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Bipolar PROM

Functional Index and Selection Guide

Access Time lcc
Part COM'L/MIL COM’L/MIL Number Page
Number Organization Max Max Output of Pins Packages Comments No.
Am27L518’ 32x8 50/65 80/80 oc 16 |D,PFL 2-8
Low power
Am27L519" 32x8 50/65 80/80 3s 16 |D,PFL 2-8
Am27518 32x8 40/50 115/115 oc 16 |D,PF,L 2-1
Am27S18A 32x8 25/35 115/115 oc 16 [D,PFL 2-1
Am27S19 32x8 40/50 115/115 3s 16 |D,PFL 2-1
Am27S19A 32x8 25/35 115/115 3s 16 |D,PFL 2-1
Am27S20 256 x 4 45/60 130/130 ocC 16 |D,PFL 2-15
Am27S20A 256 x 4 30/40 130/130 oc 16 |D,PF L 2-15
Am27S21 256 x 4 45/60 130/130 38 16 | D,P,FL 2-15
Am27S21A 256 x 4 30/40 130/130 3s 16 |D,PFL 2-15
Am27512 512x4 50/60 130/130 oc 16 |{D,PFL 2-22
Am27S12A 512x4 30/40 130/130 oc 16 |D,P,FL 2-22
Am27S13 512x4 50/60 130/130 3s 16 |D,PFL 2-22
Am27S13A 512x4 30/40 130/130 3s 16 |D,PFL 2-22
AM27S15 512x8 60/90 175/185 3s 24 | D,PFL 2-29
Am27525 512x8 | NAZNAZ | 185/185 3 24 | D,PFL ?ﬁ}ﬂglfﬁ’jigﬁs' 2-34
Am27S25A | 512x8 | NAYNAZ | 185/185 3s 24 |DPFL ?ﬁ}ﬁ‘g"’fgigs’ 2-34
Am27S27 512x8 N.AZN.A2 | 185/185 3S 22 | D,P,L | Output registers 2-41
Am27S28 512x8 55/70 160/160 oc 20 |D,PL 2-47
Am27S28A 512x8 35/45 160/160 oc 20 |D,PL 2-47
Am27529 512x 8 55/70 160/160 3S 20 |D,PL 2-47
AmM27S29A 512x8 35/45 160/160 3S 20 |D,PL 2-47
Am27530 512x8 55/70 175/175 oc 24 |D,PFL 2-52
Am27S30A 512x8 35/45 175/175 ocC 24 | D,PFL 2-52
Am27S31 512x 8 55/70 175/175 3s 24 | D,PFL 2-52
AmM27S31A 512x8 35/45 175/175 3s 24 | D,PFL 2-52
Am27S32 1024 x 4 55/70 140/145 oc 18 | D,P,FL 2-57
Am27S32A 1024 x 4 35/45 140/145 oc 18 | D, P, F, L| Ultra fast 2-57
Am27S33 |- 1024 x4 55/70 140/145 3s 18 | D,PFL 2-57
Am27S33A 1024 x 4 35/45 140/145 3s 18 | D, P, F,L| Ultra fast 2-57
Qutput registers,
Am27S35 1024 x 8 N.A2/N.A2 185 3S 24 D, P, F, L | asynchronous initialize, 2-64
THINDIP Pkg®
Ultra fast, output
Am27S35A 1024x8 | NAYNASG 185 3s 24 | D, P, F, L| registers, asynchronous | 2-64
initialize, THINDIP Pkg®
Output registers,
Am27S837 1024 x 8 N.AZN.A2 185 3S 24 D, P, F, L | synchronous initialize, 2-64
THINDIP Pkg®




BIPOLAR PROM (Cont.)

Access Time Icc
Part COM'L/MIL  COM'L/MIL Number Page
Number Organization Max Max Output of Pins Packages Comments No.
Ultra fast, output
Am27S37A 1024 x 8 N.A.4/N.A4 185 3S 24 D, P, F, L | registers, synchronous 2-64
_ initialize, THINDIP Pkg®
AmM27S180 1024 x 8 60/80 185/185 (o]o} 24 |D,P,F,L 2-73
Am27S180A 1024 x 8 35/50 185/185 oc 24 | D,P,F,L|Ultra fast 2-73
Am275181 1024 x 8 60/80 185/185 3s 24 |D,P,FL 2-73
Am27S181A 1024 x 8 35/50 185/185 3s 24 | D, P,F, L| Ultra fast 2-73
Am27PS181 1024 x 8 3S 24 D, P, F, L | Power switched 2-80
Am27PS181A 1024 x 8 3S 24 D, P, F, L | Power switched 2-80
Am275280 1024 x 8 60/80 185/185 ocC 24 | D,P,F,L|THINDIP Pkg® 2-73
Am275280A 1024 x 8 35/50 185/185 ocC 24 | D, P,F,L| Ultra fast, THINDIP Pkg® | 2-73
Am275281 1024 x 8 60/80 185/185 3s 24 | D, P,F,L| THINDIP Pkg® 273
AM27S281A 1024 x 8 35/50 185/185 3s 24 | D, P,F,L| Ulrafast, THINDIP Pkg® | 2-73
Am27PS281 | 1024 x 8 3s 24 |D,PFL ?g"l",\‘;’)fg’:ﬁi’&%"' 2-80
Am27PS281A | 1024 x 8 3 24 |D,PFL ggﬁf\lgspt’gfgwse' switched,| 5 gg
Am275184 2048 x 4 50/55 150/150 ocC 18 |D,PFL 2-87
Am27S184A 2048 x 4 35/45 150/150 ocC 18 | D, P,F,L| Ulra fast 2-87
Am27S185 2048 x 4 50/55 150/150 3s 18 |D,P,F,L 2-87
Am27S185A 2048 x 4 35/45 150/150 3s 18 | D, P, F,L| Ultra fast 2-87
Am27L5184 2048 x 4 60/65 120125 | OC 18 | D, P, F,L| Low power 2-92
Am27LS185 2048 x 4 60/65 120/125 3s 18 | D, P, F,L| Low power 2-92
Am27PS185 2048 x 4 60/65 150/755 3s 18 | D, P, F, L| Power switched 2-97
Am275190 2048 x 8 50/65 185/185 oc 24 |D,PF,L 2-102
Am27S190A 2048 x 8 35/50 185/185 ocC 24 | D,P,F, L| Ultra fast 2-102
Am275191 2048 x 8 50/65 185/185 3s 24 |D,PF,L 2-102
Am27S191A 2048 x 8 35/50 185/185 3s 24 | D,P,F,L| Ultra fast 2-102
Am27PS191 2048 x 8 65/75 185/805 3S 24 | D, P,F,L| Power switched 2-109
Am27PS191A| 2048 x 8 50/65 185/805 3s 24 | D, P, F, L| Ultra fast, power switched | 2-109
Am275290 2048 x 8 50/65 185/185 oc 24 | D,P,F,L| THINDIP Pkg® 2-102
Am27S290A 2048 x 8 35/50 185/185 oc 24 | D,P,F,L| Ultra fast, THINDIP Pkg® | 2-102
Am275291 2048 x 8 50/65 185/185 3s 24 | D,P,F,L| THINDIP Pkg® 2-102
Am27S291A 2048 x 8 35/50 185/185 3s 24 - | D, P, F, L| Ultra fast, THINDIP Pkg® | 2-102
Am27PS291 | 20488 65/75 185/805 | 3S 24 |D,PFL ?g‘fﬁéfgf&iggdv 2-109
Am27PS291A | 2048 x 8 50/65 185/80° 3s 24 | D,PFL %’m‘,‘\&g;@%e’ switched, 5 409
Am27S40 4096 x 4 50/65 165/170 oc 20 |D,PL 2-125
Am27S40A 4096 x 4 35/50 165/170 ocC 20 |D,P,L | Ulrafast 2-125
Am27S41 4096 x 4 50/65 165/170 3s 20 |D,PL 2-125
Am27S41A 4096 x 4 35/50 165/170 3s 20 | D,P,L | Ulrafast 2-125
Am27PS4H 4096 x 4 50/65 170/85° 3s 20 |D,P,L | Power switched 2-131
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BIPOLAR PROM (Cont.)

Access Time lcc
Part COM’L/MIL COM'L/MIL Number Page
Number Organization Max Max Output of Pins Packages Comments No.
Am27S543 4096 x 8 N.A. 185 3S 24 D, P FL 2-137
Am27S43A 4096 x 8 N.A. 185 3S 24 D, P, F, L | Ultra fast 2-137
Am27PS43 4096 x 8 N.A. N.A. 3S 24 D, P, F, L | Power switched -
Output registers,
Am27S545 2048 x 8 N.A2 185/185 3S 24 D,P,L asynchronous initialize, 2-116
THINDIP Pkg®
Ultra fast, output registers,
Am27S45A 2048 x 8 N.AZ 185/185 3s 24 D, P L asynchronous initialize, 2-116
THINDIP Pkg®
Output registers,
Am27S47 2048 x 8 N.A2 185/185 38 24 D, P, L synchronous initialize, 2-116
THINDIP Pkg®
Ultra fast, output registers,
Am27S47A 2048 x 8 N.AZ 185/185 3S 24 D,P,L synchronous initialize, 2-116
THINDIP Pkg®
Notes: 1. Replaces Am27LS08/09
2. Contains built-in pipeline registers: nominal address to clock setup time = 35ns (typ), clock to output = 20ns (typ).
3. 300-mil lateral pin spacing.
4. Contains built-in pipeline registers: nominal address to clock setup time = 25ns (typ), clock to output = 15ns (typ).
5. Icc are power up and power down current limits respectively.



