT = 5.25V (82S101) 1 40 JlA 6 

Vee = 5.25V VOUT = 5.25V 1 40 JlA 6 
10(OFFI Hi-Z State Output Current 

VOUT = 0.45V -1 -40 JlA 6 
(82S100) 

IIH High-Level I nput Current VIN = 5.5V <1 25 JlA 
III Low-Level I nput Current VIN = 0.45V -10 -100 JlA 

los Short-Circuit Output Current Vee = 5.25V, VOUT = OV -20 -70 mA 3, 7 
(82S100) 

lee Vee Supply Current Vee = 5.25V 120 170 mA 4 
(82S100,82S101) 

CIN I nput Capacitance V IN = 2.0V 5 pF 

Co Output Capacitance 
Vee = 5.0V 

VOUT = 2.0V 8 pF 6 

NOTES: 

1. All voltage values are with respect to network ground terminal. 

2. All typical values are at Vcc = 5V, TA = 25°C. 
3. Duration of short circuit should not exceed one second. 
4. ICC is measured with the chip enable input grounded, all other inputs at 4.5V and the outputs open. 

5. Measured with VIL applied to CE and a logic "1" stored. 

6. Measured with VIH applied to CEo 
7. Test each output one at the time. 

8. Measured with a programmed logic condition for which the output under test is at a "0" logic level. Output sink current is supplied thru a re­
sistor to V CC. 
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SIGNETICS BIPOLAR FIELD-PROGRAMMABLE LOGIC ARRAY. 82S100, 82S101 

SWITCHING CHARACTERISTICS OoC ~TA ~+75°C, 4.75V ~vcc ~5.25V 

LIMITS 
PARAMETER TEST CONDITIONS 

TYP2 
UNIT 

Propagation Delay 

TIA I nput to Output CL = 30pF 

TCD Chip Disable to Output R1 = 270 

TCE Chip Enable to Output R2 = 600 

AC TEST FIGURE AND WAVEFORM 

R, 

OUT 

FO ~CC 
F7 C 

R2 I (I~CLUDES 
SCOPE AND JIG 

-=- -=- CAPACITANCE) 

NOTES: 
1. Positive current is defined as into the terminal referenced. 

2. Typical values are at Vee = 5.0V, and T A = +25°e. 

OBJECTIVE PROGRAMMING PROCEDURE 

The 82S1 00/1 01 are shipped in an unprogrammed state, 
characterized by: 

A. All internal Ni-Cr links are intact. 

B. Each product term (P-term) contains both true and 
complement values of every input variable 1m (P-terms 
always logically "FALSE"). 

C. The Sum Matrix contains all 48 P-terms. 

D. The polarity of each output is set to active HI GH 
(Fp function). 

E. All outputs are at a LOW logic level. 

To program each of 8 Boolean logic functions of 16 true 
or complement variables, including up to 48 P-terms, 
follow the Program/Verify procedures for the Product 
Matrix, Sum Matrix, and Output Polarity outlined below. 

OUTPUT POLARITY 

PROGRAM ACTIVE LOW (F~ Function) 

Program output polarity before programming Product 
Matrix and Sum Matrix. Program one output at the time. 

1. Set GND (pin 14) to OV. 

2. Do not apply power to the device (VCC, pin 28, open). 

3. Apply VOUT = +18V to the appropriate output for 1ms, 
and return to OV. 

4. Repeat step 3 to program other outputs. 

MIN MAX 

35 50 ns 

15 20 ns 

15 20 ns 

READ CYCLE 

,------------------+3.0V 

INPUT '.5V 

~------------------------OV 

,..-----+3.0V 

'---------------'+-----OV 

ALL INPUTS: ',= 'f = 5ns ('0% TO 90%) 

VERIFY OUTPUT POLARITY 

1. Set GND (pin 14) to OV, and VCC (pin 28) to +5V. 

2. Enable the chip by setting CE (pin 19) to LOW logic 

level. 

3. Disable input variables by applying VI N = +1 OV to all 

inputs 10 through 115. 

4. Verify output polarity by sensing the logic state of 
outputs FO through F7. All outputs at a HIGH logic 
level are programmed active HIGH (Fp function), while 
all outputs at a LOW logic level are programmed active 
LOW (F ~ fu nction) . 

5. Remove VI N = +1 OV from inputs 10 through 115. 

PRODUCT MATR IX 

PROGRAM INPUT VARIABLE 

Program one input at the time and one P-term at the 
time. All input variable links of unused P-terms are not 
required to be fused. However, unused input variables must 
be programmed as Don't Care for all programmed P-terms. 

1. Set GND (pin 14) to OV, and VCC (pin 28) to +5V. 

2. Disable the chip by setting CE (pin 19) to HI GH logic 
level. 

3. Disable input variables by applying VIN = +10V to all 

inputs 10 through 115. 

4. Address the P-term to be programmed (No. 0 through 
47) by applying the corresponding binary code to 
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81GNETIC8 BIPOLAR FIELD-PROGRAMMABLE LOGIC ARRAY. 828100, 828101 

outputs FO through F5 with FO as LSB. Use standard 
TTL logic levels. 

5a. If the P-term contains neither 10 nor 10 (input is a 
Don't Care), fuse both 10 and TO links by executing both 
steps 5b and 5c, before continu ing with step 7. 

5b. If the P-term contains 10, set to fuse the iQ link by 
lowering the input voltage to 10 from VIN = +10V to a 
HIGH logic level. Execute step 6. 

5c. If the P-term contains 10, set to fuse the 10 link by 
lowering the input voltage to 10 from VIN = +10V to a 
LOW logic level. Execute step 6. 

6a. After 10tlS.delay, raise FE (pin 1) from OV to +17V. 
The source must have a current limit of 250mA, and 
rise time of 10 to 50ps. 

6b. After 10tls delay, pulse the CE input to +10V for a 
period of 1 ms. 

6c. After 10tlS delay, return FE input to OV. 

7. Return input 10 to a disable state by applying VIN = 
+10V. 

8. Repeat steps 5 through 7 for all other input variables. 

9. Repeat steps 4 through 8 for all other P-terms. 

10. Remove VIN = +10V from all input variables. 

VERIFY INPUT VARIABLE 

1. Set GND (pin 14) to OV, and VCC (pin 28) to +5V. 

2. Enable F7 output by setting CE to +10V. 

3. Disable input variables by applying VIN = +10V to 
inputs 10 through 115. 

4. Address the P-term to be verified (No. 0 through 
47) by applying the corresponding binary code to 
outputs FO through F5. 

5. Interrogate input variable 10 as follows: 
A. Lower the input voltage to 10 from VIN = +10Vto 

a HIGH logic level, and sense the state of output F7. 

B. Lower the input voltage to 10 from a HIGH to a 
LOW logic level, and sense the logic state of 
output F7. 

The state of 10 contained in the P-term is determined in 
accordance with the following truth table: 

Input Variable State 

10 F7 Contained In P-Term 

-
0 1 10 
1 0 

0 0 10 
1 1 

0 1 Dont Care 
1 1 

0 0 (10), (10) 
1 0 

Note that two tests are required to uniquely determine the 
state of the input variable contained in the P-term. 
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6. Return input 10 to a disable state by applying VIN 

= +10V. 

7. Repeat steps 5 and 6 for all other input variables. 

8. Repeat steps 4 through 7 for all other P-terms. 

9. Remove V IN = + 1 OV from all input variables. 

SUM MATRIX 

PROGRAM PRODUCT TERM 

Program one output at the time for one P-term at the 
time. All Pn links of unused P-terms in the Sum Matrix 
are not required to be fused. 

1. Set GND (pin 14) to OV, and VCC (pin 28) to +8.5V. 

2. Disable the chip by setting CE (pin 19) to a HI GH 
logic level. 

3. Address the P-term to be programmed (No. 0 through 
47) by applying the corresponding binary code to input 
variables 10 through 15, with 10 as LSB. Use standard 
TTL levels. 

4a. If the P-term is contained in output function FO 
(FO = 1 or Fa = 0), go to step 6. 

4b. If the P-term is not contained in output function 
FO (FO = 0 or Fa = 1), set to fuse the Pn link by 
applying VOUT = +10V to output FO. 

5a. After 10tlS delay, raise FE (pin 1) from OV to +17V. 

5b. After 10tlS delay, pulse the CE input to +10V for a 
period of 1 ms. 

5c. After 10tlS delay, return FE input to OV. 

6. Repeat steps 4 and 5 for all other output functions. 

7. Repeat steps 3 through 6 for all other P-terms. 

8. Remove +8.5V from VCC. 

VERIFY PRODUCT TERM 

1. Set GND(pin 14) to OV, and VCC (pin 28) to +8.5V. 

2. Enable the chip by setting CE (pin 19) to a LOW logic 
level. 

3. Address the P-term to be verified (No. 0 through 47) 
by applying the corresponding binary code to input 
variables 10 through 15, with 10 as the LSB. Use stand­
ard TTL levels. 

4. To determine the status of the Pn link in the Sum 
Matrix for each output function Fp or F~, sense the 
state of outputs FO through F7. The status of the link 
is given by the following truth table: 

Output 

Active HIGH Active LOW P-term Link 
(Fp) (Fp) 

0 1 FUSED 

1 0 PRESENT 

5. Repeat steps 3 and 4 for all other P-terms. 

6. Remove +8.5V from VCC. 



!iinoOliC!i 2048-BIT BIPOLAR ROM (256x8 PROM) 82S114 
I!I 4096-B11 BIPOLAR ROM (512x8 PROM) 
------------1 82S115 

DIGITAL 8000 SERIES TTL/MEMORY 

DESCRIPTION 

The 82S 114 and 82S 115 are Schottky-clamped Read 
Only Memories, incorporating on-chip data output registers. 
They are Field-Programmable, which means that custom 
patterns are immediately available by following the fusing 

procedure given in this data sheet. The standard 82S114 
and 82S115 are supplied with all outputs at logical "0". 
Outputs are programmed to a logic "1" level at any 
specified address by fusing a Ni-Cr link matrix. 

The 82S114 and 82S115 are fully TTL compatible, 
and include on-chip decoding and two chip enable inputs 
for ease of memory expansion. They feature Tri-State 
outputs for optimization of word expansion in bussed 
organizations. A D-type latch is used to enable the Tri-State 

output drivers. In the TRANSPARENT READ mode, stored 
data is addressed by applying a binary code to the address 
inputs while holding STROBE high. In this mode the bit 
drivers will be controlled solely by CE 1 and CE2 lines. In 
the LATCHED READ mode, after the desired address is 
applied and both CE 1 and CE2 are enabled, data will enter 
the output latches following the positive transition of 
STROBE, and the data out lines will be locked into their 
last valid state following the negative transition of STROB E. 
The latches will remain set and the outputs enabled until 
the chip is disabled and STROBE is brought high. 

Both 82S 114 and 82S 115 devices are available in the 
commercial temperature range. For the commercial tem­
perature range, (DoC to +75°C) specify N82S114/115, I. 

FEATURES 

• ORGANIZATION: 
82S114 - 256 X 8 
82S115 - 512 X 8 

• ADDRESS ACCESS TIME - 60ns, MAXIMUM 

• POWER DISSIPATION - 165pW/BIT, TYPICAL 

• INPUT LOADING - (-100pA), MAXIMUM 

• ON-CHIP ADDRESS DECODING 

• ON-CHIP STORAGE LATCHES 

• TRI-STATE OUTPUTS 

• FAST PROGRAMMING - 5 SEC., MAXIMUM 

• PIN COMPATIBLE TO N8204/N8205 ROMs 

APPLICATIONS 

MICROPROGRAMMING 
HARDWIRE ALGORITHMS 
CHARACTER GENERATION 
CONTROL STORE 
SEQUENTIAL CONTROLLERS 

PIN CONFIGURATION 

*1 - Ceramic 

BLOCK DIAGRAM 

AOo-.....,....----t 

IPACKAGE* 
82S114 

82S115 

ADDRESS 
LINES 512 X S OR 256 X S MATRIX 

A7o-.....L...--o-f 

ASo--------- -L--_----" 

(1S) 
STROBEo------...--~ 

FE1 = (13)' FE2 = (11) 

Vee = (24), GND = (12). ( ) = Denotes Pin Number 
OUTPUT LINES 
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SIGNETICS 2048-BIT PROM, 4096-BIT PROM. 82S114, 82S115 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER RATING UNIT 

VCC Power Supply Voltage +7 Vdc 

VIN I nput Voltage +5.5 Vdc 

Va Off-State Output Voltage +5.5 Vdc 

TA Operating Temperature Range 0° to +75° °c 

Tstg Storage Temperature Range -65° to +150° °c 

ELECTRICAL CHARACTERISTICS O°C ~TA ~+75°C, 4.75V ~Vcc ~5.25 

LlMITSl 
PARAMETER TEST CONDITIONS 

TYP2 
UNIT 

MIN MAX 

IlL "0" Input Current VIN = 0.45V -100 JJ.A 
IIH "1" Input Cu rrent VIN = 5.5V 25 JJ.A 
VIL "0" Level Input Voltage .85 V 

V IH "1" Level Input Voltage 2.0 V 

VIC Input Clamp Voltage IIN=-18mA -0,8 -1.2 V 

VOL "0" Output Voltage lOUT = 9.6 mA 0.5 V 

VOH "1" Output Voltage CE1 = "0", CE2 = "1", 2.7 3.3 V 
lOUT = -2 mA, "1" STORED 
-

10(OFFl H I-Z State Output Current CE1 =" 1" or CE2 = 0, VOUT = 5.5V 40 JJ.A 
CE 1 = "1" or CE2 = 0, VOUT = 0.5V -40 JJ.A 

CIN I nput Capacitance VCC = 5.0V, VIN = 2.0V 5 pF 

COUT Output Capacitance VCC = 5.0V, VOUT = 2.0V 8 pF 

CE1 = "1" or CE2 = 0 

ICC V cc Supply Current 135 185 mA 

los Output Short Circuit Current VO UT = OV (Note 3) -20 -70 mA 

SWITCHING CHARACTERISTICS OOC ~TA ~+75°C, 4.75V ~Vcc ~5.25V 

LIMITS 
PARAMETER TEST CONDITIONS 

Typ2 
UNIT 

MIN MAX 

TAA Address Access Time LATCHED or TRANSPARENT READ 35 60 ns 

TCE Chip Enable Access Time R1 = 270n, R2 = 600[2, CL = 30pF 20 40 ns 

TCD Chip Disable Time (Note 4) 20 40 ns 

TADH Address Hold Time lIl< 
0 -10 ns 

TCDH Chip Enable Hold Time 10 0 ns 

Tsw Strobe Pulse Width LATCHED READ ONLY 30 20 ns 

TSL Strobe Latch Ti me R1 = 270n, R2 = 600n, CL = 30pF 60 35 ns 

TDL Strobe Delatch Time (Note 5) 30 ns 

TCDS Chip Enable Set-up Time 40 ns 

NOTES: 

1. Positive current is defined as into the terminal referenced. 

2. Typical values are at V CC = +5.0V and T A = +25
0 

C. 
3. No more than one output should be grounded at the same time and strobe should be disabled. Strobe is in "1" state. 

