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~apid improvement in both the cost and performance of 
semiconductor memories has led to a dramatic increase in 
their usage in today's highly sophisticated electronic systems. 
Signetics has worked diligently over the the last 10 years to 
develop the various technologies necessary to satisfy the 
broad range of users' semiconductor memory requirements. 
As a result, in 1977, Signetics is able to offer the broadest 
bipolar and MOS memory product lines available in the 
industry. 

Signetics offers a complete line of bipolar Schottky RAMS, 
PROMs and other special memory products for high speed 
applications. These products are available with organizations 
ranging from 64 to 1024 bits for the RAM family and 256 to 8K 
bits for the PROM family. All Signetics' bipolar products are 
fabricated with double level metalization for maximum packag-
ing density and low cost. PROM fuses are constructed with 
nichrome links for the highest reliability and programming 
yield in the industry. Signetics will continueto advance bipolar 
memory "state of the art" in 1977 with the introduction of our 
new 16K PROM, 4K RAM and programmable array logic prod-
ucts. 

The MOS memory standard product line spans the many 
diverse memory application requirements of today's industry. 
Signetics' dynamic RAMs offer high bit density coupled with 
low standby power, while our static RAM family offers speed 
and ease of use. Ultra-violet (UV) eraseable EPROMs are 
available for use in development programs, with their ROM 
counterparts, in 8K and 16K densities in volume production. All 
Signetics' MOS 2600 series ROMs have a single +5V power 
supply and all industry standard pinouts are available. The 
MOS memory division also offers a complete shift register and 
character generator line. 

The 1977 Signetics Memory Data Manual contains all neces-
sary data on currently available products and those products 
which will be available in the future. In addition, the following 
pages provide product selection guides to aid the user in 
quickly selecting the optimum product for his particular sys-
tem application• 

Signetics reserves the right to make changes in the products 
contained in this book in order to improve design or perform-
ance and to supply the best possible products. Signetics also 
assumes no responsibility for the use of any circuits described 
herein and makes no representations that they are free from 
patent infringement. 
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BIPOLAR MEMORY CROSS REFERENCE 

AMD SIGNETICS 

2700/27LS00 82S16 
2701/27LS01 82517 
27S08/27LS08 82S23 
27S09/27LS09 82S123 
27S10 82S126 
27S11 82S129 
3101 82S25 
3101A/27S02 3101A 
93415 82S10 
93415A 82S10 
93425 82S11 
93425A 82S11 

FAIRCHILD SIGNETICS 

10149 10149 
10144 10144 
10410 10144 
10415 10146 
93403 82525 
93406 82S226 
93411 82S17 
93411A 82S117 
93415 82S10 
93415A 82S10 
93417 82S126 
93419 82S09 
93421 82516 
93421A 825116 
93425A 82S11 
93427 82S129 
93431 82S130 
93436 825130 
93438 82S140 
93441 82S131 
93442 82S240 
93446 82S131 
93448 82S141 
93452 82S136 
93453 82S137 
93454 82S280 
93457 82S126 
93464 82S281 
93467 82S129 

HARRIS SIGNETICS 

0064 82S25 
HM7602 82S23 
HM7603 82S123 
HM7608 82S2708 
HM7610 82S126 
HM7611 82S129 
7615 10149 
HM7620 82S130 
HM7621 82S131 
H M7640 82S 140 
HM7641 82S141 
HM7642 82S136 
HM7643 82S137 
HM7647 82S115 
HM7680 82S180 
HM7681 82S181 
HM7684 82S184 
HM7685 82S185 

INTEL SIGNETICS 

2708 82S2708 
2716 82S2716 
3101 82S25 
3101A 3101A 
3106/A 82S16 
3107/A 82S17 
3301A 82S226 
3302 82S230 
3322 82S231 
3601 82S126 
3602 82S130 
3604 82S140 
3605 82S136 
3608 82S180 
3622 82S131 
3624 825141 
3625 82S137 
3628 82S181 

Parts are pin for pin tunctional replacements except where noted. Signetics supplies most devices 
in both commercial and military temperature ranges. 

INTERSIL SIGNETICS 

5501 82S25 
5508 82S10 
5508A 82S10 
5518 82S11 
5518A 82511 
5523 74S201 
5523A 82S16 
5533 74S301 
5533A 82S17 
5600 82S23 
5603A 82S126 
5604 825130 
5605 82S140 
5610 82S123 
5623A 82S129 
5624 82S131 
5625 82S141 
56506 82S136 
56526 82S137 

MOTOROLA SIGNETICS 

4004A 82S226 
4064 82S25 
4256 82S16 
5005 825126 
10139 10139 
10144 10144 
10149 10149 

MMI SIGNETICS 

6200 82S226 
6201 82S229 
6205 82S230 
6206 82S231 
6246 8204 
6247 8205 
6300-1 82S126 
6301-1 82S129 
6305-1 82S130 
6306-1 82S131 
6330 82S23 
6331 82S123 

MMI SIGNETICS 

6340-1 82S140 
6341 825141 
6348 82S146 
6349 82S147 
6352 82S136 
6353 82S137 
6380 825180 
6381 82S181 
6385 82S2708 
6530 82S17 
6531 82S16 
H6555 82S09 
6560 82S25/3101A 

NATIONAL SIGNETICS 

74187 82S226 
745188 82S23 
745287 82S129 
74S288 82S123 
74S387 82S126 
74S570 82S130 
74S571 82S131 
74S572 82S136 
74S573 82S137 
8582 82S17 
86L99 82S25 
875295 82S140 
87S296 82S141 

T.I. SIGNETICS 

2708 82S2708 
74187 82S226 
74S188 82S23 
74S189 74S189 
74S200 74S200 
74S201 74S201 
74S209 82511 
74S270 82S230 
74S287 82S129 
74S288 825123 
745289 3101A 
745301 74S301 
74S309 82510 
74S370 82S231 
74S387 82S126 
74S472 82S147 
74S473 82S146 
74S474 82S141 
74S475 82S140 
74S476 82S137 
745477 82S136 
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BIPOLAR MEMORY SELECTION GUIDE 

DEVICE ORGANI- 
ZATION 

OUTPUT 
CIRCUIT' 

OUTPUT 
LOGIC2

ACCESS 
TIME [na]' 

TEMPERATURE 
RANGE3

PACKAGE N0. 
OF PINS 

MAX. 
ICC [mA]° 

CAMS 
10155 8X2 OE — 13 C F,N 18 140 

SAMS 
82S12 8X4 OC T 40 C F,N 24 160 
82S112 8X4 TS T 40 C F,N 24 160 

RAMS 
82S25 16X4 OC B 50 M,C F,N i6 105 
3101A 16X4 OC B 35 M,C F,N 16 105 
54/74S89 16X4 OC T 50 M,C F,N 16 105 
54/74S189 16X4 TS B 35 M,C F,N 16 110 

82S21 32X2 OC T 50 C F,N 16 130 

82S16 256X1 TS T 50 M,C F,N 16 115 
82S116 256X1 TS T 40 C F,N 16 115 
82S17 256X1 OC T 50 M,C F,N 16 115 
82S117 256X1 OC T 40 C F,N 16 115 
54/74S200 256X1 TS B 50 M,C F,N 16 130 
54/74S201 256X1 TS B 50 M,C F,N 16 130 
54/74S301 256X1 OC B 50 M,C F,N 16 130 

82S09 64X9 OC T 45 M,C I,N 28 190 

82S10 1024X1 OC B 45 M,C F,N 16 170 
82S110 1024X1 OC B 35 C F,N 16 170 
82S11 1024X1 TS B 45 M,C F,N 16 170 
82S111 1024X1 TS B 35 C F,N 16 170 
93415A 1024X1 OC B 45 M,C F,N 16 170 
93425A 1024X1 TS B 45 M,C F,N 16 170 

82S208' 256X8 TS B 60 C F 22 185 
82S210' 256X9 TS B 60 C F,N 24 185 

82S400' 4096X1 OC B 70 C I 18 155 
82S401' 4096X1 TS B 70 C I 18 155 

ROMS 
825226 256X4 OC — 50 M,C F,N 16 120 
82S229 256X4 TS — 50 M,C F,N 16 120 

82S214 256X8 TS — 60 M,C F,N 24 175 

82S230 512X4 OC — 50 M,C F,N 16 140 
82S231 512X4 TS — 50 M,C F,N 16 140 

82S215 512X8 TS — 60 M,C F,N 24 175 
82S240 512X8 OC — 60 M,C F,N 24 175 
82S241 512X8 TS — 60 M,C F,N 24 175 

8228 1024X4 TTL — 50 C F 16 170 

82S280 1024X8 OC — 70 M,C F,N 24 140 
82S281 1024X8 TS — 70 M,C F,N 24 140 

82S290 2048X8 OC — 80 M,C F,N 24 170 
82S291 2048X8 TS — 80 M,C F,N 24 170 

To be announced 

NOTES 

1. Output circuit: 
OE =Open emitter 
OC =Open collector 
TS = Tri-state 

3. Temperature range: 
C =Commercial (0° C to X75° C) 
M = Military (-55° C to X125° C) 
All ECL 10.000 series (-30° C to +85° C) 

2.Output logic: 4. Commercial (0°C to *75°C) 
T =Transparent—input data appears on output during Write 
8 =Blanked—output is banked during Write 

1 

a 
I 

1 
12 Si1~RL~tiCS 



BIPOLAR MEMORY SELECTION GUIDE (Cont'd) 

DEVICE 
ORGANI• 
ZATION 

OUTPUT 
CIRCUIT' 

OUTPUT 
LOGICS 

ACCESS 
TIME fns) 

TEMPERATURE 
RANGE' 

PACKAGE N0. 
OF PINS 

MAX. 
ICC (mAf 

EQUIUA-
LENT ROM 

PROMS 
82S23 32X8 OC — 50 M,C F,N 16 77 —
82S123 32X8 TS — 50 M,C F,N 16 77 —
10139 32X8 OE — 15 C F,N 16 145 —

82527 256X4 OC — 40 C F 16 140 —
82S126 256X4 OC — 50 M,C F,N 16 120 82S226 
82S129 256X4 TS — 50 M,C F,N 16 120 82S229 
10149 256X4 OE — 20 C F 16 150 —

82S114 256X8 TS — 60 M,C F,N 24 175 82S214 

82S130 512X4 OC — 50 M,C F,N 16 140 82S230 
82S131 512X4 TS — 50 M,C F,N 16 140 82S231 

82S115 512X8 TS — 60 M,C F,N 24 175 82S215 
82S140 512X8 OC — 60 M,C F,N 24 175 82S240 
82S141 512X8 TS — 60 M,C F,N 24 175 82S241 

82S136 1024X4 OC — 60 M,C - F,N 18 140 —
82S137 1024X4 TS — 60 M,C F,N 18 140 —

82S180 1024X8 OC — 70 M,C F,N 24 175 82S280 
82S181 1024X8 TS — 70 M,C F,N 24 175 82S281 
82S2708 1024X8 TS — 70 M,C F,N 24 175 —

82S184 2048X4 OC — 100 M,C I 18 120 —
82S185 2048X4 TS — 100 M,C I 18 120 —

82S190 2048X8 OC — 70 M,C I 24 175 82S290 
82S191 2048X8 TS — 70 M,C I 24 175 82S291 

FPLAS 
82S100 16X48X8 TS — 50 M,C I,N 28 170 —
82S101 i6X48X8 OC — 50 M,C I,N 28 170 —

PLAS 
82S200 16X48X8 TS — 50 M,C I,N 28 170 —
82S201 i6X48X8 OC — 50 M,C I,N 28 170 —

FPGAS 
82S102 16X9 OC — 30 M,C I,N 28 170 —
82S103 16X9 TS — 30 M,C I,N 28 170 — 

'To be announced 

NOTES 

1. Output circuit: 
OE =Open emitter 
OC =Open collector 
TS = Tri-state 

2. Output logic: 
T =Transparent—input data appears on output during Write 
B = Blanked—output is blanked during Write 

3. Temperature range: 
C =Commercial (0° C to +75° C) 
M =Military (-55° C to ~i25° C) 
All ECL 10,000 series (-30° C to +85° C) 

4. Commercial (0° C to +75°C) 
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MOS MEMORY CROSS REFERENCE 

51GNETICS 

RAMS ROMs 
CHARACTER 
GENERATORS 

E 
PROMS 

SHIFT 
REGISTERS 

AMD 
AM2101/9101 2101 
AM2111 /9111 2111 
AM2112/9112 2112 
AM2102/9102 2102/2102A 
AM9060 2680 
AM9216 2617 
AM9208 2608 
AM1402 2502 
AM1403 2503 
AM1404 2504 
AM1405 2505 
AM1506 2506 
AM1507 2507/2517 
AM2806 2512 
AM2807 2524 
AM2808 2525 
AM2809 2521 
AM2833 2533 

AMI 
6830 2608 

EA 
2308/8308 2608 
4600 2600 

FAIRCHILD 
35L38 2101 
2102 2102 
4096 2660 
3343 2521 

3343 2522 

3347 2532 

3349 2518 

3533 2533 

GI 
2513 2513 
2516 2516 
2530 2530 
2580 2580 
9316A/B 2616 
2509 2509 

2510 2510 
2511 2511 
2533 2533 

INTERSIL 
IM7552 2102 
IM7712 2512 

IM7722 2525 

IM7780 2532 
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MOS MEMORY CROSS REFERENCE lConYd) 

SIGNETICS 

RAMS ROMs 
CHARACTER 
GENERATORS 

E 
PROMS 

SHIFT 
REGISTERS 

INTEL 
2101 2101 
2111 2111 
2112 2112 
2102/2102A 210212102A 
1103 1103 
21076 2680 
2104 2660 
2115 2115' 
2125 2125' 
2114 2614' 
2308 2607 
2316E 2616 
2704 2704 
2708 2708 
1402A 2502 
1403A 2503 
1404A 2504 
1405A 2505 

MOSTEK 
M K4007 2501 
M K4102 2102 
M K4096 2660 
M K4027 2627' 
M K30000 2607 
M K34000 2316 
M K3708 2708 
M K1007 2532 

MOTOROLA 
2102/A 2102l2102A 
6604 2660 
6830 2608 
6570 2609 

NATIONAL 
MM2101 2101 
MM2111 2111 
MM2112 2112 
MM2102 2102 
MM5280 2680 
M M506 2506 
M M507 2507/2517 
M M 1402A 2502 
M M1403A 2503 
M M 1404A 2504 
M M2521 2521 
MM2522 2522 
MM5058 2533 
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MOS MEMORY CROSS REFERENCE lCont'd) 

SIGNETICS 

RAMS ROMs 
CHARACTER 
GENERATORS 

E 
PROMs 

SHIFT 
REGISTERS 

TI 
TMS4039 2101 
TMS4042 2111 
TMS4043 2112 
TMS4033-35 2102/2102A 
TMS1103 1103 
TMS4060 2680 
TMS4700 2607 
TMS3112 2518 
TMS3120 2532 
TMS3128 2521 
TMS3129 2522 
TMS3133 2533 
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MOS MEMORY SELECTION GUIDE 

DEVICE ORGANIZATION 
OUTPUT 
CIRCUIT' 

ACCESS/CYCLE 
TIME (nsJ 

TEMPERATURE 
RANGE2 PACKAGE N0. OF PINS 

CLOCK/CE/TTL 
COMPATABILITY 

POWER 
SUPPLIES (V) 

RAMS 

T
 

T
 

T
 

T
 

T
 

T
 

T
 

T
 

T
 

T
 

T
 

T
 

T
 

T
 

T
 

T
 

T
 

T
 

T
 

T
 

T
 

T
 

T
 

T
 

T
 

T
 

T
 
T
-
-
-
 

T
 

T
 
T
-
-
 

Z
 

Z
 

Z
 

Z
 

Z
 

Z
 

Z
 

Z
 

Z
 

Z
 

Z
 

Z
 

Z
 

Z
 

Z
 

Z
 

Z
 

Z
 

Z
 

Z
 

Z
 

Z
 

Z
 

Z
 

Z
 

Z
 

Z
 

Z
 

Z
 

Z
 

Z
 

Z
 

Z
 

Z
 
~
'
 Z
 

Static 
2501 256X1 TTL 100011000 C 16 Yes +5,-9 
25L01 256X1 TTL 1000/1000 C 16 Yes '5,-12 
2101 256X4 TS 1000/1000 C 22 Yes +5, Gnd 
2101-1 256X4 TS 500/500 C 22 Yes +5, Gnd 
2101-2 256X4 TS 650/650 C 22 Yes +5, Gnd 
2111 256X4 TS 1000/1000 C 18 Yes +5, Gnd 
2111-1 256X4 TS 500/500 C 18 Yes +5, Gnd 
2111-2 256X4 TS 650/650 C 18 Yes +5, Gnd 
2112 256X4 TS 1000/1000 C 16 Yes +5, Gnd 
2112-1 256X4 TS 500/500 C 16 Yes +S, Gnd 
2112-2 256X4 TS 650/650 C i6 Yes +5, Gnd 
2606 256X4 TS 7501750 C 16 Yes +5, Gnd 
2606-1 256X4 TS 500/500 ' C 16 Yes +5, Gnd 
2102 1024X1 TS 1000/1000 C 16 Yes +5, Gnd 
2102-1 1024X1 TS 500/500 C 16 Yes +5, Gnd 
2102-2 1024X1 TS 650/650 C 16 Yes +5, Gnd 
2102A 1024X1 TS 350/350 C 16 Yes +5, Gnd 
2102AL 1024X1 TS 350/350 C 16 Yes +S, Gnd 
2102A-2 1024X1 TS 250/250 C 16 Yes +5, Gnd 
2102AL-2 1024X1 TS 250/250 C 16 Yes +5, Gnd 
2102A-4 1024X1 TS 450/450 C 16 Yes +5, Gnd 
2102AL-4 1024X1 TS 450/450 C 16 Yes +5, Gnd 
2102A-6 1024X1 TS 650/650 C 16 Yes +S, Gnd 
21F02 1024X1 TS 350/350 C 16 Yes +5, Gnd 
210F02-2 1024X1 TS 250/250 C 16 Yes +5, Gnd 
21F02-4 1024X1 TS 450/450 C 16 Yes +5, Gnd 
21102. 1024X1 TS 1000/1000 C 16 Yes +5, Gntl 
21L02-1 1024X1 TS 500/500 C 16 Yes +5, Gnd 
21L02-2 1024X1 TS 650!650 C 16 Yes +5, Gnd 
21L02-3 1024X1 TS 400/400 C 16 Yes +S, Gnd 
2115' 1024X1 OD 45/45 C 16 Yes +5, Gnd 
2115L' 1024X1 OD 45/45 C 16 Yes +5, Gnd 
2125' 1024X1 TS` 45/45 C 16 Yes +S, Gnd 
2125L" 1024X1 TS 45/45 C 16 Yes +5, Gnd 
2614" 1024X4 TS 200/200 C 18 - +5, Gnd 
2613* 4096X1 TS 200/200 C 18 - +5, Gnd 

Dynamic 
1103 1024X1 OD 300/480 C I, N 18 No +20, +16, Gnd 
2660 4096X1 TS 250/375 C F, I, N 16 Yes +12, *5, Gnd 
2660-1 4096X1 ,TS 300/425 C F, I, N 16 Yes +12, *5, Gnd 
2660-2 4096X1 TS 350/500 C F, I, N 16 Yes +12, *5, Gnd 
2660-3 4096X1 TS 1401375 C F, I, N 16 Yes +12, 'S, Gnd 
2680 4096X1 TS 200/400 C F, I, N 22 No +12, +_5, Gnd 
2680-1 4096X1 TS 270/470 C F, I, N 22 No +12, *5, Gnd 
2680-2 4096X1 TS 350/800 C F, I, N 22 No +12, *-5, Gnd 
2627" 4096X1 - 1501320 C F 16 - +12, 'S, Gnd 
2627-1" 4096X1 - 2001200 C F 16 - +12, _5, Gnd 
2627-2' 4096X1 - 2501250 C F 16 - +12, 'S, Gnd 
2690' 16,384X1 - 1501375 C - 16 - +12, ±5, Gnd 

'To be announced 

NOTES 
1. Output circuit: 

TS = Tri-state 
OD =Open drain 
BD =Bare drain 
PD =Pull down 
PP =Push-pull 

2. Temperature range: 
C =Commercial (0 °C to +75 °C) 
M = Military (-55° C to +125 ° C) 
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MOS MEMORY SELECTION GUIDE (Cont'd) 

DEVICE ORGANIZATION 
OUTPUT 
CIRCUIT' 

ACCESS/CYCLE 
TIME (nsJ 

TEMPERATURE 
RANGES PACKAGE N0. OF PINS 

CLOCK/CE/TTL 
COMPATABILITY 

POWER 
SUPPLIES (V) 

ROMS 
Static 
2530 512X8 TS 700!700 C 1, N 24 Yes ±5, -12 
2609 128X9X7 TS 500/500 C F, I, N 24 Yes +5, Gnd 
2607 1024X8 TS 500/500 C F, I, N 24 Yes +5, Gnd 
2608 1024X8 TS 550/550 C F, I, N 24 Yes +5, Gnd 
2608-1 1024X8 TS 450/450 C F, I, N 24 Yes +5, Gnd 
2580 2048X4 TS 950!950 C I, N 24 Yes +5,-12 
2600 2048X8 TS 500/500 C F, I, N 24 Yes +5, Gnd 
2600-1 2048X8 TS 300/300 C F, I, N 24 Yes +5, Gnd 
2616 2048X8 TS 450 C F, I, N 24 Yes +5, Gnd 
2616-1 2048X8 TS 350 C F, I, N 24 Yes +5, Gnd 
2617 2048X8 TS 450 C F, I, N 24 Yes +5, Gnd 
2617-1 2048X8 TS 350 C F, I, N 24 Yes +5, Gnd 
2632' 4096X8 - 500/500 C I, N 24 - +5, Gnd 
2633' 4096X8 - 450/450 C I, N 24 - +5, Gnd 

CHARACTER GENERATORS 
2513 64X8X5 TS 600(600 C I, N 24 Yes 'S, -12 
2516 64X6X8 TS 600/600 C I, N 24 Yes ±5, -12 
2526 64X9X9 TS 700/700 C I, N 24 Yes +5,-12 

UV EPROMS 
1702A 256X8 TS 1000/1000 C I 24 Yes +5,-9 
2704 512X8 TS 450/450 C I 24 Yes +12, *_ 5, Gnd 
2708 1024X8 TS 450!450 C I 24 Yes +12, ' 5, Gnd - 

STANDARD ROM CODE 

DEVICE CODE N0. DESCRIPTION 

STATIC ROM 
2530 
2608 
2609 

2580 

CM3530 
CN0000 
CN6571 

CN6571 A 
CN6575 

CMXXXX 

Code Converter, ASCH to EBCDIC and EBCDIC to ASCII 
10X7 Upper and Lower Case ASCII Character Generator 
128 ASCII Characters in 7X9 Matrix Count Down 
128 ASCII Characters in 7X9 Matrix Count Up 
128 ASCII Characters in 7X9 Matrix Count Up with Special Characters 
Random code pattern for evaluation purposes 

CHARACTER GE 
2513 

2516 

2526 

NERATOR 
CM2140 
CM2170 
CM3021 
CM3030 
CM4800 
CM2150 

CM3001 / 3010 
CM3041 

CM3970/3980 
CM3400 
CM3940 
C M 6760 

New ASCII Character Generator, Upper Case, 7X5, Horizontal Scan 
ASCII Character Generator, Upper Case with Yen Sign, 7X5, Horizontal Scan 
ASCII Character Generator, Lower Case, 7X5, Horizontal Scan 
Old ASCII Character Generator, Upper Case, 7X5, Horizontal Scan 
Katakana Character Generator, 7X5, Horizontal Scan 
ASCII Character Generator, Upper Case, 5X7, Vertical Scan 
ASCII Character Generator, Upper Case, 10X7, Vertical Scan (2 chips) 
ASCII Character Generator, Lower Case, 10X7, Vertical Scan 
ASCII Character Generator, Upper Case, 12X8, Vertical Scan (2 chips) 
ASCII Character Generator with EBCDIC and BAUDOT code translations, Upper Case, 7X9, Vertical Scan 
ASCII Character Generator, Upper Case, 7X9, Horizontal Scan 
Katakana Character Generator, 7X9, Horizontal Scan 

'To be announced 
NOTES 

1. Output circuit: 
TS = Tri-state 
OD =Open drain 
BD =Bare drain 
PD =Pull down 
PP =Push-pull 

2. Temperature range: 
C =Commercial (O° C to +75 ° C) 
M =Military (-55 ° C to X725 ° C) 
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MOS MEMORY SELECTION GUIDE ICont'dJ 

DEVICE ORGANIZATION 
OUTPUT 
CIRCUIT' 

ON CHIP 
RECIRCULATE 

TEMPERATURE 
RANGEt PACKAGE 

N0. Of 
PINS 

N0. Of 
CLOCKS 

TYPICAL 
SPEEO 
(MHz( 

CLOCK/CE/TTL 
COMPATABILITY 

POWER 
SUPPLIES (UI 

SHIFT REGISTERS 
Static 
2518 32X6 BD Yes C N 16 1 3.0 Yes +5, -12 
2519 40X6 BD Yes C N 16 1 3.0 Yes +5, -12 
2509 50X2 TS Yes C N, K 14110 1 3.0 Yes +5, -5, -12 
2532 80X4 PP Yes C N 16 1 3.0 Yes +5, -12 
2510 100X2 TS Yes C N, K 14/ 10 1 3.0 Yes +5, -5, -12 
2521 128X2 PP Yes C N 8 1 3.0 Yes +5, -12 
2522 132X2 PP Yes C N 8 1 3.0 Yes +5,-12 
2511 200X2 TS Yes C N. K 14/10 1 3.0 Yes +5, -5, -12 
2527 240X2 PP Yes C N 8 1 2.5 Yes +5, -12 
2528 250X2 PP Yes C N 8 1 2.5 Yes +5, -12 
2529 256X2 PP Yes C N 8 1 3.0 Yes +5, -12 
2533 1024X1 PP Jumper C N 8 1 2.0 Yes +5, -12 

Dynamic 
2506 100X2 BD No C T, N 8 2 4.0 No +5, -5 
2507 100X2 7.SKPD No C T, N 8 2 4.0 No +5, -5 
2517 100X2 20KPD No C T, N 8 2 4.0 No +5, -5 
2505 512X1 BD Yes C K 10 2 3.0 No +5, -5 
2524 512X1 BD Yes C N 8 2 5.0 No +5, -5 
2502 256X4 BD No C N 16 2 10.0 No +5, -5 
2503 512X2 BD No C TA, N 8 2 10.0 No +5, -5 
2504 1024X1 BD No C TA, N 8 2 10.0 No +5, -5 
2512 1024X1 BD Yes C K 10 2 5.0 No +5, -5 
2525 1024X1 BD Yes C N 8 2 3.0 ND +5, -5 

'To be announced 

NOTES 

1 Output circuit: 
TS = Tri-state 
00 =Open drain 
BD =Bare drain 
PD =Pull down 
PP =Push-pull 

2 Temperature range: 
C =Commercial (D ° C to +75 ° C) 
M =Military (-55 ° C to X125 ° C) 
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10155 • F,N 

DESCRIPTION 
The 10155 is a 16-bit ECL Content Address-
able Memory (CAM) organized as an array 
of 8 words by 2 bits. Each cell of the array 
consists of a D-type latch and an exclusive-
ORcomparator, along with control logic for 
reading, writing and masking. 

The modes of operation possible with the 
10155 are associate, masked associate, 
read, write, and hybrid. Lines Yo-YT are used 
for linear word select in the read/write 
mode, and are used as outputs for match/ 
mismatch information in the associate 
mode. 

In associate operation, t o and (,contain in-
formation to be compared. If the latches at a 
particular Y location are in a state matching 
the input data, that Y line goes low. 

The Y outputs are open emitters, allowing 
expansion in multiples of 2 bits by tying 
additional 10155's to the Y bus lines. To 
inhibit comparison of a particular bit, the 
corresponding Ao or Al line is held low. 

In the read mode, the state of the selected 
cells appears on outputs Do and D,. In the 
write mode, these outputs are transparent, 
following the state of t o and I1. 

In Hybrid mode, one of the to or It data 
inputs may be associated with the Qno or 
Qnt cells respectively. If a match exists, the 
corresponding Yn line(s) will go low, and can 
be used to address the other half of the 
memory for writing new data. Thus, it is 
possible to write It in Qnt where Io matches 
Qno or vice versa. 

BLOCK DIAGRAM 

r, 
a 

u~Yv 1141► 

~j Y,H 
W O 1171 
m V Y. ~—i 

¢O f V° HI
1151 

V, H 
(141 

Y, H 

~1„I 

lel 

12) 

MODE CONTROL 

131 

BIT 0 BIT 1 

16-BIT LATCH 
ANO COMPARATOR 

ARRAY 

I IN/OUT BUFFERS 

I
oT Do ~ 

171 (el 

I, ~ D, 
1121 1131 

FEATURES 
• 

• 

12ns associate time (max.) 
Linear address select 
Singie bit masking 

• 50 f2 output drive 
• ECL 10K compatible 
• Open emitter match lines for easy bit 

expansion 
• SOk f2 input pulldown resistors (except 

on Y lines) 

APPLICATION 
• Content addressable memory systems 

RECOMMENDED 
OPERATING VOLTAGES 
• V CC1 - V CC2 - OV 

TRUTH TABLE (POSITIVE LOGIC) 

PIN CONFIGURATION 

F,N PACKAGE• 

vccl 

Y, C 
Y~ C 
v' C 

Y, C 
D, C 
I, C 
w~ 

YEE C 

'F = Cerdip 
N =Plastic 

la vccz 
17 V, 

lfi V, 

15 V, 

1d V, 

13 D, 

,2 I. 

11 Ao 

10 A, 

MODE AO Al IO 11 W DO D1 On0 On1 Yn 

ASSOCiatel 1 1 1/0 1/0 X 0 0 Qno Qnt Qn0010 + Qn1 ~+ 11 
ASSociatel,2
(masked) 

1 0 1/0 X 1 0 Dt Qno Qnt Qn0(~lo 

ASSOCiatel,2
(masked) 

0 1 X 1/0 1 Do 0 Qno Qn1 Qnt 01t 

Read3 0 0 X X 1 Doe D tz Qno Qnt 0 (Selected address) 

Write3,4 0 0 1/0 1/0 0 to It to It 0 (Selected address) 
Hybrids 1 0 1/0 1/0 0 0 It Qno It•Yn QnO~lo 
Hybrids 0 1 1/0 1/0 0 It 0 lo•Yn Qnt Qnt ~+ It 

X =Don't care 
Qno =Contents of address n, Bit 0 In = 0 to 7) 
Qnl =Contents of address n, Bit t 
NOTES 
1. 1 Ihighl =Mismatch, 0 Ilowl =Match 
2. Read mode: Do = Qoo • Vo + Qlo • Y, + • • • + Qno • YT 

Dl = Qol • Yo + Ql1 • Y, . • • + Q~1 • YT 
3. In normal operation a single Y address is selected for read or write 
4. Write is transparent 
5. Simultaneous Associate and Write at all "Match" addresses. 

LOGIC DIAGRAM (TYPICAL BIT) 

O 

ftititit>t 

O 

S~IIC~tiCS 23 



10155 • F,N 

ABSOLUTE MAXIMUM RATINGS vcct =vccz = ov 

PARAMETER RATING UNIT 

VEE Supply voltage -8 Vdc 

VIN Input voltage 0 to VEE Vdc 

to Output source current 40 mAdc 
Temperature Range °C 

TA Operating - 30 to +85 
T~ Operating junction 125 

TSTG Storage -55 to +125 

DC ELECTRICAL CHARACTERISTICSI vcct =vccz = ov, vEE _ -5.2v, RL =son to _2v 

PARAMETER 
TEST 

CONDITIONS 

-30 ° C +25 ° C +85 ° C 
UNIT 

Min Typ Max Min Typ Max Min Typ Max 

Input voltage 
VIL Low 
VIH High 
VILA Low threshold 
vIHA High threshold 

-1.890 

-1.205 

-0.890 
-1.500 

-1.850 

-1.105 

-0.810 
-1.475 

-1.825 

-1.035 

-0.700 
-1.440 

v 

Output voltage 

VOL Low 
VoH High 

VIH =Max, VIL =Min 
-1'89 
-1.06 

-1.675 
-0.89 

-1.65 
-0.96 

-1.70 
-0.89 

-1.85 
-0.81 

-1.825 
-0.89 

-1.615 
-0.70 

V 

VOLA Low threshold 
VOHA High threshold VIHA =Min, /ILA =Max -1.08 

-1.655 
-0.98 

-1.63 
-0.91 

-1.595 

Input current 
IIL Low 
IIH High 

Y,A,I,W =VIL Min 0.5 ~ 
A =VIH Max 

I,W =VIH Max 
Y =VIH Max 

220 
200 
50 

IEE Supply current VIH Max 115 140 mA 

AC ELECTRICAL CHARACTERISTICSz -3o°C <_ TA <+85°C, vcct =vccz =+2V, vEE _ -3.2V, RL = 5011 to ground 

PARAMETER FROM TO TEST CONDITIONS 
LIMITS 

UNIT 
Mina Typa Max 

Associate time ns 

TAI It Y± 8 12 
TAz q+ Y+ 9 12 

Disable time ns 

Tpt A- Y- 8 12 

Tpz A+ D- 4 7 

To3 Y+ p- 9 13 

Setup and hold time ns 

THt Hold time W+ A+ 1 0 

Ts2 Setup time A- Y- 15 11 

TH2 Hold time W+ Y± 3 1 

Tss Setup time Y+ ~y /- 3 2 
TH3 Hold time W+ I± 3 1 
Tsa Setup time I± W+ 5 3 

Tw Write pulse width 10 5 ns 

Access time ns 

TA3 Write W- D± Tsa ? Tw 13 17 

Tqa Write I+,- D+,- 9 13 

TA5 Read Y- D+ 6 10 

Tqs Read A- D+ 4 

NOTES 
1. Each ECL 10K series device has been designed to meet the do and ac specifications after thermal 

equilibrium has been established. The circuit is in a test socket or mounted on a printed circuit board 
and transverse air flow greater than 500 linear fpm is maintained. 

2. Refer to do characteristics. 
3. Minimum allowed. 
4. All typical values are at Tq =+25°C. 
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10155 • F,N 

VOLTAGE WAVEFORMS 

READ CYCLE 

f TD~~ 

MODE SEIECT 

f 7A8 ~►. 
T D2+ 

Y SELECTED Y 
ZONE LINE) 

Y U NSELECTEO Y 

TD3 ~ ~ - TD3~ 
I~ LINESI 

D TAB VALID DATA OUT 

WRITE CYCLE 

~--- TS2 -~ ~'TH1~ 

A MODE SELECT 

~-TD1 ~. 

I 
Y 

~I ~i I~ 

TH2 

SELECTED Y 
10 NE LIN EI 

f 

Y 

I~ 
3 

~I

I ~ll~ 
U NSELEC TED V 

(7 LINESI 
TW

W 

T  

WRITE PULSE 

TS4 

VALID INPUT DATA 

D 

~_ TA6 -7 A4~ 

DATA OUT VALID 

F-T A3 ~ 

ASSOCIATE CYCLE 

A~ 

r TAZ+ MISMATCH 

M ATCM 

f-TA7_y ~ - TA1 ~' 

~~~ 

MODE SELECT 

~TD7~ 

Y OUTPUT 

INPUT DATA 
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10155 • F,N 

MEASUREMENT CIRCUIT 

ASSOCIATE TIME I TO Y (TAB) 

PULSE 
GENERATOR 

~1.2V 
0 EN

`J_ _ .y. _ - _- 
.1~ 

11 

JUMPER 

S~O -'W~ 
6012 

55 2 ~~ 
6012 

'~I~ 

~2.OV 

18~ 1Z 

O.F1 ~2OF 
11 O

-0.2V 

2 

BNC 

SOLID CO-AX 
(ALL EQUAL LENGTH) 
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82S12-F,N • 82S112-F,N 

DESCRIPTION 
Data is stored in a single storage matrix 
which is addressed via 2 independent sets of 
address inputs, designated respectively as 
Port A and Port B. 

Data can be read from memory via either 
Port A or B, through their respective output 
sets. However, input data (latched on the 
leading edge of write enable in the input 
data latches) is written only in memory 
locations specified by the address on Port 
A, regardless of Port B. 

When both Port addresses are equal, data 
from the same location can be read in either 
or both Port output sets by means of output 
select lines SA and Ss. During Write, new 
data stored in memory is immediately trans-
ferred on both Port output sets. 

When both Port addresses are different, 2 
different locations can be simultaneously 
read from memory. It is also possible to 
simultaneously read through Port B while 
writing new input data through Port A by 
utilizing the "AN" address to specify the 
location of the word to be written, and the 
"BN" address to specify the word to be read. 

Both devices are ideally suited for high 
speed accumulator and buffer memories, 
and can be readily expanded to form larger 
arrays by means of their output select and 
write enable lines. 

Both the 82S12 and 82S112 are available 
over the limited temperature range of +10° C 
to +75°C. Over this temperature range, 
specify N82S12/82S112F,N. 

TRUTH TABLE 

FEATURES 
• Address access time: 40ns max 
• Write cycle time: 65ns max 
• Power dissipation: S.SmW/bit typ 
• Input loading: -250µA max 
• On-chip address decoding 
• Output options: 

82S12 Open collector 
82S112 Tri-state 

• Non-inverting outputs 
• Input data latches 
• Two write enable lines 
• Separate output enable lines 
• Output follows data input during write 
• TTL compatible 

APPLICATIONS 
• Buffer memory 
• Accumulator register 
• Data routing/shifting 
• ALU control 
• Multiprocessor memory management 
• Bandwidth increase by multi-operand 

fetch 
• Communication controllers 
• I/O data packing/unpacking 
• Large FIFO memories 

MODE WE WE IN SA Sg 

PORT 

ADDRESS 

82S12 82S112 

(ON)A (ON)B (ON)A (ON)B 

Disabled 1 1 X 1 1 Hi-Z Hi-Z 

Stored Stored 
0 X 0 1 Data 1 Data 

Hi-Z 

or X 
1 0 

A = B 
1 

Stored 
Data 

Hi Z 
Stored 
Data 

Stored Stored Stored Stored 
Read 0 0 Data Data Data Data 

X 1 0 1 iANj 1 ]ANj Hi-Z 
1 0 A# B 1 [BNj Hi-Z (BNj 
0 0 IAN) [BN] [ANj [BNj 

1 1 1 1 Hi-2 Hi-Z 
0 1 A= B IN 1 IN Hi-Z 
1 0 1 IN Hi-Z IN 

Write 1 0 1/0 0 0 IN IN IN IN 

1 1 1 1 Hi-Z Hi-Z 
0 1 A# B IN 1 IN Hi-Z 
1 0 1 IBNj Hi-Z [BNj 

~ ~ IN IBNI IN IBNi 

x =Don't care 
I I =Contents of 

PIN CONFIGURATION 

F,N PACKAGE' 

WE C 

~= C 
~~ C 
Ao C 
A, C 
^= C 
5A C 
OlA C 
02A C 

03A 10 

04A 11 

GND 12 

'F = Cerdip 
N =Plastic 

za vcc 

23 WE 

zz i, 

zl i, 

zo eo

19 B, 

18 B, 

,> >,e 
i6 04B

15 03g 

14 02B

13 01 g 

s~n~t~es z~ 



82S12-F,N • 82S112-F,N 

BLOCK DIAGRAM 

I, Ir I, I, 

Q(3) 
1(2) 

Q(zz) ~(z1) 

(~31 
i + 

WE 

~~ C 

INPUT DATA REGISTER 
~yE (D =LATCHES) 

(1) 

I WRITE 
AMP. 

ADDRESS 
(R EAD/WRITE) 

A0 ~( ► 

A' ~( ► 
(6) 

Ax o—f 

PORT 
IAI 

O 
O 

O 

~-► 
^-► 

~► 

—! 

(READ/WRITE) 

r 8 WORD %4-BIT ~ 
L STORAGE MATRIX J 

f 

f 

t 

--►~ !--

(READ ONLY) 
~--

n (B) (sl n0) (13) ( 4) (15) (16) 

01A OPA 03A 04A 01B 02B 03A 04B 

ABSOLUTE MAXIMUM RATINGS 

PORT 
(B) 

1 :
B 
D
E
C
O
D
E
R
 

ADDRESS 
(READ ONLY) 

(20) 
f-4 Ba

(1S) 
~Q B~ 

(1e> 
f0 Bz

n 

PARAMETERS RATING UNIT 

Vcc Supply voltage +7 Vdc 
ViN Input voltage +5.5 Vdc 

Output voltage Vdc 
VOH High (82S12) +5.5 
Vo Off-state (82S112) +5.5 
IiN Input current ±30 mA 
IouT Output current +100 mA 

Temperature range °C 
Tq Operating 0 to +75 
TSTG Storage -65 to +150 
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82S12-F,N • 82S112-F,N 

DC ELECTRICAL CHARACTERISTICS +1o°C <_ Tq <_ 75°C, 4.75V <_ VCC ~ 5.25V 

PARAMETERS TEST CONDITIONS 
82S12 82S112 

UNIT 
Min Type Max Min Type Max 

Input voltage 
VIH Hight 
VIL Lowt 
VIC Clampt,3 

Vcc = 5.25V 
Vcc = 4.75V 

VcC = 4.75V, IIN = -18mA 

2 

-0.8 
0.85 
-1.2 

2 

-0.8 
0.85 
-1.2 

V 

Output voltage 
VOH Hight,4 
VOL Lowts 

Vcc = 4.75V 
IOH = -2mA 
IOL = 9.6mA 0.35 0.45 

2.4 
0.35 0.45 

V 

Input current 
IIH High 
IIL Low 

VIN = 5.5V 
VIN = 0.45V 

1 
-10 

25 
-250 

1 
-10 

25 
-250 

µ q 

Output current 
IOLK Leakages 
IoIOFF) Hi-Z states 

los Short circuit3.~ 

VCc = 5.25V 
Vour = 5.25V 
Vour = 5.25V 
Vour = 0.45V 

Vour = OV 

1 40 

-20 

1 
-1 

40 
-40 
-70 

µA 
µA 

mA 
Icc Vcc supply current8 VCC = 5.25V 110 160 110 160 mA 

Capacitance 
CIN Input 
VOUT Output 

Vcc = 5.OV 
VIN = 2.OV 

VOUT = 2.OV 
5 
8 

5 
8 

pF 

AC ELECTRICAL CHARACTERISTICS +1o°C<_TA<+75°C,4.75V<_VCC~5.25V,Rt=470S2,R2=1kS2,CL=30pF 

PARAMETER TO FROM 
LIMITS 

UNIT 
Min T p2y Max 

Access time 
TAA Address 
TSE Port select 

Output 
Output 

Address 
Output enable 

40 
30 

ns 

Disable time 
TsD Port deselect Output Output enable 30 

ns 

Two Valid time Output Write enable 40 ns 
Setup and hold time 

TWSA Setup time 
TWHA Hold time Write enable Address 15 

5 
10 
0 

ns 

Twso Setup time 
TWHD Hold time Write enable Data in 15 

10 
Pulse width 

TwP Write enable 45 
ns 

NOTES 

1. All voltage values are with respect to network ground terminal. 
2. All typical values are at VCc = SV, Tq = 25° C. 
3. Test one at the time. _ 
4. Measured with Vii applied to Sx and a logic high stored. 
5. Measured with a logic low stored. Output sink current is supplied through a resistor to VCC~ 
6. Measured with ViH applied to Sx. 
7. Duration of short circuit should not exceed 1 second. 
8. Icc is measured with all inputs at 4.SV and the outputs open. 

O 

0 
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82S12-F,N • 82S112-F,N 

TEST LOAD CIRCUIT 

ycc 

t 

PULSE 
GENERATOR 

+S.OV 1K 
5111 

1 

PULSE 
GENERATOR 

PULSE 
GENERATOR 

TIMING DIAGRAMS 

LOADING CONDITION 

Ao A, Ar

WE 

IN

$% 

GND 

DUT 

READ CYCLE 

VCC 

VCC 

(DN) 

'SV 

CL 

(CAPACITANCE INCLUDING 
SCOPE AHO JIG) 

~3V 

AN ` •N 

1.SV 

i.SV 

DV 

Sx 

} 1.5~ 

+3V 

_ 

.t.. 
DV 

~~ VON 

•1.SV 

VOL lDNlx 

j +1.SV 

~~~~ 

~' — TSE 

TAA 

AN

BN 

(O NIA 

(O NtB 

-~.sv 

Port Address: AN = BN 

... ~ 1.SV 

1.SV 1.SV 

t.SV ~ AN

 TSD~.t.. 

1.SV 

.~~~ VOL 

+av 

OV 

+3V 

OV 

+3V 

ov 

VOH 

TAA 

1.SV CaN~ 1.SV 

TSE 

Port Address: AN # BN 

VOH 

VOL 

VOLTAGE WAVEFORM 

INPUT PULSES 

All IN PUT PULSES 
+3.OV 

~O% 

10% 
OV 

~- 6ns ~ 6n~ 

+9.OV 10% 

90% 

~— Bnt f 6n~ 

Measurements: Atl circuit delays are measured at the 

+1.SV level of inputs end output. 
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82S12-F,N • 82S112-F,N 

TIMING DIAGRAMS cCont'd) 

WE 

WE 

Sp 

SIMULTANEOUS READ/WRITE CYCLE 

 ~~  
V . 

—TwsD—►I~—TwMD~ 

(ON)A 

sB 

(ONiB 

~~

P 

3V 

 ~~ OV 

  3V 

 ~~ OV 

 -3V 

T A'y 

TWSA 

~ — TSE 

— TWD 

ov 
-3V 

OV 

+3V 

OV 

~~~ vox 
1.SV ~AN~=1N ~N = .,p.. 

r+N 8 N 

I N

WE 

WE 

SX 

IDN)X 

j 

~ — TSE — ~ 

Tpp 

CBN~ 

Port Address: AN # BN 
AN =Write 

BN =Read 

PORT A WRITE CYCLE 

 ~1.SV 1.SV 

`WSD ~TWHD~~ 

T WSA 

1.SV 

TWP  I TWNA~ 

1 SV 

~N 

TSE 

TwD—

Port Address: AN = BN 

1 SV ~ 
N - 

..e.. 

VOL 

*3V 

0 

VOH 

VOL 

v 

OV 

+3V 

OV 

3V 

V 

+3V 

OV 

VOM 

V OL 

MEMORY TIMING 
DEFINITIONS 
TSE Delay between beginning of Out-

put Enable low (with Address 
valid) and when Data Output 
becomes valid. 

TSD Delay between when Output En-
able becomes high and Data 
Output is in Hi-Z or high state. 

TAA Delay between beginning of valid 
Address (with Output Enable low) 
and when Data Output becomes 
valid. 

TWHD Required delay between end of 
Write Enable pulse and end of 
valid Input Data. 

TwP Width of Write Enable pulse. 
TWSA Required delay between begin-

ning of valid Address and begin-
ning of Write Enable pulse. 

Twso Required delay between begin-
ning of valid Data Inputandend of 
Write Enable pulse. 

Two Delay between beginning of Write 
Enable pulse and when Data 
Output reflects the Data Input. 

TWHA Required delay between end of 
Write Enable pulse and end of 
valid Address. 
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82S25-F,N • 3101A-F,N • 54/74S89-F,N • 54/74S189-F,N 

DESCRIPTION APPLICATIONS 
This family of Read/Write Random Access • Scratch pad memory 
Memories is ideal for use in scratch pad and • Buffer memory 
high-speed buffer memory applications. • Push down stacks 

These products are fully decoded memory •Control store 

arrays with separate input and output lines. 
They feature pnp inputs and 1 chip enable 
line for ease of memory expansion. 

During Write, the outputs of each product 
assume a logic state by the output access 
time and the truth table. 

The family is available in the commercial 
and military temperature ranges. For the 
commercial temperature range (0°C to 
+75° C) specify the N prefix, and forthe mili-
tary temperature range (-55°C to+125°C) 
specify the S prefix. The 54/74S89/189 mili-
tary temperature range product is ordered 
as S54S89/189. The S.grade product is 
supplied in the F package only. 

FEATURES 
• Output access time: 

N82S25: 50ns 
N3101A:35ns 
N54/74S89: SOns 
N54/74S189: 35ns 

• Power dissipation: 6.25mW/bit, typ 
• Input loading: 

N grade: -100µA max 
S grade: -150µA max 

• On-chip address decoding 
• Output options: 

82S25: Open collector 
3101 A: Open collector 
54/74S89: Open collector 
54/74S789: Tri-state 

• Schottky processed 
• TTL compatible 

TRUTH TABLE 

PIN CONFIGURATION 

CE WE DIN 

82S25 3101A 54/74S89 54/74S189 

DATA OUT 

Read 0 1 X Stored Stored Stored Stored 
data data data data 

Write "0" 0 0 0 1 1 1 Hi-Z 
Write "1" 0 0 1 1 1 0 Hi-Z 
Disable 1 X X 1 1 1 Hi-Z 

BLOCK DIAGRAM 

Ao (1— ~~ 

A, (1 ~► 

A, (74~i 

A' (1—)►

(2) 
CE—► 

ADDRESS 
DECODING 

CHIP ENABLE 

woaD 
1 

WORD F H 

(3) 
WE 

vCC = 1161 
GND = 181 
( 1 =Pin number 

WORD 
16 

READ/WRITE 

BIT 1 BIT 2 

(4)I (5)~ (6) 

I I, D, 

BIT 3 

~-
e1T a 

(T)~ 10)I (91~ (12)~ (11)~ 

D, 11 D, 1, D, ( 

I 
DATA IN AND OUT 
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82S25-F,N • 3101A-F,N • 54/74S89-F,N • 54/74S189-F,N 

ABSOLUTE MAXIMUM RATINGS 

PARAMETERt RATING UNIT 

Vcc Supply voltage +7 Vdc 

ViN Input voltage +5.5 Vdc 

Output voltage Vdc 
VoH High +5.5 

Temperature range °C 
Tq Operating 

N grade 0 to +75 
S grade -55 to +125 

TSTG Storage -65 to +150 

DC ELECTRICAL CHARACTERISTICS N grade: 0°C <_ Tq _<+75°C, 4.75v < Vcc <_ 5.25v 
S grade: 55° C <_ Tq <_ +125° C, 4.5V <_ Voc <_ 5.5V 

PARAMETER TEST CONDITIONS 
N GRADE S GRADE 

UNIT 
Min Type Maz Min Type Maz 

Input voltage V 

ViL Low Vcc =Min .85 •80 
ViH High Voc =Max 2.0 2.0 

Vic Clamp IiN = -12mA, Vcc =Min -1.0 -1.5 -1.0 -1.5 

Output voltage V 
VoL Low3.4 IouT = 16mA, Vcc =Min 0.35 0.45 0.35 0.5 
VOH High (54/74S189) IouT = 2mA 2.4 2.4 

Input current uq 
IiL Low ViN = 0.45V -10 -100 -10 -150 

IiH High ViN = 5.5V 10 25 

Output current 
IOLK Leakage CE=high,Vour=5.5V,Vcc=Min <1 100 <1 100 µq 

los Short circuit (54/74S189) Vour = OV -30 -100 -30 -100 mA 

10(OFF) Hi-Z (54/74S189) 2.4 ?VouT ? 0.4V ±50 ±50 µq 

ICc Supply current4 mA 
82S25,54/74S89 80 105 80 120 

3101A 80 105 80 120 
54/74S189 80 110 80 110 

Capacitance Vcc = S.OV PF 
CIN Input ViH = 2.OV 5 5 
Cour Output VouT = 2.OV, CE =high 8 8 

O 

O 

f♦ 
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82S25-F,N • 3101A-F,N • 54/74S69-F,N • 54/74S189-F,N 

AC ELECTRICAL CHARACTERISTICS R, = 27oi2, R2 = so0tt, CL = 30pF, See ac test load 
N grade: 0°C 5 TA <_ +75°C, 4.75V <_ VCG <_ 5.25V 

S grade: -55°C <_ TA <+125°C, 4.5V <_ Vcc ~ 5.5V 

PARAMETER TO FROM 
N82S25, 
N74S89 

S82S25, 
S54S89 

N3101A, 
N74S189 

S3101A, 
S54S189 UNIT 

Min Type Maz Min Type Max Min Type Maz Min Type Maz 

Access time ns 
TAA Address 35 50 35 60 25 35 25 50 

TCE Chip enable 20 35 20 35 12 17 12 25 

Tco Disable time Output Chip 
enable 

20 35 20 35 12 17 12 25 ns 

Two Response time Output Write 
enable 

20 25 20 30 15 25 15 30 ns 

TwR Write recovery time 35 50 35 60 22 35 22 40 ns 

Setup and hold time ns 
TWSA Setup time Write Address 5 -8 10 -8 0 0 
TWHA Hold time enable 5 0 10 0 0 10 

TwsD Setup time Write Data in 30 15 30 15 25 30 
TWHD Hold time enable 5 -3 10 -3 0 10 

Twsc Setup time Write CE 0 -5 0 -5 0 0 
Twrfc Hold time enable 5 0 5 0 0 0 

Pulse width ns 

TwP Write enables 30 18 30 18 25 30 

NOTES 

1. All voltage measurements are referenced to the ground terminal. Terminals not specifically refer-
enced are left electrically open. 

2. Typical values are at Vcc =+S.OV and TA =+25°C. 
3. Output sink current is supplied through a resistor to VCC 
4. All sense outputs in low state. 
5. To guarantee a Write into the slowest bit. 
6. Positive current is defined as into the terminal referenced. 
7. Positive logic definition: high ~ +S.OV, low = GND. 
8. Test each input one at a time. 

TEST LOAD CIRCUIT 

PULSE 
GENERATOR 

•5. V 1k 

PULSE 
GENERATOR 

PULSE 
GENERATOR 

LOADING CONDITION 

VCC 

1K 

VCC 

~S.OV 

R, 

TtlL R, 

(INCLUDES JIG AND SCOPE CAPACITANCEI 

VOLTAGE WAVEFORM 

INPUT PULSES 

ALL INPUT PULSES 
3 OV 

~0% 

10% 
OV 

f 5ns ~ Sna 

~3.OV 10% 

90% 
OV 

—5ns —+ ~— 5ns 

Measurements: All circuit delays are measured at the 
+t.SV level of inputs and output. 

~

1
1 
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-~ 

ON ~SV 

*3 

OV 

VON 

 VOL 

t.3V 

82S25-F,N • 3101A-F,N • 54/74S89-F,N • 54/74S189-F,N 

TIMING DIAGRAMS 

READ CYCLE 

ADDRESS 1.SV 

0" STORED 

DN i.SV 1" STORED 

TAA 

Address Access Time 

CHIP y  1.3V 
 OV 

TCE —► TCD ff— 
VOH 

1.SV 

Chip Enable/Disable Times 

3V 

VOL 

ADDRESS 

IN

WRITE CYCLE 

1.SV 

~1.SV 

CHIP ENABLE 

TWSD 

~1.5V 

TWMA 

~— Twsc —► 

1.SV 

J 
w TWHD -~ 

OV 

^ ~~~~~.3 

- 1.SV 

1 .SV 

TWSA-►~- TWP -► TWHC --►, 

WRITE ENABLE ~i.sv ~i.sv 

~. T WD .y 

Dry t.SV 

OV 

OV 

TWR IN , ~.B.. 
~~~ VON 

i.SV 
I N = "1" 

VOL 

s~nnt~cs ss 



82S21-F,N 

DESCRIPTION 
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 de-
coder when the chip enable input, CE is at 
logic high. WSoand WSt are the write select 
inputs for the bit 0 and bit 1 of the word 
selected. WE is the write control input. 
When WSN and WE are both at logic low 
data on the Dloand Dlt data linesarewritten 
into the addressed nvord. The read function 
is enabled when either WSN or WE is at logic 
high. 

An internal latch provides the Write-While-
Read capability. ̀ `;`nen the latch control line 
(strobe) is logic high and data is being read 
from the 82S21, the latch is effectively 
bypassed. The data at the output wil I be that 
of the addressed word. When strobe goes 
from a logic high to logic low, the outputs 
are latched and will remain latched regard-
less of the state of any other address or 
control line. When strobe goes from low to 
high, the outputs unlatch and will assume 
the contents of the present address word. 

FEATURES 
• Address access time: SOns max 
• Write cycle time: 

Transparent mode: 45ns max 
Latched mode: 60ns max 

• Power dissipation: 7.SmW/bit typ 
• 32mA output sink capability 
• On-chip output latches 
• Bit masking control lines 
• Write-While-Read function 
• Non-inverting open collector outputs 
• TTL compatible 

APPLICATIONS 

• 

Scratch pad memory 
Buffer memory 
Accumulator register 
Control store 

TRUTH TABLE 

PIN CONFIGURATION 

CE WE WSO WS1 STROBE MODE OUTPUTS 

X 
0 
1 
1 

X 
X 
1 
0 

X 
X 
X 
1 

X 
X 
X 
1 

0 
0 

1 or 1 
1 or 1 

Output hold 
Disabled 

DON=(Ann)atlast CE=high 
DON =high 

Read (transparent/latched) 
Read (transparent/latched) 

DON = IAM) 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 
1 

0 

0 

1 

X 

X 

Write data 

Write data 

DON = (Ann> at last strobe =1 

DON =DIN 
Write data into bit 0 only 

Write data into bit 1 only 

If strobe =low: 
DON = (AMI at last strobe= l 

If strobe =high: 
DON = DIN or (AM1 as per WSN 

=Contents of 
I =High —low transition 

ABSOLUTE MAXIMUM RATINGS 

PARAMETERt RATING UNIT 

Vcc Supply voltage +7 Vdc 
VIN Input voltage +5.5 Vdc 
VoH Output voltage +5.5 Vdc 

IiN Input current ±30 mA 
IouT Output current +100 mA 

Temperature range °C 
Tn Operating 0 to +75 
TSTG Storage -65 to +150 

ss s~n~ties 



82S21-F,N 

LOGIC DIAGRAM 
WE 

(~0) Aa 

(~~) A' 

~ 

WORD 0 

(») A: 
I

A
A 

_J 

(70) A, I _ I  I WORD 1 

J 

~` ~~-1 

"' ° 
~ 

I I 
I I 

(5) CE 

)6) STROBE 

VCC (16) 

GND = (81 

I ) Pin number 

DI, We, 

DC ELECTRICAL CHARACTERISTICS o°C <_ Tn <_ 75°C, a.75v <_ vcc <_ 5.25v 

PARAMETERS TEST CONDITIONS 
LIMITS 

UNIT 
Min Type Max 

Input voltage 
ViL Lowy 
ViH Highs 
V)c CIamP~•3

Vcc = 4.75V 
VCC =5.25V 

VCC = 4.75V, IiN = -18mA 
2 

-0.8 

0.85 

-1.2 

V 

Output voltage 
VoL Low~,4 Vcc = 4.75V, IOL = 32mA 0.35 0.45 

V 

Input current 
IiL Low 
IIH High 

ViN = 0.45V 
ViN = 5.5V <1 

-1.6 
25 

mA 
µA 

Output current 
IOLK Leakages 

VCC = 5.25V 
Vour = 5.25V 1 40 

µA 

Icc Vcc supply currents Vcc = 5.25V 100 130 mA 

Capacitance 
Cw Input 
CouT Output 

Vcc = S.OV 
Vw = 2.OV 

Vour = 2.OV 
5 
8 

pF 

0 

w 

Q. 
a 
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82S21-F,N 

AC ELECTRICAL CHARACTERISTICS o°C<_TA <+75°Ga.~Sv<_vcc~5.2sv, R1=150f2,Rp=sooft CL=30pF 

PARAMETER TO FROM TEST CONDITIONS 
LIMITS 

UNIT 
Min Type Max 

Access time 
TAA Address 
TCE Chip enable 

Output 
Output 

Address 
Chip enable 

Latched or transparent read 
40 
40 

50 
50 

ns 

Disable time 
TCD Chip enable Output Chip enable Latched or transparent read 40 50 

ns 

Setup and hold time 
TWSA Setup time 
TVVHq Hold time 

Write Address Latched or transparent write 
15 
5 

10 
0 

ns 

TWSD Setup time 
TWHD Hold time 

Write Data in Latched or transparent write 25 
5 0 

Twsc Setup time 
TWHC Hold time 

Write CE Latched or transparent write 15 
5 

10 
0 

TCEs Setup time 
TCEH Hold time 

Strobe Chip enable Latched read 50 
5 

40 
0 

TADH Hold time Output Address Latched read 5 0 

Pulse width 
Tsw Strobe 
TwP Write inputs 

Latched read 
Latched or transparent write 

30 
25 

ns 

Latch time 
TSLR Read strobe 
Tst_w Write strobe 
TLRW WWR strobe 

Strobe 
Strobe 
Write 

Address 
Write 

Strobe 

Latched read 
Latched write 
Write while read 

50 
40 
10 

40 
30 
5 

ns 

Delatch time 
TDL Strobe Output Strobe Latched read 20 25 

ns 

Two Valid time Output Write Latched or transparent write 30 40 ns 

NOTES 
1. All voltage values are with respect to network ground terminal. 
2. All typical values are at Vcc = SV, Tn =+25`C. 
3. Test each input one at a time. 
4. Measured with a logic low stored. Output sink current is supplied 

MEMORY TIMING 
DEFINITIONS 

TcE 

TCD 

TWHD 

Delay between beginning of Chip 
Enable high (with Address valid) 
and when Data Output becomes Twp 
valid. Two 
Delay between when Chip Enable 
becomes low and Data Output is 
in high state. 

TAA Delay between beginning of valid TCEs 
Address (with Chip Enable high) 
and when Data Output becomes 
valid. 
Required delay between begin- TCEH 
Wing of valid Chip Enable and 
beginning of Write Enable pulse. 
Required delay between end of 
Write Enable pulse and end of TSLR 
Chip Enable. 

TwsA Required delay between begin-
ning of valid Address and begin-
ning of Write Enable pulse. 
Required delay between end of 
Write Enable pulse and end of 
valid Address. TADH 
Required delay between begin-

TWSC 

TWHC 

TWHA 

TwsD 

Tsw 

through a resistor to VCC~ 
5. Measured with ViL applied to CE, and VIH to strobe. 
6. Icc is measured with all inputs at 4.SV, and the outputs open. 

Wing of valid Data Inputandend of 
Write Enable pulse. 
Required delay between end of 
Write Enable pulse and end of 
valid Input Data. 
Width of Write Enable pulse. 
Delay between beginning of Write 
Enable pulse and when Data 
Output reflects the contents of the 
Data Input. 
Minimum delay between leading 
edge of Chip Enable and trailing 
edge of Strobe, for latching valid 
output data. 
Required delay between trailing 
edge of Strobe and end of Chip 
Enable, for latching valid output 
data. 
Minimum delay between Address 
valid time and trailing edge of 
Strobe, for latching valid output 
data. 
Minimum width of Strobe pulse 
required to update contents of 
output data latches. 
Required delay between trailing 
edge of Strobe and end of valid 

Tst_w 

Address. 
TDL Delay between leading edge of 

Strobe and when output data 
latches are released. 

TLaw Minimum delay required between 
trailing edge of Strobe and lead-
ing edges of Write Enableor Write 
Select for latching old outputdata 
(being read) while new data is 
being written (at the same ad-
dress). 
Minimum delay between leading 
edge of Write Enable or Write 
Select and trailing edge of Strobe 
for latching data being written in 
output data latches. 
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82S21-F,N 

TEST LOAD CIRCUIT 

PULSE 
GENERATOR 

+S.OV 1K 
O 1 

ycc 

1K 

O 

51R 

PULSE 
GENERATOR 

PULSE 
GENERATOR 

PULSE 
GENERATOR 

TIMING DIAGRAMS 

Aa A, Ay
Dla

DI, 

WE 

ws, 

ws, 

STROBE 

CE 

GND 

DUT 

VCC 

VCC 

DOa

Do, 

TRANSPARENT READ 

+S.OV 

(INCLUDES JIG 8 
SCOPE CAPACITANCE) 

STROBE ~~ 

ADD 

1.5V 

* 3V 

OV 

 ̀ +3V 

~1.SV 

CE  

DON 

[/;//!! ~~~j~~~~'I  I 
`1.SV 

TAA •~ 

1.SV~ 

OV 

~ +3V 

I 

~TCD~ 

/.SV~ 

VOL 

Output Latches Not Used 

OV 

VOH 

VOLTAGE WAVEFORM 

+3.OV

OV 

+3_OV 

INPUT PULSES 

~ Sn9 

90 0 

10% 

Measurements: All circuit delays are measured at the 

+1.SV level of inputs and outputs. 

O 

W 

O 
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82S21-F,N 

TIMING DIAGRAMS tConYd) 

LATCHED READ 

ADD 

CE 

STROBE 

TAA 

°v 

3V 

T ADH 
_yI 

1.SV~ I '~ 

~I TDL I~ 

SV 

Output Latches Used 

TRANSPARENT WRITE 

1 .SV 

V OH 

~~~~ VOL 

1.SV 1 .SV } 

3V 

OV 

3V 

OV 

'3V 

~1.SV 

DOH 

isv isv 

SV 1.SV 

ICES 

I 
I 

1
I1-' I 

 ~~TCEH'~iTCD ~ I

~t.SV 1.SV 

T SLR 

TSW 

STROBE 

ADD I 

1 .SV } I 

CE   I 
I I
  OV 

f TWSC I TWP I TyrHC~rTCD~ 

I  I I  i I   -3V 
WS H, WE i }1.SV 1.SV~ T

,I
~`  

WMA- ~ L
i I T I °° 

r TWSA- '~I ~TWSD~~TWHD~ I I 

____~___f—~I I~___ r ___ .3V 

1 SV 1.SV I 

DIH  ~ I ~~  
..°.. J  I  OV 

I I TWp I I 

DOH _ - _ - 

~I//!!//////!/////////!/////!/!(/!//!!(///////I~~/~`S_ - _ -J } 1-5V- - 
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Output Latches Not Used 
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82S21-F,N 

TIMING DIAGRAMS cCont'd) 

LATCHED WRITE 

~1.SV 

ADD 

CE 

WSH, WE 

DIH 

STROBE 

DOH

ADDR 

CE 

1.SV 

3V 

I ~~ OV 

`
y 

'T 

} t.SV I 

TWP ~ I~ TWHC~ 

1.SV 1.SV 

 ~~ W~ D~ 
~T W SAK I OV 

—T WSD - I ~ I IV 

I 1 SV 1.SV 
II 

~H   ` ~ 

1 

I  OV 

I  T SLW   
I ~ 3V 

I 1.SV 1.SV TADM~ 

I 
 TSW 

  ~ OV 

r I  TWD , I 
 ~~ VOH 

OV 

-IV 

I ~!!!!/!!!///~~////!%/!f~`
SV

Output Latches Used 

WRITE-WHILE-READ 

AM-1 x1.5V AM 1.SV 

WSH, WE 

VOL 

1.SV 1.SV 

~TWSC  

~1.SV 

~ - 1 T W SA~
I

• TLRW I
 L_ 

STROBE ~ 1.SV I 

I 

~TWSD~TWHD~ 

TWP 

DI H 

DOH 

 TWMC~ 

1.SV~ 

Imo'-- T WHA— '~ 

-----~  I   I 
1.SV 1.SV 

I ~~ _ J~ 
I 

~AM_t OUTPUT VALID 

I 

~3V 

OV 

HIV 

OV 

~3V 

OY 

~3V 

OV 

~3V 

OV 

VOH 

VOl 

O 

W 

r 
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82S21—F,N 

TYPICAL APPLICATION 

BASIC 8—BIT FULLY BUFFERED ACCUMULATOR 

"B" REGISTER 
INPUT DATA 

c~

LOAD 
CONTROL 

Do 

/ (4)
l4) 

"B" REGISTER 

D, 
—~ 

erszl 
—f 

y 

Eo ~ 

50 
82533 

l4) 

D,., 

5 
82$33 

e82521r 82521 "A" REGISTER +8  52~ 82521 

T —'T TT 

szsz 

82521 

82521 

Do .~. i 1 
Bo A~ S, A, Bz Ar B~ A~ 

741st cp 

~~ r T ,I r 1 

E s

By use of the control lines So and Si data is loaded into the "A" register through inputs Dx or from the 
outputs of the 74181's (Ex) to the 82S33's and stored in the 82521's organized as a 32X8 RAM register. 
Data is loaded directly into the "B"register. With this arrangement, thefunction A+B—A (A plus B into AI 
can be performed in 70ns, typically, starting from data stored in the 82S21's. 

Ba A, Bs As Bs As B~ A, 

CIN 74181 
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82S16/116-F,N • 82S17/117-F,N 

DESCRIPTION 
The 82S16/116 and 82S17/117 are read/ 
write memory arrays which feature either 
open collector or tri-state output options for 
optimization of word expansion in bused 
organizations. Memory expansion is further 
enhanced by ful I on-chip address decoding, 
3 chip enable inputs and pnp input transis-
tors which reduce input loading to 25µA for 
a high level, and -100µA for a low level. 

During Write operation, the logical state of 
the output of both devices follows the com-
plement 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 immediate verifi-
cation following a Write cycle. 

Both devices have fast read access and 
write cycle times, and thusare ideallysuited 
in high-speed memory applications such as 
cache, buffers, scratch pads, writable con-
trol stores, etc. 

Alt devices are available in the commercial 
temperature range (0°C to +75°Cl and are 
specified as N82S16/116/17/117, For N. 
The 82S16 and 82S17 are also available in 
the military temperature range 1-55°C to 
+125°C) and are specified as S82S16/17. 

FEATURES 
• Address access time: 

82S116/117: 40ns max 
• Write cycle time: 

82S116/117: 25ns max 
• Power dissipation: 1.SmW/bit typ 
• Input loading: 

N82S116/117: -100µA 
• Output follows complement of data input 

during Write 
• On-chip address decoding 
• Output option: 

82S16/116: Tri-state 
82S17/117: Open collector 

• Schottky clamped 
• TTL compatible 

APPLICATIONS 
• Buffer memory 
• Writable control store 
• Memory mapping 
• Push down stack 
• Scratch pad 

TRUTH TABLE 

PIN CONFIGURATION 

MODE CE' WE DIN
ROUT 

82S16/116 82S17/117 

Read 0 1 X Stored Stored 
data data 

Write "0" 0 0 0 1 1 
Write "1" 0 0 1 0 0 

Diasabled 1 X X High-Z 1 

"'0" =All CE inputs low; "1' =one or more CE inputs high. 
X =Don't care. 

BLOCK DIAGRAM 

WRITE AMPLIFIERS 

1 16 

31 
DI 

no Oy 
A, 10-  ~► 

Ii) 
A: O—~ 
A II~̂51 

An 

An 
1:16 
1x1 

DECODER 

-1~ 
I 
I 
I 
I 
1 

i6Xt6 
MATRIX 

f-0 WE 
1141 

ADD-
RESS 
BUFFER R W 

1141 I 1 
131 

O CE, 

16 141 

____~ 16 1 O CE, 

OUTPUT 
BU FER 

SENSE AMPLIFIERS 
(61 

ADO 

A.Oy 

As 01--+" ADD 
1 i6 

19) 
A:O+ 

~1

RESS 
BUFFER 

1:16 
IVI DECODER 

A, 
(11) 
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82S16/116-F,N • 82S17/117-F,N 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER RATING UNIT 

Vcc Supply voltage +7 Vdc 
Vw Input voltage +5.5 Vdc 

Output voltage +5.5 Vdc 
Vour High (82S17) 
Vo Off-state (82S16) 

Temperature range °C 
TA Operating 

S82S16/17 -55 to + 125 
N82S16/17, N82S116/117 0 to +75 

TSTG Storage -65 to +150 

DC ELECTRICAL CHARACTERISTICS N82S116/117, N82S16/17: 0°C 5 TA <_ +75°C, 4.75V 5 Vcc < 5.25V 

S82S16/17: -55°C <_ TA 5 +125°C, 4.SV 5 Vcc ~ S.SV 

PARAMETER TEST CONDITIONS 
N82S16/17/116/117 S82S16/17 

UNIT 
Min Type Max Min Type Max 

Input voltage2 
ViH High 
ViL Low 
Vic Clamp3 

Vcc =Max 
Vcc =Min 

Vcc =Min, IiN = -12mA 

2.0 

-1.0 
0.85 
-1.5 

2.0 

-1.0 
0.8 
-1.5 

V 

Output voltage2 
VOH High (82S16/116)4 
VoL Lows 

Vcc= Min 
IOH = -3.2mA 
IpL = 16mA 

2.6 
0.35 0.45 

2.4 
0.35 0.5 

V 

Input current3 
IiH High 
IiL Low 

Vcc =Max 
ViN = 5.5V 

ViN = 0.45V 
1 

-10 
25 

-100 
1 

-10 
25 

-250 

mA 

Output current 
IOLK Leakage (82S17/117)s 
IO(OFF) Hi-Z state 182S16/116)s 

los Short-circuit (82S16/116)~ 

VouT = 5.SV 
Vour = S.SV 

VouT = 0.45V 
Vcc =Max, Vp = OV -20 

1 
1 
-1 

40 
40 
-40 
-70 -20 

1 
1 
-1 

40 
50 
-50 
-70 

µA 
µA 

µA 

Icc Vcc supply current Vcc =Max 80 115 80 120 mA 

Capacitance 
qN Input 
LOUT Output 

Vcc = 5.OV 
ViN = 2.OV 

VOUT = 2.OV 
5 
8 

5 
8 

pF 

44 5i1JIIL~tiCS 



szsi~is 
82S16/116-F,N • 82S17/117-F,N 

AC ELECTRICAL CHARACTERISTICS R, = 27on, R2 =soon, C~ = 30pF 

N82S116/117, N82S16/17: 0°C <_ Tq <_ +75°C, 4.75V <_ VCC ~ 5.25V 

S82S16/17: -55° C <_ TA <_ +125° C, 4.5V <_ VCC ~ S.SV 

PARAMETER TO FROM 
N82S76/17 N82S116/117 S82S16/17 

UNIT Mln Typt Max Mln Typt Max Mln Typt Max 
Access time ns 

TAA Address 40 50 30 40 40 70 
TCE Chip enable 30 40 15 25 30 40 
TcD Disable time Output Chip enable 30 40 15 25 30 40 ns 
Two Valid time Output Write enable 30 40 30 40 30 55 ns 

Setup and hold time ns 
TwsA Setup time 

Write enable Address 
20 5 0 -5 20 5 

TWHA Hotd time 5 p 0 -5 10 0 
TwsD Setup time 

Write 
40 30 25 15 50 40 

TWHD Hold time enable Data in 5 0 0 -5 10 0 
Twsc Setup time 10 0 0 -5 10 0 
TwHc Hold time Write enable CE 5 0 0 -5 10 0 

Pulse width ns 
Twa Write enable8 30 15 25 15 40 20 

NOTES 

1. All typical values are at Vcc = 5V, Tq +25°C. 
2. All voltage values are with respect to network ground terminal. 
3. Tesl each input one at the time. 
4. Measured with a logic low stored and VIL applied to CEt, CEp and EC s. 
5. Measured with a logic high stored. Output sink current is supplied through a resistor to VCc~ 
6. Measured with Vin applied to EC t, CE2 and CE3. 
7. Duration of the short-circuit should not exceed 1 second. 
8. IDC is measured with the write enable and memory enable inputs grounded, all other inputs at 4.SV, 

and the output open. 
9. Minimum required to guarantee a Write into the slowest bit. 

TEST LOAD CIRCUIT 

(CAPACITANCE INCLUDING 
SCOPE AND JIG) 

VOLTAGE WAVEFORM 

INPUT PULSES 

ALL INPUT PULSES 
3 OV 

~0% 

10% 
OV 

~ 5na ~-- 5ns 

~3.OV 
70% 

90% 
OV 

f 5ns f 5ns 

Measurements: All circuit delays are measured at the 
+1.SV level of inputs and output. 

0 

w 

C r 

L~ 
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82S16/116-F,N • 82S17/117-F,N 

TIMING DIAGRAMS 

READ CYCLE 

ADDRESS v 

"O'"STORED 

OV 

VOH 

DO 1 .5V 
1" STORED 

VOL 

CHIP ENABLE 

~-TAA~ 

C, 5V 

r TCE 

Address Access Time 

DO

ADDRESS 

DIN 

1.SV 

1.5V 

TCO-~ 

Chip Enable/Disable Times 

WRITE CYCLE 

v 

., 
TWSD 

CHIP ENABLE 

1 

3V 

ov 

VOH 

1 SV 

 voL 

~i sv 

~WH~ 

 ̀

~-Twsca 

} 15V 

~7 SV 

r  
•TWHD~ 

~1.SV 

~-- T WSA—r-f-TWP—~~- T W H C a 

WRITE ENABLE {1.5V 

DO 

~7.SV 

ov 

~3 

ov 

3 

ov 

3 

OV 
i T WD~{ DIN 

_ ,.D.. 

 ~. V ON 

~ IN 
1.SV p - "~" 

voL 

MEMORY TIMING DEFINITIONS 
TcE Delay between beginning of Chip 

Enable low (with Address valid) 
and when Data Output becomes 
valid. 

TcD 

TAA 

Twsc 

TWHD 

TWP 

TWSA 

TWSD 

Two 

Twr+c 

TWHA 

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 begin-
ning of valid Chip Enable and 
beginning of Write Enable pulse. 

Required delay between end of 
Write Enable pulse and end of 
valid Input Data. 

Width of Write Enable pulse. 

Required delay between begin-
ning of valid Address and begin-
ning of Write Enable pulse. 

Required delay between begin-
ning of valid Data Input and end of 
Write Enable pulse. 

Delay between beginning of Write 
Enable pulse and when Data Out-
put 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. 
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54/74S200-F,N • 54/74S201-F,N • 54/74S301-F,N 

DESCRIPTION 
The 54/74S200/201 and 54/74S301 are 
read/write memory arrays which feature 
either open collector or tri-state output 
options for optimization of word expansion 
in bused organizations. Memory expansion 
is further enhanced by full on-chip address 
decoding, 3 chip enable inputs and pnp 
input transistors, which reduces input load-
ing to 25µA for a high level and -250µA 
IS54S200/201/301) or -100µA 
(N74S200/201/301) for a low level. 

The additional feature of output blanking 
during Write (Do terminal "H" or "Hi-Z" 
state) permits Do and DIN terminalsto share 
a common I/O line to reduce system inter-
connections. These devices have fast read 
access and write cycle times, and thus are 
ideally suited in high speed memory appli-
cations such as cache, buffers, scratch 
pads, writable control stores, etc. 

They are available in both the commercial 
and military temperature ranges. The com-
mercial temperature range (0° C to+75° Cl is 
specified as N74S200/201/301, F or N, and 
the military temperature range 1-55°C to 
+125°C1 is specified as S54S200/201/301, F 
only. 

FEATURES 
Address access time: 
N745200/201/301:SOns max 
S54S200/201/301:70ns max 

• Write cycle time: 
N74S200/201/301: 50ns max 
S545200/201/301: 60ns max 

• Power dissipation : 1.SmW/bit typ 
• Input loading: 

N74S200/201/301: -100µA max 
S54S200/201/301: -250µA max 

• Output blanking during Write 
• On-chip address decoding 
• Output option: 

54/74S200/201: Tri-state 
54/74S301: Open collector 

• Schottky clamped 
• TTL compatible 

APPLICATIONS 
• Buffer memory 
• Writable control store 
• Memory mapping 
• Push down stack 
• Scratch pad 

TRUTH TABLE 

PIN CONFIGURATION 

MODE CE' WE DIN DOUT 
54/74S301 54/74S200/201 

Read 0 1 X Stored Stored 
Data Data 

Write "0" 0 0 0 1 High-Z 
Write "1" 0 0 1 1 High-Z 

Disabled 1 X X 1 High-Z 

"'0" =All CE inputs low; "Y" —One or more ~ inputs high. 
X =Don't care. 

BLOCK DIAGRAM 

O 

0 
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54/74S200-F,N • 54/74S201-F,N • 54/74S301-F,N 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER RATING UNIT 

Vcc Supply voltage +7 Vdc 
VIN Input voltage +5.5 Vdc 

Output voltage Vdc 
VouT High (54/74S301) +5.5 
Vo Oft-state (54/74S200/201) +5.5 

Temperature range °C 
TA Operating 

N74S200/201/301 0 to +70 
S54S200/201/301 -55 to +125 

TSTG Storage -65 to +150 

DC ELECTRICAL CHARACTERISTICS N74S200/201/301: 0°C <_ Tn <_ +70°C, 4.75V <_ VCc ~ 5.25V 

S54S200/201 /301: -55° C <_ TA <_ +125° C, 4.5V <_ Vcc ~ 5.5V 

PARAMETER TEST CONDITIONS 
N74S200/201/301 S54S200/201/301 UNIT 

Min Type Max Min Type Maz 

Input voltage V 
VIL Lowz Vcc =Min 0.85 0.8 
ViH Hight Vcc =Max 2.0 2.0 
VIc Clamp 2.3 Vcc =Min, IIN = -18mA -0.8 -1.2 -0.8 -1.2 

Output voltage Vcc =Min V 

Von Low2.4 10~ = 16mA 0.35 0.45 0.30 0.50 
VoH High (N74S200/201)2,5 IOH = 10.3mA 2.4 
VOH High (S54200/201)2,5 IOH = -5.2mA 2.4 

Input current3 Vcc =Max 
li At VIN Max VIN = 5.5V 1 1 mA 
Iii Low VIA = 0.45V -10 -100 -10 -250 µA 
hH High VIH = 2.7V 1 25 1 25 µA 

Output current 
IOIK Leakage (54/74S301)6 VIH = 2V, Vo = 5.5V 1 40 1 50 µA 
10(OFF) Hi-Z state (54/74S200/20U6 VCC =Max, Vo = 5.5V 1 40 1 100 µA 

VIH = 2V, Vp = 0.4V -1 -40 -1 -100 
los Short circuit (54/74S200/201)~ Vcc =Max, Vo = OV -30 -100 -30 -100 mA 

Icc Vcc supply current$ Vcc= Max 80 130 80 130 mA 
Vcc =Max, TA = +125°C 99 

Capacitance Vcc = 5.OV pF 
CIN Input VIN = 2.OV 5 5 
Cour Output VouT = 2.OV 8 8 
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54/74S200-F,N • 54/74S201-F,N • 54/74S301-F,N 

AC ELECTRICAL CHARACTERISTICS RL = 27oi2, CL = 15pF, See ac test load 
N74S200/201 /301: 0° C 5 TA <_ +70° C, 4.75V <_ Vcc ~ 5.25V 

S54S200/201/301: -55°C <_ TA <_ +125°C, 4.5V <_ Vcc ~ 5.5V 

PARAMETERS TO FROM TEST CONDITIONS 
N74S200/201 S54S200/201 

UNIT 
Min Type Max Min Type Max 

Access time s,D.E 

tPLH Low to high 
tpHL High to low 

Address 40 50 40 70 

ns 

tPLH Low to high Address RLi=27012, RLz=1k12 

Enable time 
tZL Lpyy C,D,F,G 

tzH High c,D,F,G Output Chip enable 35 45 

ns 

tPHL High to low c.D,e Output Chip enable RLi=27012, RLz=1 kit 

Disable time 
tLZ LOW C,D,F,G 

tHz High c,D,F,G Output Chip enable CL=5pF 20 30 

ns 

tPLH Low to high C,D,E 

tPHL High to low G0.E Output 
Chip enable 
Write enable 

Ru=27012, RLz=1k12 

tLZ LOW D,G 

tHz High D.G Output Write enable CL=5pF 30 40 

Sense recovery time 
tZL LOW D,F 

tzH High D•F 40 50 

ns 

tsR Sense D 

Pulse width H 
tw Write enable 

RLi=27012, RLz=1 k12 
40 50 

ns 

Setup and 
hold time D 

is Setup time 
tH Hold time 

Write enable 
Address 

Address 
Write enable 

0 
10 

0 
10 

ns 

is Setup time 
tH Hold time 

Write enable 
Address 

Address 
Write enable 

RLi=27012, RLz=1ki2 

is Setup time 
tH Hold time 

Write enable 
Data 

Data 
Write enable 

40 
10 

50 
10 

is Setup time 
tH Hold time 

Write enable 
Data 

Data 
Write enable 

RL1=270 , RLz=1k12 

is Setup time 
tH Hold time 

Write enable 
Chip enable 

Chip enable 
Write enable 

0 
0 

0 
0 

is Setup time 
tH Hold time 

Write enable 
Chip enable 

Chip enable 
Write enable 

RLi=27012, RLz= 1kS2 
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54/74S200-F,N • 54/74S201-F,N • 54/745301-F,N 

AC ELECTRICAL CHARACTERISTICS lCont'dl RL = 27052, CL = 15pF, See ac test load 
N74S200/201/301: 0°C <_ TA <_ +70°C, 4.75V <_ VCC ~ 5.25V 

S54S200/201/301: -55°C <_ TA <_ +125°C, 4.5V <_ VCC 5 5.5V 

PARAMETERg TO FROM TEST CONDITIONS 
N74S301 S54S301 

UNIT 
Min Typt Maz Mln Typ Max 

Access time e,D,e 

tPLH Low to high 
tpHL High t0 IOw 

Address 

ns 

tPLH Low to high Address RL2=27052, RLz=1kf1 40 50 40 70 

Enable time 
tZL LOW C,D,F,G 

tzH High C,D,F,G Output Chip enable 

ns 

tPHL High to low C,D,E Output Chip enable RL2=27052, RL2=1 kf2 35 45 

Disable time 
tLZ LOW C,D,F,G 

tHz High C,D,F,G Output Chip enable CL=SpF 

ns 

tPLH Low to high c,D,E 

tpHL High to low C•D,E Output 
Chip enable 
Write enable RL2=27052, RLz=1k52 

20 
30 

30 
40 

tLZ LOW D,G 

tHz High D,G Output Write enable CL=5pF 

Sense recovery time 
1ZL LOW D.F 

tZH High D,F 

ns 

tsR Sense D 40 50 

Pulse width H 
tw Write enable 

Ru=27052, RLz=1kS2 40 50 

ns 

Setup and 
hold time D 

is Setup time 
tH Hold time 

Write enable 
Address 

Address 
Write enable 

ns 

is Setup time 
tH Hold time 

Write enable 
Address 

Address 
Write enable 

RL2=27052, RLz=1k12 
0 
10 

0 
10 

is Setup time 
tH Hold time 

Write enable 
Data 

Data 
Write enable 

is Setup time 
tH Hold time 

Write enable 
Data 

Data 
Write enable 

RL2=27052, RLz=1k52 40 
10 

50 
10 

is Setup time 
tH Hold time 

Write enable 
Chip enable 

Chip enable 
Write enable 

is Setup time 
tH Hold time 

Write enable 
Chip enable 

Chip enable 
Write enable 

RL2=27052, RL2=1kS2 0 
0 

0 
0 

NOTES 

1. All typical values are at Vcc = SV, TA =+25°C. 
2. All voltage values are with respect to network grountl terminal. 
3. Test each input one at a time. 
4. Measured with a logic high stored. Output sink current is supplietl through a resistor to Vcc~ 
5. Measured with logic stored, and Vii applied to CE7. Ct2 and CE3. 
6. Measured with Vin applied to CEt, f;E2 and CE3. 
7. Duration of the short circuit shoultl not exceed 1 Second. 
8. ICC is measured with the write enable antl memory enable inputs grounded, all other inputs at 4.5V, 

and the output open. 
9. See timing diagram notes. 
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54/74S200-F,N • 54/74S201-F,N • 54/74S301-F,N 

TIMING DIAGRAMS 

READ CYCLE 
ADDRESS 

i 
` 

3V IN RUTS 
(See Note a)—~t.SV 1.SV 

~tPL 

 OV 

OUTPUT 

_iPHL 
M+ 

(Stand 52 CLOSED) 1.SV 1.SV 
VOH 

 VOL 

CE,.~,~ 
(See Note C) 

OUTPUT 
(See Note A) 

VOLTAGE WAVEFORMI 
(SI CLOSED, 52 OPEN. 

See Note A) 

VOLTAGE WAVEFORM 2 
(S1 OPEN. 52 CLOSED, 

See Note A) 

Address Time From Address 

} 1.SV 
~ t

V 

~IPLH-~► 

r tZl~ 

} 1.SV 

+—ILZw

,.sv 

JV 

— OV 

VOH 
t.Sv 

---- VOL 

~ a.sv 

~— tZH 

—►/ 
1.SV 

V OL 

L O.SV 

VOM 

~--IHZ— -- ~ O.SV
OV 

Chip Enable and Disable Time 

WRITE CYCLE 

ADDRESS ~~ 
tN PUTS J 

t.SV 

IH

1 3V 
1.sV 

~ ~ OV 

~ t.SV DATA 
INPUTS ~ J 

3V 
1.SV 

`~~OV 

t5 IH 
CE,.x.> ~~ 3V 

1 .SV — 1.SV 
OV 

WE 3V 

OV 
I PLH 

VON 

~-- [SR ~ 

OUTPUT 1.SV 
` 
} V 

(See Nole A) VOL 

VOLTAGE WAVEFOPMI 

ILZ O.SV IZL 
asv ` 

} l.sv 
VOL (51 CLOSE D, 52 OPEN, 

See Nole A) 

VOLTAGE WAVEF ORM2 
OPE N. CLOSED, 

tHZ tHZ-- ~ 

VOH (S1 52 
See Nole A) ~V 

O.SV OV 

NOTES 

A. Waveformlis forthe output with internal conditions such that the outputis low except when disabled. 
Waveform 2 is for the output with internal conditions such that the output is high except when 
disabled. 

8. When measu ring 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.Sns, 45 
2.Sns, PRR < 1MHz, and ZouT x SOfl. 

E. tPLH propagation delay time, low-to-high level output, IPHL propagation delay time, high-to-low level 
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 level to Hi-Z 
output. 

H. Minimum required to guarantee a Write into the slowest bit. 

TEST LOAD CIRCUITS 

FROM OUTPUT 
UNDER TEST 

54/74S200/201 

TEST 
POINT 

CL inclutles probe antl lig capecitance. 
All diodes are 1N30aC. 

54/74S301 
VCC 

FROM OUTPUT 
UNDER TEST 

CL inclutles probe antl jig capacitance. 

Ail tliotles are 1N3064. 

VCC 

R L2 

O 

W 

O 
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82S09-I,N 

DESCRIPTION 
The organization of this device 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 in-
ternal memory applications in which cost 
and performance requirements dictate a 
wide data path in favor of word depth. 

The 82S09 features open collector outputs, 
chip enable input, and a very low current 
pnp input structure to enhance memory ex-
pansion. 

During Write operation, the logic state of the 
device output follows the complement of 
the data input being written. This feature ai-
lows<faster execution of Write-Read cycles, 
enhancing the performance of systems uti-
lizing indirect addressing modes, and/or re-
Quiring immediate verification following a 
iNrite cycle. 

The 82509 is available in the commercial 
and military temperature ranges. For the 
commercial temperature ranges. 10°C to 
+75°C) specify N82S09, and for the military 
temperature range (-55°C to+125°C) speci-
fy S82S09. 

FEATURES 
• Address access time: 

N82S09: 45ns max 
S82S09: 80ns max 

• Write cycle time: 
N82S09: 45ns max 
S82S09: 75ns max 

• Power dissipation: 1.3mW/bit typ 
• Input loading: 

N82S09:-100µA max 
S82S09: -150µA max 

• Output follows complement of data input 
during Write 

• On-chip address decoding 
• Schottky clamped 
• Fuliy TTL compatible 

APPLICATIONS 
Buffer memory 
Control register 
FIFO memory 
Push down stack 
Scratch pad 

TRUTH TABLE 

PIN CONFIGURATION 

MODE CE WE I N O N 

Read 0 1 X Complement of data stored 

Write "0" 0 0 0 1 
Write "1" 0 0 1 0 

Disabled 1 X X 1 

X =Don't care 

BLOCK DIAGRAM 

Aa (O 251

A, I~~ 

Ar ~( ► 

A~ ~( ► 

A. ~► 

As O 
(3) 

ADDRESS 
BUFFER 

A 

1.32 
DECODER 

32 

32X18 
MATRI% 

18 

9:18 MU% 

O
U

T
P

U
T

 B
U

F
F

E
R

 

la)  
to O 

V 

151 
I, O 

Iel 
I z O 

(71 
I~ O INPUT 

BUFFER 
IBI 

I. O 
WRITE AMPL 

191 
Is O 

1101 Is d 
1111 I, 

ACC = 128) 
O 

Lo 1 21 

GND = (14) 
( ) =Pin number 

SENSE 
AMPL 

R/W 

8 1151 
CE 

Izal o0 
1231 0

I~~ 1 O~ 

I?~ 1 0~ 

j20I  o. 
1191 O, 
ItSyl 

Oe 

j17 ~ Oi

jt6+~ Os

--0 W E 
113) 
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82S09-I,N 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER RATING UNIT 

VCc Supply voltage +7 Vdc 

VIN Input voltage +5.5 Vdc 

Output voltage Vdc 
VON High (82S10) +5.5 
TA Temperature range °C 

Operating 
N82S09 0 to +75 
S82S09 -55 to +125 

TsrG Storage -65 to +150 

DC ELECTRICAL CHARACTERISTICSI N82sos: o°C <_ TA 5+75°C, 4.75V <_ VCC ~ 5.25V 
S82S09: -55°C <_ TA 5 +125°C, 4.5V <_ VCc ~ 5.5V 

PARAMETERS TEST CONDITONS 
N82S09 S82S09 

UNIT 
Mln Type Max Min Type Max 

Input voltage 
VIL Low 
VIH High 
Vic Clamp3 

Vcc =Min 
Vcc =Max 

Vcc =Min, IIN = -12mA 
2.0 

-1.0 

.85 

-1.5 
2.2 

-1.0 

.80 

-1.5 

V 

Output voltage 
VoL Low4 Vcc =Min, IpL = 6.4mA 0.35 0.5 0.35 0.5 

V 

Input current 
IIL Low 
IIH High 

VIN = 0.45V 
VIN = 5.5V 

-10 
1 

-100 
25 

-10 
1 

-150 
40 

l+ q 

Output current 
IOLK Leakages Vcc =Max, VouT = 5.SV 1 40 1 60 

µ A 

ICc Vcc supply currents Vcc =Max 150 190 150 200 mA 

Capacitance 
Cw Input 
Cour Output 

Vcc =S.OV 
Vw = 2.OV 

VouT = 2.OV 
5 
8 

5 
8 

pF 
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82S09-I,N 

AC ELECTRICAL CHARACTERISTICS R, =soon., Rz =soon, C~ = 30pF, See ac test load 
N82S09: 0° <_ TA < +75° C, 4.75V 5 Vcc ~ 5.25V 

S82S09: -55°C <_ TA <_ +125°C, 4.5V <_ Vcc <_ 5.5V 

PARAMETER TO FROM 
N82S09 S82S09 

UNIT 
Min Type Max Min Type Maz 

Access time 
TAA Address 

TcE Chip enable 
30 
15 

45 
30 

30 
15 

80 
50 

ns 

Tc~ Disable time 
Two Valid time 

Output 
Output 

Chip enable 
Write enable 

15 
25 

30 
50 

15 
25 

50 
80 

ns 
ns 

Setup and hold time 
TWSA Setup time 
Twr+A Hold time 

Write enable Address 5 0 10 0 

ns 

TWSD Setup time 
TWHD Hold time 

Write enable Data in 
35 
5 

25 
0 

50 
5 

25 
0 

Twsc Setup time 
TwHc Hold time 

Write enable CE 5 0 10 0 

Pulse width 
Twp Write enable 35 25 50 25 

ns 

NOTES 

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

2. All typical values are at Vcc = SV, TA = 25°C. 
3. Test each input one at a time. 
4. Measured with the logic low stored. Output sink current is supplied through a resistor to Vcc 

5. Measured with VIH applietl to CE. 

6. ICC is measured with the write enable and memory enable input grou nded, all other i nputs at 4.SV, and 

the outputs open. 
7. Minimum requiretl to guarantee a Write into the slowest bit. 

8. Theoperatingambienttemperaturerangesareguaranteedwithtransverseairflowezceeding 4001in-

ear feet per minute and a 2-minute warm-up. 

TEST LOAD CIRCUIT 

Vcc 

1K 

PULSE 
GENERATOR 

~5.OV 1K 

PULSE 
GENERATOR 

PULSE 
GENERATOR 

LOADING CONDITION 

VCC 

A° A, Ar A' VCC 
A. 

All resistors values are typical antl in ohms 

S.OV 

CL

(CAPACITANCE INCLUDING 
SCOPE AND JIGI 

VOLTAGE WAVEFORM 

INPUT PULSES 

ALL INPUT PULSES 
30V 

OV 

~ ~ Sns 

~3.OV 

OV ---~ 
f Sns 

~0 % 

90 

70 

f 5na 

10% 

~— Sna 
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82S09-I,N 

TIMING DIAGRAMS 

ADDRESS 

ON 

CHIP ENABLE 

READ CYCLE 

t sv 

"D"STORED 

~1.5V 

~- TAA y 

7.5V 

"t" STORED 

Address Access Time 

~1.5V 

F TCE ~ 

ON 

ADDRESS 

IN 

~1.SV 

~ TCD ~ 

Chip Enable/Disable Times 

WRITE CYCLE 

1 5V 

TWSD TWHA 

ov 

VOH 

VOL 

3V 

ov 

VOM 

t.sv 

  voL 

1.5V 

CHIP ENABLE 

7.5V 

`~.- T WSC ~ 

-}- 1.SV 

J 
-~ TWMD 

r 
:tsv 

~1.SV 

r- TWSA T WP -► ~ --T
WHC~' 

WRITE ENABLE }t.5V 

~- TWD y 

~1.5V 

IN = 

ON -~ 1.5V 
I N

OV 

~3 

ov 

3 

OV 

OV 

VOH 

VOL 

MEMORY TIMING DEFINITIONS 
TCE Delay between beginning of Chip 

Enable low (with Address valid) 
and when Data Output becomes 
valid. 

TCo Delay between when Chip Enable 
becomes high and Data Output is 
in off state. 

TAA Delay between beginning of valid 
Address (with Chip Enable low) 
and when Data Output becomes 
valid. 

TwsC Required delay between begin-
ning of valid Chip Enable and 
beginning of Write Enable pulse. 

TWHD Required delay between end of 
Write Enable pulse and end of 
valid Input Data. 

Tyyp Width of Write Enable pulse. 
TWSA Required delay between begin-

ning of valid Address and begin-
ning of Write Enable pulse. 

Twso Required delay between begin-
ning of valid Data Input and end of 
Write Enable pulse. 

Two Delay between beginning of Write 
Enable pulse and when Data Out-
put reflects complement of Data 
Input. 

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. 

r~
i~

o«
R 

m
~m

oR
ir 
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82S10/110-F,N • 82S11/111-F,N 

DESCRIPTION 
The 82S10/11, with a typical access time of 
30ns, is ideal for cache buffer applications 
and for systems requiring very high speed 
main memory. 

The 82S10/11 family requires single +SV 
power supply and features very low current 
pnp input structures. They include on-chip 
decoding and a chip enable input for ease of 
memory expansion, and feature either open 
collector or tri-state outputs for optimiza-
tion of word expansion in bused organiza-
tions. 

All devices are available in the commercial 
temperature range (0°C to +75°C) and are 
specified as N82S10/110/11/111. The82S10 
and 82S11 are also available in the military 
temperature range 1-55°C to +125°C) and 
are specified as S82S10/11. 

FEATURES 
• Address access time: 

N82S10/11:45ns max 
S82S10/11: 70ns max 
N82S110/111: 35ns max 

• Write cycle time: 
N82S10/11: 45ns max 
S82S10/11: 75ns max 
N82S110/111: 40ns max 

• Power dissipation: O.SW/bit typ 
• Input loading: 

N82S10/11: -250µA maz 
S82S10/11: -250µA max 
N82S110/111: -250µA max 

• Output options: 
82S10/110: Open collector 
82S11/111: Tri-state 

• On-chip address decoding 
• Non-inverting output 
• Blanked output during Write 
• Fully TTL compatible 

APPLICATIONS 
• High speed main frame 
• Cache memory 
• Buffer storage 
• Writable control store 

TRUTH TABLE 

PIN CONFIGURATION 

MODE CE WE D 
DOUT 

82S10/110 82S11/111 

Read 0 1 X Stored 
data 

Stored 
data 

Write "0" 0 0 0 1 High-Z 
Write "1" 0 0 1 1 High-Z 

Disabled 1 X X 1 High-Z 

X =Don't care. 

BLOCK DIAGRAM 

Ao D—~ Izl A, O~ 
Az ~~ 

A~ ~~. 

A, fi r• 
161 

ADD-
RESS 
BUFFER 

As O—~ 

A, O—~ 

A, I~~ 

Aa .~(—~► 

As I~~ 
~t 31 

ADD-
RESS 
BUFFER 

1.32 
(X) 

DECODER 

32 

WRITE AMPLIFIERS 

32X32 
MATRI% 

32 

 f' -

1 32 

SENSE AMPLIFIERS F 

  32 

1.32 
(V)DECODER 

Di 

DATA 
INPUT 
BUFFER 

R W 

r 

 O Di 
1151 

~ WE 
1141 

OU PUT 
BU FER 

(1-0 CE 

DO 

t 

i 
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/87S#11 (T.S. 
82S10/110-F,N • 82S11/111-F,N 

ABSOLUTE MAXIMUM RATINGS 

PARAMETERS RATING UNIT 

Vcc Supply voltage +7 Vdc 
ViN Input voltage +5.5 Vdc 

Output voltage Vdc 
VoH High (82S10/110> +5.5 
Vo Off-state (82S11/111) +5.5 

Temperature range °C 
Tq Operating 

N82S10/11/110/111 0 to +75 
S82S10/11 -55 to +125 

TsTG Storage -65 to +150 

DC ELECTRICAL CHARACTERISTICS2 Na2s1o/110/1 v111: o°c < TA <+7s°c, a.75v <_ vcc ~ s.2sv 
S82S10/11: -55°C <_ Tq <+125°C, 4.5V <_ Vcc <_ 5.5V 

PARAMETER TEST CONDITIONS 
N82S10/11/110/111 S82S10/11 

UNIT 
Min Typ3 Max Min Typ3 Max 

Input voltage V 
ViL Lowy Vcc =Min .85 .80 
ViH Hight Vcc =Max 2.1 2.1 
Vic Clamp? Vcc =Min, IiN = -12mA -1.0 -1.5 -1.0 -1.5 

Output voltage VCc =Min V 
VoL Low~.s IOL = 16mA 0.35 0.45 0.35 0.50 
VoH High (82S11/111)~,6 IoH = -2mA 2.4 2.4 

Input current µA 
IiL Low ViN = 0.45V -10 -250 -10 -250 
IiH High ViN = 5.5V 1 25 1 40 

Output current Vcc =Max 
IOLK Leakage (82S10/110)7 VouT = 5.5V 1 40 1 60 µA 
lo(OFF) Hi-Z state (82S11/11 U VOUT = 5.5V 1 60 1 100 µA 

VouT = 0.45V7 -1 -60 -1 -100 
los Short circuit (82S11/111)a VouT = OV -20 -100 -20 -100 mA 

ICC Vcc supply current9 Vcc =Max mA 
0 < Tq < 25° C 120 155 120 155 

Tq >_ 25° C 95 130 95 130 
TA <_ 0° C 170 170 

Capacitance Vcc = S.OV pF 
CIN Input VIN = 2.OV 7 4 
CouT Output Vour = 2.OV 
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82S10/110-F,N ~ 82S11/111-F,N 

AC ELECTRICAL CHARACTERISTICS2 R, = 27on, R2 =soon, CI_ = 30pF 

N82S10/110/11/111: 0°C <TA <+75°C, 4.75V 5 Vcc ~ 5.25V 

S82S10/11: -55°C <_ TA <_ +125°C, 4.5V 5 Vcc <_ 5.5V 

PARAMETER TO FROM 
N82S10/11 N82S710/111 S82S10/11 

UNIT 
Min Typ3 Max Mln Typ Max Min Typ3 Max 

Access time 
TAA Address 
TCE Chip enable 

30 
15 

45 
30 

35 
25 

30 
15 

70 
45 

ns 

Disable time 
TcD 
Twp 

Output 
Output 

Chip enable 
Write enable 

15 
20 

30 
30 

25 
25 

15 
20 

45 
45 

ns 

Twa Write recovery time 20 30 25 20 45 ns 

Setup and hold time 
TWSA Setup time 
TWHA Hold time Write enable Address 

5 
5 

0 
0 

5 
10 

15 
10 

0 
0 

ns 

TWSD Setup time 
TWHD Hold time Write enable Data in 

40 
5 

30 
0 

30 
5 

55 
5 

35 
0 

Twsc Setup time 
TWHC Hold time Write enable CE 5 0 5 5 0 

Pulse width 

TwP Write enableto 35 25 25 50 25 
ns 

NOTES 

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

2. The operating ambient temperature ranges are guaranteed with transverse air flow exceeding 400 

linear feet per minute and a 2-minute warm-up. 
Typical thermal resistance values of the package at maximum temperature are: 

BJA junction to ambient at 400fpm air flow - 50°C/watt 

I'~JA junction to ambient -still air - 90°C/watt 

eJA junction to case - 20°C/watt 
3. All typical values are at Vcc = SV, TA = 25°C. 
4. Test each input one at a time. 
5. Measured with a logic low stored. Output sink current is supplied through a resistor to Vcc. 
6. Measured with ViL applied to CE and a logic high stored. 
7. Measured with ViH applied to CE. 
8. Duration of the short circuit should not exceed 1 second. 
9. Icc is measured with the write enable and memory enable inputs grounded, all other inputs at 4.SV, 

and the output open. 
10. Minimum required to guarantee a Write into the slowest bit. 

TEST LOAD CIRCUIT 

LOADING CONDITION 

CL
(CAPACITANCE INCLUDING 
SCOPE AND JIG) 

VOLTAGE WAVEFORM 

INPUT PULSES 

ALL INPUT PULSES 
+a.OV 

90% 

10% 
OV 

f -6m ~— fins 

+3.OV 

90% 

~10% 

Ov 

~ f-5ns -+ ~ Sns 

Measurements: All Circuit delays are measured at the 
+1.SV level of inputs and output. 
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82S10/110-F,N • 82S11/111-F,N 

TIMING DIAGRAMS 

ADDRESS 

READ CYCLE 

D OUT 

TAA 

1" STORED 

Address Access Time 

ADDRESS 

DIN 

OV 

VOH 

L 

CHIP ENABL 
~i sv 
E 

1.SV 

f TCE —~ 

DOUT 

WRITE CYCLE 

1 SV 

v 

ov 

  VOH 

~.5 V 

voL 

Chip Enable/Disable Times 

i sv 

TWSD <TWMA• 

v 

— 1.5V 

~` 

CHIP ENABLE 
\

fTWSCr 

} 7.5V 

— TWSA — 

WRITE ENABLE 

J 
sT-WHD~

i.sv 

1.SV 

TW p 

1.5V 

TWHC+

i.sv 

~— T WD--► TWR 

i sv 
ROUT 

ov 

~3 

ov 

3 

ov 

3 

ov 

~~~~~~VOH 

i sv 
~ DIN 

=..O.. 

