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napid 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 continue to 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 HARRIS SIGNETICS INTERSIL SIGNETICS MMI SIGNETICS
2700/27LS00 82516 0064 82525 5501 82525 6340-1 825140
2701/27L.S01 82517 HM7602 82523 5508 82510 6341 825141
27508/271.S08 82523 HM7603 825123 5508A 82510 6348 825146
27509/27LS09 825123 HM7608 8252708 5518 82511 6349 825147
27510 825126 HM7610 825126 5518A 82511 6352 825136
27511 825129 HM7611 825129 5523 745201 6353 825137
3101 82525 7615 10149 5523A 82516 6380 825180
3101A/27S02 3101A HM7620 825130 5533 745301 6381 825181
93415 82510 HM7621 825131 5533A 82517 6385 8252708
93415A 82510 HM7640 825140 5600 82523 6530 82517
93425 82511 HM7641 825141 5603A 825126 6531 82516
93425A 82511 HM7642 825136 5604 825130 H6555 82509

HM7643 825137 5605 825140 6560 82525/3101A
HM7647 825115 5610 825123
FAIRCHILD SIGNETICS HM7680 825180 gggiA 82§1§$1)
HM7681 825181 82
10149 10149 HM7684 825184 5625 825141 NATIONAL SIGNETICS
10144 10144 HM7685 825185 56506 825136 74187 825226
10410 10144 56526 825137 745188 82523
10415 10146 745287 825129
93403 82525 INTEL SIGNETICS 745288 825123
93406 825226 MOTOROLA | SIGNETICS 748387 825126
93411 82517 2708 8252708 745570 825130
93411A 825117 2716 8252716 4004A 825226 748571 825131
93415 82510 3101 82525 4064 82525 748572 825136
93415A 82810 3101A 3101A 4256 82516 748573 825137
93417 825126 3106/A 82516 5005 825126 8582 82517
93419 82509 3107/A 82817 10139 10139 86L99 82525
93421 82516 3301A 825226 10144 10144 875295 825140
93421A 825116 3302 825230 10149 10149 875296 825141
93425A 82511 3322 825231
93427 825129 3601 825126
93431 825130 3602 825130
93436 825130 2604 825140 MMI SIGNETICS Tk SIGNETICS
93438 825140 3605 825136 6200 825226 2708 8252708
93441 825131 3608 825180 6201 825229 74187 875226
93442 825240 3622 825131 6205 825230 745188 82523
93446 825131 3624 825141 6206 825231 745189 745189
93448 825141 3625 825137 6246 8204 745200 745200
93452 825136 3628 825181 6247 8205 745201 745201
93453 825137 6300-1 825126 745209 82511
93454 825280 6301-1 825129 745270 825230
93457 825126 6305-1 825130 745287 825129
93464 825281 6306-1 825131 745288 825123
93467 825129 6330 82523 745289 3101A
6331 825123 745301 745301
745309 82510
Parts are pin for pin functional replacements except where noted. Signetics supplies most devices V43370 AEsEA
in both commercial and military temperature ranges. ;ﬁi% ggg}ig
748473 825146
745474 825141
745475 825140
745476 825137
745477 825136
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BIPOLAR MEMORY SELECTION GUIDE

ORGAN- | OUTPUT | OUTPUT | ACCESS | TEMPERATURE NO. MAX.
g ZATION | CIRCUIT' LOGIC: | TIME [ns}* RANGE® PACKAGE | orpiNs | 1gg (mAl

CAMS
10155 8X2 0F - 13 c FN 18 140
SAMS
82512 8x4 0c T 4 c FN 24 160
825112 8x4 TS T 40 c FN 24 160
RAMS
82525 16X4 0c B 50 M.C FN 16 105
3101A 16X4 oc B 3 M.C FN 16 105
54/74589 16X4 0c T 50 M.C FN 16 105
54/745189 16X4 TS B 3 M.C FN 16 110
82521 322 0c T 50 c FN 16 130
82516 256X1 TS T 50 M.C FN 16 115
825116 256X 1 T8 T 40 c FN 16 115
82517 256X1 0c T 50 M.C FN 16 115
825117 256X 1 0c T 40 g FN 16 115
54/745200 | 256X1 TS B 50 M.C FN 16 130
54/745201 | 2561 T8 B 50 M.C FN 16 130
54/745301 |  256X1 oc B 50 M.C FN 16 130
82509 64X9 oc T 45 M.C IN 2 190
82510 1024X1 0c B 45 M.C FN 16 170
825110 1024X1 oc B 3% c FN 16 170
82511 1024X1 TS B 45 M.C FN 16 170
825111 1024X1 TS B 3 c FN 16 170
93415A 1024X 1 0C B 45 M.C FN 16 170
93425A 1024X1 TS B 45 M.C FN 16 170
825208" 256X8 TS B 60 c b 2 185
825210° 256X9 TS B 60 c FN 24 185
825400* 4096X1 oc B 70 c | 18 155
825401* 4096X1 TS B 70 e | 18 155
ROMS
825226 256X4 0c - 50 M.C FN 16 120
825229 256X4 TS - 50 M.C FN 16 120
825214 256X8 TS - 60 M.C FN 24 175
825230 512X4 0C - 50 M.C FN 16 140
825231 512X4 TS - 50 M.C FN 16 140
825215 512X8 TS ~ 60 M.C FN 24 175
825240 5128 0c — 60 M.C FN 24 175
825241 5128 TS - 60 M.C FN 24 175
8228 1024X4 TTL - 50 F 16 170
825280 1024X8 0C - 70 M.C FN 24 140
825281 1024X8 TS B 70 M.C FN 24 140
825290 2048X8 0C - 80 M.C F.N 24 170
825291 2048X8 TS - 80 M.C FN 24 170

*To be announced
NOTES

1. Output circuit:

OE = Open emitter
0C = Open collector

TS = Tri-state
2. Qutput logic:

3. Temperature range:

C = Commercial (0° C to +75° C)

M = Military (-55° C to +125° C)

All ECL 10,000 series (-30° C to +85° C)
4. Commercial (0°C to +75°C)

T = Transparent—input data appears on output during Write
B = Blanked—output is bjanked during Write
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BIPOLAR MEMORY SELECTION GUIDE (Cont'd)

pEvice | ORGANI- | OUTPUT | OUTPUT | AGCESS | TEMPERATURE | pyrpce NO. MAX. EQUIVA-
ZATION | CIRCUIT' | LOGICZ | TIME (ns) RANGE? OFPINS | Igg (mA) |  LENT ROM
PROMS
82523 32x8 0c - 50 M,C FN 16 77 -
825123 . | 32x8 TS - 50 M,C FN 16 77 —
10139 32x8 OF - 15 c FN 16 145 o
82527 256X4 0c - 40 c F 16 140 —
825126 | 256X4 0c - 50 MC FN 16 120 825226
825129 | 256X4 TS - 50 M.C FN 16 120 825229
10149 256X4 OE - 20 F 16 150 -
825114 | 256X8 TS - 60 M,C FN 24 175 825214
825130 | 512x4 0c = 50 MC FN 16 140 825230
825131 | 5124 TS - 50 M,C FN 16 140 825231
825115 | 512X8 TS - 60 MC FN 24 175 825215
825140 | 5128 oc - 60 M.C FN 24 175 825240
825141 512X8 TS - 60 MC FN 24 175 825241
82513 | 1024X4 oc - 60 M.C FN 18 140 -
825137 | 1024X4 TS - 60 M.C FN 18 140 -
825180 | 1024X8 oc - 70 M.C FN 24 175 825280
825181 1024X8 TS — 70 M.C FN 24 175 825281
8252708 | 1024X8 TS e 70 M.C FN 24 175 -
825184 | 2048X4 0c - 100 M,C ! 18 120 -
825185 | 2048X4 TS - 100 M.C | 18 120 -
825190 | 2048X8 0c - 70 M.C l 24 175 825290
825191 2048X8 TS o 70 MG | 24 175 825291
FPLAS
825100 | 16X48X8 TS - 50 M,C IN 28 170 -
825101 | 16X48X8 oc - 50 M.C IN 28 170 -
PLAS
825200 | 16X48X8 TS - 50 M.C IN 28 170 -
825201 | 16X48X8 oc - 50 M.C IN 28 170 =
FPGAS
825102 | 16X9 0c - 30 MC IN 28 170 =
825103 | 16X9 TS = 30 M.C IN 28 170 -

*To be announced
NOTES

1. Output circuit:
OE = Open emitter
0C = 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 +125° C)

All ECL 10,000 series (-30° C to +85° C)
4. Commercial (0°C to +75°C)

Sinotics
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MOS MEMORY CROSS REFERENCE

SIGNETICS
CHARACTER E SHIFT
RAMs ROMs GENERATORS PROMs 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
35138 2101
2102 2102
4096 2660
3343 2521
3343 2522
3347 2532
3349 2518
3533 2533
Gl
2513 2513
2516 2516
2530 2530
2580 2580
9316A/B 2616
2509 2509
2510 2510
211 2511
2533 2533
INTERSIL
IM7552 2102
IM7712 2512
IM7722 2525
IM7780 2532
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MOS MEMORY CROSS REFERENCE (Cont'd)

SIGNETICS
CHARACTER E SHIFT
RAMs ROMs GENERATORS PROMs REGISTERS

INTEL

2101 2101

2111 2111

2112 2112

2102/2102A 2102/2102A

1103 1103

2107B 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

MK4007 2501

MK4102 2102

MK4096 2660

MK4027 2627*

MK30000 2607

MK34000 2316

MK3708 2708

MK1007 2532
MOTOROLA

2102/A 2102/2102A

6604 2660

6830 2608

6570 2609
NATIONAL

MM2101 2101

MM2111 2111

MM2112 2112

MM2102 2102

MM5280 2680

MM506 2506

MM507 2507 /2517

MM1402A 2502

MM1403A 2503

MM1404A 2504

MM2521 2521

MM2522 2522

MM5058 2533

Sifnetics
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MOS MEMORY CROSS REFERENCE (Contd
SIGNETICS
CHARACTER E SHIFT
RAME ROMs GENERATORS PROMs REGISTERS
T
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

OUTPUT ACCESS/CYCLE {TEMPERATURE CLOCK/CE/TTL POWER

DEVICE ORGANIZATION| CIRCUIT! TIME (ns) RANGE? PACKAGE | NO.OF PINS |COMPATABILITY | SUPPLIES (V)
RAMS
Static
2501 256X1 TTL 1000/1000 C I,N 16 Yes +5, -9
25L01 256X 1 TTL 1000/1000 C I,N 16 Yes *5,-12
2101 256X4 TS 1000/1000 C F, N 22 Yes +5, Gnd
2101-1 256X4 TS 500/500 C F, N 22 Yes +5, Gnd
2101-2 256X4 TS 650/650 C F, N 22 Yes +5, Gnd
2111 256X4 TS 1000/1000 C I,N 18 Yes +5, Gnd
21111 256X4 TS 500/500 C I,N 18 Yes +5, Gnd
2111-2 256X4 TS 650/650 C I,N 18 Yes +5, Gnd
2112 256X4 TS 1000/1000 C F,N 16 Yes +5, Gnd
2112-1 256X4 TS 500/500 C F,N 16 Yes . +5, Gnd
2112-2 256X4 TS 650/650 C F, N 16 Yes +5, Gnd
2606 256X4 TS 750/750 C F,I,N 16 Yes +5, Gnd
2606-1 256X4 TS 500/500 C F,I,N 16 Yes +5, Gnd
2102 - 1024X1 TS 1000/1000 C F. 4N 16 Yes +5, Gnd
21021 1024X1 TS 500/500 C F.I,N 16 Yes +5, Gnd
2102-2 1024X1 TS 650/650 C F,I,N 16 Yes +5, Gnd
2102A 1024X1 TS 350/350 C F,ILN 16 Yes +5, Gnd
2102AL 1024X1 T8 350/350 C F, LN 16 Yes +5, Gnd
2102A-2 1024X1 TS 250/250 C F,I,N 16 Yes +5, Gnd
2102AL-2 1024X1 TS 250/250 C F, 1N 16 Yes +5, Gnd
2102A-4 1024X1 TS 450/450 C F,I,N 16 Yes +5, Gnd
2102AL-4 1024X1 TS 450/450 C F,I,N 16 Yes +5, Gnd
2102A-6 1024X1 TS 650/650 C F,I,N 16 Yes +5, Gnd
21F02 1024X1 TS 350/350 C F, I,N 16 Yes +5, Gnd
210F02-2 1024X1 TS 250/250 C F,I,N 16 Yes +5, Gnd
21F02-4 1024X1 TS 450/450 C F,ILN 16 Yes +5, Gnd
21L02 1024X1 TS 1000/1000 C F,ILN 16 Yes +5, Gnd
21L02-1 1024X1 TS 500/500 C F,I,N 16 Yes +5, Gnd
21L02-2 1024X1 T8 650/650 C F,I,N 16 Yes +5, Gnd
21L02-3 1024X1 TS 400/400 C F,ILN 16 Yes +5, Gnd
2115* 1024X1 0D 45/45 C F,ILN 16 Yes +5, Gnd
2115L* 1024X1 0D 45/45 C F,I,N 16 Yes +5, Gnd
2125* 1024X1° TS" 45/45 C F,ILN 16 Yes +5, Gnd
2125L* 1024X1 TS 45/45 C F, I,N 16 Yes +5, Gnd
2614* 1024X4 T8 200/200 C F.ILN 18 — +5, Gnd
2613* 4096X1 T8 200/200 C F, LN 18 — +5, Gnd
Dynamic

1103 1024X1 0D 300/480 C I,N 18 No +20, +16, Gnd
2660 4096X1 TS 250/375 C F.ILN 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 140/375 C F,I,N 16 Yes +12, *5, Gnd
2680 4096X1 TS 200/400 C F, LN 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,ILN 22 No +12, *5, Gnd
2627+ 4096X1 — 150/320 C F 16 — +12, *5, Gnd
2627-1* 4096X1 — 200/200 C F 16 - +12, *5, Gnd
2627-2* 4096X1 — 250/250 C F 16 — +12, *5, Gnd
2690* 16,384X1 — 1507375 C — 16 - +12, %5, Gnd

*To be announced

NOTES
1. Output circuit:
TS = Tri-state
0D = 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)
OUTPUT | ACCESS/CYCLE | TEMPERATURE CLOCK/CE/TTL POWER
DEVICE ORGANIZATION|  CIRCUIT! TIME (ns) RANGE? PACKAGE NO. OF PINS | COMPATABILITY | SUPPLIES (V)
ROMS
Static
2530 512X8 IS 700/700 c N 24 Yes +5, -12
2609 128X9X7 T8 500/500 C F,ILN 24 Yes +5, Gnd
2607 1024X8 TS 500/500 C F,I,N 24 Yes +5, Gnd
2608 1024X8 TS 550/550 C F.ILN 24 Yes +5, Gnd
2608-1 1024X8 T8 450/450 C F,ILN 24 Yes +5, Gnd
2580 2048X4 TS 950/950 C LN 24 Yes +5, -12
2600 2048X8 TS 500/500 C F,I,N 24 Yes +5, Gnd
2600-1 2048X%8 TS 300/300 C F,ILN 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,ILN 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 *5,-12
2516 64X6X8 TS 600/600 C N 24 Yes *5, -12
2526 64X9X9 TS 700/700 C ILN 24 Yes +5, -12
UV EPROMS s
1702A 256X8 TS 1000/1000 C | 24 Yes +5, -9
2704 512X8 TS 450/450 C | 24 Yes +12, *5, Gnd
2708 1024X8 TS 450/450 C | 24 Yes +12, *5, Gnd <
STANDARD ROM CODE
DEVICE CODE NO. DESCRIPTION
STATIC ROM
2530 CM3530 Code Converter, ASCH to EBCDIC and EBCDIC to ASCII
2608 CN0000 10X7 Upper and Lower Case ASCII Character Generator
2609 CN6571 128 ASCII Characters in 7X9 Matrix Count Down
CN6571A 128 ASCII Characters in 7X9 Matrix Count Up
CN6575 128 ASCII Characters in 7X9 Matrix Count Up with Special Characters
2580 CMXXXX Random code pattern for evaluation purposes
CHARACTER GENERATOR
2513 CM2140 New ASCII Character Generator, Upper Case, 7X5, Horizontal Scan
CM2170 ASCII Character Generator, Upper Case with Yen Sign, 7X5, Horizontal Scan
CM3021 ASCII Character Generator, Lower Case, 7X5, Horizontal Scan
CM3030 0ld ASCII Character Generator, Upper Case, 7X5, Horizontal Scan
CM4800 Katakana Character Generator, 7X5, Horizontal Scan
2516 CM2150 ASCII Character Generator, Upper Case, 5X7, Vertical Scan
CM3001/3010 | ASCII Character Generator, Upper Case, 10X7, Vertical Scan (2 chips)
CM3041 ASCII Character Generator, Lower Case, 10X7, Vertical Scan
CM3970/3980 | ASCII Character Generator, Upper Case, 12X8, Vertical Scan (2 chips)
2526 CM3400 ASCII Character Generator with EBCDIC and BAUDOT code translations, Upper Case, 7X9, Vertical Scan
CM3940 ASCII Character Generator, Upper Case, 7X9, Horizontal Scan
CM6760 Katakana Character Generator, 7X9, Horizontal Scan
*To be announced
NOTES
1. Output circuit:
TS = Tri-state
0D = 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 (Contd
OUTPUT ON CHIP | TEMPERATURE NO.OF | NO.OF | TYPICAL | CLOCK/CE/TTL POWER
DEVICE |ORGANIZATION| CIRCUIT' | RECIRCULATE RANGE? PACKAGE| PINS | CLOCKS | SPEED |COMPATABILITY| SUPPLIES (V)
(MHz)

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 14/10 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 2,54 Yes +5, -12
2529 256X2 PP Yes C N 8 1 30 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 7.5KPD No C TN 8 2 4.0 No +5, -5
2517 100X2 20KPD No ( TN 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 No +5, -5

*To be announced

NOTES

1. Output circuit:
TS = Tri-state
0D = 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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BIPOLAR MEMORY
DATA SPECIFICATIONS
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10155 e F N
DESCRIPTION FEATURES PIN CONFIGURATION
The 10155 is a 16-bit ECL Content Address- e 12ns associate time (max.)
able Memory (CAM) organized as an array ® Linear address select F,N PACKAGE*
of 8 words by 2 bits. Each cell of the array e Single bit masking
consists of a D-type latch and an exclusive- e 50 () output drive veer [ E] veez
OR comparator, along with control logicfor e ECL 10K compatible v [Z] =1,
reading, writing and masking. e Open emitter match lines for easy bit G ) v,
- Y, |3 16| ¥s

The modes of operation possible with the oxpansion
10155 are associate, masked associate, % SORE GBI pUIBEWRECHSION {9r5aft v [4] ] %
read, write, and hybrid. Lines Y,-Y; are used n Y linag) v: [5] 1] ¥»
for linear word select in the read/write D, [&] [13] o,
mode, and are used as outputs for match/ APPLICATION W[5 E'
mismatch information in the associate ® Contentaddressable memory systems N = ‘
mode. w 5] ES
| ” VAT RECOMMENDED vee [3] 73]
n associate operation, |, and l,contain in-
formation to be compared. If the latches ata OPERATING YOLTAGES °F = Cerdip
particular Y location are in a state matching ~ © VCC1_ =Vcc2 N ov N = Plastic
the input data, that Y line goes low. ® VEE = -5.2V £5%
The Y outputs are open emitters, allowing
expansion in multiples of 2 bits by tying TRUTH TABLE (POS'T'VE LOG|C)
additional 10155's to the Y bus lines. To
inhibit comparison of a particular bit, the MODE Ag|Aq|lg |11 w Dgo|D1| Qno Qn1 Yn
corresponding Ag or A, line is held low.
I i A s e Associate' 1 1/011/0| X |0 | 0 | Qno | Qnt | Qro@lo+ Qni@ 11
cells appears on !outputs D, and D, In the Associate’,2| 1| 0 |10 X | 1 | 0 [D1]| Qno Qn1 Qno®@lo
write mode, these outputs are transparent, (masked)
following the state of Iy and 4. Associate',2 | 0 | 1 | X [1/0( 1 [Do| O | Qno Qn1 Q1@ h

masked
In Hybrid mode, one of the lp or |1 data ( )
inputs may be associated with the Qno or Read3 0| 0| X |X| 1 |De2|D12| Qno Qn1 0 (Selected address)
Qn1 cells respectively. If a match exists, the Write3,4 0| 0 (1/0(1/0] 0 |lo | I lo I 0 (Selected address)
zorfesp;"din%;fn “ne(i’w”igolzwif"? C;” Hybrid5 110[10]10[ 0|0 | 11| Qro | 11s¥n Qro®lo
e used to address the other half of the ) —
memory for writing new data. Thus, it is HybridS 0| 1[1VO[1/0] 0 |11 |0 |los¥n | Qnt Qn@®h

X = Don't care

possible to write 11 in Qn1 where lp matches
Qno or vice versa.

BLOCK DIAGRAM

Ao A,

‘m) ‘no)

Qno = Contents of address n, Bit0 (n=0to0 7)
Qn1 = Contents of address n, Bit 1
NOTES

03
2

3.
4.
5.

1 (high) = Mismatch, 0 (low) = Match
Read mode: Do=Qoo® Yo+ Qiuo® Y1+ o e+ Qo e Y7
Di=Qo1eYo+Qi1eYieeet+QreVYy

In normal operation a single Y address is selected for read or write

Write is transparent

Simultaneous Associate and Write at all “Match” addresses.

LOGIC DIAGRAM (TYPICAL BIT)

W MODE CONTROL
Ay lo w Iy A,
I i i i
(2)
Y. BITO BIT 1 I
(3)
P Y, —>»1
E 4
2Ly, < Y
z o
= (5) 16-BIT LATCH
e
5 3 i AND COMPARATOR D A —{D
u (17) ARRAY a 1) o
S v, — C ()
2 < (16)
Zi= v,
= 15|
Ye (15)
(14)
b vt v 5w ‘
Iy A, A, I WA,
IN/OUT BUFFERS
" Y
7 6 12) (13
@) (6) 12) (13) 5
- -
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1o-Bi £ S —
10155 ¢ F,N
ABSOLUTE MAXIMUM RATINGS Vcci =Vece =0V
PARAMETER RATING UNIT
VEE Supply voltage -8 Vdc
VIN Input voltage 0 to VEE Vdc
lo Output source current 40 mAdc
Temperature Range °C
TA Operating -30 to +85
Ty Operating junction 125
Tsta Storage -55 to +125
DC ELECTRICAL CHARACTERISTICS! Vcct =Vccz =0V, Vee = -5.2V, RL = 500 to -2V
-30°C +25°C +85°C
PARAMETER TEST UNIT
CONDITIONS Min | Typ | Max| Min | Typ | Max | Min | Typ | Max
Input voltage \
ViL Low -1.890 -1.850 -1.825
ViH High -0.890 -0.810 -0.700
ViLA Low threshold ~-1.500 -1.475 -1.440
VIHA High threshold -1.205 -1.105 -1.035
Output voltage Vv
VoL Low _ - -1.89 -1.675| -1.65 | -1.70 | -1.85|-1.825 -1.615
VoH High Vin = Max, Vi=Min | _q gg -0.89 | -0.96 | -0.89 | -0.81 | -0.89 -0.70
VoLa Low threshold -1.655 -1.63 -1.595
VOHA High threshold ViHA = Min, VLA = Max | -1.08 -0.98 -0.91
Input current ' LA
i liow Y. A, LW = V)L Min 05
IiH High A = V|H Max 220
LW = Viq Max 200
Y = ViH Max 50
133 Supply current ViH Max 115 | 140 mA

AC ELECTRICAL CHARACTERISTICS2 —30°C = Ta <+85°C, Voc1 = Vcez = +2V, Vee = -3.2V, R = 500 to ground

PARAMETER FROM TO TEST CONDITIONS LIMITS UNIT
Min3 Typ? Max
Associate time ns
Tal 1+ Yz 8 12
Ta2 A+ Y+ 9 12
Disable time ns
To1 A- Y- 8 12
Tp2 A+ D- 4 7
Tp3 b D- 9 13
Setup and hold time ns
TH1 Hold time W+ A+ 1 0
Ts2 Setup time A- Y- 15 11
TH2 Hold time W+ Y+ 3 1
Ts3 Setup time Y+ W- 3 2
TH3 Hold time W+ I+ 3 1
Tsa Setup time 1+ W+ 5 3
Tw Write pulse width 10 5 ns
Access time ns
Ta3 Write W- D+ Tar>Tw 15 17
Ta4 Write 14— D+- 9 13
Tas Read Y= D+ 6 10
Tas Read A- D+ 4
NOTES

1.

and transverse air flow greater than 500 linear fpm is maintained.

24

Each ECL 10K series device has been designed to meet the dc and ac specifications after thermal
equilibrium has been established. The circuit is in a test socket or mounted on a printed circuit board

SiNOtES

2. Refer to dc characteristics.
3. Minimum allowed.

4. All typical values are at Ta = +25°C.
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10155 ¢ F,N

MEASUREMENT CIRCUIT

ASSOCIATE TIME I TO Y (T 1)

PULSE
GENERATOR
;I i il +2.0V
- : o SCOPE
11 uF I 204F
11 Vecz Veerl | = = -
7], 112 < A
_____ o 2 e — — — — PR—
+1.2v e e JUMPER ——1——@———-@50:2
(e A S, INPUTS
i M e e ()
Y e
WO re
I g i
| = =
s2 10185 | SOLID CO-AX
_?_ (ALL EQUAL LENGTH)
= | 4 4
VEE Y O—————
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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 Sg. 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: 8.5mW/bit typ
Input loading: -250.A max
On-chip address decoding
Output options:

82S12 Open collector

825112 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

1/0 data packing/unpacking

e Large FIFO memories

PORT 82812 828112
MODE |WE |WE | In | SA | SB | ADDRESS|(ON)A|(ON)B|(ON)A|{(ON)B
Disabled 1 1 1 1 Hi-Z Hi-Z
Stored Stored A
0 X 9 1 Data 1 Data Rz
Stored . Stored
or X L v A=B ! pata | M2 | Data
0 0 Stored |Stored |Stored | Stored
Read Data | Data | Data | Data
X 1 0 1 [AN] 1 (AN) | Hi-Z
1 0 A#B 1 BNy | Hi-Z | BN
0 0 (AN] | (Bn) | TAN] | [BN)
1 1 1 1 Hi-Z | 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 i | 1 Hi-Z Hi-Z
0 1 A#B IN 1 IN Hi-Z
1 0 1 BN) | Hi-Z | BN
0 0 IN (BN] IN BN]

X = Don't care
{ 1= Contents of

SilNDtiCS

82512-F,N e 82S112-F,N

PIN CONFIGURATION

F,N PACKAGE*

we [0} [24]

b [2] 23]

LR ER [22]

~ [€] [21]

A [E] [20]

A [6] [19]

s [0 [16]

o1, [E] [17]

02 [5] 16]

03p [‘_T_ E

0an [iT] 4]

ano [12] 13
*F = Cerdip
N = Plastic

Vee

WE

27
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82S12-F,N ¢ 82S5112-F,N

BLOCK DIAGRAM

I [ Iy A
3(3) i(l’) im) 3(21)

INPUT DATA REGISTER

@

WE (D = LATCHES)
)
WRITE
AMP.
l v v ¥
PORT PORT
() A (®)
» (READ/WRITE) y 7 ]
ADDRESS - ADDRESS
(READ/WRITE) - o i (READ ONLY)
(4) ”~ (20)
@ 3 / ® o
w el w
aael 8 Ll [ wonoxearr | - T,
! o STORAGE MATRIX | S
© | & I i)
AOo— O > P4 ] 2 2
2 P &
- P <]
P s
> <t
A
s o 7 (READ ONLY) L

ABSOLUTE MAXIMUM RATINGS

PARAMETER! RATING UNIT
Vce Supply voltage +7 Vdc
Vin Input voltage +5.5 Vdc
Output voltage Vdc
VoH High (82S12) +5.5
Vo Off-state (825112) +5.5
IIN Input current +30 mA
lout Output current +100 mA
Temperature range °C
TA Operating 0to +75
Tsta Storage -65 to +150

o sinotics
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82512-F,N e 825112-F,N

DC ELECTRICAL CHARACTERISTICS +10°C < Ta <75°C, 4.75V < Ve < 5.25V

82812 828112
PARAMETER! TEST CONDITIONS - UNIT
Min | Typ2 | Max | Min Typ2 | Max
Input voltage \"
ViH High1 Vce = 5.25V 2 2
ViL Low1 Vcec =4.75V 0.85 0.85
Vic Clamp13 Vece = 4.75V, In = -18mA ~0.8 -1.2 -0.8 -1.2
Output voltage Vcec = 4.75V Vv
VoH High1.4 loH = -2mA 2.4
VoL Low15 loL = 9.6mA 0.35 0.45 0.35 0.45
Input current uA
IiH High VIN = 5.5V 1 25 1 25
I8 Low ViN = 0.45V -10 -250 -10 -250
Output current Vce = 5.25V
loLk Leakage6 Vout = 5.25V 1 40 wA
10(OFF) Hi-Z stateé Vourt = 5.25V 1 40 wA
Vout = 0.45V -1 -40
los Short circuit3.7 Vourt = 0V -20 -70 mA
lcc Vce supply current8 Vce = 5.25V 110 160 110 160 mA
Capacitance Vce = 5.0V pF
CiN Input VIN = 2.0V 5 5
Vout Output Vout = 2.0V 8 8
AC ELECTRICAL CHARACTERISTICS +10°C<Ta<+75°C, 4.75V<Vcc <5.25V, R1=4700, R2= 1kQ, CL =30pF
LIMITS
PARAMETER TO FR UNIT
oM Min Typ? Max
Access time ns
TAA Address Output Address 40
TsE Port select Output Output enable 30
Disable time ns
Tsh Port deselect Output Output enable 30
TwD Valid time Qutput Write enable 40 ns
Setup and hold time ns
Twsa Setup time ) 15 10
kA Hoid Tima Write enable Address 5 0
Twsp Setup time . . 15
Titic Hold time Write enable Data in 10
Pulse width ns
Twp Write enable 45
NOTES
1. All voltage values are with respect to network ground terminal.
2. All typical values are at Vcc = 5V, Ta = 25°C.
3. Test one at the time. -
4. Measured with Vi_ 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 Vi applied to Sx.
7. Duration of short circuit should not exceed 1 second.
8. lIcc is measured with all inputs at 4.5V and the outputs open.
Sifnotics 29

R R, T M mORY



TEST LOAD CIRCUIT

82S12-F,N ¢ 82S112-F,N

VOLTAGE WAVEFORM

PULSE

Vee
% 1K
GENERATOR
510
450V 1K

LOADING CONDITION

—1| ¥

Ay A A Vee
o— *sv
= =
DuT
PULSE
GENERATOR [0 ©n
WE
_T_ [Do— WE R, cL
= (CAPACITANCE INCLUDING
W SCOPE AND JIG)
PULSE
GENERATOR [0 =
So——{ 5y
.?. GND

INPUT PULSES

ALL INPUT PULSES
43.0V — —— —

ov

Measurements: All circuit delays are measured at the
+1.5V level of inputs and output.

TIMING DIAGRAMS

READ CYCLE

+3V

—e—
_—_\sv
Sx

ov

«av
1.5V 7E
Tsp

——— —— - —— 0V

(Onx

o e i s et}
+1.5V +1.5V
-

- — V)

Tse

Taa 1

Port Address: AN = BN

+3V
AN ov
| +3v
K
BN ov

<l

©On)a

(©Onle

Ry L—— Vou
1.5v A 1.5V
() . A
— ey w0
e
__——___--—-I- VoH
1.5V B 1.5V
[en] . H

—— ———\ 0|

ek +3V
1.5v 1.5V
X /L/_TSD
= _i____ o

Port Address: AN # BN
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TIMING DIAGRAMS (Cont'd)

SIMULTANEOUS READ/WRITE CYCLE

+3V

ov

X

ov

D G G
[ Vp— Nt st s astel, ov

<—Twsp —>|‘_Tw"g—>|

WE

ov
T t=—TwHA —

wp
——— - —— c— — ——— — — —— o= = +3V

\

Twsa

ov
IN="1"

©ONA

———y—————.———.—————————-— - -3V
Ss

— e ————— —— = =\ O}

15V [AN]=In IN: "0

v
"— TsE ok

<+——TwD

|

ov

——— - ———————— ——— —— O}

[en]
©On)g VoL
4—1’55——»
Taa |
Port Address: AN # BN
AN = Write
Bn = Read
PORT A WRITE CYCLE
+3v
AN=BN ov
e 1 e
msv
[ —— [ s s i il ov
T T
wE wsn—’r— wuo——l i
WE o
Twsa Twp == TwHA—]
———————_—._—-———- +3V
. 15V
Sx ov
Iy = 1"
—— = — e — - - O}
1.5V .
(On)x VoL
‘—TWO__.
Port Address: AN = BN
sifnotics

82S12-F,N e 82S112-F,N

MEMORY TIMING

DEFINITIONS

Tse Delay between beginning of Out-
put Enable low (with Address
valid) and when Data Output
becomes valid.

Delay between when Output En-
able becomes high and Data
Output is in Hi-Z or high state.
Delay between beginning of valid
Address (with Output Enable low)
and when Data Output becomes
valid.

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
Output reflects the Data Input.
Required delay between end of
Write Enable pulse and end of
valid Address.

Tsp

TaA

TwHD

Twp
Twsa

TwsD

Twb

TWHA

w
peg
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DESCRIPTION

This family of Read/Write Random Access
Memories is ideal for use in scratch pad and
high-speed buffer memory applications.

These products are fully decoded memory
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 for the 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
e Output access time:
N82S25: 50ns
N3101A: 35ns
N54/74S89: 50ns
N54/745189: 35ns
e Power dissipation: 6.25mW/bit, typ
e [nput loading:
N grade: -100nA max
S grade: -150uA max
e On-chip address decoding
e Output options:
82S25: Open collector
3101A: Open collector
54/74S89: Open collector
54/74S189: Tri-state
e Schottky processed
e TTL compatible

32

APPLICATIONS

Scratch pad

memory

82525-F,N ® 3101A-F,N ® 54/74S89-F N e 54/745189-F N

PIN CONFIGURATION

* Buffer memory F,N PACKAGE
e Push down stacks
e Control store A L1 €] vee
¢e 2] 5] o,
we [3 [14] &,
w ] [13] &,
D, [E] 2] I
n [E] 1] o,
D, [I. E Iy
ano [E] 5] 5,
*F = Cerdip
N = Plastic
TRUTH TABLE
82525 | 3101A | 54/74S89 | 54/745189
CE | WE | DIy 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
- WO‘RD - ] - - _ ___‘
1l i l |
seoome | HH H B H B H H
)
N T T T |
2, 09 T T T iL
! | | | |
L. | | | |
= | | | |
Rt I [ I I
@ | | | |
CE— 1 als. dl_
W?SRD 5t b - = oo -3
CHIP ENABLE l 1 1 ]
READ/WRITE
0
WE ———>|
BIT1 BIT 2 BIT3 BIT4
(4)T (S)I (G)T (7)T (10)T (9)I (12)T (11)@
U D, I D, Iy D, Is D,
Vce = (16) T
GND = 8) DATA IN AND OUT
() = Pin number

Sifnotics




ABSOLUTE MAXIMUM RATINGS

82S25-F,N @ 3101A-F,N ® 54/74S89-F N e 54/745189-F,N

PARAMETER! RATING UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +5.5 Vdc
Output voltage Vdc
VoH High +5.5
Temperature range °C
Ta Operating
N grade 0to +75
S grade -55 to +125
TstG Storage -65 to +150

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

SilADtiCS

N N GRADE S GRADE
ARA TEST N
ST CONDITIONS Min Typ2 Max Min | Typ2 Misx UNIT
Input voltage \Y
ViL Low Vce = Min .85 .80
ViH High Vce = Max 2.0 2.0
Vic Clamp IIN =-12mA, Vcc = Min -1.0 -1.5 -1.0 -1.5
Output voitage v
VoL Low34 lout = 16mA, Vce = Min 0.35 0.45 0.35 0.5
VoH High (54/745189) louT = 2mA 2.4 2.4
Input current A
he Low VIN = 0.45V -10 -100 -10 -150
H High ViN = 5.5V 10 25
Output current .
loLk Leakage CE = high, VouT =5.5V, Vo =Min <1 100 <1 100 | LA
los Short circuit (54/745189) Vout = 0V -30 | -100 | -30 =100 | mA
loFF)  Hi-Z (54/745189) 2.4 > Vout = 0.4V +50 150 | uA
lcc Supply current4 mA
82S25, 54/74S89 80 105 80 120
3101A 80 105 80 120
54/74S5189 80 110 80 110
Capacitance Vce = 5.0V pF
CiN Input ViH = 2.0V 5 5
Cout Output VouTt = 2.0V, CE = high 8 8
33
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82S825-F,N o 3101A-F,N e 54/74S89-F,N e 54/745189-F N

AC ELECTRICAL CHARACTERISTICS Ri = 2700, R2 = 6000, CL = 30pF, See ac test load
N grade: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V
S grade: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V

N82S25, $82S825, N3101A, S3101A,
PARAMETER T0 FROM N74589 $54589 N745189 $545189  |yNIT
Min | Typ2 | Max | Min | Typ2| Max | Min |Typ2 | Max | Min | Typ2 | Max

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 20 | 35 20 | 35 12 17 12 | 25 ns

enable
Twp Response time Output | Write 20 25 20 | 30 15 25 15 30 ns
enable

Twr Write recovery time 35 50 35 60 22 35 22 | 40 ns
Setup and hold time ns

TwsA Setup time Write 5 -8 10 -8 0 0

TwHa  Hold time enable Haaness 5 0 10 0 0 10

Twsp  Setup time Write Bata in 30 | 15 30 | 15 25 30

TwHDp  Hold time enable 5 -3 10 | -3 0 10

Twsc  Setup time Write CE 0 -5 0 -5 0 0

TwHc  Hold time enable 5 0 5 0 0 0
Pulse width ns

Twp Write enable5 3 | 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 = +5.0V 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 = +5.0V, low = GND.
8. Test each input one at a time.
LOADING CONDITION INPUT PULSES
ALL INPUT PULSES
Vee 430V — —— —
1K
—_— ov
PULSE —_—
GENERATOR v
’—1 cc
1
is0v 1K wi 1 ?
A A, A, A,
- h
I
_‘f_ I o +5.0V
1 fo—
I
= = Measurements: All circuit delays are measured at the
D; fjo— i +1.5V level of inputs and output.
PULSE
GENERATOR [ = -
i WE D; jo—| Ic,_ R,
= B, = =
PULSE
GENERATOR _ o cE
i GND
i ES i
= = (INCLUDES JIG AND SCOPE CAPACITANCE)
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TIMING DIAGRAMS

82S25-F,N  3101A-F,N e 54/74S89-F,N ® 54/745189-F N

READ CYCLE

ADDRESS* 1.5v

"0" STORED
.

“1" STORED

1.5V
Taa

Address Access Time

3v
* 1.5V

— Tc

Dy 15V 1.5V

Chip Enable/Disable Times

WRITE CYCLE

+3
ADDRESS X‘f 1.5V

ov

' Twsp TWHA |=—

—.————-——-\ e /_ —————— 3
IN 1.5V 1.5V
—————— SR . SN TS e 4 ov

CHIP ENABLE

l«— Twsc —|

Twsa Twp

WRITE ENABLE

Sifnotics
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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. WSo and WS 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 Dlgand Dl1 data lines are written
into the addressed word. 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 will 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

e Address access time: 50ns max
e Write cycle time:
Transparent mode: 45ns max
Latched mode: 60ns max
Power dissipation: 7.5mW/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

® & o o o o o
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82S21-F,N

APPLICATIONS PIN CONFIGURATION
e Scratch pad memory
* Buffer memory F.N PACKAGE
® Accumulator register
¢ Control store we [1] 76] vee
o, [3] [14] o1,
A [4] 73] A,
ce[5] [72] A,
STROBE [E [77] A,
00, [7] [10] A
GND [B 9] oo,
*F = Cerdip
N = Plastic
TRUTH TABLE
CE |WE |[WSg| WS 1| STROBE MODE OUTPUTS
X | X X X 0 Output hold DON =(Am) atlast CE=high
o[ X | x| X 0 Disabled DON = high
1 1 X X 1 or | | Read (transparent/latched) =
110 1 1 1orl | Read(transparent/latched) DON = (Aw
110 0 0 0 Write data DOnN = (Am) at last strobe =1
110 0 0 1 Write data DON =DIN
1 0 0 1 X Write data into bit 0 only If strobe = low:
DON = (Am) at last strobe =1
1 0 1 0 X Write data into bit 1 only If strobe = high:
DON =DInor (Am) as per WSN

= Contents of
=H

)
| igh — low transition

ABSOLUTE MAXIMUM RATINGS

PARAMETER! RATING UNIT
Nce Supply voltage +7 Vdc
VIN Input voltage +5.8 Vdc
VOoH Output voltage +5:5 Vdc
N Input current +30 mA
lout Output current +100 mA

Temperature range °C
TaA Operating 0to +75
Tsta Storage -65 to +150

sifnotics




LOGIC DIAGRAM

(13) A,
(12) A,
(11) A,
(10) A,

4) A,

(5) CE

GND =

(6) STROBE

WORD 0

M|

L.
I i
WORD 31

-

)

T
T~
e T Tar
T
T

]

L |
o W 4 g
0 TR R N

l |

(16)
(8)
Pin number

DO, Do,
(1) 9

DC ELECTRICAL CHARACTERISTICS 0°C<Ta<75°C,4.75V < Vcc < 5.25V

82821-F N

LIMITS
PARAMETER? TEST CONDITIONS UNIT
Min Typ2 Max
Input voltage v
ViL Low! Vcec = 4.75V 0.85
ViH High? Vcc =5.25V 2
Vic Clamp13 Vcec = 4.75V, IINn = -18mA -0.8 1.2
Output voltage Vv
VoL Low14 Vce =4.75V, loL = 32mA 0.35 0.45
Input current
I Low Vin = 0.45V -1.6 mA
liH High ViN = 5.5V <1 25 KA
Output current Vee = 5.25V uA
loLk Leakage5 Vour = 5.25V 1 40
Icc Vcc supply currentt Vce = 5.25V 100 130 mA
Capacitance Vce = 5.0V pF
CIN Input VIN = 2.0V 5
Court Output Vout = 2.0V 8
sinotics
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82S21-F,N
AC ELECTRICAL CHARACTERISTICS 0°C<Ta<+75°C, 4.75V < Vcc <5.25V, R1 = 1500, R2 = 600, CL =30pF
LIMITS
PARAMETER TO FROM TEST CONDITIONS UNIT
Min Typ? Max

Access time ns

Taa Address Output Address 40 50
. Latch transparent d

Tce Chip enable Output Chip enable aighed of ¥ e 40 50

Disable time o5
Tco  Chip enable Output Chip enable | Latched or transparent read 40 50

Setup and hold time ns
Twsa Setup time - ; 15 10
Tiwsa Hold fime Write Address Latched or transparent write 5 )
Twsp Setup time ; g ) 25
Twip Hold time Write Data in Latched or transparent write 5 0
Twsc Setup time . . 15 10
Tuhe Hold Hie Write CE Latched or transparent write 5 0
Tces Setup time . 50 40
Tory el time Strobe Chip enable Latched read 5 0
TabH Hold time Output Address Latched read 5 0

Pulse width ns
Tsw Strobe Latched read 30
Twp Write inputs Latched or transparent write 25

Latch time ns
TsLr Read strobe Strobe Address Latched read 50 40
TsLw  Write strobe Strobe Write Latched write 40 30
TLrw WWR strobe Write Strobe Write while read 10 5

Delatch time ns
ToL Strobe Output Strobe Latched read 20 25
Twp 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 = 5V, Ta = +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

Tco

TaA

Twsc

TwHC

TwsaA

TwHA

Twsp

38

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

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

Delay between beginning of valid
Address (with Chip Enable high)
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
Chip Enable.

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

Required delay between begin-

TwHD

Twe

Twb

Tces

TcEH

TsLR

Tsw

TADH

through a resistor to Vcc.
5. Measured with V| applied to CE, and V4 to strobe.
6. lcc is measured with all inputs at 4.5V, and the outputs open.

ning of valid Data Input and end 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

Sinotics

ToL

TLRW

Tsiw

Address.

Delay between leading edge of
Strobe and when output data
latches are released.

Minimum delay required between
trailing edge of Strobe and lead-
ing edges of Write Enable or Write
Select for latching old output data
(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.



TEST LOAD CIRCUIT

82521-F,N

VOLTAGE WAVEFORM

PULSE
GENERATOR

+5.0V 1K

R s

2

Ay A A Veo

Vee
1K
i
Eﬂ Q —j l Vic)c

= +5.0V
DO, p—
R
PULSE '
GENERATOR —O - our
WE
L ws, e ”
Do‘ = I
PULSE WS, =
GENERATOR | —© (INCLUDES JIG &
No—+|strose SCOPE CAPACITANCE)
PULSE =
GENERATOR °
O——|ce
i GND

INPUT PULSES

L

Measurements: All circuit delays are measured at the
+1.5V level of inputs and outputs.

TIMING DIAGRAMS

TRANSPARENT READ

/, +3V
STROBE -J—— — - ——————— — ———— — — —— = — — = w— = OV
+3v
1.5V
ADD ov
— ——— —— - +3V
%Asv 1.sv*
CE | | 7 ov
}"—Tcs—’} - “—Tco"l
T Vo
ooy W/////////%uv - 1.5v%
f | s
Taa i

Output Latches Not Used

Sifnotics
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TIMING DIAGRAMS (Cont'd)

LATCHED READ
-3V
ADD I ov
S ——
Iz =
| | I | |
I Tces [*=Tcen=t |Tco |
!IFT —| | e
%1.5V 1.5V ADHS 15v I
STROBE i Tow | +- —1———- ov
} TsLR | —| Tp |—
Doy L | B A ——.
Taa |
Output Latches Used
TRANSPARENT WRITE
‘av
/
STROBE RS/ AN S S Sy s s S S S R P P —— -————— OV

+3V

>(1.5V
ADD

| o o o 13V

j.sv 1.5V |
CE  em— | ov

|
<~—TwsaA

DIy

|
[=Twsc=t Twp

SN % L
1.5V 1.5v TWHA
ov

| | | +3v

s bo—r wsn—“[‘YWHD*= I

i o 5 e ] +av

B

S 7
1.5V +|.5V
Doy ) S . S———" PN

!
| |
| = |

____.i.___}__\l e
| f,sv 1.5V |
N o ov
|

Twp

VoH

Output Latches Not Used
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TIMING DIAGRAMS (Cont'd

LATCHED WRITE

-3V
}(1 5V 1.5VX
ADD ov

—— o o 13V

NN 1sv |
| - ov
whe—>
| | y I -3V
WSy, WE kmv "sv%:wno‘| :

-

[Twaa—| haless bl S S
———————-4—-\r‘_—1wsc ; |,-———1|-——-—-3v

| %15‘/ 1.5V |
Diy ———T——————J ov
Sty o b = gy

Il
|
I }(1.5v 1.5v¥ TADH]
STROBE ! | . Tsw | -V
/&
Doy t

| SS—————

Output Latches Used

WRITE-WHILE-READ

v
AM-1 } 1.5V Am 15V
ADDR ov
—-— e e e s emn e e +3Y
B e ———— I | e e
f=Twsc~4 Twp beTwhe|
| +av
WSy, WE 1.5V 1.5v¥
‘_TWSA_’i i_-—-—------— ov
le—7 qw— f—TwHa—
4-—-———————- ——-——’_———-——— - - = w +3V
STROBE &Ru.sv |
|
I T ov
| fe——Twsp———=t=Twhpo=!
—-———4—————-\| |,————————.3v

| %st 1,5v*
Din ] ———_————-J ov

VoH
}—— Am.1 OUTPUT VALID

v
1 oL
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82S21-F,N
TYPICAL APPLICATION
BASIC 8-BIT FULLY BUFFERED ACCUMULATOR
D 4 0
“//(4) //(‘) //( ) //( )
LOAD Dyy Eur
CONTROL 2
Y Eos Y
=15 82533 S 82533
s, S
l 1 1 1 4 ) & -~
"B" REGISTER 82521 82821 "A" REGISTER 82521 82521
o,
| 82521
-
|
|
| =
| = 82521
“B” REGISTER ),
INPUT DATA 7 )
|
| 82521
|
|
|
—
| 82521
D, YYVYVYVYVYY ww{rr
Bo A; S; Ay B; A; By Ay By A, Bs A; B As B; A;
74181 Co Cin 74181
//(4) //14)
Eos Eer
By use of the control lines Sp and S1 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 82S21's organized as a 32X8 RAM register.
Data is loaded directly into the “B" register. With this arrangement, the function A+B — A (A plus Binto A)
can be performed in 70ns, typically, starting from data stored in the 82S21's.
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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 full on-chip address decoding,
3 chip enable inputs and pnp input transis-
tors which reduce input loading to 25uA for
a high level, and —100uA 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 thus are ideally suited
in high-speed memory applications such as
cache, buffers, scratch pads, writable con-
trol stores, etc.

All devices are available in the commercial
temperature range (0°C to +75°C) and are
specified as N82S16/116/17/117, F or N.
The 82S16 and 82S17 are also available in
the military temperature range (-55°C to
+125°C) and are specified as S82516/17.

FEATURES
® Address access time:
825116/117: 40ns max
e Write cycle time:
825116/117: 25ns max
® Power dissipation: 1.5mW/bit typ
* Input loading:
N82S116/117: —100uA
e Output follows complement of data input
during Write
e On-chip address decoding
e Output option:
82S16/116: Tri-state
82S17/117: Open collector
e Schottky clamped
® TTL compatible

APPLICATIONS PIN CONFIGURATION
e Buffer memory *
* Writable control store P PACKAGE
e Memory mapping
e Push down stack A [ 6] vee
e Scratch pad A [2] [75] A
CE, [3] 73] A
cE [4] 73] o
&, [5] 2] we
o, [&] [11] A,
A mpy
GND [B (9] A
*F = Cerdip
N = Plastic
TRUTH TABLE
= = Dout
MODE CE* WE DN
82S16/116 82S817/117
Read 0 1 X Stored Stored
data data
Write "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
DI DATA
D1 | BUFFER (13)
7} E—— 16
1
et
S . :
,O—w] ADD- |An |
A O“’ RESS 1(;,5 : 16X16 T OWE
*Oam| BUFFER DECODER| | MATRIX ' (12) e
BT | CE,
_1— (3) _
16 4) CE.
) —ad 16 T
SENSE AMPLIFIERS gﬁ::;‘; ——000
A,
2,0 m] ADD. - | R i
©9) | REss An;:An 116
AdQ8] BUFFER (Y) DECODER
foun
1)
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ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +5.5 Vde
Output voltage #6.5 Vdc
VouTt High (82S17)
Vo Off-state (82516)
Temperature range *G
TA Operating
S82S16/17 -55 to +125
N82S16/17, N82S116/117 0 to+75
Tsta Storage -65 to +150

82516/116-F,N e 82517/117-F,N

DC ELECTRICAL CHARACTERISTICS N82S116/117, N82S16/17: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V
S82S16/17: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V

N82S16/17/116/117 $82S16/17
TEST CONDITIONS
PARAMETFR Min Typ! | Max Min Typ! Max UNIT
Input voltage? v
ViH High Vce = Max 20 2.0
ViL Low Vce = Min 0.85 0.8
Vic Clamp3 Vece = Min, IIn = -12mA =1.0 -1.5 -1.0 -1.5
Output voltage2 Vce= Min Vv
VoH High (82S16/116)4 loH = -3.2mA 26 2.4
VoL Lows5 loL = 16mA 0.35 | 0.45 0.35 0.5
Input current3 Vce = Max mA
IiH High VIN = 5.5V il 25 1 25
liL Low ViN = 0.45V -10 -100 -10 -250
Output current
loLk Leakage (82S17/117)6 Vourt = 5.5V 1 40 1 40 HA
lo(oFF) Hi-Z state (82S16/116)6 Vourt = 5.5V 1 40 1 50 MA
Vout = 0.45V -1 -40 =1 -50
los Short-circuit (82516/116)7 Vce = Max, Vo = 0V -20 -70 -20 -70 MA
Icc Vce supply current Vce = Max 80 115 80 120 mA
Capacitance Vece = 5.0V pF
CiN Input VN = 2.0V 5 5
Court Output Vout = 2.0V 8 8
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AC ELECTRICAL CHARACTERISTICS R:=2700, Rz =6000, CL = 30pF
N825116/117, N82S16/17: 0°C < Ta < +75°C, 4.75V < Vce < 5.25V

S82S16/17: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V

82516/116-F,N e 82517/117-F N

N82S16/17 N82S116/117 $82816/17
PARAMETER TO FROM UNIT
Min | Typ'| Max | Min | Typ'| Max | Min | Typ'| Max
Access time ns
TaA Address 40 50 30 40 40 70
Tce Chip enable 30 40 15 25 30 40
Tco 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 : 20 5 0 -5 20 5
Tk Hold time Write enable Address 5 0 5 10 0
TwsD Setup time ’ . 40 30 25 15 50 40
TwHo Hold time Writes enable Data in 5 0 0| -5 10 | 0
Twsc Setup time . — 10 0 0 -5 10 0
Twic  Hold time Write snable €5 5 | o 0o | -5 0] 0
Pulse width ns
Twp Write enable8 30 15 25 15 40 | 20
NOTES
1. All typical values are at Vcc = 5V, Ta +25°C
2. All voltage values are with respect to network ground terminal.
3. Test each input one at the time. S .
4. Measured with a logic low stored and V| applied to CE1, CE2 and CEa.
5. Measured with a logic high stored. %put sink current is supplied through a resistor to Vcc.
6. Measured with Vin applied to CE1, CE2 and CES.
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.
TEST LOAD CIRCUIT VOLTAGE WAVEFORM

LOADING CONDITION

Vice
1K

INPUT PULSES

ALL INPUT PULSES

ov

+3.0V

o ———

Measurements: All circuit delays are measured at the
+1.5V level of inputs and output.

—
PULSE ——
GENERATOR y
O j cc
p == 2
5.0V 1K T T
= —iA;
\ —]A,
—]A, Vee
g —]A,
E— R,
Dy
PULSE -
o ouTt
GENERATOR e
L4 g T
- (CAPACITANCE INCLUDING
= D\n SCOPE AND JIG)
PULSE | o
GENERATOR CE.s b
y =15
— =
- t-
Sifetics

H
(3]

T



TIMING DIAGRAMS

READ CYCLE
+3
ADDRESS X1 5V
ov
“0" STORED Vi
= OH
Do 1.5V
1" STORED VoL
les-TAA.

Address Access Time

[______3\,
S e 1.5v 1.5V
CHIP ENABLE
ov
7cz-—1 - TCD 31

Do Nﬂtsv

]15V

Chip Enable/Disable Times

WRITE CYCLE

ADDRESS X‘ 5v 1.5v
ov

| Twsp TWHY
- : i S
o] 1.5v 1.5V
IN \ g 7
- - ov
TwsC ] l TWHD
——— &
CHIP ENABLE 1.5V ]t1 5V
ov
F—TwsA Ty TWHC -
S —"'S
WRITE ENABLE 3\1 sV ]Z1 5V
ov
l==TWD Dy =0
- Vo
Do 15V Dy =1 o
L
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MEMORY TIMING DEFINITIONS

Tce

Tco

TaA

Twsc

TwHD

Twp

Twsa

Twsp

Twbp

TwHC

TwHA

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

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

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

Required delay between 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 deiay between begin-
ning of valid Data Inputand 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.



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 25uA for a high level and -250uA
(S548200/201/301) or -100uxA
(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 terminals to share
a common 1/0 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°Cto +75°C)is
specified as N745200/201/301, F or N, and
the military temperature range (-55°C to
+125°C) is specified as S545200/201/301, F
only.

54/74S200-F,N ® 54/74S201-F,N e 54/74S301-F,N

FEATURES PIN CONFIGURATION

® Address access time: F,N PACKAGE*
N74S200/201/301: 50ns max
$545200/201/301: 70ns max

® Write cycle time: N [76] vee
N7485200/201/301: 50ns max A [7] [15] A,
$54S200/201/301: 60ns max & 5] or

e Power dissipation : 1.5mW/bit typ ! :

e Input loading: cE, [2] [13] o
N745200/201/301: -100.A max e, [5] 2] we
$545200/201/301: -250.A max 5. 5] me

e OQutput blanking during Write

e On-chip address decoding A 2] 1] A

e Output option: ano [&] Eipy
54/74S200/201: Tri-state
54/748301: Open collector *F= Cerdip

¢ Schottky clamped N = Plastic

e TTL compatible

APPLICATIONS

* Buffer memory

e Writable control store

e Memory mapping

e Push down stack

e Scratch pad

TRUTH TABLE

MODE CE* | WE | DN Dout
54/74S301 54/74S200/201
Read 0 i 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; “1” = One or more CE inputs high.

X = Don't care.

BLOCK DIAGRAM

An,
49 2) An

]

1

A AD- i
Ao | oress ‘(;f |
2 i
(13)7] PUFEER DECODER |

i

]

]

As
(18)

16 X 16
MATRIX

As o AD-
DRESS
A O =1 BuFFER

1:16
(Y) DECODER

SENSE AMPLIFIERS

DATA
INPUT

oI
WRITE AMPLIFIERS
B | BUFFER

(—O WE

| outPuT
BUFFER

DI

SiNOtiCS
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ABSOLUTE MAXIMUM RATINGS

54/745200-F,N ® 54/74S201-F,N e 54/74S301-F,N

PARAMETER RATING UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +5.5 Vdc
Output voltage Vdc
Vourt High (54/74S301) +5:6
Vo Off-state (54/74S200/201) +5.5
Temperature range °G
TA Operating
N745200/201/301 0 to +70
S545200/201/301 -55 to +125
TstG Storage -65 to +150

DC ELECTRICAL CHARACTERISTICS N74S200/201/301: 0°C < Ta < +70°C, 4.75V < Ve < 5.25V
S$545200/201/301: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V

PARAMETER TEST CONDITIONS N74S5200/201/301 $545200/201/301 UNIT
Min Typ! Max Min | Typ'| Max
Input voltage Vv
ViL Low?2 Vce = Min 0.85 0.8
ViH High2 Vce = Max 2.0 2.0
Vic Clamp 23 Vce = Min, IiIN =-18mA -0.8 -1.2 -08 | -1.2
Output voltage Vce = Min Vv
VoL Low24 loL = 16mA 0.35 0.45 0.30 | 0.50
VoH High (N74S200/201)2.5 lon = 10.3mA 24
VoH High (S54200/201)2.5 loH = -5.2mA 2.4
Input current3 Vce = Max
I At VIN Max VIN = 5.5V 1 1 mA
L Low ViL = 0.45V -10 -100 -10 | -250 uA
liH High ViH = 2.7V 1 25 1 25 kA
Output current
loLk Leakage (54/74S301)6 ViH =2V, Vo = 5.5V | 40 il 50 nA
loloFF) Hi-Z state (54/74S200/201)6 Vce = Max, Vo = 5.5V 1 40 1 100 wA
ViH =2V, Vo = 0.4V =1 -40 -1 -100
los Short circuit (54/74S200/201)7 Vce = Max, Vo = 0V -30 -100 | -30 -100 mA
lcc Vcce supply current8 Vcc= Max 80 130 80 130 mA
Vcc = Max, Ta = +125°C 99
Capacitance Vce = 5.0V pF
CiN Input VIN = 2.0V 5 5
Cour Output Vourt = 2.0V 8 8
48 smnmins




—256-BIETH YT — 54/745200/201 (TS}

— SIS =
54/74S200-F,N e 54/74S201-F,N e 54/74S301-F,N

m

¢

AC ELECTRICAL CHARACTERISTICS R. =2700, CL = 15pF, See ac test load
N748200/201/301: 0°C < Ta < +70°C, 4.75V < Vcc < 5.25V
$545200/201/301: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V

N745200/201 $545200/201
PARAMETER® TO FROM TEST CONDITIONS UNIT
Min | Typ! | Max | Min [Typ'| Max

Access time BD.E ns
Wy Lowieingn Address 40 | 50 4 | 70 ’
tPHL High to low =
tPLH Low to high Address RL1=270Q, RL2=1kQ o

Enable time ns
tzL Low CD.F.G ; E
8 High C.D.F.G Output Chip enable 35 45
tPHL High to low C.D.E Output Chip enable | RL1=270Q, RL2=1k(

Disable time ns E
tLz Low CD.F.G ] _
fuz High C.DF.G Output Chip enable CL=5pF 20 30
tPLH Low to high CDE Chip enable _ - =
tPHL High to low CD.E Output Write enable RLF=2T0LL, Remiki =
tLz Low DG
P High D& Output | Write enable CL=5pF 30 40 sl

Sense recovery time ns o
tzL Low D.F
tzH High D.F . r &
tsRr Sense D

Pulse width H ns =
tw Write enable 40 . 50

RL1=270Q, RiL2=1kQ

Setup and ns

hold time D
ts Setup time Write enable Address 0 0
tH Hold time Address Write enable 10 10
ts Setup time Write enable Address - s
tH Hold time Address Wite enable | 2700, Riz=1kD
ts Setup time Write enable Data 40 50
tH Hold time Data Write enable 10 10
ts Setup time Write enable Data RL1=2700, RL2=1kQ
tH Hold time Data Write enable
ts Setup time Write enable | Chip enable 0 0
tH Hold time Chip enable | Write enable 0 0
ts Setup time Write enable | Chip enable i o
tH Hold time Chip enable | Write enable Rur=2Tgel, Ror= 1k

SiNOLES a9




AC ELECTRICAL CHARACTERISTICS

54/74S200-F,N e 54/74S201-F,N ® 54/74S301-F,N

(Cont'd) RL =270, CL = 15pF, See ac test load

N74S200/201/301: 0°C < Ta < +70°C, 4.75V < Vcc < 5.25V

S$545200/201/301: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V

N74S301 $54S301
9 TEST CONDITIONS UNIT
PARAMETER TO FROM S Min | Typ' | Max | Min | Typ | Max
Access time BD.E ns
tPLH Low to high A
tPHL High to low gt
tPLH Low to high Address RL1=2700Q), RL2=1k() 40 50 40 70
Enable time ns
tzL Low CDF.G Chi
ip enable
tzH High CDF.G Spe i
tPHL High to low C.D.E Output Chip enable | RL1=270Q, RL2=1kQ 35 45
Disable time ns
tLz Low C,D.F.G X "
iz High C.D.F.G Output Chip enable CL=5pF
tPLH Low to high C.D.E Chip enable _ 5 20 30
tu.  High to low CDE Cutpet Write enable | AL1=2704, RL2=1k0 30 40
tLz Low DG ) .
> High D.G Output Write enable CL=5pF
Sense recovery time ns
tzL Low D.F
tzH High D.F
tsR Sense D 40 50
Pulse widthH ns
tw Write enable
RL1=270Q), RL2=1kQ) 40 50
Setup and ns
hold time D
ts Setup time Write enable Address
tH Hold time Address Write enable
ts Setup time Write enable Address . = 0 0
tH Hold time Address Write enable | FL1=2700 RL2=1k 4 10
ts Setup time Write enable Data
tH Hold time Data Write enable
ts Setup time Write enable Data RL1=2700, RLo=1k 40 50
tH Hold time Data Write enable 10 10
ts Setup time Write enable | Chip enable
tH Hold time Chip enable | Write enable
ts Setup time Write enable | Chip enable | o  _5200 R =1k 0 0
tH Hold time Chip enable | Write enable LS e 0 0
NOTES
1. All typical values are at Vcc = 5V, Ta = +25°C.
2. All voltage values are with respect to network ground terminal.
3. Test each input one at a time.
4. Measured with a logic high stored. Output sink current is supplied through a resistor to Vcc.
5. Measured with logic stored, and Vi_ applied to CE1, CE2 and CE3.
6. Measured with Vin applied to CE1, CE2 and CE3.
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. See timing diagram notes.
50
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TIMING DIAGRAMS

54/74S200-F,N e 54/74S201-F,N e 54/74S301-F,N

TEST LOAD CIRCUITS

READ CYCLE

ADDRESS
INPUTS
(SeeNoteB) _____J

v

\1.5V

Y 11

tPLH
OUTPUT

(S1 and S2 CLOSED) 1.5V

Address Time From Address

54/74S200/201
Vee
s1
TEST
POINT
AL
FROM OUTPUT T

CEyza
(SeeNote C) — \

UNDER TEST O

INPUTS __

:

oatA wsv_ —
INPUTS __

e t

CEvas 8

15v

ma——

—_—]

OUTPUT
(See Note A)

VOLTAGE WAVEFORM 1
(S1 CLOSED, S2 OPEN,
See Note A)

VOLTAGE WAVEFORM 2
(S1 OPEN, S2 CLOSED,
See Note A)

sV
[ tpHL =~c
ouTPUT S e
See Note A) — ]
(See:Nole:A) 15V
VOLTAGE WAVEFORM 1 [e—tzp s2
(S1 CLOSED, S2 OPEN, e
See Note A)
1.5V
CL includes probe and jig capacitance. =
D pp— All diodes are 1N3064
1.5V
VOLTAGE WAVEFORM 2
(S1 OPEN, S2 CLOSED,
See Note A) 54/74S301
Vee
Chip Enable and Disable Time
Ri1
FROM OUTPUT
WRITE CYCLE UNDER TEST
g |_5 — CL RL2
ADDRESS ey I

CL includes probe and jig capacitance.
All diodes are 1N3064

NOTES

A. Waveform 1is for the output with internal conditions such that the output is low except when disabled.
Waveform 2 is for the output with internal conditions such that the output is high except when
disabled.

B. When measuring delay times from address inputs, the chip enable inputsare low and the write enable
input is high.

C. When measuring delay times from chip enable inputs, the address inputs are steady-state and the
write enable input is high

D. Input waveforms are supplied by pulse generators having the following characteristics: tr < 2.5ns, tf <
2.5ns, PRR < 1MHz, and Zout = 50Q.

E. tpLH propagation delay time, low-to-high level output, teHL propagation delay time, high-to-low level
output.

F. tzn 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.

Sifnotics
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82S09-I,N
DESCRIPTION APPLICATIONS PIN CONFIGURATION
The organization of this Qewce gllows byte e Buffer memory I,N PACKAGE*
manipulation of data, including parity. e Control register
Where parity is not monitored, the ninth bit e FIFO memory A 1] 78] vee
can be used as a flag or status indicator for e Push down stack a ] [77] A
each word stored. With atypical accesstime e Scratch pad ) ’
of 30ns, it is ideal for scratch-pad, push- N EX [25] A,
down stacks, buffer memories, and other in- 1o (2] _z_§_| A,
ternal memory applicat_ions in whi.ch cost \ (5] 7] o
and performance requirements dictate a
wide data path in favor of word depth.  [6] 23] o,
The 82S09 features open collector outputs, w2} =
chip enable input, and a very low current « 5] 21] 0
pnp input structure to enhance memory ex- 1. ] 20] o,
pansion. ' [[] [75] o
During Write operation, the logic state of the L 1] 5] o.
device output follows the complement of v [ 1o
the data input being written. This feature al- o ’
lows.faster execution of Write-Read cycles, we [13] 18]/0s
enhancing the performance of systems uti- Gnp [1a [15] ce
lizing indirect addressing modes, and/or re- »
quiring immediate verification following a 1 = Geramic
B N = Plastic
Write cycle.
The 82809 is available in the commercial TRUTH TABLE
and military temperature ranges. For the
commercial temperature ranges. (0°C to MODE CE WE In ONn
+75°C) specify N82S09, and for the military
temperature range (-55° C to +125° C) speci- Read 0 1 X Complement of data stored
fy S82S09. _
Write 0" 0 0 0 1
FEATURES W.rl’(e 1 0 0 1 0
¢ Address access time: Disabled 1 X X 1
N82S09: 45ns max :
$82509: 80ns max Xi=iDoiLoArY
e Write cycle time:
N82S09: 45ns max
$82S09: 75ns max BLOCK DIAGRAM
e Power dissipation: 1.3mW/bit typ
® |nput loading:
N82S09: -100uA max
$82S09: -150.A max T @4 o
e Output follows complement of data input _ I = % ;
during Write :° 26) % | N
e On-chip address decoding A o27) | ADDRESS :> 1.32 | 32x18 2 oo o,
e Schottky clamped Az m BUFFER DECODER | MATRIX ] g e g:
e Fully TTL compatible A o2 | 3 [ue o,
17)
| )
32
1I_—————— — 18 ﬁ
(3)
A; O— | i SENSE
B &l l 9:18 MUX D AMPL
(5)
e — .
1, © 2 INPUT —_—'\‘/I
3 l o
(8) WRITE AMPL R/W L—0OWE
:; ; 5 BUFFER ] PP
s O \10) E
(1)
ho- = vee = @8 S0
GND = (14) ek
( )= Pin number
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82S09-1,N
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Ve Supply voltage +7 Vdc
VIN Input voltage +8.5 Vdc
Output voltage Vde
VoH High (82S10) +5.5
Ta Temperature range °C
Operating
N82S09 0to +75
S82S09 -55 to +125
TsTG Storage -65 to +150
DC ELECTRICAL CHARACTERISTICS1 N82S09: 0°C < Ta <+75°C, 4.75V < Vcc < 5.25V
S$82S09: -55°C < Ta < +125°C, 4.5V < Voo < 5.5V
N82S09 $82S09
PARAMETER!
TEST CONDITONS Min Typ2| Max | Min Typ2 | Max UNIT
Input voltage Vv
ViL Low Vce = Min .85 .80
ViH High Vcec = Max 2.0 2.2
Vic Clamp3 Vce = Min, IN =-12mA -1.0 -1.5 -1.0 -1.5
Output voltage v
VoL Low4 Vce = Min, loL = 6.4mA 0.35 0.5 0.35 0.5
Input current LA
L Low VIN = 0.45V -10 -100 -10 -150
IH High ViN = 5.5V 1 25 1 40
Output current ak
loLk Leakage5 Vce = Max, Vout = 5.5V 1 40 1 60
lcc Vcc supply currenté Vcec = Max 150 190 150 200 mA
Capacitance Vece =5.0V pF
CiN Input ViN = 2.0V 5 5
Court Output Vout = 2.0V 8 8
SifnOtics 53
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82S09-1,N

AC ELECTRICAL CHARACTERISTICS R1=6000, Rz = 9000, CL = 30pF, See ac test load
N82S09: 0° < Ta < +75°C, 4.75V < Ve < 5.25V
$82S09: 55°C < Ta < +125°C, 4.5V < V¢ < 5.5V

S— . N82S09 $82S09
ER FROM
o Min Typ2 Max Min Typ2 Max unIT
Access time ns
TaA Address 30 45 30 80
Tce Chip enable 15 30 15 50
Tco Disable time Output Chip enable 15 30 15 50 ns
Twp Valid time Output Write enable 25 50 25 80 ns
Setup and hold time ns
Twsa Setup time ;
TWHA Hold time Write enable Address 5 0 10 0
TwsD Setup time " : 35 25 50 25
Ty Hold time Write enable Data in 5 0 5 0
Twsc Setup time ;
Twhe Hold time Write enable CE 5 0 10 0
Pulse width ns
Twp Write enable 35 25 50 25
NOTES

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

2. All typical values are at Vcc =5V, 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 Vi applied to CE.

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

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

8. The operating ambient temperature ranges are guaranteed with transverse air flow exceeding 400 lin-
ear feet per minute and a 2-minute warm-up.

TEST LOAD CIRCUIT

VOLTAGE WAVEFORM

LOADING CONDITION

S
PULSE —_—
GENERATOR Vice
5.0V 1K 1 l ?
O_M—:L AA., Ay A A Ve
A
o As
5.0V
= R,
PULSE 5
GENERATOR [ == OV N
WE
1 ST
—_ \ (CAPACITANCE INCLUDING
N SCOPE AND JIG)
PULSE
GENERATOR [ g =
No—|CE
i GND

All resistors values are typical and in ohms

+ Silnotics

INPUT PULSES

ALL INPUT PULSES

OV ————

ov
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TIMING DIAGRAMS
READ CYCLE
43
ADDRESS )(1 sV
ov
0" STORED Vi
On 1.6V
1" STORED Vou
fe— TaaA
Address Access Time
3v
CHIP ENABLE 1.5V 1.5v
ov
Tce —’1 “— Teo
___________________ VoH
On 1.5V 1.5V
VoL
Chip Enable/Disable Times
WRITE CYCLE
+3
ADDRESS thv 1.5V
ov
| Twsp TWHA |=—
i e - s e s +3
In 1.5v 1.5V
e s s o el ov
Twsc —= — TwHD |=— 3
CHIP ENABLE 1.5V 1.5V
ov
L— Twsa Twp Twuc—']
WRITE ENABLE ) 1.5V KLSV
ﬁ / .
Twp Iy ="0
———————— — —— — ———— VOH
On 1.5V In="1
e e e en o e o e VOL
- t-
Silnotics

82S09-1,N

MEMORY TIMING DEFINITIONS

Tce

Tcop

TaA

Twsc

TwHD

Twp
Twsa

Twsp

Twp

TwHc

TwHA

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

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

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

Required delay between 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.

o
(3
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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 +5V
power supply and features very low current
pnp input structures. They include on-chip
decoding and achip 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. The 82S10
and 82S11 are also available in the military
temperature range (-55°C to +125°C) and
are specified as S82S10/11.