Bipolar Memory RAM

Functional Index and Selection Guide

BIPOLAR ECL RAM

Access Time 133
Part COML/MIL  COML/MIL ECL  Number
Number Organization Max Max Series of Pins  Packages Comments Page No.
Am10415SA 1024 x 1 15/20 —150/-165 10K 16 D,P,F L 3-62
Am10415A 1024 x 1 20/25 —~150/-165 10K 16 D,P,F,L 3-62
Am10415 1024 x 1 35/40 —-150/-165 10K 16 D,P,F,L 3-62
Am100415A 1024 x 1 15/— -150/— 100K 16 D,P,F,L 3-69
Am100415 1024 x 1 20/ -150/— 100K 16 D,P,F,L 3-69
Am10470SA 4096 x 1 15/20 —230/—255 10K 18 D,F,L 3-76
Am10470A 4096 x 1 25/30 —200/-220 10K 18 D, F,L 3-76
Am10470 4096 x 1 35/40 —200/-220 10K 18 D, F' L 3-76
Am100470SA 4096 x 1 15/— —230/—- 100K 18 D, F, L 3-83
Am100470A 4096 x 1 25/— -195/— 100K 18 D, F', L 3-83
Am100470 4096 x 1 35/— —195/— 100K 18 D, F, L 3-83
Am10474A 1024 x 4 15/20 -230/-255 10K 24 D,F, L 3-74
Am10474 1024 x 4 25/30 —230/-220 10K 24 D,F, L 3-74
Am100474A 1024 x 4 15/— —230/— 100K 24 D,F, L 3-75
Am100474 1024 x 4 25/—- —200/—- 100K 24 D,F, L 3-75
Note: 1. For flat package consult factory.
BIPOLAR TTL RAM
Access Time icc
Part COML/MIL  COML/MIL Number Packages
Number Organization Max Max Output  of Pins (Note 1) Comments Page No.
Am27S02A 16 x 4 25/30 100/105 oC 16 D,P,F L 3-1
Ultra Fast
Am27S03A 16 x 4 25/30 100/105 3S 16 D,P,F,L 3-1
Am27S02 16 x4 35/50 105/105 oC 16 D,P,FL 3-1
Am27S03 16x 4 35/50 125/125 38 16 D,P,F L 3-1
Am27LS02 16 x 4 55/65 35/38 oC 16 D,P,FL 3-7
Low Power
Am27LS03 16x 4 55/65 35/38 3S 16 D,P,F,L 3-7
Am74/545289 16x 4 35/50 105/105 oC 16 D,PFL 3-16
Am74/545189 16 x 4 35/50 125/125 3S 16 D,P,FL 3-16
Am27S06A 16 x 4 25/30 100/105 oC 16 D,PFL 3-26
Am27S07A 16 x 4 25/30 100/105 338 16 D,P,F L Noninverting 3-26
Am27S06 16 x 4 35/50 100/105 0C 16 D,P,F,L | Outouts 3-26
Am27S07 16 x4 35/50 100/105 3S 16 D, P, F L 3-26
Am271.S06 16 x4 55/65 35/38 ocC 16 D,P,FL Noninverting 3-32
Outputs,
Am27LS07 16x4 55/65 35/38 38 16 D,P,F,L Low Power 3-32
Am3101A 16 x 4 35/50 100/105 oC 16 D,P,F, L 3-16
Am3101-1 16 x4 35/50 100/105 oC 16 D,P,F L Write 3-11
Am3101 16x 4 50/60 100/105 OoC 16 D, P, F L Transparent? 3-11

Chip-Pak is a trademark of Advanced Micro Devices, Inc.

1-8




BIPOLAR TTL RAM (Cont.)

Access Time Icc
Part COM'L/MIL COM’L/MIL Number - Packages
Number Organization Max Max Output of Pins (Note 1) Comments Page No.

Am31LO1A 16 x 4 55/65 35/38 oc 16 D,P,F, L | Low Power, 3-21

Am31L01 16 x4 80/90 35/38 oc 16 D,P,F, L | Wrte Transparent? 3-21

Am74/5489-1 16 x4 35/50 100/105 ocC 16 D,P,FL . " 3-11
Write Transparent

Am74/5489 16 x 4 50/60 100/105 ocC 16 D,PFL 3-1

Am27LS00A 256 x 1 35/45 115/115 38 16 D,P,FL Ultra Fast 3-36

ra Fas

Am27LS01A 256 x 1 35/45 115/115 oC 16 D,P,F L 3-36

Am27LS00 256 x 1 45/55 70/70 3S 16 D,P,F L 3-36
Fast, Low Power

Am27LS01 256 x 1 45/55 70/70 oC 16 D,P,FL 3-36

Am27LS00-1A| 256 x 1 35/45 115/115 3s 16 D,P,FL 3-42

Am27LS01-1A 256 x 1 35/45 115/115 oC 16 D,PFL . . 3-42
Noninverting Outputs

Am27L.S00-1 256 x 1 45/55 70/70 3S 16 D, P FL 3-42

Am27LS01-1 256 x 1 45/55 70/70 ocC 16 D,PFL 3-42

Amg3415A 1024 x 1 30/40 155/170 oC 16 D,P,F, L 3-57
Ultra Fast

Am93425A 1024 x 1 30/40 155/170 3S 16 D,P,F L 3-57

Amg3415 1024 x 1 45/65 155/170 ocC 16 D,P,F L 3-57

Amg3425 1024 x 1 45/65 155/170 3S 16 D,P,F L 3-57

Am93412A 256 x 4 35/45 155/170 oC 228 D,P,F, L Ultra Fast 3-47

ra Fas

Am93422A 256 x 4 35/45 155/170 3S 223 D,P,F L 3-47

Am93412 256 x 4 45/60 155/170 oC 22° D,P,FL 3-47

Am93422 256 x 4 45/60 155/170 38 228 D,P,F,L 3-47

Am93L412A 256 x 4 45/55 80/90 oC 228 D,P,FL 3-52

Amg3L422A 256 x 4 45/55 80/90 3S 228 D,P,FL 3-52

3 Low Power
Am93L412 256 x 4 60/75 80/90 ocC 22 D,P,FL 3-52
Am93L422 256 x 4 60/75 80/90 3s 223 D,PFL 3-52

Notes: 1. D = Hermetic DIP, P = Molded DIP, F = Cerpak, L = Chip-Pak™. _ .
2. Complement of data in is available on the outputs in the write mode when both CS and WE are low.
3. Cerpak (F) is 24 pin.

Chip-Pak is a trademark of Advanced Micro Devices, Inc.