VOL 

MEMORY TIMING DEFINITIONS 
Twa Delay between end of Write En-

able pulse and when Data Output 
becomes valid. (Assuming Ad-
dress still valid—not as shown.) 

TCE Delay between beginning of Chip 
Enable low (with Address valid) 
and when Data Output becomes 
valid. 

Tcp Delay between when Chip Enable 
becomes high and Data Output is 
in off state. 

TAA Delay between beginning of valid 
Address (with Chip Enable low) 
and when Data Output becomes 
valid. 

Twsc Required delay between begin-
ning of valid Chip Enable and 
beginning of Write Enable pulse. 

TwHp Required delay between end of 
Write Enable pulse and end of 
valid Input Data. 

TwP Width of Write Enable pulse. 
TwsA Required delay between begin-

ning of valid Address and begin-
ning of Write Enable pulse. 

Twsp Required delay between begin-
ning of valid Data Inputandend of 
Write Enable pulse. 

Two Delay between beginning of Write 
Enable pulse and when Data Out-
put 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. 
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93415A-F,N • 93425A-F,N 

DESCRIPTION 
The 93415A and 93425A, with a typical 
access time of 30ns, are ideal for cache 
buffer applications and for systems Tequir-
ing very high speed main memory. 

Both the 93415A and 93425A require a 
single +SV power supply and feature very 
low current pnp input structures. They in-
clude on-chip decoding and a chip enable 
input for ease of memory expansion, and 
feature either open collector or tai-state 
outputs for optimization of word expansion 
in bused organizations. 

Both devices are available in the commer-
cial temperature range (0°C to +75°Cl. 

FEATURES 
• Address access time: 45ns max 
• Write cycle time: 45ns max 
• Power dissipation: O.SmW/bit typ 
• Input loading: -250µA maz 
• On-chip address decoding 
• Output options: 

93415A: Open collector 
93425A: Tri-state 

• Non-inverting output 
• Blanked output during Write 
• Fully TTL compatible 

APPLICATIONS 
• High speed main frame 
• Cache memory 
• Buffer storage 
• Writable control store 

TRUTH TABLE 

PIN CONFIGURATION 

F,N PACKAGE' 

~ C 

^~ C 
A, C 
A= C 
A, C 
A~ 

r

C 
DOUT C 

GROUND C 

'F = Cerdip 

N =Power plastic 

16 VCC 

15 DIN 

,a WE 

13 A, 

12 A, 

11 A, 

10 Ae

MODE CE WE DIN 
D OUT 

93415A 93425A 

Read 0 1 X Stored data Stored data 

Write low 0 0 0 1 High-Z 
Write high 0 0 1 1 High-Z 

Disabled 1 X X 1 High-Z 

X =Don't care 

BLOCK DIAGRAM 

WRITE AMPII FIERS 

1 32 

D~ 

DATA 
INPUT 
BUFFER 115) 

Ao ~--► 
121 

A, Q--r 

An, 

^A

n 

Az O—+~ 
lal 

A3 ~~ 

ADD 
RESS 
BUFFER 

/ 
1.32 
1x1 

DECODER 
I 
I 

32%32 
MATRIX 

R W —O WE 
1141 

Ae D—a I 
161 

32 N CE 
11 1 

CE 

As ~a 
191 

As ~r 
I10) 

A, O—~ 

Aa IP--~
Ag 1~~ 

1131 

ADD 
RESS 
BUFFER 

An. An 

32 

SENSE AMPLIFIERS 

32 

1.32 
(Y) DECODER 

OUTPUT 
BU FER ~I  

DO 
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93415A-F,N • 93425A-F,N 

ABSOLUTE MAXIMUM RATINGS 

PARAMETERS RATING UNIT 

Vcc Supply voltage +7 Vdc 
ViN Input voltage +5.5 Vdc 

Output voltage Vdc 
VpH High (93415A1 +5.5 
Vo Off-state 193425A) +5.5 

Temperature range °C 
Tq Operating 0 to +75 
TSTc Storage -65 to +150 

DC ELECTRICAL CHARACTERISTICS o°c <_ Tq s +7s°c, a.7sv <_ vcc < 5.2sv 

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Mln Type Max 

Input voltage V 
ViL Lowy Vcc =Min .85 
VIH Hight Vcc =Max 2.1 
VIc Clamp~,3 Vcc =Min, hN = -12mA -1.0 -1.5 

Output voltage Vcc =Min V 
VOL Low~,4 IOL = 16mA 0.35 0.45 
VoH High (93425A)~.6 IpH = -2mA 2.4 

Input current µA 
IIL LOW VIN = 0.45V -10 -250 
hH High ViN= 5.5V 1 25 

Output current VCc =Max 
IOLK Leakage (93415A)s VOUT = 5.SV 1 40 µA 
10(OFF) Hi-Z state (93425A1 Vour = 5.5V 1 60 µA 

Vour = 0.456 -1 -60 
los Short circuit (93425A)~ Vour = OV -20 -100 mA 

ICc Vcc supply currents VCc =Max mA 
0 < Tq < 25°C 120 155 

Tq > 25° C 95 130 
Tq < 0° C 170 

Capacitance Vcc = S.OV pF 
CIN Input VIN = 2.OV 4 
LOUT DUtpUt VOUT = 2.OV 7 

O 

w 

O 
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93415A-F,N • 93425A-F,N 

AC ELECTRICAL CHARACTER ISTICS g R, = 2~on, R2 =soon, CI_ = 30pF, 0° C <TA <+75° C, 4.75V <_ VCC ~ 5.25V 

PARAMETER TO FROM 
LIMITS 

UNIT 
Min Type Max 

Access time 
TAA Address 
TCE Chip enable 

30 
15 

45 
30 

ns 

Disable time 
TCD 
TwD

Output 
Output 

Chip enable 
Write enable 

15 
20 

30 
30 

ns 

Twq Write recovery time 20 30 ns 

Setup and hold time 
TWSA Setup time 
TWHA Hold time 

Write enable Address 5 0 

ns 

TWSD Setup timeto 

TVyHD Hold time 
Write enable Data in 

40 
5 

35 
0 

Twsc Setup time 
TwHc Hold time 

Write enable CE 5 0 

Pulse width 
TwP Write enablett 35 25 

ns 

NOTES 
1. All voltage values are with respect to network ground terminal. 
2. All typical values are al Vcc = SV, Ta = 25°C. 
3. Test each input one at a time. 
4. Measured with a logic low stored. Output sink current is supplied through a resistor to VCc, 
5. Measured with VIL applied to CE and a logic high stored. 
6. Measured with ViR applied to CE. 
7. Duration of the short circuit should not exceed 1 second. 
6. ICC is measured with the write enable and memory enable inputs grounded, all other inputs at 4.SV, 

and the output open. 
9. The operating ambient temperature ranges are guaranteed with transverse air flow exceeding 400 

linear feet per minute and a 2-minute warm-up. Typical thermal resistance values of the package et 
maximum temperature are: 
Bra junction to ambient at 400fpm air flow-50°C/watt 
B Ja junction to ambient-still air-90°C/watt 
B Ja junction to case-20°C/watt 

10. For minimum Write pulse width. 
12. Minimum required to guarantee a Write into the slowest bit. 

TEST LOAD CIRCUIT 
~cc 

iK 

PULSE 
GENERATOR 

51 
r pOV~-~"/1 K 

O 

1 

PULSE 
GENERATOR 

PULSE 
GENERATOR 

LOADING CONDITION 

VCC 

■ 

A° A~ Ax A.. VCC 
a 
As 

As 

A, 

A. 

A, 

WE 

OIN 

CE 
GND 

DUT 

vcc 

DOUT 

CL 
(CAPACITANCE INCLUDING 
SCOPE AND JIG) 

Measurements: All circuit delays are measured at the +1.SV level of inputs and output. 

VOLTAGE WAVEFORM 
INPUT PULSES 

ALL INPUT PULSES 
~3.OV—

% 
10% 

OV 

° 

I 
5ns 

t' 

~- —+1 rf-

3.OV ~10% 

90% 
OV 

5nt 
~1 If — " ot ° tr

r~ 
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93415A-F,N ~ 93425A-F,N 

TIMING DIAGRAMS 

READ CYCLE 

ADDRESS 

Dour 

TAq 

Address Access Time 

ADDRESS 

DIN 

CHIP ENABLE 

ov 

CHIP ENABLE 

~1 .SV 

VOH 

D OUT 
voL 

~— TCE—. 

~i sv 

f— TCD~ 

WRITE CYCLE 

~1 SV 1 5V 

Chip Enable/Disable Times 

1 5V 

TwsD 

~tsv 
 / ,. 

`

+—T W SC —► 

}1.5V 

1.5V 

TWHA~ 

 ~ r 

~----~ 
~-TWHD+ 

7.5V 

ov 

+3 

ov 

1.SV 

TWSA 

WRITE ENABLE 

TWP - TWHC—► 

}1.SV ~1.5V 

~—TWD—► 

Dour 

 TWR  D 

~ 
\ 

~ —V OH 

1 .5V \ 1.5V 
\\ 

/  DIN
,.. O..

VOL

3 

v 

ov 

ov 

voH 

V OL 

IN - ~~~ 

MEMORY TIMING DEFINITIONS 
TwR Delay between end of Write En-

able pulse and when Data Output 
becomes valid. (Assuming Ad-
dress still valid—not as shown.) 

TcE Delay between beginning of Chip 
Enable low (with Address valid) 
and when Data Output becomes 
valid. 

TCp Delay between when Chip Enable 
becomes high and Data Output is 
in off state. 

TAA Delay between beginning of valid 
Address (with Chip Enable low) 
and when Data Output becomes 
valid. 

TwsC Required delay between begin-
ning of valid Chip Enable and 
beginning of Write Enable pulse. 

TwHp Required delay between end of 
Write Enable pulse and end of 
valid Input Data. 

TwP Width of Write Enable pulse. 
Twsn Required delay between begin-

ning of valid Address and begin-
ning of Write Enable pulse. 

Ty,~gp Required delay between begin-
ning of valid Data Input and end of 
Write Enable pulse. 

Two Delay between beginning of Write 
Enable pulse and when Data Out-
put 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. 

r~
ir~

o«
R 

m~
mo

RY
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OBJECTIVE SPECIFICATION 

DESCRIPTION 
The 82S208 and 82S210 data inputs and 
outputs are common (common I/O) with 
separate output disable (ODl line that allows 
ease of read/write operations using a com-
mon bus. 

The address inputs have a latch_feature 
controlled by a latch control pin (U. In the 
Transparent mode, the L pin is held high 
and the read or write location is accessed 
directly from the address inputs. In the 
Latched mode, a negative transition on the L 
line causes the present address state to be 

TRUTH TABLE 

held in the address latches, independent of 
any other control signals. A positive pulse 
on the L line will cause a new address state 
to be strobed into the latches. 

FEATURES 
• Access time: 

Address: 60ns max 
Strobe: 70ns max 

• On-chip address latches 
• Tri-state outputs 
• Schottky clamped TTL 

MODE WE CE OD L DN 
IN/OUT 

Disable output 
Disable R/W 
Write 
Read 
Transparent address 
Hold address 

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

1 
X 
1 
0 
X 
X 

X 
X 
X 
X 
1 
0 

High Z 
High Z 
Data in 

Data out 
—
— 

X = Don't care 

BLOCK DIAGRAM 

L 

A,  1 

A, -y 

A, 
--► 

As  ~ 

As --►. 

Ae —> 

ADDR. 
BURF. 

WITH 
LATCH 

~i 
10 

DEC. 

1 OF 
32 

—► 

32 

72 

MEMORY CELL MATRI% 
32%72 - 2301 

W —f 

CE —> 

DD 

CONTROL 
LOGIC 

W CE 

Y DEC. 1 OF a (Xa) 

OE 
READ/WR TE CKTS 

2 I 2 i 2 2 2 2 2 
Da D, D, Ds D, Ds De D, De

ABSOLUTE MAXIMUM RATINGS 

PARAMETER RATING UNIT 

VCc Supply voltage +7 Vdc 
ViN Input voltage +5.5 Vdc 
Vo Off-state output voltage +5.5 Vdc 

Temperature range °C 
Tq Operating 0 to +75 
TSTG Storage -65 to +150 

82S208-F • 82S210-F,N 

PIN CONFIGURATION 

82S208 
FPACKAGE' 

82S210 
F,N PACKAGE' 

D. 

D, 

De

Dy 

D. 

Ds

D. 

D, 

De

OD 

WE 

GND 

'F = Cerdip 

N = Plastic 

Ycc 

A, 

ti

As 

A, 

Ar

A, 

CE 

ACC 

A, 

a 

Ae

N 

Ae

A, 

A, 

M 

L 

NC 

CE 

TYPICAL I/O STRUCTURE 

1 

I 
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OBJECTIVE SPECIFICATION 

DC ELECTRICAL CHARACTERISTICS o°c <_ Tq +7s°c, a.7sv <_ vcc s.2sv~ 

82S208-F • 82S210-F,N 

PARAMETER TEST CONDITIONS 
LIMITSz 

UNIT 
Min Typ3 Max 

Input voltage V 

VIL Low .85 
VIH High 2.0 
Vlc Clampa IIN = -18mA -0.8 -1.2 

Output voltage CE =Low, OD =Low V 
VOL Low lour = 9.5mA 0.5 

VoH High lour = -2mA, 
High stored 

2.4 3.3 

Input current µA 
IIL Low VIN = 0.45V -100 

IlH High VIN + 5.5V 25 

Output current 
10(OFF) Hi-Z state CE =low, OD =High, Vour = 5.5V 40 µA 

CE =High, Vour = 0.5V -100 

los Short circuita,s Vour = OV -20 -70 mA 

ICC Supply current 135 185 mA 

Capacitance Vcc = 5.OV pF 
CIN Input VIN = 2.OV 5 

Cour Output Vour = 2.OV, CE =High, OD =High 8 

AC ELECTRICAL CHARACTERISTICS o°c <_ Tq <_ 7o°c, 4.75V <_ Vcc <_ 5.25V 

PARAMETER TO FROM 
LIMITS 

UNIT 
Mln Typ Max 

Access time ns 

TqA Address Output Address 60 

TAL Strobe Output Latch 70 

Enable time ns 

TOE Output Output OD 35 

TCE Output Output Chip enable 35 

Disable time ns 

TOD Output Output OD 35 

TCD Output Output Chip enable 

Pulse width ns 

TwL Strobe 20 
Tw Write 40 

Setup and hold time ns 

TSL Setup time Latch Address 5 

THL Hold time Address Latch 10 

TSSA Setup time (strobe) Latch Address 0 

TsC Setup time Write Chip enable 
5 

THC Hold time Chip enable Write 

TSD Setup time Write Data 35 

THo Hold time Data Write 10 

TSA Setup time Write Address 10 
THq Hold time Address Write 

TSLw Setup time Write Latch 15 

THLW Hold time Latch Write 10 

Tspi Setup time (from 
disabled state) 

Chip enable OD 5 

Tsoz Setup time (from 
enabled state) 

Data in OD 35 

THp Hold time OD Chip enable 5 

NOTES on following page. 
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OBJECTIVE SPECIFICATION 

NOTES 

1. The operating ambient temperature ranges are guaranteed with transverse air flow 
exceetling 400 linear feet per minute and a 2-minute warmup. 

2. All voltages are with respect to network ground terminal. 
3. All typical values are at VCC = SV, TA = 25°C. 
4. Measured on one pin at a time. 
5. Duration of lOs test should not exceed one second. 

TIMING DIAGRAMS 

oD 

CE 

OOUT 

ENABLE/DISABLE 

~ — TOE 

TCE ~I 

D 

TCD~ 

READ MODE 

TSL ~~"' THL ~~ — TSSA ~" -'TWL'~l 
I   II

(LATCHED) 

TAA 

DOUT 

  (STROBE) ` (LATCHED) 

TAL 

WRITE MODE 

oD -~ 

~Tso2 ~ I~ 
  TS01 

THO 

CE 

~TSC~ ~THC ~'W{I 

~"'TSA~ ~THA~ 

I W 
(VALID) 

I

I 

I

~ 

~TSp--~tF7HD—+1 

W 

 TW 

DIN 

L 
  (STROBE)  

TSLW 

(LATCHED) 

THLW 

82S208-F • 82S210-F,N 

ss s;~n~t~es 



OBJECTIVE SPECIFICATION 

DESCRIPTION 
The 82S400 and 82S401, with typical access 
time of 45ns, are ideal for cache buffer appli-
cations and for systems requiring very high 
speed main memory. The 82S400A and 
82S401A are devices selected for speed 
compatibility with industry standard 1024-
bit RAMs having 45ns access time. 

Both devices require a single +5V power 
supply, feature very low current pnp input 
structures, and include on-chip decoding 
and a chip enable input for ease of memory 
expansion. They feature either open collec-
tor or tri-state outputs for optimization of 
word expansion in bused organizations. 

APPLICATIONS 
• High speed main frame 
• Cache memory 
• Buffer storage 
• Writable control store 

FEATURES 
• Address access time: 

82S400/401: 70ns max 
82S400A/401A: 45ns max 

• Write cycle time: 70ns max 
• Power dissipation: 0.12mW/bit typ 
• Input loading: -150µA maz 
• On-chip address decoding 
• Output options: 

82S400: Open collector 
82S401: Tri-state 

• Non-inverting output 
• Blanked output during Write 
• Fully TTL compatible 

TRUTH TABLE 

82S400/400A - I • 82S401 /401 A - I 

PIN CONFIGURATION 

MODE CE WE DIN 
ROUT 

82S400 82S401 

Read 0 1 X Stored 
data 

Stored 
data 

Write "0" 0 0 0 1 High-Z 
Write "1" 0 0 1 1 High-Z 

Disabled 1 X X 1 High-Z 
X =Don't care 

BLOCK DIAGRAM 

Ao (O ~r 

A, 
I

O ~ ~ 

Az ~► 
(41 

A~ 6-~ 
I61 

A. Q--► 
161 

As O~- 

X 
ADD-
RESS 
BUFFER 

p,e (~. y

A,  OI
t3+ 

(14) 
q e Q—► 

As ~( ► 
116) 

A,oO—~ 
A„ ~(

V 
ADD 
RESS 
BUFFER 

1:84 
Izl 

DECODER 

84 

An 

WRITE AMPLIFIERS 

1 84 

  D
—

I 

 t` 6 

84X84 
MATRIX 

8/ 

SENSE AMPLIFIERS 

DATA 

INPUT DI 

BUFFER (~~) 

R W 
(B( 

64 

1:84 
(VI DECODER 

ABSOLUTE MAXIMUM RATINGS 

OUTPUT 
BUFFER 

(~) 

n0) 

DO 

PARAMETERS RATING UNIT 

Vcc Power supply voltage +7 Vdc 

VIN Input voltage +5.5 Vdc 

Output voltage Vdc 
VOH High (82S400) +5.5 
Vo Off-state (82S401) +5.5 

Temperature range 
°CTn Operating 0 to +75 

TsTG Storage -65 to +150 
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OBJECTIVE SPECIFICATION 

DC ELECTRICAL CHARACTERISTICS o°C < TA s +75°C, 4.75v <_ vcc <_ 5.25V 

82S400/400A - I • 82S401/401A - I 

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Min T YP2 Max 

Input voltage V 
VIL Lowt Vcc =Min .85 
VIH Hight Vcc =Max 2.0 
Vlc Clampt.3 Voo =Min, IIN = -12mA -1.0 -1.5 

Output voltage Vcc =Min V 
VOL Lowt,a IOL = 16mA 0.35 0.45 
VOH High (82S401)t.fi Ipli = -2mA 2.4 

Input current µA 
IIL Low VIN = 0.45V -25 -150 
IIH High VIN = 5.SV 1 25 

Output current Vcc =Max 
IQLK Leakage (82S400>6 VouT = 5.5V 1 40 µC 
IO(OFF) Hi-Z state 182S401)6 VouT = 5.5V 1 60 µA 

Vour = 0.45V -1 -60 
los Short circuit (82S40U~ VouT = OV -20 -100 mA 

ICC Vcc supply current6 Vcc =Max mA 
0< TA < 25° C 120 155 

TA > 25° C 105 130 

Capacitance Vcc = S.OV pF 

CIN Input VIN = 2.OV 4 

LOUT Output VOUT = 2.OV 7 

AC ELECTRICAL CHARACTERISTICS o° <_ TA <_ +75° C, 4.75V <_ VCc ~ 5.25V, Rt = 27052, R2 = 60052, CL = 30pF 

PARAMETER TO FROM 
N82S400A/401A N82S400/401 

UNIT 
Min Type Max Min Type Max 

Access time 
TAA 

TCE 
Output 
Output 

Address 
Chip enable 

45 
30 

45 
30 

70 
45 

ns 

Disable time 
TCD 
TwD 

Output 
Output 

Chip enable 
Write enable 

30 
30 

30 
30 

45 
45 

ns 

Twla Recovery time Output Write enable 30 30 45 ns 

Setup and hold time 
TwsA Setup time 
TWHA Hold time Write enable Address 5 10 5 

ns 

TWSD Setup time 
TWHD Hold time Write enable Data in 

35 
5 

50 
10 

35 
5 

Twsc Setup time 
TwHc Hold time 

Write enable CE 5 10 5 

Pulse widths 

TwP Write enable 35 50 35 
ns 

NOTES 

1. All voltage values are with respect to network ground terminal. 
2. All typical values are at Vcc = SV, Tn 25°C. 
3. Test each input one at a time. 
4. Measured with a logic low stored. Output sink current is supplied through a resistor to Vcc. 
5. Measured with VIA applied to CE and a logic high stored. 
6. Measured with VIH applied to CE. 
7. Duration of the short circuit should not exceed 1 second. 
8. Icc is measured with the write enable and memory enable inputs grounded, all other inputs at 4.5V, 

and the output open. 
9. Minimum required to guarantee a Write into the slowest bit. 

10. The operating ambient temperature ranges are guaranteed with transverse air flow exceeding 4001in-
earfeet per m i nute and a 2-m i nute warm-u p. Typical thermal resistance values of the package at max-
imum temperature are: 
A,In junction to ambient at 400fpm air flow - 50° C/watt 
El,ln junction to ambient -still air - 90° C/watt 

O~n junction to case - 20°C/watt 
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OBJECTIVE SPECIFICATION 

TEST LOAD CIRCUIT 

~cc 
iK 

PULSE 
GENERATOR 

Q
OV~1K 

V 

PULSE 
GENERATOR 

PULSE 
GENERATOR 

TIMING DIAGRAMS 

ADDRESS 

DOUT 

READ CYCLE 

LOADING CONDITION 

VCC 

Ao A, Ax A~ VCC 

TAA—~ 

Address Access Tim e 

CHIP ENABLE 

~1.5V 

~~- rCE—+ 

Dour 

1 5V 

~1 5 V 

OV 

VOH 

VOL 

Ov 

TCp_y 
 ____~~VOH 

1 Sv y-

 / VOL 

Chip Enable/Disable Time 

TIMING DEFINITIONS 
TwR Delay between end of Write En-

able pulse and when Data Output 
becomes valid (assuming Add-
ress still valid—not as shown). 

TCE Delay between beginning of Chip 
Enable low (with Address valid) 
and when Data Output becomes 
valid. 

TOD Delay between when Chip Enable 
becomes high and Data Output is 
in off state. 
Delay between beginning of valid TAA 

OOUT 

VCC 

CL

(CAPACITANCE INCLUDING 
SCOPE AND JIG) 

ADDRESS 

DIN 

82S400/400A - I • 82S401/401A - I 

VOLTAGE WAVEFORM 

~3.OV 

INPUT PULSES 

ALL INPUT PULSES 

a
10% 

I 
Sns Sns 

OV P 

'- 'I t~  "mot 1~--

3. V 

Ov 

~10% 

90°0 

Sns 
—yl Ir-

Sns 
~1 f~ 

Measurements: All circuit delays are measured at the 

+1.SV level of inputs and output. 

WRITE CYCLE 

V 

 f 
TWSD 

1.5V 

CHIP ENABLE 
\

~—TWSC~ 

}1 SV 

TWSA 

WRITE ENABLE ~1.5V 

TWP 

~-TWD~ 

1 SV 

TWHA~ 

r 
I 

1 .5V 

OV 

~3 

 ..~~~~/ 

~--TWMD+ 

V 

t.5V 

3 

TWHC~ 

OV 

~7.5V 

3 

OV 

TWR 

DOUT 

Twsc 

TWHD 

Tyyp 

TWSA 

Address (with Chip Enable low) 
and when Data Output becomes 
valid. 
Required delay between begin-
ning of valid Chip Enable and 
beginning of Write Enable pulse. 
Required delay between end of 
Write Enable pulse and end of 
valid Input Data. 
Width of Write Enable pulse. 
Required delay between begin-
ning of valid Address and begin-
ning of Write Enable pulse. 

1.5V 

TWSD 

Two 

TwHc 

TWHA 

DIN -3 ..t.. 

~ --"oH 
1 .5V 

/ DIN = ..O..

VOL

Required delay between begin-
ning of valid Data Input and end of 
Write Enable pulse. 
Delay between beginning of Write 
Enable pulse and when Data 
Output is in off state. 
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. 
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82S226-F,N • 82S229-F,N 

DESCRIPTION 
The 825226 and 82S229 include on-chip 
decoding and 2 chip enable inputs for ease 
of memory expansion. They feature either 
open collector or tri-state outputs for opti-
mization of word expansion in bused organ-
izations. 

Both 82S226 and 82S229 devices are avail-
able in the commercial and military tem-
perature ranges. For the commercial tem-
perature range (0°C to +75°C) specify 
N82S226/229, F or N, and for the military 
temperature range (-55°C to+125°C speci-
fy S82S226/229, F only. 

FEATURES 
• Address access time: 

N82S226/229: SOns max 
S82S226/229 70ns max 

BLOCK DIAGRAM 

ABSOLUTE MAXIMUM RATINGS 

• Power dissipation: O.SmW/bit typ 
• Input loading: 

N82S226/229: -100µA max 
S82S226/229: -150µA max 

• On-chip address decoding 
• Output options: 

82S226: Open collector 
82S229: Tri-state 

• Fully compatible with Signetics 
82S126/129 1024-bit PROMS 

• Fully TTL compatible 

APPLICATIONS 
• Volume production 
• Sequential controllers 
• Microprogramming 
• Hardwired algorithms 
• Control store 
• Random logic 
• Code conversion 

PARAMETER RATING UNIT 

Vcc Supply voltage +7 Vdc 
VIN Input voltage +5.5 Vdc 

Output voltage Vdc 
VOH High (82S2261 +5.5 
Vo Off-state (82S2291 +5.5 

Temperature range °C 
Tn Operating 

N82S226/229 Oto +75 
S82S226/229 -55 to +125 

TSTG Storage -65 to +150 

PIN CONFIGURATION 
F,N PACKAGE* 

As C 
A, C 
A. C 
A= C 
Ao C 
A, C 
A, C 

GND C 

'F = Cerdip 

N =Plastic 

is vcc 

15 A, 

14 CEi 

13 CE, 

12 O, 

„ Da

10 O, 

O, 

70 s~net~es 



rasa r.ta sa■a~raanaae,:raanaa :,a~naa~.w.~ JYa~~.-~C~~ ~~ ~~~ 

82S226-F,N • 82S229-F,N 

DC ELECTRICAL CHARACTERISTICS N82s22s/22s: o°C 5 TA <+75°C, 4.75V <_ Vcc ~ 5.25V 
S82S226/229: -55°C <_ TA <+125°C, 4.5V <_ Vcc <_ 5.5V 

PARAMETER TEST CONDITIONSt 
N82S226/229 S82S226/229 

UNIT 
Min Type Max Min Typz Max 

Input voltage V 
VIA Low .85 .80 
Vlli High 2.0 2.0 
VIc Clamp I IN = -18mA -0.8 -1.2 -0.8 -1.2 

Output voltage V 
Von Low IouT = 16mA 0.45 0.5 
VoH High (82S229) CEt =CE2 =Low, IouT = -2mA, 

High stored 
2.4 2.4 

Input current µA 
III Low VIN = 0.45V -100 -150 
Ills High VIN = 5.SV 40 50 

Output current 
IOIK Leakage (82S226) CEt or CE2 =High, VcuT = S.SV 40 60 µA 
IO(OFF) Hi-Z state (82S229) CEt or C_Ez =High, VouT = 5.5V 40 60 µA 

CEt or CE2 =High, VouT = O.SV -40 -60 
los Short circuit (82S229) VouT = OV -20 -70 -15 -85 mA 

Icc Vcc supply current 105 120 105 125 mA 

Capacitance Vcc = 5.OV pF 
CIN Input VIN = 2.OV 5 5 
COUT Output VOUT = 2.OV 8 $ 

AC ELECTRICAL CHARACTERISTICS Rt = 27052, R2 = 60052, C~ = 30pF 
N82S226/229: 0°C <_ TA <+75°C, 4.75V 5 VCC ~ 5.25V 

S82S226/229: -55° C <_ TA < +125° C, 4.5V <_ Vcc ~ 5.5V 

PARAMETER TO FROM 
N82S226/229 S82S226/229 

UNIT 
Min Type Max Min Type Max 

Access time 
TAA 
TCE 

Output 
Output 

Address 
Chip enable 

35 
15 

50 
25 

35 
15 

70 
35 

ns 

Disable time 
TCD Output Chip disable 15 25 15 35 

ns 

NOTES 

1. Positive current is defined as into the terminal referenced. 
2. Typical values are at Vcc = S.OV, TA = +25°C. 

TEST LOAD CIRCUIT 

I CL (INCLUDES SCOPE 8 
JIG CAPACITANCE) 

VOLTAGE WAVEFORM 

ADDRESS 

READ CYCLE 

SV 

CE,,z 1.SV 1.5V 

— TCE"~ rTCD~ 

O, Oa

~-- TAA 

1.SV 

All inputs. t, = h = Sns f10 % to 90%I 

3.OV 

OV 

3.OV 

OV 

VON 

1.SV 

VOL 

S~n~tl~'.S 7~ 



82S214-F,N • 82S215-F,N 

DESCRIPTION 
The 82S214 and 82S215 include on-chip 
decoding and 2 chip enable inputs for ease 
of memory expansion. They featuretri-state 
outputs for optimization of word expansion 
in bused organizations. A D-type latch is 
used to enable thetri-state outputdrivers. In 
the Transparent Read mode, stored data is 
addressed by applying a binary code to the 
address inputswhile holding Strobe high. In 
this mode the bit drivers will be controlled 
solely by CE) and CE2 lines. 

In the Latched Read mode, outputs are held 
i n their previous state (high, low or high Z) as 
long as Strobe is low, regardless of the state 
of address or chip enable. A positive Strobe 
transition causes data from the applied 
address to reach the outputs if the chip is 
enabled, and causes outputs 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 condi-
tion if the chip was enabled, or causes 
outputs to be locked into the high Z condi-
tion if the chip was disabled. 

BLOCK DIAGRAM 

Both 82S214 and 82S215 devices are avail-
able in the commercial and military tem 
perature ranges. For the commercial tem-
perature range (0°C to +75°C) specify 
N82S214/215, F or N, and for the military 
temperature range 1-55° C to+125°CI speci-
fy S82S214/215, F. 

FEATURES 
Address access time: 

N82S214/215: 60ns max 
S82S214/215: 90ns max 

• Power dissipation: 165µW/bit typ 
• Input loading: 

N82S214/215: -100µA max 
S82S214/215: -150µA max 

• On-chip data output registers 
• On-chip storage latches 
• Schottky clamped 
• Fully compatible with Signetics 

825114/115 PROMS 
• Fully TTL compatible 

APPLICATIONS 
• Microprogramming 
• Hardwire algorithms 
• Character generation 
• Control store 
• Sequential controllers 

Ao O ) 

ADDRESS 
LINES 

BUFFER/ 
DECODER 

I ( 512%B or 256X8 MATRIX 

A, Q i 
I 
I 

STROBE Q 
11e) 

~~ 

1 1 1 

Izo) 
CE Q ' ply 

CEr Q I~/~

VCG (241 

GND = (19 
i 1 =Pin number 

LATCH 
D 

8-SIT OUTPUT LATCH 

ABSOLUTE MAXIMUM RATINGS 

B TRI-STATE DRIVERS 

(7) ~IB)~ (9) I110)~1141 ~I151~116)I117

O, O, O~ Oa OS Os O, Oe

OUTPUT LINES 

PARAMETER RATING UNIT 

Vcc Supply voltage +7 Vdc 
ViN Input voltage +5.5 Vdc 

Temperature range °C 
Tn Operating 

N82S214/215 0 to +75 
S82S214/215 -55 to +125 

TSTG Storage -65 to +150 

PIN CONFIGURATIONS 

F,N PACKAGE' 
825214 

F,N PACKAGE' 
82S215 

A, C 
A, C 
A, C 
~C 
A, C 
A, C 
D, C 
Dz C 
D, C 
O 70 

NC 17

GND 12 

'F = Cerdip 

N =Plastic 

CE, 

STROBE 

o, 

0 

o, 

o, 

24 
VCC 

23 A, 

22 A, 

z1 ,~ 

20 CE, 

19 CEO 

1B STROBE 

,~ O, 

16 O, 

15 O. 

14 Oy

13 NC 
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82S214-F,N • 82S215-F,N 

DC ELECTRICAL CHARACTERISTICS N82S214/215: 0°C <_ TA <_ +75°C, 4.75V <_ Vcc ~ 5.25V 

S82S214/215: -55° C 5 TA < +125° C, 4.5V <_ Vcc ~ 5.5V 

PARAMETER TEST CONDITIONS 
N82S214/215 S82S214/215 

UNIT 
Min Typz Max Min Typz Max 

Input voltage 
VIL Low 
VIH High 
Vlc Clamp IIN = -18mA 

2.0 
-0.8 

85 

-1.2 
2.0 

-0.8 

.80 

-1.2 

V 

Output voltage 
VoL Low 
VOH High 

lour = 9.6mA 
CEt =Low, CE2 =High, lour = -2mA, 

High stored 
2.7 3.3 

0.5 
2.4 3.3 

0.5 
V 

Input current 
IIL Low 
IIH High 

VIN = 0.45V 
VIN = 5.5V 

-100 
25 

-150 
50 

µA 

Output current 
Io1oFF) Hi-Z state 

los Short circuits 

CEt =High or CEz =Low, Vour = 5.5V 
CEt =High or CEz =Low, Vour = O.SV 

Vour = OV -20 

40 
-40 
-70 -15 

100 
-100 
-85 

µA 

mA 

ICc VCC supply current 130 175 130 815 mA 

Capacitance 
CIN Input 
Cour Output 

Vcc = S.OV 
VIN = 2.OV 

Vour = 2.OV, CE, =High or CEz =Low 
5 
8 

5 
8 

pF 

AC ELECTRICAL CHARACTERISTICS R, = a7ort, Rz = 11cf2, cL = 3opF 
N82S214/215: 0°C <_ TA 5 +75°C, 4.75V 5 Vcc <_ 5.25V 

S82S214/215: -55°C <_ TA <_ +125°C, 4.5V <_ Vcc ~ 5.5V 

PARAMETER TO FROM TEST CONDITIONS 
N82S214/215 S82S214/215 

UNIT 
Min Typz Max Min Typz Max 

Access time4
TAA
TCE 

Output 
Output 

Address 
Chip enable 

Latched or transparent read 
35 
20 

60 
40 

35 
20 

90 
50 

ns 

Disable time4
TCD Output Chip disable 

Latched or transparent read 
20 40 20 50 

ns 

Setup and 
hold times 

TADH Hold time Output Address 

Latched read only 

0 -10 5 -10 

ns 

TCDS Setup time 
TCDH Hold time 

Output Chip enable 
40 
10 0 

50 
10 0 

Pulse widths 
Tsw Strobe 

Latched read only 
30 20 40 20 

ns 

Latch times 
Tsl_ Strobe 

Latched read only 
60 35 90 35 

ns 

Delatch times 
TDL Strobe 

Latched read only 
30 35 

ns 

NOTES 

1. Positive current is defined as into the terminal referenced. 
2. Typical values are at Vcc - +S.OV and Tn - +25°C. 
3. No more than one output should be grounded at the sametimeantl strobe should be disabletl.Strobe 

i5 in high state. 

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 Tq nanoseconds after the address has changed and TCe 

nanoseconds after the output circuit is enabled. Tco 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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82S214-F,N • 82S215-F,N 

TEST LOAD CIRCUIT 

TIMING DIAGRAMS 

TRANSPARENT READ 

STROBJ/ 

CE, 

CHIP ENABLE 

CEz

0~ . . .0a 

1.SV 

TA

i.SV~ 

Output Latches Not Used 

(INCLUDES JIG 8 
SCOPE CAPACITANCE) 

3.OV 

ov 
-O.OV 

OV 

3.OV 

OV 

VOH  _

- 1.SV 
VOL 

Aa. . . 

An~ 
1.SV 

___ ~ 

CE, 

VOLTAGE WAVEFORM 

INPUT PULSES 

ALL INPUT PULSES 
3 OV 

~0% 

10% 
OV 

f- 5ns ~ Sna 

~3.OV 
10 

90~ 
OV 

~- 5ns ~ 5ns 

LATCHED READ 

~~ 

~— Tcos 
TADH 

  1.SV 

CHIP ENABLE~t.SV \ 1.SV 

CEa

STROBE 

~- TSW y -t TCOH ~.r  TCOr 

1.SV~ } 1.SV .SV~ 

TSL 

0,. Oa

A 

TDL 

3.OV 

OV 

-3 OV 

OV 

- ~3.OV 

  OV 

1.SV 

Output Latches Used 

1.SV 

VOM 

- VOL 
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82S230-F,N • 82S231-F,N 

DESCRIPTION 
The 82S230 and 82S231 include on-chip 
decoding and 1 chipenable inputforeaseof 
memory expansion. They feature either 
open collector or tri-state outputs for opti-
mization of word expansion in bused organ-
izations. 

Both 82S230 and 82S231 devices are avail-
able in the commercial and military tem-
perature ranges. For the commercial tem-
perature range (0°C to +75°C) specify 
N82S230/231, F or N, and for the military 
temperature range (-55° C to+125° C) speci-
fy S82S230/231, F. 

FEATURES 
• Address access time: 

N82S230/231: SOns maz 
S82S230/231:70ns max 

BLOCK DIAGRAM 

(6) 
Aa ~~ 

A, P (~~

Ax ~~ 

Ax 
~~ ADDRESS 

As 
o-2j '  BUFFER 

a, O—~ 
A, (o-- i 
Aa ~( ~ 

A~~ 

1:32 DE-
CODER 

• Power dissipation: 0.3mW/bit typ 
• Input loading: 

N82S230/231: -100µA maz 
S82S230/231: -150µA max 

• On-chip address decoding 
• Output options: 

82S230: Open collector 
82S231: Tri-state 

• Fully compatible with Signetics 
82S130/131 PROMs 

• Fully TTL compatible 

APPLICATIONS 
• Sequential controllers 
• Microprogramming 
• Hardwired algorithms 
• Control store 
• Random logic 
• Code conversion 

n) 
--r ► 

—1--► 
(32) 

32%i6 

32X16 

32%16 

32X76 

A 

1:16 
MUX 

1:16 
MU% 

x

1:16 
MUX 

1:16 
MU% 

ABSOLUTE MAXIMUM RATINGS 

" I (12) 
  O, 

'~- 1 (11) 
OUTPUT   Ox
BUFFER .~--i (10)

  Ox

~ --1 (B) 

CE 

(13) 

PARAMETER RATING UNIT 

Vcc Supply voltage +7 Vdc 
ViN Input voltage +5.5 Vdc 

Output voltage Vdc 
Vor+ High (82S230) +5.5 
Vo Off-state (82S231) +5.5 

Temperature range °C 
Tq Operating 

N82S230/231 0 to +75 
S82S230/231 -55 to +125 

TsTc Storage -65 to +150 

PIN CONFIGURATION 
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82S230-F,N • 825231-F,N 

DC ELECTRICAL CHARACTERISTICS N82S230/231: 0°C <_ TA <+75°C, 4.75V <_ VCC ~ 5.25V 

S82S230/231: -55°C <_ TA <_ +125°C, 4.5V <_ Vcc ~ 5.5V 

PARAMETER TEST CONDITIONS 
N82S230/231 S82S230/231 

UNIT 
Min Typz Max Min Type Max 

Input voltage V 
VIL Low 85 .80 
VIH High 2.0 2.0 
VIC Clamp IIN = -18mA -0.8 -1.2 -0.8 -1.2 

Output voltage V 
VoL Low IouT = 16mA 0.45 0.5 
Vor+ High (825231) 

_ 
CE =Low, IouT = -2mA, 

High stored 
2.4 2.4 

Input current µA 
IIL Low VIN = 0.45V -100 -150 
IIH High VIN = S.SV 40 50 

Output current 
IOLK Leakage (82S230) 

_ 
CE =High, Vour = 5.5V 40 60 µA 

IoIOFF> Hi-Z state 182S231) CE =High, Vour = 0.5V -40 -60 µA 
CE =High, Vour = 5.5V 40 60 

los Short circuit (82S231) Vour = OV -20 -70 -15 -85 mA 

Icc Vcc supply current 120 140 120 140 mA 

Capacitance Vcc = 5.OV pF 
CIN Input VIN= 2.OV 5 5 
CouT Output Vour = 2.OV 8 8 

AC ELECTRICAL CHARACTERISTICS R, = 27ort, Rz = 600St, CL = 30pFf 

N82S230/231: 0°C < TA <+75°C, 4.75V <_ Voo <_ 5.25V 
S82S230/231: -55°C 5 TA <+125°C, 4.SV 5 VcC ~ 5.5V 

PARAMETER TO FROM 
N82S230/231 S82S230/231 

UNIT 
Min Typz Max Min Type Max 

Access time 
TAA 
TCE 

Output 
Output 

Address 
Chip enable 

40 
20 

50 
30 

40 
20 

70 
35 

ns 

Disable time 
TcD Output Chip disable 20 30 20 35 

ns 

NOTES 

1. Positive current is definetl as into the terminal referenced. 
2. Typical values are at Vcc = S.OV, TA = +25°C. 

TEST LOAD CIRCUIT 

CL (INCLUDES SCOPE 8 
JIG CAPACITANCE) 

VOLTAGE WAVEFORM 

READ CYCLE 

ADDfiE55 

3.OV 

SV 

OV 

1.SV CE ~1.SV 

r TCD y 

/ 

3.OV 

- OV 

VON 

~5V 

VOL 

TCE 

1.5V O~n.O~ 

~- T Ap ~ 

All inputs L = tr = Sns 110% to 90°io1 
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82S240-F,N • 82S241-F,N 

DESCRIPTION 
The 82S240 and 82S241 are mask program-
mable, and include on-chip decoding and 4 
chip enable inputs for ease of memory ex-
pansion. They feature either open collector 
or tri-state outputs for optimization of word 
expansion in bused organizations. 

Both 82S240 and 82S241 devices are avail-
able in the commercial and military tem-
perature ranges. For the commercial tem-
perature range (0°C to +75°C) specify 
N82S240/241, F or N, and for the military 
temperature range (-55° C to+125° Cl speci-
fy S82S240/241, F. 

FEATURES 
• Address access time: 

N82S240/241: 60ns max 
S82S240/241: 90ns max 

BLOCK DIAGRAM 

A, O 

ADDRESS 
LINES 

A, O 

Ao O 

t:6a DE-
CODER 

• Power dissipation: .17mW/bit typ 
• Input loading: 

N82S240/241: -100µA max 
S82S240/241: -150µA max 

• On-chip address decoding 
• Output options: 

82S240: Open collector 
S82S241: Tri-state 

• Fully TTL compatible 

APPLICATIONS 
• Volume production 
• Sequential controllers 
• Microprogramming 
• Hardwired algorithms 
• Control store 
• Random logic 
• Code conversion 

A O 

A, O 

~~ 

EC a O a 
CE, O 
CEa O 

69X64 MATRIX 

to tfi to to to t:fi to to 
MUX MUX MU% MUX MUX MUX MUX MU% 

v V V V p V V V 
O, O a O~ Oa OS Os O, 0 a

OUTPUT LINES 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER RATING UNIT 

Vcc Supply voltage +7 Vdc 
VIN Input voltage +5.5 Vdc 

Output voltage Vdc 
Vor+ High (82S2401 +5.5 
Vo Off-state B2S241) +5.5 

Temperature range °C 
Ta Operating 

N82S240/241 Oto +75 
S82S240/241 -55 to +125 

TSTG Storage -65 to +150 

PIN CONFIGURATION 

F,N PACKAGE' 

A, C 
A6 C 
A, C 
A, C 
A, C 
Ar C 
A, C 
Aa C 
D, C 
o, 10 

O it 

GND 12

'F = Cerdip 

N =Plastic 

2a 
vcc 

23 Ae 

22 NC 

21 CE, 

20 CEa

19 CEO 

18 CE. 

,~ O, 

1s O~ 

75 Os 

1a o

13 O 
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82S240-F,N • 82S241-F,N 

DC ELECTRICAL CHARACTERISTICS N82S240/241: 0°C <_ Tq <_ +75°C, 4.75V <_ VCc ~ 5.25V 

S82S240/241: -55° C <_ Tq <_ +125° C, 4.5V 5 VcC ~ 5.5V 

PARAMETER TEST CONDITIONSf 
N82S240/241 S82S240/241 

UNIT 
Min Type Max Min Type Max 

Input voltage 
VIL Low 
VIH High 
Vlc Clamp Iw = -18mA 

2.0 
-0.8 

.85 

-1.2 
2.0 

-0.8 

.80 

-1.2 

V 

Output voltage 
VoL Low 
VOH High (82S241) 

lour = 9.6mA 
CEt =Low, IouT =-2mA, CE2 =Low, 
CEs =High, CEa =High, High stored 

2.4 
0.45 

2.4 
0.5 

V 

Input current 
IIL Low 
Iw High 

VIN = 0.45V 
Vw = 5.5V 

-100 
40 

-150 
50 

µA 

Output current 
IOLK Leakage (82S240) 

lo(oFr) Hi-Z state (82S241) 

los Short circuit (82S241) 

CEi =High, VouT = 5.5V, CE2 =High, 
CE3 =Low, CEa =Low 

CEt =High, VouT = 0.5V, CE2 =High, 
CE3 =Low, CEa =Low 

CEt =High, VouT = S.SV, CE2 =High, 
CEs =Low, CEa =Low 

VouT = OV -20 

40 

-40 

40 

-70 -15 

60 

-60 

60 

-85 

µA 

uA 

mA 

ICc VCc supply current 140 175 140 185 mA 

Capacitance 
CIN Input 
LOUT Output 

VCC = S.OV 
VIN = 2.OV 

VOUT = 2.OV 
5 
8 

5 
8 

PF 

AC ELECTRICAL CHARACTERISTICS Rt = 47052, R2 = 1k52, CL = 30pF 
N82S240/241: 0°C <_ Tq <_ +75°C, 4.75V 5 Vcc ~ 5.25V 
S82S240/241: -55° C 5 Tq < +125° C, 4.5V <_ VCc ~ 5.5V 

PARAMETER TO FROM 
N82S240/241 S82S240/241 

UNIT 
Min Type Max Min Type Max 

Access time 
Tqq 

TCE 
Output 
Output 

Address 
Chip enable 

40 
20 

60 
40 

40 
20 

90 
50 

ns 

Disable time 
Tcp Output Chip disable 20 40 20 50 

ns 

NOTES 

1. Positive current is defined as into the terminal referencetl. 
2. Typical values are at Vcc = S.OV, Tq =+25°C. 
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82S240-F,N • 82S241-F,N 

TEST LOAD CIRCUIT VOLTAGE WAVEFORM 

ADDRESS 7.SV 

EC , EC a

CHIP ENABLES 

CEO CE. 

O, O, 

T CE 

3.OV 

OV 

1.5v 

TCD 

TAA 

1.SV 

All inputs: tr = tt = Sns 110^^/a to 90%) 

OV 

O.OV 

VON 

1.SV 

VOL 

O 

W 

O 
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8228-F 

DESCRIPTION 
The 8228, available in a 16-pin dual-in-line 
package, can provide very high bit packing 
density by replacing 4 standard 256X4 
ROMs. 

This device includes on-chip decoding, and 
has a typical access time of 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 avail-
able. The standard pattern is specified as 
the N82281-C8162, while custom circuits 
are identified as N82281-CXXX. 

BLOCK DIAGRAM 

INPUT 
SCHEMATIC 

VCC 

Vcc = 116) 

GND = (81 

I ) =Pin number 

OUTPUT 
SCHEMATIC 

VCC 

ADDRESS 
LINES 

FEATURES 
• Buffered address lines 
• Totem pole outputs 
• Diode protected inputs 
• Fully TTL compatible 

APPLICATIONS 
• Microprogramming 
• Hardwired algorithms 
• Character recognition 
• Character generation 
• Control store 

A. (3~ ► 
(2) 

As (1~~ WORD 

A (16) SELECT 

Ae (14) 
1-64 

Aa 
13—y DECODER 

A (6) 

q~(6) 

ANTI 

A~ (4~ 

BIT 
SELECT 
1-16 

DECODER 

O, Oz O, Oa

` OUTPUT DATA 

(S) 

DC ELECTRICAL CHARACTERISTICS o°c <_ Tq < 75°C, 4.75V <_ Vcc < 5.25V 

PIN CONFIGURATION 

F PACKAGE' 

As C 
A, C 
A, C 
A, C 
Aa C 
A, C 
Az C 

GND C 

16 
VCC 

15 A 

14 Ae 

13 Ay 

1z o, 

11 D, 

10 D

J Oe

'Dual-in-line 11/3 size of 24-pin package) 

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Min T YP Max 

Input voltage 
VIL Low 
VIL High 
VIo Clamp IiN = -18mA 

2.0 
-1.2 

.85 
V 

Output voltage 
VOL Low 
VoH High 

IouT = 11.2mA 
IouT = -1.OmA 2.7 

0.5 
V 

Input current 
IIL Low 
IIH High 

VIN — 0.45V 
VIN = 5.5V 

-10 
1 

-400 
25 

µA 

Output current 
los Short circuit VouT = OV -20 -70 

mA 

Icc Power consumption O~ to Os =Low 140 170 mA 
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8228-F 

AC ELECTRICAL CHARACTERISTICS o <_ Tq <_ 7s°C, 4.75< Vcc ~ 5.25V 

PARAMETER TO FROM 
LIMITS 

UNIT 
Min Typ Max 

Access timer 
Tqq Output Address 50 70 

ns 

NOTES 

7. Rise and tall time for this test must be less than Sns. Input amplitudes are 3.OV and all measurements 
are made at 1.SV. 

2. Positive current is defined as into the terminal referenced. 
3. No more than 1 output should be grounded at the same time. 
4. Manufacturer reserves the right to make design and process changes and improvements. 

TEST LOAD CIRCUIT VOLTAGE WAVEFORM 

READ CYCLE 

ADDRESS ~ 
_J 

 J  ~ 

O„ Oa O,. O, 
OUTPUT 

I 
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82S280-F,N • 82S281-F,N 

DESCRIPTION 
The 82S280 and 82S281 include on-chip 
decoding and 4 chip enable inputs for ease 
of memory expansion. They feature either 
open collector or tri-state outputs for opti-
mization of word expansion in bused organ-
izations. 

Both 82S280 and 82S281 devices are avail-
able in the commercial and military tem-
perature.ranges. For the commercial tem-
perature range l0°C to +75°C) specify 
N82S280/281, F or N, and for the military 
temperature range (-55° C to +125° C) speci-
fy S82S280/281, F only. 

BLOCK DIAGRAM 

FEATURES 

• 

• 
• 

• 

Address access time: 
N82S280/281: 70ns max 
S82S280/281: 100ns max 

Power dissipation: 60µW/bit typ 
Input loading: 

N82S280/281: -100µA maz 
S82S280/281: -150µA max 

On-chip address decoding 
Output options: 

82S280: Open collector 
82S281: Tri-state 

Enable = E1 E2 E3 E4 
Fully TTL compatible 

Ay ~— 

AB Q—~ 

A, ~— 

Ac ~~ 

As I}~ 

A• (~-' 

A~ 

ADD 
INV 
AND 
1/64 
DEC 

° 

64X128 
MEMORY ARRAY 

31 

O 
Az

A~ O 
Ao 

ADD 
INV 

1:16 
DEC 

1:16 
DEC 

1:16 
DEC 

1:16 
DEC 

1:16 
D

T

EC 
1:16 
DEC 

1:16 
~ DEC 

1:16 
DEC 

1 
Q 

E, O 
OUT 
BUF 

• 

OUT 
BUF 

OUT 
BUF 

OUT 
BUF 

OUT 
BUF 

OUT 
BUF 

OUT 
BUF 

OUT 
BUF 

Ez Q 

E~ ~ 

a `~~• E. Q 

vcc = 24 

GND = 12 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER RATING UNIT 

VCC Supply voltage +7 Vdc 
ViN Input voltage +5.5 Vdc 

Output voltage Vdc 
Vp Off-state +5.5 

Temperature range °C 
Tn Operating 

N82S280/281 Oto +75 
S82S280/281 -s5 to +125 

TsrG Storage -65 to +150 

PIN CONFIGURATION 
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82S280-F,N • 82S281-F,N 

DC ELECTRICAL CHARACTERISTICS N82S280/281: 0°C <_ TA ~ +75°C, 4.75V <_ Vcc ~ 5.25V 

S82S280/281: -55°C <_ TA <_ +125°C, 4.5V <_ VCC ~ 5.5V 

PARAMETER TEST CONDITIONS 
N82S280/281~ S82S280/281t 

UNIT 
Min Type Max Min Type Max 

Input voltage 
Vll_ Low 
VIH High 
Vlc Clamp IIN = -18mA 

2.0 
-0.8 

.85 

-1.2 
2.0 

-0.8 

.80 

-1.2 

V 

Output voltage 
Von Low 
VOH High 

IouT = 9.6mA 
CEt =Low, CE2 =High, IouT = -2mA, 

High stored 
2.4 

0.45 
2.4 

0.5 
V 

Input current 
h~ Low 
hH High 

VIN = 0.45V 
VIN = 5.5V 

-100 
25 

-150 
50 

µA 

Output current 
IO(OFF) Hi-Z state 

los Short circuit3 

CEt =High or CE2 =Low, VouT = 5.5V 
CEt =High or CE2 =Low, VouT = 0.5V 

VouT = OV -20 

40 
-40 
-70 -15 

100 
-100 
-85 

µA 

mA 

ICC VCC supply current 100 140 100 150 mA 

Capacitance 
Cw Input 
CouT Output 

VCC = 5.OV 
Vw = 2.OV 

VouT = 2.OV 
5 
8 

5 
8 

pF 

AC ELECTRICAL CHARACTERISTICS Ri = 470,tt, R2 = 1kS2, Ct = 30pF 
N82S280/281: 0°C _< TA <_ +75°C, 4.75V <_ Vcc <_ 5.25V 
S82S280/281: -55° C <_ Tq 5 +125° C, 4.5V <_ VCC < 5.5V 

PARAMETER TO FROM 
N82S280/281 S82S280/281 

UNIT 
Min Type Max Min Type Max 

Access time 
TAA 

TcE 
Output 
Output 

Address 
Chip enable 

40 
20 

70 
40 

40 
20 

100 
50 

ns 

Disable time 
Tco Output Chip disable 20 40 20 50 

ns 

NOTES 

1. Positive current is defined as into the terminal referenced. 
2. Typical values are at Vcc =+5.OV and Tq =+25°C. 
3. No more than one output should be grounded at the same time. 
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82S280-F,N • 82S281-F,N 

TEST LOAD CIRCUIT 

(INCLUDES JIG 8 
SCOPE CAPACITANCE) 

TIMING DIAGRAM 

VOLTAGE WAVEFORM 

INPUT PULSES 

AIL INPUT PULSES 
'9.DV 

~- 90% 

10% 
OV 

f 5ns F 5ns 

t3.OV 
10% 

90% 
OV 

f 5ns ~-- Sns 
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OBJECTIVE SPECIFICATION 

DESCRIPTION 
The 82S290 and 82S291 include on-chip 
decoding and 3 programmable chip enable 
inputs for ease of memory expansion. They 
feature either open collector or tri-state 
outputs for optimization of word expansion 
in bused organizations. 

Both 82S290 and 82S291 devices are avail-
able in the commercial and military tem-
perature ranges. For the commercial tem-
perature range (0°C to +75°C) specify 
N82S290/291, F or N, and for the military 
temperature range (-55° C to +125° C) speci-
fy S82S290/291, F. 

BLOCK DIAGRAM 

A, o-

1 
ADDRESS 

LINES 

I 
I 
I 
I 

Ago o- ~ 

A 

A, 

A • 

ADD 
INV 

1.128 
DEC 

FEATURES 
• Address access time: 

N82S290/291: SOns max 
S82S290/291: 100ns max 

• Power dissipation: 40µW/bit typ 
• Input loading: 

N82S290/291: -100µA max 
S82S290/291: -150µA max 

• On-chip address decoding 
• Output options: 

82S290: Open collector 
82S291: Tri-state 

• Fully compatible with Signetics 
82S190/191 PROMS 

• Fully TTL compatible 

APPLICATIONS 
• Sequential controllers 
• Microprogramming 
• Hardwired algorithms 
• Control store 
• Random logic 
• Code conversion 

0 

127 

ADD 
INV 

CE, "C E, Q 

CEi /CEi  O 
CE3'CE~ O I

~cC = 24 

GND = 12 

128X128 
MEMORY ARRAY 

1.16 
DEC 

OUT 
BUF 

• 

1.16 
DEC 

OUT 
BUF 

• 

1.16 
DEC 

OUT 
BUF 

ABSOLUTE MAXIMUM RATINGS 

1.16 
DEC 

OUT 
BUF 

• 

1.16 
DEC 

OUT 
BUF 

1.16 

DEC 

OUT 

• U~ • 

1.16 

DEC 

T 
F 

• 

1.16 
DEC 

OUT 
BUF 

PARAMETER RATING UNIT 

VCc Supply voltage +7 Vdc 
Vw Input voltage +5.5 Vdc 

Output voltage Vdc 
VpH High (82S290) +5.5 
Vo Off-state (82S291) +5.5 

Temperature range °C 
TA Operating 

N82S290/291 Oto +75 
S82S290/291 -55 to +125 

TSTG Storage -65 to +150 

82S290-F,N • 82S291-F,N 

PIN CONFIGURATION 
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OBJECTIVE SPECIFICATION 

DC ELECTRICAL CHARACTERISTICS N8252so/291: o°C <_ Tq <_ +75°C, 4.75V <_ Vcc ~ 5.25V 

S82S290/291: -55° C <_ Tq <_ +125° C, 4.SV <_ VCC ~ 5.5V 

82S290-F,N • 82S291-F,N 

PARAMETER TEST CONDITIONS 
N82S290/291 S82S290/291 

UNIT 
Min Type Max Min Typz Max 

Input voltage 
VIL Low 
VIH High 
Vic Clamp ItN = -18mA 

2.0 
-0.8 

85 

-1.2 
2.0 

-0.8 

.80 

-1.2 

V 

Output voltage 
Vol_ Low 
VOH High (82S291) 

_ lour = 9.6mA 
CE =Low, lour = -2.4mA, 

High stored 
2.4 

0.45 
2.4 

0.5 
V 

Input current 
IIL low 
IIH High 

VIN = 0.45V 
VIN = S.SV 

-100 
40 

-150 
50 

µA 

Output current 
IOLK Leakage 182S290) 
IoIOFF> Hi-Z state (82S291) 

los Short circuit (82S291) 

CE =High, Vour = S.SV 
CE =High, Vour = 0.5V 
CE =High, Vour = 5.5V 

Vour = OV -20 

40 
-40 
40 
-70 -15 

60 
-60 
60 
-85 

µA 
µA 

mA 

Icc VCC supply current 130 170 130 180 mA 

Capacitance 
CIN Input 
Cour Output 

Vcc = S.OV 
VIN = 2.OV 

Vour = 2.OV 
5 
8 

5 
8 

pF 

AC ELECTRICAL CHARACTERISTICS R, =von, R2 =soon, CL = 30pF~ 

N82S290/291: 0°C 5 Tq <_ +75°C, 4.75V <_ Vcc <_ 5.25V 

S82S290/291: -55°C <_ Tq <_ +125°C, 4.SV <_ Vcc <_ 5.5V 

PARAMETER TO FROM 
N82S290/291 S82S290/291 

UNIT 
Min Type Max Min Type Max 

Access time 
Tqq 

TCE 

Output 
Output 

Address 
Chip enable 

50 
20 

80 
40 

50 
20 

100 
50 

ns 

Disable time 
TcD Output Chip disable 20 40 20 50 

ns 

NOTES 

1. Positive current is defined as into the terminal referenced. 
2. Typical values are at Vcc = S.OV, Tp = +25° C. 

TEST LOAD CIRCUIT 

IINCIUDES JIG 8 
SCOPE CAPACITANCE) 

VOLTAGE WAVEFORM 

ADDRESS 

CE 

READ CYCLE 

1.SV 

1.SV 

f--T CE—a

D,.,.O. 

Tpp 

~t.SV 

i.SV 

t —T  Op — r 

3.eV 

3.UV 

OV 

VOH 

I.SV 

VOA 
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PROGRAMMING INFORMATION 
Programming Equipment for 
Signetics PROMS 
Programming equipment is available from 
several manufacturers, including Curtis En-
terprises, Data I/O, and Pro-Log. Choice of 
equipment varies from manual duplicators 
to fully automatic programmers which read 
paper tape coded in a variety of formats. 

For more information, contact Signetics 
Memory Marketing or any of the following 
programmer manufacturers: 

Curtis Enterprises 
P.O. Box 4090 
Mountain View, Calif. 94040 
(415) 964-3136 

Data I/O Corporation 
P.O. Box 308 
Issaquah, Washington 98027 

Pro-Log Corporation 
2411A Garden Road 
Monterey, Calif. 93940 
1408) 372-4593 

CURTIS ENTERPRISES REFERENCE 

PROM TYPE ORGANIZATION OUTPUTS MANUAL PROGRAMMER DUPLICATOR 

8223 32X8 

m
~
o
~
~
~
o
o
~
o
o
 

~
~
~
m
~
~
~
~
~
~
~
 

r
 

PR-23B or PR-1369A PR-2300 
82S23 32X8 PR-1369A PR-2300S 
82S123 32X8 PR-1369A PR-2300S 
82S27 256X4 PR-27 PR-2700S 
82S126 256X4 PR-1369A or PR-1269 PR 
82S129 256X4 PR-1369A or PR-1269 PR-2600SA 
82S114 256X8 PR-145 PR-1145 
82S115 512X8 PR-145 PR-1145 
82S130 512X4 PR-1369A PR-2600SA 
82S131 512X4 PR-1369A PR-2600SA 
10139 32X8 PR-10139 — 

PRO-LOG REFERENCE 

PROM TYPE ORGANIZATION OUTPUTS MANUAL PROGRAMMER 

82S23 32X8 PM9010 
82S123 32X8 PM9010 
82S126 256X4 PM9008 
82S129 256X4 PM9008 
82S130 512X4 PM9008 
82S131 512X4 PM9008 
82S114 256X8 PM9021 
82S115 512X8 PM9021 
10149 256X4 (ECU N/A' 
82S136 1024X4 N/A' 
82S137 1024X4 N/A' 
82S184 2048X4 N/A" 
82S185 2048X4 N/A' 
82S180 1024X8 N/A' 
82S181 1024X8 N/A' 

'Contact Signetics o Pro-Log 
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DATA I/O 
MODEL V UNIVERSAL PROGRAMMER 
MODEL IX PORTABLE PROGRAMMER 

MODEL X FPLA PROGRAMMER 

CONFIGURATION MANUFACTURERS' 
PART NO. 

DATA I/O 
pROGRAM 
CARD SET 

PROGRAM 
SOCKET 
ADAPTER 

PRO- 
GRAMMED 
LOGIC 
LEVEL 

READ-ONLY OPTIONS 

READ-ONLY 
CARD 

READ-ONLY 
SOCKET 
ADAPTER 

32X8 (FU 8223 1051-1 1034 VOH 1142 1037 
32X8 (FU 10139 ECL 1051-2 1034 VOH 1142 1037 
32X8(FU 82S23, 82S123 1051-7 1034 VOH 1142 1037 
256X8 (FU 82S114 1226-2' 1096 VOH 1142 1096 
512X8 (FU 82S115 1226-2' 1097 VOH 1142 1097 
256X4 (FU 10149 ECL 1144-1 1003-4 VOH 1187-13 1003-4 
256X4 (FU 82S126, 82S129 1226-2' 1035-1 VOH 1142 1035 
512X4 (FU 82S130, 82S131 1226-2' 1035-2 VOH 1142 1035 
512X8 IFU 82S140, 82S141 1226-2' 1033-2 VOH 1142 1033 
1024X4 (FU 82S136, 82S137 1226-2' 1039-3 VOH 1142 1039 
1024X8 (FU 82S180, 82S181, 82S2708 1226-2' 1033-3 VOH 1142 1033 
2048X4 (FU 82S184, 82S185 1226-2' 1039 VOH 1142 1039 
2048X8 (FU 82S190,82S191 1226-2' 1033 VOH 1142 1033 

Generic Program Cards 
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82S23-F,N • 82S123-F,N 

DESCRIPTION 
The 82S23 and 82S123 are field program-
mable, which means that custom patterns 
are immediately available by following the 
fusing procedure given in this data sheet. 
The standard 82S23 and 82S123 devices are 
supplied with all outputs at logical low. 
Outputs are programmed to a logic high 
level at any specified address byfusingaNi-
Cr link matrix. 

These devices include on-chip decoding 
and 1 chip enable input for ease of memory 
expansion. They feature either open collec-
tor or tri-state outputs for optimization of 
word expansion in bused organizations. 

Both 82S23 and 82S123 devices are avail-
able in the commercial and military tem-
perature ranges. For the commercial tem-
perature range (0°C to +75°C) specify 
N82S23/123, N or F, and for the mi litary tem-
perature range 1-55°C to +125°C) specify 
S82S23/123, F only. 

FEATURES 
• Address access time: 

N82S23/123: SOns max 
S82S23/123: 65ns max 

• Power dissipation: 1.3mW/bit typ 
• Input loading: 

N82S23/123: -100µA max 
S82S23/123: -150µA max 

• On-chip address decoding 
• Output options: 

82S23: Open collector 
82S123: Tri-state 

• No separate fusing pins 
• Unprogrammed outputs are low level 
• Fully TTL compatible 

APPLICATIONS 
• Prototyping/volume production 
• Sequential controllers 
• Format conversion 
• Hardwired algorithms 
• Random logic 
• Code conversion 

LOGIC DIAGRAM 

Bo

VCC = 1161 
GND = (8] 

CE 

PIN CONFIGURATION 

F,N PACKAGE 

Bo C 
6, C 
B, C 
B, C 
e• C 
6, C 
Rs C 

GROUNDC 

A, pro 

121 131 1~1 I51 I61 171 

B, e, B~ B. B. B. 

ABSOLUTE MAXIMUM RATINGS 

16 VCC 

1s cE 

14 A. 

13 A, 

12 Az

11 A. 

,~ Ap

B, 

B, 

PARAMETER RATING UNIT 

Vco Supply voltage +7 Vdc 
VIN Input voltage +5.5 Vdc 

Output voltage Vdc 
VoH High (82S23) +5.5 
Vo Off-state (82S123) +5.5 

Temperature range °C 
Tn Operating 

N82S23/123 0 to +75 
S82S23/123 -55 to +125 

TSTG Storage -65 to +150 
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82S23-F,N ~ 82S123-F,N 

DC ELECTRICAL CHARACTERISTICS N82S23/123: 0°C <_ TA <+75°C, 4.75V <_ Vcc ~ 5.25V 

S82S23/123: -55°C 5 TA <+125°C, 4.SV <_ VOc <_ 5.5V 

PARAMETER TEST CONDITIONS 
N82S23/123 S82S23/123 

UNIT 
Min Typ Max Min Typ Maz 

Input voltage 
VIL Low 
VIH High 

VlO Clamp IIN = -18mA 
2.0 

-0.8 

0.85 

-1.2 
2.0 

-0.8 

0.8 

-1.2 

V 

Output voltage 
VOL Low 
VON High 

lour = 16mA 
CE=Low, louT=-2mA,Highstored 2.4 

0.45 
2.4 

0.5 
V 

Input current 
IIL Low 
IIH High 

ViN = 0.45V 
VIN = 5.5V 

-100 
50 

-150 
50 

µA 

Output current 
IOLK Leakage (82S23) 
10(OFF) Hi-Z state (82S123) 

los Short circuit 182S123) 

CE =High, VouT = 5.5V 
CE =High, VouT = 5.5V 
CE =High, VouT _ 0.5V 

VouT = OV -20 

40 
40 
-40 
-90 -20 

50 
50 
-50 
-100 

µA 
µA 

mA 

Icc Vcc supply current 65 77 65 85 mA 

Capacitance 
CiN Input 
CouT Output 

Vcc = S.OV 
VIN = 2.OV 

VouT = 2.OV 
5 
8 

5 
8 

pF 

AC ELECTRICAL CHARACTERISTICS R, = 27on, Rz =soon, CL = 30pF~ 

N82S23/123: 0° C <_ TA <_ +75° C, 4.75V 5 VcC ~ 5.25V 

S82S23/123: -55°C <_ TA <+125°C, 4.5V <_ Vcc ~ 5.SV 

PARAMETER TO FROM 
N82S23/123 S82S23/123 

UNIT 
Min Type Max Min Type Max 

Access time 
TAA 
TCE 

Output 
Output 

Address 
Chip enable 

35 
25 

50 
35 

35 
25 

65 
40 

ns 

Disable time 
TCO Output Chip disable 25 35 25 40 

ns 

NOTES 

1. Positive current is defined as into the terminal referenced. 
2. Typical values are at VCC = S.OV, TA = +25°C. 

TEST LOAD CIRCUIT 

CL (INCLUDES SCOPE & 
JIG CAPACITANCEI 

VOLTAGE WAVEFORM 

ADDRESS 

cE 

90

1 SV 

~ l.sv 

TCE ~ 

TAA 

r-TCp~ 

~; 

All inputs: tr = tr = Sns 110% to 90%I 

V 

3 OV 

V 

3.OV 

—OV 

VON 

1.SV 

VOL 
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82S23-F,N • 82S123-F,N 

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

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Min Typ Max 

Power supply voltage V 
VCCP To programs ICCP = 250 ± SOmA, 

Transient or steady state 
9.5 10.0 10.5 

Verify limit V 
VccH Upper 5.3 5.5 5.7 
VCCL Lower 4.3 4.5 4.7 

Vs Verify thresholds 0.9 1.0 1.1 V 
ICCP Programming supply current VCCP = +10.0 ± 0.5V 200 250 300 mA 

Input voltage V 
VIH High 2.4 5.5 
Vll_ Low 0 0.4 0.8 

Input current µA 
IIH High Vlrl = +5.5V 50 
Ili Low Vlt. _ +0.4V -500 

VouT Output programming voltage3 IouT = 65 ± 3mA, 
Transient or steady state 

15.0 15.5 16.0 V 

IouT Output programming current VouT = +15.5 ± 0.5V 60 mA 
TR Output pulse rise time 10 50 µs 
tp CE programming pulse width 0.3 0.4 0.5 ms 
tv Verify delay 50 µs 
tD Pulse sequence delay 10 
TPRI Initial programming time Vcc = VCCP 12 sec 
Tps Programming pause Vcc = OV 6 sec 

TPR
50 

Programming duty cycle4
TPR+TPS 

NOTES 

1. Bypass Vcc to GND with a 0.01µF capacitor to reduce voltage spikes. 
2. Vs is the sensing threshold of the PROM output voltage for a programmed bit. It normally constitutes 

the reference voltage applied to a comparator circuit to verify a successful fusing attempt. 
3. Care should be taken to insure that+15.5 ~ O.SV output voltage is maintained during the entire fusing 

cycle. The recommended supply is a constant current source clamped at the specified voltage limit. 
4. Continuous fusing for an unlimited time is also allowed, provided that a 50%duty cycle is maintained. 

This may be accomplished by using a programming time and pauses of 6µs each. 

PROGRAMMING PROCEDURE 
1. Terminate all device outputs with a 10KS2 

resistor to Vcc 
2. Select the address to be programmed, 

and raise Vcc to t/CCP = +10 ± 0.5V. 
3. After 10µs delay, apply IouT = 65 ± 3mA 

to the output to be programmed. Pro-
gram one output at a time. 

4. After 10µs delay, pulse the CE input to 
logic low for 0.3 to 0.5µs. 

5. After 10µs delay, remove IouT from the 
programmed output. 

6. After 10µs delay, return Vcc to OV. 
7. To verify programming, after 50µs delay, 

raise VCc to VCCH =+5.5±.2V, and apply 
a logic low level to the CE input. The 
programmed output should remain in the 
high state. Again, lower VCG to Vccl_ _ 
+4.5 ± .2V, and verify that the pro-
grammed output remains in the high 
state. 

8. Raise VCc to VCCP = +10 ± O.SV and 
repeat steps3through Ito program other 
bits at the same address. 

9. Afterl0µsdelay, repeatsteps2through8 
to program all other address locations. 
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82S23-F,N • 82S123-F,N 

TYPICAL FUSING PATH 

~cc p 

1 of 32 

DECODE 6K 

4K 

TYPICAL PROGRAMMING SEQUENCE 

ADD 

""f 

ti

6 BIT 
LINES 

3K 

32 
WORD 
LINES 

FUSE CONTROL 

DISABLE 

O 

K t 

OUTPUT 
BUFFER 

L J 

l

VCCP—

VCC 

OV 

-t 5.5V  

OUTPUT 
VOLTAGE 

OV 

,. t .. 

CE 

A FIRST 

90 0 

 ~ ,V ~ __ 

 VCCR 

 VCCL 

~f ~ f ~ 

eo

VV ~E IFV' 

~ iR tONs 

MIN 
 ft0% - 

rD —+IrD~ 

"'~ t P 

B N 1 

fD 

TPRI 

t 2sec 

A' LAST 

tINITIAL PROGRAMI 

BN 

MAx 

tD

Bo

f 

~fD 

J/

'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 do characteristics. 

BN 

  1 
TPS—IPAUSE~ 

6.Osec MIN 

~-

~~,

OUTPUT 
 O 
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10139-F,N 

DESCRIPTION 
The 10139 is organized as an array of 32 
words and 8 bits. The initial unprogrammed 
state is 0 flow). The user may program 1's to 
obtain any desired pattern. Outputs go to 
the 0 flow) state when the chip enable input 
is high, allowing wired-OR output connec-
tions. A SOf2 output drive capability makes 
the part suitable foruse in high performance 
ECL systems. 

BLOCK DIAGRAM 

ABSOLUTE MAXIMUM RATINGS 

FEATURES 
• Access time: 15ns typ 
• Power dissipation: 580mW typ 
• Field programmable (Ni-Cr link) 
• Fully decoded 
• High impedance inputs (SOkfl pulldown) 
• Open emitter outputs (SOS2 drive) 
• Fully compatible with Signetics ECL 10K 

products 

APPLICATIONS 
• Programmable logic 
• Control stores 
• Microprogramming 
• Hardwired algorithms 

RECOMMENDED OPERATING 
VOLTAGE 
• VCC = GND, VEE _ -5.2V ~ 5% 

PARAMETER RATING UNIT 

Temperature range 
TA Operating -30 to +85 

°C 

PIN CONFIGURATION 

F,N PACKAGE` 

~~ C 
o, C 
~= C 
~~ C 
~~ C 
o, C 
o, C 

V EE C 

'F = Cerdip 

N = Plastic 

i6 VCC 

15 CE 

14 A. 

13 A, 

12 Az

11 A, 

10 pro 

O, 
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10139-F,N 

DC ELECTRICAL CHARACTERISTICS vcc = ov, VEE _ -5.2V, RL =soft to -2V, Vdc ± 1% 

PARAMETER TEST CONDITIONS 
-30°C +25°C +85°C 

UNIT 
Min Typ Maz Min Typ Maz Min Typ Max 

Input voltage 
Vi1 Low 
ViH High 
VILA Low threshold 
VIHA High threshold 

-1.890 

-1.205 

-0.890 
-1.500 

-1.850 

-1.105 

-0.810 
-1.475 

-1.825 

-1.035 

-0.700 
-1.440 

V 

Output voltage 
Von Low 
VOH High ViH =Max, Vii =Min 

-1.89 
_1.06 

-1.675 
-0.89 

-1.85 
-0.96 

-1.70 
-0.89 

-1.65 
-0.81 

-1.825 
-0.89 

-1.615 
-0.70 

V 

VOLA Low threshold 
VOHA High threshold VIHA —Min, VILA =Max 

_1.08 
-1.655 

-0.98 
-1.63 

-0.91 
-1.595 

Input current 
Ii1 Low 
IiH High 

Vi1 =Min 
ViH =Max 

0.5 
265 

µA 

LEE Power supply drain 
current 

110 145 mA 

AC ELECTRICAL. CHARACTERISTICS vcc = 2v, RL = 50f2 to ground, -30°C <_ TA <_ 85°C, vl=_e = -3.2v 

PARAMETER TO FROM 
LIMITS UNIT 

Min Typ Max 

Access time ns 
TAA Output Address 15 22 

TcE Output Chip enable 10 17 

Disable time ns 
TOD Output Chip disable 10 17 

Rise and fall time ns 
t. Rise time (20-80%) 4.0 
t- Fall time (20-80%) 4.0 
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10139-F,N 

TEST LOAD CIRCUIT 

yccl ycc2 
-2.OVDC 

2.SNF .~r~. .~r~ 0.1yF 

VIN 

PULSE GENERATOR 

VEE=-3.2VDC 

Input pulse: t, = t- = 2.0 - 0.2ns 120 to 80%) 

NOTES 

O.1NF 

V OUT 

50 

1. Dc and ac specifications apply afterthermal equilibrium has been established, with transverse air flow 
greater than 500 linear ft/min. 

2. For ac tests, all input and output cables to the scope are equal lengths of 50f1 coaxial cable. Wire 
length Should be < 1/4 inch from TPiN to input pin and TPOUT to output pin. A SOII termination to 
ground is located in each scope input. Unused outputs are connected to a SOfI resistor to ground. 

3. Test procedures are shown for only 1 input or set of input conditions. Other inputs are tested in the 
same manner. 

PROGRAMMING SYSTEMS SPECIFICATIONS 

VOLTAGE WAVEFORMS 

ADDRESS ACCESS TIME 

ADDRESS 

OUTPUT 
i- TAA -"I 

V, 

Vp

Input pulse conditions: Vo=0.31 V, V1 = 1.11 V, tr =2ns 
l20 to 80%1, tr = 2ns 120 to 80 % 1 

CHIP ENABLE/DISABLE TIMES 

CE ~J~ 50% 

_I TCE~

  V, 

Va
TCD 

~50% 

Input pu Ise conditions: Vo = 0.31 V, V1 = 1.11 V, tr = 2ns 
(20 to 80%1, 4 = 2ns (20 to 80%) 

PARAMETER TEST CONDITIONS 
LIMPS 

UNIT Mtn
Max 

Power supply voltage V 
VcCP To program 11.5 12.0 12.5 
VCcv To verify 5.0 5.2 5.4 

Iccp Programming supply current Vcc = 12.OV 250 mA 

Address voltage V 
VIH High 4.0 4.6 
VII_ Low 0 1.0 

Max time at Vcc = VCCP 1.0 sec 
loP Output programming current 3.75 4.25 4.75 mA 
tp Output program pulse width 0.5 1.0 ms 

Output pulse rise time 10 µs 

Programming pulse delay' ms 
td Following Vcc change 0.1 1.0 
td1 Between output pulses 0.01 1.0 

'Maximum is specified to minimize the amount of time Vcc is at 12V. 
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~~~ 81T ECL HIGH PEKE RMANCE PR M (3~) 

10139-F,N 

PROGRAMMING PROCEDURE 
The 10139 is shipped with all bits at logical 
low. To program logical high's, proceed as 
follows: 

1. Connect a 7.5kt2 resistor from each 
output to ground. This prevents crosstalk 
into unselected outputs during program-
ming. 

2. Connect pin B IVES) to ground and pin 16 
IVcc> to +5.2V. 

3. Address the desired word location using 
0 to 1.OV for a logic low and 4.0 to 4.6V for 
a logic high. 

4. Raise Vcc to 12V. Wait 100µs (min) for 

TYPICAL FUSING PATH 

settling. Maximum time at 12V is 1.0 sec. 
5. Applya+4.25mAcurrentpulsetothefirst 

output to be programmed. Output pin 
voltage will be approximately 1.2V above 
Vcc, and the 7.Skf) resistor will take 
1.75mA. Pulse duration is 0.5 to 1.Oms. 
Other outputs may be programmed 
sequentially using a delay of .01 to 1.Oms 
between current pulses. 

6. Return Vcc to 5.2V and verify the word. 
Repeat step 5 once only if any bit failed to 
program. 

7. Repeat steps 3, 4, 5 and 6 for all address 
locations to be programmed. 

8. Verify complete truth table. 
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82S27-F 

DESCRIPTION 
The 82S27 is field programmable, which 
means that custom patterns are immediate-
ly available by following the fusing proce-
dure given in this data sheet. The standard 
82S27 is supplied with all outputs at logical 
low. Outputs are programmed to a logic 
high level at any specified address by fusing 
a Ni-Cr link matrix. 

The device includes on-chip decoding, 2 
chip enable inputs, and open collector out-
puts for ease of memory expansion. 

The 82S27 is available in the commercial 
temperature range (0°C to +75°C) and is 
specified as N82S27, F. 

BLOCK DIAGRAM 

A0 ~( ► 

A, 10 6 + 
A~ ~( ► 

Ar ^(v—~+ 

A, 
1

p—~ 
Ay ~► 
Ar ID✓► 

Ai  (^v ~ sl' 

ADDRESS 
BUFFER 

vcc = 1181 
GND = l81 
I I =Pin number 

FEATURES 
• Address access time: 40ns max 
• Power dissipation: O.6mW/bit typ 
• Input loading: 1.6mA max 
• On-chip address decoding 
• No separate fusing pins 
• Unprogrammed outputs are low level 
• Fully TTL compatible 

APPLICATIONS 
• Prototyping/volume production 
• Sequential controllers 
• Microprogramming 
• Hardwired algorithms 
• Control store 
• Random logic 
• Code conversion 

NI-Cr FUSE ARRAY 

1-3Z DE-
CODER 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER RATING UNIT 

VcC Supply voltage +7 Vdc 
VIN Input voltage +5.5 Vdc 

Output voltage Vdc 
VoH High +5.5 

Temperature range °C 
Tn Operating 0 to +75 
TsTc Storage -65 to +150 

PIN CONFIGURATION 
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82S27-F 

DC ELECTRICAL CHARACTERISTICS o°c <_ TA <_ +7s°C, 4.75V <_ Vcc <_ 5.25V 

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Min Type Max 

Input voltage V 
VIL Low .80 
VIH High 2.0 

Vlc Clamp IIN = -12mA -1.0 -1.5 

Output voltage V 
VoL Low lour = 32mA 0.45 0.50 

Input current 
hL Low Vw = 0.50V -1.6 mA 
IIH High VIN = 2.4V 40 µA 

VIN = 5.5V 1 mA 

Output current µA 

IOLK Leakage CEt or CEz =High, VouT = 5.5V 100 

Capacitance VCC = S.OV pF 
~'+IN Input VIN = 2.OV 5 

CouT Output Vour = 2.OV, CEO or CE2 =High 8 

AC ELECTRICAL CHARACTERISTICS o°c <_ TA <_ +7s° C, 4.75V <_ VCC ~ 5.25V, Rt =27011, Rz=60011, CL =30pF 

PARAMETER TO FROM 
LIMITS 

UNIT 
Min Type Max 

Access time ns 
TAq Output Address 30 40 
TAE Output Chip enable 15 20 

Disable time ns 
TCD Output Chip disable 15 20 

NOTES 

1. Positive current is defined as into the terminal referenced. 
2. Typical values are at VCc = S.OV, TA = 25°C. 

TEST LOAD CIRCUIT 

CL (INCLUDES SCOPE 8 
JIG CAPACITANCE) 

VOLTAGE WAVEFORM 

ADDRESS 

3.OV 

1.SV 

OV 

t.SV 

3.OV 

1.SV 

—TCD~ 
OV 

VOM 

1.SV 

~ —TCE~ 

O,~Oa 7.SV 

~ -7 AA VOL 

All inputs: tr = Tf = Sns 110% to 90%) 
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82S27-F 

PROGRAMMING SYSTEMS SPECIFICATIONS (Testing of these limits may cause programming of device.)Tn= +25°C 

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Min Typ Maz 

Power supply voltage V 
VCCP To programs ICCP = 300 ± SOmA, 

Transient or steady state 
5.0 5.25 

Verify limit V 
VCCH Upper 5.0 5.25 5.5 
VccL Lower 4.5 4.75 5.0 

Vs Verify threshold2 0.9 1.0 1.1 V 

Input voltage V _ 
VIH High (except CEt) 3.0 5.0 
VIL Low 0 0.4 0.5 
VIN Program level ICEt only) 14.0 14.5 15.0 

Input current 
IIH High VIH = +3.OV 100 µA 
III Low _ VIL = +0.5V -1.6 mA 
IIN Program level ICEt only) VIN = +15.OV 15 mA 

VouT Output programming voltage3 TOUT = 115 ± 10mA, 
Transient or steady state 

16.5 17.0 17.5 V 

IouT Output programming current VouT = +17.0 ± 0.5V 105 115 125 mA 
TR Output pulse rise time4 0.2 0.5 µs 
tp Programming pulse width 0.25 0.5 ms 
tD Pulse sequence delay 10 µs 
TPR Programming time VCc = vccP 12 sec 
TPs Programming pause Vcc = OV 6 sec 

TpR 
Programming duty 50 % cycles 

TPR +TPs 

NOTES 

1. Bypass Vcc to GND with a 0.01µF capacitor to reduce voltage spikes. 
2. VS is the sensing threshold of the PROM output voltage fora programmed bit. I[ normally constitutes 

the reference voltage applied to a comparator circuit to verify a successful fusing attempt. 
3. Care should be taken to insure the t7 ~ O.SV output voltage is maintained during the entire fusing 

cycle. The recommended supply is a constant current source clamped at the specified voltage limit. 
4. Measured with a 1 K dummy load connected across the fusing source. 
5. Continuous fusing for an unlimited timeis also allowed, provided thata50%duty cycle is maintained. 

This may be accomplished by following each Program Verity cycle with a rest period tVCC = OV) of 
0.5ms. 

PROGRAMMING PROCEDURE 
The 82S27 is shipped with all bits at logical 
low. To write logical high, proceed as fol-
lows: 

Set-up 
1. Apply GND to pin 12. 
2. Terminate all device outputs with a 10kR 

resistor to Vcc 
3. Set CE2 to logic low. 

Program-Verify Sequence 
1. Raise VCc to VccP, and address the word 

to be programmed by applying TTL high 
and low logic levels to the device address 
inputs. 

2. After 10µs delay, apply to CEt (pin 13) a 
voltage source of 14.5 ± 0.5V, with 15mA 
sourcing current capability. 

3. After 10µs delay, apply a voltage source 
of +17.0 ± 0.5V to the output to be pro-
grammed. The source must have acur-
rentlimit of 115mA. Prgram oneoutputat 
the time. 

4. After 10µs delay, remove +17.OV supply 
from programmed output. 

5. To verify programming, after 10µs delay, 
return CEt to OV. Raise VCc to VCCH = 
+5.25 ± .25V. The programmed output 
should remain in the high state. Again, 
lower Vcc to VccL = +4.75 ± .25V, and 
verify that the programmed output re-
mains in the high state. 

6. Raise Vcc to VccP, and repeat steps 2 
through 5 to program other bits at the 
same address. 

7. Repeat steps 1 through 6 to program all 
other address locations. 
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82S27-F 

TYPICAL FUSING PATH 

O CE1 
_ _ _ YADDRESS 

r (1 of 3) 

 C 

X ADDRESS 
(1 0l 5) 

TYPICAL PROGRAMMING SEQUENCE 

ADD 

CE 

BUFFER 

OUTPUT 

VCCP 

VCC 

OV 

~14.6V 

CE, 

OV 

-,~.av 

OUTPUT 
VOLTAGE 

av 

T pR-(PROGRAM) 12 SEC. MAX 

VCCM 

~ I fD 

— VCCL 

--►I VERIFY' 

 J L 

~ ~fD 

o~-~ 
~ BN-t I BNea  TR ~ 

10°0 

fD~ ~ip .—►

'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 do characteristics. 

60 SEC. MIN 
TPS-(PAUSE) 

'~ r---
r--

 r 
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82S126-F,N • 82S129-F,N 

DESCRIPTION FEATURES 
The 82S126 and 82S129 are field program- Address access time: 
mable, which means that custom patterns N82S126/129: 50ns max 
are immediately available by following the S82S126/129: 70ns max 
fusing procedure given in this data sheet. Power dissipation: O.SmW/bit typ 
The standard 82S126 and 82S129 devices Input loading: 
are supplied with all outputs at logical low. N82S126/129: -100µA max 
Outputs are programmed to a logic high S82S126/129: -150µA max 
level at any specified address byfusing a Ni- On-chip address decoding 
Cr link matrix. Output options: 

These devices include on-chip decoding 
82S126: Open collector 

and 2 chip enable inputs forease of memory 
82S129: Tri-state 

No separate fusing pins 
expansion. They feature either open collec- Unprogrammed outputs are low level 
for or tri-state outputs for optimization of Fully TTL compatible 
word expansion in bused organizations. 

Both 82S126 and 82S129 devices are 
available in the commercial and military 
temperature ranges. For the commercial 
temperature range l0°C to +75°C) specify 
N82S126/129, F or N, and for the military 
temperature range (-55°C to+125°C) spec-
ify S82S126/129, F only. 