FEATURES

e Address access time:
N82S10/11: 45ns max
$82S10/11: 70ns max
N82S110/111: 35ns max

® Write cycle time:
N82S10/11: 45ns max
$82S10/11: 75ns max
N82S110/111: 40ns max

e Power dissipation: 0.5W/bit typ

* Input loading:

N82S10/11: -250A max
$82S10/11: -250uA max
N82S110/111: -250p.A max

e Output options:

82510/110: Open collector
82S11/111: Tri-state

On-chip address decoding

Non-inverting output

Blanked output during Write

Fully TTL compatible

56

82S10/110-F,N e 82S11/111-F )N

APPLICATIONS PIN CONFIGURATION
e High speed main frame
e Cache memory F,N PACKAGE
e Buffer storage CE v
® Writable control store “ E ] Yoo
A [2] [75] Oin
AT 7] we
A, [4] 13] As
A [5] E A,
A [6] 1] A,
Oour [7] [10] A
GROUND [ ] (9] A
*F = Cerdip
N = Power plastic
TRUTH TABLE
s — D
MODE CE WE D our
82810/110 82811/111
Read 0 1 X Stored Stored
data data
Write "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
Oi [ pata
l WRITE AMPLIF!ERE B'::FUETR '-[T;DD-
| —
i
An, B
A (2) An !
o 3) | apo- 1.32 |
A, : 32x32 R'W —0 We
A, O] BUFFER :3 oECODER ! MATRIX o
(5)
e |
'—3‘2_\ P CE TO CE
T — y32
l SENSE AMPLIFIERS 4}—— 23:;‘:; —(W-ODO
A, O—a=d
A Ot An. B ’t_ ''''''' *32
A, oﬂ ADD: - 132 l
NpCE ehteen (Y) DECODER
Aol
:[131

sifnotics




ABSOLUTE MAXIMUM RATINGS

PARAMETER! RATING UNIT
Vce 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
Ta Operating
N82S10/11/110/111 0 to+75
S82510/11 -55 to +125
TsTtG Storage -65 to +150

82S10/110-F,N ® 82S11/111-F N

DC ELECTRICAL CHARACTERISTICS2 N82S10/110/11/111: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V
$82510/11: -55°C < Ta < +125°C, 4.5V < V¢g < 5.5V

N82S10/11/110/111 $82S10/11
PARAMETER TEST CONDITIONS UNIT
Min Typ3 Max Min Typ3 Max
Input voltage \"
ViL Low1 Vce = Min .85 .80
ViH High1 Vce = Max 2.1 2.1
Vic Clamp14 Vee = Min, IIn = -12mA -1.0 -1.5 -1.0 =1.5
Output voltage Vce = Min \%
VoL Low15 loL = 16mA 0.35 | 045 0.35 | 0.50
VoH High (82S11/111)16 loH = -2mA 24 24
Input current uA
I Low Vin = 0.45V -10 -250 -10 -250
IiH High ViN = 5.5V 1 25 1 40
Output current Vce = Max
loLk Leakage (82S10/110)7 Vout = 5.5V 1 40 1 60 uA
lo(oFF) Hi-Z state (82S11/111) Vout = 5.5V 1 60 1 100 A
VouT = 0.45V7 -1 -60 -1 -100
los Short circuit (82S11/111)8 VouTt = 0V -20 -100 -20 -100 mA
Icc Vcce supply current® Vce = Max mA
0<Ta<25°C 120 155 120 155
Ta =25°C 95 130 95 130
Ta<0°C 170 170
Capacitance Vce = 5.0V pF
CiN Input VIN = 2.0V 7 4
Cour Output Vourt = 2.0V
Siljnotics 57
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AC ELECTRICAL CHARACTERISTICS2 Rj=2700, Rz = 6000, CL = 30pF
N82S10/110/11/111: 0°C.< Ta < +75°C, 4.75V < Ve < 5.25V
$82510/11: -55°C < Ta < +125°C, 4.5V < Ve < 5.5V

82510/110-F,N e 82S11/111-F,N

N82S10/11 N82S110/111 $82S510/11
PARAMETER TO FROM UNIT
Min | Typ3| Max | Min | Typ | Max| Min | Typ3| Max
" Access time ns
Taa  Address 30 45 35 30 70
Tce Chip enable 15 30 25 15 45
Disable time ns
Tco Output Chip enable 15 30 25 15 | 45
Twp Output Write enable 20 30 25 20 | 45
Twr Write recovery time 20 30 25 20 45 | ns
Setup and hold time ) ns
Twsa Setup time . 5 0 5 15 0
Twha Hold time Write enable Address 5 0 10 10 0
Twsp Setup time . . 40 30 30 55 35
TwHp Hold time Write enable Data in 5 5 . A -
Twsc Setup time ) _
TwHc Hold time Write enable CE 5 0 5 5 0
Pulse width ns
Twp  Write enable10 35 25 25 50 25
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:

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

@ya junction to ambient - still air - 90° C/watt

6Ja junction to case - 20°C/watt

All typical values are at Vcc = 5V, Ta = 25°C.

Test each input one at a time.

Measured with a logic low stored. Output sink current is supplied through a resistor to Vcc.
Measured with Vi_ applied to CE and a logic high stored.

Measured with Vii applied to CE.

Duration of the short circuit should not exceed 1 second.

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

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

©®NDO AL

o

TEST LOAD CIRCUIT

VOLTAGE WAVEFORM

LOADING CONDITION

Vee
K r

PULSE Nos| ————
GENERATOR —
BV W & A A v
L o]t Ri Bl cc
v
- S A Vée
ot A
[ b=
= o— A Ry
L% Dout
PULSE | ouT
GENERATOR | o WE
1 3 T
(CAPACITANCE INCLUDING
= DN SCOPE AND JIG)
PULSE | o =
GENERATOR | N\ =5 =
1 GND |

ov

INPUT PULSES

ALL INPUT PULSES

43,0V — = ——

Measurements: All circuit delays are measured at the
+1.5V level of inputs and output.
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TIMING DIAGRAMS

READ CYCLE
3 3v
ADDRESS}{" 5V e F
oV CHIP ENABLE
17STORED v,
Doyt 1.5V
“0"STORED ..
Taa
Address Access Time Chip Enable/Disable Times
WRITE CYCLE
+3
ADDRESS —}<1 5V 1.5V
ov
| TwsD TWHA
— r~ -3
/
Din 1.5V 1.5V
\ 0" /
(0 - ov
TWSC —] l=TwHD
-3
CHIP ENABLE 1.5V 1.5V
ov
Twsa Twe TWHC
3
WRITE ENABLE 3\1 sV ]11.5v
ov
|=—TwbD ——TWR—— O
IN="17
e ——— r OH
4
1.5V 1.5v —
Dour j \/ oin-"0",
oL

sifnotics
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MEMORY TIMING DEFINITIONS

TwR

Tce

Tco

TAA

Twsc

TwHD

Twp
Twsa

Twsp

Twbp

TwHC

TwHA

Delay between end of Write En-
able pulse and when Data Output
becomes valid. (Assuming Ad-
dress still valid—not as shown.)
Delay between beginning of Chip
Enable low (with Address valid)
and when Data Output becomes
valid.

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

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

Required delay between 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 Inputand end of
Write Enable pulse.

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

(3]
(7]
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DESCRIPTION

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

Both the 93415A and 93425A require a
single +5V 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 tri-state
outputs for optimization of word expansion
in bused organizations.

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

60

FEATURES

93415A-F N e 93425A-F N

PIN CONFIGURATION

e Address access time: 45ns max
e Write cycle time: 45ns max F,N PACKAGE*
® Power dissipation: 0.5mW/bit typ
* Input loading: -250.A max a3 18] vec
* On-chip address decoding A [Z] 5] o
e Output options: a 3] 2] we
93415A: Open collector an 3] 7] a
93425A: Tri-state . .
¢ Non-inverting output A 5] [12] A,
¢ Blanked output during Write a, (] [17] &
e Fully TTL compatible oour [ 7] A
APPLICATIONS T g
e High speed main frame *F = Cerdip
e Cache memory N = Power plastic
e Buffer storage
e Writable control store
TRUTH TABLE
— . Dout
MODE CE WE DIN
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
E DATA ]
r WRITE AMPLIFIERS l:; B'[';':;JETR HOD»
j—
1
o An X
Ao O o :
A, O—sml
oLt pDE: =\ ‘(':)2 ! 32x32 RW }—o0 WE
Ajo'_M— BUFFER _V DECODER| | MATRIX (14)
A.o:—:—- I 4
_;2“ P cE [5OcE
1 }- ———————— { 32
L SENSE AMPLIFIERS }—— gg::é’; ——0 00
molh g _poil——== 1=
A oloL]| aoo- An, An 0
A’ 1) BTJEE; (Y) DECODER J
(12)
(13)
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ABSOLUTE MAXIMUM RATINGS

PARAMETER! RATING UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +5:5 Vdc

Output voltage Vdc
VoH High (93415A) +5.5
Vo Off-state (93425A) +5.5

Temperature range °C
TA Operating 0to +75
Tsre Storage -65 to +150

DC ELECTRICAL CHARACTERISTICS

0°C < Ta < +75°C, 4.75V < Ve < 5.25V

93415A-F,N e 93425A-F N

LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ? Max
Input voltage Vv
ViL Low1 Vce = Min .85
ViH High1 Vce = Max 2.1
Vic Clamp1.3 Vce = Min, IN=-12mA -1.0 -1.5
Output voltage Vce = Min \Y
VoL Low14 loL = 16mA 0.35 0.45
VoH High (93425A)1.5 loH = -2mA 2.4
Input current rA
i Low VIN = 0.45V -10 -250
liH High Vin= 5.5V 1 25
Output current Vce = Max
loLk Leakage (93415A)6 Vout = 5.5V 1 40 wA
lo(oFF) Hi-Z state (93425A) Vour = 5.5V 1 60 A
Vourt = 0.456 -1 -60
los Short circuit (93425A)7 Vout =0V -20 -100 mA
Icc Vcce supply current8 Vce = Max mA
0<Ta<25°C 120 155
Ta =25°C 95 130
Ta<0°C 170
Capacitance Vce = 5.0V pF
CiN Input ViN = 2.0V 4
Cout Output Vout = 2.0V 7
Sifjnotics 61
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93415A-F,N e 93425A-F N

AC ELECTRICAL CHARACTERISTICS® R1=2700,R2= 6000, CL = 30pF, 0°C<TA<+75°C,4.75V<Vcc =5.25V

LIMITS
PARAMETER TO FROM UNIT
R Min Typ2 Max

Access time ns
TAA Address 30 45
Tce Chip enable 15 30

Disable time .
Tco Output Chip enable 15 30
Twop Output Write enable 20 30

ns

TwR Write recovery time 20 30 ns

Setup and hold time ns

- Twsa Setup_tnme Write enable Address 5 0
TwWHA Hold time ‘

TwsD Setup time10 _ . = -
I Da
TWHD Hold time Write enable ta in s 5
Twsc Setup time
TwHC Hold time

Pulse width ns
Twp Write enable11 35 25

Write enable CE 5 0

NOTES

All voltage values are with respect to network ground terminal.

All typical values are at Vcc = 5V, Ta = 25°C.

Test each input one at a time.

Measured with a logic low stored. Output sink current is supplied through a resistor to Vcc
Measured with Vi_ applied to CE and a logic high stored.

Measured with V4 applied to CE.

Duration of the short circuit should not exceed 1 second.

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

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:

6y junction to ambient at 400fpm air flow-50° C/watt

6 Ja junction to ambient-still air-90° C/watt

6 Ja junction to case-20° C/watt

10. For minimum Write pulse width.

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

TEST LOAD CIRCUIT VOLTAGE WAVEFORM
Vee LOADING CONDITION INPUT PULSES

1K r

D NN A DN

©

GENERATOR

P —
PULSE \O— e
(—
510
=y

+5.0V 1K

A, Ay A; A, Vcc
A, ALL INPUT PULSES

+3.0v
As 90%

—v
o As oV 10%
— A, Sns n:
R, f
-—
+3.0V
ISmess 10%
90%

DUT ov
WE Sns
P e —f t—
R2 < CL

(CAPACITANCE INCLUDING
SCOPE AND JIG)

i,
P

||}—0

PULSE L

GENERATOR

i,
7

A
A A4

PULS|
GENERATOR

-||—o/<L o L

Ce
GND
=

Measurements: All circuit delays are measured at the +1.5V level of inputs and output.
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TIMING DIAGRAMS

ADDRESS

READ CYCLE

'S

+3

CHIP ENABLE

“1" STORED

3v

Dour 1.5V
0" STORED

fe—TaA

Address Access Time

Chip Enable/Disable Times

WRITE CYCLE

ADDRESS 1.5V

ov

Twsp TWHA
G +3
Din
g
TwSC —| le—TWHD

+3
CHIP ENABLE 15V 1.5V

ov

Twsa Twp Twuc——l

WRITE ENABLE

Dour

SilNOLES

93415A-F,N e 93425A-F N

MEMORY TIMING DEFINITIONS

Twr

Tce

Tco

TaA

Twsc

TwHD

Twep
Twsa

Twsp

Twp

TwHC

TwHA

Delay between end of Write En-
able pulse and when Data Output
becomes valid. (Assuming Ad-
dress still valid—not as shown.)
Delay between beginning of Chip
Enable low (with Address valid)
and when Data Output becomes
valid.

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

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

Required delay between 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 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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OBJECTIVE SPECIFICATION

DESCRIPTION
The 825208 and 82S210 data inputs and

held in the address latches, independent of
any other control signals. A positive pulse

82S208-F

PIN CONFIGURATION

82S210-F,N

outputs are common (common 1/0) with  on the L line will cause a new address state 825208 .
separate outputdisable (OD) linethatallows to be strobed into the latches. F PACKAGE
ease of read/write operations using a com-
mon bus. FEATURES o, [0 22] vee
The address inputs have a latch feature ° Access time: o, [2] [21] &
controlled by a latch control pin (L). In the ‘s\ddf‘.’% 60ns max o, [3] 0] A
Transparent mode, the L pin is held high trobe: 70ns max o [ b
and the read or write location is accessed ® On-chip address latches ‘
directly from the address inputs. In the © Tri-state outputs o, [5] 18] A
Latched mode, a negative transitiononthe L ® Schottky clamped TTL o, [] [17] A,
line causes the present address state to be o, [7] ] A
TRUTH TABLE o 5] =N
—_ = = DN WE [ig] 3] ©
MODE WE CE oD L IN/OUT — 5 &
Disable output X X 1 X High Z
Disable R/W X 1 X X High Z
Write 0 0 1 X Data in 828210 :
Read 1 0 0 X Data out F,N PACKAGE
Transparent address X X X 1 -
Hold address X X X 0 v
o [T 23] vee
X = Don't care
o, [Z] 23] &,
D, [3 22] A
BLOCK DIAGRAM E =
o, [2 21] A
; o 5] e
l o, [6] [19] A,
e i) — 72 D, E_" 1__31 A
- s o, O] s
32 0, E 6] A
Ay = oEC. MEMORY CELL MATRIX o6 E @) ©
ADDR. 710 10F 32X72 = 2304
Ay —»=| BUFF. 53 WE E E NC
Ay ——p ——
Ay ——p] *F = Cerdip
I l ll N = Plastic
Ay — ———1—-»' Y DEC. 1 OF 8 (X9)
TYPICAL 1/0 STRUCTURE
. W.CE
W | o READ/WRITE CKTS.
CONTROL =
CE === LOGIC
e EERREEER
D, D, D, D, D, Di Dy D; Dy
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +5.5 Vdc
Vo Off-state output voltage +5.5 Vdc
Temperature range °C
Ta Operating 0 to +75
Tsta Storage -65 to +150
64
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OBJECTIVE SPECIFICATION

DC ELECTRICAL CHARACTERISTICS 0°C < Ta +75°C, 4.75V < V¢ 5.25V1

82S208-F * 825210-F,N

LIMITS2
PARAMETER TEST CONDITIONS UNIT
Min Typs Max
Input voltage Vv
ViL Low .85
ViH High 20
Vic Clamp#4 IiIN =-18mA -0.8 -1.2
Output voltage CE = Low, OD = Low \'
VoL Low lout = 9.6mA 0.5
VoH High lout = -2maA, 24 3.3
High stored
Input current kA
L Low ViN = 0.45V -100
lIH High VIN + 5.5V 25
Output current
10(OFF) Hi-Z state CE = Low, OD = High, Vourt = 5.5V 40 uA
CE = High, Vout = 0.5V -100
los Short circuit4.5 Vout = 0V -20 -70 mA
Icc Supply current 135 185 mA
Capacitance Vece = 5.0V pF
CiIN Input VIN = 2.0V 5
Cour Output Vourt = 2.0V, CE = High, OD = High 8
AC ELECTRICAL CHARACTERISTICS 0°C<Ta<70°C, 475V < Vcc < 5.25V
LIMITS
PARAMETER TO FROM UNIT
Min Typ Max
Access time ns
TaA Address Output Address 60
TaL Strobe Output Latch 70
Enable time ns
ToEe Output Output oD 35
Tce Output Output Chip enable 35
Disable time ns
Top Output Output oD 35
Tco 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
Tsp Setup time Write Data 35
THD Hold time Data Write 10
TsA Setup time Write Address 10
THA Hold time Address Write
TsLw Setup time Write Latch 15
THLW Hold time Latch Write 10
Tso1 Setup time (from Chip enable oD 5
disabled state)
Tso2 Setup time (from Data in oD 35
enabled state)
THO Hold time oD Chip enable 5
NOTES on following page.
sifnotics 65
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OBJECTIVE SPECIFICATION

NOTES

8

The operating ambient temperature ranges are guaranteed with transverse air flow
exceeding 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 =5V, Ta = 25°C.
4. Measured on one pin at a time.
5. Duration of los test should not exceed one second.
TIMING DIAGRAMS
ENABLE/DISABLE
op
LTQE Too-‘l
C? A‘
<~—Tce—1 Tco
Dour NK )(
READ MODE
A A X
|‘— TsL i THL ! Tssa i Twn.—’i
E k (LATCHED) i (STROBE) k (LATCHED)
| Tk i — Ty —-——>|
Dour ‘X X
WRITE MODE
op % *
I Tsoz | |
_.l Tso1 '_— = Tho [+
X /
Freed | -
) U | | ¥
I'— Tsa —’| | i‘— 1'“A_’I
DiN | X (VALID) |
| |‘—'so —’|<_THD_’{
: X i
| v l
T f
(STROBE) | (LATCHED) |
I‘—Tsw —'l —’l |"— THLW
66 sifnotics
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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

e High speed main frame
Cache memory

Buffer storage

Writable control store

82S400/400A - | ® 82S401/401A - |

FEATURES PIN CONFIGURATION
® Address access time: *
82S400/401: 70ns max ERACKADE
82S400A/401A: 45ns max ] ] v
e Write cycle time: 70ns max ol e
* Power dissipation: 0.12mW/bit typ A 2] [17] A,
® Input loading: -150uA max A, [3] [76] A
® On-chip address decoding a 3] [75] A
¢ Output options: ; :
82S400: Open collector A 2] 2] e
82S5401: Tri-state a [6] 73] A,
* Non-inverting output oour [7] [72] A
* Blanked output during Write wE [3] o
® Fully TTL compatible N
Gno [9] 0] CE
*| = Ceramic
TRUTH TABLE
| gz Dour
MRE CE | WE | DIN [ g2s400 825401
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 1 High-Z

X = Don’t care

BLOCK DIAGRAM

Dl | pata
[ WRITE AMPLIFIERS l: INPUT fe—O DI
Bi | BUFFER | (11)

1
(1) T
A, O— An ]
A (2) " An :
1 (3) ADD- _}\ 1:64 |
A;OW— RESS —1/ (x) |
DECODER
A0 - BUFFER ;
o—s |
(6) !
L]
64

64X64 R/W OWE
MATRIX T
—| ce cE

(10)

OUTPUT
I SENSE AMPLIFIERS ‘]—— BUFFER P—{>7—)ODO

As

A, O—

7 "1a) | apD- An. An
A.°1—5> RESS

A, 054] BUFFER

ABSOLUTE MAXIMUM RATINGS

PARAMETER! RATING UNIT

Vce Power supply voltage 7 Vdc
VIN Input voltage +5.5 Vdc

Output voltage Vdc
VoH High (825400) +5.5
Vo Off-state (82S401) +5.5

Temperature range °C
TA Operating 0to +75
Tsta Storage -65 to +150

Si!llll!tiﬂﬁ 67
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L ' 82S400/400A - | ® 82S401/401A - |

DC ELECTRICAL CHARACTERISTICS 0°C < Ta<+75°C, 4.75V < Vcc < 5.25V
LIMITS
PARAMETER TEST CONDITIONS - UNIT
Min Typ? Max
Input voltage v
ViL Low? Vece = Min .85
ViH High! Vce = Max 2.0
Vic Clamp13 Vce = Min, IIN = -12mA -1.0 -1.5
Output voltage Vce = Min \
VoL Low14 loL = 16mA 0.35 0.45
VoH High (82S401)1.5 lon = -2mA 24
Input current MA
I8 Low VIN = 0.45V -25 -150
i1 High VIN = 5.5V 1 25
Output current Vcec = Max
loLk Leakage (8254006 Vour = 5.5V 1 40 UA
l0(OFF) Hi-Z state (825401)6 Vout = 5.5V 1 60 WA
Vout = 0.45V -1 -60
los Short circuit (82S401)7 Vout = 0V -20 -100 mA
lcc Vcc supply current8 Vce = Max mA
0<Ta<25°C 120 155
Ta =25°C 105 130
Capacitance Vce = 5.0V pF
CiNn Input ViN = 2.0V 4
Court Output Vout = 2.0V 7
AC ELECTRICAL CHARACTERISTICS 0° <Ta<+75°C, 4.75V < Vcc < 5.25V, R1 = 2700, R2 = 6000}, CL = 30pF
N82S400A/401A N82S400/401 UNIT
PARAMETER TO FROM Min | Typ2 Max Min Typ2 | Max
Access time ns
TaA Output Address 45 45 70
Tce Output Chip enable 30 30 45
Disable time ns
Tco Output Chip enable 30 30 45
Twp Output Write enable 30 30 45
Twr Recovery time Output Write enable 30 30 45 ns
Setup and hold time ns
Twsa Setup time )
T oTs Hold time Write enable Address 5 10 5
TwsbD Setup time . . 35 50 35
e Hold time Write enable Data in 5 10 5
Twsc Setup time . CE
Tiitic Hald tiis Write enable 5 10 5
Pulse width® ns
Twe Write enable 35 50 35
NOTES

All voltage values are with respect to network ground terminal.

All typical values are at Vcc = 5V, Ta 25°C.

Test each input one at a time.

Measured with a logic low stored. Output sink current is supplied through a resistor to Vcc.
Measured with V|_ applied to CEand a logic high stored.

Measured with Vin applied to CE.

Duration of the short circuit should not exceed 1 second.

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

Minimum required to guarantee a Write into the slowest bit.

. The operating ambient temperature ranges are guaranteed with transverse air flow exceeding 400 lin-
ear feet per minute and a 2-minute warm-up. Typical thermal resistance values of the package at max-
imum temperature are:

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

©Ja junction to ambient - still air - 90° C/watt

©ua junction to case - 20°C/watt

PN AWON S

S
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OBJECTIVE SPECIFICATION

TEST LOAD CIRCUIT

82S400/400A - | ® 82S401/401A - |

VOLTAGE WAVEFORM

Chip Enable/Disable Time

LOADING CONDITION INPUT PULSES
Vee
K r
D e —
PULSE \)_ L —
GENERATOR
P
il Vce ALL INPUT PULSES
3.0V
5.0V 1K 1 Q 90%
A, Ay A, A, Ve
= — A, oy { 10%
ns 5ns
T L - .
— A, +
. 3.0v T
— A,
= 5
—a, Ry [ . 20%
Sns Sns
—A — e
PULSE L o L ’ Dour
GENERATOR S Uy
WE X
2 "3
— (CAPACITANCE INCLUDING
= o SCOPE AND JIG)
Measurements: All circuit delays are measured at the
PULSE o +1.5V level of inputs and output.
GENERATOR = B
O——C¢
i GND
= =i
READ CYCLE WRITE CYCLE
ADDRESS
3 é
<1 5V
} ADDRESS 1.5V
ov
ov
1" STORED G Twsp TWHA!
OH 3
Dourt 15V W
0" STORED Vi
oL 0"
e—TAA —»] -
WSC —={
-3
Address Access Time CHIP ENABLE 1.5v 1.5V
CHIP ENABLE L
3v Twsa Twp Twwc——l
1.5V 15V 2
oV WRITE ENABLE X\1 5V 7(1.5v
Tce —"j ov
- ; . T —
Dour e wh Dy =31
- Vs OH
Doyt %‘sv e o,
IN Vot

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

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

Delay between beginning of valid

TcE

Tcop

TaA

Twsc

TwHD

Twp
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.

SilnOtics

Twsb

Twbp

TwHC

TwHA

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.

69
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825226-F,N e 825229-F N

DESCRIPTION ¢ Power dissipation: 0.5mW/bit typ PIN CONFIGURATION
The 825226 and 825229 include on-chip * Input loading: F.N PACKAGE"
decoding and 2 chip enable inputs for ease N825226/229: -1004A max '
of memory expansion. They feature either $828226/229: —150pA'max
open collector or tri-state outputs for opti- ® On-chip ad.dress decoding a0 [16] vee
mization of word expansion in bused organ-  ® Output options: A [2] [15] A,
At 82S5226: Open collector o
izations. e cE

) ) 828229: Tri-state i ’
Both §2$226 and 828?29 dewce's‘ are avail- o Fully compatible with Signetics A, E 13] CE,
able in the commercial and mlllta'ry tem- 82S126/129 1024-bit PROMs ~ 5] 7] o,
perature ranges. For the commercial tem- o Fully TTL compatible .
perature range (0°C to +75°C) specify A Ll s
N828226/229, F or N, and for the military APPLICATIONS A;E 10] o,
o
Y b O Sequential controllers *F = Cerdip

Microprogrammin N=PI

FEATURES o - e

Hardwired algorithms
Control store
Random logic

Code conversion

e Address access time:
N82S5226/229: 50ns max
$82S226/229 70ns max

BLOCK DIAGRAM

(1) 18
" () A, MUX
AP 5 : A L 102
a o T | e | 112 6,
Az Oﬂ’ DDRESS I 1—32 DE ! 32X32 o outeut |~ 101)
= Al -— =
A o%— BUFFER ! CODER : MATRIX T BUFFER [——= O:
A O . =7 (10)
As o%» : ; Mok £5
A ~ 9
| 1] [ i r 1% o,
A 18
— (32) MUX
att ]
[
5 an] Jaa
CE, CE,
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vce Supply voltage i Vdc
VIN Input voltage +5.5 Vdc
Output voltage : Vdc
VoH High (825226) *5.5
Vo Off-state (825229) +5:5
Temperature range °C
Ta Operating
N82S226/229 0 to +75
S828226/229 -55 to +125
TsTG Storage -65 to +150

9 Sinotics
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825226-F /N o 825229-F,N

DC ELECTRICAL CHARACTERISTICS N82S226/229: 0°C < Ta < +75°C, 4.75V < Ve < 5.25V

$828226/229: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V

N82S226/229 $82S226/229
1 NIT
PARAMETER TEST CONDITIONS Min | Typ2| Max | Min | Typ2| Max U
Input voltage Vv
ViL Low .85 .80
ViH High 2.0 2.0
Vic Clamp liIN=-18mA 0.8 | =1.2 -08]| -1.2
Output voltage Vv
VoL Low ___lour=16mA 0.45 0.5
VoH High (82S229) CE1 = CE2 = Low, lout = -2mA, 2.4 2.4
High stored
Input current uA
liL Low ViN = 0.45V -100 -150
liH High VIN = 5.5V 40 50
Output current o _
loLk Leakage (82S5226) CE1or %2 = High, VouTt = 5.5V 40 60 uA
lo(oFF) Hi-Z state (82S229) CE1 or CE2 = High, Vout = 5.5V 40 60 uA
CE1 or CE2 = High, Vout = 0.5V -40 -60
los Short circuit (825229) Vourt = 0V -20 -70 | -15 -85 | mA
leg Vce supply current 105 | 120 105 125 | mA
Capacitance Vce = 5.0V pF
CiN Input VIN = 2.0V 5 5
Cour Output Vourt = 2.0V 8 8
AC ELECTRICAL CHARACTERISTICS R1= 2700, R2 = 6000, CL = 30pF
N825226/229: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V
$828226/229: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V
T0 N825226/229 $825226/229 o
FARAMETER FROM Min Typ2 Max Min Typ2 Max
Access time ns
TaA Output Address 35 50 35 70
Tce Output Chip enable 15 25 15 35
Disable time ns
Tco Output Chip disable 15 25 15 35
NOTES

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

2. Typical values

are at Vcc = 5.0V, Ta = +25°C.

TEST LOAD CIRCUIT

VOLTAGE WAVEFORM

Vce

I

READ CYCLE

ADDRESS ><1.5V

[ITITIT1T]

.
0; pb—n s +3.0v
& p—

BuT CEyy 1.5V % 1.5V
e 9 ————— OV
As 9 CL (INCLUDES SCOPE & TCE P R __T—CD_ v
A R, JIG CAPACITANCE) 3 = OH

% 0; - 0; (1 sV 1.5V

CE, TaA = = VOL
CE, = =

GND

=i All inputs: tr = tr = 5ns (10% to 90%)

. .
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825215(1.8)

DESCRIPTION

The 82S214 and 82S215 include on-chip
decoding and 2 chip enable inputs for ease
of memory expansion. They feature tri-state
outputs for optimization of word expansion
in bused organizations. A D-type latch is
used to enable the tri-state outputdrivers. In
the Transparent Read mode, stored data is
addressed by applying a binary code to the
address inputs while holding Strobe high. In
this mode the bit drivers will be controlled
solely by CE1 and CE2 lines.

In the Latched Read mode, outputs are held
intheir 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 825215 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 (-55° C to +125° C) speci-
fy S82S214/215, F.

FEATURES

e Address access time:
N82S214/215: 60ns max
$82S214/215: 90ns max

® Power dissipation: 165 W/bit typ

® [nput loading:

N82S214/215: -100.A max
$82S5214/215: -150A max

On-chip data output registers

On-chip storage latches

Schottky clamped

Fully compatible with Signetics

82S114/115 PROMs

e Fully TTL compatible

APPLICATIONS

® Microprogramming

e Hardwire algorithms

e Character generation
® Control store

e Sequential controllers

82S214-F /N e 82S215-F,N

PIN CONFIGURATIONS

512X8 or 256X8 MATRIX

[ e E— :
ADDRESS I BUFFER/ |
LINES | DECODER |

|
T R — |
o T —— - 1]
(18)
STROBE O

HERRREEE

8-BIT OUTPUT LATCH

— (20)
LATCH

HERENEN

8 TRI-STATE DRIVERS

CE, D
CE,

(19)

Vce = (24)
GND = (12)
() = Pin number

1 Q) 1(8)1(9) 1(10)1(14)14|5)1¢1s)1<17)

0, O, O; O, Os Os O; O
OUTPUT LINES

F,N PACKAGE*

828214
A [ 28] vee
~ 2] 23] ,
ne (] [22] 4,
a 4] Y
A 5] [20] ¢,
A [€] [19] ce,
o, [} E STROBE
0. [&] o,
o, ] €] o,
o. [} [75] o
NC E E Os
anp |12 E NC

F,N PACKAGE*

828215
A E 2] vee
A 2] 23] o,
A ] [22] &,
As E E Ay
A, (5] [20] c,
Ay (5] [19] ce,
o, [ 18] stroee
o, (2] [17] o,
o, [ M
o, [ 5] o,
NC E E O
ano [12] [13] ne
*F = Cerdip
N = Plastic

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +5.5 Vdc
Temperature range @

TaA Operating

N82S214/215 0 to +75

$828214/215 -85 10 +125
Tsrg Storage -65 to +150
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828214-F,N  82S215-F,N

DC ELECTRICAL CHARACTERISTICS NB82S214/215: 0°C < Ta < +75°C, 4.75V < V¢c < 5.25V
$828214/215: -55°C < Ta < +125°C, 4.5V < Veg < 5.5V

N82S214/215 $82S8214/215
PARAMETER TEST CONDITIONS! NIT
Min | Typ2 | Max | Min | Typ2 | Max U
Input voltage \Y
ViL Low .85 .80
ViH High 2.0 2.0
Vic Clamp Iin =-18mA -0.8 -1.2 -0.8 -1.2
Output voltage \Y
VoL Low lout = 9.6mA 0.5 0.5
VoH High CE1 = Low, CE2 = High, lout = -2mA, 2.7 3.3 2.4 3.3
High stored
Input current A
liL Low ViN = 0.45V -100 -150
lIH High ViN = 5.5V 25 50
Output current
lo(OFF) Hi-Z state CE1 = High or CE2 = Low, VouTt = 5.5V 40 100 uA
CE1 = High or CE2 = Low, Vout = 0.5V -40 -100
los Short circuit3 Vout = 0V -20 -70 -15 -85 mA
lcc Vcce supply current 130 175 130 815 mA
Capacitance Vce = 5.0V pF
CiNn Input VIN = 2.0V 5 5
Cour Output Vour = 2.0V, CE1 = High or CE2 = Low 8 8

AC ELECTRICAL CHARACTERISTICS Ri=4700, Rz = 1k(), CL = 30pF
N825214/215: 0°C < Ta < +75°C, 4.75V < Vce < 5.25V
$825214/215: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V

N82S214/215 $82S214/215
PARAMETER TO FROM TEST CONDITIONS UNIT
Min [ Typ2 | Max| Min| Typ2 | Max
Access time4 Latched or transparent read ns
TAA Output Address 35 60 35 90
Tce Output Chip enable 20 40 20 50
Disable time4 Latched or transparent read ns
Tco Output Chipdisable 20 40 20 50
Setup and Latched read only ns
hold timeS
TADH Hold time Output Address 0 |-10 5 [ -10
Tcos Setup time g 40 50
. Output Chip enable
TcoH Hold time w A 0] 0 10| 0
Pulse widths Latched read only ns
Tsw Strobe 30 | 20 40 | 20
Latch times Latched read only ns
TsL Strobe 60 | 35 9 | 35
Delatch time5 Latched read only ns
ToL Strobe 30 35
NOTES
1. Positive current is defined as into the terminal referenced
2. Typical values are at Vcc = +5.0V and Ta = +25°C
3. No more than one output should be grounded at the same time and strobe should be disabled. Strobe
is 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 Ta nanoseconds after the address has changed and Tce
nanoseconds after the output circuit is enabled. Tcp 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.
sifnotics 73
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TEST LOAD CIRCUIT

82S214-F /)N e 825215-F,N

VOLTAGE WAVEFORM

Vee
INPUT v
- : Ao cc
|
|
: o,
PULSE . |
GENERATOR |
|
-— A, 0,
<—|STR
-—{E,
~—CE
= ?  GND

-

|

|

|

|
—

||}—-

Vee

(INCLUDES JIG &
SCOPE CAPACITANCE)

INPUT PULSES

ALL INPUT PULSES
$3.0V — —— —

ov

TIMING DIAGRAMS

TRANSPARENT READ

Output Latches Not Used

LATCHED READ

i Ay. .. An
# SE——
STROBE / =
gl TE, Tcos —=
Ry - B (1.5v CHIP ENABLE 15V 15V
ov = ov
CE, & TSW —le-TCDH TCD—s|
sv | | ] T A= 3.0V
CHIP ENABLE 15v 1.5V STROBE 1.5V 15V 15V
ov ov
. «—TCE —f Tcn—ﬂ TsL ToLf— "
R VoH 4 OH
04250 \ _7 - 0,...0
i . 15V 3¢ 7‘ 1.5V g § 1.5V S s .
Ta ———Vo. | | ———T | oL

Output Latches Used
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82S5230-F,N e 82S231-F,N

DESCRIPTION ® Power dissipation: 0.3mW/bit typ PIN CONFIGURATION
The 825230 and 825231 include on-chip © Input loading: =
decoding and 1 chip enable input for ease of N8285230/231: -1001.A max F,N PACKAGE
memory expansion. They feature either 332$230/231= —150pA.max
open collector or tri-state outputs for opti- ® On-chip address decoding A O 78] vee
mization of word expansionin bused organ- ¢ Output options: as: |2} 5] &,
izations 82S5230: Open collector

) i 3 73] 4,

' ) 825231: Tri-state a O '
Both 82S230 and 82S231 devices are avail- 4 Fully compatible with Signetics a [ 3]
able in the commercial and military tem- 825130/131 PROMs a
perature ranges. For the commercial tem- o Fyjly TTL compatible Ao =
perature range (0°C to +75°C) specify A [E] 1] o,
N82S230/231, F or N, and for the military APPLICATIONS a ] [10] o,
}erggg:;g;;g?gs(-55°Cto+125°C)spec:|- ® Sequential controllers GND E (5] o,
y T ® Microprogramming F = Gerdip
FEATURES ® Hardwired algorithms N = Plastic
: e Control store
® Address access time: e Random logic
N828230/231: 50ns max o Code conversion

$82S5230/231: 70ns max

BLOCK DIAGRAM

(1) e 1:16
() A, i MuX
A, O—— ] |
(6) 5y

1 (12)
i o,

1 I
|
A : I a1
* 5 |aooRess| | |t320Ef 1 | T outpuT [0,
bl
! l
! 1
|
| |

A« O™ BUFFER CODER

e
&
BUFFER |a— (40
:: o 32x16 ,mi [=—=00;
A (15) =1 (9)
A: Oy e : ——————— Ly I —L— 0,
Ay B
| _ }T;r 32X16  fe—ni ,},Ji
i T.__
As i (13)
CE
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vce Supply voltage 7 Vdc
VIN Input voltage H5i5 Vdc
Output voltage Vdc
VoH High (825230) +5.5
Vo Off-state (82S5231) +5.5
Temperature range 0]
TA Operating
N82S230/231 0 to +75
$825230/231 -55ito +125
Tsta Storage -65 to +150
Sifnetics 75




DC ELECTRICAL CHARACTERISTICS

825230-F,N e 82S231-F N

N82S230/231: 0°C < Ta < +75°C, 4.75V = Vg < 5.25V
S$828230/231: -55°C < Ta < +125°C, 4.5V < Vgc £ 5.5V

N82S230/231 $825230/231
1
PARAMETER TEST CONDITIONS Min | Typ | Max Min | Typ2 | Max UNIT
Input voltage v
ViL Low .85 .80
ViH High 2.0 2.0
Vic Clamp IiIN =-18mA -0.8 =1.2 -0.8 -1.2
Output voltage Vv
VoL Low _ lour =16mA 0.45 05
VoH High (825231) CE = Low, louT = -2mA, 24 2.4
High stored
Input current uA
I Low Vin = 0.45V -100 -150
liH High VIN = 5.5V 40 50
Output current o
loLk Leakage (82S5230) QE = High, Vout = 5.5V 40 60 uA
lo(oFF) Hi-Z state (82S231) g = High, VouTt = 0.5V -40 -60 uA
CE = High, Vour = 5.5V 40 60
los Short circuit (825231) VouTt = 0V -20 -70 -15 -85 mA
lcc Vce supply current 120 140 120 140 mA
Capacitance Vce = 5.0V pF
CIN Input ViN= 2.0V 5 )
Court Output Vourt = 2.0V 8 8
AC ELECTRICAL CHARACTERISTICS R =2700, R2 = 6000, CL = 30pF1
N82S230/231: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V
$828230/231: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V
N82S230/231 $82S230/231
PARAMET! FROM g UNIT
ER i Min | Typ2 | Max | Min | Typ2 | Max
Access time ns
TaA Output Address 40 50 40 70
Tce Output Chip enable 20 30 20 35
Disable time ns
Tco Output Chip disable 20 30 20 35
NOTES
1. Positive current is defined as into the terminal referenced
2. Typical values are at Vcc = 5.0V, Ta = +25°C.
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
EC READ CYCLE
3.0v
As v ADDRES§<1.5V
A, i ov
Ay
—_— 3.0v
As 2' " R, TE 1.5V 15V
A, DUT 0: = ——TC—D—-——- ov
e

1111111}

0.

[2]
Zz
o

|||~—

CL (INCLUDES SCOPE &

n,]: JIG CAPACITANCE)

0,~v0,

All inputs :

tr =t = 5ns (10% to 90%)
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825240-F /N e 82S5241-F N

DESCRIPTION * Power dissipation: .17mW/bit typ PIN CONFIGURATION
The 825240 and 82S241 are mask program-  ® Input loading: :
mable, and include on-chip decoding and 4 N825240/241: -100.A max F,N PACKAGE
chip enable inputs for ease of memory ex- 382§240/2411 -150pA.max
pansion. They feature either open collector ~ ® On-chip address decoding o] 7]
or tri-state outputs for optimization of word ® Output options: Ar Vee
expansion in bused organizations. 82S240: Open collector A [2] 23] 4,
$82S241: Tri-state
Both 825240 and 82S241 devices are avail- : e 2] e
; 4 s ® Fully TTL compatible -
able in the commercial and military tem- A [ 21] ce,
perature ranges. For the commercial tem- APPLICATIONS s 5] E &,
perature range (0°C to +75°C) specify ' 5 =
N825240/241, F or N, and for the military & ‘s’:'“u’“:tf;’f:::t‘r':"l‘ ) » [ ] ce,
temperature range (-55° C to +125° C) speci- o Migroeprogramminge 3 A 7] (18] c,
8
T SRR ® Hardwired algorithms Bo E g %
e Control store o, [2 16] o,
FEATURES . * Random logic o, [19] [75] o,
® Address access time: e Code conversion
N825240/241: 60ns max o, ] 2] o,
$825240/241: 90ns max ano [2 3] o,
*F = Cerdip
BLOCK DlAGRAM N = Plastic
RO i
s : |
Ann::::;‘ E ‘(;%‘D‘)Ei' i 64X64 MATRIX
i i
1 1
mo—t— _
A, O
A lo— M'L:fx hl;ll:.lax M‘l:f)( M1[:18X N:l:JBX M‘l:JBX M‘UBX !v:;Jsx
A; O—
CE,
CE,
CE,

OUTPUT LINES

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +5.5 Vdc
Output voltage Vdc
VoH High (825240) +5.5
Vo Off-state (825241) +5.5
Temperature range °C
TA Operating
N82S5240/241 0 to +75
S$825240/241 -55 to +125
TsTG Storage -65 to +150
Sifnptics Lo
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825240-F,N e 825241-F N

DC ELECTRICAL CHARACTERISTICS NB82S240/241: 0°C < Ta = +75°C, 4.75V < Vcc = 5.25V
S$82S240/241: -55°C < Ta < +125°C, 4.5V < Vce < 5.5V

N825240/241 $82S5240/241
TIONS! UNIT
PARAMETER TEST CONDI Min | Typ2 | Max | Min | Typ? | Max
Input voltage \
ViL Low .85 .80
VIH High 2.0 2.0
Vic Clamp IiIN =-18mA -0.8 -1.2 -08 | -1.2
Output voltage \
VoL Low lout = 9.6mA 0.45 0.5
VoH High (82S241) CEq = Low, louT =-2mA, CE2 = Low, 2.4 2.4
CEs = High, CE4 = High, High stored
Input current HA
he Low ViN = 045V -100 -150
liH High VIN = 5.5V 40 50
Output current
loLk Leakage (825240) CE1 = High, VouT = 5.5V, CE2 = High, 40 60 WA
CE3 = Low, CE4 = Low
l0(OFF) Hi-Z state (82S5241) CE1 = High, Vout = 0.5V, CE2 = High, -40 -60 WA
CE3 = Low, CE4 = Low
CE1 = High, Vour = 5.5V, CE2 = High, 40 60
CE3 = Low, CE4 = Low
los Short circuit (82S241) Vour = 0V -20 =70 | 15 -85 mA
Icc Vcce supply current 140 175 140 185 mA
Capacitance Vce = 5.0V pF
CiN Input VIN = 2.0V 5 5
Cout Output VouTt = 2.0V 8 8

AC ELECTRICAL CHARACTERISTICS Ri=4700, Rz = 1kQ, CL = 30pF
NB825240/241: 0°C < Ta < +75°C, 4.75V < Ve < 5.25V
$828240/241: -55°C < Ta < +125°C, 4.5V < Vce < 5.5V

N82S5240/241 $82S240/241
PARAMETER TO FROM Min | Typ? | Max | Min | Typ2| Max UNIT
Access time ns
TAA Output Address 40 60 40 90
Tce Output Chip enable 20 40 20 50
Disable time ns
Tco Output Chip disable 20 40 20 50

NOTES

1. Positive current is defined as into the terminal referenced.
2. Typical values are at Vcc = 5.0V, Ta = +25°C.

L Sifnotics




TEST LOAD CIRCUIT

VOLTAGE WAVEFORM

825240-F N e 825241-F,N

Ao

A
A
A,
A
A
A;
A

CE,

o—
o—
o—
(o 2o
O
o—
o——
o—i
[o S—
O
ey

Vee
o
|
puT
Ll 600,
CE,
cE,
== GND

Vee

+CL
(INCLUDES SCOPE &
JIG CAPACITANCE)

All inputs: tr = tf= 5ns (10% to 90%)

+ 3.0v
ADDRES:XSV
ov
CE, CE
3.0v
CHIP ENABLES 1.5V 1.5v
- OV
CE:. CE, Tee— Tcnﬂi
\ VoH
s . T
iR —_ VoL

Sinetics
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8228-F
DESCRIPTION FEATURES PIN CONFIGURATION
The 8228, available in a 16-pin dual-in-line e Buffered address lines i
package, can provide very high bit packing e Totem pole outputs F PACKAGE
density by replacing 4 standard 256X4 e Diode protected inputs
ROMs. « Fully TTL compatible a [0 el vee
This device includes on-chip decoding, and e 51 5,
has a typical access time of 50ns with a APF_’LICATION_S a ] [12] A,
power consumption of only 125mW per bit. ~ ® Microprogramming A [ 73] &,
) e Hardwired algorithms
The standard 8228 ROM pattern is the o Character recognition A, =] 2] o,
USASCII Row Character Generator code; e Character generation A 8] 1] o,
however, custom patterns :_are alsc.)‘avan- e Control store o 9] o
able. The standard pattern is specified as As y
the N8228I-CB162, while custom circuits ono [£] o
are identified as N8228I-CXXX.
*Dual-in-line (1/3 size of 24-pin package)
BLOCK DIAGRAM
INPUT OUTPUT
SCHEMATIC SCHEMATIC )
Vee o @
Vcc : (—1-)-> WORD 64X64 BIT
A7(15) BELECY, STORAGE MATRIX
(14) 1-64
(17)’ DECODER
ADDRESS
LINES I
)]
::(-6—)— SEBLI;CT 64-4-BIT
PYLON ot MULTIPLEXER
= = A, Y fpecoper
= luz)‘(n) 1(10)1 (9)
o, 0, 0; O,
Vee =016) e e,
GND =@®8) OUTPUT DATA
() =Pin number
DC ELECTRICAL CHARACTERISTICS 0°C<Ta<75°C, 4.75V < Vcc < 5.25V
LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max
Input voltage Y
ViL Low .85
ViL High i
Vic Clamp IIN =-18mA -1.2
Output voltage Vv
VoL Low lout = 11.2mA 0.5
VoH High lout = -1.0mA
Input current HA
IR Low VIN = 0.45V -10 -400
liH High VinN = 5.5V 1 25
Output current mA
los Short circuit Vourt =0V -70
Icc Power consumption O1to O3 = Low 140 170 mA

80

Sifnetics



8228

8228-F
AC ELECTRICAL CHARACTERISTICS 0<Ta<75°C, 475< Vce < 5.25V
LIMITS
PARAMETER TO FROM UNIT
Min Typ Max
Access timel ns
TaA Output Address 50 70
NOTES
1. Rise and fall time for this test must be less than 5ns. Input amplitudes are 3.0V and all measurements
are made at 1.5V.
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
Vee READ CYCLE
Ak, 3 o
ADDRESS
3602 04, 0,, 0,04
OuTPUT
o0— J O
5K I:mpt:
Sifnotics 81
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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 (0°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

e o

Address access time:
N825280/281: 70ns max

$825280/281: 100ns max

Power dissipation: 60uW/bit typ

Input loading:

N825280/281: -100A max
$825280/281: -150.A max

On-chip address decoding

Output options:
82S280: Open collector
828281: Tri-state

Enable =E1+ E2 « E3 « E4

Fully TTL compatible

Ag
A, O—

ADD
AO0— v
AND

A O 1/64
DEC
A O0—

64X128
MEMORY ARRAY

A 0—
31

. | i

P4

DEC DEC

A O—T ] INV

ADD 1:16 1:16 1:16
DEC

1:16 1:16 1:16 1:16
DEC DEC DEC DEC

1:16
DEC

ouTt
BUF

ouTt .,1
BUF

ouTt
BUF

L] OUT L]

ouTt
BUF

ouT L]
BUF

out |}

BUF BUF

| our
BUF

£, O—
N b ol By

od

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +5.5 Vdc
Qutput voltage Vdc
Vo Off-state +5.5
Temperature range *C
TA Operating
N825280/281 0to +75
$825280/281 -55 to +125
TsTtG Storage -65 to +150

82
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828280-F )N e 825281-F,N

PIN CONFIGURATION

F,N PACKAGE*

>

g o B

slalaicicicicioicicicla

o

B el & 5] ] ] 1] I ] ] 3]

GND |12

*F = Cerdip
N = Plastic




82S280-F,N e 82S281-F,N

DC ELECTRICAL CHARACTERISTICS N82S280/281: 0°C < Ta < +75°C, 4.75V < Vgg < 5.25V
$825280/281: -55°C < Ta < +125°C, 4.5V < Vce < 5.5V

PAR TER N82S280/2811 $82S280/2811
ARAME TEST CONDITIONS UNIT
sTe Min | Typ2 | Max | Min | Typ2 | Max
Input voltage \
ViL Low .85 .80
ViH High 2.0 2.0
Vic Clamp IIN = -18mA -08 | -1.2 -08 | -1.2
Output voltage Vv
VoL Low lout = 9.6mA 0.45 0.5
Von High CE1 = Low, CEz = High, lout = -2maA, 24 2.4
High stored
Input current uA
liL Low ViN = 0.45V -100 -150
liH High ViN = 5.5V 25 50
OQutput current
lo(oFF) Hi-Z state CE1 = High or CE2 = Low, Vout = 5.5V 40 100 uA
CE1 = High or CE2 = Low, VouT = 0.5V -40 -100
los Short circuit3 Vout = 0V -20 -70 | -15 -85 mA
Icc Vcc supply current 100 140 100 150 mA
Capacitance Vce = 5.0V pF
CiN Input ViN = 2.0V 5 5
Cout Output Vout = 2.0V 8 8
AC ELECTRICAL CHARACTERISTICS R1=470Q, R2 = 1k(), CL = 30pF
N82S280/281: 0°C < Ta < +75°C, 4.75V < Vg < 5.25V
S82S280/281: -55°C < Ta < +125°C, 4.5V < Vge < 5.5V
N82S280/281 $825280/281
PARAMETER TO FROM UNIT
Min | Typ2 | Max | Min | Typ2 | Max
Access time ns
Taa OQutput Address 40 70 40 100
Tce Output Chip enable 20 40 20 50
Disable time hs
Tco Output Chip disable 20 40 20 50
NOTES
1. Positive current is defined as into the terminal referenced.
2. Typical values are at Vcc = +5.0V and Ta = +25°C.
3. No more than one output should be grounded at the same time.
Sifnetics 83

T VPO MEMORY



TEST LOAD CIRCUIT

825280-F,N e 825281-F,N

VOLTAGE WAVEFORM

INPUT

PULSE
GENERATOR

Ay

o]

As

CE,, CE;

|

CE,, CE,

{2]
z
o

Vce

04

=

Os

(INCLUDES JIG &
SCOPE CAPACITANCE)

||}—

INPUT PULSES

ALL INPUT PULSES
30V — ———

ov

TIMING DIAGRAM

As...An < =30y
15V
"
— o ov
TE,
+3.0v
CHIP ENABLE 1.5V 1.5V
ov
CcE
TCE = Teo ——|
0,...0, \ Vou
1.5V 1.5V
T ———— Vo
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OBJECTIVE SPECIFICATION

DESCRIPTION

The 825290 and 825291 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 825290 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
N828290/291, F or N, and for the military
temperature range (-55° C to +125° C) speci-
fy S825290/291, F.

BLOCK DIAGRAM

FEATURES

Address access time:
N82S290/291: 80ns max
$825290/291: 100ns max

Power dissipation: 40.W/bit typ

Input loading:

N825290/291: -100.A max
$825290/291: -150.A max

® On-chip address decoding

e Output options:

82S290: Open collector

82S291: Tri-state

® Fully compatible with Signetics

825190/191 PROMs
e Fully TTL compatible

APPLICATIONS

® Sequential controllers
Microprogramming
Hardwired algorithms
Control store
Random logic

Code conversion

825290-F,N e 82S5291-F,N

PIN CONFIGURATION

F,N PACKACE*

» [
a ]
A 5]
A, E
» 5]
G
N
a ]
o [3]
o g
o. [}
Gno 2]

Z] Vee
23] A
22] As
21] Ax
20] CE,/
78] CE./
mp
73] 0.

*F = Cerdip
N = Plastic

CE,

CE;

A,
H o

l ADD

1
ADDRESS INV
LINES

1:128
DEC

127,

128x128
MEMORY ARRAY

A0 1
40— .o 1.16 1.16 1.16 116 | 116 116 1.6 116
A O—T— NV | oec DEC DEC DEC DEC DEC DEC DEC
P i

CE,/CE, O——

Y s L our | out | | our | our| fourf |our out | | our
CE;/CE, O——— — BUF BUF BUF BUF BUF BUF BUF BUF
CE,/CE, O-

0, 07$ OJJ) OA(L Osg Oaé 07$ Os
Vee =24
GND =12

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +5.5 Vdc
Output voltage Vdc
VoH High (825290) +5:5
Vo Off-state (825291) +5.5
Temperature range °C
Ta Operating
N82S5290/291 0to +75
$82S5290/291 -55 to +125
TsTG Storage -65 to +150
Sifnotics
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OBJECTIVE SPECIFICATION

82S5290-F,N e 82S291-F,N

DC ELECTRICAL CHARACTERISTICS N82S290/291: 0°C < Ta < 4+75°C, 4.75V < Vcc < 5.25V
$825290/291; -55°C < Ta < +125°C, 4.5V < Vgc < 5.5V

N82S290/291 $825290/291
PARAMETER T NDITIONS!? UNIT
TSNS Min Typ2 | Max Min Typ2 | Max
Input voltage Vv
ViL Low .85 .80
ViH High 2.0 2.0
Vic Clamp IIN =-18mA -0.8 e -08 | -1.2
Output voltage \Y
VoL Low __ lour=9.6mA 0.45 0.5
VoH High (82S291) CE = Low, lout = -2.4mA, 24 2.4
High stored
Input current uA
liL Low Vin = 0.45V -100 -150
liH High Vin = 5.5V 40 50
Output current 0
loLk Leakage (82S5290) CE = High, Vout = 5.5V 40 60 BA
lo(OFF) Hi-Z state (825291) CE = High, Vout = 0.5V -40 -60 kA
E = High, Vout = 5.5V 40 60
los Short circuit (825291) Vout = 0V -20 -70 -15 -85 mA
Icc Vce supply current 130 170 130 180 mA
Capacitance Vce = 5.0V pF
CiN Input ViN = 2.0V 5 5
Cour Output VouTt = 2.0V 8 8
AC ELECTRICAL CHARACTERISTICS R1=2700, Rz = 6000, CL = 30pF!
N82S290/291: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V
$825290/291; -55°C < Ta < +125°C, 4.5V < Vce = 5.5V
N825290/291 $825290/291
PARAMETER TO FROM UNIT
Min Typ2 Max Min Typ2 Max
Access time ns
TAA Output Address 50 80 50 100
Tce Output Chip enable 20 40 20 50
Disable time ns
Tco Output Chip disable 20 40 20 50
NOTES
1. Positive current is defined as into the terminal referenced.
2. Typical values are at Vcc = 5.0V, Ta = +25°C.
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
READ CYCLE

INPUT -

PULSE
GENERATOR

Yeg

—

il

Ag

A Os

CE,

E.
CE: Gnp

CE
i

(INCLUDES JIG &
SCOPE CAPACITANCE)

ADDRESS }

0,~04

+3.0V

Taa

ov
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PROGRAMMING INFORMATION
Programming Equipment for
Signetics PROMs

Programming equipment is available from
several manufacturers, including Curtis En-
terprises, Data I/0, 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/0 Corporation
P.O. Box 308
Issaquah, Washington 98027

Pro-Log Corporation
2411A Garden Road
Monterey, Calif. 93940
(408) 372-4593

CURTIS ENTERPRISES REFERENCE

PROM TYPE ORGANIZATION OUTPUTS MANUAL PROGRAMMER DUPLICATOR
8223 32X8 ocC PR-23B or PR-1369A PR-2300
82523 32X8 ocC PR-1369A PR-2300S
825123 32X8 TS PR-1369A PR-2300S
82827 256X4 ocC PR-27 PR-2700S
825126 256X4 oC PR-1369A or PR-1269 PR
825129 256X4 TS PR-1369A or PR-1269 PR-2600SA
82S114 256X8 TS PR-145 PR-1145
825115 512X8 TS PR-145 PR-1145
825130 512X4 ocC PR-1369A PR-2600SA
825131 512X4 TS PR-1369A PR-2600SA
10139 32X8 (ECL) PR-10139 —

PRO-LOG REFERENCE
PROM TYPE ORGANIZATION OUTPUTS MANUAL PROGRAMMER

82823 32X8 PMS010

825123 32X8 PM9010

825126 256X4 PMS008

825129 256X4 PM9008

825130 512X4 PM9008

825131 512X4 PM9008
825114 256X8 PM8021
828115 512X8 PM9021
10149 256X4 (ECL) N/A*
825136 1024X4 N/A*
825137 1024X4 N/A*
825184 2048X4 N/A*
825185 2048X4 N/A*
825180 1024X8 N/A*
825181 1024X8 N/A*
*Contact Signetics or Pro-Log
Sinotics 87
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DATA I/0
MODEL V UNIVERSAL PROGRAMMER
MODEL IX PORTABLE PROGRAMMER
MODEL X FPLA PROGRAMMER

I orocRam | PRO- READ-ONLY OPTIONS
CONFIGURATION MANUFACTURERS’ PROGRAM SOCKET GRAMMED READ-ONLY
PART NO. CARD SET ADAPTER Il:g\?Elf gi;g-omv SOCKET
ADAPTER
32X8 (FL) 8223 1051-1 1034 VOH 1142 1037
32X8 (FL) 10139 ECL 1051-2 1034 VOH 1142 1037
30X8(FL) 82523, 825123 1051-7 1034 VOH 1142 1037
256X8 (FL) 825114 1226-2 1096 VOH 1142 1096
512X8 (FL) 825115 1226-2* 1097 VOH 1142 1097
256X4 (FL) 10149 ECL 1144-1 1003-4 VOH 1187-13 1003-4
256X4 (FL) 825126, 825129 1226-2* 1035-1 VOH 1142 1035
512X4 (FL) 825130, 825131 1226-2* 1035-2 VOH 1142 1035
512X8 (FL) 825140, 825141 1226-2* 1033-2 VOH 1142 1033
1024X4 (FL) 825136, 825137 1226-2* 1039-3 VOH 1142 1039
1024X8 (FL) 825180, 825181, 8252708 1226-2* 1033-3 VOH 1142 1033
2048X4 (FL) 825184, 825185 1226-2* 1039 VOH 1142 1039
2048X8 (FL) 825190, 825191 1226-2* 1033 VOH 1142 1033

*Generic Program Cards
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DESCRIPTION

The 82S23 and 825123 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 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 82523 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 military tem-
perature range (-55°C to +125°C) specify
S$82S23/1283, F only.

FEATURES

e Address access time:

N82S823/123: 50ns max
$82523/123: 65ns max
Power dissipation: 1.3mW/bit typ
Input loading:
N82S23/123: -100uA max
$82523/123: -150A 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

82823-F,N e 82S123-F,N

PIN CONFIGURATION

F,N PACKAGE
s [1] 6] vee
8. [2] [75] cE
8, [3] 4] A,
alé] &n
8. [7] [10] A
GROUND[ B | (9] 8,

CE A, A,
(15) (14) (13)

A, A, A
(12) (11) 10

32X8 ARRAY

Vee = (16)
GND = (8)

(1) (2) 1(3) i(‘) i (5) i(sl i(7l
B, B, B, Bs Be

B,

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vce Supply voltage *7 Vdc
ViN Input voltage +5.5 Vdc
Output voltage Vdc
VoH High (82S523) +5.5
Vo Off-state (825123) +5.5
Temperature range °C
Ta Operating
N82S23/123 0to +75
$82823/123 -55 to +125
Tsta Storage -65 to +150
Sinotics 89
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DC ELECTRICAL CHARACTERISTICS N82S23/123: 0°C < Ta <+75°C, 4.75V < Vcc < 5.25V

82S23-F,N e 82S5123-F,N

S$82S23/123: -55°C < Ta < +125°C, 4.5V <Vcc <5.5V
N82S23/123 $82523/123
PARAMETER TEST CONDITIONS! UNIT
. Min Typ | Max | Min Typ | Max
Input voltage Vv
ViL Low 0.85 0.8
ViH High 2.0 2.0
Vic Clamp IiIN = -18mA -08 | -1.2 -08 | -1.2
Output voltage \
VoL Low s lout = 16mMA 0.45 0.5
VoH High CE=Low, lout=-2mA, High stored 2.4 2.4
Input current KA
liL Low ViN = 0.45V -100 -150
IiH High VIN = 5.5V 50 50
Output current o
loLk Leakage (82523) CE = High, Vout = 5.5V 40 50 kA
lo(OFF) Hi-Z state (82S5123) _E = High, Vout = 5.5V 40 50 kA
CE = High, Vout = 0.5V -40 -50
los Short circuit (825123) Vout = 0V -20 -90 -20 -100 | MA
lcc Vce supply current 65 77 65 85 mA
Capacitance Vce = 5.0V pF
CiNn Input ViN = 2.0V 5 5
Cout Output Vout = 2.0V 8 8
AC ELECTRICAL CHARACTERISTICS Ri=2700, Rz = 6000, CL = 30pF1
N82S23/123: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V
S$82S523/123: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V
N82S523/123 $82S23/123
PARAMETER TO FROM UNIT
Min | Typ2 | Max | Min | Typ2 | Max
Access time ns
TAA Output Address 35 50 35 65
Tce Output Chip enable 25 35 25 40
Disable time ns
Tco Output Chip disable 25 35 25 40
NOTES

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

2. Typical values are at Vcc = 5.0V, Ta = +25°C.

TEST LOAD CIRCUIT

VOLTAGE WAVEFORM

V?c
O— A
O—= A By — ¥
O—={A, - B, f—a
O—= A; B, e
O==14 puT <
B—
B f—
By f—
O—{CE B, f—
GND
L

-

CcL (INCLUDES SCOPE &
JIG CAPACITANCE)

ADDRESS }

+3.0v

By~ B,

All inputs: tr = tr = 5ns (10% to 90%)

ov

90
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PROGRAMMING SPECIFICATIONS

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

82S23-F,N ¢ 82S123-F,N

PARAMETER

LIMITS
TEST CONDITIONS

Min Typ Max

UNIT

Power supply voltage

Vcerp To program!

lccp = 250 £ 50mA, 9.5 10.0 | 10.5
Transient or steady state

Verify limit
VceH Upper
VceL Lower

53 5.5 57
4.3 4.5 4.7

Vs Verify threshold2

lccp Programming supply current

0.9 1.0 1.4
Vcep =+10.0 £ 0.5V 200 250 300

mA

Input voltage
ViH High
ViL Low

2.4 5.5

Input current
liH High
liL Low

Vig = +5.5V 50
ViL = +0.4V -500

HA

Vour

lout Output programming current

TR Output pulse rise time

tp CE programming pulse width

tv Verify delay

tp Pulse sequence delay

TPRI Initial programming time

Tps Programming pause
TPR

TpPr+TPs

Output programming voltage3

Programming duty cycle4

lout = 65 = 3mA, 15.0 | 155 | 16.0
Transient or steady state
Vout = +156.5 = 0.5V 60
10 50
0.3 0.4 0.5

10
Vce = Vecer 12

Vce =0V 6
50

mA
MuS
ms
MS

sec
sec
%

NOTES

.
2.

3.

4.

1

2.

Bypass Vcc to GND with a 0.01uF capacitor to reduce voltage spikes.

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.

Care should be taken to insure that +15.5 + 0.5V output voltage is maintained during the entire fusing
cycle. The recommended supply is a constant current source clamped at the specified voltage limit.
Continuous fusing for an unlimited time is also allowed, provided thata 50% duty cycle is maintained.
This may be accomplished by using a programming time and pauses of 6us each.

PROGRAMMING PROCEDURE

Terminate all device outputs with a 10K
resistor to Vcc.

Select the address to be programmed,
and raise Vcc to Vccp = +10 = 0.5V.

. After 10us delay, apply lout = 65 + 3mA

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

. After 10us delay, pulse the CE input to

logic low for 0.3 to 0.5us.

. After 10us delay, remove lout from the

programmed output.

. After 10us delay, return Vcc to OV.
. To verify programming, after 50us delay,

raise Vcc to VecH =+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 VeeL =
+4.5 + .2V, and verify that the pro-
grammed output remains in the high
state.

. Raise Vcc to Vecep = +10 £ 0.5V and

repeat steps 3through 7 to program other
bits at the same address.

. After 10us delay, repeat steps 2 through 8

to program all other address locations.

Sifnotics
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82S23-F,N e 82S5123-F,N

TYPICAL FUSING PATH

g __________ —+--9

1 of 32

DECODE
OUTPUT

BUFFER

OuTPUT

wyw
ADD EZ AFRST ALasTt
116575 7, T R RS | W5 WS Sl NN W S | SO, [
TeRI (INITIAL PROGRAM) | _s.0secmin |
—{tv 12sec| | MAX [Tes—pause) |
VeeP = = e ||| e e e 5P M S - -————
—1——VeeH
v
cc
—VeeL
[+ 7 S— 'D J
___I:D{_‘ VERIFY* tple
BBV mm = e
90%
B,y
OUTPUT TR = 10us BN 1 BN B BN
VOLTAGE l il
ov 10%) s e B -——
—n‘o}» A‘lDH— —tp| +— — tp |-— ‘ l

o

*Programming verification at both high and low Vcc margins is optional for convenience. Verification can
also be executed at the operating Vcc limits specified in the dc characteristics.
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DESCRIPTION

The 10139 is organized as an array of 32
words and 8 bits. The initial unprogrammed
state is O (low). The user may program 1’s to
obtain any desired pattern. Outputs go to
the O (low) state when the chip enable input
is high, allowing wired-OR output connec-
tions. A 50() output drive capability makes
the part suitable for use in high performance
ECL systems.

BLOCK DIAGRAM

FEATURES

Access time: 15ns typ

Power dissipation: 580mW typ

Field programmable (Ni-Cr link)

Fully decoded

High impedance inputs (50k(} pulidown)
Open emitter outputs (50() drive)

Fully compatible with Signetics ECL 10K
products ;

APPLICATIONS

® Programmable logic
® Control stores

® Microprogramming
e Hardwired algorithms

RECOMMENDED OPERATING
VOLTAGE
e Voe = GND, Vgg =-5.2V £ 5%

32x8
FUSE
ARRAY "R
______ L >
_e
._.E
* —
Red vy fTTETT -
A, | ApbpbRess | T T T T T
2 BUFFER -
vt 1
: —
[———
F—
0,
) -
DECODE
10F 32
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Temperature range °C
Ta Operating -30 to +85

sifnotics

10139-F,N
PIN CONFIGURATION
F,N PACKAGE*
o, [1] 16] vee
o, [Z] 15] CE
o] 0 o
o, [¢] [13] A
o, [¢]] me
o [7] [10] A,
Vee 5] 9] o,
*F = Cerdip
N = Plastic
93
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10139-F,N
DC ELECTRICAL CHARACTERISTICS Vcc =0V, Vee = -5.2V, RL =500 to -2V, Vdc = 1%
-30°C +25°C +85°C
PARAMETER TEST CONDITIONS : ~ - UNIT
Min Typ Max | Min Typ | Max Min Typ | Max
Input voltage Vv
ViL Low -1.890 -1.850 -1.825
VIH High -0.890 -0.810 -0.700
ViLa Low threshold -1.500 -1.475 -1.440
ViHA High threshold -1.205 -1.105 -1.035
Output voltage \'
VoL Low ; -1.89 -1.675| -1.85 | -1.70 | -1.65 |-1.825 -1.615
; ViH = Max, ViL=M
Vo  High =ax, ViL =30 | 108 -0.89 | -0.96 | -0.89 | -0.81 | -0.89 -0.70
VoLa Low threshold e _ -1.655 -1.63 ~1.595
Vowa  High threshold | YHA=Min. Via=Max| _, 5q -0.98 -0.91
Input current pA
e Low 0.5
liH High 265
133 Power supply drain 110 145 mA
current
AC ELECTRICAL CHARACTERISTICS Vcc =2V, RL =500 to ground, -30°C < Ta < 85°C, Veg = -3.2V
LIMITS
T
PARAMETER TO FROM Min Typ Max UNIT
Access time ns
TAA Output Address 15 22
Tce Output Chip enable 10 17
Disable time : ns
Tco Output Chip disable 10 17
Rise and fall time ns
t+ Rise time (20-80%) 4.0
| Fall time (20-80%) 4.0

SilNOtES
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10139-F,N
TEST LOAD CIRCUIT VOLTAGE WAVEFORMS
Veer = Veez ADDRESS ACCESS TIME
<2.0vDC
0.14F ADDRESS )E 50% :‘
v b—Taa— .
out OUTPUT 50%
500
COAX
- Input pulse conditions: Vo=0.31V, V1 =1.11V, t,=2ns
(20 to 80%), tf = 2ns (20 to 80%)
| .. TPour

PULSE GENERATOR ouT 0 b

CHIP ENABLE/DISABLE TIMES
0y f—n
0, |—o
O—={TE O b—

~ Ve = v
50% 50%
BT ———— e o e
:I: 0.1uF
VEE = -3.2VDC
Input pulse conditions: Vo=0.31V, V1=1.11V, t, =2ns
Input pulse: t: = t- = 2.0 - 0.2ns (20 to 80%) (20 to 80%), tf = 2ns (20 to 80%)

NOTES

1. Dcand ac specifications apply after thermal 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 50() coaxial cable. Wire
length should be < 1/4 inch from TPN to input pin and TPouT to output pin. A 50() termination to
ground is located in each scope input. Unused outputs are connected to a 50} 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

LIMITS
PARAMETER TEST CONDITIONS Min Typ Max UNIT
Power supply voltage Vv
Vcer To program 11.6 12.0 12.5
Vcev To verify 5.0 5.2 5.4
lccp Programming supply current Vee = 12.0V 250 mA
Address voltage \
ViH High 4.0 4.6
ViL Low 0 1.0
Max time at Vcc = Vcep 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 us
Programming pulse delay* ms
td Following Vcc change 0.1 1.0
ta1 Between output pulses 0.01 1.0
*Maximum is specified to minimize the amount of time Ve is at 12V.
sifnetics 95
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PROGRAMMING PROCEDURE
The 10139 is shipped with all bits at logical
low. To program logical high'’s, proceed as
follows:

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

2. Connect pin 8 (Veg) to ground and pin 16
(Vce) to +5.2V.

3. Address the desired word location using
0to 1.0V for a logic low and 4.0 to 4.6V for
a logic high.

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

TYPICAL FUSING PATH

settling. Maximum time at 12V is 1.0 sec.

5. Apply a +4.25mA current pulse to the first

output to be programmed. Output pin
voltage will be approximately 1.2V above
Vce, and the 7.5k resistor will take
1.75mA. Pulse duration is 0.5 to 1.0ms.
Other outputs may be programmed
sequentially using a delay of .01 to 1.0ms
between current pulses.

. Return Vcc to 5.2V and verify the word.

Repeat step 5 once only if any bit failed to
program.

. Repeat steps 3, 4, 5 and 6 for all address

locations to be programmed.

. Verify complete truth table.

10139-F,N

“12v
|
|
|
|
[
| ADDRESS
| AND
FUSING
| CONTROL
|
|
l
|
‘ FUSING
{ CONTROL
| “EE T
i o i e i S s s st s J

7.5k

96
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DESCRIPTION

The 82S27 is field programrnable, 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

FEATURES

Address access time: 40ns max
Power dissipation: 0.6mW/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) 18
(5) A, MUX
L A ! 5 -
Aol T | = |12,
T | | y o
A 0%“ ADDRESS | | [1—32DE-| | 32X32 Mux output |~ T
A, OE’ BUFFER | CODER | MATRIX T IT BUFFER 2
A O | | 18 100 o
A, 3
) I | MUX o
A; O—s | li;‘ 109 ’
A 1:8
— 32) =] wmux
aft
Ay
% ay] Jas
CE, CE,
Vcec = (16)
GND = (8
() = Pin number
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +5.5 Vdc
Output voltage Vdc
Vo High +5.5
Temperature range °C
Ta Operating 0 to +75
TsTG Storage -65 to +150

sinotics

82827-F
PIN CONFIGURATION
F PACKAGE*
ALY 1¢] Vee
a ] ] &
a ] 4] c,
A, 2] 73] e,
A, E E 0,
A, E E 0.
s, [ 0] o,
ano (2] __“_] o,
*F = Cerdip
97
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DC ELECTRICAL CHARACTERISTICS 0°C <Ta<+75°C, 4.75V < Vcc < 5.25V

82827-F

LIMITS
PARAMETER T NDITIONS! UNIT
KR a9 Min Typ? Max
Input voltage v
ViL Low .80
ViH High 20
Vic Clamp IIN=-12mA -1.0 -1.5
Output voltage '
VoL Low lout = 32mA 0.45 0.50
Input current
e Low ViN = 0.50V -1.6 mA
liH High VIN = 2.4V 40 A
VIN = 5.5V 1 mA
Output current . e wA
loLk Leakage CEy or CE2 = High, Vout = 5.5V 100
Capacitance Vce = 5.0V pF
CiN Input ViN=2.0V__ 5
Court Output Vourt = 2.0V, CE1 or CE2 = High 8
AC ELECTRICAL CHARACTERISTICS 0°C<Ta<+75°C, 4.75V < Vcc <5.25V, Ry =270, R2=600(), CL = 30pF
LIMITS
PARAMETER TO FROM UNIT
Min Typ2 Max
Access time ns
TaAA Output Address 30 40
Tce Output Chip enable 15 20
Disable time ns
Tco Output Chip disable 15 20
NOTES

1.

2. Typical values are at Vcc = 5.0V, Ta = 25°C.

Positive current is defined as into the terminal referenced.

TEST LOAD CIRCUIT

VOLTAGE WAVEFORM

O—
O—
O—
O—|
O—| A,
O—
O—
O—
Oo—s
O—>

Vee
Ay
LY
A
A, O, pb—oa
put O
As 0 —s
A (-7} —
A;
CE,
CE,
GND

|||—-

Vee

CL (INCLUDES SCOPE &

R, JIG CAPACITANCE)

+3.0V

ADDRESS }GV

Taa

—
CE,, 1.5V 1.5V
pC——
-—T cg —* <—TcDp
X —— e ————— — VoH
0,~0, ‘1.5v 1.5v

All inputs: tr = Tt = 5ns (10% to 90%)
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PROGRAMMING SYSTEMS SPECIFICATIONS

82827-F

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

LIMITS
PARAMETER TEST NDITIONS UNIT
caQ 9 Min Typ Max
Power supply voltage \"
Vceep To programt? Iccp =300 + 50mA, 5.0 5.25
Transient or steady state
Verify limit \"
VccH Upper 5.0 525 5.5
Veel Lower 45 4.75 5.0
Vs Verify threshold2 0.9 1.0 1.1 \%
Input voltage Vv
ViH High (except CE1) 3.0 5.0
ViL Low = 0 0.4 0.5
VIN Program level (CE1 only) 14.0 14.5 15.0
Input current
liH High Vin = +3.0V 100 uA
liL Low . ViL = +0.5V -1.6 mA
N Program level (CE1 only) VIN = +15.0V 15 mA
Vout Output programming voltage3 lout = 115 £ 10mA, 16.5 17.0 125 "
Transient or steady state
lout Output programming current Vour = +17.0 £ 0.5V 105 115 125 mA
TR Output pulse rise time4 0.2 0.5 us
tp Programming pulse width 0.25 0.5 ms
to Pulse sequence delay 10 us
TPR Programming time Vce = Veer 12 sec
Tps Programming pause Vece =0V 6 sec
TPR
————— Programming duty cycle5 50 9
ToR + Toa g g y Cy! %o
NOTES
1. Bypass Vcc to GND with a 0.01uF capacitor to reduce voltage spikes.
2. Vsisthe 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 * 0.5V 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 1K dummy load connected across the fusing source.
5. Continuous fusing for an unlimited time is also allowed, provided that a 56% duty cycle is maintained.
This may be accomplished by following each Program Verify cycle with a rest period (Vcc = 0V) of
0.5ms.
PROGRAMMING PROCEDURE Program-Verify Sequence 5. To verify programming, after 10us delay,

The 828527 is shipped with all bits at logical 1.
low. To write logical high, proceed as fol-
lows:

Set-up 2.