4. If the strobe is high, the device functions in a manner identical to conventional bipolar ROMs. The timing diagram shows valid data will appear 

T A nanoseconds after the address has changed and T CE nanoseconds after the output circu it is enabled. T CD is the time required to disable the 

output and switch it to an "off" or high impedance state after it has been enabled. 
5. I n Latched Read Mode data from any selected address will be held on the output when strobe is lowered. Only when strobe is raised will new 

location data be transferred and chip enable conditions be stored. The new data will appear on the outputs if the chip enable conditions enable 

the outputs. 
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SIGNETICS 2048-BIT PROM, 4096-BIT PROM. 82S114, 82S115 

MEMORY TIMING 

TRANSPARENT READs 
(Output Latches Not Used) 

,r---------------- +3.0V 

STROBE' 
---'--- ---- - -- --- -- -- - - - -- -- --- -- --- ---- OV 

AO· .. An 
".------------- ------------- +3.0V 

'1.5V _____ J ~ _________________ OV 

CE1 
_------+3.0V 

CHIP ENABLE ______ OV 

0 1 ... 08 

AC TEST LOAD AND WAVEFORMS 

PULSE 
GENERATOR 

INPUT 

TYPICAL FUSING PATH 

VCC 

(INCLUDES JIG & 
SCOPE CAPACITANCE) 

vccO------~---------_+---+_-~_4~ 

LATCHED READ6 

(Output Latches Used) 

_---------- +3.0V 

,._-----+3.0V 

~-----OV 

_~----~~----VOH 

INPUT PULSES 

ALL INPUT PULSES .':-----£ Jt 10% 

5ns 

+3.0V ~ :tt1O% 
90% 

OV-------:

s 

--- 5ns 

I 
I 
I 
I 
I 
I 
I 
I 
I 

~----I-""'-o OUTPUT 

L ~~PUT BU~E~...J 
DISABLE 
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SIGNETICS 2048-BIT PROM, 4096-BIT PROM. 82S114, 82S115 

RECOMMENDED PROGRAMMING 
PROCEDURE 

The 82S114/115 are shipped with all bits at logical "0" 
(low). To write logical "1", proceed as follows: 

SET-UP 

a. Apply GND to pin 12. 

b. Terminate all device outputs with a 10Kn 'resistor to 

Vcc· 

c. Set CE 1 to logic "0", and CE2 to logic "1" (TTL levels). 

d. Set Strobe to logic "1" level. 

PROGRAM-VERI FY SEQUENCE 

Step 1 Raise Vec to Vcep, and address the word to be 
programmed by apply~ng TTL "1" and "0" logic 
levels to the device address inputs. 

Step 2 After 1 OMS delay, apply to FE 1 (pin 13) a voltage 
source of +5.0 ± 0.5V, with 10 rnA sourcing 
current capability. 

TYPICAL PROGRAMMING SEQUENCE 

"1" 

ADD 

"0" 

Step 3 After 10MS delay, apply a voltage source of +17.0 
± 1.0V to the output to be programmed. The 
source must have a current limit of 200 rnA. Pro­
gram one output at the time. 

Step 4 After 10MS delay, raise FE2 (pin 11) from OV to 
+5.0 ± 0.5V for a period of 1 ms, and then return 
to OV. Pulse source must have a 10 rnA sourcing 
current capability. 

Step 5 After 10MS delay, remove +17.0V supply from 
programmed output. 

Step 6 To verify programming, after 10MS delay, return 
FE1 to OV. Raise VCC to VCCH = +5.5 ± .2V. 
The programmed output should remain in the "1" 
state. Again, lower VCC to VCCL = +4.5 ± .2V, 
and verify that the programmed output remains 
in the "1" state. 

Step 7 Raise VCC to VCCP, and repeat steps 2 through 6 
to program other bits at the same address. 

Step 8 Repeat steps 1 through 7 to program all other 
address locations. 

VCCP- r---------- -- ------ _J ! l---- --- ------- ---~
VCCH r-' I 

v~~ --1'0 r- ~V'R,,:~CL ~ i 
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+5~:~-r--l r--------l I 
ov----1 . L-__________ J L ____ ..!. _________ J 

1tD 4tD~ 1 ~tD~ I 
+17.0V ---- --- r-- -, ---, I 

I BN - 1 II ,I BN II I 
OUD~ , 

VOLTAGE I_+----+--TR = 1OI's , I I I I 
MIN I 

ov---+~ _______ 1 L ____ l L _____ + ________ _ 
D~ ~tD~ tD~ -JtD~ I 

+5F:~----Il----------_______ rl _____ _l--------Jl--------_ 
~tP~ 

*PROGRAMMING VERIFICATION AT BOTH HIGH AND LOW V C MARGINS IS OPTIONAL. 
FOR CONVENIENCE, VERIFICATION CAN ALSO BE EXECUTE8 AT THE OPERATING VCC 
LIMITS SPECIFIED IN THE DC CHARACTERISTICS. 
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SIGNETICS 2048-BIT PROM, 4096-BIT PROM. 82S114, 82S115 

PROGRAMMING SPECI FICATIONS (Testing of these limits may cause programming of device.) TA = +25°C 

LIMITS 
PARAMETER TEST CONDITIONS UNIT 

MIN TYP MAX 

Power Supply Voltage 

VCCP 
1 To Program IcCp = 200 ± 25 mA 4.75 5.0 5.25 ,V 

(Transient or steady state) 

VCCH Upper Verify Limit 5.3 5.5 5.7 V 

VCCL Lower Verify Limit 4.3 4.5 4.7 V 

Vs 3 Verify Threshold 0.9 1.0 1.1 V 

IcCp Programming Supply Current Vccp = +5.0 ± .25V 175 200 225 mA 

Input Voltage 

VIL Low Level Input Voltage 0 0.4 0.8 V 

VIH High Level Input Voltage 2.4 5.5 V 

Input Current (FE1 & FE2 Only) 

IlL Low Level I nput Current V IL = +0.45V -100 J.1A 
IIH High Level I nput Current VIH = +5.5V 10 mA 

Input Current (Except FE1 & FE2) 

IlL Low Level Input Current VIL = +0.45V -100 J.1A 
IIH High Level I nput Current VIH = +5.5V 25 J.1A 
VOUT 

2 Output Programming Voltage lOUT = 200 ± 20 mA 16.0 17.0 18.0 V 
(Transient or steady state) 

lOUT Output Programming Current VOUT = +17 ± 1V 180 200 220 mA 

TR Output Pulse Rise Time 10 50 J.1S 

tp FE2 Programming Pulse Width 1 1.5 ms 

to Pulse Sequence Delay 10 J.1S 

TpR Programming Time Vcc = Vccp 10 sec 

Tps Programming Pause Vcc = OV 7 sec 

TpR 4 

Programming Duty Cycle 60 % 
TpR+TpS 

NOTES: 

1. Bypass V CC to GN 0 with a 0.01 J.lF capacitor to reduce voltage spikes. 

2. Care should be taken to insure the 17 ± 1 V output voltage is maintained during the entire fusing cycle. The recommended supply is a constant 
current source clamped at the specified voltage limit. 

3. Vs is the sensing threshold of the PROM output voltage for a programmed bit. It normally constitutes the reference voltage applied to a com­
parator circuit to verify a successfu I fusing attempt. 

4. Continuous fusing for an unlimited time is also allowed, provided that a 60% duty cycle is maintained. This may be accomplished by following 
each Program-Verify cycle with a Rest period (V CC = OV) of 3 mS. 
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SIGNETICS 2048-BIT PROM, 4096-BIT PROM. 82S114, 82S115 

82S114/115 MANUAL PROGRAMMER 

~ •. '"F 

Vee 
A. 

A, 
Vee 

lITRONIX A, FE, DL2 

A. FE, 

A. 0, lITRONIX 
DL2 

A, 828114 
0, OR 

825115 
lOBE 

A. PRO· 0 3 LlTRONIX GRAMMED 
DL' 

D. 

A. 0, LITRONIX 
DL' 

ee, D. 

07 Vee 
LlTRONIX 
DL' D. 

LlTRONIX 
DL' 

lITAONIX 
DL2 

LlTRONIX 
DL' 

TIMING SEQUENCE 

STARTIL. __________________ -- -- _ ___ ---.r-
Tl..JI ..... I-------------5ms-----------l.~IL ________ _ 

T2~~lms~IL ________________________________ __ 

I.. 3ms---·LI _____ _ 
T4 _______ ~I~lms~LI ______ - ______________________ __ 

1_'ms_1 
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SinootiCS 256-BIT BIPOLAR RAM (256xl RAM) 82S116 
_;=.I ______ {_82S_11_6 T_RI_-ST_AT_E>_{82_S1_17_0P_EN_CO_LL_EC_TOR---f} 82 S117 

FEBRUARY 1975 

DIGITAL 8000 SERIES TTL/MEMORY 

DESCRIPTION 

The 82S116 and 82S117 are Schottky clamped TTL, 
read/write memory arrays organ ized as 256 words of one 
bit each. They feature either open collector or tri-state 
output options for optimization of word expansion in 
bussed organ izations. Memory expansion is fu rther enhanced 
by full on-chip address decoding, 3 chip enable inputs and 
PNP input transistors which reduce input loading to 25pA 
for a "1" level, and -1 ~OpA for a "0" level. 

During WRITE operation, the logical state of the output 
of both devices follows the complement of the data input 
being written. This feature allows faster execution of 
WRITE-R EAD cycles, enhancing the performance of systems 
utilizing indirect addressing modes, and/or requiring imme­
diate verification following a WRITE cycle. 

Both devices have fast read access and write cycle times, and 
thus are ideally su ited in high-speed memory applications 
such as "Cache", buffers, scratch pads, writable control 
stores, etc. 

Both 82S 116 and 82S 117 devices are available in the 
commercial temperature range. For the commercial tem­
perature range, (OoC to +75°C) specify N82S116/117, B or F. 

PIN CONFIGURATION 

*8 - Plastic 

C - Cerdip 

DO 6 

GND 8 

TRUTH TABLE 

MODE CE* 

B, F PACKAGE* 

WE DIN 

16 Vee 

12 WE 

DOUT 

82S116 82S117 

FEATURES 

• ORGANIZATION - 256 X 1 

• ADDRESS ACCESS TIME - 40n5, MAXIMUM 

• WRITE CYCLE TIME - 25n5, MAXIMUM 

• POWER DISSIPATION - 1.5mW/BIT TYPICAL 

• INPUT LOADING - (-100JlA) MAXIMUM 

• OUTPUT FOLLOWS COMPLEMENT OF DATA INPUT 
DURING WRITE 

• ON-CHIP ADDRESS DECODING 

• OUTPUT OPTION: 
TRI-STATE - 82S116 
OPEN COLLECTOR - 82S117 

• 16 PIN CERAMIC DIP 

APPLICATIONS 

BUFFER MEMORY 
WRITABLE CONTROL STORE 
MEMORY MAPPING 
PUSH DOWN STACK 
SCRATCH PAD 

READ 0 1 X STORED STORED 
DATA DATA 

WRITE "0" 0 0 0 1 1 

WRITE "1" 0 0 1 0 0 

DISABLED 1 X X High-Z 1 

*"0" = All CE inputs low; "1" = one or more CE inputs high. 

X = Don't care. 

BLOCK DIAGRAM 

eEl 

ffi 
ffi 
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SIGNETICS 256-BIT BIPOLAR RAM (256 X 1 RAM) • 82S116, 82S117 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER RATING UNIT 

Vee Power Supply Voltage +7 Vdc 

V IN I nput Voltage +5.5 Vdc 

VOUT High Level Output Voltage (S2S117) +5.5 Vdc 

Vo Off-State Output Voltage (S2S116) +5.5 Vdc 

TA Operating Temperature Range 0° to +75° °c 

Tstg Storage Temperature Range -65° to + 150° °c 

ELECTRICAL CHARACTERISTICS OOC ~T A ~75°C, 4.75V ~Vee ~5.25V 

LIMITS 
PARAMETER TEST CONDITIONS 

TYP2 
UNIT NOTES 

MIN MAX 

V IH High-Level Input Voltage Vee = 5.25V 2.0 V 

Vil Low-Level Input Voltage Vee = 4.75V 0.S5 V 1 

Vie I nput Clamp Voltage Vee = 4.75V, liN = -12 mA -1.0 -1.5 V 1,S 

VOH High-Level Output Voltage Vee = 4.75V, IOH = -3.2 mA 2.6 V 1,6 
(S2S116) 

VOL Low-Level Output Voltage Vee = 4.75V, IOl = 16 mA 0.35 0.45 V 1,7 

IOlK Output Leakage Current VOUT = 5.5V 1 40 J1A 5 
(82S117) 

IO(OFF) HI-Z State Output Current VOUT = 5.5V 1 40 J1A 5 
(S2S116) VOUT = 0.45V -1 -40 J1A 5 

IIH High-Level Input Current Vee = 5.25V, VIN = 5.5V 1 25 J1A 8 

III Low-Level I nput Current Vee = 5.25V, VIN = 0.45V -10 -100 J1A 8 

los Short-Circuit Output Current Vee = 5.25V, Vo = OV -20 -70 rnA 3 
(S2S116) 

lee Vee Supply Current Vee = 5~25V 80 115 mA 4 
(82S116) 

Vee Supply Current Vee = 5.25V 80 115 rnA 4 
(82S117) 

CIN I nput Capacitance V IN = 2.0V 5 pF 

COUT Output Capacitance VOUT = 2.0V 
Vee = 5.0V 

8 pF 

NOTES: 
1. All voltage values are with respect to network ground terminal. 

2. All typical values are at Vcc = 5V, T A = +25°C. 
3. Duration of the short-circuit should not exceed one second. 

4. ICC is measured with the write enable and memory enable inputs grounded, all other inputs at 4.5V, and the output open. 

5. Measured with VI H applied to CE1, CE2 and CE3. 
6. Measured with a logic "0" stored and VI L applied to CE1, CE2 and CE3. 
7. Measured with a logic "1" stored. Output sink current is supplied through a resistor to VCC. 
8. Test each input one at the time. 
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SIGNETICS 256-BIT BIPOLAR RAM (256 X 1 RAM) • 82S116, 82S117 

SWITCHING CHARACTERISTICS O°c ~TA ~+75°C, 4.75V ~Vcc ~5.25V 

LIMITS 
PARAMETER TEST CONDITIONS 

Typl 
UNIT NOTE 

MIN MAX 

Propagation Delays 

TAA Address Access Time 30 40 ns 

TCE Chip Enable Access Time R1 = 270Q 15 25 ns 

Tco Chip Enable Output Disable Time R2 = 600Q 15 25 ns 

Two Write Enable to Output Disable Time CL = 30pF 30 40 ns 

Write Set-up Times 

TWSA Address to Write Enable 0 -5 ns 

Twso Data I n to Write Enable 25 15 ns 

Twsc CE to Write Enable 0 -5 ns 

Write Hold Times 

TWHA Address to Write Enable 0 -5 ns 

TWHO Data I n to Write Enable 0 -5 ns 

TWHC CE to Write Enable 0 -5 ns 

Twp Write Enable Pu Ise Width 25 15 ns 2 

AC TEST LOAD 

LOADING CONDITION INPUT PU LSES 

ALL INPUT PULSES 

VCC 

OUT 

"0+-"""'" WE 

R2 CL 

·'::-----I it 
·'::-----dt-£ 

NOTES: 

o----tCE, 2 3 
GNO' 

1. Typical values are at V cc = +5.0V, and T A = +25
0 

C. 