BLOCK DIAGRAM 

Ao ~+ 

A, ~+ 

Ar 0 1 )_ 

A~~~ 

A. ~+ 

Av 1~1 r

Ae ~~ 

A. 
Iv  15I_ 

ADDRESS 
BUFFER 

'T' 

1:32 DE-
CODER 

• 

• 
• 

• 
• 

APPLICATIONS 
• Prototyping/volume production 
• Sequential controllers 
• Microprogramming 
• Hardwired algorithms 
• Control store 
• Random logic 
• Code conversion 

NI-Cr FUSE ARRAY 

1T► 

1321 

32X32 
MATRI% 

1.B 
MUX 

1:8 
MUX 

1:R 
MUX 

1.8 

MUX 

A 

Aa

ABSOLUTE MAXIMUM RATINGS 

~~ 1127 

F1 1111 
OUTRUT  ~ pz

BUFFER 
11101 

I ~O, 

X 119) 

1311 1114) 

CE, CE 

PARAMETER RATING UNIT 

Vcc Supply voltage +7 Vdc 
VIN Input voltage +5.5 Vdc 

Output voltage Vdc 
VoH High (82S126) +5.5 
Vo Off-state c82S129) +5.5 

Temperature range °C 
TA Operating 

N82S126/129 0 to +75 
S82S126/129 -55 to +125 

TSTG Storage -65 to +150 

PIN CONFIGURATION 
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82S126-F,N ~ 82S129-F,N 

DC ELECTRICAL CHARACTERISTICS N82S126/129: 0°C 5 Tn <_ +75°C, 4.75V 5 VCc ~ 5.25V 

S82S126/129: -55° C <_ TA <_ + 125° C, 4.5V <_ VCc <_ S.SV 

PARAMETER TEST CONDITIONS 
N82S126/129 S82S126/129 

UNIT 
Min Type Max Min Typz Max 

Input voltage V 
VIL Low .85 .80 
VIH High 2.0 2.0 

VIC Clamp IIN = -18mA -0.8 -i.2 -0.8 -1.2 

Output voltage V 

VoL Low = 16mA 0.45 0.5 

Vole High (82S129) 
_ _lour 
CE, = CE2 =Low, louT =-2.OmA, 

High stored 
2.4 2.4 

Input current µA 
IIL LOW VIN = 0.45V -100 -150 
IIIi High VIN = 5.SV 40 50 

Output current 
IOLK Leakage (82S126) CE, or CE2 =High, VouT = S.SV 40 60 µA 
IO(OFF) Hi-Z state (82S129) CE, or CEp =High, VouT = 5.5V 40 60 µA 

CE, or CE2 =High, VouT = 0.5V -40 -60 
los Short circuit (82S129) VouT = OV -20 -70 -15 -85 mA 

Icc Vcc supply current 105 120 105 125 mA 

Capacitance Vcc = 5.OV pF 
CIN Input VIN = 2.OV 5 5 
COUT Output VOUT = 2.OV 8 8 

AC ELECTRICAL CHARACTERISTICS R, = 27on, R2 =soon, cL = 3opF 
N82S126/129: 0°C <_ Tn <_ +75°C, 4.75V <_ Vcc ~ 5.25V . 

S82S126/129: -55°C <_ TA <_ +125°C, 4.5V <_ Vcc ~ 5.5V 

PARAMETER TO FROM 
N82S126/129 S82S126/129 

UNIT 
Min Type Max Min Type Max 

Access time 
Tan 
Tce 

Output 
Output 

Address 
Chip enable 

35 
15 

50 
25 

35 
15 

70 
35 

ns 

Disable time 
TCD Output Chip disable 15 25 15 35 

ns 

NOTES 
1. Positive current is defined as into the terminal referenced. 
2. Typical values are at Vcc = S.OV, TA =+25°C. 

TEST LOAD CIRCUIT VOLTAGE WAVEFORM 

ADDRESS 1 5V 

CE, r

O, -O. 

t 5V 

f - TCE—►

~— TAA 

3.0 V 

OV 

~.SV 

~ TCD~ 

}1.SV 

3.OV 

OV 

VOH 

-- 1.5V 

VOL 
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82S126-F,N • 82S129-F,N 

PROGRAMMING SYSTEM SPECIFICATIONS (Testing of these limits may cause programming of device.) Tn = +25°C 

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Min Typ Max 

Power supply voltage V 
VCCP To programs ICCP = 375 ± 75mA, 

Transient or steady state 
8.5 8.75 9.0 

Verify limit V 
VCCH Upper 5.3 5.5 5.7 
VCct. Lower 4.3 4.5 4.7 

Vs Verify threshold2 1.4 1.5 1.6 V 

ICCP Programming supply current VccP = +8.75 ± .25V 300 450 mA 

Input voltage V 
VIH High 2.4 5.5 
VIL Low 0 0.4 0.8 

Input current µA 
IIH High VIH =+5.5V 50 
Ili Low Vlt_ _ +0.4V -500 

VouT Output programming voltage3 lour = 200 ± 20mA, 
Transient or steady state 

16.0 17.0 18.0 V 

lour Output programming current VouT = +17 ± 1V 180 200 220 mA 

TR Output pulse rise time 10 50 µs 

tp CE programming pulse width 0.3 0.4 0.5 ms 

tD Pulse sequence delay 10 µs 

TPR Programming time Vcc =VccP 12 sec 

TPSI Initial programming pause Vcc = OV 6 sec 

TPR 
Programming duty 50 cycle4

TPR+TPS 

FI_ Fusing attempts per link 2 cycle 

NOTES 

1. Bypass Vcc to GND with a 0.01µF capacitor to reduce voltage spikes. 
2. VS is the sensing threshold of the PROM output voltage for a programmed bit. It normally constitutes 

the reference voltage applied to a comparator circuit to verify a successful fusing attempt. 
3. Care should be taken to insure the 17±1Voutput voltageis maintained during the entire fusing cycle. 

The recommended supply is a constant current source clamped at the specified voltage limit. 
4. Programming duty cycle is 50°/a after continuous programming at 100% duty cycle. 
5. This is an updated method of programming and does not obsolete any programming systems 

presently being used. 

PROGRAMMING PROCEDURE 
1. Terminate ail device outputs with a 10k!?

resistor to Vcc. Apply CEs =High, CE2= 
Low. 

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

3. After 10µs delay, apply VouT = +17 ± 1 V 
to the output to be programmed. Pro-
gram one output at the time. 

4. After 10µs delay, pulse the CEs input to 
logic low for 0.3 to 0.5ms. 

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

6. To verify programming, after 10µs delay, 
lower Vcc to VccH =+5.5±.2V, and apply 
a logic low level to the CE input. The 
programmed output should remain in the 
high state. Again, lower Vcc to VCCL = 

s;~n~t~es 

+4.5 ± .2V, and verify that the pro-
grammed output remains in the high 
state. 

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

8. Afterl0µsdelay,repeatsteps2through7 
to program all other address locations. 
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82S126-F,N • 82S129-F,N 

TYPICAL PROGRAMMING SEQUENCE 

ADD 

V CCP ---

VCC 

OV 

17.OV 

OUTPUT 
VOLTAGE 

OV 

t .. 

CE, 

!'~:~

`FIRST 

Tpp-(PROGRAM) 

A LAST 

90% 

D~ 

V CCH — ~ 

V CCL 
—~ (VERIFY)' t—

~-~iD

Bo

10°b 

t Dl` 

T R = 10µs 
MIN 

12 SEC MA% 

8~ 

tD 

BN 

t 

'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 do characteristics. 

Bo BN 

T 

6 SEC MIN 

PS-(PAUSE) 

I 

j 
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10149

10149-F 

DESCRIPTION 
The 10149 is field programmable, meaning 
that custom patterns are immediately avail-
able by following the fusing procedure giv-
en in this data sheet. The standard device is 
supplied with all outputs at logical low. 
Outputs are programmed to a logic high 
level at any specified address by fusing a Ni-
Cr link matrix. 

The 10149 is suitable for use in high per-
formance ECL systems. The outputs are ca-
pable of driving 50012 loads. 

A chip enable input is provided for ease of 
memory expansion. 

FEATURES 
• Address access time: 20ns max 
• Power dissipation: 0.66mW/bit typ 
• High impedance inputs (50kf1 pulidown) 
• Open emitter outputs (50k12 drive) 
• On-chip address decoding 
• No separate fusing pins 
• Fully compatible with ECL 10K series 

APPLICATIONS 
• Sequential controllers 
• Microprogramming 
• Hardwired algorithms 
• Control store 
• Random logic 
• Code conversion 

RECOMMENDED OPERATING 
RANGES 
• VCC1 =VCC2 = GND 
• VEE=-5.2V±5% 
• TA = -30° C to +g5° C ambient 

BLOCK DIAGRAM 

A, 

A, 

Ao 

A 

Ae 

) 

la) 

)10) 

A O 

A, a 

A' O 
r'~ (13) CE v ~ ~ 

(fi) 

x 
DECODE 
i OE 32 

PIN CONFIGURATION 

FPACKAGE 

~~~, C 
A, C 
A, C 
Ao C 
As C 
A, C 
A~ ~C

~ 
V EEC 

'F = Cerdip 

NI-CR FUSE ARRAY 

16 VCC2 

15 O, 

14 Or

13 CE 

12 O, 

„ O. 

10 A, 

A~ 

32x72 
STORAGE MATRIX 

8:1 
MUX 

e/ 
MUx 

B:1 
MUx 

8:1 
MUX 

1 17) 

19) 

r 
DECODE 
1 OF B 

(11'~ 
O, 

ABSOLUTE MAXIMUM RATINGS 

OUTPUT BUFFERS 

(12) 

O, 
114JV 

Oz

(15) 

O, 

PARAMETERI RATING UNIT 

VEE Supply voltage (Vcc = 0) 8 Vdc 
ViN Input voltage (Vcc = 0) 0 to VEE Vdc 
to Output source current 40 mAdc 

Temperature range °C 
TA Operating -30 to +85 
T~ Operating junction 125 
TSTG Storage -55 to +125 
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10149-F 

DC ELECTRICAL CHARACTERISTICS vcct = Vcc2 = oV, VEE _ -5.2V, RL =son to -2v 

PARAMETERf TEST CONDITIONS 
-30°C +25°C +85°C 

UNIT 
Min Typ Max Min Typ Max Min Typ Max 

Input voltage2,3 

VIL Low 
VIH High 
VILA Low threshold 
VIHA High threshold 

-1.890 

-1.205 

-0.890 
-1.500 

-1.850 

-1.105 

-0.810 
-1.475 

-1.825 

-1.035 

-0.700 
-1.440 

V 

Output voltage 
VoL Low 
VoH High 

VIH =max 
VIL =min 

-1.89 
-1.06 

-1.675 
-0.89 

-1.85 
-0.96 

-1.70 
-0.89 

-1.65 
-0.81 

-1.825 
-0.89 

-1.615 
-0.70 

V 

VOLA Low threshold 
VOHA High threshold 

VIHA =min, VILA =max 
-1.08 

-1.655 
-0.98 

-1.63 
-0.91 

-1.595 

Input current 
IIL Low 
IIH High 

VIH =max 
VIL =min 

0.5 
265 

µA 

IEE Supply drain current 130 150 mA 

AC ELECTRICAL CHARACTERISTICS TA = +25°c, VEE _ -3.2V, 

Vcct = Vcc2 = 2V, RL = 5052 to ground 

PARAMETER TO FROM 
LIMITS 

UNIT 
Mln Typ Maz 

Access time ns 
TAA Output Address 12 20 

TcE Output Chip enable 5.5 8 

Tcp Disable time 

Rise and fall time 

Output Chip disable 5.5 8 ns 

ns 
t+ Rise time (20-80%) 4.0 
t- Fall time (20-80%) 4.0 

NOTES 

1. All voltage measurements are referenced to the ground terminal. Terminals not 
specifically referenced are left electrically open. 

2. Vtic±1%. 
3. Each ECL 10K series device has been designed to meet the do specification after 

thermal equilibrium has been establishetl. The circuit is in a test socket or mounted or 
a printed circuit board and transverse air flow greater than 500 linear fpm is 
maintained. Voltage levels will shift approximately 4mV with an air flow of 200 linear 
fpm. Outputs are terminated through a 50R resistor to -2V. 
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10149-F 

TEST LOAD CIRCUIT 

VCCt - VCC2 
+2.OVDC 

VIN 

PULSE GENERATOR 

INPUT PULSE 
t' - t = 2.0 - 0.2na 

(20% TO BO°i°) 

NOTES 

VOUT 

rvour 

COAX 

50 11 

A. For ac tests, all input and output cables to the scope are equal lengths of 50f1 coaxial 

cable. Wire length should be < t/q inch from TPiN to input pin and TPOUT to output pin. 
A SOfl termination to grountl is located in each scope input. Unused outputs are 
connected to a SOf2 resistor to ground. 

8. Test procedures are shown for only one input or set of input conditions. Other inputs 
are tested in the same manner. 

C. Normal practice in testfixtures layout should be followed. Lead lengths, particularly to 
the power supply, should be as short as possible. A 10µF capacitor between Vcct and 
~cc terminals, located as close to the device as possible, is recommended to reduce 
ringing. 

VOLTAGE WAVEFORMS 

ADDRESS ACCESS TIME 

ADDRESS ~—

f—T AA ~ 

1~ 

O~ °

CE 

CHIP ENABLE/DISABLE 
PROPAGATION DELAYS 

TCE TCD 

w 

O c 
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10149-F 

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

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Min Typ Max 

Power supply voltage V 

VEE Program/verify -5.46 -5.2 -4.94 

Vcctp To program See steps 4 and 8 in Programming Procedure 5.7 6.0 6.3 

Vcciv To verify 0 

Programming supply current mA 
IEEP VEE _ -5.2V 300 
ICC1p VCCt = 6.OV 150 

Input voltage V 

VIH High -0.90 -.75 -0.60 

Vl~ Low -2.0 -1.80 -1.60 

Output voltage V 

Vour Programming lour = 4.OmA 1.50 1.70 1.90 

Vvour Verify 1 -1.0 -1.50 
Verify 0 

tp Output programming 
pulse width 

tp Pulse sequence delay 

.25 

100 

.5 ms 

µs 

TPR Programming time Vcci =+6V 6 sec 

TPs Programming pause VCC1 = VCC2 =VEE = OV 6 sec 

TYPICAL PROGRAMMING SEQUENCE 

'6.OV 

VCCI 

0 

' 1.7V 

PROGRAM VERIFY 

100µe 
MIN. 

PROGRAMMING 
VOLTAGE 

OPEN 

O.Sms MAX. 

700µs ` 
MIN. 

 zr ' 

PROGRAMMING PROCEDURE 
The 10149 is shipped with all bits at logical 
low. To write logical high, proceed as fol-
lows: 
1. Terminate all device outputs with 

7.Skf2 to -5.2V. 
2. Connect VEE (pin 8) to -5.2V ± 5%and 

Voce (Pin 16) to GND (OV). 
3. Address the desired location by apply-

ing avoltage of -.75 ± .15V for a high 
and avoltage of -1.80±.20V fora low at 
the address inputs. 

4. Apply +6.OV ± 5% to Vcci (pin 1). 
5. Allow a minimum delay of 100µs and 

apply a voltage of +1.7V ± 0.2V to the 

TYPICAL FUSING PATH 

output to be programmed. Program 
one output at a time. 

6. Hold the output programming voltage 
for 0.25 to 0.5ms, and then disconnect 
the voltage source from the pro-
grammed output. 

7. Allow a minimum delay of 100µs and 
then reduce Vcc~ to GND (OV) to verify 
programmed output. 

8. Repeat steps 4 through 7 to program 
other bits of the word. 

9. Change the address and repeatsteps4 
through 8 until the entire bit pattern is 
programmed into your custom 10149. 

10. Verify complete truth table. 
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82S114-F,N • 82S115-F,N 

DESCRIPTION 
The 82S114 and 82S115 are field program-
mable and include on-chip decoding and 2 
chip enable inputs for ease of memory ex-
pansion. They feature tri-state outputs for 
optimization of word expansion in bused 
organizations. A D-type latch is used to 
enable the tri-state output drivers. in the 
Transparent Read mode, stored data is ad-
dressed by applying a binary code to the 
address inputswhileholding Strobehigh. In 
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 (high, low, or high Z) 
as long as Strobe is low, regardless of the 
state of address or chip enable. A positive 
Strobe transition causes data from the ap-
plied address to reach the outputs if the chip 
is enabled, and causes outputs 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 condi-
tion if the chip was enabled, or causes 
outputs to be locked into the high Z condi-
tion if the chip was disabled. 

Both 82S114 and 82S115 devices are avail-
able in the commercial and military tem-
perature ranges. For the commercial tem-
perature range (0°C to +75°C) specify 
N82S114/115, F or N, and for the military 
temperature range (-55° C to+125° C) speci-
fy S82S114/115, F. 

FEATURES 
• Address access time: 

N82S114/115: 60ns max 
S82S114/115: 90ns max 

• Power dissipation: 165µW/bit typ 
• Input loading: 

N82S114/115: -100µA max 
S82S114/115: -150µA max 

• On-chip storage latches 
• Schottky clamped 
• Fully compatible with Signetics 82S214 

and 82S215 ROMs 
• Fully TTL compatible 

APPLICATIONS 
• Microprogramming 
• Hardwire algorithms 
• Character generation 
• Control store 
• Sequential controllers 

BLOCK DIAGRAM 

Ao O 
ADDRESS 

LINES 

A, O 
Aso-

BUFFER, 
DECODER 

 >. 

PIN CONFIGURATIONS 

A. 

NC 

As 

A, 

o, 
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o, 

o, 

FED

GND 

F,N PACKAGE 
82S114 

F N PACKAGE 
82S115 

572X8 OR 256X8 MATRIX 
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A, 

A, 

A, 
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CE, 

STROBE 
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o, 

o, 
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A, 
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STROBE 

o, 

0 

0 

o, 

FE, 

1 1 
1781 

STROBE 8-BIT OUTPUT LATCH 

~~~~~~~ 

1201 
CE G 

CE 
LATCH B TRI~STATE DRIVERS 

--► 
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FEt = 113), FE2 = 1111 
ACC = (241, GND = (121, I I =Pin Number 
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OUTPUT LINES 
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82S114-F,N • 82S115-F,N 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER RATING UNIT 

Vcc Supply voltage +7 Vdc 
V1N Input voltage +5.5 Vdc 

Temperature range °C 
TA Operating 

N82S114/115 0 to +75 
S82S114/115 -55 to +125 

TSTG Storage -65 to +150 

DC ELECTRICAL CHARACTERISTICS N82S114/115: 0°C <_ TA <_ +75°C, 4.75V <_ Vcc ~ 5.25V 
S82S114/115: -55°C 5 TA <+125°C, 4.SV <_ Vcc ~ S.SV 

PARAMETER TEST CONDITIONS 
N82S114/115 S82S114/115 

UNIT 
Min Typt Max Min Type Max 

Input voltage V 
Vl~ Low .85 .8 
ViH High 2.0 2.0 

Vic Clamp IiN = -18mA -0.8 -1.2 -0.8 -1.2 

Output voltage V 
VpL Low IouT = 9.6mA 0.4 0.45 0.4 0.5 

VoH High CEt =Low, CEz =High, 
lour = -2mA, High stored 

2.7 3.3 2.4 3.3 

Input current µA 
IlL Low V1N = 0.45V -100 -150 
hH High VlN = 5.5V 25 50 

Output current 
IoIOFF) Hi-Z state CEf=High orCEz=O,VOUT=S.SV 40 100 µA 

CEf=High orCE2=O, VouT=O.SV -40 -100 

los Short circuit2 VouT = OV -20 -70 -15 -85 mA 

Icc Vcc supply current 130 175 130 185 mA 

Capacitance Vcc = 5.OV, VlN = 2.OV pF 

ClN Input VCc = S.OV, VouT = 2.OV 5 5 
CouT Output CEf =High or CE2= 0 8 8 

AC ELECTRICAL CHARACTERISTICS R, = a7on, R2 = 1kS2, CL = 30pF 

N82S114/115: 0° <_ TA <_ +75°C, 4.75V <_ Vcc ~ 5.25V 

S82S114/115: -55°C 5 TA <+125°C, 4.5V <_ Vcc ~ 5.5V 

PARAMETER TO FROM TEST CONDITIONS 
N82S114/115 S82S114/115 

UNIT 
Min Typt Max Min Type Max 

Access time3 
TAA 
TcE 

Output 
Output 

Address 
Chip 

enable 

Latched or transparent read 
35 
20 

60 
40 

35 
20 

90 
50 

ns 

Disable time3
Tco Output Chip 

disable 

Latched or transparent read 
20 40 20 50 

ns 

Setup and hold time4
Tcos Setup time 
TCDH Hold time 

Output 
Chip 

enable 

Latched read only 
40 
10 0 

50 
10 0 

ns 

TADH Hold time Output Address 0 -10 5 -10 

Pulse width4 
Tsw Strobe 

Latched read only 
30 20 40 20 

ns 

Latch time4 
TSL Strobe 

Latched read only 
60 35 90 35 

ns 

Delatch time4
TDB Strobe 

Latched read only 
30 35 

ns 

NOTES on following page. 

110 s~nnt~cs 



82S114-F,N • 82S115-F,N 

NOTES 

1. Typical values are at Vcc = +S.OV and TA = +25° C. 
2. No more than one output should be grounded atthe sametimeand strobe should bedisabletl.Strobe 

is in high state. 
3. If the strobe is high, the device functions in a manner identical to Conventional bipolar ROMs. The 

timing diagram shows valid data will appear Tq nanoseconds after the address has changed the TCE 
nanoseconds after the output circuit is enabled. TcD is the time required to disable the output and 
switch it to an oft or high impedance state after it has been enabled. 

4. 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. 

5. During operation the fusing pins PEt and t:E2 may be grounded or left floating. 
6. Positive current is defined as into the terminal referenced. 

TEST LOAD CIRCUIT 

(INCLUDES JIG 
SCOPE CAPACITANCE( 

TIMING DIAGRAMS 

TRANSPARENT READ4 

i 

STROB~~`' 
A°. . .An }7.SV 

3.OV 

-OV 
•t3.OV 

_ J OV 
CE, 

DHIP ENABLE 1.5V 1 .5V 
3.OV 

CE, +TCE—~ ~—TCD 
OV 

VOH 
1.5V 

VOL 
O,. . .O, 'I .SV~ 

TA 

Output Latches Not Used 

VOLTAGE WAVEFORM 

Si~Jf IIL~iiCS 

LATCHED READS 

1.5V A°-- An 
J 

CE, 

3.OV 
~1 5V 

 OV 
TA DH ~TCDS 

CHIP ENABLE ~1.5V 
*a.OV 

1 5V 
CEi

STROBE 

Tg 
~f 

t.SV TCDH 
7.5V 

TCD 

1.SV 

OV 

3.OV 

~OV 

VOH 
TSL .+ TDL~ 

O, 7.SV 1 SV 
-VOL 

~_TA 

Output Latches Used 
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82S114-F,N • 82S115-F,N 

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

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Min Typ Max 

Power supply voltage V 

Vccp To programs IccP = 200 ± 25mA, 
Transient or steady state 

4.75 5.0 5.25 

Verify limit V 

VCCH Upper 5.3 5.5 5.7 

VCCL Lower 4.3 4.5 4.7 

Vg Verify threshold2 0.9 1.0 1.1 V 

Icca Programming supply current Vccp = +5.0 ± .25V 175 200 225 mA 

Input voltage V 

VIL Low 0 0.4 0.8 

VIH High 2.4 5.5 

Input current (FEt &FE2 only) 
IIL Low VIL = +0.45V -100 µA 

IIH High VIH = +5.5V 10 mA 

Input current (except FEt &FEZ) µA 

IIL Low VII_ _ +0.45V -100 

IIH High VIH = +5.5V 25 

VouT Output programming voltage3 IouT = 200 ± 20mA, 
Transient or steady state 

16.0 17.0 18.0 V 

IouT Output programming current VouT = +17 ± 1V 180 200 220 mA 

TR Output pulse rise time 10 50 µs 
tp FE2 programming pulse width 0.3 0.4 0.5 ms 

TD Pulse sequence delay 10 µs 
TpR Programming time VCc = VCCP 12 sec 

TPs Programming pause Vcc = OV 6 sec 

TPR Programming duty cyclea 50 
TPR+Tps 

NOTES 

1. Bypass Vcc to GND with a 0.01µF capacitor to reduce voltage spikes. 
2. Vs is the sensing threshold of the PROM output voltage for a programmed bit. It normally constitutes 

the reference voltage applied to a comparator circuit to verify a successful fusing attempt. 
3. Care should be taken to insure the 77±1Voutput voltage is maintained during the entire fusing cycle. 
4. Continuous fusing for an unlimited timeis also allowed, provided thata60%duty cycle is maintained. 

This may be accomplished by following each Program-Verify cycle with a Rest period tVcc = OVf of 

3ms. 

RECOMMENDED 
PROGRAMMING PROCEDURE 
The 82S114/115 are shipped with all bits at 
logical low. To write logical high, proceed 
as follows: 

SET-UP 
1. Apply GND to pin 12. 
2. Terminate all device outputs with a 10kS2 

resistor to Vcc 
3. Set CEt to logic low, and CEZ to logic 

high (TTL levels). 
4. Set Strobe to logic high level. 

Program-Verify Sequence 
1. Raise Vcc to Vcca, and address the word 

to be programmed by applying TTL high 
and low logic levels to the device address 
inputs. 

2. After 10µs delay, apply to FEt (pin 13) a 
voltage source of +5.0±0.5V, with 10mA 

sourcing current capability. 
3. After 10µs delay, apply a voltage source 

of +17.0 ± 1.OV to the output to be pro-
grammed. The source must have a cur-
rent limit 200mA. Program on output at 
the time. 

4. After 10µs 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 10mA sourcing current capability. 

5. After 10µs delay, remove +17.OV supply 
from programmed output. 

6. To verify programming, after 10µs delay, 
return FEt to OV. Raise Vcc to UCCH = 
+5.5 ± .2V. The programmed output 
should remain in the high state. Again, 
lower Vcc to VccL =+4.5±.2V, and verify 
that the programmed output remains in 
the high state. 

7. Raise Vcc to Vccp and repeat steps 2 
through 6 to program other bits at the 

same address. 
8. Repeat steps 1 through 7 to program all 

other address locations. 
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TYPICAL PROGRAMMING SEQUENCE 

ADD 

TPR PROGRAM) 14.Oaet MA% 6.Osec MIN 

I
V CCM — 

V CCP — 

IJ rJ VCDL 

VCC ~I VERIFY• 
OV 

~ tD 

~5.OV —

I
OV J 

FE, 

__ I ~ ----DI f tD 

90Y 

OUTPUT 
VOLTAGE 

OV 

rD— f 

Ro

,D% 

—mot ~ rD 

-S.OV  

FEi

ov 

tPl"'~ 

r 

 J 

r-~ 
BN-1 

TR =10µs ~ I 
MIN , ' 

t 0 _y

~II~~I I--tD 
r--~ 

RN 

~ ~! I =D —~ 
r ~ 

1 
_ L 

'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 do characteristics. 
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82S130-F,N • 82S131-F,N 

DESCRIPTION 
The 82S130 and 82S131 are field program-
mable, which means that custom patterns 
are immediately available by following the 
fusing procedure given in this data sheet. 
The standard 82S130 and 82S131 are sup-
pliedwith all outputs at logical low. Outputs 
are programmed to a logic high level at any 
specified address by fusing a Ni-Cr link 
matrix. 

These devices include on-chip decoding 
and 1 chip enable input for ease of memory 
expansion. They feature either open collec-
tor or tri-state outputs for optimization of 
word expansion in bused organizations. 

Both 82S130 and 82S131 devices are avail-
able in the commercial and military tem-
perature ranges. For the commercial tem-
perature range (0° to +75°C) specify 
N82S130/131, F or N, and for the military 
temperature range (-55° C to +125° C) speci-
fy S82S130/131, F. 

BLOCK DIAGRAM 

~ 01 ~► 
A lo--6~. 

A: IO--~w 

A~~+ 

A. ~► 

As~~ 
Ash► 

A Ip—~ 

A0 —)CI ~ 

ADDRESS 
BUFFER 

.T' ► 

Ae 

1:32 DE-
CODER 

FEATURES 

• Address access time: 
N82S130/131: SOns max 
S82S130/131: 70ns max 

• Power dissipation: 0.3mW/bit typ 
• Input loading: 

N82S130/131: -100µA max 
S82S130/131: -150µA max 

• On-chip address decoding 
• Output options: 

82S130: Open collector 
82S131: Tri-state 

• No separate fusing pins 
• Unprogrammed outputs are low level 
• Fully TTL compatible 

APPLICATIONS 
• Prototyping/volume production 
• Sequential controllers 
• Microprogramming 
• Hardwired algorithms 
• Control store 
• Random logic 
• Code conversion 

NI-Cr FUSE ARRAY 

Itl 
T~ 

1
1321 

32X16 

32X16 

32X16 

32X16 

1.16 
MUX 

1:16 
MUX 

1 1 1 
1 1 1 

1.16 
MUX 

1 1 1 

16 
MUX 

Ao 

ABSOLUTE MAXIMUM RATINGS 

OUTPUT 
BUFFER 

1101 

1131 

CE 

~1 151 
~~ O, 

PARAMETER RATING UNIT 

VCC Supply voltage +7 Vdc 
VIN Input voltage +5.5 Vdc 

Output voltage Vdc 

VOH High (82S130) +5.5 
Vo Off-state (82S131) +5.5 

Temperature range °C 
Tq Operating 

N82S130/131 0 to +75 
S82S130/131 -55 to +125 

TSTG Storage -65 to +150 

PIN CONFIGURATION 
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DC ELECTRICAL CHARACTERISTICS N82S130/131: 0°C 5 TA <+75°C, 4.75V <_ Vcc ~ 5.25V 
S82S130/131: -55°C 5 TA <+125°C, 4.5V 5 Vcc <_ 5.5V 

PARAMETER TEST CONDITIONS 
N82S130/131 S82S730/131 

UNIT 
Min Typt Max Min Typt Max 

Input voltage 
Vll_ Low 
VIH High 
Vlc Clamp IIN = -18mA 

2.0 
-0.8 

.85 

-1.2 
2.0 

0.8 

.80 

-1.2 

V 

Output voltage 
Vol_ Low 
Vole High (82S131) 

IouT = 16mA 
CE=low, louT=-2mAhighstored 2.4 

0.45 
2.4 

0.5 
V 

Input current 
IIL Low 
IIH High 

VIN = 0.45V 
VIN = 5.5V 

40 
.85 

-150 
50 

µA 

Output current 
IOLK Leakage (82S130) 
10(OFF) Hi-Z state 182S131) 

los Short circuit (82S131) 

_ 
CE =high, VouT = 5.SV 
CE =high, VouT = 5.5V 
CE =high, VouT = 0.5V 

VouT = OV -20 

40 
40 
-40 
-70 -15 

60 
60 
-60 
-85 

µA 
µA 

mA 

IcC VCC supply current 120 140 120 140 mA 

Capacitance 
C1N Input 
Cour Output 

VIN = 2.OV, Vcc = S.OV 
5 
8 

5 
8 

pF 

AC ELECTRICAL CHARACTERISTICS R, = 27on, Rz =soon„ CL = 30pFz 

N82S130/131: 0° <_ TA <_ +75°C, 4.75V <_ VCC ~ 5.25V 

S82S130/131: -55° C <_ TA <_ +125° C, 4.5V 5 Vcc 5 5.5V 

PARAMETER TO FROM 
N82S130/131 S82S130/131 

UNIT 
Min Typt Max Min Type Max 

Access time 
TAA 

TCE 
Output 
Output 

Address 
Chip enable 

40 
20 

50 
30 

40 
20 

70 
40 

ns 

Disable time 
TcD Output Chip disable 20 30 20 40 

ns 

NOTES 

t. Typical values are at Vcc = S.OV, TA = +25° C. 
2. Positive current is defined as into the terminal referenced. 

TEST LOAD CIRCUIT 

o--

O—+ 

Q—► 

O—►

O—►

A°

A, 

Ai

A, 

A. 

Ot 

Oz 

~~ As 

DUT 

03 

D—~ As O< 
~~ 

~► 

A, 

Ae 

O—~ CE 
GND 

1 
All inputs: tr = tf = 5ns n0% to 90%) 

VCC 

L (INCLUDES SCOPE & 
JIG CAPACITANCE) 

VOLTAGE WAVEFORM 

READ CYCLE 

a.Dv 

ADDRESS 1.5V 

 OV 

CE 

O, —O. 

s~n~t~es 

~1.5V ~.SV 

~TCE-+ 

F-- TAA~ 

f—TCD~ 

t.SV 
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82S130-F,N • 82S131-F,N 

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

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Min Typ Max 

Power supply voltage V 

VCCP To programs ICCP = 375 ± 75mA, 
Transient or steady state 

8.5 8.75 9.0 

Verify limit V 

VCCH Upper 5.3 5.5 5.7 

VccL Lower 4.3 4.5 4.7 

Vg Verify threshold2 1.4 1.5 1.6 V 

IccP Programming supply current VCCP = +8.75 ± .25V 300 450 mA 

Input voltage V 

Vlli High 2.4 5.5 

VIL Low 0 0.4 0.8 

Input current Fes+ 
IIH High Vll-i = +5.5V 50 

IIL Low VIL = +0.4V -500 

VouT Output programming voltage3 lour = 200 ± 20mA, 
Transient or steady state 

16.0 17.0 18.0 V 

IouT Output programming current VouT = +17 ± 1V 180 200 220 mA 

Tq Output pulse rise time 10 50 µs 

tp ~ programming pulse width 0.3 0.4 0.5 ms 

to Pulse sequence delay 10 µs 

TPR Programming time VCCP =VCCP 12 sec 

Tpgl Initial programming pause Vcc = OV 6 sec 

TPR 
Programming 50 duty cycle4

TPR+TPS 

FL Fusing attempts per link 2 cycle 

NOTES 

1. Bypass Vcc to GND with a 0.01µF capacitor to reduce voltage spikes. 
2. VS is the sensing threshold of the PROM output voltage fora programmed bit. It normally constitutes 

the reference voltage applied to a comparator circuit to verify a successful fusing attempt. 
3. Care should be taken to insure the 17±1Voutput voltageis maintained during the entire fusing cycle. 

The recommended supply is a constant current source clamped at the specified voltage limit. 
4. Programming duty cycle is 50% after continuous programming at 100% duty cycle. 
5. This is an updated method of programming and does not obsolete any programming systems 

presently being used. 

PROGRAMMING PROCEDURE 

1. Terminate all device outputs with a 10K 
resistor to Vcc Apply CE1 =High. 

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

3. After 10µs delay, apply VouT = +17 ± 1 V 
to the output to be programmed. Pro-

gram one output at the time. 
4. After 10µs delay, pulse the CEl input to 

logic low for 0.3 to O.Sms. 
5. After 10µs delay, remove +17V from the 

programmed output. 
6. To verify programming, after 10µs delay, 

lower Vcc to VCCH =+5.5±.2V, and apply 
a logic low level to the CE input. The 
programmed output should remain in the 
high state. Again, lower Vcc to VccL = 
+4.5 ± .2V, and verify that the pro-

grammed output remains in the high 
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 10µs delay, repeat steps 2 through 7 
to program all other address locations. 

1 

116 s;~n~t~es 



82S130-F,N • 82S131-F,N 

TYPICAL PROGRAMMING SEQUENCE 

ADD 

V CCP 

VCC 

OV 

` 1].OV 

OUTPUT 
VOLTAGE 

OV 

CE 

T PR -(PROGRAM) 
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1Z SEC MA% 
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—~ (VERIFY)' f —

ID 

90 0 

D~ 

9~ 

l,i,. 

1v 

~~ 

ID 
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MIN B N-1 

S ID 

BN 

'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 do characteristics. 
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82S140-F,N • 82S141-F,N 

DESCRIPTION 
The 82S140 and 82S141 are field program-
mable, which means that custom patterns 
are immediately available by following the 
fusing procedure given in this data sheet. 
The standard 82S140 and 82S141 are 
supplied with all outputs at logical low. 
Outputs are programmed to a logic high 
level at any specified address by fusing a Ni-
Cr Zink matrix. 

These devices include on-chip decoding 
and 4 chip enable inputs for ease of memory 
expansion. They feature either open collec-
tor or tri-state outputs for optimization of 
word expansion in bused organizations. 

Both 82S140 and 82S141 devices are 

available in the commercial and military 
temperature ranges. For the commercial 
temperature range (0°C to +75°C) specify 
N82S140/141, F, and for the military tem-
perature range (-55°C to +125°C) specify 
S82S140/141, F. 

BLOCK DIAGRAM 

A 

ADDRESS 
LINES 

AB

Ap

Az

CE 

CE 
CE 
CEa

1:64 DE-
CODER 

FEATURES 

• 

• 

• 
• 
• 

Address access time: 
N82S140/141: 60ns max 
S82S140/141: 90ns max 

Power dissipation: .17mW/bit typ 
Input loading: 

N82S140/141: -100µA max 
S82S140/141: -150µA max 

On-chip address decoding 
Output options: 

S82S140: Open collector 
S82S141: Tri-state 

No separate fusing pins 
Unprogrammed outputs are low level 
Fully TTL compatible 

APPLICATIONS 
• Prototyping/volume production 
• Sequential controllers 
• Microprogramming 
• Hardwired algorithms 
• Control store 
• Random logic 
• Code conversion 

1 

!.•~

64X64 MATRIX 

O, Oz O, Oa Oy Os O, 0 a

OUTPUT LINES 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER RATING UNIT 

Vcc Supply voltage +7 Vdc 
ViN Input voltage +5.5 Vdc 

Output voltage Vdc 
VOH High 182S140) +5.5 
Vp Off-state (82S141) +5.5 

Temperature range °C 
Tn Operating 

N82S140/141 Oto +75 
S82S140/141 -55 to +125 

Tsrc Storage -65 to +150 

PIN CONFIGURATION 
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DC ELECTRICAL CHARACTERISTICS N82S140/141: 0°C <_ TA <_ +7s°C, 4.75V <_ VCC ~ 5.25V 

S82S140/141: -55°C <_ TA <_ +125°C, 4.SV <_ VcC ~ S.SV 

PARAMETER TEST CONDITIONSt 
• 

N82S140/141 S82S140/141 
' UNIT 

Max Min Type Max Min Type 

Input voltage V 
VIL Low 85 .80 
VIH High 2.0 2.0 
Vlc Clamp Iw = -18mA -0.8 -1.2 -0.8 -1.2 

Output voltage V 
VoI_ Low lour = 9.6mA 0.45 0.5 

VoH High (82S141) CEt =Low, IouT = -2mA, CE2 =Low, 
CEs =High, CEa =High, High stored 

2.4 2.4 

Input current µA 
hL Low VIN =0.45V -100 -150 
IIH High VIN = 5.5V 40 50 

Output current 
IOLK Leakage (82S140) CEt =High, Vour = 5.5V, CE2 =High, 

CE3 =Low, CEa =Low 
40 60 µA 

10(OFF) Hi-Z state (82S141) 
_ 
CEt =High, Vour = 0.5V, CE2 =High, 

CEs =Low, CEa =low 
-40 -60 µA 

_ 
CEt =High, Vour = S.SV, CE2 =High, 

CEs =Low, CEa =Low 
40 60 

Ios Short circuit (82S141) Vour = OV -20 -70 -15 -85 mA 

ICC VCc supply current 140 175 140 185 mA 

Capacitance Vcc = 5.OV pF 
Cw Input VIN = 2.OV 5 5 
COOT Output Vour = 2.OV 8 8 

AC ELECTRICAL CHARACTERISTICS R, = a7on, R2 = 1 kf2, CL = 30pF 
N82S140/141: 0°C <_ Tn _<+75°C, 4.75V < Vcc <_ 5.25V 

S82S140/141: -55°C <_ Tn 5+125°C, 4.5V 5 Vcc <_ 5.5V 

PARAMETER TO FROM 
N82S140/141 S82S140/141 

UNIT 
Min Type Max Min Type Max 

Access time 
Tqq 
TCE

Output 
Output 

Address 
Chip enable 

40 
20 

60 
40 

40 
20 

90 
50 

ns 

Disable time 
TCp Output Chip disable 20 40 20 50 

ns 

NOTES 

t. Positive current is defined as into the terminal referenced. 
2. Typical values are at Vcc = S.OV, Tn = +25°C. 
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TEST LOAD CIRCUIT 

CLIINCLUDES 
SCOPE d JIG 
CAPACITANCE) 

VOLTAGE WAVEFORM 

a ov 

ADDRESS 1 5V 

CE, CE, 
3 OV 

CHIP ENABLES 1 SV 1.5V 

V 

CE, CE, TCE-~ 

SV 

F-TC D ~ 

VOH 

1 SV O, O„ }1 

TAA 

tr = tf = Sns ( 0% to 90%) 

VOL 

PROGRAMMING SYSTEMS SPECIFICATIONS (Testing of these limits may cause programming of device. Tq = +25°C 

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Min Typ Max 

Power supply voltage V 

Vccp To programs Iccp = 375 ± 75mA. 8.5 8.75 9.0 
Transient or steady state 

Verify limit 
5.3 5.5 5.7 

V 

Vccr+ Upper 
Vcct_ Lower 4.3 4.5 4.7 

Vs Verify threshold2 1.4 1.5 1.6 V 

ICCP Programming supply current Vccp = +8.75 ± .25V 300 450 mA 

Input voltage V 
VIH High 2.4 5.5 

Vl~ Low 0 0.4 0.8 

Input current IAA 

IIH High ViH = +5.5V 50 

Ili Low VIL. _ +0.4V -500 

VouT Output programming voltage3 lour = 200 ± 20mA, 
Transient or steady state 

16.0 17.0 18.0 V 

lour Output programming current VouT = +17 ± 1 V 180 200 220 mA 

TR Output pulse rise time 10 50 µs 

tp CE programming pulse width 0.3 0.4 0.5 ms 

tD Puise sequence delay 10 1~ 

TpR Programming time Vcc = VcCp 12 sec 

Tpsl Initial programming pause VCc = OV 6 sec 

TpR 50 % Programming duty cycle4 
TpR+TpS 

FI_ Fusing attempts per link 2 cycle 

NOTES 

1. Bypass Vcc to GND with a 0.01µF capacitor to reduce voltage spikes. 
2. Vs is the sensing threshold of the PROM output voltage for a programmed bit. It normally constitutes 

the reference voltage applied to a comparator circuit to verify a successful fusing attempt. 
3. Care should be taken to insure the 17±1Voutput voltage is maintained during the entire fusing cycle. 
4. Programming duty cycle is 50% after continuous programming at 100% duty cycle. 
5. This is an updated method of programming and does not obsolete any programming systems 

presently being used. 
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82S140-F,N • 82S141-F,N 

PROGRAMMING PROCEDURE 
1. Terminate all device outputs with a 10kS2

resistor to VcC Apply CEt =High, CE2 = 
Low, CEs =High and CEa =High. 

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

3. After 10µs delay, apply VouT = +17 ± 1 V 
to the output to be programmed. Pro-
gram one output at the time. 

4. After 10µs delay, pulse the CEt input to 
logic low for 0.3 to O.5ms. 

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

6. To verify programming, after 10µs delay, 
lower Vcc to VccH=+5.5±.2V, and apply 
a logic low level to the CE input. The 
programmed output should remain in the 
high state. Again, lower VCC to VCCL = 

TYPICAL PROGRAMMING SEQUENCE 

ADD 

0.. 

VCCP 

VCC 

OV 

' 17.OV 

OUTPUT 
VOLTAGE 

OV 

CE, 

+4.5 ± .2V, and verify that the pro-
grammed output remains in the high 
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 10µs delay, repeat steps 2 through 7 
to program all other address locations. 

TPR -(PROGRAM) 

90% 

D~ 

10i 

~~ t D 

ee

Ip 

V CCH -~ 

VCCL 
(VERIFY)' ~ 

TR= IONs 
MIN 

12 SEC MAX 

BN 

'Programming verification a[ both high and low VCc margins is optional. For Convenience, verification 

can also be executed at the operating VCC limits specified in the do characteristics. 

Bo

T 

6 SEC MIN 

PS-(PAUSE) 

I 

1 f---
- ItD 

BN

O 

w 

O 

5itJ11L~tiCS 121 



825136-F,N • 82S137-F,N 

DESCRIPTION 
The 82S136 and 82S137 are field program-
mable, which means that custom patterns 
are immediately available by following the 
fusing procedure given in this data sheet. 
The standard 82S136 and 82S137 are sup-
plied with all outputs at logical low. Outputs 
are programmed to a logic high level at any 
specified address by fusing a Ni-Cr link 
matrix. 

These devices include on-chip decoding 
and 2 chip enable inputsforeaseofinemory 
expansion. They feature either open collec-
tor or tri-state outputs for optimization of 
word expansion in bused organizations. 

Both 82S136 and 82S137 devices are avail-
able in the commercial and military tem-
perature ranges. For the commercial tem-
perature range (0°C to +75°C) specify 
N82S136/137, F or N, and for the military 
temperature range (-55° C to+125°C) speci-
fy S82S136/137, F. 

FEATURES 
• Address access time: 

N82S136/137: 60ns max 
S82S136/137: 80ns max 

• Power dissipation: .13mW/bit typ 
• Input loading: 

N82S136/137: -100µA max 
S82S136/137: -150µA max 

• On-chip address decoding 
• Output options: 

825136: Open collector 
82S137: Tri-state 

• No separate fusing pins 
• Unprogrammed outputs are low level 
• Fully TTL compatible 

BLOCK DIAGRAM 

Ay O 
X151 

PIN CONFIGURATION 

F,N PACKAGE* 

As C 
A, C 
A, C 
A, 

r
C 

Ao L 

A, C 
A, C 

CE, C 
GND C 

'F = Cerdip 

N = Plastic 

16 VCC 

17 A 

16 Ae 

15 Aq 

14 O, 

13 pz

12 O~ 

11 D, 

10 ~Ez

7:64 
DECODER 

STORAGE 
MATRIx 
64x64 

Ai
171 

O 

A= O 
(41 

1:16 1:16 1:16 1:16 
DECODER DECODER DECODER DECODER 

151 
Ao O 

CE Q 

nl 1121 1131 4) CEO Q 
1101 

Q 

O 

ABSOLUTE MAXIMUM RATINGS 

Q 

O 

0 

Oz

PARAMETER RATING UNIT 

Vco Supply voltage +7 Vdc 
VIN Input voltage +5.5 Vdc 

Output voltage Vdc 
Vorl High (82S1361 +5.5 
Vo Off-state (82S137) +5.5 

Temperature range °C 
Tn Operating 

N82S136/137 0 to +75 
S82S136/137 -55 to +125 

TsTc Storage -65 to +150 
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82S136-F,N • 82S137-F,N 

DC ELECTRICAL CHARACTERISTICS N82S136/137: 0°C <_ TA <+75°C, 4.75V <_ Vcc <_ 5.25V 

S82S136/137: -55°C <_ TA <_ +125°C, 4.5V <_ Vcc <_ 5.5V 

PARAMETER TEST CONDITIONSt 
N82S136/137 S82S136/137 

UNIT 
Min Type Max Min Type Max 

Input voltage V 
VIA Low 85 .80 
Vll-i High 2.0 2.0 
VIc Clamp IIN = -18mA -0.8 -1.2 -0.8 -1.2 

Output voltage V 
Vp~ Low louT = 16mA 0.45 0.5 
VoH High(82S137) 

_ 
CE=Low, louT=-2mA,Highstored 2.4 2.4 

Input current µA 
III Low VIN = 0.45V -100 -150 
IIH High VIN = 5.SV 40 50 

Output current 
IOLK Leakage (82S1361 CE =High, VouT = 5.5V 40 60 µA 
10(OFF) Off-state (82S137) CE =High, VouT = O.SV -40 -60 µA 

CE =High, VouT = S.SV 40 60 
los Short circuit (82S137) VouT = OV -20 -70 -15 -85 mA 

Icc Vcc supply current 105 140 105 140 mA 

Capacitance VCc = 5.OV pF 
CIN Input VIN = 2.OV 5 5 
CouT Output VouT = 2.OV 8 8 

AC ELECTRICAL CHARACTERISTICS Rt = 27012, R2 = 600f2, C~ = 30pFt 
N82S136/137: 0°C <_ TA <_ +75°C, 4.75V <_ Vcc <_ 5.25V 
S82S136/137: -55°C <_ TA <+125°C, 4.SV <_ Vcc <_ S.SV 

PARAMETER TO FROM 
N82S136/137 S82S136/137 

UNIT 
Min Type Max Min Typz Max 

Access time 
TAA 
TCE 

Output 
Output 

Address 
Chip enable 

40 
20 

60 
30 

40 
20 

80 
40 

ns 

Disable time 
Tcp Output Chip disable 20 30 20 40 

ns 

NOTES 

1. Positive current is defined as into the terminal referenced. 
2. All typical values are at Vcc = SV, TA = 25°C. 

TEST LOAD CIRCUIT VOLTAGE WAVEFORM 

READ CYCLE 

ADDRESS 

3.OV 

1.5V 

1.SV -/L 

OV 

CE 
1.SV 

3 OV 

OV 

VOH 
~5V 

VOL 

~-TCE~ 

} 1.5V O, - O. 
~—TAA—+ 

All inputs: t, = tr = Sns 110% to 9000/al 

1 
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82S136-F,N • 82S137-F,N 

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

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Min Typ Max 

Power supply voltage 
VCCP To programs 

IccP = 375 ± 75mA, 
Transient or steady state 8.5 8.75 9.0 

V 

Verify limit V 

Vccli Upper 5.3 5.5 5.7 

Vcct. Lower 4.3 4.5 4.7 

Vs Verify thresholdz 1.4 1.5 1.6 V 

ICCP Programming supply current Vccp = +8.75 ± .25V 300 450 mA 

Input voltage V 

VIH High 2.4 5.5 

VIL Low 0 0.4 0.8 

Input current µA 
IlH High VIH = +5.5V 50 

IIL Low Vl~ _ +0.4V -500 

VOur Output programming voltage3 IouT = 200 ± 20mA, 
Transient or steady state 

16.0 17.0 18.0 V 

lour Output programming current VouT = +17 ± 1 V 180 200 220 mA 

TR Output pulse rise time 10 50 fts 

tp CE programming pulse width 0.3 0.4 0.5 ms 

tD Pulse sequence delay 10 Ns 

TPR Programming time Vcc =VccP 12 sec 

TPsI Initial programming pause Vcc = OV 6 sec 

TPR 50 96 Programming duty cycle4 
TPR+TPS 

F~ Fusing attempts per link 2 cycle 

NOTES 

1. Bypass VCC to GND with a 0.07µF capacitor to reduce voltage spikes. 
2. VS is the sensing threshold of the PROM output voltage for a programmed bit. It normally constitutes 

the reference voltage aDPlied to a comparator circuit to verify a successful fusing attempt. 
3. 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. 
4. Programming duty cycle is 50%after continuous programming at 700% duty cycle. 
5. This is an updated method of programming and does not obsolete any programming systems 

presently being used. 

PROGRAMMING PROCEDURE 
1. Terminate all device outputs with a 10Kf2 

resistor to VcC~ Apply CE7 =High CE2 = 
Low. 

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

3. After 10µs delay, apply VouT =+17 ± 1 V 
to the output to be programmed. Pro-
gram one output at the time. 

4. After 10µs delay, pulse the CEt input to 
logic low for 0.3 to 0.5ms. 

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

6. To verify programming, after 10µs delay, 
lower Vcc VccH =+5.5±.2V, and apply a 
logic low level to the CE input. The pro-
grammed output should remain in the 
high state. Again, lower Vcc to VccL = 

+4.5 ± .2V, and verify that the pro-
grammed output remains in the high 
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 10µs delay, repeat steps 2 through 7 
to program all other address locations. 
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82S136-F,N • 82S137-F,N 

TYPICAL PROGRAMMING SEQUENCE 

t 

AD 

~i~ 
AFIRST A LAST 

VCCP ---

Vcc 

Tpq-(PROGRAM) 

1T SEC 

1 

VCCL 
r—

MA% 

VCCN — ~ 

-~ 

r- t 

~  ID 

L~J 

(VERIFY)' 

TR IOUs 

OV 

- 17.OV - 

OUTPUT 
VOLTAGE 

90 a 
Bo

BN.I 

I (D

BN Bo

10°/0 

rD ~'- 

MIN 

~ 

OV 

IDS t 

~ tp 

'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 do characteristics. 
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82S180-F,N • 82S181-F,N 

DESCRIPTION 
The 82S180 and 82S181 are field program-
mable, which means that custom patterns 
are immediately available by following the 
fusing procedure given in this data sheet. 
The standard 82S180 and 82S181 are sup-
plied with ali outputs at logical Iow.Outputs 
are programmed to a logic high level at any 
specified address by fusing a Ni-Cr link 
matrix. 

These devices include on-chip decoding 
and 4 chip enable inputs for ease of memory 
expansion. They feature either open collec-
tor or tri-state outputs for optimization of 
word expansion in bused organizations. 

The 82S180 and 82S181 are available in 
both the commercial and military tempera-
ture ranges. For the commercial tempera-
ture range (0°C to +75°C) specify 
N82S180/181, F or N, and for the military 
temperature range 1-55° C to +125° C) spec-
ify S82S180/181, F. 

BLOCK DIAGRAM 

A 

ADDRESS 
LINES 

Ag

Ao 

A, 

Az

CE, 
CE, 

I 
I 

1:6G DE 
CODER 1 

FEATURES 
Address access time: 

N82S180/181: 70ns maz 
S82S180/181: 90ns max 

• Power dissipation: 85µW/bit typ 
• Input loading: 

N82S180/181: -100µA maz 
S82S180/181: -150µA max 

• On-chip address decoding 
• Output options: 

82S180: Open collector 
82S181: Tri-state 

• No separate fusing pins 
• Unprogrammed outputs are low level 
• Fully TTL compatible 

APPLICATIONS 
• Prototyping/volume production 
• Sequential controllers 
• Microprogramming 
• Hardwired algorithms 
• Control store 
• Random logic 
• Code conversion 

66X126 MATRIX 

!1~l~~!! 
~u~ 

O, O, O~ O. O s Os O, 

OUTPUT LINES 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER RATING UNIT 

Vcc Supply voltage +7 Vdc 

ViN Input voltage +5.5 Vdc 

Output voltage Vdc 
VoH High (82S180) +5.5 
Vo Off-state (82S181) +5.5 

Temperature range °C 
Tq Operating 

N82S180/181 0 to +75 
S82S180/181 -55 to +125 

Tsrc Storage -65 to +150 

PIN CONFIGURATION 
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825180-F,N • 82S181-F,N 

DC ELECTRICAL CHARACTERISTICS N82s18o/181: o°c <_ Tq s +75°c, a.75v <_ vcc <_ s.2sv 
S82S180/181: -55°C <_ Tq <+125°C, 4.5V <_ VCC ~ S.SV 

PARAMETER TEST CONDITIONSf 
N82S180/181 S82S180/181 

UNIT 
Min Typz Max Min Typz Max 

Input voltage 
VIL Low 
VIH High 
Vlc Clamp IIN = -18mA 

2.0 
-0.8 

.85 

-1.2 
2.0 

-0.8 

.80 

-1.2 

V 

Output voltage 
VoL Low 
VoH High 182S18U 

_ lour = 9.6mA _ 
CEf =low, lour = -2mA, CEz =low, 
CEz =high, CEa =high, high stored 

2.4 
0.45 

2.4 
0.5 

V 

Input current 
IIL Low 
hH High 

VIN = 0.45V 
VIN = S.SV 

-100 
40 

-150 
50 

/tA 

Output current 
IOLK Leakage (82S180) 

10(OFF) Hi-Z state (82S18U 

los Short circuit (82S181) 

_ 
CEt =high, Vour = S.SV, CEz =high, 

CE3 =low, CEa =low 
CEf =high, Vour = 0.5V, CE2 =high, 

CE3 =low, CEa =low 
CEt =high, Vour = 5.5V, CE2 =high, 

CE3 =low, CEa =low 
Vour = OV -20 

40 

-40 

40 

-70 -15 

60 

-60 

60 

-85 

µA 

µA 

{~A 

mA 

Icc Vcc supply current 140 175 140 185 mA 

Capacitance 
CIN Input 
Cour Output 

Vcc = 5.OV 
Vw = 2.OV 

Vour = 2.OV 
5 
8 

5 
8 

pF 

AC ELECTRICAL CHARACTERISTICS Rt = 47012, R2 = 1 kS2, CL = 30pF 

N82S180/181: 0°C <_ Tq <_ +75°C, 4.75V <_ Vcc ~ 5.25V 
S82S180/181: -55°C <_ Tq 5 +125°C, 4.5V <_ VCC 5.5V 

PARAMETER TO FROM 
N82S180/181 S82S780/181 

UNIT 
Min Type Maz Min Typz Max 

Access time 
Tqq 

TcE 
Output 
Output 

Address 
Chip enable 

50 
20 

70 
40 

50 
20 

90 
50 

ns 

Disable time 
TcD Output Chip disable 20 40 20 50 

ns 

NOTES 

1. Positive current is defined as into the terminal referenced. 
2. Typical values are at VCO = S.OV, Tq = +25°C. 
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82S180-F,N • 82S181-F,N 

TEST LOAD CIRCUIT 

Aa

A 

Az

A, 

A. 

As 
A6

A, 
Aa

CE, 
CE, 

~~~ 

— GND 

ACC 

CLIINCLUDES 

R~
SCOPE b JIG 
CAPACITANCEI 

All inputs: t, = tr = 5ns 110% to 90%1 

VOLTAGE WAVEFORM 

PROGRAMMING SYSTEMS SPECIFICATIONS (Testing of these limits may cause programming of device. TA = +25°C 

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Mln Typ Max 

Power supply voltage V 

VCCP To programs Iccp = 375 ± 75mA, 
Transient or steady state 

8.5 8.75 9.0 

Verify limit V 
Vccli Upper 5.3 5.5 5.7 

NCCL Lower 4.3 4.5 4.7 

Vs Verify threshold2 1.4 1.5 1.6 V 

ICCP Programming supply current Vccp = +8.75 ± .25V 300 450 mA 

Input voltage V 
VIH High 2.4 5.5 

Vll_ Low 0 0.4 0.8 

Input current µq 
IIH High VIH =+S.SV 50 
Ili Low Vl~ _ +0.4V -500 

VouT Output programming voltage3 lour = 200 ± 20mA, 
Transient or steady state 

16.0 17.0 18.0 V 

lour Output programming current VouT = +17 ± 1V 180 200 220 mA 

TR Output pulse rise time 10 50 µs 

tp CE programming pulse width 0.3 0.4 0.5 ms 

to Pulse sequence delay 10 µs 

TpR Programming time VCC = NCCP 12 sec 

Tpsl Initial programming pause Vcc = OV 6 sec 

TpR Programming 50 duty cycle4 
TpR+TpS 

FI_ Fusing attempts per link 2 cycle 

NOTES 

t. Bypass VCC to GND with a 0.01µF capacitor to reduce voltage spikes. 
2. Vs is the sensing threshold of the PROM output voltage for a programmed bit. It normally constitutes 

the reference voltage applied to a comparator circuit to verify a successful fusing attempt. 
3. Care should be taken to insure the 17±1Voutput voltage is maintained during the entire fusing cycle. 
4. Programming duty cycle is 50 %after continuous programming at 100% duty cycle. 
5. This is an updated method of programming and does not obsolete any programming systems 

presently being used. 
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82S180-F,N • 82S181-F,N 

PROGRAMMING PROCEDURE 
1. Terminate all device outputs with a 10kf2 

resistor to Vcc• Apply CEt =High, CEz = 
Low, CE3 =High and CEa =High. 

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

3. After 10µs delay, apply Vour =+17 ± 1V 
to the output to be programmed. Pro-
gram one output at the time. 

4. After 10µs delay, pulse the CEt input to 
logic low for 0.3 to 0.5ms. 

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

6. To verify programming, after 10µs delay, 
lower Vcc to VCCH=+5.5±.2V, and apply 
a logic low level to the CEt input. The 
programmed output should remain in the 
high state. Again, lower Vcc to Vccl_ _ 

TYPICAL PROGRAMMING SEQUENCE 

ADD 

0.. 

V CCP ---

VCC 

OV 

' 17.OV 

+a.5 ± .2V, and verify that the pro-
grammed output remains in the high 
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 10µs delay, repeat steps 2 through 7 
to program all other address locations. 

OUTPUT 
VOLTAGE 

OV 

t .. 

CE, 

TpR -(PROGRAM) 

tD"~ 

V CCH —~ 

~— 

t0 

iD 

Bo

12 sEC MAX 

VCCL 
(VERIFY)' f--

TR= t0y~ 
MIN 

BN 

'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 do characteristics. 
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82S2708-F,N 

DESCRIPTION 
The 82S2708 is field programmable, which 
means that custom patterns are immediate-
ly available by following the fusing proce-
duregiven in this data sheet. The standard 
82S2708 is supplied with all outputs at logi-
cal low. Outputs are programmed to a logic 
high level at any specified address by fusing 
a Ni-Cr link matrix. 

This device includes on-chip decoding and 
1 chip enable input for ease of memory 
expansion. It features tri-state outputs for 
optimization of word expansion in bused 
organizations. 

The 82S2708 is available in both the com-
mercial and military temperature ranges. 
For the commercial temperature range (0° 
to +75°C) specify N82S2708, and for the 
military temperature range (-55°C to 
+125°C) specify S82S2708. 

APPLICATIONS 
• Prototyping/volume production 
• Sequential controllers 
• Microprogramming 
• Hardwired algorithms 
• Control store 
• Random logic 
• Code conversion 

FEATURES 
• Address access time: 

N82S2708: 70ns max 
S82S2708: 90ns max 

• Power dissipation: 85µW/bit typ 
• Input loading: 

N82S2708: -100µA max 
S82S2708: -150µA max 

• Chip enable input 
• On-chip address decoding 
• No separate fusing pins 
• Unprogrammed outputs are low level 
• Pin for pin replacement for 2708 EROM 
• Fully TTL compatible 

BLOCK DIAGRAM 

A. 

ADDRESS 
LINES 

Ae 

CE 

Ao

A, 

A 

1:64 OE 
CODER 

• 

ABSOLUTE MAXIMUM RATINGS 

PIN CONFIGURATION 

'F = CerCip 

N =Plastic 

NC = No connection 

64X'128 MATRIX 

O, Oz O, O, O~ Oe O, Os

OUTPUT LINES 

PARAMETER RATING UNIT 

uCC Supply voltage +7 Vdc 

VIN Input voltage +5.5 Vdc 

Output voltage Vdc 
VoH High +5.5 
Vo Off-state +5.5 

Temperature range °C 
TA Operating 

N82S2708 0 to +75 
S82S2708 -55 to +125 

TSTG Storage -65 to +150 
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82S2708-F,N 

DC ELECTRICAL CHARACTERISTICS Na2S27o8: o°C <_ Tq 5 +75°C, 4.75V 5 Vcc ~ 5.25V 

S82S2708: -55°C <_ Tq <_ +125°C, 4.5V <_ VCc <_ S.SV 

PARAMETER TEST CONDITIONSt 
N82S2708 S82S2708 

UNIT 
Min Type Max Min Type Max 

Input voltage V 
Vl~ Low .85 .80 
VtN High 2.0 2.0 
Vlc Clamp IIN = -18mA -0.8 -1.2 -0.8 -1.2 

Output voltage V 
VoL Low IouT = 9.8mA 0.45 0.5 
VOH High lour = -2.OmA, CE =Low, 

High stored 
2.4 2.4 

Input current µA 
IIL Low VIN = 0.45V -100 -150 
IIH High VIN = 5.5V 40 50 

Output current 
IO(OFF) Hi-Z state CE =High, VouT = O.SV -40 -60 µA 

CE =High, VouT = 5.5V 40 60 
log Short circuit Vour = OV -20 -70 -15 -85 mA 

Icc Vcc supply current 140 175 140 185 mA 

Capacitance Vcc = S.OV pF 
CIN Input VIN = 2.OV 5 5 
LOUT Output VOUT = 2.OV 8 8 

AC ELECTRICAL CHARACTERISTICS Rt = 470!2, R2 = 1kf2, CL = 30pF 
N82S2708: 0°C <_ Tq <_ +75°C, 4.75V <_ Vcc S 5.25V 

S82S2708: -55° C <_ TA <_ +125° C, 4.5V 5 VCC ~ S.5V 

PARAMETER TO FROM 
N82S2708 S82S2708 

UNIT 
Min Type Max Min Type Max 

Access time 
Tqq 

TCE 
Output 
Output 

Address 
Chip enable 

50 
20 

70 
40 

50 
20 

90 
50 

ns 

Disable time 
Tco Output Chip disable 20 40 20 50 

ns 

NOTES 

t. Positive current is defined as into the terminal referenced. 
2. Typical values era Vcc = S.OV, TA = +25° C. 

TEST LOAD CIRCUIT 

CL

(INCLUDES 
SCOPE d JIG 
CAPACITANCEI 

VOLTAGE WAVEFORM 

ADDRESS 

CE 

1.5V 

CHIP ENABLE 7.SV 

~--TCE —r 

~1.5V 

r- TCD —~ 

O, - Oe ~1.SV 

Tqq 

All inputs: tr = 4 = Sns 110% to 90%1 

~3.OV 

OV 

3.OV 

VOH 

1.6V 

VOL 
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82S2708-F,N 

PROGRAMMING SYSTEMS SPECIFICATIONS (Testing of these limits may cause programming ofdevice.) TA = +25°C 

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Min Typ Maz 

Power supply voltage 
VCCP To programs 

ICCP = 375 ± 75mA, 
Transient or steady state 8.5 8.75 9.0 

V 

Verify limit V 
VCCH Upper 5.3 5.5 5.7 

VCCL Lower 4.3 4.5 4.7 

Vg Verify threshold2 1.4 1.5 1.6 V 

ICCP Programming supply current Vccp = +8.75 ± .25V 300 450 mA 

Input voltage V 
Vlli High 2.4 5.5 
VIL Low 0 0.4 0.8 

Input current µq 
Ills High VIH = +5.5V 50 
IIL LOW VIL = +0.4V -500 

Vour Output programming voltage3 lour = 200 ± 20mA, 
Transient or steady state 

16.0 17.0 18.0 V 

lour Output programming current Vour = +17 ± 1V 180 200 220 mA 

TR Output pulse rise time 10 50 µs 

tp CE programming pulse width 0.3 0.4 0.5 ms 

tp Pulse sequence delay 10 µs 

TpR Programming time Vcc =VccP 12 sec 

TPSI Initial programming pause Vcc = OV 6 sec 

TPR 50 Programming duty cycle4 
TPR+TPS 

FL Fusing attempts per link 2 cycle 

NOTES 

1. Bypass Vcc to GND with a O.O1NF capacitor to reduce voltage spikes. 
2. VS is the sensing threshold of the PROM output voltage for a programmed bit. It normally constitutes 

the reference voltage applied to a comparator circuit to verify a successful fusing attempt. 
3. Care should be taken to insure the l7?iVoutput voltageis maintained during the entire fusing cycle. 
4. Programming duty cycle is 50 % after continuous programming at 100 % duty cycle. 
5. This is an updated method of programming and does not obsolete any programming systems 

presently being used. 

PROGRAMMING PROCEDURE 
1. Terminate all device outputs with a 10kS2 5. 

resistor to Vcc• APPIy CE =High. 
2. Select the Address to be programmed, 6. 

and raise Vcc to VccP = 8.75 ± .25V 
3. After 10µs delay, apply Vour = +17 ± 1 V 

to the output to be programmed. Pro-
gram one output at the time. 

4. After 10µs delay, pulse the CE input to 

logic low for 0.3 to 0.5ms. 
After 10µs delay, remove +17V from the 
programmed output. 
To verify programming, after 10µs delay, 
lower Vcc to VccH =+5.5±.2V, and apply 
a logic low level to the CE input. The 
programmed output should remain in the 
high state. Again, lower Vcc to VCCL = 
+4.5 ± .2V, and verify that the pro-

grammed output remains in the high 
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 10µs delay, repeat steps 2 through 7 
to program all other address locations. 
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82S2708-F,N 

TYPICAL PROGRAMMING SEQUENCE 

1 

ADD 

V CCP 

VCC 

OV 

+ iT.OV 

OUTPUT 
VOLTAGE 

OV 

CE 

TpR (PROGRAM) 6 SEC MIN 

I

ID —~ 

90% 

  10. 

V CCM —~ 

Bo

~/////. 

tp 

ID~ 

(VERIFY)' 

TR= 10us 
MIN 

iZ SEC A% 

VCCL 

B N.1 

ID 

BN 

'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 do characteristics. 

Bo 

T pg —(PAUSE) 
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82S184-I • 82S185-I 

DESCRIPTION 
The 82S184 and 82S185 are field program-
mable, which means that custom patterns 
are immediately available by following the 
fusing procedure given in this data sheet. 
The standard 82S184 and 82S185 are 
supplied with all outputs at logical low. 
Outputs are programmed to a logic high 
level at any specified address by fusing a Ni-
Cr link matrix. 

These devices include on-chip decoding 
and 1 chip enable input for ease of memory 
expansion. They feature either open collec-
tor or tri-state outputs for optimization of 
word expansion in bused organizations. 

Both 82S184 and 82S185 devices are 
available in the commercial and military 
temperature ranges. For the commercial 
temperature range l0°C to +75°C specify 
N82S184/185, I, and for the military tem-
perature range (-55°C to +125°C) specify 
S82S184/185, I. 

BLOCK DIAGRAM 

181 
A,o O 

A, O 
121 

131 

A. O 

1:64 
DECODER 

FEATURES 
• 

• 

• 

Low power dissipation: 50µW/bit typ 
Address access time: 

N82S184/185: 100ns max 
S82S184/185: 150ns max 

Input loading: 
N82S184/185: -100µA max 
S82S184/185: -150µA max 

On-chip address decoding 
Output options: 

82S184: Open collector 
82S785: Tri-state 

No separate fusing pins 
Unprogrammed outputs are low level 
Fully TTL compatible 

STORAGE 
MATRIX 
64X128 

151 

Aa O 

CE 
1101 

1:32 
DECODER 

1:32 
DECODER 

1:32 
DECODER 

1:32 
DECODER 

It 1) 

Q 
O. O~ 

1121 113) 

Oz O, 

1141 

I PACKAGE• 

AE C 
As C 
A< C 
A, C 
A~ C 
A. C 
A.r C 
A„ C 

GND C 

'I = Cerdip 

1s vcc 
77 A. 

1s A, 

15 A, 

1J o. 

J o: 

1z o, 

„ O, 

10 cE 
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82S184-I • 82S185-I 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER RATING UNIT 

Vcc Supply voltage +7 Vdc 
VIN Input voltage +5.5 Vdc 

Output voltage Vdc 
VoH High (82S184) +5.5 
Vo Off-state (82S185) +5.5 

Temperature range °C 
TA Operating 

N82S184/185 Oto +75 
S82S184/185 -55 to +125 

TSTG Storage -65 to +150 

DC ELECTRICAL CHARACTERISTICS N82S184/185: 0°C <_ TA <+75°C, 4.75V <_ Vcc ~ 5.25V 
S82S184/185: -55°C <_ TA <_ +125°C, 4.SV 5 Vcc ~ S.SV 

PARAMETER TEST CONDITIONSt 
N82S184/185 S82S184/185 

UNIT 
Min Type Max Min Type Max 

Input voltage 
VIL Low 
VIH High 
Vlc Clamp IIN = -18mA 

2.0 
-0.8 

85 

-1.2 
2.0 

-0.8 

.80 

-1.2 

V 

Output voltage 
VoL Low 
Vole High (82S185) 

IouT = 16mA 
CE =Low, IouT = -2mA, High stored 2.4 

0.45 
2.4 

0.5 
V 

Input current 
IIL Low 
IIH High 

VIN= 0.45V 
VIN = S.SV 

-100 
40 

-150 
50 

µA 

Output current 
IOLK Leakage 182S184) 
to (OFF) Hi-Z state (82S185) 

los Short circuit (82S185) 

_ 
CE =High, VouT = 5.5V 
CE =High, VouT = 0.5V 
CE =High, VpuT = 5.5V 

VouT = OV -20 

40 
-40 
40 
-70 -15 

60 
-60 
60 
-85 

µA 
µA 

mA 

Icc Vcc supply current 80 120 80 130 mA 

Capacitance 
CIN Input 
Cour Output 

Vcc = S.OV 
VIN = 2.OV 

VouT = 2.OV 
5 
8 

5 
8 

PF 

AC ELECTRICAL CHARACTERISTICS R, = 27on, Rz =soon, CL = 30pF3 

N82S184/185: 0°C <_ TA <_ +75°C, 4.75V <_ VCC ~ 5.25V 

S82S184/185: -55°C <_ TA <+125°C, 4.5V 5 Vcc 5 5.5V 

PARAMETER TO FROM 
N82S184/185 S82S184/185 

UNIT 
Min Type Max Min Type Max 

Access time 
TAA 

TcE 
Output 
Output 

Address 
Chip enable 

70 
30 

100 
40 

70 
30 

125 
60 

ns 

Disable time 
TCD Output Chip disable 30 40 30 60 

ns 

NOTES 

1. All voltage values are with respect to network ground terminal. 
2. All typical values are at Vcc = 5V, Tn = 25°C. 
3. Positive current is defined as into the terminal referenced. 
4. Duration of the short circuit should not exceed 1 second. 
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82S184-I • 82S185-I 

TEST LOAD CIRCUIT 

CL }INCLUDES SCOPE d 
JIG CAPACITAN CEI 

VOLTAGE WAVEFORM 

ADDRESS SV 

CE,~~ 1.SV 

t - TCE ~' 

O, O. 1.SV 
TAA-► 

1.SV 

FTCD - ► 

All inputs: tr = tt = Sns 110% to 90%1 

3.OV 

OV 

3.OV 

OV 

VOH 

1.SV 

VOL 

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

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Min Typ Max 

Power supply voltage V 
VCCP To programs ICCP = 375 ± 75mA, 

Transient or steady state 
8.5 8.75 9.0 

Verify limit V 

VCCH Upper 5.3 5.5 5.7 

VCCI_ Lower 4.3 4.5 4.7 

Vs Verify thresholdz 1.4 1.5 1.6 V 

IccP Programming supply current VccP = +8.75 ~ .25V 300 450 mA 

Input voltage V 
VIH High 2.4 5.5 
VII_ Low 0 0.4 0.8 

Input current µA 
IIH High VIH = +S.SV 50 
fly Low VII_ ='0.4V -500 

VouT Output programming voltage3 IouT = 200 ± 20mA, 
Transient or steady state 

16.0 17.0 18.0 V 

IouT Output programming current VouT = X17 ± 1V 180 200 220 mA 

TR Output pulse rise time 10 50 µs 

tp CE programming pulse width 0.3 0.4 0.5 ms 

tD Pulse sequence delay 10 µs 

TPR Programming time VCC = VCCP 12 sec 

TPSI Initial programming pause 

Programming 

Vcc = OV 6 

50 

sec 

duty cycle4
TARP TPS 

FI_ Fusing attempts per link 2 cycle 

NOTES 

1. Bypass Vcc to GND with a 0.01µF capacitor to reduce voltage spikes. 
2. V5 is the sensing threshold of the PROM output voltage for a programmed bit. It normally constitutes 

the reference voltage applied to a comparator cucuit to verify a successful }using attempt. 
3. Care should be taken to insure the 17 i 1 V output voltage is maintained during the entire fusing cycle. 

4. Programming duty cycle is 50°i° after continuous programming at 100% duty cycle. 

5. This is an updated method of programming and does not Obsolete any programming systems 

presently being used. 
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PROGRAMMING PROCEDURE 
1. Terminate aft device outputs with a 10kS2 

resistor to Vcc. Apply CE =High. 
2. Select the Address to be programmed, 

and raise VCc to VCCP = 8.75 ± .25V. 
3. After 10µs delay, apply VouT = +17 ± 1 V 

to the output to be programmed. Pro-
gram one output at the time. 

4. After 10µs delay, pulse the CE input to 
logic low for 0.3 to 0.5ms. 

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

6. To verify programming, after 10µs delay, 
lower Vcc to VCCH=+5.5±2V, and apply 
a logic low level to the CE input. The 
programmed output should remain in the 

TYPICAL PROGRAMMING SEQUENCE 

ADD 

0.. 

VCCP 

vcc I 

OV 

JI

' 17.OV — 

high state. Again, low Vcc to Vcc =+4.5 
± .2V, and verify that the programmed 
output remains in the high 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 10µs delay, repeat steps 2 through 7 
to program all other address locations. 

TpR -(PROGRAM) 

OUTPUT 
VOLTAGE 

OV 

~c~N—~ r_ VCCL 
~t 

ID 

90°0 

IDS

B°

10°/° 

CE 

~. 

Ip 

L 

ID 

(VERIFY)' -~ 

TR= 10µs 
MIN 

12 SEC MA% 

B N.1 

~'— I D 

-~-----~ 

BN 

1D 

'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 do characteristics. 

B° _.J B N
J 

I 
6 SEC MIN 

TPS - (PAUSE) '
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O 

w 

O 
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OBJECTIVE SPECIFICATION 

DESCRIPTION 
The 82S190 and 82S191 are field program-
mable, which means that custom patterns 
are immediately available by following the 
fusing procedure given in this data sheet. 
The standard 82S190 and 82S191 are sup-
pliedwith all outputs at logical low. Outputs 
are programmed to a logic high level at any 
specified address by fusing a Ni-Cr link 
matrix. 

These devices include on-chip decoding 
and 3 chip enable inputs for ease of memory 
expansion. They feature either open collec-
tor or tri-state outputs for optimization of 
word expansion in bused organizations. 

Both 82S190 and 82S191 devices are avail-
able in the commercial and military ranges. 
For the commercial temperature range (0° C 
to +75°C) specify N82S190/191, I, and for 
the military temperature range (-55°C to 
+125°C) specify S82S190/191, I. 

FEATURES 
Address access time: 

N82S190/191: 80ns max 
S82S190/:100ns max 

• Power dissipation :40µW/bit typ 
• Input loading: 

N82S190/191: -100µA max 
S82S190/191: -150µA max 

• 3 chip enable inputs 
• On-chip address decoding 
• Output options: 

82S190: Open collector 
82S191: Tri-state 

• No separate fusing pins 
• Unprogrammed outputs are low level 
• Fully TTL compatible 

APPLICATIONS 
• Prototyping/volume production 
• Sequential controllers 
• Microprogramming 
• Hardwired algorithms 
• Control store 
• Random logic 
• Code conversion 

BLOCK DIAGRAM 

a0 

ADDRESS 
LINES 

A,o O 

A, O 
A O 
A, O 
A p 

1:126 DE 
CODER 

82S190-I • 82S191-I 

PIN CONFIGURATION 

CE, Q •. 
CEz • 
CEO Q 

126%126 
MATRIX 

1.16 
MUX 

1:16 
MUX 

1:16 
MUX 

1:16 
MUX 

1:16 
MUX 

1:16 
MUX 

is 6 
MUX 

1. 6 
MUX 

O, Os Os O. Os Os Os Os

OUTPUT LINES 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER RATING UNIT 

Vcc Supply voltage +7 Vdc 
VIN Input voltage +5.5 Vdc 

Output voltage Vdc 
VoH High (82S140) +5.5 
Vo Off-state (82S141) +5.5 

Temperature range °C 
TA Operating 

N82S190/191 0 to +75 
S82S190/191 -55 to +125 

Tsrc Storage -65 to +150 
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OBJECTIVE SPECIFICATION 

DC ELECTRICAL CHARACTERISTICS N82S190/191: 0°C <_ Tq 5 +75°C, 4.75V <_ Vcc ~ 5.25V 

S82S190/191: -55°C 5 Tq <_ +125°C, 4.5V 5 Vcc ~ 5.5V 

82S190-I • 82S191-I 

PARAMETER TEST CONDITIONSt 
N82S190/191 S82S190/191 

UNIT 
Min Typ2 Max Min Typ2 Max 

Input voltage 
VIL Low 
ViH High 
Vlc Clamp IIN = -18mA 

2.0 
-0.8 

.85 

-1.2 
2.0 

-0.8 

.80 

-1.2 

V 

Output voltage 
VoL Low 
VON High (82S191) 

IouT = 9.6mA 
IouT = -2mA, CEt =Low, 
CEz =High, CEs =High, 

High stored 

2.4 
0.45 

2.4 
0.5 

V 

Input current 
IIL Low 
IIH High 

VIN = 0.45V 
VIN = S.SV 

-100 
40 

-150 
50 

µA 

Output current 
IOLK Leakage (82S190) 

lo(OFF) Hi-Z state (82S191) 

lOs Short circuit (825191) 

_ 
VouT = 5.5V, CEf =High, 

CEz =Low, CEa =Low 

VouT = 0.5V, CEO =High, 
CE2 =Low, CEs =Low 

VouT = 5.5V, CEt =High, 
CEz =Low, CE3 =Low 

VouT = OV -20 

40 

-40 

40 

-70 -15 

60 

-60 

60 

-85 

µA 

µA 

mA 

Icc Vcc supply current 130 175 130 185 mA 

Capacitance 
CIN Input 
CouT Output 

Vcc = 5.OV 
VIN = 2.OV 

VouT = 2.OV 
5 
8 

5 
8 

pF 
_ 

AC ELECTRICAL CHARACTERISTICS R, = a7on, Rz = 1kfZ, CL = 30pF 

N82S190/191: 0°C <_ Tq <_ +75°C, 4.75V <_ Vcc ~ 5.25V 
S82S190/191: -55°C 5 Tq <_ +125°C, 4.5V < Vcc ~ 5.5V 

PARAMETER TO FROM 
N82S190/191 S82S190/191 

UNIT 
Min Typz Max Min Typz Maz 

Access time 
Tqq 

TcE 
Output 
Output 

Address 
Chip enable 

50 

20 
80 

40 
50 

20 
100 
50 

ns 

Disable time 
Tco Output Chip disable 20 40 20 50 

ns 

NOTES 

1. Positive current is defined as into the terminal referenced. 
2. Typical values are at VCC = S.OV, Tp v +25°C. 
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OBJECTIVE SPECIFICATION 

TEST LOAD CIRCUIT 

CL (INCLUDES SCOPE 8 
JIG CAPACITANCE) 

82S190-I • 82S191-I 

VOLTAGE WAVEFORM 

ADDFESS 

+3.BV 

1.SV 

CEO
OV 

CHIP ENABLES ~ 
+3.OV 

~ 1.SV 

CEO CE, TCE 
~~~ 

TCD 
OV 

 ~ VON 
1.SV O, O. 1.SV 

TAA 

All inputs: t, = h - s„s 110% to 90%1 

~~ VOL 

PROGRAMMING SYSTEMS SPECIFICATIONS (Testing of these limits may cause programming of device. TA = +25°C 

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Min Typ Max 

Power supply voltage ~ 
VCCP To programs IccP = 375 ± 75mA, 

Transient or steady state 
8.5 8.75 9.0 

Verify limit V 

VccH Upper 5.3 5.5 5.7 

Vcct_ Lower 4.3 4.5 4.7 

Vs Verify threshold2 1.4 1.5 1.6 V 
IccP Programming supply current VCCP = +8.75 ± .25V 300 450 mA 

Input voltage V 
VIN High 2.4 5.5 
Vlt_ Low 0 0.4 0.8 

Input current ~iA 
Ilrl High VIII = +S.SV 50 
IIL Low VIL = +0.4V -500 

VouT Output programming voltage3 IouT = 200 ± 20mA, 
Transient or steady state 

16.0 17.0 18.0 V 

IouT Output programming current VouT = +17 ± 1V 180 200 220 mA 

TR Output pulse rise time 10 50 µs 

tp CE programming pulse width 0.3 0.4 0.5 ms 

tD Pulse sequence delay 10 µs 

TPR Programming time Vcc = VccP 12 sec 

TPSI Initial programming pause Vcc = OV 6 sec 

TPR 50 Programming duty cycle4
TPR+TPS 

FL Fusing attempts per link 2 cycle 

NOTES 

1. Bypass Vcc to GND with a 0.01µF capacitor to reduce voltage spikes. 
2. VS is the sensing threshold of the PROM output voltage for a programmed bit. It normally constitutes 

the reference voltage applied to a comparator circuit to verify a successful fusing attempt. 
3. Care should be taken to insure the 17±1Voutput voltage is maintained during the entire fusing cycle. 
4. Programming duty cycle is 50% after continuous programming at 100% duty cycle. 
5. This is an updated method of programming and does not obsolete any programming systems 

presently being used. 
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OBJECTIVE SPECIFICATION 

PROGRAMMING PROCEDURE 
1. Terminate all device outputs with a 10kS2 

resistor to Vcc. Apply CEt =High, CEz = 
High and CEa =High. 

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

3. After 10µs delay, apply VcuT =+17 ± 1V 
to the output to be programmed. Progam 
one output at the time. 

4. After 10µs delay, pulse the CEt input to 
logic low for 0.3 to 0.5ms. 

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

6. To verify programming, after 10µs delay, 
lower Vcc to Vccli =+5.5±.2V, and apply 
a logic low level to the CEt input. The 
programmed output should remain in the 
high state. Again, lower Vcc to ~/CCL = 

TYPICAL PROGRAMMING SEQUENCE 

ADD 

.0.. 

VCCP ---

VCC 

OV 

*1).OV 

OUTPUT 
VOLTAGE 

OV 

..1.. 

C& 

82S190-I • 82S191-I 

+4.5 ± .2V, and verify that the pro-
grammed output remains in the high 
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 10µs delay, repeat steps 2 through 7 
to program all other address locations. 

TpR -(PROGRAM) 

90% 

iD _„ 

V CCH — ~ r 

13 SEC MA% 

(VERIFY)' ~ 

`—~ 

eo

iD ~' 

10% 

-•IL-
~ ip 

TR= 10µi 
MIN 

VCCL 

B N.1 BN 

ID ~' ID 

'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 do characteristics. 
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82S100-I,N • 82S101-I,N 

DESCRIPTION 
The 825100 (tri-state outputs) and the 
82S101 (open collector outputs) are Bipolar 
Programmable Logic Arrays, containing 48 
product terms (AND terms), and 8 sum 
terms (OR terms). Each OR term controls an 
output function which can be programmed 
either true active-high (Fp), or true active-
low (FP). The true state of each output 
function is activated by any logical combi-
nation of 16-input variables, or their com-
plements, 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 com-
patible, and include chip-enable control for 
expansion of input variables, and output 
inhibit. They feature either open collector or 
tri-state outputs for ease of expansion of 
product terms and application in bus-
organized systems. 

Both devices are available in commercial 
and military temperature ranges. For the 
commercial temperature range (0°C to 
+75°C) specify N82S100/101,1 or N, and for 
the military temperature range (-55°C to 
+125°C) specify S82S100/101,1. 

FPLA EQUIVALENT LOGIC PATH 

LOGIC FUNCTION 

Typical Product Term:
PO = 10 •  11 • 12 • IS • 113 

Typical Output Functions: 
Fo = (CE) + (Po + P, + PZ) @ S =Closed 
Fo = (CE) + (Po• Pt• Pz) @ S =Open 

NOTE 

For each of the B outputs, either the function Fp 
(active-high) or Fp (active low) is available, but not 
both. The required function polarity is programmed 
via link (S). 

APPLICATIONS 
• CRT display systems 
• Random logic 
• Code conversion 
• Peripheral controllers 
• Function generators 
• Look-up and decision tables 
• Microprogramming 
• Address mapping 
• Character generators 
• Sequential controllers 
• Data security encoders 
• Fault detectors 
• Frequency synthesizers 

TRUTH TABLE 

MODE Pn CE Sr ~ f(Pn) Fp FP 

Disabled 
(82S101) 1 1 

X 1 X 
Disabled Hi-Z Hi-Z 
(82S100) 

1 0 Yes 1 0 
0 0 0 1 

Read 
X 0 No 0 1 

LOGIC DIAGRAM 

CE 

ISI 

SUM MATRIX 
(POSITIVE "OR" GATESI 

a 
OUTPUT 

FUNCTIONS 

I,s  

PIN CONFIGURATION 
I,N PACKAGE` 

' I =Ceramic 
N =Plastic 
tOpen during normal operation 

THERMAL RATINGS 

TEMPER-
ATURE 

MILI- 
TARY 

COM-
MER-
CIAL 

Maximum 
junction 175° C 150° C 

Maximum 
ambient 125°C 75°C 

Allowable thermal 
rise ambient 
to junction 50° C 75° C 

16 
INPUTS 

1, 

PRODUCT MATRIX 
(POSITIVE "AND" GATESI 

to

i 
afi 

vnooucT 
TERMS 

1 
VCC 
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82S100-I,N • 82S101-I,N 

ABSOLUTE MAXIMUM RATINGSI 

PARAMETER 
RATING 

UNIT 
Mln Maz 

Vcc Supply voltage +7 Vdc 
VIN Input voltage +5.5 Vdc 
VouT Output voltage +5.5 Vdc 
IIN Input currents -30 +30 mA 
IouT Output currents +100 mA 

Temperature range °C 
Tq Operating 

N82S100/101 0 +75 
S82S100/101 -55 +125 

TsTG Storage -65 +150 

DC ELECTRICAL CHARACTERISTICS N82S1oo/ 01: o° <_ Tq <_ +75°c, a.7sv <_ vcc <_ 5.25v 
S82S100/101: -55°C <_ Tq <_ +125°C, 4.5V <_ Vcc <_ 5.5V 

PARAMETER TEST CONDITIONS 
N82S100/101 S82S100/101 

UNIT 
Min Typ Max Min Typ Max 

Input voltage3 V 
VIH High Vcc =Max 2 2 
VIL Low Vcc =Min 0.85 0.8 
Vlc Clampa,a Vcc =Min, Iw = -18mA -0.8 -1.2 -0.8 -12 

Output voltage Vcc =Min V 
VoH High (82S100)3.s IOL = 9.6mA 2.4 2.4 
VOL Low3.s IOH = -2mA 0.35 0.45 0.35 0.50 

Input current µA 
IIH High VIN = 5.5V <1 25 <1 50 
IIL Low VIN = 0.45V -10 -100 -10 -150 

Output current Vcc =Max 
IOLK Leakages VouT = 5.5V 1 40 1 60 µA 
Ip(pFp) Hi-Z state (82S100)~ VouT = S.SV 1 40 1 60 µA 

VouT = 0.45V -1 -40 -1 -60 
los Short circuit (82S100)Q.s VouT = OV -20 -70 -15 -85 mA 

Icc VCc supply currents Vcc =Max 120 170 120 180 mA 

Capacitances Vcc = S.oV 8 8 pF 
CIN Input VIN = 2.OV 17 17 
COUT Output VOUT = 2.OV 

AC ELECTRICAL CHARACTERISTICS R, = a7on, R2 = 1ki1, CL = 30pF 
N82S100/101: 0°C <_ Tq <_ +75°C, 4.75V <_ Vcc 5 5.25V 
S82S100/101: -55° C < Tq < +125° C, 4.5V <_ Vcc ~ 5.5V 

PARAMETER TO FROM 
N82S100/101 S82S100/101 

UNIT 
Min Type Max Min Type Max 

Access time 
Tlq Input 
Tce Chip enable 

Output 
Output 

Input 
Chip enable 

35 
15 

50 
30 

35 
15 

80 
40 

ns 

Disable time 
Tco Chip disable Output Chip enable 15 30 15 40 

ns 

NOTES on following page. 
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NOTES 

1. Stresses abovethose listed under"Absolute Maximum Ratings"may cause permanent damage to the 

device. This is a stress rating only, and functional operation of the device of these or any other 

condition above those indicated in the operation of the device specifications is not implied. 
2. All typical values are at Vcc = SV, Tq = 25° C. 
3. All voltage values are with respect to network ground terminal. 
4. Test one at the time. 
5. Measured with ViL applied to CE and a logic high stored. 
6. Measured with a programmed logic condition for which the output test is at a low logic level. Output 

sink current is applied thru a resistor to Vcc 
7. Measured with: ViH applied to CE. 
8. Duration of short circuit should not exceed 1 second. 
9. Icc is measured with the chip enable input grounded, all other inputs at 4.5V and the outputs open. 

TEST LOAD CIRCUIT 

TIMING DIAGRAM 

TIMING DEFINITIONS 
TCE Delay between beginning of Chip 

Enable 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 (Hi-Z or high). 

TIA Delay between beginning of valid 

Input (with Chip Enable low) and 
when Data Output becomes valid. 

VIRGIN DEVICE 
The 82S100/101 are shipped in an unpro-
grammed state, characterized by: 
1 . All internal Ni-Cr links are intact. 
2 . Each product term (P-term) contains both 

true and complement values of every 
input variable Im IP-terms always logical-
ly "false"). 

I
CL

(INCLUDES 
SCOPE AND JIG 
CAPACITANCE) 

3. The "DR" Matrix contains all 48-P-terms. 
4 . The polarity of each output is set to active 

high (Fp function). 
5 . All outputs are at a low logic level. 

RECOMMENDED 
PROGRAMMING PROCEDURE 
To program each of 8 Boolean logic func-
tions of 16 true or complement variables, 

including up to 48 P-terms, follow the Pro-
gram/Verify procedures for the "AND" ma-
trix, "OR" matrix, and output polarity out-
lined below. To maximize recovery from 
programming errors, leave all links in un-
used device areas intact. 

SET-UP 
Terminate all device outputs with a 10K 
resistor to +SV. Set GND (pin 14) to OV. 

VOLTAGE WAVEFORM 

30V—

OV 

3.OV

INPUT PULSES 

i 
~ 5ns E—Ir 

OV — 

90°io 

~ f —►5ns 

90°0 

10°io 

~-

10% 

—► 5ns ~-- ~5n8.~—

Measurements: All circuit delays are measu ed at the 

+t.SV level of inputs and outputs. 

Output Polarity 
PROGRAM ACTIVE LOW 
(Fp FUNCTION) 
Program output polarity before program-
ing "AND" matrix and "OR" matrix. Pro-
gram 1 output at the time. (S) links of unused 
outputs are not required to be fused. 

1. Set FE (pin 1) to VFEL. 
2. Set Vcc (pin 28) to VccL. 
3. Set CE (pin 19), and to through 116 to VIH• 

4. Apply Vppl-{ to the appropriate output, 
and remove after a period tp. 

5. Repeat step 4 to program other outputs. 

VERIFY OUTPUT POLARITY 
1. Set FE (pin 1) to VFEL; set Vcc (pin 28) to 

Vccs• 
2. Enable the chip by setting CE (pin 19) to 

VIL• 

3. Address anon-existent P-term by apply-
ing VIH to all inputs Ip through 115. 

4. Verify output polarity by sensing the 

logic state of outputs Fo through F~. All 
outputs at a high logic level are pro-
grammed active low (Fp function), while 
all outputs at a low logic level are pro-
grammed active high lFp function). 

5. Return Vcc to Vccp or VccL~ 

r 

i 
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"AND" Matrix 
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 FE (pin 1) to VFEL, and Vcc (pin 28) 
t0 VCCP• 

2. Disable all device outputs by setting 
CE (pin 19) to VIH. 

3. Disable all input variables by applying 
Vlx to inputs to through lis. 

4. Address the P-term to be programmed 
(No. 0 through 47) by forcing the corre-
sponding binary code on outputs Fo 
through Fs with Fo as LSB. Use stand-
ard TTL logic levels VOHF and VoLF. 

5a. If the P-term contains neither to nor Ip 
(input is a Don't Care), fuse both to and 
Io links by executing both steps 5b and 
Sc, before continuing with step 7. 

5 b . If the P-term contains lo, set to fuse the 
to link by lowering the input voltage at 
to from Vlx to VIH. Execute step 6. 

5 c . If the P-term contains lo, set to fuse the 
to link by lowering the input voltage at 
to from Vlx to VIL. Execute step 6. 

6a. Aftertpdelay,raiseFE(pinl)fromVFEL 
t0 VFEH• 

6 b . After to delay, pulse the CE input from 
VIH to Vlx for a period tp. 

6 c. After tD delay, return FE input to VFEL. 
7. Disable programmed input by return-

ing to to Vlx. 
8. Repeat steps 5 through 7 for all other 

input variables. 
9. Repeat steps 4 through 8 for al I other P-

terms. 
1 0. Remove Vlx from all input variables. 

VERIFY INPUT VARIABLE 
1. Set FE (pin 1) to VFEL; set Vcc (pin 28) to 

VCCP. _ 
2. Enable F~ output by setting CE to Vix. 
3. Disableall inputvariablesbyapplyingVlx 

to inputs lothrough lis. 
4. Address the P-term to be verified (No. 0 

through 47) by forcing the corresponding 
binary code on outputs Fo through Fs. 

5. Interrogate input variable to as follows: 
A. Lower the input voltage at Io from Vlx 

to VIH, and sense the logic state of 
output F~. 

B. Lower the input voltage at Io from ViH 
to ViL, and sense the logic state output 
F~. 

The state of to contained in the P-term is 
determined in accordance with the follow-
ing truth table: 

to F~ 
INPUT VARIABLE STATE 
CONTAINED IN P-TERM 

0 1 to 
1 0 

0 0 t o
1 1 

0 1 Don't Care 
1 1 

0 0 110), 110) 
1 0 

Note that 2 tests are required to uniquely 
determine the state of the input variable 
contained in the P-term. 

6. Disable verified input by returning to to 
Vlx. 

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

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

9. Remove Vlx from all input variables. 

"OR" MATRIX 
PROGRAM PRODUCT TERM 
Program one output at the time for one P-
term at the time. All Pn links in the "OR" 
matrix corresponding to unused outputs 
and unused P-terms are not required to be 
fused. 

1. Set FE (pin 1) to VFEL. _ 
2. Disable the chip by setting CE (pin 19) 

t0 VIH• 
3. After tD delay, set Vcc (pin 28) to Vccs, 

and inputs Is through lis to ViH, VIL, or 
Vlx. 

4. Address the P-term to be programmed 
(No. 0 through 47) by applying the 
corresponding binary code to input 

variables to through Is, with to as LSB. 
Sa. If the P-term is contained in output 

function Fo (Fo = 1 or Fo= 0), got to step 
6, (fusing cycle not required). 

Sb. If the P-term is not contained in output 
function Fo (Fo = 0 or Fp=1), set to fuse 
the Pn link by forcing output Fo to 
VOPF~ 

6a. After tD delay, raise FE (pin 1) from 
VFEL t0 VFEH• _ 

6b. After tD delay, pulse the CE input from 
VIH to Vlx for a period tp. 