1. Apply GND to pin 12.

2. Terminate all device outputs with a 10k(2
resistor to Vcc. 3.

3. Set CE2 to logic low.

Raise Vcc to Veer, and address the word
to be programmed by applying TTL high
and low logic levels to the device address
inputs.

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

After 10us delay, apply a voltage source
of +17.0 + 0.5V to the output to be pro-
grammed. The source must have a cur-
rent limit of 115mA. Prgram one output at
the time.

. After 10us delay, remove +17.0V supply

from programmed output.

SiNOtES

return CE; to OV. Raise Vcc to VocH =
+5.25 + .25V. The programmed output
should remain in the high state. Again,
lower Vcc to VecL = +4.75 + .25V, and
verify that the programmed output re-
mains in the high state.

. Raise Vcc to Vccp, and repeat steps 2

through 5 to program other bits at the
same address.

. Repeat steps 1 through 6 to program all

other address locations.

©0
©0
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TYPICAL FUSING PATH

o __ YADDRESS
r ______ - }'_ (10f 3)
| | |
| |
| |
[ | L AA—<
| |
£ | |
e
|
|
= |
| L
I >
<
o ! $
|
| b3
| <
#\’- | # Y .
X ADDRESS l l by
(1015) | |
|
2| |
S = —o ouTPUT
|
|
|
|

TYPICAL PROGRAMMING SEQUENCE

g —— — o w— —
ADD AFIRST ALast [
ugw —— ———
Tpr-(PROGRAM) | 12'SEC. MAX 60 SEC. MIN
| TPS-(PAUSE)
Veen—— = .
Veep — | I,.__.__._____...__.I | rT.____..___.___ -———
Vee veel Ld .
di __—>l VERIFY |
Hip—
+14.5V F————— ) -
c, i i | [
ov —— ——— ——— —— ———— |
—| |—1p
] iy o |
7.0V — — —_— | H
ouTPUT / Byt | ey | | Bjj
VOLTAGE T | |
R I l ' 1
ov S S | (I— 1 e et s e i s
lD———| I‘—Qp——. —'I |<—|D i ———I |4—ln
*Programming verification at both high and low Vcc margins is optional. For convenience, verification
can also be executed at the operating Vcc limits specified in the dc characteristics.

100 Silnotics




DESCRIPTION

The 825126 and 825129 are field program-
mable, which means that custom patterns
are immediately available by following the
fusing procedure given in this data sheet.
The standard 82S126 and 825129 devices
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 2 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 82S126 and 82S129 devices are
available in the commercial and military
temperature ranges. For the commercial
temperature range (0°C to +75°C) specify
N82S126/129, F or N, and for the military
temperature range (-55°C to +125°C) spec-
ify $S825126/129, F only.

BLOCK DIAGRAM

FEATURES

® Address access time:
N82S126/129: 50ns max
$825126/129: 70ns max

e Power dissipation: 0.5mW/bit typ

* [nput loading:
N82S126/129: -100xA max
$825126/129: -150uA max

® On-chip address decoding

e Qutput options:
825126: Open collector
82S129: Tri-state

® No separate fusing pins

® Unprogrammed outputs are low level

® Fully TTL compatible

APPLICATIONS

e Prototyping/volume production
e Sequential controllers

® Microprogramming

® Hardwired algorithms

e Control store

* Random logic

® Code conversion

82S126-F,N e 82S129-F N

PIN CONFIGURATION

F,N PACKAGE*

a O m)

~ @)

& [ @

A [ i

a 5] )

n ] m}

~ o)

GrounD [} E
*F = Cerdip
N = Plastic

NI-Cr FUSE ARRAY
(1) 1.8
(5) A || MUX
SO A, ! T .
A, O—] e I Yo 12
) i | —l— o,
AIOT : { 1:8
o > MuUX n
:’ 3) |aporess| | |1:32 06| | 32x32 OUTPUT :&0:
2 BUFFER : CODER | | MATRIX L LI BUFFER
Ag 1 | 010
Aoty i ! 1:8 fd 63,
D) ! i MUX m
A, O—s] i : — (9
_H I 7 —1—o,
fi : 1:8
Sl (32) " mux
sl
Ay
™ 3] Joa
TE, C&
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vce Supply voltage +T Vdc
VIN Input voltage +5.5 Vdc
Output voltage Vde
VoH High (82S126) +5.5
Vo Off-state (825129) +5.5
Temperature range °C
TA Operating
N82S126/129 0to +75
$825126/129 -55 to +125
TstG Storage -65 to +150
Sifnotics
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DC ELECTRICAL CHARACTERISTICS N82S126/129: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V
S82S126/129: -55°C < Ta < + 125°C, 4.5V < Vcc < 5.5V

82S126-F,N e 82S129-F,N

€%,

N82S1 126/129
PARAMETER TEST CONDITIONS! i2a/12e Sagnta0 UNIT
Min | Typ2 | Max | Min | Typ2 | Max
Input voltage \
ViL Low .85 .80
ViH High 2.0 2.0
Vic Clamp liIN=-18mA -0.8 | -i.2 -08 | -1.2
Output voltage v
VoL Low _ __lour=16mA 0.45 0.5
VoH High (82S5129) CE1 = CE2=Low, lour =-2.0mA, 2.4 2.4
High stored
Input current uA
hiL Low ViN = 0.45V -100 -150
liH High ViN = 5.5V 40 50
Output current . .
loLk Leakage (825126) CEj or CE2 = High, Vout = 5.5V 40 60 uA
lo(OFF) Hi-Z state (825129) CE1 or CE2 = High, Vout = 5.5V 40 60 pA
CE1 or CE2 = High, Vout = 0.5V -40 -60
los Short circuit (825129) Vout = 0V -20 -70 | -15 -85 mA
Icc Vcce supply current 105 | 120 105 125 mA
Capacitance Vce = 5.0V pF
Cin Input ViN = 2.0V 5 5
Cout Output VouTt = 2.0V 8 8
AC ELECTRICAL CHARACTERISTICS R1=2700, R2 =600(), CL = 30pF
N82S126/129: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V .
S$82S5126/129: -55°C < Ta < +125°C, 4.5V < Vce < 5.5V
N825126/129 $825126/129
PARAMETER TO FROM UNIT
Min | Typ2| Max | Min | Typ2 | Max
Access time ns
TaAA Output Address 35 50 35 70
Tce Output Chip enable 15 25 15 35
Disable time ns
Tco Output Chip disable 15 25 15 35
NOTES
1. Positive current is defined as into the terminal referenced.
2. Typical values are at Vcc = 5.0V, Ta = +25°C.
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
o 3.0V
O—={ A, Vee ADDRE%‘I 5V
O—] Az ov
O—=1A; O1f— — +3.0V
O—{a 02 |— CEi, 1.5V 1.5V
‘" pur _—
O—={ A, (0 TcE—] I——Tco——i
O— A Qs |— C, (INCLUDES SCOPE & \ VoH
R; JIG CAPACITANCE) 0,~0, \1.5V 1.5V
O—=1 4 le——Tan ——VoL
o—s]
oO—s]

CE;

[}
2
o

|||——
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82S126-F,N e 825129-F N

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

LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max
Power supply voltage v
Vcee To program? lccp = 375 £ 75mA, 8.5 8.75 9.0
Transient or steady state
Verify limit \
VceH Upper 5.3 85 5.7
Veel Lower 43 45 4.7
Vs Verify threshold?2 14 1.5 1.6 \"
lccp Programming supply current Vcep = +8.75 + .25V 300 450 mA
Input voltage \"
ViH High 2.4 5.5
ViL Low 0 04 0.8
Input current MA
liH High Vi = +5.5V 50
i Low ViL = +0.4V -500
Vourt Output programming voltage3 louTt = 200 £ 20mA, 16.0 17.0 18.0 \"
Transient or steady state
lout Output programming current Vout = +17 £ 1V 180 200 220 mA
TR Output pulse rise time 10 50 Ms
tp CE programming pulse width 0.3 0.4 0.5 ms
to Pulse sequence delay 10 us
TPR Programming time Vce = Veer 12 sec
Tesi Initial programming pause Vce =0V 6 sec
L Progra ing dut le4 50 %
—_— mmin uty cycile (]
Tpr+TPs e
EL Fusing attempts per link 2 cycle
NOTES
1. Bypass Vcc to GND with a 0.01uF capacitor to reduce voltage spikes
2. Vsisthe 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 + 1V 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 100% duty cycle.
5. This is an updated method of programming and does not obsolete any programming systems
presently being used.
PROGRAMMING PROCEDURE 4. After 10us delay, pulse the CE1 input to +4.5 *+ .2V, and verify that the pro-

1

Terminate all device outputs with a 10k}
resistor to Vcc. Apply CE1=High, CE2=
Low.

. Select the Address to be programmed,

and raise Vcc to Veep = 8.75 + .25V.

. After 10us delay, apply Voutr =+17 £ 1V

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

5.

6.

logic low for 0.3 to 0.5ms.

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

To verify programming, after 10us delay,
lower Vgc to VecH=+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 VeeL =

Sifnetics

grammed output remains in the high
state.

. Raise Vcc to Vcep = 8.75 = .25V, and

repeat steps 3through 6 to program other
bits at the same address.

. After 10us delay, repeat steps 2 through 7

to program all other address locations.
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TYPICAL PROGRAMMING SEQUENCE

825126-F,N ® 825129-F,N

- o -

*Programming verification at both high and low Vcc margins is optional. For convenience verification
can also be executed at the operating Vcc limits specified in the dc characteristics.

g N ——
ADD AFIRST ALasT
"g ————
TpR - (PROGRAM) 6 SEC MIN
12 SEC MAX Tps - (PAUSE)
Veep ——— R A —— —————— o — — o
Ve —
Vee CCH
——NGeL
—| (VERIFY)" |e——o1
Py p—
|-
—| tp j*— —{tp |=—
7.0V ———+—
90%
B
OUTPUT o
VOLTAGE TR= 10us
MIN BN-1 BN By By
ov —Jw% b o e o e e ] -—
== }_ Ao — ’H,, e
g - — — -—— - -
CE, |
gy
—| tp |=—
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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 500} 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 (50k() pulldown)
Open emitter outputs (50k() 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=Vce2=GND

e VEE =-5.2V £ 5%

® Ta =-30°C to +85°C ambient

BLOCK DIAGRAM

10149-F

PIN CONFIGURATION

F PACKAGE*
veer [0 [76] vee:
A [2] [15] o,
Ne ] o,
A, [4] 73] cE
A (6] [11] o,
A [7] [70] A,
vEEE :E] Az

*F = Cerdip

NI-CR FUSE ARRAY

ro 2]

a2

a
2 O—2L | opecooe

10F 32

(5)

A O—" ]

(10

A O——

STORAGE MATRIX

|
|
|
|

l
|
|

8:1

s O Mux

8:1
MUX

MuUX

81 8:1

Mux

(7)

—|

Y
DECODE
10F8

A -2

6o |

(13)

TE O— {

OUTPUT BUFFERS

(”)(L

0.

(12)(L (MI
o, 0,

115)l

ABSOLUTE MAXIMUM RATINGS

PARAMETER! RATING UNIT
VEE Supply voltage (Vcc = 0) 8 Vdc
VIN Input voltage (Vcc = 0) 0 to VEe Vdc
lo Output source current 40 mAdc
Temperature range °C
TA Operating -30 to +85
Ty Operating junction 125
TstG Storage -55 to +125
Sifnotics 105
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10149-F
DC ELECTRICAL CHARACTERISTICS Vcci =Vec2 =0V, Vee =-5.2V, R = 500 to -2V
-30°C +25°C +85°C
PARAMETER! TEST CONDITIONS UNIT
Min | Typ | Max | Min | Typ | Max Min | Typ | Max

Input voltage23 "
Vi Low -1.890 -1.850 -1.825
ViH High -0.890 -0.810 -0.700
ViLa Low threshold -1.500 -1.475 -1.440
ViHA High threshold -1.205 -1.105 -1.035

Output voltage v
VoL Low ViH = max -1.89 -1.675| -1.85 | -1.70 | -1.65 |-1.825 -1.615
VoH High ViL = min -1.06 -0.89 | -0.96 | -0.89 | -0.81 | -0.89 -0.70
VoLa Low threshold S - -1.655 -1.63 -1.595
Vona  High threshold Vil=unin, Vics = max | g5 -0.98 -0.91

Input current pA
I8 Low ViH = max 0.5
liH High ViL = min 265
lee  Supply drain current 130 150 mA

AC ELECTRICAL CHARACTERISTICS Ta = +25°C, Vee =-3.2V,

Vce1 = Veec2 = 2V, RL = 500 to ground

LIMITS
PARAMETER TO FROM UNIT
Min | Typ | Max

Access time ns

TaA Output Address 12 20

Tce Output | Chip enable 5.5 8

Tco Disable time Output | Chip disable 5.5 8 ns
Rise and fall time 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 electricaily open.

2. Vdc + 1%.

3. Each ECL 10K series device has been designed to meet the dc specification after
thermal equilibrium has been established. 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 500 resistor to -2V.
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10149-F

TEST LOAD CIRCUIT

Vcel = Veez
+2.0VDC

25uF 'r‘
i

IO.WF

Vour
50 ()
O—= 4
O—={ A COAX
O—f A;
O—=1 A o, F—
O—={ A o, b— TPouT
out
PULSE GENERATOR O—=As o b—
O— As 7] -
O—=| A
INPUT PULSE O—=ce
t* -t = 20-0.2ns
(20% TO 80%)
I 0.1uF
VEg = -3.2VDC

NOTES

A. For ac tests, all input and output cables to the scope are equal lengths of 5002 coaxial
cable. Wire length should be < 1/4 inch from TP to input pin and TPouT to output pin.
A 500 termination to ground is located in each scope input. Unused outputs are
connected to a 50} resistor to ground.

B. 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 test fixtures layout should be followed. Lead lengths, particularly to
the power supply, should be as short as possible. A 10uF capacitor between Vccrand
Vcce terminals, located as close to the device as possible, is recommended to reduce
ringing

VOLTAGE WAVEFORMS

ADDRESS ACCESS TIME

—
\
ADDRESS

=T

e e e e e

X
Oy

e e e e e e . e

CHIP ENABLE/DISABLE
PROPAGATION DELAYS
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10149-F
PROGRAMMING SPECIFICATIONS (Testing of these limits may cause programming of device.) Ta = +25°C
LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max

Power supply voltage Vv
VEE Program/verify -5.46 -5.2 -4.94
Vccip To program See steps 4 and 8 in Programming Procedure 5.7 6.0 6.3
Veev To verify 0

Programming supply current mA
leep VEg = -5.2V 300
lccip Vce1 = 6.0V 150

Input voltage \%
ViH High -0.90 -75 -0.60
ViL Low -2.0 -1.80 -1.60

Output voltage Vv
VouTt Programming lout = 4.0mA 1.50 1.70 1.90
VvouTt Verify 1 -1.0 -1.50

Verify 0

tp Output programming 25 5 ms

pulse width
to Pulse sequence delay 100 us
TpPr Programming time Vcet = +6V 6 sec
Tes Programming pause Vce1 = Vec2 = VEe = 0V 6 sec

TYPICAL PROGRAMMING SEQUENCE

TYPICAL FUSING PATH

PROGRAM VERIFY
+6.0V
Veer [ \
0 ——d ____.e
4 100us — 100us
1 w™iN T MIN

+HTIV:

0.5ms MAX.

- WORD SELECT
& FUSING
CONTROL

<L

250
0

O—=
Veca=ov K
PROGRAMMING [ \ J— - }A
VOLTAGE
OPEN s ———e -———\‘

OUTPUT

+

FUSING
CONTROL

-5.2v

Vgg =52V

QO Veer~ T8V

1.7V PULSE

75K
Rext

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
7.5k to -5.2V.

2. Connect VEE (pin 8) to -5.2V + 5% and
Vcez (pin 16) to GND (0V).

3. Address the desired location by apply-
ing a voltage of -.75 £ .15V for a high
and avoltage of -1.80+ .20V for a low at
the address inputs.

4. Apply +6.0V £ 5% to Vcci1 (pin 1).

5. Allow a minimum delay of 100us and
apply a voltage of +1.7V = 0.2V to the

108

10.

output to be programmed. Program
one output at a time.

Hold the output programming voltage
for 0.25 to 0.5ms, and then disconnect
the voltage source from the pro-
grammed output.

Allow a minimum delay of 100us and
then reduce Vcc1to GND (0V) to verify
programmed output.

Repeat steps 4 through 7 to program
other bits of the word.

Change the address and repeat steps 4
through 8 until the entire bit pattern is
programmed into your custom 10149.
Verify complete truth table.

Sinotics
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DESCRIPTION

The 825114 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 inputs while holding Strobe high. 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 825114 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

e

82S114-F /N ¢ 82S115-F N

PIN CONFIGURATIONS

® Address access time: F.N PACKAGE
N82S114/115: 60ns max 825114
$82S114/115: 90ns max
* Power dissipation: 165, W/bit typ A ] z’ Vee
® Input loading: > o5
N82S114/115: —100xA max ~ B
$825114/115: ~1504A max ne 5] 7]
® On-chip storage latches A, ] 21] 4,
® Schottky clamped % B %0 &=
e Fully compatible with Signetics 825214 =] )
and 825215 ROMs A =
e Fully TTL compatible o, [7] 8] srrose
o, [E] 7] o,
API;%ICATIONS. o, [ ] o,
e Microprogramming
e Hardwire algorithms o. [©] 5] o,
e Character generation re, [0 [14] o,
e Control store ono [12] [13] re,
e Sequential controllers
F,N PACKAGE
828115
Ay E 2] vee
a, [2] 7] »,
~ ] 72] ,,
a [4] 21] ,,
A 5] 20] o
Ay E E CE;
o, E E STROBE
o, [E] [17] o,
o, [7] 6] o,
o, 19 B
FE; E E 05
GND E E] FE,
BLOCK DIAGRAM
-
AQ—— |
I I
ADDRESS | BUFFER ||
LINES : DECODER | 512X8 OR 256X8 MATRIX
NO— |
o S - e
\ l ‘ Yy V V
(18)
sTrRoBE Q- — 8-BIT OUTPUT LATCH
Y
- (20)
cE, 8@_0 LATCH O 8 TRI-STATE DRIVERS
CE;
(19)
im 1(81 I(S) Lno;lt14;lnsylns;l<w)
0, 0, 03 0, O Oy O, Og
FE1 = (13), FE2 = (17) OUTRUFILINES
Vce = (24), GND = (12), ( ) = Pin Number

Sinotics
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ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +5:5 Vdc
Temperature range °C

Ta Operating

N82S114/115 0to +75

S$825114/115 -55 to +125
TsTG Storage -65 to +150

82S114-F )N ® 82S115-F,N

DC ELECTRICAL CHARACTERISTICS N82S114/115: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V

S$82S114/115: -55°C < Ta < +125°C, 4.5V < Vcec < 5.5V
N82S114/115 $82S114/115
PARAMETER TEST CONDITIONS Min | Typ'| Max | Min | Typ'| Max UNIT
Input voltage \
ViL Low .85 .8
ViH High 2.0 20
Vic Clamp IIN =-18mA -0.8 |-1.2 -0.8 | =1.2
Output voltage Vv
VoL Low louT = 9.6mA 0.4 |045 04 | 05
VoH High CEj = Low, CE2 = High, 27 | 33 24 | 33
lout = -2mA, High stored
Input current wA
hiL Low ViN = 0.45V -100 -150
liH High ViN = 5.5V 25 50
Output current
lo(oFF) Hi-Z state Ex =HighorCE2=0, VouTr=5.5V 40 100 | wA
E1=Highor CE2=0, Voutr=0.5V -40 -100
los Short circuit2 VouTt = OV -20 -70 | -15 -85 | mA
Icc Vcc supply current 130 | 175 130 | 185 | mA
Capacitance Vece = 5.0V, Vin = 2.0V pF
CiNn Input Vce = 5.0V, VouTt = 2.0V 5 5
Cout Qutput "CE1 = High or CE2=0 8 8
AC ELECTRICAL CHARACTERISTICS R1=4700Q, Rz = 1k(), CL = 30pF
N82S114/115: 0° < Ta < +75°C, 4.75V < Vcc < 5.25V
S$82S114/115: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V
N82S114/115 $82S114/115
PARAMETER TO FROM TEST CONDITIONS UNIT
Min | Typ! | Max Min | Typ! | Max
Access time3 Latched or transparent read ns
Taa Output | Address 35 60 35 90
Tce Output | Chip 20 40 20 50
enable
Disable time3 Latched or transparent read ns
Tco Output | Chip 20 40 20 50
disable
Setup and hold time4 Latched read only ns
Tcos Setup time Chip 40 50
TcDH Hold time QOutput enable 10 0 10 0
TADH Hold time Output | Address 0 -10 5 -10
Pulse width4 Latched read only ns
Tsw Strobe 30 20 40 20
Latch time4 Latched read only ns
TsL Strobe 60 35 90 35
Delatch time4 Latched read only ns
ToL Strobe 30 35

NOTES on following page.

110

Sijnotics



825114-F )N ¢ 82S115-F N

NOTES

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

2. No more than one output should be grounded at the same time and strobe should be disabled. 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 Ta nanoseconds after the address has changed the 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.

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 FE1 and FE2 may be grounded or left floating

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

Sns|e—

TEST LOAD CIRCUIT VOLTAGE WAVEFORM E
V?c INPUT PULSES w
S - raayALLINPuT PuLsES E
* e

| 0 FP B ov
SERER Avti . l : 5ns =
q..!.( As O |3 s o e P
~—{sTr I o

~-—{CE, = =

= - GhD ggggﬁ:?ﬂfl&wcm QN2 i o o e e G
]

TIMING DIAGRAMS

TRANSPARENT READ4 LATCHED READS
30V
¥1.5v

L 1

. TADH -
CHIP ENABLE 1.5V 1.5v .
ov ov

CE,

+3.0V

CHIP ENABLE 1.5V STROBE
ov ov
CE, Tco v
—-—————ca OH VoH
0,...0s » sV 0y 50y 1 7?
pE sV 1.5V
K 2<VoL [N, 7 T
l—Ta

Output Latches Not Used Output Latches Used
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82S114-F,N e 82S115-F,N

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

LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max

Power supply voltage Vv

Vcep To program? lccp = 200 = 25mA, 4.75 5.0 5§.25
Transient or steady state

Verify limit \"
VceH Upper 53 5.5 5.7
VcelL Lower 4.3 45 4.7
Vs Verify threshold?2 0.9 1.0 i1 \
Iccp Programming supply current Vcep = +5.0 £ .25V 175 200 225 mA

Input voltage "
ViL Low 0 0.4 0.8
VIH High 24 55

Input current (FE1 & FE2 only)
liL Low ViL = +0.45V -100 uA
liH High ViH = +5.5V 10 mA

Input current (except FE1 & FE2) kA
liL Low ViL = +0.45V -100
liH High ViH = +5.5V 25
Vourt Output programming voltage3 louT = 200 + 20mA, 16.0 17.0 18.0 v

Transient or steady state
lout Output programming current Vout = +17 £ 1V 180 200 220 mA
TR Output pulse rise time 10 50 us
tp FE2 programming pulse width 0.3 0.4 0.5 ms
To Pulse sequence delay 10 us
TPR Programming time Vce = Veep 12 sec
Tps Programming pause Vee =0V 6 sec
TPR ; 9
——=  Programming duty cycle4 50 %
Tpr+TPs ¢ ol
NOTES

1. Bypass Vcc to GND with a 0.01uF capacitor to reduce voltage spikes.

2. Vsis 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 = 1V output voltage is maintained during the entire fusing cycle.

4. Continuous fusing for an unlimited time is also allowed, provided thata 60% duty cycle is maintained.
This may be accomplished by following each Program-Verify cycle with a Rest period (Vcc = 0V) 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 10k}
resistor to Vcc.

3. Set CE; to logic low, and CE2 to logic
high (TTL levels).

4. Set Strobe to logic high level.

Program-Verify Sequence

1. Raise Vcc to Vcep, and address the word
to be programmed by applying TTL high
and low logic levels to the device address
inputs.

2. After 10us delay, apply to FE1 (pin 13) a
voltage source of +5.0 £ 0.5V, with 10mA

112

3.

sourcing current capability.

After 10us delay, apply a voltage source
of +17.0 £ 1.0V to the output to be pro-
grammed. The source must have a cur-
rent limit 200mA. Program on output at
the time.

. After 10us delay, raise FE2 (pin 11) from

0V to +5.0 £ 0.5V for a period of 1ms, and
then return to OV. Pulse source must have
a 10mA sourcing current capability.

. After 10us delay, remove +17.0V supply

from programmed output.

. To verify programming, after 10us delay,

return FE1 to OV. Raise Vcc to VecH =
+5.5 + .2V. The programmed output
should remain in the high state. Again,
lower Vcc to VecL =+4.5+.2V, and verify
that the programmed output remains in
the high state.

. Raise Vcc to Vcep and repeat steps 2

through 6 to program other bits at the

SiNOtES

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



TYPICAL PROGRAMMING SEQUENCE

82S114-F,N e 82S5115-F,N

g P —
ADD AFIRST ALasT
e . T
TpR - (PROGRAM) | 12.0sec MAX 6.0sec MIN
T Foo-
At ps - (PAUSE)
VeeH r '
Veep — '__—_______._____l | P e o
—VeeL Ld x
Vee ——lvsmrw
oV == |
_.itol.__
'
+5.0V I..._____1I | f—
FE,
4 I
[ — [ — [ S ———
tp tp le—tp
8 b . 4 I o 5y
7OV === e —_— ',__. i
| By | 1] 8n 1 BN
ouTPUT 8, . | 1
VOLTAGE MIN“‘ / 1 ’I 1 .
10%
ov __J | I | | - | NSRS S penmea—
tp— L— _.l l—tD ' tp—| L— —--' |<—‘D

- | IR - SRR
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 dc characteristics.

Sifnotics
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—825130(0CI/82SITL (1S

825130-F,N e 825131-F,N

DESCRIPTION FEATURES PIN CONFIGURATION
The 828130 and 82S131 are field program- e Address access time:
mable, which means that custom patterns N82S130/131: 50ns max F,N PACKAGE*
are immediately available by following the $82S130/131: 70ns max
fusing procedure given in this data sheet. e Power dissipation: 0.3mW/bit typ % [ 6] vee
The standard 82S130 and 82S131 are sup- @ Input loading: s 5] a
plied with all outputs at logical low. Outputs N82S5130/131: -1001.A max ) 4
are programmed to a logic high level at any $825130/131: -150uA max INEN [72] A,
specified address by fusing a Ni-Cr link e On-chip address decoding A, m 73] CE
matrix. e Output options: A E 7] o,
These devices include on-chip decoding £28140) Op?en callastor A E 1] o
X : 82S131: Tri-state 1 %

and 1 chip enable input for ease of memory . "

X : e No separate fusing pins A, [Z [70] o,
expansion. They feature either open collec- o Unproarammed outputs:are low level
tor or tri-state outputs for optimization of rog P srouno [2] (9] o

Fully TTL compatible

word expansion in bused organizations. ,
*F = Cerdip

Both 825130 and 82S131 devices are avail- APPLICATIONS N = Plastic
able in the commercial and military tem- © Prototyping/volume production
perature ranges. For the commercial tem- ® Sequential controllers
perature range (0° to +75°C) specify ® Microprogramming
N82S130/131, F or N, and for the military ~® Hardwired algorithms

°

L

L]

temperature range (-55° C to +125° C) speci- Control store
fy S82S130/131, F. Random logic
Code conversion

BLOCK DIAGRAM

NI-Cr FUSE ARRAY
_ e i i
o8 Ay
A oﬁ— ] Hl- 1 < 12)
‘o) 1 ; ——o,
A0 ! 32X16  fa——e] :‘-‘i
A,0—] ! u MR
A,0-2L, | ADDRESS | | 1:32 DE- T 11 OUTPUT —L—o.
O (2) BUFFER | | CODER Ll L BUFFER | .
Asoﬁ’ 1 1:16 B 54 )03
AO—=f 1 32X16 [ty MUX
A0 i 7 mE
Aol N R H L—|—- =26
] o™ 32X16 - ;n::(
Y
A - (13)
Ay
CE
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +5.5 Vdc
Output voltage Vdc
VoH High (82S130) +5.5
Vo Off-state (825131) +5.5
Temperature range °C
TA Operating
N82S130/131 0 to +75
S$825130/131 -55 to +125
Tsrag Storage -65 to +150
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DC ELECTRICAL CHARACTERISTICS N82s130/131:

82S8130-F,N ® 82S131-F,N

0°C < Ta < +75°C, 4.75V < Vcc < 5.25V

S$82S130/131: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V
N82S130/131 $828130/131
PARAMETER TEST CONDITIONS UNIT
Min | Typ! | Max | Min | Typ' | 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 Vv
VoL Low - lout = 16mA 0.45 0.5
VoH High (825131) CE=low, lout=-2mA high stored 24 24
Input current pA
I Low ViN = 0.45V 40 -150
liH High VIN = 5.5V .85 50
Output current .
loLk Leakage (82S130) CE = high, Vour = 5.5V 40 60 pA
lo(OFF) Hi-Z state (82S131) CE = high, Vout = 5.5V 40 60 uA
CE = high, VouTt = 0.5V -40 -60
los Short circuit (82S131) Vout = 0V -20 -70 -15 -85 mA
Icc Vcc supply current 120 140 120 140 mA
Capacitance VIN = 2.0V, Vce = 5.0V pF
CiNn Input 5 5
Cour Output 8 8
AC ELECTRICAL CHARACTERISTICS Ri =2700, Rz = 6000, CL = 30pF2
N82S5130/131: 0° < Ta < +75°C, 4.75V < Vgc < 5.25V
S$82S5130/131: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V
N82S130/131 $82S130/131
PARAMETER TO FROM UNIT
Min | Typ' | Max Min Typ! | Max
Access time ns
TaA Output Address 40 50 40 70
Tce Output Chip enable 20 30 20 40
Disable time ns
Tco Qutput Chip disable 20 30 20 40
NOTES
1. Typical values are at Vcc = 5.0V, Ta = +25°C.
2. Positive current is defined as into the terminal referenced.
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
Vce
T READ CYCLE
o—=] A,
oO—= A, Vee 3.0v
O—{A; ADDRESSXSV
A, O1 L . ov
;’:j A, Oz o e +3.0V
" puTt 0s i _\E, 1.5V
ov
O Ag O 4p— o C_  (INCLUDES SCOPE & TCE — L—Tcn——l
2 JIG CAPACITANCE) VoH
O—={ A, \
I 0,~0, Kx.sv 1.5V
i = = el —~Vou
O—{ CE
GND
All inputs: tr = tf = 5ns (10% to 90%)
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825130-F,N ¢ 825131-F,N

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

LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max
Power supply voltage \%
Vcerp To program? lccp =375 £ 75mA, 8.5 8.75 9.0
Transient or steady state
Verify limit Vv
VceH Upper 5.3 5.5 57
Vcel Lower 43 45 47
Vs Verify threshold?2 1.4 1.5 1.6 Vv
lccp Programming supply current Vcep = +8.75 + .25V 300 450 mA
Input voltage \%
ViH High ’ 24 55
ViL Low 0 0.4 0.8
Input current HA
liH High ViH = +5.5V 50
hiL Low ViL = +0.4V -500
Vour Output programming voltage3 louT = 200 + 20mA, 16.0 17.0 18.0 \
Transient or steady state
lout Output programming current Vout =+17 £ 1V 180 200 220 mA
TR Output pulse rise time 10 50 us
tp CE programming pulse width 0.3 0.4 0.5 ms
tp Pulse sequence delay 10 s
TPR Programming time Vcer = Veep 12 sec
Tpsi Initial programming pause Vce =0V 6 sec
Ll Programming duty cycle4 50 %
e e 0
TPr+TPs
FL Fusing attempts per link 2 cycle
NOTES

1. Bypass Vcc to GND with a 0.01uF capacitor to reduce voltage spikes.

2. VSisthe 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 = 1V 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 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

grammed output remains in the high
state.

logic low for 0.3 to 0.5ms.
5. After 10us delay, remove +17V from the

2.

resistor to Vcc. Apply CEq = High.
Select the Address to be programmed,
and raise Vcc to Vecp = 8.75 £ .25V.

. After 10us delay, apply Voutr =+17 £ 1V

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

. After 10us delay, pulse the CE;input to

116

programmed output.

6. To verify programming, after 10us delay,

lower Vce toVecH=+5.5%.2V,and apply
a logic low level to the CE input. The
programmed output should remainin the
high state. Again, lower Vcc to VeeoL =
+45 + 2V, and verify that the pro-

Sifnotics

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

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



TYPICAL PROGRAMMING SEQUENCE

825130-F /N ¢ 82S131-F,N

ADD

Veee

Viee

ov

*17.0v

OouTPUT
VOLTAGE

2]
A3

o

AfIRST

ALasT

TpR - (PROGRAM)

6 SEC MIN
12 SEC MAX Tps - (PAUSE)
e o . - —— - — ———— —— - ———— — - — —— = = - G = = —
Veel
(VERIFY)*  |=—
- %.[,«_
) - ___/_? B, BN
A o

*Programming verification at both high and low Vce margins is optional. For convenience, verification
can also be executed at the operating Vcc limits specified in the dc characteristics

Sifnotics
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DESCRIPTION

The 825140 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 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.

Both 825140 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
$825140/141, F.

BLOCK DIAGRAM

FEATURES

Address access time:
N82S5140/141: 60ns max
$82S140/141: 90ns max

* Power dissipation: .177mW/bit typ
e |nput loading:

N825140/141: -100.A max
$825140/141: -150.A max
On-chip address decoding

® Output options:

e Unprogrammed outputs are low level

$82S140: Open collector
$82S141: Tri-state
No separate fusing pins

e Fully TTL compatible

APPLICATIONS

Prototyping/volume production
Sequential controllers
Microprogramming

Hardwired algorithms

Control store

Random logic

Code conversion

82S140-F,N e

PIN CONFIGURATION

82S141-F,N

F,N PACKAGE *

» [0
a [2]

>

4

Elsiciciciciciciclo

7]
53]
7]
7]
73]
7]
5]
]
6]
7]
m
7]

2
o o2 @

*F = Cerdip
N = Plastic

CE,
CE,
CE,

CE

.
O
0,
Os
O
O,

A o—r——]

1:64 DE-
CODER

ADDRESS
LINES

rAo—2—

64X64 MATRIX

1:8| 18] 1:8| 18} 18] 1:8]1:8]18
MUX]MUX|MUXIMUX|MUX|MUX|MUX|MUX

[

HEEN

shlddldd

0, O 0, O, 0Oy O 0; Og
OUTPUT LINES
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +5.5 Vdc
Output voltage Vdc
VoH High (82S140) +5.5
Vo Off-state (825141) +5i5
Temperature range °C
Ta Operating
N82S140/141 0 to +75
S$82S140/141 -55 to +125
Tsta Storage -65 to +150
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825140-F,N e 82S141-F N

DC ELECTRICAL CHARACTERISTICS N82S140/141:0°C < Ta < +75°C, 4.75V < Vge < 5.25V
$82S140/141: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V

N82S140/141 $825140/141
1
PARAMETER TEST CONDITIONS Min Typ2 Max Min Typ? Max UNIT
Input voltage Vv
ViL Low .85 .80
ViH High 2.0 2.0
Vic Clamp IIN = -18mA -0.8 -1.2 -0.8 -1.2
Output voltage Vv
VoL Low . lour =9.6mA 0.45 0.5
VoH High (82S141) CE1 = Low, lout = -2mA, CE2 = Low, | 24 2.4
CEs = High, CE4 = High, High stored
Input current HA
e Low ViN =0.45V -100 -150
liH High ViN =5.5V 40 50
Output current o i
loLk Leakage (82S5140) CE1 = High, VouT = 5.5V, CE2 = High, 40 60 uA
. CE3 = Low, CE4 = Low
lo(oFF) Hi-Z state (82S141) CE1 = High, Vout = 0.5V, CE2 = High, -40 -60 uA
o CE3 = Low, CE4 = Low
CEq = High, Vout = 5.5V, CE2 = High, 40 60
CE3 = Low, CE4 = Low
los Short circuit (825141) Vout = 0V -20 -70 -15 -85 mA
Icc Vce supply current 140 175 140 185 mA
Capacitance Vce = 5.0V pF
CiN Input VIN = 2.0V 5 5
Cout Output Vourt = 2.0V 8 8
AC ELECTRICAL CHARACTERISTICS R1=4700, Rz = 1k, CL = 30pF
N82S140/141: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V
S$8285140/141: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V
N825140/141 $82S5140/141
PARAMETER TO FROM UNIT
Min | Typ2 | Max | Min | Typ2 | Max
Access time ns
TaA Output Address 40 60 40 90
Tce Output Chip enable 20 40 20 50
Disable time ns
Tco Output Chip disable 20 40 20 50
NOTES
1. Positive current is defined as into the terminal referenced.
2. Typical values are at Vcc = 5.0V, Ta = +25°C.
119
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825140-F N e 82S141-F N

Ao

A; o0—

A;0— —o

A.0—
A 0—
Ac0—

DuUT

Avo—
CE,0—{CE,
CE,0—{CE,

=GND

’é___-

c, (INCLUDES
A SCOPE & JIG
CAPACITANCE)

3.0v
ADDRESS><1 sV
ov
CE, CE,
3.0V
CHIP ENABLES 1.6V AN
ov
CE; CE; Tee Tab
_____ - Von
o, o, \\, &V .
Taa ——Npp
tr = tf = 5ns (10% to 90%)

PROGRAMMING SYSTEMS SPECIFICATIONS

(Testing of these limits may cause programming of device.) T o = +25°C

LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max
Power supply voltage Vv
Vcer To program! lccp =375 £ 75mA, 8.5 8.75 9.0
Transient or steady state
Verify limit \
VceH Upper 33 ig i;
VceL Lower : ! ’
Vs Verify threshold? 14 15 1.6 Y
lccp Programming supply current Vccp = +8.75 + .25V 300 450 mA
Input voltage Vv
VIiH High 2.4 5.5
ViL Low 0 0.4 0.8
Input current KA
IH High ViH = +5.5V 50
I Low ViL = +0.4V -500
Vout Output programming voltage3 louT = 200 + 20mA, 16.0 17.0 18.0 Vv
Transient or steady state
lout Output programming current Vour = +17 £ 1V 180 200 220 mA
TR Output pulse rise time 10 50 us
tp CE programming pulse width 0.3 0.4 0.5 ms
to Pulse sequence delay 10 s
TePrR Programming time Vce = Veer 12 sec
Tpsi Initial programming pause Vce =0V 6 sec
TPR ;
Gt O 4 %
TrrtTrs Programming duty cycle 50
FL Fusing attempts per link 2 cycle

NOTES

1.
2

3.
4.
5.

Bypass Vcc to GND with a 0.01uF capacitor to reduce voltage spikes
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.

Care should be taken to insure the 17 + 1V output voltage is maintained during the entire fusing cycle.
Programming duty cycle is 50% after continuous programming at 100% duty cycle.

This is an updated method of programming and does not obsolete any programming systems
presently being used.
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PROGRAMMING PROCEDURE

1s

Terminate all device outputs with a 10k}
resistor to Vcc. Apply CE1=High, CE2=
Low, CE3 = High and CE4 = High.

. Select the Address to be programmed,

and raise Vcc to Vcep = 8.75 £ .25V.

. After 10us delay, apply Voutr =+17 £ 1V

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

4. After 10us delay, pulse the CE;4 input to

logic low for 0.3 to 0.5ms.

5. After 10us delay, remove +17V from the

programmed output.

6. To verify programming, after 10us delay,

lower Vce toVecH=+5.5+.2V, and apply
a logic low level to the CE input. The
programmed output should remainin the
high state. Again, lower Vcc to VeeL =

82S140-F,N e 82S141-F N

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

. Raise Vcc to Veep = 8.75 £ .25V, and

repeat steps 3 through 6 to program other
bits at the same address.

. After 10us delay, repeat steps 2 through 7

to program all other address locations.

TYPICAL PROGRAMMING SEQUENCE

e e e e e e e A e AR e e o 8 i ot -
7

ADD AFIRST ALAST

g - = e o -

TpR -~ (PROGRAM) 6 SEC MIN
12 SEC MAX Tps ~ (PAUSE)
Veep =—— o o ———— - - ——— —— - = e e o s s -
v e
vee CCH
——VieeL
—=| (VERIFY)" |&—
[V — i
—ltp f— —ltp f=—

BIPOAR MEMORY

170V ——— 4 —— 7
90%
B,
OUTPUT %
VOLTAGE TR= 10us BN Bo By

! MIN BN-1
OV et 10% IS O ——

‘ ‘D

ULty U U ubz

p—

—

*Programming verification at both high and low Vcc margins is optional. For convenience, verification
can also be executed at the operating Vcc limits specified in the dc characteristics
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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 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 825136 and 825137 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 S825136/137, F.

122

828136~

F,N e 82S137-F,N

FEATURES PIN CONFIGURATION
® Address access time: -
N825136/137: 60ns max FNIPACKAGE
$825136/137: 80ns max o ]
o Power dissipation: .13mW/bit typ A Vec
¢ Input loading: A [Z] mps
N82S136/137: -100A max 5 [ 6]
$82S136/137: -150uA max
e On-chip address decoding » [ =1 s,
e Qutput options: A 5] 14] o,
825136: Open collector A, €] 3] o,
82S137: Tri-state 7 =
® No separate fusing pins :’ - [2] o,
e Unprogrammed outputs are low level e, [E] E Ok
e Fully TTL compatible ano [9] [10] e,
*F = Cerdip
N = Plastic
BLOCK DIAGRAM
(15)
As
| |
| |
I |
| l STORAGE
MATRIX
| 1:64 l 64X64
| DECODER '
| |
| |
@ | |
A O—
A ol
s - - —
| 1:16 1:16 116 1:16
| DECODER DECODER DECODER [DECODER]
A O — -
T, (8) e
CE, = ) an (12) (13) (14)
o o
04 0, 0, 0,
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vce Supply voltage *7 Vdc
VIN Input voltage +5.56 Vdc
Output voltage Vdc
VoH High (825136) £5.5
Vo Off-state (82S137) +5.5
Temperature range %C
Ta Operating
N82S136/137 0 to +75
S82S136/137 -55 to +125
TsTG Storage -65 to +150
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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

82S136-F,N e 825137-F,N

N82S136/137 $82S136/137
PARAMETER TEST CONDITIONS! UNIT
Min Typ2 | Max Min Typ2 | Max
Input voltage \"
ViL Low .85 .80
ViH High 2.0 2.0
Vic Clamp Iin=-18mA -08 | -1.2 -08 | -1.2
Output voltage Vv
VoL Low . lout = 16mA 0.45 0.5
VoH High (825137) CE=Low, loyt=-2mA, High stored 2.4 2.4
Input current uA
hiL Low ViNn = 0.45V -100 -150
I High VIN = 5.5V 40 50
Output current e
loLk Leakage (825136) % = High, Vout = 5.5V 40 60 uA
lo(oFF) Off-state (82S137) CE = High, Vout = 0.5V -40 -60 wA
CE = High, Vourt = 5.5V 40 60
los Short circuit (825137) Vourt = 0V -20 -70 -15 -85 mA
Icc Vcce supply current 105 140 105 140 mA
Capacitance Vce = 5.0V pF
CiN Input VIN = 2.0V 5 5
Cout Output Vout = 2.0V 8 8
AC ELECTRICAL CHARACTERISTICS Ri1=2700, R2 = 6000, CL = 30pF!
N82S136/137: 0°C < TA < +75°C, 4.75V < Vcc < 5.25V
S825136/137: -55°C < Ta < +125°C, 4.5V < Vgc < 5.5V
N82S136/137 $82S136/137
PARAMETER TO FROM UNIT
Min Typ2 Max Min Typ2 | Max
Access time ns
TAA Output Address 40 60 40 80
Tce OQutput Chip enable 20 30 20 40
Disable time ns
Tco Output Chip disable 20 30 20 40
NOTES
1. Positive current is defined as into the terminal referenced
2. All typical values are at Vcc = 5V, Ta = 25°C.
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
Vee READ CYCLE
T 3.0v
Ay o— ADDRESS}<1 5v
A 0— Vee ov
A, o— — 3.0v
1.5V 1.5v
As O— —o0 0! ﬁﬁ i ov
A O— —O0 ©: Tce Tco
buT
A, O— 00 —‘ﬂ ————————————— jb‘ Vou
1.5v 1.5V
i O 0 le——Tan — VoL
A 0—
Ag o CL (INCLUDES SCOPE &
KeD P HIGCAPACITANGE) All inputs: t; = t; = 5ns (10% to 90%)
CE,0—— = GND =
sinotics 123
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PROGRAMMING SYSTEMS SPECIFICATIONS

825136-F,N e 82S137-F,N

(Testing of these limits may cause programming of device.) T o = +25°C

LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max

Power supply voltage Iccp = 375 £ 75mA, \")
Vcer To program!? Transient or steady state 8.5 8.75 9.0

Verify limit Vv
VceL Lower ; : \
Vs Verify threshold? 14 1.5 1.6 Vv
lccp Programming supply current Vcep = +8.75 £ .25V 300 450 mA

Input voltage \
VIH High 2.4 55
ViL Low 0 04 0.8

Input current MA
liH High ViH = +5.5V 50
liL Low ViL = +0.4V -500
Vout Output programming voltage3 lout = 200 + 20mA, 16.0 17.0 18.0 \"

Transient or steady state
lout Output programming current Vout =+17 £ 1V 180 200 220 mA
TR Output pulse rise time 10 50 us
tp CE programming pulse width 0.3 0.4 0.5 ms
to Pulse sequence delay 10 us
TPR Programming time Vce = Veer 12 sec
Tpsi Initial programming pause Vcec = 0V 6 sec
TpPR ;
e 4 0 %
TontTon Programming duty cycle 5l
FL Fusing attempts per link 2 cycle
NOTES

8
&

3.

4.
5.

Bypass Vcc to GND with a 0.01uF capacitor to reduce voltage spikes.

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.

Care should be taken to insure the 17 + 1V output voltage is maintained during the entire fusing cycle.
The recommended supply is a constant current source clamped at the specified voltage limit.
Programming duty cycle is 50% after continuous programming at 100% duty cycle.

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 10KQ
resistor to Vcc. Apply CE1 = High CE2 =
Low.

. Select the Address to be programmed,

and raise Vcc to Vecp = 8.75 + .25V.

. After 10us delay, apply Vout =+17 £ 1V

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

124

4.

8.

6.

After 10us delay, pulse the CEy input to
logic low for 0.3 to 0.5ms.

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

To verify programming, after 10us delay,
lower Vcc VecH =+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 VeeoL =

Sifnetics

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

7. Raise Vcc to Vecep = 8.75 + .25V, and

repeat steps 3 through 6 to program other
bits at the same address.

8. After 10us delay, repeat steps 2 through 7

to program all other address locations.
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828136-F,N e 825137-F,N

TYPICAL PROGRAMMING SEQUENCE

4 o s e
7
A
oo AfRST Apast
7
w B2 P — —
TpR - (PROGRAM) SEECHIR |
12 SEC MAX Tps~(PAUSE) |

Veep ——— - = - ————————— R S —— - —
v _L_.l |
vee CCH o

—| (vERIFY)? |

e

+17.0v — 1 ¥
90%
B,
ouTPUT
VOLTAGE TR= 10us
! MIN BN-1 BN B, By
OV ] 100% J ——

- ————
1 i
O I s
o | — g
CE, 4
: | | ]
el

BIPOAR MEMORY

*Programming verification at both high and low Vcc margins is optional. For convenience, verification
can also be executed at the operating Vcc limits specified in the dc characteristics
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DESCRIPTION

The 825180 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 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 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 (-55° C to +125°C) spec-
ify $825180/181, F.

BLOCK DIAGRAM

FEATURES

® Address access time:
N82S180/181: 70ns max
$82S180/181: 90ns max

e Power dissipation: 85.W/bit typ

* |nput loading:
N82S180/181: -100.A max
$825180/181: -150.A max

® On-chip address decoding

¢ Output options:
82S180: Open collector
82S181: Tri-state

* No separate fusing pins

¢ Unprogrammed outputs are low level

e Fully TTL compatible

APPLICATIONS
Prototyping/volume production
Sequential controllers
Microprogramming

Hardwired algorithms

Control store

Random logic

Code conversion

AO————

ADDRESS
LINES

1:64 DE-
CODER

64X128 MATRIX

—— ]

1:16]1:16| 1:16 | 1:16| 1:16| 1:16 | 1:16]1:16
uximuxiMuxMuxiMuximux iMUXiMUX|

IHEEEEE

YL LEL S

0, 0, O O, Os O: O; O
OUTPUT LINES

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +5.5 Vdc
Output voltage Vdc
VoH High (825180) +5.5
Vo Off-state (825181) +5.5
Temperature range °C
Ta Operating
N82S180/181 0 to +75
$82S180/181 -55 to +125
TstG Storage -65 to +150
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PIN CONFIGURATION

A;
As
As
A,
A,
A;
A,
A,
0,
0,

0,

slelcicicicioioicialols

GND

*F = Cerdip
N = Plastic
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DC ELECTRICAL CHARACTERISTICS N82S180/181: 0°C < Ta < +75°C, 4.75V < Ve < 5.25V

S$825180/181: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V

825180-F,N e 82S181-F,N

N82S180/181 $825180/181
PARAMETER TEST CONDITIONS! UNIT
Min Typ? Max Min | Typ2 | Max
Input voltage \"
ViL Low 85 80 »
ViH High 2.0 2.0
Vic Clamp IIN = -18mA -08 | -1.2 -0:8 | 1.2 =
Output voltage \" o
VoL Low . lout =9.6mA 0.45 0.5
VoH High (82S181) CEq1 = low, lout = -2mA, CE2 = low, 2.4 24 E
CE2 = high, CE4 = high, high stored ||'
Input current MA E
he Low Vin = 0.45V -100 -150
liH High ViN = 5.5V 40 50
Output current o =
loLK Leakage (825180) CE: = high, Vour = 5.5V, CE2 = high, 40 60 | A [ —
. CE3 = low, CE4 =Iiw =
l0(OFF) Hi-Z state (825181) CE1 = high, Vout = 0.5V, CE2 = high, -40 -60 WA
- CE3 = low, CE4 =E~ o
CE1 = high, VouT = 5.5V, CE2 = high, 40 60 MA
CE3 = low, CE4 = low &
los Short circuit (825181) Vout = 0V -20 -70 | -15 -85 mA -I
Icc Vcce supply current 140 175 140 185 mA
Capacitance Vce = 5.0V pF
CiNn Input ViN = 2.0V S 5
Cout Output Vourt = 2.0V 8 8
AC ELECTRICAL CHARACTERISTICS Ri=4700, R2 = 1k}, CL = 30pF
N82S180/181: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V
$825180/181: -55°C < Ta < +125°C, 4.5V < Vcc 5.5V
N82S180/181 $82S5180/181
PARAMETER TO FROM UNIT
Min Typ2 | Max Min | Typ2 | Max
Access time ns
TAA Output Address 50 70 50 90
Tce Output Chip enable 20 40 20 50
Disable time ns
Tco Output Chip disable 20 40 20 50
NOTES
1. Positive current is defined as into the terminal referenced.
2. Typical values are at Voo = 5.0V, Ta = +25°C.
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TEST LOAD CIRCUIT

VOLTAGE WAVEFORM

825180-F,N e 825181-F,N

Vee

Ay, 0—
A, o—§
A; 0—
A, 0—
A, 0—
A; 00—
A, 0—4
A, 0—]
As 0—1
CE, 0—{CE,
CE,0—{CE,

DuT

=

—GND
All inputs: tr = tf = 5ns (10% to 90%)

c, (INCLUDES
Ay SCOPE & JIG
CAPACITANCE)

3.0V
ADDRESSX,SV

ov
CE, CE;

3.0V

CHIP ENABLES 1.5V 1.5V

CE, CE, TCE——] Tco

Vou
0, - 0g \ 1.5V 1.5V

I iy

PROGRAMMING SYSTEMS SPECIFICATIONS

(Testing of these limits may cause programming of device.) T o = +25°C

LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max

Power supply voltage Vv

Vcerp To program? lccp =375 £ 75mA, 8.5 8.75 9.0
Transient or steady state

Verify limit \
VceH Upper ig ig i;
VceL Lower : . ;
Vs Verify threshold?2 1.4 15 1.6 Vv
lccp Programming supply current Vcep = +8.75 + .25V 300 450 mA

Input voltage Vv
ViH High 24 5.5
Vi Low 0 04 0.8

Input current LA
liH High Vi = +5.5V 50
L Low ViL = +0.4V -500
Vourt Output programming voltage3 louT = 200 = 20mA, 16.0 17.0 18.0 \'

Transient or steady state
lout Output programming current Voutr =+17 £ 1V 180 200 220 mA
TR Output pulse rise time 10 50 us
tp CE programming pulse width 0.3 0.4 0.5 ms
to Pulse sequence delay 10 us
TPR Programming time Vce = Veer 12 sec
Tpsi Initial programming pause Vce =0V 6 sec
TPR .
—h 4 0
TrrtTrs Programming duty cycle 50 %o

FL Fusing attempts per link 2 cycle

NOTES

1. Bypass Vcc to GND with a 0.01uF capacitor to reduce voltage spikes.

2. Vsisthe 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 £ 1V output 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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PROGRAMMING PROCEDURE

1. Terminate all device outputs with a 10k}
resistor to Vcc. Apply CE1=High, CE2=
Low, CE3 = High and CE4 = High.

2. Select the Address to be programmed,

4. After 10us delay, pulse the CE1 input to
logic low for 0.3 to 0.5ms.

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

6. To verify programming, after 10us delay,

82S180-F,N e 82S181-F,N

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

7. Raise Vcc to Veep = 8.75 = .25V, and
repeat steps 3 through 6 to program other

and raise Vcc to Vccp = 8.75 £ .25V.

. After 10us delay, apply Voutr = +17 £ 1V

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

lower Vcc toVecH=+5.5+.2V,and apply
a logic low level to the CEq input. The
programmed output should remainin the
high state. Again, lower Vcc to VeeL =

bits at the same address.

. After 10us delay, repeat steps 2 through 7

to program all other address locations.

TYPICAL PROGRAMMING SEQUENCE

T —
l«— tp
—{tp |—

- ——— -
ADD © AFRsT ALasT I
g | QU
TpR - (PROGRAM) 6 SEC MIN
12 SEC MAX Tps - (PAUSE)
veep ——— - - - - - - - — - —— - o ey P o= - -
v —_
Vee CCH
Veel
—=| (VERIFY)' |e—o

170V ———+—

90%

B,
OUTPUT
VOLTAGE TR= 10us
MIN BN-1 BN By
ov _Jw% e b e e o e e
}v 'D

=]
U u

—

s &l

-~

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 dc characteristics.

U
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8252708-F,N

DESCRIPTION FEATURES PIN CONFIGURATION
The 8252708 is field programmable, which ~ ® Address access time: N
means that custom patterns are immediate- N82S2708: 70ns max F.N PACKAGE
ly available by following the fusing proce- $82S2708: 90ns max
dure given in this data sheet. The standard e Power dissipation: 85uW/bit typ A [ E Vice
8252708 is supplied with all outputs at logi- e Input loading: A [2] 23] &,
cal low. Outputs are programmed to a logic N82S2708: -100uA max a [3] 7] A,
high level at any specified address by fusing $82S2708: -150.A max
a Ni-Cr link matrix. e Chip enable input A [4] [21] ne
This device includes on-chip decoding and : 32::;:::::31?"?:;‘:"9 ~ [=] ) =
1 chip enable input for ease of memory | Unprogrammed outputs are low level A, [6] [79] N
expansion. It features tri-statg outputs for e Pin for pin replacement for 2708 EROM a [7] 8] nc
gftg:izttliz:sof word expansion in bused e Fully TTL compatible A [E] 7] o

¢ ' o, [ ] o,
The 8252708 is available in both the com- o, [[] ] o
mercial and military temperature ranges. ’ ¢
For the commercial temperature range (0° o, [if] 05
to +75°C) specify N82S2708, and for the Gno [12] 13] o.
military temperature range (-55°C to
+125°C) specify S82S2708. *F = Cerdip

N = Plastic
NC = No connection

APPLICATIONS BLOCK DIAGRAM

® Prototyping/volume production
e Sequential controllers

® Microprogramming

* Hardwired algorithms

L]

L]

L

Control store
Random logic Asor——o{

Code conversion ADDRESS
LINES

1
|
1:64 DE- | |
I
|
AQ0——] -

CODER 64X128 MATRIX

A, O

A O— 1:16] 1:16| 1:16 | 1:16] 1:16| 1:16 | 1:16] 1:16’
A, O—— uximux|muxmuxjmux|mMuxmuximux]

v EEEEEE

>

TRV EY.

0; 0, 05 ©, O; Oy ©; Oy
OUTPUT LINES

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vcec 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
S$82S2708 -55 to +125
TstG Storage -65 to +150
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DC ELECTRICAL CHARACTERISTICS N8252708: 0°C < Ta < +75°C, 4.75V < V¢ < 5.25V
$8252708: -55°C < Ta < +125°C, 4.5V < V¢c < 5.5V

8282708-F,N

N82S2708 $8282708
PARAMETER TEST CONDITIONS? UNIT
Min | Typ2 | Max Min | Typ2 | Max
Input voltage \"
ViL Low .85 .80
ViH High 2.0 2.0
Vic Clamp Iin=-18mA -0.8 -1.2 -0.8 -1.2
Output voltage "
VoL Low lout = 9.6mA 0.45 0.5
VOH High lout = -2.0mA, CE = Low, 2.4 2.4
High stored
Input current A
IiL Low VIN = 0.45V -100 -150
liH High ViN = 5.5V 40 50
Output current .
l0(OFF) Hi-Z state (E = High, Vout = 0.5V -40 -60 uA
CE = High, VouTt = 5.5V 40 60
los Short circuit Vour = 0V -20 -70 -15 -85 mA
lcc Vcc supply current 140 175 140 185 mA
Capacitance Vce = 5.0V pF
CiN Input VIN = 2.0V 5 5
Cour Output Vout = 2.0V 8 8
AC ELECTRICAL CHARACTERISTICS R;= 4700, R2 = 1kQ, CL = 30pF
N82S2708: 0°C < Ta < +75°C, 4.75V < Vcc =< 5.25V
$82S2708: -55°C < Ta < +125°C, 4.5V < Vcc =5.5V
N82S2708 $82S2708
PARAMETER TO FROM UNIT
Min | Typ2 | Max Min | Typ2 | Max
Access time ns
TAA Output Address 50 70 50 90
Tce Output Chip enable 20 40 20 50
 Disable time ns
Tco Output Chip disable 20 40 20 50
NOTES
1. Positive current is defined as into the terminal referenced.
2. Typical values are Vcc = 5.0V, Ta = +25°C.
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
Vee +3.0V
T ADDRESS X1:/
:?: Vee - ov
A, 0 — +3.0V
:::: Too‘ R, CHIP ENABLE 1.5V 1.5v
Aso— DUT [
Aqo— | o0 — TCcE —=] Teo
A; 0— [ € 000 ] e e T i i e st e Vou
Avo—] N
Ay 0—1 (INCLUDES 0,-0, \1-5V 1.5V
ceo—] CAPAGITANCE) Taa —=Vo
= GND =<
Allinputs: tr = t; = 5ns (10% to 90%)
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PROGRAMMING SYSTEMS SPECIFICATIONS

82S52708-F,N

(Testing of these limits may cause programming of device.) T o = +25°C

LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max
Power supply voltage Ilccp = 375 = 75mA, \Y
Vcee To program? Transient or steady state 8.5 8.75 9.0
Verify limit 55 5.7 Vv
VceH Upper i.S 4.5 4.7
VeoL Lower 3 ] ;
Vs Verify threshold? 1.4 1.5 1.6 Vv
Iccp Programming supply current Vcep = +8.75 + .25V 300 450 mA
Input voltage v
ViH High 2.4 8.5
ViL Low 0 0.4 0.8
Input current MA
liH High ViH = +5.5V 50
liL Low ViL = +0.4V -500
Vout Output programming voltage3 lout = 200 = 20mA, 16.0 17.0 18.0 Vv
Transient or steady state
lout Output programming current Vout = +17 £ 1V 180 200 220 mA
TR Output pulse rise time 10 50 s
tp CE programming pulse width 0.3 0.4 0.5 ms
to Pulse sequence delay 10 us
TPR Programming time Vce = Veep 12 sec
Tpsi Initial programming pause Vce = 0V 6 sec
TeR ;
4
Reeifes Programming duty cycle 50 %
FL Fusing attempts per link 2 cycle

NOTES

1

2

3.
4.
5.

Bypass Vcc to GND with a 0.01uF capacitor to reduce voltage spikes

Vsis 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.

Care should be taken to insure the 17 + 1V output voltage is maintained during the entire fusing cycle
Programming duty cycle is 50% after continuous programming at 100% duty cycle.

This is an updated method of programming and does not obsolete any programming systems

presently being used.

PROGRAMMING PROCEDURE

y

2.

Terminate all device outputs with a 10k}
resistor to Vcc. Apply CE = High.
Select the Address to be programmed,
and raise Vcc to Veep = 8.75 + .25V

. After 10us delay, apply Vout =+17 £ 1V

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

. After 10us delay, pulse the CE input to

132

logic low for 0.3 to 0.5ms.

. After 10us delay, remove +17V from the

programmed output.

. To verify programming, after 10us delay,

lower Vcc toVecH=+5.5+.2V,and apply
a logic low level to the CE input. The
programmed output should remainin the
high state. Again, lower Vcc to VeceL =
+45 + 2V, and verify that the pro-

Sifnotics

grammed output remains in the high
state.

7. Raise Vcc to Veep = 8.75 = .25V, and

repeat steps 3through 6 to program other
bits at the same address.

8. After 10us delay, repeat steps 2 through 7

to program all other address locations.



825270 ES =

82S52708-F,N
TYPICAL PROGRAMMING SEQUENCE
o - —— o -
ADD AFIRST ALasT
g - | QU
TpR - (PROGRAM) 6 SEC MIN
12 SEC MAX Tpsg - (PAUSE)
Veep —=—=— - —— - ———— —— ——— e o e e o G ome s ek e ey P = -
Vee Veeh— s

—=| (VERIFY)" fe—o0

A7V ——— ot —
30%
By
ouTPUT
VOLTAGE TR= 10us B 5
l MIN BN-1 BN o o
OV ] 10% R R— p——

tp—> ‘4— tpf=—| —

- - — - - o

—_— tp |=—

BIPOIAR MEMORY

*Programming verification at both high and low Vcc margins is optional. For convenience, verification
can also be executed at the operating Vcc limits specified in the dc characteristics.

SiljALES 133




DESCRIPTION

The 825184 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 (0°C to +75°C specify
N82S184/185, |, and for the military tem-
perature range (-55°C to +125°C) specify
S$82S5184/185, I.

BLOCK DIAGRAM

FEATURES

* Low power dissipation: 50uW/bit typ
e Address access time:
N82S184/185: 100ns max
$825184/185: 150ns max
¢ Input loading:
N82S184/185: -100A max
$825184/185: -150uA max
e On-chip address decoding
e OQutput options:
82S184: Open collector
82S185: Tri-state
® No separate fusing pins
e Unprogrammed outputs are low level
e Fully TTL compatible

825184-| ® 825185-I

2 2 E PP PP

elcialcicicizicis

»

GND

*I = Cerdip

| PACKAGE*

9

E‘/cc
[17] A

(8)
Ay O————
l |
| |
l [
l |
| — | STORAGE
| DERODER | iz
| |
| |
I |
| |
@ | I
As O———
3)
A O— - - L]
l 1:32 1:32 1:32 1:32
DECODER DECODER DECODER DECODER
(5) I
[ ¥e! ] ] -
(10) '_\
o™
J an (12) 13) (14)
O (2] O
0, 0,4 0, o,
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ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +5.5 Vdc
Output voltage Vdc
VoH High (825184) +5.5
Vo Off-state (825185) +#8.5
Temperature range °G
TA Operating
N82S184/185 0to +75
S$825184/185 -55 to +125
TsTG Storage -65 to +150

DC ELECTRICAL CHARACTERISTICS N82S184/185: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V
S$825184/185: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V

82S184-| ® 825185-I

N825184/185 $825184/185
PARAMETER TEST CONDITIONS? - UNIT
Min | Typ2 | Max | Min | Typ2 | Max
Input voltage \
ViL Low .85 .80
ViH High 2.0 2.0
Vic Clamp N =-18mA -0.8 -1.2 -08 | -1.2
Output voltage Vv
VoL Low . lout = 16mA 0.45 0.5
VoH High (82S185) E = Low, lout = -2mA, High stored 24 2.4
Input current HA
liL Low ViNn= 0.45V -100 -150
liH High Vin = 5.5V 40 50
Output current 5
loLk Leakage (825184) CE = High, VouTt = 5.5V 40 60 wA
lo (OFF)  Hi-Z state (825185) CE = High, Vout = 0.5V -40 -60 HA
CE = High, Vout = 5.5V 40 60
los Short circuit (825185) Vourt = 0V -20 -70 | -15 -85 mA
lcc Vcce supply current 80 120 80 130 mA
Capacitance Vce = 5.0V pF
CiN Input VIN = 2.0V 5 5
Court Output Vout = 2.0V 8 8
AC ELECTRICAL CHARACTERISTICS R1=2700, Rz =600, CL = 30pF3
N82S184/185: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V
S5825184/185: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V
N82S184/185 $825184/185
PARAMETER TO FROM UNIT
Min | Typ2| Max | Min | Typ2 | Max
Access time ns
TAA Output Address 70 100 70 125
Tce Output Chip enable 30 40 30 60
Disable time ns
TCD Output Chip disable 30 40 30 60
NOTES
1. All voltage values are with respect to network ground terminal.
2. All typical values are at Vcc =5V, Ta = 25°C.
3. Positive current is defined as into the terminal referenced.
4. Duration of the short circuit should not exceed 1 second.
135
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TEST LOAD CIRCUIT

VOLTAGE WAVEFORM

82S184-1  82S185-|

Vce

1

>

|

0O
m

3.0v
Vce ADDRESS }{ 1.5V

ov

'—I—O 0, R, D 3.0v
! CE,, 1.5V 15V
DUT | )

T O NN— e —— ov

—‘—OO. Tce ——.—————..——_T—C.D— VOH
CL (INCLUDES SCOPE & Oy~(0 5 1.5V 15V

R, JIG CAPACITANCE) TAA N — — VoL

All inputs: tr = tf = 5ns (10% to 90%)

PROGRAMMING SYSTEMS SPECIFICATIONS

(Testing of these limits may cause programming of device.) T p = +25°C

LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max
Power supply voltage \"
Vcer To program! lccp = 375 = 75mA, 85 8.75 9.0
Transient or steady state
TR v
Verify limit 53 55 57
Ve Pl 43 45 47
Vcel Lower : . .
Vs Verify threshold? 14 1.5 1.6 Vv
Iccp Programming supply current Vgee'=+8.75.% .25V 300 450 mA
Input voltage v
ViH High 24 5.5
ViL Low 0 04 0.8
Input current MA
liH High ViH = +5.5V 50
liL Low ViL = +0.4V -500
Vourt Output programming voltage3 lout = 200 + 20mA, 16.0 17.0 18.0 Vv
Transient or steady state
lout Output programming current Voutr =+17 £ 1V 180 200 220 mA
TR Output pulse rise time 10 50 s
tp CE programming pulse width 0.3 0.4 0.5 ms
to Pulse sequence delay 10 S
TPR Programming time Vee = Veep 12 sec
Tesi Initial programming pause Vce = 0V 6 sec
TpPR ;
ToriTrs Programming duty cycle4 50 %
FL Fusing attempts per link 2 cycle

NOTES

1. Bypass Vcce to GND with a 0.01uF capacitor to reduce voltage spikes

2. Vsisthe 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 = 1V output 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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PROGRAMMING PROCEDURE
. Terminate all device outputs with a 10k

resistor to Vcc. Apply CE = High.

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

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

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

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

6. To verify programming, after 10us delay,
lower Vcc toVecH=+5.5+.2V, and apply
a logic low level to the CE input. The
programmed output should remaininthe

TYPICAL PROGRAMMING SEQUENCE

. Raise Vcc to Veep =

82S5184-| & 825185-I

high state. Again, low Vcc to Voo =+4.5
+ .2V, and verify that the programmed
output remains in the high state.

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

. After 10us delay, repeat steps 2 through 7

to program all other address locations.

"V
ADD //// AFIRST ALAST

Tl 7777, I T R W ———

TpR - (PROGRAM) 6 SEC MIN I
12 SEC MAX Tps - (PAUSE) I
VOCP — — — pr———— e e - - - - - - - —— - e o - ————— ——————— - — - o= o -
v —
Vee CCH
Veeo
—=| (VERIFY)" |=—o
LI —— .
—{tp |=— 1o
7.0V = ———
90%
By
OuTPUT
VOLTAGE TR*"!‘OA.L: Bjeq B 8, B
- __71,0 T — -
tp—>| |*— | —|tp|~| e "—‘D —| tp |=—

R

TE |

g

—| 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 dc characteristics.
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OBJECTIVE SPECIFICATION

DESCRIPTION

The 825190 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-
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 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 825190 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, |, and for
the military temperature range (-55°C to
+125°C) specify $S825190/191, I.

FEATURES

e Address access time:
N82S190/191: 80ns max
$82S190/: 100ns max

e Power dissipation : 40.W/bit typ

* [nput loading:
N82S190/191: -100.A max
$82S5190/191: -150.A max

® 3 chip enable inputs

e On-chip address decoding

e Output options:
82S5190: Open collector
82S191: Tri-state

* No separate fusing pins

e Unprogrammed outputs are low level

e Fully TTL compatible
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APPLICATIONS PIN CONFIGURATION

¢ Prototyping/volume production | PACKAGE*

® Sequential controllers

® Microprogramming

® Hardwired algorithms A 0 [2¢] vee

¢ Control store a2 23] o,

* Random logic = =5

® Code conversion s 3
a [ 21 &y,
a [E] 20] Tk,
A, [€] [19] ce,
A [Z E CE,y
A, L8 E]o.
o,[F] [16] o,
o, [1] 15] o,
o, [i1] [14] o,

Gnp |12 3] o,
*| = Ceramic
BLOCK DIAGRAM
& O———m
1:128 DE- 128x128
ADDRESS CODER MATRIX

|
|
LINES l
|

Ao O
A O
A, O— 1:16
A, O— MUX
A O

1:16
MUX

1:16 | 1:16 | 1:16 | 1:16
MUX | MUX | MUX | MUX

1:16 | 1:16
MUX | MUX

L[]

CE,
CE,
CE,

L il idd g

o, 0, O, O 0 O 0, O
OUTPUT LINES
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +5.5 Vdc
Output voltage Vdc
VoH High (825140) +5.5
Vo Off-state (825141) +5.5
Temperature range %G
TA Operating
N82S190/191 0to +75
S$825190/191 -55 to +125
TstGa Storage -65 to +150
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OBJECTIVE SPECIFICATION

82S190-| » 825191-I

DC ELECTRICAL CHARACTERISTICS N82S190/191: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V
$825190/191: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V

N825190/191 $825190/191
PA TEST CONDITIONS!
AAMETER Min | Typ2 | Max Min | Typ2 Max i
Input voltage "
ViL Low .85 .80
ViH High 2.0 2.0
Vic Clamp IIN =-18mA -08 | -1.2 -0.8 -1.2
Output voltage Vv
VoL Low lout = 9.6mA 0.45 0.5
VoH High (825191) lout = -2mA, CE1 = Low, 2.4 2.4
CE2 = High, CE3 = High,
High stored
Input current HA
e Low ViN = 0.45V -100 -150
IiH High ViN = 5.5V 40 50
Output current o
loLk Leakage (82S5190) Vourt = 5.5V, CE1 = High, 40 60 uA
CE2 = Low, CE3 = Low
10(OFF) Hi-Z state (825191) Vout = 0.5V, CE1 = High, -40 -60 uA
CE2 = Low, CE3 = Low
Vourt = 5.5V, CE1 = High, 40 60
CE2 = Low, CE3 = Low
los Short circuit (82S191) Vourt = 0V -20 -70 -15 -85 mA
Icc Vcc supply current 130 175 130 185 mA
Capacitance Vce = 5.0V pF
CiN Input ViN = 2.0V 5 5
Court Output Vourt = 2.0V 8 8
AC ELECTRICAL CHARACTERISTICS R =470, Rz = 1kQ, CL = 30pF
N82S190/191: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V
S825190/191: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V
N82S190/191 $825190/191
PARAMETER TO FROM UNIT
o Min | Typ2 Max Min Typ2 Max
Access time ns
TAA Output Address 50 80 50 100
Tce Output Chip enable 20 40 20 50
Disable time ns
Tco Output Chip disable 20 40 20 50
NOTES
1. Positive current is defined as into the terminal referenced.
2. Typical values are at Vcc = 5.0V, Ta = +25°C.
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OBJECTIVE SPECIFICATION

TEST LOAD CIRCUIT

VOLTAGE WAVEFORM

825190-1 ® 82S191-|

Vee

I

A, O—
Ao—
A; O—
A, O—
A, 0—
As O—
As O—
A, O—
A O—
CE, 0—
CE; O—CE,

L

— GND

C (INCLUDES SCOPE &
R, JIG CAPACITANCE)

+3.0v

ADDRESS x 1.5V

ov

CHIP ENABLES

+3.0V
1.5V

CE,
IX‘W
Tce

le——TAA

CE; CE,

0, O

1.5v

—— OV
TeTep
——— — — — ——— Vou
1.5v

All inputs: tr = t1 = 5ns (10% to 90%)

—— VoL

PROGRAMMING SYSTEMS SPECIFICATIONS

(Testing of these limits may cause programming of device.) T o = +25°C

LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max
Power supply voltage Vv
Vcere To program? lccp =375 + 75mA, 85 8.75 9.0
Transient or steady state
Verify limit v
Vcel Lower : ' )
Vs Verify threshold?2 1.4 15 1.6 Vv
lccp Programming supply current Vcep = +8.75 + .25V 300 450 mA
Input voltage Vv
ViH High 2.4 5.5
ViL Low 0 0.4 0.8
Input current A
liH High ViH = +5.5V 50
hi Low ViL = +0.4V -500
Vourt Output programming voltage3 lout = 200 = 20mA, 16.0 17.0 18.0 Vv
Transient or steady state
lout Output programming current Vour=+17 £ 1V 180 200 220 mA
TR Output pulse rise time 10 50 us
tp CE programming pulse width 0.3 04 0.5 ms
to Pulse sequence delay 10 us
TPR Programming time Vcec = Veer 12 sec
Tpsi Initial programming pause Vce =0V 6 sec
TPR -
R i 4 0
TeniTes Programming duty cycle 50 %o
FL Fusing attempts per link 2 cycle

NOTES

1. Bypass Vcc to GND with a 0.01uF capacitor to reduce voltage spikes.

2. Vsisthe 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 + 1V output 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

.

Terminate all device outputs with a 10k
resistor to Vcc. Apply CE1=High, CE2=
High and CE3 = High.

. Select the Address to be programmed,

and raise Vcc to Vecep = 8.75 + .25V.

. After 10us delay, apply Vout =+17 £ 1V

to the output to be programmed. Progam
one output at the time.

4. After 10us delay, pulse the CE1 input to
logic low for 0.3 to 0.5ms.

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

6. To verify programming, after 10us delay,
lower Vcc toVecH=+5.5%.2V,and apply
a logic low level to the CE,input. The
programmed output should remainin the
high state. Again, lower Vcc to Vool =

TYPICAL PROGRAMMING SEQUENCE

825190-1 ® 82S191-|

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

7. Raise Vcc to Veecp = 8.75 £ .25V, and

repeat steps 3 through 6 to program other
bits at the same address.