MOS Memory

1K STATIC RAMs Functional Index and Selection Guide
Part Access Power Dissipation (mW) Supply Temp Page
Number Organization | Time(ns) | Standby Active Pins | Voltage (V) | Range | Package No.
Am9101A 256 x 4 500 47 290 22 5 C,M D,P 4-1
Am91LO1A 256 x 4 500 38 173 22 5 C,M D,P 4-1
Am9101B 256 x4 400 47 290 22 5 C,M D,P 4-1
Am91LO1B 256 x 4 400 38 173 22 5 Cc,M D, P 4-1
Am9101C 256x 4 300 47 315 22 5 Cc,M D,P 4-1
Am391L01C 256x4 300 38 189 22 5 C, M D, P 4-1
Am9101D 256 x 4 250 47 315 22 5 (o} D,P 4-1
Am9111A 256 x 4 500 47 290 18 5 Cc,M D,P 4-7
Am91L11A 256x 4 500 38 173 18 5 C,M D,P 4-7
Am9111B 256 x4 400 47 290 18 5 C,M D,P 4-7
Am91L11B 256x 4 400 38 173 18 5 C,M D,P 4-7
Am9111C 256x 4 300 47 315 18 5 Cc,M D,P 4-7
Am91L11C 256 x 4 300 38 189 18 5 C,M D,P 4-7
Am9111D 256 x 4 250 47 315 18 5 C D,P 4-7
Am9112A 256 x 4 500 47 290 16 5 C,M D,P 4-13
Am91L12A 256 x 4 500 38 173 16 5 C,M D,P 4-13
Am9112B 256 x4 400 47 290 16 5 C,M D,P 4-13
Am91L12B 256x 4 400 38 173 16 5 C,M D,P 4-13
Am9112C 256x 4 300 47 315 16 5 C,M D,P 4-13
Amg1L12C 256x 4 300 38 189 16 5 C,M D,P 4-13
Am9112D 256x 4 250 47 315 16 5 o] D,P 4-13
Am9122-25 256 x4 25 - 660 22 5 (o} D,P 4-19
Am9122-35 256 x4 35 - 660 22 5 C,M D,P 4-19
Am91L22-35 256 x 4 35 - 440 22 5 C D,P 4-19
Am91L22-45 256 x4 45 - 440 22 5 C,M D,P 4-19
Am91L22-60 256 x 4 60 - 248 22 5 C D,P 4-19
4K STATIC RAMs
Am21L41-12 4096 x 1 120 25 200 18 5 o] D,P 4-25
Am21L41-15 4096 x 1 150 25 200 18 5 C D,P 4-25
Am21L41-20 4096 x 1 200 25 200 18 5 C D,P 4-25
Am21L41-25 4096 x 1 250 25 250 18 5 o] D,P 4-25
Am9044B 4096 x 1 450 350 18 5 C,M D,P 4-31
Am90L44B 4096 x 1 450 250 18 5 C,M D,P 4-31
Am9044C 4096 x 1 300 350 18 5 C,M D,P 4-31
Amg0L44C 4096 x 1 300 250 18 5 C,M D,P 4-31
Am9044D 4096 x 1 250 350 18 5 C,M D,P 4-31
Am90L44D 4096 x 1 250 250 18 5 C,M D,P 4-31
Am9044E 4096 x 1 200 350 18 5 C D,P 4-31
AmY0L44E 4096 x 1 200 250 18 5 C D,P 4-31
Am9244B 4096 x 1 450 150 350 18 5 C,M D,P 4-31
Am92L44B 4096 x 1 450 100 250 18 5 Cc,M D,P 4-31
Am9244C 4096 x 1 300 150 350 18 5 C,M D,P 4-31
Am92L44C 4096 x 1 300 100 250 18 5 C,M D,P 4-31
Am9244D 4096 x 1 250 150 350 18 5 C,M D,P 4-31
Am92L44D 4096 x 1 250 100 250 18 5 C,M D,P 4-31
Am9244E 4096 x 1 200 150 350 18 5 C D,P 4-31
Am92L44E 4096 x 1 200 100 250 18 5 (o} D,P 4-31
Am9114B 1024 x 4 450 350 18 5 C,M D,P,F 4-35
Am91L14B 1024 x 4 450 250 18 5 cC,M D,P,F 4-35
Am9114C 1024 x 4 300 350 18 5 C,M D,P,F 4-35
Am91L14C 1024 x 4 300 250 18 5 C,M D,P,F 4-35
Am9114E 1024 x 4 200 350 18 5 C,M D,P 4-35
Am91L14E 1024 x 4 200 250 18 5 (o} D,P 4-35
Am9124B 1024 x 4 450 150 350 18 5 C,M D,P,F 4-35
Am91L24B 1024 x 4 450 100 250 18 5 Cc,M D,P,F 4-35
Am9124C 1024 x4 300 150 350 18 5 C,M D,P,F 4-35
Am91L24C 1024 x4 300 100 250 18 5 C,M D,P,F 4-35




4K STATIC RAMSs (Cont.)

Part Access Power Dissipation (mW) Supply Temp. Page
Number Organization | Time(ns) | Standby Active Pins | Voltage (V) | Range | Package No.
Am2147-35 4096 x 1 35 165 990 18 5 (o} D 4-39
Am2147-45 4096 x 1 45 165 990 18 5 M D,L 4-39
Am2147-55 4096 x 1 55 165 990 18 5 C,M D,L 4-39
Am2147-70 4096 x 1 70 110 880 18 5 C,M D,L 4-39
Am21L47-45 4096 x 1 45 83 688 18 5 (o} D 4-39
Am21L47-55 4096 x 1 55 83 688 18 5 C D 4-39
Am2148-55 1024 x4 55 165 990 18 5 C,M D,L 4-45
Am2148-70 1024 x 4 70 165 990 18 5 C,M DL 4-45
Am2149-55 1024 x 4 55 - 990 18 5 Cc,M D,L 4-45
Am2149-70 1024 x4 70 - 990 18 5 C,M D,L 4-45
16K STATIC RAMs
Part Access Power Dissipation (mW) Supply Temp’ Page
Number Organization | Time(ns) | Standby Active Pins | Voltage (V) | Range | Package No.
Am9128-10 2048x8 100 83 660 24 5 (o} D,P 4-51
Am9128-15 2048 x 8 150 83 550 24 5 C,M D,P 4-51
Am9128-20 2048 x 8 200 165 660 24 5 C,M D,P 4-51
Am9128-70* 2048x8 70 165 770 24 5 C D,P 4-51
Am9167-45* 16384 x 1 45 165 660 20 5 C D 4-57
Am9167-55* 16384 x 1 55 165 660 20 5 C,M D 4-57
Am9168-45* 4096 x 4 45 165 660 20 5 C D 4-58
Am9168-55* 4096 x 4 55 165 660 20 5 C,M D 4-58
*Available in 1983.
DYNAMIC RAMs
Part Access Power Dissipation (mW) Supply Temp Page
Number Organization | Time(ns) | Standby Active Pins | Voltage(V) | Range | Package No.
Am9016C 16384 x 1 300 20 420 16 +12 +5 C,L P,D,L 4-59
Amg016D 16384 x 1 250 20 420 16 +12 £5 C,L P,D,L 4-59
Am9016E 16384 x 1 200 20 420 16 +12 x5 C,L P,D,L 4-59
Am9016F 16384 x 1 150 20 420 16 +12 5 (o} P,D,L 4-59

S
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ROMs

Part Access Time Temp Supply Operating Power Page
Number Organization (ns) Range Voltage Pins Max (mW) Outputs No.
8316E 2048x 8 450 C,M +5 24 499 3-State 5-1
Am9218B 2048x8 450 C,M +5 24 368 3-State 5-1
Am9218C 2048x 8 350 C +5 24 368 3-State 5-1
Am9232B 4096 x 8 450 C,M +5 24 420 3-State 5-4
Am9232C 4096 x 8 300 C +5 24 420 3-State 5-4
Am9232D 4096 x 8 250 C +5 24 420 3-State 5-4
Am9233B 4096x 8 450 C,M +5 24 420 3-State 5-4
Am9233C 4096 x 8 300 C +5 24 420 3-State 5-4
Am9233D 4096 x 8 250 C +5 24 420 3-State 5-4
Am9264B 8192x8 450 C,M +5 24 440 3-State 5-8
Am9264C 8192x8 300 C +5 24 440 3-State 5-8
Am9264D 8192x8 250 C +5 24 440 3-State 5-8
Am9265B 8192x8 450 C,M +5 28 440, 1101 3-State 5-12
Am9265C 8192x8 300 C +5 28 440, 1107 3-State 5-12
Am9265D 8192x8 250 (o] +5 28 440, 110" 3-State 5-12
Am92128B 16384 x 8 450 C,M +5 28 440, 1377 3-State 5-15
Am92128C 16384 x 8 300 C +5 28 440, 1371 3-State 5-15
Am92128D 16384 x 8 250 C +5 28 440, 1371 3-State 5-15
Am92256B 32768x 8 450 C +5 28 660, 165! 3-State 5-18
Am92256C 32768 x 8 300 (e} +5 28 660, 1651 3-State 5-18
Am92256D 32768 x 8 250 C +5 28 660, 1651 3-State 5-18
Note: 1. Standby
U.V. ERASABLE PROMs
Part Access Temp | Operating Power — Supply Number Page
Number Organization | Time(ns) | Range | Act/Stby Max (mW) Voltages Outputs | of Pins No.
Am1702A 256x 8 1000 C,L 676 -9,+5 3-State 24 6-1
Am1702AL 256x8 1000 C,L - -9,+5 3-State 24 6-1
Ami702A-1 256x8 550 CL 676 -9, +5 3-State 24 6-1
Am1702AL-1 256x8 550 C,L - -9,+5 3-State 24 6-1
Am1702A-2 256x8 650 CL 676 -9, +5 3-State 24 6-1
Am1702AL-2 256 x8 650 CL - ~9,+5 3-State 24 6-1
Am2708/9708 1024 x 8 450/480 C,M 800 +5, +12, -5 3-State 24 6-7
Am2708-1 1024 x 8 350 (o} 800 +5, +12, -5 3-State 24 6-7
Am2716 2048x 8 450 C,LLM 525/132 +5 ‘| 8-State 24 6-11
Am9716 2048x 8 300 c 525/132 +5 3-State 24 6-11
Am2716-1 2048 x 8 350 C, L 525/132 +5 3-State 24 6-11
Am2716-2 2048x 8 390 C 525/132 +5 3-State 24 6-11
Am2732 4096 x 8 450 C.LLM 787/157 +5 3-State 24 6-16
Am2732-1 4096 x 8 350 C 7871157 +5 3-State 24 6-16
Am2732-2 4096 x 8 390 C 787/157 +5 3-State 24 6-16
Am2732A* 4096x 8 250 [o] 787/184 +5 3-State 24 6-21
Am2764-2 8192x 8 200 c,I 525/105 +5 3-State 28 6-22
Am2764 8192x8 250 C,I,M 525/105 +5 3-State 28 6-22
Am2764-3 8192x8 300 (o] 525/105 +5 3-State 28 6-22
Am2764-4 8192x8 450 C, LM 525/105 +5 3-State 28 6-22
Am27128* 16384 x 8 250 (o] 525/210 +5 3-State 28 6-27
*Available first quarter 1983 Temperature Ranges Package Types
C = Commercial 0to 70°C D = Cerdip
M = Military —55 to +125°C P = Plastic
L = Extended —55to +85°C or +100°C = Flat Pack