6c. After tD delay, return FE input to VFEL. 
6d. After to delay, remove VOPF from out-

put Fo• 
7. Repeat steps 5 and 6 for all other out-

put functions. 
8. Repeat steps 4 through 7 for all other 

P-terms. 
9. Remove VCcs from Vcc. 

VERIFY PRODUCT TERM 
1. Set FE (pin 1) to VFEL. _ 
2. Disable the chip by setting CE (pin 19) to 

VIH. 
3. After to delay, set Vcc (pin 28) to Vccs, 

and inputs lothrough lis to VIH, VIL, or Vix. 
4. Address the P-term to be verified (No. 0 

through 47) by applying the correspond-
ing binary code to input variables Io 
through Is. 

5. After tD delay, enable the chip by setting 
CE (pin 19) to VIL. 

6. To determine the status of the Pn link in 
the "OR" matrix for each output function 
Fp or Fp, sense the state of outputs Fo 
through F~. The status of the link is given 
by the following truth table: 

OUTPUT 

P-TERM LINK Active High 
(Fp) 

Active Low 
(Fp) 

0 
1 

1 
0 

Fused 
Present 

7. Repeat steps 4 through 6 for all other P-
terms. 

8. Remove VCcs from VCG 
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OUTPUT POLARITY PROGRAM-VERIFY SEQUENCE (TYPICAL) 

y 
OPH'90% 

OUTPUT 
VOLTAGE 10% 

V 

Tq 

i P 
Fpr2 FP+~ 

'~ DL` 
OPL 

y CC5~0 

yCC 
~t~RIFV) 

yCCL 
~ 2D ~-^ ~~ p l" ^

~ t"  ~~~~ 

VIH 

CE 
V IL _I.1 

TPR—...~LD 
~-TPS 

-.-t 
L..~ 

OI..~ -+• ~ D F'^ 

(PROGRAMI (PAUSE) 

"AND" MATRIX PROGRAM-VERIFY SEQUENCE (TYPICAL) 

V OHF 

V OLF 

VIX 

V IH ~~ 

V IL SGG 

VOH—

ACC = ~CCP 

P N

t0

F, 

(VE RIFV OUTPUT) 

1 m = H l i i Im =L 
~ v L __. 

T 
V OI--

TPS 

~D (PROGRAMI (PAUSE) 
V FEM-- 

90% ~IV ERIF YI 

FUSE 10%  TR Ire 
ENABLE VFEL 

CE 
VIH 

VIL 

vIX_ 
t 

~~D~ 

P N+1 

"OR" MATRIX PROGRAM-VERIFY SEQUENCE (TYPICAL) 

yCC 
y CCS 1 

V CCP 

VIM 

FUSE 
ENABLE 

CE 

V IL 
PN 

-I~pl~-- IP A NOT IN Fp/FP) 
V OPFT 1 IFPI 
VOH 

y FEL 

t0

VFEM-

10% 

VIX 

VO
TPR 

(PROGRAMI 

90% 

Tq

(F pl 

V IM tp 

`o ~~o 

D 

~D 

T PS 

IPAUSEI 

(V ERIFYI 

V IL 

{. J 

L 

ZN+1 

s 
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PROGRAMMING SYSTEM SPECIFICATIONS (Tn=+25°C) 

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Min Typ Maz 

Vccs Vcc supply (program/verify 
"OR", verify output polarity)2 

Iccs = 550mA, min, 
Transient or steady state 

8.5 8.75 9.0 V 

VccL Vcc supply (program output polarity) 0 0.4 0.8 V 
ICCs ICc limit (program "OR") Vccs = +8.75 ± .25V 550 1,000 mA 

Output voltage V 
VOPH Program output polarity3 IopH = 300 ± 25mA 16.0 17.0 18.0 
VOPL Idle 0 0.4 0.8 

IQpH Output current limit (Program output 
polarity) 

VOPH = +17 ± 1V 275 300 325 mA 

Input voltage V 
VIH High 2.4 5.5 
VIL Low 0 0.4 0.8 

Input current µA 
IIH High VIH = +5.5V 50 
IIL Low VIL = OV -500 

Forced output voltage V 
VOHF High 2.4 5.5 
VOLF Low 0 0.4 0.8 

Output current 
IOHF High VOHF = +S.5V 100 µA 
IOLF LOW VOLF = OV -1 mA 

Vlx Z.E program enable level 9.5 10 10.5 V 

llxt Input variables current Vlx = +10V 2.5 mA 

IIx2 CE input current Vlx = +10V 5.0 mA 

VFEH FE supply (program)3 IFEH = 300 ± 25mA, 
Transient or steady state 

16.0 17.0 18.0 V 

VFEL FE supply (idle) IFEL = -1 mA, max 1.25 1.5 1.75 V 

IFEH FE supply current limit VFEH = +17 ± 1V 275 300 325 mA 

VCCP VCC supply (program/verify "AND") ICCP = 550mA, min, 
Transient or steadv state 

4.75 5.0 5.25 V 

ICCP ICc limit (program "AND") VCCP = +5.0 ± .25V 550 1,000 mA 

VOPF Forced output (program) 9.5 10 10.5 V 

IOPF Output current (program) 10 mA 

TIa Output pulse rise time 10 50 µs 

tP CE programming pulse width 0.3 - 0.4 0.5 mss 

tD Pulse sequence delay 10 µs 

TPR Programming time 0.6 ms 
TPR 

Programming 50 duty cycle 
Tpq + Tpg 

FL Fusing attempts per link 2 cycle 
Vg Verify threshold4 1.4 1.5 1.6 V 

NOTES 

1. These are specifications which a Programming System must satisy in order to be qualified by 
Signetics. 

2. Bypass Vcc to GND with a 0.01µf capacitor to reduce voltage spikes. 
3. Care should be taken to ensure that the voltage is maintained during The entire fusing cycle. The 

recommended supply is a constant current source clamped at the specified voltage limit. 
4. Vs is the sensing threshold of the FPLA output voltage for a programmed link. It normally constitutes 

the retarence voltage applied to a comparator circuit to verify a successful fusing attempt. 
5. These are newlimits resulting from device improvements, and which supersede, but do not obsolete 

the pertormance requirements of previously manufactured programming equipment. 
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16X48X8 FPLA PROGRAM TABLE 
T

H
IS

 P
O

R
T

IO
N

 T
O

 B
E

 C
O

M
P

LE
T

E
D

 B
Y

 S
IG

N
E

T
IC

S
 

C
F

 (
X

X
X

X
) 

C
U

S
T

O
M

E
R

 S
Y

M
B

O
L

IZ
E

D
 P

A
R

T
 #

 

D
A

T
E

 R
E

C
E

IV
E

D
 

C
O

M
M

E
N

T
S

 

PROGRAM TABLE ENTRIES 

INPUT VARIABLE OUTPUT FUNCTION OUTPUT ACTIVE LEVEL 

I m 1 m Don't Care 
Prod. Term 
Present in Fp 

Prod. Term Not 
Present in Fp 

Active 
High 

Active 
Low 

H L — (dash) A • (period) H L 

NOTE 

Enter 1—)for unused inputs of used 
P-terms. 

NOTES 

i. Entries independent of output polarity. 
2. Enter IAI for unused outputs of used P-terms. 

NOTES 

1. Polarity programmed once only. 
2. Enter (HI for all unusetl outputs. 

PRODUCT TERM' ACTIVE LEVEL' _ 

NO. 

_ 
1 

5 

1 

4 

1 

3 

1 

2 

_INP_UT 

1 

1 

1 

0 

VARIABLE' 

9 8 7 ` 6 5 4 3 2 1 0 

T 
—.~— 

_ 

7 

I 

OUTPUT 

6 

1—
L 1 

5 

~ 
— 

4 

I —
_ 

FUNCTION' 

3 

L —L 

2 ^ 1 

T ~ 
1__ 

0 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

C
U

S
T

O
M

E
R

 N
A

M
E

 

P
U

R
C

H
A

S
E

 O
R

D
E

R
#

 

S
IG

N
E

T
IC

S
 D

E
V

IC
E

 #
 

T
O

T
A

L
 N

U
M

B
E

R
 O

F
 P

A
R

T
S

 

P
R

O
G

R
A

M
 T

A
B

L
E

 #
 

R
E

V
 

D
A

T
E

 

17 

18 
19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

32 
33 
34 
35 
36 
37 

38 
39 
40 
41 
42 
43 
44 
45 
46 

47 

• Inputand Outputfields of unused P-termscan be left blank Unused in puts and outputs are FPLA terminals left floating. 

s 
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PUNCHED CARD CODING 
FORMAT 

The FPLA Program Table can be supplied 
directly to Signetics in punched card form, 

using standard 80-column IBM cards. For 
each FPLA Program Table, the customer 
should prepare in input card deck in ac-
cordancewith the following format. Product 
Term cards 3 through 50 can be in any 

CARD NO.1—Free format within designated fields. 

order. Not all 48 Product Terms need to be 
present. Unused Product Terms require no 
entry cards, and will be skipped during the 
actual programming sequence: 

2 3 4 s 6 7 8 9 0 i 3 4 5 6 7 8 9 
2 
0 1 

2 
2 

2 
3 

2 
4 

2 
5 

2 
6 7 

2 
8 

2 
9 

3 
0 1 

3 
2 

3 
3 

3 
4 

3 
5 

3 
6 

3 
7 

3 
6 

3 
9 0 1 

4 
2 

4 
3 

6 
4 

4 
5 

4 
6 7 8 

4 
9 

5 
0 1 

5 
2 

5 
3 

C F 

SIG NETICS 
DEVICE NO. 

CUSTOMER NAME 

5 5 5 5 5 6 6 6 6 6 6 6 7 7 7 7 7 7 7 7 7 7 8 
4 5 6 7 8 9 0 2 3 4 5 6 7 e 9 0 2 3 4 5 6 7 9 9 0 

R E V 

PROGRAM TABLE NO. REVISION 
11 ALPHA CHAR.) 

SYMBOLIZED PART NO. 

DATE 

CARD NO. 2-

1 2 3 4 5 6 7 8 

1 

9 0 

1 1 

1 2 

1 1 

3 4.5 

1 1 

6 

1 i 

7 6 

1 2 

9 0 

2 2 

1 2 

2 2 

3 4 

2 2 

5 6 

2 2 

7 a 

2 3 

9 0 

3 3 

1 2 

3 3 

3 4 

3 3 

5 6 

3 3 

7 6 

3 4 

9 0 

4 4 

1 2 

4 4 

3 4 

4 4 

5 6 

4 4 

7 8 

4 5 

9 0 

5 5 

1 2 

5 5 

3 4 

5 5 

5 6 

5 5 

7 a 

5 6 

9 0 

6 6 

1 2 

6 6 

3 4 

6 6 

5 6 

6 6 

7 8 

6 7 

9 0 

7 7 

1 2 

7 7 

3 4 

7 7 

5 6 

7 7 

7 a 

7 8 

9 0 

S T X 

F Fp 

OUTPUT ACTIVE LEVEL IRI TOTAL PRODUCT TERMS USED 12 DECIMAL DIGITS) COMMENTS IFREE FORMAT) 

CARD N0. 3 through NO. 50 

2 3 4 5 6 7 8 9 0 2 3 4 5 6 7 6 9 
z 
0 

z z 
2 

2 

3 

2 
4 

2 
5 

2 

6 

2 
7 

z 
a 

2 

9 
3 
0 

3 3 
2 

3 
3 

3 
4 

3 

5 

3 

6 
3 
7 

3 
6 

3 
9 

4 

0 

4 4 

2 

4 

3 

4 
4 

4 

5 

4 

6 

6 
7 

4 

8 

4 

9 
5 
0 

5 5 
2 

5 
3 

5 5 5 5 5 5 6 6 6 6 6 6 6 6 6 6 7 7 7 7 7 7 7 7 7 7 B 
4 5 6 7 8 9 0 2 3 4 5 6 7 a 9 0 2 3 4 5 6 7 8 9 0 

Ip F 

INPUT VARIABLE 1161 

PRODUCT TERM NO. 100 THROUGH 471 

Fo

OUTPUT FUNCTION Iel COMMENTS IFREE FORMAT) 

CARD NO. 51 

1 2 3 4 5 6 7 8 

/ 1 

9 0 1 

1 1 

2 3 

1 1 1 

4 5 6 

1 1 

7 8 

2 2 

9 0 

2 2 

1 2 

2 2 

3 4 

2 2 

5 6 

2 2 2 

7 8 9 

3 3 

0 1 

3 3 

2 3 

3 3 

4 5 

3 3 

6 7 

3 3 

8 9 

4 4 

0 t 

4 4 

2 3 

4 4 

4 5 

4 4 

6 7 

4 4 

8 9 

5 5 

0 1 

5 5 

2 3 

5 5 

6 5 

5 5 

6 7 

5 5 

8 9 

6 6 

0 1 

6 6 

2 3 

6 6 

4 5 

6 6 

6 7 

6 6 

8 9 

7 7 7 

0 1 2 

7 7 

3 4 

7 7 

5 6 

7 7 

7 8 

7 8 

9 0 

E T % 

COMMENTS IFREE FORMATI 

Output Active Level entries are determined Input Variable entries are determined in Output Function entries are determined in 
in accordance with the following table: accordance with the following table: accordance with the following table: 

OUTPUT ACTIVE LEVEL 

Active high 
H 

Active low 
L 

NOTES 

1. Polarity programmed once only. 

2. Enter (H) for all unused outputs. 

INPUT VARIABLE 

Im 
H 

Im 
L 

Don't care 
— (dash) 

NOTE 

Enter (—) for unused inputs of used P-terms. 

OUTPUT FUNCTION 

Product term 
present in Fp 

A 

Product term not 
present in FP 
•(period) 

NOTES 

1. Entries independent of output polarity. 

2. Enter (A) for unused outputs of used P-terms. 

O 

W 

tti~ 

O 
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TWX TAPE CODING FORMAT 
The FPLA Program Table can be sent to 
Signetics in ASCII code format via airmail 
using any type of 8-level tape (paper, mylar, 
fanfold, etc.), or via TWX: just dial (910) 339-

2a" I ¢ I 1 

~ LEADER I ~ I MAIN I 

I (C/R) I U I HEADING I 
I — ~ I 

9283, tell the operator to turn the paper 
puncher on, and acknowledge. At the end of 
transmission instruct the operator to send 
tape to Signetics Order Entry. 

A number of Program Tables can be se-

quentiaily assembled on a continuous tape 
as follows, however limit tape length to a roll 
of 1.75 inch inside diameter, and 4.25 inch 
outside diameter: 

25 ~ SUB ~ 26 I 25 I SUB I 25 ~ I ~ ~ 12" 
T 

(C/R) I HEADING I RUBOUTS I PROGRAM TABLE ~ (C/R) I HEADING I RUBOUTS I PROGRAM TABLE I ¢J  ITRAILER~ 
MIN. I (1) I MIN. ; DATA (1) I MIN. I (N) I MIN. ~ — DATA (N) —; 

U i(C/R)1, 

A. The MAIN HEADING at the beginning of tape includes the following information, with each entry preceded by a ($)character, 
whether used or not: 

1. Customer Name  

2. Customer TWX No  

3. Date  

4. Purchase Order No  

5. Number of Program Tables  

6. Total Number of Parts  

B. Each SUB HEADING should contain specific information pertinent to each Program Table as follows, with each entry 

preceded by a ($) character, whether used or not: 

t. Signetics Device No.  

2. Program Table No.  

3. Revision  

4. Date  

5. Customer Symbolized Part No  

6. Number of Parts  

C. Program Table data blocks are initiated with an STX character, and terminated with an ETX character. The body of the data 
consists of Output Active Level, Product Term, and Output Function information separated by appropriate identifiers in 
accordance with the following format: 

START OF DATA TEXT 
(CONTROL A or B) 

START OF DATA 
FIELD 

ACTIVE LEVEL 
IDENTIFIER 

ACTIVE LEVEL DATA 
(8 DIGITS. H/L) 

STX A 

r I 

START OF DATA FIELD 
— PRODUCT TERM IDENTIFIER 
r 1SPACE (MANDATORY) 

  PRODUCT TERM NUMBER 
(2 DECIMAL DIGITS) 
START OF DATA FIELD 

INPUT VARIABLE IDENTIFIER 
INPUT VARIABLE DATA 

(,6 DIGITS, H/V-) 
n n n i 

START OF DATA FIELD 

— OUTPUT FUNCTION IDENTIFIER 

OUTPUT FUNCTION DATA INPUT AND OUTPUT DATA FOR 
(8 DIGITS. A/~) 

I r 

END OF DATA TEXT —
(CONTROLC) 

ALL PRODUCT TERMS USED 

F~F6F6F4F3F2F,Fo P 00 I,s1,41,31,zlnl,olslel~lslslalslzl,lo F F~F6FSF4F3FZF,Fo' P 01   F   P 

Entries for the 3 Data Fields are determined in accordance with the following Table: 

INPUT VARIABLE 

Im 
H 

Im 

L 
Don't care 
— (dash) 

NOTE 

Enter (—) for unused inputs of used P-terms. 

OUTPUT FUNCTION 

Product term 
present in Fp 

A 

Product term not 
present in Fp 

• (period) 

NOTES 

1. Entries independent of output polarity. 
2. Enter (A) for unused outputs of used P-terms. 

  Fo ETX 

OUTPUT ACTIVE LEVEL 

Active high 
H 

Active low 
L 

NOTES 

1. Polarity programmed once only. 
2. Enter (H) for all unused outputs. 

Although the Product Term data are shown entered in sequence, this is not necessary. It is possible to input only one Product 
Term, it desired. Unused Product Terms require no entry. ETX signalling end of Program Table may occur with less than the 

maximum number of Product Terms entered. 

NOTES 

1. Corrections to any entry can be made by backspace and rubout. However, limit consecutive rubouts 
to less than 25. 

2. P-Terms can be reentered any number of times. The last entry for a particular P-Term will be 
interpreted as valid data. 

3. Any P-Term can be deleted entirely by inserting the character (E) immediately following the P-Term 
number to be deleted, i.e., 'P 25E deletes P-Term 25. 

4. To facilitate an orderly Teletype print out, carriage returns, line feeds, spaces, rubouts etc. may be 
interspersed between data groups, but only preceding an asterisk ('). 

5. Comments are allowed between data fields, provided thatan asterisk (') is not used in any Heading or 
Comment entry. 
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TYPICAL APPLICATIONS 

SUBROUTINE ADDRESS MAP 

(4) 

STATUS 

(a~ 
JUMP CONDIT 

I MAIN MEMORY 

ADDRESS MAP 

0 1 

t6 BIT INSTRUCTION 

(FPLA) 1 

CE 

(a( 

(FPLA) 2 
BRANCH LOGIC 

CE 

n cei 

(a~ 

V V 

INCR 

LOAD 

ROM AR 
R 

MICROPROGRAM 
ROM 

SUB 1 

SUB 2 

SUB 48 

V 
CONTROL FIELD 

SEQUENTIAL CONTROLLER 

PARITY 

DATA (12) PARITY 

GENERATOR 

CLOCK 

(12) 

PAR CHECK 8 
LATCH 

PESET 

CLOCK 

(4j 

ERROR 

CE 

FPLA 

l4) 

(4) 

(4) 

LATCH 

- OUTPUT 
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82S200-I,N • 82S201-I,N 

DESCRIPTION 
The 82S200 (tri-state outputs) and the 
82S201 (open collector outputs) are Bipolar 
Programmable Logic Arrays, containing 48 
product terms (AND terms), and 8 sum terms 
(OR terns). Each OR term controls an output 
function which can be programmed either 
true active-high (Fp), ortrue active-low (Fp'). 
The true state of each output function is 
activated by any logical combination of 16-
input variables, or their complements, up to 
48 terms. Both devices are mask program-
mable by supplying to Signetics Program 
Table data in one of the formats specified in 
this data sheet. 

The 82S200 and 82S201 are fully TTL com-
patible, and include chip enable control for 
expansion of input variables, and output 
inhibit. Theyfeatureeitheropen collectoror 
tri-state outputs for ease of expansion of 
product terms and application in bus-
organized systems. 

Both devices are available in commercial 
and military temperature ranges. For the 
commercial temperature range (0°C to 
+75° C) specify N82S200/201, I or N, and for 
the military temperature range (-55°C to 
+125° C) specify S82S200/201, I. 

PLA EQUIVALENT LOGIC PATH 

LOGIC FUNCTION 

Typical Product Term:
Pe = le . I, • Iz • IS • 113 

Typical Output Functions: 
Fo = (CE) + (Po + P, + Pz) @ S =Closed 
Fo = (CE) + (Po • P,• Pz) @ S =Open 

NOTE 

For each of the 8 outputs, either the function Fp 

(active-high) or Fp !active low) i5 available, but not 
both. The required function polarity is programmed 

via link (S). 

APPLICATIONS 
• CRT display systems 
• Random logic 
• Code conversion 
• Peripheral controllers 
• Function generators 
• Look-up and decision tables 
• Microprogramming 
• Address mapping 
• Character generators 
• Sequential controllers 
• Data security encoders 
• Fault detectors 
• Frequency synthesizers 

TRUTH TABLE 

MODE Pn CE Sr' f(Pn) Fp Fp 

Disabled 
(82S201) 1 1 

X 1 X 
Disabled 
(82S200) 

Hi-Z Hi-Z 

1 0 Yes 1 0 
0 0 0 1 

Read 
X 0 No 0 1 

LOGIC DIAGRAM 

CE 

1 

(sl 

SUM MATRIX 
(POSITIVE "OR" GATES) 

S 
OUTPUT 

FUNCTIONS 

I,s  

PIN CONFIGURATION 

'I =Ceramic 

N = Plastic 

tOpen during normal operation 

THERMAL RATINGS 

TEMPER-
ATURE 

MILI- 
TARY 

COM-
MER-
CIAL 

Maximum 
junction 175° C 150° C 

Maximum 
ambient 125° C 75° C 

Allowable thermal 
rise ambient 
to junction 50°C 75°C 

i6 
INPUTS 

I, 

PRODUCT MATRIX 
(POSITIVE "AND" GATES) 

46 
PRODUCT 

TERMS 

1 
VCC 
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82S200-I,N • 82S201-I,N 

ABSOLUTE MAXIMUM RATINGS' 

PARAMETER 
RATING 

UNIT 

VOC Supply voltage +7 Vdc 
VIN Input voltage +5.5 Vdc 
Vour Output voltage +5.5 Vdc 
IIN Input currents -30 +30 mA 
lour Output currents +100 mA 

Temperature range °C 
Tq Operating 

N82S200/201 0 +75 
S82S200/201 -55 +125 

TSTG Storage -65 +150 

DC ELECTRICAL CHARACTERISTICS N82s2oo/201: o° <_ Tq <_ +75°c, 4.75V 5 VCC ~ 5.25V 
S82S200/201: -55° C <_ Tq 5 +125° C, 4.5V <_ VCC ~ 5.5V 

PARAMETER TEST CONDITIONS 
N82S200/201 S82S200/201 

UNIT 
Min Typ z Max Min Typ 2 Max 

Input voltage3 V 
VIH High Vcc =Max 2 2 
VIL Low VCC =Min 0.85 0.8 
Vic Clamp3,4 Vcc =Min, IIN 7 -18mA -0.8 -1.2 -0.8 -1.2 

Output voltage Vcc =Min V 
VpH High 182S200)35 IpH = -2mA 2.4 2.4 
VOL Lows,s IOL = 9.6mA 0.35 0.45 0.35 0.50 

Input current µA 
IIH High VIN = 5.5V <1 25 <1 50 
IIL Low VIN = 0.45V -10 -100 -10 -150 

Output current Vic =Max 
IOLK Leakages Vour = 5.5V 1 40 1 60 µA 
10(OFF) Hi-Z state (82S200)7 Vour = 5.5V 1 40 1 60 µA 

Vour = 0.45V -1 -40 -1 -60 
los Short circuit (82S200)4,8 Vour = OV -20 -70 -15 -85 mA 

Icc Vcc supply currents Vcc Max 120 170 120 180 mA 

Capacitance? Vcc = 5.OV pF 

CIN Input VIN = 2.OV 8 8 
Cour Output Vour = 2.OV 17 17 
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82S200-I,N • 82S201-I,N 

AC ELECTRICAL CHARACTERISTICS R, = a7ot~, R2 = 1kS1, C~ = 30pF 

N82S200/201: 0°C <_ Tq <_ +75°C, 4.75V <_ V00 5 5.25V 

S82S200/201: -55° C <_ Ta <_ +125° C, 4.5V <_ Vcc ~ 5.5V 

PARAMETER TO FROM 
N82S200/201 S82S200/201 

UNIT 
Min Type Max Min Typz Max 

Access time 
TIA Input 
TCE Chip enable 

Output 
Output 

Input 
Chip enable 

35 
15 

50 
30 

35 
15 

80 
50 

ns 

Disable time 
TcD Chip disable Output Chip enable 15 30 15 50 

ns 

NOTES 

1. Stresses above those listed under"Absolute Maximum Ratings"may cause permanent damage to the 

device. This is a stress rating only, and functional operation of the device of these or any other 
condition above those indicated in the operation of the device specifications is not implied. 

2. All typical values are at Vcc = SV, TA = 25° C. 
3. All voltage values are with respect to network ground terminal. 
4. Test one at the time. 
5. Measured with Vii applied to CE and a logic high stored. 
6. Measured with a programmed logic condition for which the output test is at a low logic level. Output 

sink current is applied thru a resistor to VCG 
7. Measured with: ViN applied to GE. 
8. Duration of short circuit should not exceed 1 second. 
9. ICC is measured with the chip enable input grounded, all other inputs at 4.5V and the outputs open. 

TEST LOAD CIRCUIT 

TIMING DIAGRAM 

I
CL

(INCLUDES 
SCOPE AND JIG 
CAPACITANCE( 

VOLTAGE WAVEFORM 

~3 OV 

OV 

3 OV 

OV 

INPUT PULSES 

—►5ns-~--fr ff35ns 

90% 

—►Sns~-

10 0 

E-

10% 

~Sns~ 

Measurements: All circuit delays are measured at 
the +1.5V level of inputs and outputs. 

TIMING DEFINITIONS 
TcE Delay between beginning of Chip 

Enable low (with Address valid) 
and when Data Output becomes 
valid. 

Tco Delay between when Chip Enable 
becomes high and Data Output is 
in off state (Hi-Z or high). 

TIA Delay between beginning of valid 

Input (with Chip Enable low) and 
when Data Output becomes valid. 
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82S200-I,N ~ 82S201-I,N 

18X48X8 PLA PROGRAM TABLE 

T
H

IS
 P

O
R

T
IO

N
 T

O
 B

E
 C

O
M

P
L
E

T
E

D
 B

Y
 S

IG
N

E
T

IC
S

 

C
F

 I
X

X
X

X
I 

C
U

S
T

O
M

E
R

 S
Y

M
B

O
L

IZ
E

D
 P

A
R

T
 

D
A

T
E

 R
E

C
E

IV
E

D
 

C
O

M
M

E
N

T
S

 

Im 

H 
NOTE 

INPUT VARIABLE 

Im 

L 

Don't Care 

— (dash) 

Enter I—)for unused inputs of used 
P-terms. 

NO. 

2 
3 
4 
5 

8 

9 
10 

PROGRAM TABLE ENTRIES 

OUTPUT FUNCTION OUTPUT ACTIVE LEVEL 

Prod. Term 
Present in FP 

A 
NOTES 

Prod. Term Not 
Present in FP 

• (period) 

Active 
High 

Active 
Low 

H L 

1. Entries intlependent of output polarity. 
2. Enter (AI for unused outputs of used P-terms. 

PRODUCT TERM' 
  _INPUT VARIABLE' 

1 1 1 1 1 1^

5 4 3 2 1 0 9 8 7 6 5 4 3 2 1 0 

NOTES 

1. Polarity programmed once only. 
2. Enter IHI for all unused outputs. 

11 
12 
13 
14 
15 

C
U

S
T

O
M

E
R

 N
A

M
E

 

P
U

R
C

H
A

S
E

 O
R

D
E

R
# 

S
IG

N
E

T
IC

S
 D

E
V

IC
E

 #
 

T
O

T
A

L
 N

U
M

B
E

R
 O

F
 P

A
R

T
S

 

P
R

O
G

R
A

M
 T

A
B

LE
 #

 

w 
Q 
O 

w 

16 
17 

18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

46 

47 

'Input and Output fields of unused P-terms can be left blank. Unused inputs and ou puts re PLA terminals left floa ing. 

ACTIVE LEVEL` 
-r —I— T--~ —I — r T—,

—J—L1 _L_L1--

OUTPUT FUNCTION' 

7 6 5 4 3 2 1 0 
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82S200-I.N • 82S201-I,N 

PUNCHED CARD CODING 
FORMAT 

The PLA Program Table can be supplied 
directly to Signetics in punched card form, 

using standard 80-column IBM cards. For 
each PLA Program Table, the customer 
should prepare an input card deck in ac-
cordancewith thefollowingformat. Product 
Term cards 3 through 50 can be in any 

CARD N0.1—Free format within designated fields. 

order. Not all 48 Product Terms need to be 
present. Unused Product Terms require no 
entry cards, and will be skipped during the 
actual programming sequence: 

2 3 4 5 6 7 6 9 0 1 2 3 4 5 6 7 8 9 
2 
0 

2 z 
2 

2 
3 

2 
4 

7 
5 

z 
6 

z 
7 

z 
8 

z 
9 

3 
0 

3 3 
2 

3 
3 

3 
4 

3 
5 

3 
6 

3 
7 

3 
B 

3 
9 

4 
0 

4 4 
2 

4 
3 

4 
4 

4 
5 

4 
6 

4 
7 

4 
6 

4 
9 

5 
0 

5 5 
2 

5 
3 

C F 

SIGNETICS 
DEVICE NO. 

CUSTOMER NAME 

5 5 5 5 5 5 6 6 6 6 6 fi b 6 6 6 7 7 7 7 7 7 7 7 7 8 
4 5 6 7 8 9 0 2 3 4 5 6 7 B 9 0 2 3 4 5 6 7 8 9 0 

R E V 

PROGRAM TABLE NO. 

I

REVISION 
11 ALPHA CHAR.) 

SVM BO LI2ED PART NO. 

GATE 

CARD NO. 2—

T 1 1 7 1 1 1 1 7 1 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4 4 4 5 5 5 5 

1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 6 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 

S T x 

5 5 5 5 5 5 6 6 6 6 6 6 6 8 6 6 7 7 7 7 7 7 7 7 7 7 8 

4 5 6 7 8 9 0 1 2 3 4 6 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 

Fo

OUTPUT ACTIVE LEVEL I6) TOTAL PRODUCT TERMS USED 12 DECIMAL DIGITS) COMMENTS (FREE FORMAT) 

CARD NO. 3 through NO 50 

2 3 4 5 6 7 8 9 0 2 3 4 5 6 7 8 9 

z 
0 

2 2 
2 

z 
3 

z 
4 

z 
5 

z 
6 

z 
7 6 

2 3 

9 0 

3 3 

2 

3 

3 

3 

4 

3 

5 

3 

fi

3 
7 
3 

6 

3 

9 

4 

0 

4 4 

2 

4 

3 

4 
4 
4 

5 

4 

6 

4 

7 

4 

S 

4 

9 

5 

0 

5 5 

2 

5 

3 

5 
4 
5 

5 

5 

6 

5 

7 

5 

6 

5 

9 

6 

0 

6 6 

2 

6 

3 

6 
4 
6 

5 
6 
6 

6 
7 
6 

8 

6 

9 

7 

0 

7 7 

2 

7 

3 

7 

4 

7 

5 

7 

6 

7 

7 

7 

6 

7 
9 

6 

0 

I, to F 

INPUT VARIABLE 116) 

PR OOUCT TERM NO. 100 THROUGH 47) 

Fp 

OUTPUT FUNCTION IBI COMMENTS (FREE FORMAT) 

CARD NO 51 

2 3 4 5 6 7 8 9 0 2 3 4 5 6 7 6 9 
z 
0 

2 2 
2 

2 
3 

z 
4 

2 
5 

2 
6 

2 
7 

2 
8 

2 
9 

3 
0 

3 3 
2 

3 
3 

3 
4 

3 
5 

3 
6 

3 
7 

3 
6 

3 
9 

4 
0 

4 4 
2 

4 
3 

4 
4 

4 
5 

4 
6 

4 
7 

4 
6 

4 
9 

5 
0 

5 5 
2 

5 
3 

5 
4 

5 
5 

5 
6 

5 
7 

5 
8 

5 
9 

6 
0 

6 6 
2 

6 
3 

6 
4 

6 
5 

6 
6 

6 
7 

6 
8 

6 
9 

7 
0 

7 7 
2 

7 
3 

7 
4 

7 
5 

7 
6 

7 
7 

7 
8 

7 
9 

B 
0 

E T x 

COMMENTS (FREE FORMAT) 

Output Active Level entries are determined Input Variable entries are determined in Output Function entries are determined in 
in accordance with the following table: accordance with the following table: accordance with the following table: 

OUTPUT ACTIVE LEVEL 

Active high 
H 

Active low 
L 

NOTES 

1. Polarity programmed once only. 

2. Enter (H) for all unused outputs. 

INPUT VARIABLE 

Im 
H 

Im 
L 

Don't care 
— (dash) 

NOTE 

Enter (—) for unused inputs of usetl P-terms. 

OUTPUT FUNCTION 

Product term 
present in Fp 

A 

Product term not 
present in Fp 
•(period) 

NOTES 

1. Entries independent of output polarity. 
2. Enter (A) for unused outputs of used P-terms. 

( 
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82S200-I,N • 82S201-I,N 

TWX TAPE CODING FORMAT 
The PLA Program Table can be sent to 
Signetics in ASCII code format via airmail 
using any type of 8-level tape (paper, mylar, 
fanfold, etc.), or via TWX: just dial (910) 339-

9283, tell the operator to turn the paper 
puncher on, and acknowledge. At the end of 
transmission instruct the operator to send 
tape to Signetics Order Entry. 
A number of Program Tables can be se-

quentially assembled on a continuous tape 
as follows, however limit tape length to a roll 
of 1.75 inch inside diameter, and 4.25 inch 
outside diameter: 

24" I ¢ ) I 25 SUR I 25 I ) 25 I SUB I 25 ~ — — — — I ~ T— 12" ~ /~ 
~ LEADER I Q I MAIN I (C/R) I HEADING I RUBOUTS I PROGRAM TABLE ~ (C/R) I HEADING I RUBOUTS I PROGRAM TABLE I Q ITRAILER~ 
I (C/R) ; U i HEADING i MIN. I (1) I MIN. i DATA (i) I MIN. I (N) i MIN. ~ DATA (N) ; 

U ~(C/R)i; 

A. The MAIN HEADING at the beginning of tape includes the following information, with each entry preceded by a ($)character, 
whether used or not: 

1. Customer Name  

2. Customer TWX No  

3. Date  

4. Purchase Order No  

5. Number of Program Tables  

6. Total Number of Parts  

B. Each SUB HEADING should contain specific information pertinent to each Program Table as follows, with each entry 
preceded by a ($) character, whether used or not: 

1. Signetics Device No.  

2. Program Table No.  

3. Revision  

4 Date  

5. Customer Symbolized Part No  

6. Number of Parts  

C. Program Table data blocks are initiated with an STX character, and terminated with an ETX character. The body of the data 
consists of Output Active Level, Product Term, and Output Function information separated by appropriate identifiers in 
accordance with the following format: 

_ START OF DATA TEXT 
(CONTROL A or B) 

START OF DATA _ 
FIELD 

_ ACTIVE LEVEL 
IDENTIFIER 

ACTIVE LEVEL DATA 
(8 DIGITS, H/L) 

I 

START OF DATA FIELD 
— PRODUCT TERM IDENTIFIER 
— 1SPACE (MANDATORY) 

^- PRODUCT TERM NUMBER 
(2 DECIMAL DIGITS) 
START OF DATA FIELD 

INPUT VARIABLE IDENTIFIER 
INPUT VARIABLE DATA 

(t6 DIGITS, H/L/-) 
n r -n n r-+ 

STX A FrF6F6F4F3F2Ff Fo" P 00 ~ 1151141 t3112I1111019I817 16I61413121110 

— START OF DATA FIELD 

— OUTPUT FUNCTION IDENTIFIER 

OUTPUT FUNCTION DATA 
(8 DIGITS, A/•) 

~ i I it ~ 

END OF DATA TEXT _, 
(CONTROL C) 

INPUT AND OUTPUT DATA FOR 
ALL PRODUCT TERMS USED 

F F~F6F6F4F3F2F1Fo" P 01   F  P Fo ETX 

Entries for the 3 Data Fields are determined in accordance with the following Table: 

INPUT VARIABLE 

Im 
H 

1m
L 

Don't care 
— (dash) 

NOTE 

Enter (—) for unused inputs of used P-terms. 

OUTPUT FUNCTION 

Product term 
present in Fp 

A 

Product term not 
present in Fp 

• (period) 

NOTES 

t. Entries independent of output polarity. 
2. Enter (A) for unused outputs of used P-terms. 

OUTPUT ACTIVE LEVEL 

Active high 
H 

Active low 
L 

NOTES 

1. Polarity programmed once only. 
2. Enter (H) for all unused outputs. 

Although the Product Term data are shown entered in sequence, this is not necessary. It is possible to input only one Product 
Term, if desired. Unused Product Terms require no entry. ETX signalling end of Program Table may occur with less than the 

maximum number of Product Terms entered. 

NOTES 

1. Corrections to any entry can be made by backspace and rubout. However, limit consecutive rubouts 
to less than 25. 

2. P-Terms can be re-entered any number of times. The last entry for a particular P-Term will be 
interpreted as valid data. 

3. Any P-Term can be deleted entirely by inserting the character (E) immediately following the P-Term 
number to be deleted, i.e., 'P 25E deletes P-Term 25. 

4. To facilitate an orderly Teletype print out, carriage returns, line feeds, spaces, rubouts etc. may be 
interspersed between data groups, but only preceding an asterisk ('). 

5. Comments are allowed between data fields, provided that an asterisk (') is notused in any Heading or 
Comment entry. 
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82S200-I,N • 82S201-I,N 

TYPICAL APPLICATIONS 

SUBROUTINE ADDRESS MAP 

(a~ 

STATUS 

(sl 
JUMP CONDIT 

MAIN MEMORY 

ADDRESS MAP 

IR 
i6 

16 BIT INSTRUCTION 

(PLA) 1 

CE 

(a~ 

CE

O 

(PLAN 2 
BRANCH LOGIC 

L ,(8) 

(a~ 

INCR 

LOAD 

v~
ROM AR 

MICROPROGRAM 
ROM 

SUB 

sue z 

SUS 48 

V 
CONTROL FIELD 

SEQUENTIAL CONTROLLER 

PARITY 

DATA (iZ) PARITY 

GENERATOR 

CLOCK 

(~~) 

PAP CHECK 8 
LATCH 

RESET 

CLOCK 

(4) 

ERROR 

CE 

PLA 

(<) 

(4) 

(4) 

LATCH 

— OUTPUT 
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82S102-I,N • 82S103-I,N 

DESCRIPTION 
The 82S102 and 82S103 are Bipolar pro-
grammable AND/NAND gate arrays, con-
taining 9 gates sharing 16 common inputs. 
On-chip input buffers enable the user to 
individually program for each_gate either 
the True (Im1, Complement (Im), or Don't 
Care lX) logic state of each input. In addi-
tion, the polarity of each gate output is 
individually programmable to implement 
either AND or NAND logic functions. 

Alternately, if desired, OR/NOR logic func-
tions can also be realized by programming 
for each gate the complement of its input 
variables, and output (DeMorgan theorem). 

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

The 82S102 and 82S103 include chip-
enable control for output strobing and in-
hibit. They feature either open collector or 
tri-state outputs for ease of expansion of 
input variables and application in bus-
organized systems. 

Both devices are available in the commer-
cial and military temperature ranges. For 
the commercial range (0° C to+75° C) speci-
fy N82S102/103, I or N, and for the military 
range (-55°C to +125°C) specify 
S82S102/103, I. 

FEATURES 
• Field programmable (Ni-C:r link) 
• 16 input variables 
• 9 output functions 
• Chip enable input 
• I/O propagation delay: 

N82S102/103: 30ns max 
S82S702/103: SOns max 

• Power dissipation: 600mW1 typ 
• Input loading: 

N82S102/103: -100µA max 
S82S102/103: -150µA max 

• Output options: 
82S102: Open collector 
82S103: Tri-state 

• Output disable function: 
82S102: Hi 
82S103: Hi-Z 

• Fully TTL compatible 

APPLICATIONS 
• Random logic 
• Address decoders 
• Code detectors 
• Peripheral selectors 
• Fault monitors 
• Machine state decoders 

LOGIC DIAGRAM 

PIN CONFIGURATION 

For each of the 9 outputs, either the function Fp (active high) or Fp lactive local is available, but not both. 
The required function polarity is user programmable via fuse ISI. 

O 

W 

ttttt~ 

O 

t~ 
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82S102-I,N • 82S103-I,N 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER RATING UNIT 

Vcc Supply voltage +7 Vdc 
Vuv Input voltage +5.5 Vdc 

Output voltage Vdc 
VOH High (82S102) +5.5 
Vo Off-state (82S103) +5.5 
IIN Input current ±30 mA 
IouT Output current +100 mA 

Temperature range °C 
TA Operating 

N82S102/103 0 to +75 
S82S102/103 -55 to +125 

TsTG Storage -65 to +150 

EQUIVALENT LOGIC PATH 

The Field Programmable Gate Array con-
sists of 9 gates with individually program-
mable inputs and outputs. 

The inputs to each gate can be programmed 
either True (Im), Complement (Im), or Don't 
Care via corresponding links (j) and (k). The 
outputs of each gate can be programmed 
active-high (Fp) or active-low (FP) via corre-
spondinglinks (S). Thus, each gate provides 
either of 2 output logic functions in terms of 
external input logic variables Xm as defined 
below (positive logic): 

At S =Open: 
Fp=i;E+(Xo•X~•X2•• • • .Xm)=Yp 

At S =Closed:
Fp=CE+(XO+Xt+Xp+. . . .Xm)=yp 
m=0, 1  2  15 

FIELD 
PROGRAMMABLE 

GATE 
ARRAY 

T 

vvivv 

p=0, 1  2  8 

and where Xm =.Im, Im, Don't Care, as as-
signed by programming polarity of inputs 
10-115• 

When CE =low, all gates are enabled, and 
FP = Fp 9ivin9 Yv = ~p. 

PROGRAMMABLE LOGIC 
FUNCTIONS 
All internal links of virgin FPGAs are intact. 
Therefore, as shown in the Equivalent Logic 
Path, all symbolic switches are initially 
closed. Selective programming (opening) of 
links (J), (K), and (S) enables the user to 
assign input and output polarities to each 
gate for implementing NAND, NOR, AND, 
OR logic functions without changing the 
routing of input and output wires. This is 
shown in the following diagrams fora typi-

cal gate in terms of 2 input variables, which 
can be readily extended up to 16. 

160 s;~n~t~es 



82S102-I,N • 82S103-I,N 

DC ELECTRICAL CHARACTERISTICS N82S102/103: 0°C r  TA <+75°C, 4.75V 5 Vcc ~ 5.25V 
S82S102/103: -55° C <_ "fA < +125° C, 4.5V <_ Vcc ~ 5.5V 

PARAMETERt TEST CONDITIONS 
N82S102/103 S82S102/103 

UNIT 
Min Type Max Min Type Max 

Input voltage 
VIL Lowt 
VIH Hight 
Vlc Clampt,3 

Vcc =Min 
VAC =Max 

VCc =Min, Iw = -18mA 
2.0 ~ 

-0.8 

0.85 

-1.2 
2.0 

=0.8 

0.8 

-1.2 

V 

Output voltage 
VoL Lows° 
VoH High (82S103)t,5 

Vcc =Min 
IOL = 9.6mA 
ICH = -2mA 2.4 

0.35 0.45 
2.4 

~ 
0.35 0.50 

V 

Input current 
IIL LOW 
IIH High 

VIN = 0.45V 
VIN = 5.5V 

-10 
<1 

-100 
25 

-10 
<1 

-ISO 
50 

µA •-

Output current 
IOLK Leakage (82S102)s 
lo(oFF) Hi-Z state (82S103)5 

los Short circuit (82S103)3~~ 

Vcc =Max 
VouT = S.SV 
VouT = 5.5V 

VOUT = 0.45V 
VouT = OV ' -20 

1 
1 
-1 

40 
40 
-40 
-70 -15 

1 
1 
-1 

60 
60 
-60 
-85 

µA 
µA 

m,~ 

Icc VCC supply currents VCc =Max 120 170 120 180 mA 

Capacitance 
Cw Input 
COUT Outputs 

VCc = 5.OV 
VIN = 2.OV 

VOUT = 2.OV 
$ 
15 

$ 
15 

pF 

AC ELECTRICAL CHARACTERISTICS R, = a7on, Rz = 1 kn, CL = 30pF 

N82S102/103: 0° C 5 TA 5 +75° C, 4.75V <_ VcC ~ 5.25V 
S82S102/103: -55°C <_ TA <+125°C, 4.5V <_ Vcc < 5.5V 

PARAMETER TO FROM 
N82S102/103 S82S103/103 

UNIT 
Min Typz Max Min Type Max 

Access time 
TIA Input 
TcE Chip enable 

Output 
Output 

Input 
Chip enable 

20 
15 

30 
30 

20 
15 

50 
40 

ns 

Disable time 
TCD Chip disable Output Chip enable 15 30 15 40 

ns 

NOTES 

1. All voltage values are with respect to network ground terminal. 
2. All typical values are at Vcc = 5V, Tq = 25°C. 
3. Test each output one at a time. 
4. Measured with a programmed logic condition for which the output under test is at a low logic level. 

Output sink current is supplied through a resistor to Vcc. 
5. Measured with VIL applied to L€ and a logic high at the output. 
6. Measured with Vlrl applied to ~. 
7. Duration of short circuit should not exceed 1 second. 
8. Icc is measured with the chip enable input grounded, all other inputs at 4.SV and the outputs open. 

TEST LOAD CIRCUIT VOLTAGE WAVEFORM 

INPUT 

3.OV 

t.SV 

DV 

CE ~1.SV 

3.OV 

1.SV 

~TpS-y rTpp~, 
OV 

VOH 
Fo.. Fe 7.SV 1 .5V 

VOL 
TIA 

All inputs: tr = tr = Sns 170% to 90%1 
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OUTPUT POLARITY PROGRAM-VERIFY SEQUENCE (TYPICAL) 

VCCP--

VCC 

vccv—

voPF--

OUTPUT 
VOLTAGE 

voH 

CE 

VI H 

IFPI 

TPR IPROGRAMI 

~D 
90% 

for 

TR

tp
'D 

vlx __~ 

~D 

~D~ 

(VERIFY) 

tD

. Fp 

~.F ° J-- vo ~ 

vl~_ 

IF p~tl I 1 IF p'21 

I 1 
L_J 

`-

INPUT MATRIX PROGRAM-VERIFY SEOUENCE (TYPICAL) 

vlx 
I° 

VIM 

vcc 
vccv 

TPS I_ TPR (PR OGRAMI —~ (PAUSEI 

t 

Im=N ' I

-~ 
SDI` 

VCCP 

VOPF —I' 
OUTPUT ~ 
VOLTAGE 

VOH 

VIH 
CE 

 ~ ~~ I 
vl~__LJ L 

~D 

90°h 

Im=L 

 r 
10% R Fp' Fp 

 1 

II II Fp FpJ--von 
~DI•~P►I~DI~ IIVERIFY) 

VIL __ 

VIRGIN DEVICE 
The 82S102/103 are shipped in an unpro-
grammed state, characterized by: 

1 . All internal Ni-Cr links are intact. 
2. Each gate contains both true and com-

plementvalues of every input variable Im 
(logic Null state). 

3 . The polarity of each output is set to active 
low (Fp function). 

4. All outputs are at a high logic level. 

RECOMMENDED 
PROGRAMMING PROCEDURE 
To program each of 9 Boolean logic func-
tions of 16 True, Complement, or Don't Care 
input variables follow the program/verify 
procedures for the Input Matrix and Output 
Polarity outlined below. To maximize re-
covery from programming errors, leave all 
links of unused gates intact. 

SET-UP 
Terminate all device outputs with a 10Kf2 
resistor to +5V. 

Output Polarity 
PROGRAM ACTIVE HIGH (Fp FUNCTION) 
Program output polarity before program-
ming inputs (for convenience). Program one 
output at a time. (S) links of unused outputs 
are not required to be fused. 

r~ 
J 

Fp Fp 

Fp F, 

RVE RIFYII 

1 . Set GND (pin 141 to OV, and Vcc (pin 28) to 
VCCv. _ 

2. Disable all device outputs by setting CE 
(pin 19) to VIH. 

3. Disable all inputvariables byapplying VIx 
to inputs to through lig. 

A.Raise Vcc (pin 28) from Vccv to VccP. 
B After tD delay, force output to be pro-

grammed to VopF. _ 
C.Aftertodelay, pulse theCE inputfrom VIH 

to VIx for a period tp. 
D.After to delay, remove VppF voltage 

source from output being programmed. 
E .After tD delay, return Vcc (pin 28) to VCCv, 

and verify. 
F. Repeat steps A through E for any other 

output. 

VERIFY OUTPUT POLARITY 
1 . Set GND (pin 14) to OV, and Vcc (pin 28) to 

Vccv. 
2. Disable all inputvariables byapplying VIx 

to inputs to through 1i5. 

A.After tD delay, set the CE input to VIA. 
B.Verify output polarity by sensing the 

logic state of outputs Fo through Fa. All 
outputs at a low logic level are pro-
grammed active low (Fp function), while 
all outputs at a high logic level are pro-
grammed active high (FP function). 

Input Matrix 
PROGRAM INPUT VARIABLE 

Program one input at a time for one gate at a 
time. Input variable links of unused gates 
are not required to be fused. However, un-
usedinput variables must be programmed at 
Don't Care for all used gates. 

1 . Set GND (pin 14) to OV, and VCC (pin 28) 
to VCCV~ 

2. Disable all device outputs by setting 
CE (pin 19) to ViH. 

3. Disable all input variables byapplying 
VIx to inputs Io through Its. 

A-1 .If a gate contains nether to nor Ip (input 
is a Don't Care), fuse both j and k links 
by executing both steps A-2 and A-3, 
before continuing with step C. 

A-2.If a gate contains lo, set to fuse the k 
link by lowering the input voltage at to 
from Vlx to VIH. Execute step B. 

A -3.If a gate contains lo, set to fuse the j link 
by lowering the input voltage at Iofrom 
VIx to VIL. Execute step B. 

B-1 .After tD delay, raise Vcc from Vccv to 
VCCP. 

B-2.After to delay, force output of gate to 
be programmed to VppF.

B-3.Atter tD delay, pulse the CE input from 
ViH to VIL for a period tP. 

B-4.After tp delay, remove VopF voltage 
source from output of gate being pro-
grammed. 

B-S.After to delay, return Vcc (pin 28) to 
Vccv, and verify. 

C. Disable programmed input by return-
ing to to Vix• 

D. Repeat steps A through C for all other 
input variables. 

E. Repeat steps A through D for all other 
gates to be programmed. 

F. Remove VIx from all input variables. 

VERIFY INPUT VARIABLE 

Unambiguous verification of the logic state 
programmed for the inputs of each gate 
requires prior knowledge of its programmed 
output polarity. Therefore, the output po-
larity verify procedure must precede input 
variable verify. 

1 . Set GND (pin 14) to OV, and Vcc (pin 28) to 
Vccv. 

2. Enable all outputs by setting CE (pin 19) 
t0 VIL 

3. Disable all inputvariablesbyapplying VIx 
to inputs to through 1i5. 

A.Interrogate input variable to as follows: 
Lower the input voltage to to from VIx to 
VIL, and sense the logic state of outputs 
Fo_a. 

Raise the input voltage to Io from VIL to 
VIH and sense the logic state of outputs 
Fo-s. 
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The state of to contained in each gate is 
determined in accordance with the given 
truth table. Note that 2 tests are required 
to uniquely determine the state of the 
input variable contained in each gate. 

B.Disable verified input by returning to to 
Vlx• 

C.Repeat steps A and B for all other input 
variables. 

D.Remove Vlx from all input variables. 

TRUTH TABLE FOR INPUT VERIFICATION 
Ip Fp Fp INPUT VARIABLE STATE LINK FUSED 

0 1 0 to 
1 0 1 ) 

0 0 1 to 

1 1 0 k

0 

1 

1 

1 
0 

0 

Don't care 
Both 

0 0 1 (lo), (lo) 
1 0 1 Neither 

PROGRAMMING SYSTEMS SPECIFICATIONSI TA = 25°C 

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Min Typ Max 

VCC supply V 
vccP Program2 ICCP = 350 ± SOmA, 

Transient or steady state 
8.5 8.75 9.0 

Vccv Verify 4.75 5.0 5.25 

ICCP Icc limit (program) VccP = +8.75 ± .25V, 
Transient or steady state 

400 450 500 mA 

VOPF Forced output voltage3 (program) IOP = 150 ± 25mA, 
Transient or steady state 

16.0 17.0 18.0 V 

IOPF Output current limit (program) VOP = +17 ± 1V, 
Transient or steady state 

125 150 175 mA 

Input voltage y 
VIH High 2.4 5.5 
Vll_ Low 0 0.4 0.8 

Input current µq 
IIH High Vlri=+S.SV 50 
IIL Low VIL = OV -500 

Vlx CE program enable level 9.5 10 10.5 V 
Ilxt Input variables current Vlx = +10V 5.0 mA 
IIx2 ZE input current Vlx = +10V 10.0 mA 

TR Output pulse rise time 10 50 µs 
tp CE programming pulse width 0.3 0.4 0.5 ms 
to Pulse sequence delay 10 µS 

TPR Programming time 0.6 ms 
TpR 

100 % Programming duty cycle 
TPR+TPs 
F~ Fusing attempts per link 2 cycle 
Vs Verify threshold4 1.4 1.5 1.6 V 

NOTES 

1. These are specificatiohs which a Programming System must satisfy in order to be qualified by 
Signetics. 

2. Bypass Vcc to GND with a 0.01µf capacitor to reduce voltage spikes. 
3. Care should be taken to ensure that the voltage is maintained during the entire fusing cycle. The 

recommended supply is a constant current Source clamped at the specified voltage limit. 
4. Vs is the sensing threshold ofagate output voltageforaprogrammetl link. It normally constitutes the 

reference voltage applied to a comparator circuit to verify a successful fusing attempt. 

O 

w 

r 
O 
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PROGRAMMING 
In a virgin device all Ni-Cr links are intact. 
The initial programmed state of each gate is 
shown in the Typical Gate illustration. 

To program inputs and outputs of each gate 
for implementing thedesired logicfunction, 
fuse Ni-Cr links as indicated in the fuse link 
diagrams. 

TYPICAL GATE 

OUTPUT ACTIVE HIGH =FUSE LINK S 

0 
k 

INPUT I m =FUSE LINK J 

INPUT I m =FUSE LINK K 

r----1 l 
  I ~'7  

I ~ 

~ s j (1 OF 9) 
L _ ~J 

INPUT DON'T CARE = FUSE BOTH LINKS J, K 
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FPGA MANUAL FUSER 

FIL-xFMR 
F45X/345X 

*SV 

110V 

805C 

3 

MDA /\+28V 
14V960-1 

0 

O -+8 ~ ~ 276 1 

3 

T°F 
+5V 

4000 1t 

µF µ.S723 Vo 1
INV CI 2 

COMP VR IN~~CS 3

t3 l  7~6 514 

1000pF ~I~l y i
2K 

1 
.047 

- 150mA 
t 24n 11 L1 MIT) --I 805C 

• ` / 
4K 

I 

510 M_6µF 

T

1 805C 

3 

Y µF 

1 12 1r~2 
7805C 

t

~7805C 

Y j56 

S3K 

F 

1K 

180 IrypICAL OF 91 VCC 

8.75V) 

VER 

LED 

PRO G. 10i~. ~ .~,. 
tµt tOK 

TYPICAL 
OF 9 

(+SVI 

IGNDI 

4K 

2K S7 

300 

OEDp 

b~/cp n2v l 

Vp B~—~ 

1  +5V 

+1

11
7V 

V 

--O 6 

Q O 

(DPDTI 1 

PROGR. 

VERIFY 

(91 
OUTPUTS 

CE GRD 

3K 
e ♦A~ 

2K 2K 

4 

1K 

PROG. Im ~; 
PROG. fp 

F 

Diotles = 1N457 

Resistors = 2N697 

LEDs = 521-9165 

1281 1191 

FPGA 

1141 

INPUT51161 

7426 

a 
tµr 
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V 

3K 

K 

tOV 

FUSE P8S 
7428 
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~- ~ o o+ 
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16X9 FPGA PROGRAM TABLE 

CUSTOMER NAME 

PURCHASE ORDER#  

SIGNETICS DEVICE #  

TOTAL NUMBER OF PARTS 

PROGRAM TABLE # 

THIS PORTION TO BE COMPLETED BY SIGNETICS 

CF (XXXX) 

CUSTOMER SYMBOLIZED PART # 

DATE RECEIVED  

COMMENTS 

Fo = 

F, _ 

Fz = 

F3

F4 = 

Fs = 

F6 = 

F7 = 

Fe = 

OUTPUT 

POLARITY 
r 

INPUT VARIABLE 

l a 11 IZ l a 14 Is l e 17 IB l e IA Ig Ic ID IE IF 

Fp 0 0 1 3 ~ 5 6 7 8 9 70 77 12 13 14 iS 

F1 16 76 17 18 19 20 27 22 23 24 25 26 27 28 29 30 31 

F2 32 32 33 34 35 36 37 38 39 40 41 42 43 44 A$ 46 47 

F3 48 48 49 50 51 52 53 54 55 56 57 58 59 60 ., 62 63 

Fa 64 64 65 66 67 68 69 70 71 72 73 74 75 76 -. 78 79 

FS BO 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 

F6 96 96 97 98 99 100 101 102 103 104 705 106 707 108 109 110 111 

F7 712 112 173 114 175 176 777 178 179 t20 127 722 123 724 125 126 727 

Fa 728 128 129 130 _ 731 132_ 133 13.4_ 735 _ 736 137 138 139 740 147 742 143 

Active-high = H 
Active-low = L 

Im = H 
Im = L 
Don't Care = — 

The number in each cell in the table denotes its address for programmers with a decimal 
address display. 
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2501-I,N 

DESCRIPTION 
The 2501 employs enhancement mode p-
channel MOS devices integrated on a single 
monolithic chip. 

Low cost silicone DIP packaging is imple-
mented and reliability is assured by the use 
of Signetics unique silicon gate MOS pro-
cess technology. Unlike the standard metal 
gate MOS process, the silicon material over 
the gate oxide passivates the MOS transis-
tors, and the deposited dielectric material 
over the silicon gate-oxide-substrate struc-
ture provides an ion barrier. In addition, 
Signetics' proprietary surface passivation 
and silicone packaging techniques result in 
an MOS circuit with inherent high reliability 
and demonstrating superior moisture re-
sistance, mechanical shock and ionic con-
tamination barriers. 

The use of Signetics' unique silicon gate low 
threshold process allows the design and 
production of higher performance MOS 
circuits and provides higher functional den-
sity on achip than other MOS technologies. 

All inputs of the 2501 can be driven directly 
by standard bipolar integrated circuits (TTL, 
DTL, etc.). The data output buffers are cap-
able ofsinkingaminimum of 1.6mAwhich is 
sufficient to drive one standard TTL load. 

The maximum power dissipation of 
1.6mW/bit is required only during read or 
write. For standby operation, 150µW/bit is 
obtained by removing VD and reducing VDD 
to -4.OV. Removal of Vo alone will cut power 
dissipation by a factor of 1.5. 

The outputs of the 2501 are effectively open 
circuited when the device is not selected 
(logic high on chip select). This feature 
allows OR-tying for memory expansion. 

FEATURES 
• Fully decoded addresses 
• Access time: 1.0µs guaranteed 
• Power dissipation: 1.6mW/bit max 
• Standby power dissipation: 150µW/bit 
• DTL and TTL compatible 
• Chip select and output wired-OR capa-

bility 
• Standard 16-pin DIP 
• P-MOS silicon gate technology 
• Completely static 
• Requires no clocking 

APPLICATIONS 
• Small buffer stores 
• Small core memory replacement 
• Bipolar compatible data storage 

BLOCK DIAGRAM 

DATA OUT 13 
O 

DATA OUT 14 O 

CS l6O 

R/W 15O 
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PIN CONFIGURATION 

ADDRESS 6 

ADDRESSe 

ADDRESS? 

VD 

VCC 

ADORESS5 

ADDRESS 1 

%
 L

IN
E

 D
R

IV
E

R
S

 

YDD 

1 N PACKAGE 

CHIP SELECT 

R/W 

DATA OUT 

DATA OUT 

DATA IN 

ADDRESS4 

ADDRESS2 

ADDRE553 

SENSE CIRCUIT 

aU 
_~ 
UW 

256-BIT RAM PLANE 

~w 
aLL 
Zm 

ABSOLUTE MAXIMUM RATINGSI 

V ADDRESS DECODE 

V INPUT BUFFERS 

~ ~ ~ ~ 
6 3 2 

PARAMETER RATING UNIT 

Temperature range °C 
TA Operating 0 to +70 
TSTG Storage -65 to +150 

Po Power dissipation mW 
(package 800 
N package 640 

All input or output voltages 
with respect to the most 
positive supply voltage, Vcc 

+0.3 to -20 V 

Supply voltages VDD and VD 
with respect to VCC 

-18 V 

m
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DC ELECTRICAL CHARACTERISTICS TA = o°c to 7o°c, vcc =+sv2, vDD = VD = -sv ± s°re 
unless otherwise specified.3.a,5,s~,s,s 

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Min T YP Max 

Input voltage V 

VIL Low -5.0 VCC-4.5 

VIH High VCC-2.0 VCC+0.3 

Output voltage V 

VoL Low IOL = 3.OmA -0.7 0.45 

Vole High IOH = -100µA 3.5 4.5 

Input current VIN = OV, TA = +25°C nA 
ILI Load (All input pins) <1.0 500 

Output current 
ILO Leakage 

Sink 

Vour = OV, Chip select input = 3.3V, 
Tq = 25° C 

<1.0 1000 nA 

mA 

IoL1 Vour = 0.45V, TA = +25° C 3.0 B 

IOL2 VOUT = 0.45V, Tq = +70° C 2.0 5 

IDL3 
Source 

VOUT = -0.7V 
Vour = OV 

6 13 
mA 

IOH1 TA=+25°C -3.0 4 

101-12 TA = +70° C -2.0 3 

Supply current TA = +25° C, Vpp = Vp = -9V mA 

IDD VDD 13.0 18 
ID VD IOL = OmA 8.5 12 

Capacitance f = 1MHz pF 
CIN Input (All pins) VIN = 5V 7 10 

CouT Output Vour = 5V 7 10 

1 

AC ELECTRICAL CHARACTERISTICS TA = o°c to +7o°c, vcc = 5v2, VDD = VD = -sv ± 5%, 
Input pulse am~ilitudes = 0 to 5V, Input pulse rise and fall times = <10ns, 
Speed measurements referenced to 1.SV levels, Output load = 1 TTL gate, 
Measurements made at output of TTL gate (tpd <_ 10ns), 
unless otherwise specified. 

PARAMETER TO FROM 
LIMITS 

UNIT 
Min Typ Maz 

READ CYCLE 
to Access time Output Address 1000 ns 

WRITE CYCLE 
tw Write time 300 ns 

two Delay time Write Address 300 ns 

twP Write pulse width 400 ns 

too Data-write pulse overlap 100 ns 

NOTES 

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent 
tlamage [o the device. This is a stress rating only antl functional operation of the tlavice 
at these or at any other contlition above those indicated in the operational sections of 
this specification is not implied. 

2. Vcc tolerance is ±5%. Any variation in actual Vcc will be tracked directly by VIL, VIM 
and Vow which are stated }or a VCC of exactly SV. 

3. For operating at elevated temperatures the device must bederetedbasedona+150°C 
maximum junction temperature antl a thermal resistance of 100°C/W junction to 

ambient for the 1 package or 150°C/W for the N package. 
4. All inputs are protected against static charge. 
5. Parameters are valitl over operating temperature range unless specified. 
6. All voltage measurements are referenced to ground. 
7. Manufacturer reserves the right to make design and process changes and 

improvements. 
8. Typical values are at +25°C antl typical supply voltages. 
9. Special device are available for operation at VOD = -~V, VD = -10V. Contact your 

Signetics Representative for details. 

4 
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TEST LOAD CIRCUIT 

SPEED MEASUREMENT 

PULSE GENERATOR 

 O TRIG 
OUT 

POS 
OUT 

P 

SET 

DATA PULSE 
MODEL 703 
DATA GEN CH 7 

OUT 
O EXT. o  END O 
CLOCK I BLOCK 

DATA 
IN 

S STAGE 
SYNCHRONOUS 
PRESET COUNTER 

A Az A A. As Ac A A 
+ SV 

R/W 

O 

7501 

DATA 

OUT 
CL 

DATA 

V CC O+SV OVDD OVD 

~• 

OUT 1 
CL ~ 

O +SV 

NOTES 

A. Each clocktime is split into a Read followed by a Write. Read and Write times can be 
varied by adjustment of the delay and width controls of the pulse generator. 

B. Data generator produces a 256bit block of data, 32 bits repeated 8 times. PCM mode 
used so data can be changed in 32 bits of the 2501 from one cycle to the next. 

C. All inputs to the 2501 are standard TTL outputs with Vcc = SV ± 5%. 
D. Access timeis measured between Atlleast significant add ressinpuU and pointsland 

2. 

VOLTAGE WAVEFORMS 

~• • 
7 

A,-Ar~ 

CS 

H/W 

WRITE CYCLE 

~< SOns 

f tWD WP 

For Measurement Purpose Only 
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DESCRIPTION APPLICATIONS 
The 25L01 employs enhancement mode p- • Small buffer stores 
channel MOSdevices integratedonasingle • Small core memory replacement 
monolithic chip. • Bipolar compatible data storage 

Low cost silicone DIP packaging is imple-
mented and reliability is assured by the use 
of Signetics' unique silicon gate MOS pro-
cess technology. Unlike the standard metal 
gate MOS process the silicon material over 
the gate oxide passivates the MOS transis-
tors, and the deposited dielectric material 
over the silicon gate-oxide substrate struc-
ture provides an ion barrier. In addition, 
Signetics' proprietary surface passivation 
and silicone packaging techniques result in 
an MOS circuit with inherent high reliability 
and demonstrating superior moisture re-
sistance, mechanical shock and ionic con-
tamination barriers. 

All inputs of the 25L01 can be driven directly 
by standard bipolar integrated circuits (TTL, 
DTL, etc.). The data output buffers are cap-
able of sinking a minimum of 1.6mA, suffi-
cient to drive one standard TTL load. 

The maximum power dissipation of 
1.7mW/bit is required only during read or 
write. For standby operation 100µW/bit is 
obtained by removing VD and reducing Voo 
to -8.OV. Removal of Vp alone wll cut power 
dissipation by a factor of almost 3. 

The outputs of the 25L01 are effectively 
open circuited when the device is not select-
ed (logic high on chip select). This feature 
allows OR-tying for memory expansion. 

FEATURES 
• Fully decoded addresses 
• Access time: 1.0µs guaranteed 
• Power dissipation: 1.7mW/bit max 
• Standby power dissipation: 100µW/bit 
• DTL and TTL compatible 
• Chip select and output wired-OR capa-

bility 
• Standard 16-pin DIP 

• P-MOS silicon gate technology 
• Fully static 
• Requires no clocking 
• Optimized with +5 and -12V supplies 
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PIN CONFIGURATION 
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CHIP SELECT 

R/W 
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ADDRESS4 
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ADDRESS3 

SENSE CIRCUIT 

256-BIT RAM PLANE 

aLL 

ABSOLUTE MAXIMUM RATINGSI 

Y ADDRESS DECODE 

Y INPUT BUFFERS 

O O O O 
6 2 

PARAMETER RATING UNIT 

Temperature range °C 
TA Operating 0 to +70 
TSTG Storage -65 to +150 
Pp Power dissipation mW 

I package 800 
N package 640 

All input or output voltages 
with respect to the most 
positive supply voltage, VCc 

+0.3 to -20 V 

Supply voltages VDD and VD 
with respect to VCc 

-18 V 
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I 
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25L01-I,N 

DC ELECTRICAL CHARACTERISTICS TA = o°c to 7o°c, vcc =+sv ± s°i°, vDD = VD = -12V ± 5% 
unless otherwise specified.2.3,a,s,s,7, 

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Mln Typ Max 

Input voltage V 
VIL Low -12 VCC-4.5 
VIH High VCo-2.0 VCC+0.3 

Output voltage V 
VoL Low IOL 3.OmA -0.7 0.45 
VoH High IOH = -100µA 3.5 4.5 

Input current VIN = OV, TA = +25°C nA 
ILI Load (All input pins) <1.0 500 

Output current 
ILo Leakage VouT = OV, Chip select input = 3.3V, 

TA = 25° C 
<1.0 1000 nA 

Sink 
IOL1 VouT = 0.45V, TA = +25° C 3.0 6 
IOL2 VouT = 0.45V, TA = +70° C 2.0 5 
IOL3 

$OUfCe 

VOUT = -0.7V 
VOUT = OV 

6 13 
mA 

IoHt Tq = +25°C -3.0 4 
IOH2 TA = +70° C -2.0 3 

Supply current TA =+25°C mA 
IDD VDD 5 9 
ID VD IDL = OmA 11 16 

Capacitance f = 1MHz pF 
CIN Input (All pins) VIH = SV 7 10 
CouT Output VouT = 5V 7 10 

AC ELECTRICAL CHARACTERISTICS TA=o°cto+7o°c, vcc=sv±s°ia, VDD =vD =-12v±5%, 
Input pulse amplitudes = 0 to SV, Input pulse rise and fall times = <10ns, 
Speed measurements referenced to 1.SV levels, Output load = 1 TTL gate, 
Measurements made at output of TTL gate (tpd <_ 10ns), 
unless otherwise specified. 

PARAMETER TO FROM 
LIMITS 

UNIT 
Min Typ Max 

READ CYCLE 
to Access time Output Address 1000 ns 

WRITE CYCLE 
tw Write time 300 ns 
two Delay time Write Address 300 ns 
twP Write pulse width 400 ns 

too Data-write pulse overlap 100 ns 

NOTES 

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent 
damage to the device. This is a stress rati ng only and functional operation of the device 
at these or at any other condition above those indicated in the operational sections of 
this specification is not implied. 

2. For operating at elevated temperatures the device must be Berated based ona+150°C 
maximum junction temperature and a thermal resistance of 100°C/W junction to 
ambient for the I package or 150°C/W for the N package. 

3. All inputs are protected against static charge. 
4. Parameters are valid over operating temperature range unless specified. 
5. All voltage measurements are referenced to ground. 
6. Manufacturer reserves the right to make design and process changes and 

improvements. 
7. Typical values are at +25°C and typical supply voltages. 
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25L01-I,N 

TEST LOAD CIRCUIT 

SPEED MEASUREMENT 

PULSE GENERATOR 

 ~ TRIC POS O 
OUT OUT 

P 

8 STAGE 
SVNCNRONOUS 

SET PRESET COUNTER 

DATA PULSE 
MODEL 203 
DATA GEN CR 2 

OUT 
O E%T. ENO 0 
CLOCK IaLOCK 

NOTES 

I 

DATA 
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R/W 

CNOIP 
SELECT 

A, Az A. A. Ay A, A, 

25L01 

- SV 
A, 

DATA 

OUT JL 
/l l C L 

DATA 

voD• 

V CC ~ -SV O-12V 

yD 

®• i 

our 1 
L 
T 

O t SV 

A. Each clock time is split into a Read followed by a Write. Read and Write times can be 
varied by adjustment of the delay and width controls of the pulse generator. 

8. Data generator produces a 256-bit block of data, 32 bits repeated 8 times. PCM mode 
used so data can be changed in 32 bits of the 2501 from one cycle to the next. 

C. All inputs to the 25L01 are standard TTL outputs with Vcc = SV ± 5 b. 
D. Access timeis measured between Al(least sig nificant address input) and pointsland 

2. 

VOLTAGE WAVEFORMS 

®• • 
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2101-F,N • 2101-1-F,N • 2101-2-F,N 

DESCRIPTION 
The 2101 series is high performance, low 
power static read/write RAM's. 

The 2101 series is fabricated with n-channel 
silicon gate technology which allows the 
design of high performance easy to use 
MOS circuits and provides a high functional 
density on a given monolithic chip. 

BLOCK DIAGRAM 

FEATURES 
• Fully static 
• No refresh operations, sense amps or 

clocks required 
• All inputs and outputs are TTL compati-

ble 
• One SV power supply required 
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A, ROW 32 ROWS 

SELECT 32 COWMNS 
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CONTROL 
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15 As As A, 12 
DOlOI, 
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19 

DO, 

16 
CE1 ~Q Q DO. 

CE2  

OD 

17 
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ABSOLUTE MAXIMUM RATINGSI 

PARAMETER RATING UNIT 

Temperature range 
TA Operating under bias 
TSTG Storage 
Pp Power dissipation 

Voltage on any pin with 
respect to ground 

0 to 70 
-65 to 150 

1 
-0.5 to 7 

°C 

yy 
V 

PIN CONFIGURATION 
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2101-F,N • 2101-1-F,N • 2101-2-F,N 

DC ELECTRICAL CHARACTERISTICS TA = 0°C to 7o°C, Vcc = 5V ± 5%, unless otherwise specified 

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Min T p2Y Max 

Input voltage V 

VIL Low -0.5 0.65 

VIH High 2.2 VCc 

Output voltage V 

VoL Low IOL = 2.OmA 0.45 

VOH High IOH = 150µA 2.2 

ILI Input current VIN = 0 to 5.25V 10 µA 

I/O leakage current3 CEt = 2.2V µA 

ILOH VOUT = 4.OV 15 

ILOL VouT = 0.45V -50 

Supply current VIN = 5.25V, to = OmA mA 
Icct TA = 25°C 30 60 

Icc2 TA = 0° C 70 

Capacitance3 PF 
CIN Input (All pins) VIN = OV 4 8 

CouT Output VouT = OV 8 12 

AC ELECTRICAL CHARACTERISTICS TA =o°C to 7o°C, Vcc = sv ± 5%, Input pulse levels = +0.65V to 2.2V, 
Input pulse rise and fall times = 20ns, Timing measurement reference level = 1.SV, 
Output load = 1 TTL gate and CL = 100pF, unless otherwise specified. 

PARAMETER TO FROM 
2101 2101-1 2101-2 

UNIT 
Min Typ Max Min Typ Max Min Typ Max 

READ CYCLE 

tqC Read cycle 1,000 500 650 ns 

to Access time 1,000 500 650 ns 

tco Output Chip enable 800 350 400 ns 

too Output Output disable 700 300 350 ns 
tpF4 High Z state Data output 0 200 0 150 0 150 ns 

toH Previous read data valid 
after change of address 

40 40 40 ns 

WRITE CYCLE 
twc Write cycle 1,000 500 650 ns 

taw Write delay 150 100 150 ns 

tcw Write Chip enable 900 400 550 ns 

Setup and hold time ns 

tow Setup time Rise of R/W Data in 700 280 400 

tDH Hold time Change of 
data in 

Rise of R/W 100 100 100 

tos Setup time Output Output disable 200 150 150 

twP Write pulse 750 300 400 ns 

twR Write recovery 50 50 50 ns 

NOTES 

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the 

device. This is a stress rating only and functional operation of the device at these or at any other 

condition above those indicated in the operational sections of this specification is not implied. 

Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 

2. Typical values are for Ta = 25°C and typical supply voltage. 
3. This parameter is periodically sampled and is not 100% tested. 
4. toF is with respect to the trailing edge of CEi, CE2 or OD, whichever occurs first. 
5. CD should be tied low for separate I/O operation. 
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TIMING DIAGRAMS 
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READ CYCLE 
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WRITE CYCLE 
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2111-I,N • 2111-1-I,N • 2111-2-I,N 

DESCRIPTION 
The 2111 series is ahigh-performance, low-
power static read/write RAM. 

The 2111 series is fabricated with n-channel 
silicon gate technology which allows the 
design of high performance easy to use 
MOS circuits and provides a high functional 
density on a given monolithic chip. 

FEATURES 
• Fully static 
• Requires no refresh operations, sense 

amps or clocks 
• Completely TTL compatible 
• Only one SV power supply required 

BLOCK DIAGRAM 
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PIN CONFIGURATION 

I,N PACKAGE 

A, C ,a 
YDD 

Az C ~~ a 
A, C 18 R/W 

Ao ~ 16 CE, 

As 74 I/D, 

r

C 

As C' 73 I/O~ 

A, CC 12 I/O, 

GND ~ >> I/O, 

OD C ~~ CEi

ie 
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8 

~-~~ GND 

MEMORY ARRAY 
]2 ROWS 

32 COLUMNS 

COLUMN i/O CIRCUITS 

COLUMN SELECT 

O 8 O

As M A, 

1 

V 

ABSOLUTE MAXIMUM RATINGSI 

PARAMETER RATING UNIT 

Temperature range 
Tn Operating under bias 
TSTG Storage 

Po Power dissipation 
Voltage on any pin with 
respect to ground 

0 to 70 
-65 to 150 

1 
-0.5 to 7 

°O 

W 
V 
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2111-I,N • 2111-1-I,N • 2111-2-I,N 

DC ELECTRICAL CHARACTERISTICS TA = 0°C to 70°C, Vcc = 5V ± 5%, unless otherwise specified. 

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT Min Type Max 

Input voltage V 
VIL Low -0.5 0.65 
VIH High 2.2 VCC 

Output voltage V 
VOL Low IOL = 2.OmA 0.45 
VOH High IoH = -150µA 2.2 

iu Input load current VIN = 0 to 5:25V 10 µA 

I/O leakage current CEt =CEz=2.2V µA 
ILOH Viso = 4.OV 15 
ILOL Viso = 0.45V -50 

Supply current VIN=5.25V, No = OmA mA 
ICCt TA = 25°C 30 60 
Icc2 TA = 0° C 70 

Capacitance3 TA=25° C, f=1 MHz pF 
CIN Input VIN = OV 4 8 

Cvo I/O Vvo = OV 10 15 

AC ELECTRICAL CHARACTERISTICS TA = 0°C to 7o°C, VCC =.5V ± 5%, unless otherwise specified, 
Input pulse levels = O.65V to 2.2V, Input pulse rise and fall times = 20ns, 
Timing measurement reference level = 1.5V, 
Output load = 1 TTL gate and CL = 100pF 

PARAMETER TO FROM 
2111 2111-1 2111-2 

UNIT 
Min Typ Max Min Typ Max Min Typ Maz 

READ CYCLE 
tRC Read cycle 1,000 500 650 ns 
to Access time 1,000 500 650 ns 
tcC Output Chip enable 800 350 400 ns 
top Output Output disable 700 300 350 ns 
tDF3 High Z state Data output 0 200 0 150 0 150 ns 
toll Previous read data valid 

after change of address 
40 40 40 ns 

WRITE CYCLE 
twc Write cycle 1,000 500 650 ns 
tnw Write delay 150 100 150 ns 
tcw Write Chip enable 900 400 550 ns 

Setup and hold time ns 
tow Setup time R/W Data 700 280 400 
tDH Hold time Data R/W 100 100 100 
tos Setup time Output Output disable 200 150 150 

twP Write pulse 750 300 400 ns 
twR Write recovery 50 50 50 ns 

NOTES 

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent 
damage to the device. This is a stress rating on ly and lu nctional operation of the device 
at these or at any other condition above those indicated in the operational sections of 
this specification is not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. 

2. Typical values for Tn = 25°C and supply voltage. 
3. This parameter is periodically sampled and is not 100% testetl. 
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2111-I,N • 2111-1-I,N • 2111-2-I,N 

TIMING DIAGRAMS 

ADDRESS 

C NIP 
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OUTPUT 
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READ/ 
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WRITE CYCLE 

— IAW —
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2112-F,N • 2112-1-F,N • 2112-2-F,N 

DESCRIPTION 
The 2112 series is high performance, low 
power static read/write RAMS. 

The 2112 series is fabricated with n-channel 
silicon gate technology which allows the 
design of high performance easy to use 
MOS circuits and provides a high functional 
density on a given monolithic chip. 

FEATURES 
• FuJly static 
• No refresh operations, sense amps or 

clocks required 
• Directly TTL compatible 
• One SV power supply 

BLOCK DIAGRAM 

PIN CONFIGURATION 
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ABSOLUTE MAXIMUM RATINGSI 

PARAMETER RATING UNIT 

Temperature range 
TA Operating under bias 
TSrG Storage 

Voltage on any pin with 
respect to ground 

Pp Power dissipation 

0 to 70 
-65 to 150 
-0.5 to 7 
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2112-F,N • 2112-1-F,N • 2112-2-F,N 

DC ELECTRICAL CHARACTERISTICS Tn = 0°C to 7o°C, Vcc = SV ± 5% unless otherwise specified. 

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Min Typz Max 

Input voltage V 

VIL Low -0.5 0.65 

VIH High 2.2 VCc 

Output voltage V 

VoL Low IOL = 2mA 0.45 

VOH High IOH = -150µA 2.2 

ILI Input current VIN = 0 to 5.25V 10 µA 

I/O leakage current CE = 2.2V µA 

ILOH Vvo = 4.OV 15 

ILOL Vlio = 0.45V -50 

Supply current VIN = 5.25V, Iv0 = OmA mA 

Icct TA = 25°C 30 60 

ICCz TA = 0° C 70 

Capacitances TA = 25°C, f = 1MHz PF 

CIN Input (All pins) VIN = OV 4 8 

Cv0 I/O Vvo = OV 10 15 

AC ELECTRICAL CHARACTERISTICS TA = o°C to 7o°C, Vcc = 5V ± 5%unless otherwise specified, 
tq and tF = 20ns, VIN = 0.65V to 2.2V, Timing reference = 1.SV, 
Load = 1 TTL gate and CL = 100pF 

PARAMETER TO FROM 
2112 2112-1 2112-2 

UNIT 
Min Typ Max Min Typ Max Min Typ Max 

READ CYCLE 
tqc Read cycle 1000 500 650 ns 

to Access time 1000 500 650 ns 

tc0 Output Chip enable 800 150 500 ns 
tco Output disable Chip enable 0 200 0 100 0 150 ns 
toH Previous read data valid 

after change of address 
40 40 40 ns 

WRITE CYCLE #1 
twci Write cycle 850 500 500 ns 

Setup and hold time ns 

tAwi Setup time Write Address 150 100 100 

fowl Setup time R/W high Data 650 250 280 

tCsi Setup time CE low R/W low 0 0 0 

tcHi Hold time CE high R/W high 0 0 0 

tpH1 Hold time Data R/W high 100 50 50 

tCwi Setup time R/W high CE low 650 250 350 

twPf Write pulse width 650 250 350 ns 

twgi Write recovery time 50 50 50 ns 

WRITE CYCLE #2 
twc2 Write cycle 1050 500 650 ns 

Setup and hold time ns 

tnw2 Setup time Write Address 150 100 100 
tow2 Setup time R/W high Data 650 250 280 

tcsz Setup time CE low R/W low 0 0 0 

tcH2 Hold time CE high R/W high 0 0 0 

tpH2 Hold time Data R/W high 100 50 50 

twD2 Disable time R/W high Data 200 200 200 ns 
twg2 Write recovery time 50 50 50 ns 

NOTES on following page. 
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NOTES 

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent 
damage to the device. This is a stress rail ng only and functional operation of the device 
at these or at any other condition above those indicated in the operational sections of 
this specification is not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. 

2. Typical values are for TA = 26°C and typical supply voltage. 
3. This parameter is periodically sampled and is not 100% tested. 

VOLTAGE WAVEFORMS 

ADDRESS 

WRITE CYCLE #1 

twct 

CHIP ENABLE 

INPUT/OUTPUT 

READ/WRITE 

to 

—tCst 

I~tCWI—~ 

iDWt~ 

iWPt 

ICH1 

tDMt 

[WR1 

2112-F,N • 2112-1-F,N • 2112-2-F,N 

4. Output is enabled and too commences only with both CE low and WE high. 
5. Output is disabled and tpF combined from either the rising edge of CE or the falling 

edge of WE. 
6. Minimum twp is valid when CE has been high at least toF before WE goes low. 

OherWlSe IWplm in) = 'tDWim in) + IDFlmax)~ 
7. When WEgoes high at the end of the write cycle, it will be possible to turn on the output 

buffers if CE is sill I low. The data out will be the same as the data just written and so wi I I 
not conflict with input data that mey still be on the I/O bus. 
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WRITE CYCLE #2 
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2606-F,I,N • 2606-1-F,I,N 

DESCRIPTION FEATURES 
The 2606 is fabricated with n-channel sili- • Fully decoded 
con gate MOS technology and achieves an • No clocks required 
access time of less than 750ns. • All interface signals, including power 

supply directly TTL compatible 

BLOCK DIAGRAM 

PIN CONFIGURATION 
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Ao A, A, 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER RATING UNIT 

Temperature range 
Tn Operating under bias 
TSTG Storage 

Po Power dissipation 
Voltage on any pin with 
respect to ground 

0 to 70 
-65 to 150 

1 
-0.5 to 7 

°C 

W 
V 
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2606-F,I,N • 2606-1-F,I,N 

DC ELECTRICAL CHARACTERISTICS Tq = o°C to 70°C, Vcc = 5V ± 5%unless otherwise specified. 

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Min Type Maz 

Input voltage V 
VIL Low -0.5 0.65 
ViH High 2.2 Vcc 

Output voltage V 
VoL Low IOL = 1.9mA 0.45 
VoH High IoH = -100µA 2.4 

lu Input current ViN = 0 to 5.25V 10 µA 

I/O leakage current CE = 2.2V µA 
ILOH Vvo = 4.OV 10 
ILOL Vuo = 0.45V -100 

Supply current VIN = 5.25V, liio = OmA mA 
ICct Tq = 25° C 70 
ICc2 Tq = 0° C 80 

Capacitance3 Tq = 25°C, f = iMHz pF 
Cw Input (All pins) VIN = OV 4 7 
Cv0 I/O VouT =0V 7 10 

AC ELECTRICAL CHARACTERISTICS Tq = o°C, Vcc = 5v ± 5°~° unless other specified.a,s,s ~ 

PARAMETER TO FROM 
2606 2606-1 

UNIT 
Min Typ Max Min Typ Max 

READ CYCLE 
tR Read cycle time 750 500 ns 
tq Access time 750 500 ns 
TROs Output enable Read 100 75 ns 
tco8 Output enable Chip enable 0 0 ns 

Previous data valid with 
respect to 

tvc Chip disable 0 150 0 100 

ns 

tvq Address change 50 50 

tcv Delay time Data valid Chip enable 400 300 ns 
tqc Chip enable Read 100 50 ns 

WRITE CYCLE A 
tw Write cycle time 750 500 ns 
tqw Write Address 250 150 ns 
tww Write pulse width 400 300 ns 
twR Write recovery time 100 50 ns 

Setup and hold time ns 
tcs Setup time 
tcH Hold time 

R/W 
Chip enable 

Chip enable 
R/W 

0 0 

tos Setup time R/W Data 380 280 
toH Hold timeg Data R/W 0 0 

two Disable delayto Data out Write 125 100 ns 

WRITE CYCLE B 
tw Write cycle time 750 500 ns 
tqc Chip enable Address 250 150 ns 
tcw Chip enable pulse width 400 300 ns 
tcR Chip enable recovery time 100 50 ns 

Setup and hold timet~ ns 
tws Setup time Chip enable R/W 200 100 
twH Hold time R/W Chip enable 0 0 

tos Setup time Chip enable Data 380 280 
toH Hold times Data Chip enable 0 0 

NOTES on following page. 
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2606-F,I,N • 2606-1-F,I,N 

NOTES 

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent 
damage to the device. Th is is a stress rati ng only and fu nctional operation of the device 
at these or at any other condition above those indicated in the operational sections of 
this specification is not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. 

2. Typical values are for TA = 25°C and typical supply voltage. 
3. This parameter is periodically sampled and is not 100% tested. 

4. Input levels swing between O.65V and 2.2V. 

5. Input signal transition times are 20ns. 

6. Timing reference level is 1.5V. 

7. Bus load is t00pF, 1 TTL tri-state output. 

8. R/W must be high and CE must be low in order for output buffers to turn on. 

9. Maximum tDH governed by potential conflict with data out during next cycle. 
10. The output buffers will turn off within the specified time after write mode is selected. 
11. Write setup required to prevent data overlap. For write cycle 8 the R/VJ line will 

typically change with the addresses. 

TIMING DIAGRAM 

ADDRESSES 

READ/WRITE 

CHIP ENABLE 

DATA I/O 

MINIMUM 
CYCLE 
ExAMPLES 

ADDRESSES 

READ/WRITE 

WRITE CYCLE A 

W 

ADDRESSES STABLE 

~IAWr I-
 v

` 

IWW 

WRITE CYCLE B 

 iW 

READ CYCLE 

w iWR

tom'"'' tC5 '~tCH'~ ~.t WS f 

/ tAC 

~iDH 

DATA OUT 

IDS 

` ^~ DATA IN STABLE 1 t 

tiWp 

~~ 

ICW 

750ns 

IDS 

DATA IN STABLE 

tR

iR0 
 1RC_~ 

 . ~ tCR 

 `
)

Ilr I DH 

 I 

f-250ns -~ 

CHIP ENABLE 

400na 

DATA I/O ~~~~ 

4Bon. 

OVERLAP 

I CO 

IVC 

~.~~~~~ 1  r ~~ 1
INVALID 

XDATALOUT~ ` ` DATA OUT  J~_~J 

A 

CV 

750ns ~ 750n, 

— IVA 

400n,
—►Iv 

~ ~100n, 

/

 
`\

I

I

I  II 

~-200n, 1 400n, 

~` 
x 
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7 /.TS .i, ~L ~.T.— t tI ~~~tf T.f =~L■ T 

DESCRIPTION 
The 2102, 2102-1 and 2102-2 are static ran-
dom access read/write memories fab-
ricatedwith low threshold n-channel silicon 
gate technology. 

BLOCK DIAGRAM 

Ao 
8 

9 

A 
5 

A, 
6 

7 
A, 

D IN Q 

R/W O 

CE 

1 

ACC 

FEATURES 
• Fully static 
• Require no clocks 
• Completely DTL/TTL compatible 
• Single SV power supply 
• Three-state output for OR-tie capability 

GND 

1 OF 32 
DECODER 

3 

3 

WRITE CIRCUIT 

D OUT Q 
2 

CHIP SELECT 

SENSE/OUTPUT 

32 ROWS 
32 COLUMNS 

k 
1 OF 32 COLUMN DECODER 

! 1 ! \  / 1  ! 1 

1 

2 

O O O 
As

ABSOLUTE MAXIMUM RATINGSI 

Ae A, 

15 

J O 

Ae Ay 

19 

PARAMETER RATING UNIT 

Temperature range °C 
TsTc Storage -65 to 150 
Pp Power dissipation2

N package 640 mW 
F package 1 W 
(package 1 W 

All input, output and supply 
voltages with respect to ground 

-0.5 to 7 V 

2102-F,I,N • 2102-1-F,I,N • 2102-2-F,I,N 

PIN CONFIGURATION 

F,I,N PACKAGE 

Ae C 15 A, 

As 

r

C

~ 

15 Ae

READ/WRITE la Ay 

I

mo

—

.

A, C 13 CE 

A, ~ 12 DATA OUT 

A~ C 1 ~ DATA IN 

A~ C '° ~~~ 
Aa C ~ GND 
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2102-F,I,N • 2102-1-F,I,N • 2102-2-F,I,N 

DC ELECTRICAL CHARACTERISTICS TA = o°C to 7o°C, V~~ = 5V ± 5% unless otherwise specified. 

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Min Typ1 Max 

Input voltage V 

VIL Low -0.5 0.65 

VIH High 2.2 Vcc 

Output voltage V 

VOL low IOL = 1.9mA 0.45 
VOH High IOH = -100µA 2.2 

ILI Input load current (All input pins) VIN = 0 to 5.25V 10 µA 

Leakage current CE = 2.2V µA 

ILOH VOUT = 4.OV 10 

ILOL VouT = 0.45V -100 

Supply current All inputs = 5.25V, Data out open mA 

Icc1 TA = 25°C 30 60 

Icc2 TA = 0°C 70 

AC ELECTRICAL CHARACTERISTICS TA = o°C to 7o°C, VCc = 5V ± 5% unless otherwise specified. 

PARAMETER TO FROM 
2102 2102-1 2102-2 

UNIT 
Min Typ Max Min Typ Max Min Typ Max 

READ CYCLE 
tRC Read cycle 1,000 500 650 ns 

tq Access time 1,000 500 650 ns 

tc0 Output Chip enable 500 350 400 ns 

Previous data valid with 
respect to 

toH1 Address 50 50 50 

ns 

toH2 Chip enable 0 0 0 

WRITE CYCLE 
twc Write cycle 1,000 500 650 ns 

twP Write pulse width 750 300 400 ns 

twR Write recovery time 50 50 50 ns 

Setup and hold time ns 

taw Setup time Write Address 200 150 200 

tow Setup time 
_ 

Rise of R/W Data in_ S00 330 450 

toH Hold time Change of 
data in 

Rise of R/W 100 100 100 

tow Setup time Write Chip enable 900 400 550 

NOTES 

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device of these or any other 
condition above those indicated in the operation of the device of these or any other condition above 
those indicated in the operation sections of this specification is not implied. 

2. For operating at elevated temperatures the device must be Berated based on a+150°C maximum 
junction temperatwe and a thermal resistance of 150°C/VJ junction to ambient P'B" packagel. 

3. All inputs protected against static charge. 
4. Parameter valid over operating temperature range unless otherwise specified. 
5. All voltage measurements are referenced to ground. 
6. Manufacturer reserves the right to make design and process changes and improvements. 
7. Typical values are at +25°C and typical supply voltages. 
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2102-F,I,N • 2102-1-F,I,N • 2102-2-F,I,N 

TIMING DIAGRAMS 
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2102A SERIES-F,I,N 

DESCRIPTION 
The 2102A is a high speed static random 
access memory element using n-channel 
MOS devices integrated on a monolithic 
array. It uses fully do stable (static) circuitry 
and therefore requires no clocks or refresh-
ing to operate. The data is read out nonde-
structively and has the same polarity as the 
input data. 

The 2102A is designed for memory applica-
tions where high performance, low cost, 
large bit storage, and simple interfacing are 
important design objectives. A low standby 
power version (2102AU is also available, 
and has all the same operating characteris-
tics of the 2102A with the added feature of 
35mW maximum power dissipation in 
standby and 174mW in operations. 

A separate chip enable (CE) lead allows easy 
selction of an individual package when out-
puts are OR-tied. 

The 2102A is fabricated with n-channel 
silicon gate technology, which allows the 
design and production of high perform-
ance, easy-to-use MOS circuits and pro-
vides ahigher functional density on a mono-
lithic chip than either conventional MOS 
technology or p-channel silicon gate tech-
nology. 

FEATURES PIN CONFIGURATION 
• Single 5V supply voltage 
• Fulty TTL compatible 
• Standby power mode (2102AL) 
• Tri-state output 
• OR-tie capability 
• All inputs protected against static charge 
• Low cost packaging 

PIN DESIGNATION 

F,I,N 

A,a 
A, © 

PACKAGE 

mA, 

® Ae

R/W © lia A, 

A, 0 I® LE 

A, © ® DATA OUT 

A, ~ m DATA IN 

A, ~ IID VCC 

Ao D D GNO 

PIN NO. SYMBOL FUNCTION TYPE 

11 DIN Data input 
1,2,4- Ao-As Address inputs 
8,14,16 

3 R/W Read/write input 
13 CE Chip enable 
12 Dour Data output 
10 Vol Power (5V) 
9 GND Ground 

TRUTH TABLE 

CE R/W DIN DOUT MODE 

H 
L 
L 
L 

X 
L 
L 
H 

X 
L 
H 
X 

High Z 
L 
H 

Dour 

Not selected 
Write "0" 
Write "1" 

Read 

BLOCK DIAGRAM 

(e) 
A= O (ion 

Ycc 

a 
O 

3~ 

a w ~ 
N 

CELL 
ARRAY 

3Z ROWS 
3Z COLUMNS 

,i 

1`)  

~--0 
(S) 

~-0 GND A~ O 

(S) 
A= 

,~ 

O 

(6) 

(7) 

A O 
,~ 

(3) 
P/W r\

(~z~ O DATA 

jFf 
Z 

COLUMN I/O CIRCUITS — OUT 

COLUMN SELECTOR DATA 1» 1 ~ 0 U 
IN 

(13) 
CS 

-• 

(2) ltI I~el (~sl (~<) 

0 

A, Ae

( I =Pin number 

Q 

A, Ae Ae
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2102A SERIES-F,I,N 

ABSOLUTE MAXIMUM RATINGSI 
PARAMETER RATING UNIT 

Temperature range 
Tn Operating under bias 
TSTG Storage 
Pp Power dissipation 

Voltage on any pin with 
respect to ground 

-10 to 80 
-65 to 150 

1 
-0.5 to 7 

°C 

W 
V 

DC ELECTRICAL CHARACTERISTICS Tn = o°C to 7o°C, Vcc = 5V ± 5% unless otherwise specified. 