8. After 10us delay, repeat steps 2 through 7

to program all other address locations.

ADD /
“or

AFIRST

ALasT

et

TpR - (PROGRAM)

ssecmin |

vVeep ———

Vee
(VERIFY)"

[T — ;
—tp |=—

7.0V ——— 1 —
90%
B
OUTPUT 2
VOLTAGE TR= 10us
J MIN
P m——— Y, 7Y S R ——

12 SEC MAX

Tps - (PAUSE) |

- o= o -

*Programming verification at both high and low Vcc margins is optional. For convenience, verification
can also be executed at the operating Vcc limits specified in the dc characteristics.

Sinnotics
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DESCRIPTION

The 82S100 (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 (FF',). 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 S825100/101,1.

FPLA EQUIVALENT LOGIC PATH

LOGIC FUNCTION

Typical Product Term:
Po =

loo lyo oo g iy

Typical Output Functions:
Fo = (CE) + (Po ¥ F’1 ¥ Pz) @ S = Closed
Fg = (CE) + (Poe Pye 2) @ S = Open

NOTE

For each of the 8 outputs, either the function Fp
(active-high) or F;') (active low) is available, but not
both. The required function polarity is programmed
via link (S).

82S100-1,N e 825101-I,N
APPLICATIONS PIN CONFIGURATION
* CRT display systems I,N PACKAGE*
¢ Random logic
e Code conversion rer (1] 28] Vee
¢ Peripheral controllers 1 [Z] [27] 1,
e Function generators e E 7] 1
e Look-up and decision tables
¢ Microprogramming s 2] ] o
e Address mapping 1 5] [22]
e Character generators L [6] B
e Sequential controllers \ el
¢ Data security encoders [0 2] e
e Fault detectors n [&] [21] e
e Frequency synthesizers 1o [2] 20] hs
F [11] 78] Fo
Fs [12] 17] Fy
F i3] 6] F2
GND |14 15| Fs
* | = Ceramic
N = Plastic
tOpen during normal operation
RUTH TABLE
Ll L THERMAL RATINGS
MODE | Pn |CE |Sr 2 1(Pn)| Fp | Fp o
Disabled TEMPER- MiLI- MER-
(828101) gl i " LR B ATURE TARY CIAL
Disabled . . ;
Hi-Z|Hi-Z| Maximum
(825100) junction 175°C  150°C
1 0 Yes Maxim.um
0 1 ambient 125°C 75°C
Read Allowable thermal
X 1|10 No 0|1 rise ambient
to junction 50°C 75°C
LOGIC DIAGRAM
16
INPUTS
SUM MATRIX I,‘ e aew ol Iy

(POSITIVE "OR"” GATES)

Al
é Vece
(

Po

<4,

LELEY
JJ

A/
Rt

ﬁ*ﬁ

Py

)R
3 kk vV
paonucr
| 1 T3 [ TERMS
| W O O L T
wv 1 q |
N ”\[ &, "
0 Nl J
PRODUCT MATRIX
(POSITIVE "AND" GATES)
. 8 Vce
OUTPUT
FUNCTIONS

Y

Jo—
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ABSOLUTE MAXIMUM RATINGS?

PARAMETER RATING UNIT
Min Max
Vce Supply voltage +7 Vdc
ViN Input voltage +5:5 Vdc
Vourt Output voltage +5.5 Vdc
N Input currents -30 +30 mA
lout Output currents +100 mA
Temperature range °C
TA Operating
N82S100/101 0 +75
S$825100/101 -55 +125
Tsta Storage -65 +150

DC ELECTRICAL CHARACTERISTICS N825100/101: 0° < Ta < +75°C, 4.75V < V¢c < 5.25V

S$82S5100/101: -55°C < Ta < +125°C, 4.5V < Vgc < 5.5V

82S100-I,N e 82S101-I,N

N82S100/101 $825100/101
PARAMETER TEST CONDITIONS Min | Typ | Max | Min| Typ | Max UNIT
Input voltage3 \
VIH High Vece = Max 2 2
ViL Low Vce = Min 0.85 0.8
Vic Clamp34 Vce = Min, IIN = -18mA -08 | -1.2 -0.8| -12
Output voltage Vce = Min Vv
VoH High (825100)36 loL = 9.6mA 24 2.4
VoL Low3 6 lon = -2mA 0.35 | 0.45 0.35| 0.50
Input current uA
IH High ViN = 5.5V <1 25 <1 50
i Low ViN = 0.45V -10 | -100 -10 | =150
Output current Vce = Max
loLk Leakage? Vour = 5.5V 1 40 1 60 uA
10(OFF) Hi-Z state (825100)7 VouT = 5.5V 1 40 1 60 | uA
Vout = 0.45V -1 -40 -1 -60
los Short circuit (825100)4.8 Vout = 0V -20 -70 | -15 -85 | mA
Icc Vcce supply current9 Vce = Max 120 | 170 120 | 180 | mA
Capacitance? Vce = 5.0V 8 8 pF
CiN Input VIN = 2.0V 17 17
Cour Output Vout = 2.0V
AC ELECTRICAL CHARACTERISTICS Ri =470Q, R2 = 1kQ, CL = 30pF
N825100/101: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V
$825100/101: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V
N82S100/101 $82S100/101
PARAMETER TO IT
FEOM Min Typ2 | Max Min | Typ2 | Max G
Access time ns
Tia Input Output Input 35 50 35 80
Tce Chip enable Output Chip enable 15 30 15 40
Disable time ns
Tco Chip disable Output Chip enable 15 30 15 40
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 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.

. All typical values are at Vcc = 5V, Ta = 25°C.

. Test one at the time.

OO A WN

sink current is applied thru a resistor to Vcc.
. Measured with: Vix applied to CE.
. Duration of short circuit should not exceed 1 second.

™~

. Measured with V). applied to CE and a logic high stored.
. Measured with a programmed logic condition for which the output test is at a low logic level. Output

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

9. lcc is measured with the chip enable input grounded, all other inputs at 4.5V and the outputs open.

TEST LOAD CIRCUIT

vch
1o 0— 1By
|
: o )
| DUt |
| I
| L F, R, cL
115 O—] I
— == (INCLUDES
CE 0] GND = = SCOPEANDJIG
_1_ CAPACITANCE)
TIMING DIAGRAM
READ CYCLE
+3.0V
INPl}LSV
ov
. et et +3.0v
e 1.6V 1.5V
ov
Tce |<—Tco—>|
v
— OH
Fo-F; 1.5V 1.5\%
- — VoL
—Tia

TIMING DEFINITIONS

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

Delay between when Chip Enable
becomes high and Data Output is
in off state (Hi-Z or high).

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

Tco

Tia

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 (P-terms always logical-
ly “false”).

144

3. The “OR" Matrix contains all 48-P-terms.

4. The polarity of each outputis setto 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 +5V. Set GND (pin 14) to OV.

Sifnotics

82S100-1,N e 82S101-I,N

VOLTAGE WAVEFORM

INPUT PULSES

Measurements: All circuit delays are measured at the
+1.5V 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 Vecl.

3. Set CE (pin 19), and lo through l15 to ViH.

4. Apply VopH 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
Vcces. o

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

3. Address a non-existent P-term by apply-
ing Vi1 to all inputs lp through I1s.

4. Verify output polarity by sensing the
logic state of outputs Fo through F7. 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 (Fp function).

5. Return Vcc to Vecee or Vecl.
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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:

2%

5a.

5b.

5iE.

6a.

6b.

9.

10.

Set FE (pin 1) to VFEL, and Vcc (pin 28)
to Vcer.

Disable all device outputs by setting
CE (pin 19) to ViH.

Disable all input variables by applying
Vix to inputs lo through I1s.

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 Vo and VoLr.
If the P-term contains neither lo nor o
(input is a Don’t Care), fuse both lo and
lo links by executing both steps 5b and
5c, before continuing with step 7.

If the P-term contains lo, set to fuse the
lo link by lowering the input voltage at
lo from Vix to ViH. Execute step 6.

If the P-term contains To, set to fuse the
lo link by lowering the input voltage at
lo from Vix to ViL. Execute step 6.
After tp delay, raise FE (pin 1) from VreL
to VFEH.

After tp delay, pulse the CE input from
ViH to Vix for a period tp.

. After tp delay, return FE input to VFeL.

Disable programmed input by return-
ing lo to Vix.

Repeat steps 5 through 7 for all other
input variables.

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

Remove Vix from all input variables.

VERIFY INPUT VARIABLE
1. Set FE (pin 1) to VFeL; set Vcc (pin 28) to
Vccer.

. Enable F7 output by setting CE to Vix.
. Disable all input variables by applying Vix

to inputs lo through I1s.

. 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 lg as follows:
A. Lower the input voltage at lg from Vix
to ViH, and sense the logic state of
output F7.
B. Lower the input voltage at lo from Vi
to Vi, and sense the logic state output
F7.

The state of Ip contained in the P-term is
determined in accordance with the follow-
ing truth table:

INPUT VARIABLE STATE
l,b, | F;| CONTAINED IN P-TERM
0|1 i
110 ¢
0olo I
111
0|1 Don'’t Care
1|1
‘1’ g (lo), (To)

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 lo to
Vix.

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

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

9. Remove Vix 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)

to Vin.

3.  Aftertp delay, set Vcc (pin 28) to Vccs,
and inputs le through 115 to ViH, Vi, or
Vix.

4. Address the P-term to be programmed

(No. 0 through 47) by applying the
corresponding binary code to input

SiNOLES

5a.

5b.

6a.

6b.

9.

82S100-1,N e 82S101-I,N

variables lo through Is, with lp as LSB.
If the P-term is contained in output
function Fo (Fo=1 or Fg=0), got to step
6, (fusing cycle not required).

If the P-term is not contained in output
function Fo (Fo=0or Fg=1), settofuse
the Pn link by forcing output Fo to
VoFrF.

After tp delay, raise FE (pin 1) from
VFEL to VFEH. .

After tp delay, pulse the CE input from
ViH to Vix for a period tp.

After tp delay, return FE input to VFeL.
After tp delay, remove Vopr from out-
put Fo.

Repeat steps 5 and 6 for all other out-
put functions.

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

Remove Vccs from Vec.

VERIFY PRODUCT TERM

1
2.

3.

4.

Set FE (pin 1) to VFEL. Ly

Disable the chip by setting CE (pin 19) to
VIH.

After tp delay, set Vcc (pin 28) to Vcces,
and inputs lothrough l15to Vi, ViL, or Vix.
Address the P-term to be verified (No. 0
through 47) by applying the correspond-
ing binary code to input variables lo
through Is.

5. Atfter tp delay, enable the chip by setting

CE (pin 19) to ViL.

. To determine the status of the Py, link in

the “OR” matrix for each output function
Fp or Fp, sense the state of outputs Fo
through F7. The status of the link is given
by the following truth table:

OUTPUT
Active High| Active Low| P-TERM LINK
(Fp) (Fp)
1 Fused
1 0 Present
7. Repeat steps 4 through 6 for all other P-

8.

terms.
Remove Vccs from Vee.
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OUTPUT POLARITY PROGRAM-VERIFY SEQUENCE (TYPICAL)

OUTPUT

Vopp s
OPH=g= =

) TR

VOLTAGE 10%48 1
V OPL sl P

“of—

Fpe

’Fs,z |

—fa=

Vees— P 1
[veriFy

Vee vea ¢ ] |

——] tDj— —.-Ilol-.—
ViH
— ViL—! U
E t

c TPH—_‘D"_TPS ——ltpje— ——{to}—

(PROGRAM) (PAUSE)

“AND” MATRIX PROGRAM-VERIFY SEQUENCE (TYPICAL)

—

=t Vix—|--

Vec=Veer
T S S S S N GRS e S S S SN —
= Py | Prnet
o . S U . S—
Wi fmpmemessarosomsmsssmsrmseapm——s—————ap e i o e ——
Tm=-H T T [ x T
v [ | g P i m |
lors My =l L r L
Vi W bmmmmaaaa- @ Bessess
i /1
Vi) o S ! e e
F;
VOL__LJ L-I
(VERIFY OUTPUT) T T pig:
—|'o
Veen2| (PROGRAM) (PAUSE)
I~ 90% r._ (VERIFY)
FUSE 1ol TR ]._.
ENABLE VFE( mmnd N

“OR” MATRIX PROGRAM-VERIFY SEQUENCE (TYPICAL)

Vee:

Vee Vccp—'
Vi SE—— -
los v PN P+
I o) L s
~|to|— (Pn NOT IN Fo/Fh)
T s il a S S—— - R
Fo VoH " —r I e ——_————
VoL 1% [
. TPR Tes
—|tp
Veen— | L (PROGRAM (PAUSE)
FUSE [ 90%
ENABLE %
VEEL i ?
—=ltple— — (VERIFY)
v
|x---—]—1 ...(D'_E -
g m - J 1 Lr------ —T
_.101._4:0__ L V.

SNOtES
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PROGRAMMING SYSTEM SPECIFICATIONS' (Ta=+25°C)
PARAMETER TEST CONDITIONS = Liiie UNIT
Min Typ Max
Vces Vce supply (program/verify lccs = 550mA, min, 8.5 8.75 9.0 \
“OR”, verify output polarity)2 Transient or steady state
VceL Vcc supply (program output polarity) 0 04 0.8 \Y
Iccs Icc limit (program “OR”) Vces = +8.75 + .25V 550 1,000 mA
Output voltage Vv
VoprH Program output polarity3 lopH = 300 + 25mA 16.0 17.0 18.0
VorL Idle 0 0.4 0.8
loPH Output current limit (Program output VopH = +17 £ 1V 275 300 325 mA
polarity)
Input voltage v
ViH High 24 5.5
ViL Low 0 0.4 0.8
Input current MA
IiH High ViH = +5.5V 50
liL Low ViL=0V -500
Forced output voltage Vv
VoHF High 24 55
VoLF Low 0 0.4 0.8
Output current
loHF High VoHr = +5.5V 100 WA
loLF Low VoLE = 0V -1 mA
Vix CE program enable level 9.5 10 10.5 v
lix1 Input variables current Vix = +10V 25 mA
lix2 CE input current Vix = +10V 5.0 mA
VFEH FE supply (program)3 IFeH = 300 £ 25mA, 16.0 17.0 18.0 )
Transient or steady state
VFEL FE supply (idle) IFEL = -1mA, max 1.25 1.5 1.75 \
IFEH FE supply current limit VEgH = +17 £ 1V 275 300 325 mA
Veep Vce supply (program/verify “AND”) Iccp = 550mA, min, 475 5.0 5.25 %
Transient or steady state
lccp Icc limit (program “AND”) Vcep = +5.0 £ .25V 550 1,000 mA
Vorr Forced output (program) 9.5 10 10.5 \
lopF Output current (program) 10 mA
TR Output pulse rise time 10 50 S
tp CE programming pulse width 0.3 0.4 0.5 mss
to Pulse sequence delay 10 s
TPR Programming time 06 ms
TPR : 9
————— Programming duty cycle 50 %
Ter + Tps . SR
FL Fusing attempts per link 2 cycle
Vs Verify threshold4 14 15 1.6 Vv
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 0.01uf 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. Vsis the sensing threshold of the FPLA output voltage for a programmed link. It normally constitutes
the reference voltage applied to a comparator circuit to verify a successful fusing attempt.
5. These are new limits resulting from device improvements, and which supersede, but do not obsolete
the performance requirements of previously manufactured programming equipment.
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16X48X8 FPLA PROGRAM TABLE

82S100-1,N ® 82S5101-I,N

THIS PORTION TO BE COMPLETED BY SIGNETICS

CF (XXXX)

CUSTOMER SYMBOLIZED PART #

DATE RECEIVED
COMMENTS

PROGRAM TABLE ENTRIES

INPUT VARIABLE

OUTPUT FUNCTION

OUTPUT ACTIVE LEVEL

Im

Im

Don'’t Care

Prod. Term
Present in Fp

Prod. Term Not
Present in Fp

Active Active
High Low

H

L

— (dash)

A ® (period)

H L

NOTE

Enter (—) for unused inputs of used

P-terms.

NOTES
1

Entries independent of output polarity.

2. Enter (A) for unused outputs of used P-terms.

NOTES

1. Polarity programmed once only.
2. Enter (H) for all unused outputs.

PRODUCT TERM*

Z
o

=

i
J
-

_INPUT VARIABLE®

[ 1
3| 2] 4

1
0

9

8

7

o)
H
o
IN)
-
o

6

ACTIVE LEVEL"
kel S T | e
[t il e e At ]
OUTPU’LFUNCIION' _
7161514131 2] 1] 0

O ND;|d|WwiN= (O

CUSTOMER NAME

PURCHASE ORDER #

SIGNETICS DEVICE #

TOTAL NUMBER OF PARTS
PROGRAM TABLE #

REV

DATE

* Inputand Output fields of unused P-terms can be left blank. Unused inputs and outputs are FPLA terminals left floating.
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PUNCHED CARD CODING
FORMAT

The FPLA Program Table can be supplied
directly to Signetics in punched card form,

82S100-1,N ¢ 82S101-I,N

using standard 80-column IBM cards. For  order. Not all 48 Product Terms need to be
each FPLA Program Table, the customer present. Unused Product Terms require no
should prepare in input card deck in ac- entry cards, and will be skipped during the
cordance with the following format. Product  actual programming sequence:

Term cards 3 through 50 can be in any

CARD NO.1—Free format within designated fields.

T i1f2i2f2|2|2|212)|2|2|2(3|3(3(3|3|3|3|3|3|3|4|4|4|4a(a|4a|4|4a|a|4a|5|5|5|5|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|8
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 8(9|0(1|2|3|4|5|/6|7(8|9|0[1]12/3]|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|8|9(0
C|F REIV

SIGNETICS CUSTOMER NAME PROGRAM TABLE NO REVISION DATE

DEVICE NO (1 ALPHA CHAR.)

SYMBOLIZED PART NO
CARD NO. 2—

N

)

Fy

Fo

OUTPUT ACTIVE LEVEL (8) TOTAL PRODUCT TERMS USED (2 DECIMAL DIGITS) COMMENTS (FREE FORMAT)

CARD NO. 3 through NO. 50

hs lo F; Fo
INPUT VARIABLE (16) OUTPUT FUNCTION (8) COMMENTS (FREE FORMAT)
PRODUCT TERM NO. (00 THROUGH 47)
CARD NO. 51
||| 1|1]1]1|2(2| 2|2|2|2|2|2|2|2|3|3|3|3(3|3|3|3|3|3|4|4a|a|a|a|a|a|a|a|a|5|5|5|5|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|8

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 INPUT VARIABLE OUTPUT FUNCTION
" — ) Product term Product term not
Active high Active low "T "L“ D_‘”z‘;:sar:)e present in Fp present in Fp
H _ A « (period)
NOTES NOTE NOTES
1. Polarity programmed once only Enter (—) for unused inputs of used P-terms. 1. Entries independent of output polarity.

2. Enter (H) for all unused outputs.

2. Enter (A) for unused outputs of used P-terms.
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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-

9283, tell the operator to turn the paper
puncher on, and acknowledge. Atthe end of
transmission instruct the operator to send
tape to Signetics Order Entry.

A number of Program Tables can be se-

T

|2 I E} : suBs 25 : : % “sus

teaper | 2 | MAIN | cm) ' HeaDING | RuBOUTs | PROGRAM TABLE | (c/R) | HEADING

: cm |85 I HEADING | . ! ) MmN, | DATA (1) : N, | (N)
L= i | L 1 3. |

T

82S100-I,N  82S101-I,N

quentially. assembled on a continuous tape
as follows, however limit tape length to aroll
of 1.75 inch inside diameter, and 4.25 inch
outside diameter:

T T s 1T T T T T o T
| RUBOUTS | PROGRAM TABLE | J :TRAILER(
I mn VP DATAN) L 5 o) I
Y O PO W .3 [ 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.

4. Date

2. Program Table No.

3. Revision

6. Number of Parts

5. Customer Symbolized Part No.

v

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

START OF DATA FIELD
PRODUCT TERM IDENTIFIER
1 SPACE (MANDATORY)

END OF DATA TEXT

FIELD PRODUCT TERM NUMBER START OF DATA FIELD (CONTROL C)
ACTIVE LEVEL (2 DECIMAL DIGITS)
IDENTIFIER START OF DATA FIELD OUTPUT FUNCTION IDENTIFIER
ACTIVE LEVEL DATA INPUT VARIABLE IDENTIFIER OQUTPUT FUNCTION DATA INPUT AND OUTPUT DATA FOR
(8 DIGITS, H/L) INPUT VARIABLE DATA (8 DIGITS. A/e) ALL PRODUCT TERMS USED
(16 DIGITS, H/L/-) | L
1 r SR e (SR S RemERRETS e ey = = -

STX* A F7F6F5F4F3F2F1F0 P 00"

! |\5'14'13|12|w|\0|9|a|7|s|5|413'2|1'o'

Entries for the 3 Data Fields are determined in accordance with the following Table:

F FiFsFsFaFaFoF Fot P

INPUT VARIABLE

OUTPUT FUNCTION

OUTPUT ACTIVE LEVEL

— ) Product term Product term not . N
Im Im Don't care . . Active high Active low
present in Fp present in Fp
H L — (dash) ; H L
A  (period)
NOTE NOTES NOTES
Enter (—) for unused inputs of used P-terms. 1. Entries independent of output polarity. 1. Polarity programmed once only.

2. Enter (A) for unused outputs of used P-terms.

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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TYPICAL APPLICATIONS

SUBROUTINE ADDRESS MAP

°

ADDRESS MAP

/

16 BIT INSTRUCTION

(4)
STATUS

)
JUMP CONDIT. X

(FPLA) 2
BRANCH LOGIC

9%

(FPLA) 1
_E -
I (4)
INCR
qj LOAD
{
ROM AR

CONTROL FIELD

SEQUENTIAL CONTROLLER

PARITY

DATA (12)

cLock
PARITY
PAR CHECK & RESET
TOR LATCH
ERROR
Q
CE

(12)

(O]

AV

L@ [

4)

4)

LATCH

cLock ——J

OUTPUT

Sinotics

825100-1,N e 825101-I,N
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DESCRIPTION

The 82S200 (tri-state outputs) and the

825201 (open collector outputs) are Bipolar

Programmable Logic Arrays, containing 48
product terms (AND terms), and 8 sum terms
(OR tems). 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 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 825200 and 825201 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 N82S200/201, | or N, and for
the military temperature range (-55°C to
+125°C) specify S825200/201, I.

PLA EQUIVALENT LOGIC PATH

LOGIC FUNCTION

Typical Product Term:
Po=lge lye laelselyy

Typical Output Functions:
Fo = (CE) + (P + Py + P,) @ S = Closed
Fg = (CE) + {Pge Pye Py) @ S = Open

NOTE

For each of the 8 outputs, either the function Fp
(active-high) or F;') (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

825200-1,N e 825201-I,N

PIN CONFIGURATION

I,N PACKAGE*

et (1] )

v ] &

[ =]

. [ =)

1, [5] :'2__4]

3G B

« ] =)

W [] &

6 2] [20]

@ ]

[ ]

. 3] 7]

Gno [14 15]
I = Ceramic
N = Plastic

+Open during normal operation

THERMAL RATINGS

SUM MATRIX
(POSITIVE "OR” GATES)

Al
é é Vce
< < )

||}—

bY
TC

b))

<9

V48
V4

ALK

Py

v
Y4

TC

(

. . 5 .
ouTPUT

FUNCTIONS

b))
st [s, (8
- i
g

F; ) Fo

PRODUCT MATRIX
(POSITIVE "AND" GATES)

MODE | Pn |CE |sr 2 {(Pn)| Fp | Fp COM-
Disablad TEMPER- MILI- MER-
(82S201) 1 1 ATURE TARY CIAL

X 1 X .
Disabled -, Maximum
(82S200) Hi-z|Hi- junction 175°C  150°C
Maximum
110 Yes 110 ambient 125°C  75°C
010 01 Allowable thermal
Read : bient
X 0 No 0 1 rIS? am : ien
to junction 50°C 759C
LOGIC DIAGRAM
16
INPUTS

48
PRODUCT
TERMS

L

Vee
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ABSOLUTE MAXIMUM RATINGS'

RATING
PARAMETER UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +5.5 Vdc
Vout Output voltage +5.5 Vdc
IIN Input currents -30 +30 mA
lout Output currents +100 mA
Temperature range °C
Ta Operating
N82S200/201 0 +75
$825200/201 -55 +125
TsTtG Storage -65 +150

DC ELECTRICAL CHARACTERISTICS

N82S200/201: 0° < Ta < +75°C, 4.75V < Vcc < 5.25V
$828200/201: -55°C < Ta <+125°C, 4.5V < Vcc < 5.5V

82S200-1,N e 825201-1,N

N825200/201 $82S200/201
PARAMETER TEST CONDITIONS - UNIT
Min | Typ 2| Max | Min | Typ 2| Max
Input voltage3 Vv
VIH High Vce = Max 2 2
ViL Low Vce = Min 0.85 0.8
Vic Clamp3.4 Vce = Min, IIN 7 -18mA -0.8 | -1.2 -0.8 | -1.2
Output voltage Vce = Min Vv
VoH High (825200)3,5 lon = -2mA 2.4 24
VoL Low36 loL = 9.6mA 0.35 | 0.45 0.35 | 0.50
Input current pA
lH High VIN = 5.5V <1 25 <1 50
IiL Low VIN = 0.45V -10 | -100 -10 | -150
Output current Vce = Max
loLk Leakage? Vour = 5.5V 1 40 1 60 | wA
10(OFF) Hi-Z state (825200)7 Vour = 5.5V 1 40 1 60 | wA
Vourt = 0.45V -1 -40 -1 | -60
los Short circuit (82520048 Vout = 0V -20 -70 | -15 -85 | mA
Icc Vce supply current9 Vce Max 120 | 170 120 | 180 | mA
Capacitance? Vce = 5.0V pF
CiNn Input VIN = 2.0V 8 8
Cout Output Vourt = 2.0V 17 17
Ei!lllI!til:E 153
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82S200-1,N e 82S5201-I,N

AC ELECTRICAL CHARACTERISTICS Ri1 =4700, Rz = 1k, CL = 30pF
N825200/201: 0°C < Ta < +75°C, 4.75V < Vce < 5.25V

S$825200/201: -55°C < Ta < +125°C, 4.5V < Vce < 5.5V

N825200/201 $82S200/201
P METER
ARAME TO FROM Min Typz | Max Min Typ? | Max UNIT

Access time ns
Tia Input Output Input 35 50 35 80
Tce Chip enable Output Chip enable 15 30 15 50

Disable time ns
Tco Chip disable Output Chip enable 15 30 15 50

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.

. All typical values are at Vcc = 5V, Ta = 25°C.

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

Test one at the time.

. Measured with Vi_ applied to CE and a logic high stored.

. 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.

. Measured with: Vin applied to CE.

. Duration of short circuit should not exceed 1 second.

9. lIcc is measured with the chip enable input grounded, all other inputs at 4.5V and the outputs open

onbswN

® N

TEST LOAD CIRCUIT VOLTAGE WAVEFORM
VTCC INPUT PULSES
1o 0—pt 8y
|
: T> Fy
| DuT |
: L»F c
7 L
t1s O—p]
o e I (INCLUDES
Eo- GND = = SCOPE AND JIG
_L CAPACITANCE)
Measurements: All circuit delays are measured at
the +1.5V level of inputs and outputs.
TIMING DIAGRAM
READ CYCLE
i TIMING DEFINITIONS
P Tce Delay between beginning of Chip
Enable low (with Address valid)
e 3.0V and when Data Output becomes
CE 1.5V 1.5V valid.
.- . ov Tco Delay between when Chip Enable
CE I“ co - Son _ - becomes high and Data Output is
s -~ ey in off state (Hi-Z or high).
) . 7 T Delay between beginning of valid
o o Input (with Chip Enable low) and
when Data Output becomes valid.
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825200-1,N o 825201-I,N

16X48X8 PLA PROGRAM TABLE
PROGRAM TABLE ENTRIES
INPUT VARIABLE OUTPUT FUNCTION OUTPUT ACTIVE LEVEL

I'm ™ Don't Care Prod. Tgrm Prod. Term Not Ac.tive Active

Present in Fp Present in Fp High Low
H L — (dash) A ® (period) H L
NOTE NOTES NOTES

Enter (—) for unused inputs of used 1. Entries independent of output polarity 1. Polarity programmed once only
P-terms 2. Enter (A) for unused outputs of used P-terms 2. Enter (H) for all unused outputs

PRODUCT TERM" ACTIVE LEVEL®

* T T T YT T T T
INPUT VARIABLE T T
1] 1 OUTPUT FUNCTION"

2
)
=

- T 7

1lolel8]|7]s

PSP [

716]s5]a[3]2]1] 0]

a|
Y
|
S
-
o

DN ||| | |O

©

THIS PORTION TO BE COMPLETED BY SIGNETICS
o
n
w
o

CUSTOMER SYMBOLIZED PART #

DATE RECEIVED

CF (XXXX)
COMMENTS
)

DATE
I
o

TOTAL NUMBER OF PARTS

CUSTOMER NAME
PURCHASE ORDER #
SIGNETICS DEVICE #
PROGRAM TABLE #
H
w

REV

*Input and Output fields of unused P-terms can be left blank. Unused inputs and outputs are PLA terminals left floating.
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82S5200-1.N e 825201-I,N

PUNCHED CARD CODING ‘using standard 80-column IBM cards. For  order. Not all 48 Product Terms need to be
FORMAT each PLA Program Table, the customer present. Unused Product Terms require no

should prepare an input card deck in ac-  entry cards, and will be skipped during the
The PLA Program Table can be supplied cordance with thefollowing format. Product ~ actual programming sequence:
directly to Signetics in punched card form, Term cards 3 through 50 can be in any

CARD NO.1—Free format within designated fields.

Tl 1{1|2|2|2f2|2(2|2|2({2|2|3|3(3|3|3|3(3|3|3|3|4|4|4|4(a|4|4a|a|4|4|5|5|5|/5|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|8
1]2|3|4|5]6|7|8|9|0|1]|2|3|4|5|6|7|8|9(0|1|2|3|a[5|6|7(8|9|0|1|2|3[a|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|B|9|0|1|2]|3]|4|5|6|7|8|0|0
cle R[E|V

SIGNETICS CUSTOMER NAME PROGRAM TABLE NO ‘ REVISION DATE

DEVICE NO (1 ALPHA CHAR.)

SYMBOLIZED PART NO

CARD NO. 2—

Fy Fo

OUTPUT ACTIVE LEVEL (8) TOTAL PRODUCT TERMS USED (2 DECIMAL DIGITS) COMMENTS (FREE FORMAT)

CARD NO. 3 through NO. 50

Tl 1|11]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(a(4|4/4|5|5|5|5|5|5|5|5|5|5(6|6|6|6|6(6
112|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(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|8(9|0|1|2|3|4|5|6(7|8|9|0

o
o
o
o
~
~
~
~
~
~
~
~
~
~
o

INPUT VARIABLE (16) QUTPUT FUNCTION (8) COMMENTS (FREE FORMAT)

PRODUCT TERM NO. (00 THROUGH 47)

CARD NO. 51

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 INPUT VARIABLE OUTPUT FUNCTION
= Product term Product term not
i i i Don't care .
Ac"": Righ Actlee len l}T Ian — (dash) present in Fp present in Fp
A « (period)
NOTES NOTE NOTES
1. Polarity programmed once only. Enter (—) for unused inputs of used P-terms. 1. Entries independent of output polarity.
2. Enter (H) for all unused outputs. 2. Enter (A) for unused outputs of used P-terms.
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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-

T T T
| I‘,‘—’j: P | suB | 25 : |
teaper | & | MAN | cp) 1 HEADING | RUBOUTS | PROGRAM TABLE
| i~ | HEADING | I | DATA(1 :
1 cm | S LM M| MN M) MmN |
y = 1 i

(N)

5
(C/R) | HEADING

82S200-1,N e 825201-I,N

quentially assembled on a continuous tape
as follows, however limit tape length to aroll
of 1.75 inch inside diameter, and 4.25 inch
outside diameter:

: s | : :Tl— 120 1/

RuBouTs | PROGRAM TABLE | 3 'TRAILER(
I MmN P DATAN | BT o) Ty
1 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.

4. Date

2. Program Table No.

3. Revision

6. Number of Parts

5. Customer Symbolized Part No.

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

START OF DATA FIELD
PRODUCT TERM IDENTIFIER

1 SPACE (MANDATORY) END OF DATA TEXT

FIELD PRODUCT TERM NUMBER START OF DATA FIELD
TR

ACTIVE LEVEL (2 DECIMAL DIGITS) (CONTROL C)

IDENTIFIER START OF DATA FIELD OUTPUT FUNCTION IDENTIFIER
ACTIVELEVEL DAT/ INPUT VARIABLE IDENTIFIER OUTPUT FUNCTION DATA  INPUT AND OUTPUT DATA FOR

(a DIGITS, H/L) INPUT VARIABLE DATA (8 DIGITS, A/e) ALL PRODUCT TERMS USED

(16 DIGITS, H/L/-) | i
1 r N = i ) — i — — )

STX*A F7F6F5F4F3F2F,Fo P 00" ! 115|,4|,3|,2|1,|10|9|B|,|615|4|3|2|1|0' F FoFeFsFeFaFoFiFo* P 01..." F..® P Fo ETX

Entries for the 3 Data Fields are determined in accordance with the following Table:

INPUT VARIABLE OUTPUT FUNCTION OUTPUT ACTIVE LEVEL

T ) P
Im s Doni't care roduct'term Product te_rm not Aciive tilgh Active low
H L — (dash) present in Fp present in Fp H L
A * (period)
NOTE NOTES NOTES
Enter (—) for unused inputs of used P-terms 1. Entries independent of output polarity. 1. Polarity programmed once only

2. Enter (A) for unused outputs of used P-terms 2. Enter (H) for all unused outputs.
Although the Product Term data are shown entered in sequence, this is not necessary. Itis 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 thatan asterisk (*) is notused in any Heading or
Comment entry.
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TYPICAL APPLICATIONS

SUBROUTINE ADDRESS MAP

MAIN MEMORY

o

—————— 15

16 BIT INSTRUCTION

A

ADDRESS MAP (PLA) A
O CE
] )
INCR
() LOAD
A {
ROM AR
of1|—————— 8

4

(4)
STATUS b,

(4)
JUMP CONDIT. ),

PLA) 2
BRANCH LOGIC

ce
T ®

CONTROL FIELD

SEQUENTIAL CONTROLLER

PARITY

DATA (12)

PARITY

GENERATOR

CLOCK —f

cLock
PAR CHECK & RESET
LATCH [
ERROR
PO i
y
Q
> cE @
PLA
)
ouTPUT
4) >
LATCH
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DESCRIPTION

The 825102 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 (Im), Complement (im), or Don't
Care (X) 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 828102 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, | or N, and for the military
range (-55°C to +125°C) specify
$82S102/103, I.

825102-1,N e 82S103-I,N

FEATURES PIN CONFIGURATION
® Field programmable (Ni-Cr link) I.N PACKAGE*
® 16 input variables i
® 9 output functions R 28] vee
e Chip enable input - =
® 1/0 propagation delay: ge (2
N825102/103: 30ns max El 2] 1
$828102/103: 50ns max 1 [a] 25] 1 (1)
® Power dissipation: 600mW typ L 5] 23] 1., (1g)
¢ Input loading: )
N825102/103: ~100.A max w[E] 23] 100
$825102/103: -150.A max w2 [22] 1. 00
e OQutput options: L [E] [21] 1. 0p)
82S102: Open collector
825103: Tri-state =[] 2] e
e Output disable function: F, 0] [10] ce
82S102: Hi F, 7] 18] F
825103: Hi-Z
F, |12 17| F
e Fully TTL compatible [ ]
r. [13] (6] .
APPLICATIONS ono [14] B
® Random logic R CRTARTIE
e Address decoders N = Plastic
e Code detectors
® Peripheral selectors
e Fault monitors
® Machine state decoders
LOGIC DIAGRAM
Iy
o
I r__._f,\’\,_j—.
Ty i Fo
W f\,\’i_ﬁ
. (S)
. '\,-‘_I_L
* H
—F,
hs — AT
his (S) b
= L
For each of the 9 outputs, either the function Fp (active high) or Fp (active low) is available, but not both.
The required function polarity is user programmable via fuse (S).

Sifnotics
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ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +6.5 Vdc
Output voltage Vdc
VoH High (825102) +5.5
Vo Off-state (82S5103) +5.5
IIN Input current +30 mA
lout Output current +100 mA
Temperature range 20
Ta Operating
N82S102/103 0to +75
S$825102/103 -55 to +125
TsTG Storage -65 to +150

EQUIVALENT LOGIC PATH

Kot

X

Y—-»{

:

Fij—=2

___(,_J

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 (F/) via corre-
sponding links (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=CE+ (XoeXie®Xze....Xm) =Yp
AtS = Closed:  _
Fp=CE+Xo+X1+Xa+....Xm =yp
m=0,12..... 15
—eilo)
|
| Rl
| FIELD \
PROGRAMMABLE
xp! GATE "voryp
| ARRAY :
|
] IF-!—l’
i
160

and where Xm =.Im, Im, Don’t Care, as as-
signed by programming polarity of inputs
lo- hs.

When CE = low, all gates are enabled, and
F; = Fp giving yp = ¥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 for a typi-
cal gate in terms of 2 input variables, which
can be readily extended up to 16.

Sifnetics
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DC ELECTRICAL CHARACTERISTICS N825102/103:

0°C £ TA<+75°C, 4.75V < Vgc < 5.25V

825102-1,N ¢ 82S103-I,N

S$825102/103: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V
N825102/103 $825102/103
1
PARAMETER TEST CONDITIONS Min Typ2 | Max Min Typ2 | Max UNIT
Input voltage \
ViL Low1 Vce = Min 0.85 é 0.8
Vin High? Vce = Max 20 | . 2.0
Vic Clamp13 Vce = Min, IIN = -18mA ) -0.8 -1.2- 0.8 -1.2
Output voltage Vce = Min . Vv
VoL Low1.4 loL =9.6mA 0.35 0.45 0.35 0.50 |
VoH High (82S103)1.5 loH = -2mA 2.4 2.4
Input current . uA
I Low ViN = 0.45V -10 -100 -10 -150
liH High VIN = 5.5V <1 25 <1 50
Output current Vcc = Max
loLk Leakage (825102)6 VouTt = 5.5V 1 40 1 60 uA
lo(OFF) Hi-Z state (82S103)6 Vourt = 5.5V 1 40 1 60 uA
Vout = 0.45V -1 -40 -1 -60
los Short circuit (82S103)3.7 Vour =0V~ -20 -70 -15 ' -85 mA
Icc Vcc supply current8 Vce = Max 120 170 120 180 mA
Capacitance Vce = 5.0V pF -
CiN Input ViN = 2.0V 8 8
Cout Outputé VouT = 2.0V 15 15
AC ELECTRICAL CHARACTERISTICS R = 4700, Rz = 1kQ, CL = 30pF _
N82S102/103: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V
S$825102/103: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V
PARAMETER T0 EROM N825102/103 $825103/103 UNIT
Min | Typ2 | Max | Min | Typ2 | Max
Access time ) ns
Tia Input Output Input 20 30 20 50
Tce Chip enable Output Chip enable 15 30 15 40
Disable time ns
Tco Chip disable Output Chip enable 15 30 15 40
NOTES
1. All voltage values are with respect to network ground terminal.
2. All typical values are at Vcc = 5V, Ta = 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 CE and a logic high at the output.
6. Measured with Vi1 applied to CE.
7. Duration of short circuit should not exceed 1 second.
8. Icc is measured with the chip enable input grounded, all other inputs at 4.5V and the outputs open.
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
+3.0v
?Vcc INPUT ><| 5V
1 ov
|
1 — +3.0v
: CE 1.5V 1.5V
: put | ov
| c Tce <—Tco—-|
1,0-} u;cwoes /z Vou
_ 1 L scopeanp i For Fe 1.5V 1.5V
E . = = CAPACITANCE) — —— VoL
T le——TiA

All inputs: tr = tf = 5ns (10% to 90%)

Sifnetics
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OUTPUT POLARITY PROGRAM-VERIFY SEQUENCE (TYPICAL)

Veep—
v
£ l | l
SC (Fe) (Fp+1) (Fp+2)
cey TPR (PROGRAM) |
VOPF = === (VERIFY)
i 90% -
ouTPUT
VOLTAGE “—TrR
Vou T0% L}
. P
o] DLy tple—| WPA__Vo, -
CE Vix — —={'D
Vl'
i L

INPUT MATRIX PROGRAM-VERIFY SEQUENCE (TYPICAL)

TPS

y |«———— PR (PROGRAM) ———| (pausE) [—
X e @
'n"sv _ Im=H _: 1[ .}
[ mmpemsi e —— i | r -
—{to}— Vi——bd | & S
VigEpi===]
Vee
Veev 1 -
VopF —|— — 1
ouTPUT M 90%
VOLTAGE Ta
10% Fp |Fp
VoH | = = -
7 P LA S
Vit ‘ol-‘P—I‘DL- 1(VERIFY)| Vou \(VERIFY)|
ce - g I
VIRGIN DEVICE 1. Set GND (pin 14)to 0V, and Vcc (pin 28) to
The 825102/103 are shipped in an unpro- Vcev. _
grammed state, characterized by: 2. Disable all device outputs by setting CE
1. All internal Ni-Cr links are intact. (pin 19) to ViH.

2. Each gate contains both true and com-
plement values 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 10KQ
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.

162

3. Disable all input variables by applying Vix
to inputs lo through l1s.

A .Raise Vcc (pin 28) from Vccv to Veer.

B After tp delay, force output to be pro-
grammed to Vopr. o

C .Aftertp delay, pulse the CE input from Vi
to Vix for a period tp.

D .After tp delay, remove Vopfr voltage
source from output being programmed.

E.After tp delay, return Vcc (pin 28) to Vceyv,
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
Veev.

2. Disable all input variables by applying Vix
to inputs lo through I1s.

A After tp delay, set the CE input to VL.

B.Verify output polarity by sensing the
logic state of outputs Fo through Fg. 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).

Silnotics

825102-I,N e 82S103-I,N

Input Matrix
PROGRAM INPUT VARIABLE

Program one input at atime forone gateata
time. Input variable links of unused gates
are not required to be fused. However, un-
used input variables must be programmed at
Don't Care for all used gates.

1. Set GND (pin 14)to 0V, and Vcc (pin 28)
to Vceov.

2. Disable all device outputs by setting
CE (pin 19) to ViH.

3. Disable all input variables by applying

Vix to inputs lo through I1s.

.If a gate contains nether lo nor Ig (input

is a Don’t Care), fuse both jand k links

by executing both steps A-2 and A-3,

before continuing with step C.

A-2.1f a gate contains lo, set to fuse the k
link by lowering the input voltage at lo
from Vix to ViH. Execute step B.

A-3.1f a gate contains o, set to fuse the j link
by lowering the input voltage at lo from
Vix to VL. Execute step B.

B-1.After tp delay, raise Vcc from Vccv to
Vcep.

B-2.After tp delay, force output of gate to
be programmed to Vopr. _

B-3.After tp delay, pulse the CE input from
ViH to VL for a period tp.

B-4 After tp delay, remove Vopr voltage
source from output of gate being pro-
grammed.

B-5.After tp delay, return Vcc (pin 28) to
Vccev, and verify.

C. Disable programmed input by return-
ing lo 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 V|x 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 0V, and Vcc (pin 28) to
Veev. o

2.Enable all outputs by setting CE (pin 19)
to ViL.

3. Disable all input variables by applying Vix
to inputs lo through l1s.

A .Interrogate input variable lg as follows:
Lower the input voltage to lo from Vix to
ViL, and sense the logic state of outputs
Fo-s.

Raise the input voltage to lp from ViL to
ViH and sense the logic state of outputs
Fo-s.



82S102-I,N e 82S103-I,N

The state of lo contained in each gateis TRUTH TABLE FOR INPUT VERIFICATION

determined in accordance with the given Io Fp Fp INPUT VARIABLE STATE LINK FUSED
truth table. Note that 2 tests are required 0 1 0 =
to uniquely determine the state of the 1 0 1 0 j
input variable contained in each gate.
B .Disable verified input by returning lo to 0 0 1 lo
k
Vix. 1 1 0
C.Repeat steps A and B for all other input 0 1 0 Don't care
variables. 1 0 Both
D .Remove Vix from all input variables.
0 0 (o), (o) ,
1 0 Neither
PROGRAMMING SYSTEMS SPECIFICATIONS! Ta=25°C
LIMITS
PARAMETER TEST CONDITIONS Min Typ Mo UNIT
Vcc supply \%
Vcerp Program?2 lccp = 350 + 50mA, 8.5 8.75 9.0
Transient or steady state
Vecev Verify 4.75 5.0 5.25
lccp Icc limit (program) Vccp = +8.75 + .25V, 400 450 500 mA
’ Transient or steady state
Vorr Forced output voltage3 (program) lop = 150 £ 25mA, 16.0 17.0 18.0 \
Transient or steady state
lopF Output current limit (program) Vop = +17 £ 1V, 125 150 176 mA
Transient or steady state
Input voltage v
VIH High 2.4 5.5
ViL Low 0 0.4 0.8
Input current uA
liH High ViH = +5.5V 50
hiL Low ViL=0V -500
Vix CE program enable level 9.5 10 10.5 Y,
lix1 Input variables current Vix = +10V 5.0 mA
lix2 CE input current Vix = +10V 10.0 mA
TR (ﬂtput pulse rise time 10 50 us
tp CE programming pulse width 0.3 0.4 0.5 ms
to Pulse sequence delay 10 us
TeR Programming time 0.6 ms
TPR
— Programming duty cycle 100 %
Tpr+TPs g g culy ey ’
Fi. Fusing attempts per link 2 cycle
Vs Verify threshold4 1.4 1.5 1.6 Vv
NOTES
1. These are specifications which a Programming System must satisfy in order to be qualified by
Signetics.
2. Bypass Vcc to GND with a 0.01uF 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. Vsisthe sensing threshold of a gate output voltage for a programmed link. It normally constitutes the
reference voltage applied to a comparator circuit to verify a successful fusing attempt.
Ei!lllnliﬂﬁ 163
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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 the desired logic function,
fuse Ni-Cr links as indicated in the fuse link
diagrams.

TYPICAL GATE

825102-1,N e 825103-I,N

TYPICAL
INPUT

T

INPUT Tm = FUSE LINK J

=g

! i
Im o D
K
(1 OF 16)

INPUT Im = FUSE LINK K

i
I e
| 2k >—.
|
I

(1 OF 16) $

INPUT DON'T CARE = FUSE BOTH LINKS J, K

{1 OF 16)

o
DON'T .
CARE : 1
I

—+—1
L——___l
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FPGA MANUAL FUSER

82S102-1,N e 82S103-I,N

110V ;
(o,

FIL-XFMR
F45X/345X

MDA

+14Vg60-1

~ 150mA
240 (1 LIMIT)

FUSE PBS
7426

LEDs = 521-9165

Ogai
— 22—
48.75Vf7305C_‘
5 X > - Al
SuF 4 3 2K
s T |
v 2K pSLIID TS
< <
<
300
180  (TYPICAL OF 9) Vee
(+8.75V)| OEDO .]_ &7
Y —
LED menlaSes | 721 =
(GND)béZ
VER 1K
7426
/ _PROG. 100 PROG. Im =01 =
4 A'AvA
et 10K S 200
TYPICAL
OF 9 PROG. Fp L
= >
) PROGR. »l-
VERIFY =
o 9 CE GRD
(DPDT) J_
] 28) (19) 8 | =
OUTPUTS
FPGA
Diodes = 1N457 +10V =
Resistors = 2N697 INPUTS (16)

Sifnetics
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16X9 FPGA PROGRAM TABLE

825102-I,N © 825103-I,N

CUSTOMER NAME
PURCHASE ORDER #
SIGNETICS DEVICE #
TOTAL NUMBER OF PARTS
PROGRAM TABLE #

CF (XXXX)

THIS PORTION TO BE COMPLETED BY SIGNETICS

CUSTOMER SYMBOLIZED PART #

DATE RECEIVED

COMMENTS

Fo =
Fy, =
F, =
F3=
Fq=
Fs=
Fe =
F; =
Fg =
OUTPUT INPUT VARIABLE
POLARITY Io Iy I, I3 lg Is Ig Iy Ig Ig IA Is Ic Ip Ie IF
Fo o 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Fy 16 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Fy 32 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 a7
F, 48 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63
Fq 64 64 65 66 67 68 69 0 1 72 73 74 75 76 77 78 79
Fs 80 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95
Fg 96 96 97 98 99 100 101 102 103 104 105 106 107 108 109 110 111
F; 112 112 113 114 115 116 117 18 9 20 121 122 123 124 125 126 127
Fg 128 128 129 130 131 132 133 134 136 137 138 139 140 141 142 143
Active-high = H I =H
Active-low = L 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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DESCRIPTION

The 2501 employs enhancement mode p-
channel MOS devices integrated on asingle
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 a chip 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 of sinking a minimum of 1.6mA which 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, 150uW/bit is
obtained by removing Vp and reducing Vpbp
to -4.0V. Removal of Vp 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: 1.0us guaranteed

e Power dissipation: 1.6mW/bit max

e Standby power dissipation: 150.W/bit
e DTL and TTL compatible

e Chip select and output wired-OR capa-
bility

Standard 16-pin DIP

P-MOS silicon gate technology
Completely static

Requires no clocking

2501-1,N
APPLICATIONS PIN CONFIGURATION
* Small buffer stores I,N PACKAGE
e Small core memory replacement
e Bipolar compatible data storage
i P . AopRESs 6 [1] [76] crip secect
ADDRESS 8 [Z E AW
ADDRESS 7 E E DATA OUT
Vo E E DATA OUT
Vee E E DATA IN
ADDRESS 5 E E ADDRESS 4
ADDRESS 1 E E ADDRESS 2
Voo E E ADDRESS 3
BLOCK DIAGRAM
: g 2
( >__ u o w
ik s | {3 z 256-BIT RAM PLANE
o g (=]
AnsO— 3 ¢ £
z 8 =
= <
a1 O— x
—
DATA OUT 13 O— — SENSE CIRCUIT Y ADDRESS DECODE
&
’é Y INPUT BUFFERS
5 & «
° [ & 2t
BATA ouT 14 O—ro @ 23 A A A |A,
6 1 3 2
cs16
Awi1s(O—
DATA IN 12 @
Vee=6
Vop =8
Vp =4
ABSOLUTE MAXIMUM RATINGS?
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 +0.3 to -20 \"
with respect to the most
positive supply voltage, Vcc
Supply voltages Vpp and Vp -18 Vv
with respect to Vcc
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2501-1,N
DC ELECTRICAL CHARACTERISTICS Ta=0°C to 70°C, Vcc = +5V2, Vpp = Vp = -9V + 5%
unless otherwise specified.3,45.6.7,89
LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max
Input voltage Vv
ViL Low -5.0 Vce-4.5
ViH High Vce-2.0 Vcc+0.3
Output voltage Vv
VoL Low loL = 3.0mA -0.7 0.45
VoH High lon = -100uA 3.5 4.5
Input current VIN=0V, Ta=+25°C nA
I Load (All input pins) <1.0 500
Output current
ILo Leakage Vour = 0V, Chip select input = 3.3V, <1.0 1000 nA
Ta=25°C
Sink mA
loL1 Vout = 0.45V, Ta = +25°C 3.0 6
loL2 Vout = 0.45V, Ta = +70°C 2.0 5
loLs Vout =-0.7V 6 13
Source Vout =0V mA
loH1 Ta=425°C -3.0 4
loH2 Ta=+70°C -2.0 3
Supply current Ta =+25°C, Vpp = Vp = -9V mA
Iop Vop 13.0 18
Ip Vb loL = 0mA 8.5 12
Capacitance f=1MHz pF
CiN Input (All pins) VIN =5V r § 10
Cour Output Vout = 5V 7 10
AC ELECTRICAL CHARACTERISTICS Ta=0°C to +70°C, Vcc = 5V2, Vpp = Vp = -9V * 5%,
Input pulse amplitudes = 0 to 5V, Input pulse rise and fall times = <10ns,
Speed measurements referenced to 1.5V levels, Output load =1 TTL gate,
Measurements made at output of TTL gate (tpd < 10ns),
unless otherwise specified.
i LIMITS
PARAMETER TO FROM UNIT
Min Typ Max
READ CYCLE
ta Access time Output Address 1000 ns
WRITE CYCLE
tw Write time 300 ns
twp Delay time Write Address 300 ns
twp Write pulse width 400 ns
tpo Data-write pulse overlap 100 ns

NOTES

ambient for the | package or 150°C/W for the N package.

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. Vcc tolerance is +5%. Any variation in actual Vcc will be tracked directly by Vi, Vik
and Von which are stated for a Vcc of exactly 5V.

3. Foroperating at elevated temperatures the device must be derated based ona+150°C
maximum junction temperature and a thermal resistance of 100°C/W junction to

~No o s

-]

. All inputs are protected against static charge.

Parameters are valid over operating temperature range unless specified.

. All voltage measurements are referenced to ground.
. Manufacturer reserves the right to make design and process changes and

improvements.

Signetics Representative for details.

170 sinOtiCs

. Typical values are at +25°C and typical supply voltages.
. Special device are available for operation at Vpp = -7V, Vp = -10V. Contact your
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TEST LOAD CIRCUIT

SPEED MEASUREMENT

2

cpP
PULSE GENERATOR ST AE e
o TRIG —_— SeT_| PRESET COUNTER
out out
+5V
Ay |Az JA; |AL |As As [A; |A,
DATA it
DATA PULSE IN Z:TTA 1
MODEL 203 =
DATAGEN CH2 il G
T 2501 Z
O EXT. ? END O DATA 7
CLOCK | BLOCK our 17 L
l e T 2
| 3
v =
L cc O+sv Voo Vp +5V
NOTES
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.
B. 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 2501 are standard TTL outputs with Vcc = 5V * 5%.
D. Access time is measured between A1 (least significant address input) and points 1and

VOLTAGE WAVEFORMS

2501-1,N

READ CYCLE

X

cs

AN

—b—ki S0ns

ta

OUTPUTS

For Measurement Purpose Only

X D

WRITE CYCLE

R/W

For Measurement Purpose Only

S{NOTES
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25L01-I,N

DESCRIPTION APPLICATIONS PIN CONFIGURATION

The 25L01 employs enhancement mode p- ¢ Small buffer stores

channel MOS devices integrated onasingle ® Small core memory replacement LN PACKAGE

monolithic chip. * Bipolar compatible data storage

Low cost silicone DIP packaging is imple- sooresss [T} 4

mented and reliability is assured by the use avoress s [2] =] A

of Signetics’ unique silicon gate MOS pro- aopRess 7 [3 ] [14] SaTAouT

cess technology. Unlike the standard metal vo [ 73] pataour
ate MOS process the silicon material over

?he gate ofide passivates the MOS transis- vee ] 2] oara

tors, and the deposited dielectric material aooresss [€] [17] aooness &

over the silicon gate-oxide substrate struc- ADDRESS 1 [ 7} [10] aponess 2

ture provides an ion barrier. In addition, Voo [ (5] aooRess s

Signetics’ proprietary surface passivation

and silicone packaging techniques result in
an MOS circuit with inherent high reliability
and demonstrating superior moisture re- BLOCK DIAGRAM
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-

O—
O—

able of sinking a minimum of 1.6mA, suffi- e
Oo—

256-BIT RAM PLANE

X LINE DRIVERS

cient to drive one standard TTL load.

X INPUT BUFFERS
X ADDRESS DECODE

The maximum power dissipation of A
1.7mW/bit is required only during read or
write. For standby operation 100uW/bit is T

obtained by removing Vp and reducing Vpp [ i
to -8.0V. Removal of Vp alone wil cut power
dissipation by a factor of almost 3. oaTA OUT 13 (O—rl ——  SENSE CIRCUIT Y ADDRESS DECODE

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.

Y INPUT BUFFERS

OUTPUT BUFFER

|| s8 5
DATA out 14( )—— °§ Eé A |Ae A |As
FEATURES
¢ Fully decoded addresses =Y Y ¥
® Access time: 1.0us guaranteed &1 Q0
® Power dissipation: 1.7mW/bit max ese
e Standby power dissipation: 100.W/bit w10
e DTL and TTL compatible
e Chip select and output wired-OR capa-
bility DATAIN 12 ()—
e Standard 16-pin DIP Vee =5
® P-MOS silicon gate technology Vop:=8
e Fully static Ml
® Requires no clocking
e Optimized with +5 and -12V supplies ABSOLUTE MAXIMUM RATINGS'
PARAMETER RATING UNIT
Temperature range °C
Ta Operating 0 to +70
TsTG Storage -65 to +150
Pp Power dissipation mW
| package 800
N package 640
All input or output voltages +0.3 to -20 Vv
with respect to the most
positive supply voltage, Vcc
Supply voltages Vpp and Vp -18 \"
with respect to Vcc
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DC ELECTRICAL CHARACTERISTICS Ta=0°Cto 70°C, Vcc = +5V * 5%, Vpp = Vp = -12V * 5%

unless otherwise specified.2,3,4,5,6,7,

25L01-I,N

PARAMETER TEST CONDITIONS el
UNIT
Min Typ Max
Input voltage v
ViL Low -12 Vce-4.5
VIH High Vee-2.0 Vce+0.3
Output voltage Vv
VoL Low lo. 3.0mA -0.7 0.45
VoH High loH = -100uA 35 45
Input current VIN=0V, Ta=+25°C nA
ILi Load (All input pins) <1.0 500
Output current
ILo Leakage Vout = 0V, Chip select input = 3.3V, <1.0 1000 nA
Ta=25°C
Sink
loL1 Vout = 0.45V, Ta = +25°C 3.0 6
loL2 Vout = 0.45V, Ta =+70°C 2.0 5
loLs Vout = -0.7V 6 13
Source Vout =0V mA
loH1 Ta=+25°C -3.0 4
loH2 Ta=+70°C -2.0 3
Supply current Ta =+25°C mA
Ipp Vbp 5 9
Ip Vp loL = 0mA 11 16
Capacitance f=1MHz pF
CiN Input (All pins) ViH=5V T 10
Cout Output Vout = 5V 7 10
AC ELECTRICAL CHARACTERISTICS Ta=0°Cto+70°C,Vcc =5V +5%, Vpp = Vp = -12V * 5%,
Input pulse amplitudes = 0 to 5V, Input pulse rise and fall times = <10ns,
Speed measurements referenced to 1.5V levels, Output load =1 TTL gate,
Measurements made at output of TTL gate (tpg < 10ns),
unless otherwise specified.
LIMITS
PARAMETER TO FROM UNIT
Min Typ Max
READ CYCLE
ta Access time Output Address 1000 ns
WRITE CYCLE
tw Write time 300 ns
twp Delay time Write Address 300 ns
twp Write pulse width 400 ns
tpo 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 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. Foroperating at elevated temperatures the device must be derated based ona+150°C
maximum junction temperature and a thermal resistance of 100°C/W junction to
ambient for the | 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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TEST LOAD CIRCUIT

SPEED MEASUREMENT

cp
8 STAGE
PULSE GENERATOR STt i
TRIG POS SET PRESET COUNTER
O our out .
A |A, |A; |AL A A A,
DATA
DATA PULSE N
MODEL 203 —
DATA GEN %?:’ : R/W 5001
EXT. END O o
cLock | BLock chip
SELECT
: l VDDFVD
L Vec O+sv O-12v

NOTES
A

+5V

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.

. 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.

. All inputs to the 25L01 are standard TTL outputs with Vcc = 5V £ 5%.
. Access time is measured between A1 (least significant address input) and points 1and
2

VOLTAGE WAVEFORMS

25L01-1,N

READ CYCLE

2

QUTPUTS

For Measurement Purpose Only

WRITE CYCLE

For Measurement Purpose Only
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2101-F,N ® 2101-1-F,N ® 2101-2-F N

DESCRIPTION FEATURES PIN CONFIGURATION
The 2101 §eries is h'|gh perf’ormance, low e Fully static ) F,N PACKAGE
power static read/write RAM'’s. ® No refresh operations, sense amps or
o . . clocks required
The 2101 series is fabricated with n-channel . 3 wy 2] 22] Vee
silicon gate technology which allows the * Al inputs:and outpuls are TTL compats- o 2] = &
design of high performance easy to use ble ’ ‘
3 20
MOS circuits and provides a high functional * [Ome 5V power spply. raqyirsd » R_/w
density on a given monolithic chip. ~ [ 7o cE,
As E E oD
A [€] [17] ce,
A [ 78] o0,
BLOCK DIAGRAM ano [E] (5] o,
o, 2] [12] oo,
A 2 oo, [10] 3] o),
Vs Al, E E DO,
A 4,—50 GND

CELL ARRAY
naw 32 ROWS
SELEC 32 COLUMNS

>

o

>
8

o |

COLUMN 1/0 CIRCUITS b—

R/W

COLUMN SELECT
INPUT
DATA
CONTROL
10
5 6 7 DO,
As As A

19 16

A O"_rD: )'-%

9

9

=

iilililifitdntin

o

S
&

MOsS MEMORY

al

ABSOLUTE MAXIMUM RATINGS!

PARAMETER RATING UNIT
Temperature range °C

Ta Operating under bias 0to 70

Tsta Storage -65 to 150

Pp Power dissipation 1 W
Voltage on any pin with -05to 7 Y
respect to ground

Sifnetics 175




DC ELECTRICAL CHARACTERISTICS

Ta =0°C to 70°C, Vcc = 5V * 5%, unless otherwise specified

2101-F,N e 2101-1-F,N ¢ 2101-2-F,N

LIMITS
PARAMETER TEST CONDITIONS s UNIT
Min Typ? Max
Input voltage Vv
ViL Low -0.5 0.65
ViH High 2.2 Vce
Output voltage Vv
VoL Low loL = 2.0mA 0.45
VoH High loH = 150uA 2.2
[IN] Input current ViN = 0 to 5.25V 10 uA
1/0 leakage current3 CE1 =22V uA
ILOH VouT = 4.0V 15
ILoL Vout = 0.45V -50
Supply current VIN =5.25V, Io = OmA mA
Icct Ta=25°C 30 60
Icc2 Ta=0°C 70
Capacitance3 pF
CiN Input (All pins) ViN =0V 4 8
Cour Output Vout = 0V 8 12

AC ELECTRICAL CHARACTERISTICS

Ta=0°C to 70°C, Vcc = 5V * 5%, Input pulse levels = +0.65V to 2.2V,

Input pulse rise and fall times = 20ns, Timing measurement reference level = 1.5V,

Output load = 1 TTL gate and CL = 100pF, unless otherwise specified.

2101 2101-1 2101-2
- NIT

PREAMETER L FROM Min | Typ | Max | Min | Typ | Max | Min| Typ | Max u

READ CYCLE
tRc Read cycle 1,000 500 650 ns
tA Access time 1,000 500 650 | ns
tco Output Chip enable 800 350 400 ns
top Output Output disable 700 300 350 ns
tpr4 High Z state Data output 0 200 0 150 0 150 ns
toH Previous read data valid 40 40 40 ns

after change of address

WRITE CYCLE
twc Write cycle 1,000 500 650 ns
taw Write delay 150 100 150 ns
tew Write Chip enable 900 400 550 ns

Setup and hold time ns
tow Setup time Rise of R/'W Data in 700 280 400
toH Hold time Change of Rise of R/W | 100 100 100

data in
tps 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.

oA WN

176

. Typical values are for Ta = 25°C and typical supply voltage.

This parameter is periodically sampled and is not 100% tested.
. tor is with respect to the trailing edge of CE1, CE2 or OD, whichever occurs first.
. CD should be tied low for separate /O operation.
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2101-F,N ® 2101-1-F,N ¢ 2101-2-F,N

TIMING DIAGRAMS

READ CYCLE WRITE CYCLE

twe »

=t tRc i
ADDRESS
ADDRESS }( ){

tco —¥

3
9
3
\_L< 7%_/\1
™

o . (COMMON
op™> S 1/0)
(5) e’
(COMMON
1/0) —> lIpg — tDH

DATA DATA IN

BATA IN STABLE
out ' [ fow -
i — ‘AW '4— [— tyg —
twp
AW /
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2111-I,N @ 2111-1-|,N e 2111-2-I,N

DESCRIPTION FEATURES PIN CONFIGURATION
The 2111 sgnes isa h}gh-performance, low- e Fully .statlc ) I,N PACKAGE
power static read/write RAM. * Requires no refresh operations, sense
The 2111 series is fabricated with n-channel g“;rpns :‘;’t;'“T'f'?L —— a [ 18] veo
silicon gate technology which allows the | onl pone 5yV P s: Iy FeGuired A 2] [17] A,
design of high performance easy to use y P Pply req A ] o
MQOS circuits and provides a high functional g oo
density on a given monolithic chip. A [ 5] e,
As [E: EE] 1/0,
A LE [13] 10,
A; E E 1/0,
GND E E] 1/0,
oD E E CE,

BLOCK DIAGRAM

- 4

<«+«—O Ve

<«—0O GND
MEMORY ARRAY
32 ROWS
32 COLUMNS

ROW
SELECT

>

i

M
ik
[

>

>

I |

COLUMN 1/0 CIRCUITS

R/W

;

COLUMN SELECT

INPUT

DATA
CONTROL
5 6 7
As As A

[

e

al

vy

CE,

o
°©
o

ABSOLUTE MAXIMUM RATINGS!

PARAMETER RATING UNIT
Temperature range °C
: Ta Operating under bias 0to 70
TsTG Storage -65 to 150
Po Power dissipation 1 w
Voltage on any pin with -05t0 7 \
respect to ground
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DC ELECTRICAL CHARACTERISTICS Ta=0°Cto70°C, Vcc = 5V + 5%, unless otherwise specified.

2111-I,N @ 2111-1-|,N @ 2111-2-I,N

LIMITS
PARAMETER
RA| TEST CONDITIONS Min Typ2 Max UNIT
Input voltage "
ViL Low -0.5 0.65
VIH High 22 Vce
Output voltage Vv
VoL Low loL = 2.0mA 0.45
VoH High loH = -150uA 2:2
W] Input load current VIN = 0to 5.25V 10 nA
1/0 leakage current CE1=CE2=2.2V uA
ILoH Vi/0 = 4.0V 15
ILoL Vi/0 = 0.45V -50
Supply current VIN=5.25V, Ij/0 = OmA mA
lcc1 Ta=25°C 30 60
Iccz TaA=0°C 70
Capacitanced Ta=25°C, f=1MHz pF
CIN Input ViN =0V 4 8
Cio 1/0 Viio = OV 10 15
AC ELECTRICAL CHARACTERISTICS Ta=0°Cto70°C, Vcc =5V * 5%, unless otherwise specified, =:
Input pulse levels = 0.65V to 2.2V, Input pulse rise and fall times = 20ns,
Timing measurement reference level = 1.5V, o
Output load = 1 TTL gate and CL = 100pF
2111 2111-1 2111-2 E
PARAMETER TO FROM UNIT w
Min | Typ |Max | Min | Typ | Max | Min | Typ |Max
READ CYCLE E
tRc Read cycle 1,000 500 650 ns
ta Access time 1,000 500 650 ns “
tcc Output Chip enable 800 350 400 ns
too Output Output disable 700 300 350 ns o
tor3 High Z state| Data output 0 200 0 150 | O 150 ns
toH Previous read data valid 40 40 40 ns E
after change of address
WRITE CYCLE
twe 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 R/W Data 700 280 400
toH Hold time Data R/W 100 100 100
tps 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 for Ta = 25°C and supply voltage.
3. This parameter is periodically sampled and is not 100% tested.
179
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2111-I,N @ 2111-1-|,N ¢ 2111-2-|,N
TIMING DIAGRAMS
READ CYCLE WRITE CYCLE
twe L
e ADDRESS )
D ( N
ADDRESS )( )( ;
—— - tew = —
2™ Y ra
e T Wl — (CE,-CE,)
ENABLES j
(CE,-CE,) s
ca— “*-top—P" — ouTPUT / —| 1on |
i o] [ e B
-— iy S DATA 1/0 DATaIN
S e e DATA OUT - == o i
DATA I/0 e ( VALID ) _ - typ ——— > [ty >
’— READ/ 4
WRITE
==
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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.

2112-F,N ¢ 2112-1-F )N @ 2112-2-F N

FEATURES PIN CONFIGURATION
e Fully static
e No refresh operations, sense amps or F,N PACKAGE
clocks required
e Directly TTL compatible %[} 78] vee
® One 5V power supply i T o
N ER [17] RW
A, [4 73] ce
As E [12] 1o,
A [6] [77] vo,
A [7] [70] 10,
GNo [ 9] vo,
BLOCK DIAGRAM
4
A O_X 1
+—Ovcc
3 1
+—OGND

ROW
SELECT

MEMORY ARRAY

32 ROWS
32 COLUMNS

]

I

COLUMN 1/0 CIRCUITS

COLUMN SELECT

9
o, O—**X
10 INPUT
DATA
110
0 O X CONTROL

1
170, O~ = E 5 6 7
12
/0, As As A, |
13 bd
CE
14
R/W
ABSOLUTE MAXIMUM RATINGS!
PARAMETER RATING UNIT
Temperature range °c
TA Operating under bias 0to 70
TstG Storage -65 to 150
Voltage on any pin with -05t0 7 \
respect to ground
Pp Power dissipation 1 w
Sinotics 181
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2112-F,N ¢ 2112-1-F )N  2112-2-F N

DC ELECTRICAL CHARACTERISTICS Ta=0°C to 70°C, Vcc = 5V * 5% unless otherwise specified.

LIMITS
PARAMETER TEST CONDITIONS 5 UNIT
Min | Typ2 | Max
Input voltage \"
ViL Low -0.5 0.65
ViH High 22 Vce
Output voltage Vv
VoL Low loL = 2mA 0.45
VoH High loH = -150pA 22
ILi Input current ViN = 0 to 5.25V 10 uA
1/0 leakage current CE=22Vv uA
ILoH Vijo = 4.0V 15
ILoL Vyjo = 0.45V -50
Supply current ViN = 5.25V, ljy0 = OmA mA
Icct Ta=25°C 30 60
Iccz Ta=0°C 70
Capacitance3 Ta=25°C, f = 1MHz pF
CiN Input (All pins) ViN =0V - 8
Cio 1/0 Vijo =0V 10 15
AC ELECTRICAL CHARACTERISTICS Ta=0°C to 70°C, Vcc = 5V * 5% unless otherwise specified,
tr and tF = 20ns, V|N = 0.65V to 2.2V, Timing reference = 1.5V,
Load =1 TTL gate and CL = 100pF
2112 2112-1 2112-2
PARAMETER TO FROM - % UNIT
Min | Typ | Max | Min | Typ | Max | Min | Typ | Max
READ CYCLE
tRc Read cycle 1000 500 650 ns
tA Access time 1000 500 650 ns
tco Output Chip enable 800 150 500 ns
tco Output disable | Chip enable | 0 200 0 100 0 150 ns
toH Previous read data valid 40 40 40 ns
after change of address
WRITE CYCLE #1
twei Write cycle 850 500 500 ns
Setup and hold time ns
taw1 Setup time Write Address 150 100 100
tow1 Setup time R/W high Data 650 250 280
test Setup time CE low R/W low 0 0 0
tcH1 Hold time CE high R/W high 0 0 0
toH1 Hold time Data R/W high | 100 50 50
tow1 Setup time R/W high CE low 650 250 350
twpr1 Write pulse width 650 250 350 ns
twRr1 Write recovery time 50 50 50 ns
WRITE CYCLE #2
twecz Write cycle 1050 500 650 ns
Setup and hold time ns
tawz Setup time Write Address 150 100 100
tow2 Setup time R/W high Data 650 250 280
tcs2 Setup time CE low R/W low 0 0 0
tcHz Hold time CE high R/W high 0 0 0
toH2 Hold time Data R/W high | 100 50 50
twp2 Disable time R/W high Data 200 200 200 ns
twr2 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 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.

VOLTAGE WAVEFORMS

2112-F,N ® 2112-1-F,N  2112-2-F N

Output is enabled and tco commences only with both CE low and WE high.
Output is disabled and tpr combined from either the rising edge of CE or the falling
edge of WE.

Minimum twe is valid when CE has been high at least tpr before WE goes low.
Oherwise twp(min) = tow(min) + tOF(max)-

When WE goes high at the end of the write cycle, it will be possible to turn on the output
buffers if CE is still low. The data out will be the same as the data just written and so will
not conflict with input data that may still be on the 1/O bus.

WRITE CYCLE #1

WRITE CYCLE #2

twet twc2
ADDRESS >< )( "DD"ESS>< ><
—t tcH
— test tcH1 =52 PR
CHIP ENABLE tew1—= CHIP ENABLE
tOW1 —] tDw2 —=
DATA IN DATA IN
INPUT/OUTPUT S AaLE INPUT/OUTPUT STABLE
J— tDH1 tWD2 —sf — tDH2
READ/WRITE N\, /] READ/WRITE \ /1
tAW1 twp1 tWR1 — le—t AW2 —] [+ WR2 ——={
READ CYCLE
tre |
ta
ADDRESS )(
tco—s]
CHIP ENABLE
i) —t
—{ton ce
INPUT/OUTPUT Hi:2 Hi-2)
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=2606722606=

2606-F,|,N e 2606-1-F,I,N

DESCRIPTION FEATURES PIN CONFIGURATION
The 2606 is fabricated with n-channel sili- e Fully decoded
con gate MOS technology and achieves an e No clocks required BN ESDRAGE
access time of less than 750ns. ° :llll In:er;;zz;Ig;:l:,ci:::‘lu:tiir:’g'epower o, O] (76] 10,
ik e g vo. 2] % 1o,
CEN 12] Ve (5V)
READ/WRITE E E Ay
a 5] [12] ,,
A [E] [11] 4,
A [ [10] &,
vss (GND) [ (0] 4,
BLOCK DIAGRAM
Vgs (GND) Ve 170, /0, 1/0, 1/0,
8 Q14 15 16 1 92
' ' ' ¥
INPUT INPUT INPUT # INPUT
LOGIC LOGIC LOGIC LOGIC
OUTPUT OUTPUT OUTPUT QUTPUT)
iAol IiLi!f!iiii!iiJI
L 1 )| | 3568
L T
A.02de| X DECODER |
7 AND ] 32x8 32Xx8 32x8 32Xx8
As 01> ADDRESS | ARRAY ARRAY ARRAY ARRAY
NOE'* BUFFER |
A0l |
N
Y DECODER AND ADDRESS BUFFER
4 [} [}
313 &12 In
A A A;
ABSOLUTE MAXIMUM RATINGS!
PARAMETER RATING UNIT
Temperature range G
Ta Operating under bias Oto 70
Ts1G Storage -65 to 150
Pp Power dissipation 1 w
Voltage on any pin with -05t07 \
respect to ground
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2606-F,I,N  2606-1-F,|,N

DC ELECTRICAL CHARACTERISTICS Ta=0°C to 70°C, Vcc = 5V + 5% unless otherwise specified.

LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ2 Max
Input voltage \Y
ViL Low -0.5 0.65
VIH High 2.2 Vce
Output voltage \"
VoL Low loL = 1.9mA 0.45
VoH High lon = -100uA 2.4
1L Input current ViN =0 to 5.25V 10 nA
1/0 leakage current CE=22V wA
ILoH Vijo = 4.0V 10
ILoL Vi/o = 0.45V -100
Supply current ViN =5.25V, lyjo = OmA mA
lcc1 Ta=25°C 70
lcc2 Ta=0°C 80
Capacitance3 Ta=25°C, f= 1MHz pF
CiN Input (All pins) Vin = OV 4 7
Cio 1/0 Vout =0V 7 10
AC ELECTRICAL CHARACTERISTICS Ta=0°C, Vcc =5V * 5% unless other specified.456.7
2606 2606-1
PARAMETER TO FROM . UNIT
Min | Typ | Max | Min | Typ | Max
READ CYCLE
tr Read cycle time 750 500 ns
ta Access time 750 500 ns
Tro8 Output enable Read 100 75 ns
tco8 Output enable Chip enable 0 0 ns
Previous data valid with ns
respect to
tvc Chip disable 0 150 0 100
tva Address change 50 50
tcv Delay time Data valid Chip enable 400 300 ns
trc Chip enable Read 100 50 ns
WRITE CYCLE A
tw Write cycle time 750 500 ns
taw 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 R/W Chip enable 0 0
tcH Hold time Chip enable R/W
tps Setup time R/W Data 380 280
toH Hold time® Data R/W 0 0
twbp Disable delay10 Data out Write 125 100 ns
WRITE CYCLE B
tw Write cycle time 750 500 ns
tac 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 time11 ns
tws Setup time Chip enable R/W 200 100
twH Hold time R/W Chip enable 0 0
tps Setup time Chip enable Data 380 280
toH Hold time8 Data Chip enable 0 0
NOTES on following page.
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NOTES

. 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.

Typical values are for Ta = 25°C and typical supply voltage.

This parameter is periodically sampled and is not 100% tested.

Input levels swing between 0.65V and 2.2V.

Input signal transition times are 20ns.

Timing reference level is 1.5V.

Bus load is 100pF, 1 TTL tri-state output.

R/W must be high and CE must be low in order for output buffers to turn on.
Maximum tpH governed by potential conflict with data out during next cycle.

The output buffers will turn off within the specified time after write mode is selected.
Write setup required to prevent data overlap. For write cycle B the R/W line will
typically change with the addresses.

-

=3
200 NP h DN

i

TIMING DIAGRAM

2606-F,I,N ® 2606-1-F,I,N

DATA I/O

-

OVERLAP

WRITE CYCLE A WRITE CYCLE B READ CYCLE
tw tw 'R

ADDRESSES )( ADDRESSES STABLE )( ADDRESSES STABLE )( ADDRESSES STABLE )(

—tAw
READ/WRITE \ /,

tRo’
‘RC’
'WH~T— tco
— S
CHIP ENABLE \ { \ VA tye
tcr N/
L —1DH . G l‘ —toH
PR —— P
)
DATA 1/0 DATA OUT DATA IN STABLE { INVALID ~ i VAL e
e o “\_DATAOUT _, QATAOUT
tev tva
ta
MINIMUM
CYCLE
EXAMPLES 750 750 750
ADDRESSES )( )( >F —)’
N N
<e—————— 400ns§ ———

READ/WRITE 4 \ /4

<—250ns —= 4—-—}-— 100ns
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DESCRIPTION

The 2102, 2102-1 and 2102-2 are static ran-
dom access read/write memories fab-
ricated with low threshold n-channel silicon
gate technology.

BLOCK DIAGRAM

FEATURES

Fully static

Require no clocks

Completely DTL/TTL compatible
Single 5V power supply

Three-state output for OR-tie capability

Vce

1.

GND

i

4
A O
5
A O— R 32 ROWS
DECODER 32 COLUMNS
6
A O
(A
A, O
—
b 1
IN (\ﬁ
3 WRITE CIRCUIT o
RW O—
1 1 OF 32 COLUMN DECODER
— 13
CE O- CHIP SELECT
12
Pout O— SENSE/OUTPUT —

<L2

As

5ol

Ay Ay

i

ABSOLUTE MAXIMUM RATINGS!

PARAMETER

RATING UNIT

Temperature range
TstG Storage
Pp Power dissipation2
N package
F package
| package
All input, output and supply
voltages with respect to ground

°C
-65 to 150

640
1

<ss3

-05to7

Sil[NOLCS

2102-F,I,N  2102-1-F,I,N ® 2102-2-F,I,N

PIN CONFIGURATION

F,I,N PACKAGE
A O [16] &,
A 2] Ep
ReAD/WRITE [3 ] [13] a,
a [] B
& ] [12] paraour
A [&] E DATA IN
A O] [10] vc
A (2] (9] ano
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DC ELECTRICAL CHARACTERISTICS

2102-F,I,N e 2102-1-F,I,N e 2102-2-F,I,N

Ta =0°C to 70°C, Vcc = 5V £ 5% unless otherwise specified.

LIMITS
PARAMETER : TEST CONDITIONS - UNIT
Min Typ! Max
Input voltage '
ViL Low -0.5 0.65
VIH High 2.2 Vce
Output voltage "
VoL Low loL = 1.9mA 0.45
VoH High loH = -100uA 2.2
1Ll Input load current (All input pins) ViN =0 to 5.25V 10 uA
Leakage current CE=22v A
ILOH Vour = 4.0V 10
ILoL Vourt = 0.45V -100
Supply current All inputs = 5.25V, Data out open mA
Icct Ta=25°C 30 60
Iccz Ta=0°C 70
AC ELECTRICAL CHARACTERISTICS Ta=0°C to 70°C, Vcc = 5V + 5% unless otherwise specified.
2102 2102-1 2102-2
PARAMETER TO FROM UNIT
Min | Typ | Max | Min | Typ | Max | Min | Typ | Max
READ CYCLE
trc Read cycle 1,000 500 650 ns
ta Access time 1,000 500 650 ns
tco Output Chip enable 500 350 400 | ns
Previous data valid with ns
respect to
toH1 Address 50 50 50
toH2 Chip enable 0 0 0
WRITE CYCLE
twc Write cycle 1,000 500 650 ns
twp Write pulse width 750 300 400 ns
twRr 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 Datain__ | 800 330 450
toH Hold time Change of Rise of R/W | 100 100 100
data in
tew Setup time Write Chip enable | 900 400 550
NOTES

1.

()

N O AW

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.

. For operating at elevated temperatures the device must be derated based on a +150°C maximum

junction temperature and a thermal resistance of 150°C/W junction to ambient (“B" package).

. All inputs protected against static charge

. Parameter valid over operating temperature range unless otherwise specified.

. All voltage measurements are referenced to ground.

. Manufacturer reserves the right to make design and process changes and improvements.
. Typical values are at +25°C and typical supply voltages.
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TIMING DIAGRAMS

2102-F,I,N  2102-1-F,I,N e 2102-2-F,|,N

READ CYCLE

fo—— t
RC 1

j

l‘—'onz

| |
DATA
out
|

1_
>

WRITE CYCLE
g twe i
| |
ESS
| |
I .} " —{twpl—
=\ — tew (|
| |
! |
| = :
= taw—=t twp
| |
/| e
| i —— 'DH
= bW * |
! I
DATA CAN DATA CAN
CHANGE X DATASEABLS CHANGE

Silntics
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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 dc 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 (2102AL) 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 a higher functional density on a mono-
lithic chip than either conventional MOS
technology or p-channel silicon gate tech-
nology.
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2102A SERIES-F,I,N

FEATURES PIN CONFIGURATION
e Single 5V supply voltage
e Fully TTL compatible PP PRGN
e Standby power mode (2102AL) . [T [76] &,
e Tri-state output 2 15
o OR-tie capability s el
e Allinputs protected against static charge aw (3] 7] A,
e Low cost packaging A [ 73] e
A; E E DATA OUT
As E E DATA IN
A E E Vee
Ay E z] GND
PIN DESIGNATION
PIN NO. SYMBOL FUNCTION TYPE
11 DN Data input
1,2,4- Ao-Ag Address inputs
8,14,16
3 R/W Read/write input
13 CE Chip enable
12 Dour Data output
10 Vce Power (5V)
9 GND Ground
TRUTH TABLE
CE R/W DIN Dour MODE
H X X High Z Not selected
& L L L Write “0”
L L H H Write “1”
L H X Dout Read
BLOCK DIAGRAM
®)
A, (10)
0 Vee
) ©
A <«—CO GND
-4
& A ;g ARRAY
4 u 32 ROWS
w 32 COLUMNS
® °
Ay
™)
A,
@) I L (2 | pata
v e [ COLUMN 1/O CIRCUITS ouT
2z
DATA oﬂm 203 COLUMN SELECTOR
P } e (| T T T
- (13)
s e |
@ M| ol @ | (9
As A, Ay Ay
( ) =Pin number
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= ‘2102A SERIES

2102A SERIES-F,I,N

ABSOLUTE MAXIMUM RATINGS!

PARAMETER RATING UNIT
Temperature range °C
Ta Operating under bias -10 to 80
TsTG Storage -65 to 150
Pp Power dissipation 1 W
Voltage on any pin with -05t07 \Y
respect to ground
DC ELECTRICAL CHARACTERISTICS Ta=0°Cto 70°C, Vcc = 5V + 5% unless otherwise specified.
2102A/2102A-4/ 2102A-2/
PARAMETER TEST CONDITIONS 2102AL/2102AL-4 2102AL-2 2102A-6 UNIT
Min | Typ2 | Max | Min | Typ2 | Max | Min | Typ2 | Max
Input voltage v
ViL Low -0.5 0.8 | -0.5 0.8 |-0.5 0.65
ViH High 2.0 Vce | 2.0 Vce | 2.2 Vce
Output voltage \Y
VoL Low loL=2.1mA 0.4 0.4 0.45
VoH High loH = -100uA 2.4 2.4 22
1Ll Input load current ViN = 0 to 5.25V 1 10 1 10 1 10 uA
Output leakage current CE=20V uA »
ILoH Vout = VoH 1 5 1 5 1 5 =
ILoL Vout = 0.4V -1 | -10 -1 | -10 -1 | -10
Icc Supply current3 Data out open, 33 45 65 33 | 55 mA o
Ta=0°C
Capacitance4 pF E
CiN Input (All pins) ViN =0V 3 5 3 5 3 5 w
Court Output Vout =0V 7 10 7 10 7 10
STANDBY CHARACTERISTICS Ta=0°Cto70°C E
2102AL, 2102AL-4 2102AL-2 “
PARAMETER T UNIT
" EIT GRNBETNS Min Typ5| Max | Min TypS | Max o
VeD Vcc in standby 18 15 E
VcEs CE bias in standby® 2.0V < Vpp < Vce max 2.0 2.0 Vv
1.5V < Vpp < 2.0V VeDp VeD
Standby current mA
IPD1 All inputs = Vpp1 = 1.5V 15 23 20 28
IpD2 All inputs = Vpp2 = 2.0V 20 30 25 38
tcp Chip deselect to standby 0 0 ns
time
tR Standby recovery time7 trc trc ns
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AC ELECTRICAL CHARACTERISTICS

2102A SERIES-F,I,N

Ta=0°C to 70°C, Vcc = 5V * 5% unless otherwise noted,

Input pulse levels = 0.8V to 2.0V, Input rise and fall times = 10ns,
Timing measurement reference level inputs = 1.5V
Output = 0.8V and 2.0V, Output load = 1 TTL gate and CL = 100pF

2102A-2,2102AL-2

2102A, 2102AL

PARAMETER TO FROM UNIT
Min | Typ |Max | Min | Typ | Max
READ CYCLE
trc Read cycle 250 350 ns
‘ta Access time 250 350 ns
tco Output time Chip enable 130 180 | ns
Previous read data valid ns
with respect to
toH1 Address 40 40
toH2 Chip enable 0 0
WRITE CYCLE
twe Write cycle 250 350 ns
twp Write pulse width 180 250 ns
twr Write recovery time 0 0 ns
Setup and hold time ns
taw Setup time Write Address 20 20
tow Setup time R/W Data 180 250
toH Hold time Qutput Data 0 0
tcw Setup time Data R/W 180 250
2102A-4, 2102AL-4 2102A-6
PARAMETER TO FROM UNIT
Min | Typ |Max | Min | Typ | Max
READ CYCLE
trc Read cycle 450 650 ns
ta Access time 450 650 ns
tco Output time Chip enable 230 400 ns
Previous read data valid ns
with respect to
toH1 Address 40 50
toH2 Chip enable 0 0
WRITE CYCLE
twe Write cycle 450 650 ns
twp Write pulse width 300 400 ns
twR Write recovery time 0 50 ns
Setup and hold time ns
= taw Setup time Write Address 20 200
tow Setup time R/W Data 300 450
toH Hold 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.

S NEXINY

. Typical values are for Ta = 25°C and typical supply voltage.

The maximum Icc value is 55mA for the 2102A and 2102A-4, and 33mA for the 2102AL and 2102AL-4.
This parameter is periodically sampled and is not 100% tested.
. Typical values are for Ta = 25°C.
. Consider the test conditions as shown: if the standby voltage (Vpp) is between 5.25V (Vcc max) and

2.0V, then CE must be held at 2.0V min (Viu). If the standby voltage is less than 2.0V but greater than

1.5V (Vpp min), then CE 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. tr = trc (read cycle time).
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2102A SERIES-F,I,N
VOLTAGE WAVEFORMS
STANDBY READ CYCLE
tRC
[+—————SsTANDBY MODE———
Vee _—X l—— ADDRESS 1.5V ><
tco——f
CHIP
ENABLE o
ta B
Y
DAY >§ ‘z.ov
0.5V
_.l toH,

WRITE CYCLE

twe
AonaessXst ><
—] 'WR |e——
|
— tew
CHIP /_
ENABLE /
taw | twp
READ/ \‘ “
WRITE /
— tpH
| tow
DATA DATA CAN DATA DATA CAN
IN CHANGE STABLE CHANGE
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21F02-F,I,N e 21F02-2 - F,I,N ® 21F02-4 - F,I,N

DESCRIPTION FEATURES PIN CONFIGURATION

The 21F02 is a high speed static random ® Fully TTL compatible F.I.LN PACKAGE
access memory element using n-channel ® Single 5V supply w

MOS devices integrated on a monolithic a [T [76] &,
array. It uses fully dc stable (static) circuitry = 75

and therefore requires no clocks or refresh- a5 A
ing to operate. The data is read out nonde- reav/wite (2] [37] o,
structively and has the same polarity as the a [4] [13] ce
input data. a 5] (2] pataour
The 21F02 is designed for memory applica- A [} [77] oaram
tions where high performance, low cost, a I m
large bit storage, and simple interfacing are ‘ Vee
important design objectives. A separate A [E] (5] ono
chip enable (CE) lead allows easy selection

of an individual package when outputs are

OR-tied. BLOCK DIAGRAM

The Signetics 21F02 is fabricated with n- vee GND

channel silicon gate technology. This tech-

nology allows the design and production of T‘“ T .

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 A

technology.

1 OF 32 +. 32 ROWS
DECODER 32 COLUMNS ‘

As

8
O_
4
A, O—
5
O_
OG
7

O

As

kit

—
o O 1
IN
. 3 WRITE CIRCUIT —
rw O
1 1 OF 32 COLUMN DECODER
- 13
CE O- CHIP SELECT
12
Pout O SENSE/OUTPUT —
lz é‘l é\s $15 $1‘
As A A A A,
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ABSOLUTE MAXIMUM RATINGS'

21F02-F,I,N ¢ 21F02-2 - F,I,N ¢ 21F02-4 - F,I,N

PARAMETER

RATING

UNIT

TstG
Pp

Temperature range
Storage

Power dissipation2
N package
F package
| package

All input, output and supply
voltages with respect to ground

-65 to 150

-05t07

640
1
1

<ss3

|

DC ELECTRICAL CHARACTERISTICS

Ta =0°C to 70°C, Vcc = 5V * 5% unless otherwise specified.

LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typs Max
Input voltage Vv
ViL Low -0.5 0.8
ViH High 2.0 Vce
Output voltage "
VoL Low loL =2.1mA 0.4
Vo High loH = -100pA 24
I Input load current (All input pins) VIN =0 to 5.25V 10 uA
Output leakage current CE =20V uA
ILoH VouTt = 2.4 to Vcc 5
ILoL Vour = 0.4V -10
Supply current All inputs = 5.25V, Data out open mA
Icct Ta=25°C 30 60
Icc2 Ta=0°C 70
AC ELECTRICAL CHARACTERISTICS Ta=0°C to 70°C, Vcc = 5V * 5% unless otherwise specified,
Input pulse levels = 0.65 to 2.2V, Input pulse rise and fall times = 20ns,
Timing measurement reference level = 1.5V,
Output load = 1 TTL gate and C. = 100pF
21F02 21F02-2 21F02-4
PARAMETER T FROM
i o Min | Typ3| Max | Min | Typ3 | Max | Min | Typ3| Max WINET
READ CYCLE
tRc Read cycle 350 250 450 ns
ta Access time 350 250 450 ns
tco Output time | Chip enable 180 130 230 | ns
Previous read data valid £
with respect to
toH1 Address 40 40 40
toH2 Chip enable 0 0 0
WRITE CYCLE
twe 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
taw Setup time Write Address 20 20 20
tow Setup time Output Data 250 180 300
toH Hold time Output Data 0 0 0
tcw Setup time Write Chip enable | 250 180 300
NOTES on following page.
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NOTES

g

NoO s

Stresses above those listed under Absolute Maxfmum 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.

For operating at elevated temperatures the device must be derated based ona+150°C
maximum junction temperature and a thermal resistance of 150°C/W junction to
ambient (B package).

Typical values are at +25°C and typical supply voltages.

All inputs protected against static charge.

Parameter valid over operating temperature range unless otherwise specified.

All voltage measurements are referenced to ground.

Manufacturer reserves the right to make design and process changes and
improvements.

TIMING DIAGRAMS

21F02-F,I,N e 21F02-2 - F,I,N ® 21F02-4 - F,I|N

READ CYCLE
[ t —
= RC -
| |
ADDRESS x
|
| I"—‘co—" :
feiz11 | [
ENABLE : \ | f
|
|
- ta *: II-’i Il'—'ouz
DATA
out
|
—={tonte—

WRITE CYCLE

t
| we |
| |
ADDRESS
| |
} | —={twabe—
—_ t tcw |
crP | | © ol
ENABLE |
! |
|
fotaw— twe —
|
READ/ |
WRITE
|
X x = f—ton
i ow 1)
! |
DATA DATA CAN * DATA CAN
DATA
IN CHANGE STance CHANGE
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21L02-F,I,N e 21L02-1-F,I,N ® 21L02-2-F,|,N e 21L02-3-F,I,N

DESCRIPTION FEATURES PIN CONFIGURATION
The 21L02, 21L02-1, 21L02-2, and 21L02-3 e Fully static

; K F,I,N PACKAGE
are low power static random access read/ ® Requires no clocks
write memories fabricated with low thresh- e Completely DTL/TTL compatible a O 6]
old n-channel silicon gate technology. e Single 5V power supply . ] o ’
® Three-state output for OR-tie capability As As
READ/WRITE E [14] 4,
BLOCK DIAGRAM a 2] 3] &
Vee GND A, E ‘__2] DATA OUT
T T A, E E DATA IN
10 9 & [z‘ E Vee
Ay E E GND
Ay O— ¢ k
A O 2 <
5
A, O t
D‘Eg;gén V7 aaaégfmnsns
A O S t
A O ik <
bin O i
WRITE CIRCUIT e
rw O
T 1 OF 32 COLUMN DECODER
CE O 13 CHIP SELECT
/
Dour O = SENSE/OUTPUT —
£2 (I; lﬁ éﬁ lﬂ
As Ag A, Ay Ay
ABSOLUTE MAXIMUM RATINGS!
PARAMETER RATING UNIT
Temperature range °C
Tsta Storage -65 to 150
Pp Power dissipation2
N package 640 mWwW
F package 1 w
| package 1 w
All input, output and -05t07 "
supply voltages with
respect to ground
Sifnotics 197
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DC ELECTRICAL CHARACTERISTICS

21L02-F,I,N ® 21L02-1-F,I,N ® 21L02-2-F,I,N ® 21L02-3-F,|,N

Ta=0°C to 70°C, Vcc = 5V + 5% unless otherwise specified.

LIMITS
PARAMETER TEST CONDITIONS = UNIT
Min Typ3 Max
Input voltage Vv
ViL Low -0.5 0.65
VIH High 2.2 Vce
Output voltage Vv
VoL Low loL=1.9mA 0.45
VoH High loH = -100xA 2.2
I Input load current (All input pins) ViN =0 to 5.25V 10 uA
Output leakage current CE=22v uA
ILoH Vourt = 4.0V 10
ILoL Vout = 0.45V -100
Supply current All inputs = 5.25V, Data out open mA
lcct Ta=25°C 30 40
Icc2 Ta=0°C 40
AC ELECTRICAL CHARACTERISTICS Ta=0°Cto 70°C, Vcc = 5V * 5% unless otherwise specified,
Input pulse levels = 0.65V to 2.2V, Input pulse rise and fall times = 20ns,
Timing measurement reference level = 1.5V, Output load = 1 TTL gate
and CL = 100pF
21L02 21L02-1 21L02-2 21L02-3
PARAMETER TO FROM UNIT
Min |Typ| Max |Min| Typ [Max| Min| TypMax| Min| Typ Max
READ CYCLE
trRc Read cycle 1,000 500 650 400 ns
ta Access time 1,000 500 650 400 ns
tco Output time  [Chip enable 500 350 400 300 ns
Previous read data valid ns
with respect to
toH1 Address 50 50 50 50
toH2 Chip enable 0 0 0 0
WRITE CYCLE
twe 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
tew 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.

N

. For operating at elevated temperatures the device must be derated based on +150°C maximum

junction temperature and a thermal resistance of 150°C/W junction to ambient (B package).

NoOOAR
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. Typical values are at +25°C and typical supply voltages.
. All inputs protected against static charge.
. Parameter valid over operating temperature range unless otherwise specified.
. All voltage measurements are referenced to ground.
. Manufacturer reserves the right to make design and process changes and improvements.
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21L02-F,I,N ® 21L02-1-F,|N ® 21L02-2-F,I,N e 21L02-3-F,I,N

TIMING DIAGRAMS

READ CYCLE WRITE CYCLE
; twe |
X I
| t ]
i RC ADDRESS
| | | |
ADDRESS [ —={twal—
| | . =\ I tew —=i -]
| ‘co | gnasie | |
(o502 by I |
eNaete | | |
| P! : F-taw—~t twp :
| t [ P I
: T betons s
DATA |
out | ¢ == —tou
| ; bW v
|
—Htoni— DATA DATACAN X DATA STABLE DATA CAN
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OBJECTIVE SPECIFICATION

2115/2115L-F,I,N @ 2125/2125L-F,|,N

DESCRIPTION FEATURES PIN CONFIGURATION
The 2115 and 2125 family are read/write e Power dissipation: 0.2mW/bit typ (2115L,
RAMs which are designed for buffer control 2125L) AN PAGEASE
storage and high performance main memo- e Output options:
ry applications. 2115: Uncommitted collector* es [1] E Vec
, ; 2125: Three-state
These devices offer the advantages of high & Rbsahzertitdas - A 2] [75] o
performance, low power dissipation, and . Do I" VT. ng z:(a oui i 7] we
system cost savings, making them ideal Nuah-m- ":‘;‘poa; a3|g_e —— [F]
where cost is a prime factor. N-channel a F-::I an.ne _s;llcon g':fs e:"nso og‘y’ A [4] [13] &,
technology allows the design and produc- 9;4;5p|r211c205mpat| 1093 ( piit A [5] BES
tion of high speed MOS RAMs which are o Full ( )t'bl ith TTL logic famili a 5] mE
compatible to the performance of Bipolar FUtY (fom!oa HRIe W ogic amities ) '
RAMs. lncluldlng inputs, output and single 5V oour [7] [70] A
suppty GND E (9] A,
* The 2115 is an MOS device and the output is actually an
uncommitted drain
TRUTH TABLE PIN DESIGNATION
OUTPUT OUTPUT PIN NO. | SYMBOL FUNCTION
INPUTS MODE
2115 FAMILY 2125 FAMILY 1 oS Chip select
CS WE D Dout Dout 2-6, Ao-9 Address inputs
H X X H High Z Not selected 9-13
L L L H High Z Write “0” 74 Dour Data output
L L H H High Z Write “1” 8 GND Ground
L H X Dout Dourt Read 14 WE Write enable
15 DiN Data input
BLOCK DIAGRAM
WORD ] 32X32
DRIVER ARRAY
A
\
SENSE AMPS CONTROL
“:\thgE (ssLsofnlﬁm —> Doyt
DRIVERS TABLE) (7
T Y
ADDRESS ADDRESS
DECODER DECODER
A A, A, A, A, As A A, A, A cs WE Dy
@ ) @ (5 (8 (9) (10) (1) (12) (13) Q)] (14) (15)
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OBJECTIVE SPECIFICATION

ABSOLUTE MAXIMUM RATINGS!

PARAMETER RATING UNIT
Temperature range °C
TA Operating -10 to 85
TstG Storage -65 to 150
All output or supply voltages -05t07 Vv
All input voltages -05t0 5.5 \Y
Dc output current 20 mA

DC ELECTRICAL CHARACTERISTICS2 vcc =5V +5%, Ta=0°C to 75°C

2115/2115L-F,I,N e 2125/2125L-F,I,N

2115/2115L 2125/2125L
PARAMETER TEST CONDITIONS UNIT
Min Typ | Max | Min Typ | Max
Input voltage Vv
ViL Low 0.8 0.8
VIH High 2.1 24
Output voltage Vv
VoL Low loL = 16mA 0.45 0.45
VoH High loH = -3.2mA 2.4 2.4
Input current Vce = Max A
T Low ViN = 0.4V -1 -40 -1 -40
liH High ViN = 4.5V 1 40 1 40
Output current Vce = Max
Icex Leakage Vout = 4.5V 10 100 kA
loFF High Z Vour = 0.5V/2.4V 10 50 LA
los3 Short circuit Vcec = 4.5V -100 mA
Supply current All inputs grounded, output open mA
lccL 2115L, 2125L 50 65 50 65
Icc1 2115, 2125 75 100 75 100
Capacitance All inputs = OV, Output open pF
CiN Input o 4 8 4 8
Court Output CS =5V 5 8 5 8
AC ELECTRICAL CHARACTERISTICS Vcc =5V +5%, TA=0°C to 75°C
2115/2125 2115L/2125L
PARAMETER TO FROM UNIT
Min Typ | Max | Min Typ Max
READ CYCLE
tacs Chip select time 5 45 5 50 ns
trcs Chip select recovery time 40 40 ns
taa Access time Output Address 75 95 75 95 ns
toH Previous read data valid 10 10 ns
after change of address
WRITE CYCLE
Enable time ns
tws Write enable Data out 40 40
tzws (2125, 2125L) High Z Write enable
twr Write recovery time 5 45 5 50 ns
tw Write pulse width 50 50 ns
Setup and hold time _ ns
twsp Setup time prior to write WE Data 5 15
twHD Hold time after write Data WE
twsa Setup time WE Address 30 30
twHA Hold time Address WE 5 15
twscs  Setup time WE Chip select | 56
twHcs Hold time Chip select WE
NOTES on following page.
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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:
6uA (@ 400fpm air flow) = 45°C/W
Bua (still air) = 60°C/W
fuc = 25°C/W.
3. Duration of short circuit current should not exceed 1sec.
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All tzxxx parameters are measured at a delta of
0.5V from the logic level and using Load 1.
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WRITE ENABLE
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TIMING DIAGRAMS
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2115 READ CYCLE
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OBJECTIVE SPECIFICATION

TIMING DIAGRAMS (Cont'd)

2115/2115L-F,I,N e 2125/2125L-F,I,N

Dour

2125 WRITE CYCLE

2125 READ CYCLE
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X
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;éé;; DATA
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All measurements referenced to 1.5V

tacs

Doyt / HIGH Z

Propagation Delay from Chip Select
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TYPICAL PERFORMANCE CHARACTERISTICS

ICC vs TEMPERATURE ACCESS TIME vs CAPACITANCE ICCvs VCC
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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-

204

nificant power only during precharge.

1103-1,N

PIN CONFIGURATION

Information stored in the memory is non- IN PACKAGE
destructively read. Refreshing of all 1024 ’
bits is accomplished in 32 read cycles and is o o)
. 1 1
required every 2ms. A separate cenable As REAR/WRITE
(chip enable) lead allows easy selection of a [2] [17] Vss
an |Qd|v1dua| pgckage when outputs are a 3] E SENABLE
OR-tied. Use Signetics 8T25 sense amp, & )
and 3207 clock driver. A *
PRECHARGE |5 [12] BaTA ouT
A €] T3] &,
As E E DATA IN
a, ] ] vy,
w ] [50] v
BLOCK DIAGRAM
A O—
OoO— MEMORY MATRIX
A 10F 32 /32 READ/ 6; 32 ROWS
o ssfsoc#on 7 Augrlg:ns 77" 32 COLUMNS
A O— (1024 BITS)
A, O—
A 64
DATA IN
Vgg O—>
Vss O : REFRESH AMPLIFIERS
READ/WRITE COLUMN Vss
Vop O—> GATING
PRECHARGE O—»
CENABLE O—— '
A 3
READ/WRITE O——— y
DATA OUT
LOGIC 0= HIGH VOLTAGE
LOGIC 1= LOW VOLTAGE 10F 32
COLUMN SELECTOR

SEAE

ABSOLUTE MAXIMUM RATINGS!

PARAMETER RATING UNIT
Temperature range 4G
Ta Operating 0to 70
TstG Storage -65 to 150
Pp Power dissipation 1 W
All input or output -25t0 0.3 \
voltages with respect to the most
positive supply voltage, Ves
Supply voltages Vpp and Vss -25t0 0.3 Vv
with respect to Ves

SilNOtics
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1103-1,N
DC ELECTRICAL CHARACTERISTICS Ta=0°C to 70°C, Vss2 = 16V + 5%, (Vgg - Vss)3 = 3V to 4V, Vpp = OV
unless otherwise specified.
LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max
Input voltage \%
Low
ViLi4 All address and data in lines TA=0°C Vss - 17 Vss-14.2
ViL24 All address and data in lines Ta=70°C Vss - 17 Vss-14.5
ViLad s Precharge, Cenable, Read/write inputs Ta=0°C Vss - 17 Vss-14.7
VL4456 Precharge, Cenable, Read/write inputs Ta=70°C Vss - 17 Vss-15.0
High4
ViH1 All inputs Ta=0°C Vss -1 Vss +1
ViH2 All inputs Ta =70°C Vss - 0.7 Vss +1
Output voltage RLoap = 10006 mV
VoL Low?
High
VoH1 Ta =25°C 60 90 400
VoH2 Ta=70°C 50 80 400
Supply current Ta = 25°C, All addresses = 0V, mA
Precharge = 0V
Ibp1 During Tpc8 Cenable = Vss 37 56
IpD2 During Toy8 Cenable = 0V 38 59
[[o]ok] During Tpov8 Cenable = 0V 55 iy
IpD4 During Tcp8 Cenable = Vss 3 4
IbDAV Average® Cycle time = 580ns, 17 25
Precharge width = 190ns
IBB Ves supply current 100 uA
Output current RLoAD = 10006 A
High
loH1 Ta=25°C 600 900 4000
loH2 Ta =70°C 500 800 4000
Capacitance?0 f = 1MHz, All unused pins are at pF
ac ground, ViN = Vss
CaDp Address 7
CpR Precharge 18
Cce Cenable 18
Crw Read/write 15
Data input
CiNt Cenable = 0V 5
Cin2 Cenable = Vss 4
Data output
Cout Vout = 0V 3
sinotics 205
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1103-1,N
AC ELECTRICAL CHARACTERISTICS Ta=0°Cto 70°C, Vss =16 *+ 5%, (VBB - Vss) = 3.0V to 4.0V, Vpp = OV
LIMITS
PARAMETER TO FROM TEST CONDITIONS N UNIT
Min | Typ | Max
READ, WRITE AND READ/WRITE CYCLE
TREF Time between refresh 2 | ms
Setup and hold time ns
tac Setup time11 Cenable Address 115
tca Hold time Address Cenable 20
Delay time ns
tpc! Cenable Precharge 125 -
tcp Precharge Cenable 85
Precharge and cenable t =20ns ns
overlap
tovL Low 25 75
tovH High 140
tovm 50% points 45 95
READ CYCLE tac(min) T tovL(min + tPO(max) =
2t, tpc(min) T tovL(min) * tPO(max)
+ 2t, t = 20ns, CLoaD = 100pF,
RLoap = 100, VRer = 40mV
trc Read cyclel? 480 ns
Delay time ns
trov End of Precharge 165 500
cenable
tro Output End of 120
precharge
Access timel1 ns
tacct Output Address 300
tacc2 Output Precharge 310
WRITE ORREAD/WRITE CYCLE CLoap = 100pF, RLoap =100, VRer =40mW
twe Write cyclell t=20ns 580 ns
trRwec Read/write cyclel1 t = 20ns 580 ns
Delay time ns
tpw Read/write | Precharge 165 500
tro Output End of 120
precharge
Setup and hold time ns
tw Setup time Chip enable| Read/write 80
high
tow Setup time Chip enable Data 105
high
toH Hold time Data R/W high 10
tcw Hold time R/W high [Chip enable 10
high
twp Read/write pulse width 50 ns
tp Time to next precharge 0 ns
NOTES

=7

. 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.
. The Vss current drain is equal to (Ipp + lon) or (Ipp + loL).
. (VBB - Vss) supply should be applied at or before Vss.
. The maximum values for Vi and the minimum values for V4 are linearly related to

spWOWN

temperature between 0°C and 70°C. Thus any value in between 0°C and 70°C can be

calculated by using a straight-line relationship.
. The maximum values for Vi (for precharge, cenable and read/write) may be increased

o

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 case) in tac, tec, trc, twe,
tRwe, tacct and tacce.

206

(=]

~

@

S ©

. This value of load resistance is used for measurement purposes. In applications the

resistance may range from 100Q) to 1kQ.

. The output current when reading a low output is the leakage current of the 1103 plus

external noise coupled into the output line from the clocks. VoL equals loL across the
load resistor.

See Supply Current vs Temperature for guaranteed current at the temperature
extremes. These values are taken from a single pulse measurement.

. This parameter is periodically sampled and is not 100% tested.

This parameter is periodically sampled and is not 100% tested. It is measured at worst
case operating conditions. Capacitance measurements for plastic package only.

. These times will degrade by 40ns (worst case) if the maximum values for V. (for

precharge, cenable and read/write inputs) go to Vss-14.2V at 0°C and Vss - 14.5V at
70°C.

Sinotics
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1103-I,N
WRITE CYCLE OF READ/WRITE CYCLE
twe OR tawe -
v'"moness B
ADDRESS  CAN ( ADDRESS STABLE o AA: ?::iisz;z
) CHANGE A
Vi
. T l—tovn —di
h Tovm [
PRECHARGE S
ViL
B tpc ety = —tcp
ol Lt
ViH ~ ovL
CENABLE /
i A >ty
t ===
Vi PW pef——— twp R P
e
READ/WRITE \
4
Vi
{ow (Note C)— {DH (Note D)
ViH
DATAIN DATA CAN CHANGE y STABLE DATA TIME DATA CAN CHANGE
Vi
e 'PO ﬁ
Vou \.4.__.‘..____.._..\
- VREF = 40mV .
DATAOUT RECE)FAD 100n —> \ DATA OUT NOT VALID \\
VoL CLOAD = 100pF =
< tacct —
< DATA OUT VALID
taccz
READ CYCLE
< tRe
Vin ]
ADDRESS " OAN " < &
AN ADDRESS STABLE SS CAN CH
CiSAN B ADDRE! CHANGE
Vi
le—1 —]
ViH =il ] ovH—] ca
PRECHARGE '
‘ N
Vi
tpo—"""3 [ tcp—
Vigg
]
CENABLE
A
Vi .
ovi —— o
Vin
READ/WRITE /
Vi
le——— tp ———>]
v
OH 3 SE— Y
DATA OUT VRgr = 70mV 3 e
R oap= 1000 e
VoL CrLoap = 10F
- t
Accl B DATA OUT VALID
R tacc2

NOTES

A. Vop + 2V
B. Vss -2V

C. tow is referenced to point 1 of the rising edge of cenable of read/write whichever occurs first.
D. toH is referenced to point 2 of the rising edge of cenable or read/write whichever occurs first.

tr is defined as the transitions between these two points.
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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 industry standard 16-pinin-
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 2 TTL clocks, Row Address Strobe (RAS)
and Column Address Strobe (CAS). Non-
critical clock 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

e Standard 16-pin DIP

e All inputs including clocks TTL compati-
ble

e On chip latches for address, chip select
and data in

® Tri-state TTL compatible output

e 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
o 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 32,s: 2660-3
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2660-F,I,N e 2660-1 - F,I,N e 2660-2 - F,I,N e 2660-3 - F,I,N

PIN CONFIGURATION

F,I,N PACKAGE

Vee E
DiN E
WRITE [3]
RAs [4]
~ 5]
NG
a[O]
Voo [E]

E Vss
[15] cas
1] 0oyt
[13] cs
m
mp
E Vee

BLOCK DIAGRAM
WRITE D STROBE
DATA
IN
COLUMN =ATCH DATA IN
ADDRESS STROBE (ON)
(CAS) CLOCK GENERATOR NO. 2 ENADLE
CHIP SELECT
(©S) > S 4 ; ENABLE DISABLE
—N| aTcH
—V] (COLUMN) | 4 1 OF 64 COLUMN DECODER
Ay —p TR B = _;
A —
OUTPUT
A —p| ADDRESS 64 SENSE  AMPS
A, —| [ BUS —| DATA IN/DATA OUT GATING | LA;‘E;;::D
Ay —p|
As —p ;— —— 64 — — —
= DATA OUT (Doyr)
8 ! -<-—— Vg
6BIT [ E ol 4096 BIT ~— Vpp
LA;&“ & o™ STORAGE ARRAY <— Ve
(ROW) L tpd — 2| <— GND
A -
ENABLE
CLOCK GENERATOR NO. 1
ROW
ADDRESS STROBE
(RAS)
ABSOLUTE MAXIMUM RATINGS!
PARAMETER RATING UNIT
Temperature range °C
TstG Storage -55 to 150
All input or output voltages +25 to -.5 Vv
with respect to the most
negative supply voltage Vgs
Supply voltages Vpp, Vcc and Vss +20 to -5 Vv
with respect to Ves

SHNONES




2660-F,I,N e 2660-1 - F,I,N e 2660-2 - F,I,N ® 2660-3 - F,I,N

DC ELECTRICAL CHARACTERISTICS Ta=0°C to 70°C, Vpp2 = 12V * 5% (10%), Vcc =5V + 10%, Ves = -5V * 10%,
Vss = OV unless otherwise specified.

LIMITS
PARAMETER TEST CONDITIONS - UNIT
Min Typ Max

Input voltage3 Any input Vv
ViL Low -1.0 0.8
ViH High 2.4 7.0

Output voltage Vv
VoL Low loL = 2.0mA 0.0 0.4
VoH High loH = -5.0mA 24 Vce

Leakage current Any input uA
I Input4 5
loL Output5 10

Vpp current mA
Ipp1 Average6 35
lpp2 Supply CAS and RAS at Vi 1 1.5
Icc Vcce supply current? Deselected 10 uA
BB Average Vps current 75 wA

Capacitance pF
Cap Address 10
Cc CAS,RAS,CS,DIN,WRITE 7
Cout Output 8

Sifnetics 209
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2660-F,I,N e 2660-1 - F,I,N e 2660-2 - F,I,N ® 2660-3 - F,I,N

AC ELECTRICAL CHARACTERISTICS8 Ta=0°C to 70°C, Vpp2 = 12V * 5% (10%), Vcc = 5V + 10%, Veg = -5V + 10%,

Vss = 0V, unless otherwise specified.

2660 2660-1
PARAMETER TO FROM UNIT
Min Typ Max Min Typ Max
READ, WRITE AND READ
MODIFY WRITE CYCLES
trer  Time between refresh 2 2 ms
trp RAS precharge time 115 125 ns
tcp Column precharge time ns
Lead time ns
trRcL Leading edge® — e 60 110 80 135
tcaL  Trailingedge'0 CAS RAS -40 40 -50 50
Access time o ns
tcac!! Output CAS 140 165
trac12 oUtpUt R—AS 250 300
tr Rise and fall time13 3 50 3 50 ns
torr  Output buffer turnoff delay 0 65 0 80 ns
Setup and hold time - . ns
tas Setup time CAS __ | Address or CS 0 0
tAH Hold time Address or CS CAS 60 80
READ CYCLE
trRc Random read cycle time12,14 375 425 ns
Pulse width ns
tcpw  CAS 140 10000 | 165 10000
tRew  RAS 250 10000 | 300 10000
Setup and hold time ns
tRcs  Setup time CAS low ‘WE high 0 0
tRCH Hold time . WE low CAS high
tRSH Hold time RAS high CAS low 140 165
tocsH Hold time CAS high RAS low 210 250
WRITE CYCLE
trc Random write cycle time12,14 375 425 ns
Pulse width ns
tcbw  CAS 140 10000 | 165 10000
trRPW RAS 250 10000 300 10000
twp Write command 110 130
Setup and hold time ns
tos Setup time15 CAS Data in 0 0
toH Hold time?s Data in CAS 110 130
tRSH Hold time RAS high CAS low 140 165
tesH Hold time CAS high RAS low 210 250
twcH  Hold time16 WE high CAS low 110 130
tcwL Lead time CAS high WE low 110 130 ns
READ MODIFY
WRITE CYCLE
tamw Read modify write cycle 475 10000 555 10000 ns
time12,14
Cycle width ns
tcaw  CAS 250 10000 | 295 | 10000
tRRW RAS 360 10000 | 430 10000
Pulse width ns
twp Write command 110 130
Setup and hold time ns
tos 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
tMop Modify time WE low Data out 0 0 ns

210 SinoLics



2660-F,|,N ® 2660-1 - F,I,N @ 2660-2 - F,I,N ® 2660-3 - F,I,N

AC ELECTRICAL CHARACTERISTICS8 (Contd Ta=0°C to 70°C, Vpp2 = 12V * 5% (10%), Vcc = 5V + 10%,
VBB = -5V * 10%, Vss = 0V, unless otherwise specified.

2660-2 2660-3
PARAMETER TO FROM UNIT
Min Typ Max Min 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 edge?® - —_— 110 150 60 110
tcRL Trailing edge 10 CAS RAS -50 50 | -40 40
Access time o ns
tcact Output CAS 200 140
trac12 Output RAS 350 250
tr Rise and fall time13 3 50 3 50 ns
toFr Output buffer turnoff delay 0 100 0 65 ns
Setup and hold time ns
tas Setup time CAS Address or CS 0 0
tAH Hold time Addégsssor CAS 100 60
READ CYCLE
tRC Random read cycle time12,14 500 375 ns
Pulse width ns
tcpw CAS 200 10000 140 32000
tRPW RAS 350 10000 | 250 32000
Setup and hold time o ns
trcs Setup time CAS low ‘WE high 0 0
tRCH Hold time WE low CAS high
tRsH Hold time RAS high CAS low 200 140
tcsH Hold time CAS high RAS low 350 210
WRITE CYCLE
trc Random write cycle time12.14 500 375 ns
Pulse width ns
tcpw CAS 200 10000 | 140 32000
trRPW RAS 350 10000 250 32000
twp Write command 150 110
Setup and hold time ns
tos Setup time15 CAS Data in 0 0
toH Hold time'® 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 time16 WE high CAS low 150 110
towL Lead time CAS high WE low 150 110 ns
READ MODIFY
WRITE CYCLE
tRMW Read modify write cycle 650 10000 | 475 32000 ns
time12,14
Cycle width ns
tcrRw CAS 350 10000 | 250 32000
tRRW RAS 500 10000 360 32000
Pulse width ns
twp Write command 150 110
Setup and hold time ns
tps Setup time CAS Data in 0 0
toH Hold time Data in CAS 150 110
trcs Setup time CAS low WE high 0 0
tRWH Hold time RAShigh WE low 150 110
tcwH Hold time CAS high RAS low 500 360
towL Lead time CAS high WE low 150 110 ns
tmMoD Modify time “WE low Data out 0 0 ns
NOTES on following page.
Ei!llll!tiﬂs 21
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2660-F,I,N e 2660-1 - F,I,N e 2660-2 - F,I,N e 2660-3 - F,I,N

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 ef 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.

Voo = 12 * 10% for the 2660-3.

Input voltages greater than TTL levels (0 to 5V) require device operation at reduced
speed.

. All device pins at OV except Vgg at -5V and pin under test which is at +10V.
Output disabled by chip select input.

Current is proportional to clock speed with maximum current measured at fastest
cycle rate.

=]

Implies [tcrL| <40ns only for minimum cycle time; otherwise |tcrL| > 40ns is legal for

other than minimum cycle time.

11. Assumes trcL + tT > treL (max). If not, the access time is controlled by trac.

12. Assumes that trcL + tT < trcL (max). If treL + tT > treL (max), then tre and trac will be

longer by the amount trcL + tT exceeds trcL (max).

13. Rise and fall times measured between V|4 and VL.

14. The minimum cycle time is achieved by compensating for RAS rise and fall times with

tcrL. The minimum cycle time is then constrained by trcL (max) + tcpw + tRp.

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.

. Write command hold time is important only when performing normal random write
cycles. During read-write or read-modify-write cycles, the write command pulse width
is the limiting parameter.

17. All voltages reference to Vss.

-

@ n

[LIFN
=

o

7. Depends upon output loading. The Vcc supply is connected to the output buffer only. : % x .
H up_ P g COSURRTY P Y 18. Output voltage will swing from Vss to Vcc independent of differential between Vss
8. Assumes tr = 5ns. and Vi
9. For minimum cycle, trcL has a maximum value of 110ns. £C
READ CYCLE
the 52
- tRPW 'rp
V |y e
_¥m ~
S N
B
viL F
- tcsH >
< tpeL — | [ tgsy — > !cAL [¥—
ViH
& A \ - tcpw [
B
Vie
tas — [en| = tay— —  w—tps taH
¥ A ROW COLUMN
ADDRESSES BX ADDRESS ADDRESS X
io
tas —>  fa— [—— t
VIH
A
= X /
ViL N /
—»| le—tpcs —> ‘4— 'ReH

- 7 B

ViL
tRac

tcac

tOFF — |=—
VoH '

Dour l
D

VoL

VALID
DATA OUT

-

LN
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TIMING DIAGRAMS (Cont'd)

2660-F,I,N e 2660-1 - F,I,N e 2660-2 - F,|,N e 2660-3 - F,I,N

[e]
b d
ol

ADDRESSES

DOuUT

WRITE CYCLE
tRc

- tRPW - tHpE==—2"]
Vin _PS ZL_____A

K2
Vi

. tcsH F

- tRCL - tRSH = — 1AL
Vi \\\\ tepw ] e —
Vi = 7

b

tas —[EB| (= tay B tag —B [ tan —>
ViH -
-A ROW COLUMN
B ADDRESS ADDRESS
v ¢
L
tas =5 [-— — tyy —>
ViH \ /
Vi 7
- tewe >
v tweH
iH =\ [ twp [
(B
Vi 7
[—ilpg [ == fpy =B}
ViH X
Vi
topr —»  |e—
v
OH X
E
/s
VoL

Silnotics
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TIMING DIAGRAMS (Contd)

2660-F,I,N @ 2660-1 - F,I,N ® 2660-2 - F,|,N  2660-3 - F,I,N

|
P
o

ADDRESSES

Dour

READ MODIFY WRITE CYCLE

- tRMW
tRRW . tRp
Vi, ey
A S Z
B
F
i
tCRL [-—
- tCWH
<— 'ReL —>| - tcRw >
Vm A \\\ /—
A \ . i}
v
L taH
——— tRWH ——>|
tas
<> tAs—| |@— |w—tAH—> | —————— tcw, ——————>|
v
H
A RoOw COLUMN B
B ADDRESS ADDRESS
Vi
tAs
~ f—tan
Vin ____A\
B
Vi 1
—>| 'RCS [w— |e— twp —|
ViH -
a,z &
V"_ e A i .
Moo |<— tpy —>>|
= [<—tpg
v
H
A patain )
VALID
Vi
tRac
tcac
—»| lOFF |=—
Vou HIGH
KC IMPEDANCE y, VALID
Y o \ DATA OUT
VoL

NOTES

A,B.ViHmIN and ViLmax are reference levels for measuring timing of input signals.

C,D.VoxMIN and VoLmax are reference levels for measuring timing of Dour with 100pf load.

E. If Wgoes low while CAS is low, Dourt could go either VoL or VoH after tcac. Dout will be in open
circuit state (write cycle waveforms), if WE goes Low before CAS goes low. In a read-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 0 to 40ns for the 2660 and 2660-3; 0 to 50ns for the 2660-1 and

2660-2.
RAS ONLY REFRESH CYCLE
tRC
tRPW
.._;m Z
RA!
A\
le— tap — trp
. —| tas |+—
= ROW
Aonnessesm ” ADORESS g
Vou
Dour
VoL
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TIMING DIAGRAMS (Cont'd)

2660-F,I,N e 2660-1 - F,IN e

2660-2 - F,I,N ¢ 2660-3 - F,I,N

2660-3
PAGE MODE READ CYCLE i
RP
V| sm— .
RAS - RPW >
Vi —
[ tpgy >
- . [ tcRL
"'RCL"‘ € tcpw [ tcpw € tcpw — >
ViH
cAs Z S /
ViL U
=% - taii il
tas > | -— tas taAs ¥
" | | ) |
IH 4
ADDRESSES ROW coL coL
ADD ADD ADD
v J )
L ¢
}*"m I"'AH
tas — tan tag > |- tas e
Vi —
cs z S
D A
Vi v T ——X & T T
[ tcac —> tcac tcac —>
_tOFF
toFF—| toFF
VoH L5
VoL !
-¢ tRAC — |<— tpcs
'Rcs—’l l<— tRCH—> tRCH > |‘—
ViH —{ -
WRITE z § Z K
Vi
2660-3
PAGE MODE WRITE CYCLE AP =%
v
__'H tRPW
RAS S
Vi N ¥ v,
tep - 'RSH -
< tRCL >~ tepw <—— tcPW —>| <— tcpy —>|
Vi Z‘_()_:!
o /N N /
Vi K 7 K 7
<«>{—AH | [@—>|—tAH tAH <«—»|—tAH
tas —»| | | tas tas |- tas f—
Vin | | | > !
ROW coL coL b coL
ADDRESSES ADD ADD x ADD K x ADD
v I
i I ) I (¢ I |
]d—lAH—> tAH |<—'AM—>
|- tAS —»| =—tAS tas -
ViH — ———— T a—
cs Z
ViL ? t y Q2 t 1
<&~ OFF 3|
v HIGH
OH o IMPEDANCE
Pour g
VoL
—»| twcH |<— —»  twcH l<— —» twCH |<-
-<—
|— tcwL —~ — towL — | towL —|
Vin -k
WRITE S S S
v |8 K o K
i B
—»| twp ‘4— —» twp |<— —»| twp l<—
'DH 'oH t
'us—l«’! <—>| tps— tos ! e
VIH J L |
&
o VALID VALID - £ vaup
IN DATA DATA - DATA
v 5%
i I 1 e ¥
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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-
As). 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 single transistor cell to minimize
the device area. The single device cell,
along with unique design features in the on-
chip peripheral circuits, yields a high per-
formance and low cost memory device.
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2680-F,I,N e 2680-1-F,|,N e 2680-2-F,|,N

PIN CONFIGURATION

F,I,N PACKAGE

Vgg (-5) E Z] Vgs (GND)
A [2] [21] o,
Ao 3] [20] o,
A ] [19] A,
= [5] 18] Vpp (12)
DATA IN E _1_7] CE CLOCK
DATA OUT ,Z E NC
A ] [15] &,
A ] 1] &,
A, E E Ay
Vee (+5) E E WE
BLOCK DIAGRAM
A0 O—» =—0 Vpp
A1 O—] =—O0 Vce
A2 O—] ROW DECODE 64 MEMORY —0 vgg
AND BUFFER L ARRAY
A3 O—] REGISTER 7 64X64 l«—0 vgg
A4 O—>
A5 O—
64
TIMING
e B . 3
64
D|N0——>
. COLUMN DECODE
WEO— /0 AND
_ BUFFER REGISTER
cs O—|
Dout A6 A7 A8 A9 A10
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Temperature range °C
TA Operating under bias 0to70
TsTG Storage -65 to 150
Pp Power dissipation 1.25 W
All input or output voltages with 20 to -0.3 Vv
respect to the most negative
supply voltage, Ves
Supply voltages Vpp, Vcc, and 20 to -0.3 \
Vss with respect to Vs

SilnotiEs




RECOMMENDED OPERATING CONDITIONS

LIMITS
PARAMETER UNIT
Min Typ Max
Supply voltage "
Vce 4.75 5 5.25
Vbb 11.4 12 12.6
Vss 0
Ves -45 -5 -5.5

DC ELECTRICAL CHARACTERISTICS

2680-F,I,N e 2680-1-F,|,N e 2680-2-F,I,N

Ta = 0°C to 70°C unless otherwise specified

LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ2 Max
Input voltage \Y
ViL Low -1.0 0.6
VIH High 2.4 Vece +1
ViLe CE low -1.0 1.0
ViHC CE high Vpp -1 Vpp +1
Output voltage \"
VoL Low loL = 2.0mA 0.0 0.45
VoH High loH = -2.0mA 2.4 Vce
Input load current uA
ILc CE ViN = 0 min to ViHc max .01 2
I All inputs except CE VIN =0 min to Vi4 max, CE = V|Lc or ViHC .01 10
[ILo| Output leakage current CE =Vi.c or CS = ViH, Vo = OV to 5.25V .01 10 pA
high impedance state
Supply current (Vpp)
Iop1 During CE off3 CE=-1Vto 6V 50 200 wA
Ibp2 During CE on CE =ViHc, CS =V|L 60 mA
IDDAV1 Average Vpp current Cycle time = 400ns, CS = V., tce = 230ns, 35 54 mA
Ta=25°C
Supply current uA
lcc1 Ve CE=VjcorCS=VH .01 10
IBB VBB 5 100
Capacitances pF
CAD Address, CS VIN = Vss 4 6
Cce CE o VIN = Vss 13 25
Cin Input and WE ViN = Vss 5 10
Cout Output Vout = OV 4 7
Sifnotics 217
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AC ELECTRICAL CHARACTERISTICS Over recommended supply voltage range,
Ta =0°C to 70°C, tT = 20ns, CL = 50pF,
Load = 1 TTL gate, tacc = tac + tco + 1t1

2680-F,|,N e 2680-1-F,I,N ¢ 2680-2-F,I,N

2680 2680-1 2680-2
PARAMETER O FROM Min | Typ | Max | Min | Typ | Max | Min | Typ | Max UNIT
READ, WRITE, AND
READ MODIFY/
WRITE CYCLE
tREF Time between refresh 2 2 1 ms
Setup and hold time ns
tac Setup time CE Address 0 0 10
tAH Hold time Address CE 100 100 100
tcc CE off time 130 130 380 ns
tr CE transition time 10 40 10 40 10 40 ns
tcr CE high impedance state Output CE off 0 0 0 ns
READ CYCLE
tcy 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
tacc Access time Output Address 200 270 350 | ns
twi WE CE 0 0 0 ns
twe CE on WE 0 0 0 ns
WRITE CYCLE
tcy Cycle time 400 470 800 ns
tce CE on time o 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 timeé WE DN 0 0 0
toH Hold time DiN CE 0 0 0
_Pulse width ns
twp WE 50 50 100
READ, MODIFY,
WRITE CYCLE
trRwc Cycle time 520 590 960 ns
tcrRw CE width during cycle . 350 4000 | 420 4000 540 4000| ns
tw CE off WE 150 150 200 ns
twe CE on WE 0 0 0 ns
Setup and hold time . ns
tow Setup time WE DiN 0 0 0
toH Hold time DN CE 0 0 0
Pulse width ns
twp WE 50 50 100
tco Delay time Output CE 180 250 320 ns
tacc Access time 200 270 350 ns
NOTES

1.
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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.

. Typical values are for Ta = 25°C and typical power supply voltages.
. The Ipp and Icc currents flow to Vss. The Igg current is the sum of all leakage currents.
. During CE on Vcc supply current is dependent on output loading Ve is connected to output buffer

only.

. 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 Din must be valid when CE goes high.
. The only requirement for the sequence ot applying voltage to the device is that Vop, Vcc, and Vss

should never be .3V more negative than Vas.

SiNOtES




TIMING DIAGRAMS

2680-F,I,N e 2680-1-F,|,N ® 2680-2-F,|,N

READ AND REFRESH CYCLEA

tey

Vin

ADDRESS
AND CS

{-c

ADDRESS STABLE

ADDRESS CAN CHANGE

ADDRESS STABLE

Vi

tAH

—

tce

ViHe

CE

ViLe

T twc

e tr

tcc

CHANGE

———— e -

VoH

s HIGH
PouT == mpepance

VALID

WE CAN
CHANGE

HIGH
IMPEDANCE

VoL

tacc

LIEY)

~—!cF

WRITE CYCLE

tey

ViH

L c
ADDRESS
AND CS

ADDRESS STABLE

ADDRESS CAN CHANGE

ADDRESS STABLE

Vi

tah————"

——y

ViHe

CE

WE CAN CHANGE

e typ —

S—

WE CAN CHANGE

—| |—tpw

~—'oH

Dy CAN CHANGE

DN STABLE

DN CAN
CHANGE

VoH ™= = = == —— -

HIGH

PouT =~ |mpeDANCE

VoL = = = —— ——

UNDEFINED

HIGH
IMPEDANCE

.

SilNOtCs
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TIMING DIAGRAMS (Cont'd)

2680-F,I,N e 2680-1-F,I,N e 2680-2-F,I,N

READ, MODIFY, WRITE CYCLE

(A)

tRwe

ViH e
ADDRESS
AND CS

ADDRESS STABLE

ADDRESS CAN CHANGE

Vi

te—1aC

tcrRw

Vine

CE

ViLe

-1 twe

e tyyp >

le—ty ty—|

tcc

‘WE CAN CHANGE

—| |+ 'ow

Dy CAN CHANGE

DN STABLE

DN CAN
CHANGE

VoH
HIGH

Dout ~iMPEDANCE ™|

VoL = =— o

tco

VALID

HIGH
IMPEDANCE

tacc

NOTES

A. For Refresh cycle row and column addresses must be stable before tac and remain stable for entire

tan period.

TMoOO®
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ViL max is the reference level for measuring timing of the addresses, CS, WE, and Din.

ViH min is the reference level for measuring timing of the addresses, CS, WE, and Din.
. Vss +2.0V is the reference level for measuring timing of CE.

Vop -2V is the reference level for measuring timing of CE.

Vss +2.4V is the reference level for measuring the timing of Dourt.

Sifnetics
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2530-1,N
DESCRIPTION PIN CONFIGURATION
The 2530 has a read input which controls
the entry of data from the ROM into output I,N PACKAGE
latches. Three-state outputs allow OR-tying
for implementing larger memories. Two outputs [1] 24 Vee
mask programmable output enables control output 7 [2] 23] OUTPUT 5
the 8 output devices without affecting ad-
- ouTpuT 8 3] [22] ouTPUT 4
dress circuitry.
Vpp (GND) [4 ] 21] ouTPUT 3
A [5] [20] outpuT 2
BLOCK DIAGRAM A, [6] [79] outpuT 1
A, [7] 18] READ
QUTRUT Eﬁk’;fé'f 8 [17] nC
ENABLE 1 OUTPUT ENABLE 2 e : 12
l I_ Ves ENABLE2 [ | [16] A
10F zr Ay [} 15] A
DECODER A, [11] [12] &,
A O o vae [12] [13] A
| |
] ROW |
| DECODER - |
| 10F 64 | | L |
| ' ' |
a, O—= — I l Vee |
4096 BIT I OUTPUT I I
rom matrix | | | ratches || L
s2xs || ® || |
| | l
A, | | O,
| I |
l COLUMN N |
| DECODER
l 10F8 ] =
|
O_. READ
As GENERATOR
READ
ABSOLUTE MAXIMUM RATINGS '
PARAMETER RATING UNIT
Temperature range °C
Ta Operating 0to 70
Tsta Storage -65 to +150
Po Power dissipation at 70°C2 730 mwW
Input and supply voltages
with respect to Vcc3 +0.3 to -20 Vv
Sifnotics 221
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2530-1,N
DC ELECTRICAL CHARACTERISTICS Ta=0°C to 70°C, Vcc =5V * 5%, Vbp = 0V, Vag = =12V + 5%,
unless otherwise specified.4.5.6.7
LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max
Input voltage8 Vv
Vi Low -5 0.6
ViH High 3.4 5.3
Output voltage \"
VoL Low loL = 1.6mA 0.5
VoH High loH = 100pA 3.8
L1 Input load current VIN = -5.5V, Ta=25°C 10 500 nA
ILo Output leakage current Vout =0V, Ta=25°C 10 1000 nA
Supply current® mA
Icc Vce 30 45
laa Vaa 30 45
CIN Address input capacitance ViN = Vce, Vac = 25m p-p, f=1MHz 10 pF
AC ELECTRICAL CHARACTERISTICS Ta=0°C to 70°C, Vcc =5V * 5%, Vpp = 0V, Vga = -12V * 5%,
unless otherwise specified.
LIMITS
PARAMETER TO FROM UNIT
Min Typ Max
Pulse width ns
trRPW Read10 250 200
tRPW Read11 500 400
Address time12 - ns
tap Delay Address Read low 50
tag Read Read high Address 50
Delay time ns
ta113 Output Address 625 700
ta213 Output End of read 200 250
pulse
toe Output Output enable 100 250

NOTES

. 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.
For operating at elevated temperatures the device must be derated based on +150°C maximum
junction temperature and a thermal resistance of 110°C/W junction to ambient.

All inputs are protected against static charge.

Parameters are valid over operating temperature range unless specified.

All voltage measurements are referenced to ground.

Manufacturer reserves the right to make design and process changes and improvements.

Typical values are at +25°C and typical supply voltages.

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 = Vce

-1.85V and ViL = Vcc -4.15V.

Outputs open, trpw = 250ns, tRpw = 500ns.

10. During tRpw1 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 Tead pulse. After ta> 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. Addresses must be stable within 50ns after the read line falls and must remain stable until at least 50ns
before the read line goes high.

13.ta=0°C to +70°C.

N AW N
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ADDRESSES ADDRESSES MAY CHANGE

ADDRESSES
MUST BE STABLE ADDRESSES MAY CHANGE

r ta1 N
QUTPUTS x
All times measured from 50% points, for all input waveforms tr = tf = 10ns.
CUSTOM CODING DATA CARDS
INFORMATION SRS
Columns
Data Card Format 13 Decimal address (blank, blank,
HEADER CARD 0
Card No. 1 4 Blank
Columns 5-12 8-digit binary output (MSB-
1-5 2530N or 25301 left)*
6-14 Blank 13-20 Blank
15-19 CODED 21-33 Decimal address (blank, blank,
20 Blank 1
21 Logic state of Output Enable 24 Biapk_ )
#2, (CS2)-Most Significant Bit ~ 25732 8-digit binary output (MSB-
22 Logic state of Output Enable left)
#1 33-40 Blank
23 Blank 41-43 Decimal address (blank, blank,
24-71 Customer company name 2)
72 Blank 44 Blank .
73-80 Date 45-52 8-digit binary output (MSB-
left)*
1.D./ COMMENT CARDS 53-60 Blank
Card No. 1 61-63 Decimal address (blank, blank,
Columns 3)
1 C 64 Blank
2 Blank 65-72 8-digit binary output (MSB-
3-80 Person responsible for review- left)”
ing Signetics truth table and  73-80 Blank
company name
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 *MSB = Og
Ei_I]III!IiI:E

2530-1,N
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EXAMPLES

Header Card

///PS?U CM3S21 COPED 00 PSCIT 70 ERCDIC AND EECIIC 10 ASCIT COLE COMY 2729777

] nm nm TENERE 0 0 EENR irmini

] ] ] ] ] 1 n
000§0000000000000000MMOONO00OE00000000000000000000M000M000000000000M00000M00M000
T23AS T NIRRT 2NUBRT AR VUSRI HBGN QOUSETUNRS RUUSUTAARNIROUSHUNANNINUISEITANRN
(RRR R R ARl R R RNl AR R R R R RR] RRRRRRRRRRRRRT ARRRRRRRRRRARRRERRRY RRT RON

B22222222222222222222222M 222222220 22222222220222222222M22222222222222222220 22222
3303333M30303303333333333M333M3333M33M333333303303033330333033330333333303333333
L A A I i
SHSS55555 S5 SMS5555555555555M55555SSHSSMSs5555555555555555M555MMS55555555555
666666666666666M66666666666666M66666666666666666666M66666666M6666M66666666666666
(RN RN R R R R R R R R R R R R R R R R R RN RN RRRRRRRRRRAN] | b
6686586088656608808888680086088088006880880600868086088036808680880088838808808888808888808
99999999999999959999999999HNI9999999MI999999999Me99gyggoMMysagggaggnggogooolgggy

V0345 BT 00101213 10151617 18192020 2220242576 21 2829 3031 3233 34 35 36 3738 39 40 41 4243 444546 4748 49 50 51 52 53 5455 96 51 S0 460 61 626364 65 66 67 6069 10 11 1273 14 157671 121380
1o (]

\

First Data Card

y4NdRucudiiady 1 eoonooel 2 ooopee0o 2 00000011 N\
oomong 0000000000000N ||||unonnuononuuul BERRN000000000000WENANN0000000000
123458 ZNUBRTHNIANZONSBIAIRNN RDUSNY NG CEE R TN 12 IINTSIRII TR0
IRR RN AR R AR R R R R R AT AR RNl RR RN R R AR AR R AR R AR RN AR AR AR R R AR R AR AR AT | RRRRRAREI

22222222222222222222222222222222222222222202222222222222222222222222222222222222
33333333333333333333333333333333333333333333333333333333333333033333333333333333
AA44 4444004444404 044 0044040440044 0400000000 00 s
55555555555555555555555555555555555555555555555555555555555555555555555555555555§
66666666666666666666666666666666666666666666666666666666666665666666666666666666
IR R RN R R R R R N R R R RN R R R R R R RN R R AR RN R AR RN R RN
868888680888860886880860860660865880868860086808580860880880860806688060880868088808688888

T 2358 T 0 010111203015 1617 1892821 22292 252827 20 29 90 31 3233 34 35 36 37 34 98 40 41 4243 444546 7 4R 495051 5253 54 56 54 57 S 5801 5263 M 65 6667 SRONTO ) 1213 TATS TG 1772 1980
\. ™

99999999999999999999999999999999999999999999999999999999999989999999999999989999

Last Data Card

g QdUaddy Se% eeocooon S10 ceoQoooQ ~ Sty oanenoaen

22222222222222222222222222222222222222222222222222222222222222222222222222222222
33333333333333333333333333333333333333333333333333333333333333333333333333333333
AAAA 4400444400444 004 0040000000001 i g
C5555555555555555555M5555555555555555555M5555555555555555555M5555555555555555555
66666666666666666566666666666666666666666666666666666666666666666666666666666666
IR AR R R R R R R R R R R R R R R R R R AR AR R R R R R R R RN RN R RN RN R R RN AR R
3806688868088 888888888808880808888888808080000880888880800800808888808000088088888888
995!999!!!!9!!9!!!’!99'9!9!!!!9!9!9!!!9!!!5!!9!9!93!!9!!!!9!9!!939!9!99!9!989399

1234 slv|'unnuuuunuwnnnuunaxnn aennnnUEKTREN )
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OBJECTIVE SPECIFICATION 2609-F,I,N
DESCRIPTION FEATURES PIN CONFIGURATION
The 2609 is a mask-programmable 8192-bit e Static operation—no clocks
row select character generator. It contains e Access time: 500ns max F,LN PACKAGE
128 characters in a 7X9 matrix, and has the e Single 5V power supply we [T] .Z_ﬂ_l g
capability of shifting certain characters that e TTL compatible inputs and outputs
normally extend below the baseline, suchas  ® Power dissipation: 525mW vee [2] 23] rsa
j»¥.g.pandq.Circuitry issupplied internal- e N-channel silicon gate technology ne [3] [22] Rs2
ly to effectively lower the whole matrix for e Standard 24-pin package ~ [7] (2] rst
this type of character, a feature previously e All inputs are capacitive and do not sink ’
requiring external circuitry. or source current e [5] [20] &,
A 7-bit address code is used to select 1 of s, [&] [19] &,
the 128 available characters. Each character 8 [7] 18] 8,
is defined as a specific combination of logic A 5] _1_—7_] B,
“1”s and “0”s stored in a 7X9 matrix. When a » ] 7] a
specific 4-bit binary row select code is ap- ? g
plied, a word of 7 parallel bits appears at the we [io] [15] A,
output. The rows can be sequentially select- A [T} E] N/C
ed, r_)roviding a 9-word sequence of 7 paral- A [Z] 73] ves
lel bits per word for each character selected
by the address inputs. As the row select
inputs are sequentially addressed, the de-
vices will automatically place the 7X9 char-
acter in 1 of 2 pre-programmed positionson BLOCK DIAGRAM
the 16-row matrix, with the positions de-
fined by the 4 row select inputs.
Complete TTL compatibility is provided, as A1 15 O— —O 20 B1
well as direct interfacing with other NMOS A2 16 O—
devices, and with CMOS when using a +5V A3 12 O— — i
power supply. Maximum access time is At 11 O—] oRess MATRIX DECOLE L O B3
500ns; however, if a device is programmed A5 9 O— {0eq) ———
without shifted characters, the access time A6 8 O— BUFFERs [ O 8 B4
is reduced. a7 4 O—] B
| l —O 7 Bs
BLANKING
—o
ol 7
MATRIX
(128) I l
seLecT Viec—PIN2
21(L 22é zaé 24!)
RS1 RS2 RS3 RS4
ABSOLUTE MAXIMUM RATINGS?
PARAMETER RATING UNIT
Temperature range °C
Ta Operating 0to 70
TstG Storage, -65 to +150
All input, output and supply voltages -0.5 to +7 Vv
with respect to ground pin

SilnOtics
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OBJECTIVE SPECIFICATION 2609-F,I,N
DC ELECTRICAL CHARACTERISTICS Ta=0°C to 70°C, Vcc = 5.0V + 5% unless otherwise specified.
LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max
Input voltage V;
ViL Low 0.65
ViH High1 Driven by TTL 22 Vce
Output voltage v
Vos Low (Blank) loL = 1.6mA 0.4
Vob High (Dot) loH = -40uA 2.4
T8 Leakage current ViH = 5.25V, Vcc = 4.75V 10 uA
Icc Supply current 80 100 mA
Capacitance2 f=1.0MHz, Ta=25°C pF
CIN Input 7.5
Cout Output 4.0 15

AC ELECTRICAL CHARACTERISTICS Ta=0°Cto70°C, Vcc =5V * 5% unless otherwise specified,
VIN levels = 0.65V and 2.2V or driven by TTL, Input tr and ts < 20ns,
Measurement reference level = 1.5V, Output loading =1 TTL gate +130pF

LIMITS

PARAMETER TO FROM = UNIT

Min Typ Max
Access time ns

tacc(a) Output Address 350 500
tAcc(rs) Output Row select 300 500

Pp 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 ACCESS

ADDRESS
INPUT

OUTPUT +1.5V

Address inputs are set in a dc state

ROW SELECT ACCESS

ROW SELECT
INPUT

tacc (Rs) —=

OUTPUT

Row select inputs are set in a dc state

226

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 lower case 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.

sifnotics

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.

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.

tacc(Rrs)

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-
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OBJECTIVE SPECIFICATION

ed font can be placed anywhere in the same
7X16 array. For example, the basic CN6571
font is established in rows 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 requiresa7X12 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
7X9 locations on a 7X16 matrix; however, only 2
positions are allowed per mask option. The
character for a given address may occupy only
1 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 B1-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 DATA ENCODING SHEET
SAMPLE CHARACTERS FORMAT

FOR CN6571

66

Character Number

TRUTH TABLE

RS4 | RS3| RS2 | RS1 | OUTPUT .4 oo ,. 00
ol .0 0.0.0.0 0.
0 0 0 0 RO R 3 ....‘
0 0 0 1 R1 R Y 0.0.0.0.0.0
0 0 1 0 R2 R 5 L o o g S Sl 2
0 0 1 1 R3 4 0 0 0 0.0
L 0‘0.0.0.0.0
0 1 0 0 R4 R 7 .....
0 1 0 1 R5 R 8 0.0.0.0.0.0
g 1/ 97 o R6 R 2 S
A0S BN . L)
0 BI B3B4 B7
1 0 0 0 R8 Non-Shifted Character
1 0 0 1 R9
1 0 1 0 R10 Character Numberi
1 0 1 1 R11
1 1 0 0 R12 R / .‘
1 1 0 1 R13 R 2. L XX XXX
1 1 1 0 R14
i 90 41 1 R15 :Z 9909909
RS
R &
R 7
R 7
1000000 R g
‘.’.‘.‘.0. 0 B1 B3 B4 B7
00000 Non-Shifted Character

107

Character Number

00000 O
00000 ©
00000 O
<< >< R

>
99999, 9
099009, O
99999, 9
09999, 9
9000 O

R o o W
O LX)

®» » ®» » ¥ D IV DD

o B1 B3 B4 B7
Shifted Character

Sinetics 227
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OBJECTIVE SPECIFICATION 2609-F,I,N
DATA ENCODING SHEET FOR 2609
Customer Customer Part No. Rev. Page of Pages

Character Number

d 3 DD P P DD » » » I ®» ¥ » D D

¥ I D DIV DD

Character Number

3 3 I I DIIAIIAD

0 B1 B3 B4

QOO0
PP <>

2088508
PRI
..QQ...

000000
OO0

Character Number

D ®» ®» ® DV DV D® IV D

0 B1 B3 B4

» ®» ®» ®» ®»® ®» D D D

T D JZ D DD DD

0 B1 B3 B4

Character Number

D ®» » ®» » » D D T

=<
OO

0 B1 B3 B4

o)
PSP
ARNBEER
00000

<</

<7

BEEEBEER
OO
0009000
SEDEE

P > <>
0000
OO0

<

00.