I = Industrial —40to +85°C

L = Leadless Chip Carrier




Bipolar PROM

Cross Reference Guide
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Am27LS181 | 256 | 32x8 | oC | 16 | 5065 53/63LS080 N/S82523 | TBP18SA030
Am27LS19' | 256 | 32x8 | 3S | 16 | 50065 53/63L5081 N/S825123 | TBP18S030
Am27518 256 | a2x8 | oc | 16 | 4050 HM7602 53/6330-1 D?:gf;:gga N/S82523 | TBP1BSA030
Am27S18A 256 | 32x8 | oC | 16 | 2535 53/6330-1
Am27519 256 | s2x8 | 3s | 16 | aos0 HM7603 53/6331-1 szgf;ga N/SE25123 | TBP18S030
Am27S19A 256 | 32x8 | 35 | 16 | 2535 53/6331-1
Am27520 1024 | 256x4 | OC | 16 | 4560 | 93417 HM7610A | M3601 | 53/6300-1 | DM54/745387 | 29660 | N/S825126 | TBP24SA10
Am27S20A | 1024 | 256x4 | oc | 16 | 3040 53/6300-1
Amz27521 1024 | 266x4 | 35 | 16 | 4560 | 93427 HM7611A | M3621 | 53/6301-1 | DMS4/745287 | 29661 | N/S825129 | TBP24S10
AM27S21A | 1024 | 256x4 | 35 | 16 | 30/40 53/6301-1
Am27S12 2048 | 512x4 | OC | 16 | 50/60 | 93436 HM7620A | M3602 | 53/6305-1 | DM54/74S570 | 29610 | N/S825130
AM27S12A | 2048 | 512x4 | OC | 16 | 30140 3602
Am27513 2048 | 512x4 | 35 | 16 | 50060 | 93446 HM7621A | M3622 | 53/6306-1 | DM54/74S571 | 29611 | N/S825131
Am27S13A | 2048 | 512x4 | 35 | 16 | 30/40
Am27515 4096 | 512x8 | 35 | 24 | 60/90 HM7647R N/S825115
Am27525 4096 | 512x8 | 38 | 24 | NA2
Am27S25A | 4096 | 512x8 | 33 | 24 | NA%4
Am27527 4006 | 512x8 | 35 |22 | NAZ
Am27528 4096 | 512x8 | oC | 20 | s&/70 MB7123 | HM7648 53/6348 | DMS4/74S473 | 20620 | N/S825146 | TBP28SA42
Am27S28A | 4096 | 512x8 | OC | 20 | 3545
Am27529 4096 | 512x8 | 35 | 20 | 5570 MB7124 | HM7649 53/6349 | DM54/74S472 | 20621 | N/S825147 | TBP28S42
Am27S29A | 4096 | 512x8 | 35 | 20 | 3545
AM27530 409 | 512x8 | 0C |24 | s570 | 93438 HM7640A | M3604 | 53/6340 | DM77/875475 | 20624 | N/S82S140 | TBP28SA46
AM27S30A | 4096 | 512x8 | 0C | 24 | 3545
Am27531 4096 | 512x8 | 35 | 24 | 5570 |o9344s HM7641A | M3624 | 53/6341 | DM77/875474 | 29625 | N/S82S141 | TBP28S46
Am27S31A | 4096 | 512x8 | 35 | 24 | 3545
Am27532 4006 |1024x4 | OC |18 | 5570 |93452 | MB7121E | HM7642A | M3605 | 53/6352 | DM54/74S572 | 29640 | N/S8251356 | TBP24SA4t
Am27S32A | 4096 |1024x4 | OC | 18 | 3545 MB7121H
Am27533 4006 |1024x4 | 35 | 18 | 5570 |93453 | MB7122E | HM7643A | M3625 | 53/6353 | DM54/74S573 | 20641 | N/S825137 | TBP24S41
Am27S33A | 4096 | 1024x4 | 3S | 18 | 3545 MB7122H 53/635441A
AM27535 8192 [1024x8| 35 |24 | NA2
Am27S35A | 8192 | 1024x8 | 35 | 24 | NA4
Am27537 8192 |1024x8| 35 | 24 | NAZ DM87SRg1
AM27S37A | 8192 |1024x8| 35 | 24 | NAS
AM275180 8192 |1024x8| OC | 24 | 60/80 |93450 | MB7131 | HM7680 53/6380 | DM77/875180 | 20630 | N/S825180 | TBP28SAB6
Am27S180A | 8192 | 1024x8| 0C | 24 | 35/50
Am275181 8192 |1024x8| 3S | 24 | 60/80 |93451 | MB7132 | HM7681 | M3s28 | 536381 | DM77/87S181 | 29631 | N/SB2S181 | TBP28S86
Am27SIB1A | 8192 | 1024x8| 35 | 24 | 3550
Am27PS181 | 8192 | 1024x8 | 35 | 24 20633
Am2TPS1BIA | 8192 | 1024x8 | 35 | 24
Am2752808 | 8192 |1024x8 | OC | 24 | 60180 53/6380J5
Am275280A3 | 8192 | 1024x8 | OC | 24 | 35/50
Am2752813 | 8192 |1024x8| 3S | 24 | 6080 53/6381JS
Am275281A3 | B192 |1024x8| 35 | 24 | 3550
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AM27PS281 8192 | 1024x8 | 3S 24 | 35/50
Am27PS281A3 | 8192 | 1024x8 | 35 24
Am275184 8192 | 2048x4 | 0OC 18 | 5055 MB7127 | HM7684 53/63100 | DM77/87S184 | 29650 | N/SB2S184 | TBP24SAS1
Am27S184A 8192 | 2048x4 | 0OC 18 | 3545 MB7127H
Am275185 8192 | 2048x4 | 3S 18 | 5055 MB7128 | HM7685 53/63101 | DM77/875185 | 29651 | N/S82S185 TBP24581
Am27S185A 8192 | 2048x4 | 3S 18 | 3545 MB7128H 53/635841A
Am27LS184 8192 | 2048x4 | 0OC 18 | eo0/65
Am27LS185 8192 | 2048x4 | 3S 18 | 60/65
Am27PS185 8192 | 2048x4 | 3S 18 | 6065 29653
AM275190 16384 | 2048x8 | 0C | 24 | 50065 | 93510 | MB7137 | HM76160 DM77/87S190 | 29680 | N/S825190
AM27S190A 16384 | 2048x8 | OC | 24 | 3550
Am275191 16384 | 2048x8 | 3S 24 | 50/65 | 93511 | MB7138 | HM76161 | M3636B DM77/875191 | 29681 | N/S825191 TBP28S166
Am27S191A 16384 | 2048x8 | 3S 24 | 3550 M3636B-1
Am27PS191 16384 | 2048x8 | 3s | 24 | 6575 29683
AmM27PS191A | 16384 | 2048x8 | 3S 24 | 50/65
Am2752903 16384 | 2048x8 | OC | 24 | 5065
Am275290A3 | 16384 | 2048x8 | OC 24 35/50
Am2752913 16384 | 2048x8 | 3S 24 | 50/65 29681S
Am27S291A3 | 16384 | 2048x8 | 3S 24 | 35/50
Am27PS2913 | 16384 | 2048x8 | 35S | 24 | 6575 296835
Am27PS291A3 | 16384 | 2048x8 | 3S 24 50/65
Am27S40 16384 | 4096x4 | OC | 20 | 50/65 HM76164
Am27S40A 16384 | 409%6x4 | OC | 20 | 3550
Am27841 16384 | 4096x4 | 3S 20 | s0/65 MB7134 | HM76165 53/6351641 29641 | N/S825195
Am27S41A 16384 | 4096x4 | 3S 20 | 35/50 53/6351641A
Am27PS41 16384 | 4096x4 | 3S 20 | 50065 29643
Am27543 32768 | 4096x8 | 35 24 NA. MB7142 3632 N/S825321
Am27S43A 32768 | 4096x8 | 35 | 24 NA.
AM27PS43 32768 | 4096x8 | 35 | 24 NA.
Am27545 16384 | 2048x8 | 3S 24 NAZ
AM27S45A 16384 | 2048x8 | 3S 24 | NA#4
Am27S47 16384 | 2048x8 | 3S 24 NAZ
Am27S47A 16384 | 2048x8 | 3S | 24 | NA4

Notes: 1. Replaces Am27LS08/LS09.
2. Contains built-in pipeline registers: nominal address to clock setup time = 35ns (typ), clock to output = 20ns (typ).
3. 300-mil lateral pin spacing.
4. Contains built-in pipeline registers: nominal address to clock setup time = 25ns (typ), clock to output = 15ns (typ).
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TTL and ECL Cross Reference Guide