PARAMETER TEST CONDITIONS 

2102A/2102A-4/ 
2102AL/2102AL-4 

2102A-2/ 
2102AL-2 2102A-6 UNIT 

Min Typz Max Min Typz Maz Min Typz Max 

Input voltage 
ViL Low 

ViH High 
-0.5 
2.0 

0.8 

Vcc 
-0.5 
2.0 

0.8 

VCC 

-0.5 
2.2 

0.65 

Vcc 

V 

Output voltage 
VoL Low 
VOH High 

IOL = 2.1mA 
ICH = -100µA 2.4 

0.4 
2.4 

0.4 
2.2 

0.45 
V 

lu Input load curcent ViN = 0 to 5.25V 1 10 1 10 1 10 µA 

Output leakage current 
ILOH 
ILOL 

~ = 2.OV 
VOUT = VOH 
VOUT = 0.4V 

1 
-1 

5 
-10 

1 
-1 

5 
-10 

1 
-1 

5 
-10 

µA 

IcC Supply current3 Data out open, 
Tn=O°C 

33 45 65 33 55 mA 

Capacitance4
CiN Input (All pins) 
CouT Output 

ViN = OV 
VOUT = OV 

3 
7 

5 
10 

3 
7 

5 
10 

3 
7 

5 
10 

pF 

STANDBY CHARACTERISTICS rn = o°c to ~o°c 

PARAMETER TEST CONDITIONS 
2102AL, 2102AL-4 2102AL-2 

UNIT 
Min Typs Max Min Typs Maz 

Vpp Vcc in standby 1.5 1.5 V 

VCes CE bias in standby6 2.OV < VpD ~ VCC max 
1.SV < Vpp < 2.OV 

2.0 
VPD 

2.0 
VPD 

V 

Standby current 
IPDi 
Ip0z 

All inputs = Vppt = 1.5V 
All inputs = Vpoz = 2.OV 

15 
20 

23 
30 

20 
25 

28 
38 

mA 

tCp Chip deselect to standby 
time 

to Standby recovery times 

0 

tac 

0 

tRc 

ns 

ns 
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2102A SERIES-F,I,N 

AC ELECTRICAL CHARACTERISTICS TA = o°C to 7o°C, Vcc = 5V ± 5%unless otherwise noted, 
Input pulse levels = O.SV to 2.OV, Input rise and fall times = 10ns, 
Timing measurement reference level inputs = 1.5V 
Output = O.SV and 2.OV, Output load = 1 TTL gate and CL = 100pF 

PARAMETER TO FROM 
2102A-2,2102Ai-2 2102A,2102AL 

UNIT 
Min Typ Maz Min Typ Max 

READ CYCLE 
tqc Read cycle 250 350 ns 

'tA Access time 250 350 ns 

tco Output time Chip enable 130 180 ns 

Previous read data valid 
with respect to 

toH1 Address 40 40 

ns 

tpH2 Chip enable 0 0 

WRITE CYCLE 
twc Write cycle 250 350 ns 
twp Write pulse width 180 250 ns 
twR Write recovery time 0 0 ns 

Setup and hold time ns 

tqw Setup time Write Address 20 20 

tow Setup time R/W Data 180 250 

tpH Hold time Output Data 0 0 

tcw Setup time Data R/W 180 250 

PARAMETER TO FROM 
2102A-4, 2102AL-4 2102A-6 

UNIT 
Min Typ Maz Min Typ Max 

READ CYCLE 
tqc Read cycle 450 650 ns 
to Access time 450 650 ns 
tco Output time Chip enable 230 400 ns 

Previous read data valid 
with respect to 

toH1 Address 40 50 

ns 

toH2 Chip enable 0 0 

WRITE CYCLE 
twc Write cycle 450 650 ns 

twR Write pulse width 300 400 ns 
twq Write recovery time 0 50 ns 

Setup and hold time ns 

tqw Setup time Write Address 20 200 

tow Setup time R/W Data 300 450 

tDH Hoid time Output Data 0 20 

tcw Setup time Data R/W 300 550 

NOTES 

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or at any other 
condition above those indicated in the operational sections of this specification is not implied. 
Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 

2. Typical values are for Tq = 25°C and typical supply voltage. 
3. The maximum ICC value is 55mA for the 2102A and 2102A-4, and 33mA forthe 2102AL and 2102AL-4. 
4. This parameter is periodically sampled and is not 100% tested. 
5. Typical values are for TA = 25°C. 
6. Consider the test conditions as shown: if the standby voltage lVpo1 is between 5.25V (Vcc maxi and 

2.OV, then CE must be held at 2.OV min fViH). If the standby voltage is less than 2.OV but greater than 
1.5V (Vvo m i nl, then C E and standby voltage must be at least the same value or, if they are different, CE 
must be the more positive of the 2. 

7. to = tac (read cycle timel. 
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2102A SERIES-F,I,N 

VOLTAGE WAVEFORMS 

WRITE CYCLE 

ADDRESS 

CHIP 
ENABLE 

SAW 

Iwc  

ICW 

IWR 

READ/ 
WRITE 

DATA DATA CAN 
IN CHANGE 

IWP 

  low 
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ENABLE 

DATA 
OUT 

~DH 

READ CYCLE 

SRC 

SV 

NCO 
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O.SV 
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21F02-F,I,N • 21F02-2- F,I,N • 21F02-4- F,I,N 

DESCRIPTION FEATURES 
The 21F02 is a high speed static random • Fully TTL compatible 
access memory element using n-channel • Single SV supply 
MOS devices integrated on a monolithic 
array. It uses fully do stable (static) circuitry 
and therefore requires no clocks or refresh-
ing to operate. The data is read out nonde-
structively and has the same polarity as the 
input data. 

The 21 F02 is designed for memory applica-
tions where high performance, low cost, 
large bit storage, and simple interfacing are 
important design objectives. A separate 
chip enable (CE) lead allows easy selection 
of an individual package when outputs are 
OR-tied. BLOCK DIAGRAM 
The Signetics 21 F02 is fabricated with n-
channel silicon gate technology. This tech-
nology allows the design and production of 
high performance easy to use MOS circuits 
and provides a higher functional density on 
a monolithic chip than either conventional 
MOS technology or p-channel silicon gate 
technology. 

PIN CONFIGURATION 

F,I,N PACKAGE 

As C 
A, C 

READ/WRITE C 

A, C 
Ai C 
A3 C 
A. C 
Ap C 

16 A 

15 Ae 

/4 Ay 

13 CE 

12 DATA OUT 

11 DATA IN 

10 "cc 
GND 

ACC GND 

e 
A ~-

4 
A, 0 

Ai 
5 

A, 
6 

Aa 
7 

DIN 

R/W O 

CE 

1 

1 OF 32 
DECODER 

3 

3 

WRITE CIRCUIT 

12 
DOUT Q 

CNIP SELECT 

SENSE/OUTPUT 

32 ROWS 
32 COLUMNS 

r 
1 OF 32 COLUMN DECODER 

1 I 

/ 1  / 1  !~ / \ 

As As

6 15 

A, A, Ay 

10 

1 sa 5i1JIIL~tiCS 



21F02-F,I,N • 21F02-2 - F,I,N • 21F02-4 - F,I,N 

ABSOLUTE MAXIMUM RATINGSI 

PARAMETER RATING UNIT 

Temperature range °C 
TSTG Storage -65 to 150 
Pp Power dissipationz 

N package 640 mW 
F package 1 W 
(package 1 W 

All input, output and supply 
voltages with respect to ground 

-0.5 to 7 V 

DC ELECTRICAL CHARACTERISTICS Tq = 0°C to 70°C, Vcc = 5V ± 5% unless otherwise specified. 

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Min Typ3 Maz 

Input voltage 
VIL Low 
VIH High 

-0.5 
2.0 

0.8 
vcc 

V 

Output voltage 
VOL Low 
VOH High 

IOL = 2.1mA 
IOH = -100µA 2.4 

0.4 
V 

lu Input load current (All input pins) VIN = 0 to 5.25V 10 µA 

Output leakage current 
ILOH 

ILOL 

CE = 2.OV 
VOUT = 2.4 t0 VCC 

VOUT = 0.4V 
5 

-10 

µA 

Supply current 
Iccf 
Iccz 

All inputs = 5.25V, Data out open 
Tq = 25°C 
Tq = 0°C 

30 60 
70 

mA 

AC ELECTRICAL CHARACTERISTICS Tq = 0°C to 7o°C, Vol = SV ± 5%unless otherwise specified, 
Input pulse levels = 0.65 to 2.2V, Input pulse rise and fall times = 20ns, 
Timing measurement reference level = 1.SV, 
Output load = 1 TTL gate and CL = 100pF 

PARAMETER TO FROM 
21F02 21F02-2 21F02-4 

UNIT 
Min Typ3 Max Min Typ3 Max Min Typ3 Max 

READ CYCLE 
tlac Read cycle 350 250 450 ns 

tq Access time 350 250 450 ns 

tco Output time Chip enable 180 130 230 ns 
ns 

Previous read data valid 
with respect to 

toHf Address 40 40 40 

toHz Chip enable 0 0 0 

WRITE CYCLE 
twC Write cycle 350 250 450 ns 
twP Write pulse width 250 180 300 ns 
twR Write recovery time 20 20 20 ns 

Setup and hold time ns 
tqw Setup time Write Address 20 20 20 
tpw Setup time Output Data 250 180 300 
tpH Hold time Output Data 0 0 0 

tCw Setup time Write Chip enable 250 180 300 

NOTES on following page. 
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21 FO2-F,I,N • 21 FO2-2 - F,I,N • 21 FO2-4 - F,I,N 

NOTES 

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent 
tlamageto the tlevice. This is a stress rating only and functional operation of the device 
of these or any other condition above those indicated in the operation sections of this 
specification is not implied. 

2. For operating at elevated temperatures the device must bederatedbasedona+150°C 
maximum junction temperature and a thermal resistance of 150°C/W junction to 
ambient IB package). 

3. Typical values are at +25°C and typical supply voltages. 
4. All inputs protected against static charge. 
5. Parameter valitl over operating temperature range unless otherwise specified. 
6. All voltage measurements are referenced to ground. 
7. Manufacturer reserves the right to make design and process changes and 

improvements. 

TIMING DIAGRAMS 

ADDRESS 

CHIP 
ENABLE 

i 

~IAW 

WRITE CYCLE 

twc 

ICW 

READ/ 
WRITE s iWP 

~~  I DH 

DATA DATA CAN 
IN CHANGE 

IDW 

DATA CAN 
CHANGE 
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21L02-F,I,N • 21L02-1-F,I,N • 21L02-2-F,I,N • 21L02-3-F,I,N 

DESCRIPTION 
The 21 L02, 21 L02-1, 21 L02-2, and 21 L02-3 
are low power static random access read/ 
write memories fabricated with low thresh-
old n-channel silicon gate technology. 

BLOCK DIAGRAM 

Ao 
8 

a 
n 

A, 
5 

A~ 

A, 

ACC 

FEATURES 
• Fully static 
• Requires no clocks 
• Completely DTL/TTL compatible 
• Single 5V power supply 
• Three-state output for OR-tie capability 

GND 

~~

DIN O 
11 

t OF 32 
DECODER 

R/W O 
3

CE 
3 

WRITE CIRCUIT 

12 
DOUT O 

CHIP SELECT 

SENSE/OUTPUT 

32 ROWS 
32 COLUMNS 

1 OF 32 COLUMN DECODER 

!~ !~ / 1 L~ 

A, q, 

ABSOLUTE MAXIMUM RATINGSI 

i6 is 

O O O 
A, A, A, 

u 

PARAMETER RATING UNIT 

Temperature range °C 
TSTG Storage -65 to 150 
Po Power dissipation2 

N package 640 mW 
F package 1 W 
I package 1 W 

All input, output and 
supply voltages with 
respect to ground 

-0.5 to 7 V 

PIN CONFIGURATION 

F,I,N 

Ae 

PACKAGE 

16 A. 
r
C 

As 

r

L 15 Ae

READ/WRITE 14 qg ~C

A, C 13 CE 

A, C ~ Z DATA OUT 

A, ~C ~~ DATA IN 

A. C 1--077 ACC 

Ao C J GND 
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21L02-F,I,N • 21L02-1-F,I,N • 21L02-2-F,I,N • 21L02-3-F,I,N 

DC ELECTRICAL CHARACTERISTICS TA = o°C to 7o°C, Vcc = 5V ± 5%unless otherwise specified. 

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Min Typ3 Max 

Input voltage V 

VIL Low -0.5 0.65 

VIH High 2.2 Vcc 

Output voltage V 

VOL Low IOL = 1.9mA 0.45 
VoH High IOH = -100µA 2.2 

ILI Input load current (AII input pins) VIN = 0 to 5.25V 10 µA 

Output leakage current CE = 2.2V µA 

ILOH VOUT = 4.OV 10 

ILOL vo~T = 0.45V -100 

Supply current All inputs = 5.25V, Data out open mA 

Icc1 TA = 25°C 30 40 
Iccz TA = 0° C 40 

AC ELECTRICAL CHARACTERISTICS TA = 0°C to 70°C, Voo = 5V ± 5% unless otherwise specified, 
Input pulse levels = 0.65V to 2.2V, Input pulse rise and fall times = 20ns, 
Timing measurement reference level = 1.SV, Output load = 1 TTL gate 
and CL = 100pF 

PARAMETER TO FROM 
21L02 21L02-1 21L02-2 21L02-3 

UNIT 
Min Typ Max Min Typ Max Min Typ Max Min Typ Max 

READ CYCLE 
tRc Read cycle 1,000 500 650 400 ns 

tq Access time 1,000 500 650 400 ns 

too Output time Chip enable 500 350 400 300 ns 

Previous read data valid 
with respect to 

tOH1 Address 50 50 50 50 

ns 

tOHz Chip enable 0 0 0 0 

WRITE CYCLE 
twc Write cycle 1,000 500 650 400 ns 

twP Write pulse width 750 300 400 250 ns 

TwR Write recovery time 50 50 50 50 ns 

Setup and hold time ns 

taw Setup time Write Address 200 150 200 100 
tow Setup time Rise of R/W Data in 800 330 450 300 

toH Hold time Change of data in Rise of R/W 100 100 100 50 
tcw Setup time Write Chip enable 900 400 550 300 

NOTES 

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device of these or any other 
condition above those indicated in the operation sections of this specification is not implied. 

2. For operating at elevated temperatures the device must be Berated based on +150°C maximum 
junction temperature and a thermal resistance of 150°C/W junction to ambient (B package). 

3. Typical values are at +25°C and typical supply voltages. 
4. All inputs protected against static charge. 
5. Parameter valid over operating temperature range unless otherwise specified. 
6. All voltage measurements are referenced to ground. 
7. Manufacturer reserves the right to make design and process changes and improvements. 
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21L02-F,I,N • 21L02-1-F,I,N • 21L02-2-F,I,N • 21L02-3-F,I,N 

TIMING DIAGRAMS 
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OBJECTIVE SPECIFICATION 2115/2115L-F,I,N • 2125/2125L-F,I,N 

DESCRIPTION 
The 2115 and 2125 family are read/write 
RAMS which are designed for buffercontrol 
storage and high performance main memo-
ry applications. 

These devices offer the advantages of high 
performance, low power dissipation, and 
system cost savings, making them ideal 
where cost is a prime factor. N-channel 
technology allows the design and produc-
tion of high speed MOS RAMS which are 
compatible to the performance of Bipolar 
RAMS. 

TRUTH TABLE 

FEATURES 
• Power dissipation: 0.2mW/bit typ (2115L, 

2125L) 
• Output options: 

2115: Uncommitted collector' 
2125: Three-state 

• Non-inverting data output 
• Dual-in-line package 
• N-channel MOS silicon gate technology 
• Fully pin compatible to 93415 (2115) and 
93425 (2125) 

• Fully compatible with TTL logic families 
including inputs, output and single SV 
supply 

The 2115 is an MOS device and the output is actually an 

uncommitted drain. 

INPUTS 
OUTPUT 

2115 FAMILY 
OUTPUT 

2125 FAMILY 
MODE 

H X 
L L 
L L 
L H 

DIN 

X 
L 
H 
X 

DOUT 

H 
H 
H 

Dour 

DOUT 

High Z 
High Z 
High Z 
Dour 

Not selected 
Write "0" 
Write "1" 
Read 

BLOCK DIAGRAM 

WORD 
DRIVER 

PIN CONFIGURATION 

CS C 
A~ C 
A, C 
A, C 
A= C 
A, C 

DOUT C 
GND C 

PIN DESIGNATION 

i6 VCC 

15 DIN 

14 WE 

13 Aq

12 A, 

11 A, 

10 A6

As 

PIN NO. SYMBOL FUNCTION 

1 ~ Chip select 
2-6, Ao-s Address inputs 
9-13 

7 Dour Data output 
8 GND Ground 
14 ~ Write enable 
15 DIN Data input 

32%32 
ARRAY 

r 

SENSE AMRS 
AND 

WRITE 
DRIVERS 

CONTROL 
LOGIC 

(SEE TRUTH 
TABLE) 

ADDRESS 
DECODER 

ADDRESS 
DECODER 

~o ~ ~ ~, l a • I I 
AS As A, Aa Ay CS WE D IN 

(2) (3) 141 (sl lb) 191 (101 (11) (12) (13) ( 1 1a) (t ) 

-~ D OUT 

m 
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OBJECTIVE SPECIFICATION 

ABSOLUTE MAXIMUM RATINGSI 

PARAMETER RATING UNIT 

Temperature range 
Tq Operating 
TSTG Storage 

All output or supply voltages 
All input voltages 
Dc output current 

-10 to 85 
-65 to 150 
-0.5 to 7 

-0.5 to 5.5 
20 

°C 

V 
V 

mA 

DC ELECTRICAL CHARACTERISTICS2 vcc = sv ± s°i°, r q = o°C to 75°C 

2115/2115L-F,I,N • 2125/2125L-F,I,N 

PARAMETER TEST CONDITIONS 
2115/2115L 2125/2125L 

UNIT 
Min Typ Max Min Typ Max 

Input voltage 
VIL Low 
VIH High 2.1 

0.8 
2.1 

0.8 
V 

Output voltage 
VoL Low 
VoH High 

IOL = 16mA 
IOH = -3.2mA 2.4 

0.45 
2.4 

0.45 
V 

Input current 
IIL Low 
IIH High 

Voc =Max 
VIN = 0.4V 
VIN = 4.SV 

-1 
1 

-40 
40 

-1 
1 

-40 
40 

µA 

Output current 
IcEx Leakage 
TOFF High Z 
Ios3 Short circuit 

Vcc =Max 
VouT = 4.5V 

VOUT = 0.5V/2.4V 
VCc = 4.5V 

10 100 
10 50 

-100 

µA 
µA 
mA 

Supply current 
ICCL 2115L, 2125E 
Iccf 2115, 2125 

All inputs grounded, output open 
50 
75 

65 
100 

50 
75 

65 
100 

mA 

Capacitance 
CIN Input 
CouT Output 

All inputs = OV, Output open 
_ 
CS = SV 

4 
5 

8 
8 

4 
5 

8 
8 

pF 

AC ELECTRICAL CHARACTERISTICS VCc = 5v ± 5%, Tq = o°c to 75°c 

PARAMETER TO FROM 
2115/2125 2115L/2125L 

UNIT 
Min Typ Max Min Typ Max 

READ CYCLE 
tACs Chip select time 
tacs Chip select recovery time 
tqq Access time 
toH Previous read data valid 

after change of address 

Output Address 

5 

10 
75 

45 
40 
g5 

5 

10 
75 

50 
40 
g5 

ns 
ns 
ns 
ns 

WRITE CYCLE 
Enable time 

tws 
tzws (2125, 2125L1 

Write enable 
High Z 

Data out 
Write enable 

40 40 

ns 

twa Write recovery time 
tw Write pulse width 

5 
50 

45 5 
50 

50 ns 
ns 

Setup and hold time 
twso Setup time prior to write 
tWHD Hold time after write 

_ 
WE 

Data 
Data 
WE 5 15 

ns 

twsA Setup time 
tWHA Hold time 

WE 
Address 

Address 
WE 

30 
5 

30 
15 

twscs Setup time 
twHcs Hold time 

WE 
Chip select 

Chip select 
WE 

5 15 

NOTES on following page. 
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RAM ~1 24Xi) 2115121151/2125I2125L 

OBJECTIVE SPECIFICATION 

NOTES 

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or at any other 
condition above those indicated in the operational sections of this specification is not implied. 
Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 

2. The operating ambient temperature ranges are guaranteed with transverse air flow exceeding 400 
linear feet per minute and a 2 minute warm-up. Typical thermal resistance values of the package at 
maximum temperature are: 
Bra (@ 400ipm air flow) = 45°C/W 
BJA (still airs = 60°C/W 
BJc = 25°C/W. 

3. Duration of Short circuit current Should not exceed 1sec. 

TEST LOAD CIRCUITS 

2115/2125 
AC AND DC LOADING CONDITIONS 

0.75V 

2115.2125 

DOUT 

RIN 

2115 2125 

RL 330!1 330n 
RIN 6008 300!1 

R L

30pF 
(INCLUDING 
SCOPE AND 

JtG) 

VOLTAGE WAVEFORMS 

2115/2125 

ALL INPUT PULSES 

--- t  --90°/e 
3.SVP-P Jr / 

, I I 

- —mot 1r10ns +1 1.-10ns 
GND 

3.SVp-p, 

~ ~ r 
~ «tons 

GND 

10°/° 

J-- 90°/° 

+i .~—tons 

TIMING DIAGRAMS 

2115 WRITE CYCLE 

CS 

Ao As

DIN 

WE 

D OUT ~j DATA 
UNDEFINED ~ 

All measurements referenced to 1.SV 

2125 
cs 
CHIP $ELECT ~ 1.SV 

D OUT tZRCS~ HIGH Z DATA OUTPUT "D"LEVEL 
}OSV 

1"LEVEL 

DOUT 
\  }O.SV 

DATA OUTPUT `_ HIGH Z 

Propagation Delay from Chip Select 
to High Z 

All tzxxx parameters are measured at a delta of 
O.SV from the logic level and using Load 1. 

Aa As

ROUT 

CS  

D OUT 

2115/2115L-F,I,N • 2125/2125L-F,I;N 

2125 

1.SV WEWRITE ENABLE 

DOUT 
DATA OUTPUT D" LEVEL 

I 

HIGH Z 
}OSV 

tZWS 
,

t" LEVEL 

Dour 
DATA OUTPUT 

} O.SV 
~_ MIGHZ 

Write Enable to High Z Delay 

2115 READ CYCLE 

I 

i tAA 
i~"'r~tOH 

DATA 
UNDEFINED 

r  I ACS~

DATA VALID 

IRCS 

Propagation Delay from Chip Select 
All measurements referenced to 1.SV 

• 

i 
r 
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OBJECTIVE SPECIFICATION 

TIMING DIAGRAMS tCont'd) 

All measurements referenced to 1.SV 

TYPICAL PERFORMANCE CHARACTERISTICS 

E 

U 
U 

1ao 

60 

60 

ao 

20 

ICC vs TEMPERATURE 

~1 ~ = 6V 

\\\  

2116/2126 

21161/2126L 

20 40 60 60 

TEMPERATURE(°C) 

100 

a 
a 
r 

Ao-A 

O OUT 

CS 

U OUT 

2115/2115L-F,I,N • 2125/2125L-F,I,N 

2125 READ CYCLE 

I 

1.6V 

IACS _i 

///////~ 
HIGH 2 

Propagation Delay from Chip Select 
All measurements referenced to 1.5V 

ACCESS TIME vs CAPACITANCE 

110 

100 

90 

60 

70 

60 

60 
0 

Tp= 25°C 

VCC- 4.75V 

100 200 300 400 600 600 

CL (P F) 

100 

ICC vs VCC 

90 

60 

70 

60 

60 

- Tp= 26°C 

a~
2 4 

VCC (V) 

7
6 
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1103-I,N 

DESCRIPTION 
The 1103 is designed for main memory 
applications where high performance, low 
cost and large bit storage are important 
design objectives. It is a random access 
memory element using enhancement mode 
p-channel MOS devices integrated on a 
monolithic array. It is fully decoded, permit-
ting the use of an 18-pin dual in-line pack-
age. The dynamic circuitry dissipates sig-

nificant power only during precharge. 
Information stored in the memory is non-
destructively read. Refreshing of all 1024 
bits is accomplished in 32 read cycles and is 
required every 2ms. A separate cenable 
(chip enable) lead allows easy selection of 
an individual package when outputs are 
OR-tied. Use Signetics 8T25 sense amp, 
and 3207 clock driver. 

BLOCK DIAGRAM 

PIN CONFIGURATION 

Ao  
^
O 
~ 64 MEMORY MATRIX 

A, 
1 OF 32 
ROW 

SELECTOR 

READ/ 
WRITE 

AMPLIFIERS 

32 ROWS 
32 COLUMNS 
~m24 Rlrs~ 

Ai  0— 
A, O 
A. O 

V88 

64 

DATA IN 

REFRESH AMPLIFIERS 
READ/WRITE COLUMN 

O~ 

V SS ~y 

GATING V

4
S 

VOD ~~ 

1 PRECHARGE ~► 

F 

CENABLE ~f 
• 
~/ 32 

READ/WRITE ~► 

LOGIC 0= HIGH VOLTAGE 
LOGIC 1 = LOW VOLTAGE 

ABSOLUTE MAXIMUM RATINGSI 

t OF 32 
COLUMN SELECTOR 

As Ae A, A. Ac

DATA OUT 

PARAMETER RATING UNIT 

Temperature range °C 
Ta, Operating 0 to 70 
TSTG Storage -65 to 150 
Pp Power dissipation 1 W 

All input or output 
voltages with respect to the most 
positive supply voltage, Vea 

-25 to 0.3 V 

Supply voltages Voo and Vss 
with respect to Vee 

-25 to 0.3 V 
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1103-I,N 

DC ELECTRICAL CHARACTERISTICS TA = o°c to 7o°c, vss2 = 1sv ± 5°io, cues - vssl3 = 3v to av, voD = ov 
unless otherwise specified. 

l 
C 

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Min T YP Max 

Input voltage V 
Low 

Vili4 All address and data in lines TA = 0°C Vss - 17 Vss-14.2 

Vile° All address and data in lines TA = 70°C Vss - 17 Vss-14.5 

VIL34~5 Precharge, Cenable, Read/write inputs TA = 0°C Vss - 17 Vss-14.7 

Vila4,5 Precharge, Cenable, Read/write inputs TA = 70°C Vss - 17 Vss-15.0 

High4 
ViHi All inputs TA = 0°C Vss - 1 Vss + 1 
ViHp All inputs TA = 70°C Vss - 0.7 Vss + 1 

Output voltage RLOAD = 100S2s mV 
Vp~ Lowy 

High 
VoHi TA = 25°C 60 90 400 
VOH2 TA = 70° C 50 80 ~ 400 

Supply current TA = 25° C, All addresses = OV, 
Precharge = OV 

mA 

IDD1 During TPcs Cenable =Vss 37 56 
IDD2 During Tovs Cenable = OV 38 59 
iDD3 During TPovB Cenable = OV 5.5 11 
IDD4 During Tcpe Cenable =Vss 3 4 
IDDAV Average9 Cycle time = 580ns, 

Precharge width = 190ns 
17 25 

lee Vas supply current 100 µA 

Output current ROAD = 100f2s µA 
High 

IOH1 TA = 25°C 600 900 4000 
IOH2 TA = 70° C 500 800 4000 

Capacitance~o f = 1MHz, All unused pins are at 
ac ground, ViN =Vss 

pF 

CAD Address 7 

Caa Precharge 18 

Cce Cenable 18 
Caw Read/write 15 

Data input 
GNi Cenable = OV 5 
CiN2 Cenable =Vss 4 

Data output 
CouT Vour = OV 3 
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1103-I,N 

AC ELECTRICAL CHARACTERISTICS TA = o°c to 7o°c, vss = 1s ± 5°i°, cvRR - vss~ = 3.ov to a.ov, vDD = ov 

PARAMETER TO FROM TEST CONDITIONS 
LIMITS 

UNIT 
Min Typ Max 

READ, WRITE AND READ/WRITE CYCLE 

TREF Time between refresh 2 ms 

Setup and hold time 
tnc Setup timed 
tcA Hold time 

Cenable 
Address 

Address 
Cenable 

115 
20 

ns 

Delay time 
tpc11 

tcP 

Cenable 
Precharge 

Precharge 
Cenable 

125 
85 

ns 

Precharge and cenable 
overlap 

tovL Low 
tovH High 
tovM 50% points 

t = 20ns 

25 

45 

75 
140 
95 

ns 

READ CYCLE tAC(min) ~- tOVL(min + tP0(max) _ 
2t, tpC(min)+tOVL(min)+tPO(maxl 
+ 2t, t = 20ns, CLOAD = 100pF, 

RLOAD = 100, VREF = 40mV 

tRc Read cycfell 480 ns 

Delay time 
taov 

tPo 

End of 
cenable 
Output 

Precharge 

End of 
precharge 

165 500 

120 

ns 

Access timer 
tACCI 

tncc2 

Output 
Output 

Address 
Precharge 

300 
310 

ns 

WRITE ORREAD/WRITE CYCLE CLOAD =100pF, RLOAD=100, VREF=40mW 

twc Write cyclell 

tgwc Read/write cyclell 
t = 20ns 
t = 20ns 

580 
580 

ns 
ns 

Delay time 
taw 
tpp 

Read/write 
Output 

Precharge 
End of 

precharge 

165 500 
120 

ns 

Setup and hold time 
tw Setup time 

tow Setup time 

tDli Hold time 
tCw Hold time 

Chip enable 
high 

Chip enable 
high 
Data 

R/W high 

Read/write 

Data 

R/W high 
Chip enable 

high 

80 

105 

10 
10 

ns 

twp Read/write pulse width 
tP Time to next precharge 

50 
0 

ns 
ns 

NOTES 

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent 

tlamage to the device. Th is is a stress rati ng on ly and functional operation of the device 

at these or at any other condition above those indicated in the operational sections of 

this specification is not implied. Exposure to absolute maximum rating conditions for 

extended periods may affect device reliability. 
2. The Vss current drain is equal to (loo + IOH1 or llpo + IpL). 

3. (Vae -Vss) supply should be applied at or before Vss. 
4. The maximum values for VIL and the minimum values for VItI are linearly related to 

temperature between 0°C and 70°C. Thus any value in between 0°C and 70°C can be 
calculated by using astraight-line relationship. 

5. The maximum values for VIL (for precharge, cenable and read/write) may be increased 

to Vss - 14.2 at 0°C and Vss - 14.5 at 70°C (same values as those specified for the 

address and data-in lines) with a 40ns degradation (worst easel in tno, tpc. tqC. tw0. 

tRwc. tncct and tncc2. 

6. This value of load resistance is used for measuremen purposes. In applications the 

resistance may range from t00S1 to tkfl. 
7. The output current when reading a low output is the leakage current of the 1 03 plus 

external noise coupled into the output line from the clocks. Von equals IOL ac oss the 

load resistor. 
8. See Supply Current vs Temperature for guaranteed current at the temperature 

extremes. These values are taken from a single pulse measurement. 
9. This parameter is periodically sampled and is not 100% tested. 

10. This parameter is periodically sampled and is not 100%tested. It is measured at worst 
case operating conditions. Capacitance measurements for plastic package only. 

11. These times will degrade by 40ns (worst case) if the maximum values for VIL (for 

precharge, cenable and read/write inputs) go to Vss- 14.2V at 0° C and Vss - 14.5V at 
70° C. 
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CADED MUS RQ~ (1024X1 
1103-I,N 

TIMING DIAGRAMS 

WRITE CYCLE OF READ/WRITE CYCLE 

t W,C OR iRWC 
VIH 

ADDRESS 
ADDRESS CAN 

CHANGE 

V IL 

VIH ,

PRECHARGE 

VIL 

VIH 

CENABLE 

V IL 

V IH 

READ/WRITE 

V ll 

VIH 

DATAIN 

V IL 

ADDRESS STABLE 
ADDRESS 

CAN CHANGE 

IAC 
f I OVH ~~' 

TOVM I -~ 

IPC 

A 

r-1 OVL 

I Pw 

DATA CAN CHANGE 

VOM 

DATA OUT 

VOl 

VIN — 

ADDRESS 
ADDRESS CAN 

CHANGE 

V IL 

tvo 

 I ACC1 

IACCY 

V REF- eOmV 

R LOAD- 100^ ~~ 

O LOAD- t00PF 

i W —~ 

~I WP 

1CP —~► 

 ~f ICW 

tP1 

f— tD1V (Note Cf—~ ^y ' 

STASLE DATA TIME 

1 

DATA OUT NOT VALID \~ 

~—tDH (Note D) 

DATA CAN CHANCE 

VIH 

PRECHARGE 

VIL '~C 

VIH + 

CENABLE 

VIL 

V IH 

R EAD/WRITE 

VIL 

VOH 

AD TA OUT 

V OL 

READ CYCLE 

 IRC 

DATA OUT VALID 

ADDRESS STABLE 
A 

IAC 
f IOVM i 

t 

IPO —►. 

—► 

 T  

-~' I CA4—

tOy~f^ 
IPOV 

~ — ICP 

ADDRESS CAN CHANGE 

IPO 

I ACC1 

IACC2 

V REF- 70mV 

R LOAD - IOOii ~~ 

C LOAD- 10rF 

NOTES 

A. VDD + 2V 
tr is defined as the transitions between these two points. 

B. Vss - 2V 

C. tow is referenced to point 1 of the rising edge of tenable of read/write whichever occurs first. 
D. tDH is referenced to point 2 of the rising edge of tenable or read/write whichever occurs first. 

DATA OUT VALID 
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2660-F,I,N • 2660-1 - F,I,N • 2660-2 - F,I,N • 2660-3 - F,I,N 

DESCRIPTION 
The 2660 is fabricated with n-channel sili-
con gate technology for high performance 
and high functional density, and uses a 
single transistor dynamic storage cell and 
dynamic circuitry to achieve high speed and 
low power dissipation. 

The unique design of the 2660 allows it to be 
packaged in the industrystandard 16-pin in-
line package, which provides the highest 
system bit densities and is compatible with 
widely available automated handling equip-
ment. 

The use of the 16-pin package is made 
possible by multiplexing the 12 address bits 
(required to address 1 of 4096 bits) into the 
2660 on 6 address input pins. The two 6-bit 
address words are latched into the device by 
the 2TTL clocks, Row Address Strobe (RAS) 
and Column Address Strobe (CAS). Non-
criticalclock timing requirements allow use 
of the multiplexing technique while main-
taining high performance. 

The single transistor dynamic storage cell 
provides high speed along with low power 
dissipation. The memory cell requires re-
freshing for data retention, and this is most 
easily accomplished by performing a read 
cycle at each of the 64 row addresses every 
2ms. 

FEATURES 
• Standard 16-pin DIP 
• All inputs including clocks TTL compati-

ble 
• On chip latches for address, chip select 

and data in 
• Tri-state TTL compatible output 
• Output data Is latched and valid into next 

cycle 
• Read and write cycle time: 

2660: 375ns 
2660-1: 425ns 
2660-2: 500ns 
2660-3: 375ns 

• Access time: 
2660: 250ns 
2660-1: 300ns 
2660-2: 350ns 
2660-3: 250ns 

• Low power: 
Operating: <380mW 
Standby: <24mW 

• RAS only refresh (no dummy cycles re-
quired) 

• Page mode addressing: 2660-3 
• ±10% power supply margins: 2660-3 
• TRPW =RAS pulse width of 32µs: 2660-3 

BLOCK DIAGRAM 

CHIP SELECT 
(cs) 

WRITE 

PIN CONFIGURATION 

COLUMN 
ADDRESS STROBE 

(CAS) — 

STROBE 

Ao ~ 
A, ~ 
A~ ~ 
A, —► 

Aa i 
ns -► 

T elr 
LATCN 

(COLUMN) 

CLOCK GENERATOR NO 2 

DATA 
IN 

LATCH 

NABLE 

4 

ADDRESS 
BUS 

6 81T 
LATCH 
(ROW) 

i

ENABLE DISABLE 

1 OF 64 COLUMN DECODER 

64 SENSE AMPS 
DATA IN/DATA OUT GATING 

i 
OUTPUT 

LATCN AND 
BUFFER 

DATA IN 
(DIN) 

DATA OUT (D OUT) ~► 
~— vBe v a

e 0 I 
4096 BIT 

y 

6 
~— VDD 

VCC 00 
64 STORAGE ARRAY ~— 

f— GND ~3 ~ 

--► 

t ENABLE 

I 
ROW 

ADDRESS STROBE 

(RAS) 

CLOCK GENERATOR NO.1 

ABSOLUTE MAXIMUM RATINGSI 

PARAMETER RATING UNIT 

Temperature range °C 
TSTG Storage -55 to 150 

All input or output voltages 
with respect to the most 
negative supply voltage Vas 

+25 to -.5 V 

Supply voltages VDD, Vcc and Vss 
with respect to Vea 

+20 to -.5 V 
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2660-F,I,N • 2660-1 - F,I,N • 2660-2 - F,I,N • 2660-3 - F,I,N 

DC ELECTRICAL CHARACTERISTICS Tq = o°C to 7o°C, vooz = 12v ± 5% (10%1, vcc = sv ± 10%, vee = -5v ± 10%, 
Vss = OV unless otherwise specified. 

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Min T YP Maz 

Input voltage3 Any input V 
VIL Low -1.0 0.8 
VIH High 2.4 7.0 

Output voltage V 
Von Low log = 2.OmA 0.0 0.4 
VON High IOH = -5.OmA 2.4 VCc 

Leakage current Any input µA 
IIt_ Input4 5 
IOL Outputs 10 

VDD current mA 
IDD1 Averages 35 
IDD2 Supply CAS and RAS at VIH 1 1.5 

ICc VCc supply currents Deselected 10 µA 
lea Average Vee current 75 µA 

Capacitance pF 
CAD Address 10 _ 
Cc CAS,RAS,CS,DIN,WRITE 7 
COOT Output 8 
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2660-F,I,N • 2660-1 - F,I,N • 2660-2 - F,I,N • 2660-3 - F,I,N 

AC ELECTRICAL CHARACTERISTICSB TA = o°c to 7o°c, voo2 = 12v ± 5°r° i1o~i°~, vcc = sv ± 1o°r°, v68 = -Sv ± 1o°r°, 
Vss = OV, unless otherwise specified. 

PARAMETER TO FROM 
2660 2660-1 

UNIT 
Min Typ Max Min Typ Max 

READ, WRITE AND READ 
MODIFY WRITE CYCLES 

tREF Time between refresh 2 2 ms 
tRR RAS precharge time 
tcP Column precharge time 

115 125 ns 
ns 

Lead time ns 
tRCL Leading edge9 60 110 80 135 

CAS RAS 
tCRL Trailingedge~~ -40 40 -50 50 

Access time ns 
tcgct~ Output CAS 140 165 
tRAC12 Output RAS 250 300 

tT Rise and fall timet3 3 50 3 50 ns 
toFF Output buffer turnoff delay 0 65 0 80 ns 

Setup and hold time ns 
tns Setup time CAS _ 

_ 
Address or CS 0 0 

tAH Hold time Address or CS CAS 60 80 
READ CYCLE 

tac Random read cycle time~2,~4 375 425 ns 
Pulse width ns 

tcaw CAS 140 10000 165 10000 

tRPW RAS 250 10000 300 10000 

Setup and hold time ns 
tRCs Setup time 
tRCH Hold time 

CAS low 
WE low 

WE high 0 0 
CAS high 

tRSH Hold time RAS high CAS low 140 165 
tcsH Hold time CAS high RAS low 210 250 

WRITE CYCLE 
tac Random write cycle time~2.14 375 425 ns 

Pulse width ns 
tCPW CAS 140 10000 165 10000 

tRPW RAS 250 10000 300 10000 

twR Write command 110 130 
Setup and hold time r ns 

tps Setup timet5 CAS Data in 0 0 
toH Hold time15 Data in CAS 110 130 

tRSH Hold time RAS high AC S low 140 165 
tcsH Hold time CAS high RAS low 210 250 
twcH Hold times WE high CAS low 110 130 
tcwL Lead time CAS high WE low 110 130 ns 

READ MODIFY 
WRITE CYCLE 

tRMW Read modify write cycle 
timet2.~4 

475 10000 555 10000 ns 

Cycle width ns 
tcRw CAS 250 10000 295 10000 
tRRW RAS 360 10000 430 10000 

Pulse width ns 
twP Write command 110 130 

Setup and hold time ns 
t~s Setup time CAS Data in 0 0 
tDH Hold time Data in CAS 110 130 
tRcs Setup time CAS low WE high 0 0 
tRWH Hold time RAS high WE low 110 130 
tcwH Hold time CAS high RAS low 360 430 
tcwL lead time CAS high WE low 110 130 ns 
tMOD Modify time WE low Data out 0 0 ns 
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2660-F,I,N • 2660-1 - F,I,N • 2660-2 - F,I,N • 2660-3 - F,I,N 

AC ELECTRICAL CHARACTERISTICS6 (ConYdJ Tq = 0°C to 70'C, VDDZ = 12V ± 5% (IOMo), VCC = 5V ± 10"/0, 
Ves = -5V ± 10%, Vss = OV, unless otherwise specified. 

PARAMETER TO FROM 
2660-2 2660-3 

UNIT 
Min Typ Max Mln Typ Max 

READ, WRITE AND READ 
MODIFY WRITE CYCLES 

tREF Time between refresh 2 2 ms 
tRP RAS precharge time 150 115 ns 
tcP Column precharge time 110 ns 

Lead time ns 
tRCL Leading edgeg 110 150 60 110 

tCRL Trailingedget~ CAS RAS -50 50 -40 40 

Access time ns 

tCACtt Output 
_ 
CAS 200 140 

tRAC12 Output RAS 350 250 

tT Rise and fall timet3 3 50 3 50 ns 

TOFF Output buffer turnoff delay 0 100 0 65 ns 

Setup and hold time ns 
tqs Setup time CAS Address or CS 0 0 
tqH Hold time Ad CeSssor CAS 100 60 

READ CYCLE 
tRC Random read cycle time1z•t4 500 375 ns 

Pulse width ns 

tCPW CAS 200 10000 140 32000 

tRPW RAS 350 10000 250 32000 

Setup and hold time ns 
tRCS Setup time 
tRCH Hold time 

CAS low 
WE low 

WE high 0 0 
CAS high 

tgsH Hold time RAS high CAS low 200 140 
tcsH Hold time CAS high RAS low 350 210 

WRITE CYCLE 
tRC Random write cycle timet2•14 500 375 ns 

Pulse width ns 
tcaw CAS 200 10000 140 32000 
tRPW RAS 350 10000 250 32000 
twP Write command 150 110 

Setup and hold time ns 
tos Setup timet5 CAS Data in 0 0 
tDH Hold timers Data in CAS 150 110 
tRSH Hold time RAS high CAS low 200 140 
tCSH Hold time CAS high RAS low 300 210 
twcH Hold timefs WE high CAS low 150 110 
tcwL Lead time CAS high WE low 150 110 ns 

READ MODIFY 
WRITE CYCLE 

tRMW Read modify write cycle 
time12,14

650 10000 475 32000 ns 

Cycle width ns 

tCRW CAS 350 10000 250 32000 

tRRW RAS 500 10000 360 32000 
Pulse width ns 

twP Write command 150 110 
Setup and hold time ns 

tos Setup time CAS Data in 0 0 
tOH Hold time Data in CAS 150 110 
tacs Setup time CAS low WE high 0 0 
tRWH Hold time RAS high WE low 150 110 
tcwH Hold time CAS high RAS low 500 360 

tcwL Lead time CAS high WE low 150 110 ns 
tMOD Modify time WE low Data out 0 0 ns 

NOTES on following page. 
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2660-F,I,N • 2660-1 - F,I,N • 2660-2 - F,I,N • 2660-3 - F,I,N 

NOTES 

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent 
damage to the device. Th is is a stress rating only and functional operation of the device 
at these or any other conditions above those indicated in the operational sections of 
this specification is not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. 

2. VDD = 12 ~ 10°/a for the 2660-3. 
3. Input voltages greater than 7TL levels (0 to SV) require device operation at reduced 
speed. 

4. All device pins at OV except Vae at -5V and pin under test which is at +10V. 

5. Output disabled by chip select input. 

6. Current is proportional to clock speed with maximum current measured at fastest 
cycle rate. 

7. Depends upon output loading. The VCc supply is connected to the output bufferonly. 

8. Assumes tT = Sns. 

9. For minimum cycle, tgCl has a maximum value of 110ns. 

TIMING DIAGRAMS 

10. Implies Itcgl I ~ 40ns only for minimum cycle time; otherwise I tcgLl ~ 40ns is legal for 

other than minimum cycle time. 
11. Assumes tgcl + tT > tgcl (max1. If not, the access time is controlled by 1RAa 
12. Assumes that tgCl +tT <tgcl fmaxl. If tgCl +tT> tgCl Imax), then tqC and tgAC will be 

longer by the amount tgcl + tr exceeds tgcl lmax). 
13. Rise and fall times measuretl between ViH and Vil. 
14. The minimum cycle time is achieved by compensating for RAS rise and tall times with 

tC RI~ The minimum cycle time is then constrained by tgCl (maxi + tc Pw + tq p. 

15. These parameters are referenced to the CAS leading edge in random write cycle 

operation and to the Write leading edge in read-write or read-modify-write cycle. 

16. Write command hold time is important only when pertorm ing normal random write 

cycles. During read-write or reatl-modify-write cycles, the write command pulse width 

is the limiting parameter. 

17. All voltages reference to VSS. 

18. Output voltage will swing from Vss to Vcc independent of differential between Vss 

and Vcc 

READ CYCLE 
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VIM 

RAS 

VIL 
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2660-F,I,N • 2660-1 - F,I,N • 2660-2 - F,I,N • 2660-3 - F,I,N 

TIMING DIAGRAMS lCont'dJ 
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2660-F,I,N • 2660-1 - F,I,N • 2660-2 - F,I,N • 2660-3 - F,I,N 

TIMING DIAGRAMS cCont'd) 

READ MODIFY WRITE CYCLE 

IRMW 
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V IH 
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A,B.ViHMIN and VILMAX are reference levels for measuring timing of input signals. 
C,D.VOHMiN and VOLMA% are reference levels for measuring timing of Dour with 100pf load. 
E. If WE goes low while CAS is low, Dour could go either VOL or VOH after tcnc~ Dour will be in open 

circuit state (write cycle waveforms), if WE goes Low before CAS goes low. In aread-modify-write 
cycle Dour is data read and does not change during modify-write portion of the cycle. 

F. For minimum cycle timing, tCRL must be Oto 40nsforthe 2660 and 26603;Oto 50nsfor the 2660-1 and 
2660.2. 
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2660-F,I,N • 2660-1 - F,I,N • 2660-2 - F,I,N • 2660-3 - F,I,N 

TIMING DIAGRAMS cCont'd) 
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2680-F,I,N • 2680-1-F,I,N • 2680-2-F,I,N 

DESCRIPTION 
The 2680 incorporates the latest memory 
design features and can be used in a wide 
variety of applications, from those which 
require very high speed to ones where low 
cost and large bit capacity are the prime 
criteria. 

The 2680 must be refreshed every 2ms. This 
can be accomplished by performing a read 
cycle at each of the 64 row addresses (Ap-
A5). The chip select input can be either high 
or low for refresh. 

The 2680 has been designed with minimum 
production costs as a prime criterion. It is 
fabricated using n-channel silicon gate 
MOS technology, which is an ideal choice 
for high density integrated circuits. The 
2680 uses a si ng le transistor cel l to min im ize 
the device area. The single device cell, 
along with unique design features in theon-
chip peripheral circuits, yields a high per-
formance and low cost memory device. 

BLOCK DIAGRAM 

AO O—~ 
Al O 
A2 O 

A3 O—► 
A4 O 

AS O 

CE O 

DIN O—~ 

W E O— ~ 

CS O 

ROW DECODE 
AND BUFFER 
REGISTER 

TIMING 
CONTROL 
GENERATOR 

DOUT 

ABSOLUTE MAXIMUM RATINGS 

PIN CONFIGURATION 

F,I,N PACKAGE 

VBB (-5) D ® V SS (GND) 

qg © ® Aa

A,o

p„ 

© 

O 

m 

m 

A, 

As

C6 © ~ V DD (12) 

DATA IN ~ m CE CLOCK 

DATA OUT ~ ~ NC 

Ao ~ ® qs

A, D m A, 

A, m ® A, 

V CC (.5) m ® WE 

MEMORY 
ARRAY 
64%64 

COLUMN 
AMPLIFIERS 

COLUMN DECODE 
AND 

BUFFER REGISTER 

~--0 YDD 
 O Ycc 

~O vss 
r-0 

VBB 

V V ~ V V 

A6 A7 AB A9 A70 A11 

PARAMETER RATING UNIT 

Temperature range °C 
TA Operating under bias 0 to 70 
TSTG Storage -65 to 150 
Pp Power dissipation 1.25 W 

All input or output voltages with 
respect to the most negative 
supply voltage, Vas 

20 to -0.3 V 

Supply voltages Voo, Vcc, and 20 to -0.3 V 
Vsg with respect to VBi3 
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2680-F,I,N ~ 2680-1-F,I,N • 2680-2-F,I,N 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
PARAMETER UNIT 

Min Typ Maz 

Supply voltage V 
Vcc 4.75 5 5.25 
Vpp 11.4 12 12.6 
Vgs 0 

Vee -4.5 -5 -5.5 

DC ELECTRICAL CHARACTERISTICS Tq = o°C to 70°C unless otherwise specified 

i 

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Min Type Maz 

Input voltage V 
Vil Low -1.0 0.6 
ViH High 2.4 Vcc +1 
Vilc CE low -1.0 1.0 
ViHc CE high VDD -1 Vpp +1 

Output voltage V 
Vol Low IoL = 2.OmA 0.0 0.45 
VoH High IOH = -2.OmA 2.4 Vcc 

Input load current µA 
Ilc CE ViN = 0 min to ViHc max .01 2 
lu All inputs except CE ViN = 0 min to ViH max, CE = Vilc or ViHc .01 10 

ILo Output leakage current 
high impedance state 

CE = Vilc or CS = ViH, Vp = OV to 5.25V .01 10 µA 

Supply current (Vpp) 
Ippi During CE off3 CE _ - 1 V to 6V 50 200 µA 
Ippz During CE on CE = ViHc, CS = Vil 60 mA 

IppAVi Average Vpp current Cycle time = 400ns, CS = Vil, tce = 230ns, 
Tq = 25° C 

35 54 mA 

Supply current µA 
Icci Vcc4 CE = Vilc or CS = ViH .01 10 
les Vse 5 100 

Capacitances pF 
Cqp Address, CS ViN =Vss 4 6 
Cce CE ViN =Vss 13 25 
CiN Input and WE ViN =Vss 5 10 
LOUT Output VOUT = OV 4 7 
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2680-F,I,N • 2680-1-F,I,N • 2680-2-F,I,N 

AC ELECTRICAL CHARACTERISTICS Over recommended supply voltage range, 

Tq = 0°C to 70°C, tT = 20ns, CL = 50pF, 

Load = 1 TTL gate, tACC = tAC ~" tC0 + 1tT 

PARAMETER TO FROM 
2680 2680-1 2680-2 

UNIT 
Min Typ Max Min Typ Max Min Typ Max 

READ, WRITE, AND 
READ MODIFY/ 
WRITE CYCLE 

tREF Time between refresh 2 2 1 ms 

Setup and hold time ns 

tqc Setup time CE Address 0 0 10 

tAFI Hold time Address CE 100 100 100 

tcc CE off time 130 130 380 ns 

tT CE transition time 10 40 10 40 10 40 ns 

tCF CE high impedance state Output CE off 0 0 0 ns 

READ CYCLE 

tcv Cycle time 400 470 800 ns 

tCE CE on time 230 4000 300 4000 380 4000 ns 

tco CE output delay time 180 250 320 ns 

tncc Access time Output Address 200 270 350 ns 

twL WE CE 0 0 0 ns 

twc CE on WE 0 0 0 ns 

WRITE CYCLE 
tcv Cycle time 400 470 800 ns 

tCE CE on time 230 4000 300 4000 380 4000 ns 

tw CE off WE 150 150 200 ns 

tcw WE CE 150 150 150 ns 

Setup and hold time ns 

tow Setup times WE DIN 0 0 0 

tDH Hold time DIN CE 0 0 0 

Pulse width ne 

twc WE 50 50 100 

READ, MODIFY, 
WRITE CYCLE 

tawc Cycle time 520 590 960 ns 

tCRW CE width during cycle 350 4000 420 4000 540 4000 ns 
tyy CE off WE 150 150 200 ns 

twc CE on WE 0 0 0 ns 

Setup and hold time ns 

tow Setup time WE DIN 0 0 0 

tDli Hold time DIN CE 0 0 0 

Pulse width ns 

twP WE 50 50 100 

tco Delay time Output CE 180 250 320 ns 

tgCC Access time 200 270 350 ns 

NOTES 

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this specification is not implied. 

Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 
2. Typical values are for Tq = 25°C and typical power supply voltages. 
3. The loo and Icc currents flow to Vss. The lae current is the sum of all leakage currents. 
4. During CE on Vcc supply current is dependent on output loading Vcc is connected to output buffer 

only. 
5. Capacitance measured with Boonton Meter or effective capacitance calculated from the equation 

with the current equal to a constant 20mA. 

$. If WE is low before CE goes high then DlN must be valid when CE goes high. 
7. The only requirement for the sequence of applying voltage to the device is that Voo. Vcc. and Vss 

should never be .3V more negative than Vae. 
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2680-F,I,N • 2680-1-F,I,N • 2680-2-F,I,N 

TIMING DIAGRAMS 
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2680-F,I,N • 2680-1-F,I,N • 2680-2-F,I,N 

TIMING DIAGRAMS ICont'dl 

READ, MODIFY, WRITE CYCLE 
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NOTES 

A. For Refresh cycle row and column addresses must be stable before tqc and remain stable for entire 
tax period. 

B ViL max is the reference level for measuring timing of the addresses, CS, WE, and DiN. 
C. ViH min is the reference level for measuring timing of the addresses, CS, WE, and DiN. 
D. Vss +2.UV is the reference level for measuring timing of CE. 
E. VDD -2V is the reference level for measuring timing of CE. 
F. Vss +2.4V is the reference level for measuring the timing of Dour. 

ICF 

220 s;~nnt~es 



.~~~- -

.~::..w~:::.::~~..rr-=-i 

2530-I,N 

DESCRIPTION 
The 2530 has a read input which controls 
the entry of data from the ROM into output 
latches. Three-state outputs allow OR-tying 
for implementing larger memories. Two 
mask programmable output enables control 
the 8 output devices without affecting ad-
dress circuitry. 

BLOCK DIAGRAM 
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PARAMETER RATING UNIT 

Temperature range 
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TSTG Storage 
PD Power dissipation at 70°C2 
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2530-I,N 

DC ELECTRICAL CHARACTERISTICS TA = o°c to 7o°c, vcc = 5v ± s°~, voD = ov, VGG = -12V ± 5%, 
unless otherwise specified.a,5,s,7

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Min Typ Max 

Input voltages V 
VIL Low -5 0.6 
VIH High 3.4 5.3 

Output voltage V 
Vol_ Low lol_ = 1.6mA 0.5 
VOH High IpH = 100µA 3.8 

ILI Input load current VIN = -5.5V, TA = 25°C 10 500 nA 

ILo Output leakage current Vour = OV, TA = 25°C 1p 1000 nA 

Supply currentg mA 
Icc vcc 30 45 

IGG VGG 30 45 

CIN Address input capacitance VIN =VCc, VAC = 25m p-p, f=1MHz 10 pF 

AC ELECTRICAL CHARACTERISTICS TA = o°c to 7o°c, VCc = 5V ± 5%, VDD = OV, VGG = -12V ± 5%, 
unless otherwise specified. 

PARAMETER TO FROM 
LIMITS 

UNIT 
Min T YP Max 

Pulse width ns 

tRPW Readlo 250 200 

tRPW Readlt 500 400 

Address timel2 ns 
tAD Oelay Address Read low 50 
tAG Read Read high Address 50 

Delay time ns 
tA113 Output Address 625 700 

tA213 Output End of read 
pulse 

200 250 

toE Output Output enable 100 250 

NOTES 

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this specification is not implied. 

2. For operating at elevated temperatures the device must be Berated based on +150°C maximum 
junction temperature and a thermal resistance of 110°C/VJ junction to ambient. 

3. Afl inputs are protected against static charge. 
4. Parameters are valid over operating temperature range unless specified. 
5. All voltage measurements are referenced to ground. 
6. Manufacturer reserves the right to make design and process changes and improvements. 
7. Typical values are at+25°C and typical supply voltages. 
8. Guaranteed input levels are stated for worst case conditions including a ±SW° variation in Vcc and a 

temperature variation of 0°C to 70°C. Actual input requirements with respect to Vcc are ViH =VCc 
-1.85V and Vii =Vcc -4.t5V. 

9. Outputs Open, 2RPW = 250ns, tRPW = 500ns. 
10. During tgawt addresses are decoded and sent to the memory matrix and the stored memory data is 

moved to the data inputs of the output RS latches. This data is clocked into the output latches at the 
end (rising edge) of the read pulse. After tn2 data appears at the output terminals. 

11. During tRPW1 data is clocked into the output latches and the address decoders are precharged in 
preparation for the next cycle. 

12. Add resses must be stable within Sons after the read I i ne tails and must remain stable until at least 50ns 
before the read line goes high. 

13. to = 0° C to +70° C. 
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2530-I,N 

TIMING DIAGRAM 

All times measured from 50% points, for all input waveforms i t = tr =tons. 

CUSTOM CODING 
INFORMATION 
Data Card Format 
HEADER CARD 
Card No. 1 

Columns 
1-5 2530N or 25301 
6-14 Blank 
15-19 CODED 
20 Blank 
21 Logic state of Output Enable 

#2, (CS2)-Most Significant Bit 
22 Logic state of Output Enable 

#1 
23 Blank 
24-71 Customer company name 
72 Blank 
73-80 Date 

I.D./ COMMENT CARDS 
Card No. 1 
Columns 
1 C 
2 Blank 
3-80 Person responsible for review-

ing Signetics truth table and 
company name 

DATA CARDS 
Card No. 1 
Columns 
1-3 Decimal address (blank, blank, 

O) 
4 Blank 
5-12 8-digit binary output (MSB-

IefU' 
13-20 Blank 
21-33 Decimal address (blank, blank, 

1) 
24 Blank 
25-32 8-digit binary output (MSB-

IefU' 
33-40 Blank 
41-43 Decimal address (blank, blank, 

2) 
44 Blank 
45-52 8-digit binary output (MSB-

IefU' 
53-60 Blank 
61-63 Decimal address (blank, blank, 

3) 
64 Blank 
65-72 8-digit binary output (MSB-

IefU' 
73-80 Blank 

Card No. 2 

Card No. 2 Same format as Card No. 1 

Columns Card No. 128 
1 C 128 Same format as Card No. 1 
2 Blank 
3-80 Customer city, state, zip •Mse = os 
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2530-I,N 

EXAMPLES 
Header Card 

0 CMC+13?1 CC~PEP PO PSCII TCs EPCPIC PNL EkCPIC TC~ PSCII CC7kE CCsN'J ^-ipgi77 
1 1 111 1 111 111111 1 1 111111 1 111 1 11 1 

1 1 1 1 1 1 11 

000lB0000l0000B00000llool0000l0000al000BBBo/000000l00011000000109001000001001000 
n anpppnnp>,n pnpp.artnuuunua psi sry pp psrpppnpnpppnpunnrrnnrs i.nnnp 

iiii i i iiiii ij~i ifi~iriiiiii~4 i i i i 3 i t tu i i t 31i i t 3 3 i 3 t i t t 3 31i 3 t 3 i t i i i t 3n i 3 3 3 i i1t tU t t 

112222212222t2222212211212212212212222222222122211212212222222222222222221122222 

33133371313133133333333331733133731331377733313713177731373133331733337713337333 

1/444444141441141411444144444144d1411 U 1111/d lldll111111//111114441114/144444114 

SISSSSSSSSISSSS3SISSSSSSSSSSSSSSISSSSSSSISSISSSSSSSSSSSSSSSSSSISSSIISSSSiSSSSSSS 

6666666666666661fi6666666666fi661666fi666666666666666616666666616666166666666666666 

7171717771111711171117111111711i177111111111117171771111171777777771771111111111 

B BBB88888888818888888BBBBBBB888888888888888888BBBBBBBBBBBBBBBBBBBBBBB88888888888 

9999999999999999999999999911999999991999999999919999Y999119999999999999999919Y99 
n. .v,. auuinsin~usneava nrsnnnron arnHnxnnnmuaausunn sso s~sru s, ss x;rp awauoarsusraun mr ,innurn mo / 

~  ~/ 

First Data Card 
/ P CPODnOpn 1 P6[~n bp01 2 pnnnnppp ? 4PP00611 

oolollllllll00000000000011111110000000loa000lllllllloe0000000BOBllllll000000000B 
L ppYSrp p pt~4 u u.t p.inp Ar~rS rt r. is prr ll lfY 

I I I I 1 1 I 1 1 1 ~11 1 11 ~I ~I ~I ~I ~11 1 111 1 1 rlr l l ll11 1 1 il l l l l ~lr ls i ls l lr l ~I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1111 1 1 1 1 1 1 1 

22Z2222222222222t222212222211222212221222212222222222222222212222222222222222222 

733333773333J3733333733333373373333333333333333333333337333733133333333333333333 

4 /1411444111/114/4/4/4111111/1444111/11411/1141141/1141111444444441444411411x114 

S SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

6666666666666666666i666666666666d66666666666666fi66666666666666666666666666666666 

1117771i111111111111111111111111T1771177111777777)111117771i711777171117171111i7 

BBBBBB8888BBBBIIBBBIBB88888888886618888816/BIBBBBBBIIBBIBBIBBBBBBBBBBBBBBBBBBBBB 

99999999999999999999999999999999999999999999999999999999999999999999999999999999 
i rr. ss r. nnn~raunnnpnpnpassupn:npnwaanuspapapa asrp ppSip ppniip puuuu•nrvrnruvunrnw i 

v. ® n J 

Last Data Card 
/.P8 CPP i~i~i~P.^ `P9 PPOOOOnn `16 DOOpp000 - - `~f1 DnOiinpPi~ 

aloallllllll_oo9B0000B1ao1111111100000600001011111111ol000B00000011111111oBooa000 

i iii i i iiiii~i ~iriiiiiiiiiiiiiiiiiiiiiii~iriiiilririi5ii'iiiiiin iiiiiilliiiiiiiiiririisiiii~ 

222222222222222221222222211222222222222212222222222212222222222222221221T2222222 

33337733337333333333333333333333333333373337333733333333733333333733333773333373 

111414411111111111111111111111111111111/1111111411111111111111411111114111144111 

- SSSSSSSSSSSSSSSSSSSISSSSSSSSSSSSSSSSSSSISSSSSSSSSSSSSSSSSSSISSSSSSSSSSSiSSSSSSS 

66666666666666666d6666666666666666666666666666666666666666fi666666666666666666666 

77111111111771111711771111711171iT111117111171111111111171111111117i111771111771 

B BI BB888BBBBIBBIBIBIIB1888BIBBBBBBIBdBB11111BBBIBIBBIB11BB888888/881888888BBB8BB 

999999999!9999999!1!!9!999999999999999991999999999999999999999999999999999999999 
i r e . su. mnnennm.np:rp apnavpapnpppauuuuaaaapnupvss psry ppnpupupnppnnnnrus mnmp 

~® 
is 

22a s~n~t~es 



OBJECTIVE SPECIFICATION 

DESCRIPTION 
The 2609 is amask-programmable 8192-bit 
row select character generator. It contains 
128 characters in a 7X9 matrix, and has the 
capability of shifting certain characters that 
normally extend below the baseline, such as 
j, y, g, p and q. Circuitry is supplied internal-
ly to effectively lower the whole matrix for 
this type of character, a feature previously 
requiring external circuitry. 

A 7-bit address code is used to select 1 of 
the 128 available characters. Each character 
is defined as a specific combination of logic 
"1 "sand "0"s stored in a 7X9 matrix. When a 
specific 4-bit binary row select code is ap-
plied, sword of 7 parallel bits appears at the 
output. The rows can besequentially select-
ed, providing a 9-word sequence of 7 paral-
lel bits per word for each characterselected 
by the address inputs. As the row select 
inputs are sequentially addressed, the de-
viceswill automatically place the 7X9 char-
acter in 1 of 2pre-programmed positions on 
the 16-row matrix, with the positions de-
fined by the 4 row select inputs. 

Complete TTL compatibility is provided, as 
well as direct interfacing with other NMOS 
devices, and with CMOS when using a +SV 
power supply. Maximum access time is 
500ns; however, if a device is programmed 
without shifted characters, the access time 
is reduced. 

FEATURES 
• Static operation—no clocks 
• Access time: SOOns max 
• Single SV power supply 
• TTL compatible inputs and outputs 
• Power dissipation: 525mW 
• N-channel silicon gate technology 
• Standard 24-pin package 
• All inputs are capacitive and do not sink 

or source current 

BLOCK DIAGRAM 

A7 15 

A2 16 

A3 12 

A4 11 

A6 9 

A6 6 

A7 a 

• 

• 

• 

ADDRESS 
DECODE 

MEMORY 
MATRI% 
(606<) 

SHIFT 
CONTROL 
MATRIX 
(128) 

PIN CONFIGURATION 

ROW 
DECODE 

1_t 

BLANKING 
MATRIX 

ABSOLUTE MAXIMUM RATINGSI 

21 

MATRIX 
SELECT 

• 22 • 23 • 20 • 
RSl RS2 R53 RSa 

OUTPUT 

BUFFERS 

• 

• 

• 

• 

2609-F, I, N 

20 Bt 

5 B2 

19 B3 

8 84 

13 BS 

B6 

17 B7 

YCC- PIN 2 

PARAMETER RATING UNIT 

Temperature range 
Tn Operating 
TSTG Storage, 

All input, output and supply voltages 
with respect to ground pin 

0 to 70 
-65 to +150 

-0.5 to +7 

°C 

V 

m
os

 m
~m

oR
Y 

s~nnt~cs 225 



OBJECTIVE SPECIFICATION 

DC ELECTRICAL CHARACTERISTICS TA = o°C to 7o°C, Vcc = S.OV ± 5% unless otherwise specified. 

2609-F, I, N 

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Min T p Y Max 

Input voltage 
VIL Low 
VIH Hight Driven by TTL 

0 
2.2 

0.65 
Vcc 

V 

Output voltage 
Voa Low (Blank) 
Vpo High (Dot) 

IpL = 1.6mA 
IpH = -40µA 

0 
2.4 

0.4 
V 

IIH Leakage current VIH = 5.25V, VCC = 4.75V 10 µA 

IOC Supply current 80 100 mA 

Capacitancez 
CIN Input 
CouT Output 

f = 1.OMHz, TA = 25°C 

4.0 
7.5 
15 

pF 

AC ELECTRICAL CHARACTERISTICS TA = 0°C to 7o°C, Vcc = 5V ± 5% unless otherwise specified, 
VIN levels = 0.65V and 2.2V or driven by TTL, Input tr and tt < 20ns, 
Measurement reference level =1.5V, Output loading = 1 TTL gate +130pF 

PARAMETER TO FROM 
LIMITS 

UNIT 
Min Typ Max 

Access time ns 
tACC(A) Output Address 350 500 
tacc(Rs) Output Row select 300 500 

PD Power dissipation 400 525 mW 

NOTES 

1. No pullup resistors are required. 
2. Capacitances are periodically sampled rather than 100% tested. 

3. This is advance information and specifications are subject to change without notice. 

TIMING DIAGRAMS 

ADDRESS 
INPUT 

OUTPUT 

ADDRESS ACCESS 

sow, 
~~--

+— IACC (A) 
J  

r- 

~.tsv 

Address inputs are set in a do state 

ROW SELECT ACCESS 

ROW SELECT , 50°'0 INPUT 
~ J~ 

IACC (RS) —► r 

OUTPUT .1.SV 

Row select inputs are set in a do state 

z 

MEMORY OPERATION USING 
POSITIVE LOGIC (Most positive 
level = 1, most negative level = 0) 

Address 
To select 1 of the 128 characters, apply the 
appropriate binary code to the address in-
puts (A1-A7). 

Row Select 
To select 1 of the rows of the addressed 
character to appear at the 7 output lines, 
apply the appropriate binary code to the row 
select inputs (RS1-RS4). 

Shifted Characters 
These devices have the capability of dis-
playing characters that descend below the 
bottom line (such as lowercase letters j, y, g, 
p and q). Internal circuitry effectively drops 
the whole matrix for this type of character. 
Any character can be programmed to oc-
cupy either of the 2 positions in a 7X16 
matrix. 

Output 
For these devices, an output dot is defined 
as a logic "1" level, and an output blank is 
defined as a logic "0" level. 

MEMORY TIMING DEFINITIONS 
tACC(A) Address Access Time: 

The time delay between a 
change in the address inputs 
and a corresponding change 
at the output lines with all oth-
er inputs held stable, and with 
the recommended load. 

tACC(RSJ Row Select Access Time: 
The time delay between a 
change in the row select inputs 
and the appearance of valid 
information at the output lines, 
with all other inputs held 
stable. 

DISPLAY FORMAT 
Figure 1 shows the relationship between the 
logic levels at the row select inputs and the 
character row at the outputs. The 2609 
allows the user to locate the basic 7X9 font 
anywhere in 7X16 array. In addition, a shift-

22s s~n~t~es 
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OBJECTIVE SPECIFICATION 

ed font can be placed anywhere in the same 
7X16 array. For example, the basic CN6571 
font isestablished inrows R14-R6. All other 
rows are automatically blanked. The shifted 
font is established in rows R11-R3. Thus, 
while any one character is contained in a 
7X9 array, the CN6571 requires a 7X12 array 
on the CRT screen to contain both normal 
and descending characters. Other uses of 
the shift option may require as much as the 
full 7X16 array, or as little as the basic 7X9 
array. 

The 2609 can be programmed to be scanned 
either from bottom to top or from top to 
bottom. This is achieved through the option 
of assigning row numbers in ascending or 
descending count, as long as both the basic 
font and the shifted font are the same. For 
example, an up counter will scan the 
CN6571 from bottom to top. 

CUSTOM PROGRAMMING 
FOR 2609 
By programming of a single photomask, the 
customer may specify the content of this 
memory. Encoding of the photomask is 
done with the aid of a computer. Use of the 
computer provides a quick and efficient way 
to implement a custom bit pattern, while 
reducing the cost of implementation. 

Information on the general options of the 
2609 should be submitted on an Organiza-
tional Data Form. 

Programming of the memory content 
should be transmitted to Signetics as com-
pleted data encoding sheets. The Data En-
coding Sheet Format illustration details the 
requirements for proper completion of the 
data encoding sheets. 

Three examples are shown to indicate prop-
er character encoding. The following rules 
apply: 

1. Enter the character number in the space pro-
vided above each dot matrix. Address 0000000 
is used for character number 1, with other 
character numbers following in the normal 
binary progression. 

2. Indicate the rows to be used in the space 
provided to the left of each dot matrix. Note that 
characters may be positioned in either of two 
7X91ocations on a 7X16 matrix; however, only 2 
positions are allowed per mask option. The 
character for a given address may occupy only 
t of these positions 

3. Column zero is added to the dot matrix on the 
format sheet for use in indicating shifted char-
acters. If a character is to be shifted, a dot 
should be entered into the first row of the first 
(zero) column (see the third example, j). 

4. The desired character should be entered in the 
matrix, using only columns B7-B7. 

2609-F, I, N 

FORMAT FOR PROGRAMMING GENERAL OPTIONS 

ORGANIZATIONAL DATA 
SIGNETICS 2609 MOS ROM 

Customer 

Customer part no. Rev  

Row number for top row of non-shifted characters 

Row number for top row of shifted characters  

Count down Count up 

ROW SELECT INPUT CODE AND 
SAMPLE CHARACTERS 
FOR CN6571 

TRUTH TABLE 

RS4 RS3 RS2 RS1 OUTPUT 

0
 
0
 
0
 
0
 

0 0 0 RO 
0 0 1 R1 
0 1 0 R2 
0 1 1 R3 

0 1 0 0 R4 
0 1 0 1 R5 
0 1 1 0 R6 
0 1 1 1 R7 

1 0 0 0 R8 
1 0 0 1 R9 
1 0 1 0 R10 
1 0 1 1 R11 

1 1 0 0 R12 
1 1 0 1 R13 
1 1 1 0 R14 
1 1 1 1 R15 

ROW 
NO. 

~~~~~~~~~~~~~ R 15 ~♦~~~~~~~~~~~ 

♦ ~ ~ ♦ ♦ ♦~ 
R 14 ~~~~~~~~~~~~~ 

~~~~~~~~~~~ R 13 ~~~~~~~~~~~~~ 
~~~~~~~~~~~ R 12 ~~~~~~~~~~~~~ 
~~~~~~~~~~~ R 11 ~~i ~ ♦ ~~i~ 
♦ ~ ~ ~ ~ ♦~ R10 ♦ ♦~i~i~i ♦~ 
~~~~~~~~~~~~ R9 ~~~~~~~~~ ~~ 
~~♦~~~~~~~~~ R8 ~~~~~~~~~ ~~ 
~~~~~~~~~~~~ R7 ♦ ♦~i~i~i ~~ 
~~~~~~~~~~~~ R6 ♦~i ~ ♦ ~~i~ 

~♦~~~~~♦~~~~~ R5 ~~~~~~~~~~~~ 

~~~~~~~~~~~~~ R 3 ~~~~~~~~~~~~ 
~~~♦~~~~~~~~~ R2 ~~~~~~~~~~~~~ 

~~~~~~~ 
61 87 B1 B7 

DATA ENCODING SHEET 
FORMAT 

Character Number  66 

R 

R 
R 
R 
R 
R 
R 
R 

i 
2 
3 

S 
(o 
7 
8 

R9 
0 81 B3 84 87 

Non-Shifted Character 

Character Number  9 8 

R 
R ~. 
R3 
Ry 

R S 
RG 
R 7 

R 

R9 
0 B1 B3 B4 B7 

Non-Shifted Character 

Character Number  1  ~ ~ 

R 
R 
R 
R 
R 
R 
R 
R 
R 

S 

7 
9 
9 
!D 

ii 
/2 

0 B1 83 B4 87 
Shifted Character 
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DATA ENCODING SHEET FOR 2609 

2609-F, I, N 

Customer 

Character Number 

R 

R 

R 

R 

R 

R 

R 

0 81 B3 64 

Character Number 

R 

R 

R 

R 

R 

R 

R 

R 

0 61 

B7 

B3 B4 

Character Number 

R 

R 

R 

R 

R 

R 

R 

0 B1 

B7 

B3 B4 

Character Number 

R 

R 

R 

R 

R 

R 

R 

0 81 

7 

B3 64 B7 

Customer Part No. 

Character Number 

R 

R 

R 

R 

R 

R 

R 

R 

0 B1 B3 84 

Character Number 

R 

R 

R 

R 

R 

R 

R 

R 

0 Bt 

87 

B3 B4 

Character Number 

R 

R 

R 

R 

R 

R 

R 

R 

R 

0 B1 

B7 

B3 B4 

Character Number 

R 

R 

R 

R 

R 

R 

0 B1 

B7 

63 B4 67 

Rev Page of  Pages 

Character Number 

R 

R 

R 

R 

R 

R 

R 

R 

0 B1 83 B4 

Character Number 

R 

R 

R 

R 

R 

R 

R 

R 

0 B 

87 

B3 84 

Character Number 

R 

R 

R 

R 

R 

R 

R 

R 

R 

0 B 

B7 

B3 B4 

Character Number 

R 

R 

R 

R 

R 

R 

R 

R 

R 

0 B1 

B7 

B3 84 B7 

zee s~n~t~es 
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USASCII CHARACTER GENERATOR CODE 
The CN6571 has been programmed with the characters shown. No attempt has 
been made on this figure to indicate columns and rows actually used on the 
display for each character. 

ADDRESS (A) DISPLAYED 
CHARACTER SHIFTED 7 6 5 4 3 2 1 

0 0 0 0 0 0 0 a 
0 0 0 0 0 0 1 d yes 
0 0 0 0 0 1 0 y yes 
0 0 0 0 0 1 1 S 

0 0 0 0 1 0 0 
0 0 0 0 1 0 1 ~ 
0 0 0 0 1 t 0 ~ yes
0 0 0 o t t t e 
0 0 0 7 0 0 0 
0 0 0 1 0 0 1 
0 0 0 1 0 1 0 A 

0 0 0 1 0 t 1 µ yes 
0 0 0 1 1 0 0 ~ 
0 0 0 1 1 0 1 ~ 
0 0 0 1 1 7 0 0 
0 0 0 1 1 1 1 n 

0 0 7 0 0 0 0 p yes 
0 0 1 0 0 0 1 0 
0 0 1 0 0 1 0 r 
0 0 1 0 0 1 1 u 

0 0 1 0 1 0 0 0 
0 0 7 0 1 0 1 x 
0 0 7 0 1 1 0 Jr yes 
0 0 1 0 1 7 1 ~u 

0 o t t o 0 o n 
0 o t t o o t ~ 
0 0 1 1 0 1 0 = 
0 0 1 1 0 1 1 -

0 0 1 1 1 0 0 t 
0 0 1 1 1 0 1 - 
0 0 1 1 1 1 0 E 
0 0 1 1 1 1 1 

0 1 0 0 0 0 0 Blank 
0 1 0 0 0 0 7 ! 
0 1 0 0 0 7 0 
0 1 0 0 0 1 1 x 

o t o o t o o a 
o t o o t o t ~~ 
o t o o t t o & 
o t o o t t t ' 
0 1 0 1 0 0 0 l 
0 1 0 1 0 0 1 ) 
0 7 0 1 0 7 0 ' 
0 1 0 1 0 1 7 + 

0 1 0 1 1 0 0 yes 
0 1 0 1 1 0 1 —
0 1 0 1 1 1 0 
0 1 0 1 1 1 1 ~ 

0 1 1 0 0 0 0 % 
0 1 1 0 0 0 1 I 
0 1 1 0 0 1 0 2 
0 1 1 0 0 1 7 3 

0 1 1 0 1 0 0 4 
0 1 1 0 7 0 7 5 
0 1 1 0 1 1 0 6 
0 1 1 0 1 1 1 7 

0 1 1 1 0 0 0 8 

0 1 1 1 0 0 1 9 

0 1 1 1 0 1 0 
0 7 t 1 0 1 1 , 

0 1 1 1 1 0 0 G 

0 1 1 1 1 0 1 = 
0 1 1 1 1 1 0 > 
0 7 1 1 1 7 1 

2609-F, I,N 

ADDRESS (A) DISPLAYED 

CHARACTER SHIFTED 7 8 5 4 3 2 7 

7 0 0 0 0 0 0 @ 
1 0 0 0 0 0 1 A 
7 0 0 0 0 1 0 B 
1 0 0 0 0 1 1 C 

1 0 0 0 7 0 0 D 

7 0 0 0 1 0 1 E 
1 0 0 0 1 1 0 F 
1 0 0 0 1 1 1 G 

1 0 0 1 0 0 0 H 
1 0 0 1 0 0 1 I 
7 0 0 7 0 7 0 J 
1 0 0 1 0 1 7 K 

1 0 0 1 1 0 0 L 
1 0 0 1 1 0 1 M 
1 0 0 1 1 7 0 N 
1 0 0 1 1 1 1 O 

1 0 1 0 0 0 0 p 
1 0 1 0 0 0 1 Q 

7 0 1 0 0 7 0 q 
1 0 1 0 0 1 1 S 

7 0 1 0 1 0 0 T 

1 0 1 0 1 0 1 U 
1 0 1 0 1 1 0 V 
1 0 1 0 1 1 7 W 

t o t t o 0 o x 
1 0 1 1 0 0 1 Y 
1 0 1 1 0 1 0 Z 
1 0 1 1 0 1 1 

1 0 1 1 1 0 0 —
1 0 1 1 1 0 1 { 

1 0 1 1 1 1 0 —
1 0 1 1 1 1 7 —

1 1 0 0 0 0 0 ' 
1 1 0 0 0 0 1 a 
1 1 0 0 0 1 0 b 
1 1 0 0 0 1 1 c 

t t o o t o o a 
t t o o t o t e 
t t o o t t o + 
1 1 0 0 7 1 t 9 yes 

1 1 0 1 0 0 0 h 
1 1 0 1 0 0 1 i 
1 1 0 1 0 7 0 j yes 
1 1 0 1 0 7 1 k 

1 1 0 1 1 0 0 I 
1 7 0 1 1 0 1 m 
7 1 0 1 1 1 0 n 
1 1 0 1 1 1 1 0 

1 1 1 0 0 0 0 p yes 
1 1 1 0 0 0 1 q yes 
1 1 1 0 0 1 0 r 
1 1 1 0 0 1 1 5 

1 1 1 0 1 0 0 t 
1 1 1 0 1 0 1 u 
1 1 1 0 1 7 0 v 
1 1 1 0 1 1 1 w 

1 1 1 1 0 0 0 x 
1 1 1 1 0 0 1 y yes 
1 1 1 1 0 1 0 
1 1 1 1 0 1 1 

1 7 1 1 1 0 0 
1 1 1 1 7 0 1 1 
1 1 1 1 1 1 0 -
1 i 1 1 1 1 1 Soli0 
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CARD FORMAT HEADER CARDS 

Column 8, 9 
Custom designation "CN" 

Column 2-6 
Basic part type 

IDENTIFICATION CARDS 

Column 10, 11, 12, 13, 
Custom number (assigned 
by Signetics) 

Column 26-80 
/Customer identification 

.. 2fn?IiCM PCME MEMOF IEf piN l3`.~21f—t 

1 1 11 1 1 11 

1 1 1 111 1 1 1 
0000lool0000000a000a00000000a00000aaalooln~eeaa~en u u n n ne~eeeaoaaoeneoau 

I I I I I 1111 1 1 1 ~1~~1I ~I I I I I 1 1 1 1 111 1 1 1 1 1 1 1II I I I III III 1 111 III III I I I I I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I1 

121222221122222 itttttttit iti2i122222i1tti 12t 221i1tii222iiii2222it2t22222iti22222 

Person responsible for reviewing Signetics 
computer generated truth table 

/~ 1 i ~ii lin . a 1~ 

1 1 1 1 1 111 1 1 
aoolloaalc000ua0000loou0000a0000_oon000000000a00000aooa000000000000000aaooe000000 

i 1~1 I I I I II I I III~I'Ii III I III ~IIII1~l l l~llll lll~t 1 1 1 1111 I~i~l l'I~I'Illlllll'I'I l lllil1~1 1"1111111 

222127221721221 1222213 t2o2:1Y22217222 t"2:1t2Z22222221112Y1111112±121122222222211 

Street address 
~~ _ ~, I r.I Its(. FC ~[~ 

1 11 1 11 

1 I u 
0000lloloocccc000000a00000000000aon000000000cc00000a000cc00000cc000000000a00000a 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1111 1 1 1 1~I I I I I I I II I I I I I I I I I 1 1 111~1111 ~1 I~I ~1 1 1 111 I 1 1 1 1 1 1~1 i1 1 1 ~1 1 1 111 1 11 
2ttt222121 tt 222212131 222111 22211 tt1t11t1121122tt221ttt 22t2222222221211121222111t 

City State Zip 

1 11 n n u 
u 1 1 m 

eo11oo11aoo1ocoeaoc0000eool0000caeon0000000e000uc00000e000000a000eee000eeau00090 

I I I I I ~ ~ ~ ~ ~ I I I 111 I I hI I 1~~I~I I I11•I I I I I I ~1'1~1'I I 'I~I I~I1~1'IIl I I I 1 1 ~1'~III I I I III 11'1 ~ ~I 
Ins .,, 

.-'. 1 I I 1 1 1 1 1 1 

221212E 211F1:122222222222tt[112^-̂12212:11122212:2::211112:22 Y112222:: 212211 1F 3231 

Company name 
FPut~rr~ MEr-,—FII- try. 

i 1 1 1 u I u 
Ilulul 1 

c000000000000000100000000000000aooe00000a000000000000000eoaoa00000aa00000000aaaa 

l i ili i i i iiiil l~ii~lil~i~li1'iii~l lii'i'ii'iiiii~li~ii~i'~i~iiii~ii'i'liii'iliili~ii`ii'ii1'i~l° ~i~i'iii`~i"i~i~I"i 
1121122221 1131221122242221 111 t12222222222112::12222212tttt 2222111121 111212221112 

CHARACTER SET UP CARD 

~rNSr IE3=r ^NIET=J3 rrvrr=rN 
111 111 1 1 

111 1 1 1 

000lcool0000loaalc00000l ol000000000e000000aa000000000ae000aooa000000a000000000ao 

I iil i i l iill ii ,I„ i ~i ~I ijj'I~I'i.l .h'I~iiiili'i'~i'iii~i i~i'iii'i i~I„I'~iiii'i iii~i~i ~i iii 'iii~iiii iii~i ~I"I„i'i'i ~iii'i 

212171::2222122217222121121222322222i1211211122t2:222221122:222221222:2222211222 

7737711177173733177771333177733731J33I311773771J33J77733377777337777771131377777 

174"d4/d4E1d4441111/144114414d1191//41114444419111114/dllllll///44444 /l /llldl/11 

1 SISSS9SS9Ss;SSSSJ9SSS1 SIJ9SISSSSSSS93SSSSSSSS9SSSSSSSS55SSS69SSSSSSSi SS1SSSSSSS 

61E6E~161F6656616166C61E6610 e6666666666o6F66fi66ffi EGFG666666666666666666646C66S66 

277217)Ii11ii'711777777177111771171177111111111777i111111111I11111111111111111I1 

eEC°Ice01 E9e819e PIflCee9P 96189efi8ee399Aee B38?flP,flPo890 Ne989Pe99998ee 609PB9e P3e8PP9 

~5°~"9199°?999 ~Ia999?9799^9999999;99999° 9799A9Se9S999990999999990999 "~99994ee99999 

2609-F, I, N 

CHARACTER SET UP CARD 

Card #6 
Columns 
1 Type in —, NONSHIFT = 
10 & 11 Enter decimal number that 

corresponds to TOP row of the 
nonshifted characters 

13-18 Type in —, SHIFT = 
19 & 20 Enter decimal number that 

corresponds to TOP row of 
shifted characters 

22-27 Type in —, COUNT = 
28 & 29 These columns are used to 

identify the direction of the 
numerical count for thesubse-
quent row numbers. 

When "DN" is punched this 
adds -1 to the number of top 
row of character to get the 
second row; third row is -2; etc. 

30-78 Leave blank 
79 & 80 Enter truth table number 

CHARACTER CARDS 
This format identifiescharactersbynumeri-
cal sequence beginning with 001 (the first 
character of the set) and ending with 128 
(the last character of the set). Address 
0000000 is used for character #1, with other 
characters following in normal binary pro-
gression with Ai the LSB and A~ the MSB. 

Columns 
1-3 Enter decimal character num-

ber 
4 Leave blank 
5 Enter character position: S for 

shifted, N for nonshifted 
6 Leave blank 
7-13 Enter contents of the top row 

of character beginning with 
the least significant bit (B~) and 
ending with the most signifi-
cant bit (B~)Ae 

14 Leave blank 
15-21 Enter contents of second row 

of character (LSB to MSB) 
22 Leave blank 
23-29 Enter third row 
30 Leave blank 
31-77 Continue until contents of all9 

rows have been entered 
78 Leave blank 
79 8d 80 Enter truth table number 
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OBJECTIVE SPECIFICATION 

CHARACTER CARD 

/Cot rJ nttnnnn tnntnou tnoennu tonnnnn m nnnnn nttnnnn tnntnnn tootaoe nrroonn en 

1 

IIBBBBI BBp11BBp B1/1BB111111 BB1111il BI BIIIII BIBBIIIIBBII BIIIBBI/BIIIBIBBIIIIBII 

I III I I IIII I I IIII IIIIIIII I I I 1111111 1 1 11III I I III1111 I11III IIIIIi11 1/11111111 111111 

2P2P1t21tPPPPPPPPPPZ22P122ttPZ12221PPP2t2Z 22222ZtP ZPiZ2222Z2PtPtZ2ZZZ222tZ PPP22i 

7333337JJ 773333 J 373 3333IJ7733333333333773333733773337773333373333333777333333333 

99/444441//d/4/1/ddd/dd 4911/1d1/41///d11/1//1119d/41/11/1//111/11////////111/4/4 

S SSS/SSSSSSS66SSSSSS65SSSSS655S SSSSSSSSSS955SSSS999SSS5595SSSS695555555555355555 

66666666666666666666666666666666666666666666fi 66666666666666666666666666666666666 

1117i777i11111711i11111711117711711711 i11ii]Ii7771771117111111117771117777771117 

B BBBBBBBBBeBBBB 998688BBBeeBBBBB88BBBeeBB8BB888BBBBBBeeBBB88BBBBBBBBeeeBBB BBB BBBB 

999999999994999999999999~999999~999999~99999999999999999999999999999999999999999999 r 
W® 

:~ ~ .,m n~ an n . . au«,~aa~~a.nn~on:~:~u Huvvaswnvuwauvun nn nnr.rsn lino./ 

NOTES 

A. An entered dot corresponds to a high voltage output 
B. Acomplete card deck consists of 5header cards,tset up card and 128 character cards 

2609—F, I,N 
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2607-F, I, N 

FEATURES 
• Static operation—no clocks 
• Access time: 450ns max 
• Single SV power supply 
• TTL compatible inputs and outputs 
• Power dissipation: 525mW 
• Tri-state outputs 
• Mask programmable chip select for easy 

word expansion 
• N-channel silicon gate technology 
• Standard 24-pin package 
• Designed for system applications requir-

ing high performance, large bit storage 
and simple interfacing 

• 2 chip selects (CSI, negative true; 
CS 2/CS 2, either negative true or positive 
true at mask level) 

• Pin for pin compatible with Intel 2708 
electrically programmed erasable ROM 
and Intel 2308/8308 ROM, except only 
requiring +SV supply 

• All inputs capacitive and do not sink or 
source current 

ABSOLUTE MAXIMUM RATINGS 

PIN DESIGNATION 

PIN NO. FUNCTION 

A~As 
Oi-Oa 
CSi, CS2 
NC 

Address inputs 
Data outputs 
Chip select inputs 
No connect 

PARAMETER RATING UNIT 

Temperature range 
Tn Operating 
Tsrc Storage 

All input, output, and supply voltages 
with respect to ground pin 

0 to 70 
-65 to +150 

-0.5 to +7 

°C 

V 

PIN CONFIGURATION 

F,I,N PACKAGE 

A, C 
^~ C 
A, C 
A, C 
A~ C 
A, C 
A, C 
^~ C 
~~ C 
o, to 

o, n 

ASS 12 

BLOCK DIAGRAM 

cs, —► 

CSz/CSC

za voc

23 A, 

22 A, 

21 NC 

20 CS, 

19 NC 

18 CSz/CSz

n o, 

i6 0, 

15 O, 

1a o, 

13 O. 

DATA OUT 1 DATA OUT 8 

OUTPUT 

BUFFERS 

Bi92 BIT 

ROM MATRIX 

)10P9XB) 

1 t 

1 
DECODER 

1 
INPUT 

BUFFERS 

t 
Af 
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2607-F,I,N 

DC ELECTRICAL CHARACTERISTICS TA = o°C to 7o°c, Vcc = 5V ± 5%, vss = Ov 
unless otherwise specified. 

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Min Type Max 

Input voltage 
VIL Low 
VIH High 2.2 

0.65 
Vcc+1.0 

V 

Output voltage 
VoL Low 
VOHt High 

IpL = 2mA 
IpH = 1mA 2.4 

0.45 
V 

ILI Input load current VIN = 0 to 5.25V 10 µA 

ILo Output leakage current Chip deselected 10 µA 

Icc Supply current 80 100 mA 

PD Power dissipation 400 525 mW 

Capacitance 

CIN Input 
Cour Output 

TA = 25°C, f = 1MHz, Vcc and all 
other pins tied to Vss 

7.5 
15 

pF 

AC ELECTRICAL CHARACTERISTICS TA = o°C to 7o°C, vcc = 5V ± 5%, Vss = Ov 
unless otherwise specified, Output load = 1 TTL gate, 
Input pulse levels = .65V to 2.2V, Input pulse rise and fall times = 20ns, 
Timing measurement reference level: VIH = 2.OV, VOH = O.6V, VIL = VOL 

PARAMETER TO FROM 
LIMITS 

UNIT 
Mln Typ Max 

Delay time ns 
tncc Output Address 200 450 
tcot Output Chip select 1 85 160 
tcoz Output Chip select 2 85 160 

tOF Float time Output data Chip deselect 70 160 ns 

NOTES 

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent 
damage to the device. Th is is a stress rati ng only and fu nctional operation of the device 
at these or any other conditions above those indicated in the operational sections of 
this specification is not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. 

2. Typical values forTA = 25°C and typical supply voltages. 

TIMING DIAGRAM 

IACC 

ADDPESS 
Ao Ay 

CS, 

1 

♦

~tC01 

IDF 
~~ 

t 

~~ 

OS,iCs, 

- J 
Icoz 

DATA r DATA INVALID ~ DATA VALID DATA 
O, O, L INVALID 
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2607-F,I,N 

CARD FORMAT 

IDENTIFICATION CARDS 

Column 8, 9 
Custom designation "CN", 

Basic part type 

Column 10, 11, 12, 13, Column 15, 16, 17, 18, 19 Column 22 
Custom number (assigned "Coded" Chip select code 
by Signetics) ~ ~(CS2) 

C 26 P7 VCN CODES PCME MEMQPIES P/N 135216—] 

1 1 1 111 11 1 1 11 

1 1 1 1 111 1 1 1 

OOOOI OBI BBOBBo00010B0A00000e0BBBIBeB019111BIB11111111111111111111111111111111111 

iiiiiilliiiiiiiiiiiiiiiiijiiiiiiiiiiiiiiliiliiiliiliiiiiiiiiiiiiiiiiiiiiiiiitiii 

t lI 121222tititttt2t2iti121122ti1!l22t12ititi2tliitiiilliti!!lt2f itiittlt2tii2221 

Person responsible for reviewing Signetics 
computer generated truth table 

.t TI•. FF'. Et~C IrEEF'• FFIi. ;--

1 1 1 11 11 11 11 1~1 

1 1 1 1 1 III 1 1 
O 0011000/O OOOoo0BB0I000000800000000000000000000000B0BBBBB000000AB000.000000080000 

1 111 1 11 1 11~1 11'I~~I II II I Il1 1~1 ~I~1111 1 1•I I +1 111 Is 1 ~11 1 1 1 1• I 1 13 1 1~1 1 i l l l l l l l l l l l l l ll3 1 1 1 1 1 1 1+ 1 1 13 1 1 i 1~1 

t 22tPt2tl tt22122212Pt2tt?t2212222t22222tttitlttltiPt2222ttttPP2t2tt21tt111112122 

Street address 

" f•0 NINI ING FC ~: 

1 
,s 

1 11 1 11 

1 1 11 
000011 O/OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOB00000000000000000000000000000 
i ,•s,, ,,nn nn~,ni,vunne~rza v~:nnz,a zn uuHxvn.na•~•+u ~~rsnnunw,~sz~,v,sv s,vx~xuuu.rxenn noon ursnnnn,o 
I I I I I I I III II I I I I 111 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 I I I I I II I I I I I I 1 1 I1 1 1 1 1 1 1 1 1 1 1 1 1 1 

22122111224222!11P2ttt22i121222ti12122tt2221111222222itttt2tt111222t2211i11P22t2 

City State Zip 

1'MMY~+PI F. i'PI IFf G'N Iv ~-0;~f. 

1 1 1 11 11 11 

11 1 1 111 
Bo11oo110001BBoe000e000000l00000aoeceooeeeol0000clBBBBOBaa000000eanoeaa0000e000B 

i iiiiii ilil~iillin+li~ifl+ii iiii~i~ii
+,
~iiiinlil • I~~u'ili~i'i ii 'i+iiiiii~i~iiiiiiiiii~ii~ii+i~i~ii~i+~i~i 

221112222212211122222221t2tPP1t2221221112111221212221222P211122221:1171172222222 

Company name 

F'PNICM MEMEFIE<' INC. 

1 1 1 1 11 1 11 

11111111 1 
0000eoaaoee000eolaooBB0000lBBB0000noa00000lBB0000000eeee0000eeoolBe000e0000aooBB 

II III I I III11 1 1 1 1 1 1 1 IS+I I+ I III+I +I I I IIII I I III I I I++I+ I II I I~I~I I IIII I sl 1 1111+ 1+ l 1 1 1 1111 l+ 11 1 1+ 1 111 

P 221212222211t2111Ptt222221211211tt1121i2112221t222222t2222222Y221221111P122222t 

Column 26-80 
Customer identificaton 
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2607-F, I, N 

INPUT FORMAT 
A. For a N words X 8-bit organization only, 

cards 2 and the following cards should 
be punched as shown. Each card speci-
fies the 8-bit output of 8 words. 

B. Paper Tape Format 
The paper tapes which should be used 
are the: 

1. 1" wide paper tape using 7 or 8-bit ASCII 
code, such as a model 33 ASR teletype 
produces: 

The format requirements are as follows: 

1. All word fields are to be punched in con-
secutiveorder, starting with word field 0 (all 
addresses low). There must be exactly N 
word fields for the NX8 organization. 

2. Each word field must begin with the start 
character B and end with the stop character 
F. There must be exactly 8 or 4 data charac-
tersbetween the B and F forthe NX8 organi-
zation. 

NO OTHER CHARACTERS, SUCH AS 
RUBOUTS, ARE ALLOWED ANYWHERE 
IN A WORLD FIELD. If in preparing a tape, 
an error is made, the entire word field, 
including the B and F must be rubbed out. 
Within the word field, a P results in a high 
level output, and an N results in a low level 
output. 

3. Preceding the first word field and following 
the last word field, there must be a leader/ 
trailer length of at least 25 characters. This 
should consist of rubout punches (letter key 
for Telex tapes). 

4. Between word fields, comments not con-
taining B's or F's may be inserted. Carriage 
return and line feed characters should be 
inserted (as a "comment") just before each 
word field (or at least between every 4 word 
fields). When these carriage returns, etc. are 
inserted, the tape may be easily listed on the 
teletype for purposes of error checking. 
The customer may also find it helpful to 
insert the word number (as a comment) at 
least every 4 word fields. 

5. Included in the tape before the leader 
should be the customer's complete Telex or 
TWX numberand if more than one pattern is 
being transmitted, the ROM pattern num-
ber. 

6. MSB and LSB arethe most and leastsignifi-
cant bit of the device outputs. Refer to the 
data sheet for the pin numbers. 