(X L)
=<
OO0

B7

Character Number

OO0

e > > > >

P P e > >

P > > > > >

<P/

g
000009
CaeEses

Y V I D D VI U I D

0 B1 B3 B4

Character Number

¥ ®» » ¥ ¥ ¥ DV IV D

» » ®» » » I IV IV I

0 B1 B3 B4

¥ ¥ I DD ID®DIID

PRt
OOOOOO0

B7

228
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OBJECTIVE SPECIFICATION

CARD FORMAT HEADER CARDS

Column 8, 9
Custom designation “CN”

Column 2-6
Basic part type

Person responsible for reviewing Signetics
computer generated truth table

mii
000B000N0000000000RI00000000000000000000000000000000000000000 000000000000
HlH!IH]l"[ HH“H'HH]IIIHIHH"HHIIIIVH\H’I .IHHYHVI!"VH
22222222022222 1222272022222222222720222202222222202222222222222222222222222

Street address
o ZSCR WINLING POD R
1 it n
L n
0000NBON000000000000000000000000000000000000000000000000000000000000000000000000
li;!;II‘;;;‘I‘!II‘IHI]!’I!H‘1IHHI]II|I|IHH1|HHVl]llllHHH‘THH:]IH]HHH
22022222222202222222222222222222222222222222222222222222222222222222222222222222
City State Zip
/ SUMMYUEL Fe Tl TFORNTER Q200 \
1 frfr N n

Company name

IDENTIFICATION CARDS

Column 10, 11, 12, 13,

Custom number (assigned

by Signetics)
Column 26-80
Customer identification

& 26031/CH ACME MEMOFIES P/N 13521€-1 N
1 ] mi 1 n

1 I m [} 1
onnu|nn|nuuunonnouunanannouaeunnnauulu 0000000000000 llllllllunnllllulll
V21486188 RINEEUSKIN AT 20UsRD AN nnnnnnm
llllH"lHHlIIIIIH!|lIll|IlIIIIlllIl||ll||llll|IlIllIIIIIIIIIIIIIHIIIIIIHII
22022222222222222222222222222222222220222222220222222222222222222222222222222222

=

(T i

nm i 1 m
0RBOORRO0ONO0000000000000N000DEINEL000000000LDUEOD00RO0DND000000DND0DNDIILLDDND
IIIH;\IIHH\IIIIHHI |\\l]'\}]\l11'|l\|7"“‘\1‘||1}\\\] N )
22022222222222222222222202222222 2222222222222 0222 2222242271 242

. FENTCM MEMTFIED IMC, N
11 T mn

rrnnm 1
onnununuunnnnnooluuun
1k by S
llllvummmlmmmm

0000000000000
ARAS5061 52530859 51810861

[RRRERERERRRN

000000000000000
;ruu‘ NI R
[RRRARERRRA

Mnﬂﬂﬂﬂﬂ
Bip!
IHHHI

CHARACTER SET UP CARD

& Fi=14 TPIFT=11 COUNT=IM N
] m ] 1

(11] 11

LERL RER] LRERL RERL L 00000000000000000 0000000000000000000000 000

neoea 5051525160555 674083 616263 R3GR 7588970 e

IIIHHHIHHVIIYII\ ‘HIIHHIIIHHI (AR AR R R R RRRRRRY| i
22202222222202222222222222222222222222222222222222222222222222222222222222222222
33333330333333330333303330333333333333333333333333333333333333333333333333333333
AN A0 04400 A L
WSl 5885558555555555555MSSSH555555555555555555556555555555586555555555555555555
3 B 1 1 BeReoesmeaclEE666666666656866666E6CGRS666666666656666666606C66566
IRRRER] NN i
BoloeeslERerlACeesaocMeA0RBBRBR8 3808880 ARRARRSRROCABERBOAREARBBBABAERGABEESE

SO0 EERREREE] REEN] 99990939499 999999
\ s ARG QUGS EBETT
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CHARACTER SET UP CARD

Card #6

Columns
1
10 & 11

13-18
19 & 20

22-27
28 & 29

30-78
79 & 80

Type in —, NONSHIFT =
Enter decimal number that
corresponds to TOP row of the
nonshifted characters

Type in —, SHIFT =

Enter decimal number that
corresponds to TOP row of
shifted characters

Type in —, COUNT =

These columns are used to
identify the direction of the
numerical count for the subse-
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.

Leave blank
Enter truth table number

CHARACTER CARDS

This format identifies characters by numeri-
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 A1 the LSB and A7 the MSB.

Columns
1-3

14
15-21

22
23-29
30
31-77

78
79 & 80

Enter decimal character num-
ber

Leave blank

Enter character position: S for
shifted, N for nonshifted
Leave blank

Enter contents of the top row
of character beginning with
the least significant bit (B1) and
ending with the most signifi-
cant bit (B7)AB

Leave blank

Enter contents of second row
of character (LSB to MSB)
Leave blank

Enter third row

Leave blank

Continue until contents of all 9
rows have been entered
Leave blank

Enter truth table number
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OBJECTIVE SPECIFICATION 2609-F,I,N

CHARACTER CARD

IIIIIIIIII?IIIIII‘}!H"IIIHII
22222222222222222222202222222222202220222220222222222222222222222222222222222222
33333333333333333333333333333333333333333333333333333333333333323333333333333333
AAA4A40EEAIEAIAAE I A aa i gag
95555 55555555555555555555555556555555555555555555555555555555555555555555555555
§6668666666666666666666666666666666666666666566666666666666666666666666666666666
(AR RN RN RN AR R N R RN RN RN AR R RN RN R R RN AR RN AR R RARRERE]
8686888886 8680808080808888880888088680888856888800050888888086538868686885¢0685860
$999999990919000999909939899990998999999999699999999999999999499899999

A\, T8 v HHD RN UB BN 5630038400 4243 445 45 47 404350 515153545 54 57 S8 538061 62 63445 847 506810
[is<n]

NOTES

A. An entered dot corresponds to a high voltage output
B. Acomplete card deck consists of 5 header cards, 1set up card and 128 character cards
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FEATURES

Static operation—no clocks

Access time: 450ns max

Single 5V 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

e Standard 24-pin package

Designed for system applications requir-
ing high performance, large bit storage
and simple interfacing

2 chip selects (CS1, negative true;
CS2/CS2, 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 +5V supply

All inputs capacitive and do not sink or
source current

ABSOLUTE MAXIMUM RATINGS!

PIN DESIGNATION

2607-F,I,N

PIN CONFIGURATION

PIN NO.

FUNCTION

Ao-Ag Address inputs
01-08 Data outputs

CS4, CS2

Chip select inputs

NC No connect

PARAMETER

RATING

UNIT

Temperature range
TA Operating
Tsta Storage

All input, output, and supply voltages

with respect to ground pin

0to 70
-65 to +150
-0.5to +7

°C

232

Sinotics

F,I,N PACKAGE
NG =
A, E 22| A,
a [} 21] NC
A [5] 20] <3,
A [6] [79] NC
a [7] 18] cs./Ts,
N 7 o,
o, [3] [76] o,
o, [ o
Vss E E 0,
BLOCK DIAGRAM
DATA OUT 1 DATA OUT 8
S ouTPUT
- BUFFERS
Cs,/CS, —>|
A
8192 BIT
ROM MATRIX

(1024x8)

A

DECODER

INPUT
BUFFERS
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2607-F,I,N
DC ELECTRICAL CHARACTERISTICS Ta=0°C to 70°C, Vcc = 5V * 5%, Vss = OV
unless otherwise specified.
LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ2 Max

Input voltage Vv
ViL Low 0.65
ViH High 22 Vcet+1.0

Output voltage Vv
VoL Low loL = 2mA 0.45
VoH1 High lon = 1mA 24
1Ll Input load current VIN = 0 to 5.25V 10 uA
ILo Output leakage current Chip deselected 10 uA
lcc Supply current 80 100 mA
Po Power dissipation 400 525 mW

Capacitance Ta=25°C, f = 1MHz, Vcc and all pF

other pins tied to Vss

CiNn Input 7.5
Court Output 15

AC ELECTRICAL CHARACTERISTICS T4 =0°C to 70°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: Viy = 2.0V, Von = 0.8V, ViL = VoL

LIMITS
PARAMETER TO FROM UNIT
Min Typ Max
Delay time ns
tacc Output Address 200 450
tco1 Output Chip select 1 85 160
tcoz Output Chip select 2 85 160
tor 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. 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 for Ta = 25°C and typical supply voltages.
TIMING DIAGRAM
tACC
ADDRESS
A, A
S S ___;Z:_.._______.___ ————————
}—— tCO1 ——= k
- XL /|
1DF
———————— - - ——
Cs,/CS, g g
| S P ISP
1co2
DATA i DATA
o 5 DATA INVALID i DATA VALID vALIB
Sifnotics 253
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2607-F,I,N
CARD FORMAT
IDENTIFICATION CARDS
Column 10, 11, 12, 13, Column 15, 16, 17, 18, 19 Column 22

Column 8, 9 Custom number (assigned “Coded” Chip select code

Custom designation “CN”", by Signetics) (CS2)
Column 26-80

Basic part type Customer identificaton

PACME MEMOPIES P/N 1352161

miir n
] I m i i
000000000000000000000000000R00000800000000 01000
311120 ST AT 2
T A R RN EAT TRkt Fr R e T

2222222202222222222222222220222222220222222222222222222222222222222222

Person responsible for reviewing Signetics
computer generated truth table

S ORTTH, SR.EMCINEERs FROT. FOR, ﬁ‘\

T 1 nnn ni

T 1L

ﬂﬂullDDUIUHﬂﬂﬂ0000UlﬂDBUﬂDDﬂﬂBﬂﬂﬂﬂﬂﬂUﬂUOUUDBﬂOﬂﬂﬂﬂﬂﬂﬂuﬂﬂﬂoﬂuﬂﬂﬂﬂﬂDUDﬂUlﬂﬂDDuﬂﬂﬂﬂ
€708 B2 W80 1 SR AT 005051 5250545 56575059 8081626364566 STRORN TH 11 21V TATS 161 101980

\II\\\llllll\l!II‘II]IYW\l|ll\\l!llll]llllT\lIlY\i|IlllllllllllllIllllIlIIIIII\\
22222222022222222222222222222222222222224222222222722222222222222222222222222222

Street address

C 3500 VINLING PCAD I
1 i n

L n
B000MROR000000000080000000000000000000000000000080000000008000000000000000000000
e e

!llllll\lll\\1lIII\V|IIll?\\Il\\l!lllIl\\lllI||llIIII\\l!lIIIIIlIIlIllI
222222222222222222222222222222222222222222222222222222222222222222222222222222 2

City State Zip
SOSUMMYVEL Fa CeL TFORNTE S,
1 1t un n
[T 1 m
BBCONMO0ORO0000000000000M0000EI00C000000000000C0000000000000000 UGUQDUHBHHUJ
;;l{\|||Il|l|\1I\\\II[\\\\IIi\\\!l‘\\11I|{}}}f])11]iIWI‘lIIl\\VIlK\\\]ll{}V]I
22022222222202222222222222222222222222222222222220222222222222222222222222222212

Company name

- PRNICM MEMTPIET INC. N\
[} T min

rinnm ]
000 uunnannunuunl"nu0onnnunﬂcnnoaunnnnnnnouunnouuununnnuDuununoouounnnnnnnununnﬂ
1iiesEraswnn 8035951 52535455651 5459061 8263 BOESE TSR TO 1 2TV TS T 0
1

0
. niw
| AN \V\|1|lIIII\ll\\\1|III\!Illll[!!IlII!\lIllllllWIIIIINI|l|llII\lll|llI\l\l
22222222222222220222222222222222222220020222222222222222222202222222222222222222
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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-
secutive order, 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-
ters between the B and F for the 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
TWXnumberand if more than one pattern is
being transmitted, the ROM pattern num-
ber. )

6. MSB and LSB are the most and least signifi-
cant bit of the device outputs. Refer to the
data sheet for the pin numbers.

2607-F,I,N

LSB xSBT

Decimal word

address beginning

each card

Decimal number
indicating the

8 Data fields truth table number
1

In]

o

!

1111! IRRAR}

daaaaaaa48d

5555555050

IRRRRAL KA RRRRRRY | | RARA R | RRRSN | EA LI RRA [ ERA | RRRA VI RRRRRES | | ERAN | ERRA U4 LA | IRN RO
BE8CBBBBERBE

999999599

CPRRENNNE FEHNNGRE pRRHAFFR FRRHEPRE NNNRHFFE NEFRRNNP PHIPRTNE nu‘\

RRRRNE ROQUENER NRRRUEED RQOORRNED R i nnn

00000000000000000000000000000000000800000000000000000000000000088
v 0555555058 61 V4 KS KT A TO T TR IS TS TETI TN TS
R R R T T T
222222222222222222222222222222222222022222222222222222222222222
3333333333333333333333333333333333333333333333333333333333333
AL A4 L
SSSSMRNSSSSHUNESSSSSSHASSHSSSMNMSSSSMUMNNSSSSHASSHRRSSSRSSHAsSss
E6666666666666666666666656666666666666666666666666666666666666666

€83888866808868066086888880888608686888086868808688868808688886038880888886868
9933 9*9B“939“°9“9“9!99HGHSW!‘9993599!39!99“”"!!999!!9999999“"
%

D0 S R s "N RDuTsE

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, 00018, 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
1 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.

Start Cnaracter—l Stop Character

Leader: Rubout Key
for TWX and Letter

Key for Telex (at least

25 frames)

Example of 1024X4 format (N = 1024)

Start Character

Leader: Rubout Key
for TWX and Letter

25 frames)

L 1 J
Key for Telex (at least T T T
Word Field 0 | Word Field 1 Word Field 1023

EXAMPLE OF 256X8 FORMAT (N = 256)

Data Field MSB LsSB

' v

Trailer: Rubout Key
BPPPNNNNNFBNNNNNNPPFeeeBNPNPPPNNF
Il | L |

for TWX and Letter
Key for Telex (at least
25 frames)

T T
Word Field 0 Word Field 1 Word Field 255
Stop Character

Data Field

vy

BNNNNFeeeBPPPPF

MSB LSB

Trailer: Rubout Key
for TWX and Letter
Key for Telex (at least
25 frames!

BPNPNF

Comment
(See Section
B-4)

Sifnotics 235
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FEATURES

2608-F,I,N e 2608-1-F,I,N

PIN CONFIGURATION

® Static operation—no clocks

Access time:

2608: 550ns

2608-1: 450ns
Single 5V 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

236

F,I,N, PACKAGE

GROUND [T |

pATA OUT 0 [2]
DATA OUT 1 [3]
DATA OUT 2 [4 |
oaTAoUT3 [5 |
DATA OUT 4 [6 |
DATA OUTS [7 ]
DATA OUT 6 [8 |
paTA OUT? [9]
cHip seLecT 0 [10]

CHIP SELECT 1 [11]

vee [12]

ADDRESS 0
23] ADDRESS 1
[22] ADDRESS 2
[21] ADDRESS 3
20] ADDRESS 4
[19] ADDRESS 5
[18] ADDRESS 6
[17] ADDRESS 7
[76] ADDRESS 8
[75] ADDRESS 9
4] CHIP SELECT 3

73] chip seLecT 2

BLOCK DIAGRAM

COLUMN ADDRESS o+
INPUT (Ag-A;)

ADDRESS BUFFERS

COLUMN DECODER

“Chip select code
is mask programmable

A 16x8
ADDRESS
BUFFER
ROW ADDRESS _ 6 UANED 3 64 64X16X8 BIT
INPUTS (A,-As) oy 7 STORAGE MATRIX
DECODER
A 16X8
cs, 0— & COLUMN SWITCHING MATRIX
Cs; 00— T g
cs,0— 2 ]
cs,o0—— o

DATA OUTPUT PINS

ABSOLUTE MAXIMUM RATINGS1.2

PARAMETER RATING UNIT
Temperature range °C
Ta Operating 0to 70
TstG Storage -65 to 150
All input, output and -05t0 7 \"
supply voltages with
respect to ground pin
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2608-F,I,N e 2608-1-F,|,N

DC ELECTRICAL CHARACTERISTICS Ta=0°C to +70°C, Vcc = +5V * 5% (unless otherwise noted)3.4.56.7

PARAMETER TEST CONDITIONS Liaiye UNIT
Min Typ Max
Input voltage A
ViL Low -0.5 0.65
VIH High 2.2
Output voltage '
VoL Low loL = 1.6mA 0.45
VoH High loH = 100uA 2.4
IIN Input load current 0<VINS5.25V 10 uA
Output leakage current Device deselected A
ILoH Vo = 2.4V 10 #
lLoL Vo = 0.4V 10
Icc Supply current Vce =5.25V, TA=0°C 80 mA
Capacitance pF
CiN Input VIN = 0OV 75
Court Output Vout = OV 15
AC ELECTRICAL CHARACTERISTICS Ta=0°C to +70°C, Vcc = +5V * 5%89,10
PARAMETER T0 FROM 2508 s UNIT
Min Typ Max Min Typ Max
tr Read cycle time 550 450 ns
tco Enable time11 Output Chip select 300 300 ns
tco  Disable time'! Output Chip select 10 150 10 150 ns
ta Access time11 Output Address 100 550 100 450 ns

NOTES

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent 4. Parameter valid over operating temperature range unless otherwise specified.
damage to the device. This is a stress rating only and functional operation of the device 5. All voltage measurements are referenced to ground.
at these or at any other condition above those indicated in the operation sections of 6. Manufacturer reserves the right to make design and process improvements.
this specification is not implied. 7. Typical values are at +25°C, typical supply voltages, and typical processing
2. For operating at elevated temperatures the device must be derated based ona+150°C parameters.
maximum junction temperature and a thermal resistance of 50° C/W junction to 8. Input levels swing between 0.65V and 2.2V.
ambient. 9. Input signal transition times are 20ns.
3. This product includes circuitry specifically designed for the protection of its internal 10. Timing reference level is 1.5V.
devices from the damaging effects of excessive static charge. Nonetheless, it is 11. Output load is one standard TTL load plus 130pF.

suggested that conventional precautions be taken to avoid applying any voltages
larger than the rated maxima.

TIMING DIAGRAM

X X

iR !
CHIP SELECTS" X
! tco !
ta
HIGH IMPEDANCE
DATA OUTPUTS INVALID

DATA

*Customer chooses particular chip select code desired. The other 15 combinations of 4
chip select inputs disable the outputs.
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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 4 TTL-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 customer and
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-
puts are 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
77—78
79—80

Column 12 on the first card contains the
hexadecimal equivalent of bits D7 thru D4 of
byte 0, while column 13 contains the hexa-
decimal equivalent of bits D3 thru DO. 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.

Hexadecimal data coding
Card number (starting 01)
Total number of cards (32)
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CARD FORMAT

City

IDENTIFICATION CARDS

Column 8, 9
Custom designation “CN”

Basic part type

Street addr

Company name

T eens1/0H COTET SCME MEMOPIES F/N 13S217-1 \
1 1 1m nmiron
1 1 [T 1
lnnulualonllaaaoouuunnonuunoonnnannonluulanennnnnnnsulunnnsunoauauoooonanunennnn
mmunm||||’||’T'|'|;Txi'|ii|mmmxlllln||||I|H|||n||m|||||mm|nn
22022222222222222222222222222222222220222222220222222222222222222222222222222222
Person responsible for reviewing Signetics
computer generated truth table
1L onn [T ]
1L L mon
ﬂf“llﬂGUIELDDDHUUEUIOLGW”]U EBDUHHHBDEDUULUDUHUUBGUUODUUQUHHUODDUDDHUCGUHHUDUUUD
HIHHHHHIIH HHHHIHHIHHHH‘\ H\“\‘I’IIMII‘IH;HI AR AR RRRRRRRRRE!
222220 22222222272220022222222526222202222222222222222222222222222222222
ess
/7" VINLING FLRD N\
1 iy n
]
BUDIlllVIMDHMUMUMUMUEMMMUMHDUMMUMDHL’M[MUEHLMUDHHMUMBBBDDUUE
HIH\VKH11!lIIIIH!H111lIH11\|II\\1IIIIH\III[HH1\HIHHHIIIHHHHHH
22222222222222222222022222222222222222222222222222222222222222222222222222222222

Zip
JOTUMMYURLF. Tol TEPRNTE Sanse \
1 1T non

no 1
UUlIﬂI]IINI]I”BLL&M”‘ITMIBDJDIJ NLMDHM"EN gconooco00n0000000000 UL\UL‘UMU u
|IIIHH|IIH\|H‘HI|HHM4HHHHHI W‘HIIIIHHIHHHH IHHHHM
22022222222222222222202222202222222222022228202222222022224 222008 2 T82280e2022
. FENLOM MEMTRIES IMC. \
[ N ]

INRINNIT 1
ﬂUDI]ﬂIlIJUUﬂDDDI]I]HIVJDUUﬂ!JﬂMHuI]ﬂﬂIHHIDI)UODMI]UBﬂﬂﬂDDDDDHﬂIHHMBUUUOD\]UMUHHGUUM
Y‘lllfT‘T']l]|I]’]]l"V]]l||II‘]||||||‘|i|L|1||}"‘||||||||1‘|1||1‘IV!‘I||H”‘]K‘ i
222222222222222202222222222200222222220222222222222202222222222222222222222222222

Column 10, 11, 12, 13,

Custom number (assigned

by Signetics)

Column 15, 16, 17, 18, 19
/"Coded"

Column 21,22, 23, 24
Chip select code
(CS3,2,0)
Column 26-80

ustomer identificaton

State

BINARY TO HEXADECIMAL

CONVERSION
BINARY HEXA-
COMBINATION DECIMAL
D0-D3 or Dr-D7  |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 d 5
0 1 1 0 6
0 ; 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 (]
1 1 0 1 D
1 1 1 0 E
1 1 1 1 F
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2580-1,N
DESCRIPTION PIN CONFIGURATION
The 2580 has a Read input which controls
the entry of data from the ROM into output LN PACKAGE
latches. Three-state outputs allow OR-tying
for implementing larger memories. The out- Vee ) [1] [24] vpp (OV)
puts are enabled by a programmable 4-bit aNo [2] 23] cs,
select code applied to 4 binary chip select e 7] cs.
terminals.
Ao [4] [21] cs,
A [5] 20] cs,
BLOCK DIAGRAM = 5] our,
READ GND Vee Voo Vea o E E Sk
?3 Tz T1 ?24 T15 % [E] E oUts
—L= A [9] Ts_] our,
GENERATOR Ag E E VGG (-12v)
oot ] ~ [ ]
A2 372_‘ z?,?)gzn_/l_, 8192 BITS A 2] 12).
Ay S8 (1 oF 64) 64 X 128 MATRIX
A5 o—-g—T
T
AGO% COLUMN 8
AT o3 D(E%OFDBFSR—,‘_—>
Lo COLUMN SWITCH
MATRIX
poofirleoiosnl e
| (1 OF 4) I ] I 1
csa 020 ¥ ¥ ¥ 11 ¥ ¥ l
cs:%: CHIP
CS2 053 SELECT
cs1 —
Vee Voo W éwzua Vee Voo
gs éﬂ ga J)w
ouT 4 ouT 3 ouT 2 ouT 1
ABSOLUTE MAXIMUM RATINGS!
PARAMETER RATING UNIT
Temperature range e
TA Operating 0to 70
TstG Storage -65 to 150
Po Power dissipation at 70°C 2 730 mwW
Input and supply voltages 0.3 to -20 \

with respect to Vcc3

Sinnotics
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2580-1,N
DC ELECTRICAL CHARACTERISTICS Ta=0°C to 70°C, Vcc = 5V * 5%, Vpp = OV, Vag = -12V + 5%
unless otherwise noted.45.6.7,
PARAMETER TEST CONDITIONS LIMITS UNIT
Min Typ Max
Input voltage8 \"
ViL Low 0.6
ViH High 34 5.3
Output voltage V]
VoL Low loL = 1.6mA 0.5
VoH High loH = 100uA 3.8
Ll Input load current VIN=-5.5V, Ta=25°C 10 500 nA
ILo Output leakage current Vout =0V, Ta=25°C 10 1000 nA
Supply current® mA
Icc Vee 23 35
lca Vaa 23 35
CiN Input capacitance f = 1MHz, Vac = 25m p-p, VIN = Vcc 10 pF
AC ELECTRICAL CHARACTERISTICS Ta=25°C, Vcc =5V * 5%, Vbp = OV, Vgg = -12V £ 5%
unless otherwise specified.
PARAMETER TO FROM LIMITS
UNIT
Min Typ Max
Pulse width ns
trPW Read10 650 500
tRPW Read11 500 400
Address time ns
taD Delay12 50
taH Hold 0
Delay time ns
ta1 Output Address 625 950
ta2 Output End of read pulse 250 350
NOTES 7. Typical values are at +25°C and typical supply voltages.
1. Stresses above those listed under Absolute Maximum Ratings may cause permanent 8. Guaranteed input levels are stated for worst case conditions including a +5% variation

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.
. For operating at elevated temperatures the device must be derated based ona+150°C
maximum junction temperature and a thermal resistance of 110°C/W junction to
ambient.
All inputs are protected against static charge.
Parameters are valid over operating temperature range unless specified.
All voltage measurements are referenced to ground.
Manufacturer reserves the right to make design and process changes and
improvements.

[N

oo AW

TIMING DIAGRAM

-
o

pan

-
[

in Vcc and a temperature variation of 0°C to 70°C. Actual input requirements with

respect to Vcc are ViH = Vec -1.85 and VL = Vcc -4.15V.

Outputs open, trpw = 500ns, trpw = 500ns.

. 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 datais clocked
into the output latches at the end (falling edge) of the read pulse. After taz, data appears
at the output terminals.

. Duringm data is clocked into the output latches and the address decoders are
precharged in preparation for the next cycle.

. Addresses must be stable within 50ns after the read line rises and must remain stable
until the read line falls.

©

+sV
READ W

SELECT

OQUTPUTS

tAH —
Anf;éiﬁz ADDRESS ADDRESS
MAY CHANGE MAY CHANGE

o
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CARD FORMAT

IDENTIFICATION CARDS

Column 8, 9 Column 10, 11, 12, 13, Column 21, 22, 23, 24,
Custom designation “CM” Custom number (assigned Chip select code
by Signetics) (CS4, 3,2, 1)
Basic part type Column 26-80
\ Customer identification
2580N /CM COPED 1100 FANDDOM MEMOPIES P/N 135216-1 \
] 11 i i n
11 1 M 1 1
000WOOmOO0O0000000000000NN000000000000000NO0N0O000000000000000000000000000000000000
iHi;:i;;‘l“l"1”|”I”I§ll“l“l“l“l‘i:’l”!‘?’l‘i’l’?‘l”lll“l”l‘lIIIIIIIIIIIIIIIIIIIHllllllllllllllllllllllll
B22222222222222222222222222222222222222M2222222202222222222222222222222222222222

Person responsible for reviewing Signetics
computer generated truth table

/aﬂw. SFLENGINEEPs PROD. NMGF. \
i1 nn mii

T 11 m 11
nnnnnnnnnlnnaununnnnunnnnnunnnnanunnonnnnunuuuunnuunannunnunnnnnunnooo
MR RNk G

II|IIllllIllIIIl|lllI|Il||IIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIlllll
2222222222222222222222222222222222222222222222222222222222222222222222

Street address

/ 3500 WINFING POAT N
] i n
i1 n
DIOBROREEO000I0000000000010000000000000000008000000080008000008T0000180800110
LR T e RISk TN B S bbb M L
R B O T
22222227 100020022222022002022202222220202022222220222222222222222222222212222222

City State Zip
O SUNMYVALF« CALIFOPNIR Q4086 \
] LN on

"o 1m
lnnuuonunnaonnulunanunnnununnuannuunaounuunnnnnnnauouununnnunluuunnnn
RS0 U BN BUN BRI D RN RRAE RN AD 8 nRniAR I N

0
s
IlllllllllllllllIIIIH)|IIlllll|H|||l||||ll|||llll||||IIIII]IIIIllllIHIIII
2222222222222222222222222222222222222222222222222222222222222222222222222222

11
1234
nn
212

Company name

- FENICM MENCFIES INC. \
1 ] in
frmLm ]
D000000000000000RETET00000000000000008000003000000000848000000000000000000081000
PXARHNEXTNNN COUS RO ARE IS ARGNEOUaRORUNE AR D IE

®
llll\llllIllw11IlIHI|IIIIH\IIIIIHIIIHIIIIHIIlllllllllllllllllllllllIlllllll
22222222222222220222222222222222222222222222222222222222222222222222222222222222

EXAMPLE

0O0=001] eoon 0001 orgo oegg 0100 0101 0110 0111 to00 {001 1010 1011 ; ;
Reserved

tor
1 comments
BRRRORBOOONNERONNBOORNONONBOOONONNONONOONOONONOOOOORNNOONNOOONONOOHOO000CAEEDREME
123456 T 8810011 1213M151617 10192021 222324252627 282930 31 32 3334 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 63 12 71 ROAABTIIRISE
[RRRRRRT | RRRRRRRRRT RRRT RRRNY | AR RRRET AN ARY [ ARRY [ [ RN NGRY ARV RE AU ARU RN IRREC 1

22222222222222222222222222222222222222222222222222222222222222222222222222222284%
33333333333333333333333333333333333333333333333333333333333333333333333333333333
A44444444444444444444484444444444444444444444444444400404444440804046455440384844¢4

SBSEGSB&EtEEGSSSSEEGGESEGBSSGSGEGGSEGEESSEEESEHEBGBGSBEGBthBSnnbﬂGuEuub6555535€
IR R R RN R R RN R R R RN RO RN R RO E RO RRRRRRRRNRE

B86A00ERB80888038806080880880806086806006606360660808088080888088308088E860G8846506LAK888
k¥f559?9???99099999990559599959995 9999498999935999904999999999999943¢¢

Teia 1161718182021 2220 2 2826 27 2829 30 31 32 23 54 35 30 31 38 39 40 41 42 45 44 54547 4 33 30 31 5253 54 55 56 7 82 S9BI 61 626 64 65
e (0
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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 a truth table using
the Signetics Computer Aided Design
(CAD) 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 (O4, O3, Og,
01)

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.
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DESCRIPTION

The 2600 outputs appear and remain in a
steady state condition untilanew 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.
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2600-F,I,N @ 2600-1 - F,I,N

FEATURES PIN CONFIGURATION
e Completely static
o Utilizes MOS n-channel si-gate F,l,N PACKAGE
technology
e Clocked or unclocked operation ano [1] 24] CE,
e Access time: 300/550ns max A [2] 23] our,
® Single +5V power supply
e 2 output enable controls allow: S EN [22] our,
Wire OR’D three-state outputs for ex- A [4] 21] ou,
panded memories A [5] 20] ouT,
2048X8 or 4096X4 organization a 5] 7] our,
e All inputs and outputs directly TTL
compatible ~ 7] 18] our,
* Pin compatible with EA4600 and EA4900 ~ [E] [17] ouT,
vee [ [76] ouT,
A |10 E A
A [T [14] oE,
A [12 73] AR
BLOCK DIAGRAM
Vee OE,
TS ?24
AR 0'—‘3——'——3
MO 00,
A O
3 0O 0,
mo—1g L Er M
A O ows 21
5 o9y 0 0,
A O 083 A %
6 THRU
Al0—=— & ' A ' MEMORY MATRIX
A O ! & DECODE
12 52 0 0,
e 1 %g ki —0 0
no—g B oo
A O = 17 4
Ap O E 16 00
1 14
(o]
GND OE,
ABSOLUTE MAXIMUM RATINGS!
PARAMETER RATING UNIT
Temperature range i e
TA Operating 0to 70
TsTG Storage -65 to +150
Pp Power dissipation Hermetic 1.25 w
Voltages on all inputs and -0.5to +7.0 Vv
supply pins

sinotics
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2600-F,I,N ® 2600-1 - F,I,N

ELECTRICAL DRIVE REQUIREMENTS 0°C < Ta<+70°C, 4.75V < Vcc < 5.25V

LIMITS
PARAMETER TEST CONDITIONS2.3 UNIT
Min Typ Max
Input voltage Address read, address input and Vv
output enable
ViL Low -0.5 0.8
ViH High 2.2 Vce
Output voltage TTL interface Vv
VoL Low data lo=1.6mA 0.2 0.4
VoH High data lo = -100uA 24 35 Vce
L Input leakage current Test pin at V = Vcc max, Other 10 uA
pins at ground
Icc Supply current Vce = Vee max 25°C 80 115 mA
Capacitance 0V bias, f = 1MHz pF
CiN Address input 5 7.5
Car AR input 5 75
Court Output 7 10
TIMING SPECIFICATIONS 0°C<Ta<+70°C, 475V < Vcc < 5.25V
TEST 2600 2600-1
PARAMETER TO FROM CONDITIONS2,3 : UNIT

Min | Typ | Max | Min | Typ | Max

CLOCKED MODE

Tcyc Cycle time 500 300 ns
Pulse width ns
ARpw Address read 300 | 150 100 50
Delay time ns
Tacc Output Address 450 550 200 300
TARD Output disturb | Address read 75 140 0 30
TLp Address lead time 100 30 50 0 ns
TLa Address lag time 150 70 100 50 ns
UNCLOCKED MODE
Teye Cycle time Standard 500 300 ns
Delay time ns
tacc Output Address 450 500 200 300
Tobbp Output disturb 0 50 0 30

OUTPUT ENABLE
(CLOCKED OR
UNCLOCKED MODE)
Delay time ns
Tco Output on Output enable 100 300 (50) 150
Too Output off Output enable 150 400 100 200

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 load = 50pF plus 1 standard TTL input.

sifnotics 243
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TIMING DIAGRAMS

CLOCKED MODE

—— TACC

. I $
—
ViH t-——Q—YCVC 1

ADDRESS i

READ v ! 4
L ARpy —— 1
| 1
Vin [<-TLD-><—TLG—>E

:\Nl:’?;gss Vi INVALID W muua%@nv% INVALID

VOH |<—TARD—
DATA OUTPUT \ OUTPUT VAOD 7
OUTPUTS (o, INVALID -/ INVALID
VALID
X
UNCLOCKED MODE (AR = VCC)
ViH
ADDRESS ADDRESS X ADDRESS Y ADDRESS Z
INPUTS VALID VALID VALID
iL | |
TCcYC | |
Tacc
~+———Topp —>|
VoH
/4
DATA OUTPUT , OuTPUT OUTPUT / OUTPUT ¥ ouTPUT
OuTPUT INVALID lNVALlD INVALID VALID / VALID
4 7,
OUTPUT ENABLE (CLOCKED OR UNCLOCKED MODE)
~<-SELECT INTERVAL.
Vi
OUTPUT
ENABLE v

VoH P
DATA  OUTPUT HIGH IMPEDANCE // OUTPUT OUTPUT _HIGH IMPEDANCE
ouTPUTS Yo VALID 7, /
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DEFINITIONS

Clocked Mode

1. Tcye, Cycle Time is the time between
successive address read pulses.

2. TLp, 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 after the 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. Tcye, 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. Topp, 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. Tpo, 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 outputenable
pulse.



CARD FORMAT

IDENTIFICATION CARDS

Column 8, 9

Custom designation “CN”

Column 10, 11, 12, 13,
Custom number (assigned
by Signetics)

Column 26-80
Customer identification

Basic part type

C REOOLACH ACME MEMOPIES P/N 136217-1
] 1 nmi 1 n
[} [ 1] [ ] ]
nMMGO0MBﬂﬂlﬂl)lﬂﬂﬂﬂGBDIHMMMMMI)IIIDMMHMHIHINM

EIDHGUMHDDU

§ nunsKIANE
llllHllll IIIH\1lHlIIIIIlIIIlI!lIIIIIII||l||l|llll|llllll|lll
22022222222222222222222222222222222220222222220222222222222222222222222222222222

Person responsible for reviewing Signetics
computer generated truth table

LU I R R B I LB I |
000RR000N000000000 0000000000000000000000000000000000000000000000000000000000
2121015 51110 12 LD TS 50525 4855457558601 2BV SS T Y T8I T2 DTS AT TNYM

HIVIIIHHIIIIH HH1‘|IHH!IIIIIIIIH1\IIIHI!IIHIIIIIIH|IIIHHHHHII|I|
22222222022222222222220222222222222222222222222222222222222222222222222222222222

o ETTM. SF.EMCINEERs FRCT. KR, \
i 1 nnn miui

Street address

22222222222222222222222222222222222222222222222222222222222222222222222222222222

& E500 WINLING POAD \
] LI LI B | ]
LI | }
UﬂﬂﬂllﬂlI]ﬂﬂﬂﬂﬂﬂﬂﬂﬂUﬂUDﬂDHﬂUBDﬂI]DUllﬂﬂl]UDUllﬂﬂﬂﬂﬂlll!Il!IHUI]MU(IOHMﬂﬂﬂDOOﬂﬂﬂUﬂDUUM
0 0324044060 61 S50 012006036810 ST
I\HHIIH1!!lIIII\IH\\HIH\\|I|H|||||1HIH]HH|||\111lIllHHIIIHH]IIIH

City State Zip

SOSUMMYUOL Fe CRLIFCRNIE Sanse
1 T nn n

n 1 1 m
ﬂﬂllDUl'BFDIDfM("‘QUD"“ uLDDLJﬂ"ﬁH!]UBHDFH]IJMEDMUGMMUBHHDDN\IE\TﬂﬂUUﬂl]ﬂl]

Wik s ik
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22022222222222 222222222222222222222222222222222222222222222022222222222

~

Company name
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3505152535055 54 51 S9 53 6061 26V MBS ST BB 1D

1

22222

nunKn e
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o FANLCM MEMTRIES IMC. \
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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. (Thisis 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.

245

B MO MEMORY



2600-1 16,384-BIT STATIC ROM—ADVANTAGES OVER THE EA 4600

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 marginin
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-
tary version of the n-channel was developed
to achieve the speed goal of 300ns access as
the major speed distribution under worst
case temperature, supply voltage 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 550ns 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 applications.

3. Anticipate future requirements for faster
ROMs. Microprocessors, for example, are go-
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2600-1 BLOCK DIAGRAM
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Figure 2

ing to single +5V 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 +5V supply and both
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Figure 3




2600-1 16,384-BIT STATIC ROM—ADVANTAGES OVER THE EA 4600

specify the supply current lcc = 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-
er consumption of 603mW (115mA X 5.25V).
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 Vgg. 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 50ns 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.

2600-1 MEMORY APPLICATION MEMO

Signetics 2600-1 20008 _ 6= 1 normalized
115mA

EA 4600 SO T 2 e 1 lized
115mA =4, = 1.8 normalize

Table 1 COMPARISON OF POWER SUPPLY REQUIREMENTS

SIGNETICS EA
PARAMETER 2600-1 4600 COMMENTS
ARpy Address read pulse 100ns min. 300ns min. Signetics 2600-1 is
width twice the speed.
Tcyc Cycle time 300ns min. 500ns min. Signetics 2600-1 is
twice the speed.
Tacc Address to output 300ns max. 550ns max. Signetics 2600-1 is
delay 250ns faster.
TLD Address lead time 50ns min. 100ns min. Signetics 2600-1 has
100ns margin over
EA 4600.
TLe Address lag time 100ns min. 150ns min. Signetics 2600-1 has
100ns margin over
EA 4600.
TARD Address read to Ons min. 75ns min.  No timing skews
output disturb
Table 2 CLOCKED MODE TIMING COMPARISON
CLOCKED MODE TIMING
r—‘ TCVC—>‘
ADDRESS
READ Tip
ADDRESS Wig "-
INPUT X X
VALID

DATA OUTPUTS X VALID

DEFINITIONS

1. Tcyc Cycle Time—The time between successive address read pulses.

2. T pAddress Lead Time—The minimum time required for the address to be valid prior to the falling
edge of the AR pulse.

3. T| @ 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 Address Read to Output Disturb Delay—The minimum time between the AR pulse and the first
output transition when a new address is present.

X v
X

B 2

—

Figure 4
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2600-1 MEMORY APPLICATION MEMO

The clocked mode is useful when cycle time is

greater than the minimum cycle where, for PARAMETER SlegoEoT:CS 4E: COMMENTS
example, in common bussed lines it is desirable N 600
to free the bus up as quickly as possible so that
it may be used to initiate another device be- Tacc Address to output 300ns max. 500ns max. Signetics 2600-1 is
tween memory accesses. Using the ROM in the delay 200ns faster.
clocked mode therefore eliminates the need for Tcyc Cycle time 300ns min. 500ns min. Signetics 2600-1 is
a set of input address latches. twice th d

2. Unclocked Mode . ’ . wice Theispest
The 2600-1 is fully static allowing it to be Topp Output disturb delay  Ons min. 75ns min.

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.

Table 3 UNCLOCKED MODE TIMING COMPARISON

UNCLOCKED MODE TIMING DIAGRAM (AR TIED TO Vcc)

The Signetics 2600-1 output will become valid

300ns from address valid. There is no timing ViH
skew between the minimum cycle and the
maximum access times. Figure 5 shows the AbpBESS b ADDRESS X >< ADDRESS ¥ >< apoRess 2
unclocked mode timing diagram and Table 3 L
presents a competitive comparison. [€————— Teve
-¢ Tacc -
ﬂ—‘ Tobp
Output Flexibility 0
The 2600-1 is configured as a 2048X8 bits [ 3874 auRYE OUTEUT "2( OUTRUL X oot SvALD
memory, however because there are sepa- s
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 DEFINITIONS
output enable signals (OE; and OE,) are 1. Tcyc Cycle Time—The time between application of successive addresses.
then used as AH and K”. Figure6 illustrates 2. Tace Addljess to‘Ou(put Delay Time—The maximum time between a new valid address and the
the 4096X4 organization. o S .
. Topp Output Disturb Delay—The minimum time between the address change and the first output

For applications that require the 8 bits of transition:

output data to be multiplexed onto a 4-bit
bus, the Output Enable signal (OE; and
OE,) must be timed serially so as not to Figure 5
garble the output data. Figure 7 illustrates
the 2048X8 organization.

Figure 8 shows the turn-on and turn-off 4096X4 CONNECTION DIAGRAM
timing diagrams. The turn-on and the turn-
off delay times dictate the minimum time

required to strobe data onto the bus. Vigg =+
CONTROL AR ———] I 5
It is desirable to have as quick aresponse as 18
possible in order to minimize these over- > A, ——z 22 0, g——>
head delays. > A 22 o, »— DATA
> A, . e 0, P OUT
The 2600-1 has 550ns (TCO + 2 TDO) of Lieh 5 20 i >
overhead while the EA 4600 has 100ns of P e
By ; . ADDRESS ‘ 7
overhead. The bus is in an indeterminable INPUTS =3 As = 260041
state during this time period and cannot be - A, ——
used to transmit information. S Ay :; i 0, —
> — e o —
> A, ! 0
15 16
& A, o,
24]14 1
OE, O,

é

Figure 6
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2048 X 8 MULTIPLEXED ONTO A 4-BIT BUS

CONTROL

—> A,

ADDRESS
INPUT

— OE,

OUTPUT ENABLE 2 —3» OE,

OUTPUT ENABLE 1

0O, ——‘——>

T
7 DATA

. OUT
Lo

o,

0,

Os

vee = +8V
13 19
2 23
3 21
4 21
5 20
6
7
] 2600-1
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15 16

Os
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Figure 7

0,

TURN-ON/TURN-OFF TIMING DIAGRAMS

OE,

l

-

I —>| |«mo

DATA OUT 0-3
OUTPUT VALID

DATA OUT 4-7

=

OUTPUT VALID ]

Figure 8
SIGNETICS EA
PARAMETER 2600-1 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 +5V 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

Sifnotics
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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 is fixed during
the masking process. These three program-
mable chip select inputs, as well as OR-tie
compatibility on the outputs, facilitates easy
memory expansion.

250

The 2616 read-only memory is fabricated

2616-F,I,N  2616-1 - F,I,N

PIN CONFIGURATION

with n-channel silicon gate technology.
This technology provides the designer with F,ILN PACKAGE
high performance, easy-to-use MOS cir-
cuits. Only a single 5V power supply is
needed and all devices are directly TTL &[] 2] vee
compatible. A [2] 23] &
e 22] A,
FEATURES &3] ——
® Single 5V power supply -
® Guaranteed 350/450ns access time * ] 2ol cs,/e8 e
e Directly TTL compatible—all inputs and A [€] 9] A
outputs A [7] 78] cs, /T5; /NC
e Three programmable chip select inputs A [E] e
for easy memory expansion or no con-
nection option a2 2]
e Three-state output—OR-tie capability o, [10]} [75] o,
e Fully decoded—on chip address decode 0 E\ [72] o,
* |nputs protected—all inputs have protec-
tion against static charge o [ ] e
BLOCK DIAGRAM
0, 0, 0; O, Os O O; O,
~——OvVee
I l <«——Q GND
OUTPUT BUFFERS ne%g'os
P T
o T
fPp— CHIP
SELECT
A @ PROD.
i - R A" i
y S o
2 9 |=— CS,/TS,
Z 1y o |
" 2 b 16,384 BIT CHIP
Ni——t & F: CELL MATRIX e |—— cs.res,
T 2 = BUFFERS
<
Ay m—
l~— Cs,/TS,
Ry ===
-
ABSOLUTE MAXIMUM RATINGS!
PARAMETER RATING UNIT
Temperature range °C
Ta Operating 0to 70
TstG Storage -65 to 150
Supply voltage to ground potential -05t07 Vv
Applied voltage \
Input -05t0 7
Output -05t07
Pp Power dissipation 4 '

SiNOtES
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DC ELECTRICAL CHARACTERISTICS Ta=0°Cto70°C, Vcc = 5.0V + 5% unless otherwise specified

PARAMETER TEST CONDITIONS NS UNIT
Min Typ Max
Input voltage? Vv
ViL Low -0.5 0.8
ViH High 2.2 Ve
Output voltage Vce = 4.75V Vv
VoL Low loL = 1.6mA 04
VoH High lon = -100xA 24 Vce
I Input load current Vce = 5.25V, OV < VN < 5.25V 10 uA
ILo Output leakage current Chip deselected, Vout=0.4V toVcc 10 kA
Icc Supply current Output unloaded, 115 mA
TA=25°C, Vcc =5.25V, ViN=Vce
Capacitance3 TA=25°C, f=1.0MHz, all pins except pF
pin under test tied to ac ground
CiN Input 7
Co Output 10

AC ELECTRICAL CHARACTERISTICS Ta=0°C to 70°C, Vcc = 5.0V + 5%, Output load = 1 TTL load and 100pF,
Input transition time = 20ns, Timing reference levels: Input = 0.8V and 2.2V,
Qutput = 0.4V and 2.4V unless otherwise specified.

address change delay

PARAMETER i St UNIT
Min | Typ | Max | Min | Typ | Max
tacc Address access time 450 350 ns
tco Chip select delay 200 150 ns
toF Chip deselect delay 200 150 ns
toH Previous data valid after 20 20 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 -0.5V will be clamped and may cause
damage to the device.

3. This parameter is periodically sampled and is not 100% tested.

TIMING DIAGRAM

ADDRES:
INPUTS

CHIP
SELEC
INPUTS

ENABLED

DATA
OUTPUTS

HIGH /
IMPEDANCE iee IMPEDANCE

SiljnOtiEs
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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.
Column 1-4 Ward Code Column 79, 80
Basic device Column 26-78 Truth Table
number Customer name and part number
F1f fﬂ CCIEr 01 fﬂ’?FPFﬁ Nu”f ANL PPFT MUMFEF DUT TO COLUMN 72
1 1 o1eLn n 1
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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-
dress for 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 Cs1/CS1/NC Chip Select Log-

ic Level (If low selects chip,
punch “0”; if high selects chip,
punch “1”; if no connection,
punch “N".)



PROGRAMMING

INSTRUCTIONS

2616 (Cont'd)

22 CS2/CS2/NC Chip Select Log-
ic Level

23 CS3/CS3/NC Chip Select Log-
ic Level

26-78 Customer |dentification

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 (Ap =
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 (Op = LSB)
for initial input address. EX-
AMPLE: Column 7 is upper 4
bits.

0 0
7--—-0
10100101
—

A 5

1 1
Col.7 Col. 8

9-10 Output data for initial input
address +1.
11-12 Output data for initial input
i 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 (Ap = 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 (Og = LSB) for
initial input address. EXAM-
PLE:

0 0
7----0

10100101
S
2 4 5

Col. 5t t Col. 7
t

Col. 6

Output data for initial input
address +1.
Output data for initial input
address ﬁ'-2.

47-49 Output data for initial input

address +14.

Sifnetics

50-52

79-80

2616-F,I,N  2616-1 - F,I,N

Output data for initial input
address +15.
ROM truth table number (may
be left blank).

Binary Format Data Cards

COLUMN
1-5

16-23

25-32

34-41

43-50

52-59

61-68

70-77

79-80

INFORMATION

Decimal equivalent of the
binary input address (Ag =
LSB). This is the initial input
address and is punched right
justified, that is, 00000, 00008,
00016, etc.

Binary output data (Op = LSB)
for initial input address. Out-
put data can also be punched
with a“P”oran “N” instead of a
“1” or a “0,” respectively.

0 0
7-mmeee 0
10100101

Col. 7 1 t Col. 14

Output data for initial input
address +1.

Output data for initial input
address +2.

Output data for initial input
address +3.

Output data for initial input
address +4.

Output data for initial input
address +5.

Output data for initial input
address +6.

Output data for initial input
address +7.

ROM truth table number (may
be left blank).
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-2617/2617-1

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 well as OR-tie compat-
ibility on the outputs, facilitate easy memory
expansion.

254

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 5V power supply

e Guaranteed 350/450ns access time

® Directly TTL compatible—all inputs and
outputs

e Two programmable chip selectinputs for
easy memory expansion or no connec-
tion option

® Three-state output—OR-tie capability

e Fully decoded—on chip address decode

e Inputs protected—all inputs have protec-
tion against static charge

BLOCK DIAGRAM

2617-F,I,N @ 2617-1 - F,I,N

PIN CONFIGURATION

F,I,N PACKAGE

a [
A 2]
NG
NG
NG
NG
[
"]
"
o @
o [
aNo [1Z]

E Vee

20] cs,/CS,/NC
[79] NC

78] cs, /T8 NC
[76] 0,

],

E]o.

0,0; 0; O, Os O O; Op
<+—O0V¢c
I oo
Ay — c.s.
o OUTPUT BUFFERS DECODE
A —
Az — %ﬁvozconsn 1 OF 16X8 o
1)
8 EEESRRAEDY -
Ay — é
7 I— § - T
Ay — Z |4 35 le—cs,/TS,
1] o
A —4 2 H 8 16,384-BIT
E o CELL MATRIX CHIP
A— B8 H 8 SELECT
< Q INPUT
Ay — — > BUFFERS
Ap — = le— Cs,/CS,
() (-
ABSOLUTE MAXIMUM RATINGS1
PARAMETER RATING UNIT
Temperature range °C
Ta Operating 0to 70
TstG Storage -65 to 150
Supply voltage to ground potential -05t0 7 Vv
Applied voltage \
Input -05t07
Output -05to7
Pp Power dissipation 1 w

Silnotics




2617-F,I,N ® 2617-1 - F,I,N

DC ELECTRICAL CHARACTERISTICS Ta=0°Cto 70°C, Vcc = 5.0V + 5% unless otherwise specified

PARAMETER TEST CONDITIONS A LiER UNIT
Min Typ Max
Input voltage? Vv
Vi Low -0.5 0.8
ViH High 2.2 Vcc
Output voltage Vce = 4.75V Vv
VoL Low loL = 1.6mA 0.4
VoH High loH = -100A 2.4 Vece
ILi Input load current Vce = 5.25V, OV < Vin < 5.25V 10 HA
ILo Output leakage current Chip deselected, Vout=0.4Vto Vce 10 kA
Icc Supply current Output unloaded, 115 mA
TaA=25°C,Vcec =5.25V, ViNn=Vce
Capacitanced TaA=25°C,f=1.0MHz, all pins except pF
pin under test tied to ac ground
CiN Input 7
Co Output 10

AC ELECTRICAL CHARACTERISTICS Ta=0°C to 70°C, Vcc = 5.0V + 5%, 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.

2617 2617-1
PARAMETER - " UNIT
Min | Typ | Max | Min | Typ | Max
tacc Address access time 450 350 ns
tco Chip select delay 200 150 ns
toF Chip deselect delay 200 150 ns
toH Previous data valid after 20 20 ns

address change delay

NOTES

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent
damage tothedevice. 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 implied. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability

2. Input levels that swing more negative than -0.5V will be clamped and may cause
damage to the device.

3. This parameter is periodically sampled and is not 100% tested.

mos MEMORY

TIMING DIAGRAM

ADDRESS
INPUTS

CHIP
SELECT
INPUTS

ENABLED

DATA
QUTPUTS

HIGH HIGH
IMPEDANCE tace IMPEDANCE

Sifnotics 255




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. 22),

designation such that “0” low selects

“CN" Column 15-19  or “1” high selects or “N” is no connection
Column 1-4 Word Coded Column 79, 80
Basic device Column 26-78 Truth Table
number /Customer name and part number

g COPED 1 CUITOMER MEME ONT FeRT MUMPER CUT TD COLUMN 79

1 1 1 1 1 1 (1} 1

1 1 mairg oo N1 [

ﬂDﬂDﬂﬂﬂunﬂﬂﬂﬂlﬂﬂﬂUUIIIﬂﬂﬂouﬂﬂBUDUDHnﬂﬂUIﬂUIDIUﬂﬂDlluIUﬂﬂﬂﬂlﬂDDﬂlBﬂﬂDUﬂvﬂﬂ
42830 1370030353611 2009 40,41 04340646 4700655061 5253545556 57558 8301 62 15465 6667 BE IO 1) 12T IO 16T 0NN

HIIIIHll|I|||\\IIHVIIIIHlIIIIHIIIIIIIIIHIIIIHIIIIIIIIIHIIIIIHHI
2222222222222222222202222222222222222222222202222222222222222222222222222

Person responsible for reviewing Signetics
computer generated truth table

COBTTH. SPLENGINEERs FROD. MGF. N\
1L 1 nmnn mii

T i

00000100 0NO0000000T000000000000000000000000000000000000000000800000000

0
107102051405 16 118192020 2020 0252677 02030 T 3033343536 30 38043 7 4 0445 6647010555 525354555657 58 8 61 6762648566 67 6868 1071 1273 7475
1

lVIll}ll|l|ll?l\ll||lIIIIYY\IIIII)IIT\\||||!II||IlllI!|IIIIIIIIIIIIIII

0
'
1
M22222222222222222222222222222222222222222222222222222222222222222222222

1
ooommoo0g
123485713
(A1 ARRRARI
222222220

Street address

- 300 WINDING ORI N
[ ] it n
11 n
DODORNONDD00000000 000000000080 00000000000000000000080000008000000000000000000000
el b 05155 B SR RN R T

lY\\1!Il|lIllIlllIlllI!lIYY\llIllIYYlIIIY\!|W1|Ill|l||l||11||l!]lllllYlIIIllll!!
22222202222222222222222222222222222222222222222222222222222222222222222222222222

City State Zip

O OSUNMYYELEs CRLIFDRNIR 240%¢€ \
1E N n

mor1m

nullun||unnloononnuunnnoonlonounnnaoouunnaonoaounnnonnnnnnnununanuuunnnnnuunnnnn

llllll\lllllIIIIIIIIIIIIIIIIIIIWIIIII)Y\IIIIIIIIIIIIII‘IIlllllllllllllllllllll!l
22022222222222222222222222222222222222222222222220222222222222222222222222222222

Company name

& FANIOM MEMDRIES INC. N\
[ ] I nmn

mam ]
Q0M000000000000000000000000000000000000000000000000000000000000000

0 000

70 I TII2 13001 161710182071 22202015 7620 2028 3630 23330 363631303940 414245 444546 47 40495051 525354 555657 S0 S8 808162630 65 8667 GV TATI T2 13T TS TR 1T IR TA 00
1

2

IR RN RN R R R R R R R R R R R R R R R R R RN RN R AR AR RRR AR
22222222220222222222222222222222222202222222222222222222222222222222222222
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2617-F,I,N  2617-1 - F,IN

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 (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-
dress for 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/CS1/NC Chip Select Log-

ic Level (If low selects chip,
punch “0”; if high selects chip,
punch “1”; if no connection,
punch “N".)



=26 72611

PROGRAMMING
INSTRUCTIONS

2617 (Cont'd)

22 CS2/CS2/NC Chip Select Log-
ic Level

Customer Identification

ROM Truth Table Number
(may be left bank)

26-78
79-80

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 (Ag =
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 (Op = LSB)
for initial input address. EX-
AMPLE: Column 7 is upper 4
bits.

10100101
— -~

A5
tot
Col.7 Col. 8
9-10 Output data for initial input
address +1.

11-12 Output data for initial input
; address T2.
| |
67168 Output éata 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 (Ag = 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 (Og = LSB) for
initial input address. EXAM-
PLE:

10100101
N
2 4 5

Col. 5t t Col. 7
1

Col. 6
Output data for initial input
address +1.

Output data for initial input
address T2.

I
Output data for initial input
address +14.

Sifntics

2617-F,I,N  2617-1 - F,I,N

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 (Ag =
LSB). This is the initial input
address and is punched right
justified, that is, 00000, 00008,
00016, etc.

Binary output data (Og = LSB)
for initial input address. Out-
put data can also be punched
with a“P”oran “N”instead of a
“1” or a “0”, respectively.

7-14

10100101
Col. 7t t Col. 14

16-23 Output data for initial input
address +1.

OQutput data for initial input
uddress +2.

Output data for initial input
address +3.

Output data for initial input
address +4.

Output data for initial input
address +5.

Output data for initial input
address +6.

Output data for initial input
address +7.

ROM truth table number (may
be left blank).

25-32
34-41
43-50
52-59
61-68
70-77

79-80
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2513-1,N
FEATURES TRUTH TABLE PIN CONFIGURATION
e Standard 7X5 dot matrix fits well
e TTL level interface signals ok Sureut I,N PACKAGE
e Tri-state outputs 0 Data
o Direct, low cost interfacing with TTL, 1 Open vae [1] 24] vee
DTL, CMOS and Signetics MOS 2500 ne [Z] 23] Ne
series ne [3] [22] A
our, [4] 21] A,
our, [5] E] ™
our, [6] [79] A
our, [7] E] As
ou, [&] [17] A,
Ne [9] [76] A,
anb [10 [15] A,
CHIP ENABLE E [14] A,
voo [12 [13] NC
BLOCK DIAGRAM
0, 0; 0; 0. 05
00000
Vee Voo
ce O—
O A
OUTPUT BUFFERS
_____ 5 o e
z 8
Vee O— EQ —O A
MEMORY MATRIX : ‘3 z
2560 BITS,
Voo O— i —o
_____ :
-0 As
COLUMN
Vee O— ADDRESS DECODER O A
S84
A, A, A,
ABSOLUTE MAXIMUM RATINGS!
PARAMETER RATING UNIT
Temperature range °C
Ta Operating 0to 70
Tsra Storage -65 to 150
Pp Power dissipation at Ta = 70°C2 730 mW
Input3 and supply
voltages with respect 0.3 to -20 Vv
to Vcc
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2513-I,N
DC ELECTRICAL CHARACTERISTICS Ta=0°C to 70°C, Vcc = 5V £ 5%, Vpp = -5V * 5%,
Vg = -12V + 5% unless otherwise specified.4.56.7
PARAMETER TEST CONDITIONS e UNIT
Min Typ Max
Input voltage8 \"
ViL Low 0.6
ViH High 3.4 5.3
Output voltage One TTL load \"
VoL Low -5 0.4
VoH High 3.0
] Input load current VIN =-5.5V, Ta =25°C 10 500 nA
ILo Output leakage current Vour = -5.5V, Ta = 25°C, Vce = Vce 10 1000 nA
Supply current Outputs open mA
Ibp Voo 12 15
lag Vaa Vce = Vce 10 25
Capacitance pF
CiN Address input f=1MHz, Vi4 = Vce, 25mV p-p 10
AC ELECTRICAL CHARACTERISTICS Ta=0°C, to 70°C, Vcc =5V * 5%, Vop = -5V * 5%, Vag = -12V * 5%,
unless otherwise specified.
LIMITS ,
PARAMETER T0 FROM | TEST CONDITIONS UNIT ([
Min Typ Max
Access time See ac test setup ns o
tca Character (CM2140) 500 600
trRA Row (A1-A3) 450 500
tce Output Chip enable 150 w
NOTES E
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 derated on a +150° C maximum junction
temperature and a thermal resistance of 110°C/W junction to ambient. o
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 Vi = Vcc
-1.85V and ViL = Vcc -4.15V.
TEST LOAD CIRCUIT TIMING DIAGRAM
|
W 5.0v
CHARACTER
4 ADDRESS | 0.4V -

Vec
AN 2513 Om

ROW ADDRESS
0.4V
(A-As) ov
OUTFUT 3.0 | 3 ov
10i-0 oav | 0.4v
Z-!CAQ—I L—ea—'nA-?

tca = Character access time
tra = Row access time

Vpp GNDVGg ce
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CHARACTER FORMAT

ROW ADDRESS

ROW ADDRESS

OUTPUTS
Ay A; A, Oy o, 0, 0, O
0 0 0 0 0 0 0 0
0 0 1 0 i 1 1 0
0 1 0 1 0 0 0 1
0 1 1 1 0 o o 0
1 0 [] 0 1 1 1 o
1 0 1 0 0 o o 1
1 1 0 1 0 0 0 1
1 1 1 0 1 1 1 0

EXAMPLE 'S’

CHARACTER ADDRESS

COLUMN ADDRESS

A As | A | Ar | A | A

AsCll

CHARACTER 1 1 0 L 0

ORGANIZATION AS
CHARACTER GENERATOR

A 6-bit binary address (A4-Ag) selects 1-of-
64 matrix characters arranged 5 dots hori-
zontally and 8 dots vertically. A 3-bit binary
address code (A1-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
A1-Ag.

CUSTOM DEVICES

For unique custom memory patterns, this
form should be used to transmit coding
instructions. The nomenclature for a cus-
tom device will consist of the basic product
type followed by a unique CM number as-
signed by Signetics, i.e, 25613N/CM2141.

e Programming with punched cards:
For maximum accuracy and minimum costand
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.

260

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

=2

2513-I,N

IDENTIFICATION CARDS

Leave columns 22, 23, 24, 25 blank

Indicates comment card for assignment of CM No. by Signetics

Basic\ part type Customer P/N identification

CHETITS ES13pK0M FPNITM MEMOFIES FrH 1258161

mwin 1 [ ] 1 n

11 rtnnm [} ]
B00000000000000000000000R0000000000000080000000000000000000000

0
S0 BARDUBKTNHRN RARB RN T
1
2

I
llllllllllllllll)llIIIH|\III\IHllllllll”llllllllllll|||)IIIIH||1|II
2W2020222222222222222222222222M2222222202222222222222222222222222222222

Person responsible for reviewing Signetics
computer generated truth table

)

T 1L m
000NR000R0000000000H000000000000000000000000000000000000000000000000000000000000
$3 I N AL 515240451960 5040 061 20603 TSRV D 1 IS 61T ISR

IIIIHHIIIIHHI IHHIVH\!\IlIIIH1IIlIH\IIIl|HHIlII|II|IIIII|IIIH)HIIII
22222222022222222222222222220222220222506222222222222222222222222222222222222222

Street address
FE00 VINLING FORD N
i n

11 n
B000000000000000000000000000080000000080000000000000000000008000080000000
faitdibidide LI 0 0S5 DGO MR AT S SIS

DUBBANON
‘)Vllllll\ll\III\IIIIllllll|Il||ll|||lll¥\lIlllllllllllIlllllllllllllllll
2222222222222222222222222222222222222222222222222222222222222222222222 222

State Zip

S SUMPYNRLFy CBLTFTRRTE 92087
1 n
nm o 1 m

DllﬂGUIﬂﬂﬂBDBOﬂDUﬂﬂﬂolﬂﬂﬂﬂﬂvﬂﬂfuﬂUﬂDﬂﬂﬂﬂBﬂUDDHﬂﬂOﬂDﬂﬂUDBDﬂUﬂﬂﬂﬂﬂﬂﬂﬂﬂllnﬂﬂﬁﬂ
SET8 IRy :

1
?

1lllIl||llHIllll‘lll\H]IIlll 'IHI|'II]|||I\Illl|IIIHIIHHIIIIH\HIH)

22222222222222222222022222220222222200202022222222220028 2020020222022

Company name
< FENDCM MENMTFIES INMC,
11l omn
INRINNI 1
MMIHIIIﬂU(IUMDIVJﬂMDDDMMMDMDIIGMMOUIIMUODDHIIIIMM!MDMIIMDDMDMDI!IIDHM

00
11
IIIIIIl)l|II||II|)|||Illlll|Ill!illIIIIIIIII||IV|ll|IIIIIIIIIIIIIIIIIII’!!lIIIII
22222222222222220222222222222222222222222222222222222222222222222222222222222222

SNOtiES
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2513-I,N
CARD FORMAT (Cont'd)
DATA CARDS
Character number
Outputs 05 — 01 respectively (Data card number)
(LA T8 06 B O A1 S 15 O o O O O T S T GO L 8 G 8 Ml il
lﬂlIﬂUHDHMMHMHUEMD' oo0000M00
H|H|IHI|I!HlllIHIlllH.lllHIHHIIHlHIlHl (RRRRRER]
222222222222222222222222220222222222222202222222220 20220824 0222222022222222222202
Row address
000 001 010 011 100 101 110 111
OO0 01110 JORTL 10111 10E0L 1P11Y J000r 01190 ree
V‘llllﬂﬂﬂ 000000 MIUMDODMOHDDMMM“D
n Hl!IHHII!IHIHIHIHIIIHIIHI
2222222222222222222222222222222222222222222222222222222222222222222222222
Basic device type
Leave columns 10, 11, 12, 13 blank for assignment of CM No. by Signetics
2513N8X/CH
1
11
00000MRO0000000000000000000000000000000000000000000000000000000000000000000000000
23 €800 0800210101310 H D202 202052620 2000030505 60090023 6450600845 520555451506 601 QGRS A1 88311 LSS 671 0 o
IR RRRT ARR RN R R R R R R AR R R RN R R R AR R R R RN R RN R RN AR RERRRRR AR RRRERE N
2
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.
261
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2513-1,N

ASCIlI CHARACTER FONT

| ) [

I=I-Iel=el=] I=I=I=I=1=] [I=I=Iel-I=] =] ]~To ~[~]~Tolo]~ ~[~[~[~[o]~ =1~ [-]
T ] 1
| m
I ] 1
[eI-I-[e]=]e] IDEEEEE BEREEEE [eI-I-I-T-T°=] [eI=I-I=l=Tr] ofr[rlr[o]~ [eI-T-Tol-I-]
[=I=el-T=l=]e] [=I=eI-I-T=l=] [=I=I-I=l-Te] [=Iel=I-I-T=] [=Iel-T=eTel-] r[el-I-[e]~ [=Tel-Te]-1-]
H 111
| -
1 T
Elel=I=I=Is] EleEI=l=1s] EEEEI=] ElE=Is515) ElelI=Is1-] [STeI-TSI-I-]

|

EREREREE

EI=Ielelsls] EFl=lel=Iela] FIeEI=1s] ~[Iel-I-1=] EI=Ielelal—] EI=Iel=Ie1-] FI—Ielel-1]
[
[EI=Ielelele] [EI=Iel=I=Is] EI=Ielel=1a] EEeEEn EI=Ielel=l—] EBIEle=I=1=] [EI=Ielel-1-]
I 1
LT } D
[Ie[ee]o]e] [=Islel-Tele] [=IeT=Tel-T=] [=Ielel-I-1=] [=IeTelelel-] [FIelel-Tel-] [=Ie[e]o]-]-]
i & |
[eleleTele]e] [eT=el=I=T=1=] [eTeI=Tel-T1s] [elsIsI=T-T=] [ElelelelelA] EleEr=Ie1-] [EIsT=leI-1]

dddacdd

For upper case order CM2140; For lower case order CM3021.

5]
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FEATURES

e 5V TTL level input signals
e Tri-state outputs

e Direct, low cost interfacing with TTL,
DTL and Signetics MOS 2500 series

2516-1,N
TRUTH TABLE PIN CONFIGURATION
CE OUTPUT I,N PACKAGE
0 Data
1 Open CHIP ENABLE [T | 23] vee
ne [Z2] 23] vao
outpuT 8 [3] [22] A,
output 7 [4 [21] A
outpuT 6 [ ] [20] A,
outpuTs [6 | [79] A
output s [7] 78] A,
outpuT 3 [8 | [17] A
outpuT 2 [9] [16] A,
outpuT 1 [10] [15] A,
G [17] [14] A,
voo [12 73] nc
BLOCK DIAGRAM
0, O, Oy O, 'Oy O Oy Os
(eXe} Q 00000
Vee Voo
ce O
O A
OUTPUT BUFFERS
_____ 5 0%
=8
() — o
Yaa MEMORY MATRIX 1 ‘E a ok
(3072 BITS) 1 s 3
Voo O ﬁ'é‘ O &
Q
————— <
Yooz O— O As
COLUMN
Vee O— ADDRESS DECODER O A
T S
A, A, As
ABSOLUTE MAXIMUM RATINGS1
PARAMETER RATING UNIT
Temperature range °C
TA Operating 0to 70
TstG Storage -65 to 150
Po Power dissipation at 70° C2 730 mWwW
Input3 and supply voltages 0.3 to -20 Vv
with respect to Vcc
263
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2516-I,N
DC ELECTRICAL CHARACTERISTICS Ta=0°C to 70°C, Vcc =5V * 5%, Vpp = -5V + 5%,
VGgG = -12V + 5% unless other noted.4.5.6.7
LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max
Input voltage8 Vv
ViL Low -5 0.6
VIH High 3.4 53
Output voltage® Y
VoL Low loL = 1.6mA -5 05
VoH High lon = 100pA 3.8
1Ll Input load current VIN =-5.5V, Ta =25°C 10 500 nA
ILo Output leakage current Vourt = -5.5V, Ta = 25°C, Vce = Vcc 10 1000 nA
Supply current Outputs open mA
lop Vobp 14 21
laa Vaa 8 12
Capacitance pF
CiN Address input f = 1MHz, ViH = Vcc, 25mV p-p 10
AC ELECTRICAL CHARACTERISTICS Ta=0°C to 70°C, Vcc =5V + 5%, Vop = -5V * 5%,
Vaag = -12V £ 5%, unless otherwise noted.
LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max
Access time See test load circuit ns
tca Character 500 600
tcLa Column (A1-A3) 400 500
NOTES
1. Stresses above those listed under Absolute Maximum Ratings may cause permanentdamage 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 elevated temperatures the device must be derated 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 Vit = Vcc
-1.85V and VL = Vcc -4.15V.
9. Vcc tolerance is +5%. Any variation in actual Vcc will be tracked directly by Vii, ViH and Vo, which
are stated for a Vcc of exactly 5V.
TEST LOAD CIRCUIT TIMING DIAGRAM
1
y +5.0V
fa.ov
v, CHARACTER ADDRESS 4
(As-Aq) ' ov

Vec
AN 2516 Oy

Vpp GND Vgg CE

L1

A 3.0v
v, OUTPUT io
© (0,-04) ; o8

tca = Character access time
tcLa = Column access time

f 3.0v \ / \---+s.ov
v, COLUMN ADDRESS \
P 0.4V -

+tsv

ov
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COLUMN
ADDRESS

ojlojo|o|o]|oO]O,

ofof1X1X1]0]|0;

of1Jofojlof1)] 0O,

0f1J0|0(0|0[0O, OUTPUTS

o|of1X1 X1} 0[O,

0ojJojo|ofo0fK1]O,

ofgi1jJojojof1JoO,

olof1X1X1]o|o.

CHARACTER ADDRESS

o
o
o

r ASCII
CHARACTER

Undefined (column) addresses resultin “1” level
(high) outputs.

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 costand
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

2516-1,N

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 the truth
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.

APPLICATIONS DATA
Output Interfacing Notes

The tri-state outputs on this device exhibit 3
states:

1. “1" = Low impedance to +5V
2. 0" = Low impedance to -5V
3. Off = High impedance, 10m

The off stateis controlled by the 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 (As-Ag) selects 1-of-
64 matrix characters arranged 6 dots hori-
zontally and 8 dots vertically. A 3-bit binary
address code (A1-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

IDENTIFICATION CARDS

Leave columns 22, 23, 24, 25, 26 blank
for assignment of CM No. by Signetics

Indicates “comment” card

Basic part type

Customer P/N identification

ES1ENKCH

2202222222202

PANTIOM MEMOFIES FoN 1

¢ rrFTIL 2
min 1 L] LI ]|
L | rrmnm
unlnnunun 4Jlln31unauunnnounonuuunlnnlunaunoaupnouuncnnnunnnam 00000000000
1lIH11HH1Hl\1llH1HIIIHHIHIH1W‘I‘I.NII‘VUI.IIWYWH;IMIYIIIHHI\; ‘fll\i\mmn”fy'x'\"xﬂ

Person responsible for reviewing Signetics

computer generated truth table

1T, EEF« FRIT. ¥I°F,
11

I 11 Lm 1
unnlluunlnannnrnnrnlunnnununu
HIHHHHH w.HHH‘H!III
222222220222222222222222722222222202227 2%

ﬂﬂﬂﬂﬂﬂl]l]ﬂﬂﬂﬂ[)DI]I]I]I)UUUUUUDUUUUDHUGUUUDUBUHMMDD
WM e i
lHH!l'HHllHHIHIIHHHIH\HII!HIIHH

~

| IS 6T I

Street address

< IE00 UINLING FORD
1 LI LI I | ]
L n

0000B@0R000000000000000000000000000000000000000000000000000000000000000000000000

1esETEswIRDN

IIHIIHH|IIH)HlH\IIH\!IIIHlI\1lIIIIH\!IIIHVIHHIIIHHIIIHHHHVIHH
22222222222222222222222222022222222222222222222222222222222222222222222222222222

\

€240 4547 0435051325154 5 5 57559 081 820 6455 5 675063 10 1

City State Zip

O OSUMMYURLEe CRLIFCRNIS 2086
1 Il n n

uxnUD

Hllﬂﬂ"ﬂﬂulﬂﬂvﬁﬂﬁ“1Uﬂ"ﬂﬂl!lﬂDﬂUDJD][‘UDﬂUﬂﬂﬂﬂﬂﬂﬂUDU[lﬂﬂMﬂﬂﬂl!ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂwﬂﬂﬂﬂﬂﬂwﬂ
lllHlIllY \|Ill]llIHlllllHllIHll\\\VlHH1IIH1lI\\VIIHHIIHHIHIHHII\\
220222222222222222222222222202222220222222222220222022222222222222222222022222222

Company name

< FANDCM MENTRIES "IN,
111 I mnmn
rrnnLm 1

DI]I]IIlHHHl]ﬂBHOIHﬂﬂﬂﬂUUHNOUIlﬂﬂﬂﬂllﬂ0ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂDHUMﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂnﬂﬂﬂﬂﬂﬂ

DOZIYIIS T 1092021 20232025 2620 10203031 32303435 36101039 4041 42030445 66 4) 40435051 5259 54855651 SA58 6061626364 656661 5058 7011 1213 14TS 1S 11 NI 00

llll\!lll]l!lIIIllIIIIHHIIIIH1lll!!l|IIlIlllIIIIHIHHHIIIHV!IIHIIHHHI
22222222222222220222222222222222220222222222222222222222222222222222222222222222

~
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CARD FORMAT (Cont'd)

DATA CARDS

Outputs Og — O1 respectively Decimal character address
(Data card number 001 — 064)

POOOOOOE 00111111 10100000 00001111 10101010 00QOCNOC 01e
(THIS EXAMPLE ILLUSTRATES OUTPUT SEQUENCE)
lllllllunnnnnununounnonnnauonnlu

IIIIIIIIINMNHI
o nirunKINNN
Illllll!lI!HIIllll n I)IIll!llllllllllll!llllllllllllllllIIII

Column address (A3.A2A1)

N \ \ NN\ N
000 001 010 011 100 101

Legopeect 00000011 11110011 0CCIIELL 11000C00C COCCOOOC 1€

(THIS EXAMPLE ILLUSTRATES COLUMN ADDRESS SEQUENCE)
n|ul mo |naoaunullnonlllwunuounll

BOEN000000000000000000000000000

] SHASESHSTSH SN B0 R2ED WIS 8647 RNRY ) 123 IATS 1611 0N TY 08

e 20
IlllHlIlllllllll llllll'l”lll 'llllllllll|l|lll|l|!|||”|IlHllllHIl!llIlll
22222222222222222222222222222222222222222222222222222222222222222222222222222222

Basic device type

Leave columns 10, 11, 12, 13 blank for assignment of CM No. by Signetics

2S1ENX/CM
]
ey (HEADER CARD)
nnaunllnnnnnnnaunnnannnunannnnnnnunnnnnunnununuuunnnounonunnannunuuun 000
IlllllllIII||ll|Illllll|l|l|\l!ll|llIIllllIII\I\\llll?llll\\llllll;l\\ 11
§22222222222222222222222222222222222222222222222222222222222222222222002220000 02

Character number is in columns 78, 79 and 80.
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2516-1,N

ASCII CHARACTER FONT

wowmnicos il

[EI=I-Telels]

[EI=IcT-Tels]

EEEEETS]

G I §

[=I=I=I-I-]=]

=l=I-Tele]l~]

[=I=I=I=[=]~]

I

[EREER

T

EI=II=I=1=

DEEEEE]

[eI=I-I=I=T=]

DEEEEO)

DEEOCE)

—

[I=el-I=l=le]

[=Iel=I-I=]°]

[=I=]-I=]-]e]

[Iel-Tel=l"]

[=Iel=I=I=l-]

REEEREGE

CEIEEEEE

-

= T 1
I _ _ n
1 1
[EIsI=I=TeTe] [elel-I-T=]=] GEEREE BREEE0] [ElsI=IeIsT] [EIsI=I-Tel= [EIel=Tel=1-] [EIel-T-1=1-]
| 11117
T 1 -
1
EI=Ielels1s] EEel=I5Ts] EEEEEE] EEEEEE] EI=IElElel] EEEEIEE] CEOREE EEEEEI
9
I .
)
[el-Iel=Tl=]°] [el-Tel-T=T=] [EI=I=eT=eI-Te] [eI=Tel-Ir12] [el=I=elelol] [eI=Iel-T=1~] [el-Tele]~1-] (eI-[el-I-]-]
[ I
g 150 17
EeEEEE] ElelEl=Ie1s] [EIelelel=15] EleEEI=IE] EleleElsl=] ~Telel=Tel= [EIelEle=1=] EEREEE
§ i 17
_ _ 1 T
[Elelelelsls] ElEE=I=1s] EleEEETE] EleEEI=18] Elelelelsel] [ElelE=TE1] ElelEEI=1-] CEEEEE

g9 a9aaCq9da

Excess addresses yield logic “1" outputs.
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DESCRIPTION

The 2526 high speed ROM may be organ-
ized as 64X9X9 for use as a character gener-
ator, or asa 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

OUuTPUT
ENABLE

|

OQUTPUT
ENABLE

R

O—
|
I COLUMN
| DECODER
|
|

O—

10F9

5184 BIT
ROM MATRIX
64X9X9

ROW

DECODER

OUTPUT
LATCHES
9

?—-
|
|
1 OF 64
{ I
O—

READ
GENERATOR

READ

TRI-STATE
OUTPUTS

Oy

ABSOLUTE MAXIMUM RATINGS!