(CAPACITANCE INCLUDING 
SCOPE AND JIG I 

MEASUREMENTS: ALL CIRCUIT DELAYS ARE MEASURED AT THE +1.5V LEVEL OF INPUTS 
AND OUTPUT. 

2. Minimum required to guarantee a WRITE into the slowest bit. 
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SIGNETICS 256-BIT BIPOLAR RAM (256 X 1 RAM) • 82S116, 82S117 

SWITCHING PARAMETERS MEASUREMENT INFORMATION 

READ CYCLE 
ADDRESS ACCESS TIME 

__ -----------------------------------------------------------------------------------------------+3 
ADDRESS 1.5V 

~--------------------------------------------------------------------------------------------OV 

"0" STORED 
r----------------------------------------------------------------------------------VOH 

1.5V 

~ ______________________________ ·_·1·~·S~TO~R~ED~ __________________________________ VOL 

CHIP ENABLE/DISABLE TIMES 

~----------------3V tw ~~: ,------ OV 

-Do------------------------------------T-C-E~:~------------------:~-~_-_1_.5V ______ :: 

CHIP ENABLE 

WRITE CYCLE 
+3 

ADDRESS 

OV 

TWSD --------r-

"'" '.5V '.5V 

OV 
\ "0" 

~-------------------
TWSC 

+3 
CHIP ENABLE '.5V 

OV 

I-ot---- TWSA --~-- TWp -....-.JI-ot---TWHC 

+3 
WRITE ENABLE '.5V 

OV 

TWD~ DIN ="0" --- __________ -- - --- _______ -', VO
H 

- '.5V 
DO \ DIN = "'" 
------------------------------------------------------------------ '- - - - - - - - - - - - - - - - - - - VOL 

MEMORY TIMING DEFINITIONS 

TCE Delay between beginning of CHIP ENABLE low Twp Width of WRITE ENABLE pulse. 
(with ADDRESS valid) and when DATA OUTPUT 

TWSA Required delay between beginning of valid ADD-
becomes val id. RESS and beginning of WRITE ENABLE pulse. 

TCD Delay between when CHIP ENABLE becomes high 
TWSD Required delay between beginning of valid DATA 

and OAT A OUTPUT is in off state. INPUT and end of WRITE ENABLE pulse. 

TAA Delay between beginning of valid ADDRESS (with 
TWD Delay between beginning of WRITE ENABLE pulse 

CHIP ENABLE low) and when DATA OUTPUT and when DATA OUTPUT reflects complement of 
becomes valid. DATA INPUT. 

Twsc Required delay between beginning of valid CHIP TWHC Required delay between end of WRITE ENABLE 
ENABLE and beginning of WRITE ENABLE pulse. pulse and end of CHIP ENABLE. 

TWHD Required delay between end of WR ITE ENABLE TWHA Required delay between end of WRITE ENABLE 
pulse and end of valid INPUT DATA. pulse and end of valid ADDRESS. 

50 



S-!!IDotiCS 1024-B11 BIPOLAR 82S126 
________________ P_RO_GRA_M_MA_BL_ER_OM_(2_56_x4_PR_OM~) 82S129 

FEBRUARY 1975 

DIGITAL 8000 SERIES TTL/MEMORY 

DESCRIPTION 

The 82S126 (Open Collector Outputs) and the 82S129 
(Tri-State Outputs) are Bipolar 1024-Bit Read Only Mem­
ories, organized as 256 words by 4 bits per word. They 
are Field-Programmable, which means that custom patterns 
are immediately available by following the fusing procedure 
given in th is data sheet. The standard 82S 126 and 82S 129 
devices are supplied with all outputs at logical "0". Outputs 
are programmed to a logic "1" level at any specified 

address by fusing a Ni-Cr link matrix. 

The 82S126 and 82S129 are fully TTL compatible, and 
include on-chip decoding and two chip enable inputs for 
ease of memory expansion. They feature either Open 
Collector or Tri-State outputs for optim ization of word 
expansion in bussed organizations. 

Both 82S126 and 82S129 devices are available in the 
commercial and military temperature ranges. For the 
commercial temperature range (DoC to +75°C) specify 

N82S126/129, B or F. For the military temperature range 
(-55°C to +125°C) specify S82S126/129, F only. 

FEATURES 

• ORGANIZATION - 256 X 4 

• ADDRESS ACCESS TIME: 
S82S126/129 -70ns, MAXIMUM 
N82S126/129 - 50ns, MAXIMUM 

• POWER DISSIPATION - 0.5mW/BIT TYPICAL 

• INPUT LOADING: 
S82S126/129 - (-150MA) MAXIMUM 
N82S126/129 - (-100MA) MAXIMUM 

• TWO CHIP ENABLE INPUTS 

• ON-CHIP ADDRESS DECODING 

• OUTPUT OPT I ON: 
OPEN COLLECTOR - 82S126 
TRI-STATE - 82S129 

• NO SEPARATE "FUSING" PINS 

• UNPROGRAMMED OUTPUTS ARE "0" LEVE L 

• 16-PIN CERAMIC DIP 

APPLICATIONS 

PROTOTYPING/VOLUME PRODUCTION 
SEQUENTIAL CONTROLLERS 
MICROPROGRAMMING 
HARDWI RED ALGORITHMS 
CONTROL STORE 
RANDOM LOGIC 
CODE CONVERSION 

PIN CONFIGURATION 

B, F PACKAGE* 

AO 5 

Ground 8 

* B - Plastic 

F - Cerdip 

BLOCK DIAGRAM 

111 

·Nl-Cr FUSE ARRAY 

32 x 32 
MATRIX 

16 vcc 

12 01 

°1 
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SIGNETICS 1024-BIT BIPOLAR PROGRAMMABLE ROM (256 X 4 PROM) • 82S126, 828129 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER RATING UNIT 

Vcc Power Supply Voltage +7 

VIN I nput Voltage +5.5 

VOH High Level Output Voltage (82S126) +5.5 

Vo Off-State Output Voltage (82S 129) +5.5 

TA Operating Temperature Range 
(N82S126/129) 0° to +75° 

(S82S 126/129) -55° to +125° 

T stg Storage Temperature Range -65° to +150° 

ELECTRICAL CHARACTERISTICS S82S126/S82S129 -55°C ~TA ~+125°C, 4.5V ~Vcc ~5.5V 
N82S126/N82S129 OOC ~TA ~+75°C, 4.75V ~Vcc ~5.25V 

PARAMETER 

VOL "0" Output Voltage 

10lK Output Leakage Current 
(82S126) 

10(OFF) Hi-Z State Output Current 
(82S129) 

CIN 

COUT 

III 

IIH 

V il 

"1" Output Voltage 
(82S129) 

I nput Capacitance 

Output Capacitance 

"0" I nput Current 

"1" Input Current 

"0" Level I nput Voltage 

"1" Level Input Voltage 

Vcc Supply Current 

Input Clamp Voltage 

TEST CONDITIONS! 

lOUT = 16mA 

CE1 or CE2 = "1", 
VOUT = 5.5V 

CE 1 or CE2 = 1'1", 

VOUT = 5.5V 
CE10rCE2="1", 

VOUT = 0.5V 

CE1 = CE2 = "0", 

lOUT = -2.0mA, 
"1" STORED 

VIN = 2.0V, Vcc = 5.0V 

VOUT = 2.0V, Vcc = 5.0V 

VIN = 0.45V 

VIN = 5.5V 

IIN=-18mA 

VIH 

Icc 

VIC 

los Output Short Circuit Current VOUT = OV 
(82S129) 

S82S126/129 N82S126/129 

MIN TYP2 MAX MIN TYP2 MAX 

2.4 

2.0 

-15 

5 

8 

0.5 

60 

60 

-60 

-150 

50 

.80 

105 125 

-0.8 -1.2 

2.4 

2.0 

-85 -20 

5 

8 

0.5 

40 

40 

-40 

-100 

40 

.85 

105 120 

-0.8 -1.2 

-70 

SWITCHING CHARACTERISTICS S825126/129 
N825126/129 

-55°C ~TA ~+125°C, 4.5V ~Vcc ~5.5V 
OOC ~TA ~+75°C, 4.75V ~Vcc ~5.25V 

882S126/129 N82S126/129 
PARAMETER TEST CONDITIONS 

Typ2 TYP2 MIN MAX MIN MAX 

Propagation Delay 

TAA Address to Output Cl = 30pF 35 70 35 50 

TCD Chip Disable to Output R1 = 270n 15 35 15 20 

TCE Chip Enable to Output R2 = 600n 15 35 15 20 

NOTES: 

1. Positive current is defined as into the terminal referenced. 

2. Typical values are at V cc = 5.0V, T A = +25
0 c. 
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Vdc 

Vdc 

Vdc 

°c 
°c 

°c 

UNIT 

V 

pA 

V 

pF 

pF 

p.A 

pA 

V 

V 

mA 

V 

mA 

UNIT 

ns 

ns 

ns 



SIGNETICS 1024-BIT BIPOLAR PROGRAMMABLE ROM (256 X 4 PROM) • 82S126, 82S129 

PROGRAMMING SPECI FICATIONS (Testing of these limits may cause programming of device.) T A = +25°C 

LIMITS 
PARAMETER TEST CONDITIONS UNIT 

MIN TYP MAX 

Power Supply Voltage 

Vccp 1 To Program I CCP = 350 ± 50mA 8.5 8.75 9.0 V 
(Transient or steady state) 

VCCH Upper Verify Limit 5.3 5.5 5.7 V 

VeCL Lower Verify Limit 4.3 4.5 4.7 V 

VS
3 Verify Threshold 0.9 1.0 1. 1 V 

Iccp Programming Supply Current VCCP = +8.75 ± .25V 300 350 400 mA 

Input Voltage 

V IH Logical "1" 2.4 5.5 V 

VIL Logical "0" 0 0.4 0.8 V 

Input Current 

IIH Logical"1" VIH = +5.5V 50 pA 

IlL Logical "0" VIL = +O.4V -500 pA 

VOUT 
2 Output Programming Voltage lOUT = 200 ± 20mA 16.0 17.0 18.0 V 

(Transient or steady state) 

lOUT Output Programming Current VOUT = +17 ± 1V 180 200 220 mA 

TR Output Pulse Rise Time 

tp CE Programming Pulse Width 

tD Pu Ise Sequence Delay 

TpR Programming Time Vee = Veep 

Tps Programming Pause Vee = OV 

TpR 4 

TpR+Tps 
Programming Duty Cycle 

PROGRAMMING PROCEDURE 

1. Terminate all device outputs with a 10Kn resistor to 

VCC· 

2. Select the Address to be programmed, and raise VCC to 
VCCP = 8.75 ± .25V. 

3. After 10ps delay, apply VOUT = +17 ± 1V to the out­
put to be programmed. Program one output at the time. 

4. After 10ps delay, pulse both CE inputs to logic "0" 
for 1 to 2 ms. 

5. After 10ps delay, remove +17V from the programmed 
output. 

NOTES: 

1. Bypass VCC to GND with a O.01J,LF capacitor to reduce voltage spikes. 

10 50 ps 

1 2 ms 

10 ps 

2.5 sec 

5 sec 

33 % 

6. To verify programming, after 10ps delay, lower VCC to 
VCCH = +5.5 ± .2V, and apply a logic "0" level to both 
CE inputs. The programmed output should remain' in 
the "1" state. Again, lower VCC to VCCL = +4.5 ± .2V, 
and verify that the programmed output remains in the 
" 1" state. 

7. Raise VCC to VCCP = 8.75 ± .25V, and repeat steps 
3 through 6 to program other bits at the same address. 

8. After 10ps delay, repeat steps 2 through 7 to program 
all other address locations. 

2. Care should be taken to insure the 17 ± 1 V output voltage is maintained during the entire fusing cycle. The recommended supply is a constant 

current source clamped at the specified voltage limit. 

3. Vs is the sensing threshold of the PROM output voltage for a programmed bit. It normally constitutes the reference voltage applied to a com­
parator circuit to verify a successful fusing attempt. 

4. Continuous fusing for an unlimited time is also allowed, provided that a 33% duty cycle is maintained. This may be accomplished by following 

each Program-Verify cycle with a Rest period (VCC = OV) of 4ms. 
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SIGNETICS 1024-BIT BIPOLAR PROGRAMMABLE ROM (256 X 4 PROM) • 82S126, 82S129 

AC TEST FIGURE AND WAVEFORM 

VCC 

TYPICAL FUSING PATH 

(INCLUDES SCOPE & 
JIG CAPACITANCE 1 

_------------------------ +3.0V 

~----------------------------OV 

_-------- +3.0V 

CE',2 

ALL INPUTS: t, = tf = 5"s ('0% to 90%1 

,-------, 
I 
I 

I 
I 

VCCo-------........ ------+----+--_+----..--+--I1---, I 

TYPICAL PROGRAMMING SEQUENCE 

"'" 
ADD 

I 
I t----+----''---<> OUTPUT 

I 
I 
I 
I 
L~~PUTBU~E~....J 

DISABLE 

"0" 

----- --1- ---
------------------------------------~-+----------------------~------- ----
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v cCP _ - _ \--_________ ---. 

OV 

OUTPUT 
VOLTAGE OV _---1......11",",1 

"'" 
CE 

"0" 

tor­
-----~----

5.0 SEC MIN 

T PS - (PAUSEI 



SIGNETICS 1024-BIT BIPOLAR PROGRAMMABLE ROM (256 X 4 PROM) • 82S126, 82S129 

MANUAL PROGRAMMER 

Vee 

O.33pF 

Vee 

TIMING SEQUENCE 

O.33p.F 

o--._--'Vvv----....--oVee 

LlTRONIX 
DL2 

lK 

LlTRONIX 
DL2 

LlTRONIX 
DL2 

LlTRONIX 
DL2 

- ---------

~---------------5ms--------------~.liL_ ____________________ _ 

~----------3ms--------------~ •• II~ ____________________________________ _ 

_____________ J4----1.5mS----I.~I _________________ _ 

2Sfl 
NOM 
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!iI!!lDOliC!i 2048-BIT BIPOLAR 82S130 
________ P_ROG_RA_M_MA_BL_E R_OM_<5_12_X4_PR_OM---I> 82S131 

APRIL 1975 

DIGITAL 8000 SERIES TTL/MEMORY 

DESCRIPTION 

The 82S 130 (Open Collector Outputs) and the 82S 131 
(Tri-State Outputs) are Bipolar 2048-Bit Read Only Mem­
ories, organized as 512 words by 4 bits per word. They 
are Field-Programmable, which means that custom patterns 
are immediately available by following the fusing procedure 
given in this data sheet. The standard 82S130 and 82S131 
are supplied with all outputs at logical "0". Outputs are 
programmed to a logic "1" level at any specified address 
by fusing a Ni-Cr link matrix. 

The 82S130 and 82S131 are fully TTL compatible, and 

include on-chip decoding and one chip enable input for 
ease of memory expansion. They feature either Open 
Collector or Tri-State outputs for optimization of word 
expansion in bussed organizations. 

Both 82S130 and 82S131 devices are available in the 
commercial and military temperature ranges. For the 
commercial temperature range (DOC to + 75°C) specify 

N82S130/131, F. For the military temperature range 

(-55°C to +125°C) specify S82S130/131, F. 

