
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 

84 

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 
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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) 