PARAMETER

RATING

UNIT

Temperature range
Ta Operating
Tsta Storage
Power dissipation at 70°C 2

Input and supply voltages
with respect to Vcc3

0to70
-65 to 150

730
0.3 to -20

°€C

TN
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2526-1,N
PIN CONFIGURATION
I,N PACKAGE
outputs [T 24] vee
output 7 [2 23] outPuT 5
output s 3 [22] outPuT 4
outpuT 9 [4] [21) outPuT 3
Vpp (GND) [5 ] [20] outpuT 2
A [6] [79] outpuT 1
A [7] 18] READ
A, [E] [17] v
a @ 16] A
outPUT 2 : !
ENABLE [10] [15] A
As E E A,
Vea IE E A,




- 2528 -

2526-1,N
DC ELECTRICAL CHARACTERISTICS Ta=0°Cto 70°C, Vcc = 5V * 5%, Vag = -12V * 5%,
unless otherwise specified4.56,7
LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max
Input voltage8 ¥
Vi Low -5 0.6
ViH High 34 53
Output voltage Vv
VoL Low loL = 1.6mA 0.5
VoH High lon = 100uA 3.8
N} Input load current VIN=-5.5V, Ta=25°C 10 500 nA
ILo Output leakage current Vout =0V, Ta =25°C, Vce = Vcc 10 1000 nA
Supply current® mA
Icc Vce 30 55
lac Vaa 30 55
CiN Address input capacitance |f= 1MHz, Vac = 25mV p-p, VIN = Vcc 10 pF

AC ELECTRICAL CHARACTERISTICS Ta=0°Cto 70°C, Vcc =5V * 5%, Vaa = -12V + 5% unless otherwise specified.

LIMITS
PARAMETER TO FROM UNIT
Min Typ Max
Pulse width ns
tRPW Read10 250 200
RPW Read11 500 400
Address time12 — ns
tap 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 derated 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 Vi = Vce -
1.85V and ViL = Vcc - 4.15V.
9. Outputs open, trpw = 250ns, trpw = 500ns.
10. During trpw1 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 taz, 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. Addresses must be stable within 50ns after the read line falls and must remain stable until at least 50ns
before the read line goes high.
13.ta = 0°C to +70°C.
. -
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tg

RPW

ADDRESSES ADDRESSES MAY CHANGE

ADDRESSES
MUST BE STABLE

ADDRESSES MAY CHANGE

OUTPUTS

All times measured from 50% points.
tr = tf = 10ns or less

CUSTOM CODING
INFORMATION

Data Card Format
1.D./COMMENT CARDS

Card No. 1

Columns

1 (o}

2 Blank

3-17 SIGNETICS 2526N/CM

18-26 Blank

27-71 Customer |.D. (company, pro-
ject, part no., etc.)

2 Blank

73-80 Date

Card No. 2

Columns

1 (o}

2 Blank

3-80 Person responsible for review-
ing Signetics truth table

Card No. 3

Columns

1 (o}

2 Blank

3-80 Customer street address

Card No. 4

Columns

1 (¢}

2 Blank

3-80 Customer city, state, zip

Card No. 5

Columns

1 (e}

2 Blank

3-80 Name

270

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 Binary outputs of second col-
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 firstchar-
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

Sifnotics

2526-1,N

11-19 Ninth column

20-70 Anything—customer option

71 Blank

72 Data card number of first char-
acter (2)

73 Blank

74-76 Customer option

77 Blank

78-80 Decimal character number
(000)

Card No. 3

Columns

1-9 First column, second charac-
ter, rows 9 through 1

(etc., as

Card 1) MSB at (9). Second character is
001.

Card No. 4

Columns

(etc., as

Card 2)

Card No. 128

Columns

78-80 Decimal character number
(063)



2526

CMIZ00 VERTICAL SCAN CHAR GEN VITH RCI'IC AND RAUDDT TO eSi
L] P owmmn 1 [ | L |
1 ] 1 ] 11 1 LI | nman
ooou!nnoouu||n|unlauunaloounnnnnnoouu|a|nunonuunnunnnulnnlnlnnelnnnounol
VI34s 67t mn RS annnusa
[ARRRARERI

an
\IIIHI||llll||||IIIIIIIIIHIIHIIllllll\llllllll”lll!lllllll
12222222202222222220220222222222222222222M 222222222222 22222 2222 22222222022222

COMYEPSTON
LI I |

First Data Card—First Character

///010100000 AROON0OO0 011111100 100000010 101100010 101010010 101001010 T~ 0“\

ANNRONERT NN

'l
| ARRY ARRRREY RN mapenn
2222222222222222222222222222222222222222222222222222222222222222222222222222

Second Data Card—First Character
///001|t1100 000000000 2 o\

|llblﬂﬂﬂﬂﬂﬂllllﬂIﬂlllﬂlunﬂﬂﬂ!lill llllllllllﬂﬂﬂﬂlﬂlﬂlﬂﬂﬂi 1
Wiz s NADNBRTAARNRDUE nnusKnNN.

na
|I|l|l|lllIllllllllIlllll!IIlllll|ll|l||IIIIIlIIIlIIlIlIIlll)lll'lllllllll
202222222222222222222222222222222222222 2022222220222 2222202202222 20202202222

First Data Card—Last Character

1eee1101 011111141 ceOCOCNIC Q0COCO0NT 110100001 QCOQIOQCY coCOCicnl T 2

J

MDDMUWVWD

|nn|uo|unnonnnnn||

5ol 1121306119 7 RS

B H
|1\\||||||1||\||||\| ||||s|||:r||||!l||!w|1l|xl1|vl||||\\1
22222222222220222222220222222020222222222222222222222222222222222222222222222222

Second Data Card—Last Character

)

R

Q00000110 oooooce00

§0000000000000000000000000000000000000000000000000000000000000

TITHTIIOIS I 12020 01203043536 3 3004001420340 45 084740405451 5250 54585057 9090 80 416263 485 KT RRGY TR TI 721310601 T TS0

na
[RER R R R R R R R R R R R R R R R R R AR R R R R R RN RRRRRRRRRR R
22222222222222222222222222222222222222222222222222002222222222 2222222220022 0022
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2526-I,N
STANDARD CHARACTER FONTS
CM 3400
COLUMN ADDRESSES ASCII SET, VERTICAL SCAN 7X9 WITH CODE CONVERSION
A1 010101010
A2 001100110
A3 000011110
A4 000000001
] 51 i EEEE ; T
[ ] [T
Y i o, 1
T | |
[ 11
DECIMAL ADD 0" (As-A,p) DECIMAL ADDRESS 1 DECIMAL ADDRESS 2" DECIMAL ADDRESS "4 DECIMAL ADDRESS 5’ DECIMAL ADDRESS "6 DECIMAL ADDRESS 7"
& T
‘
! ]
I [ I
DECIMAL ADDRESS 8 CECIMAL ADDRESS 9 DECIMAL ADDRESS 10 DECIMAL ADDRESS 12 DECIMAL ADDRESS 13 DECIMAL ADDRESS "14 DECIMAL ADDRESS 15
A

DECIMAL ADDRESS 16 DECIMAL ADDRESS 17 DECIMAL ADDRESS 19 DECIMAL ADDRESS 20 DECIMAL ADDRESS "21 DECIMAL ADDRESS “22" DECIMAL ADDRESS 23
T EETT] M
I L] i ]
4 [ ——
| ]
| 1] 11
DECIMAL ADDRESS 24 DECIMAL ADDRESS 25 DECIMAL ADDRESS 26 DECIMAL ADDRESS 27 DECIMAL ADDRESS 28’ DECIMAL ADDRESS 29" DECIMAL ADDRESS "31"
= T ol
[ '
0 g ]
e K i
m I
I T Ol [mm
DECIMAL ADDRESS "32 DECIMAL ADDRESS "33 DECIMAL ADDRESS 34 DECIMAL ADDRESS "35° DECIMAL ADDRESS 36 DECIMAL ADDRESS "37" DECIMAL ADDRESS “38" DECIMAL ADDRESS "39"
M F_ ] i 2| T
u | I
N m .
. . u | HE N
1 u | H2EEE 6 . T 1] 1 I
1 [ ] (L1 W I 1 I 1 1] 1
DECIMAL ADDRESS "40' DECIMAL ADDRESS "41 DECIMAL ADDRESS 42 DECIMAL ADDRESS 43 DECIMAL ADDRESS 44’ DECIMAL ADDRESS 45’ DECIMAL ADDRESS "46"
I
H L
.
bjed ! 1
et —
m o ! &
O O] {0 ) L1
DECIMAL ADDRESS 48 DECIMAL ADDRESS "49" DECIMAL ADDRESS "50 DECIMAL ADDRESS 51 DECIMAL ADDRESS 52" DECIMAL ADDRESS 53" DECIMAL ADDRESS 54" DECIMAL ADDRESS "55"
1 H—t — —— { } b -]
] 1 B u
B T K o
e L g | | I
bt S e { { ol =
T T 1 ey oF N u
[ ] N 1
l O 1 .
DECIMAL ADDRESS 56" DECIMAL ADDRESS "57 DECIMAL ADDRESS 58" DECIMAL ADDRESS 59" DECIMAL ADDRESS 60 DECIMAL ADDRESS "61" DECIMAL ADDRESS "62" DECIMAL ADDRESS "63

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 (TTL “0").
C. Black squares in character font are high (TTL “1").
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2526-1,N
STANDARD CHARACTER FONTS (Cont'd)
CM 3941
ASCII SET, RASTER SCAN 7X9 WITH CODE CONVERSION
IROW ADDRESS| [ OUTPUTS
As]As[A2[A1] |os]os]07[06]0s [0s]0s]02] 0]
0fojo|0
0lofo |1 [ (I ¢ -
o[o]1]o M ]
0]1[1]1 T
o/1|0]0 ]
p 1 0 1 DECIMAL ADD 0" (As-Ay) DECIMAL ADDRESS 2" DECIMAL ADDRESS 3’ DECIMAL ADDRESS "4" DECIMAL ADDRESS "5’ DECIMAL ADDRESS "6 DECIMAL ADDRESS 7"
0f[1]1]0 -
0f1[1]1
1/0/0|0
[ Il
DECIMAL ADDRESS '8’ DECIMAL ADDRESS “10' DECIMAL ADDRESS 12" DECIMAL ADDRESS "13" DECIMAL ADDRESS "14" DECIMAL ADDRESS 15"
3 I I
1 i}
1
:
[] [ [
DECIMAL ADDRESS "16' DECIMAL ADDRESS “17 DECIMAL ADDRESS 19 DECIMAL ADDRESS "20 DECIMAL ADDRESS 21" DECIMAL ADDRESS "22' DECIMAL ADDRESS 23
1 T ] i [ 1]
z L] | | 1]
[] L } »
1 =
B 0 | T
L1 [ 1T
DECIMAL ADDRESS "24 DECIMAL ADDRESS "25" DECIMAL ADDRESS "26 DECIMAL ADDRESS 27" DECIMAL ADDRESS "28" DECIMAL ADDRESS 29" DECIMAL ADDRESS "31"
21 CE T 1 I [ N
] 171 L] ||
ai8f :
| | [ K3 L
! — —
s s H
i 11 m;
| | 1]
DECIMAL ADDRESS 32 DECIMAL ADDRESS "33" DECIMAL ADDRESS “34 DECIMAL ADDRESS 35 DECIMALADDRESS 36" DECIMAL ADDRESS “37" 39
e e : .
L {1 { ||
1 1 1 [ ] !
I, 1 O i 11 B I
1 1 I L1 =E] Ll i 1 1
DECIMAL ADDRESS "40' DECIMAL ADDRESS "41" DECIMAL ADDRESS "42' DECIMAL ADDRESS 43’ DECIMAL ADDRESS 44" DECIMAL ADDRESS "45" DECIMAL ADDRESS 47
mems =m H
t | 7
] B | I
1 M ! Ll T
4 == - [
[ Il | L]
DECIMAL ADDRESS 48 DECIMAL ADDRESS "49” DECIMAL ADDRESS “50" DECIMAL ADDRESS 51 DECIMAL ADDRESS "52" DECIMAL ADDRESS "53" DECIMAL ADDRESS "54"
[ W i N T
i 1 W) [ 1] L +—
| | Lo L) | | L I
| | [ 1] jj_ L + H [ -
ZE T o 111 u AEE
DECIMAL ADDRESS "56° DECIMAL ADDRESS "57" DECIMAL ADDRESS “58" EEMALADDRESS 59 DECIMAL ADDRESS 6;— DECIMAL ADDRESS 61" DECIMAL ADDRESS "62" DECIMAL ADDRESS 63
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 (TTL “0").
C. Black squares in characer font are high (TTL “1").
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DESCRIPTION

The 1702A is ideally suited for uses where
fast turn-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.1

The 1702A is packaged in a 24-pin dual in-
line package with a UV transparent lid. The
transparent lid allows the user to 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.
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1702A-1
FEATURES PIN CONFIGURATION
e Fast programming for all 2048 bits: 2
minutes | PACKAGE
o All 2048 bits guaranteed programmable
® 100% factory tested A [1] [24] vop
® Fully decoded a [2] 23] vee
e Static MOS: No clocks required a [2] (7] v
e Inputs and outputs DTL and TTL compat- 5
ible paTA OUT 1[4 ] [21] A,
* Tri-state output: OR-tie capability paTAOUT2 [5 | 20] A,
® Simple memory expansion paTA OUTS [E] 9] A,
e Chip select input lead s 5] o
DATA OUTS 8| [17] A,
DATA OUT 6 E [76] vaa
paTa ouT7 [10] [75] vas
paTAOUT8 [11] 3] cs
vee [12] [13] PROGRAM
PIN DESIGNATIONZ2 BLOCK DIAGRAM
PIN NO. [SYMBOL|NAME & FUNCTION RATA TS PATASLIS
Readmode | | = [—F——
12 Vce Vce s
o8 surrERs
13 Program Vce
14 cs GND I
15 VeB Vee
2048 BIT
RIX
16 Vaa \elel PROGRAM —>| Ro(;«szl::)x
22 Vce Vce
23 Vce Vece f
Programming mode
12 VCC GND DECODER
13 Program Program pulse
14 cs GND t
15 Ves Ves
INPUT
16 Vae | Pulsed Vag (ViLap) RIVERS
22 Vce GND ? ? ?
23 Vee GND S P A
ABSOLUTE MAXIMUM RATINGS?®
PARAMETER RATING UNIT
Temperature range °C
TA Operating 0 to +70
TsTG Storage -65 to +125
Pp Power dissipation 2 W
Soldering of leads (10sec) 300 °C
Input voltages and supply \"
voltages with respect to Vcc
Read operation 0.5 to -20
Program operation -48

SilDtics



1702A-1
DC ELECTRICAL CHARACTERISTICS Ta=0°C to 70°C, Vcc = 5V + 5%, Vpp = -9V * 5%, Vag3 = -9V + 5%
unless otherwise specified.4
LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max
Input voltage Vv
ViL1 Low for TTL interface -1.0 0.65
ViLe Low for MOS interface Vobp Vce-6
ViH Address and chip Vcec-2 Vcc+0.3
select high
Output voltage Y
VoL Low loL = 1.6mA -7 0.45
VoH High lon = -100uA 3.5 4.5
ILi Address and chip select Vin = 0.0V 1 nA
input load current o
ILo Output leakage current Vour = 0.0V, CS = V¢c -2 1 nA
Supply current __ loL=0.0mA mA
loD1 S_= Vee -2, Ta=25°C 35 50
Ibp2 _C58=0.0,Ta=25°C 32 46
Ibp3 CS=Vcc -2, Ta=0°C 38.5 60
lag Gate 1
Output current mA
Clamp Vour = -1.0V
IcF1 TaA=0°C 8 14
IcF2 Ta =25°C 13
loL Sink Vour = 0.45V 1.6 4
loH Source Vout = 0.0V -2.0
Capacitance5 All unused pins are at ac ground pF
CiN Input ViNn = Ve, CS = Vee 8 15
Cout Output Vout = Vee, Vaa = Vee 10 15
AC ELECTRICAL CHARACTERISTICS Ta=0°C to 70°C, Vcc = 5V + 5%, Vpp = -9V * 5%
unless otherwise specified, Input pulse amplitudes =0 to 4V, tg, tr < 50ns,
Output load is 1 TTL gate, Measurements made at output of TTL gate
(tpp < 15ns), CL = 15pF
LIMITS
PARAMETER TO FROM UNIT
Min Typ Max
Freq Repetition Rate 1 MHz
toH Previous read data valid 100 ns
Delay time
tacc! Output Address 0.7 1 us
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 desired.
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 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.
4. Typical values are Ta = 25°C and at typical supply voltages.
5. This parameter is perdiodically sampled and is not 100° tested.
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1702A-1
READ OPERATION DESELECTION OF DATA OUTPUT IN OR-TIE OPERATION
[+—— CYCLETIME = 1/FREQ — Vi ¥
ViH ) '
10% ADDRESS
ADDRESS i | v L
I
Vi 90% .3 i
¥
1
| ViH —
W ] o I ton _ " ' 10%
! | |——s] cs | |
& | | | I Vi 90% ‘ }
v | L
L —={ 10D =
. | VOH=—} :
V OH =t | BATA DATAOUT | DATA OUT
BATA I DATA OUT | / bataour out INVALID: INVALID
| INVALID | INVALID |
out | Vi ;
VoL —t \ | —| tco |—
I tacc 1
TYPICAL PERFORMANCE CHARACTERISTICS
| CURRENT vs TEMPERATURE OUTPUT SINK CURRENT ACCESS TIME vs
bD vs OUTPUT VOLTAGE LOAD CAPACITANCE
39 900
. tec= [ 1] =
2 DD= - .
: AN Vag= -9V Vee= +5Y 700 —T
_ 3 7 +— Vop= - |
g s N (;:::J:S’AVRCECOPEN — e Vea™ ~ov il
E N o £
E N PO x = Ta=25°C 5
Z 3 It z ¥ 100 1 ¥ 500
£ a3 = vee g 5 / E -
o 1TTL LOAD
i N %8 0 < MW -
o & 3 Vee=+8V
B Ts-oov TN ~ = Ts-0ov / 200 Yipp= -3
e A a0 2 Vaa= -9V
28 N ~ - V 100 Ta=25 c
~
7y = - : 0 10 20 30 40 50 60 70 80 90 100
o‘f 0 —
0 20 40 60 80 100 120 -4 -3 -2 -1 0 41 42 43 44 LOAD CAPACITANCE (pF)
AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (VOLTS)
ACCESS TIME vs OUTPUT CURRENT vs OUTPUT CURRENT vs
TEMPERATURE Vpp SUPPLY VOLTAGE TEMPERATURE
900 5 5
v = +8V
800 5 v§°~ -9v
"y L o ' VoL= +45V — 2l
23 T, = 25°C z3 \
o E Az E
& 600 5 3 % 5e \
g 28 / 2z, Nl 11|
W s00 5§ 3E N G- oov
= 3 =8 N
% 4o 3 Specified 5° N
@ - Operating Range ~1—{ / = \\
Q 1
9 300
S o 17TL LOAD - 20pF Sl = o T s~ v e 3
Vee= +5V o ¢ 5 T 3 p 5
yec= »2¥ =ttt ST T EREED
100 Vgg= -9V T T i T T x 1T . T o e 7 T 5 A
: - (111 W
i % 3%
0 10 20 30 40 50 60 70 80 90 §&§ _ QE
-3 L B
AMBIENT TEMPERATURE (°C) § E 28 Vee= +5V
- Z 5 -3 vpp= -9
2 & -35 o3 Vgg= -9V
& © VoH= 0.0V
33 () |+
3 —T"] Ts-oov
; . | |
-5 -6 -7 -8 -3 -10 0 10 20 30 40 50 60 70 80 80
Vipp!SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C)

276 Sinotics



1702A-|
DC AND OPERATING PROGRAMMING CHARACTERISTICS Ta=25°C, Vcc = 0V, Veg = +12V + 10%,
CS = 0V unless otherwise specified.
LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max
Input voltage Vv
ViHP High 0.3
ViLip Pulsed data low -46 -48
ViLep Address low _40 -48
ViLap Pulsed low Vpp and -46 -48
program
ViLap Pulsed low Vga -35 -40
Load current mA
ILip Address and data input VIN = -48V 10
ILigp Program and Vga VN = -48V 10
IsB VgB supply? 10 100
loop Peak Ipp supply?2 VpD = Vprog = -48V, Vgg = -35V 200 300

AC PROGRAMMING CHARACTERISTICS Ta=25°C, Vcc =0V, Veg = +12V * 10%, CS = 0V, unless otherwise specified,

Input rise and fall times

= < 1us unless otherwise specified.

LIMITS
PARAMETER TO FROM TEST CONDITIONS UNIT
Min Typ | Max
Duty cycle (Vpp, Vaa) 20 %
tepw Program pulse width Vbp = Vprog = -48V, Vgg = -35V 3 ms
Setup and hold time us
tow Setup time Programming Data 25
pulse
toH Hold time Data Programming 10
pulse
tvw Setup time Programming | Pulsed power 100
pulse supply
tvp Hold time Pulsed power | Programming 10 100
supply pulse
tacw Setup time3 Pulsed Vpp Address 05
power supply
tACH Hold time3 Address Pulsed Vpp 25
power supply
tatw Setup time Programming Address 10
pulse
tATH Hold time Address Programming 10
pulse
NOTES
1. The Vgg supply must be limited to 100mA current to prevent damage to the device.
2. Ipop flows only during Vpp, Vaa on time. Ippe should not be allowed to exceed 300mA for greater than
100us. Average power supply current Ippp is typically 40mA at 20% duty cycle.
3. All 8 address bits must be in the complement state when pulsed Vpp and Vag move to their negative
levels. The addresses (0-255) must be programmed as shown in the timing diagram.
277
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TIMING DIAGRAM

1 tacw

PROGRAM MODE

0 L

' BINARY COMPLEMENT

| BINARY ADDRESS
OF WORD TO BE |
PROGRAMMED

ADDRESS ADDRESS OF WORD
| TO BE PROGRAMMED
-401t0 -48 |
|
0
PULSED Vpp

POWER SUPPLY

-461to0 -48

PULSED Vgg
POWER SUPPLY

—-35t0 -40

[

PROGRAMMING
PULSE

-46to -48

0

DATA INPUT
(DEVICE DATA CAN

OUTPUT CHANGE
LINES)

A\

DATA STABLE DATA CAN
TIME / CHANGE

-46to -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 isdone by the same
decoding circuitry used in the Read mode
(see dc Electrical Characteristics table). All
8 address bits must be in the binary comple-
ment state when pulsed Vpp and Vgg move
to their negative levels. The addresses must
be held in their binary complement state of a
minimum of 25us after Vpp and Vga have
moved to the negative levels. The addresses
must then make the transition to their true
state a minimum of 10us 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 (-48V) will then program a “1” and a high
data input level (ground) will leave a “0” (see
dc and Operating Programming Character-
istics table). All 8 bits of one word are pro-
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grammed simultaneously by setting the
desired bit information patterns on the data
input terminals.

During the progamming, Vaa, Voo and the
program pulse are pulsed signals. We rec-
ommend the P+4P smart programming rou-
tine where P = the number of programming
pulses for data to read true; P max = 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
awavelength 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.

Sifjnotics
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2704-|  2708-1
DESCRIPTION FEATURES PIN CONFIGURATION
The 2708/2704 are high speed Erasableand e Organization: | PACKAGE *
Electrically Reprogrammable ROMs 2708: 1024X8
(EPROM) ideally suited where fast turn 2704: 512X8 ~ [ 7] vee
around and pattern experimentationareim- e Fast programming-100 sec. typ for all 8K ’
portant requirements. bits a 2] 23] A
The 2708/2704 are packaged in a 24 pin : ‘L\°W PO\:(er c'i:ggg programming A [3] [22] -
dual-in-line package with transparent lid. o s::cedss dlme. i lies 12V, +5V A [2] Ev“
The transparent lid allows the user to ex- N s;:ca—rnongg(:‘:::d;zd ’ A [5] 20] cs/we
pose ochp o uravilt 1911091450 % npute and awipus TTL compatiieur- | [ oo
tenpinto thé davice ing both read and program modes A [7] 18] PROGRAM
' ® Three-state output—OR-tie capability ~ [5] 7] o
A pin for pin mask programmed ROM, the $
Signetics 2607, is available for large volume o, 7] mEs
production runs of systems initially using o, [10] [15] 0,
the 2708. o, @] 7] o,
The 2708/2704 is fabricated with the time vss [iZ] 73] o
proven n-channel silicon gate technology.
*2708 = Ag
2704 = Vss
BLOCK DIAGRAM
DATA OUTPUT
0,-04
1
T 1
CHIP SELECT
EHME" Logic OUTPUT BUFFERS
gy Y
— DECODER s Y GATING
Ag-Ag
ADDRESS
INPUTS -
—— <
N | X 64 X 128
g DECODER a ROM ARRAY
.
ABSOLUTE MAXIMUM RATINGS'
PARAMETER RATING UNIT
Temperature range °C
Ta Operating 0to 70
Tsta Storage -65 to 125
Po Power dissipation 15 w
All input or output voltage
with respect to Ves
(except program) 15 to -0.3 Vv
Program input to Veg 35 to -0.3 \
Supply voltages Vcc and 15 to -0.3 Vv
Vss with respect to Vg
Vbp with respect to Ves 20 to -0.3 \')
sifnotics 279
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DC ELECTRICAL CHARACTERISTICS Vcc =5V + .25V, Vg =-5V + .25V, Vpp = 12V + .6V, Vgs = 0V,

Ta = 0°C to 70°C, Output load = 100pF plus 1TTL input.

2704-1 * 2708-I

LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ2 Max
Input voltage \
ViL Low Vss 0.65
ViH High 3.0 Vee +1
Output voltage Vv
VoL Low loL = 1.6mA 0.45
VOoH1 High loH = -100uA 3.7
VoH2 High lon =-1mA 2.4
ILi Input load current ViH = 5.25V uA
Address and chip select 10
ILo Output leakage current Vout = 5.25V, CS/WE = 5V 10 pA
Supply current Worst case supply currents, mA
All inputs high
Iop Vbp 50 65
Icc Vce . 6 10
IeB Ves CS/WE =5V; TaA=0°C 30 45
Pp Power dissipation TA=70°C 800 mW
Capacitance3 Ta=25°C, f = 1MHz pF
CiN Input VIN=0V 4 6
Cout Output Vout = 0V 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 2.8V for inputs,
0.8V and 2.4V for outputs. Input pulse levels = 0.65V to 3.0V
LIMITS
PARAMETER TO FROM UNIT
Min Typ Max
Delay time ns
tacc Output Address 280 450
tco Output Chip select 120
tor Float time Output Chip deselect 0 120 ns
toH Hold time Output Address 0 ns

NOTES

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the

L SEANNY

device. This is a stress rating only and functional operation of the device at these or any other condi-
tions above those indicated in the operational sections of this specification is notimplied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

. Typical values are for Ta = 25°C and typical supply voltages.

This parameter is periodically sampled and not 100% tested.

. The program input (pin 18) may be tied to Vss during the read mode.
. 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 believed to be accurate and 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.
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TIMING DIAGRAMS

2704-|  2708-1

READ MODE
1
ADDRESS K |><
| i
I
i —fon—sy
— | |
Cs/WE | | | |
|
| - {75 |
| co—=f I_ tpesd
-~ tACC———y |
DATA 4%
Z DATA OUT
ouT DATA OUT INVALID % FLOAT?,:'G
WRITE MODE
ONE PROGRAM LOOP
b}
.5
ADDRESS ADDRESS 0 ADDRESS 1 . ADDRESS 1023
26V
PROGRAM
PULSE
ov
DATA
0,-0¢
k. 1
-5 &
Program Mode: CS/WE = +12V
READ | PROGRAM | READ
Loop I LooP LoorP
ADDRESS T s e
12v
Y
TS/WE 5V T P ey
0 e
fa—tag —=
tcH
tcss —{ = 'acc
26V
PROGRAM {DPR—>{
PULSE
0
'DF 'ns
'DH'-{
7/
DATA  DATA OUT DATA DATA IN DATA IN DATA OUT
0,-04 VALID FLQ;A/}‘ VALID e e VALID VALID
7/
Read/Program/Read Transitions
Logic levels and timing reference levels same as in the Read Mode unless noted otherwise.

SiNOtiES
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PROGRAMMING SPECIFICATIONS Ta=25°C

LIMITS
PARAMETER UNIT
Min Typ Max

Setup and hold time us
tas Address setup 10
tAH Address hold 1
tcss CS/WE setup 10
tcH CS/WE hold B
tps Data setup 10
toH Data hold 1
tor Chip deselect to output 0 120 ns

float delay
toPR Program to read delay 10 us
trw Program pulse width 1 1.0 ms
ter Program pulse rise time 5 2.0 us
terF Program pulse fall time 5 2.0 uA
Ip Programming current 10 20 mA
Vp Program pulse amplitude 25 27 \"

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 O1-
Os, 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.
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ERASING PROCEDURE

The 2708/2704 may be erased by exposure
to high intensity short-wave ultraviolet light
at a wavelength of 2537Az2°. The recom-
mended integrated dose (i.e., UV intensity x
exposure time) is 10W-sec/cm2. 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 1inch away from the lamp tubes. Both
Cervue and UV glass lids are available.

Sifjnotics
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2519

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

TRUTH TABLE

2518-N @ 2519-N

PIN CONFIGURATION

RECIR-
INPUT FUNCTION
CULATE ¥
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.

n O]

v ]

w ]
RECIRCULATE E
Vea G}

CLOCK E

o [7]

o, [}

N PACKAGE

o] B =] 5] &) 3] (] ]

% RE':?.-IBSI':ER —O ouT,
N, O———
E—
N, O —hﬁgjj} ﬁe'::.rsersn -O our,
] [ ey
RE’:;.IBSI'ITER -O ouT,
IN; O g ":D
) | ——|
jJ_D>:\‘:D AEGISTER O ouT,
IN,O— |
o 1
s RE'E;I:ER O our,
s — —
' ]
(S|
OUTPUT
CLOCK
REGENERATOR
<L Vee
O RECIRCULATE +IN
ABSOLUTE MAXIMUM RATINGS!
PARAMETER RATING UNIT
Temperature range Ll o
Ta Operating?2 0 to +70
TsTtG Storage -65 to 150
Pp Power dissipation at Ta =70°C 640 mW
Data and clock input voltages 0.3 to -20 Vv
and supply voltages with
respect to Vcc
SiljNotics
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2518-N ¢ 2519-N

LIMITS
PARAMETER TEST CONDITIONS - UNIT
Min Typ Max
Input voltage8 Y
ViL Low 0.6
ViH High 3.4 5.3
ViLe Clock low 0.6
ViHc Clock high 3.4 53
Output voltage Vv
VoL Low loL = 1.6mA 0.5
VoH High loH = 100uA 3.8
Leakage current Ta=25°C nA
ILo Output 10 1000
ILc Clock ViLc = GND 10 500
1L Input load current VIN=-5.5V, Ta=25°C 10 500 nA
lag Supply current Continuous operation, 16 25 mA
Ta=25°C, f=15MHz
Capacitance At 1MHz, Vac = 25mV p-p pF
CiN Input Vin =Vce 5 7
Ce Clock Vé=Vcec 6 7

AC ELECTRICAL CHARACTERISTICS Ta=0°C to+70°C, Vcc = +5V £ 5%, Vag = -12V * 5%, ViLc = 0.4V to 4.0V

LIMITS
PARAMETER TO FROM . UNIT
Min Typ Max
Freq. Clock rep rate dc 3 2 MHz
Pulse width us
topw Clock10 .300 100
topw Clock .200 dc
Setup and hold time ns
tps Setup time Clock in Data in 100
toH Hold time Data in Clock in 70
trs Setup time Clock Recirculate 150
tRH Hold time Recirculate Clock 50
tr.tF Clock pulse transition 5 us
ta Clock to data out delay Data Clock 300 350 ns

NOTES

. 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.

For operating at elevated temperatures the device must be derated based on a 150°C maximum
junction temperature and a thermal resistance of 125°C C/W, junction to ambient.

All inputs are protected against static charge.

Parameters are valid over operating temperature range unless specified.

All voltage measurements are referenced to ground.

Manufacturer reserves the right to make design and process changes and improvements.

Typical values are at +25°C and typical supply voltages.

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.

. VoL is dependent on RL 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).

N
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2518-N  2519-N

TIMING DIAGRAM

tepw tFpw

*5

CLOCK INPUT
10% 10%

u L_‘F —'I 'R
'DS‘I_‘_’ tDH
5 /T r

DATA IN 50% 50%

0 o s s ] | S U ———

TR

+8 ——— ——
o Tov
DATA OUT
0.4V
) e o ———— —————— —
tRs —| — 'RH \
= — =
RECIRCULATE 50% 50%
I P, p S ———, N ——
NOTES

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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2509-N,K  2510-N,K ® 2511-N,K
DESCRIPTION TRUTH TABLE PIN CONFIGURATIONS

The 2509 50-bit, 2510 100-bit, and the 2511 RECIRCULATE | INPUT | FUNCTION N PACKAGE
200-bit recirculating static shift registers 0 0 Resirculat
consist of enhancement mode p-channel 0 1 Rec! gu|:l:
silicon gate MOS devices integrated on a 1 0 ,‘Of(,:'r u‘n i RECIRCULATE [ 1 | 4] vee
single monolithic chip. Internal recircula- 1 1 wqn - wr!nen w, [Z] (73]
tion logic plus TTL/DTL level clock signals WS
plus tri-state outputs are provided for maxi- .~ T our, [3] [1z] our,
mum interfacing ease. ' ' ne [2] me
ne [5] [10] vaa
BLOCK DIAGRAM = =i
ENABLE
voo [7] (5] o
O RECIRCULATE O OUTPUT vee
ENABLE
a D K PACKAGE
[ N-BIT REGISTER RECIRCULATE
ouT,
IN, O— Q
"‘f ‘”’{ °’j ouT, ouT,
Voo
wo—— cLock Gen voo\ ® Vaa
Vo ™ ouTPUT
d“ o:* ¢3+ - ENABLE
Q cc
IN, 0—
N-BIT REGISTER ouT,;
EY_:DH
Vop
NOTES
A. N =50 for 2509, N = 100 for 2510, N = 200 for 2511.
B. If output enable = low, output is off.
C. If output enable = high, see Truth Table.
ABSOLUTE MAXIMUM RATINGS1
PARAMETER RATING UNIT
Temperature range °C
Ta Operating2 0to 70
TstG Storage -65 to 150
Pp Power dissipation at Ta = 70°C?2 535 mw
Data and clock input voltages 0.3 to -20 \'
and supply voltages with
respect to Vcc3
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DC ELECTRICAL CHARACTERISTICS

unless otherwise specified5.6.7.8

2509-N.K @ 2510-N.K @ 2511-N,K

TA=0°C to 70°C, Vcc = 5V4, Vpp = -5V + 5%, Vag = -12V £ 5%

LIMITS
PARAMETER TEST CONDITIONS Min Typ Max UNIT
Input voltage4 Vv
ViL Low 0.6
VIH High 3.4 5.3
ViLe Clock low -5 0.6
ViHe Clock high 3.4 8.3
Output voltage "
VoL Low loL = 1.6mA 0.5
VoH High loH = 100uA 3.8 3:5
Driving MOS 3.6
Leakage current Ta=25°C DA
ILo Output Vce = 1.05V, VouTt = -5V 10 1000
ILc Clock ViLc = GND 10 500
IpD Supply current Continuous operation, Ta =25°C, f = 1.5MHz mA
Dual 50 6.5 15
Dual 100 12 30
Dual 200 20 40
lag 4.5 7.5
L Input load current VIN=-5.5V, TA=25°C 10 500 nA
Capacitance At 1MHz; Vac = 25mV p-p pF
CIN Input VIN =Vce 5
Court Output Vout = Vce 5
Co Clock V¢=Vcc 5
AC ELECTRICAL CHARACTERISTICS Vcc =5V4 Vpp =-5V £ 5%, ViLc = 0.4V to 4V, Vag = -12V + 5%,
Ta=0°C to 70°C.
LIMITS
PARAMETER TO FROM TEST CONDITIONS = UNIT
Min Typ Max
Freq. Clock rep rate dc 3 1.5 MHz
Pulse width us
te PW Clock .290 150 100
tePW Clock .210 dc
Setup and hold time ns
tps Setup time @in Data in 50
toH Hold time Data in @in 70
Propagation delay ns
ta Data out Clock 200 350
tA loL=1.6mA 500
Tcs Select time Dat Output 300 ns
Toe Deselect time a1a gut enable 300 ns
tR,tF Clock pulse transition 1 us

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

4. Guaranteed input levels are stated for worst case conditions including a £5% variation

in Vce and a temperature variation of 0°C to 70°C. Actual input requirements with
respect to Vcc are ViH = Voc -1.85V and VL = Vce -4.15V.

at these or at any other condition above those indicated in the operational sections of 5. Parameters are valid over operating temperature range unless otherwise specified.

this specification is not implied.

2. Foroperating at elevated temperatures, the device must be derated based on a 150°C 7. Manufacturer reserves the right to make design and process changes and

6. All voltage measurements are referenced to ground.

maximum junction temperature and a thermal resistance of 150° C/W. improvements.
3. All inputs are protected against static charge accumulation. 8. Typical values are at 25°C and typical supply voltages.
= t.
sinotics
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2509-N,K ® 2510-N,K ¢ 2511-N,K
TIMING DIAGRAM

topw tspw

DATA IN 50% 50%

[ —— N i i o, o et i

P— _1
+5 — G c— —
3.0v
DATA OUT
0.4V

0 e o o o — S e — = ———

tRs

Y “
RECIRCULATE 50% 50%

N { e ——

tes
13

+5 e e e - ———

OUTPUT
ENABLE

tr = tr < 10ns for all inputs

TYPICAL APPLICATION
EXAMPLE FOR 4-BIT SHIFT REGISTER

WRITE CYCLE RECIRCULATE CYCLE READ/RECIRCULATE CYCLE

B|71|a|'rz|an'3|an4 BIY1|BIT2|E|T3|B|T4 sn'1]an2|arrs,s|'r4

SIN

+5
DATA IN |1sl BlTIanB!T erBITJMh BITl DO NOT CARE
o

+5
RECIRCULATE
0 —J L
ouTput *5
ENABLE .| 1

3 Hi-Z STATE
DATA OUT r PREVIOUS DATA I1sl BITI ; r-—-’dth BIT 1st BITlanBIT :m:sn'lam BIT
-5

2nd BIT

NOTES

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. If itis high, previous data will be read,
and the 1st bit will be read after the fourth rising clock edge.

B. Recirculate Cycle: Data Recirculates while the recirculate control is low. Output enable 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.
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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

2532-N
logic high, data recirculates and is continu- PIN CONFIGURATION
ously available at the output, data input is
inhibited. When the recirculate control is at N PACKAGE
a logic low, data is entered.
ouT 1 E ,1__6] Vee
RECIRCULATE 1 IZ E IN4
TRUTH TABLE w1 3] [14] RECIRCULATE 4
RECIRCULATE | FUNCTION | INPUT ourz [4] 5] oure
0 “0” is written 0 RECIRCULATE 2 E E Vaa
0 “1” is written 1 w2 [E] [11] o1
1 Recirculate 0 outs [7] [10] N3
1 ReC"CU'ate 1 Vpp (GND) E E RECIRCULATE 3
“0" =0V, “1" = +5V
BLOCK DIAGRAM
Vece
CLOCK
¢INO GENERATOR
IN
——O OUT
80-BIT
REGISTER
REC Voo
(ONE OF 4 SHOWN)
ABSOLUTE MAXIMUM RATINGS1
PARAMETER RATING UNIT
Temperature range &
TA Operating2 0to70
Tsre Storage -65 to 150
Pp Power dissipation at Ta =70°C 640 mWwW
Data and clock input voltages and +0.3 to -20 \
supply voltages with respect to Vcc
Sifnetics 289
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- 2532

2532-N

DC ELECTRICAL CHARACTERISTICS Ta=0°Cto70°C, Vcc =5V + 5%, Vag = -12V + 5% unless otherwise specified.

LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max

Input voltage3 Vv
ViL Low 0.6
ViH High 34 5.3
ViLe Clock low 0.6
ViHe Clock high 3.4 53

Output voltage v
VoL Low loL =1.6mA 0.5
VoH High loH = 100uA 3.8

Supply current mA
lca Continous operation, 6 10

f =1.5MHz, Ta = 25°C, Outputs open

Icc 12 20
1Ll Input load current VIN - 5.5V, Ta-25°C 10 500 nA
ILc Clock leakage current ViLc =0V, Ta=25°C 10 500 nA

Capacitance At 1MHz, Vac = 25mV p-p pF
CIN Input ViN=Vcc 5
Cs Clock Ve=Vcc 5

AC ELECTRICAL CHARACTERISTICS Ta=0°Cto 70°C, Vcc =5V + 5%, Vag = -12V * 5%,
Input rise and fall times = 10ns, Output load = 1TTL gate

LIMITS
PARAMETER TO FROM TEST CONDITIONS UNIT
Min Typ Max
Freq. Clock rep rate See timing diagram dc 3.0 1.5 MHz
Pulse width us
tepw Clock 0.33 100
tapw Clock 0.33 dc
tR tF Clock pulse transition 5 us
Setup and hold time ns
tps Setup time @in Data in 120
toH Hold time Data in ¢in 70
tRs Setup time ¢in Recirculate 150
tRH Hold time Recirculate ¢in 70
ta Delay time Data out Clock loL =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 derated based on a 150°C maximum
junction temperature and a thermal resistance of 125° 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 VL = Vcc -4.15V.

. All inputs are protected against static charge.

. Parameters are valid over operating temperature range unless specified.

. All voltage measurements are referenced to ground.

. Manufacturer reserves the right to make design and process changes and improvements.

. Typical values are at +25°C and typical supply voltages.

®NO O A
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TIMING DIAGRAM

SIN

DATA IN

+5

topw | topw |

RECIRCULATE

NOTES
A. tr =tr 10ns for all inputs.

SR p———— 4

|
|
1L
|
|

e
= Tov
DATA OUT
0.4V
[ o - o —— — ——— — —— —

tRs —"—4‘—"— tRH

e |

50% 50%

N s v i e S

B. Clock must be stopped in the TTL low state to retain data during static operation.

Sifnetics
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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.

292

TRUTH TABLE

2521-N e 2522-N

PIN CONFIGURATION

RECIRCULATE | INPUT | FUNCTION N PACKAGE
0 0 Recirculate
0 1 ReCirCUI?te RECIRCULATE [1 | 8] vee
1 0 “0" is written 5
1 1 “1" is written s [2] 7] 1N
our, [3] (6] our,
40" =0V, “1" = +5V.
Vae [4] (5] o
BLOCK DIAGRAM
O RECIRCULATE *Vee
Ql
1
N-BIT REGISTER ouT,
IN, O— a .
1
‘:"f rA;T m,t vaa
sy o— CLOCK GEN
NN
Q 1
1
IN; O— N-BIT REGISTER ouT,
Q i |
1
*Vee
N = 128 for 2521, N = 132 for 2522
ABSOLUTE MAXIMUM RATINGS!
PARAMETER RATING UNIT
Temperature range?2 ¢
Ta Operating 0to 70
Ts1G Storage -65 to 150
Pp Power dissipation at Ta=70°C 535 mwW
Data and clock input voltages and 0.3 to -20 "
supply voltages with respect to Vcc

sifnotics



i

“JF;E

2521-N e 2522-N

DC ELECTRICAL CHARACTERISTICS Ta=0°C to 70°C; Vgcc = 5V + 5%, Vag = -12V *+ 5% unless otherwise specified

LIMITS
PARAMETER TEST CONDITIONS Min Typ Max UNIT
Input voltage3 v
ViL Low 0.6
ViH High 3.4 53
ViLe Clock low 0.6
ViHe Clock high 34 53
Output voltage \"
VoL Low loL=1.6mA 0.5
VoH High loH = 100LA 3.8
1Lt Input load current VIN=5.5V, Ta=25°C 10 500 nA
ILc Clock leakage current ViLc = GND, Ta=25°C 10 500 nA
[ele] Supply current Continuous operation, Ta = 25°C, f = 1.5MHz 28 32 mA
Capacitance At 1TMHz, Vac = 25mV p-p pF
CIN Input VIN = Vce 5
Co Clock Ve =Vce 5

AC ELECTRICAL CHARACTERISTICS Vcc =5V +5V + 5%, Vag =-12V + 5%, Ta= 0°C to 70°C

LIMITS
PARAMETER TO FROM TEST CONDITIONS = UNIT
Min Typ Max
Freq. Clock rep rate dc 15 MHz
Pulse width iming di
ey quIzcvlv(ldt See timing diagram note 350 100 100 8
tspw Clock .200 dc us
tRtF Clock pulse transition2 1 us
Setup and hold time ns
tps Setup time Write Data 75
toH Hold time Clock Data 70
tRs Setup? ¢ in high |Recirculate 50
tRH Hold2 Recirculate | ¢ in high
ta 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 derated 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 VccareVis=Vcc -
1.85V and VL = Vcc - 4.15V.

. All inputs are protected against static charge.

Parameters are valid over operating temperature range unless specified.

. All voltage measurements are referenced to ground.

. Manufacturer reserving the right to make design and process changes and improvements.

. Typical values are at +25°C and typical supply voltages.

o N O A

Sifnotics 293

N O$ MEMORY



St
——752 72—

2521-N e 2522-N

TIMING DIAGRAM

topw tTpw

PIN
DATA IN
DATA OUT
: _________'_______J '\' 0.4V
|
TS —r—>|<—>|— (AR
|
[/~ ="\l
RECIRCULATE 50% 50%

s s s s | N S ——

NOTES

A. tr=tr < 10ns for all inputs.
B. 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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== 2528

= = LI

DESCRIPTION

TRUTH TABLE

2527-N e 2528-N e 2529-N

PIN CONFIGURATION

The 2527 240-bit, 2528 250-bit, andthe 2529 "pECIRCULATE | INPUT| FUNCTION N PACKAGE
256-bit recirculating static shift registers
consist of enhancement mode p-channel 0 0 Recirculate
silicon gate MOS devices integrated on a 0 1 Recirculate recicutaTe [1] (5] vee
single monolithic chip. 1 0 “0” is written w, 2] (7] i,
1 1 1" is written our, 3] 5] our,
07 =0V; “1" = +5V voo 2] =] #w
BLOCK DIAGRAM
RECIRCULATE +Vee
f I
T A ) ‘"{
|
1 = =N
] 4 N-BIT REGISTER -—l—oou‘r.
IN‘O—L——- a .': |
| R
| ok o d o d |
SN O- I CLOCK GEN +Q vGa
| o o4 o |
| a, - |
IN o_lr_ N-BIT REGISTER l |
2 —i—o ouT,
I CH ol
| = |
S — _
o
tNEe
N = 240 for 2527, N = 250 for 2528, N = 256 for 2529
ABSOLUTE MAXIMUM RATINGS!
PARAMETER RATING UNIT
Temperature range2 °C
TA Operating O0to 70
Tsta Storage -65 to 150
Pp Power dissipation at Ta = 70°C 535 mW
Data and clock input voltages and 0.3to-20 Vv
supply voltages with respect to Vcc
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2527-N e 2528-N e 2529-N
DC ELECTRICAL CHARACTERISTICS Ta=0°Cto70°C, Vcc =5V £5%, Vaa =-12V £5% unless otherwise specified.

LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max

Input voltaged Vv
ViL Low 0.6
VIH High 3.4 5.3
ViLe Clock low 0.6
ViHe Clock high 3.4 5.3

Output voltage "
VoL Low loL =1.6mA 0.5
VoH High loH = 100uA 3.8
I Input load current VIN=5.5V, Ta=25°C 10 500 nA
ILc Clock leakage current ViLc =0V, Ta=25°C 10 500 nA
lac Supply current Continuous operation, Ta =25°C, f = 1.5MHz, 28 35 mA

Outputs open

Capacitance At 1MHz, Vac = 25mV p-p pF
CiN Input VIN = Vce 5
Co Clock Vo =Vce 5

AC ELECTRICAL CHARACTERISTICS Ta=0°Cto70°C, Vce =5V £5%, Vag = -12V +5%,
Input rise and fall times = 10ns, Output load = 1TTL gate.

LIMITS
PARAMETER TO FROM TEST CONDITIONS UNIT
Min Typ Max
Freq. Clock rep rate See timing diagram note dc 25 15 MHz
Pulse width us
topw Clock 0.2 0.1 100
tspw Clock 0.2 dc
trtF Clock pulse transition 1 us
Setup and hold time ns
tps Setup time $in Data in 50
toH Hold time Data in ¢in 70
tRs Setup time @in Recirculate 50
tRH Hold time Recirculate @in
ta Delay time Data out Clock loL=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 derated 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 Vi =Vce
-1.85V and ViL = Vcc - 4.15V.

. All inputs are protected against static charge.

. Parameters are valid over operating temperature range unless specified.

. All voltage measurements are referenced to ground.

Manufacturer reserves the right to make design and process changes and improvements.

. Typical values are at +25°C and typical supply voltages.
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[ topw [ topw |
s\ | |
@
" ‘ 10% |
: | |y I
—f = —
'Ds_"““’|‘_"—'nw
3 II_'L—\|
DATA IN 50% | 50%

| S U S ———

A

|
——n—]
|

. R
DATA OUT |
| 0.4v
B e i i i i e e e

|
tAs —I——L—;’— tRH

Vatetal

RECIRCULATE 50% 50%

R N 4 ) SRy prenp ey

NOTES

A. tr=tr < 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).

Sifnoetics
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—HOZ4-BIT STA 2533
2533-N
DESCRIPTION The single phase clock input, data input, PIN CONFIGURATION
The 2533 static shift register consists of data output, and stream select control will AGE
enhancement mode p-channel silicon gate  interface directly with TTL/DTL circuits N PAC
MOS devices integrated on a single mono-  Without external components.
lithic chi - . . our [1] (2] vee
p- Data is entered when the clock is at a logic ] 7]
& s " v N,
The 1024-bit register is equipped with 2data  high. Data is shifted when the clock goes s '
inputs together with a stream select control low. seLecT L3 (6] o
to facilitate external recirculation. (eND) v [4] (5] i,
BLOCK DIAGRAM
TRUTH TABLE
INO- cLOCK STREAM SELECT FUNCTION
GENERATOR
IN 1 selected
i ] | I 1 IN 2 selected

1024-BIT
REGISTER

(JUMPER FOR RECIRCULATE)

i _
ABSOLUTE MAXIMUM RATINGS!
PARAMETER RATING UNIT
Temperature range? °C
Ta Operating 0to 70
TsTG Storage -65 to 150
Pp Power dissipation at Ta > 25°C2 535 mW
Data and clock input 0.3 to -20 Vv
voltages and supply
voltages with respect to Vcc

DC ELECTRICAL CHARACTERISTICS

“0" =0V, “1" =+5V

Ta=0°C to 70°, Vcc = 5V + 5%, Vga = -12V + 5% unless otherwise specified.

LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max
Input voltage3 Vcec =5V \Y
ViL Low 0.6
VIH High 3.4 58
ViLe Clock low 0.6
VIHC Clock high 34 53
Output voltage v
VoL Low loL = 1.6mA 0.5
VoH High lon = 100uA 3.8
ILi Input load current VIN=0, TA=25°C 10 500 nA
ILc Clock leakage current ViLc = GND, Ta =25°C 10 500 nA
Supply current Continuous operation, f = 1.5MHz mA
Icc 16 30
[e]e] 5.0 7.5
Capacitance At 1MHz; Vac = 25mV p-p pF
CiN Input VIN = Vce 5
Court Output Vout = Vcc 5
Co Clock Vo= Vcec 5

298

SiNOLES



4-BIT-STATIC SHIFT REGISTER 2533

2533-N
AC ELECTRICAL CHARACTERISTICS Ta=25°C, Vcc =5V £ 5%, Vaa =-12V £ 5%
LIMITS
PARAMETER TO FROM TEST CONDITIONS = UNIT
Min Typ Max
Clock and data rep rate See timing diagram &) 15 MHz
Pulse width
te PW Clock .350 100 MS
taPW Clock 250 dc ns
tRtF Clock pulse transition 1 us
Setup and hold time ns
tow Setup time Write Data 50
toH Hold time Clock Data 70
tsss Setup time Clock in Stream select 80
tssH Hold time Stream select Clock in 50
ta 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 derated 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 Vccare Vin=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 design and process changes and improvements.
8. Typical values are at +25°C and typical supply voltages.
TIMING DIAGRAM TEST LOAD CIRCUIT
+5V +5V

DATA IN, T
CLOCK IN e
IN, Vee DATA OUT
DATA IN,
IN,  DUT. Doyt (a)
S.SEL
D S. SEL.r‘ IN V VGG

CLOCK IN

-12v
DATA IN

Measure ta between device input and point (a). Gates
are standard 7400.

e ————————

tssH

5V

\
STREAM
SELECT
\
O e e | S g S e —
S "
+ f—_——————-
DATA OUT
/
P R —— e
NOTES

A. Times measured at 50% points with input tg tr < 10ns.
B. Clock must be stopped in TTL low state to retain data during static mode operation.
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DESCRIPTION
These Signetics 2500 Series dual 100-bit
Dynamic Shift Registers consist of en-
hancement mode p-channel MOS devices
integrated on asingle monolithic chip. They
use 2 clock phases.

FEATURES

e 2506: Bare drain
e 2507: 7.5K Pull down
e 2517: 20K Pull down

ABSOLUTE MAXIMUM RATINGS!

BLOCK DIAGRAM

2506-T,N o 2507-T,N  2517-T,N

PIN CONFIGURATIONS

PARAMETER RATING UNIT
Temperature range *C
Ta Operating 0to 70
TsTG Storage -65 to 150
Pp Power dissipation at Ta = 70°C2 mW
T package 535
N package 455
Clock input voltages 0.3 to -20 Vv
with respect to Vcc3
Supply and data input voltages 0.3 to -12 \'
with respect to Vcc3

INPUT 1

OUTPUT 1

INPUT
CLOCK (¢;)

T PACKAGE

INPUT 2

QUTPUT 2

OUTPUT
CLOCK (¢y)

N PACKAGE
OuUTPUT
cLock (o) [1] E Vee
INPUT
OUTPUT 2 ] CLOCK (0,)
wpur2 (3] (6] ourput
voo [ (5] NpUT 1

DC ELECTRICAL CHARACTERISTICS Ta=0°Cto 70°C, Vpp = -5V *+ 5%, Vcc = 5V4, unless otherwise specified.5.6.7.8

LIMITS
TEST CONDITIONS
PARAMETER ¥in Ty Max UNIT
Input voltage® v
ViL Low -5 1.05
VIH High 8.2 53
ViLe Clock low -12 -10
VIHC Clock high 4 53
Output voltage® v
VoH1 High (driving MOS) RiNT = 7.5k typ, CL = 10pF, 2507 only 3.4 4.0
RINT = 20k typ, 2517 only
VoH2 High (driving TTL) RL = 3.3k, Vpp = -5V, 2506 only 3.0 35
Ll Load current Ta=25°C nA
Input 1 OUT 1, ¢1, ¢2 and Vcc =5V, 10 500
IN2,0UT 2and IN 1=-55V, Vpp = -4.5V
Input 2 OUT 2, ¢1, ¢2 and Vcc =5V, 10 500
IN 1, OUT 1 and IN 2=-55V, Vpp = -4.5V
ILo Leakage current10 Ta=25°C nA
Out 1 IN 1, Vcc, OUT 2 and ¢2 =5V, 10 1000
IN 2, Vpp and OUT 1 =-55V, ¢ 1 = -5V
Out 2 IN1, OUT 1, Vccand ¢ 2 =5V, 10 1000
IN 2, Vpp and OUT 2 = -5.5V,¢ = -5V
ILc Clock leakage current Ta = 25°C, Vpp = -4.5V, All other pins 5V nA
o1 Vo1=-12V 10 1000
¢2 Vg2 =-12V 10 1000
Ibb Vpp supply current Outputs at logic low or high 12 26 mA
3MHz, ¢1 = 150ns, ¢2 = 100ns
Capacitance 1MHz, 25mV p-p pF
CiN Input (1 and 2) VIN = Voo 2.5 5
Co Clock input (¢1,¢2) Vo = Vce 25 40
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2506-T,N e 2507-T,N e 2517-T N

AC ELECTRICAL CHARACTERISTICS Ta=25°C, Vpp = -5V * 5%, Ve = 5V4, ViLc = -11V

LIMITS
PARAMETER TO FROM TEST CONDITIONS - UNIT
Min Typ Max
Freq. Clock rep rate .0006 4 3 MHz
Pulse width At 3MHz ns
¢1PW Clock ¢1 150
»2PW Clock ¢2 100
¢d Clock pulse delay At 3MHz 10 ns
trtF Clock pulse transition At 3MHz 10 1000 ns
tw Setup time $2 Data in 75 ns
too Data in overlap tro2 = tro1 = 10ns 10 ns
ta+ Delay time Data out o1 V¢ = Vce -16V, Data out = 2.5V 90 150 ns
NOTES

. 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.
For operating at elevated temperatures the device must be derated based on a +150°C maximum
junction temperature and a thermal resistance of 150°C/W (T package) or 175°C/W (V package).
All inputs are protected against static charge.

Vcc tolerance is +5%. Any variation in actual Vce will be tracked directly by ViL. Vi1 and Vowx which are
stated for a Vcc of exactly 5 volts.

Parameters are valid over operating temperature range unless otherwise specified.

All voltage meuurements are referenced to ground.

Manufacturer reserves the right to make design and process changes and improvements.

Typical values are at +25°C and typical supply voltages.

Logic Convention: Data Lines - Positive; Clocks -Negative.

VoL (for this bare drain device) is a function only of the driven gate characteristics

together with the external pull-down resistor. (Rpp).

N

bl o

SoxNo»

ey

TIMING DIAGRAM

@ 2 INPUT +sv
-1V
dazpw—l———l |<—¢o—~l nF—>|
$10UTPUT | +5v
|
| | -1y
.w_.l |<—luo—>| . —FREQUENCV———>
| ' - 1PW | +5v
ﬂ | |
DATA IN I ov
I
——’ l<-— ta+
/ +5V
DATA OUT ov
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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 asingle monolithic chip.
Internal recirculation logic plus write and
read controls, together with 2 chip select
controls are included on the chip.

BLOCK DIAGRAM

TRUTH TABLE

2505-K @ 2512-K

PIN CONFIGURATION

WRITE| READ FUNCTION
0 0 Recirculate, Output is ‘0’
0 1 Recirculate, Outputis data
1 0 |Write mode, Output is ‘0’
1 1 Read/write, Output is data

INPUT

OUTPUT

I

WRITE
(W)

NOTES

A. N =512 or 1024, Low = 0V, High = +5V.
B. When S1 or S2 is low, data recirculates.
C. When S1 and S2 are high, see Truth Table.

L

o}

READ
(R)

SELECT 1

WRITE

INPUT

@ ; OUTPUT CLOCK

ABSOLUTE MAXIMUM RATINGS!

PARAMETER RATING UNIT

Temperature range? %G

Ta Operating 0to 70

Tsta Storage -65 to 150

Po Power dissipation at Ta > 70°C2 535 mW
Data and clock input 0.3 to -20 Vv
voltages and supply
voltages with respect to Vcc
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2505-K ® 2512-K

DC ELECTRICAL CHARACTERISTICS Ta=0°Cto 70°C, Vcc =5V * 5%, Vpp = -5V * 5% unless otherwise specified.

2505 2512
PARAMETER TEST CONDITIONS UNIT
Min | Typ | Max | Min | Typ Max
Input voltage3 \"
ViL Low -5.0 06 |-5.0 0.6
VIH High 3.4 53 | 34 5.3
ViLe Clock low -12.0 -10.0 |-12.0 -10.0
ViHC Clock high 4.0 53 | 4.0 5.3
Output voltage v
VoL Low RL=3.0K, 1 TTLload (IL=1.6mA)4 -1.0 -1.0
VOH1 High, driving 1 TTL load RL =3.0K,1 TTL load (IL = 100uA) 24 3.5 2.4 3.5
VoH2 High, driving MOS RL = 5.6K, CL = 10pF 3.6 4.0 3.6 4.0
1Ll Input load current VIN =5.5V, Ta=25°C 10 500 10 500 nA
Leakage current Ta=25°C " nA
ILo Output V¢1=Ve2=-12V,Vpp=-5V, Vour=-5.5V 10 1000 10 | 1000 |
ILc Clock ViLc = -12V 10 | 1000 10 | 1000 |
Iop Supply current Continuous operation,¢pW = 150ns,1MHz, 15 25 25 35 mA
ViLc=-12V,Ta = 25°C,Vpp=-5.5V
Capacitance 1 MHz, Vac = 25mV p-p pF
CIN Input Vi =Vcec 5 5
Cour Output Vo = Vcc 5 5
Co Clock Vo= Vcc 50 100
AC ELECTRICAL CHARACTERISTICS T4 =25°C, Vcc = 5V3, Vop = -5V * 5%, Vil = -11V
LIMITS
PARAMETER TO FROM TEST CONDITIONS UNIT
Min Typ Max
Freq. Clock data rep rate W=R=Vcc .0005 3 25 MHz
topw Clock pulse width 180 ns
teD Clock pulse delay 10 ns
trtF Clock pulse transition 1 us
Setup and hold time ns
tow Setup time Input clock| Data in 150
toH Hold time Data in |Input clock 10
ta+ ta- Delay time Baa Clock 100 ns
out
Clock to read or chip select ns
or write timing
tr-tcs-tw- 0
tr-.tcs+, Tw+ 0
NOTES

. 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.

~N

For operating at elevated temperatures the device must be derated based on a +150°C maximum

junction temperature and a thermal resistance of 150° C/W junction to ambient.

w

. 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 Vccare ViH=Vce -
1.85V and ViL = Vcc - 4.15V

IS

of the pull-down resistor (Rp).

DN o

All inputs are protected against static charge.
Parameters are valid over operating temperature range unless otherwise specified.

All voltage measurements are referenced to ground.

Manufacturer reserves the right to make design and process changes and improvements.

. VoL is a function of the input characteristics of the driven TTL/DTL gate lo, and VcLamp and the value

9. Typical values are at +25°C and typical supply voltage.

Sifnotics
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—2505—
SE—

2505-K e 2512-K

TIMING DIAGRAM

| BIT 1 i i BITN |

+5 L) N
LC
“eloex _‘DL o —\_f
cLock
10 + 90%

to1pw ‘H""I tep l*-»l tR

el = 10%
&, OUTPUT
cLoeK 90% 90% 90%

-10 low
*I*I'DH*:J e
to2PwW CLOCK REP RATE

45-_—-‘ — o

DATA IN | - | l
_a o
0 INBIT 1 e
| 1A+ L—u
45 - - ———— ——— ———————— — ——
DATA OUT | | | l x
‘2} [ PR —————— ]

OouTBIT 1

b

WRITE ’ | \ I
- L _’I =
lf55+_>| |<—lcs— 'cs*—’”‘-
SELECT 1 [ |
SELECT 2 / \ ,,/ \
0 T

+5
READ 5 ’ \
1

NOTES

A. N =512 for the 2505, N = 1024 for the 2512.
B. Note that the read input is AND'ed with ¢1; therefore this function is not valid until ¢1 occurs.
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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.

DC ELECTRICAL CHARACTERISTICS Ta=0°C to 70°C, Vcc = 5V + 5%, Vpp = -5V * 5% unless otherwise specified.

TRUTH TABLE

2524-N o 2525-N

PIN CONFIGURATION

WRITE| READ FUNCTION

0 0 |Recirculate, Output is ‘0’
0 1 |Recirculate, Output is data
i 0 [Write mode, Output is ‘0’
1 | Read mode, Output is data

ABSOLUTE MAXIMUM RATINGS!

N PACKAGE
@, INPUT | 1 8|V
‘cLock = = occfurpur
outpuT [2] 1] % ouTel
READ [3 | [6] npuT
vpp [4] (5] wRITe

BLOCK DIAGRAM

WRITE (W)

N =512 or 1024, Low = 0V, High = +5V

REA (R)

PARAMETER RATING UNIT
Temperature range2 W
Ta Operating 0to 70
Tsta Storage -65 to 150
Po Power dissipation at Ta > 70°C2 535 mWwW
Data and clock input 0.3 to -20 Vv
voltages and supply
voltages with respect to Vcc

2524 2525
T
PARAMETER EST CONDITIONS Min | Typ | Max | Min | Typ | Max UNIT

Input voltage3 Vv
ViL Low -5.0 0.6 | -5.0 0.6
VIH High : 53| 34 5.3
ViLe Clock low -12.0 -10.0|-12.0 -10.0
ViHC Clock high 53 | 4.0 5.3

Output voltage Vi
VoL Low, driving 1 TTL load RL=3.0K,1TTL load (IL=1.6mA)4 -1.0 -1.0
VoH1 High, driving 1 TTL load RL=3.0K, 1 TTL load (I =100uA) 3.5 24 | 35
VoH2 High, driving MOS RL = 5.6K, CL = 10pF 4.0 3.6 | 40
Il Input load current VIN =-5.5V, Ta=25°C 10 500 10 | 500 nA

Leakage current Ta =25°C nA
ILo Output Vo2 = Vo1 =-12V, Vpp = -5, Vout = -5.5V 10 |1000 10 | 1000
ILc Clock ViLec = -12V 10 |1000 10 | 1000
Ibp Supply current Continuous operation, $pW = 150ns, 15 | 35 25 | 35 mA

f=1MHz, ViL.c = -12V, Ta = 25°C,
Vpp= -5.5V

Capacitance 1MHz, Vac = 25mV p-p pF
CIN Input Vi=Vcc 9 5
Court Output Vo =Vcc 5 5
Ce Clock V =Vcc 80 160
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AC ELECTRICAL CHARACTERISTICS Ta=25°C, Vcc =5V * 5%, Voo =
Input rise and fall times = 10ns, Output load = 1 TTL gate

-5V + 5%, ViLc = -11V,

2524-N e 2525-N

TO TEST CONDITIONS Lol UNIT
PARAMETER FROM Min Typ | Max
Freq. Clock data rep rate5 W=R=Vcc .0005 5 3 MHz
toPW  Clock pulse width 135 85 ns
toD Clock pulse delay 10 ns
tr,tr Clock pulse transition 10 1000 ns
Setup and hold time ns
tow Setup time Clock Data in 70
toH Hold time Data in Clock 20
ta+ Delay time Data out Clock 100 ns
tr-,tw- Clock to read or write timing 0 ns
tr—,tw+ 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 derated 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 toVccare Vin=Vcc -
1.85V and VL = Vce - 4.15V.
4. VoL is a function of the input characteristics of the driven TTL/DTL gate loiand Vciame and the value
of the pull-down resistor (Rp).
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
| BIT1 | | BITN |
. ! 5 I |
5 10% S
2 INPUT
cLaoh - \_/
Yo 1pw ‘H‘—’l “—’I“'ad =" }‘_ "| 'f
+5 Ll |
l I
¢ 1 OUTPUT
St | | 90% 90%
-10 'ow | "
[ : I"> B'il‘oprL—CLOCK REP RATE+—~ |
+5 o om———
DATA IN | | | | l
0 | —_—— =
INBIT 1 l""" ,H
- ———————————— ———— o o, s 2| ——

. |
DATA ou:: | | | "
0 &
tw -»l I‘_ —>”<~ tw

| OUTBIT 1

—— e ———— o o

+5
WRITE ’ \ | |
0 by |
5
READ ’ \
.

o ol

NOTES

A. N =512 for 2524, N = 1024 for 2525.
B. Note that the read input is AND'ed with ¢1; therefore this function is not valid until ¢1 occurs.
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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

~

PIN CONFIGURATIONS

2502-N e 2503-TA,N ® 2504-TA,N

2502 2503
N PACKAGE N PACKAGE
ouT, [I 1] Vce
ne 7] [75] NC o 5] ofn
w, (3] [14] our, voo [2 5] our,
s, [2] 73] nC
-l o v 2504
ovm: (& ] TA PACKAGE
ne [7] [70] N
Vop
N, [B] [9] our,
2503
TA PACKAGE
Voo
2504
N PACKAGE
our [T} (8] vee
o 7] ne
ne [3] [6] o
vop [4] (5] N
ABSOLUTE MAXIMUM RATINGS'
PARAMETER RATING UNIT
Temperature range? °Cc
Ta Operating 0to 70
TstG Storage -65 to 150
Pp Power dissipation Ta = 70°C2 mwW
TA and N (8-pin) package 535
N (16-pin) package 640
Data and clock input 0.3 to -20 Vv
voltages and supply
voltages with respect to Vcc3

Sifnoetics
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2502-N e 2503-TAN  2504-TA,N

DC ELECTRICAL CHARACTERISTICS Ta=0°Cto 70°C, Vpp = -5V * 5%, Vcc = 5V4 unless otherwise specified5.6.7,8

PARAMETER TEST CONDITIONS ~ LIMITS UNIT
Min Typ Max
Input voltage \"
ViL Low 1.05
VIH High 3.2 5.3
ViLc Clock low -10 -12
VIHC Clock high 4.0 5.3
Output voltage Vv
VoL Low RL = 3K, depends on RL and TTL gate -0.3
VoH1 High, driving MOS RL =5.6K 3.6 4.0
VoH2 High, driving TTL RL = 3K 3.0 3.5
1Lt Input load current VIN = Vcc to Vpp, Ta =25°C 500 nA
Leakage current Ta =25°C nA
ILo Output Vo1 = Vo2 = -10V, VouTt = 0.0V 10 1000
ILc Clock ViLe =-10V 10 1000
[[5]5) Supply current Outputs at logic low, 4MHz data rate, 15 25 mA
¢1 =¢2 = 85ns continuous operation,
ViLe =-12V, Ta = 25°C
Capacitance At 1MHz, 25mV p-p, Ta = 25°C pF
CiN Input 25 5
Court Output 25 5
Co Clock 110 150

AC ELECTRICAL CHARACTERISTICS Ta=25°C, Vop =-5V + 5%,
Vecec =5V3, ViLe = -11V4567

LIMITS
PARAMETER Min Typ Max UNIT

Freq. Rep rate MHz

Clock 0.0005 4

Data 0.001 8
PpW Clock pulse width 85 ns
$D 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 derated based on a +150°C maximum
junction temperature and a thermal resistance of 150°C/W (TA and V package) or 125°C/W (B
package).

3. All inputs are protected against static charge.

. Vcc tolerance is £5%. Any variation in actual Vcc will be tracked directly by Vi, Vi4 and Vox which are

stated for a Vcc of exactly 5 volts.

. Parameters are valid over operating temperature range unless specified.

. All voltage measurements are referenced to ground.

. Manufacturer reserving the right to make design and process changes and improvements.

. Typical values are at +25°C and typical supply voltages.

»
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250

— 1024-BIT MULTIPLEXED

et Mt

_«3%

LIV

— 1024-BIT MULTIPLEXED DYNAMIC SHIFT-REGIST
—— V =2 ! g ———

—2504—

e

2502-N e 2503-TA N ¢ 2504-TA.N

TYPICAL PERFORMANCE
CHARACTERISTICS

| | BTN | BTNttt | BITN+2

| 1 T BIT1 T BIT 2

ViHc

1
»2CLOCK 'DW = le—

o —> | || i
! | —=1'2pWl<-DATARATE>

- ) - —— — T T . WNPRNSSEE S ——
DATA IN ’ x H
e d v

INBIT 1 IN BIT 2

s e s e s S e e ———Vou
DATA OUT ﬁ *
Vou

POWER DISSIPATION vs DATA RATE

1000[TypiCAL

g

o

Vo= —11V

Ta=25°C
81~ 85ns
82= 85ns

P

-

7

POWER DISSIPATION (mW)

7

.001

01 A 1 10 100
OUTBIT1 OUTBIT2 DATA RATE (MHz)
*tow and toH same for té2
**N = 256 for 2502, N = 512 for 2503, N = 1024 for 2504
DTL/TTL/MOS INTERFACES
4 256-BIT REGISTER
+5V O
Vee Vee
DTL/TTL DTUTTL

o— 256.BIT OUTPUT 1

O_IDO INPUT 1 REGISTER @

o : OUTPUT 2

o INPUT 2 STER

o—:D 256-BIT OUTPUT 3

ol e, REGISTER Fo

>——¥ }——— ouT-—
ol PUT
256-BIT 4 { ):
%:D INPUT 4 RERISTER . —©
2502
L4
3K 3K
Voo 3K |3k
= 10 920 -5V =
When interfacing MOS to MOS output resistors should be 4.7K min.
= =
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TYPICAL APPLICATIONS (Contd

2502-N ® 2503-TA,N ® 2504-TAN

CLEAR

DATA
IN1

IN3

WRITE/
RECIRCULATE

All resistors 3k 5%

WRITE/RECIRCULATE LOGIC

4-BIT, 2-INPUT
MULTIPLEXER

pe
1
|
!
|
!
|
1
1
|
|
i
!
I

—-

]

r

T"SV

8234

QUAD 2
INPUT
NAND GATE
Fo=ors 5
| DTLATL | DATA
| |
i ouT 1
| |
P
! !
! |
¢D¢ : O OUT?2
|
! I
| |
| 1
1
) i
[T l ><> 1 O ouT3
}
!
1
|
|

:::Do—t—J—o ouT4
i i

VVv

1 % :: % . 4 256-BIT
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] ! |
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! |
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o 256 Lo
i
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o
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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:

e Standard processing flows to help minimize the
need for custom specs.

e Cost savings realized by using standard pro-
cessing flows in lieu of custom flows.

e 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
(DESC), through the use of industry-wide
procedures and specifications.