FEATURES 

• ORGANIZATION - 512 X 4 

• ADDRESS ACCESS TIME: 
S82S130/131 - 70ns, MAXIMUM 
N82S130/131 - 50ns, MAXIMUM 

• POWER DISSIPATION - 0.3mW/BIT TYPICAL 

• INPUT LOADING: 
S82S130/131 - (-150MA) MAXIMUM 
N82S130/131 - (-100MA) MAXIMUM 

• ONE CHIP ENABLE INPUT 

• ON-CHIP ADDRESS DECODING 

• OUTPUT OPTIONS: 
82S130 - OPEN COLLECTOR 
82S131 - TRI-STATE 

• NO SEPARATE "FUSING" PINS 

• UNPROGRAMMED OUTPUTS ARE "0" LEVEL 

• 16-PIN CERAMIC DIP 

APPLICATIONS 

PROTOTYPING/VOLUME PRODUCTION 
SEQUENTIAL CONTROLLERS 
MICROPROGRAMMING 
HARDWI RED ALGORITHMS 
CONTROL STORE 
RANDOM LOGIC 
CODE CONVE RSI ON 
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PIN CONFIGURATION 

F PACKAGE* 

Ao 5 

Ground 8 

* F - eerdip 

BLOCK DIAGRAM 

16 Vee 

14 AS 

13 eE 

12 01 



SIGNETICS 2048-BIT BIPOLAR PROGRAMMABLE ROM (512 X 4 PROM) • 82S130, 82S131 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER 

Vcc Power Supply Voltage 

V IN I nput Voltage 

VOH High Level Output Voltage (82S130) 

Vo Off-State Output Voltage (82S131) 

TA Operating Temperature Range 
(N82S 130/ 131) 
(S82S 130/131) 

Tstg Storage Temperature Range 

ELECTRICAL CHARACTERISTICS S82S130/131 
N82S130/131 

RATING 

+7 

+5.5 

+5.5 

+5.5 

0° to +75° 
-55° to +125° 

-65° to + 150° 

-55°C ~TA ~+125°C, 4.5V ~Vcc ~5.5V 
O°C ~TA ~+75°C, 4.75V ~Vcc ~5.25V 

S82S130/131 N82S130/131 
PARAMETER 

VOL "0" Output Voltage 

10LK Output Leakage Current 
(82S130) 

10(OFF) Hi-Z State Output Current 
(82S131 ) 

VOH High Level Output Voltage 
(82S131 ) 

CIN I nput Capacitance 

COUT Output Capacitance 

IlL "0" I nput Current 

IIH "1" Input Cu rrent 

V IL "0" Level Input Voltage 

V IH "1" Level Input Voltage 

Icc V cc Supply Current 

VIC I nput Clamp Voltage 

lOS Output Short Circuit Current 
(82S131 ) 

SWITCHING CHARACTERISTICS 

TEST CONDITIONSl 

MIN TYP2 MAX MIN TYP2 

lOUT = 16mA 0.5 

CE = "1", VOUT = 5.5V 60 

-
CE = "1", VOUT = 0.5V -60 

CE = "1", VO UT = 5.5V 60 

CE = "0", lOUT = -2.4mA, 2.4 2.4 
"1" STORED 

VIN = 2.0V, VCC = 5.0V 5 5 

VOUT = 2.0V, VCC = 5.0V 8 8 

V IN = 0.45V -150 

VIN = 5.5V 50 

.80 

2.0 2.0 

120 140 120 

IN = -18mA -0.8 -1.2 -0.8 

VO UT = OV -15 -85 -20 

S82S 130/131 

N82S 130/131 
-55°C ~T A ~+125°C, 4.5 ~Vcc ~5.5V 
O°C ~TA ~+75°C, 4.75 ~Vcc ~5.25V 

MAX 

0.45 

40 

-40 
40 

-100 

40 

.85 

140 

-1.2 

-70 

TEST CONDITIONSl S82S130/131 N82S130/131 
PARAMETER 

TYP2 Typ2 MIN MAX MIN MAX 

Propagation Delay 

TAA Address to Output CL = 30pF 40 70 40 50 

TCD Chip Disable to Output R1 = 270Q 20 30 20 30 

TCE Chip Enable to Output R2 = 600Q 20 30 20 30 

NOTES: 

1. Positive current is defined as into the terminal referenced. 

2. Typical values are at V cc = 5.0V, T A = +25
0 c. 

UNIT 

Vdc 

Vdc 

Vdc 

Vdc 

°c 
°c 

°c 

UNIT 

V 

J1A 

J1A 
J1A 
V 

pF 

pF 

J.I.A 
J1A 
V 

V 

mA 

V 

mA 

UNIT 

ns 

ns 

ns 
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SIGNETICS 2048-BIT BIPOLAR PROGRAMMABLE ROM (512 X 4 PROM) • 82S130, 82S131 

AC TEST FIGURE AND WAVEFORM 

READ CYCLE 

VCC ~--------------------- +3.0V 

ADDRESS 1.5V 

~-------------------------OV 
VCC 

TYPICAL FUSING PATH 

CL (INCLUDES SCOPE & "I '" '~AO'"'''' 
ALL INPUTS: t, = tf = 5 ns (10% to 90%) 

vcco------------~--------~~--+_--_.~~~~~ 

TYPICAL PROGRAMMING SEQUENCE 

,------, 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

+----+--40--<> OUTPUT 

L ~~PUT BU~E~-..J 
DISABLE 

~----+3.0V 

"'" ------------------------------------~~--------------------~------- ----

58 

ADD 

VCCP - - - \--------. 

OUTPUT 
VOLTAGE 

OV_......L....Iln"l..l 

"'" 
CE 

"0" 

tD~ 
----~-----

*PROGRAMMING VERIFICATION AT BOTH HIGH AND LOW V8C MARGINS IS OPTIONAL. 
FOR CONVENIENCE, VERIFICATION CAN ALSO BE EXECUTE AT THE OPERATING VCC 
LIMITS SPECIFIED IN THE DC CHARACTERISTICS. 



SIGNETICS 2048-BIT BIPOLAR PROGRAMMABLE ROM (512 X 4 PROM) • 82S130, 82S131 

PROGRAMMING SPECI FICATIONS (Testing of these limits may cause programming of device.) T A = +25°C 

LIMITS 
PARAMETER TEST CONDITIONS UNIT 

MIN TYP MAX 

Power Supply Voltage 

Vccp 
1 To Program I ccp = 350 ± 50mA 8.5 8.75 9.0 V 

(Transient or steady state) 

VCCH Upper Verify Limit 5.3 5.5 5.7 V 

VCCL Lower Verify Limit 4.3 4.5 4.7 V 

Vs
3 Verify Threshold 0.9 1.0 1.1 V 

ICCp Programming Supply Current VCCP = +8.75 ± .25V 300 350 400 mA 

Input Voltage 

VIH Logical "1" 2.4 5.5 V 

VIL Logical "0" 0 0.4 0.8 V 

Input Current 

IIH Logical "1" VIH = +5.5V 50 pA 

IlL Logical "0" VIL = +O.4V -500 pA 

VOUT 
2 Output Programming Voltage lOUT = 200 ± 20mA 16.0 17.0 18.0 V 

(Transient or steady state) 

lOUT Output Programming Current VO UT = +17 ± 1V 180 200 220 mA 

TR Output Pulse Rise Time 

tp CE Programming Pulse Width 

to Pulse Sequence Delay 

TpR 5 Programming Time VCC = VCCP 

Tps Programming Pause VCC = OV 

TpR 4 

T PR+ T ps 
Programming Duty Cycle 

PROGRAMMING PROCEDURE 

1. Terminate all device outputs with a 10Kn resistor to 

VCC. 

2. Select the Address to be programmed, and raise VCC to 

VCCP = 8.75 ± .25V. 

3. After 10J.1S delay, apply VOUT = +17 ± 1V to the output 
to be programmed. Program one output at the time. 

4. After 10J.1S delay, pulse the CE input to logic "0" 
for 1 to 2 ms. 

5. After 10J.1S delay, remove +17V from the programmed 

output. 

NOTES: 

1. Bypass VCC to GND with a O.01~F capacitor to reduce voltage spikes. 

10 50 J.1S 

1 2 ms 

10 J.1S 

2.5 sec 

5 sec 

33 % 

6. To verify programming, after 10J.1S delay, lower VCC to 

VCCH = +5.5 ± .2V, and apply a logic "0" level to the 
CE input. The programmed output should remain in 

the "1" state. Again, lower VCC to VCCL = +4.5 ± .2V, 
and verify that the programmed output remains in the 
If 1" state. 

7. Raise VCC to VCCP = 8.75 ± .25V, and repeat steps 3 
through 6 to program other bits at the same address. 

8. After 10J.1S delay, repeat steps 2 through 7 to program 
all other address locations. 

2. Care should be taken to insure the 17 ± 1 V output voltage is maintained during the entire fusing cycle. The recommended supply is a constant 

current source clamped at the specified voltage limit. 

3. Vs is the sensing threshold of the PROM output voltage for a programmed bit. It normally constitutes the reference voltage applied to a com­

parator circuit to verify a successful fusing attempt. 

4. Continuous fusing for an unlimited time is also allowed, provided that a 33% duty cycle is maintained. This may be accomplished by following 

each Program-Verify cycle with a Rest period (V CC = OV) of 4ms. 

5. On the first programming attempt (from cold start) a maximum limit of 5 sec. is allowed. In most cases, depending on the truth table, this will 

decrease total programming time. 
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SIGNETICS 2048-BIT BIPOLAR PROGRAMMABLE ROM (512 X 4 PROM) • 82S130, 82S131 

N82S130/131 MANUAL PROGRAMMER 

O.33"F 

Vee 

Vee 

Vee 

LlTRONIX 
DL2 

lK 

12·15V LlTRDNIX 
DL2 

LlTRONIX 
DL2 

llTRONIX 
DL2 

TIMING SEQUENCE 

START IL...-___________ _ 
- --------' 

~~ • .-----------------------------5ms----------------------------~·~LI ____________________ ____ 

I 1ms 
~·~~---L ___________________________________________________________________________________________________ _ 

_________________ ~I~ • .-----------------3ms--------------~.~IL _________________________________ __ 

_________________ ~II~~.----lm-s--~·~LI ______________________________________________________________ _ 

____________ ---'I ... ~I----1.5ms------.... ~II __________________ _ 
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!iinoOliC!i 2048-BIT BIPOLAR ROM (256x8 ROM) 82S214 
__ ~ ______________ 4_09_6-_BIT_B_IPO_LA_R_RO_M(_51_2X8_R_OM~) 82S215 

DIGITAL 8000 SERIES TTL/MEMORY 

DESCRIPTION 

The 82S214 and 82S215 are Schottky-clamped Read 
Only Memories, incorporating on-chip data output registers. 

The 82S214 and 82S215 are fully TTL compatible, 
and include on-chip decoding and two chip enable inputs 
for ease of memory expansion. They feature Tri-State 
outputs for optimization of word expansion in bussed 
organiza1 uns. A D-type latch is used to enable the Tri-State 
output d ivers.1 n the TRANSPARENT READ mode, stored 
data is addressed by applying a binary code to the address 
inputs while holding STROBE high. I n this mode the bit 
drivers will be controlled solely by CE1 and CE2 lines. 

In the LATCHED READ mode, outputs are held in their 
previous state (1, 0, or high Z) as long as STROB E is low, 
regard less of the state of address or ch ip enable. A positive 
STROBE transition causes data from the applied address 
to reach the outputs if the chip is enabled, and causes out­
puts to go to the high Z state if the chip is disabled. 

A negative STROBE transition causes outputs to be locked 
into their last Read Data cond ition if the chip was enabled, 
or causes outputs to be locked into the high Z condition if 
the chip was disabled. 

Both 82S214 and 82S215 devices are avai lable in the 
commercial and military temperature ranges. For the 
commercial temperature range (DoC to + 75°C) specify 
N82S214/215 I. For the ~ilitary temperature range (-55°C 
to + 125°C) specify S82S214/215 I. 

FEATURES 

• ORGANIZATION: 
82S214 - 256 X 8 
82S215 - 512 X 8 

• ADDRESS ACCESS TIME: 
S82S214/215 - 90n5, MAXIMUM 
N82S214/215 - 60ns, MAXIMUM 

• POWER DISSIPATION - 165t-tW/BIT, TYPICAL 
• INPUT LOADING: 

S82S214/215 - (-150t-tA) MAXIMUM 
N82S214/215 - (-100t-tA) MAXIMUM 

• ON-CHIP STORAGE LATCHES 
• TR I-STATE OUTPUTS 
• FULLY COMPATIBLE WITH 82S114 AND 82S115 

SIGNETICS PROMS 

APPLICATIONS 

MICROPROGRAMMING 
HARDWIRE ALGORITHMS 
CHARACTER GENERATION 
CONTROL STORE 
SEQUENTIAL CONTROLLERS 

PIN CONFIGURATION 

* I - Ceramic 

BLOCK DIAGRAM 

AOo--:---~ 

IPACKAGE* 
82S214 

82S215 

ADDRESS 
LINES 512 X 8 OR 256 X 8 MATRIX 

A7o-....L---~ 

A8~-------- -L..-_----" 

(18) 
STROBE ~-------..--.. 

Vee = (24), GND = (12), ( ) = Denotes Pin Number 
OUTPUT LINES 
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SIGNETICS 2048-BIT ROM, 4096-BIT ROM. 82S214, 82S215 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER RATING UNIT 

Vcc Power Supply Voltage +7 Vdc 

VIN Input Voltage +5.5 Vdc 

TA Operating Temperature Range 
(N82S214/215) 0° to +75° °c 
(S82S214/215) -55° to +125° °c 

Tstg Storage Temperature Range -65° to +150° °c 

ELECTRICAL CHARACTERISTICS N82S214/215 -55°C ~TA ~+125°C, 4.5V ~VCC ~5.5 
S82S214/215 O°C ~T A ~+75°C, 4.75V ~VCC ~5.25 

N82S214/215 S82S214/215 
PARAMETER TEST CONDITIONS 

MIN TYP2 MAX MIN TYP2 

IlL "0" I nput Current VIN = 0.45V -100 

IIH II 1" Input Cu rrent VIN = 5.5V 25 

V IL "0" Level I nput Voltage .85 

VIH "1" Level Input Voltage 2.0 2.0 

VIC Input Clamp Voltage liN =-18mA -0.8 -1.2 -0.8 

VOL "0" Output Voltage lOUT = 9.6mA 0.5 

VOH II 1" Output Voltage CE1 = "0", CE2 = "l", 2.7 3.3 2.4 3.3 
lOUT = -2mA, "1" STORED 
-

10(OFF) HI-Z State Output Current CE1 = "1" or CE2 = 0, 40 
VOUT = 5.5V 
CE1 = "1" or CE2 = 0, -40 
VOUT = 0.5V 

CIN I nput Capacitance Vce = 5.0V, VIN = 2.0V 5 5 

COUT Output Capacitance VCC = 5.0V, VOUT = 2.0V 8 8 
CE1 ="1" orCE2=0 

Icc V CC Supply Current 130 175 130 

los Output Short Circu it Current VOUT = OV (Note 3) -20 -70 -15 

SWITCHING CHARACTERISTICS N82S214/215 -55°C ~TA ~+125°C, 4.5V ~VCC ~5.5V 
S82S214/215 OOC ~T A ~+75°C, 4.75V ~VCC ~5.25V 

MAX 

-150 

50 

.8 

-1.2 

0.5 

100 

-100 

185 

-85 

N82S214/215 S82S214/215 
PARAMETER TEST CONDITIONS 

MIN TYP2 MAX MIN TYP2 MAX 

TAA Address Access Time LATCHED or TRANSPARENT READ 35 60 35 90 

TCE Chip Enable Access Time R1 = 470n, R2 = lkn, CL = 30pF 20 40 20 50 
(Note 4) 

TCD Chip Disable Time 20 40 20 50 

TADH Address Hold Time 0 -10 5 -10 

TCDH Chip Enable Hold Time 10 0 10 0 

Tsw Strobe Pulse Width LATCHED READ ONLY 30 20 40 20 

TSL Strobe Latch Time R1 = 470n, R2 = 1kn, CL = 30pF 60 35 90 35 

TDL Strobe Delatch Time (Note 5) 30 35 

TCDS Chip Enable Set-up Time 40 50 

NOTES: 
1. Positive current is defined as into the terminal referenced. 