MSB —
LSB —

Decimal word 
address beginning 
each card 

I I~ 

8 Data fields 
i 

Decimal number 
indicating the 
truth table number 

~~ 
rl tl~f~.F~ ~~6f f ~f~. ~:Ivfif+~Lr fiNHIUiFF'r fl'r Ff~f:FP r~fifiFFf~I'!F ill 

11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 
IIIIIBBoc6o61B666BB0006BBBBBoo66BBB6BBBoou6BBrBoou6000BOBBBoo66BBBBBoo B0009BBB11 
i i iiiii ii ~hjiiii~i ~iii~ii~i~iii'~i~iiiiii~iiiiiiiiii~f~iniiiii~i~ii~i~iiiiiiiii~i~ii~i'iii~i~i~~i'ii~i~ii~hi 
2tt22t PPtt B26P2E6Ytts:B BY3YPtz92s:6 B77YY2BBt 222t2t2PB2222t17 t2t Pzi PBtPPYY2BB216t 

377777777777737137737773733)17337777737777733117733777317777773i31777J3171773373 

uBaBBUBBaBBBecc9tt9a9BBB9e9taBuanBu9<aaBaBBBnu6Btu~nBBauuuau9uneB 
ssssssslslllllsssssllissssllllssssssllsslssslllsssslllllssssllsslllsssllssllssss 
66666666666656666666666666666666666666666666666666666666666666666666666666666666 

Ii111111111771711117111111171111711171111111111111/11711111777111171711111771711 

B BBE BBBBB8868BBBBBBB9BBBBBBBBBBBBBBBB89ABBBBBBBBBBBBBBBB86BBBBBBB8868B B866BBBBBB 

1999999999999999999!9991999999999999999999999999999999999999A9999!999999999999^9 
. . ~ . s . r ~: ®"..i ,+n.~u.,n,,,,,, ,,,,,,, ,,,,.n.nxn•uu.,~,~,wnunssr~sruvusrsi....,..,......uunn ~nnun.,,,.... ~a 

COLUMN DATA 

1-5 Punch the 5 digit decimal equivalent of the binary coded location 
which begins each card. The address is right justified, i.e., 
00000, 00008, 00016, etc. 

6 Blank 
7-14 Data field 
15 Blank 

16-23 Data field 
24 Blank 

25-32 Data field 
33 Blank 

34-41 Data field 
42 Blank 

43-50 Data field 
51 Blank 

52-59 Data field 
60 Blank 

61-68 Data field 
69 Blank 

70-77 Data field 
78 Blank 

79-80 Punch same 2 digit decimal number as in title card. 

EXAMPLE OF 256X8 FORMAT (N = 256) 
Start Character ~ Stop Character ~ 

Data Fieltl MSB LSB 

r'. R K Leatle ubout ey 
for TWX and Letter B P P P N N N N N F B N N N N N N P P F ••• B N P N P P P N N F 

Key for Telex lai least I J I I 1 I I I I 
25 frames!. Word Fieltl 0 Wortl Field 1 Wortl Fieltl 255 

t• 

Example of 1024X4 format M = 1024r 

Start Character 

Leader: Rubout Key 

for TWX and Letter 
Key for Telex lat least 
25 frames. 

Slop Character 

Data Field M 

♦

SB LSB 

• ~ Trailer: Rubout Key 
B 1P N P N IF 

BL~ 
N 

N~ 
N 

_ 
N
J 

F ••• g p p p P F 
for TWX antl Letter 

'Y J I I Key for Telex iat least 
Word Field 0 I Wortl Fieltl 1 Wortl Field 1023 25 trames~. 

Comment 
iSee Section 
B-a 

Trailer. Rubout Key 
for TWX and Letter 
Key for Telex iai least 
25 Iramesl. 
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2608-F,I,N • 2608-1-F,I,N 

FEATURES 
• Static operation—no clocks 
• Access time: 

2808: 550ns 
2608-1: 450ns 

• Single SV power supply and ground 
power connections 

• TTL compatible inputs and outputs 
• Power dissipation: 400mW max 
• Tri-state outputs 
• 4 mask programmable chip selects for 

easy word expansion 
• Low threshold n-channel silicon gate 

technology which allows ease of use with 
low voltage logic families such as 
transistor-transistor logic 

• Standard 24-pin package 
• Fully decoded 

BLOCK DIAGRAM 

ROW ADDRESS 
INPUTS (A,-Ay) 

CSo
CS, 

cs, 
CS, 

COLUMN ADDRESS 
INPUT (Ao-A,) 

6 

ADDRESS 
BUFFERS 
AND 
ROW 

DECODER 

'Chip select code 

is mask programmable 

~ D
00 
~U 

D 

PIN CONFIGURATION 

F,I,N, 

GROUND Q 

DATA OUT 0 © 

DATA OUT 1 © 

PACKAGE 

m ADDRESSO 

® ADDRESS 1 

® ADDRESS Z 

DATA OUT 2 0 ® ADDRESS 3 

DATA OUT 3 © m ADDRESS 4 

DATA OUT a Q m ADDRESS 6 

DATA OUT 5 Q ~ ADDRESS 6 

DATA OUT 6 0 m ADDRESS 7 

DATA OUT 7 Q m ADDRESS 6 

CHIP SELECT 0 mi ® ADDRESS 9 

CHIP SELECT 1 m m CHIP SELECT 3 

VCC ® ® CHIP SELECT 2 

ADDRESS BUFFERS 
AND 

COLUMN DECODER 

16X6 

60X16Xa BIT 
STORAGE MATRIX 

16X6 

COLUMN SWITCHING MATRIX 

~iiiiii'1 

ABSOLUTE MAXIMUM RATINGSI,2 

DATA OUTPUT PINS 

PARAMETER RATING UNIT 

Temperature range 
TA Operating 
TSTG Storage 

All input, output and 
supply voltages with 
respect to ground pin 

0 to 70 
-65 to 150 
-0.5 to 7 

°C 

V 
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8192 -BIT STATIC M-OS ROM { 1024X8 2608/2608-1 

2608-F,I,N ~ 2608-1-F,I,N 

DC ELECTRICAL CHARACTERISTICS TA = 0°C to +70°C, Vcc = +SV ± 5% (unless otherwise noted)3,a,s,s,T 

PARAMETER TEST CONDITIONS LIMITS UNIT 
Min Typ Max 

Input voltage V 
VIL Low -0.5 0.65 
VIH High 2.2 

Output voltage V 
VoL Low IoL = 1.6mA 0.45 
VOH High IOH = 100µA 2.4 

IIN Input load current 0 <_ VIN < 5.25V 10 µA 

Output leakage current Device deselected 
ILOH Vo = 2.4V 10 µA 

ILOL Vo = 0.4V 10 

Icc Supply current Vcc = 5.25V, TA = 0°C 80 mA 

Capacitance pF 
CIN Input VIN = OV 7.5 
CouT Output VouT = OV 15 

AC ELECTRICAL CHARACTERISTICS TA = o°c to +~o°c, vcc =+sv ± 5%a,s,,o 

PARAMETER TO FROM 2608 2608-1 UNIT 
Min Typ Max Min Typ Max 

tR Read cycle time 550 450 ns 
tco Enable timelt Output Chip select 300 300 ns 
tco Disable timell Output Chip select 10 150 10 150 ns 
to Access timell Output Address 100 550 100 450 ns 

NOTES 

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent 
damage to the device. This is a stress rating on ly and fu nctional operation of the device 
at these or at any other condition above those indicated in the operation sections of 
this specification is not implied. 

2. For operati ng at elevated temperatures the device must be Berated based on a+150° C 
maximum junction temperature and a thermal resistance of 50° C/W junction to 
ambient. 

3. This product includes circuitry specifically designetl for the protection of its internal 
devices from the damaging effects of excessive static charge. Nonetheless, it is 
suggested that conventional precautions be taken to avoid applying any voltages 
larger than the rated maxima. 

TIMING DIAGRAM 

ADORESSES~ 

CHIP SELECTS' 

DATA OUTPUTS 

iR 

4. Parameter valitl over operating temperature range unless otherwise specified. 
5. All voltage measurements are reterenced to ground. 
6. Manufacturer reserves the right to make design and process improvements. 
7. Typical values are at+25°C, typical supply voltages, and typical processing 

parameters. 
8. Input levels swing between O.65V and 2.2V. 
9. Input signal transition times ere 20ns. 

10. Timing reference level is 1.SV. 
11. Output load is one standartl TTL loatl plus 130pF. 

 a 
tC0~I I ~ ~ rCD 

~  to 
NIGH IMPEDANCE 

'Customer chooses particular chip select code desired. The other 15 combinations of 4 
chip select inputs disable the outputs. 

O 
w 

M 
O 

s;~n~t~es 237 



2608-F,I,N • 2608-1-F,I,N 

PIN DESCRIPTION 
Addresses 
These 10 TTL-compatible inputs are de-
coded on-chip to select one of 1024 8-bit 
bytes. Since the 2608 utilizes static logic 
throughout, a change in addresses results 
in a change in data as long as the chip is 
selected. Access time is measured from the 
point where the last address input became 
stable. Cycle time and access time are equal 
in a static ROM design. 

Chip Selects 
There are 4TTL-compatible chip select 
inputs for the 2608. Only 1 combination of 
these 4 signals enables the chip. The other 
15 disable the chip. The particular enabling 
combination is chosen by the customerand 
specified on the first punched card of the 
customer card deck. A positive logic con-
vention is assumed. 

Data Outputs 
The 8 data outputs are push-pull buffers 
capable of driving one standard TTL load 
plus a 130pF load capacitance. These out-
putsare placed in the high impedance state 
when any one of the disabling combinations 
of the chip select inputs is present. 

CODING FORMAT 
Coding data for the 2608 may be sent to 
Signetics via punched cards or via a written 
truth table. Cards are preferred since errors 
are essentially eliminated. 

On receipt of a card deck, Signetics will 
translate the card deck to a truth table using 
the Signetics Computer Aided Design 
(CAD) facility. The truth table will then be 
sent to the customer for final approval. On 
receipt of final approval, Signetics will pro-
duce masks and proceed with manufactur-
ing. 

DATA CARDS 
Columns 
12-75 Hexadecimal data coding 
77-78 Card number (starting 01) 
79-80 Total number of cards (32) 

Column 12 on the first card contains the 
hexadecimal equivalentof bits D7thru D4 of 
byte 0, while column 13 contains the hexa-
decimal equivalent of bits D3 thru D0. Col-
umns 14 and 15 contain byte 1, columns 16 
and 17 byte 2, and so on. 

The first card contains the first 32 bytes. 
Columns 12 and 13 on the second card will 
contain byte 32 (the 33rd byte). A total of 32 
cards will contain 1024 bytes of 8 bit. 

CARD FORMAT 

IDENTIFICATION CARDS 

Column 8, 9 
Custom designation "CN" 

Basic part type 

Column 10, 11, 12, 13, 
Custom number (assigned 
by Signetics) 

Column 15, 16, 17, 18, 19 
"Coded" 

~.revtt~ rnrrt 
1 1 111 

1 1 
000alooloaooa00000000a00000a0000000aoloola_0000a000aoollooa0000aooa00000aeooe000a 

i i i i i illiiiiii~i'i~i ~t iiii'iiiliiii~iin iii 111(11(11'1 jiiliiiiiiiiiiiii 1111111 it 1'11'11 iii 

l t12t117Y it P22 ttit 222ttt2tiltttttt St 21tt22 1112122 iiitii 22tttl ti 2ttttttttt22i2222 

PCI"E MEM['G'I E.` F'iH I3`~"c 17-1 
11 1 1 11 

Column 21,22, 23, 24 
Chip select code 
(CS3, 2,0) 
Column 26-80 

ustomer identificaton 

1 1 111 1 1 1 

Person responsible for reviewing Signetics 
computer generated truth table 

/1 1 1 nuu n 1 1 
( 1 1 1 1 1 111 1 1 

Iill,~olrc000noo[eloccoo~a0000000000000000000000a000000000000000a000000000a0000 

i ili i i i i iiniii i i i ii~iuiii i iii~ii i iiini~i 
., 

~ii i i~ iiii~i 
,i 
~il li'i 

~, 
i"i 'i 'i

„
111 u~~i l~iui~il 

  <1:~I:~.:IUIsi„+Ian::razlu::zaziz,iza?rttsznatrttt+::uirazsauslz 

Street address 
ii~~I flu"~ Fi ~I 

1 c 1 11 1 11 

1 1 n 
0000ll olaa00000a000aa00000000aaoaan00000000000a000n0000ca000000ae000000nn0000000

i i i i i i i i i~i' ~i ~i i~i ~ilii'iii~i ~i ~i ~i iii ~f'ii'iiiiii ~i'i~i'i i~iiii'i~'ii'i'iii~iii 1'111'1(1 i'i~i ~i ~i lei ~i ~i ~i i'f 
zs:zzziiztsz:iii:zzsi¢zz~:s:zsss::a~77i~:iilttiii:Irattztlt7l:s:s:s:zs:itzilizzt 

City State Zip 

1 1 1 11 11 11 

n 1 1 m 
o o11aa11orala00000~olooaual00000r,n000000a000a00000eoaa000n000nooaonooaoaaaoaaoe~ 

t iui i i itni i ili i ~ni ilinn~ ini i i i ini ;ut i i i i iui i i ini i ini in~ ini i i i i i '~ -~.

221t2PP7YP2L"7221Y221172222t7i2'.'1[22i 7122E Yf(72P222222227 Yt2t7 F22:i2?22 PY t22. 21 

Company name 
~Fl~iCP~ ~'Er-iF7E` II~C. 

1 1 1 1 11 1 11 

1 1 111 111 1 
oaooa000000000001~000_0000aaou000aon0000aaooa000000a00000c000000000000a000noaa000 

i i ili i i i i(i i i iiiiiiT~i ii' T~i i~iii~i ~iii~ii~iiiii iii ~iilii ii'i i'iiiii'ii~f i,a>i"t'i,iiii'ii ~i i,i ,i ~i ~i ,i ~~i 
Y 2PP 2E 2222222Y 221221t2t1P222222^.2PPk T221i 22212Y22222222222722221YtPP22t222222222 

BINARY TO HEXADECIMAL 
CONVERSION 

BINARY 
COMBINATION 
DO-D3 or Dr-D7 

HEXA-
DECIMAL 

CHARACTER 

0 0 0 0 0 
0 0 0 1 1 
0 0 1 0 2 
0 0 1 1 3 
0 1 0 0 4 
0 1 0 1 5 

0 1 1 0 6 
0 1 1 1 7 
1 0 0 0 8 
1 0 0 1 9 
1 0 1 0 A 
1 0 1 1 B 
1 1 0 0 C 
1 1 0 1 D 
1 1 1 o E 
1 1 1 1 F 
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2580-I,N 

DESCRIPTION 
The 2580 has a Read input which controls 
the entry of data from the ROM into output 
latches. Three-state outputs allow OR-tying 
for implementing larger memories. The out-
puts are enabled by a programmable 4-bit 
select code applied to 4 binary chip select 
terminals. 

BLOCK DIAGRAM 

AO O 
Al O 
A2 O 
A3 O 
A4 O 
A6 O 

4 

READ GND ACC ADD EGG 

0 3 ~2 ~1 p24 q16 

READ 
GENERATOR 

ROW 
)ECODER 
(1 OF 64) 

64 

A6 O'"  COLUMN 
q7 1t DECODER 
AB 012  I (1 OF 6) 

6192 BITS 
64 X 126 MATRIX 

Aq /0 3 ICOLU MNi 

A10 0
14  DECODER 

(1 OF 4) l 

CS4 020 

CS30 21 

C520 22 

CS1 023 

CHIP 
SELECT 

COLUMN SWITCH 
MATRIX 

V C ADD ACC ADD ACC ADD ACC V D 

O 
OUT 4 

17 
O 

OUT 3 

ABSOLUTE MAXIMUM RATINGSI 

O O 
OUT 2 OUT 1 

PARAMETER RATING UNIT 

Temperature range 
Ta Operating 
TsTG Storage 
PD Power dissipation at 70°C2 

Input and supply voltages 
with respect to Vcc3 

0 to 70 
-65 to 150 

730 
0.3 to -20 

°C 

mW 
V 

PIN CONFIGURATION 
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2580-I,N 

DC ELECTRICAL CHARACTERISTICS TA = o°c to 7o°c, vcc = sv ± s°i°, VDD = OV, VGG = -12V ± 5% 

unless otherwise noted.4ss,7, 

PARAMETER TEST CONDITIONS LIMITS 
UNIT 

Min Typ Max 

Input voltages V 

VIL Low 0.6 

VIH High 3.4 5.3 

Output voltage V 
VOL Low lot_ = 1.6mA 0.5 
VoH High IOH = 100µA 3.8 

I~l Input load current VIN = -5.5V, TA = 25°C 10 500 nA 
It_o Output leakage current VouT = OV, TA = 25°C 10 1000 nA 

Supply currentg mA 
Icc Vcc 23 35 
IGG VGG 23 35 

CIN Input capacitance f = 1 MHz, VAC = 25m p-p, VIN =VCC 10 pF 

AC ELECTRICAL CHARACTERISTICS Tq = 25°C, VCC = 5V ± 5%, VDD = OV, VGG = -12V ± 5% 
unless otherwise specified. 

PARAMETER TO FROM LIMITS 
UNIT 

Pulse width 
tRPW Readlo 

Min Typ Maz 

650 
500 

500 
400 

ns 

tRPW Read11 

Address time 
tnD Delayl2 
tAH Hold 0 

50 
ns 

Delay time 
tA1 
tA2 

Output 
Output 

Address 
End of read pulse 

625 
250 

950 
350 

ns 

NOTES 

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent 
damage to the device. Th is is a stress rating only and functional operation of the device 
at these or any other conditions above those indicated in the operational sections of 
this specification is not implied. 

2. For operating at elevated temperatures the device must be Berated based on a+150°C 
maximum junction temperature and a thermal resistance of 110°C/W junction to 
ambient. 

3. All inputs are protected against static charge. 
4. Parameters are valid over operating temperature range unless specified. 
5. All voltage measurements are referenced to ground. 
6. Manufacturer reserves the right to make design and process changes and 

improvements. 

TIMING DIAGRAM 

READ 

ADDRESSES 
AND CHIP 
SELECT 

~rRPW rRPW~ 

' SV  

OV 

IAD t— +— tAH tA2 

SV 
ADDRESS _ ADDRESS ADDRESS 
MUST BE MUST BE MAY CHANGE STABLE STABLE 

ov -- -J -----

'SV 

OUTPUTS 

ov — J 

7. Typical values are at +25°C and typical supply voltages. 
8. Guaranteed input levels are stated for worst case conditions incl ud ing a ±5%variation 

in Vcc and a temperature variation of 0°C to 70°C. Actual input requirements with 
respect to Vcc are VIH = VCc -1.85 and VIL =Vcc -4.15V. 

9. Outputs open, tRPW = SOOns, tgcw = SOOns. 
10. During tRPW addresses are decoded and sent to the memory matrix, and the stored 

memory data is moved to the data inputs of the output RS latches. This data is clocked 
i nto the output latches at the end (fall i ng edge) of the read pulse. After tae, data appears 
at the output terminals. 

11. During tRPw data is clocked into the output latches and the address decoders are 
precharged in preparation for the next cycle. 

12. Addresses must be stable within 50ns after the read line rises and must remain stable 
until the read line falls. 

= tA1 —~ 

ADDRESS 
MAY CHANGE 

sao s;~nnt~es 



2580-I. N 

CARD FORMAT 

Column 
Custom 

Basic 

IDENTIFICATION CARDS 

8, 9 Column 10, 11, 12, 13, Column 21, 22, 23, 
designation "CM" Custom number (assigned Chip select code 

by Signetics) (CS4, 3, 2, 1) 

part type / Column 26-80 

1 —Customer identification 

24, 

/25A ON /CP+ C~I'EP 1100 FPNI'C~M MEI^CPI F~ PiN 135216-I 
1 1 111 1 1 1 11 

1 1 1 11111111 11 1 
aaoloola0000000000000all oa000a000000000looloa00000aoaaaeooaoaooaaooa0000000000ee 

iiil i iliii~iii~iii~i ~i iijjl liijiii~i iiiii~iiiliiliiliiil~iliiiiiiiiiiiiiiiiiiiniiiiii 

I2i1t2121:::222122::2222221121122211::21:22:2::212::2:2:22::2::22:22::!2221 i:tit 

Person responsible for reviewing Signetics 
computer generated truth table 
PTTN. Sk. ENG lNEEP. PP~D. MCP. 

i t 1 u u u u 1 1 
1 1 1 1 1 111 1 1 

aooll000l0000000eoolaoaooa000a0000000000aaaa000000aeaaoaa00000a000000aaa00000000 
1111 1 1 1111 1 1 1 1 1111 I IIII~~I I I~I 111 1 1 1 1 11 1 1 111 I~I I I I I III I I I I I I I I I I III I I~I I I I I I I~II 15 1 1 1 1 1 

2221112212::::211:::222:::2222::::2:1::::2:2:::2::112:::2::22::122:2:2::2212::11 

Street address 

_sro 1nnlane Pc 1~ 
1 l u l n 

1 1 u 
oaooll ol000aa000000000000aaoaooaaaooaaa00000a000000aaooca000000aaa0000aoaoaao~000 

I I I I I I I I I I I I I I I I III5 1 1 1 1 I I~I I I I5 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 IC I I 1 1 1 1 I I~I I I I I I5 1 1 1 1 1 1~1 I 515f15 1 1 1 1 1 I I5 1 1 1~1 

1121211±t 211121tt2211t11121221112222122212t 2111212111 211112111121111111112122212 

City State Zip 

NNHYVPI F~ CPI IFNPNIP uq OP6 
1 c 1 1 11 11 11 

u 1 1 w 
0011oo11aoola000a000aa0000looa0000000aaaaa000a00000000000000a00000000000000aooao 
iii n il ll~i ~iii~il~i ~i ~i viii il~iiiliiiiiiiiiiiiii i~iitiiiiiii i~iiiiti 11111 i~ii'iiiii~n iii iiii~ii 
221i222t2t222222t2211221222221i222122222222t22i22tt22Y1222tttt222221tt22 122222 tt 

Company name 
F F2~I~CM MFP'CF IES INC. 

1 1 1 1 11 1 11 

1 1111 111 1 

000000aoaa000aaoloaaoaoa0000aa000aaa000aa000000a00000eoa00000a0000000aa000aeaooa 
l iil~ i i ii~i ~i ~i ~u~i

„
~I iiiii~~iiiiiiiiiiuii~iiiiiiii~ii niiiiiiiiiiiiiiitiiiiiiiii iii 111111 

22121t221222111212222222t2212 t121111121t11122221122t1t2122122221112122211211t211 

EXAMPLE 

~oco=Po31 opOn onnl iuilP 01-,11 P2 nn p121 n11n r211 1Dnn 3Pn1 1fi~3o liar 
Reserved. 
tar 
comments 

Illloll000llllolllaollololl000lolltllolooloolol0000tllllooll000lolooloaoo/o//oD/// 
:o laa~an nnslmnn nn.ulsxlrnnwu anursaanuso si szu sl ssusrusswn uuulsacnea ts,nnt Ara+snnanr 

I I I I l l 1111 1 1 1 1 1 1 1 111 1 111 1 1 1111 111 1 1 11111 1111 1 1111111 1 1 111 1111111 111111 111i131111 

212221222222222222221222Z22222222222222222222122222222222222222222222221ZZ22YZt2 

J3333J33J333J3333333333333333337333J333333333J3333333333333333333333333J73393373 

444444E44444444444<444d94444444444444444444444444444449414A444444444u5.3431 ifDAr 

SSSSSOSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS;SSSSOSSSSSSSSSOSS535Si55S5555 

6066066b66'6666666666666606656606C0066660666666666Gfi6666666666660GOCG6Gu66b6D£006 

77177777717111171111777711711717111717711117777717777177177 i771711777I1111J7i771 

Otl0000tltl88tlO88tl80088008tltlO8tl808tlBO8888tlOfi8tltlOtltl80tltl008tltl00tltl00Etlfi0osObsflo08A6/31 

99959°999999g9999999999999999990990tl597999399S90J00999999999990,V P,09'IppvY59995?98 i s f ~ 5 o I 1 i6 i1 N193B ii.]I]NES.fil it E9101iR...tl..e.,H,9,Oli ~i,v,4 t5 ~e,,,6.v.0 ~i S3515, 55 f4513d Sv6i 6i 6i:, i~r; 65 EI Ee E,o li lq ll vtE Jt>~%i i9Y „u [fit] 
IS 

s~nnt~cs 

CODING FORMAT 
Coding data for the 2580 may be sent to 
Signetics via punched cards or via a written 
truth table. Cards are preferred since errors 
are essentially eliminated. 

On receipt of a card deck, Signetics will 
translate the card deck to atruth table using 
the Signetics Computer Aided Design 
ICAD) facility. The truth table will then be 
sent to the customer requesting engineer 
for final approval. On receipt of final appro-
val, Signetics will cut the rubylith mask and 
proceed with manufacture. 

DATA CARD FORMAT 
Columns 
1-4 Decimal equivalent of first 

data word location 
Example: 0124 
Note: Leading zeros must be 
used for addresses from 
0000 to 0999 

5 Dash (—) to separate num-
bers 

6-9 Address of last word on card 
10 Blank 
11-14 First data word (Oa, Os, 02, 

03> 
15 Blank 
16-19 Second data word 
Etc.thru 71 
72-80 Reserved for comments 

(these columns are ignored 
by the computer) 

Up to twelve (12) data words can be coded 
on one card. Less than 12 may be used as 
long as the first and last addresses are given 
in columns 1-9. 

241 



2600-F,I,N • 2600-1 - F,I,N 

DESCRIPTION 
The 2600 outputs appear and remain in a 
steady state condition until a new address is 
read. The 16,384 bits are organized as 2048 
addresses with 8 output lines. Full address 
decoding is performed on chip. The 2600's 
size enhances its usage in any high density, 
fixed memory application such as logic 
function generation or microprogramming. 
Programming of the device is accomplished 
via the use of one custom mask during 
device fabrication. 

FEATURES 
Completely static 

• Utilizes MOS n-channel si-gate 
technology 

• Clocked or unclocked operation 
• Access time: 300/550ns max 
• Single +5V power supply 
• 2 output enable controls allow: 

Wire OR'D three-state outputs for ex-
panded memories 
2048X8 or 4098X4 organization 

• All inputs and outputs directly TTL 
compatible 

• Pin compatible with EA4800 and EA4900 

BLOCK DIAGRAM 

ABSOLUTE MAXIMUM RATINGS1

PIN CONFIGURATION 

PARAMETER RATING UNIT 

Temperature range 
Tn Operating 
TSTG Storage 
Po Power dissipation 

Voltages on all inputs and 
supply pins 

0 to 70 
-65 to +150 

Hermetic 1.25 
-0.5 to +7.0 

°C 

W 
V 

gas s;~nnt~cs 



2600-F,I,N • 2600-1 - F,I,N 

ELECTRICAL DRIVE REQUIREMENTS o°c <_ TA <_ +7o°c, a.75v <_ vcc <_ s.2sv 

PARAMETER TEST CONDITIONS2,3
LIMITS 

UNIT 
Min Typ Max 

Input voltage Address read, address input and 
output enable 

V 

VIL Low -0.5 0.8 
Vw High 2.2 Vcc 

Output voltage TTL interface V 
VoL Low data Io = 1.6mA 0.2 0.4 
VOH High data Io = -100µA 2.4 3.5 Vcc 

ILI Input leakage current Test pin at V =Vcc max, Other 
pins at ground 

10 µA 

Icc Supply current Vcc =Vcc max 25°C 80 115 mA 

Capacitance OV bias, f = 1MHz pF 
CIN Address input 5 7.5 
CAR AR input 5 7.5 
CouT Output 7 10 

TIMING SPECIFICATIONS o°c <_ TA <_ +7o°c, a.7sv <_ vcc <_ s.25v 

PARAMETER TO FROM 
TEST 

CONDITIONS2,3 
2600 2600-1 

UNIT 
Min Typ Max Min Typ Max 

CLOCKED MODE 
Tcvc Cycle time 500 300 ns 

Pulse width 
ARpw Address read 300 150 100 50 

ns 

Delay time 
TACO 
TARD 

Output 
Output disturb 

Address 
Address read 75 

450 
140 

550 
0 

200 
30 

300 
ns 

TLD Address lead time 
TLG Address lag time 

100 
150 

30 
70 

50 
100 

0 
50 

ns 
ns 

UNCLOCKED MODE 
Tcvc Cycle time Standard 500 300 ns 

Delay time 
tACC 

TODD 

Output 
Output disturb 

Address 
0 

450 
50 

500 
0 

200 
30 

300 

ns 

OUTPUT ENABLE 
(CLOCKED OR 
UNCIOCKED MODE) 

Delay time 
Tco 
Too 

Output on 
Output off 

Output enable 
Output enable 

100 
150 

300 
400 

(50) 
100 

150 
200 

ns 

NOTES 

1. Stresses more severe than those listed under Absolute Maximum Ratings may cause 
permanent damage to the device. This is a stress rating only and operation of the 
device at any condition above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. 

2. All voltages are referenced to Vss. Positive current flows into the referenced pin. 
3. Output loatl = 50pF plus 1 standard TTL input. 
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ADDRESS 
INPUTS 

2600-F,I,N • 2600-1 - F,I,N 

TIMING DIAGRAMS 

VIM 

ADDRESS 
READ I 

VIL {..~ARPW

I 1 
VIM I 

I 

INVALID 
L 

VOH 

CLOCKED MODE 

TACC 

TC YC~ 

i ~ ~ 

I~-TARD 

DATA 
OUTPUTS 

VOL 

OUTPUT 
INVALID 

VALID 
X 

INVALID 

OUTPUT yALID Y~ 
INVALID ~~~~ 

OUTPUT ENABLE (CLOCKED OR UNCLOCKED MODE) 

VIN 

OUTPUT 
ENABLE 

yIL 

tSE LECT INTERVAL+-

TCO r 'i  ~TDO~' 
VOH 

OUTPUTS OOL 
UT HIGH IMPEDANCE ~i//~OAiP DU i~///~  OUTPUT NIGH IMPEDANCE 

DEFINITIONS 
Clocked Mode 
1. Tcvc, Cycle Time is the time between 

successive address read pulses. 
2. TLo, Address Lead Time is the minimum 

time required for the address to be valid 
prior to the falling edge of the AR pulse. 

3. TLG, Address Lag Time is the minimum 
amount of the time required for the ad-
dress to remain valid afterthe falling edge 
of the AR pulse. 

4. TARD, Address Read to Output Disturb 
Delay is the minimum time between the 
AR pulse and the first output transition 
when a new address is present. 

Unclocked Mode 
1. Tcvc, Cycle Time is the time between 

application of successive addresses. 
2. TACC, Address to Output Delay Time is 

the maximum time between a new valid 
address and the corresponding valid out-
put. 

3. TODD, Output Disturb Delay is the mini-
mum time between the address change 
and the first output transition. 

Output Enable 
1. TcO, Output Enable to Output ON Delay 

Time is the minimum time required for 
the output, in high impedance state, to 
become valid after rising edge of the 
output enable pulse. 

2. Too, Output Enable to Output ON Delay 
Time is the minimum time required for 
the output to become high impedance 
after the falling edge of the output enable 
pulse. 

I 
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2600-F,I,N • 2600-1 - F,I,N 

CARD FORMAT 

Column 8, 9 
Custom designation "CN" 

Basic part type i 
IDENTIFICATION CARDS 

Column 26-80 
Customer identification 

Column 10, 11, 12, 13, 
Custom number (assigned 
~y Signetics) 

:n{~],'fN PC MF MEM['C1F< FAN 136217-I 
1 ~ 1 11 1 1 11 

1 1 1 111 11 1 
0000llolaooaooa000000aoaa000aaoaoaaaoloola000000000alloelo-eo~llaaaooloololooaool 

i i i i ii~ji~i~i~i ~i+
~i~i+~,

iiiiii+
+
liiliiiiiiiiiiiiiij~i

,+
i+ji+iil+~liiiiiiiiiiiiiiiiiiiiiiniiii 

: ilttttiitiist:itttitttttttttttttt21 t1 t122i2211t2l 2llt!!liiitt!l22itit2222ltitti 

Person responsible for reviewing Signetics 
computer generated truth table 

F1L"'. :F-. FrFt^-EEF. F: Cr. 
1 1 1 11 11 11 11 1'1 

1 1 1 1 1 111 1 1 

oaoll000l0000000000l0000000aa000_000a000000a000000aa0000a0000000aaooaa00000eaaoao 
1 111 1 1 1 1 1 1 1 1 1 1 1 1 1111 1 1 I I I I I I~I 1 1 1 1 1 1 I I I I I i l l l l l l~l I 7 1 1 I 1 1 1 1 111 1~1 1 1 1 1 1 1 1 1 1 1 1 1 111 1 1 1 

zttiz]t 217iit Eitzz]z2:s:>2t2ititllit11.2.77tl2Y1Yt It7l s: i::111it iY2i22tl2Pitttil 

Street address 
' ?~r(~ 4f]NI ING FCJ.[~ 
1 1 11 1 11 

1 1 u 
oaoollol0000_000a000a0000000000000000000aa00000000000a0000aoa0000aoa00000a0000aaa 
I I I I I I I I I 1 1 111 1 1 1111 1 I I I I I I I i l l l l l l l l l l l l l l l l~II I~I 1 1111 1 1 31 11 1 1 1 1 1 1 1 11 11 1 1 11111 11i 

sz::iii:ittts:szi:¢szz::::zst::::si::sszittt:¢z:::::::::::s¢::z:s::sizs::sss:is: 

City State Zip 

^Iq+r'Y'~~PI F• [Pl 1FFGN Iv `+=n?:: 
1 11 nn n 

u 1 1 w 
oa11oo11oaal0000aoo_aoa0000l0000ca0000a000a00000a000000aoaooaa00000aooa000000aooa 
1 111 1 1 1 111 111 111 1 1 1 1 1 111 1 1 1 1 1 1 1 1 1 1 1 1 1 111 1 1 1 1 111 1 1 1 1 1~1 1 1 1 +1 1.1 1 1 1 1 1 1 ~1 1 111 1 ~11 1111 1 1 1 

ttltttttttitittttttttttit22FtiittttttttttttltYtitttt212t2tttt2tttt:2ttttt2t2tttt 

Company name 

FaNlrr+ MFrrF]er ]r+e. 
i 1 1 1 u l u 

I l u l w 1 
00000000000000001000000a00000aoaoonoaaa000000aaooa00000a0000000aoa0000aaooaa0000 

iiiiiii ii'iii'iii'ìiiilii'i'i'ii'iiii'iiiiiiii'liiii~iiiiiiiiii'iiiiiiiiii'iiiiii'i'ii+'i'iii`'iii'i 
2YPtt Y2t2222222i122212Y72 t1 tP22PPY2Ytt Pt2PEtt22 Y12Pttt21tt22Y27422E2tti2222ii2t2 

CUSTOM PATTERN PRO-
GRAMMING INSTRUCTIONS 
For the very large MOS ROM now produced 
by Signetics, a computer aided technique 
utilizing punched computer cards is em-
ployed. This technique requires that the 
customer supply Signetics with a deck of 
standard 80 column computer cards de-
scribing the data to be stored in the ROM 
array. 

The required punching format is described 
below. All addresses must be included with 
their outputs defined. That is, no assump-
tions are made regarding the bit configura-
tion of undefined outputs. Therefore the 
customer must submit cards defining the 
entire ROM contents, even though part or 
portions of the ROM may be unused (zeros). 

Data Card Format 
for Custom ROMs 
Each card is to be punched as follows. Note 
that for the Signetics 2600, a 3-digit octal 
number is used for representing the 8 ROM 
outputs. 
Column 
1-4 Punch a 4-digit octal number re-

presenting the input address for 
the first of the 16 output words 
appearing on this card. (This is the 
initial address) 

5-7 Punch a 3-digit octal number re-
presenting the outputs for the 
initial input address. 

8-10 Punch a 3-digit octal number re-
presenting the outputs for the 
initial input address +1. 

11-13 Punch a 3-digit octal number re-
presenting the outputs for the 
initial input address +2. 

50-52 Punch a 3-digit octal number re-
presenting the outputs for the 
initial input address +15. 

69-80 The unique number assigned to 
this ROM pattern by Signetics 
must be punched in this field en-
closed by blank spaces. This 
number can be obtained by con-
tacting your local Signetics sales-
man, representative, or the mar-
keting department at the factory 
directly. 

Each card, therefore, carries (in octal) the 
initial input address for the 16 output words 
contained on that card, the 16 output words 
themselves (in octal) and the unique ROM 
number. The card must be provided for all 
possible sequential address locations (in 
blocks of 16). A 2048 word ROM, therefore, 
requires 128 cards, with all 16 output words 
defined on each card. 
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2600-1 16,384-BIT STATIC ROM—ADVANTAGES OVER THE EA 4600 

2600-1 MEMORY APPLICATION MEMO 

GENERAL 
The Signetics 2600-1 is a high speed 16K 
MOS ROM that utilizes the n-channel sili-
con gate technology. The maximum access 
and cycle time is 300ns. The memory is 
organized in a 2048X8 configuration at the 
outputs, however, two separate output en-
able signals allow the memory to also oper-
ate as a 4096X4 organization, where re-
quired. 

The TTL compatibility of all inputs and 
outputs including the power requirements 
of only a single +5V supply, coupled with 
Signetics' process and design, results in a 
denser, more economical and more reliable 
part at the system level, where it counts. 

Figure 1 illustrates the 2600-1 block dia-
gram, while Figure 2 illustrates the pin con-
figuration. 

The 2600-1 is pin compatible to the EA 4600, 
but outperforms it by nearly a 2:1 margin in 
access/cycle times. The Signetics 2600-1 
also offers many other advantages over EA's 
part which will be discussed in the following 
paragraphs. 

TECHNOLOGY ADVANTAGE 
The 2600-1 is fabricated using the MOS n-
channel silicon gate process in favor of 
metal gate to produce a smaller die size and 
a more reliable part. The Signetics proprie-
taryversion ofthe n-channel was developed 
to achieve the speed goal of 300ns access as 
the major speed distribution under worst 
case temperature, supplyvoltage and input/ 
output voltage levels. Figure 3 is an illus-
tration of the Signetics manufacturing 
process advantages. 

PERFORMANCE ADVANTAGE 
The Signetics 2600-1 is specified at 300ns 
maximum access/cycle compared with 
competition's SSOns access/500ns cycle. 
This means a 45 percent improvement in 
performance over the EA 4600 equivalent 
device, at the same maximum power con-
sumption. What this means to the system 
designer is this: 

1. More system timing margins for system cur-
rently designed to the EA 4600 ROM. Elimi-

nates critical timing problems and "soft" errors 

due to worst case data settling times, crosstalk, 

and coincident timings where several timing 

pulse edges often line up during the access 

time to latch the data at the earliest possible 

time in order to meet system timings. 
2. Upgrade current systems using the EA 4600 

with the 2600-1 where the ROM is the gating 
item for performance. The instruction fetch 
time, for example, can be sped up by 45 percent 
for program store applic@lions. 

3. Anticipate future requirements for faster 
ROMs. Microprocessors, for example, are go-

13 
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ing to single +SV supply and becoming pro-
gressively faster. A ROM which covers this 
spectrum means fewer changes at the system 
level which ultimately translates into valuable 
development and design time savings and less 
dollars spent on qualification, documentation, 
design, etc. 

SPECIFICATION ADVANTAGE 

Power Supply Requirements 
The Signetics 2600-1, like the EA 4600, 
operates from a single +SV supply and both 

I,4 

OEi

23 Oo

16 

N-CHANNEL SILICON GATE 
TECHNOLOGY 

ADVANTAGES 

Smaller Die 
Higher Yield 
lower Production Cost/Die 
Better Reliability 
Gate Oxide Protection 
Self Aligning Gates 
Lower Internal Capacitance 

Figure 3 
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2600-1 16,384-BIT STATIC ROM—ADVANTAGES OVER THE EA 4600 

2600-1 MEMORY APPLICATION MEMO 

specify the supply current ICC = 115mA 
maximum. The big difference is the speed/ 
power ratio. Table 1 shows this difference. 

Normalized, this ratio becomes 1 for the 
Signetics 2600-1 and 1.8 for the EA 4600. 
The 2600-1 is, therefore, nearly two times 
more efficient with the same maximum pow-
erconsumption of603mW (115mAX5.25V). 
To the system designer this means: 

1. No change in power supply ratings is required 
when replacing or upgrading systems currently 
using EA 4600's with Signetics 2600-1's, al-
though the most performance improvement is 
almost double that over EA's part. 

2. Cost savings in implementing noise suppres-
sion techniques (additional bypass capacitors, 
bigger ground/power PC traces, and bus bars) 
where multiple ROM chips are employed for a 
given speed of operation. 

Timing Requirements 
The 2600-1 is capable of operation in the 
fully static unclocked mode or the clocked 
mode. The difference is that in clocked 
mode, the input address to the ROM is 
latched internally, controlled by the Ad-
dress Read (AR) input signal, thereby hold-
ing the output data valid until the AR signal 
allows the next address to be propagated. If 
it is desired that the output data changes 
with the input addresses, the Address Read 
signal is not used and is tied to VCC. It is 
also possible to operate in the clocked 
mode during other times by controlling the 
AR input signal. 

1. Clocked Mode 
In the clocked mode of operation, the Address 
Read (AR) input signal controls the input ad-
dress latches similar to a clock controlling a D-
latch where the contents of this set of latches 
(the address) selects the corresponding eight 
bits of data which become out 0 through out 7. 
As long as AR is held high, the input addresses 
are allowed to propagate through the latches. If 
the addresses change, the address latches will 
reflect this change and the selection of the 
corresponding data bits begins. However, 
when AR is brought to the low level, the ad-
dresses are latched to the state of the address 
lines prior to the negative transition of AR. 
There are minimum set-up and hold time re-
quirements indicated by TLD (address lead 
time) and TLG (address lag time). They are the 
minimum times the address must be valid be-
fore and after the falling edge of the AR signal. 
The 2600-1 requires TLD of SOns and TLG of 
100ns compared to EA'S 100ns and 150ns, 
respectively. This means that for the address to 
be latched (thereby the output data is effective-
ly latched) it need only be present in a given 
cycle for 150ns compared to EA's requirement 
of 250ns. This frees up the address bus for an 
extra 100ns where other operations may take 
advantage of the bus. A timing diagram for the 
clocked mode is shown in Figure 4, while Table 
2 is a competitive comparison. 

Signetics 2600-1 

EA 4600 

300ns 

115mA - 2.6 = 1 normalized 

550ns 

115mA - 4.78 = 1.8 normalized 

Table 1 COMPARISON OF POWER SUPPLY REQUIREMENTS 

PARAMETER 
SIGNETICS 

2600-1 
EA 
4600 

COMMENTS 

ARpW Address read pulse 
width 

100ns min. 300ns min. Signetics 2600-1 is 
twice the speed. 

TCYC Cycle time 300ns min. SOOns min. Signetics 2600-1 is 
twice the speed. 

TACC Address to output 
delay 

300ns max. 550ns max. Signetics 2600-1 is 
250ns faster. 

TLD Address lead time 50ns min. 100ns min. Signetics 2600-1 has 
100ns margin over 
EA 4600. 

TLG Address lag time 100ns min. 150hs min. Signetics 2600-1 has 
100ns margin over 
EA 4600. 

TARD Address read to 
output disturb 

Ons min. 75ns min. No timing skews 

Table 2 CLOCKED MODE TIMING COMPARISON 

CLOCKED MODE TIMING 

TCYC 

ADDRESS 
READ 

ADDRESS 
INPUT 

DATA OUTPUTS 

DEFINITIONS 

t~ TCYC Cycle Time—The time between successive address read pulses. 
2. TLp Address Lead Time—The minimum time required for the address to be valid prior to the falling 

edge of the AR pulse. 
3. TLG Address Lag Time—The minimum amount of the time required for address to remain valid after 

the falling edge of the AR pulse. 
4. TARD Atltlress Reatl to Output Disturb Delay—The minimum time between the AR pulse and thefirst 

output transition when a new address is present. 

Figure 4 
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2600-1 16,384-BIT STATIC ROM—ADVANTAGES OVER THE EA 4600 

2600-1 MEMORY APPLICATION MEMO 

The clocked mode is useful when cycle time is 
greater than the minimum cycle where, for 
example, in common bussed lines it is desirable 
to free the bus up as quickly as possible so that 
it may be used to initiate another device be-
tween memory accesses. Using the ROM in the 
clocked mode therefore eliminates the need for 
a set of input address latches. 

2. Unclocked Mode 
The 2600-1 is fully static allowing it to be 
operated in the unclocked mode. That is, the 
output data always reflects the stored data at 
the address location of the input address de-
layed by the access time when the address is 
valid for the minimum specified time. The AR 
input is held high when it is desired to operate 
in the unclocked mode. 

The Signetics 2600-1 output will become valid 
300ns from address valid. There is no timing 
skew between the minimum cycle and the 
maximum access times. Figure 5 shows the 
unclocked mode timing diagram and Table 3 
presents a competitive comparison. 

Output Flexibility 
The 2600-1 is configured as a 2048X8 bits 
memory, however because there are sepa-
rate output enable control signals for the 
lower and upper 4 bits of data out, the 
corresponding output lines may be OR-tied 
to achieve a 4096X4-bit organization. The 
output enable signals (OE, and OE2) are 
then used as A„ and A,,. Figure6 illustrates 
the 4096X4 organization. 

For applications that require the 8 bits of 
output data to be multiplexed onto a 4-bit 
bus, the Output Enable signal (OE, and 
OE2) must be timed serially so as not to 
garble the output data. Figure 7 illustrates 
the 2048X8 organization. 

Figure 8 shows the turn-on and turn-off 
timing diagrams. The turn-on and the turn-
off delay times dictate the minimum time 
required to strobe data onto the bus. 

It is desirable to have as quick a response as 
possible in order to minimize these over-
head delays. 

The 2600-1 has 550ns (TCO + 2 TDO) of 
overhead while the EA 4600 has 100ns of 
overhead. The bus is in an indeterminable 
state during this time period and cannot be 
used to transmit information. 

PARAMETER 
SIGNETICS 

2600-1 
EA 
4600 

COMMENTS 

TALC Address to output 
delay 

300ns max. SOOns max. Signetics 2600-1 is 
200ns faster. 

TCYC Cycle time 300ns min. 500ns min. Signetics 2600-1 is 
twice the speed. 

TODD Output disturb delay Ons min. 75ns min. 

Table 3 UNCLOCKED MODE TIMING COMPARISON 

UNCLOCKED MODE TIMING DIAGRAM (AR TIED TO VCC) 

V IR 

ADDRESS ADDRESS x 

INPUTS V VALID 
IL 

VOR 

~  TCYC 

— TODD 

DATA 

OUTPUT 
VOL 

OUTPUT 

INVALID 
OUTPUT x 
VALID 

TACC 

ADDRESSZ 

VALID 

OUTPUT 

INVALID 
OUTPUT V 
VALID 

OUTPUT 

INVALID 

DEFINITIONS 

1. TCyC Cycle Time—The time between application of successive addresses. 
2. TACC Address to Output Delay Time—The maximum time between a new valid address and the 

corresponding valid output. 
3. TODD Output Disturb Delay—The minimum time between the address change and the first output 

transition. 

Figure 5 
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2600-1 16,384-BIT STATIC ROM—ADVANTAGES OVER THE EA 4600 

2600-1 MEMORY APPLICATION MEMO 

2048 X 8 MULTIPLEXED ONTO A 4-BIT BUS 
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TURN-ON/TURN-OFF TIMING DIAGRAMS 

/ i~—TCO ~\ I~—TDO 

 < OUTPUT VALID > 

Figure 8 

OUTPUT VALID 

\J~ TDO 

PARAMETER SIGNETICS 
2600-1 

EA 
4600 

COMMENTS 

Technology N-channel, silicon gate N-channel, metal Smaller, more reliable die with Signetics process 
Performance Access 300ns 550ns Signetics 2600-1 is nearly two times faster than 

EA's 4600. 
Cycle 300ns 500ns 
Power Supply +5V +SV Both are fully TTL compatible 
Power Consumption 603mW max. 603mW max. Signetics' 2600-1 has the same power consumption 

with twice the performance. 
Output Delay 

TCO 150ns max. 300ns max. Signetic's 2600-1 has less overhead time. 
TDO 200ns max. 400ns max. Faster throughout for OR-tied multiple 8-bit output 

Table 4 SIGNETICS 2600-1 VERSUS EA 4600—SUMMARY 
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2616-F,I,N • 2616-1 - F,I,N 

DESCRIPTION 
The Signetics 2616 is a 16,384-bit static 
MOS read-only memory organized as 2048 
words by 8 bits. This ROM is designed for 
memory applications where high perfor-
mance, large bit storage, and simple inter-
facing are important design objectives. 

The inputs and outputs are fully TTL com-
patible. This device operates with a single 
5V power supply. The three chip select 
inputs are programmable. Any combination 
of active high or low level chip select inputs 
can be defined by the designer and the 
desired chip select logic level isfixed during 
the masking process. These three program-
mable chip select inputs, as well as OR-tie 
compatibility on the outputs, facilitates easy 
memory expansion. 

The 2616 read-only memory is fabricated 
with n-channel silicon gate technology. 
This technology provides the designer with 
high performance, easy-to-use MOS cir-
cuits. Only a single SV power supply is 
needed and all devices are directly TTL 
compatible. 

FEATURES 
• Single SV power supply 
• Guaranteed 350/450ns access time 
• Directly TTL compatible—all inputs and 

outputs 
• Three programmable chip select inputs 

for easy memory expansion or no con-
nection option 

• Three-state output—OR-tie capability 
• Fully decoded—on chip address decode 
• Inputs protected—all inputs have protec-

tion against static charge 
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PIN CONFIGURATION 

o, o, o, o, o, o, o, o, 

I I l 

OUTPUT BUFFERS 

16,384 BIT 
CELL MATRIX 

ABSOLUTE MAXIMUM RATINGSI 

~--0vcc
~---Q GND 

C.S. 
~'" DECODE 

CHIP 
SELECT 
PROD. 

CHIP 
SELECT 
INPUT 

BUFFERS 

~ CS,/CS, 

~-- CS,lC3, 

~ CS,/C$, 

PARAMETER RATING UNIT 

Temperature range °C 
Tq Operating 0 to 70 
TsrG Storage -65 to 150 

Supply voltage to ground potential -0.5 to 7 V 
Applied voltage V 

Input -0.5 to 7 
Output -0.5 to 7 

pp Power dissipation 1 W 
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2116-F,I,N • 2616-1 - F,I,N 

DC ELECTRICAL CHARACTERISTICS TA = 0°C to 70°C, Vcc = S.OV ± 5%unless otherwise specified 

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Min Typ Max 

Input voltage2 V 
VII_ Low -0.5 0.8 
VIH High 2.2 Vcc 

Output voltage Vcc = 4.75V V 
VoL Low IpL = 1.6mA 0.4 
VOH High IOH = -100µA 2.4 Vcc 
lu Input load current Vcc = 5.25V, OV <_ Vw <_ 5.25V 10 µA 

II_o Output leakage current Chip deselected,VouT=0.4VtoVcc 10 µA 
Icc Supply current Output unloaded, 

TA = 25° C, VCC = 5.25V, VIN =VCC 
115 mA 

Capacitance3 TA = 25° C, f = 1.OMHz, all pins except 
pin under test tied to ac ground 

pF 

CIN Input 7 
Co Output 10 

AC ELECTRICAL CHARACTERISTICS TA = 0°C to 70°C, Vcc = S.oV ± 5D/o, Output load = 1 TTL load and 100pF, 
Input transition time = 20ns, Timing reference levels: Input = 0.8V and 2.2V, 
Output = 0.4V and 2.4V unless otherwise specified. 

PARAMETER 
2616 2616-1 

UNIT 
Min Typ Max Min Typ Max 

tAcc Address access time 
tCo Chip select delay 
toF Chip deselect delay 
toH Previous data valid after 

address change delay 
20 

450 
200 
200 

20 

350 
150 
150 

ns 
ns 
ns 
ns 

NOTES 

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent 
damage to the device. Th is is a stress rati ng on ly and fu nctional operation of the device 
at these or at any other condition above those indicated in the operational sections of 
this specification is not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. 

2. Input levels that swing more negative than -O.SV will be clamped and may cause 
damage to the device. 

3. This parameter is periodically sampled and is not 100% tested. 

TIMING DIAGRAM 
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2616-F,I,N • 2616-1 - F,I,N 

CARD FORMAT 

IDENTIFICATION CARDS 

Column 10, 11, 12, 13 
Custom number (assigned 
by Signetics) 

Column 8, 9 Column 21, 22, 23 
Custom CS codes for CS1 (Col. 21), CS2 (Col. 22), 
designation CS3 (Col. 23) such that "0" low selects 
"CN" ~ Column 15-19 or "1" high selects or "N" is no connection. 

~ Word Coded / Column 79, 80 Column 1-4 
Basic device Column 26-78 Truth Table 

number /Customer name and part number/ 

f CCI~F1~ ntr rl ~'1CMFF H~^'E a!'I' FPF'T I~l'NF'FF' CLOT TC iCL UMN 7v 

1 1111 1 1 1 1 1 1 1 11 1 ' 

1 1 11 1 11 1 11 11 11 1 1111 
00000a00000a000aaooal ol000111a00000000000000001oo1oa0000ll ola0000l00000a000000aa 

IIII I I I I i l l l l l l~i I I II III I I I I I I I I I I IIII I III I I~III I I I I I I I I I I I I I I I I I I I I I I I I I I'I I1~11 1 1 1 

Il1122::222:1212212122::22:112122222:2222:22:22:2221:::2:22222222:112221:::11:12 

Person responsible for reviewing Signetics 
computer generated truth table 

PTTN. :F'. FNC INFEF, FF'CP. MCG'. 

1 1 1 11 11 11 11 1 1 

1 1 1 1 1 111 1 1 
000llaaola00000eooale0000000000aooaaaeooe000e000eaee000eaee0000000000000a0000000 

I iliiii ii~i~l~hil ~hiiiiii~l~~iiiiiiiiii~~iiiiiiiiii~~iii5iiiiiiiiiiiiiiiiiiiiiiiiiiiiiisiiii~i 

2:22:122122:2222:2222::222:211122122::12221::22::::12212212122:2221:222121122212 

Street address 

?`~~/~ VINI'iNG F'CPP 

i Inl u 
1 1 u 

ooaollel000000a0000a000aoae0000aa00000000eooaee000000eooe000eoe00000e0000000000e 

I I I I 1 1 1 1I i~Ii I 1 1 1 ~III I I I II I1 I 11 1 1 1 11 1 1 1 1 1 11 1 1 1 1~1 1 1 1 1 11'1II li VIII I 1 1 1111 1 1 1~I~I II I III 

::2222::2:22111:222:22:22:2:212122:12222:22::2::2:2222::222:2:2222222:::22221212 

City State Zip 

II~NNt'4'i~l E. f-PL IEC4HIP ~%a ('cf 

1 1 1 11 11 11 

u 1 1 m 
o olloall000l00000aoaoo_aeool00000e00000000aaoa0000000ee00000000000000a00000000000 

iiilii uji~ili~i~i~~i~i~iiiiliii~iiiiiiiiii~iiiiiiiiisiiiii'iiiii a iiiiiiiiiiiiiii~ii~i'~liii'i 
:211222:2222221222222222222:1111212222222:221222222222::222:22222222222122:21222 

Company name 

._ cvr+Imr rPrPFIFi 7wc. 
1 1 1 1 11 1 11 

I l n l w 1 
aa000aooaa000000lea00000aoa0000000aanooaao_00000aa0000a000e00000000000e0000000000 

I 1 111 1 1 1 1 1 1 1~I I I I I 11 1 1 1 1 1 1 1 1 1 1 1~I I I 1 1 1 1 1 1 1 1 1 1 1 1 I~I I I I I I I I II I I I~I I I I I I~I I I I I I I I I I I I I I~1 

222221221221ZZ 221211121222221222222211222121211112222211Z22212221122222222222212 

PROGRAMMING 
INSTRUCTIONS 
2616 
All Signetics Read Only Memories utilize 
computer aided techniques to manufacture 
and test custom bit patterns. The custom bit 
pattern is supplied on standard 80 column 
computer cards in the format described be-
low. 
All address and related output patterns 
must be completely defined. Each deck of 
cards defining a specific ROM bit pattern 
consists of: 

A. Title card 
B. Comment cards 
C. Data cards 

For the user's convenience the data cards 
consisting of address and bit patterns can 
be specified in any one of three formats: 

1. The hexadecimal format, where each 
data card carries (in hexadecimal) the 
initial input address for the 32 output 
words contained on that card, the 32 
output words themselves (in hexadeci-
mal)and the ROM truth table number. An 
N word ROM, therefore, requires n/32 
cards, with all 32 output words defined on 
each card. 

2. The octal format, where each data card 
carries (in octal) the initial input address 
for the 16 output words contained on that 
card, the 16 output words themselves (in 
octal) and the ROM truth table number. 
An N word ROM, therefore, requires N/16 
cards, with all 16 output words defined on 
each card. 

3. The binary format, where each data card 
carries (in decimal) the initial input ad-
dressfor the 8 output words contained on 
that card, the 8 output words themselves 
(in binary) and the ROM truth table num-
ber. An N word ROM, therefore, requires 
N/8 cards, with all 8 output words defined 
on each card. 

Positive logic is used on all input cards; a 
logic "1" is the most positive voltage level 
and a logic "0" is the most negative level. 

Title Card 

COLUMN INFORMATION 

1-4 Signetics Part Number, that is, 
2600, 2616, 2620, etc. 

7-13 Leave blank   Pattern 
Number to be assigned by Sig-
netics. 

15-19 Punch the letters "CODED" 
21 CSt/(~51/NCChipSelectLog-

ic Level (If low selects chip, 
punch "0"; if high selects chip, 
punch "1"; if no connection, 
punch "N".) 
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2616-F,I,N • 2616-1 - F,I,N 

PROGRAMMING 
INSTRUCTIONS 
2616 cCont'd) 

22 CS2/CS2/NC Chip Select Log-
ic Level 

23 CS3/CS3/NC Chip Select Log-
ic Level 

26-78 Customer Identification 
79-80 ROM Truth Table Number 

(may be left blank) 

Comment Cards 
Any number of comment cards may be used 
for specifying the user's name, telephone 
number, address, any special instructions, 
etc. On these cards the letter "C" must be 
punched in column 1 and comments can be 
punched in columns 2-80. 

Hexadecimal Format Data Cards 
COLUMN INFORMATION 
1-5 Hexadecimal equivalent of the 

binary input address (Ao = 
LSB). This is the initial input 
address and is punched right 
justified, that is, 
00000, 00020, 00040, etc. 

7-8 Hexadecimal equivalent of the 
binary output data (Oo =LSB) 
for initial input address. EX-
AMPLE: Column 7 is upper 4 
bits. 

9-10 Output data for initial input 
address +1. 

11-12 Output data for initial input 
address +2. 

67-68 Output data for initial input 
address +30. 

69-70 Output data for initial input 
address +31. 

79-80 ROM truth table number (may 
be left blank) 

Octal Format Data Cards 
COLUMN INFORMATION 
1-4 Octal equivalent of the binary 

input address (Ao =LSB). This 
is the initial input address and 
is punched right justified, that 
is, 0000, 0020, 0040, etc. 

5-7 Octal equivalent of the binary 
output data (Oo =LSB) for 
initial input address. EXAM-
PLE: 

0 0 
7---- 0 

8-10 

10100101 
~~ 

11-13 

i 
A 5 t 
t t i 

Col. 7 Col. 8 47-49 

0 0 

10100101 
2 4 5 

Col. 5 1 i Col. 7 
t 

Col. s 

Output data for initial input 
address +1. 
Output data for initial input 
address +2. 

Output data for initial input 
address +14. 

50-52 Output data for initial input 
address +15. 

79-80 ROM truth table number (may 
be left blank). 

Binary Format Data Cards 
COLUMN INFORMATION 
1-5 Decimal equivalent of the 

binary input address (Ao = 
LSB). This is the initial input 
address and is punched right 
justified, that is, 00000, 00008, 
00016, etc. 

7-14 Binary output data (Oo =LSB) 
for initial input address. Out-
put data can also be punched 
with a "P" oran "N"instead of a 
"1" or a "o," respectively. 

0 0 
7 0 

10100101 
Col. 7 t t Col. 14 

16-23 Output data for initial input 
address +1. 

25-32 Output data for initial input 
address +2. 

34-41 Output data for initial input 
address +3. 

43-50 Output data for initial input 
address +4. 

52-59 Output data for initial input 
address +5. 

61-68 Output data for initial input 
address +6. 

70-77 Output data for initial input 
address +7. 

79-80 ROM truth table number (may 
be left blank). m
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2617-F,I,N • 2617-1 - F,I,N 

DESCRIPTION 
The Signetics 2617 is a 16,384-bit static 
MOS read-only memory organized as 2048 
words by 8 bits. This ROM is designed for 
memory applications where high perform-
ance, large bit storage, and simple inter-
facing are important design objectives. 

The inputs and outputs are fully TTL com-
patible. This device operates with a single 
5V power supply. The two chip select inputs 
are programmable. Any combination of ac-
tive high or low level chip select inputs can 
be defined by the designer and the desired 
chip select logic level is fixed during the 
masking process. These two programmable 
chip select inputs, as wel I as OR-tie compat-
ibil ity onthe outputs, facilitate easy memory 
expansion. 

The 2617 read-only memory is fabricated 
with n-channel silicon gate technology. 
This technology provides the designer with 
high performance, easy-to-use MOS cir-
cuits. Only a single 5V power supply is 
needed and all devices are directly TTL 
compatible. 

FEATURES 
• Single SV power supply 
• Guaranteed 350/450ns access time 
• Directly TTL compatible—all inputs and 

outputs 
• Two programmable chip select Inputs for 

easy memory expansion or no connec-
tion option 

• Three-state output—OR-tie capability 
• Fully decoded—on chip address decode 
• Inputs protected—all inputs have protec-

tion against static charge 

BLOCK DIAGRAM 
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DECODE 

CHIP 
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PROD. 

CHIP 
SELECT 
INPUT 
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PARAMETER RATING UNIT 

Temperature range °C 
TA Operating 0 to 70 
TSTG Storage -65 to 150 

Supply voltage to ground potential -0.5 to 7 V 
Applied voltage V 

Input -0.5 to 7 
Output -0.5 to 7 

Pp Power dissipation 1 W 

ssa s;~n~t~es 



2617-F,I,N ~ 2617-1 - F,I,N 

DC ELECTRICAL CHARACTERISTICS TA = o°C to 7o°C, Vcc = 5.ov ± 5% unless otherwise specified 

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Min Typ Max 

Input voltage2
Vlt_ Low 
VIH High 

-0.5 
2.2 

0.8 
VCc 

V 

Output voltage 
Von Low 
Volt High 

Vcc = 4.75V 
Ip~ = 1.6mA 
IOH = -100µA 2.4 

0.4 
VCc 

V 

lu Input load current 
Igo Output leakage current 
Icc Supply current 

Vcc = 5.25V, OV <_ VIN 5 5.25V 
Chip deselected,Vour=0.4VtoVcc 

Output unloaded, 
Tq = 25° C, VCc = 5.25V, VIN =Vcc 

10 
10 

115 

µA 
µA 

mA 

Capacitance3 

CIN Input 
Co Output 

Tq = 25° C, f = 1.OMHz, a I I pins except 
pin under test tied to ac ground 

7 
10 

pF 

AC ELECTRICAL CHARACTERISTICS Tq = o°C to 70°C, vcc = S.oV ± 5%, Output load = 1 TTL load and 100pF, 
Input trans'tion time = 20ns, Timing reference levels: Input = 0.8V and 2.2V, 
Output = 0.4V and 2.4V unless otherwise specified. 

PARAMETER 
2617 2617-1 

UNIT 
Min Typ Max Min Typ Max 

tgcc Address access time 
tco Chip select delay 
toF Chip deselect delay 
tpH Previous data valid after 

address change delay 
20 

450 
200 
200 

20 

350 
150 
150 

ns 
ns 
ns 
ns 

NOTES 

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device 
at these or at any other condition above those indicated in the operational sections of 
this specification is not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. 

2. Input levels that swing more negative than -O.SV will be clamped and may cause 
damage to the device. 

3. This parameter is periodically sampled and is not 100% tested. 

TIMING DIAGRAM 

INVALID ~~:': ,INVALID 

m
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2617-F,I,N • 2617-1 - F,I,N 

CARD FORMAT 

IDENTIFICATION CARDS 

Column 10, 11, 12, 13 
Custom number (assigned 
by Signetics) 

Column 8, 9 Column 21, 22, 
Custom CS codes for CS1 (Col. 21), CS2 (Col. 221, 
designation such that "0" low selects 
"CN" ~ Column 15-19 or "1" high selects or "N" is no connection 

Word Coded Column 79, 80 Column 1-4 
Basic device Column 26-78 Truth Table 

number /Customer name and part number / 

rH fCPEI~ !'1 f -i"i('P`FP f•vP"F FHT' F'VF'T ""'^'F'fF C!'T TC ^CL I.~MH ?:% / 

1 1 111 1 1 1 1 1 1 1 11 1 

1 1 11111 1 11 11 11 1 1111 
0000¢000a0000a000000/¢0000llloa0000000000aoo¢aloal0000¢ollolo¢000l¢o¢¢0000000000 
I iliiii ii~i ~i ~i~i ~I ii'i~i l'I~11'I'iiiiiiiiiiiiliiiliiiil~iil'i~i }'iiiii niiii'i i'ii ii iiiiiiiu ii 

Ittltt2ttttttittttttltttttilt7lttttttttttttttttttttlitttttttttttttttttt Zttttittt 

Person responsible for reviewing Signetics 
computer generated truth table 

~' PTTt'. ~F', EI'f INEFP, FFCI'. MCP. 

1 1 1 11 11 11 11 1 1 

1 1 1 1 1 111 1 1 
¢Doll000l00000aa000l00000000aa00000¢000000000000000000000aoa00000000aoo¢00000000 

I it I I I I I I I I I I I iii I I Ii 'I" I"~ii '~iiii niiii ~il~l tin ii il ' iiii nii ' iiiiiiiiil iil ii it I' li I I' i 

t2f Ptti711Y2t12122222122t2t22t27711t 22211t7Ptl2P7t1t 11ittFtit2227t22t 22221112221 

Street address 

.nor olrilr~:.rar 
1 '  1111 11 

1 1 u 
¢000ll ol000¢0000¢000¢¢000aoa000000000000000u000¢a0000¢000000000000000a000000¢aoo 

i ii iiiii ii~i~i~i~iiiij~l'iii'i~iiiiiiii~i~iii3iiii'iii~i'ii'iiii'iisiiii'uiiiii'iiisii'iiiii' ii'~i~iiii 

szFttzzsttzz:s::::¢sssztstt:::zztss::zsss:tss:::ss::zFF::s:I:z::::tizaz::zt:i::s 

City State Zip 

<i ir+r~`i'dFL F• CPI IFCF'rIIP `+S n:~F 

1 11 uu u 
n 1 1 w 

o ollaoll000l000¢a0000000¢ol000000¢¢00000000¢o¢00000a00000¢¢000¢000a0000000aa0000 

I I I I I I I 111 1 1 I 111 1 1 ~1 1 1 Ill l l l l l l l lil l l l l l l l l l llll l i l l l l l ly l l l l l l l l' I l l l l ll l l}I I III I I' I 

T 21t2t1221222t2222222tt2Y12 t1t 27t22i2Ettt211t2tt2t222tt227t 2P 22t22Y2Ytt1122P771i 

Company name 

F'arncM MFM[+GIFS FNc. 
1 11 1 11 111 

Ilullll 1 
000¢¢oo¢000aa000loo_oao_000a0000¢000000¢aa0000000000¢00000000000000¢000000¢0000000 
I I 111 1 1 1 I I I I~I I I I II I I I'I+ I 11'Ii I 1 1 1 1 1 1 1 1 1I1 1 1 1+ I I I' I ll l l l l ll l l l l l l ll l li'I l l l'I I I I'l )'11 11) 

t Pt22tttt2112tt212tt2222FE222ttP ttt P22t2t2tYPt221P2PY1Itt Ptt2ttl21tt Y2ttt11Pttt2 

PROGRAMMING 
INSTRUCTIONS 

2617 
All Signetics Read Only Memories utilize 
computer aided techniques to manufacture 
and test custom bit patterns. The custom bit 
pattern is supplied on standard 80 column 
computer cards in the format described 
below. 

All address and related output patterns 
must be completely defined. Each deck of 
cards defining a specific ROM bit pattern 
consists of: 

A. Title card 
B. Comment cards 
C. Data cards 

For the user's convenience the data cards 
consisting of address and bit patterns can 
be specified in any one of three formats: 

1. The hexadecimal format, where each 
data card carries (in hexadecimal) the 
initial input address for the 32 output 
words contained on that card, the 32 
output words themselves lin hexadeci-
mal)and the ROM truth table number. An 
N word ROM, therefore, requires N/32 
cards, with all32outputwordsdefined on 
each card. 

2. The octal format, where each data card 
carries lin octal) the initial input address 
for the 16 output words contained on that 
card, the 16 output words themselves (in 
octal) and the ROM truth table number. 
An N word ROM, therefore, requires N/16 
cards, with all 16 output words defined on 
each card. 

3. The binary format, where each data card 
carries lin decimal) the initial input ad-
dressfor the 8 output words contained on 
that card, the 8 output words themselves 
(in binary) and the ROM truth table 
number. An N word ROM, therefore, 
requires N/8 cards, with all 8 output 
words defined on each card. 

Positive logic is used on all input cards; a 
logic "1" is the most positive voltage level 
and a logic "0" is the most negative level. 

Title Card 
COLUMN INFORMATION 

1-4 Signetics Part Number, that is, 
2600, 2616, 2620, etc. 

7-13 Leave blank   Pattern 
Number to be assigned by 
Signetics. 

15-19 Punch the letters "CODED" 
21 CS1/CSI/NCChipSelectLog-

ic Level (If low selects chip, 
punch "0"; if high selects chip, 
punch "1"; if no connection, 
punch "N".) 

256 s~nnt~cs 
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2617-F,I,N • 2617-1 - F,I,N 

PROGRAMMING 
INSTRUCTIONS 
2617 lCont'd) 

22 CS2/CS2/NC Chip Select Log-
ic Level 

26-78 Customer Identification 
79-80 ROM Truth Table Number 

(may be left bank) 

Comment Cards 
Any number of comment cards may be used 
for specifying the user's name, telephone 
number, address, any special instructions, 
etc. On these cards the letter "C" must be 
punched in column 1 and comments can be 
punched in columns 2-80. 

Hexadecimal Format Data Cards 

COLUMN 
1-5 

7-8 

INFORMATION 
Hexadecimal equivalent of the 
binary input address (AO = 
LSB). This is the initial input 
address and is punched right 
justified, that is, 
00000, 00020, 00040, etc. 
Hexadecimal equivalent of the 
binary output data (Oo =LSB) 
for initial input address. EX-
AMPLE: Column 7 is upper 4 
bits. 

0 0 
7 0 

10100101 
tir V 

A 5 
t t 

Col. 7 Col. 8 

9-10 Output data for initial input 
address +1. 

Output data for initial input 
address ~2. 

I 

Output data for initial input 
address +30. 

69-70 Output data for initial input 
address +31. 

79-80 ROM truth table number Imay 
be left blank) 

Octal Format Data Cards 

COLUMN INFORMATION 
1-4 Octal equivalent of the binary 

input address lAo =LSB). This 
is the initial input address and 
is punched right justified, that 
is, 0000, 0020, 0040, etc. 

5-7 Octal equivalent of the binary 
output data (Oo =LSB) for 
initial input address. EXAM-
PLE: 

0 0 
7 0 

10100101 ~~ 
2 4 5 

Col. 5 t t Col. 7 
t 

Col. 6 

8-10 Output data for initial 
address +1. 

11-13 Output data 
address +2. 

I I 

4749 Output data 
address +14. 

input 

for initial input 

for initial input 

50-52 Output data for initial input 
address +15. 

79-80 ROM truth table number (may 
be left blank). 

Binary Format Data Cards 

COLUMN 
1-5 

7-14 

INFORMATION 
Decimal equivalent of the 
binary input address (Ao = 
LSB). This is the initial input 
address and is punched right 
justified, that is, 00000, 00008, 
00016, etc. 
Binary output data (Oo =LSB) 
for initial input address. Out-
put data can also be punched 
with a "P" or an "N"instead of a 
"1" or a "0", respectively. 

0 0 
7 0 

10100101 

Col. 7 t t Col. 1a 

16-23 Output data for initial input 
address +1. 

25-32 Output data for initial input 
uddress +2. 

34-41 Output data for initial input 
address +3. 

43-50 Output data for initial input 
address +4. 

52-59 Output data for initial input 
address +5. 

61-68 Output data for initial input 
address +6. 

70-77 Output data for initial input 
address +7. 

79-80 ROM truth table number (may 
be left blank). m
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FEATURES 
• Standard 7X5 dot matrix fits well 
• TTL level interface signals 
• Tri-state outputs 
• Dlrect, low cost interfacing with TTL, 

DTL, CMOS and Signetics MOS 2500 
series 

TRUTH TABLE 

CE OUTPUT 

0 
1 

Data 
Open 

BLOCK DIAGRAM 

ABSOLUTE MAXIMUM RATINGSI 

2513-I,N 

PIN CONFIGURATION 

I,N 

EGG o 

PACKAGE 

m ~~~ 
NC © ® NC 

NC © ® As 

OUT, 0 ® A. 

OUT, © 

OUTS IO 

im A, 

im a 

OUT. IIO 

OUT, ID 

~ A, 

m A. 

NCO 

GND m 

CHID ENABLE Im 

ADD ® 

Im A, 

® A, 

m A, 

® NC 

PARAMETER RATING UNIT 

Temperature range °C 
Tn Operating 0 to 70 
TSTG Storage -65 to 150 

PD Power dissipation at Tn = 70°C2 730 mW 
Input3 and supply 
voltages with respect 
to Vcc 

0.3 to -20 V 

I 

a 

258 s;~n~t~es 
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2513-I,N 

DC ELECTRICAL CHARACTERISTICS TA = o°c to ~o°c, vcc = 5v ± 5%, voD = -5v ± 5%, 
VGG = -12V ± 5%unless otherwise specified.a,s,s,~ 

PARAMETER TEST CONDITIONS LIMITS 
UNIT 

Mln Typ Max 

Input voltages V 
VIL Low 0.6 
VIH High 3.4 5.3 

Output voltage One TTL load V 
Von Low -5 0.4 
VOH High 3.0 

ILI Input load current VIN = -5.5V, TA = 25°C 10 500 nA 
Ilo Output leakage current VouT = -5.5V, TA = 25°C, VCE =Vcc 10 1000 nA 

Supply current Outputs open mA 
IDp VDD 12 15 
IGG VGG VCE =VCC 10 25 

Capacitance pF 
CIN Address input f = 1MHz, VIII =Vcc, 25mV p-p 10 

AC ELECTRICAL CHARACTERISTICS TA = o° c, to ~o° c, VCC = 5V ± 5%, Vpp = -5V ± 5%, VGG = -12v ± 5%, 
unless otherwise specified. 

LIMITS 
PARAMETER TO FROM TEST CONDITIONS UNIT 

Mtn Typ Max 

Access time See ac test setup ns 
tcA Character (CM2140) 500 600 
tRA Row lA1-Asj 450 500 
tcE Output Chip enable 150 

NOTES 

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or at any other 
condition above those indicated in the operational sections of this specification is not implied. 

2. For operating at elevated temperatures the device must be Berated on a+150°C maximum junction 
temperature and a thermal resistance of 110°C/W junction to ambient. 

3. All inputs are protected against static charge. 
4. Parameters are valid over operating temperature range unless specified. 
5. All voltage measurements are referenced to ground. 
6. Manufacturer reserves the right to make design and process changes and improvements. 
7. Typical values at +25°C and typical supply voltages. 
8. Guaranteed input levels are stated for worst case conditions including a ±5%variation in Vcc and a 

temperature variation of 0°C to+70°C. Actual input requirements with respect to Vcc are ViH=Vcc 
-t.85V and Vii_ =Vcc -4.15V. 

TEST LOAD CIRCUIT TIMING DIAGRAM 

3.eV S.eV 

CHARACTER ADDRESS O.4V 
U.-AJ OV 

+s.ov 

ROW ADDRESS ~~— OV IA,'Ail 

I I ~ ~ 
OUTPUT 3.aV I 3.aV +sv 

l0,'Os) o.4v ~ o.av 
I 

~i`~cA I ~r~an-t~ 
ov 

tcA =Character access time 
tRA =Row access time 

m
os
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CHARACTER FORMAT 

ROW ADDRESS 
ROW ADDRESS 

OUTPUTS 

A, A, A, 

0 0 a 

0 D 

e 0 

0 

0 0 

0 

0 

o, o, o, o, o, 

aooaa 
00000 
00000 
oaoao 
00000 
aaaoo 
00000 
a0000 

EXAMPLE 'S' 

CHARACTER ADDRESS 

COLUMN ADDRESS 

A. Ay a A~ A. A8

ASCII 
CHARACTER 0 0 0 

ORGANIZATION AS 
CHARACTER GENERATOR 
A 6-bit binary address (Aa-Ay) selects 1-of-
64 matrix characters arranged 5 dots hori-
zontally and 8 dots vertically. A 3-bit binary 
address code (At-A3) selects 1 of 8 rows. 
Five outputs display a complete row of the 
character matrix (see Row Address Charac-
ter Format). The devices may also be used in 
pairs to provide 9X7 and 10X8 vertical scan 
formats. 

ORGANIZATION AS ROM 
For a straight 512X5 ROM, the 5 outputs will 
display any one of 512 5-bit stored words 
corresponding to a 9-bit address applied to 
At-Ag. 

CUSTOM DEVICES 
For unique custom memory patterns, this 
form should be used to transmit coding 
instructions. The nomenclature fora cus-
tom device will consist of the basic product 
type followed by a unique CM number as-
signed by Signetics, i.e, 2513N/CM2141. 

• Programming with punched cards: 
For maximum accuracy and minimum cost and 
turn—around time, the truth table should be 
transmitted to Signetics in the form of punched 
cards according to the format indicated on the 
following pages. 

VERIFICATION 
Upon receipt of either punched card or 
written truth table information, Signetics 
will prepare a computer tabulation of the 
instructions and return to the address indi-
cated. If errors are detected, they should be 
transmitted to Signetics as quickly as possi-
ble. 

LOGIC CONVENTION 
Logic "1 "s or blackened squares in the truth 
table will result in high output from the 
indicated output terminal, i.e., 3.2V mini-
mum. Similarly, a "1"address input level is 
interpreted as 3.2V minimum. 

CARD FORMAT 

Indicates comment card 

Basic part type 

IDENTIFICATION CARDS 

Leave columns 22, 23, 24, 25 blank 
for assignment of CM No. by Signetics 

Customer P/N identification 

n=rerrt 
1 11 1 11 

1 

I ir> ir,
1 

1 

.anr~rrl r`FrrG~IF"r F.I, r7`.21:_I 
1 1 1 11 

11111111 1 1 1 
O OI0000100100OOOOII OOOOO OOOOOOOOOOOOOOOI e0I0000000000000900000000000000000000000 

1 1 1 1 1 1 1 1 1 1 1 1 1 ~111 1 111 I I I I I III I I i 111~l 1 1 I I I I 1~1 111 1 111 III I I I I I I I I I7Iy l l i l l l ~l l l l l i l l l 

21122222221 t122i 221222 i222tt1it2tttiittlt ttt 2tit122itiitE ittitttt122tt2iii2tt222 

Person responsible for reviewing Signetics 
computer generated truth table 

~, Fr ~.."Irk F'r• ;.; r . r 

1 1 ~1 11 11 11 11 1'1 

1 1 1 1 1 111 1 1 
onolloeol00000c0000looeaoeoe000000eooeaaoeooa0000aoeeoeeeooe0000e00000eooeoee000 

iili i i i i i ll~~ili ~ilii~i ~i~~li~iii~i~~i~i"ii~l~ii'iiiii~u ii~r ~h~i~l'iii~iii~l"1~i~iiiiiiii~i~i~i'iiiiii lii~i~i,~i~~iii' 

1212112217 112222 ti12t2tttttttt2ttt2t22%t. ttti 2t222122tlttiittttt Zt 22221122 ti ittt 

Street address 
%~r~+ L~rnj lni~ Frwt~ 

1 1 111 11 

I 1 11 
0000llolooee0000e00000000eooe000eonooa0000aoee00000eoaeaoee0000000aooaeooe0000eo 

i i i i ii i i ii~i
11,11,1i,h1,1

1111'ii~ii~ii~i~ii11'i~i~iiii~l~ii~i'i~i~i~~i~~i~i~i~~ii~i~ii~ii~i~i~i~iiiii~i~ii~i~ii~i'i~i~~i~~ii'i~~ii~i~i 

tt:11:2::2:2121:21:111121222:2:::2222::222:221:212222:222:21:222:222222:2::1:121 

City State Zip 

. '~'nr'1'`'CI F. rJl IFFGn Ir `~-~.:. 

1 1 1 11 11 11 

u 1 1 m 
o olleollocele000000eoa0000lc000ca00000000n0000aoc0000eoeoeoaooeooeene000000eooeo 

I i l l l l l l l l ~I 
11 

~I 111 ~I I I I I I I 1 1 I~ I I I II" i~ 11 I I I I 1 1 1 1 1 ~I I I i l l l l ~I~ 1 1 31~ I I ,IS I I I ~I, •I I I I I i l l ~I ~I I I I i~ 
1i 

~I511~ ~I ~I, ~I~ I 

t 21 112212122122222 t2 1112222[tt2'.Et/'t12112117222 t2 Etttt222t 2211 1711:11?2121 111111 

Company name 
GGnnrr~ nFr: rules Ir[. 

1 1 1 1 11 1 11 

11111111 1 
eocoe00000000000locooc0000e0000000naee0000eooe0000000eeooeooe000000e00000000eoeo 

1 1 111 1 1 1 1 1 1 1 1 111 ~I I I~~II I~I I II I ~I I I I I I I I I~I I ~I~II I II I I~I I I~I i l l l l l l l l l tl~I I I I I I I I I ~Ii l lt l~l 1 1 1 

2t2tt2tttttt1tt 212ttt22t212t222222tt12tt2211t222tt2tt2ttt1t2221ttttt22t22ttttt22 
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CARD FORMAT (Cont'd1 

DATA CARDS 
Character number 

Outputs Os — Ot respectively (Data card number) 

1111'1 of Rl Onnn! nirt~10 Piet Pi'. CCi.r~o i~rf r0 

VIII01110/001110011110011I 01 OII011011111 OII011000008000000000000000000000000100 

iiiiiiipliij~ii~iliiiii~i~iiiiliiiiliiiiiiiiiiiliiiiiiiiiiiiiiiiiiiiiiiiiii~~iii'{ii~ii 

ttt122 tttttt2Ettti 2t2ttt2 Y12f 222 Ei2tP 2t2Pit222Ett 222222 Pt2P22PE2.P 22222122tt2t Ptt 

1 

Row address 

~ ~ ~ ~ 
000 001 010 011 100 101 110 111 

t000t toot tctnt tcu~ Inai~n nu vi 

11111110on1aB111B/BtlalBn~n~~~e~o~koellll aloBola~a BuB~BYuya~B agaeoBwlBonolBBB111 
nnin111iiliiil tl illl ~l iiil it t111 iluinilllnuinnntuinniuni i iui i iii 
2222222tt222t22E 2.E 21P2tY YY2222212l112t2t22itt222P2!222222222222 P2Y2PP 2222tEt2221 

Basic device type 

Leave columns 10, 11, 12, 13 blank for assignment of CM No. by Signetics 

/~51311XiLM 

1 1 

0000011 OOOOB0000BA 1000000000BOOBB1000000000100008000000800000000000000BOOOOB0000 

iiliiiliiii~ii~i~ifii~iiiiiii niiiiiiiiiiiiiiiiii~iiii~iiiiiiisiiiiiiii~ii5iii~iiiii~~ii~iiiii 

12P 222222E tiiitittttt 2Ei Rttt E222tt222t22R2P2Eittttti2EE2tt2222!lt222 t1t22Pt Ri 

Character number is in columns 78, 79 and 80. Note that each group of 5-bit words is treated as a 
character for convenience of coding. 
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ASCII CHARACTER FONT 

A. 0 

As 0 

a 0 

A~ 0 

Ae 0 

M 0 

0
0
0
0
0
0
 

i
o
o
c
0
0
0
 

0 

0
0
0
0
0
0
'
 

0
0
0
0
0
0
 

a 
0 
0 
i 
i 
i 

~■~~\ 
~~ ■~ 
■ ■~~ 
~■~~ 
■■■■ 
~■■~ 

~ ~~~ 
~~ ~~ 

~ ••~ 
~~~ 
~~ 
■ ■ 
■■ 

■■■ 
■ ■ 

■■~~■ 

,~■■ 
~■■ 

I
0
0
0
0
0
0
 

■■■■■ 
■■ ■■ 

~~~ 

~~~ 

,,, 

~~~ 0
0
0
0
0
0
 

0
0
0
0
0
0
 

~~~~ 
1 ~~ ~, ,~~, 
0 ~~ ~~ ~~~~ 
0 .~ ~, ,~~~ 0 

7 ~~ ~, ,~„ 
0 11, ,1I 11,11 
0 1I 

'
0
0
0
0
0
0
 

7 
0 
0 
`o 
0 
i 

0
0
0
a
o
o
 

0
0
0
0
0
0
 

~■~~■ 
~~ ~1 
■~~ ~ 
■■~~ 
■~■~ 
1■■~ 
~~~ ~ 
~~ ~~ 

■■■■■ 
■■ ~~ 
~ ~~ 
~~ ~~ 
■■ ~■ 
■■ ~■ 
■■ ~~ 
■ ■ 

■■■~~ 

.■■■ 

~~~~ 

~~~~~ 

0 

0
0
0
0
0
a
 

l
0
0
0
0
0
0
 

0
0
0
0
0
0
 

'
o
o
a
0
0
0
 

~■~~~ 

•~ ~ 
~~ ~1 

■ ••~ 
~~1 
~~~1 
■■ ■ 
■ ■~■ 
■■■■ 

■■~~■ 
■■~~■ 
■~~1~ 
■■ ~■ 
■■■~■ 
~~ ~~ 
~~~~~ 
1~~~~ 

0
0
0
0
0
0
 

'
0
0
0
0
0
0
i
 

o
n
o
o
a
o
i
 

i 
i 
0 
0 

0
0
0
0
0
0
'
,
 

~■■■~ 

~~~ 

~~~~ 

~~~~ 

■■■■ 
~„ 

~~~ 

~ ~ ~ 

~■~~■ 
■■■■■ 
■■ ■~ 
■■ ~■ 

~~ ~~ 
~~ 1~ 
~~~~~ 

~■■■~ 

~~~~ 
~~~ ~ 
■■ ■ 
■~~■ 
■~■ 

■ ■ 

~■~~~ 
1■~~~ 
~~~~~ 
~~ ■~ 
■■~~■ 
~~ ~~ 
~~ ~~ 
~ ~~~ 

For upper case order CM2140; For lower case order CM3021. 

'
0
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FEATURES 
• 5V TTL level input signals 
• Tri-state outputs 
• Direct, low cost interfacing with TTL, 

DTL and Signetics MOS 2500 series 

TRUTH TABLE 

CE OUTPUT 

0 
1 

Data 
Open 

BLOCK DIAGRAM 

ABSOLUTE MAXIMUM RATINGSI 

PIN CONFIGURATION 

I,N PACKAGE 

CNIP ENABLE Q m ACC 

NC © ® EGG 

OUTPUTS © ® A, 

OUTPUT 7' 0 ® A, 

OUTPUT 6 

OUTPUTS 0-m A, 

OUTPUT 0 

OUTPUT3 

OUTPUT T 

OUTPUTI 

GND 

ADD 

PARAMETER RATING UNIT 

Temperature range 
Tq Operating 
TSTG Storage 
Po Power dissipation at 70°C2 

Input3 and supply voltages 
with respect to Vcc 

0 to 70 
-65 to 150 

730 
0.3 to -20 

°C 

mW 
V 

m
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DC ELECTRICAL CHARACTERISTICS TA = o°C to 70° C, vcc = 5V ± s°~a, voo = -sv ± s°~°, 
VGG = -12V ± 5% unless other noted.ass ~ 

PARAMETER TEST CONDITIONS 

LIMITS 
UNIT 

Min 7yp Max 

Input voltages V 
VIL Low -5 0.6 
VIH High 3.4 5.3 

Output voltageg V 
VOL Low IOL = 1.6mA -5 0.5 
VOIi High loll = 100µA 3.8 

ILI Input load current VIN = -5.SV, TA = 25°C 10 500 nA 
ILo Output leakage current VouT = -5.5V, TA = 25°C, VCE =Vcc 10 1000 nA 

Supply current Outputs open mA 

IDD Vpo 14 21 

IGG VGG 8 12 

Capacitance pF 
CIN Address input f = 1 MHz, VIH =Vcc, 25mV p-p 10 

AC ELECTRICAL CHARACTERISTICS TA = o° c to ~o°c, vcc = sv ± s°i°, Vop = -5V ± 5%, 
VGG = -12V ± 5%, unless otherwise noted. 

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Min Typ Max 

Access time 
tCA Character 

tCLA Column (At-A31 

See test load circuit 
500 
400 

600 
500 

ns 

NOTES 

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of the specification is not implied. 

2. For operating at elevatetl temperatures the device must be deratetl based on a +150°C maximum 
junction temperature and a thermal resistance of 710°C/W junction to ambient. 

3. All inputs are protected against static charge. 
4. Parameters are valid over operating temperature range unless specified. 
5. All voltage measurements are referenced to ground. 
6. Manufacturer reserves the right to make design and process changes and improvements. 
7. Typical values are at +25° C and typical supply voltages. 
8. Guaranteed input levels are stated for worst case conditions including a ±5%variation in Vcc and a 

temperature variation of 0° C to +70° C. Actual input requirements with respect to VCC are ViR =Vcc 
-1.85V and VIL =VCC -4.15V. 

9. Vcc tolerance is±5%. Any variation in actual Vcc will be tracked directly by ViL, ViH and VOH, which 
are stated for a Vcc of exactly SV. 

TEST LOAD CIRCUIT TIMING DIAGRAM 

y I CHARACTER ADDRESS 

's.OV 
t 3.OV 

OV (A.-As) 

t 3.OV 
a.OV 

y l COLUMN ADDRESS / ~. 0.6V / `OV (A+-A~) 

~~OV 
y0 OUTPUT 

(D+-DJ 
0.a 

' 3.OV 

0.8 

SV 

OV 

r— 1CA~ 

SCA — (~.haraCter aCCesS time 
tCLA — CDlumn aCCeSa time 

I 
!~ICLA I
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CHARACTER FORMAT 

COLUMN 

ADDRESS 

A~ 0 0 

Az 0 0 0 

A, 0 0 0 

000000 
pp000p 
Oo000o 
000000 
000000 
000000 
000000 
~D0000 

o, 

o, 

O, 

O, 

o, 

Da

D, 

o, 
E%AMPLE '"S" 

CHARACTER ADDRESS 

A. As A6 A, A, Ag

ASCI I 
CHARACTER 0 0 0 

OUTPUTS 

Undefined Icolumnl addresses result In "1"level 
(high) outputs. 

APPLICATIONS DATA 
Output Interfacing Notes 
The tri-state outputs on this device exhibit 3 
states: 

1. "1" =Low impedance to +SV 
2. "0" =Low impedance to —5V 
3. Off =High impedance, tOm 

The off state is controlled bythe chip enable 
control input. 

Custom ROM Organizations 
The 2516 is a static ROM with a total 
64X6X8-bit capacity. This allows a standard 
5X7 font to be encoded in the ROM, e.g., the 
2516/CM2150 ASCII font standard product. 
A custom coding configuration may make 
use of the full 6X8 dot matrix if desired. 

ORGANIZATION AS 
CHARACTER GENERATOR 
A 6-bit binary address (A4-Ag) selects 1-of-
64 matrix characters arranged 6 dots hori-
zontally and 8 dots vertically. A 3-bit binary 
address code (At-A3) selects 1 of 6 columns. 
Eight outputs display a complete column of 
the character matrix. 

STANDARD PATTERN 
A standard ASCII Character Font is avail-
able for the 2516. This device 
(2516N/CM2150) may be used for ASCII 
character generation or for device evalua-
tion. 

CUSTOM DEVICES 
For unique custom memory patterns, the 
following formats should be used to trans-
mit coding instructions. The nomenclature 

for each custom device will consist of the 
basic product type followed by a unique CM 
number assigned by Signetics, i.e., 
2516N/CM2151. 

• Programming with punched cards: 
For maximum accuracy and minimum cost and 
turn-around time, the truth table should be 
transmitted to Signetics in the form of punched 
cards according to the format indicated on the 
following pages. 

• Programming with written truth table: 
When punched data cards cannot be supplied, 
the truth table may be transmitted in written 
form using the attached blank truth table. 

VERIFICATION 
Upon receipt of either punched card or 
written truth table information, Signetics 

CARD FORMAT 

Indicates "comment" card 

Basic part type 

C SIfNETlCS c$1 ENY'%CPS 

1 11 1 11 1 
1 1 1 

will prepare a computer tabulation of the 
instructions and return to the address indi-
cated. If errors are detected, they should be 
transmitted to Signetics as quickly as possi-
ble. 

LOGIC CONVENTION 
Logic "1 "s of blackened squares in thetruth 
table will result in high output from the 
indicated output terminal, i.e., +3.6V mini-
mum. Similarly, a "1"address input level is 
interpreted as +3.2V minimum. 

Undefined addresses result in "1"level out-
puts. 

IDENTIFICATION CARDS 

Leave columns 22, 23, 24, 25, 26 blank 
for assignment of CM No. by Signetics 

/ / Customer P/N identification 

FPNITM MEMDFIEF' F:N t2`?IE-1 

1 1 1 11 

11111111 11 1 
o ol000alool00000all000000000aaoo_oa000aaloolaooaoaa00000aaaaloc0000000a0000000000 
i iiii iiiii~i ~h ~i ~ili51i ~ilii~i i~iiiliiiii ~iiii5i iii~iiliil~iliili{~1i15ii iiiiii5ii'i iiiiiii'iiiii{' 

1 tItt PPtt P1212t2P2iPPPti221P22212PZtP PP12ZPPtt1212 Z2t1P2t22P22PPZ PPPPPZ 122221 211 

Person responsible for reviewing Signetics 
computer generated truth table 

' ~l'TN. -F. Ef~i. IrE EF. ,:[i. .' 

1 1 1 11 11 11 11 1 1 

1 1 1 1 1 111 1 1 
000lloaoloaooaoacoal00000000000a0000cooaae0000a0000a000aaa0000000c000000a000c000 

I I I I I I I I I I ~I I ~I+ ~I ~It I ~I '~ ~I~ I+ I ~I~ I tl~ I +1~ ~I I ~I+ I I I I 1,15 1 ~I 1 1 1 1 1 1 1 15 1 I I I i I I+ I~ I I I ~I 1 1~ I dl I~ 1 1 1 1 1 1 I~ I I I I+ 1 I I I I I' I 

Ptt Pt22 tIt2 P2Pt22PttP Ptt?t Pltiitt22112:2:tt212itPP7P2PPt PZ2Pttt ZZPPPPPPt222ZP 2Pt 

Street address 

' ?`. C4 IIIMLIrIG GCPI' 
1 I II I 11 

1 1 u 
000alloloa00000a0000000a0000aoaa_oaaaooaooaaa00000aaooaaa000000a00000a0000aa000aa 

I I I 1 1 1 1 1 1 1 1 15 1 1 1 111111 I I I 1 1 1 I I I I~1 I li li I ICI 1 1 1 1 11 15 1 1i51I 1 1 115 1 1 1 15 1 I li~l I I I li I I ~I I I I 15 1 1 15 1 

2itt 12222Ztit2tt22ti22t22PP11t Zt PPP Z22t222ZP22it2PP21PPtP22ZPP2tt22222111222ZZZt 

City State Zip 

'.I'rR'ti"~+PI r. fPL IEEF'NIP .a n.r. 
1 1 1 11 11 11 

11 1 1 111 
o ollcoll000la000000000000010000caoa0000000000aooc000ca00000a0000aocooa0000000000 
1 1 1 1 111 III l li 11111' 1 1 1 1~11 1 1 51 115 1 1 1~1 1~1 I ~I i 1 111 1 1 15 1 1 1 1 11I1115 1 1i Ill II 15 1 1 11 1 1 1 1 15 15115 15 i1 151I i 5

t 11212222222121 Z11P PPPP1PP 211122212111PP21Z 21 PIZZZPPt PPt2t 2211111 P.2221122222222 

Company name 
' PFNPCM NENEPI EB "1 NC. 

i 1 1 1 n l u 
11111111 1 

000coaa000c00000l000000a000c00000aa0000caooaa0000000000000ac00000000000000000000 

iiiiiiiii'i'i'i'i'i'iY'iY'iii'I'i'iiiiiii'iiii'15iiii~iiii7iiii'i5iiiiiiiiiiiiii7iiiiiii'i'ii`i`iii'i 
tilitPPPPPttPPPP/ZPPP:IZZP22P11122 ZIP 2222211P P:PP1P2 iii122222titt P2P1t12221ZPP2P 
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CARD FORMAT (Cont'd) 

DATA CARDS 

Outputs Oa - Ot respectively Decimal character address 
(Data card number 001 — 064) 

ntcrot~no ovu 1111 teumoon crca~n111t 1nI o1 olo FnFFFnpn ote 

(THIS EXAMPLE ILLUSTRATES OUTPUT SEQUENCE) 

C,~~~t,p~o~~ooaaoaoo~o~~l,~~o~~~~000000~011 O~O~O~~~~~~~~OO OOOo0000000BOA00BOB000100 

I l i l l l l l l l l~~~~~~l~l~l l i l l l l l l l~~~~l~l~l~l~l l l l l l l l l l l l ll l l l ll l l l l l l i ll l'I 1 I I 1 1~1 

tt2ttttttt22222tt 222tt22tttt22t2i2ittttttti21ttt2t1t2tiititittit22t2ttit 22ttitt2 

Column address (A3.Ap.At) 

\ \ \ \ \ \ 
000 001 010 011 100 101 

rt IP4PPO POOi~OPII 1111 COIi OOP11111 11 Oq OP PP PCCPOMiP OIF 

THIS EXAMPLE ILLUSTRATES COLUMN ADDRESS SEQUENCE) 

01011111oppp0000000110oo111aeooaoaollllllollllllllooaeeoaa0000aa00000aooaoloe 

lli lnl il l ii l~lll~i jijjn%j iil ljjjjj ills lii~i liiilil il liniii iiiiiiuuiii'i'i i~iiili 
ttt2222ttttt2tt 22tt2t22tt2t2222t2t22tttt2tttttitttttitttttttttt2ttttttttt22tit22 

Basic device type 

Leave columns 10, 11, 12, 13 blank for assignment of CM No. by Signetics 

/tslFrx~cr ~ 

~ (HEADER CARD) ~ i 
a oaoo~~a0000aooa000a000aooa000000000000000a00000000000000000a000aoa000a000000000 
i ijiiijiii~iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii'iiiiiiiiiiiiiiiiii~ii'iii~i~iii'i

,i„
{'iiii 

/tt22 itittitttt2lltt221t 22titttit2tttttttttt2t22t2ttt 222ttttitltttt22ttt22tt2 ttt 

Cnaracter number is in columns 78, 79 and B0. 
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ASCII CHARACTER FONT 

Aa 0 

As 0 

Ay 0 

A, 0 

Ae 0 

Aa 0 
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DESCRIPTION 
The 2526 high speed ROM may be organ-
ized as 64X9X9 for use as a charactergener-
ator, or  as a 512X9 ROM for general purpose 
use. A read input controls the entry of data 
from the ROM into output latches. Three-
state outputs allow OR-tying for implemen-
ting large memories. Output enable con-
trols the 9 output devices without affecting 
address circuitry. 