JAN Qualified products are manufactured,
processed and tested in agovernment 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 (DESC)
and products appear on 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 a requirement 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

312

JB JBX RBX RB S
JAN JAN JAN Mil
Qualified Processed Rel /883 Temp

54/54H X X X X X
54LS X X X X X
54S X X X X X
82/8T X X X X X
93XX X X X X X
96XX - = X X X
Linear Planned X X X X
Bipolar Memory Planned = X X X
Microprocessor — — X X X

Table 1 MILITARY SUMMARY

JAN
CASE OUTLINE

SIGNETICS MILITARY PACKAGE TYPES

AND

Dual-In-Line

LEAD FINISH 8-Pin

10-Pin

14-Pin 16-Pin

= F — s

= F

I = |

*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.

/883B (RB)

This is a lower priced version of the JAN Rel
option described above. Processing is
identical with the only exceptions being the
dc 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,

Sifnotics

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 toa
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 inspections for their
particular purchase order. It provides for the
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.




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- e
ance lots run for other reliability programs.
Refer to Table 3.

A Military Generic family is defined as con-

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.

sisting of die function and package type

families.
QUALIFIED
P
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 | manufactured within 24 weeks
manufacturing period on the | of manufacturing period.
same production line through
final seal.
C Die/Process—Devices representing the same | Data selected from representa- | Data selected from the repre-
process families. tive devices from the same mi- | sentative devices from the
crocircuit - group and sealed | same microcircuit group and
within 12 weeks of the man- | sealed within 48 weeks of the
ufacturing period. manufacturing period.
D Package—Same package construction and lead | Data selected from the devices | Data selected from the devices
finish. representing the same package | representing the same pack-
construction and lead finish | age construction and lead fin-
manufactured within the 24 | ish manufactured within the 52
weeks of manufacturing period. | 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

Sifnotics
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PROCESSING LEVELS

DESCRIPTION OF | MIL-M-38510 AND MIL-STD- |REQUIRE- JAN
REQUIREMENTS 883 REQUIREMENTS, METH- | MENT JAN Proc- JAN
AND SCREENS ODS AND TEST CONDITIONS CLASS |Qualified| essed Rel /883B /883C
A (JB) (JBX) (RBX) (RB) (RC)
General Mil-M-38510 The manufacturer shall estab- — X X N/A N/A N/A N/A
1. Pre-Certification lish and implement a Products
A.Product Assur- Assurance Program Plan and
ance Program Plan| provide for a manufacturer sur-
B. Manufacturer’'s | vey by the qualifying activity,
Certification Para. 3.4.1.1
2. Certification Received after manufacturer has - X X N/A N/A N/A N/A
completed a successful survey,
Para. 3.4.1.2
3. Device Qualifica- Device qualification shall con- — X X N/A N/A N/A N/A
tion sist of subjecting the desired de-
vice to groups A, B, C & D of
method 5005 to tightened LTPD,
Para. 3.4.1.2
4. Traceability Traceability maintained back to o— X X X X X X
a production lot Para. 3.4.6
5. Country of Origin Devices must be manufactured, == X X N/A N/A N/A N/A
assembled, and tested within the
U.S. or its territories, Para. 3.2.1
Screening Per Method
5004 of Mil-Std-883
6. Internal Visual (Pre- | 2010, Cond. A or B 100% XA XB XB XB XB XB
cap)
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-
vices thermal shock may
be substituted, 1011,
Cond. A; (15 cycles, 0°
to +100°C)
9. Constant Accelera- | 2001, Cond. E; 100% X X X X X X
tion (30kg in YI Plane)
10. Visual Inspection There is no test method for this 100% X X X X X X
screen; it is intended only for the
removal of “Catastrophic Fail-
ures” defined as “Missing Leads,
Broken Packages or Lids Off.”
11. Seal (Hermeticity) 1014
A. Fine Cond. A or B (5.0 X 10-8CC/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 specifica- 100% 100% Slash Slash Data Data
(Pre Burn-In) tion Optional | Read & Sheet Sheet Sheet Sheet N/A
13. Burn-In 1015, Cond. as specified (160 b
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
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PROCESSING LEVELS
DESCRIPTION OF | MIL-M-38510 AND MIL-STD- | REQUIRE- | CLASS JAN
REQUIREMENTS 883 REQUIREMENTS, METH- MENT A JAN Proc- JAN
AND SCREENS ODS AND TEST CONDITIONS Qualified | essed Rel /883B /883C
(JB) (JBX) (RBX) (RB) (RC)
D. Dynamic Test
@ 25°C Sub Group 4 for (Linear Product X X X X X X
Mainly)
E. Functional
Test @ 25°C Sub Group 7 X X X X X X
F. Switching
Test @ 25°C Sub Group 9 X X X X N/A N/A
15. Percent Defective al-|A PDA of 10% is a normal re-
lowable (PDA) quirement applied against the
static tests @ 25°C (A-1). This is
controlled by the slash sheets
for JB & JBX products. For RBX
& RB 10% is standard. 10% 5% X X X X N/A
16. Marking Fungus Inhibiting Paint 100% As Req'd [JM38510/| M38510/ | M38510/ | SXXXX/ | SXXXX/
XXXX XXXX SXXXX 883B 883C
Slash Slash Sig. Sig. Sig.
Sheet # | Sheet # | Basic # | Basic # | Basic #
17. X-Ray 2012 100% N/A N/A N/A N/A N/A
18. External Visual 2009 100% X X X X X X
Quality Conformance|
Inspection per Method|
5005 of Mil-Std-883
19. Group A Electrical Tests-Final Electri-| Each Lot X X X X X X
cals (#14 above) repeated on a
sample basis. (Sub Groups 1
thru 12 as specified.)
20. Group B Package functional and con- Every 6 X X Generic Data Available
structional related test |.E. pack-| week per
age dimensions, resistance to |microcircuit
solvents, internal visual & me- group
chanical, bond strength & sol-
derability.
21. Group C Die related tests I.E. 1,000 hr.op-| Every 3
erating life, temperature cycling, | months per X X Generic Data Available
& constant acceleration. package
type
22. Group D Package related tests I.E. physi-| Every 6
cal dimensions, lead fatigue,|months per
thermal shock, temperature cy- [package type X X Generic Data Available
cle, moisture resistance, me-
chanical shock, vibration vari-
able frequency constant
acceleration, & salt atmos-
phere.
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
82523 32X8 F R — 7602-2 5330 5600 27S08 545188
825115 512X8 | R — 7644-2 — — —
825123 32X8 F R - 7603-2 5331 5610 27S09 545288
825126 256X4 P R 93416 7610-2 5300 5603 27S10 545387
825129 256X4 F R 93426 7611-2 5301 5623 27811 545287
825130 512X4 F R 93436 7620-2 5305 5604 == =
825131 512X4 F R 93446 7621-2 5306 5624 = =
825136 1024X4 F,l R 93443 7642-2 5352 5606 = ==
825137 1024X4 Fl R 93453 7643-2 5353 5626 = —
825140 512X8 | R 93438 7640-2 5340 5606 - —
825141 512X8 | R 93448 7641-2 5341 5625 . =
825180 1024X8 | R — — 5380 — = —
825181 1024X8 | R — — 5381 == - —
825184 2048X4 | R - — == — = —
825185 2048X4 | R — —_ = — = —
FPLAs
825100 16X48X8 | R 93459 = 825100 — 275100 —_
825101 16X48X8 | R 93458 = 825101 _ 275101 -
PLAs
825200 16X48X8 | R — — = — e =
825201 16X48X8 | R - - — - — e
RAMs
54589 16X4 F R — — — — — 5489
545189 16X4 F R = — - — - 4109
545200 256X1 F R _— = == — = 545200
545201 256X1 F R — —_ —_ — — 545201
54S301 256X1 F R == — — — — 54S301
82S09 64X9 | R 93419 = — = = =
82510 1024X1 F, R 93415 — — 55508 2952 .
82511 1024X1 F,l R 93425 - — 55518 2953 =
82S16 256X1 F R 93421 — 5531 5523 2700 =
82S17 256X1 E R 93411 — 5530 5533 2701 —
82525 16X4 F R 93403 0064 5560 5501 3101 =
ROMs
82815 512X8
825223 32X8
825224 32X8
825226 256X4
825229 256X4
825230 512X4
825231 512X4
825280 1024X8
825281 1024X8

*NOTE

R = BeO Flat Pack

F = Cerdip

| = Ceramic DIP
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LOGIC—5400 SERIES

JAN
JAN | PROC- MIL
QUAL* | ESSED |REL/883
X X X
Q Q Q
JM38510 x a P
= - =
SLASH a <|(a <|a <
DEVICE DESCRIPTION SHEET |0 & |8 |6 &
5400 Quad 2-Input NAND Gate /00104 1 1| F W|F W
5401 Quad 2-Input NAND Gate /00107 1 11lF WI|F W
with o/c
5402 Quad 2-Input NOR Gate /00401 1 w w
5403 Quad 2-Input NAND Gate /00109 il * —
with o/c
5404 Hex Inverter /00105 1 1 |F WI|F W
5405 Hex Inverter with o/c /00108 1 1|F WI|F W
5406 Hex Inverter w/Buffer/Driver /00801 — —|F WI|F W
with o/c
5407 Hex Buffer/Driver with o/c /00803 — —|F WI]|F W
5408 Quad 2-Input AND Gate /01601 1 1|F WI|F W
5409 Quad 2-Input AND Gate /01602 1|F WI[F W
with o/c
5410 Triple 3-Input NAND Gate /00103 1 1 F W|F W
5411 Triple 3-Input NAND Gate - = = — | F W
5412 Triple 3-Input NAND Gate /00106 — —|— —|F W
wih o/c
5413 Dual NAND Schmitt Trigger /15101 * " |F WI|F W
5414 Hex Schmitt Trigger /15102 *+ *|F WI|F W
5416 Hex Inverter Buffer/Driver /00802 — —|F WI|F W
with o/c
5417 Hex Buffer/Driver with o/c /00804 — —|F W] F W
5420 Dual 4-Input NAND Gate /00102 1 1 F W|F W
5421 Dual 4-Input AND Gate — — —|— —|F W
5426 Quad 2-Input NAND Gate /00805 1 —|F —|F —
with o/c
5427 Triple 3-Input NOR Gate /00404 * *|1F WJ|F W
5428 Quad 2-Input NOR Buffer /16201 - — |- —|F W
5430 8-Input NAND Gate /00101 1 F WI|F W
5432 Quad 2-Input OR Gate /16101 . — — | F W
5433 Quad 2-Input NOR Buffer — - — |- —=|F W
with o/c
5437 Quad 2-input NAND Buffer /00302 1 1 F W|F W
5438 Quad 2-Input NAND Buffer /00303 1 F WI|F W
with o/c
5439 Quad 2-Input NAND Buffer — - — |- —|F W
5440 Dual 4-Input NAND Buffer /00301 1 1 |F WI|F W
5442 BCD-to-Decimal Decoder /01001 1 1 |F WI[F W
5443 Excess 3-to-Decimal Decoder /01002 1 1 F WI|F W
5444 Excess 3-Gray-to-Decimal /01003 1 1 F WI|F W
Decoder
5445 BCD-to-Decimal Decoder/Driver /01004 — —|F WIF W
with o/c
5446A BCD-to-7 Segment Decoder/ /01006 — —|F WIF W
Driver
5447A | BCD-to-7 Segment Decoder/ /01007 — —=|F WIF W
Driver
5448 BCD-to-7 Segment Decoder/ /01008 — —|F WI[F W
Driver
5450 Expandable Dual 2-Wide 2- /00501 1 3 F WI[F w
Input AO1
5451 Dual 2-Wide 2-Input A01 Gate /00502 1 1 |F WI[F W
5453 4-Wide 2-Input A01 Gate /00503 1 1 |F WI|F W
(Expandable)
5454 4-Wide 2-Input A01 Gate /00504 1 1 F WI|F W
5455 2-Wide 4-Input AO1 Gate /04005 - - e

Silnotics

NOTE

Per QPL 38510-28 dated 1 Apr. 1977
1= Level 1 Qualification

2 = Level 2 Qualification

* = In process
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LOGIC—5400 SERIES (Cont'd)

JAN
JAN | PROC-| MIL
QUAL*| ESSED | REL/883
X ¥ S
Q Q Q
JM38510 E g g
SLASH = - =
DEVICE DESCRIPTION SHEET e <ja <] a s
O u |0 u [=
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 Quad 2-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 i1 —|F —|F —
Flip-Flop
54109 | Dual J-K Positive Edge- — - — |- —|F W
Triggered Flip-Flop
54116 Dual 4-Bit Latch with Clear /01503 — 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 /15301 2 2 |F WI|F W
w/Tri-State Outputs
54126 | Quad Bus Buffer Gate /15302 2 2|F WI|F W
w/Tri-State Outputs
54128 | Quad 2-Input NOR Buffer - - — |- —|F W
54132 | Quad Schmitt Trigger /15103 * = IlF WI|F W
54145 BCD-to-Decimal Decoder/Driver /01005 — —|F WI|F W
with o/c
54147 10-Line to 4-Line Priority /15601 * = IF WI|F W
Encoder
54148 8-Line to 3-Line Priority /15602 * *|F WI[F W
Encoder
54150 16-Line to 1-Line Mux /01401 2 -1 =11 =
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 =11 =11 Q
Demux
54155 Dual 2-Line to 4-Line /15202 2 2 |F WI|F W
Decoder/Demux
54156 Dual 2-Line to 4-Line /15203 2 2 |F WI|F W
Decoder/Demux
54157 Quad 2-Input Data Selector /01405 1 1 F WI|F W
(non-inv.)
54158 Quad 2-Input Data Selector — - = |- —|F W
(inv.)
54160 Synchronous 4-Bit Decade /01303 1 4 F WI[F W
Counter
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* = In process



LOGIC—5400 SERIES (Contd)

JAN
JAN | PROC- MIL
QUAL | ESSED | REL/883
X X 4
JM38510 3 2 2
SLASH = = =
DEVICE DESCRIPTION sHEET | J|2 S| e I
O wlio uw 0w
54161 Synchronous 4-Bit Binary /01306 1 1|F WI|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 w
Counter
54164 8-Bit Parallel-Out Serial /00903 1 —|F —|F —
Shift Register
54165 Parallel-Load 8-Bit Shift /00904 * " |F WI|F W
Register - — |- —1F W
54166 8-Bit Shift Register ~— - —=|= —=1F =
54170 4X4 Register File /01801
54174 Hex D-Type Flip-Flop /01701 1 1 |F W|F W
with Clear
54175 Quad D-Type Edge-Triggered /01702 1 1|1F WI|F W
Flip-Flop
54180 8-Bit Odd/Even Parity Checker /01901 — 2 |F WI|F W
54181 4-Bit Arithmetic Logic Unit /01101 1 -1 - I —
54182 Look-Ahead Carry Generator /01102 1 1|/F WI[F W
54190 Synchronous Up/Down Counter — _ == =% =
(BCD)
54191 Synchronous Up/Down Counter — el e *
(Binary)
54192 Synchronous Decade Up/Down /01308 * *|F WI|F W
Counter
54193 Synchronous 4-Bit Binary /01309 * *|F WI|F W
Up/Down Counter
54194 4-Bit Bidirectional Universal /00905 * *|F WI|F W
Shift Register
54195 4-Bit Parallel-Access Shift /00906 ¥ *|F WI|F W
Register
54198 8-Bit Shift Register — - —|= =11 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 - — o= | — ] F W
54365 Hex Buffer w/Common Enable /16301 LI L L
(3-State)
54366 Hex Buffer w/Common Enable /16302 * # 3 * | F W
(3-State)
54367 Hex Buffer, 4-Bit and 2-Bit /16303 L « | F
(3-State)
54368 Hex Buffer, 4-Bit and 2-Bit /16304 . = « =« | F
(3-State)
NOTE

Per QPL 38510-28 dated 1 Apr. 1977
1= Level 1 Qualification
2 = Level 2 Qualification

* = In process

sinotics
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LOGIC—54H SERIES

JAN
JAN | PROC-| MIL
QUAL | ESSED | REL/883
X X X
Q Q (8]
JM38510 = 3 P
BaeH | Gy Bl §

DEVICE DESCRIPTION SHEET 5 = d2la &

54H00 Quad 2-Input NAND Gate /02304 1 1 |F W|F W

54H01 Quad 2-Input NAND Gate /02306 1 1|F W|F W
with o/c

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

54H20 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 /02307 1 —|F W|F W
with o/c

54H30 8-Input NAND Gate /02301 1 F WI|F W

54H40 Dual 4-Input NAND Buffer /02401 1 1 |F W|F W

54H50 Expandable Dual 2-Wide /04001 1 1 |F WI|F W
2-Input AO1

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 AO1 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 — — —|— —|F W
with AND-OR Inputs

54H72 J-K Master-Slave Flip-Flop /02201 1 1 |F W|F W

54H73 Dual J-K Master-Slave /02202 1 4 |F. Wi F W
Flip-Flop

54H74 Dual D-Type Edge-Triggered /02203 i 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 WI|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 QPL 38510-28 dated 1 April 1977.
1= Level 1 Qualification
2 = Level 2 Qualification
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LOGIC—54LS SERIES

JAN
JAN | PROC-| MIL
QUAL | ESSED |REL/883
™ X X
O (8} Q
wen| E|E|E
a <|ao <|a <
DEVICE DESCRIPTION SHEET |5 Z1a @18 &
54L.S00 Quad 2-Input NAND Gate /30001 2 2 |F WI|F W
54LS01 Quad 2-Input NAND Gate == — —|F WI|F W
with o/c
54L.S02 Quad 2-Input NOR Gate /30301 2 2|F WI|F W
541.S03 Quad 2-Input NAND Gate /30002 1" 1|F WI|F W
with o/c
54L.S04 Hex Inverter /30003 1 1|F WI|F W
54L.S05 Hex Inverter with o/c /30004 1 1 |F WI|F W
54L.S08 Quad 2-Input AND Gate /31004 2 2 |F WI|F W
541509 Quad 2-Input AND Gate - - = |- —|F W
with o/c
54L.S10 Triple 3-Input NAND Gate /30005 1 1|F W|F W
54LS11 Triple 3-Input NAND Gate /31001 2 2 |F WI|F W
54L.512 Triple 3-Input NAND Gate /30006 1 1|F W|F W
with o/c
541513 Dual NAND Schmitt Trigger /31301 * *|F WI|F W
54LS14 Hex Schmitt Trigger /31302 L F WI|F W
54L.S15 Triple 3-Input AND Gate /31002 2 2 |F WI|F W
with o/c
54L.S20 Dual 4-Input NAND Gate /30007 1 1 F WI|F W
54L.S21 Dual 4-Input AND Gate /31003 2 |F W|F W
541522 Dual 4-Input NAND Gate /30008 11 F W|F W
with o/c
54L.S26 Quad 2-Input NAND Gate /32101 * *|F WI|F W
with o/c
54827 Triple 3-Input NOR Gate /30302 2 | F W|F W
541.S28 Quad 2-Input NOR Buffer /30204 i *1F WI|F W
54L.S30 8-Input NAND Gate /30009 2 2|F WI|F W
541832 Quad 2-Input OR Gate /30501 2 2 |F WI|F W
541.S33 Quad 2-Input NOR Buffer — - — |- —|F W
with o/c
54L.S37 Quad 2-Input NAND Buffer /30202 2 2 |F-W]F W
541838 Quad 2-Input NAND Buffer /30203 e W I|F W
with o/c
541540 Dual 4-Input NAND Buffer /30201 2 2 |F WI|F W
541542 BCD-to-Decimal Decoder /30703 s = e % F W
54L.S51 Dual 2-Wide 2-Input AO1 Gate /03401 2 2 |F WI[F W
54L.S54 4-Wide 2-Input AO1 Gate /30402 2 2 |F WI|F W
541855 2-Wide 4-Input A01 Gate — - — |- —|F W
54L.S73 Dual J-K Master-Slave /30101 = weslf” = R W
Flip-Flop
54L.S74 Dual D-Type Edge-Triggered /30102 * *|F WI|F W
Flip-Flop
54L.S75 Quad Bistable Latch — — —|F WI|F W
54L.S76 Dual J-K Master-Slave /30110 * *|F WI|F W
Flip-Flop
54L.S78 Quad Bistable Latch — - — |- —|F W
54 S83A 4-Bit Binary Full Adder /31201 8 *|F WI|F W
54885 4-Bit Magnitude Comparator /31101 ¥ *|F WI[F W
541.S86 Quad 2-Input Exclusive-OR /30502 * *|F WI|F W
Gate
54L.S90 Decade Counter /31501 * *|F WI|F W
54.892 Divide-by-Twelve Counter /31510 * *|F WI|F W
541893 4-Bit Binary Counter /31502 * *|1F WI|F W
54L.S95 4-Bit Left-Right Shift /30603 * "I F WI|F W
Register
54L.S96 5-Bit Shift Register /30604 * *|F WI|F W

Sifnotics

NOTE

Per QPL 38510-28 dated 1 April 1977.

1= Level 1 Qualification
2 = Level 2 Qualification
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LOGIC—54LS SERIES (Cont'd)

JAN
JAN PROC-| MiL
QUAL | ESSED | REL/883
X X 3
(8] (8) (8]
JM38510 : E E
SLASH = be =
DEVICE DESCRIPTION sHEeT | & S22 S|2 %
O |0 w0 w
54L.S107 Dual J-K Master-Slave /30108 * *|F W|F W
Flip-Flop
54L.S109 Dual J-K Positive Edge- /30109 ® *|F WI|F W
Triggered Flip-Flop
5415112 Dual J-K Negative Edge- /30103 ® *|F W |F W
Triggered Flip-Flop
541.S113 Dual J-K Negative Edge- /30104 * *|F WI|F W
Triggered Flip-Flop
54L.S114 | Dual J-K Negative Edge- /30105 * *|F WI|F W
Triggered Flip-Flop
54.S122 | Retriggerable Monostable /31403 R e
Multivibrator
54L.5125 | Quad Bus Buffer Gate /32301 *or v * LLFE W
w/Tri-State Outputs
54L.5126 Quad Bus Buffer Gate /32302 * % ¥ ¥ F W
w/Tri-State Outputs
54L.S132 | Quad Schmitt Trigger /31303 * *I1F W{F W
54L.S136 | Quad Exclusive-OR with o/c — —_ = F W
545138 | 3-to-8 Line Decoder/Demux /30701 il ® #FLEF W
54.S139 | Dual 2-to-4 Line Decoder/ /30702 £ ¥ #1F W
Demux
54L.S145 | BCD to Decimal Decoder/Dye —~ o e 2 S l:' Vy
54LS151 | 8-Line to 1-Line Mux s 5
54LS153 | Dual 4-Line to 1-Line Mux /30902 F W
54L.S154 | 4-Line to 16-Line Decoder/ — - == = I Q
Demux
54L.S155 Dual 2-Line to 4-Line — — —|— —|F W
Decoder/Demux
54L.S157 | Quad 2-Input Data Selector /30903 * *|F WI|F W
(non-inv.)
54.S158 Quad 2-Input Data Selector /30904 * *1F WIF W
(inv.)
54L.S160 | Synchronous 4-Bit Decade /31503 ¥ ® * # F W
Counter
54L.S161 | Synchronous 4-Bit Binary /31504 * *|F W|F W
Counter
54L.S162 | Synchronous 4-Bit Decade /31511 % ® * L F W
Counter
5418163 | Synchronous 4-Bit Binary /315612 ' & L. F W
Counter
54L.S164 | 8-Bit Parallel-Out Serial /30605 * " |F W|F W
Shift Register
54LS170 | 4X4 Register File —_ - —|—- —|F W
54L.S173 | Quad D-Type Flip-Flop — — —|— —|F W
(Tri-State) (8T10)
541.8174 Hex D-Type Flip-Flop /30106 * *IF WI|F W
with Clear
54L.S175 | Quad D-Type Edge-Triggered /30107 * " |F W|F W
Flip-Flop
5415181 4-Bit Arithmetic Logic Unit /03801 -1 =11 Q
54L.5190 | Synchronous Up/Down Counter /31513 * *1lF W|F W
(BCD)
54L.S191 Synchronous Up/Down Counter /31509 * *|F W|F W
(Binary)
NOTE

Per QPL 38510-28 dated 1 April 1977.
1= Level 1 Qualification
2 = Level 2 Qualification
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LOGIC—54LS SERIES (Cont'd)

JAN
JAN | PROC-| MIL
QUAL | ESSED | REL/883
X X X
Q (8] Q
JM38510 g = g
SLASH o :: o : a :
DEVICE DESCRIPTION SHEET |3 @ ! 2|8 &
5418192 | Synchronous Decade Up/Down /31507 * *|F WI|F W
Counter
545193 Synchronous 4-Bit Binary /31508 * *|F W|F W
Up/Down Counter
5415194 4-Bit Bidirectional Universal /30601 * i ® * ¥
Shift Register
54L.S195 | 4-Bit Parallel-Access Shift /30602 I R | R
Register
541.S196 Presettable Decade Counter/ /31601 * ' * * i i
Latch (8290
54L.8197 | Presettable Binary Counter/ /31602 LI S
Latch (8291)
5415221 Dual Monostable Multivibrator /31402 i * N . * *
54L.S251 Data Selector/Mux with /30905 o N N * * *
3-State Outputs
548253 | Dual 4-Line to 1-Line Data /30908 * *1F W|F W
Selector/Mux
545257 | Quad 2-Line to 1-Line Data /30906 # ¥ |F F W
Selector/Mux
541.8258 | Quad 2-Line to 1-Line Data /30907 @ mage Ty F W
Selector/Mux
54L.S260 Dual 5-Input NOR Gate — w we e s [ W
541.5261 2X4 Parallel Binary Multiplier — - —l— =|F W
54.5266 Quad Exclusive-NOR Gate /30303 2 2|F W|F W
54L5279 | Quad S-R Latch — — — i =l PN
545280 | 9-Bit Odd/Even Parity = = == =f#® =
Generator/Checker
545283 | 4-Bit Adder /31202 * ®Rv BIF W
5415290 | Decade Counter /32003 * " |F W|F W
5415293 | 4-Bit Binary Counter /32004 * *|F W|F W
54L.S295A | 4-Bit Right-Shift Left-Shift /30606 o = w WillE W
Register
545298 | Quad 2-Input Mux with Storage — - — |- —|F W
541.S365 Hex Buffer w/Common Enable /32201 2 & fw =1 F W
(3-State)
541.S366 Hex Buffer w/Common Enable /32202 * b % *IF W
(3-State)
541.S367 Hex Buffer, 4-Bit and 2-Bit /32203 *  w [m RN
(3-State)
5415368 Hex Buffer, 4-Bit and 2-Bit /32204 = ® o E R IE W
(3-State)
548375 | Quad Latch - = == —=| B W
548386 | Exclusive-OR Gate — — —|= —|F W
541.S395 4-Bit Cascadeable Shift /30607 . &g pE " TR W
Register (3-State)
5418445 | BCD to Decimal Decoder/Dye == - —|—- —|F W
54L.S670 4X4 Register File (Tri-State) - - —|— —|F W
NOTE

Per QPL 38510-28 dated 1 April 1977.
1= Level 1 Qualification
2 = Level 2 Qualification

Siljnotics
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LOGIC—54S SERIES

JAN p#g:;_ MIL
QUAL | ESSED |[REL/883
X X X
(8] (] Q
JM38510 P s a
SLASH |3 S |a <o <
DEVICE DESCRIPTION SHEET |8 @ |a & |8 &
54500 Quad 2-Input NAND Gate /07001 1 1 |F W |F W
54502 Quad 2-Input NOR Gate /07301 2 2 |F WI|F W
54503 Quad 2-Input NAND Gate /07002 2 2 |F WI|F W
with o/c
54504 Hex Inverter /07003 1 1 F WI|F W
54S05 Hex Inverter with o/c /07004 1 1 F W I|F W
54508 Quad 2-Input AND Gate /08003 * " |F W |F W
54509 Quad 2-Input AND Gate /08004 |— — |— — |F W
with o/c
54510 Triple 3-Input NAND Gate /07005 2 2 |F WI|F W
54511 Triple 3-Input NAND Gate /08001 2 2 |F W|F W
54515 Triple 3-Input AND Gate /08002 2 2| F W|F W
with o/c
54520 Dual 4-Input NAND Gate /07006 2 F WI|F W
54522 Dual 4-Input NAND Gate /07007 1 1| F WI|F W
with o/c
54530 8-Input NAND Gate /07008 |— — | — — |— —
54832 Quad 2-Input OR Gate — - — |- —|F W
54540 Dual 4-Input NAND Buffer /07201 2 2 |F WI|F W
54851 Dual 2-Wide 2-Input /07401 2 2| F W|F W
A01 Gate
54564 4-2-3-2 Input A01 Gate /07402 2 2!F W|F W
54565 4-2-3-2 Input A01 Gate /07403 2 2 |F WI|F W
54574 Dual D-Type Edge-Triggered /07101 2 2| F W|F W
Flip-Flop
54585 4-Bit Magnitude Comparator /08201 * —| F —|F —
54586 Quad 2-Input Exclusive-OR Gate | /07501 2 2| F WI|F W
545112 Dual J-K Negative Edge- /07102 = === =F W
Triggered Flip-Flop
545113 Dual J-K Negative Edge- /07103 - —|—= —|F W
Triggered Flip-Flop
545114 Dual J-K Negative Edge- /07104 - —=| = —|F W
Triggered Flip-Flop
545133 13-Input NAND Gate /07009 2 2| F W|F W
545134 12-Input NAND Gate w/Tri- /07010 2 2| F WI|F W
State Outputs
545135 Quad Exclusive-OR/NOR Gate /07502 - == == -
545138 3-to-8 Line Decoder/Demux /07701 - == == -
545139 Dual 2-to-4 Line Decoder/ /07702 — =|= =J0F W
Demux
545140 Dual 4-Input NAND Line Driver /08101 2 2| F W|F W
545151 8-Line to 1-Line Mux /07901 2 2| F WI|F W
545153 Dual 4-Line to 1-Line Mux /07902 2 2 F WI|F W
545157 Quad 2-Input Data Selector /07903 2 2| F W|F W
(non.inv.)
545158 Quad 2-Input Data Selector /07904 ' i F WI|F W
(inv.)
545174 Hex D-Type Flip-Flop with /07106 - — | = =" *
Clear
5485175 Quad D-Type Edge-Triggered /07105 - = - =
Flip-Flop
545181 4-Bit Arithmetic Logic Unit /07801 = =11 B
545182 Look-Ahead Carry Generator /07802 - == = "
545194 4-Bit Bidirectional Universal /07601 —= BEmlem == e ==
Shift Register
545195 4-Bit Parallel-Access Shift /0702 |— —|— —|— —
Register
324 Eiﬂllllliliﬁ

NOTE

Per QPL 38510-28 dated 1 April 1977.
1= Level 1 Qualification
2 = Level 2 Qualification



LOGIC—54S SERIES (Cont'd

JAN Pf,?,’::_ MIL
QUAL | ESSED |REL/883
X X X
(8] (8] Q
JM38510 g g g
SLAsH |, R 1. Rla &
DEVICE DESCRIPTION SHEET (3 Z|a ©la &
548251 Data Selector/Mux with 3-State | /08905 - == == -
Outputs
548253 Dual 4-Line to 1-Line Data — - — |- —|F W
Selector/Mux
545257 Quad 2-Line to 1-Line Data /07906 —- - = == -
Selector/Mux
545258 Quad 2-Lint to 1-Line Data /07907 - = |- —-| = =
Selector/Mux
545260 Dual 5-Input NOR Gate — — == —]F W
545280 9-Bit Odd/Even Parity /07703 — e | —
Generator/Checker
548350 4/6 Bit Shifter-Tri-State == — == —=F =
NOTE

Per QPL 38510-28 dated 1 Apr. 1977
1= Level 1 Qualification
2 = Level 2 Qualification

sifnotics
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LOGIC—8200/9300/9600 SERIES

A AN Rsmléas
QUALIFIED* PROCESSED MIL TEMP
JM38510
SLASH Flat Flat Flat
DEVICE DESCRIPTION SHEET Dip Pack Dip Pack Dip Pack
8200 Dual 5-Bit Buffer Register = == = = = | Q
8201 Dual 5-Bit Buffer Register with D Inputs — = = = | Q
8202 10-Bit Buffer Register = = = = — | Q
8203 10-Bit Buffer Register with D Inputs — = = m= = I Q
8230 8-Input Digital Multiplexer /01402 z * 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 — = — = = E w
8234 2-Input 4-Bit Digital Multiplexer =S = = == F W
8235 2-Input 4-Bit Digital Multiplexer == = = == = F W
8241 Quad Exclusive-OR Gate == == — = — F W
8242 Quad Exclusive-NOR Gate e — - —_ - F W
8243 8-Bit Position Scaler - = — — — | Q
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 — — — —= — | Q
8261 Fast Carry Extender s = - —_ s F w
8262 9-Bit Parity Generator and Checker — — = -_— F w
8263 3-Input 4-Bit Digital Multiplexer — = = — — | Q
8264 3-Input 4-Bit Digital Multiplexer = = = = | Q
8266 2-Input 4-Bit Digital Multiplexer = = = = = F W
8267 2-Input 4-Bit Digital Multiplexer = s — — =] F W
8268 Gated Full Adder —_ —_ — — — F Q
8269 4-Bit Comparator —_ — — — — F W
8270 4-Bit Shift Register —_ — — — — F "
8271 4-Bit Shift Register — — — — — E W
8273 10-Bit Serial-In, Parallel-Out Shift Register — — e = — F w
8274 10-Bit Parallel-In, Serial-Out Shift Register = — == = = F w
8275 Quad Bistable Latch = e = = = F W
8276 8-Bit Serial Shift Register = = — = — F —
8277 Dual 8-Bit Shift Register = = = — = F —
8280 Presettable Decade Counter o = == = == F W
8281 Presettable Binary Counter = = = = E= F W
8284 Binary Up/Down Counter — = = = = E W
8285 Decade Up/Down Counter == == = = == F W
8288 Divide-by-Twelve Counter — -— - == — F w
8290 Presettable High Speed Decade Counter — S = = = R w
8291 Presettable High Speed Binary Counter = = — — = F W
8292 Presettable Low Power Decade Counter e — == — — F W
8293 Presettable Low Power Binary Counter = == == = = F W
9300 4-Bit Shift Register /15901 i B F W F w
9301 BCD to Decimal Decoder /15206 2 2 F w F W
9308 Dual 4-Bit Latch w/Clear — — — — — | Q
9309 Dual 4-Input Multiplexer /01404 | | F w F w
9310 4-Bit Decade Counter — — — — — F W
9312 8-Input Digital Multiplexer /01402 = b F W F W
9316 4-Bit Binary Counter — — — — — F w
9322 Data Selector-Multiplexer - — = s = F w
9324 5-Bit Comparator /15002 b . F WF w -
9334 8-Bit Addressable Latch /16001 — — — — F W
9602 Dual Monostable Multivibrator — * Gl F w F w
NOTE

Per QPL 38510-28 dated 1 Apr. 1977
1 = Level 1 Qualification
2 = Level 2 Qualification
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LOGIC—8T INTERFACE SERIES

MIL REL/883
i MIL TEMP
M38510 p—
SHEET
DEVICE DESCRIPTION Dip Pack
8T04 7-Segment Decoder Display Driver (Active-Low Outputs) — F w
8T05 7-Segment Decoder Display Driver (Active-Hi Outputs) - F w
8T06 7-Segment Decoder Display Driver (Active-Low Outputs) et F w
8T09 Quad Bus Driver with Tri-State Outputs — F w
8T10 Quad D-Type Bus Latch (Tri-State) - F W
8T13 Dual Line Driver — F W
8T14 Triple Line Receiver/Schmitt Trigger — F W
8T18 Dual 2-Input NAND (High Voltage to TTL Interface) — F w
8T20 Bidirectional Monostable Multivibrator (Diff. Input) —_ * *
8T22 Retriggerable Monostable Multivibrator (54122/9601) = F W
8T26A Quad Bus Driver/Receiver (Tri-State Outputs) — E w
8T28 Quad Non-Inverting Bus Driver/Receiver (Tri-State Outputs) — F W
8T31 8-Bit Bidirectional I/0O Port = * 3
8T32 Programmable 8-Bit, 1/0 Port (3-State) — | E
8T33 Programmable 8-Bit, I/O Port (Open Collector) = | *
8T35 Asynchronous Programmable 8-Bit 1/0 Port (Open Collector) = | *
8T37 Hex Bus Receiver with Hysteresis—Schmitt Trigger (DM8837) F w
8T38 Quad Bus Transceiver (Open Collector) (DM8838) - F w
8780 Quad 2-Input NAND Gate (High Voltage) = F W
8T90 Hex Inverter (High Voltage) — F w
8T95 High Speed Hex Buffers/Inverters (74365/DM8095) = F W
8796 High Speed Hex Buffers/Inverters (74366/DM8096) - F w
8797 High Speed Hex Buffers/Inverters (74367/DM8097) F W
8798 High Speed Hex Buffers/Inverters (74368/DM8098) F W
* = Qualification planned
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LINEAR INDUSTRY CROSS REFERENCE

DEVICE DESCRIPTION PACKAGE DEVICE DESCRIPTION PACKAGE

COMPARATORS PHASE LOCKED LOOPS

SE521 Dual Comparator F SES567 Tone Decoder P11 F T

SE526 Analog Voltage Comparator F K LINE RECEIVERS

SERr Analpg Voltage Comparator £ R DM7820 Dual Differential Line Receiver | F

i Ay etlade Gt F K DM7830 Dual Differential Line Receiver | F

LH2111 Dual Comparator F

LM111 Comparator F T TIMERS

LM119 Dual Comparator F K SE555 Timer F T

LM139 Quad Comparator F SE556 Dual Timer F

LM193/193A | Dual Comparator T SES558/9 Quad Timer F

wAT710 Differential Voltage Comparator | F 1L VOLTAGE REGULATORS

wA711 Comparator F K LM109 5 Volt Regulator DA
DIFFERENTIAL AMPLIFIERS SES554 Dual Track Reg F

SE510 Dual Differential Amplifier F 78XX (7) Positive Reg DA

SE511 Dual Differential Amplifier F 79XX (7) Negative Reg DA

SE515 Differential Amplifier F K T9MXX (7) Med Power Reg DB

uA733 Video Amplifier F K wA723 Precision Voltage Regulator F L
OPERATIONAL AMPLIFIERS DRIVERS

LF155/156 FET Op Amp T DS1611-1614 | Peripheral Drivers il

LH2101A Dual Op Amp F D/A

LH2108A Dual Op Amp F MC1508-8 8-Bit D/A F

LM101 High Perf. Op Amp E T SE5008 8-Bit D/A F

LM101A High Perf. Op Amp F T SE5009 8-Bit D/A F

LM107 General Purpose Op Amp F F

LM108 Precision Op Amp F T

LM108A Precision Op Amp F i

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

uA709 Op Amp F T

uA709A Op Amp F L

uA741 General Purpose Op Amp F T

uA747 Dual Op Amp F K

nA748 General Purpose Op Amp F T
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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.
Cc.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 or equivalent—gold
or tin plated.
c.Eyelet, ASTM alloy F-15 or equivalent—gold
or tin plated, glass body.
d.Ceramic with glass seal at leads.
e.BeO ceramic with glass seal at leads.
f. Ceramic with ASTM alloy F-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.BeO Ceramic with glass seal.
f. Translucent A1,03, glass seal.

PLASTIC PACKAGES

NO. OF PACKAGE

LEADS CODE ©ja/®jc(°C/W) DESCRIPTION! PAGE
Standard Dual-in-Line
8 NE 162/65 3
14 NH 150/65 TO-116/MO-001 3
16 NJ 137/53 MO-001 3
18 NK 135/53 3
20 NL 135/53 3
22 NM 120/53 3
24 NN 116/53 MO-015 4
28 NQ 116/53 MO-015 4
40 Nws 110/50 MO-015 4
Power Dual-in-Line
14 NHA2 95/33 Butterfly 3
16 NJA2 95/33 Butterfly 3
18 NKA2,3 90/26 Butterfly 3
20 NLA2,3 90/26 Butterfly 3
24 NNA2 60/23 Butterfly 4
28 NQA2 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 eja/eic (OC/W) DESCRIPTION! 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 RQA TBD Flat Ceramic, BeO 9
40 RWA TBD Flat Ceramic, BeO 9
10 QF 230/55 Flat Ceramic 9
14 QH 185/45 Flat Ceramic 9
16 QJd 170/45 Flat Ceramic 9
24 QN 155/44 Flat Ceramic 9
10 QFA 230/55 Flat Ceramic Laminate 10
14 QHA 185/45 Flat Ceramic Laminate 10
16 QJA 170/45 Flat Ceramic Laminate 10
24 QNA 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 1
18 FK 93/27 Dual-in-Line Ceramic i
22 FM 75/27 Dual-in-Line Ceramic 11
24 FN 60/26 Dual-in-Line Ceramic "
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 1ZA 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

NE Package

9.53 (.375)

787(310
927 (365) 7.37(290) " 1.65(.065)
1.39 (.055)

NJ Package and NJA Package

LEAD NO.1

ﬁﬁﬁﬁﬁﬁﬁﬂ

O :;::;:::
PAYAYAYATPAYAY.

19.18 (.755) 7.87 (.310)
18.92 (.745) 7.37 (.290) ‘
) ]

3.18(.125)
292 (.115)
i 1

[} 4
0.89 (.035) 3.43 (.135)
0.38 (.015) J.DS'(JZO)

| o8 1030) 10.03 (.395)
132(082) | (110) ™ 051 (020) 7.62 (:300) ’
1.2 (048) (0%0)
. 053(021)  (080)
038 (015)

0.38 (.015)
0.25 (.010)

NL Package and NLA Package

LEAD NO. 1[7]

ATATATATATANANATANA!

6.40 (.252)
O 6.22 (.245)

EYAYAVAYAVAVAVE LV LV R

26.92 (1.060) 0.38 (015)

.87 3v0r
26.54 (1.045) 3.68 (.145) ey BiEoe)
2821116 740 (088)

£

0.38 (.015)
0.25 (.010)

10.03 (.395)
;-3:}5;4 L @~ L | e
o 279 (110) 203080) 343 (.135)
053 (021) ol 78 1070) R
0.38 (.015)

NH Package and NHA Package

AAAANAH @

O O 6.40 (.252)
|

VAVAVIVAVEVAVE

19.18 (.755) 7.67(:310)
18.92 (.745) 7.37(.290)
| B
0,89 (035) ¥ |
0.38 (015) 318 (125)

2.92(.115)

343(138) 038 (.015)
3.05 (120) 0.25 (010)
053 (021)
038 (.015)
279 (.110) G~ [ 10.03 (.395)
1.32(.052) 229 (.090) 216 (.085) 7.62 (.:300)
1.12(043) 1365 (.065)

NK Package and NKA Package

LEADNO. 1

ﬁﬁﬁﬁﬁﬁﬁﬁg
O Boued
EAVACAVAVIVACIVAP N

23.50 (.925)

23.24(915) 7.87 (.310)
‘ ‘ asetos | TATEER
0.38 (.015)

[
|

3.18(.125)
282 (115)| 173 (068)
1 .45 (.057)

] 1‘3(_“35, 038(015) ||l
5 |A|'2o) 025 (010)
1| o83 t021) 10.03 (395)
1.32(052) 038 (015)__, | o AITL S 7.62 (.300) |
7

132 (0ad)

NM Package

——teapNo.1 [7]

1
AAAANANNNAN

O

8.94 (.352)
O 8.45 (345)

LLJHJUQK‘JL [PAVAVAPAY)

28.07 (1.105)

2781 (1.095) T 3284(158) 10410410
‘ 368 (145) 9.91(.390) 2.16 (.085)
. 1.88 (.074)
j
f

038 (015)
0.89 (.035) 025 (010)
038 (018)
[ 1257 (495) |
2. - e
3.43 (.135) ::“;:z: - —f *:g :m; 10.16 (:400)
306(.120) o ossom (110) e

0.381(.015) {.090)

Silnotics
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PLASTIC: Standard and Power Dual-In-Line (cont’d.)

NN Package and NNA Package
rLEADNO.l

ANNAANNANAAY y
14.10 (.568)
13.84 (.545)
'
TRTEVED
Tnesoazs 1180085
3150 (1.240) osttom)
JNHSS!
I H p \ H , 3g8 s I
i
i
4
|SZ(D§2) e | oy 243(135) "
112 (044
1944) 553 (021) ’“"‘m':msnm
038 (015) toss}

)

Lm)

NW Package

15.49 (610)
1.91(.075)

14.99 (590
1.65 (.065)
=1
\— @
038 (.015)
025 (.010)
_ 17.65(.695) )
15.24 (600}

Package not yet available
Scheduled for 1977 release
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NQ Package and NQA Package

~LEADNO. 1
annannaanaannl @
@,

(\ C 14.10 (.556)
ek 1384 (545)

|

. ;

([ PUUUUUUUUUYUUY

- 686 (1455 114 (085)
“7 35.78 (1.440) ‘n5|(ozn)

15.49 (.610)

f—
14,99 (590)

|11 (075)
| 165 (.065)

0.63 (.021)
038 (.ME)

Sifnotics

WHW e

2.16 (.085)
1.65(.065)

132(051) 279(.110)
172 (044) 229 (090) B~

3“(155]
; 368 (1145)

\":
(138
(&)

gs\s

8

| Iy
038 (015) T
| 0.25 (.010)

17.65 (.695)
15.24 (:600)



PLASTIC: Power (Not Dual-In-Line)

S Package

U Package

5.21(.206) DIA. 1.40 (.085) . 1.14 (.045)
’<—————>1 15.37 (.605) il 1.14 (045) "84 (025)
M LATE 14.60 (.575) —‘ |
305(120) 1232(485 | —
2.54 (:100) 12.06 (475) 12706800 Ik |
1 —u
o = Yoy
5.33(.210) — T F
432(170) 4 ) —_—— 533(210)
3|R T 382 (7%0)
SEATING PLANE :: -y iy
J 1 279 (110)
= - 6.40 (.250) 2.28 (090)
12.7 (.500) MIN. ~ MAX
i 3LEADS 368 (.145) DIA — 64 (.025) R
Y .48 (.019) 358 (141)
@
(016) i i ~ 78 1030)
406 (160) 75 (2xREF [ 38 (018
S ! -X
343(.135) MIN .40 (.055) =
1 1.14 (045) % C/’*’Fﬁ
¥ Lt
SEATING PLANE Epp— “202(119) 450018 |
;.:: :;g:; 507 (28 .41 (:095) 30(.012)
NOTE: 1. LEAD MATERIAL — COPPER, NICKEL PLATED, SOLDER DIPPED.
Lol 1.40 (.055)
— e
| | Tia(045)
P |
419 (165, __ ouTPUT
317 (125 I
F—— COMMON
267 (.105) L_> 267 (.105)
4.43 (080) 203 (.080)

GB Package

GC Package

Package not yet available
Scheduled for 1977 release

Package not yet available
Scheduled for 1977 release

PH/PHA Package

= =4 [jl_:Ij
7 8 9 0 1 12

PH

NOTE: 1. FRAME MATERIAL —
COPPER, SILVER PLATED.

8 a8
O

6.4 (.252)
6.2(.245)

3.70 (.148)
350 (.138)

PHA
(ALTERNATE TAB CONFIGURATION)

10.36 (.408)
9.85 (.388)
19.7 (.775)
195 (.768) 7,08 (300) 4.21(.166)

T
o5 3.93 (.155) 551(.217)
199) 3.68 (.145) 4.49 (177)
MAX. REF. —
.
) .3(.0118) NOM.
J (:025) MIN.
142 058 87 (. G- 2euo ¥
imtoE e 736 (290) 229 (.090) [
A8 (019)

320(.126)

Sifnotics
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HERMETIC: Metal Headers

DA Package

|—22.23 (0.875) MAX. DIA. ——

11.43 (.450)
6.35 (.250) 3.43 (.135) MAX.

|
%'[ J‘r

- SEATING PLANE

7.83 (.312) MIN.

S

3.01 (.115) DIA

4.78 (.188) R. MAX.
Both Ends

11.18
10.67
2 MOUNTING

HOLES 4.09 (.161)

3.84 (.151)

TERMINAL CONNECTIONS
PIN 1 - INPUT
PIN 2 - OUTPUT
CASE — GROUND

13.35 (.525) R. MAX.
2PINS 1.09 (.043)

PINNO. 1 DIA.
CONSTRUCTION NOTES: 9a, 108, 112 o7 (os8)
DC Package
DIA.
ﬁﬁ { 19=I>
452 (178)
533 (210)
432 (170) 0.76 (.030)
| i MAX.
¥ S
f | [}
14.22 |.5su>! ‘
1270 {500)| S EEADS
| 048 (019)
J—'—« She 230 | 041018)
531 (209)

45° TP

1.17 (.046)

091(036) % /\\
AN S
071 (028)

CONSTRUCTION NOTES: 9b, 10b, 11b

336

DB Package

9.40 (.370)
9.02 (.356)

jo—
3

-
8

»
8
8

048 (019)
0.41(.016)

267 (.105)
242 (095)

Terminal
Connections.
Pin 1 — Input
Pin 2 — Output
Case — Ground

DIA.

CONSTRUCTION NOTES: 9b, 10b, 11b

DE Package

DIA.

4.95 (.195)
452 (178)

o
[&
3z
El

»
8
3
E]

L
|
.

gl

8

| ey |
1
|

1.22(.048)
071 (.028)

CONSTRUCTION NOTES: 8b, 10¢c, 11b

Sinotics

U U
o 1
-

—ate—

0.76 (.030)
MAX.

4 LEADS
0.48(.019)
0.41(016)

267 (.105)
2.42 (.095)



HERMETIC: Metal Headers (cont'd.)

T Package

0 0oo LI e aton

048 (.019)
‘ 541 (o7 04
| \ 8 LEADS
9.40 (.370)
[=— 502 (355 0’4 -

CONSTRUCTION NOTES: 9b, 10¢, 116

L Package

826
8,00 (315) O
076 (030)
051 (020)
648 (.255)
587 (235)
' REYL e
Y [038 (o)
048 (019)

00 07

O i E
um(:ﬂ &

36° £ 2° TYP.

6.0 (240

610 (240) (406 L160)
550 1220

306 (120)
2

CONSTRUCTION NOTES: 8b, 10¢, 116

K Package

Siljnotics

826 (325)
™800 (315) 1A T

4.70 (.185)

419 (.165)

0.76 (.030)
051 (020)

114 (.045)
l oas (o1 'NsuLaTOR

1B
¢

12.70 rsoo)
|
Mool
| 9.40 (.370)
f—
902 (385)

0 HH

10 LEADS
048 (019)
041 (016)

DIA. —|

s/ /
w086 (.034)

071 (1028)

CONSTRUCTION NOTES: 9b, 10c, 11b

>

1.02 (040)
0.74 (.029)

337



HERMETIC: Flat Packs

WF Package

WH Package

B 0.13 (.005) MIN EI e
- F [ Leapno.s T — ( L (s I3 [ teaono.1 051020 > [
(1] i ] |
b = i m——— —
i 6.60 (.260) E]
———— Sio —— —
0.13 (.005) j  erolaeo) + 7.75(305) 914 (380)
MIN  ———————— T —— e——— 749(295) 838 (.330)
— | e——— —
= ————— L oo
e ——= 038 (015)
187(310) |, 860(250). ‘ | ———
E‘ 7.37 (290) 610 (240) 20.84/(,880) asaiote) | |
e 213 (s40 038 015! o, |, seze |
R : 7.24 (285) 597 (235)
- o 0.89 (,035)
|——— 21.84 (.860) e 0.89 (.035)
* J K f v taao) 03801 19
) I I | l<— 1]
ois e 102(00) | 216 (085) | | \ |
08 (.003) 57 6% 051 (020) 1.40 (.055) y T 1 ¥
A 1 |
[ 015 (008) i 13k ¥
CONSTRUCTION NOTES: 8¢, 10d, 11 0.08 (003) — | ~e— 0.76 (.030) 1.02 (.040) 2.16 (,085)
E] 051 (.020) 1.40 (055)
CONSTRUCTION NOTES: ¢, 10d, 11¢
WJ Package WN Package
1.52 (.060)
+| t=— 051 (020) [2] 1.40 (.055) 051(020) -+ = —[ ve[3]
I—LEADNO,! ()] it (2] / [ 702 (040)
== f i
— B ‘ C 8 0 N
——————1
= | i
e 234(300); 10.03(%96) —
864(340)  9.40(370) [
|
[——
(———————— |
[=———————
=
e——
= - r——“———
T 0,64 (025)
9.40 (370) 6.99 (.275)
é] 838(330) 622(245) | 0.25 (010) T |
| | T -
24.38(960) J |
000 MINj e 23.88 (940) > o0 —
9.40 (.370) | 6.99 (.275)
& = = o ] T emow T amue
I — g ki
T I T AL 23.88 (.940)
015 (,006) J S T
308 (009 : 1020080 | [ 216 (088) g —{3}~— o076 (030 |
(:003) Fws (.030) [13) 551 2ol s =+ [ 1 |
' —— ! i zielos)
CONSTRUCTION NOTES: 8c, 10d, 11c 0.5 (008) T = ‘ 1.40 (:055)
0,08 (.003) T
1.02(,040)
051 ( 020)
CONSTRUCTION NOTES: 9¢, 10d, 11c
RJ and RJA Package RNA Package
[Z]— 051020
(7 LEAD NO. 1 [12] M
\ 3 _
——— 21000
! 9.14(360) 1039 (.409) C e | EE T
— Luoen) 1030 (A00)
= 8.64 (.340) 9.40 (.370) C =
e e s————— | |
. ] —a— | [— ——= W.221.500)
ppp=—— ———— e | [— b
' = 0.38 (.015) y 4 e 15.88 (.625)
9.40 (.370) 7.37 (.290) ! 0.64 (.025) — P 14.99 (.580)
RJA 13 (.005) 838 (330) 648(255) 0.25 (010) 0.48 (.019)
MIN 24.38 (.960) o 0.38 (.015)
g — ———m|
e |
__L e = L
—r‘”“m’ | I : 9.40(:370) 10.16 (.400)
0.08 (.003) =, fa 1.02 (.040) |  2.16(.085) 9.40(370) |~ 10.16(.400)
=1 re—o78tos0) [i3] 051 (020) 1.27 (050) 8.38(330) 9.14(360) J
28.96 (1.140)
RJA CONSTRUCTION NOTES: 9¢, 10e, 11 ! o {nee 1 1.02 (.040)
RJ CONSTRUCTION NOTES: 9d, 10e, 11d E])l [+—0.76 (.030) _"l [ 052(020) i
i
} 11 i
1

338

0.15 (.006)
0.10 (.004)
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HERMETIC: Flat Packs (cont’d.)

RQA Package
0.51(.020) —+| ~—@

f@

ZQT

i

T
048 (.019) ‘

038(.015)

|

|
e |
—— ] 4

9.40 (.370)
8.38 (.330)

0.15 (.006)
0,10 (.004)

216
127

4-1 l-fomu:sa)@

16.88 (.625)
14.99 (.590)

[102.(040) | 16,76 (.660)
‘826[5‘0)

\
|
|

a3

(.085)
(.050)

1

el

T
' f

1.02(.040)
051(.020)
'CONSTRUCTION NOTES: 9¢, 10e, 11
QF Package
048 (.019)
LEAD NO. 1 238L919 ve,
038 (015)
[z
=t
EEE—
(cemc——— =i
660 (260
— == 510 (240)
— == {
[ reocss B
013 (005) | 787(310) 6:00,(.260) e
[8] ™ 7.37 (290) 6.10 (.240) 087 10%) [y
031 (012)
noaise 079 (031)
- 21.34 (.840) 051 (020)
[ | = '
1 ]
4—] I« 076 o0 min. [2] ! {'.su (079)
| 0a5(.006) 1.27 (.050)
3 0.51(.020) ®10 ookl

CONSTRUCTION NOTES: 9d, 10d, 11c

QJ Package

LeaoNo. 1/[12) _.1 —[2] 0511020 'r——o.nu min fig]
— [
— E—tl‘ﬂ (060} 1003 (395)
—— s | 1,02 (.040) .40 (:370)
| Ee——
e 9.14(.360)
8.64 (340)
= — L1
0.38 (015)
C == e
940 (370) 699 (.275) T
238 (330) 622 (248) ] 071(.028)
24.38 (.960) 0.25 (010)
] 2388 (340)
015 (,006)
0.10 (.004)

‘] h@ A¢1 'ﬁ-@u.m(.m)

L

078(.031)
0.51 (.020)

Laroiom
1.27 (.050)

CONSTRUCTION NOTES: 9d, 10d, 11c

RWA Package
0.51(.020) A-l 2]

Ex—Re

|
ﬁi!hrl

.

¥
1.52 (.060) |

0
11 naLs 4&7)‘ 24.38 (.960)
=i ‘ 23.88 (.940)

- fL 15.88 (625)
——— 2
e

|
15.09 (.594) ‘

[
|
|
i
|
| |
1

———1]

9.40 (.370) 15.88 (.625)

15.09 (.584)

-

8.38 (330 U

) useu 365)

N =

0.15 (.006)
0.10 (.004)

CONSTRUCTION NOTES: 9¢, 10e, 11e

QH Package
r LEAI@‘Q 1

051020 [2]

1.40 (.055)

1.14 (.045)

Ve —
B ——= = [:3]
., 7.75 (:305)
—— e
? 49 (295)
| (e ———
8.89 (.350)
———— ] 8.38 (:330)
| Jm—
T 18703100 | es0(260) 0.71(.028)
724 (285) —+—— 240) .31 (012
013 7.24 (285) 610 (240) (o12)
(.005) 21.84 (.860)
MIN 5154 (840)
0.15 (.006)
0.10 (:004)

=

-

CONSTRUCTION NOTES: 9d, 10d, 11¢

QN Package

0.51 (.020) =

°

3

°
ole

2

3|
8

051

[l c

'JJJ

o=

(.560)
(:540)

9.40 (.370) _ |, 699275
.38 (:330) ™7 622 (245)
24.38 (.960) .10 (.004) Min [ig]
F 23.88 (.940)
—] @I-— 0.76 (.030)
I
I 216 (.085)
1.27 (050}
079 (.031)
051 (020)

CONSTRUCTION NOTES: 9¢, 10d, 11c

Sinnetics
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HERMETIC: Flat Packs (cont'd.)

QFA Package

— pmm
Leap'no.1 [12] — et
A i
O F—maj 6.86 (.270)
6.10 (.240)

S VP
————— =
e |
Al
- 051020 2] s
1.14 (.045) MAX

- weum)@ g

2151085
v .78 (.060)

i i
1.27 (.050)
3376 (G30) 0.64 (.025)
.76 (.030) preg
CONSTRUCTION NOTES: 8d, 10f, 11c
QJA Package
24.38 (.960)
| 23.88 (.940)
LEADNO. 1 e S &
hoit BiE | 1.40 (.055)
1.14 (045)
4
I ! f
\ c |
10.29 (.405) ———— P 9.14 (.360)
952 (378 | 864 (380)
| L |
E——————
— Y. |
. }

|
7.24 (.285) [ 048 (.019) Q‘ (Lo45) MAX
6.48 (.256) "~ 0.38(015)

S N N 51(020) [2]

D e N

! 2.16 (.085)
1.78 (.060)

5.08 (.200) ‘ 1. 27 (.050)
4.57 (.180) 0.76 (.030)

CONSTRUCTION NOTES: 9d, 10f, 11c

RKA Package

Package not yet available
Scheduled for 1977 release

340

QHA Package

| 21.84 (.860)
LEAD NO. 1 @4’:\ 21.34 (840) 1.40 (055) E
1 | {17 coss)
t o
0.13(.005) :T
| S ; 87 (310
8.89 (.350) 7.37 (290)
838(330) i =
C : 3=
| | es0t280) | | ‘ 048 (.019) t
| | 510 (290) =il 1.14 (045) MAX
r e 51(020) [2]
015008 |
0.10 (.004)
470 (185) 127 (.00)
420 (165) 1 0.76 (:030)

CONSTRUCTION NOTES: 9d, 101, 11c

QNA Package

i 2438 (.960)
=5 23.88 (940) 1
1.40 (.085)
os1L020) k@ ~ LeapNo. 1 [i2) 114 (048)
000MIN T T
J{ - 'r,,, \]—I” [r
D |
———— |
= ———
[——— —————u 14.22 (,560) 10.29 (.405)
= 1372 (540) 9.52 (375)
010(004) C—————————————H ——————————
I ——
1 C JI “ 1
T=—T f
048 (.019
0.15 (.006) e - I T 7“”‘”@ “ﬁmsl
.70 (004) —_—  —
Xy . ﬁ
i —— —_— =
A |

127 ( 050)
* [ 078 (030)
b 9.40(.370) 7.24 (.285) .|

8.38 (.330) 6.48 (.255)

CONSTRUCTION NOTES: 9d, 101, 11c

Sinotics




HERMETIC: Cerdip

FH Package
@rLEADNO.‘
AN AN

|
7.67 (:302) MAX

VRS
i | s R

2.29 (.090)

- -
0.58 (.023) zmLno ) 249 (038)
038 (015) 229 (090) 1.78 (070)
CONSTRUCTION NOTES: ¢, 104, T1c
FK Package
LeaDno.1 [iZ)
AV AT ATAT A ATy —
7.87 (.310) MAX
| ERAT AL 2 SR L 25|
445 (175) 813(320)
o 368 (.145) N E
r T 22400882
|
— |
1.02 (.040) i A
odscos y 229 (0%0) [2]
i ¥ i
! v 0.36 (.014)
I | 0.20 (.008)
058 (.023) _279(110) 1.27 (050) 10.03 (.395)
oss(o) " T 2290080 T " 0380 762(300)
[ 1.78 (.070) 419(.165) |
=+ 0.76 (.030) 318(120)
CONSTRUCTION NOTES: 8¢, 10d, 11c
FN Package
LEAD NO. 1
I VAT Vb Vb H’HH’V"\H\H’H("[
C 14.22 (.560)
MAX
1
\ N HHHHVHK\H\HV\H‘VV
1.40 (.055) 16.76 (.620) o
et 0510200 T 1499 (590) 5|
| ez I
1‘: L 3% (730 | | 2.54 (.100)
A( (i [ | 036 (.014) i
U | 0.20 (.008)
N 4.19 (.165) 17.65 (.695)
0.58 [ 023) ——
L T <) ~— 3.18(.125) 15.24 (.600)
oo ] [ zmum 249 (.098)
1.78 (.070) 229(090) 152 (.060)
0.76 (.030)

CONSTRUCTION NOTES: ¢, 10d, 11c

FJ Package

LeaDNO. 1 [12)

FHH\HHHHFHFHHHH{

7.67 (.302) MAX

M. 3

P T AN
e . * ";:gf :::;g': 737 (.290) |

19.18 (.755)

—|
.75(.1751 ’__i B

8.13 (.320)

J.SSVI.MS) 2.29 (.090)
4.19 (.165) 1036 (.014)
3.18 (.125) 0.20 (.008)

173(070)
0.76 (.030) 030)

058(.023) 279(.110)  1.27(.050)

038(.015) 229(090) 0.38(.015)

CONSTRUCTION NOTES: 9¢, 10d, 11c

FM Package

LeaD No. 1 [12]
DAY

10.16 (.400)
MAX

'
P T A T LV T T T
445(175) o 1080(425)
3568 (.145) |~ 10.30 (408)

28.19 (1.110) -

e — e T1080) | [z

0.36 (.014) =

020(008) |
|
0.58(.023) Ik B 279(110) 254 (.100) L | 102(040)
038(015) | 2291090) 064 (025} 038 (015)
1.78 .070) 419(165) | 1267 (496) |
L - s
076 (.030) 318(128 10.16 (.400)

CONSTRUCTION NOTES: 9¢, 10d, 11c

Sifnotics
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HERMETIC: Laminated Ceramic, Side Brazed Lead

IEA Package
@ ~——LEADNO. 1

— A .
C 7.87 (310
11 (280)
=T
397(550)
* 1295 (510)
12.95 (.510) 813 (.320)
12.45 (490) 737 (290)
L . ] ‘ 330 (120) R
2.29 (.080) 1 ] i
i 4 | 2
113 (.005) MIN | ) i
| e i
| 7F ¥
|| ass (175 USAR B S | O
1] 318(\25) 0.20 (.008)
ulu i . S i
1 - 3.30(.120)
os3o21) ||| }‘ _229(.080) 8.74 (.344) |
0.38 (015) i 7010280 1
| 279 (110)
1.52 (.060)—am{ = 2B
117 Lok i 229 (1090)
CONSTRUCTION NOTES: 9e, 10f, 11c
LeaDNO.1 [12]
T
|
787 (310)
11 (280)
_21.08(.830) .
18.80 (.740)
1,65 (,065) - 12.95 (510) 8.13(.320)
0.51 (.020) 12.45 (.490) 7.37 (.290)
1
t [
13 (,005) MIN

4.45(175)  —w{|l~—0.20 (.008)

| 3.18(.125)
1
053(021) | . ’“E" 2.78(.10) |, 8741344
038 (015) o it 2.29 (090} 711 (280)
=y 714 (085)
CONSTRUCTION NOTES: 9e, 101, 11c
3]
,— LEADNO.1
=
1041 (.410)
9.65 (.380)
- S— '
- 27.94 (1.100) .
26.42 (1.040) 1.40 (.055)
1.65 (.065) 12.95 (510) 063(025) 10,87 (420
" o5 o 245 ( w0 9.90 (:390)
— 24
TLW uJ¢ R \ @
moos) T
mn 57 T 0311012 [
| 0.20 (.008)
U u gl u g uu__ ¢ 0 U
_ ..l os8(023 11.28 (.444)
| 0.38 (.015) 4.45 (175) 9.66 (.380)
g i 18 (125)
1.52 (.060)
.14 (045)

CONSTRUCTION NOTES: e, 101, 11c

IHA Package

=N — =5 T
2.87(310)
7.1 (280)
o 19.94 (785)
17.53 (690)
b 813 (320 [
1295 (510) 229(080) (, BI3L30—
.13 (.008) MIN 1245 ( 490) 737 (290)

@(@'L

‘L 63 (.025)
T o oafl 11
LI
AG | Ll _o31o2)
. 0.20 (.008)

2.41 (.095) |

e 053 (021) L. 279(110) |, 87z

1.14 (.045) 038(005) —im o e ey
1521 C (. 090) 7.11 (.280)
1.4 (. 5]

CONSTRUCTION NOTES: e, 101, 11c

IKA Package

~ LEADNO. 1

2362(930)
== 2261 (:890)
12.95 (510) 813 (320)
— -] o r it R
4,(”5,,,,,” 12.45 (490) = 0. ) 7.37 (290
P 1 onto2) i,
1.40 (.055) 0.20 (:008)
063 (025) |
—
053 (.021) - ad50178) E
““(MSLJ l«'sz‘m' zn(um 318 (125) B
1,14 (045 229 (090
CONSTRUCTION NOTES: 9e, 101, 11c
Leapno.1 12
= T
a 15.49 (610)
14.73 (5801
- oha —- e Rt
13.46 (.530) ki 13.46 (.530)
0.13(.005) MIN % 1295(510) : T nes(si)
L o 330 (120) +
mfuujm WJP_‘J.H?W @
031(.012)
i P 0200008
(L 4l
1650065 | | L. os3toz) @ L 1636 (644)
0.76 (.030] 7. oo 279 s 14.73 (.580]
1.52 (,060) 229 378(.128)
114 (048] I;::

CCONSTRUCTION NOTES: 9e, 101, 11¢, 11¢ (IND)
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HERMETIC: Laminated Ceramic, Side Brazed Lead (cont'd.)

1QA Package

,~LEaDNo. 1 [iZ]
11

( Leuin
14.73 (580)
S 5 ]
o sTsiom - B2 LE20)
36 (%) i 14.98 (580)
a30 (120 | w
229(080) | | 13461530)
.13 (.005) MIN. o 1 ‘ 12.95 (.510)
7
T i | Iy |
UL UL U5 0 031(012) ¥
WYY T
IR I
165(085) | | oo ety %3 on 3] [ messie
076(030) | e ing n 4.45(175) 14:73{:500)
152 .060) 22 318(125)
1.4 (045) 110)
(090)
CONSTRUCTION NOTES: e, 10f, 11c.
1ZA Package
_— LeapNo.1 [i2]
|
C 23.22(.914)
22.45 (884)

\

E“ﬁ(-‘z"l 23.37 (.920)
203(080) 7261 (.890)

— 2261
:’: :zzﬁ:" * 1.78 (070) L eI5T620) . |
o = 0.76 (030) 15.24 (.600)
= e |
. $ 1
I\
F 1 031(012)
| -
‘ J | 39 0.20 (,008)
| I/ L 1.52 (.060) ! 1
| |l 279(110) = = | S okd)
—f fy ety 114(045) 229(050) ssis) | o
1.65(065)  0.53(021) 318(125)
076(030) 038(015)

CONSTRUCTION NOTES: 9e, 101, 11c

IWA Package

t
L e 51.56 (2.030) _ 3301120)
— 13 (.005) MIN. = 5029 (1.980) z.zu't.nm)
ST e
T Iﬁlﬂlﬂlﬁlﬁl?lﬁlﬁlr‘ﬂml i
f

0.53(.021)

- - 7. 038015
165 (.065) 152 (,060)
0.76 (.030) 1.14 (.045)

CONSTRUCTION NOTES: 9e, 101, 11¢

Silnotics

Aos1002)

0.20 (.008)
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BIPOLAR MEMORY

3101A (O.C))

54/74S89 (0.C.)

54/745189 (T.S.)
54/748200 (T.S.)
54/745201 (T.S.)
54/748301 (O.C.)

82S09 (0.C.)
82510 (O0.C.)
82S11 (T.S.)
82512 (0.C))
82516 (T.S.)
82517 (O0.C))
825821 (0.C.)
82S23 (0.C.)
82525 (0.C.)
825827 (0.C)
8228

825100 (T.S.)
825101 (0.C.)
825102 (0.C.)
825103 (T.S.)
825110 (0.C.)
825111 (T.S.)
82S112 (T.S.)
825114 (T.S.)
825115 (T.S.)
825116 (T.S.)
825117 (O.C.)
825123 (T.S.)
825126 (0.C.)
825129 (T.S)
825130 (0.C.)
82S131 (T.S))
825136 (0.C.)
828137 (T.S.)
828140 (0.C))
825141 (T.S)
825180 (0.C.)
825181 (T.S.)
825184 (0.C.)
825185 (T.S.)
825190 (0.C))
82S191 (T.S.)
825200 (T.S.)
825201 (0.C.)
825208 (T.S.)
825210 (T.S.)
825214 (T.S))
825215 (T.S.)
8258226 (0.C.)
828229 (T.S.)
825230 (0.C.)
825231 (T.S.)
825240 (0.C))
82S241 (T.S))
825280 (0.C.)
825281 (T.S.)
825290 (0.C))

64-Bit Bipolar Scrateh Pad Memory: TI6XA) cusiasss s shosemsmay o sataeiatsms s o sommmsisre s T s s ok
64-Bit Bipolar Scratch Pad Memory (16X4) . .auasis e ioosmmans s ssmmammssss s asaswassssssss
64-Bit Bipolar Scratch Pad Memory (16X4). .. .coiveeeimuisiosss sasimmssssss sosv@sesissis
256-Bit TTL RAN (256XH] . cmmmusos: o o o sibnbiaraios b o mssmnstiosece o5 5 wslersians i » 8 BEahmtgid 5 5§ & SaBRBETE0 & v e e
256=Bit TTL. BAM 1256X1) i ommmn w5 s smminns s 5 5 s ieo@ibs 94 & Guimes 45 5 § o wisviasss s & oo  wisivimpaters s o o 5 o
256-Bit TTL RAM (286X1) « samaas sz sumudiss s oo smmus 55 5 5§ s sussessls's §5 4 s osimorelsis ¢ 5 6 33 eonmmiln 8 8 § 53
576-Bit Bipolar RAM (64X 5505« 55 st s o o s o miniosio s o« o8 wivistogs & 6 5 8 § pomienres 5 s 4 ¢ 3 SOReSs 55555
1024-Bit: Bipolar RAN (T024XT) ... cowmwnonon omiton s oo s wippioe o s 6 & oowimisioms o 55 556 Soiens £555 55
1024~Bit Bipolar BAM (1024X1) . . . .o oo n wiommmee § o s s o s o 3 s siommsfidas s 533 SoEnmms 1T 1555
32-Bit Bipolar Multiport Memory (8X4) . ... ..ottt iiiiee ittt rinaneeranans
256-Bit Bipolar RAM (256X1) ... v .« uwmmmes os o wmmwios sy asomums s sssssamsisssssissspinmienee s
256-Bit Bipolar RAM (256X1) e «s « s o5 s smmie s o5 § o6 5mse s s ¢ sonmisleo da s s s 45 dmmanos v o
64-Bit Bipolar Write-While-Read RAM (B2X2) . s« s 56 eninsss s smse s s s sonnaoss s
256-Bit Bipolar PROM (B2X8)! wwws sammmmss s 1 66mes o5 & 5 5 fieihid 65 Soanmmms i e s i smasses ¢ 5
64-Bit Bipolar Scratch Pad Memory (16X4) ... cc s s e omomessssssomesesssss§ossensdogis s
1024-Bit Bipolar PROM (256X4) .. ..cccvue o cimnwms s supereois s s 880 sieiis 9 6 5.0 8885 6555 a8 o vor
4096:Bit Bipolat ROM CIO24XA). ..s cwmansis s mmie B o Smiss.e b b eossssy scsissern sesmimroaress
Bipolar Field Programmable Logic Array (16X48X8) .......ccviviiieiniiviniinnnnineenennns
Bipolar Field Programmable Logic Array (16X48X8) ........ciiiiiiiiiiiiininnnnennnnnnnnn.
Bipolar Field Programmable Gate Array (16X9) .......cceiiiiuneiirernieeennnnnrssecaaans
Bipolar Field Programmable Gate Array (16X9) .........ciiiiiiiiieiiiieeennnnereeennnnns
1024-Bit Bipolar RAM (T024XA)  «.ovvs e nanomonsssss s sssssmmessssssssaamsssssssssamms
1024-Bit Bipolar RAM (1024XM) . .coec s o s sinimoioino « oo assmisinios soso seaiopmen s £ 8 6 5 s Assiaams 4§ § 5 absms
32-Bit Bipolar Multiport Memory (8X4) . ...ttt ittt iiiiet i
2048-Bit Bipalar PROM (286X8) . . s« v u wwmunmon s s 5 sommmman s s o5 3 waoumos s € 8 § 8 s @50hslons o o v 2 » o sesmovn
4096-Bit Bipolar PROM (512XB) . sreem s s 5 5 smmiais = & § S0mieia £ 5 5 § 6 bisbisiniss 6.6.5 + eiotomsosiores s o s & » & wronssie
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