2. Typical values are at Vcc = +5.0V and T A = +25°C. 
3. No more than one output should be grounded at the same time and strobe should be disabled. Strobe is in "1" state. 

UNIT 

pA 

pA 

V 

V 

V 

V 

V 

pA 

pA 

pF 

pF 

mA 

mA 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

4. If the strobe is high, the device functions in a manner idential to conventional bipolar ROMs. The timing diagram shows valid data will appear 
T A nanoseconds after the address has changed and TCE nanoseconds after the output circuit is enabled. TCD is the time required to disable 

the output and switch it to an "off" or high impedance state after it has been enabled. 
5. In Latched Read Mode data from any selected address will be held on the output when strobe is lowered. Only when strobe is raised will new 

location data be transferred and chip enable conditions be stored. The new data will appear on the outputs if the chip enable conditions enable 

the outputs. 
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SIGNETICS 2048-BIT ROM, 4096-BIT ROM. 82S214, 82S215 

MEMORY TIMING 

TRANSPARENT REAOs 

(Output Latches Not Used) 

,r---------------- +3.0V 

STROBE' 
- -~--- ---- - -- - -- -- --- ---- -- --- -- - -- -- -- OV 

1\0 .. . An 
,.------------- ------- ------ +3.0V 

'1.5V ----_../ '------------------OV 

eE 1 r----- +3.0V 
CHIP ENABLE 1.5V 

'"-----OV 

°1"'OS 

AC TEST LOAD AND WAVEFORMS 

PULSE 
GENERATOR 

INPUT 

1-"-

VCC 

°1 

Os 

GND 

-=-

VCC 

R1 

R2 r CL 

-=-
(INCLUDES JIG & 
SCOPE CAPACITANCE) 

STROBE 

°1" .Os 

LATCHED REA06 

(Output Latches Used) 

_------+3.0V 

r------+3.0V 

'"-------OV 

OV 

_~--------~~-----VOH 

INPUT PULSES 
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!iinnoliC!i 1024-BI1 BIPOLAR READ ONLY MEMORY 82S226 
=.!I (256x4 ROM) 

--------------------------FE-BR-UA-R-Y1-97~5 82S229 
DIGITAL 8000 SERIES TTL/MEMORY 

DESCRIPTION 

The 82S226 (Open Collector Outputs) and the 82S229 
(Tri-State Outputs) are Bipolar 1024-Bit Read Only Mem­
ories, organized as 256 words by 4 bits per word. They are 
fully TTL compatible, and include on-chip decoding and 
two chip enable inputs for ease of memory expansion. 
They feature either Open Collector or Tri-State outputs 
for optimization of word expansion in bussed organizations. 

Both the 82S226 and 82S229 are also fully compatible 
with the 82S 126/ 129, Signetics' 1024-Bit Programmable 
Read Only Memories. 

Both 82S226 and 82S229 devices are available in the 
commercial and military temperature ranges. For the 
commercial temperature range (O°C to + 75°C) specify 
N82S226/229, B or F. For the military temperature range 
(-55°C to +125°C) specify S82S226/229, F only. 

FEATURES 

• ORGANIZATION - 256 X 4 

• ADDRESS ACCESS TIME: 
S82S226/229 - 70ns, MAXIMUM 
N82S226/229 - SOns, MAXIMUM 

• POWER DISSIPATION - 0.5mW/BIT, TYPICAL 

• INPUT LOADING: 
S82S226/229 - (-150tLA) MAXIMUM 
N82S226/229 - (-100tLA) MAXIMUM 

• TWO CHIP ENABLE INPUTS 

• ON-CHIP ADDRESS DECODING 

• OUTPUT OPTIONS: 
82S226 - OPEN COLLECTOR 
82S229 - TRI-STATE 

• 16-PIN CERAMIC PACKAGE 

• FULLY COMPATIBLE WITH 82S126/129, SIGNETICS' 
256 X4 PROM 

APPLICATIONS 

VOLUME PRODUCTION 
SEQUENTIAL CONTROLLERS 
MICROPROGRAMMING 
HARDWIRED ALGORITHMS 
CONTROL STORE 
RANDOM LOGIC 
CODE CONVERSION 

ORDERING INFORMATION 

Customer may specify patterns for the 1 024-B it Read 
Only Memory by completing the truth table/order blank 
in Signetics' Digital/Linear/MOS data book. 
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PIN CONFIGURATION 

A6 1 

A5 2 

Ground 8 

* 8 - Plastic 
F - Cerdip 

B, F PACKAGE* 

BLOCK DIAGRAM 

NI·Cr FUSE ARRAY 

32.32 
MATRIX 

16 Vcc 

14 CE2 

13 CE1 

12 01 

0, 



SIGNETICS 1024-BIT BIPOLAR READ ONLY MEMORY (256 X 4 ROM) • 82S226, 82S229 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER RATING UNIT 

Vee Power Supply Voltage +7 

VIN I nput Voltage +5.5 

VOH High Level Output Voltage (82S226) +5.5 

Vo Off-State Output Voltage (82S229) +5.5 

TA Operating Temperature Range 
(N82S226/229) 0° to +75° 

(S82S226/229) -55° to + 125° 

Tstg Storage Temperature Range -65° to +150° 

ELECTRICAL CHARACTERISTICS S82S226/229 -55°C ~TA ~+125°C, 4.5V ~Vee ~5.5 
N82S226/229 O°C ~TA ~+75°C, 4.75V ~Vee ~5.25 

Vdc 

Vdc 

Vdc 

Vdc 

°c 
°c 

°c 

S82S226/229 N82S226/229 
TEST COND ITIONS1 f----r-----r---+---r-----r---....oi PARAMETER 

Low Level Input Voltage 

High Level Input Voltage 

I nput Clamp Voltage 

Low Level Output Voltage 

High Level Output Voltage 
(82S229) 

IOlK Output Leakage Current 
(82S226) 

IO(OFF) Hi-Z State Output Current 
(82S229) 

II l Low Level I nput Current 

IIH High Level Input Current 

los Output Short Circuit Current 
(82S229) 

lee Vee Supply Current 

CIN I nput Capacitance 

COUT Output Capacitance 

IIN=-18mA 

lOUT = 16mA 
- -
CE 1 = CE2 = "0", 

lOUT = -2mA, 
"1" STORED 

CE1 or CE2 = 1'1", 

VOUT = 5.5V 

CE 1 or CE2 = 1'1", 

VOUT = 5.5V 
CE 1 or CE 2 = "1", 

VOUT = 0.5V 

VIN = 0.45V 

VIN = 5.5V 

VOUT = OV 

Vee = 5.0V, 
VIN = 2.OV 

Vee = 5.0V, 
VOUT = 2.OV 

MIN TYP2 MAX MIN Typ2 MAX 

2.0 

2.4 

-15 

.80 

2.0 

-0.8 -1.2 

105 

5 

8 

0.5 

60 

60 

-60 

-150 

50 

2.4 

-85 -20 

125 

.85 

-0.8 -1.2 

105 

5 

8 

0.5 

40 

40 

-40 

-100 

40 

-70 

120 

SWITCHING CHARACTERISTICS S82S226/229 -55°C ~TA ~+125°C, 4.5V ~Vee ~5.5V 
N82S226/229 OOC ~T A ~+75°C, 4.75V ~Vee ~5.25V 

S82S226/229 N82S226/229 
PARAMETER TEST CONDITIONS 

TYP2 Typ2 MIN MAX MIN MAX 

Propagation Delay 

TAA Address to Output Cl = 30pF 35 70 35 50 

TeD Chip Disable to Output R1 = 270[2 15 35 15 20 

TeE Chip Enable to Output R2 = 600[2 15 35 15 20 

NOTES: 

1. Positive current is defined as into the terminal referenced. 

2. Typical values are at Vcc = 5.0V, T A = +25°C. 

UNIT 

V 

V 

V 

V 

V 

mA 

mA 

pF 

pF 

UNIT 

ns 

ns 

ns 
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SIGNETICS 1024-BIT BIPOLAR READ ONLY MEMORY (256 X 4 ROM) • 82S226, 82S229 

AC TEST FIGURE AND WAVEFORM 

VCC READ CYCLE 

_------------------ +3.0V 

AO 

VCC ~------------------OV 

°1 ~----+3.0V 

OUT 
°2 
°3 

°4 ;r CL (INCLUDES SCOPE & 
R~ JIG CAPACITANCE) 

-= 
GND 

ALL INPUTS: tr = tf = 5 ns (10% to 90%) 
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S-!!IDOliCS 2048-BIT BIPOLAR 82S230 
_____________________ R_OM_(5_12X_4R_OM~) 82S231 

JULY 1975 

DIGITAL 8000 SERIES TTL/MEMORY 

DESCRIPTION 

The 82S230 (Open Collector Outputs) and the 82S231 
(Tri-State Outputs) are Bipolar 2048-Bit Read Only Mem­
ories, organized as 512 words by 4 bits per word. 

The 82S230 and 82S231 are fully TTL compatible, and 
include on-chip decoding and one chip enable input for 
ease of memory expansion. They feature either Open 
Collector or Tri-State outputs for optimization of word 
expansion in bussed organizations. 

Both 82S230 and 82S231 devices are available in the 
commercial and military temperature ranges. For the 
commercial temperature range (O°C to + 75°C) specify 

N82S230/231, F. For the military temperature range 
(-55°C to +125°C) specify S82S230/231, F. 

FEATURES 

• ORGANIZATION - 512 X 4 

• ADDRESS ACCESS TIME: 
S82S230/231 - 70ns, MAXIMUM 
N82S230/231 - 50ns, MAXIMUM 

• POWER DISSIPATION - 0.3mW/BIT TYPICAL 

• INPUT LOADING: 
S82S230/231 - (-150pA) MAXIMUM 
N82S230/231 - (-100pA) MAXIMUM 

• ONE CHIP ENABLE INPUT 

• ON-CHIP ADDRESS DECODING 

• OUTPUT OPTIONS: 
82S230 - OPEN COLLECTOR 
82S231 - TRI-STATE 

• FULLY COMPATIBLE WITH 82S130 AND 82S131 
SIGNETICS PROMS 

• 16-PIN CERAMIC DIP 

APPLICATIONS 

SEQUENTIAL CONTROLLERS 
MICROPROGRAMMING 
HARDWIRED ALGORITHMS 
CONTROL STORE 
RANDOM LOG IC 
CODE CONVERSION 

PIN CONFIGURATION 

F PACKAGE* 

A6 1 

A5 2 

A4 3 

A3 4 

Ao 5 

A1 6 

A2 7 

Ground 8 

* F - Cerdip 

BLOCK DIAGRAM 

NI-Cr FUSE ARRAY 

1'1 64x 8 

AO 

A, 

A2 64 x 8 

A3 

A4 

A5 

A6 64 x 8 

64 x 8 

16 VCC 

15 A7 

14 AS 

13 CE 

12 °1 

11 °2 

10 03 

9 °4 

0, 

°2 

°3 

°4 
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SIGNETICS 2048-BIT BIPOLAR PROGRAMMABLE ROM (512 X 4 PROM) • 82S230, 82S231 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER 

Vcc Power Supply Voltage 

VIN Input Voltage 

VOH High Level Output Voltage (82S230) 

Vo Off-State Output Voltage (82S231) 

TA Operating Temperature Range 
(N82S230/231 ) 
(S82S230/231 ) 

T stg Storage Temperature Range 

ELECTRICAL CHARACTERISTICS S82S230/231 
N82S230/231 

RATING 

+7 

+5.5 

+5.5 

+5.5 

0° to +75° 
-55° to +125° 

-65° to +150° 

-55°C ~TA ~+125°C, 4.5V ~Vcc ~5.5V 
OoC ~TA ~+75°C, 4.75V ~Vcc ~5.25V 

TEST CONDITIONSl 
S82S230/231 N82S230/231 

PARAMETER 

VOL "0" Output Voltage 

10lK Output Leakage Current 
(82S130) 

10(OFF) Hi-Z State Output Current 
(82S131) 

VOH High Level Output Voltage 
(82S131) 

CIN I nput Capacitance 

COUT Output Capacitance 

III "0" I nput Current 

IIH "1" Input Current 

Vil "0" Level Input Voltage 

VIH "1" Level Input Voltage 

Icc Vcc Supply Current 

VIC I nput Clamp Voltage 

los Output Short Circuit Current 
(82S231) 

SWITCHING CHARACTERISTICS 

MIN TYP2 MAX MIN TYP2 

lOUT = 16mA 0.5 

CE = "1", VOUT = 5.5V 60 

-
CE = "1", VOUT = 0.5V -60 
CE = "1", VOUT = 5.5V 60 

CE = "0", lOUT = -2.4mA, 2.4 2.4 
"1" STORED 

V 1N = 2.0V, Vcc = 5.0V 5 5 

VOUT = 2.0V, Vcc = 5.0V 8 8 

VIN = 0.45V -150 

VIN = 5.5V 50 

.80 

2.0 2.0 

120 140 120 

IN = -18mA -0.8 -1.2 -0.8 

VOUT = OV -15 -85 -20 

S82S230/231 
N82S230/231 

-55°C:<T A ~+125°C, 4.5 ~Vcc ~5.5V 
O°C ~T A ~+75°C, 4.75 ~Vcc ~5.25V 

MAX 

0.45 

40 

-40 
40 

-100 

40 

.85 

135 

-1.2 

-70 

TEST CONDITIONSl S82S230/231 N82S230/231 
PARAMETER 

Typ2 TYP2 MIN MAX MIN MAX 

Propagation Delay 

TAA Address to Output Cl = 30pF 40 70 40 50 

TCD Chip Disable to Output R1 = 270n 20 30 20 30 

TCE Chip Enable to Output R2 = 600n 
20 30 20 30 

NOTES: 
1. Positive current is defined as into the terminal referenced. 