BIPOLAR ECL RAM CROSS REFERENCE GUIDE
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Am10415SA | 1024x1 | 16 | 10K 1520 | ~150/-165 :’;ﬁugf 10415A
Amio41sA | 1024x1 | 16 | 10k | 2025 | —150-165 | Fio415A | MBM10415AN :’;ﬁ:’&f MCM10146 | DM10415 | 10415 | GXB10415
Am10415 1024x1 | 16 | 10K 35/40 | —150/-165 F10415 MBM10415A HM2110 DM10415A
AmM100415A | 1024x1 | 16 | 100K 15/- —150/~ 100415A
AM100415 1024x1 | 16 | 100K | 20— ~150/— F100415A 100415
AMI0470SA | 4096x1 | 18 | 10K 15/20 | -230/-255 MBM10470A | HM10470-1
Am10470A 4006x1 | 18 | 10K 25/30 | —200/-220 | F10470A HM10470 MCM10470A 10470A
AM10470 4096x1 | 18 | 10K 35/40 | -200/-220 | F10470 MBM10470 DMt0470
Am100470SA | 4096x1 | 18 | 100K 15/— -230/— MBM100470A | HM100470-1
AM100470A | 4096x1 | 18 | 100K | 25/- -195/- HM100470 100470A
Am100470 4006x1 | 18 | 100K | 35/- —195/— F100470 | MBM100470
AM10474A 1024x1 | 24 | 10K 15/ -230/- HM10474-1
AM10474 1024x1 | 24 | 10K 25/ —230/~ F10474 MBM10474 HM10474
AM100474A | 1024x1 | 24 | 100K | 15/- ~230/- HM100474-1
AM100474 1024x1 | 24 | 100K | 25— -230/- F100474 HM100474 GXB100474
BIPOLAR TTL RAM CROSS REFERENCE GUIDE
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Am27S02A 16x4 | 16 | OC | 25/30 | 100/105 6560A DM74/545289A
Am27S03A 16x4 | 16 | 35 | 2530 | 1001105 6561 DM74/54S189A
Am27502 16x4 16 | oc | 3s/50 | 105105 DM74/545289 | N/S82S25
Am74/545289 | 16x4 | 16 | OC | 35/50 | 105/105 3345239 3101A | 5501 |65/5560 |4064 N/S74/545289 | SN74/545289
Am3101A 16x4 16 | OC | 35/50 | 105/105 N3101A
Am27503 16x4 16 | 35 | 35/50 | 125125 | gaans 6575581 DM74/545189 | N/S74/545189 | SN74/545189
Am74/545189 | 16x4 16 3s | 3s/50 | 125125 | 745189 DM85/7599
Am27LS02 16x4 16 | OC | s5/65 | 35/38 L65/5560 DM74/54L.5289
Am27LS03 16x4 | 16 | 3S | 5565 | 3538 L65/5561 DM74/54L.5189
Am27506A(1) 16x4 16 oC | 25/30 | 100/105 Proprietary
Am27507A(1) 16x4 16 3S | 2530 | 100/105 Proprietary
Am27506(1) 16x4 16 | oc | 3550 | 100/105 Proprietary
Am27s07(1) 16x4 16 3S | 3550 | 100/105 Proprietary
Am27LS06(1) 16x4 16 OC | 5565 | 35/38 Proprietary
Am27LS07(1) 16x4 16 3S | 5565 | 3538 Proprietary
Am3101-1(2) 16x4 16 OC { 3550 | 100/105 7489 | 3101 DM74/5489 SN74/5489
Am74/5489-1(2)[ 16x 4 16 oC | 35550 | 100/105
Am3101(2) 16x4 16 | oc | 5060 | 100/105
Am74/548902) | 16 x4 16 | oc | 50/60 | 100105
Am31LO1A(R) 16x4 16 OC | 55/65 | 35/38 Proprietary
Am31L01(2) 16x4 16 oC | 80/50 | 35/38 Propristary
Am27LS00A 256x1 | 16 | 3S | 3545 | 1151115 Proprietary
Am27LS01A 256x1 | 16 | OC | 3545 | 115115 Propristary
93L420 N/S828116 SN74/545201
Am27LS00 256x1 | 16 3s | 4555 | 7070 |93421 | 3106 65/5531  |4256 | DM74/545200 |\ ool SN74/545200
931421 SN74/54L.5200
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AM27LS01 256x1 | 16 | OC | 4ss5 | 7070 :2‘&‘1 . |37 65/5530 DM74/545206 L”/ssiiil '77 5333/'553333
SN74/54L.S300
Am27LS00-1A(1) | 256 x 1 16 3S | 35/45 | 115/115 Propristary
Am27LS01-1A(1) | 256 x 1 16 oC | 35/45 | 115/115 Proprietary
Am27LS00-1(1) | 256x 1 16 3S | 4555 | 70/70 Proprietary
Am27Ls01-1() | 286x1 | 16 | OC | 48555 | 7070 Proprietary
AMI3415A 1024x1 | 16 [ OC | 3040 | 1551170 | 93415A | 2115 N/S825110
Am93425A 1024 x 1 16 3s 30/40 | 155/170 | 93425A 2125 N/s82s111
Amg3415 1024 x 1 16 oc 45/60 | 155/170 | 93415 2115 MCM93415 N/S82510 SN74/545314
Am93425 1024x1 | 16 3s | 45/60 | 155/170 | 93425 | 2125 MCM93425 N/S82511 SN74/545214
Amg3412A 256x4 | 223 | OC | 35/45 | 155/70 |93412A
AmY3422A 256x4 | 223 | 3s | 3545 | 15570 | 93422A
Am93412 256 x 4 228 ocC 45/60 | 155/170 | 93412 MCM93412
Am93422 256x4 | 223 | 3S | 45/60 | 1551170 | 93422 MCMg3422
AmY3L412A 256x4 | 223 | OC | 4555 | 80/90 | 93L412A
Amg3L422A 256x4 | 223 | 35 | 4555 | 80/90 |93L422A
Amg3L412 256x4 | 223 | OC | 6075 | 80/90 |93L412
Amg3L422 256x4 | 223 | 35 | 6075 | 80/90 |93L422

Notes: 1. Noninverting outputs. _ .
2. Write transparent; complement of data-in is available on the outputs in the Write Mode when both CS and WE are Jow.
3. Cerpak is 24 pin.




Competitive MOS Memory Cross Reference

AMI AMD INTEL (Cont.) AMD NATIONAL (Cont) AMD
S2333 Am9233 1506 Am1506 MM2147 Am2147
S2364 Am9265 1507 Am1507 MM2708 Am2708
S42168 Am9218 1702A Am1702A MM2716 AmM2716
S4264 Am9264. 1702AL Am1702AL MM4006 Am1406
S68A364 Am9264 2114A Am9114 MM4007 Am1407
$6831B Am9218 2114AL Am91L14 MM4025 Am2825
$68332 Am9232 2117 Amg016 MM4026 Am2826
EA AMD 2128 Am9128 MM4027 Am2827
2141 Am21L41 MM4055 Am2855
EA-2316E/8316E Am9218 2147 Am2147 MM4056 Am2856
EA-2364 Am9264 2148 Am9148 MM4057 Am2857
EA-23128 Am92128 2149 Am9149 MM5025 Am2855
EA-8332 Am9232 2316/8316E Amg218 MM5026 Am2826
EA-8333 Am9233 2332 Amg233 MM5027 Am2827
2364 Am9265 MM5055 Am?2855
FAIRCHILD AMD 2401 Am2401 MM5057 Am2857
F16K Am9016 2405 Am2405 MM5058 Am2833
F2114 Amg114 2708 Am2708 MM5202AQ Am1702A
F2114L Amgti4 2716 Am2716 MM52116 Am9218
F2533 Am2833 2732 Am2732 MM52132 Amg232
F2708 Am2708 2732A Am2732 MM52164 Am9264
F3341 Am2841 2764 Am2764 MM5235 Amg265
F3341A 2m2841A 27128 Am27128 MM5257 Am9044
F3347 m2847 MM5258 Am9218
F3357-2 Am2847 MOSTEK AMD MM5290 Am9016
Eg;,lgz ﬁmggl;g MK1002P Am2810
m MK1007 Am2847
Fo3L422 Amg1L22 MK2147 Am2147 NEC AMD
MK2716 Am2716 PD2114L Amg9114
FuJITSu AMD MK2764 Am2764 1IPD2147 Am2147
MBM2147 Am2147 MK32000 Amg232 uPD2149 Am9149
MBM2148 Am9148 MK34000 Amg218 uPD2316E Am9218
MBM2149 Am9149 MK36000 Am9264 uPD2332 Am9232
MBM2716 Am2716 MK37000 Am9265 uPD23128 Amg21282
MBM2732 Am2732 MK3702 Am1702A uPD2364 Am9264
MBM2764 Am2764 MK3708 Am2708 uPD2708 Am2708
MBM4044 Am9044 MK38000 Amg2256° wPD2716 Am2716
MBMB114 Am9114 MK4104 Am92442 pPD4104 Am921 442
MB8116 Amg016 MK4104 Am21L41 uPD4104 Am21L412
MB8128 Amg128 MK4116 Am9016 uPD416 Am3016
mggilg (oMoS) ng?l !1342 MK4802 Am9128 uPD444 (CMOS) Amg1 va
m PD446 (CMOS Am9128
MB8416(CMOS) ~ Am91282 MOTOROLA AMD ZPDesuf (CMO%) Am91L142
Gl AMD MCM2114 Am9114 1PD2732 Am2732
- MCM2147 Am2147
RO3-9322 Am9232 mgugg?g ng?g SIGNETICS AMD
HITACHI AMD 3
MCM2532 Am2732 1702A Am1702A
HM4334 (CMOS) Amg1L142 MCM4016 Amg128 2332 Amg233
HN462532 Am2732° MCM4116 Am9016 2364 Am92652
HN462716 Am2716 MCM58366 Am9264 23128 Amg21282
HN462732 Am2732 MCM68A364 AmMQ2642 2502 Am2802
HM4716A Am9016 MCM68B364 Amg2642 2503 Am2803
HM472114 Am9114 MCM68308 Amg208 2504 Am2804
HM4847 Am2147 MCM68332 Am9232 2505 Am2805
HM6116 (CMOS) Amg1282 MCM68365 Amg2642 2506 Am1406/1506
HM6147 (CMOS) Am2147§ MCM8316E Am9218 2507 Am1407/1507
HM6148 (CMOS) Am9148 NATIONAL AMD gg; :13 mgggg
INTEL AMD MM1402A Am2802 2524 Am2807
1402A Am2802 MM1403A Am2803 2525 Am?2808
1403A Am2803 MM1404A Am2804 2532 Am2847
1404A Am2804 MM1702A Am1702A 2533 Am2833
1405A Am2805 MM2114 Amg114 2616 AmMg218
1406 Am1406 MM2114L Amg114 2632 Am9232
1407 Am1407 MM2116 Amg128 2664 Am9264