BLOCK DIAGRAM 

COLUMN 
DECODER 
10F9 

As ~~ 

A,o O —a

ROW 
DECODER 

1 OF 64 

ste9 Blr 
ROM.MATRIX 

69X9%9 

t READ 
GENERATOR 

READ 

OUTPUT 
ENABLE 

OUTPUT 
ENABLE 

OUTPUT 
LATCHES 

(S) 

ABSOLUTE MAXIMUM RATINGSI 

ACC 

TRI-STATE 
OUTPUTS 

ACC 

 O O, 

I 

 Q O 

PARAMETER RATING UNIT 

Temperature range 

Tn Operating 
TSTG Storage 

Power dissipation at 70°C Z
Input and supply voltages 
with respect to VCC3 

0 to 70 
-65 to 150 

730 
0.3 to -20 

°C 

mW 
V 

PIN CONFIGURATION 

I,N PACKAGE 

OUTPUT6 V ~ ACC 

OUTPUT 7 © ® OUTPUT S 

OUTPUT 8 © ® OUTPUT 1 

OUTPUT 9 0 ® OUTPUT 3 

ADD (G ND) © m OUTPUT Z 

A, Q Im OUTPUT 1 

A, ID ~ READ 

A: D m A+o 

A, ~]—m A, 
OUTPUT 
ENABLE ~[]—~] A, 

A 

EGG 

A, 
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DC ELECTRICAL CHARACTERISTICS TA = o°c to 7o°c, Vcc = 5V ± 5%, VGG = -12V ± 5%, 
unless otherwise specifieda,s,s,7

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Min Typ Max 

Input voltages V 
VIL Low -5 0.6 

VIH High 3.4 5.3 

Output voltage V 
VOL Low IOL = 1.6mA 0.5 
Vorf High IoH = 100µA 3.8 

ILI Input load current VIN = -5.5V, TA = 25°C 10 500 nA 
I~p Output leakage current VouT = OV, TA = 25°C, VCE =Vcc 10 1000 nA 

Supply currentg mA 
ICc VCc 30 55 
IGG VGG 30 55 

CIN Address input capacitance f = 1 MHz, Vac = 25mV p-p, VIN =Vcc. 10 pF 

AC ELECTRICAL CHARACTERISTICS TA = o°C to 70° C, Vcc = 5V ± 5%, VGG = -12V ± 5% unless otherwise specified. 

PARAMETER TO FROM 
LIMITS 

UNIT 
Mln Typ Max 

Pulse width ns 
tRPW Readlo 250 200 
tRPW Read11 500 400 

Address timel2 ns 
tnD Delay Address Read low 50 
tAG Pulse gap Read high Address 50 

Delay time ns 
tA113 Output Address 625 700 

tA213 Output End of read pulse 200 250 
toE Output Output enable 100 250 

NOTES 

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this specification is not implied. 

2. For operating at elevated temperatures the device must be Berated based on a +150°C maximum 
junction temperature and a thermal resistance of 110°C/W junction to ambient. 

3. All inputs are protected against static charge. 
4. Parameters are valid over operating temperature range unless specified. 
5. All voltage measurements are referenced to ground. 
6. Manufacturer reserves the right to make design and process changes and improvements. 
7. Typical values are at+25°C and typical supply voltages. 
8. Guaranteed input levels are stated for worst case conditions including a ±5%variation in Vcc and a 

temperature variation of 0°C to 70°C. Actual input requirements with respect to Vcc are ViH =Vcc -
t.85V and Vii =Vcc - 4.15V. 

9.Outputs open, tRaw = 250ns, tavw = 500ns. 
10. During tgPwt addresses are decoded and sent to the memory matrix and the stored memory data is 

moved to the data inputs of the output RS latches. This data is clocked into the output latches at the 
end (rising edge) of the read pulse. After tn2, date appears at the output terminals. 

it. During tgpwt data is clocketl into the output latches and the address decoders are precharged in 
preparation for the next cycle. 

12. Addresses must be stable within SOns after the read I ine falls and m ust remain stable unti I at least 50ns 
before the read line goes high. 

13. to = O° C to +70° C. 
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TIMING DIAGRAM 

All times measured from 50% points. 
tr = tf = 10ns or less 

CUSTOM CODING 
INFORMATION 

Data Card Format 
I.D./COMMENT CARDS 
Card No. 1 
Columns 
1 
2 
3-17 
18-26 
27-71 

72 
73-80 

Card No. 2 
Columns 
1 
2 
3-80 

Card No. 3 
Columns 
1 
2 
3-80 

Card No. 4 
Columns 
1 
2 
3-80 

Card No. 5 
Columns 
1 
2 
3-80 

C 
Blank 
SIGNETICS 2526N/CM 
Blank 
Customer I.D. (company, pro-
ject, part no., etc.) 
Blank 
Date 

C 
Blank 
Person responsible for review-
ing Signetics truth table 

C 
Blank 
Customer street address 

C 
Blank 
Customer city, state, zip 

C 
Blank 
Name 

DATA CARDS 
Card No. 1 
Columns 
1-9 Binary outputs of rows 9 

through 1 (MSB at 9), first col-
umn, first character (first char-
acter is 000), logic high is high 
output (3.2V min) 

10 Blank 
11-19 Binaryoutputsofsecondcol-

umn, first character 
20 Blank 
21-29 Third column 
30 Blank 
31-39 Fourth column 
40 Blank 
41-49 Fifth column 
50 Blank 
51-59 Sixth column 
60 Blank 
61-69 Seventh column 
70-71 Blank 
72 Data card number of first char-

acter (1) 
73 Blank 
74-76 Anything—customer option 
77 Blank 
78-80 Decimal character number 

(000) 

Card No. 2 
Columns 
1-9 Eighth column 
10 Blank 

11-19 Ninth column 
20-70 Anything—customer option 
71 Blank 
72 Data card number offirstchar-

acter (2) 
73 Blank 
74-76 Customer option 
77 Blank 
78-80 Decimal character number 

1000) 

Card No. 3 
Columns 
1-9 First column, second charac-

ter, rows 9 through 1 
(etc., as 
Card 1) 

Card No. 4 
Columns 
(etc., as 
Card 2) 

MSB at (9). Second character is 
001. 

Card No. 128 
Columns 
78-80 Decimal character number 

(063) 
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EXAMPLES 

I.D. Card 
/ C:M 3c^OP VEkiICPL SCPN CHPG. GEN LATH PCPIC PNP FPUPOT TO P^CI1 [(INVEc[ICN \ 

1 1 111 11 111 11 1 1 11111 1 1 11 1 1 111 1 1 1 
1 1 1 1 1 1 1 1 1 11 1 11 

o ooa0000000ll of ool 00000l ooae0000000aolol 000000eoaaooeoleol elooel0000000l aolocoao 
I I I I I I I I I I I 7 1 I 111 1 1 111 1 1 11 i l l lll l l l l l l l l~l l= I~I 1 1,1 111~1 1 111 1 1 1 1 1 1 111 1 1 1 1 1 1 1 1~1 ~I I~~I - ~I IC I 

11222ttttt1 ti12112tItt21222titt11222t1222112t22i2itS121tl2tii121tt2211111t1zt2t2 

First Data Card—First Character 

/01m000P0 000000P00 0n11u0P 20n000010 10u00o1P 101020Peo 101001020 r . 0 \ 

Iolep111o1111111po1oeooeo11ee1111Uo10 gee111e1oelelellelnlellololoeea000aool 

II III I I I I 7 1 1= I I I3 I I I I I IIIIIIII I III I I I IIII IIIIII I III IIIIIII III IIIII IIIII I III I I5 1 1 1 1 i 

f i2tt2t21212i2t2tt2222i22222ii22t22211iE222122ttt2tti22ttiti222iittt22ii22221112 

Second Data Card—First Character 
/001 u u o0 000oP0PP0 z n \ 

Iloaeoollollllllllloe000eoee000eeeaeeaeooee00000aen n n mesa n0000eeueoeoeol 
l ijjjjjiiii~l ~hl~lliliiiiii~iiiiiiiiiiiiiiiiuiliiiiiiiiiiiiiliiiiiiiiiiiiiliiii~iiili 
it2t2tt2tttitt2221222211222221t2itt22itt2i2ii222iitiit!ltit222tt222iiti12itti222 

First Data Card—Last Character 

/Innnu nl e1 u u u 1 000PPo02r 0P00P0o02 210200002 P0P010Po1 e0oo01001 r sa \ 

01110010010000000ea1111111 o1 e11111111 eeeol 0111100111101110011111011 000eooe000000 

liiillil i~illlllll l ei ii i +i~i uluin iii ~~~n ri i~~ly~ii~~~~i ii~ii~i li i ii iiili~i lei 
,~,i 1.1,~„h ~I~~f ~I 

ii 
t tttttttt222zt222222221tt2ttttt2ttttttt2222t121tt2222ittittttttttZz2z22221z11111 

Second Data Card—Last Character 

/aoo000u 0 00000PP0o ~ ea \ 

IIIIIael e111111111 ooeoe00000eeo oeooeoeooeooeelooeleeeeeeeoe000e0000000aoeaeooao 

I iiiiijliilhi nililiiiiiii~i iiiii nii~i iiilii nii~i iiiiiiiiiiiiiiiiiiiiiii iii ~i ~i'i~i iii 

t 22222tt22tii2ttiitttttiiitt2ttttZtttttti22222t211it2ititttttt2tt2222221t222222t 
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STANDARD CHARACTER FONTS 

COLUMN ADDRESSES 

At 010101010 
Az 0 01 1 0 0 1 1 0 
As 00001 1 1 10 
Aa 000000001 

DECIMAL ADD "0" (As'A ~o) 

~~ ~~~~ 
~~~~ 

~~ ~~~~ ■ 
t 
~~~~ ~ 

■~ ~~~~ ■ 
u ~~~~ ■ 
a~ ~~~~ ■ 
~~ ~~~~ ■ 
DECIMAL ADDRESS"8" 

~~ ~~~ •~ 
~. ~~~~ 

~~ ~~~~~~ 

~~ ~~~~~~ 
~® ~~~~~~ 
® ~~~~~~ 
~~ ~~~~~~ 
DECIMAL ADDRESS"1$" 

~~~~~ 
~~ ~~~~~ 
~~~ ~~~ ■ 

®~~~~ ~\~ 
~~~~ ■ ~~ l~~ ~~■ ■ 
~~ ~~~~~ 
~~ ~~~~~ 
DE CIMAL ADDRESS"R4"' 

DECIMAL ADDRE85 ']l 

t 
DE CIMALADDRE88"40" 

DEC AL ADDRE88 

s 
o, 
O, 
O s
O s

Zr 
Os

U 

P 

U 

S 

CM 3400 
ASCII SET, VERTICAL SCAN 7X9 WITH CODE CONVERSION 

DECIMAL ADDRESS"1" DECIMAL ADDRESS"]" DECIMAL ADDRESS"]" DECIMAL ADORE88'<" DECIMAI ADDRE88"S" DECIMAL ADDRE85"8" DECIMAL ADDRE85")" 

~~~~ 
~~~~ 

~~ ~~~ ~■■■■ 
M■ ~~ ■ ■ 
~■ !~~ ■ 
~M ~~~~ ■ 

~~~~ ■ 
~~ ~~~~ ■ 

CECIMAL ADDRESS `9' DECIMALADDRESB"10" DECIMAL ADDRESB 'Y 1" DECIMAL ADDRESS "1]" DECIMAL ADDRESS'-1 )" DECIMAL ADDRESS"1E" DECIMAL ADDRESS "13" 

DE CIMAL ADDRESS "1 )" OECIMALADDREEB "19" DECIMAL ADDRE88 "19" DECIMALADDRE35 ']0' DECIYALADDRESS "]t" DECIMAL ADDRESS "2Y' Df CIMAL ADDRESS "3]" 

D ECIMALADDRESS"98' DECIMAL ADDRESS"]8' DECIMAL ADDRESS "2]" DECIMAL ADDREE9 "]S" DECIMAL ADDRESS"29" DECIMAL ADDRESS "30" DECIMAL ADDRESS "]1" 

DECIMALADDRESB "3]" DECIMALADDRE85'"3t" DECIMAL ADDRESS "]5" DECIMALADORE58']E" DECIMAL ADDRE88"]7" DECIYAL ADDRESS"JO" DECIMAL ADDRE85"h" 

DECIMALADDRE35'-a l" DECIMAL ADORE36"f]" DECIMAL ADDRESS'"t]"' DECIMALADDRESB"N" DECIMAL ADDRESS"~9" DECIYALADOREBE"N" DECIMAL ADDRESS "9]" 

DECIMAL ADDRESS "19" DECIMAL ADDRE85 "30" DECIMAL ADDRESS "E1" DECIMALADDRESB "3]" DECIMAL ADDRESS "93" Of CIMAL ADDRE85 "5~" DECIMAL ADDRE88 "SS" 

DECIMAL ADDRE35'9 DECIMAL ADDRESS "9]" DECIMAL ADDRESS "9$" DECIMAL ADDRE85 "99" DECIMAL ADDRE85 "60" DECIMALADDRE3S "S1" DECIMAI ADDRESS "SY' DECIMAL ADDRE88 "fiJ" 

NOTES 

A. BCDIC to ASCII in leftmost column, Baudot to ASCtI in next column to right. 
8. Untlefined addresses result in all outputs going low fTTL "0"). 
C. Black squares in character font are high ITTL "1'9. 
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STANDARD CHARACTER FONTS cCont'd) 

ROW ADDRESS 

AdI A3I A2IAt 

0 
0 
0 

0 

0 
0 

Q 

1 

0 

0 
0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

ORIOe

OUTPUTS 

O~IOs

CM 3941 
ASCII SET, RASTER SCAN 7X9 WITH CODE CONVERSION 

~SI~dI03IO2I Ot 

2526-I,N 

DECIMAL ADD"0"IAs'A,e) DECIMALADDRESS"1" DECIMALADDRESS"2" DECIMALADDRESS"]" pECIMAL ADDRE35'•' DECIMALADDRESS"S" DECIMALADDRESS"fi" DECIMAL ADDRE33")" 

DECIMALADDRESS"B" DECIMAL ADDRESS"9" DECIMALADDRESS "18" DECIMAL ADDSESS "11" DECIMALADDRE55"12" DFCIMALADDRE66"1] 

~~~~ 
~~~~ 

■ ~~~ ■ 
■ ■ ~~ ■ 
■ ~~ ■ ■ 
■ ~~~ ■ 

~ ~~~~ ■ 
R1i ~~~~ ■ 
~~ ~~~~ ■ 
DECIMALADDRE88"1•" DECIMAL ADDRESS "1$" 

DECIMALADDRESS "18" pECIMAL ADDRESS "li" DECIMALADDRESS "1•" DECIMAL ADDRESS "19" DECIMALADDRESS "20" DECIMALADDRESS "21" DECIMALADDRESS"22" DECIMALADDRESS "2]" 

OECIMALADDRE33'2<" DECIMALADDRESS"25" DECIMAL ADDPE38 "28" DECIMALADDRE33 "2i" DECIMALADDRESS "28" DECIMALADDRESS "23" DECIMALADDRESS"]0" DECIMALADDRESS "]1" 

DECIMALADDRE58 "]2" DECIMALADDRESS "]]" DECIMALADDRE55"]•" DECIMALADDRE33 "]9" OECIMALADDRE53 "J6" DECIMALADDRESS "]]" DECIMALADDRE88 "]8" DECIMALADDRESS "]9" 

DECIMALADDRESS "•0" DECIMALADDRESS"• DECIMALADDRESS "•2" DECIMAL ADDRESS"•] DECIMALADDRESS "d•" DECIMAL ADDRESS "•S" DECIMAL ADDRESS"•8" DECIMAL ADDRESS "•]" 

DECIMAL ADDRESS"N" DECIMAL ADDREEE'V9" DECIMALADDRESS "50" DECIMAL ADDRESS "51" DECIMAL ADDRESS "62" DECIMALADDRESS"8J" DECIMALADDRE55"S<" DECIMAL ADDRESS "95' 

DECIMALADDRESS "56- DECIMALADDRE33 "5)" DECIMALADDREES"58" DECIMALADDRESS "89" DECIMALADDRESS "80" DECIMALADDRESS "81" DECIMALADDRESS"62" DECIMALADDRESS '8]'-

NOTES 

A. BCDIC to ASCII in leftmost column, Baudot to ASCII in next column to right. 
B. Undefined addresses result in all outputs going low cTTL "0"). 
C. Black squares in characer font are high (TTL "1"1. 
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1702A-I 

DESCRIPTION 
The 1702A is ideally suited for uses where 
fastturn-around and pattern experimenta-
tion are important. The device undergoes 
complete programming and functional test-
ing on each bit position prior to shipment, 
thus insuring 100% programmability. 

The 1702A is packaged in a 24-pin dual in-
line package with a UV transparent lid. The 
transparent lid allows the userto expose the 
chip to ultraviolet light to erase the bit 
pattern. A new pattern can then be written 
into the device. 

The 1702A is fabricated with silicon gate 
technology. This low threshold technology 
allows the design and production of high 
performance MOS circuits and provides a 
higher functional density on a monolithic 
chip than conventional MOS technologies. 

FEATURES 
Fast programming for all 2048 bits: 2 
minutes 

• Alt 2048 bits guaranteed programmable 
• 100% factory tested 
• Fully decoded 
• Static MOS: No clocks required 
• Inputs and outputs DTL and TTL compat-

ible 
• Tri-state output: OR-tie capability 
• Simple memory expansion 
• Chip select input lead 

PIN DESIGNATION2

PIN NO. SYMBOL NAME &FUNCTION 

Read mode 

12 Vcc Vcc 

13 Program Vcc 

14 CS GND 

15 Vae VCC 

16 VGG VGG 

22 VCC VCC 

23 VCC VCC 

Programming mode 

12 Vcc GND 

13 Program Program pulse 

14 CS GND 

15 Vee Ves 

16 VGG PUISed VGG (VIL4P) 

22 VCC GND 

23 VCC GND 

ABSOLUTE MAXIMUM RATINGS3

PIN CONFIGURATION 

(PACKAGE 

A 

Ao

DATA OUT 

DATA OUT 2 

DATA OUT 3 

DATA OUT4 

DATA OUT 5 

DATA OUT 6 

DATA OUT 7 

DATA OUT e 

BLOCK DIAGRAM 

C6  ~

PROGRAM —► 

DATA OUT 1 

~- 

DATA OUT 8 

OUTPUT 
BUFFERS 

zoafi BIT 
ROM MATRi% 
(256 % 6) 

DECODER 

I 

INPUT 
DRIVERS 

Aa A, 
I 
A~ 

PARAMETER RATING UNIT 

Temperature range °C 
TA Operating 0 to +70 
TSTG Storage -65 to +125 

PD Power dissipation 2 W 

Soldering of leads 110sec) 300 °C 

Input voltages and supply 
voltages with respect to Vcc 

V 

Read operation 0.5 to -20 
Program operation -48 
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DC ELECTRICAL CHARACTERISTICS TA = o° c to 70° c, vcc = 5v ± s°ra, VDD = -9V ± 5%, VGG3 = -9V ± 5% 

unless otherwise specified.4 

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Min Typ Max 

Input voltage V 
VILE Low for TTL interface -1.0 0.65 
VIL2 Low for MOS interface Voo Vcc-6 
VIH Address and chip 

select high 
Vcc-2 Vcc+0.3 

Output voltage V 
Vpl_ Low IoL = 1.6mA -.7 0.45 
VOH High IpH = -100µA 3.5 4.5 

lu Address and chip select 
input load current 

VIN = O.OV 1 µA 

Igo Output leakage current Vour = O.OV, CS =Vcc -2 1 µA 

Supply current IoL = O.OmA mA 
IDD1 CS = Vpp -2, TA = 25°C 35 50 
looz CS = 0.0, TA = 25°C 32 46 
ID03 CS =Vcc -2, TA = 0°C 38.5 60 
IGG Gate 1 

Output current mA 
Clamp Vour = -1.OV 

ICF1 TA = 0°C 8 14 
ICF2 TA = 25°C 13 
IoL Sink Vour = 0.45V 1.6 4 
IoH Source Vour = O.OV -2.0 

Capacitances All unused pins are at ac ground pF 
CIN Input VIN =Vcc, CS =Vcc 8 15 
LOUT OUtpUt VOUT =VCC, UGG =VCC 10 15 

AC ELECTRICAL CHARACTERISTICS TA = 0° C to 70° C, Vcc = SV ± 5%, Voo = -9V ± 5% 
unless otherwise specified, Input pulse amplitudes = 0 to 4V, tR, tp 5 50ns, 
Output load is 1 TTL gate, Measurements made at output of TTL gate 
(tpo ~ 15ns1, C~ = 15pF 

PARAMETER TO FROM 
LIMITS 

UNIT 
Min Typ Max 

Freq Repetition Rate 1 MHz 
toH Previous read data valid 100 ns 

Delay time 
tAcct Output Address 0.7 1 µs 
tcs Output Chip select 100 ns 
tco Output CS 900 ns 

too Output deselect 300 ns 

NOTES 

1. Signetics liability shall be limited to replacing any unit which fails to program as desiretl. 
2. The external lead connections to the 1702A differ depending on whether the device is being 

programmed or used in read mode. In the programming mode, the data inputs 1-8 are pins 4-11 
respectively. 

3. Stresses above those listed under Absolute Maximum Fatings may cause permanent damage to the 
tlevice. This is a stress rating only and functional operation of the device at these or at any other 
condition above those indicated in the operational sections of this specification is not implied. 
Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 

4. Typical values are TA = 25°C and at typical supply voltages. 
5. This parameter is perdiotlically sampled and is not 100° testetl. 
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1702A-I 

TIMING DIAGRAMS 

V IM 

ADDRESS 

V IL 

READ OPERATION 

I~—I CYCLE TIME = 1/FRED ~~ 

10°,s 

Cs 

VIH 
-- •1 ICS I~—

I 

I I OH 

V IL 

I `~ I 
I~~ 
I 

~oH V 
I DATA OUT DATA OUT 

DATA 
I INVALID I INVALID 

OUT 

V OL 
I 
1 

IACC 
I

Imo— — +1 

TYPICAL PERFORMANCE CHARACTERISTICS 

ID
D

 
C

U
R

R
E

N
T

 (
m

 A
) 

A
C

C
E

S
S

 T
IM

E
 (

n
s)

 

I DD CURRENT vs TEMPERATURE 

39 

38 

37 

36 

36 

ao 
33 

32 

31 

30 

29 

28 

27 

0 

900 

600 

700 

600 

soo 

400 

300 

200 

100 

0 

V = +SV CC

VDD= -9V 

VGG= -BV 

^ 

INPUTS= VCC 
OUTPUTS ARE OPEN 

1 I 
C5= VCC 

CS_ O.OV ~ 
~~ 

~ ~ 

\ ~' 1 

0 20 40 60 80 100 120 

AMBIENT TEMPERATURE FC) 

ACCESS TIME vs 
TEMPERATURE 

1 TTL LOAD- 20pF 
V CO = +5V 
V DD = -9V 
V GG = -9V 

0 10 20 30 40 50 60 70 80 90 

A MBIENT TEMPERATURE (~C) 

14.0 

12.0 

H E 
10.0 

~ w 8.0 
ti

O 7 
U fi.0 

O 

H E 

n ~w ~ ~ 
o ~ 
O 
U 

~ a 
N E 

F. Z 

4.0 

2.0 

0 

-0 -3 

5 

3 

2 

3 

y 
w 

35 
~-

O U 

O 

_4

DESELECTION OF DATA OUTPUT IN OR-TIE OPERATION 

V IH 

ADDRESS 

V IL 

cs 

DATA 
OUT 

OUTPUT SINK CURRENT 
vs OUTPUT VOLTAGE 

 X  
V IM —~ 

VIL 

Y off 

V OL 

10% 

I / I 
90 r, I 

I I 
~ ~{ loo ~«—

DATA OUT DATA OUT 
INVALID INVALID 

VCC= +5V 
VDD - - 9V 
VGG -9V 

T A 25'C 

C5= O.OV 

_ 2 1

OUTPUT VOLTAGE (VOLTS) 

OUTPUT CURRENT vs 
VDD SUPPLY VOLTAGE 

.3 .0 

VCC= +SV 
VGG= -9V .■■■ 

Ope sting Renge 

■~'//,■ ,., 
VCC= +SV 

■1/G,■ 
VGG = 

O.OV 
TA~ 25°C / ■11//.~,■ 

.'____■ 

■■■■■■■ 
5 -6 -7 -8 -9 -10 

V DD SUPPLY VOLTAGE (V) 

--+~ ICO I~.—

A
C

C
E

S
S

 T
IM

E
 (

n
s
) 

900 

B00 

700 

600 

500 

400 

300 

200 

100 

0 

ACCESS TIME vs 
LOAD CAPACITANCE 

5 

w 
a 
E 

~ ~ 
w r 4 

~ ̀¢ o ~ 

0 0

O E 

H H 

~ w 
~ o: 

o ~ 

O 

O 

3 

p 

3 

1 TTL LOAD 

V CC = +5V 

V OD= 
-9V 

VGG= -9V 
T A =25° C 

0 10 20 30 40 60 fi0 70 80 90 100 

y

LOAD CAPACITANCE (p F) 

OUTPUT CURRENT vs 
TEMPERATURE 

,. 

V CC = +6V 

ADD- 
9V 

GG-
V OL _ +.48V 

~~ 

't1' 

~1TT~~~rl~s~ 

V CC = +SV 
_ 

VDD= -9V 
V GG = -9V 
V OH= O.OV 

CS = O.OV 

0 10 20 30 40 50 60 )0 60 90 

AMBIENT TEMPERATURE (° C) 
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1702A-I 

DC AND OPERATING PROGRAMMING CHARACTERISTICS TA = 25°C, Vcc = OV, VBB = +12V ± 10%, 
CS = OV unless otherwise specified. 

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Min Typ Max 

Input voltage V 
VIHP High 0.3 
VIL1P Pulsed data low -46 -48 
VIL2P Address low -40 -48 
VIL3P Pulsed low Vpp and 

program 
-46 -48 

VIL4P Pulsed low VGG -35 -40 

Load current mA 
ILl1p Address and data input VIN = -48V 10 
ILl2p Program and VGG VIN = -48V 10 
Igg Vgl3 supplyt 10 100 
Ippp Peak Ip0 supply2 VDD =Vprog = -48V, VGG = -35V 200 300 

AC PROGRAMMING CHARACTERISTICS TA = 25°C, Vcc = OV, Vl3e =+12V ± 10%, CS = OV, unless otherwise specified, 
Input rise and fall times = < 1µs unless otherwise specified. 

PARAMETER TO FROM TEST CONDITIONS 
LIMITS 

UNIT 
Min T YP Max 

Duty cycle (Voo, VGG 20 
tePw Program pulse width Voo =Vprog = -48V, VGG = -35V 3 ms 

Setup and hold time µs 

tow Setup time Programming 
pulse 

Data 25 

toH Hold time Data Programming 
pulse 

10 

tvw Setup time Programming 
pulse 

Pulsed power 
supply 

100 

tvo Hold time Pulsed power 
supply 

Programming 
pulse 

10 100 

tACW Setup time3 Pulsed Vpp 
power supply 

Address 
25 

tACH Hold time3 Address Pulsed VoD 
power supply 

25 

tArw Setup time Programming 
pulse 

Address 10 

LATH Hold time Address Programming 
pulse 

10 

NOTES 

1. The Vee supply must be limited to t00mA current to prevent damage to the device. 
2. loon flows only during VOO, V00 on time. IDDP shou Id not be allowed to exceed 300mA for greater than 

100µs. Average power supply current loop is typically 40mA at 20%duty cycle. 
3. All 8 address bits must be in the complement state when pulsed Voo and Voo move to their negative 

levels. The addresses 10-255) must be programmed as shown in the timing diagram. 
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1702A-1 

TIMING DIAGRAM 

PROGRAM MODE 

tACW 

tACM Ir-

I 
I 

BINARY COMPLEMENT BINARY ADDRESS 

ADDRESS ADDRESS OF WORD OF WORD TO BE 
TO BE PROGRAMMED PROGRAMMED 

- 40 to - 48 

I ~{ tvDl~— I 

0 
I I 

—►I ~ tATW 

PULSED V DD 
POWER SUPPLY 

I I 
i 

- 46 to - 46 I I 

I 
I 

0 

PULSEO VGG 
POWER SUPPLY 

- 36 to -40 
I tVW ~~

0 
I 

I 
I I 

PROGRAMMING 
PULSE 

~«t¢PW 

I Imo
( 

--t ATN --+1 

- 46 to - 46 I 
~~t

l~ --►{tDH 
I 

I 0 
DATA INPUT 

(DEVICE DATA CAN DATA STABLE DATA CAN 
UTPUT CHANGE TIME CHANGE 
LINES) 

~~j 
- 46 to 48 

OPERATION IN PROGRAM 
MODE 
Initially, all 2048 bits of the ROM are in the 
low state. Information is introduced by se-
lectively programming high's in the proper 
bit locations. 

Word Address selection is done by the same 
decoding circuitry used in the Read mode 
(see do Electrical Characteristics table). All 
8 address bits must be in the binary comple-
ment state when pulsed VDD and VGG move 
to their negative levels. The addresses must 
be held in their binary complement state of a 
minimum of 25µs after VDD and VGG have 
moved to the negative levels. The addresses 
must then make the transition to their true 
state a minimum of 10µs before the program 
pulse is applied. 

The 8 output terminals are used as data 
inputs to determine the information pattern 
in the 8 bits of each word. A low data input 
level f-48V) will then program a "1"and a high 
data input level (ground) will leave a "0" (see 
do and Operating Programming Character-
istics table). All 8 bits of one word are pro-

grammed simultaneously by setting the 
desired bit information patterns on the data 
input terminals. 

During the progamming, VGG, Voo and the 
program pulse are pulsed signals. We rec-
ommendthe P+4P smart programming rou-
tinewhere P =the number of programming 
pulses for data to read true; Pmax = 256; 
and 4P =the number of over programming 
pulses applied. 

ERASING PROCEDURE 
The 1702A may be erased by exposure to 
high intensity short-wave ultraviolet light at 
a wavelength of 2537A°.The recommended 
integrated dose (i.e., UV intensity x expo-
sure time) is 6W-sec/cm2. Examples of ul-
traviolet sources which can erase the 1702A 
in 10 to 20 minutes are the Model UVS-54 
and Model S-52 short-wave ultraviolet 
lamps manufactured by Ultra-Violet Prod-
ucts, Inc., 5114 Walnut Grove Avenue, San 
Gabriel, Ca. The lamps should be used 
without short-wave filters, and the 1702A to 
be erased should be placed about one inch 
away from the lamp tubes. 
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DESCRIPTION 
The 2708/2704 are high speed Erasable and 
Electrically Reprogrammable ROMs 
(EPROM) ideally suited where fast turn 
around and pattern experimentation are im-
portant requirements. 

The 2708/2704 are packaged in a 24 pin 
dual-in-line package with transparent lid. 
The transparent lid allows the user to ex-
posethe chip to ultraviolet light to erasethe 
bit pattern. A new pattern can then be writ-
ten into the device. 

A pin for pin mask programmed ROM, the 
Signetics 2607, is available for large volume 
production runs of systems initially using 
the 2708. 

The 2708/2704 is fabricated with the time 
proven n-channel silicon gate technology. 

FEATURES 
Organization: 

2708: 1024X8 
2704: 512X8 

• Fast programming-100 sec. typ for all 8K 
bits 

• Low power during programming 
• Access time: 450ns 
• Standard power supplies 12V, ±SV 
• Static—no clocks required 
• Inputs and outputs TTL compatible dur-

ing both read and program modes 
• Three-state output—OR-tie capability 

BLOCK DIAGRAM 

CS/WE ~ 

Ao  Ay 
ADDRESS _ 
INPUTS 

CHIP SELECT 
LOCK 

V 
DECODER 

2704-I • 2708-I 

PIN CONFIGURATION 

DATA OUTPUT 
O,-O, 

OUTPUT BUFFERS 

Y GATING 

DECODER 

ABSOLUTE MAXIMUM RATINGSI 

64 X 128 
ROM ARRAY 

PARAMETER RATING UNIT 

Temperature range °C 
TA Operating 0 to 70 
TSTG Storage -65 to 125 
Po Power dissipation 1.5 W 

All input or output voltage 
with respect to VBB 
(except program) 15 to -0.3 V 

Program input to VBB 35 to -0.3 V 
Supply voltages Vcc and 15 to -0.3 V 

Vss with respect to VBB 
VDD with respect to VBB 20 to -0.3 V 
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2704-I • 2708-I 

DC ELECTRICAL CHARACTERISTICS Vcc = 5V ± .25V, VBB = -5V ± .25V, VDD = 12V ± .6V, vss = oV, 
TA = 0°C to 70°C, Output load = 100pF plus 1TTL input. 

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Min Type Max 

Input voltage V 
VIL Low Vss 0.65 
VIH High 3.0 Vco + 1 

Output voltage V 
VoL Low IoL = 1.6mA 0.45 

Volit High 1011 = -100µA 3.7 

VoH2 High IoH = -1mA 2.4 

ILI Input load current VIH = 5.25V µA 
Address and chip select 10 

ILo Output leakage current VouT = 5.25V, CS/WE = 5V 10 µA 

Supply current Worst case supply currents, 
All inputs high 

mA 

loo VDD 50 65 
ICC VCC 6 10 
IBB Vse CS/WE = 5V; TA = 0°C 30 45 

PD Power dissipation TA = 70°C 800 mW 

Capacitance3 TA = 25°C, f = 1MHz pF 
CIN Input VIN = OV 4 6 
LOUT Output VOUT = OV 8 12 

AC ELECTRICAL CHARACTERISTICS Output load = 1 TTL gate and CL = 100pF, 
Input rise and fall times = 20ns, 
Timing measurement reference levels = 0.8V and 2.SV for inputs, 
0.8V and 2.4V for outputs. Input pulse levels = 0.65V to 3.OV 

PARAMETER TO FROM 
LIMITS 

UNIT 
Min Typ Max 

Delay time ns 

tgcC Output Address 280 450 
tCo Output Chip select 120 

toF Float time Output Chip deselect 0 120 ns 
toll Hold time Output Address 0 ns 

NOTES 

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other condi-
tionsabovethoseindicated in the operational sections ofthis specification is not implied. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 

2. Typical values are for Tq = 25°C and typical supply voltages. 
3. This parameter is periodically sampled and not 100% tested. 
4. The program input Ipin 781 may be tied to Vss during the read mode. 
5. Signetics reserves the right to make changes in specification at any time and without notice. The in-

formation furnished by Signetics in this publication is believetl to be accurate antl reliable. However, 
no responsibility is assumed by Signetics for its use; nor any infringements of patents or other rights 
of third parties resulting from its use. No license is granted under any patents or patent rights of Sig-
netics. 

280 s;~n~t~es 



~t4Fi~ 

2704-I ~ 2708-I 

TIMING DIAGRAMS 

READ MODE 

ADDRESS 

CSiWE 

i 

 X 
~- I CO—+~ 

—IACC~

OUT 

~~~~~~~~~~~~~~~~~~ 
DATA OUT INVALID /iiiiiiiiiiii iii 

ADDRESS 

26V 

PROGRAM 
PULSE 

OV 

DATA 
O,-0a 

DATA OUT 
FLOATING 

WRITE MODE 

ADDRESSO 

tA$ 

[DS 

READ 
LOOP 

IPW IAH+ 

ONE PROGRAM LOOP 

ADDRES51 

IDH 

Program Mode: CS/WE _ +12V 

ADDRESS 

12V 

CS/WE SV 

2fiV 

PROGRAM 

PULSE 

f IAS ~' 

ICSS 

IDF IDS 

DATA DATA OUT 
O,-Oa VALID 

/%% 
~ DATA 

//// 
~~ 

DATA IN 
VALID 

PROGRAM 
LOOP 

tCM 

READ 
LOOP 

~— IACC 

~ IDPR~+ 

t I DN~ 

DATA IN 
VALID 

DATA OUT 
VALID 

Read/Program/Read Transitions 

Logic levels and timing reference levels same as in the Read Mode unless noted otherwise. 
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2704-I • 2708-I 

PROGRAMMING SPECIFICATIONS Tq = 25°C 

PARAMETER 
LIMITS 

UNIT 
Min Typ Max 

Setup and hold time µs 
tqs Address setup 10 
tgFl Address hold 1 
tcss CS/WE setup 10 
tcH CS/WE hold .5 
tos Data setup 10 
tDH Data hold 1 

tDF Chip deselect to output 
float delay 

tDPR Program to read delay 

0 120 

10 

ns 

µs 

tpw Program pulse width .1 1.0 ms 
tPR Program pulse rise time .5 2.0 µs 
tpp Program pulse fall time .5 2.0 µA 
IP Programming current 10 20 mA 
VP Program pulse amplitude 25 27 V 

PROGRAMMING PROCEDURE 
At shipment and after each erasure, all bits 
of the 2708/2704 are in the logic high state 
(output high). The device is put into the pro-
gram mode by raising the CS/WE input (pin 
20) to +12V. While in the program mode, 
data to be stored is presented on lines Oi-
Oe, forming an 8-bit word. Word addresses 
are selected in the same manner as in the 
Read mode. After each address and data 
word is set up, one program pulse (Vp) is ap-
plied to the program input (pin 18). Refer to 
the Program Mode timing diagram. A pro-
gram loop is defined as one pass through all 
device addresses. The number of loops (N) 
required is dependent upon the program 
pulse width (tpw) according to N' tpw 
100ms. 

Program and read loops may be alternated 
as shown in the Read/Program/Read Tran-
sitions timing diagram. 

ERASING PROCEDURE 
The 2708/2704 may be erased by exposure 
to high intensity short-wave ultraviolet light 
at a wavelength of 2537A2°. The recom-
mended integrated dose (i.e., UV intensity x 
exposure time) is 10W-sec/cmz, Examples 
of ultraviolet sources which can erase the 
2708/2704 in 30 to 60 minutes are the Model 
UVS-54 and Model S-52 short-wave ultravi-
olet lamps manufactured by Ultra-Violet 
Products, Inc., 5114 Walnut Grove Avenue, 
San Gabriel, California. The lamps should 
be used without short-wave filters, and the 
2708/2704 to be erased should be placed 
about 1 inch away from the lamp tubes. Both 
Cervue and UV glass lids are available. 
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EX 4~-~TT S~kIFT ~EG#STER {4 X6~ 

DESCRIPTION 
The 2518 32-bit and the 2519 40-bit recircu-
lating static shift registers consist of en-
hancement mode p-channel silicon gate 
MOS devices intergrated on a single mono-
lithic chip. Internal recirculation logic plus 
TTL/DTL level clock signals are provided 
for maximum interfacing ease. 

BLOCK DIAGRAM 

IN, Q 

INi O 

TRUTH TABLE 

RECIR- 
CULATE 

INPUT FUNCTION 

1 0 Recirculate 
1 1 Recirculate 
0 0 "0" is written 
0 1 "1" is written 

Data is read out when output enable is low. Output is tri-
stated when output enable is high. 

INS O 

INs O 

INs O 

D 
N-BIT 

REGISTER 

 1 

D 

N-BIT 

REGISTER 

N-BIT 

REGISTER 

 O OUT, 

 O OUTi 

N-BIT 

REGISTER 

 O OUTS

N-BIT 

REGISTER 

D 

O RECIRCULATE 

N-BIT 

REGISTER 

 O OUT, 

 O OUTS

CLOCK 

REGENERATOR 

ABSOLUTE MAXIMUM RATINGSI 

V 'IN 

 O OUT6

OUTPUT 

ACC 

PARAMETER RATING UNIT 

Temperature range °C 
Tn Operating2 0 to +70 
TSTG Storage -65 to 150 
PD Power dissipation at Tn = 70°C 640 mW 

Data and clock input voltages 
and supply voltages with 
respect to VCc 

0.3 to -20 V 

s~n~t~es 

Z 
2518-N • 2519-N 

PIN CONFIGURATION 

283 

m
o:

 m
~m

oR
Y 



2518-N • 2519-N 

DC ELECTRICAL CHARACTERISTICS TA = o°c to +7o°c, VGC =+5V ± 5%, vGG = -12v ± 5% 

unless otherwise specified.3 a s s ~ 

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Min Typ Max 

Input voltages V 

VIL Low 0.6 

VIH High 3.4 5.3 

VILc Clock low 0.6 

VIHC Clock high 3.4 5.3 

Output voltage V 

VpL Low IoL = 1.6mA 0.5 

VoH High IOH = 100µA 3.8 

Leakage current TA = 25°C nA 

ILo Output 10 1000 

ILc Clock VILc = GND 10 500 

ILI Input load current VIN = -5.5V, TA = 25°C 10 500 nA 

IGG Supply current Continuous operation, 
TA = 25° C, f = 1.SMHz 

16 25 mA 

Capacitance At 1 MHz, VAc = 25mV p-p PF 
CIN Input VIN =VCC 5 7

Cm Clock V~=Vcc 6 7 

AC ELECTRICAL CHARACTERISTICS TA = o°c to +7o°c, VCC = +5V ± 5%, VGG = -12V ± 5%, vll_c = o.4v to 4.ov 

PARAMETER TO FROM 
LIMITS 

UNIT 
Min T p Y Max 

Freq. Clock rep rate do 3 2 MHz 

Pulse width µs 
tmPw Clocklo .300 100 

tmPw Clock .200 do 

Setup and hold time ns 

tos Setup time Clock in Data in 100 

toH Hold time Data in Clock in 70 

tRs Setup time Clock Recirculate 150 

tRFi Hold time Recirculate Clock 50 

t13,tF Clock pulse transition 5 µs 

to Clock to data out delay Data Clock 300 350 ns 

NOTES 

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the 

device. This is a stress rating only and functional operation of the device at these or at any of this 
specification is not implied. 

2. For operating at elevated temperatures the device must be Berated based on a 150° C maximum 
junction temperature and a thermal resistance of 125°C C/W, junction to ambient. 

3. All inputs are protected against static charge. 
4. Parameters are valid over operating temperature range unless specified. 
5. All voltage measurements are referenced to ground. 
6. Manufacturer reserves the right to make design and process changes and improvements. 
7. Typical values are at +25~C and typical supply voltages. 
8. Guaranteed input levels are stated for worst case conditions including a ±5%variation in Vcc and a 

temperature variation of 0°C to +70° C. Actual input requirements with respect to Vcc are VIH=Vcc 
-1.BSV and Vl~ =Vcc - 4.15V. 

9. Von is dependent on Rt and input characteristics of driven gate. 
10. Input rise and fall times = 10ns. Output load is 1 TTL gate. 
11. For static operation, clock must be stopped in TTL high state in order to retain data (see clock pulse 

width specification). 
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2518-N ~ 2519-N 

TIMING DIAGRAM 

CLOCK INPUT 

5 

5040 

0 

ImPW 

IDS 

~5  

DATA IN 50°/~ 

p ~ ~ ~ ~ ~   

+5 

DATA OUT 

0 

RECIRCULATE 

NOTES 

10PW 

90°/° 
so°i° sow° 

ro°i° 

~IP 
~r I DN 

90°/° 

r o°r° 

~- I R 

~50% 

tq 

IRS IRN 

  1 
~3.OV ----

f o.av 

50 0% 

A. Input rise and fall times = 10ns. Output load is 1 TTL gate. 
B. For static operation, clock must be stopped in TTL high state in order to retain data 
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DESCRIPTION 
The 2509 50-bit, 2510 100-bit, and the 2511 
200-bit recirculating static shift registers 
consist of enhancement mode p-channel 
silicon gate MOS devices integrated on a 
single monolithic chip. Internal recircula-
tion logic plus TTL/DTL level clock signals 
plus tri-state outputs are provided for maxi-
mum interfacing ease. 

BLOCK DIAGRAM 

RECIRCULATE 

IN, 

INz

NOTES 

A. N = 50 for 2509, N = 100 for 2510, N = 200 for 2511. 
B. If output enable =low, output is oft. 
C. If output enable =high, see Truth Table. 

ABSOLUTE MAXIMUM RATINGSI 

TRUTH TABLE 
RECIRCULATE INPUT FUNCTION 

0 0 Recirculate 
0 1 Recirculate 
1 0 "0" is written 
1 1 "1" is written 

OUTPUT 
ENABLE 

VCC 

our, 

VDD 

VCC 

OUTS

VDD 

PARAMETER RATING UNIT 

Temperature range °C 
TA Operating2 0 to 70 
TsTG Storage -65 to 150 
Pp Power dissipation at TA = 70°C2 535 mW 

Data and clock input voltages 
and supply voltages with 
respect to Vcc3

0.3 to -20 V 

2509-N,K • 2510-N,K • 2511-N,K 

PIN CONFIGURATIONS 

N PACKAGE 

RECIRCULATE C 

IN, C 

OUT, C 
NC C 
NC C 
NC C 

VDD C 

1a vcc 
13 INz

iz our, 

11 NC 

10 VGG 

OUTPUT 

~~
11 ENABLE 

J mIN 

K PACKAGE 

VCC 

INz

OUTz

V GG 

OUTPUT 
ENABLE 
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2509-N.K • 2510-N,K • 2511-N,K 

DC ELECTRICAL CHARACTERISTICS Tn = 0°C to 70°C, Vcc = 5V4, VDD = -5V ± 5%, VGG = -12v ± 5% 

unless otherwise specifiedss,7,e 

PARAMETER TEST CONDITIONS 
LIMPS 

UNIT 
Mtn 

Max 

Input voltage4 V 
VIL Low 0.6 
VIH High 3.4 5.3 
VILC Clock low -5 0.6 
VIHC Clock high 3.4 5.3 

Output voltage V 
VoL Low Ion = 1.6mA 0.5 
VOH High IoH = 100µA 3.8 3.5 

Driving MOS 3.6 

Leakage current Tq = 25°C nA 

ILO Output VCE = 1.O5V, VOUT = -5V 10 1000 
ILC Clock VILc = GND 10 500 

IDD Supply current Continuous operation, Tq = 25°C, f = 1.5MHz mA 
Dual 50 6.5 15 
Dua1 100 12 30 
Dua1200 20 40 

IGG 4.5 7.5 

ILI Input load current VIN = -S.SV, Tq = 25°C 10 500 nA 

Capacitance At 1 MHz; Vqc = 25mV p-p pF 
CIN Input VIN = VCC 5 

CouT Output Vour =Vcc 5 
C0 Clock V~=VCC 5 

AC ELECTRICAL CHARACTERISTICS vcc = 5v4, VDD = -5V ± 5%, viI_c = o.4v to 4v, vGG = -12v ± 5%, 
Ta = 0° C to 70° C. 

PARAMETER TO FROM TEST CONDITIONS 
LIMITS

UNIT 
Mln YP Max 

Freq. Clock rep rate do 3 1.5 MHz 

Pulse width µs 
tmPW Clock .290 150 100 
t~PW Clock .210 do 

Setup and hold time 
tos Setup time 
toH Hold time 

din 
Data in 

Data in 
din 

50 
70 

ns 

Propagation delay ns 
tq Data out Clock 200 350 
tq IOL = 1.6mA 500 

Tcs Select time Output 300 ns 
TDE Deselect time Data out 

enable 300 ns 

tR,tF Clock pulse transition 1 µs 

NOTES 

1. Stresses above those listed under absolute Maximum Ratings may cause permanent 
damage to the device. This is astress rating only and functional operation of the device 
at these or at any other condition above those indicated in the operational sections of 
this specification is not implietl. 

2. For operating at elevated temperatures, the device must be Berated based on a 150°C 
maximum junction temperature and a thermal resistance of 150°C/W. 

3. All inputs are protected against static charge accumulation. 

4. Guaranteed input levels are stated for worst case conditionsincludinga~5%variation 
in Vcc and a temperature variation of 0°C to 70°C. Actual input requirements with 
respect to Vcc are VIH =Vcc -1.85V and VIL =Vcc -4.15V. 

5. Parameters are valid over operating temperature range unless otherwise specified. 
6. All voltage measurements are reterencetl to grountl. 
7. Manufacturer reserves the right to make design and process changes and 

improvements. 
8. Typical values are at 25°C and typical supply voltages. 
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TIMING DIAGRAM 

'S 

~IOPW IOPW 

90°b 90°b 

mIN ~ 50~/a sow, 50°b 
to=/, tool, 

~— I R 

0 

IDS IDN 

*S 1 

DATA IN 50°b 

p ~ ~ ~ ~ J 

50°b 

3.OV 

J~B.4v 

s 

DATA OUT 

0  

IRS 

~~ 

IRN 

`~ 

RECIRCULATE 50° /o 

 ~~ 

ICS 

~ IDE 

+5 
1~ 

OUTPUT 
ENABLE 

0  

SR = fF ~ 10ns for all inputs 

TYPICAL APPLICATION 

dIN 

DATA IN 

RECIRCULATE 

OUTPUT 
ENABLE 

+5 

0 

*5 

0 

'S 

0 

+g 

0 

*5 
DATA OUT 

5 

NOTES 

EXAMPLE FOR 4-BIT SHIFT REGISTER 

WRITE CYCLE RECIRCULATE CYCLE 

BIT 1 I BIT 2 I BIT 3 I BIT 4 BIT 1 I BIT 2 1817 3 I BIT 4 

READ/RECIRCULATE CYCLE 

BIT 1 I BIT 2 I BIT 3 I BIT 4 

1si BIT 2ntl BIT 3rtl BIT I4Ih BIT DO NOT CARE 

f 

PREVIOUS DATA ~1s1 BIT 
i HI Z STET, 

4th BIT 1s1 BIT I2ntl BlT 3rE BlT OIh BIT 

2ntl BIT — 

A. Write Cycle: The positive going edge of the recirculate control is coincident with the negative-going 
clock edge. The output enable control may be either high or low. I f it is h ig h, previous data will be read, 
and the 1st bit will be read after the fourth rising clock edge. 

B. Recirculate Cycle: Data Recirculates whilethe recirculate control is low. Outputenable may be either 
high or low. If it is low, the output is in the high impedance state. 

C. Read/Recirculate Cycle: Data is read out while the output enable is high. Data is also recirculated as 
long as the recirculate control is low. 

2509-N,K • 2510-N,K • 2511-N,K 
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2532-N 

DESCRIPTION 
The 2532 static shift register consists of 
enhancement mode p-channel silicon gate 
MOS devices integrated on a single mono-
lithic chip. Each of the four 80-bit registers 
is provided with an independent input, 
push-pull output and recirculation control. 
The single phase clock is common to all 4 
registers. All inputs and outputs including 
the clock interface directly with TTL or DTL 
circuits without external components. 

Data is entered when the clock is at a logic 
high. Data is shifted when the clock goes 
low. When the recirculate control is at a 

logic high, data recirculates and is continu-
ously available at the output, data input is 
inhibited. When the recirculate control is at 
a logic low, data is entered. 

TRUTH TABLE 
RECIRCULATE FUNCTION INPUT 

0 "0" is written 0 
0 "1" is written 1 
1 Recirculate 0 
1 Recirculate 1 

••o•• = ov, ••i ~• =+sv 

BLOCK DIAGRAM 

ABSOLUTE MAXIMUM RATINGSI 

PIN CONFIGURATION 

N PACKAGE 

DST, 
r
C 

RECIRCULATEI C 
IN 1 

DUT 2 ~C
-

RECIRCULATE2 

r

C 
IN 2 IL-~ 

OUT 3 r'

V DD IGND) C 

i6 
VCC 

15 IN 0 

14 RECIRCULATED 

13 OUT 4 

12 
VGG 

„ a IN 
10 IN 3 

RECIRCULATE3 

PARAMETER RATING UNIT 

Temperature range 
Tq Operating2 
TSTG Storage 
PD Power dissipation at Tq = 70° C 

Data and clock input voltages and 
supply voltages with respect to Vcc 

0 to 70 
-65 to 150 

640 
+0.3 to -20 

°C 

mW 
V 
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2532-N 

DC ELECTRICAL CHARACTERISTICS TA = 0°C to 70°C, Vcc = 5V ± 5%, VGG = -12V ± 5% unless otherwise specified. 

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Min Typ Max 

Input voltage3 V 
VIL Low 0.6 

VIH High 3.4 5.3 

Vll_c Clock low 0.6 

VIHC Clock high 3.4 5.3 

Output voltage V 
VOL Low IOL = 1.6mA 0.5 
VoR High IpR = 100µA 3.8 

Supply current mA 
Icc Continous operation, 

f = 1.5MHz, TA = 25°C, Outputs open 
6 10 

Icc 12 20 

ILI Input load current VIN - 5.5V, TA -25°C 10 500 nA 

ILc Clock leakage current VILC = OV, TA = 25°C 10 500 nA 

Capacitance At 1 MHz, VAC = 25mV p-p pF 

CIN Input VIN =VCC 5

Cm Clock Vm=VCC 5 

AC ELECTRICAL CHARACTERISTICS TA = o°c to 7o°C, Vcc = 5V ± 5%, VGG = -12V ± 5%, 

Input rise and fall times = 10ns, Output load = 1TTL gate 

PARAMETER TO FROM TEST CONDITIONS 
LIMITS 

UNIT 
Min Typ Max 

Freq. Clock rep rate See timing diagram do 3.0 1.5 MHz 

Pulse width 
tmpw Clock 0.33 

0.33 
100 
do 

µs 

tmpw Clock 

tR,tF Clock pulse transition 5 µs 

Setup and hold time 
tos Setup time 
tDH Hold time 

din 
Data in 

Data in 
¢in 

120 
70 

ns 

tas Setup time 
tRFI Hold time 

¢in 
Recirculate 

Recirculate 
din 

150 
70 

to Delay time Data out Clock IpL = 1.6mA 400 ns 

NOTES 

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or at any other 
condition above those indicated in the operational sections of this specification is not implied. 

2. For operating at elevated temperatures the device must be Berated based on a 150°C maximum 
junction temperature and a thermal resistance of 125° C/W junction to ambient. 

3. Guaranteed input levels are statetl for worst case conditions including a ~SNo variation in Vcc and a 
temperature variation of 0°C to +70° C. Actual input requirements with respect to VCC are ViH =Vcc 
-1.85V and Va =VCC -4.15V. 

4. All inputs are protected against static charge. 
5. Parameters are valid over operating temperature range unless specified. 
6. All voltage measurements are referenced to ground. 
7. Manufacturer reserves the right to make design and process changes and improvements. 
8. Typical values are at +25°C and typical supply voltages. 
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o51N 

0 

+5 

DATA IN 

DATA OUT 

0 

RECIRCULATE 

NOTES 

2532-N 

TIMING DIAGRAM 

I~ — tAPW I 10PW __~I 

'S 
90°/ 

50°/° 50°/° 50°/° 

10% 

—.s 

IDS f I~ ~I tDH 

50°/~ 

' 1 

f 

f~  IR ~ I IF 

90°/° 

% 

IA 

IRS ~ I IRH 

~~ 

h 5 

3.OV --

J~o.av 

50° 0°/° 

A. tR = tF tOns for all inputs. 
B. Clock must be stopped in the TTL low state to retain data during static operation. 
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132 -BI[ STATIC SHIFT REGia r~~ ~~ 
2521-N • 2522-N 

DESCRIPTION 
The 2521 128-bit and the 2522 132-bit recir-
culating static shift registers consist of en 
hancement mode p-channel silicon gate 
MOS devices integrated on a single mono-
lithic chip. 

TRUTH TABLE 

RECIRCULATE INPUT FUNCTION 

0 0 Recirculate 
0 1 Recirculate 
1 0 "0" is written 
1 1 "1" is written 

BLOCK DIAGRAM 

IN, O 

INi  O 

RECIRCULATE 

PIN CONFIGURATION 

N-BIT REGISTER 

01N O CLOCK GEN 

a 

N-BIT REGISTER 

N = 128 for 2527, N = 132 for 2522 

ABSOLUTE MAXIMUM RATINGSI 

'vcc 

EGG 

EGG 

OUTS

OUTi

ACC 

PARAMETER RATING UNIT 

Temperature range2 
Tn Operating 

TSTG Storage 
PD Power dissipation at Tq = 70°C 

Data and clock input voltages and 
supply voltages with respect to Vcc 

0 to 70 
-65 to 150 

535 

0.3 to -20 

°C 

mW 

V 
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2521-N • 2522-N 

DC ELECTRICAL CHARACTERISTICS TA = 0°C to 70°C; Vcc = 5V ± 5%, VGG = - 2V ± 5%unless otherwise specified 

PARAMETER TEST CONDITIONS LITyp S UNIT 
Min Max 

Input voltage3 V 
Vl~ Low 0.6 
VIH High 3.4 5.3 
VILC Clock low 0.6 
VIHC Clock high 3.4 5.3 

Output voltage V 
VOL Low IpL = 1.6mA 0.5 
VoH High IoH = 100µA 3.8 

It_I Input toad current VIN = 5.5V, TA = 25°C 10 500 nA 
It_c Clock leakage current VILC = GNO, Tq = 25°C 10 500 nA 
IGG Supply current Continuous operation,Tq = 25°C, f = 1.5MHz 28 32 mA 

Capacitance At 1MHz, Vqc = 25mV p-p pF 
CIN Input VIN =VCC $ 

Cm Clock Vm =VCC 5 

AC ELECTRICAL CHARACTERISTICS VCC = 5V + SV ± 5%, VGG = -12V ± 5%, TA = o°C to 7o°C 

PARAMETER TO FROM TEST CONDITIONS 
LIMITS 

UNIT 
Min Typ Max 

Freq. Clock rep rate do 1.5 MHz 
Pulse width 

tmPw Clock 
See timing diagram note 

.350 

.200 
.100 100 

do 
µs 
µs 

tmPytr Clock 

tR,tF Clock pulse transitionz i µs 

Setup and hold time 
tos Setup time 
toH Hold time 

Write 
Clock 

Data 
Data 

75 
70 

ns 

tRs Setup2 
tAH Hold2 

~ in high Recirculate 
~ in high 50 Recirculate 

to Delay time2 Data ~ in high 250 350 ns 

NOTES 

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or at any other 
condition above those indicated in the operational sections of this specification is not implied. 

2. For operating at elevated temperatures the device must be Berated based on a +150°C maximum 
junction temperature and a thermal resistance of 150°C/W junction to ambient. 

3. Guaranteed input levels are stated for worst case conditions including a *5%variation in Vcc and a 
temperature variation of 0°C to+70°C. Actual input requirements with respect to Vcc are ViH=Vcc-
1.BSV and Vii =Vcc - 4.15V. 

4. All inputs are protected against static charge. 
5. Parameters are valid over operating temperature range unless specified. 
6. All voltage measurements are referenced to ground. 
7. Manufacturer reserving the right to make design and process changes and improvements. 
8. Typical values are at +25°C and typical supply voltages. 
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2521-N • 2522-N 

TIMING DIAGRAM 

InPW I~  IiDPW 

DATA IN 

~so 

0 
I90°/° 90°~ 

50°/° I 50% 
10°/° 10° 

I— 
_~ ~ ~IF 

IDS I^~' — ~I~IDH 

50°~° 50°% 

9 — I 

`5 

DATA OUT 

0 

RECIRCULATE 

IA 

II__ 
__ ~ 

IR9 —f l ~ ~I— IRM 

~~ ~ ~~~. 

/° 5 

I 
I _ _ 

3.OV 

~~0.4V 

50° 0°'~ 

NOTES 

A. tq = tF < tons for all inputs. 
B. For static operation, clock must be stopped in TTL high state in order to retain data Isee clock pulse 

witlth specification). 

2sa s~nnt~es 



DESCRIPTION 
The 2527 240-bit, 2528 250-bit, and the 2529 
256-bit recirculating static shift registers 
consist of enhancement mode p-channel 
silicon gate MOS devices integrated on a 
single monolithic chip. 

TRUTH TABLE 

RECIRCULATE INPUT FUNCTION 

0 0 Recirculate 
0 1 Recirculate 
1 0 "0" is written 
1 1 "1" is written 

"0" = OV; "1" =+SV 

BLOCK DIAGRAM 

IN,O 

SIN O 

INi O 

RECIRCULATE 

2527-N • 2528-N • 2529-N 

PIN CONFIGURATION 

N PACKAGE 

RECIRCULATE ~C

IN, C 
GUT, ~C

EGG 

_+ ACC 

INz

OUTz

bIN 

'VGG 

N-BIT REGISTER 

G 

L 

CLOCK GEN 

N-BIT REGISTER 

N = 240 for 2527, N = 250 for 2528, N = 256 for 2529 

ABSOLUTE MAXIMUM RATINGSI 

J 

~VCG 

OUT, 

VGG 

OUTr

PARAMETER RATING UNIT 

Temperature range2 
Tq Operating 
TSTG Storage 
PD Power dissipation at Tq = 70°C 

Data and clock input voltages and 
supply voltages with respect to VCC 

0 to 70 
-65 to 150 

535 
0.3 to -20 

°C 

mW 
V 

s;~n~t~es 295 
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2527-N • 2528-N • 2529-N 

DC ELECTRICAL CHARACTERISTICS TA = o°C to 7o°C, Vcc = 5V ±5%, VGG = -12V ±5% unless otherwise specified. 

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Min T YP Max 

Input voltage3 V 
Vll_ Low 0.6 
VIH High 3.4 5.3 
VILC Clock low 0.6 
VIHC Clock high 3.4 5.3 

Output voltage V 

Vol_ Low IpL = 1.6mA 0.5 

VoH High IpH = 100µA 3.8 

It_I Input load current VIN = 5.5V, TA = 25°C 10 500 nA 

Inc Clock leakage current VILC = OV, TA = 25°C 10 500 nA 

IGG Supply current Continuous operation, TA = 25°C, f = 1.5MHz, 
Outputs open 

28 35 mA 

Capacitance At 1 MHz, VAc = 25mV p-p pF 

CIN Input VIN = VCC 5 

C~ Clock V~ =Vcc 5 

AC ELECTRICAL CHARACTERISTICS TA = o° c to 70° G Vcc = 5v ±s°~°, VGG = -12v +5%, 

Input rise and fall times = 10ns, Output load = 1TTL gate. 

PARAMETER TO FROM TEST CONDITIONS 
LIMITS 

UNIT 
Min Typ Maz 

Freq. Clock rep rate See timing diagram note do 2.5 1.5 MHz 

Pulse width 

t~Pw Clock 0.2 
0.2 

0.1 100 
do 

µs 

t9PW Clock 

tR,tF Clock pulse transition 1 µs 

Setup and hold time 
tps Setup time 
toH Hold time 

din 
Data in 

Data in 
¢in 

50 
70 

ns 

tRg Setup time 
tRH Hold time 

din Recirculate 
din 

50 
Recirculate 

to Delay time Data out Clock log = 1.6mA 330 450 ns 

NOTES 

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the 

device. This is a stress rating only and functional operation of the device at these or at any other 

condition above those indicated in the operational sections of this specification is not implied. 

2. For operating at elevated temperatures the device must be Berated based on a +150°C maximum 

junction temperature and a thermal resistance of 150° C/W junction to ambient. 

3. Guaranteed input levels are stated for worst case conditions including a ±5%variation in VCc and a 

temperature variation of 0°C to +70°C. Actual input requirements with respect to Vcc are ViH =Vcc 
- 1.BSV and Vii =Vcc - 4.15V. 

4. All inputs are protected against static charge. 
5. Parameters are valid over operating temperature range unless specified. 
6. All voltage measurements are referenced to ground. 
7. Manufacturer reserves the right to make design and process changes and improvements. 
8. Typical values are at+25°C and typical supply voltages. 
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BiT ST~kT~C SHIFT REGlS1kR (Z50XZ) 
r sr~rrc SHl~T RfGlS' 

2527-N • 2528-N • 2529-N 

TIMING DIAGRAM 

1^'ImPW ~~ ~OPW —~~ 
S III I 

90 i° 90°/° 

mIN + 0 ~50°% 50% I 50°ra / 

II '' __
IDS 

I^I~y~iDH—'I ~IF 

5 ~~ + ~~ 

DATA IN 50% 50°/° 

a ~ ~ ~ ~ J   ~ 

+5 

DATA OUT 

0 

~IR 

to 

IRS f I IRH 

~~ ~  

~~5 

~3.OV ----

J 0.4V 

RECIRCULATE 50° 0°/° 

NOTES 

A. IR = tF < 10ns for all inputs. 
B. For static operation, the input clock must be stopped in the TTL high state in order to retain data 

(see clock pulse width specification). 
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2533-N 

DESCRIPTION 
The 2533 static shift register consists of 
enhancement mode p-channel silicon gate 
MOS devices integrated on a single mono-
lithic chip. 

The 1024-bit register is equipped with 2 data 
inputs together with a stream select control 
to facilitate external recirculation. 

BLOCK DIAGRAM 

ABSOLUTE MAXIMUM RATINGSI 

The single phase clock input, data input, 
data output, and stream select control will 
interface directly with TTL/DTL circuits 
without external components. 

Data is entered when the clock is at a logic 
high. Data is shifted when the clock goes 
IOW. 

PARAMETER RATING UNIT 

Temperature range2 °C 
TA Operating 0 to 70 
TsrG Storage -65 to 150 
Po Power dissipation at TA > 25°C2 535 mW 

Data and clock input 
voltages and supply 
voltages with respect to VCC 

0.3 to -20 V 

PIN CONFIGURATION 

NPACKAGE 

OUT C 
VGG 

STREAM 1-' 
SELECT L

r

~ 

(GND) VDD 

TRUTH TABLE 

STREAM SELECT FUNCTION 

0 IN 1 selected 
1 IN 2 selected 

DC ELECTRICAL CHARACTERISTICS TA = o°C to 70°, VCC = 5V ± 5%, VGG = -12V + 5% unless otherwise specified. 

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Mln Typ Max 

Input voltage3 Vcc = 5V V 
ViL Low 0.6 
ViH High 3.4 5.3 
ViLc Clock low 0.6 
ViHc Clock high 3.4 5.3 

Output voltage V 
VpL Low IpL = 1.6mA 0.5 

VoH High IoH = 100µA 3.8 

ILi Input load current ViN = 0, Tq = 25°C 10 500 nA 
ILc Clock leakage current Vic =GND, TA = 25°C 10 500 nA 

Supply current Continuous operation, f = 1.SMHz mA 
Icc 16 30 
IGG 5.0 7.5 

Capacitance At 1MHz; Vac = 25mV p-p pF 
CIN Input VIN =VCC 5 

COUT OUtpui VOUT =VCC 5 

Cro Clock V~=Vcc 5 
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2533-N 

AC ELECTRICAL CHARACTERISTICS TA = 25°C, VCG = 5V ± 5%, VGG = -12V ± 5% 

PARAMETER TO FROM TEST CONDITIONS 
LIMITS 

UNIT 
Min Typ Max 

Clock and data rep rate See timing diagram 2 1.5 MHz 

Pulse width 
to PW Clock .350 

250 
100 
do 

µs 
ns taPW Clock 

tR,tF Clock pulse transition 1 µs 

Setup and hold time 
tow Setup time 
toll Hold time 

Write 
Clock 

Data 
Data 

50 
70 

ns 

tsss Setup time 
tssH Hold time 

Clock in 
Stream select 

Stream select 
Clock in 

80 
50 

to Delay time Data out Clock 200 300 ns 

NOTES 

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or at any other 
condition above those indicated in the operational sections of this specification is not implied. 

2. For operating at elevated temperatures the device must be Berated corresponding to a thermal 
resistance'of 150°C/W junction to ambient. 

3. Guaranteed input levels are stated for worst case conditions including a ±5 % variation in Vcc and a 
temperature variation of 0°C to +70° C. Actual input requirements with respect to VCC are VIH - VCC -
1.85V and VIL =Vcc - 4.15V. 

4. All inputs are protected against static charge. 
5. Parameters are valid over operating temperature range unless specified. 
6. All voltage measurements are referenced to ground. 
7. Manufacturer reserves the right to make tlesign and process changes and improvements. 
8. Typical values are at +25°C and typical supply voltages. 

TIMING DIAGRAM 

• sv 

CLOCK IN 

SV 

DATA IN 

0 

sv 

STREAM 
SELECT 

PW 

iDS 

o—

+SV 

t~ 
r—~ 

IDH 

tOPW ► 

~ -- tsss ~ ~-►— t ssN 

to 

DATA OUT 

o-

NOTES 

r 

J  

A. Times measured at 50% points with input tR tF 5 10ns. 
B. Clock must be stoppetl in TTL low state to retain data during static mode operation. 

TEST LOAD CIRCUIT 

i5V 

DATA INr

S. SEL. 

CLOCK IN 

IN, ACC 

INr D.U.T. DOUT 
S.SEL 

IN V.• VGG 

Measure to between device input and point la). Gates 
are standard 7400. 
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2506-T,N • 2507-T,N • 2517-T,N 

DESCRIPTION 
These Signetics 2500 Series dual 100-bit 
Dynamic Shift Registers consist of en-
hancement mode p-channel MOS devices 
integrated on a single monolithic chip. They 
use 2 clock phases. 

FEATURES 
• 2506: Bare drain 
• 2507: 7.SK Pull down 
• 2517: 20K Pull down 

ABSOLUTE MAXIMUM RATINGSI 

BLOCK DIAGRAM 

IN 1 
~  

100 BITS 
~ 

OUT 1 

IN 2 ~VVVV

1111 

100 BITS ~~1 1/✓~~  OUT 2 

PARAMETER RATING UNIT 

Temperature range °C 
TA Operating 0 to 70 
TsrG Storage -65 to 150 

PD Power dissipation at TA = 70°C2 mW 
T package 535 
N package 455 

Clock input voltages 
with respect to Vcc3

0.3 to -20 V 

Supply and data input voltages 
with respect to Vcc3

0.3 to -12 V 

PIN CONFIGURATIONS 

TPACKAGE 

ADO 

INPUT 1 V V INPUT 2 

OUTPUT OUTPUT2 

INPUT l:l l'J OUTPUT 
CLOCK (b2) © CLOCK (b,) 

Vcc 

N PACKAGE 

OUTPUT 
CLOCK (U,) IC

S 
OUTPUT 2 ~`

'
INPUT 2 C 

ADD C 

~ ACC 
1 INPUT 
'~~~J~~ CLOCK (Oi ) 

J OUTPUT 1 

INPUT 1 

DC ELECTRICAL CHARACTERISTICS Tn = 0°C to 70°C, Voo = -5V ± 5%, Vcc = 5V4, unless otherwise specified.s,s,7,a 

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT Min Typ Maz 

Input voltages V 
ViL Low -5 1.05 
ViH High 3.2 5.3 

ViLc Clock low -12 -10 

ViHc Clock high 4 5.3 

Output voltages V 
VpHt High (driving MOS) RiNT = 7.5k typ, C~ = 10pF, 2507 only 3.4 4.0 

RiNr = 20k typ, 2517 only 
VOH2 High (driving TTU R~ = 3.3k, VDD = -SV, 2506 only 3.0 3.5 

Iii Load current TA = 25° C nA 
Input 1 OUT 1, ~1, ~2 and Vcc = 5V, 

IN 2, OUT 2 and IN 1 = -5.5V, Voo = -4.5V 
10 500 

Input 2 OUT 2, ~1, ~2 and Vcc = SV, 
IN 1, OUT 1 and IN 2 = -5.5V, Vpp = -4.5V 

10 500 

ILo Leakage current~o Ta= 25°C nA 
Out 1 IN 1, Vcc, OUT 2 and ~2 = 5V, 

IN 2, Vpo and OUT 1 = -S.SV, ~ 1 = -5V 
10 1000 

Out 2 IN 1, OUT 1, Vcc and ~ 2 = 5V, 
IN 2, Voo and OUT 2 = -S.SV, ~ _ -5V 

10 1000 

ILc Clock leakage current Tn = 25°C, Voo = -4.5V, All other pins SV nA 
~1 Vm1 = -12V 10 1000 
~2 V~2 = -12V 10 1000 

IDD Vpp supply current Outputs at logic low or high 12 26 mA 
3MHz, ~i = 150ns, ~2 = 100ns 

Capacitance 1 MHz, 25mV p-p pF 
CiN Input (1 and 2) ViN =Vcc 2.5 5 
C~ Clock input (~1,¢2) Vm =Vcc 25 40 

1 
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2506-T,N • 2507-T,N • 2517-T,N 

AC ELECTRICAL CHARACTERISTICS TA = 25°C, VDD = -5V ± 5%, vcc = 5v4, vlt_c = -11V 

PARAMETER TO FROM TEST CONDITIONS 
LIMITS 

UNIT 
Min Typ Maz 

Freq. Clock rep rate .0006 4 3 MHz 

Pulse width At 3MHz ns 
~1 PW Clock ~1 150 
d,2PW Clock ~2 100 

~d Clock pulse delay At 3MHz 10 ns 
tq,tF Clock pulse transition At 3MHz 10 1000 ns 
tw Setup time 4.2 Data in 75 ns 
too Data in overlap tRoz = tgot = 10ns 10 ns 
tA+ Delay time Data out d,1 V~ = Vco -16V, Data out = 2.5V 90 150 ns 

NOTES 

1. Stresses above those listed under Absolute Maximum Facings may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or at any other 
condition above those indicated in the operational sections of this specification is not implied. 

2. For operating at elevated temperatures the device must be Berated based on a+150°C maximum 
junction temperature and a thermal resistance of 150°C/W (T package) or 175°C/W (V package). 

3. All inputs are protected against static charge. 
4. VCC tolerance is±5%.Any variation in actual Vcc will be tracked directly by Vii. ViM and VOH which are 

stated for a Vcc of exactly 5 volts. 
5. Parameters are valid over operating temperature range unless otherwise specified. 
6. All voltage meuurements are referenced to ground. 
7. Manufacturer reserves the right to make design and process changes and improvements. 
6. Typical values are at +25°C and typical supply voltages. 
9. Logic Convention: Data Lines -Positive; Clocks -Negative. 

10. Von ffor this bare drain device) is a function only of the driven gate characteristics 
together with the external pull-down resistor. IRPpI. 

TIMING DIAGRAM 

Q Z INPUT 

~ 1 OUTPUT 

I I ~  

I I 
~'Pw 

DATA IN 

DATA OUT 

FREQUENCY 

V 

-11V 

SV 

-11V 

+SV 

OV 

+SV 

OV 
nn
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Y 
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2505-K ~ 2512-K 

DESCRIPTION 
The 2505 512-bit and the 2512 1024-bit re-
circulating dynamic shift registers consist 
of enhancement mode p-channel MOS de-
vices integrated on a single monolithic chip. 
Internal recirculation logic plus write and 
read controls, together with 2 chip select 
controls are included on the chip. 

BLOCK DIAGRAM 

NOTES 

A. N = 512 or 1024, Low = OV, High = +SV. 
B. When St or S2 is low, data recirculates. 
C. When S1 and S2 are high, see Truth Table. 

ABSOLUTE MAXIMUM RATINGSI 

TRUTH TABLE 

WRITE READ FUNCTION 

0 0 Recirculate, Output is '0' 
0 1 Recirculate,0utputisdata 
1 0 Write mode, Output is '0' 
1 1 Read/write, Output is data 

PARAMETER RATING UNIT 

Temperature range2 °C 
TA Operating 0 to 70 
TsTc Storage -65 to 150 
Po Power dissipation at TA > 70°C2 535 mW 

Data and clock input 
voltages and supply 
voltages with respect to Vcc 

0.3 to -20 V 

PIN CONFIGURATION 

K PACKAGE 

ADD 

I 

SELECT 1 Q 10 OO SELECT 2 

WRITE OO OR READ 

INPUT OO OO OUTPUT 

m ,OUTPUT CLOCK O 
0 

© ~ a INPUT CLOCK 

~~~ 
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2505-K • 2512-K 

DC ELECTRICAL CHARACTERISTICS TA = o°C to ~o°C, vcc = 5V ± 5°~°, vDD = -5v ± 5% unless otherwise specified. 

PARAMETER TEST CONDITIONS 
2505 2512 

UNIT 
Min Typ Maz Min Typ Max 

Input voltage3 V 

VIL Low -5.0 0.6 -5.0 0.6 

VIH High 3.4 5.3 3.4 5.3 

VILC Clock low -12.0 -10.0 -12.0 -10.0 
VIRc Clock high 4.0 5.3 4.0 5.3 

Output voltage V 
VoL Low RL = 3.OK, 1 TTL load UL =1.6mA)4 -1.0 -1.0 
VOH1 High, driving 1 TTL load RI_ = 3.OK,1 TTL load (IL = 100µA) 2.4 3.5 2.4 3.5 
VoR2 High, driving MOS RL = 5.6K, CL = 10pF 3.6 4.0 3.6 4.0 

ILI Input load current VIN = 5.5V, TA = 25°C 10 500 10 500 nA 

Leakage current TA= 25°C nA 

ILo Output V~~=Vm2= - 12V,VDD=- 5V,Vour= - 5.5V 10 1000 10 1000 

ILc Clock VILC = -12V 10 1000 10 1000 

IDD Supply current Continuous operation,¢pW=150ns,1MHz, 
VILC =-12V, Tq = 25° C, VDD =-5.5V 

15 25 25 35 mA 

Capacitance 1 MHz, Vqc = 25mV p-p pF 
CIN Input VI =Vcc 5 5 
CouT Output Vo = Voc 5 5 
C~ Clock V¢= VCC 50 100 

AC ELECTRICAL CHARACTERISTICS Tq = 25°C, Vcc = SV3, VDD = -5V ~± 5%, VILc = -11v 

PARAMETER TO FROM TEST CONDITIONS 
LIMITS 

UNIT 
Min Typ Max 

Freq. Clock data rep rate W = R =Vcc .0005 3 2.5 MHz 

t~pw Clock pulse width 180 ns 

tmD Clock pulse delay 10 ns 
t r,tF Clock pulse transition 1 µs 

Setup and hold time ns 
tow Setup time Input clock Data in 150 
tDR Hold time Data in Input clock 10 

tq+,tA- Delay time 
out 

Clock 100 ns 

Clock to read or chip select 
or write timing 

tR-,tCS-,tW- O 

ns 

tR-,tcs~,Tw* 0 

NOTES 

1. Stresses above those listetl under Absolute Maximum Ratings may cause permanent damage to the 
tlevice. This is a stress rating only and functional operation of the device at these or at any other 
condition above those indicated in the operational sections of this specification is not implied. 

2. For operating at elevated temperatures the device must be Berated based on a +150°C maximum 
junction temperature and a thermal resistance of 150°C/W junction to ambient. 

3. Guaranteed input levels are stated for worst case conditions including a ~5%variation in Vcc and a 
temperature variation of 0° C to +70° C. Actual input requ irements with respect to Vcc are Vlr, =Vcc -
1.85V and VIL =VCC - 4.15V. 

4. VOL is a function of the input characteristics of the driven TTL/DTL gate lo, and VCLAMP and the value 
of the pull-down resistor IR~I. 

5. All inputs are protected against static charge. 
6. Parameters are valid over operating temperature range unless otherwise specifietl. 
7. All voltage measurements are referenced to ground. 
8. Manufacturer reserves the right to make design and process changes and improvements. 
9. Typical values are at +25°C and typical supply voltage. 
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2505-K • 2512-K 

TIMING DIAGRAM 

*S 
p ~ INPUT 
CLOCK 
-m 

101PW 

+S 

O~OUTPUT 
CLOCK 

-10 

BIT , 

1 D I ~ `

I

 /  90 /o 

I_I 

+5~~ 
I~

/
~ I~D N~ —~11e2PW~CLOCK REP RATE{--►I I 

DATA IN I i 
0 

f 
BIT N "~ 

I IN Bli 1 

' 
S  

I I  I I~jl~ ~~ DATA OUT 

IW+~ ~ ~I~ -1`y_ ~C I I OUT BITI 

WRITEO ~ 

I

I ` I I 

I _ I CS + ~ 1~ ~If  ICg_ tCS + ~~  I~"~ f'~ ~CS-+g 
SELECT 1 
SELECT 2 

0 

10 /o 

90^/ ~ 90°/ 

+S 

READ 

0 

NOTES 

I  2 , 
I--IA 

I 

Ì  
IR+~~ If ~ I IR-

 2~ 

A. N = 512 for the 2505, N = 1024 for the 2512. 

B. Note that the read input is AND'ed with ml; therefore this function is not valid until ml occurs. 
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2524-N • 2525-N 

DESCRIPTION 
The 2525 1024-bit recirculating dynamic 
shift register consists of enhancement 
mode p-channel MOS devices integrated on 
a single monolithic chip. Internal recircula-
tion logic plus write and read controls are 
included on the chip. 

TRUTH TABLE 
WRITE READ FUNCTION 

0 0 Recirculate, Output is '0' 
0 1 Recirculate, Output isdata 
1 0 Write mode, Output is '0' 
1 1 Read mode, Output is data 

ABSOLUTE MAXIMUM RATINGSI 

PIN CONFIGURATION 
N PACKAGE 

O~INPUT C 
CLOCK 

OUTPUT C 

READ C 

ADD C 

BLOCK DIAGRAM 

A CC 

-1 0, OUTPUT 
-J  CLOCK 

INPUT 

WRITE 

N = 512 or 1024, Low = OV, High = +SV 

PARAMETER RATING UNIT 

Temperature range2 °C 
Tq Operating 0 to 70 
TSTG Storage -65 to 150 
Po Power dissipation at Tq > 70°C2 535 mW 

Data and clock input 
voltages and supply 
voltages with respect to Vcc 

0.3 to -20 V 

DC ELECTRICAL CHARACTERISTICS Tq = 0°C to 70°C, Vcc = 5V ± 5%, Voo = -5V ± 5%unless otherwise specified. 

PARAMETER TEST CONDITIONS 
2524 2525 

UNIT 
Min Typ Max Min Typ Max 

Input voltage3 V 
ViL Low -5.0 0.6 -5.0 0.6 
ViH High 3.4 5.3 3.4 5.3 
Vito Clock low -12.0 -10.0 -12.0 -10.0 
VIHC Clock high 4.0 5.3 4.0 5.3 

Output voltage V 
VOL Low, driving 1 TTL load RL=3.OK, 1 TTLload(IL=1.6mA)4 -1.0 -1.0 
VoH1 High, driving 1 TTL load RL = 3.OK, 1 TTL load (IL =100µA) 2.4 3.5 2.4 3.5 
VoH2 High, driving MOS RL = 5.6K, CL = 10pF 3.6 4.0 3.6 4.0 

lu Input load current ViN = -5.5V, Tq = 25°C 10 500 10 500 nA 

Leakage current Tq = 25°C nA 
ILo Output Vro2 = Vm1 = -12V, Voo = -5, VouT = -5.5V 10 1000 10 1000 
ILc Clock ViLC = -12V 10 1000 10 1000 

Ipp Supply current Continuous operation, ~pW = 150ns, 
f = 1 MHz, ViLC = -12V, Tq = 25°C, 

Voo= -5.5V 

15 35 25 35 mA 

Capacitance 1 MHz, Vqc = 25mV p-p pF 
CiN Input Vi =VCC 5 5 
COUT Output Vo =VCC 5 5 
Cm Clock V =Vcc 80 160 
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2524-N • 2525-N 

AC ELECTRICAL CHARACTERISTICS TA = 25°C, Voc = 5V ± 5%, Vpp = -5V ± 5%, VILc = -11V, 

Input rise and fall times = 10ns, Output load = 1 TTL gate 

PARAMETER TO FROM TEST CONDITIONS 
LIMITS 

UNIT 
Min Typ Max 

Freq. Clock data rep rates W = R = Vcc .0005 5 3 MHz 

t4 PW Clock pulse width 135 85 ns 

tvD Clock pulse delay 10 ns 

tR~iF Clock pulse transition 10 1000 ns 

Setup and hold time ns 

tDw Setup time Clock Data in 70 

tDH Hold time Data in Clock 20 

IA. Delay time Data out Clock 100 ns 

tR-,tw- Clock to read or write timing 0 ns 
tR-,two Clock to read or write timing 0 ns 

NOTES 

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or at any other 
condition above those indicated in the operational sections of this specification is not implied. 

2. For operating at elevated temperatures the device must be Berated based on a +150° C maximum 
junction temperature and a thermal resistance of 150°C/W junction to ambient. 

3. Guaranteed input levels are stated for worst case conditions including a ~5%variation in Vcc and a 
temperature variation of 0° C to+70° C. Actual input requirements with respect to Vcc are VIH =Vcc -
1.BSV and VIL =Vcc - 4.15V. 

4. VOL is a function of the input characteristics of the driven TTL/DTL gate l01 and VCLAMP and the value 
of the pull-down resistor IRS). 

5. See Minimum Operating Frequency graph for low limits on data rep. rate. 
6. All inputs are protected against static charge. 
7. All voltage measurements are referenced to ground. 
8. Manufacturer reserving the right to make design and process changes and improvements. 
9. Typical values are at +25°C and typical supply voltages. 