2. Typical values are at Vcc = 5.0V, T A = +25°C. 
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UNIT 

Vdc 

Vdc 

Vdc 

Vdc 

°c 
°c 

°c 

UNIT 

V 

J.1A 

J.1A 
J.1A 
V 

pF 

pF 

J.1A 
J.1A 
V 

V 

mA 

V 

mA 

UNIT 

ns 

ns 

ns 



SIGNETICS 2048-BIT BIPOLAR PROGRAMMABLE ROM (512 X 4 PROM) • 82S230, 82S231 

AC TEST FIGURE AND WAVEFORM 

READ CYCLE 

VCC ,..-------------------+3.0V 

ADDRESS 1.5V 

~------------------OV 
VCC 

,.----- +3.0V 

CL (INCLUDES SCOPE & 
Rl JIG CAPACITANCE) 1.5V 

ALL INPUTS: t, = t, = 5 ns (10% to 90%) 
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Si-nnnt-lc'S TTL 256x1 RAM (54/74S200/201 TRI-STATE)5 54411~44SS220010 
I!I Ie (54/74S301 OPEN COLLECTOR) I' 

-----------------F-EB-R-UA-R-Y-'-
97
--i
S 

54/74S301 

DIGITAL 8000 SERIES TTL/MEMORY 

DESCRIPTION 

The 54/74S200/201 and 54/74S301 are Schottky clamped 
TTL, read/write memory arrays organized as 256 words 
of one bit each. They feature either open collector or 
tri-state outputs options for optimization of word expan­
sion in bussed organizations. Memory expansion is further 
enhanced by full on-chip address decoding, three chip 
enable inputs and PNP input transistors wh ich reduce 

input loading to 25IJA for a "1" level and -250IJA 
(S54S200/201/301) or -100IJA (N74S2001201/301) for a 
"0" level. 

The additional feature of output blanking during write 
(DO terminal "H" or "Hi-Z" state) permits DO and DIN 
terminals to share a common I/O line to reduce system 
interconnections. Both devices have fast read access and 
write cycle times and thus are ideally suited in high speed 
memory applications such as "Cache", buffers, scratch 
pads, writable control stores, etc. 

Both devices are available in the commercial and military 
temperature ranges. For the commercial temperature range 
(O°C to +75°C) specify N74S200/201/301, B or F. For the 
military temperature range (-55°C to +125°C) specify 
S54S200/201/301, F only. 

FEATURES 

• ORGANIZATION - 256 X 1 

• ADDRESS ACCESS TIME: 
S54S200/201/301 - 70ns MAXI MUM 
N74S200/201/301 - 50 ns MAXIMUM 

• WRITE CYCLE TIME: 
S54S200/201/301 - 60ns MAXIMUM 
N74S200/201/301 - 50ns MAXI MUM 

• POWER DISSIPATION - 1.5mW/BIT TYPICAL 

• INPUT LOADING: 
S54S200/201/301 - (-250J.(A) MAXIMUM 
N74S200/201/301 - (-100J.(A) MAXIMUM 

• OUTPUT BLANKING DURING WRITE 

• ON-CHIP ADDRESS DECODING 

• OUTPUT OPTION: 
TRI-STATE - 54/74S200/201 
OPEN COLLECTOR - 54/74S301 

• 16 PIN CERAMIC DIP 

APPLICATIONS 
BUFFER MEMORY 
WRITABLE CONTROL STORE 
MEMORY MAPPING 
PUSH DOWN STACK 
SCRATCH PAD 
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PIN CONFIGURATION 

B, F PACKAGE* 

CE, 3 

CE2 4 

* B - Plastic 

F - Cerdip 

TRUTH TABLE 

MODE CE* 

READ 0 

WRITE "0" 0 

WRITE "1" 0 

DISABLED 1 

WE 

1 

0 

0 

X 

12 WE 

10 A6 

9 As 

DIN 
DOUT 

54/74S301 54/74S200/201 

X STORED STORED 
DATA DATA 

0 1 High-Z 

1 1 High-Z 

X 1 High-Z 

*"0" = All CE inputs low; "1" = One or more CE inputs high. 

X = Don't care. 

BLOCK DIAGRAM 



SIGNETICS TTL 256 X 1 RAMS. 54/74S200/201/301 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER RATING UNIT 

Vee Power Supply Voltage +7 Vdc 

VIN I nput Voltage +5.5 Vdc 

VOUT High Level Output Voltage (54/74S301) +5.5 Vdc 

Vo Off-State Output Voltage (54/74S200/201) +5.5 Vdc 

TA Operating Temperature Range 
S54S200/201/301 -55

0 
to +1250 °c 

N74S200/201/301 ) 0
0 

to +70° °c 

T stg Storage Temperature Range -65° to + 150° °c 

ELECTRICAL CHARACTERISTICS 
S54S200/201/301 -55

u
C <;T A <;+125°C, 4.5V <;Vee <;5.5V 

N74S200/201/301 OOC <;T A <;+70°C, 4.75V <;Vee <;5.25V 

PARAMETER TEST CONDITIONS 

V IH High Level Input Voltage Vee = MAX 

Vil Low Level Input Voltage Vee = MIN 

Vie Input Clamp Voltage Vee = MIN, liN = -18mA 

VO H High Level Output Voltage Vee = MIN 
(N74S200/201 ) 10H = -10.3mA 

VOH High Level Output Voltage Vee = MIN 
(S54S200/201 ) 10H = -5.2mA 

VOL Low Level Output Voltage Vee = MIN 
10l = 16mA 

10lK Output Leakage Current Vee = MIN Vo = 2.4V 
(54/74S301) VIH = 2V Vo = 5.5V 

10(OFF) H i-Z State Output Current Vee = MAX Vo = 5.5V 

(54/74S200/201 ) VIH = 2V Vo = O.4V 

II Input Current at VIN MAX Vee = MAX, V IN = 5.5V 

IIH High Level Input Current Vee = MAX, V IH = 2.7V 

III Low Level I nput Current Vee = MAX, V il = 0.45V 

los Short Circuit Output Vee = MAX Vo = OV 
Current (54/74S200/201) 

lee Vee Supply Current Vee = MAX 
(54/74S200/201/301 ) 

Vee Supply Current Vee = MAX, T A = +125°C 
(54S200/201/301 ) 

CIN I nput Capacitance VIN = 2.0V, Vee == 5.0V 

COUT Output Capacitance VOUT = 2.0V, Vee = 5.0V 

NOTES: 

1. All voltage values are with respect to network grou nd terminal. 

2. All typical values are at VCC = 5V, TA = +25°C. 

3. Duration of the short-circuit should not exceed one second. 

4. ICC is measured with the write enable and memory enable 

inputs grounded, all other inputs at 4.5V, and the output open. 

S54S200/201/301 N74S200/201/301 
UNIT NOTES 

MIN TYP2 MAX MIN TYP2 MAX 

2.0 2.0 V 1 

0.8 0.85 V 1 

-0.8 -1.2 -0.8 -1.2 V 1,8 

2.4 V 1,6 

2.4 V 1,6 

0.35 0.50 0.35 0.45 V 
1,7 

1 50 1 40 pA 5 

1 50 1 40 pA 5 

1 50 1 40 pA 5 

-1 -50 -1 -40 pA 5 

1 1 mA 8 

1 25 1 25 pA 8 

-10 -250 -10 -100 pA 8 

-30 -100 -30 -100 mA 
3 

80 130 80 130 mA 4 

99 mA 4 

5 5 pF 

8 8 pF 

5. Measured with VIH applied to CE1, CE2 and CE3. __ 

6. Measured with logic "0" stored, and VI L applied to CE1, CE2 

and CE3. 
7. Measured with a logic "1" stored. Output sink current is 

supplied through a resistor to V CC. 

8. Test each input one at the time. 
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SIGNETICS TTL 256 X 1 RAMS. 54/74S200/201/301 

SWITCHING CHARACTERISTICS 

PARAMETER 

tpLH Access Time From 

tpHL Address 

tpHL Enable Time From 
Chip Enable 

tpLH Disable Time From 
Chip Enable 

tpLH Disable Time From 
Write Enable 

tSR Sense-Recovery Time 

tw Width of Write Enable 
Pulse 

Setup Time: 

Address-to-Write Enable 

Data-to-Write Enab'le 
tsetup 

Chip Enable-to-Write 
Enable 

Hold Time: 

Address-From-Write 
Enable 

thold Data-From-Write Enable 

Chip Enable-From-
Write Enable 

SWITCHING CHARACTERISTICS 

PARAMETER 

tpLH Access Ti me From 
tpHL Address 

tZH Enable Time From 

tZL Chip Enable 

tHZ Disable Time From 

tLZ Chip Enable 

tHZ Disable Time From 

tLZ Write Enable 

tZH Sense-Recovery Time 
tZL 

Width of Write Enable 
tw Pulse 

Setup Time: 

Address-to-Write 
Enable 

tsetup Data-to-Write Enable 

Chip Enable-to-
Write Enable 

Hold Time: 

Address- From-Write 
Enable 

Data-F rom-Write 
~old Enable 

Chip Enable-From-
Write Enable 

SS45301 
N74S301 

-SSOC ~T A ~+12SoC, 4.SV ~VCC ~S.SV 
OoC ~TA ~+70oC, 4.7SV ~VCC ~S.2SV 

TEST CONDITIONS 854S301 N74S301 

854S301 N74S301 MIN Typl MAX MIN 

40 70 
40 70 

4S 

30 

40 

SO 

SO 40 

0 0 
RLl = 270n RLl = 270n 

SO 40 
RL2 = 1 Kn RL2 = 1Kn 
CL = 15pF CL ='15pF 0 0 

10 10 

10 10 

0 0 

S54S200/201 -55°C ~T A ~+125°C, 4.5V ~Vcc ~5.5V 
N74S200/201 O°C ~T A ~+70oC, 4.75V ~Vcc ~5.25V 

Typl 

40 
40 

MAX 

SO 
SO 

3S 

20 

30 

40 

TEST CONDITIONS S54S200/201 N74S200/201 

SS4S200/201 N74S200/201 MIN Typl MAX MIN Typl MAX 

40 70 40 50 
RL = 270n RL = 270n 40 70 40 50 
CL = 15pF CL = 15pF 

45 35 
45 35 

30 20 
RL = 270n RL = 270n 30 20 
CL = 5pF CL = 5pF 

40 30 
40 30 

50 40 
50 40 

50 40 

0 0 

RL = 270n RL = 270n 50 40 
CL = 15pF CL = 15pF 0 0 

10 10 

10 10 

0 0 

UNIT 

ns 
ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 
ns 

ns 
ns 

ns 
ns 

ns 
ns 

ns 
ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

NOTES: 1. All typical values are V cc = 5V, T A = 25° C. 2. See Notes on Switch ing Parameter Measurement Information. 

72 

NOTES1 

B,D, E 
B,D,E 

C,D,E 

C,D,E 

C,D,E 

D 

H 

D 

NOTES1 

B,D,E 
B,O"E 

C,O,F,G 
C,D,F,G 

C,D,F,G 
C,D,F,G 

D,G 
D,G 

0, F 
D,F 

H 

D 



SIGNETICS TTL 256 X 1 RAMS. 54/74S200/201/301 

SWITCHING PARAMETER MEASUREMENT INFORMATION 

READ CYCLE 
ACCESS TIME FROM ADDRESS 

ADDRESS 
INPUTS---, 

(See Note B) 
,---------------3V 

OUTPUT ___________ tP_H_L 1 t
PLH--1 V

OH 
(S1and S2 CLOSED) ~1.5V ~ 

'--____________ ....J - - VOL 

CHIP ENABLE AND DISABLE TIME 

CE1,2,3 
(See Nota CI 

WAVEFORM 1 
(S1 CLOSED, S2 OPEN, ------1---_ 

See Note Al 

WAVEFORM 2 
(S1 OPEN, S2 CLOSED, ----------­

See Note Al 

AC TEST LOAD 

~ _________ JV 

VOH 

,VOL 

"'4.5V 

"'-----__ r---- c_-=--=:::~:::::: VOL 

LO.5V 

,-------~--~:---J--V 
- -T - - OH 

L O.5V 
OV 

54/74S200/201 

WRITE CYCLE 

CE1, 2, 3 

we-------_. 

WAVEFORM 1 
(S1 CLOSED, S2 OPEN, -----------+-----=r"""" 

See Note Al 

WAVEFORM 2 
(S1 OPEN, S2 CLOSED, -------------------.1..". 

See Note Al 

54/74S301 

VCC 

CL INCLUDES PROBE AND JIG CAPACITANCE. 

ALL DIODES ARE 1NJ064. 

-= 

NOTES: 

JV 

3V 

3V 

,-----------3V 

A. Waveform 1 is for the output with internal conditions such that the output is low except when disabled. Waveform 2 is for the output with in-

ternal conditions such that the output is high except when disabled. 

B. When measuring delay times from address inputs, the chip enable inputs are low and the write enable input is high. 

C. When measuring delay times from chip enable inputs, the address inputs are steady-state and the write enable input is high. 

D. Input waveforms are supplied by pulse generators having the following characteristics: tr';;;; 2.5ns, tf';;;; 2.5ns, PRR .;;;; 1MHz, and Zout R: 50n. 

E, tpLH propagation/delay time, low-to-high-Ievel output, tpHL propagation delay time, high-to-Iow-Ievel output. 

F. tZH propagation delay time, hi-Z to high-level output, tZL propagation delay time, hi-Z to low-level output. 

G. tHZ propagation delay time, high-level to hi-Z output, tLZ propagation delay time, low--Ievel to hi-Z output. 

H, Minimum required to guarantee a WRITE into the slowest bit. 
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!i!!lDOliC!i 64-BIT BIPOLAR SCRATCH PAD 3101A 
MEMORY (16x4 RAM) 

FEBRUARY 1975 

DIGITAL 8000 SERIES TTL/MEMORY 

DESCRIPTION 

The 3101A is a 64-bit, Schottky clamped TTL, Read­
Write Random Access Memory ideal for use in scratch pad 
and high-speed buffer memory applications. 

The 3101A is a fully decoded memory array organized as 
16 words of 4 bits each, with separate input and output 
lines. It features PNP inputs, one chip enable line, and open 
collector outputs for ease of memory expansion. 

The outputs of the 3101A assume ,a logic "1" state 
during write. This allows both memory inputs and outputs 
to share a common bus for minimizing interconnections, 
and more effective utilization of common I/O circuitry. 

The 3101A is available in the commercial and military 
temperature ranges. For the commercial temperature range 
(DoC to +75°C) specify N3101A, B or F. For the military 
temperature range (-55°C to +125°C) specify S3101A, 
F only. 

FEATURES 

• ORGANIZATION - 16 X 4 

• ADDRESS ACCESS TIME: 
S3101 A - 50n5, MAXIMUM 
N3101A - 35n5, MAXIMUM 

• WRITE CYCLE TIME: 
S3101A - 25n5, MAXIMUM 
N3101A - 25n5, MAXIMUM 

• POWER DISSIPATION - 6.25mW/BIT, TYPICAL 

• INPUT LOADING: 
S31 01 A - (-150MA) MAXI MUM 
N3101A - (-100MA) MAXIMUM 

• OUTPUT BLANKING DURING WRITE 

• ON-CHIP ADDRESS DECODING 

• OPEN COLLECTOR OUTPUTS 

• 16 PIN CERAMIC DIP 

APPLICATIONS 

SCRATCH PAD MEMORY 

BUFFER MEMORY 

PUSH DOWN STACKS 

CONTROL STORE 

74 

PIN CONFIGURATION 

B, F PACKAGE* 

* B - Plastic 

F - Cerdip 

TRUTH TABLE 

MODE 

READ 

WRITE "0" 

WRITE "1" 

DISABLED 

x = Don't care. 