COMPETITIVE
MOS MEMORY CROSS REFERENCE (Cont.)

SYNERTEK

SY1402
SY1403
SY1404
SY2101
Sya2111
Sy2112
Sy2114
Sy2114L
Sy2128
SY2316E
SY2332
SY2333
8Y2364
SY2365
SY23128
SY2405
SY2802
SY2803
SY2804
SY2825
SY2826
Sy2827
S5Y2833

AMD

Am2802
Am2803
Am2804
Am9101
Am9111
Am9112
Am9114
Amg114
Am9128
Am9218
Am9232
Am9233
Am9264
AmM9265
Am92128
Am2405
Am2802
Am2803
Am2804
Am2825
Am2826
Am2827
Am2833

Tl

TMS2147
TMS2149
TMS2708
TMS2516
TMS2532
TMS3114
TMS3120
TMS3128
TMS3133
TMS3406
TMS3407
TMS2412
TMS3413
TMS3414
TMS4016
TMS40L44
TMS4044
TMS40L45
TMS4045
TMS4116
TMS4244
TMS4245
TMS4732
TMS4764

AMD

Am2147
Am9149
Am2708
Am2716
Am27323
Am2814
Am2847
Am2809
Am2833
Am1406
Am1407
Am2802
Am2803
Am2804
Am9128
Amg0L44
Am9044
Am91L14
Am9114
Am9016
Am9244
Am9124
Am9232
Am9264

TOSHIBA AMD
TC5516 (CMOS) Am91282
TMM2016 Am9128
TMM2732D Am2732-1
TMM323D Am2716
TMM416 Am9016

Notes: 1. 110mW Standby Power Dissipation.
2. Pin-for-pin functional equivalent.
3. Different pinout.
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Testing High-Performance Bipolar Memory

INTRODUCTION

During the last several years, the state-of-the-art of TTL com-
patible bipolar memory integrated circuits has advanced very
rapidly. Device complexity has increased dramatically not only in
terms of the memory storage capacity but also by the addition of
new on-chip functions such as the inclusion of output data reg-
isters. Simultaneously, advances in bipolar LS| design and
manufacturing technology have generated significant improve-
ments in the performance levels of bipolar memory. Similarly,
the complexity and performance levels of systems which employ
these devices have grown. The concomitant growth of system
complexity has placed additional demands on both the device
manufacturer and the user's incoming inspection area to assure
the performance capabilities of each component before it is
assembled into the system.

Several test equipment manufacturers now supply sophisti-
cated, computer controlled testers for these inspection tasks.
Most of this equipment is inherently capable of the millivolt and
nanosecond accuracies which are required; most memory tes-
ters can generate the complex waveforms and test patterns
needed. However, the details of applying this equipment to a
specific test problem, including the problem of interfacing the
tester to the device-under-test, are usually left to the user. The
purpose of this application note is to discuss several problems
which are frequently encountered when testing high perfor-
mance bipolar memory devices, and to aquaint the user with
how such problems may be identified, measured and corrected.

WHAT MAKES A MEMORY GOOD?

Before discussing the specifics of bipolar memory testing prob-
lems, it is important to understand the basic characteristics
which these devices should exhibit. Clearly each device must
meet all product specification parameters but, first and foremost,
a bipolar memory should be fast! Address access time (delay
from address input to data output), enable access time, and en-
able recovery time should be as small as possible. High perfor-
mance is often the primary reason for using bipolar memory.
Similarly, the performance of the ideal bipolar memory should
remain relatively constant with changes in supply voltage, am-
bient temperature and output load capacitance. Fast devices,
offering stable performance over a broad range of conditions,
permit the user to qualify a smaller number of part types; one
fast device can accommodate many standard as well as high
performance applications. Such devices provide added safety
margin for the system design, permit simplification of system
test and debug, and assure trouble-free system performance in
the field. Hence the “best” memory is a fast, stable device which
not only meets a given user specification, but also offers the
extra performance needed for a broad range of applications.

Advanced Micro Devices offers a family of bipolar Random
Access Memories (RAMs) and Programmable Read Only
Memories (PROMs) which are designed to meet this idealized
definition as closely as possible. First, each AMD device is de-
signed to meet a “military design goal.” This means AMD bipolar
memories are designed to provide the extra margins and higher
output drive capabilities needed to assure proper performance
over the extended military supply voltage and operating temper-
ature ranges. This often necessitates the use of more advanced
design techniques such as on-chip regulators, temperature and
voltages compensation networks, and feedback circuits. Sec-
ond, AMD has conceived and developed an advanced, oxide
separated, ion implanted manufacturing process called IMOX™.
Developed specificaily for the production of high density bipolar
memories, this technology provides both high density and ex-
cellent performance in a truly reliable and manufacturable pro-

IMOX is a trademark of Advanced Micro Devices, Inc.
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cess. This combination of advanced design and fabrication
technologies assures the military user of receiving components
which are intended for his application while providing the com-
mercial user with the extra margins, performance advantages
and procurement benefits mentioned above.

THE SYSTEM ENVIRONMENT

To understand the problems of high-performance memory test-
ing, it is helpful to understand the electrical environment in which
the memory devices will actually operate, i.e., the typical system
environment. The system designer must address and resolve
several critically important questions if the system is to consis-
tently perform to its design specifications. These questions
include:

1. What noise voltages can the system’s logic and memory de-
vices tolerate ?

2. What are the sources of system noise ?

3. What can be done to control and minimize this noise?

The first question is answered relatively easily. The magnitude
of noise which can be tolerated relates directly to the worst case
noise immunity specified for the logic family. Noise immunity is
simply the difference between the worst case output levels (VoH
and Vo) of the driving circuit and the worst case input voltage
requirements (V|y and V|, respectively) of the receiving circuit.
For TTL devices the worst case noise immunity is typically
400mV for both the high and low logic levels.

If “system noise” is defined as the sum of things which subtract
from this noise immunity, several sources can be identified. A
few of the most important sources found in a digital, TTL system
are listed below:

o Cross-Talk: The desire to pack system components as
tightly as possible inevitably causes signal wires or PC board
traces to be placed in close proximity. The lead-to-lead
capacitance and mutual inductance thus created (see Figure
1) causes “noise” voltages to appear when adjacent signal
paths switch.

o Transmission Line Reflections: Like it or not, every signal
path in the system has transmission line characteristics. TTL
signal paths are usually not designed as transmission lines,
with predictable and uniform characteristic impedances. This
is partly because of the higher costs implied for multilayer PC
boards with internal ground planes, termination resistors, etc.
It is also the result of TTL logic's limited ability to drive the low
impedance lines provided by current PC board technologies.
Hence, TTL signal paths do exhibit the ringing and reflection
problems associated with improperly terminated transmission
lines. These reflections subtract from the available noise im-
munity as shown in Figure 2.

o Ground Network Noise: Most high-performance systems
employ large numbers of high-performance [Cs. These de-
vices typically draw large g currents from the power supply.
Cumulatively, these currents can reach several amperes per
board. Such currents, flowing in the ground network, cause
non-negligible DC voltage drops to occur; not all device
ground pins are at zero volts. Since the output levels and the
input thresholds of each TTL device reference the local
ground (Figure 3a), these drops also subtract from the availa-
ble noise immunity. Additional noise margin losses occur
each time the device outputs switch. This occurs because
large currents must flow to rapidly charge and discharge the
interconnect and input capacitances which load each output.
These charging currents flow in a loop (Figure 3b) through the
ground network which is normally a simple interconnection of
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As V4 switches, |1 flows to charge the input capacitance C;. I
flows as a result of mutual inductance. The V4 voltage change is
also coupled directly to Vo through the parasitic line-to-line
capacitances, Cp. t