10. Parameters are valid over operating temperature range unless otherwise specified. 

TIMING DIAGRAM 

9 
m~INPUT 
CLOCK 

-10 

I m1pw I I I 

'S 
~, OUTPUT 

CLOCK 
- 70 

BIT 1 

r~l—I md t l ~ 

I 

BIT N 

10 

t 0 .-mow I  90 '0 90 

'S~~ 1=1/ I
II 

I t~N II ~2pwt~CLOCK REP RATE ~--+I 

I 

~~~~ 
DATA IN 

0 
IN Bli 1 

DATA OUT 

I
I 

IW yl  I ~II ~I W 

WRITEO / ` 

_5
READ 

0 

NOTES 

Z2  ~ I OUT BIT 1 
J~ 

rR--l l~ ~I ~IR-

 2~ ~ 

A. N = 512 for 2524, N — 1024 for 2525. 
B. Note that the read input is AND'ed with dl; therefore this function is not valid until Ai occurs. 

J 

1 
J 

al 

J 

J 
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2502-N • 2503-TA,N • 2504-TA,N 

DESCRIPTION 
These 2500 Series 1024-bit multiplexed dy-
namic shift registers consist of enhance-
ment mode p-channel MOS devices inte-
grated on a single monolithic chip. Due to 
on-chip multiplexing, the data rate is twice 
the clock rate. 

OUTPUT BUFFER 

~cc 

~I 
out

PIN CONFIGURATIONS 

ABSOLUTE MAXIMUM RATINGS' 
PARAMETER RATING UNIT 

Temperature range2 °C 
Tq Operating 0 to 70 
TSTG Storage -65 to 150 
Po Power dissipation Tq = 70°C2 mW 

TA and N (8-pin) package 535 
N (16-pin) package 640 

Data and clock input 
voltages and supply 
voltages with respect to Vcc3

0.3 to -20 V 

m
os

 m
~m
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Y 
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2502-N • 2503-TA,N • 2504-TA,N 

DC ELECTRICAL CHARACTERISTICS TA = o°C to 70°C, Vpp = -5V ± 5%, Vcc = SV4 unless otherwise specifieds.s ~,a 

PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
Min Typ Max 

Input voltage V 
Vll_ Low 1.05 
VIH High 3.2 5.3 

VI~C Clock low -10 -12 

VIHC Clock high 4.0 5.3 

Output voltage V 
Von Low RL = 3K, depends on RL and TTL gate -0.3 
VoH1 High, driving MOS RL = 5.6K 3.6 4.0 
Voli2 High, driving TTL RI_ = 3K 3.0 3.5 

ILI Input load current VIN =VCC t0 Vpp, Tq = Z5°C 500 nA 

Leakage current Tq = 25°C nA 
II_o Output Vmt = Vm2 = -10V, VouT = O.OV 10 1000 
ILC Clock VILc = -10V 10 1000 

Ipp Supply current Outputs at logic low, 4MHz data rate, 
~1 =~2 = 85ns continuous operation, 

VILc = -12V, TA = 25° C 

15 25 mA 

Capacitance At 1MHz, 25mV p-p, TA = 25°C pF 

CIN Input 2.5 5 

COUT Output 2.5 5 
Cm Clock 110 150 

AC ELECTRICAL CHARACTERISTICS TA = 2s°C, VDD = -5V ± 5%, 

VCC = 5V3, VILc = -11 Vass. 

PARAMETER 
LIMITS 

UNIT 
Min Typ Max 

Freq. Rep rate MHz 
Clock 0.0005 4 
Data 0.001 8 

~pw Clock pulse width 85 ns 
~p Clock pulse delay 10 ns 
tR,tF Clock pulse transition 10 1000 ns 
tw Data write time (setup) 50 ns 
too Data in overlap 10 ns 
tA~ tA- Data out 90 ns 

NOTES 

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or at any other 
condition above those indicated in the operational sections of this specification is not implied. 

2. For operating at elevated temperatures the device must be Berated based on a +150° C maximum 
junction temperature and a thermal resistance of 150°C/W cTA and V packager or 125°C/W IB 
package). 

3. All inputs are protected against static charge. 
4. Vcc tolerance is±5%. Any variation in actual Vcc will be tracked directly by Vii, ViH and VOH which are 

stated for a Vcc of exactly 5 volts. 
5. Parameters are valid over operating temperature range unless specified. 
6. All voltage measurements are referenced to ground. 
7. Manufacturer reserving the right to make design and process changes and improvements. 
8. Typical values are at+25°C and typical supply voltages. 
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TIMING DIAGRAM 

BIT 1 I BIT 2 

l0°° 

Cbi CLOCK I II ,gyp I~~I 
I I I 

90°°  - -  r I 
~ yl  IUD If I 

I i ll' ---- t —CLOCK RATE—~ 
I b1PW 

I~• I I I I 

I I
II 

@2 CLOCK IDW'~I I♦r 
I ~ - --{  90°/° 

IDH'1+1 Irk ~ 

 I~Ito2PWl.-DATA RATE+ 

DATA IN 
J  

IN BIT 1 IN BIT 2 

~ ~~~~~ 
  $~ U~ ~. _ 

2502-N • 2503-TA,N • 2504-TA.N 

TYPICAL PERFORMANCE 
CHARACTERISTICS 

BIT N 

DATA OUT 

90°/° } - - 

BITN~1" I BITN~2 

BIT 1 BIT 2 

__-~~ V IHC 

VILC 

VIHC 

90%  
--VILC I 

I 
I 

__ .ii.____~ ~ __~ i __VIN 
I I 

-yI I~IA.yI 
I~IA_ I I 1  I 

VOH 

 VOL 
OUT BIT 1 OUT 81T 2 

'tow and tDH same for tm2 
"N = 256 for 2502, N = 572 for 2503, N = 1024 for 2504 

TYPICAL APPLICATIONS 

VCC 

DTL/TTL/MOS INTERFACES 

4 256-BIT REGISTER 

~6V O 

DTL/TTL 

INPUT 

INPUT 2 

INPUT 3 

266-BIT 
REGISTER 

VCC 

DTL/TTL 

OUTPUT 1 

~—

I 266-BIT 
REGISTER 

OUTPUT 2 

I 256-BIT 
REGISTER 

OUTPUT 3 

INPUT 9 

r  ~ 

266-BIT 
REGISTER 

OUT-
PUT 
a 

2602 

VDD 
I ~ ' 
3K 3K 

bt O p20 

When interfacing MOS to MOS output resistors should be 4.7K min. 

_6~ a 
3K 

V IL 

•~ f.~i i ~ ~~bliiT!  

POWER DISSIPATION vs DATA RATE 

1000 
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3 
E 
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O 

s 
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0 
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TYPICAL 
Ta= 25 C 
91= esn: 
02= B6ns 
Vo -  11V 

01 

DATA RATE (MHz) 
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2502-N • 2503-TA,N • 2504-TA,N 

TYPICAL APPLICATIONS cCont'd) 

WRITE/RECIRCULATE LOGIC 

CLEAR O 

' SV 

DATA 

IN 1 O 

4-BIT, 2-INPUT 
MULTIPLE%ER 

IN 2 O 

IN 3 O 

WRITE/ 
RECIRCULATE 

All resistors 3kfl 5% 

VCC 

O 

8234 
 _J 

4 256-81T 
C REGISTER 

_~ 

256 

256 

256 

256 

~2soz v 

O 

QUAD 2 
INPUT 
NAND GATE 

j DTL/TTL , 

I 

O ' ' y, 

D~ L J 

DATA 

 O OUT 1 

O OUT 2 

 O OUT 3 

• O Our a 

1 
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The Signetics Mil 38510/883 Program is 
organized to provide a broad selection of 
processing options, structured around the 
most commonly requested customer flows. 
The program is designed to provide our 
customers: 

• Standard processing flows to help minimize the 
need for custom specs. 

• Cost savings realized by using standard pro-
cessing flows in lieu of custom flows. 

• Better delivery lead times by minimizing spec 
negotiation time, plus allows customers to buy 
product off-the-shelf or in various stages of 
production rather than waiting for devices 
started specifically to custom specs. 

The following explains the different pro-
cessing options available to you. Special 
device marking clearly distinguishes the 
type of screening performed. Refer to 
Tables 1 and 2. 

JAN QUALIFIED (JB) 
JAN Qualified product is designed to give 
you the optimum in quality and reliability. 
The JAN processing level is offered as the 
result of the government's product stand-
ardization programs, and is monitored by 
the Defense Electronic Supply Center 
IDESC), through the use of industry-wide 
procedures and specifications. 

JAN Qualified products are manufactured, 
processed and tested in a government certi-
fied facility to Mil-M 38510, and appropriate 
device slash sheet specifications. Design 
documentation, lot sampling plans, electri-
cal test data and qualification data for each 
specific part type has been approved by the 
Defense Electronic Supply Center (DESCI 
and products appearon the DESC Qualified 
Products List (QPL-38510). 

Group B testing, per Mil-Std-883 Method 
5005, is performed on each six weeks of 
production on each slash sheet for each 
package type. Group C, per Mil-Std-883 
Method 5005, is performed every ninety 
days for each microcircuit group. Group D 
testing, per Mil-Std-883 Method 5005, is 
performed every six months for each pack-
age type. 

In addition to the common specs used 
throughout the industry for processing and 
testing, JAN Qualified products also pos-
sess arequirement for a standard marking 
used throughout the IC industry. 

JAN PROCESSING (JBX) 
This option is extremely useful when the 
reliability and screening of a JAN device is 
required, however, Signetics is not listed on 
the QPL forthe product needed. Processing 
is performed to Mil-Std-883 Method 5004, 
and product is 100% electrically tested to 
the appropriate JAN slash sheet. 

Group B, C and D data for JAN processed 
and the other military processing levels 

JB JBX RBX RB S 

JAN 
Qualified 

JAN 
Processed 

JAN 
Rel /883 

Mil 
Temp 

54/54H 
54LS 
54S 
82/ST 
93XX 
96XX 
Linear 
Bipolar Memory 
Microprocessor 

X 
X 
X 
X 
X 
— 

Planned 
Planned 
— 

X 
X 
X 
X 
X 
— 
X 
— 
— 

X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 

Table 1 MILITARY SUMMARY 

JAN 
CASE OUTLINE 

AND 

LEAD FINISH 

SIGNETICS MILITARY PACKAGE TYPES 

Dual-In-Line 

8-Pin 10-Pin 14-Pin i6-Pin 24-Pin 

CB 
EB 
JB 
DB 
FB 
ZC 
GC 
IC 

— 

— 
— 
— 
— 
T 
— 

— 

— 
— 
— 
— 
— 
K 

F 
— 
— 
W 
— 
— 
— 
— 

— 
F 
— 
— 
W 
— 
— 
— 

—
— 

I/F' 
— 
—
Q 
—
— 

The gold plated versions of these packages will be available for a limited time. 
All products listed in the Military section are also available in Die form. 

Table 2 MILITARY PACKAGE AVAILABILITY 

which follow, consist of Group B, C and D 
testing performed per Mil-Std-883 Method 
5005, in accordance with the Signetics Mili-
tary Data Program. 

JAN REL (RBX) 
Processing to this option is ideal when no 
JAN slash sheets are released on devices 
required. Product is processed to Mil-Std-
883 Method 5004, and is 100% electrically 
tested to industry data sheets. 

/8838 (RB) 
This is a lower priced version of the JAN Rel 
option described above. Processing is 
identical with the only exceptions being the 
do electrical testing over the temperature 
range and ac electrical testing at room 
temperature are performed as a part of 
Group A instead of 100%. 

MIL TEMP/883C (S/RC) 
If you need a Military temp. range device, 

but do not require all the high reliability 
screening performed in the other process-
ing options, our Mil-Temp. product is ideal. 
Mil-Temp. parts are the standard full Mil-
Temperature range product guaranteed to a 
1% AQL to the Signetics data sheet parame-
ters. 

MILITARY GENERIC DATA 
Signetics has a new program for those 
customers who require quality conform-
ance data on their products. This program 
allows our customers to obtain reliability 
information without the necessity of run-
ning Groups B, C and D inspectionsfortheir 
particular purchase order. It provides forthe 
customer something that has not been read-
ily available before in the semiconductor 
industry in that all Military Generic Data is 
controlled and audited by both Government 
Inspection in the case of JAN data and 
Signetics Quality Assurance. 

1 
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Signetics Military Generic Data is compiled 
by the Military Products Division based on 
data from 1) JAN quality conformance lots, 
and 2) Data generated by quality conform-
ance lots run for other reliability programs. 
Refer to Table 3. 

A Military Generic family is defined as con-
sisting of die function and package type 
families. 

Military Generic Data 

• Allows our customers to qualify Signet-
ics products based on existing quality 
conformance data performed at Signet-
ics. 

• Allows our customers to reduce costs 

and improve deliveries. 
• Provides assurance that all Signetics die 

function families and packages meet 
Mil-M-38510 and customer reliability re-
quirements. 

• Provides an attributes summary to the 
customer backed by lot identity and 
traceability. 

QUALIFIED 
SUB-GROUPS QUALIFIES OPTION 1 OPTION 2 

A Electrical Test See NOTE 1 See NOTE 1 
B Package—Same package construction and lead Data selected from devices man- Data selected from devices 

finish. ufactured within 6 weeks of the 
manufacturing period on the 
same production Tine through 
final seat. 

manufactured within 24 weeks 
of manufacturing period. 

C Die/Process—Devices representing the same Data selected from represents- Data selected from the repre-
process families. five devices from the same mi- 

crocircuit group and sealed 
within 12 weeks of the man- 
ufacturing period. 

sentative devices from the 
same microcircuit group and 
sealed within 48 weeks of the 
manufacturing period. 

D Package—Same package construction and lead Data selected from the devices Data selected from the devices 
finish. representing the same package 

construction and lead finish 
manufactured within the 24 
weeks of manufacturing period. 

nepresenting the same pack-
age construction and lead fin-
is;h manufactured within the52 
weeks of manufacturing peri-
od. 

If specific data not available, 
Option 2 will be supplied. 

NOTE 

1. Group A is performed on each lot or sublot of Signetics devices. 

Table 3 DEFINITION AND QUALIFYING MANUFACTURING PERIODS 
FOR GENERIC DATA 

s;~nnt~es 313 



DESCRIPTION OF 
REQUIREMENTS 
AND SCREENS 

MIL-M-38510 AND MIL-STD- 
883 REQUIREMENTS, METH- 
ODS AND TEST CONDITIONS 

REQUIRE- 
MENT 

PROCESSING LEVELS 

CLASS 
A 

JAN 
Qualified 

(JB) 

JAN 
Proc- 
essed 
(JBX) 

JAN 
Rel 

(RBX) 
/8836 
(RB) 

/883C 
(RC) 

General Mil-M-38510 
1. Pre-Certification 

The manufacturer shall estab- 
lish and implement a Products 

— X X N/A N/A N/A N/A 

A. Product Assur- 

ance Program Plan 
B. Manufacturer's 

Certification 

Assurance Program Plan and 
provide for a manufacturer sur-
vey by the qualifying activity, 
Para. 3.4.1.1 

2. Certification Received after manufacturer has 
completed a successful survey, 
Para. 3.4.1.2 

— X X N/A N/A N/A N/A 

3. Device Qualifica- 
lion 

Device qualification shall con- 
sist of subjecting the desired de-
vice to groups A, B, C & D of 
method 5005 to tightened LTPD, 
Para. 3.4.1.2 

— X X N/A N/A N/A N/A 

4. Traceability Traceability maintained back to 
a production lot Para. 3.4.6 

— X X X X X X 

5. Country of Origin Devices must be manufactured, 
assembled, and tested within the 

— X X N/A N/A N/A N/A 

U.S. or its territories, Para. 3.2.1 

Screening Per Method 
5004 of Mil-Std-883 

6. Internal Visual (Pre- 
cap) 

2010, Cond. A or B 100% XA XB XB XB XB XB 

7. Stabilization Bake 1008, Cond. C Min; 100% X X X X X X 

(24 Hrs @ 150°C) 

8. Temperature 1010, Cond. C; 100% X X X X X X 

Cycling" (10 cycles, -65°C to +150°C) 
'For Class B and C de-
vicesthermal shock may 
be substituted, 1011, 
Cond. A; 115 cycles, 0° 
to +100° C) 

9. Constant Accelera- 
lion 

2001, Cond. E; 
(30k9 in YI Plane) 

100% X X X X X X 

10. Visual Inspection There is no test method for this 
screen; it is intended only for the 

removal of "Catastrophic Fail-
ures"defined as "Missing Leads, 
Broken Packages or Lids Off." 

100% X X X X X X 

11. Seal (Hermeticityl 1014 
A. Fine Cond. A or B (5.0 X 10-eCC/Sec) 100% X X X X X X 
B. Gross Cond. C2 Min. 100% X X X X X X 

12. Interim Electricals Per applicable device specifiea- 100% 100% Slash Slash Data Data 

(Pre Burn-In) lion Optional Read 8 Sheet Sheet Sheet Sheet N/A 
Record 

13. Burn-In 1015, Cond. as specified 1160 
hrs. Min. at 125°C) 100% 100% X X X X N/A 

14. Final Electricals Per applicable Device Specifi- 240 hrs. 

cation 100% 100% Slash Slash Data Data Data 
Read & Sheet Sheet Sheet Sheet Sheet 

A. Static Tests Record 
@ 25°C Sub Group 1 X X X X X X 

B. Static Tests 
@ +125°C Sub Group 2 X X X X N/A N/A 

C. Static Tests 
@ -55°C Sub Group 3 X X X X N/A N/A 

Table 4 REQUIREMENTS AND SCREENING FLOWS FOR STANDARD CLASS B PRODUCTS 

314 .S~n~tl~arJ 



DESCRIPTION OF 
REQUIREMENTS 
AND SCREENS 

MIL-M-38510 AND MIL-STD- 
883 REQUIREMENTS, METH- 
ODS AND TEST CONDITIONS 

REQUIRE- 
MENT 

PROCESSING LEVELS 

CLASS 
A JAN 

Qualified 
(JB) 

JAN 
Proc- 
essed 
(JBX) 

JAN 
Rel 

(RBX) 
/8838 
(RB) 

/883C 
(RC) 

D. Dynamic Test 
@ 25°C 

E. Functional 
Test @ 25°C 

F. Switching 
Test @ 25°C 

15. Percent Defective al- 
lowable IPDAI 

16. Marking 

17.X-Ray 

18. External Visual 

Sub Group 4for(LinearProduct 
Mainly) 

Sub Group 7 

Sub Group 9 

A PDA of 10% is a normal re-
quirement applied against the 
static tests @ 25°C (A-11. This is 
controlled by the slash sheets 
for JB &JBX products. For RBX 
& RB 10% is standard. 

Fungus Inhibiting Paint 

2012 

2009 

10% 

100% 

100% 

X 

X 

X 

5% 

As Req'd 

100% 

X 

X 

X 

X 

X 

JM38510/ 
XXXX 
Slash 

Sheet # 

N/A 

X 

X 

X 

X 

X 

M38510/ 
XXXX 
Slash 

Sheet # 

N/A 

X 

X 

X 

X 

X 

M38510/ 
SXXXX 
Sig. 

Basic # 

N/A 

X 

X 

X 

N/A 

X 

SXXXX/ 
8838 
Sig. 

Basic # 

N/A 

X 

X 

X 

N/A 

N/A 

SXXXX/ 
883C 
Sig. 

Basic # 

N/A 

X 

Quality Conformance 
Inspection per Method 
5005 of Mil-Std-883 

19. Group A 

20. Group B 

21. Group C 

22. Group D 

Electrical Tests-Final Electri- 
cats (#14 above) repeated on a 
sample basis. (Sub Groups 1 
thru 12 as specified.) 

Package functional and con- 
structional related test I.E. pack- 
age dimensions, resistance to 
solvents, internal visual ~ me- 
chanical, bond strength & sol-
derability. 

Die related tests I.E.1,000 hr. op- 
erating life, temperature cycling, 
& constant acceleration. 

Package related tests I.E. physi- 
cal dimensions, lead fatigue, 
thermal shock, temperature cy- 
cle, moisture resistance, me-
chanical shock, vibration vari-
able frequency constant 
acceleration, & salt atmos-
phere. 

Each Lot 

Every 6 
week per 

microcircuit 
group 

Every 3 
months per 

package 
type 

Every 6 
months per 
package type 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Generic 

Generic 

Gene 

X 

Data Available 

Data Available 

icDataAvailable 

X X 

Table 4 REQUIREMENTS AND SCREENING FLOWS FOR STANDARD CLASS B PRODUCTS (Cont'd) 
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BIPOLAR MEMORIES CROSS REFERENCE 

DEVICE ORGANIZATION PACKAGE' FAIRCHILD HARRIS MMI INTERSIL AMD TI 

PROMS 
82S23 32X8 F R — 7602-2 5330 5600 27S08 54S188 
82S115 512X8 I R — 7644-2 — — —
82S123 32X8 F R — 7603-2 5331 5610 27S09 54S288 
82S126 256X4 F R 93416 7610-2 5300 5603 27S10 54S387 
82S129 256X4 F R 93426 7611-2 5301 5623 27S11 54S287 
82S130 512X4 F R 93436 7620-2 5305 5604 — —
82S131 512X4 F R 93446 7621-2 5306 5624 — —
82S136 1024X4 F,I R 93443 7642-2 5352 5606 — —
82S137 1024X4 F,I R 93453 7643-2 5353 5626 — —
82S140 512X8 I R 93438 7640-2 5340 5606 — —
82S141 512X8 I R 93448 7641-2 5341 5625 — —
82S180 1024X8 I R — — 5380 — — —
82S181 1024X8 I R — — 5381 — — —
82S184 2048X4 I R — — — — — —
82S185 2048X4 I R — — — — — —

FPLAs 
82S100 16X48X8 I R 93459 — 82S100 — 27S100 —
82S101 16X48X8 I R 93458 — 82S101 — 27S101 —

PLAs 
82S200 16X48X8 I R — — — — — —
82S201 16X48X8 I R — — — — — —

RAMs 
54S89 16X4 F R — — — — — 5489 
54S189 16X4 F R — — — 54189 
54S200 256X1 F R — — — — — 54S200 
54S201 256X1 F R — — — — — 54S201 
54S301 256X1 F R — — — — — 54S301 
82S09 64X9 I R 93419 — — — — —
82S10 1024X1 F,I R 93415 — — 55S08 2952 —
82S11 1024X1 F,I R 93425 — — 55S18 2953 —
82S16 256X1 F R 93421 — 5531 5523 2700 —
82S17 256X1 F R 93411 — 5530 5533 2701 —
82S25 16X4 F R 93403 0064 5560 5501 3101 —

ROMs 
82S15 512X8 
82S223 32X8 
82S224 32X8 
82S226 256X4 
82S229 256X4 
82S230 512X4 
82S231 512X4 
82S280 1024X8 
82S281 1024X8 

'NOTE 

R = Be0 Flat Pack 
F = Cerdip 
I = Ceramic DIP 

1 
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LOGIC-5400 SERIES 

DEVICE DESCRIPTION 

JM38510 
SLASH 
SHEET 

JAN 
QUAL' 

JAN 
PROC- 
ESSED 

MIL 
REL/883 

D
I
P
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P
A
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K
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I
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A
T
P
A
C
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D
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F
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A
C
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5400 Quad 2-Input NAND Gate /00104 1 1 F W 
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LL 
L

L
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5401 Quad 2-Input NAND Gate 
with o/c 

/00107 1 1 F W 

5402 Quad 2-Input NOR Gate /00401 1 1 F W 
5403 Quad 2-Input NAND Gate 

with o/c 
/00109 1 1 F ' 

5404 Hex Inverter /00105 1 1 F W 
5405 Hex Inverter with o/c /00108 1 1 F W 
5406 Hex Inverter w/Buffer/Driver 

with o/c 
/00801 — — F W 

5407 Hex Buffer/Driver with o/c /00803 — — F W 
5408 Quad 2-Input AND Gate /01601 1 1 F W 
5409 Quad 2-Input AND Gate 

with o/c 
/01602 1 1 F W 

5410 Triple 3-Input NAND Gate /00103 1 1 F W 
5411 Triple 3-Input NAND Gate — — — — —
5412 Triple 3-Input NAND Gate 

wih o/c 
/00106 — — — —

5413 Dual NAND Schmitt Trigger /15101 F W 
5414 Hex Schmitt Trigger /15102 • F W 
5416 Hex Inverter Buffer/Driver 

with o/c 
/00802 — — F W 

5417 Hex Buffer/Driver with o/c /00804 — — F W 
5420 Dual 4-Input NAND Gate /00102 1 1 F W 
5421 Dual 4-Input AND Gate — — — — —
5426 Quad 2-Input NAND Gate 

with o/c 
/00805 1 — F —

5427 Triple 3-Input NOR Gate /00404 F W 
5428 Quad 2-Input NOR Buffer /16201 — — — —
5430 8-Input NAND Gate /00101 1 1 F W 
5432 Quad 2-Input OR Gate /16101 — —
5433 Quad 2-Input NOR Buffer 

with o/c 
— — — — —

5437 Quad 2-Input NAND Buffer /00302 1 1 F W 
5438 Quad 2-Input NAND Buffer 

with o/c 
/00303 1 1 F W 

5439 Quad 2-Input NAND Buffer — — — — —
5440 Dual 4-Input NAND Buffer /00301 1 1 F W 
5442 BCD-to-Decimal Decoder /01001 1 1 F W 
5443 Excess 3-to-Decimal Decoder /01002 1 1 F W 
5444 Excess 3-Gray-to-Decimal /01003 1 1 F W 

Decoder 
5445 BCD-to-Decimal Decoder/Driver 

with o/c 
/01004 — — F W 

5446A BCD-to-7 Segment Decoder/ /01006 — — F W 
Driver 

5447A BCD-to-7 Segment Decoder/ /01007 — — F W 
Driver 

5448 BCD-to-7 Segment Decoder/ /01008 — — F W 
Driver 

5450 Expandable Dual 2-Wide 2- /00501 ~ 1 F W 
Input A01 

5451 Dual 2-Wide 2-Input A01 Gate /00502 1 1 F W 
5453 4-Wide 2-Input A01 Gate /00503 1 1 F W 

(Expandable) 
5454 4-Wide 2-Input A01 Gate /00504 1 1 F W 
5455 2-Wide 4-Input A01 Gate /04005 — — — — 

NOTE 

Per QPL 38510-28 datetl 1 Apr. 1977 
1 =Level 1 Qualification 
2 =Level 2 Qualification 
= In process 
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5460 Dual 4-Input Expander — — — — — F W 
5470 J-K Flip-Flop /00206 1 1 F W F W 
5472 J-K Master-Slave Flip-Flop /00201 1 1 F W F W 
5473 Dual J-K Master-Slave Flip-Flop /00202 1 1 F W F W 
5474 Dual D-Type Edge-Triggered /00205 1 1 F W F W 

Flip-Flop 
5475 Quad Bistable Latch /01501 1 1 F W F W 
5476 Dual J-K Master-Slave Flip-Flop /00204 1 1 F W F W 
5477 Quad Bistable Latch /01502 — 1 — W — W 
5480 Gated Full Adder — — — — — F W 
5483 4-Bit Binary Full Adder /00602 1 1 F W F W 
5485 4-Bit Magnitude Comparator /15001 1 1 F W F W 
5486 Quad2-Input Exclusive-OR Gate /00701 1 1 F W F W 
5490 Decade Counter /01307 F W F W 
5491 8-Bit Shift Register — — — — — F W 
5492 Divide-by-Twelve Counter /01301 1 1 F W F W 
5493 4-Bit Binary Counter /01302 1 1 F W F W 
5494 4-Bit Shift Register (PISO) — — — — — F W 
5495 4-Bit Left-Right Shift Register /00901 1 — F — F W 
5496 5-Bit Shift Register /00902 1 1 F W F W 
54100 4-Bit Bistable Latch (Dual) — — — — — F W 
54107 Dual J-K Master-Slave /00203 1 — F — F — 

Flip-Flop 
54109 Dual J-K Positive Edge- — — — — — F W 

Triggered Flip-Flop 
54116 Dual 4-Bit Latch with Clear /01503 2 — I — I —
54121 Monostable Multivibrator /01201 1 1 F W F W 
54122 Retriggerable Monostable /01202 — — — — — —

Multivibrator 
54123 Retriggerable Monostable /01203 1 1 F W F W 

Multivibrator 
54125 Quad Bus Buffer Gate 

w/Tri-State Outputs 
/15301 2 2 F W F W 

54126 Quad Bus Buffer Gate 
w/Tri-State Outputs 

/15302 2 2 F W F W 

54128 Quad 2-Input NOR Buffer — — — — — F W 
54132 Quad Schmitt Trigger /15103 F W F W 
54145 BCD-to-Decimal Decoder/Driver 

with o/c 
/01005 — — F W F W 

54147 10-Line to 4-Line Priority /15601 • F W F W 
Encoder 

54148 8-Line to 3-Line Priority /15602 F W F W 
Encoder 

54150 16-Line to 1-Line Mux /01401 2 — I — I —
54151 8-Line to 1-Line Mux /01406 2 2 F W F W 
54152 8-Line to 1-Line Mux — — — — — F W 
54153 Dual 4-Line to 1-Line Mux /01403 2 2 F W F W 
54154 4-Line to 16-Line Decoder/ /15201 — I — I Q 

Demux 
54155 Dual 2-Line to 4-Line /15202 2 2 F W F W 

Decoder/Demux 
54156 Dual 2-Line to 4-Line /15203 2 2 F W F W 

Decoder/Demux 
54157 Quad 2-Input Data Selector /01405 1 1 F W F W 

(non-inv.) 
54158 Quad 2-Input Data Selector — — — — — F W 

(invJ 
54160 Synchronous 4-Bit Decade /01303 1 1 F W F W 

Counter 

NOTE 

Per OPL 38510-28 tlated i Apr. 1977 
1 = Level t Qualification 
2 =Level 2 Qualification 
= In process 
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54161 Synchronous 4-Bit Binary /01306 1 1 F W F W 
Counter 

54162 Synchronous 4-Bit Decade /01305 1 1 F W F W 

Counter 
54163 Synchronous 4-Bit Binary /01304 1 1 F W F W 

Counter 
54164 8-Bit Parallel-Out Serial /00903 1 — F — F —

Shift Register 
54165 Parallel-Load 8-Bit Shift /00904 F W F W 

Register — — — — F W 
54166 8-Bit Shift Register — — — — — F —
54170 4X4 Register File /01801 
54174 Hex D-Type Flip-Flop 

with Clear 
/01701 1 1 F W F W 

54175 Quad D-Type Edge-Triggered /01702 1 1 F W F W 

Flip-Flop 
54180 8-Bit Odd/Even Parity Checker /01901 — 2 F W F W 
54181 4-Bit Arithmetic Logic Unit /01101 1 — I — I —
54182 Look-Ahead Carry Generator /01102 1 1 F W F W 
54190 Synchronous Up/Down Counter — — — — — • 

(BCD) 
54191 Synchronous Up/Down Counter — — — — — 

(Binary) 

54192 Synchronous Decade Up/Down /01308 F W F W 
Counter 

54193 Synchronous 4-Bit Binary /01309 F W F W 
Up/Down Counter 

54194 4-Bit Bidirectional Universal /00905 ' F W F W 
Shift Register 

54195 4-Bit Parallel-Access Shift /00906 ' F W F W 
Register 

54198 8-Bit Shift Register — — — — — I Q 
54199 8-Bit Shift Register — — — — — — —
54221 Dual Monostable Multivibrator — — — — — F W 
54279 Quad S-R Latch — — — — — F W 
54298 Quad 2-Input Mux with Storage — — — — — F W 
54365 Hex Buffer w/Common Enable /16301 = • _ _ 

(3-State) 
54366 Hex Buffer w/Common Enable /16302 • F W 

(3-State) 
54367 Hex Buffer, 4-Bit and 2-Bit 

l3-State) 
/16303 = _ = F W 

54368 Hex Buffer, 4-Bit and 2-Bit 
l3-State) 

/16304 • _ F W 

NOTE 

Per OPL 38510-28 dated 1 Apr. 1977 
1 =Level 1 Qualification 
2 =Level 2 Qualification 

= In process 
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54H00 Quad 2-Input NAND Gate /02304 1 1 F W F W 
54H01 Quad 2-Input NAND Gate 

with o/c 
/02306 1 1 F W F W 

54H04 Hex Inverter /02305 1 1 F W F W 
54H05 Hex Inverter with o/c — — — — — F W 
54H08 Quad 2-Input AND Gate /15501 2 — F — F W 
54H10 Triple 3-Input NAND Gate /02303 1 1 F W F W 
54H11 Triple 3-Input NAND Gate /15502 2 — F — F W 
54H2O Dual 4-Input NAND Gate /02302 1 1 F W F W 
54H21 Dual 4-Input AND Gate /15503 2 — F — F W 
54H22 Dual 4-Input NAND Gate 

with o/c 
/02307 1 — F W F W 

54H30 8-Input NAND Gate /02301 1 1 F W F W 
54H40 Dual 4-Input NAND Buffer /02401 1 1 F W F W 
54H50 Expandable Dual 2-Wide /04001 1 1 F W F W 

2-Input A01 
54H51 Dual 2-Wide 2-Input A01 Gate /04002 1 1 F W F W 
54H52 Expandable 4-Wide 2-2-2-3 — — — — — F W 

Input AND-OR Gate 
54H53 4-Wide 2-Input A01 Gate /04003 1 1 F W F W 

(Expandable) 
54H54 4-Wide 2-Input A01 Gate /04004 1 1 F W F W 
54H55 2-Wide 2-Input A01 Gate /04005 1 1 F W F W 
54H60 Dual 4-Input Expander — — — — — F W 
54H61 Triple 3-Input Expander — — — — — F W 
54H62 3-2-2-3 Input AND-OR — — — — — F W 

Expander 
54H71 J-K Master-Slave Flip-Flop 

with AND-OR Inputs 
— — — — — F W 

54H72 J-K Master-Slave Flip-Flop /02201 1 1 F W F W 
54H73 Dual J-K Master-Slave /02202 1 1 F W F W 

Flip-Flop 
54H74 Oual D-Type Edge-Triggered /02203 1 1 F W F W 

Flip-Flop 
54H76 Dual J-K Master-Slave /02204 1 1 F W F W 

Flip-Flop 
54H101 J-K Negative Edge-Triggered /02205 1 1 F W F W 

Flip-Flop 
54H102 J-K Negative Edge-Triggered — — — — — F W 

Flip-Flop 
54H103 Dual J-K Negative Edge- /02206 1 1 F W F W 

Triggered Flip-Flop 
54H106 Dual J-K Negative Edge- — — — — — F W 

Triggered Flip-Flop 
54H108 Dual J-K Negative Edge- — — — — — F —

Triggered Flip-Flop 

NOTE 

Per OPL 38510-28 dated 1 April 1977. 
1 =level 1 pualification 
2 =Level 2 Qualification 

320 s~n~t~es 



LOGIC-54LS SERIES 

DEVICE DESCRIPTION 

JM38510 
SLASH 
SHEET 

JAN 
OVAL 

JAN 
PROC- 
ESSED 

MIL 
REL/883 

D
I
P
 

F
L
A
T
P
A
C
K
 

D
I
P
 

F
L
A
T
P
A
C
K
 

D
I
P
 

F
L
A
T
P
A
C
K
 

54LS00 Quad 2-Input NAND Gate /30001 2 2 F W 
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54LS01 Quad 2-Input NAND Gate 
with o/c 

— — — F W 

54LS02 Quad 2-Input NOR Gate /30301 2 2 F W 
54LS03 Quad 2-Input NAND Gate 

with o/c 
/30002 1 1 F W 

54LSO4 Hexlnverter /30003 1 1 F W 
54LS05 Hex Inverter with o/c /30004 1 1 F W 
54LS08 Quad 2-Input AND Gate /31004 2 2 F W 
54LS09 Quad 2-Input AND Gate 

with o/c 
— — — — —

54LS10 Triple 3-Input NAND Gate /30005 1 1 F W 
54LS11 Triple 3-Input NAND Gate /31001 2 2 F W 
54LS12 Triple 3-Input NAND Gate 

with o/c 
/30006 1 1 F W 

54LS13 Dual NAND Schmitt Trigger /31301 ' F W 
54LS14 Hex Schmitt Trigger /31302 ' F W 
54LS15 Triple 3-Input AND Gate 

with o/c 
/31002 2 2 F W 

54LS20 Dual 4-Input NAND Gate /30007 1 1 F W 
54LS21 Dual 4-Input AND Gate /31003 2 2 F W 
54LS22 Dual 4-Input NAND Gate 

with o/c 
/30008 1 1 F W 

54LS26 Quad 2-Input NAND Gate 
with o/c 

/32101 F W 

54LS27 Triple 3-Input NOR Gate /30302 2 2 F W 
54LS28 Quad 2-Input NOR Buffer /30204 F y~/ 
54LS30 8-Input NAND Gate /30009 2 2 F W 
54LS32 Quad 2-Input OR Gate /30501 2 2 F W 
54LS33 Quad 2-Input NOR Buffer 

with o/c 
— — — — —

54LS37 Quad 2-Input NAND Buffer /30202 2 2 F W 
54LS38 Quad 2-Input NAND Buffer 

with o/c 
/30203 ' F W 

54LS40 Dual 4-Input NAND Buffer /30201 2 2 F W 
54LS42 BCD-to-Decimal Decoder /30703 ' " 
54LS51 Dual 2-Wide 2-Input A01 Gate /03401 2 2 F W 
54LS54 4-Wide 2-Input A01 Gate /30402 2 2 F W 
54LS55 2-Wide 4-Input A01 Gate — — — — —
54LS73 Dual J-K Master-Slave /30101 — — — — 

Flip-Flop 
54LS74 Dual D-Type Edge-Triggered /30102 ' F W 

Flip-Flop 
54LS75 Quad Bistable Latch — — — F W 
54LS76 Dual J-K Master-Slave /30110 F W 

Flip-Flop 
54LS78 Quad Bistable Latch — — — — —
54LS83A 4-Bit Binary Full Adder /31201 ' F W 
54LS85 4-Bit Magnitude Comparator /31101 F W 
54LS86 Quad 2-Input Exclusive-OR /30502 F W 

Gate 
54LS90 Decade Counter /31501 ` F W 
54LS92 Divide-by-Twelve Counter /31510 ' F W 
54LS93 4-Bit Binary Counter /31502 F W 
54LS95 4-Bit Left-Right Shift /30603 ' F W 

Register 
54LS96 5-Bit Shift Register /30604 ` ' F W 

NOTE 

Per OPL 38510-28 dated 1 April 1977. 
1 =Level 1 Qualification 
2 =level 2 Qualification 
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54LS107 Dual J-K Master-Slave /30108 F W F W 
Flip-Flop 

54LS109 Dual J-K Positive Edge- /30109 F W F W 
Triggered Flip-Flop 

54LS112 Dual J-K Negative Edge- /30103 F W F W 
Triggered Flip-Flop 

54LS113 Dual J-K Negative Edge- /30104 F W F W 
Triggered Flip-Flop 

54LS114 DuaIJ-K Negative Edge- /30105 F W F W 
Triggered Flip-Flop 

54LS122 Retriggerable Monostable /31403 — — — — — —
Multivibrator 

54LS125 Quad Bus Buffer Gate 
w/Tri-State Outputs 

/32301 ' F W 

54LS126 Quad Bus Buffer Gate 
w/Tri-State Outputs 

/32302 ' F W 

54LS132 Quad Schmitt Trigger /31303 ' F W F W 

54LS136 Quad Exclusive-OR with o/c — — — F W 

54LS138 3-to-8 Line Decoder/Demux /30701 " F W 

54LS139 Dual 2-to-4 Line Decoder/ /30702 F W 
Demux 

54LS145 BCD to Decimal Decoder/Dye — — — — — F W 

54LS151 8-Line to 1-Line Mux /30901 ' 

54LS153 Dual 4-Line to 1-Line Mux /30902 F W F W 

54LS154 4-Line to 16-Line Decoder/ — — — — — I O 
Demux 

54LS155 Dual 2-Line to 4-Line — — — — — F W 
Decoder/Demux 

54LS157 Quad 2-Input Data Selector /30903 F W F W 
(non-Inv.) 

54LS158 Quad 2-Input Data Selector /30904 F W F W 
(invJ 

54LS160 Synchronous 4-Bit Decade /31503 ' F W 

Counter 
54LS161 Synchronous 4-Bit Binary /31504 F W F W 

Counter 
54LS162 Synchronous 4-Bit Decade /31511 " F W 

Counter 
54LS163 Synchronous 4-Bit Binary /31512 F W 

Counter 
54LS164 8-Bit Parallel-Out Serial /30605 " F W F W 

Shift Register 
54LS170 4X4 Register File — — — — — F W 
54LS173 Quad D-Type Flip-Flop — — — — — F W 

(Tri-State) (8T10) 
54LS174 Hex D-Type Flip-Flop 

with Clear 
/30106 F W F W 

54LS175 Quad D-Type Edge-Triggered /30107 ' F W F W 
Flip-Flop 

54LS181 4-Bit Arithmetic Logic Unit /03801 2 — I — I O 
54LS190 Synchronous Up/Down Counter /31513 F W F W 

(BCD) 
54LS191 Synchronous Up/Down Counter /31509 F W F W 

(Binary) 

NOTE 

Per OPL 38510-28 dated 1 April 1977. 
1 =Level 1 Qualification 
2 =Level 2 Qualification 
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54LS192 Synchronous Decade Up/Down /31507 F W F W 
Counter 

54LS193 Synchronous 4-Bit Binary /31508 F W F W 
Up/Down Counter 

54LS194 4-Bit Bidirectional Universal /30601 ' ` 
Shift Register 

54LS195 4-Bit Parallel-Access Shift /30602 ' 
Register 

54LS196 Presettable Decade Counter/ /31601 ' ' 
Latch (8290) 

54LS197 Presettable Binary Counter/ /31602 ' 
Latch (82911 

54LS221 Dual Monostable Multivibrator /31402 ' 
54LS251 Data Selector/Mux with /30905 ' ` 

3-State Outputs 
54LS253 Dual 4-Line to 1-Line Data /30908 F W F W 

Selector/Mux 
54LS257 Quad 2-Line to 1-Line Data /30906 F W F W 

Selector/Mux 
54LS258 Quad 2-Line to 1-Line Data /30907 F W 

Selector/Mux 
54LS260 Dual 5-Input NOR Gate — — — — — F W 
54LS261 2X4 Parallel Binary Multiplier — — — — — F W 
54LS266 Quad Exclusive-NOR Gate /30303 2 2 F W F W 
54LS279 Quad S-R Latch — — — — — F W 
54LS280 9-Bit Odd/Even Parity — — — — — ' 

Generator/Checker 
54LS283 4-Bit Adder /31202 ' F W 
54LS290 Decade Counter /32003 F W F W 
54LS293 4-Bit Binary Counter /32004 F W F W 
54LS295A 4-Bit Right-Shift Left-Shift /30606 F W 

Register 
54LS298 Quad 2-Input Mux with Storage — — — — — F W 
54LS365 Hex Buffer w/Common Enable /32201 F W 

(3-State) 
54LS356 Hex Buffer w/Common Enable /32202 F W 

(3-State) 
54LS367 Hex Buffer, 4-Bit and 2-Bit /32203 F W 

(3-State) 
54LS368 Hex Buffer, 4-Bit and 2-Bit /32204 ' ' F W 

13-State) 
54LS375 Quad Latch — — — — — F W 
54LS386 Exclusive-OR Gate — — — — — F W 
54LS395 4-Bit Cascadeable Shift /30607 ' F W 

Register !3-State) 

54LS445 BCD to Decimal Decoder/Dye — — — — — F W 
54LS670 4X4 Register File (Tri-State) — — — — — F W 

NOTE 

Per OPL 38510-28 dated 1 April 1977. 
1 =Level 1 Qualification 
2 =Level 2 Qualification 
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54S00 Quad 2-Input NAND Gate /07001 1 1 F W F W 
54S02 Quad 2-Input NOR Gate /07301 2 2 F W F W 
54S03 Quad 2-Input NAND Gate 

with o/c 
/07002 2 2 F W F W 

54SO4 Hex Inverter /07003 1 1 F W F W 
54S05 Hex Inverter with o/c /07004 1 1 F W F VV 
54S08 Quad 2-Input AND Gate /08003 F W F W 
54S09 Quad 2-Input AND Gate 

with o/c 
/08004 — — — — F W 

54S10 Triple 3-Input NAND Gate /07005 2 2 F W F W 
54S11 Triple 3-Input NAND Gate /08001 2 2 F W F W 
54S15 Triple 3-Input AND Gate 

with o/c 
/08002 2 2 F W F W 

54S20 Dual 4-Input NAND Gate /07006 2 2 F W F W 
54S22 Dual 4-Input NAND Gate 

with o/c 
/07007 1 1 F W F W 

54S30 8-Input NAND Gate /07008 — — — — — —
54S32 Quad 2-Input OR Gate — — — — — F W 
54S40 Dual 4-Input NAND Buffer /07201 2 2 F W F W 
54S51 Dual 2-Wide 2-Input /07401 2 2 F W F W 

A01 Gate 
54S64 4-2-3-2 Input A01 Gate /07402 2 2 F W F W 
54S65 4-2-3-2 Input A01 Gate /07403 2 2 F W F W 
54S74 Dual D-Type Edge-Triggered /07101 2 2 F W F W 

Flip-Flop 
54S85 4-Bit Magnitude Comparator /08201 — F — F —
54S86 Quad 2-Input Exclusive-OR Gate /07501 2 2 F W F W 
54S112 Dual J-K Negative Edge- /07102 — — — — F W 

Triggered Flip-Flop 
54S113 Dual J-K Negative Edge- /07103 — — — — F W 

Triggered Flip-Flop 
54S114 Dual J-K Negative Edge- /07104 — — — — F W 

Triggered Flip-Flop 
54S133 13-Input NAND Gate /07009 2 2 F W F W 
54S134 12-Input NAND Gate w/Tri- /07010 2 2 F W F W 

State Outputs 
54S135 Quad Exclusive-OR/NOR Gate /07502 — — — — — —
54S138 3-to-8 Line Decoder/Demux /07701 — — — — — —
54S139 Dual 2-to-4 Line Decoder/ /07702 — — — — F W 

Demux 
54S140 Dual 4-Input NAND Line Driver /08101 2 2 F W F W 
54S151 8-Line to 1-Line Mux /07901 2 2 F W F W 
54S153 Dual 4-Line to 1-Line Mux /07902 2 2 F W F W 
54S157 Quad 2-Input Data Selector /07903 2 2 F W F W 

(non.inv.) 
54S158 Quad 2-Input Data Selector /07904 F W F W 

(inv.) 
54S174 Hex D-Type Flip-Flop with /07106 — — — — ' 

Clear 
54S175 Quad D-Type Edge-Triggered /07105 — — — — 

Flip-Flop 
54S181 4-Bit Arithmetic Logic Unit /07801 — I — I ' 
54S182 look-Ahead Carry Generator /07802 — — — — ' ' 
54S194 4-Bit Bidirectional Universal /07601 — — — — — —

Shift Register 
54S195 4-Bit Parallel-Access Shift /07602 — — — — — —

Register 

NOTE 

Per QPL 38510-28 dated 1 April 1977. 
1 =Level 1 Qualification 
2 =level 2 Qualification 
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SLASH 
DEVICE DESCRIPTION SHEET 

54S251 Data Selector/Mux with 3-State /08905 — — — — — —
Outputs 

54S253 Dual 4-Line to 1-Line Data — — — — — F W 
Selector/Mux 

54S257 Quad 2-Line to 1-Line Data /07906 — — — — — — 
Selector/Mux 

54S258 Quad 2-Lint to 1-Line Data /07907 — — — — — — 
Selector/Mux 

54S260 Dual 5-Input NOR Gate — — — — — F W 
54S280 9-Bit Odd/Even Parity /07703 — — — — — — 

Generator/Checker 
54S350 4/6 Bit Shifter-Tri-State — — — — — F — 

NOTE 

Per OPL 38510-28 dated 1 Apr. 1977 
1 =Level 1 Oualification 
2 =Level 2 Qualification 
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8200 Dual 5-Bit Buffer Register — — — — — I O 

8201 Dual 5-Bit Buffer Register with DInputs — — — — I O 

8202 10-Bit Buffer Register — — — I Q 

8203 10-Bit Buffer Register with DInputs — — — — — I O 

8230 8-Input Digital Multiplexer /01402 ' ' F W F W 

8231 8-Input Digital Multiplexer — — — — — F W 

8232 8-Input Digital Multiplexer — — — — — F W 

8233 2-Input 4-Bit Digital Multiplexer — — — — — F W 

8234 2-Input 4-Bit Digital Multiplexer — — — — F W 

8235 2-Input 4-Bit Digital Multiplexer — — — — — F W 

8241 Quad Exclusive-OR Gate — — — — — F W 

8242 Quad Exclusive-NOR Gate — — — — — F W 

8243 8-Bit Position Scaler — — — — — I O 

8250 Binary-to-Octal Decoder /15204 2 2 F W F W 

8251 BCD-to-Decimal Decoder /15205 2 2 F W F W 

8252 BCD-to-Decimal Decoder /15206 2 2 F W F W 

8260 Arithmetic Logic Unit — — — — — I O 

8261 Fast Carry Extender — — — — — F W 

8262 9-Bit Parity Generator and Checker — — — F W 

8263 3-Input 4-Bit Digital Multiplexer — — I Q 

8264 3-Input 4-Bit Digital Multiplexer — — I Q 

8266 2-Input 4-Bit Digital Multiplexer — — — F W 

8267 2-Input 4-Bit Digital Multiplexer — — — — — F W 

8268 Gated Full Adder — — F O 

8269 4-Bit Comparator — — — — — F W 

8270 4-Bit Shift Register — — — — — F W 
8271 4-Bit Shift Register — — — — — F W 

8273 10-Bit Serial-In, Parallel-Out Shift Register — — F W 

8274 10-Bit Parallel-In, Serial-Out Shift Register — — — F W 

8275 Quad Bistable Latch — — — — — F W 

8276 8-Bit Serial Shift Register — — — — — F —
8277 Dual 8-Bit Shift Register — — — — — F — 
8280 Presettable Decade Counter — — — — — F W 

8281 Presettable Binary Counter — — — — — F W 

8284 Binary Up/Down Counter — — — — — F W 

8285 Decade Up/Down Counter — — — — — F W 

8288 Divide-by-Twelve Counter — — — — — F W 

8290 Presettable High Speed Decade Counter — — — — — F W 
8291 Presettable High Speed Binary Counter — — — — — F W 

8292 Presettable Low Power Decade Counter — — — — — F W 

8293 Presettable Low Power Binary Counter — — — F W 

9300 4-Bit Shift Register /15901 ' F W F W 

9301 BCD to Decimal Decoder /15206 2 2 F W F W 

9308 Dual 4-Bit Latch w/Clear — — I O 

9309 Dual 4-Input Multiplexer /01404 I I F W F W 

9310 4-Bit Decade Counter — — — — — F W 

9312 8-Input Digital Multiplexer /01402 ' F W F W 

9316 4-Bit Binary Counter — — — — — F W 
9322 Data Selector-Multiplexer F W 
9324 5-Bit Comparator /15002 ' ' F WF W —

9334 8-Bit Addressable Latch /16001 — — — — F W 
9602 Dual Monostable Multivibrator — F W F W 

NOTE 

Per OPL 38510-28 dated 1 Apr. 1977 
1 =Level 1 Qualification 
2 =Level 2 Qualification 
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LOGIC-8T INTERFACE SERIES 

DEVICE DESCRIPTION 

JAN 
M385Y0 
SHEET 

MIL REL/883 
MIL TEMP 

Dip 
Flat 
Pack 

8T04 7-Segment Decoder Display Driver (Active-Low Outputs) — 

T
 

T
 

T
 

T
 

T
 

T
 

T
 

T
-
-
-
•

 
T
 

T
 
T
~
 

T
 

T
 

T
 

T
 

T
 

T
 

T
 

T
 W 

8T05 7-Segment Decoder Display Driver (Active-Hi Outputs) — W 
8T06 7-Segment Decoder Display Driver (Active-Low Outputs) — W 
8T09 Quad Bus Driver with Tri-State Outputs — W 
8T10 Quad D-Type Bus Latch (Tri-State) — W 
8T13 Dual Line Driver — W 
8T14 Triple Line Receiver/Schmitt Trigger — W 
8T18 Dual 2-Input NAND (High Voltage to TTL Interface) — W 
8T20 Bidirectional Monostable Multivibrator (Diff. Input) —
ST22 Retriggerable Monostable Multivibrator (54122/9601) — W 
8T26A Quad Bus Driver/Receiver (Tri-State Outputs) — W 
8T28 Quad Non-Inverting Bus Driver/Receiver ITri-State Outputs) — W 
8T31 8-Bit Bidirectional I/O Port — ' 
8T32 Programmable 8-Bit, I/O Port (3-State) —
8T33 Programmable 8-Bit, I/O Port (Open Collector) — ' 
8T35 Asynchronous Programmable 8-Bit I/O Port (Open Collector) — ' 
ST37 Hex Bus Receiver with Hysteresis—Schmitt Trigger (DM8837) W 
8T38 Quad Bus Transceiver (Open Collector) (DM8838) — W 
8T80 Quad 2-Input NAND Gate (High Voltage) — W 
8T90 Hex Inverter (High Voltage) — W 
8T95 High Speed Hex Buffers/Inverters (74365/DM8095) — W 
8T96 High Speed Hex Buffers/Inverters (74366/DM8096) — W 
8T97 High Speed Hex Buffers/Inverters (74367/DM8097) W 
8T98 High Speed Hex Buffers/Inverters 174368/DM8098) W 

= Qualification planned 
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LINEAR INDUSTRY CROSS REFERENCE 

DEVICE DESCRIPTION PACKAGE 

COMPARATORS 
SE521 Dual Comparator F 
SE526 Analog Voltage Comparator F K 
SE527 Analog Voltage Comparator F K 
SE529 Analog Voltage Comparator F K 
LH2111 Dual Comparator F 
LM111 Comparator F T 
LM119 Dual Comparator F K 
LM139 Quad Comparator F 
LM193/193A Dual Comparator T 
µA710 Differential Voltage Comparator F T 
µA711 Comparator F K 

DIFFERENTIAL AMPLIFIERS 
SE510 Dual Differential Amplifier F 
SE511 Dual Differential Amplifier F 
SE515 Differential Amplifier F K 
µA733 Video Amplifier F K 

OPERATIONAL AMPLIFIERS 
LF155/156 FET Op Amp T 
LH2101A Dual Op Amp F 
LH2108A Dual Op Amp F 
LM101 High Perf. Op Amp F T 
LM101A High Perf. Op Amp F T 
LM107 General Purpose Op Amp F F 
LM108 Precision Op Amp F T 
LM108A Precision Op Amp F T 
LM124 Quad Op Amp F 
LM158 Dual Op Amp T 
MC1556 Op Amp F T 
MC1558 Dual Op Amp F T 
SE532 Dual Op Amp — T 
SE535 Hi Slew Rate Op Amp T 
SE538 Hi Slew Rate Op Amp T 
µA709 Op Amp F T 
µA709A Op Amp F T 
µA741 General Purpose Op Amp F T 
µA747 Dual Op Amp F K 
µA748 General Purpose Op Amp F T 

DEVICE DESCRIPTION PACKAGE 

PHASE LOCKED LOOPS 
SE567 Tone DecoderPll F T 

LINE RECEIVERS 
DM7820 Dual Differential Line Receiver F 
DM7830 Dual Differential Line Receiver F 

TIMERS 
SE555 Timer F T 
SE556 Dual Timer F 
SE558/9 Quad Timer F 

VOLTAGE REGULATORS 
LM109 5 Volt Regulator DA 
SE5554 Dual Track Reg F 
78XX (7) Positive Reg DA 
79XX (7) Negative Reg DA 
79MXX (7) Med Power Reg DB 
µA723 Precision Voltage Regulator F L 

DRIVERS 
DS1611-1614 Peripheral Drivers T 

D/A 
MC1508-8 8-Bit D/A F 
SE5008 8-Bit D/A F 
SE5009 8-Bit D/A F 
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PRCKAGEf 
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INTRODUCTION 
The following information applies to all 
packages unless otherwise specified on 
individual package outline drawings. 

General 
1. Dimensions shown are metric units (mil-

limeters), except those in parentheses 
which are English units (inches). 

2. Lead spacing shall be measured within 
this zone. 

a. Shoulder and lead tip dimensions 
are to centerline of leads. 

3.Tolerances non-cumulative 
4.Thermal resistance values are deter-

mined by utilizing the linear temperature 
dependence of the forward voltage drop 
across the substrate diode in a digital 
device to monitor the junction tempera-
ture rise during known power applica-
tion across VCC and ground. The values 
are based upon 120 mils square die for 
plastic packages and a 90 mils square die 
in the smallest available cavity for her-
metic packages. All units were solder 
mounted to P.C. boards, with standard 
stand-off, for measurement. 

Plastic Only 
5. Lead material: Alloy 42 or equivalent, 
solder dipped. 

6. Body material: Plastic 
7. Round hole in top corner denotes lead 

No. 1. 
8. Body dimensions do not include mold-

ing flash. 

Hermetic Only 
9. Lead material 

a. Alloy 52—gold plated, or solder dipped. 
b.ASTM alloy F-15 (KOVAR) or equivalent—

gold plated, tin plated, or solder dipped. 
c.ASTM alloy F-30 (Alloy 42) or equivalent—

tin plated. 
d.ASTM alloy F-15 (KOVAR) or equivalent—

gold plated. 
e.ASTM alloy F-15 (KOVAR) or equivalent—

tin plated. 
10. Body Material 

a.1010 Steel—nickel plated or tin plate over 
nickel. 

b.Eyelet, ASTM alloy F-15 orequivalent—gold 
or tin plated. 

c. Eyelet, ASTM alloy F-15 orequivalent—gold 
or tin plated, glass body. 

d.Ceramic with glass seal at leads. 
e. Be0 ceramic with glass seal at leads. 
f. Ceramic with ASTMaIIoyF-15 or equivalent. 

11. Lid Material 
a. 1010 steel , nickel plated, or tin-plate over 

nickel, weld seal. 
b.Nickel or tin plated nickel, weld seal. 
c. Ceramic, glass seal. 
d.ASTM alloy F-15 or equivalent, gold plated. 
e. Be0 Ceramic with glass seal. 
f. Translucent A1203, glass seal. 

PLASTIC PACKAGES 

NO. OF 
LEADS 

PACKAGE 
CODE Ala/Air(°C/W) DESCRIPTION PAGE 

Standard Dual-in-Line 
8 NE 

14 NH 
16 NJ 
18 NK 
20 NL 
22 NM 
24 NN 
28 NQ 
40 NWT 

162/65 
150/65 

137/53 
135/53 

135/53 
120/53 
116/53 
116/53 
110/50 

TO-116/MO-001 
MO-001 

MO-015 
M 0-015 
M 0-015 

3 
3 
3 
3 

3 
3 
4 
4 
4 

Power Dual-in-Line 
14 NHAz 95/33 Butterfly 3 
16 NJAz 95/33 Butterfly 3 
18 N KAz, s 90/26 Butterfly 3 
20 NLA2,3 90/26 Butterfly 3 
24 NNAz 60/23 Butterfly 4 
28 NOAz 56/21 Butterfly 4 

Power 
3 S 200/70 TO-92 5 
3 U 75/3 TO-220 5 
3+GND GB3 95/15 Single-in-Line (SIL) 5 
4+GND GC3 95/15 Single-in-Line (SIL) 5 

12 +GND PH/PHA3 95/15 Batwing 5 

12.Signetics symbol, angle cut, or lead tab 
denotes Lead No. 1. 

13.Recommended minimum offset before 
lead bend. 

14. Maximum glass climb .010 inches. 
15. Maximum glass climb or lid skew is .010 

inches. 
16. Typical four places. 
17. Dimension also applies to seating plane. 
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HERMETIC PACKAGES 

NO. OF PACKAGE 
LEADS CODE Ada/elc~~C/W) DESCRIPTIONI PAGE 

Metal Headers 
2 DA TBD TO-3 Solid Header 6 
3 DB TBD TO-39 Solid Header, Short Can 6 
4 DC TBD TO-72 Solid Header 6 
4 DE TBD TO-72 Glass Filled Header 6 
8 T 150/25 TO-99 Header (.200 Dia.) 7 

10 K 150/25 TO-100 Header, Short Can 7 
10 L 150/25 TO-100 Header, Tall Can 7 

Flat Packs 
10 WF 240/50 Flat Ceramic 8 
14 WH 205/50 Flat Ceramic 8 
16 WJ 200/50 Flat Ceramic 8 
24 WN 155/40 Flat Ceramic 8 

16 RJ/RJA 133/30 Flat Ceramic, BeO 8 
18 RKA3 TBD Flat Ceramic, BeO —
24 RNA TBD Flat Ceramic, BeO 8 
28 ROA TBD Flat Ceramic, BeO 9 
40 RWA TBD Flat Ceramic, BeO 9 
10 OF 230/55 Flat Ceramic 9 
14 OH 185/45 Flat Ceramic 9 
16 OJ 170/45 Flat Ceramic 9 
24 ON 155/44 Flat Ceramic 9 
10 OFA 230/55 Flat Ceramic Laminate 10 
14 OHA 185/45 Flat Ceramic Laminate 10 
16 OJA 170/45 Flat Ceramic Laminate 10 
24 ONA 155/44 Flat Ceramic Laminate 10 

Cerdip Family 
14 FH 110/30 Dual in-Line Ceramic 11 
16 FJ 100/30 Dual-in-Line Ceramic 11 
18 FK 93/27 Dual-in-Line Ceramic 11 
22 FM 75/27 Dual-in-Line Ceramic 11 
24 FN 60/26 Dual-in-Line Ceramic 11 

Laminated Ceramic, Side Brazed Lead 
8 IEA 100/30 Dip Laminate 12 

14 IHA 95/25 Dip Laminate 12 
16 IJA 90/25 Dip Laminate 12 
18 IKA 88/25 Dip Laminate 12 
22 IMA 80/25 Dip Laminate 12 
24 INC/IND 65/25 Dip Laminate 12 
28 IQA 60/25 Dip Laminate 13 
40 IWA 55/25 Dip Laminate 13 
50 IZA TBD Dip Laminate 13 

NOTES 

1. Dual-in-Line packages unless otherwise described 
2. Package outline is the same as corresponding standard Dual-in-Line package with identical number 

of leads 
3. Package not yet available, scheduled for 1977 release 
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PLASTIC: Standard and Power Dual-In-Line 

N E Package 

O 
O "" .x' 

sex 1.x61 

0.)81.018)
6611.0x0) 

0.63 
030 

1.611 
~1 

13x 1.65x1 _ 
t.tx I.OY1~ r .rl ~3 

LA 41101 

6n 1.161 
2.821.1151 
~. 

w 11]61 
9.661.130) 
_~~ 

1.111.0161 
0.

10.0313x5) ~J 
).6x(3001 _I 

NJ Package and NJA Package 

LEAD NO. 1 

ID.161.161 
16821.)15) 

N L Package and N LA Package 

LEAD N0. 1 O 

NH Package and NHA Package 
~LEAa .1 

1.3x 1.052) 
I.Ix 1.OM1 

N K Package and N KA Package 

LEAD NO.1 

O 

x3.6 L9x61 
zxxl l.11sl 

O 
101.xsx1 

e.xx 13x61 

1 

11 
1.05x1~

x LOMI 

0.611.0211
_361.0151 

NM Package 

26 
1.1101
1.601 

x8.0111.161 

0.m I.a151 
0.381.0151 

).8)1.310)
].3)1.280) 

10.0313%1
).831.3001 

).6)1.3101 
zn 1. 

ale%lzsl 

,'. 
2.62 L1,51r 

1 

6111.13511 070I.O161~I 
3.%1.1201 0261.0101 

1.10 
.6x 
1.0101 
I.M01 

x).61 11.0%1 

3A3I.16) 1.321.0621 ~ ~ 
~2]Bi 

16 .1201 1.121.OMI ~ 
61.0211 1.1101 

0.]B 1.0151 1.080) 

❑1

10.031.661 
J.ex 1.3001 

LEAD N0.1 ~]

691135x1
6/513/61 

~ 361.161
3.881.1161 

0.~ (-0351 
0.38(.0151 

is 1.061 
`1.021.OW1 

❑2

Lr3,.aw1 
,.151.05)1 

10.11 IA101 
0.011.361 

~~1~~ 
I 0.351.0151 I 

0.x51.0101 ' 

12.511.1%1 
l0.lfi 1.100) 

x.181.061
16(0)11 

0 
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PLASTIC: Standard and Power Dual-In-Line (conYd.) 

NN Package and NNA Package 
- BEAD NO. t 

vix 4oul ~ ~ v y 
~—Ix'~ri-

0.531.0711 
]30 

03!1.0161 

NW Package 

11.101.fifi61
17.M 6576) 

1.11 L061 tsM 1.9101 
0.611.0701 ~--~11.MT(.50~0) 

7.1811.1551 I I I 
261.161 

~ -1 n 0.701.0161 
~ II 0.7640101 

L 11.6 L6W 
zi640161a1i 1.1751 ' 10.a 1A61 

1.61.0 61 
16 1 1201 

Package not yet available 
Scheduled for 1977 release 

1.911.0761
161.0561 

t ❑

NQ Package and NQA Package 

0.691A21) 
0351.0161 

70.6IL651
76.18 I1.M01 

1371.067) 2101.1101 
~ 1.121.OM1 228 (.0001 

7.161.0561
1.61.561 

4EAD N0. i 

l~ 

i 
u.10 1.661 
13.051.661 

1114W61 
15.61.6101 0.511.0701 
11.61.550) 

1.61.061 0 

SM 1.1 61 r~-1
J—

~+ I 

x17 
105 

1.1351
1.1201 

0361.0161 
0.761.0101 

n.64651 
112146001 
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PLASTIC: Power (Not Dual-In-Line) 

S Package U Package 
1 _ S.tl 1.7051 DIA. 

5.331.7101
1.331.1]0) 

T 
tz.] 1.5001 MIN. a

au Ln51 

GB Package 

ATING PLANE 

3 LEADS 

_~AB 1.0191 
.111.0181 

OUTPUT 

COMMON 

16.3] 1.8051 ~ 
1I.6D 1. M) y

] ~ /~`~ 
]_881.1161 DIA -~ 
3.591.111) 

12371.185) 
12081.1161 

-.8E 1.0751 R 

1.ee Lt901 
1.06 (.180) ~ -~ 

+_ 
].6"IhIREF 

SEATING PLANE 

t 1.101.0661 
L,.,- . ia51 

i L l I I ' 
man I.zefil-

58] 13161 

1.b (.D66 1.11 I.DI61 
,.-,.1.0151 - ~ .N (.0761 

17.]01.6001 MIN 

 )~  ~~ 

0.10 L7W1 
f MA% ~-

_% 

5.331.7,81 
r ..97 u791 

 ~  I t 

2.)91.1101 
2.z81.0901 

1 ~% 
1 .971.1161 

2- it La961 

NOTE: 1. LEAD MATERIAL - COPPEP, NICKEL PLATED, SOIOER DIPPED. 

GC Package 

Package not yet available Package not yet available 
Scheduled for 1977 release 

PH/PHA Package 

PN 

NOTE: 1. fRAME IMTERIAL-
COMFR, SILVER RATE0. 

S6 

I.tNI 
IIAX pEF. 

,.~ ~~~ 
1Zl I.OIM 

~I.eal 
M 4019) 

tf.]I.]]51 

MI 

3.931.166) 

I.1K1 
_❑7 

M 
18]51 MIN. 

zA 1.1101 

zx9I.0W1 

3]01.11M
3501.]381 

MIA 
(ALTERNATE TAB CONFIGURATION( 

10.381.1081
8.861.3m1 

].M 1.3091 
].311.1881 

I.zml 
I.1i01 

10.861.1701
A861.3881 

1].]01:89]1
tRm l.ee]I 

P11 

Scheduled for 1977 release 

1.711.168) 
170 I.1~ 

6.61 131]1 
4K 1.173) 

31.01181 NOM. 

1.1401 MIN. 

.n Lo381 
.761.0161 

A6 ~Ol 1 
o3  Loin 

SiJI I1L~iiC5 335 



HERMETIC: Metal Headers 

DA Package 
22.2310.8]51 MAX. DIA. 

111 (.1601 
6.35 1.2601 

7.93

1
1.3121 MIN. 

I 

11.18 
10.87 

TERMINAL CONNECTION$ 

PIN 1 -INPUT 
PIN 2 -OUTPUT 
CASE- GROUND 

30.10 It.le]I 
29.90 11.1]71 

PIN N0.2 17.161.8751 
if.f11.'Bffl 

PiN NO. / 
CONSTRUCTION NOTES: 9•. 1W, 11~ 

DC Package 

1 
5.33 1.2101 
1.32 617a 

~-
11.22 1.5801 
12- ]D L5001 

3.13 1.1361 MA%. 

SEATING PLANE 

13.% 1.5251 R. MAX. 

3 PIN31.09 60131 
0.97 I.RMI 

DIA. 

DIA. 

I, /.f5 619b1 
I 0.52 1.1]BI~ 

~~~
f s.w L23ay 

5.31 1.2091 
DIA. 

CONSTRUCTION NOTES: 9b, 1~. 116 

i  o.7f LaT01 
MAX. 

• LEADS 
oa Lola 
a.a LOIa 

3.011.115) DI4 

1.]81.1881 R. MAX. 
Both EM 

2 MOUNTING 
IN)LES 1.091.161) 

4M (.151) 
D10. 

DB Package 

0.781.0]01 
0.611.010) 

3 LEAOB~ 
0_181.018) 
0.111.0781 

8.101.3701 
9.021ab81 

_y 

8.201.3261 DIA ~{ 
40012161 

CONSTRUCTION NOTES: /6,106, ltb 

D E Package 

I 
6.33 1.21a 
1.32 1.17a 

ZT I.tM01 
12.70 .8001 

DIA. 
I.B6 1.1%1 r.-~21.-781-~ 

Q 

~ss1 L23ay 
sal %2081 

DIA. 

CONSTRUCTION NOTES: %, lOc, 116 

1 
s.701.1f61 
A f 1.1!61 

1121 1.8811 
1277 ~.fi0D1 

-~
 0.78 (.0301 

MAx. 

1 LEADS 
OA81.0191 
as laia 
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HERMETIC: Metal Headers (conYd.) 

T Package K Package 

0.75 1.0001 
0.51 1.0201 

1 

i f
1.111.0451 

INSULATOR 0.791.0151 

0.181.0191 
DIA. 0.!110181 

9 LEADS 

CONSTRUCTION NOTES: M, 10e, 114 

L Package 

I 
0.N 1.2661 
6.B>1.1361 

N.ZD 1.6!21 
lz- iB

I 
i.6BR 

I- Rte 1.3151 D A '` 8.001.3161 I

_0.78 1.0301 
0.51 1.0201 

t.11 I.M61
1NSULwTOfl 

038 1.0161 

L. 

~~ ~ ~~ 
8.10 1.3701 I

~- Y.OL 1. 61 
DA.--~ 

DONRTRUCTKKI NOTEa: b, toe,111 

o.4e 
LmB1 OIA. o-il Lola 

10 LEAD6 

TTR. 

1.701.1851 
1.19 i .1851 

11_28 1.5621 
12.70 1.500) 

8.16 1.3161 
X 9.00 1.3151 DIA. ~ 

910 1.3701 
DIA. 

~ 902 I.J661 

CONSTRUCTION NOTES: 94, toe,114 

0.78 1.0301 
0.61 I.OMI 

rr  1.11 1.0151 
INSULATOR 

0.38 1.0151 

10 LEADS 
OA8 I.O1B1 

DIA. 
O.It 1.0181 
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HERMETIC: Flat Packs 

W F Package 

r 12 LEAD NO. 1 
18 

}I

Tjlll. 

0.131.0051 I 
MIN , 

- ► -~-- 0.51 1.0201 
1.401.0551 
1.111.0/51 

♦ -
 ~` 8.801.2601 

fi.101.2101 

 ~~TTT[I ❑3 &2, (.2061 
 I

 I~ 
1.6611961 

0.681.0191 J t 0_891.0351 16 
0.381.0161 0.381.0151 

].8)1.3101 6.80 1.2801 
].3] 1.2601 

~- 6.101.200) 

14 

21.811.861 
21,34 I.B401 

y 

t 0.151.0061 
0.081.0031 _; 

CONSTRUCTION NOTES: 9c. 100, l/c 

WJ Package 

LEAD x0.1 n 

13 0.]61.0701 

+0.611.9201 ~2 

1.021.Ob) ~ 2.161.0661 J 
0.511.0201 1.101.0661 

l.b Lo61 
1.111.ON51 

f 
 0 1 I 

0.111.3801 ,0631.3951 
8.811.3101 3.b 1.3]0) 

 I i0_I81.0191~ 
0.381.0151 

06 MIN .. 

9.b (.3]01 6.991.2)51 I 
8361.3301 8.2z I.ze51 ~ 1

26.381.8881 
n.x L8401 

0 ~~

0_x I.OE1 16 
0361.0101 

0.151.0081 
0081.00]1 -..~ ~ 0.)61.0301 O 

CONSTRUCTION NOTES: 8c. lOtl, llc 

RJ and RJA Package 

RJ.000 
MIN 

LEAD NO.1 O 

~!

RJA.1]1.0061 
MIN 

~~

1.021.0101 ~ ~ 21e 1.0661 
0.511.0201 1.b (.06) 

f 9.6,1.9201 ~3 ,.521.0x1 
1.Oz I.M01 

 I 9.111.3x) 10.391.1091 
68113101 B.b 1.3M1 

9.b 1.3)01 T.3) I.zxl I 
8381.3301 fi88139M ~ t

z0.3B 1.861 
23x1.9101 ~I 

~ 00.N LO101~ 
.381.0161 + 

0.611.0261 
0.361.010) 

15 -'~~ jLID CONFIGURATION FOR NJ ONL~ 

.151.005) 

0.081.00]1 ~ ~ 0.]81.0301 1] 1021.Ox1~ t 2.161.0x) 
flsl 1: pl Ln Laxl 

RJA CONSTRUCTION NOTES: 9<.lOs, lla 
RJ CONSTRUCTION NOTES: 9d, 1A. 114 

WH Package 

~ 0.131,005) MIN 

I 16 r 12 LEAD N0. 1 

0 
0.51 (.020) y ~-

t.a I.Ossl 
1.1{ I.OxI 

 I 

1 
].]51.7061 9.111.3101 
]]- 191.1961 e.3a 1.361 

0.181.0191 
0.381.0151 

7.8] 1.3101 861.261 
-~f --- ~ ].111.196) 5.9)1.1351 

~  11_8/ 1.8801  
11.341.8101 

-►4~u

Z 0.161.0061 
0.061.00.71 -► ~--0.]61.0301 

13 

CONSTRUCTION NOTES: 9c, 1Q1, ttc 

WN Package 
0.51 10201 ~ ~ '] 

/ 
12 

  -I 

0_ 1.0351 
0.361.0151 

1e 

1.021.0101 2.161.061 
0.511.0201 1.101.0661 

,.521.0!01 T ,FO 
r > ~ Coal 

18 1

1
L  

MI N 

J 
~ 

,I.a 1.5601 
al n LfiMI 

~ lo.x L3x1 
9.b 1.3]01 

OAB L0191 
0.391.0161 

fla 132M 
8]11.33N 

e99 LZJ51 
fl1x 1.N51-y

Z1.3a 1.x01 
xflx 1.9x1 

~"{ r0 

0.161.0081 I ~ 1
0.081.9031 

CONSTRUCTION NOTE5:9c, 10V, tIc 

RNA Package 
o~ 

o~ 

0.]81.061 

-0.101.0011 MIN 

0.511.020) 

z.la l.ocl 
b 1.0561 

f 1 
,.921.9x1 

9- S, LVA1 

9.b 1.3]01 
~- 8381.3301 

o.ls L006) 
o.IO LOWI 

Q, 611.980 
,.9:1.9101 

1/331.6101
13,]11.6x1 

15.61.e151 
1888 L5801 

0.181.0181 
0381.016) 

10.181.100)
9.111.361 

  xe.x Il.tal 
389111.0101 

13~ 0.M 1.601 11 
1.031.0401
0.5x1.0201 

j x.181.0861
1.T La61 

I 
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HERMETIC: Flat Packs (conYd.) 

RQA Package RWA Package 

0.511.0201-~1 - -U ~13 , 0.511.0201- ~ ~~ 

1521.0801
1.021.8101 

  ❑3

;5.61.8»I 
i.au 1.5901 

Ow101e1 
0.381.016) 

aw 1.9]01 
83813301 

0.151.0081
a 101.0011 

10.» I.1W1 
9.111.3w1 

3w5511.1w)
30.9311.0201 

0.»1.0301 13 

 '1 2.181.0851 
12) I.U591 

CONSTRUCTION NOTES. 9<. 10e, tte 

Q F Package 

LEAD NO.1 

/I 

16 0.13006) 
MIN 

].8]1.3101 
~- 7.3] (.2901 

i ~ 
70'1.0101
x5 (.0101 

o.xe Lo1e1 
Tvv. 

0.381.0151 

ago I.T801 
830 (.2w1 

~,./01.6~1 
❑3 1.111.0151 

O.W 1.0391 
0.311.013) 

16 

0.]91.031) 
0.51 (.020) 

16 

0.781.0301 MIN. O ~ ~ 1.911.0791 
13 -►~ -X0.616020) ~ 0.151.0091 1.1]I.Ob01 

a,- e 1.9w1 

  e.801.2601 
fl101.2801 

21.811.8901 
31311.8101 

CONSTRUCTION NOTES: 9a IOC, ltc 

QJ Package 

lEA9 N0. 1'~3 t - a 0.611.0»I 
a6MIN 

1.621.0801 10.031.3061 
I y 1.Oz (.Owl .9 w 1.3]01 

 I 
J~ 

B.1113~01 
 I aM 13w1 
 10_w 1.0181 I 
  0.381.0161 j 

B.w 1.31q ~__ 8991.n51 
e'- §i I.Sd azz l.zwl 
  zw381.9w1  

23.881.9101 

0.]t }.0281 
o- zs l.oi01 

0.1010011 ~❑ ~I f ~0.»(.0301 l ~  ~ I j ~ 

12181.061 
a»lWN tz11.0601 
x511.0301 

CONSTRUCTION NOTE8: 9C, tOC, ltc 

1521.0601
 I 1.021.MU1 

 1 t 
za391.9801 
23.61.9w1 

16.661.6251
15.091.5981 

 10 w (.0191 
  0.381.0151 

9.w u»1 
8381.3301 

a.ls%noel
0.10 I.00xI 

t1 

isee LBzs  
SOB 1.58/1 

  91.6 (1.3651 
91.8611.2581 

0.» 1.0301-- '1

2.161.0&51 
1.2] (.0501 

1

CONSTRUCTION NOTES'. 9c, 10e. 11e 

QH Package 

LEAD NO. 1 

i 19 

0.13 
1.0051 
MIN 

~- 0.511.6201 ❑2

f t 
1.021.Ow1 
0.61 1.020) 

/_w 1.0561 
i.0 1.0151 

7.87 1.3101 ~ 6_801.2601 ` I 
~ 7.0 1.2861 8.101.2x01 - 'I 

_ 31.8/1.8601 
2131 1.8101 

0.151.005) ~ ~ /S 
0.10

1
1.00x) 

1

~- 0.]61.0301 

13 

CONSTRUCt1ON NOTES: 9tl, l0a tic 

QN Package 

1fi 

a5160201~ 

MIN I 

I

❑3

].]5 (.305) 
]A91.Z951 

0.x81.0191 9.891. ]501 

0383.1.9,.6151 11111 9-391.3301 

1 
L 0.111. 281 

0.311.0121 

r 1.911.0]51 
t.n I.osnl

0.61 (.0201 

1.521.0001 TYP. ❑3 
1.021.Ow1 

19.221.580) 
13.]21.610) 

 I ~ 10.0313951 
B.w 13]01 

  ~xle l.ot91 
 I 03810151 1 

w 1.3]01 fl9B 1.2]6) y
8.38 ~) 6221.3161 
  zd.381.9w1 

23.881.9101 
.101.0011 MIN 

-~{ ~© ~13~0.»1 9301 

 ~.  _ 2181.86) 

t als 60061 1 
1- n L9em 

0.101.0011 1 1 
0.]B 1.0311 
0.611.0301 

CONSTRUCTION NOTE5:9e, lOd, iie 
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HERMETIC: Flat Packs (cont'd.) 

QFA Package 

L0AD~N0.1 12 

31.HM I.N01 
- I.e101 

} 
0.131AN1 

MIN 

C 

I
1- 1 
-( _ 1.0Ib101 

1.N 1.2651 _ O.N 1.0191 _ 9.00I.zB01 
O.b 1.0151 ~ 6101.2101 

f is 

1
1 

0.161.0001 1701.161 i 
0.10 1.0W1 a201.~N1 

LONSTDUCTION NOTE5: 97, 1q, 11e 

QJA Package 

LEAD 60.1 12 

l.b 10551 ] 
1.1110151 ❑ 
7 i _7

~ - 0.N 1.3101 
0.101.N01 

6311.1101 
a831.~N1 

 i a1s IA09) _ I 
1r LN01 

aTD %oNl 
~ 

O.7r 1.601 

QHA Package 

LEAD N0. 1 13 

I ~ t~ 
01310051 

MIN 

0.N 1.3N1 
&381.3301 

31.M 1.8901 
31.71 I.M01 

7.871.3101 
"7.211.1851 

tAo 1.0661 O 
1.111.01M 

0.N 1.3801 

x.611.0301 ❑2 

~0.781.Ob113 

3.19 LDes1 
1.~ I.OB01 

f 16 --► 

2/.61.961
13.6 1.9101 

 I 7 1a 1

~- 0.511.0101 ~] 1

1.111.0161 MA% 

zl9I.ONI 
1- n LaNI 

I 
10.291.1051
9.521.]151 

18 
01310051 F 

MIN I 

0.151.0061 
00.101.0011 

5.61.2001 L ~j 
1.571.1801 _ _ 

CONSTNUCTION NOTES: 90. lq, llc 

RKA Package 

0.M I.oal 
0.161.0101 

  1.101.0661 O 
~ 1.111.0161 

 1 9.0 I.N01 
8.0 11.30) 

  16 

0.N 1.0781 1.111.661 MA% 

 .671.0201 ❑1 
0.381.0761 

.781.0301 73 

2.161.0661
t.7B 1.061 

OAI I.Oifil~ f 
a26 Lmq 

1.2] 1.061 r a761.o6r 

Package not yet available 
Scheduled for 1977 release 

 1 r.  } 
o.N Loaf 
a3s Lo3D1 

0.701.1861   l.n LONI 
0.m 1.161 ~ 0.781.061 

' 7.871.3101 
7A71.2901 

T  ~ ~ 10 LDAB 1•D791 t,.,.1.D1619U1( 
0.381.0151 

CONSTflUCT10N NOTES: N, 1q, 11c 

QNA Package 
~_  31.6 1.961 

20.6 I.w01 

dM MIN 

Ob11.061 ~ 
~❑ 2 l LEAD 60.1 

1.101.0661 
,.,.1.0161 ❑] ~--

19 

Q101.gM) 
MIN 

~ I 

I

0.161.061 
O./01.W11 1

~0.6I.Ozsl~ 
0.451.0101 

~- 16 ~ ~ .781.0]01 1] 

I I I 

I~ I 
5.N 1.2001 
1.671.1801 
1A7 L0601 

~-" ~O.M 1.0401 

9.101.3101 1.311.261 y j ~ 
B.le 1.30) ~~ 0.N 1.261 

CANSTflULTION NOTES', 94, 1q, 11c 

ua L66r w.29 L1N1 
11711.5101 9.521. 61 

0.N 1.011 
0.]81.0161 

{  2291.061 
1.191.0901 
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HERMETIC: Cerdip 

FH Package 

CONSTRUCTION NOTE5: 9c,100, ltc 

F K Package 

9.6819231
0.3010101 

LERO NO.1 ,: 

2x8018a1 
22.101.9821 

2]91.1101
2291.090) 

1.]91.0701
O.M 1.0301 

CONSTRUCTION NOTES: &, 101, llc 

FN Package 

9191.3m1 
~ ).i)1-2901~

1Kl.lal 

1

3691.116) 

T 1.181.691 
x181.119) 0.961.0101 

1 0.201.0081 

T ~to_031.3991~ 
].82 1.300) 

...61.,761
x881.1451 ~ 

1.021.0101 
o.~~ 

/.n Local 
0.391.0161 

♦191.1661
x161.1201 

LERO NO. 1 0 

,.221.9801 
NN( 

2a 1.0901 

I 

2291.Os01 ~3 

0.361.011)
0.201.0081 I 

,0.931.3991 III 

).821.3001 

' V V V V V V V 
33.n 11.2001 l.b I.Ossl 16.761.em1 
31.3711.x391 MI ~ 0.511.om1 ~ 14W 1.6601 

  ~1.321.1>01 ' -~-'~ 

~~AAAAJ~AAAA.A1- r ,x39Lr391, _. 1~ 1
9201.9691 

0.58 X0231 ~ _0 4D 1.1661 1].E6 L96N 

0381.0191, _ - 3 ~ ~" 3.1e l.tal~ -  6N1.8001~ 
7s 1.1101 2181.OM1 

7e l 0)01 2.a 1.0901 1.531.0801 
0.)91.0301 

CONSTRUCTION NOTES: 9<, 1041tc 

0.]B 1.0301 

FJ Package 

1.10 (.0701 y. 

0.681.0231 2]91.1101 
0.361.0161 2.291.0801 

CONSTRUCTION NOTES: 9<,106, itc 

FM Package 

291911.1101 
2J.09ITOe01 

0.561.92]1 I I I ~ 2A 1.1101 26.1., 001 
0.261.0151 

1 111111 ~~~ 
2P 1.0601 O.N 1.0261 

I 1.M 1.0701 
I~ 0.761.Om1 

CONSTRUCTION NOTES:9c, 100, itc 

LEAO NO.1 12 

].e] 1.3u21 MAI( 

1 

1.021.0001 8.131.320) 
0.61 1.0201 I.3] (.2801 

~~~ 

1.271.0601 
0.381.0161 

1A61.1a1 
xae l.lml 

1.191.1691 
3.181.1261 

1.181.188)
ale Llzsl 

1 ~o
2291.0901 

10.03 1.3861 , 
' 7.821.3001 

, 0.801..261
b.39I.0061Y

0.361.011)
O.m 1.0081 

1.910)
0.391.016) 

125) I.NeI~ 
10.161.1001 

0 

2.1001 

0.361.0111
e.m Laol 
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HERMETIC: Laminated Ceramic, Side Brazed Lead 

EA Package 

13.9] (.5501 
12.951.5101 

12.951.510) 
12451.0.90) 

7

T~ J
I 

.131.0051 MIN 

0.531.0211
0.381.0151 

1.521.0601 
il a La51 

CONSTRUCTION NOTES: 91. 101, llc 

IJA Package 

z~ I., , UI o 
2.291.0901 

L 

v4o Lossl 
0.631.025) 

_330 .1201 

f 
2.291.0801 

1 4.15f.t 
3.18

y
1.1M1 

] 
3 30 (1201 
2.29 I.0%1 

81313201 1]
].3]1.2%1~ 

LEAD N0.1 12 

].BT 1.3101
>.11 1.2801 

I

0.31 1.0121-y
0201.0081 

8.]a 1.3101
].11 12001 

21.081.8301  ~ 9.301.1201 
18.801.]481 2.281.0% 

1.10 .8551 1] 
 12%1.5181  0.83 ,0251 8131.3x01 

12.151.4981 ~ - '].3]1.2901 

CONSTRUCTION NOTES: 9e, lOf, 11c 

iMA Package 

.131.0051 
MIN 

2].91 (1.100) 
2L0211.0101 

1.851.0%1 t3.%1.5101 
0.]81.0301-  12.651.6%1 -- -~ 

~ 11 U ~ 11 C I 
IL, 

~r 1 

~'~ 0.581.0211 
0.361.0157 _' O' er

1.621.080) 
li s I.asl 

CONSTRUCTION NOTES: 9e. 1M, llc 

2.)91.1101
2281.0901 

_ 
_1 101.0551 
0.631.0251 10_8] 1.1301 r 

B.B01.3%1 

33011201 
~ 2.291.0801 

l 

11.281.4101 
I.Ib 1.1)5) ~ - .9 861.3801 
2181.1251 

1 HA Package 

12 LEAD N0.1 

I 
I 

).8]1.3101 
].t1 1.28111 

_  t 

  v 19.911.J851"  `J 
11 ].91. 01 

.191.0%)MIN 

~-

__ '2%1.5101 2.151.1901 

3A11.086) 
.. 

1.141.D151Y  ~ 0.531.021 

1.521.060 ~ 
Q3B (.015) 

1.  11.805 f~ 

CONSTRUCTION NOTES: 9e, 101, llc 

I KA Package 

.131.0%) MIN 

r
~ 

T 

2301.1201 
2.291.0001 

1.101.065) y
0.89+.0x61 ❑ 

2 

1 +
1.151.1)51 I 0.311.0121 
9.te 1.101 0.201.008) 

x.]91.1101 , ~B.Ts 1.3u1~ 
' 2.291.0801 ).111.2801 

1301.1201 
2.291.0801 

1.101.0%1 
O.L11.0%1 

8131.3201 1]
].3T 12901 

L1313301 
~ 

]2- n 1:2901 

0.531.0211 _ _ ~ 3 1.15 .1 Fi) ~ L ].1. 1.3M1 
0.381.0151 - ' l! ~ ~~ 3.~B 1. 25) 1.111~280~ .5210801 TB 1.1 01 

1. 1110851 2g 1.000) 

CONSTRUCTION NOTES: 94101, llc 

INC Package and IND Package 

0.131.0061 MIN 

~ Inl 

0%1 
O301~ 

31.0111.2201 
29.9] 11.1801 

1.181.5301 
3.%1.6101 

- - 1.)91.0'rol 
")11.8301 

0.M 1.090) ~ 
.%1.8801 

'. ~ !,J 1, 

0.3810151 

1.531.080) 
1111.0161 

CONSTRUCTION NOTE5: 91. 101, 114 I1111N01 

9901.1201 

_ 12N I.L101 ; 
12961.6101 

]29- 
u  1.161.1)61 

1.1101 
2181.1261 

1.0901 

0.]1 1.0131 
0.301.0081 

16.391.8111 
11.)31.6881 ~' 
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HERMETIC: Laminated Ceramic, Side Brazed Lead (conYd.) 

IQA Package 
~ LEAD NO. 1 ❑1 2 
 f ~ 3 

.131.0061 NIN. 

~ 1.0%1 J L 
a781.0301 

36.3111.1301 
%%11.3001 

_ 13_161.5301 
12%I.Stq 

0.1.0211 
Lmsl 

1.621.0801 
1.111.0151 

CON6TRUCTION NOTES: A. lq, 11< 

IZA Package 

31.12.5%1 
Sz. 12.1751 1 

I H.. ~^ V ~ry~ ,, 
-w 

~ ,Y  1.521.0001
1.111.0151 

1.%1.0%1 O.St I.O2t1 
0.781.0301 0.391.015) 

CONSTRUCTION NOTE5: 91, 1q, ttc 

15191.6101 

11.731.560) 

y 1.7BI.OM1-
0.)6 .0301 

9.]01.1]01 L
2991.6.61 

1 

15711.6]01 
17 

11.%1.5%1 

121fi 1.530) 
12%1.5101 l 

0.311.0161 
0.1'01.0061 

18.%I.BMI 
- 2=  O  ~- ,.- 731.SBD1 ~ 1.151.1751 

225 5161.1E1 
1.1101 
1.09q 

2061.120) 23.371.990) 17  - -- 2031.0801 22916M01 
1.781.Oro1 11751.6201-w
0.791.0301 _  N 1.9001 _ 1

~ 1 

0.91 I.O111 
_ 0.201.00S1 

2.791.1101 22%I.SMI  13 
2291.0%1 0.161.175) 

22351.0601 
2101.1251 

IWA Package 

r 

~~__0.631.061)
~I ~ 0.961.0151 

LEAD NO.1 12 

16.OB I.fi101 

11.731.5801 

17 
_16.711.6601 

9.301.1]01 ~ t1.%1.6%1~ 

.]61.0601 
1].N 1.5701 

t2%1.6101 ~ ~.

1 - ~ 0.311.0131 
0.201.0081 

1 p 
~ O I.h 1.1751 ~_15]61.M11~ 

2» 2U1.1661 t1A 1.0901 

851.0651 1.9.1.0801 2.29 t.M 1.0]01 

0.)61.0301 1. 1.0161 1.1101 O.K I.ol01 

I.OB01 
CONSTRUCTON NOTE3:9e, lq, 111 

l O
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BIPOLAR MEMORY 

3101A (O.C.) 
54/74S89 (O.CJ 
54/74S189 (T.SJ 
54/74S200 (T.SJ 
54/74S201 (T.S.) 
54/74S301 (O.C.) 
82S09 (O.CJ 
82S10 (O.C.) 
82S11 (T.S.) 
82S12 (O.C.) 
82S16 (T.SJ 
82S17 (O.CJ 
82S21 (O.C.) 
82S23 (O.CJ 
82S25 (O.CJ 
82S27 IO.C.) 
8228 
82S100 (T.SJ 
82S101 (O.CJ 
82S102 (O.C.) 
82S103(T.SJ 
82S110 (O.C.) 
82S111 (T.SJ 
82S112 (T.SJ 
82S114 (T.SJ 
82S115 IT.S.) 
82S116 (T.S.) 
82S117 (O.C.) 
82S123 (T.S.) 
82S126 (O.C.) 
82S129 IT.SJ 
82S130 IO.C.) 
82S131 (T.SJ 
82S136 fO.C.) 
82S137 fT.SJ 
82S140 (O.CJ 
82S141 IT.S.) 
82S1801O.CJ 
82S181 (T.SJ 
82S184 (O.CJ 
82S185 (T.SJ 
82S190 (O.C.) 
82S191 (T.S.) 
82S200 (T.SJ 
82S201 (O.C.) 
82S208 (T.SJ 
82S210 (T.SJ 
82S214 (T.SJ 
82S215 (T.S.) 
82S226(O.CJ 
82S229(T.SJ 
82S230 (O.C.) 
82S231 (T.S.) 
82S240 (O.C.) 
82S241 (T.S.) 
82S280(O.CJ 
82S281 (T.S.) 
82S290 (O.C.) 

64-Bit Bipolar Scratch Pad Memory (16X4)   32 
64-Bit Bipolar Scratch Pad Memory (16X4)   32 
64-Bit Bipolar Scratch Pad Memory (16X4)   32 
256-Bit TTL RAM (256X1)   47 
256-Bit TTL RAM 1256X1)   47 
256-Bit TTL RAM (256X1)   47 
576-Bit Bipolar RAM (64X9)   52 
1024-Bit Bipolar RAM (1024X1)   56 
1024-Bit Bipolar RAM (1024X1)   56 
32-Bit Bipolar Multiport Memory (8X4)   27 
256-Bit Bipolar RAM (256X1)   43 
256-Bit Bipolar RAM (256X1)   43 
64-Bit Bipolar Write-While-Read RAM (32X2)   36 
256-Bit Bipolar PROM (32X8)   89 
64-Bit Bipolar Scratch Pad Memory (16X4)   32 
1024-Bit Bipolar PROM (256X4)   97 
4096-Bit Bipolar ROM (1024X4)   80 
Bipolar Field Programmable Logic Array 116X48X8)   142 
Bipolar Field Programmable Logic Array (16X48X8)   142 
Bipolar Field Programmable Gate Array (16X9)   159 
Bipolar Field Programmable Gate Array (16X91   159 
1024-Bit Bipolar RAM (1024X1)   56 
1024-Bit Bipolar RAM (1024X1)   56 
32-Bit Bipolar Multiport Memory (8X4)   27 
2048-Bit Bipolar PROM (256X8)   109 
4096-Bit Bipolar PROM (512X8)   109 
256-Bit Bipolar RAM (256X1)   43 
256-Bit Bipolar RAM (256X1)   43 
256-Bit Bipolar PROM (32X8)   89 
1024-Bit Bipolar PROM (256X4)   101 
1024-Bit Bipolar PROM (256X4)   101 
2048-Bit Bipolar PROM 1512X4)   114 
2048-Bit Bipolar PROM (512X4)   114 
4096-Bit Bipolar PROM (1024X4)   122 
4096-Bit Bipolar PROM (1024X4)   122 
4096-Bit Bipolar PROM (512X8)   118 
4096-Bit Bipolar PROM (512X8)   118 
8192-Bit Bipolar PROM (1024X8)   126 
8192-Bit Bipolar PROM (1024X81   126 
8192-Bit Bipolar PROM (2048X4)   134 
8192-Bit Bipolar PROM (2048X4)   134 
16,384-Bit Bipolar PROM (2048X8)   138 
16,384-Bit Bipolar PROM (2048X8)   138 
Bipolar Mask Programmable Logic Array (16X48X8)   152 
Bipolar Mask Programmable Logic Array (16X48X8)   152 
2048-Bit Bipolar RAM (256X8)   64 
2304-Bit Bipolar RAM (256X9)   64 
2048-Bit Bipolar ROM (256X8)   72 
4096-Bit Bipolar ROM (512X8)   72 
1024-Bit Bipolar ROM (256X4)   70 
1024-Bit Bipolar ROM (256X4)   70 
2048-Bit Bipolar ROM (512X4)   75 
2048-Bit Bipolar ROM (512X4)   75 
4096-Bit Bipolar ROM (512X8)   77 
4096-Bit Bipolar ROM (512X8)   77 
8192-Bit Bipolar ROM (1024X8)   82 
8192-Bit Bipolar ROM (1024X8)   82 
16,384-Bit Bipolar ROM (2048X8)   85 
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82S291 (T.SJ 16,384-Bit Bipolar ROM (2048X8)  85 
82S400 (O.C.) 4096-Bit Bipolar RAM (4096X1)  67 
82S400A (O.C.) 4096-Bit Bipolar RAM (4096X1)  67 
82S401 (T.SJ 4096-Bit Bipolar RAM (4096X1)  67 
82S401A (T.S.) 4096-Bit Bipolar RAM (4096X1)  67 
82S2708(T.SJ 8192-Bit Bipolar PROM (1024X8)  130 
93415A IO.CJ 1024-Bit Bipolar RAM (1024X1)  60 
93425A (T.SJ 1024-Bit Bipolar RAM (1024X1)  60 
10139 256-Bit ECL High Performance PROM (32X8)  93 
10149 1024-Bit ECL PROM (256X4)  105 
10155 16-Bit ECL CAM (8X2)  23 

MOSMEMORY 

1103 1024-Bit Dynamic Decoded MOS RAM (1024X1)  204 
1702A 2048-Bit Electrically Programmable MOS ROM (256X81  274 
2101 1024-Bit Static MOS RAM (256X4)  175 
2101-1 1024-Bit Static MOS RAM (256X4)  175 
2101-2 1024-Bit Static MOS RAM (256X4)  175 
2102 1024-Bit Read/Write Static MOS RAM (1024X1)  187 
2102-1 1024-Bit Read/Write Static MOS RAM (1024X1)  187 
2102-2 1024-Bit Read/Write Static MOS RAM (1024X1)  187 
2102A 1024-Bit Static MOS RAM (1024X1)  190 
2102AL 1024-Bit Static MOS RAM (1024X1)  190 
2102A-2 1024-Bit Static MOS RAM (1024X1)  190 
2102AL-2 1024-Bit Static MOS RAM (1024X11  190 
2102A-4 1024-Bit Static MOS RAM (1024X1)  190 
2102A L-4 1024-Bit Static MOS RAM (1024X1)  190 
2102A-6 1024-Bit Static MOS RAM (1024X1)  190 
21F02 1024-Bit Read/Write Static MOS RAM (1024X1)  194 
21F02-2 1024-Bit Read/Write Static MOS RAM (1024X1)  194 
21F02-4 1024-Bit Read/Write Static MOS RAM (1024X1)  194 
21 L02 1024-Bit Read/Write Static MOS RAM (1024X1)  197 
21L02-1 1024-Bit Read/Write Static MOS RAM (1024X1)  197 
21L02-2 1024-Bit Read/Write Static MOS RAM (1024X1)  197 
21L02-3 1024-Bit Read/Write Static MOS RAM (1024X1)  197 
2111 1024-Bit Static MOS RAM (256X4)  178 
2111-1 1024-Bit Static MOS RAM (256X4)  178 
2111-2 1024-Bit Static MOS RAM (256X4)  178 
2112 1024-Bit Static MOS RAM (256X4)  181 
2112-1 1024-Bit Static MOS RAM (256X4)  181 
2112-2 1024-Bit Static MOS RAM (256X4)  181 
2115 1024-Bit Static MOS RAM (1024X1)  200 
2115E 1024-Bit Static MOS RAM (1024X1)  200 
2125 1024-Bit Static MOS RAM (1024X1)  200 
2125E 1024-Bit Static MOS RAM (1024X1)  200 
2501 256-Bit Read/Write Static MOS RAM (256X1)  169 
25L01 256-Bit Read/Write Static MOS RAM (256X1)  172 
2502 1024-Bit Multiplexed Dynamic Shift Register (256X41  307 
2503 1024-Bit Multiplexed Dynamic Shift Register (512X2)  307 
2504 1024-Bit Multiplexed Dynamic Shift Register (1024X1)  307 
2505 512-Bit Recirculating Dynamic Shift Register (512X1)  302 
2506 Dual 100-Bit Dynamic Shift Register (100X2)  300 
2507 Dual 100-Bit Dynamic Shift Register (100X2)  300 
2509 Dual 50-Bit Static Shift Register (50X2)  286 
2510 Dual 100-Bit Static Shift Register (100X2)  286 
2511 Dual 200-Bit Dynamic Shift Register (200X2)  286 
2512 1024-Bit Recirculating Dynamic Shift Register (1024X1)  302 
2513 2560-Bit Static Character Generator (64X8X5)  258 
2516 3072-Bit Static Character Generator 164X6X8)  263 
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2517 Dual 100-Bit Dynamic Shift Register 1100X2)  300 
2518 Hex 32-Bit Static Shift Register (32X6)  283 
2519 Hex 40-Bit Static Shift Register (40X6)  283 
2521 Dual 128-Bit Static Shift Register (128X2)  292 
2522 Dual 132-Bit Static Shift Register (132X2)  292 
2524 512-Bit Recirculating Dynamic Shift Register (512X1)  305 
2525 1024-Bit Recirculating Dynamic Shift Register (1024X1)  305 
2526 5184-Bit Static ROM/Character Generator (64X9X9)  268 
2527 Dual 240-Bit Static Shift Register (240X2)  295 
2528 Dual 250-Bit Static Shift Register (250X2)  295 
2529 Dual 256-Bit Static Shift Register (256X2)  295 
2530 4096-Bit High Speed Static MOS ROM (512X8)  221 
2532 Quad 80-Bit Static Shift Register (80X4)  289 
2533 1024-Bit Static Shift Register (1024X1)  298 
2580 8192-Bit Static MOS ROM (2048X4)  239 
2600 16,384-Bit Static MOS ROM (2048X8)  242 
2600-1 16,384-Bit Static MOS ROM (2048X8)  242 
2606 1024-Bit Read/Write Static MOS RAM (256X4)  184 
2606-1 1024-Bit Read/Write Static MOS RAM (256X4)  184 
2607 8192-Bit Static MOS ROM (1024X8)  232 
2608 8192-Bit Static MOS ROM (1024X8)  236 
2608-1 8192-Bit Static MOS ROM (1024X8)  236 
2609 8192-Bit Static MOS ROM (128X9X7)  225 
2616 16,384-Bit Static MOS ROM (2048X8)  250 
2616-1 16,384-Bit Static MOS ROM (2048X8)  250 
2617 16,384-Bit Static MOS ROM (2048X8)  254 
2617-1 16,384-Bit Static MOS ROM (2048X8)  254 
2660 4096-Bit Read/Write Dynamic MOS RAM (4096X1)  208 
2660-1 4096-Bit Read/Write Dynamic MOS RAM (4096X1)  208 
2660-2 4096-Bit Read/Write Dynamic MOS RAM (4096X1)  208 
2660-3 4096-Bit Read/Write Dynamic MOS RAM (4096X1)  208 
2680 4096-Bit Read/Write Dynamic MOS RAM (4096X1)  216 
2680-1 4096-Bit Read/Write Dynamic MOS RAM (4096X1)  216 
2680-2 4096-Bit Read/Write Dynamic MOS RAM (4096X1)  216 
2704 4096-Bit Erasable and Electrically Reprogrammable MOS ROM (512X8)  279 
2708 8192-Bit Erasable and Electrically Reprogrammable MOS ROM (1024X8)  279 
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~ie~tr~n;e G~r~~nc~nen1`c ~~d m~~eri~,ais 
gar ~rc~~Q~~si~r~a~i, ir~~~u~z,itri:~l ~n~l ~~~!~~~umer uses 
~r o~n the •~,~i~Grld-~~nricie ~'hiii~s Ur~u~► of ~arripai~ies 

Argentina• k~APESA Ly.C., Av. Crovara 2550, Tablada, Prov. de BUENOS AIRES, Tel. 652-7438/7478. 
Australia: ?HILIPS INDUSTRIES HOLDINGS L'i D., Elcoma Division, 67 Mars Road, LANE COVE, 2066, N.S.W., Tel. 421261. 
Austria: OSTERREICHISCHE PHILIPS BAUELEMENTE Industra G.m.b.H., Triester Str. 64, A-1101 WIEN, Tel. 62 91 11. 
Belgium: M.B.L.E., 80, rue des Deux Gares, B-1070 BRUXELLES, Tel 5230000. 
Brazil: iBRAPE, Caixa Postal 7383, Av. Paulista 2073-S/Loja, SAO PAULO, SP, Tel. 284-45! 1. 

f.~nada: PHILIPS ELECTRONICS LTD., Electron Device: Div., 601 Milner Ave., SCARBOROUGH, Ontario, M 1 B 1 M8, Tel. 292-5161. 
Chile: PHILIPS CHILENA S.A., Av. Santa Maria 0760, SANTIAGO, Tel. 39-4001. 
Colombia: SADAPE S.A., P.O. Box 9805, Calle 13, No. 51 + 39, BOGOTA D.E. 1., Tel. 600 600. 
Denmark: MINIWATT A/S, Emdrupvej 115A, DK-2400 KOBENHAVN NV., Tel. (01) 691622. 
Finland: OY PHILIPS AB, Elcoma Division, Ka~vokatu 8, SF-00100 HELSINKI 10, Tei. 1 72 71. 
France: R.T.C. L.A RADIOTECHNIOUE-COMPEL _";, 130 Avenue Ledru Rollin, F-75540 PARIS 11, Te1.355-44-99. 
Germany: VALVO, UB Ba::elcmente der Philips G.m.b.H., VaFvo Haus, Burchardstrasse 19, D-2 HAMBURG 1, Tel. (040) 3296-1. 
Greece: PHILIPS S.A. HELLENIQUE, Elcoma f~ivision, 52, Av. Syngrou, ATHENStTe1.915311. 
Hong Kong: PHILIPS HONG KONG LTD., Comp. Dept., Philips litid. Bldg., Kung Yip Sf., K.C.T. L. 289, KWAI CHUNG, N.T. Tel. 12-24 51 21. 
India: PHILIPS INDIA LTD.. Elcoma Div., Band Box House, 254-D, Dr. Annie eesant Rd., Prabhadevi, BOMBAY-25-DD, Tel. 457311-5. 
Indonesia: P.T. PHILIPS-R{`,LIN ELECTRONICS, Elcoma Division, 'Timah' Building, Jl. .len. Gatot Subroto, JAKARTA, Tel. 44163. 
Ireland: PHILIPS ELECTRICAL(IRELAND) LTD., Newstead, Clonskeagh, DUBLIN 14, Te! 693355. 
Italy: PHILIPS S.P.A., Sezione Elcoma, Piazza IV Novambre 3, I-20124 MILANO, Tel. 2-6994. 

Japan: NIHON PHILIPS CORP., Shuwa Shinagawa Bidg., 26-33 Takanawa 3-chome, Minato-ku, TOKYO (108), Tel. 448-5611. 

(IC Pruducts) SIGNETICS JAPAN, LTD., TOKYO, Tel. (03) 230-1521. 
Korea: PHILIPS eLFCTRONICS (KOREA) LTD., Philips House, 260-199 itaewon-dong, Yongsan-ku, C.P.O. Box 3680, SEOUL, Te".. 444202. 
Mexico: ELECTRONICA S.A. de C.V., Varsovia No. 36, MEXICO 6, D.F'., Tel. 5-33-11-80. 
Netherlands: PHILIPS NEDERLAND B.V., Afd. F_Ierco, Boschdijk525, NL-4510EINDHUVEN, Tel. (040) 793333. 
New Zealand: Philips Electrical Ird. Ltd., Elcoma Division, 2 Wagoner Place, St. Lukes, AUCKLAND, Tel. 867119. 
Norway: ELECTRONICA.4/S., Vitaminveien 11, P.O. Box 29, Grefsen, OSLO 4, Tei. (02)150590. 
Peru: CADESA, Jr. Ilo, No 2i6, Apartado 10132, LIMA, Tel. 27 7317. , 
Philippines: ELDAC, Philips Industrial Dev. Inc., 2246 Pasong Tamo, MAKATI-RIZAL, Tel. 86-89-51 to 59. 
Portugal PHILIPS PORTUGESA S.A.R.L., Av. Eng. Duharte Pacheco 6, LISBOA ",,Tel. 8831 21. 

Singapore: PHILIPS SINGAPORE PTE LTD., Elcoma Div., POB 34i?, Toa Payoh CPO, Lorong 1, Toa Payoh, SINGAPORE 12, Tel. 53 8811. 

South Atrica: EDAC (Pty.) Ltd., South Park Lane, New Doornfontein, JOHANNESBURG 2001, Tel. 24/6701. 

Spain: COPRESA S.A., Balmes 22, BAF?CELONA 7, Tel. 301 6312. 
Sweden: A.B. ELCOMA, Lidingovagen 50, S-10250 STOCKHOLM 27, Tel. 08/679780. 
Switzerland: PHIL IPS A.G., Elcoma Dept., ~denstrasse 20, CH-8027 ZURICH, Tel. 01 /44 22 11. 
Taiwan: PHILIPS TAIWAN LTD., 3rd FI., San Min Fuilding, 57-1, Chung Shan N. Rd, Section 2, P.O. Box 22978, TAIPEI, Tel. 551 31 01-5. 
Turkey: ri1RK PHILIPS TICARET A.S., EMET Department, Inonu Cad. No. 78-80, ISTANBUL, Tel. 43 5910. 
United Kingdom: MULLARD LTD., Alullard House, Torrington Place, LONDON WC1E 7HD, Tel. 01-580 F633. , 

United Stales: (Active devices & Materisls) AMPEREX SALES CORP., Providence Pike, SLATERSVILLE, R.I. 02876, Tel. (401) 762-9000. 
(Passive devices) MEPCO/ELECTRA iiJC., Columbia Rd., MORRIST7WN, N.J. 07960, Tel. (201) 539-2000. 

(IC Products) SIGNETICS CORPORATION, 811 East Arques Avenue. SUNNYVALE, California if4086, Tel. (408) 739-7700. 

Urrsguay: LUZILECTRON S.A., Rondeau 1567, piso 5, MONTEVIDEO. Tal. 94321. 

Venezuela: IND. G'ENEZOLANAS PHILIPS S.A., Elcoma Dept., A. Ppal de los Ruices, Edif. Centro Colgate, Apdo 1167, CARACAS, Tel. 36 0511. 
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