-
CE 

0 

0 

0 

1 

BLOCK DIAGRAM 

1 
AO 

15 
A1 

14 
A2 

13 
A3 

@ VCC 

(2) GND 

a: 
w 

~ 
en 

i 
Cl « 

o PIN NUMBERS 

WE IN 

1 X 

0 0 

0 1 

X X 

16 vcc 

11 04 

9 03 

ON 

Complement 
of Data Stored 

1 

1 

1 

16x 4MEMORY 
CELL ARRAY 

"ONE LEVEL ON DATA INPUT 

APPEARS AS "ZERO" LEVEL OUT. 



SIGNETICS 64-BIT BIPOLAR SCRATCH PAD MEMORY. 3101A 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER 1 RATING 

Vee Power Supply Voltage +7 

V in I nput Voltage +5.5 

VOH High Level Output Voltage +5.5 

TA Operating Temperature Range 
(N3101A) 0° to +75° 
(S3101A) -55° to +125° 

Tstg Storage Temperature Range -65° to + 150° 

ELECTRICAL CHARACTERISTICS S3101A -55°C ~T A ~+125°C, 4.5V ~Vee ~5.5V 
N3101A O°C ~TA ~+75°C, 4.75V ~Vee ~5.25V 

UNIT 

Vdc 

Vdc 

Vdc 

°c 
°c 

°c 

S31 01 Al ,2,3 N3101A 1,2,3 
PARAMETER TEST CONDITIONS 

Typ8 Typ8 MIN MAX MIN MAX 

IlL "0" I nput Current V IN = 0.45V -10 -150 -10 -100 

IIH "1" Input Current V IN = 5.5V 25 10 

V IL "0" Level I nput Voltage Vee = MIN .80 .85 

VIH "1" Level Input Voltage Vee = MAX 2.0 2.0 

Vie I nput Clamp Voltage liN = -12mA, Vee = MIN -1.0 -1.5 
(Note 6) 

liN = -18mA, Vee = MIN -0.8 -1.2 
(Note 6) 

VOL "0" Output Voltage lOUT = 16mA, Vee = MIN 0.35 0.5 0.35 0.45 
(Notes 4,5) 

CIN I nput Capacitance VIH = 2.0V, Vee = 5.0V 5 5 

COUT Output Capacitance VOUT = 2.0V, Vee = 5.0V, 8 8 
CE="1" 

lee Power Supply Current (Note 5) 80 105 80 105 

IOLK Output Leakage Current CE = "1", VOUT = 5.5V, <1 100 <1.0 100 
Vee = MIN 
CE = "1", VOUT = 2.4V, <1 40 
Vee = MIN 

NOTES: 

1. All voltage measurements are referenced to the ground terminal. Terminals not specifically referenced are left electrically open. 

2. Positive current is defined as into the terminal referenced. 

3. Positive logic definition: "1" = HIGH"'" +5.0V; "0" = LOW"'" GRD. 

4. Output sink current is supplied through a resistor to Vee. 
5. All sense outputs in "0" state. 

6. Test each input one at a time. 

7. To guarantee a WRITE into the slowest bit. 

8. Typical values are at Vee = +5.0V and T A = +25°e. 

UNIT 

J1A 
J1A 
V 

V 

V 

V 

V 

pF 

pF 

mA 

J1A 

J1A 
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SIGNETICS 64-BIT BIPOLAR SCRATCH PAD MEMORY. 3101A 

SWITCHING CHARACTERISTICS S3101A -~5°C ~TA ~+~25°C, 4.5V ~Vcc ~5.5V 
N3101A 0 C ~TA ~+75 C, 4.75V ~vcc ~5.25V 

S3101A 
PARAMETER TEST CONDITIONS 

Typ8 MIN MAX MIN 

Propagation Delays 

TAA Address Access Time 25 50 10 

TCE Chip Enable Access Time 12 25 5 

TCD Chip Enable Output Disable Time 12 25 5 

TWD Write Enable to Output Disable 15 25 
Time 

TWR Write Recovery Time 22 40 
R1 = 270n 

Write Set-up Times R2 = 600n 

TWSA Address to Write Enable CL = 30pF 0 0 

TWSD Data I n to Write Enable 25 20 

TwsC CE to Write Enable 0 0 

Write Hold Ti mes 

TWHA Address to Write Enable 0 0 

TWHD Data I n to Write Enable 0 0 

TWHC CE to Write Enable 0 0 

Twp Write Enable Pulse Width (Note 7) 25 18 25 

AC TEST LOAD AND WAVEFORMS 

N3101A 

Typ8 

-8 

5 

-5 

-3 

18 

INPUT-PULSES 

ALL INPUT PULSES 

MAX 

35 

17 

17 

20 

35 

PULSE 
GENERATOR 

+~ 

.':-m-;r It 

.':-----;Jt------1.C 
PULSE 

GENERATOR 

'0-----1 WE 

1 

"O-----1 CE Jl ~GNrD~ ____ ~ 

(INCLUDES JIG & 
SCOPE CAPACITANCE) 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

MEASUREMENTS: ALL CIRCUIT DELAYS ARE MEASURED AT THE +1.5V LEVEL OF INPUTS 
AND OUTPUT. 
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SIGNETICS 64-BIT BIPOLAR SCRATCH PAD MEMORY. 3101A 

SWITCHING PARAMETERS MEASUREMENT INFORMATION 

READ CYCLE ADDRESS ACCESS TIME 

r-----------------------------------------+3 
ADDRESS 

~ ______________________________________________ oV 

~----------~"O~"~ST~OR~E~D---------------VOH 

1.5V 

~ __________ ~"1~"S~TO~R~ED~ ______________ VOL 

CHIP ENABLE/DISABLE TIMES 

----------_ ~-------------3V 

tv ~-+---: -ov 
-0;, ~TCE :j-.--------------------~~-_=i---J..----VOH 

\:.5V -!1.5V 

~----------------------,--------vOL 

CHIP ENABLE 

WRITE CYCLE 

_----------- +3 

ADDRESS 

'-------------OV 
TWSD -----014 

"1" 
1.5V 

'--------OV 

--------+3 

CHIP ENABLE 1.5V 

'-------+----------+------J·4----------ov 
r---------------+3 

WRITE ENABLE 

MEMORY TIMING DEFINITIONS 

TWR Delay between end of WRITE ENABLE pulse and TWHO Required delay between end of WRITE ENABLE 
when DATA OUTPUT becomes valid. (Assuming pulse and end of valid INPUT DATA. 
ADDRESS still valid-not as shown.) Twp Width of WR ITE ENABLE pulse. 

TCE Delay between beginning of CHIP ENABLE low TWSA Required delay between beginning of valid ADD-
(with ADDRESS valid) and when DATA OUTPUT RESS and beginning of WRITE ENABLE pulse. 
becomes val id. 

Twso Required delay between beginning of valid DATA 

Tco Delay between when CHIP ENABLE becomes high INPUT and end of WRITE ENABLE pulse. 
and DATA OUTPUT is in off state. 

Two Delay between beginning of WRITE ENABLE pulse 

TAA Delay between beginning of valid ADDRESS (with and when DATA OUTPUT is in off state. 

CHIP ENABLE low) and when DATA OUTPUT TWHC Required delay between end of WRITE ENABLE 
becomes valid. pulse and end of CHIP ENABLE. 

TwsC Required delay between beginning of valid CHIP TWHA Required delay between end of WRITE ENABLE 
ENABLE and beginning of WRITE ENABLE pulse. pulse and end of valid ADDRESS. 
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S(gnDtics 

PRELIMINARY INFORMATION 

DESCRIPTION 

The 10139 is an ECl 256-Bit Read Only Memory organized 
as 32 words with 8 bits per word. The words are selected by 
five binary address lines; full word decoding is incorporated 
on the chip. A chip enable input is provided for additional 
decoding flexibility, which causes all eight outputs to go to 
low state when the chip enable input is high. This device is 
fully compatible with all of Signetics series 10,000 prod­
ucts. Address to output access time is 15 ns typical. Power 
dissipation is 580 milliwatts typical with separate internal 

bond wires and metal systems for VCC1 and VCC2. The 
10139 may be programmed to any desired pattern by the 
user. The 10139 is suitable for use in high performance 
ECl systems. A Truth Table/Order Blank is attached. 

TEMPERATURE RANGE 
-30 to +85°C Operating Ambient 

RECOIVIMENDED OPERATING VOLTAGE 
VCC = GND, VEE = -5.2V ±5% 

BLOCK DIAGRAM 

ECl HIGH PERFORMANCE 1 0139 
256·PROM 

DIGITAL 54/74 TTL SERIES 

FEATURES 

• 15 ns TYPICAL ACCESS TIME 
• 16 PIN PACKAGE 
• EASY PROGRAMMING 
• FULLY DECODED 
• FULLY COMPATIBLE WITH ECL 10,000 SERIES 
• HIGH IMPEDANCE INPUTS 50K OHM PULLDOWN 
• OPEN EMITTER OUTPUTS 

APPLICATIONS 

PROGRAMMABLE LOGIC 
CONTROL STORES 
MICROPROGRAMMING 
VOLUME PRODUCTION 
HARDWIRED ALGORITHMS 

PACKAGE TYPE 
F: 16 Pin CERDIP 

VCC~(1~61 ____________________________________ ~ __ ~ ______________ ~ 

CE (151 



SIGNETICS ECl HIGH PERFORMANCE 256-PROM • 10139 

PRELIMINARY ELECTRICAL CHARACTERISTICS (TA = +25°C, vcc = OV, RL = 50n, vEE = -5.2V) 

CHARACTER ISTIC SYMBOL MIN TYP MAX UNIT 

Power Supply Drain Current lEO 110 145 mAde 

Input Current 
VIH = -0.S10V, linH 265 MAde 
VIL = -1.S50V lin L 30 MAde 

Output Voltage 

Logie "1" (VIH = -0.S10V, VIL = -1.S50V) VOH -0.960 -0.S10 Vde 

Logie "0" (VIH = -0.S10V, VILA = l.S50V) VOL -1.990 -1.650 Vde 

Threshold Voltage 

Logie "1" (VIHA = -1.105V, VILA = -1.475V) VOHA -0.9S0 Vde 

Logie "0" (VIHA = -1.105V, VILA = 1.475V) VOLA -1.630 Vde 

PRELIMINARY ELECTRICAL CHARACTERISTICS (T A = +25°C, VCC = OV, VEE = -5.2V, RL = 50n) 

CHARACTERISTIC SYMBOL MIN TYP MAX UNIT 

Chip Enable Prop Delay 10 15 ns 

Output Rise Time (20 to SO%) 4.2 ns 

Output Fall Time (20 to SO%) 4.2 ns 

Aeeess Time Address to Output TAD 15 20 ns 
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SIGNETICS ECl HIGH PERFORMANCE 256-PROM. 10139 

RECOMMENDED PROGRAMMING 
PROCEDURE 

The 10139 is shipped with all bits at logical "0" (low). To 
write logical "1 's", proceed as follows: 

MANUAL (see Fig. 1) 

STEP 1 

Connect VEE (pin 8) to ground and VCC (Pin 16) to +5.2 
volts. Address the word to be programmed by applying 
4.0 to 4.6 volts for a logic "1" and 0.0 to 1.0 volts for a 
logic "0" to the appropriate address inputs. 

STEP 2 

Raise V CC (pin 16) to 12 volts. 

STEP 3 

After V CC has stabilized at 12 volts (including any ringing 
which may be present on the VCC 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 VCC to 5.2 volts. 

CAUTION: To prevent excessive chip temperature rise, VCC should 

not be allowed to remain at 12 volts for more than 1 second. 

STEPS 

Verify that the selected bit has program.med by connecting 
a 460n resistor to ground and measuring the voltage at the 
output pin. If a logic "1" is not detected at the output, the 
procedure should be repeated once. 

PROGRAMMING SPECI FICATIONS 

STEP 6 

If verification is positive, proceed to the next bit to be 
programmed. 

AUTOMATIC (see Fig. 2) 

STEP 1 

Connect VEE (Pin 8) to ground and VCC (Pin 16) to +5.2 
volts. Apply the proper address data and raise V CC (Pin 16) 
to 12 volts. 

STEP 2 

After a minimum delay of 100 /Js and a maximum delay of 
1.0 ms, apply a 2.5 mA current pulse to the first bit to be 
programmed (0.5 < PW < 1 ms). 

STEP3 

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 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 V CC to remain at 12 volts during the 

entire programming time. 

STEP 5 

After stepping through all address words, return VCC to 
+5.2 and verify that each bit has programmed. If one or 
more bits have not programmed, repeat the entire pro­

cedure once. 

LIMITS 
CHARACTE RISTIC SYMBOL 

MIN. TYP. MAX. 
UNITS CONDITIONS 

Power Supply Voltage 
To Program VCCP 11.5 12.0 12.5 Volts 
To Verify VCCV 5.0 5.2 5.4 Volts 

Programming Supply Current ICCp 250 mA VCC = 12.0 Volts 

Address Voltage 
logical "1" VIH 4.0 4.6 Volts 
logical "0" VIL 0.0 1.0 Volts 

Max. Time at VCC = Vccp 1.0 Sec. 

Output Programming Current lOp 2.0 2.5 3.0 mA 

Output Program Pulse Width tp 0.5 1.0 ms 

Output Pulse Rise Time 10 /Js 

Programming Pulse Delay (1) 
following VCC change td 0.1 1.0 ms 
between output pulses td1 0.01 1.0 ms 

NOTE: 

(1) Maximum is specified to minimize the amount of time V CC is at 12 volts. 
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SIGNETICS ECl HIGH PERFORMANCE 256-PROM • 10139 

MANUAL PROGRAMMING CIRCUIT 

-=-

ADDRESS 

+12V +5.2V 

PROGRAM 1 1 VERIFY 

--------, 
(MOMENTARY) 1 

16 I 

+20V 

3K 

--0 

~T-TEST I -=-
I POINT I 
I 
I 460.0. 
I 
I OUTPUTS 
I 
I 
I 
I 

CE 
OPEN 

7.5K 

-=- (ALL OUTPUTS) 

-=- -=- -=-

AUTOMATIC PROGRAMMING CIRCUIT 

ADDRESS .-J 
1 

1 

I 

U 
1 

I 
1 

u 
22 

~.-J L 
I 1 1 1 
1 1 1 I 
1123 8:123 8 1 12 81 
1 nnn n;nnn n:nn n 1 

OUTPUT ---.J LJ LJ L...t~ Ll.J LJ LJ L..t~ L!.J LJ y~ L-
1 I 1 1 1 
1 1 -11-td1 1 

~----I 1-- 1 
1 1 1 1 
-I I-~ I 
1 ...... 1-----------.;; 1 SECOND-----------__ _ 
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SI!I-DoliCS 1024 xl BIT BIPOLAR RAM OPEN COLLECTOR 93415A 
________ {93_415_A)_TR_I-S_TA_TE_{9_34_25A----I} 93425A 

MARCH 1975 

DIGITAL 8000 SERIES TTL MEMORY 

DESCRIPTION 

The 93415A and 93425A are high speed 1024-bit random 
access memories organized as 1024 words X 1 bit. With a 
typical access time of 30ns, they are ideal for cache buffer 
applications and for systems requiring very high speed main 
memory. 

Both the 93415A and 93425A require -a single +5 volts 
power supply and feature very low current PNP input 
structures. They are fu lIy TTL compatible, and include 
on-chip decoding and a chip enable input for ease of 
memory expansion. They feature either Open Collector or 
Tri-State outputs for optimization of word expansion in 
bussed organizations. 

Both 93415A and 93425A devices are available in the 
commercial temperature range (DoC to + 75°C). 