Figure 1. An Example of Cross-Talk

The unit length capacitance and inductance (Cy and L) give

each system connection transmission line characteristics. With- Vi
out a matched termination, switching at V¢ causes reflection Vou.
voltages to appear at Vy, reducing noise immunity. [

Figure 2. Line Reflections

Vo
v
lcc
Ranp
AA ¢ — AN
- n-lcc (n=1}ge
When V; goes HIGH, Vg goes LOW discharging C|. The dis-
charge current lg flows through the ground inductance Lgnp,
creating a transient voitage Vi. The input voltage seen by gate B
Vi= Vo - (n-lcc) Rgnp is actually Vi — V;.
a) DC Ground "“Noise” b) Transient Ground Noise

Figure 3.
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wires, each with some value of resistance and inductance per
unit length. Some additional resistive drops occur. But, the
rapid changes in these currents (large di/dt), occurring as
charging starts and stops, mean a transient ground noise
voltage is also generated. This voltage obeys the law of v =
L(di/dt) where L is the ground circuit inductance and di/dt is
the rate of change of the charging currents. Notice that adding
local bypass capacitors can only reduce this voltage by
paralleling the ground inductance with the Vgg network in-
ductance. Bypassing cannot eliminate this problem because
these capacitors shunt the devices and not the ground and
Vcc network inductances where the noise is generated.

Controlling and minimizing noise in a digital system becomes
more challenging as the system performance requirements in-
crease. These requirements demand devices capable of short
propagation delays, e.g., ultra-fast memories with excellent
drive characteristics to minimize fully loaded access times.

Since noise margin violations result in system malfunctions, the
system designer must define a set of rules governing the physi-
cal construction techniques to be used within the system. These
rules address a host of considerations including power distribu-
tion, AC grounding, lead placement, line termination require-
ments, logic loading (fan in and fan out), and interconnect
delays. Specifying these rules is a complex process of making
appropriate cost-performance tradeoffs.

For a medium to high performance system, these rules might
specify arranging devices in an array with Voo power traces
running vertically up the columns while ground metal running
horizontally between the rows. Inserting bypass capacitors at
each grid intersection forms an AC ground mesh (Figure 4),
limiting the amount of ground inductance at each array site. If
limits are also placed on the total capacitance each device may
drive (cumulative interconnect and input capacitance on all out-
puts), the total charging currents may be controlled thus limiting

GND
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GND
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GND

Note: Transient ground currents flow in four directions from each device ground: right and left on the ground bus; up and
down the V¢ bus after passing through the local bypass capacitor, C. Equivalent ground inductance is very low.
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Figure 4. Example of an AC Ground Mesh
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the noise immunity eroded by ground circuit noise. Similarly, the
distance between adjacent traces and the maximum length of
unterminated lines may be specified to control noise immunity
losses caused by cross-talk and termination mismatches.
Ultra-high performance systems may require additional mea-
sures; e.g., multilayer boards with true ground planes or in-
creased usage of line drivers and receivers. Though the pre-
ceding descriptions have been simplified, it should be clear that
distances between driving and receiving devices, the quantity
and distribution of load capacitance, as well as the AC ground
network integrity are all essential elements of the system design.

THE MEMORY TEST ENVIRONMENT

Ideally the test system hardware and fixtures would be designed
to even more stringent rules than those used for the system.
This is reasonable as the tester is the standard employed for ac-
cepting or rejecting components used in the system. Because a
collection of additional objectives constrain the test environ-
ment, designing test hardware to equally or more stringent rules
is usually impractical.

Memory testers must test many types of components under a
variety of conditions. Tests performed include DC parametric
tests, functional and AC tests with complex test patterns, and
margin tests to assure device operation at the extremes of
applied conditions and supply voltage. To accomplish this, con-
nections to sets of programmable input drivers and output re-
ceivers (comparators), multiple device bias and power supplies,
relays to permit connection of the DC parametric test unit, and
special load circuits must all converge at the test site.

To provide flexibility and facifitate repair, test hardware must be
modular. This requirement dictates placing the hardware (dri-
vers, receivers, etc.) on many small PC boards which then must
talk to the DUT (device under test) through additional wiring and
connectors.

Frequently the quantity of parts tested necessitates mating an
automatic device handler to the tester. Handlers also provide
capabilities for testing at temperature extremes when needed.

Testing High-Performance Bipolar Memory

The DUT must be tested inside this equipment, requiring still
more wiring between the test head and the actual test site.

Ideally, all test hardware would be located immediately adjacent
to the test site to minimize cross-talk, reflections and ground
noise. However, this objective must be compromised to address
the other objectives and constraints outlined above. Techniques
commonly employed in making this compromise are illustrated
in Figure 5. Notice that DUT drivers are remote from the test site,
driving signal to the DUT through “series terminated” transmis-
sion lines. Similarly the receivers are some distance from the
test site, receiving signals from the DUT through a series of con-
nectors and wires which can degrade the signal. Most annoying
of all, the test site ground connection has been compromised.
This single path must carry heavy transient and DC currents
during test and should provide a very solid, low impedance re-
ference against which all AC and DC tests are made. Ac-
cumulating resistance and inductance in this path jeopardizes
the integrity of all test results.

Hence, the electrical environment provided at the test site is
generally inferior to the actual system environment where the
memory component will be used.

TEST RELATED PROBLEMS AND SOLUTIONS

Accurately measuring or verifying memory performance in the
test system environment requires a recognition of its inherent
limitations. Outlined below are five problem areas commonly
encountered when testing high-performance bipolar memories.
Methods of identifying and alleviating these problems are
indicated.

o Contending with Ground Noise: Ground noise is one of the
most common and troublesome test problems. As defined
above, ground noise is caused by switching currents flowing
through the ground network impedance. Whereas the system
environment (Figure 4) may provide multiple low inductance
ground paths into a ground mesh or plane, the tester provides
one long, higher inductance path back to the test system
ground (Figure 5). This path includes handler contacts, con-
nectors and the DUT load board, all of which increase ground

l HANDLER CONTACTS
OR TEST SOCKET TEST
DUT GROUND
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N 4\
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NETWORKS DUTLOAD
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Figure 5. The Test System Environment
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inductance and resistance. Transient currents which result
when the DUT switches can be enormous. Consider the case
of a byte wide (8 output) memory functional test. At some
pointin the test sequence, all memory outputs will switch from
high to low (VoH to Vor) at the same instant, discharging
all eight load capacitances simuitaneously. If the input ca-
pacitance of the receiver is 40pF and the interconnect
capacitance of the test fixture is 10pF, the total load capaci-
tance driven by all device outputs would be 400pF. A fast
memory device could discharge this load at a 1V/ns rate. The
relationship i = C(dv/dt) implies peak charging currents of
400mA must flow through ground. As Figure 6 illustrates, this
charging current does not build to its full value instantane-
ously. For a fast device the time required to go from zero to
full charging current would approximate 2ns A resultant
ground current di/dt of 200mA/ns is implied. !f the ground in-
ductance is 1 nanohenry (approximate inductance of 1 inch of
straight, small guage wire), then v = L(di/dt) predicts AC

ground noise of 200mV. As you have probably guessed, the
typical test site ground inductance exceeds 1nh. The path is
longer and it is usually not a straight line connection. Actual
tester ground noise of up to 800mV is common when testing
high-performance byte wide memories. This noise can be
measured easily with a high bandwidth oscilloscope by at-
taching the scope ground to the actual test system ground
and monitoring the DUT ground pin with one channel.

Excessive ground noise creates several problems. First, this
noise is capacitively coupled to the input drive signals through
the DUT input capacitances; if large enough, DC coupling
through the DUT input clamp diodes can occur (Figure 7). The
DUT output levels are, of course, referenced to the DUT
ground potential whereas the receiver board is referenced to
test system ground, introducing inaccuracy in access time
measurements, etc.

BYTE WIDE 1
MEMORY ]

8 OUTPUTS

Iy )
t
8x50pF v,

a
[
3
a

Figure 6. Byte Wide Memory Ground Transients
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For small magnitudes of noise, Vi, noise is AC coupled to the in-
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puts through the input capacitance, C;. If V; is low, large positive t

values of Vi may momentarily forward bias the input clamp

diode, creating a DC coupling.

Figure 7. Ground Noise Coupling to the Inputs
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Worst of all severe ground noise can make functional testing
at or near the guaranteed input levels (V|q and V) ) impossi-
ble. To demonstrate, assume the device ground noise
reaches a positive 0.8V with respect to test system ground
during output switching. Assume the input driver high level is
programmed to 2.0V, minimum V|y for most TTL devices.
The actual voltage between a “high” DUT input and its ground
is only 1.2V. The typical room temperature threshold voltage
of a TTL device is 1.5V, and the device interprets 1.2V as a
logic “low.” This causes the memory to access a new memory
location momentarily. The resultant momentary change in
output data interferes with access time measurements. In se-
vere cases, this momentary switching of output data creates
additional ground noise which also feeds back to the inputs
resulting in sustained oscillations. This noise interaction can
also be viewed with a dual trace oscilloscope as shown in
Figure 8. Channel A of the scope is connected to the address
input while channel B monitors the DUT ground pin. The input
voltage, as seen by the DUT, can be viewed directly by put-
ting the scope in “A — B,” algebraic subtract mode. Note the
scope ground is connected to test system ground as before.
Attaching scope ground to the DUT pin ground should be
avoided as this creates a “ground loop.” If connected this
way, large noise currents flow in the alternate ground path
provided by the scope back to earth ground; this interferes
with the scope’s ability to measure high-speed events and
modifies the condition which is to be observed.