FEATURES 

• ORGANIZATION - 1024 X 1 

• ADDRESS ACCESS TIME - 45n5, MAXIMUM 

• WRITE CYCLE TIME - 45n5, MAXIMUM 

• POWER DISSIPATION - 0.5mW/BIT, TYPICAL 

• INPUT LOADING - (-100JlA) MAXIMUM 

• ON-CHIP ADDRESS DECODING 

• OUTPUT OPTIONS: 
93415A - OPEN COLLECTOR 
93425A - TRI-STATE 

• NON-INVERTING OUTPUT 

• BLANKED OUTPUT DURING WRITE 

• 16 PIN CERAMIC PACKAGE 

APPLICATIONS 

HIGH SPEED MAIN FRAME 
CACHE MEMORY 
BUFFER STORAGE 
WRITABLE CONTROL STORE 
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PIN CONFIGURATION 

I PACKAGE* 

CE 1 16 Vcc 

AO 2 

14 WE 

13 Ag 

9 AS 

"I - Ceramic 

TRUTH TABLE 

MODE CE WE DIN DOUT 
93415A 93425A 

READ 0 1 X STORED STORED 
DATA DATA 

WRITE "0" 0 0 0 1 High-Z 

WR ITE "1" 0 0 1 1 High-Z 

DISABLED 1 X X 1 High-Z 

x = Don't care. 

BLOCK DIAGRAM 

CE 



SIGNETICS 1024 X 1 BIT BIPOLAR RAM. 93415A, 93425A 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER l RATING UNIT 

Vee Power Supply Voltage +7 Vdc 

Yin I nput Voltage +5.5 Vdc 

VOH High Level Output Voltage (93415A) +5.5 Vdc 

Vo Off-State Output Voltage (93425A) +5.5 Vdc 

TA Operating Temperature Range 0° to +75° °c 

Tstg Storage Temperature Range -65° to +150° °c 

ELECTRICAL CHARACTERISTICS ooc :::;;;;;TA :::;;;;;+75°C, 4.75V :::;;;;;Vee :::;;;;;5.25 

93415A/93425A 
PARAMETER TEST CONDITIONS 

TYP2 
UNIT 

MIN MAX 

Vil Low Level Input Voltage Vee = MIN (Note 1) .85 V 

VIH High Level Input Voltage Vee = MAX (Note 1) 2.1 V 

Vie Input Clamp Voltage Vee = MIN, liN = -12mA -1.0 -1.5 V 
(Note 1,7) 

VOL Low Level Output Voltage Vee = MIN, 10l = 16mA 0.35 0.45 V 
(Note 1,8) 

VO H High Level Output Voltage (93425A) Vee = MIN, 10H = -2mA 2.4 V 
(Note 1,5) 

10lK Output Leakage Current (93415A) Vee = MAX, VOUT = 5.5V 1 40 J.1A 
(Note 6) 

10(OFF) Hi-Z State Output Current (93425A) Vee = MAX, VOUT = 5.5V 1 60 J.1A 
Vee = MAX, VOUT = 0.45V -1 -60 J.1A 
(Note 6) 

III Low Level I nput Current VIN = 0.45V -10 -100 J1A 
IIH High Level Input Current VIN = 5.5V 1 25 J1A 
lOS Short Circuit Output Current Vee = MAX, VOUT = OV -20 -100 rnA 

(93425A) (Note 3) 

lee Vee Supply Current Vee = MAX (Note 4) 
O<TA <25°C 120 155 rnA 
TA ~25°C 95 130 rnA 
TA :::;;;;;OoC 170 rnA 

CIN I nput Capacitance Vee = 5.0V, VIN = 2.0V 4 pF 

COUT Output Capacitance Vee = 5.0V, VOUT = 2.0V 7 pF 

NOTES: 

1. All voltage values are with respect to network ground terminal. 

2. All typical values are at Vcc = 5V, T A = 25°C. 

3. Duration of the short-circuit should not exceed one second. 

4. ICC is measured with the write enable and memory enable inputs grounded, all other inputs at 4.5V, and the output open. 

5. Measured with VI L applied to CE and a logic "1" stored. 

6. Measured with VI H applied to CEo 

7. Test each input one at the time. 

8. Measured with a logic "0" stored. Output sink current is supplied through a resistor to VCC. 

9. The Operating Ambient Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a two minute 

warm-up. Typical thermal resistance values of the package at maximum temperature are: 
</>JA Junction to Ambient at 400 fpm air flow - 50°C/Watt 

</>JA Junction to Ambient - still air - 90°C/Watt 

</>JA Junction to Case - 20° C/Watt 
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SIGNETICS 1024 X 1 BIT BIPOLAR RAM. 93415A1 93425A 

SWITCHING CHARACTERISTICS3 OoC ~TA ~+75°C, 4.75V ~VCC ~5.25 

93415A/93425A 
PARAMETER TEST CONDITIONS 

Typl 
UNIT 

MIN MAX 

Propagation Delays 

TAA Address Access Time 30 45 

TCE Chip Enable Access Time 15 30 

Tco Chip Enable Output Disable Time 15 30 

Two Write Enable to Output Disable Time 20 30 

TWR Write Recovery Time 20 30 

Write Set-up Times 

TWSA Address to Write Enable 
CL = 30pF 

5 0 R1 = 270Q 

Twso Data I n to Write Enable R2 = 600Q 40 35 

Twsc CE to Write Enable 5 0 

Write Hold Times 

TWHA Address to Write Enable 5 0 

TWHO Data I n to Write Enable 5 0 

TWHC CE to Write Enable 5 0 

Twp Write Enable Pulse Width (Note 2) 35 25 

AC TEST LOAD 

LOADING CONDITION INPUT PU LSES 

ALL INPUT PULSES 

VCC 

"::=;?l~lt 

DOUT "::n ___ =t- ~r 
~:t= ~5ns~ 

R2 CL 
(CAPACITANCE INCLUDING 
SCOPE AND JIG) 

NOTES: 

l>----ICE 
GND 

1. Typical values are at VCC = +5.0V, and T A = +25°C. 

2. Minimum required to guarantee a WRITE into the slowest bit. 

MEASUREMENTS: ALL CIRCUIT DELAYS ARE MEASURED AT THE +1.5V LEVEL OF INPUTS 
AND OUTPUT. 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

3. The Operating Ambient Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a two minute 
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warm-up. Typical thermal resistance values of the package at maximum temperature are: 

e JA Junction to Ambient at 400 fpm air flow - 50° C/Watt 

eJA Junction to Ambient - still air - 90°C/Watt 

e JA Junction to Case - 20° C/Watt 



SIGNETICS 1024 X 1 BIT BIPOLAR RAM. 93415A, 93425A 

SWITCHING PARAMETERS MEASUREMENT INFORMATION 

READ CYCLE 
ADDRESS ACCESS TIME 

r------------------------------------------+3 
ADDRESS '.5V 

~-----------------------------------------oV 
"'" STORED ~---------------------------------VOH 

'.5V 
~ ____________ .. ~O·~·S~TO~R~ED~ ______________ VOL 

CHIP ENABLE/DISABLE TIMES 

----------~ ~--------------W tv ~+---: ,----OV 

-DO-U-T -------------

T

-

C

-' '~5~mn--------mn~~-}_-1_.5V ___ ::: 

CHIP ENABLE 

WRITE CYCLE 
~----------+3 

ADDRESS '.5V 
'------------- OV 

TWSD ------t4 

"'" '.5V '.5V 
\ "0" 

~------------------- -------OV 

_-------+3 

CHIP ENABLE '.5V 
-----~----------_+------~~~-----OV 

-----;00/4--- TWp -~--

~---------------- +3 
WRITE ENABLE 

'-----""'+---------OV 

~:U~ n __ - n_ - - - - - _n ------~~=i~.5V TWR \¥.:~~~~~ V~ 
J' _ IN VOL 

MEMORY TIMING DEFINITIONS 

T WR Delay between end of WR ITE ENABLE pulse and 
when DATA OUTPUT becomes valid. (Assuming 
ADDRESS still valid-not as shown.) 

TWHO Required delay between end of WRITE ENABLE 
pulse and end of valid INPUT DATA. 

T CE Delay between beginning of CHIP ENABLE low 
(with ADDRESS valid) and when DATA OUTPUT 
becomes val id. 

T co Delay between when CHIP ENABLE becomes high 
and DATA OUTPUT is in off state. 

T AA Delay between beginning of valid ADDRESS (with 
CHIP ENABLE low) and when DATA OUTPUT 
becomes valid. 

TWSC Required delay between beginning of valid CHIP 
ENABLE and beginning of WRITE ENABLE pulse. 

Twp Width of WRITE ENABLE pulse. 

T WSA Required delay between beginning of valid ADD­
RESS and beginning of WRITE ENABLE pulse. 

Twso Required delay between beginning of valid DATA 
I NPUT and end of WRITE ENABLE pulse. 

Two Delay between beginning of WRITE ENABLE pulse 
and when DATA OUTPUT is in off state. 

T WHC Required delay between end of WRITE ENABLE 
pulse and end of CHIP ENABLE. 

TWHA Required delay between end of WRITE ENABLE 
pulse and end of valid ADDRESS. 
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SIGNETICS PACKAGES 
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B PACKAGE 
r--LEAD NO.1 

• [!J 

-r 
6.40 (,252) 
6.22 (.2451 

~~~........,......_l 

NOTES: 

1. Lead Material: Alloy 42 or equivalent. 

2. Body Material: Plastic. 

o Tolerances non cumulative. 

[TI Signetics symbol denotes Lead No.1. 

o Lead spacing shall be measured within this zone. 

FJ PACKAGE 

• 3.18 (.1251 
2.92 [ff5i 

t 

• 3.43 (.1351 
0.89 (,0351 3.05 (.1201 
0.38 (.0151 __ t_ 

-4-g~~ 19~9: 1-- ~;~ l;~;:--"'I 

6. Body dimensions do not include molding flash. 

7. Thermal Resistance: (") Ja = .16°C/mW. t-) Jc = 

.08°C/mW. 

8. All dimensions shown in parentheses are English. 

(Inches) 

LEAD NO.1 

t 
....,....,'"T'"-I'""T-..,....,--r-r--..,..T"'".,....,....--r..,..,.......~' ." 

I ..... ~----~::;': -l:~~~:--------

1.78 (.070IMAX._ -rll- fill 
0.58 (.0231 2.79 (.1101 
0.38 (.0151 2.29 (.0901 

NOTES: 
1. Lead material: Alloy 42 or equivalent, tin plated. 

2. Body material: Ceramic with glass seal. 

o Tolerances non cumulative. 

[3] Signetics symbol denotes Lead No.1. 

~ Lead spacing shall be measured within this zone. 

r 
1.27 (.0501 
0.38 1-:D15l 

1.02 (.0401 
0.51 (.0201 

-

, 8.01 (.3151 I -7.37 - U90i ---

1

_10.03_1.3951_1 
8.26 1.3251 

2.29 (.0901 

6. Thermal resistance: e Ja = .090°C/mW. e Jc = 
.025°C/mW. 

7. All dimensions shown in parentheses are English. 
(I nches) 



SIGNETICS PACKAGES 

IJA PACKAGE @Jr LEAD #1 

1 
L.",= ...... ~,...==-'==-==~=-==~~.....",=~ "( 
1

_1--_______ 23.62 (.930) 1 r' • 
22.61 1.890) 

~~ 
2.29 (.090) 

NOTES: 

1. Lead material: Kovar or equivalent, tin plated. 

2. Body material: Ceramic with Kovar or equivalent. 

7. Thermal resistance: (0:-) Ja = .080°C/mW, 8 Jc = 
.020°C/mW. 

3. Lid material: Ceramic, glass seal. 

[I] Tolerances non cumulative. 

~ Signetics symbol denotes Lead No.1. 

~ Lead spacing shall be measured within this zone. 

INB PACKAGE 

8. All dimensions shown in parentheses are English. 
(Inches) 

LEAD NO.1 

~~~~ 

15.49 ('.610) 

]~' 
~"---""----"~~~"----"'---""--"''---'''---...r''---..J 

I. - 31.24 (1.230) 
30.23 (1.190) --- 1.78 (.070) 

1
12.95 (.510) ___ , 

12.19 (.480) 

i ~~~ --=~:c 

JMWI

' f~?WJJJ;L::!~~"-",,,,, ----'--0,1 
( ITO 20 (008) 

, U r;~ 
318 ( 125) 

___ L 
, 2N 

165 (065) I 0 53 ~ .., __ _ .. 229 _ 15.74 (.620) 

0761.030) r-- 038 (015) (110)' 14.99 (.590) --

- - ~ :~~: (,090) @l 

NOTES: 

1. Lead material: Kovar or equivalent, gold plated. 

2. Body material: Ceramic with Kovar or equivalent. 

3. Lid material: Kovar or equivalent, gold plated, alloy 

seal. o Tolerances non cumulative. 

~ Signetics symbol denotes Lead No.1. 

~ Lead spacing shall be measured within this zone. 

7. Thermal resistance: (-) Ja ~ .050°C/mW, (-:) Jc = 
.015

u
C/mW. 

8. All dimensions shown in parentheses are English. 
(Inches) 
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SIGNETICS PACKAGES 

88 

IQ PACKAGE ;' LEAD NO 1 0 

l 
15.49 1.610) 

"'f 
___________ 36.32 11.430) ___________ ------1 .. 0-11 ~ 1.070) 

35.05 11.380) 0.76 1.030) r--- 12.951.510)---l 
I 12.19 1.480) I >...I°t----- ~;:~~ ::~~~: ---.... ·~I 

~ 1.065)J : 

0.76 1.030) 

Jl~~ 
~ ~

.38 (.015) 
1.52 1.060) 
1:14 1.045) 

NOTES: 
1. Lead material: Kovar or equivalent, tin plated. 

2. Body material: Ceramic with Kovar or equivalent. 

3. Lid material: Ceramic, glass seal. 

o Tolerances non cumulative. 

~ Signetics symbol denotes Lead No.1. 

[§J Lead spacing shall be measured within this zone. 

N PACKAGE 

f-ol.I------------;::~~ :::;!~: ------------~. \ 

NOTES: 

1. Lead Material: Alloy 42 or equivalent. 

2. Body Material: Plastic 

@]Tolerances non cumulative. 

@]Signetics symbol denotes Lead No.1. 

lli]Lead spacing shall be measured within this zone. 

__ 0.31 1.012) 

-.-----------ri 0.201.008) 

3.81 1.150) 
3.18 1-:125) I 

____ ---'-t ~ 

7. Thermal resistance: (-) Ja = .050° C/m W, 8 Jc = 
.010

u
C/mW 

8. All dimensions shown in parentheses are English. 
(Inches) 

----I 
14.10 1.555) 

J~" 
1.14 1.045) 
0.51 1.020) 14.99 1.590) 

1 

1.91 1.075) 
1.65 1.065) rr= 15.49 1.610)~ 

~ 

I .... ·I-------:~:~ ::~~~: --------·1 

6. Body dimensions do not include molding flash. 

7. Thermal Resistance: 8Ja= .12°C/mW,8Jc= 

.05°C/mW. 

8. All dimensions shown in parentheses are English. 
(I nches) 



stgnotics 
811 EAST ARGUES AVENUE 
SUNNYVALE, CALIFORNIA 9408S 
TELEPHONE: [408) 739-7700 
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