Several techniques can be employed to reduce ground noise
problems:

— Keep the ground path as short as possible; use large
diameter wire and “straightline” wiring techniques.

Testing High-Performance Bipolar Memory

Minimize the number of series connections in the DUT
ground path; provide as many paraliel ground connections
as possible through each remaining connector.

If the system uses a Kelvin (force — sense) ground sys-
tem, terminate the system by shorting force to sense on
the DUT load board. Kelvin systems provide DC accuracy,
but their response times are much too slow to aid in the
suppression of ground noise at the test site. Terminating
Kelvin early sacrifices a little DC accuracy, but the ability to
use the previous sense line as second, low impedance
ground path usually improves the overall test accuracy.

Provide multiple high frequency bypass capacitors as
close as possible to the DUT, and again on the DUT load
board. This allows the Vg wiring to serve as an extra AC
ground path for high frequency ground noise.

Reduce the DUT load capacitance (receiver and intercon-
nect capacitance) as much as possible; avoid using low
values of load resistors. Both techniques reduce the
transient currents, thus improving test accuracy. When
necessary, DUT output drive capability can usually be ver-
ified with DC tests.

If V| and V| tests are necessary, measure the maximum
amount of ground noise that the specific device type to be
tested generates in the actual test site. Set the input drive
levels no tighter than “V|y plus the maximum noise” and
“V| minus the maximum noise.” Using tighter limits over
tests the device!

Alternatively, use DC bench tests on a sample basis to

verify that input margins are acceptable. This is a sound
practice as the input thresholds of bipolar devices are ex-
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Figure 8. Monitoring Ground Noise
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tremely insensitive to fabrication process variations. Virtu-
ally any process variation or defect which would result in
a threshold failure would also result in the catastrophic
failure of other tests.

— DC verification of Vj_ and V| can also be performed on
the test system, but care must be exercised to insure that
input voitages NEVER cross through the 0.8 to 2.0V win-
dow; voltages residing in this window can cause the DUT
to switch, triggering sustained oscillations.

® The OQutput “Tank Circuit”: A second common problem en-

countered is resonance in the circuitry which connects the
DUT outputs to the output comparators or receivers. This res-
onance occurs because the wire connecting the DUT outputs
to the receivers is actually an inductor connected in series
with the comparator input capacitance, forming a series res-
onant tank circuit (Figure 9). This load circuit is quite different
from the typical loading situation found in a system environ-
ment. Notice that the capacitance in the tester tends to be a
single large value of capacitance, lumped at the end of the
DUT output drive line. The load capacitance in the system is
generally smaller and it is distributed along the drive line; this
configuration looks much more like a transmission line, with
per unit length values of inductance and capacitance, than it
does a resonant tank. The resonant frequencies found at the
test site vary with wire length and capacitive load, but tend to
be in the 100 — 500MHz range. The input voltage sensed by
the receiver is actually the voltage at the center connection
within the tank circuit, which can ring violently when the out-
puts switch; measurement errors of 5ns or more can occur. A
good evaluation technique for this problem is to compare the
waveforms observed at the output of the device with a
“shmoo plot” of the output. Assuming a simple pattern is
used, differences in these results may indicate a resonance
problem.

Corrective action for this problem includes:

— Use short, low inductance connections from the DUT out-
put to the receiver; minimize comparator and interconnect
capacitance. Both techniques raise the resonant fre-
quency of the tank circuit which limits the time mea-
surement error and reduces the DUT’s ability to stimulate
ringing in the tank.

— Use twisted pair wiring techniques to connect DUT outputs
to the receivers. Though this raises the capacitance
slightly, it reduces the purely inductive character of the
interconnect, usually tending to reduce ringing.

® Minimizing Cross-Talk: Cross-talk between the input and

output lines of the DUT is also a common problem. Obviously,
the greater the number of paths which must be packed into a
given area, the greater the problem. The signal coupling that
occurs adds noise to both the input lines, making V4 and Vi
testing difficult, and output lines, reducing the accuracy of
timing measurements. Techniques which tend to reduce
cross-talk include the following:

— Keep wires as short as possible and avoid laying wires on
top of each other.

— Reduce output loading to minimize the magnitude of cur-
rent transients which could be coupled into adjacent lines.

— Use twisted pair or coaxial cable wherever possible; take
care to tie all grounds from these transmission lines
together at both ends.

— Use ground plane or ground mesh techniques in the load
board and the handler interface if possible. A true ground
plane permits the use “strip” transmission lines which not
only minimize cross-talk, but also reduce ground noise.

Though expensive, ground plane techniques offer the test
engineer a consistent reference voltage which can be used to
identify and segregate the various components and sources
of noise.
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CONCLUSION

Advanced Micro Devices has invested significantly in the de-
velopment of advanced, high-performance bipolar memory
technologies and products. As the preceding discussion de-
monstrates, the memory tester presents a very different en-
vironment to the memory device than does the system. The
additional constraints placed on the tester virtually guarantee
that devices which function in this “worst case” environment will
perform satisfactorily in the system. However, this worst case
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environment may also selectively reject the best performing de-
vices; i.e., those with the fastest access times and best drive
characteristics. This occurs because high-performance devices
magnify the problems found in the tester environment. The in-
formation presented here should aid the component engineer in
recognizing and resolving these special test environment prob-
lems. Attention to these details will reward the bipolar memory
user by assuring acceptance of the best and broadest range of
bipolar memories currently available.
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AmM27518A « Am27519A
Am27518 « Am27519

256-Bit Generic Series Bipolar PROM
(32 x 8 bits with ultra fast access time)

“A” VERSION ADVANCED INFORMATION

DISTINCTIVE CHARACTERISTICS FUNCTIONAL DESCRIPTION

o High Speed — 25ns max commercial range access time The Am27S18A/18 and Am27S19A/19 are high speed elec-

o Excellent performance over full MIL and trically programmable Schottky read only memories.
commercial ranges Organized in the industry standard 32 x 8 configuration,

e Highly reliable, ultra-fast programming Platinum- they are available in both open collector Am27S18A/18 and
Silicide fuses three-state Am27S19A/19 output versions. After pro-

e High programming yield gramming, stored information is read on outputs Og—O7 by

e Low current PNP inputs applying unique binary addresses to Ag—A4 and holding

o High current open collector and three-state outputs the chip select input, CS, at a logic LOW. If the chip select

o Fast chip select input goes to a logic HIGH, Og—07 go to the off or high

e Access time tested with N? patterns impedance state.

® Pin for pin replacements for industry standard products

o Common Generic PROM series electrical characteristics

and simple programming procedures
100% MIL-STD-883C assurance testing
Guaranteed to INT-STD-123

GENERIC SERIES CHARACTERISTICS BLOCK DIAGRAM
This Am27S18A/18 and Am27S19A/19 are members of an

Advanced PROM series incorporating common electrical #0 ol

characteristics and programming procedures. All parts in Avo—] 32x8 §
this series are produced with a fusible link at each memory foo—, e H :> FUSE ARRAY 7
location storing a logic LOW and can be selectively pro- A3 0— TESTWORD 0 §
grammed to a logic HIGH by applying appropriate voltages As O— TEST WORD 1 ©

to the circuit.

All parts are fabricated with AMD’s fast programming highly E<>—<>E>
refiable Platinum-Silicide Fuse technology. Utilizing easily
implemented programming {(and common programming
personality card sets) these products can be rapidly
programmed to any customized pattern. Extra test words S o o o o o O 0.

are pre-programmed during manufacturing to insure BPM-018 RN R
extremely high field programming yields, and produce

excellent parametric correlation. .
CONNECTION DIAGRAMS "'

Platinum-Silicide was selected as the fuse link material to

achieve a well controlled melt rate resulting in large Top Views
non-conductive gaps that ensure very stable long-term = ™
reliability. Extensive operating testing has proven that this DiP Chlip;:a:(
low-field, large-gap technology offers the best reliability for el
fusible link PROMs. s ¢ ¢ 8 1
Common design features include active loading of all critical o [ ]1® ~ 1807 Vee ] I
AC paths regulated by a built-in temperature and voltage o2 sh= . 2 » .
compensated bias network to provide excellent parametric
2 [ ]s 4[] A4
performance over MIL supply and temperature ranges. % il
Selective feedback techniques have been employed to o 14 1l 4 "
minimize delays through all critical paths producing the % [s 12[7] 4 o "
fastest speeds possible from-Schottky processed PROMs. %[ ]s ulg A o .
% 17 0[] 4
n
[
ano e o]0 s g2 s 2
BPM-020 BPM-276

Note: Pin 1is marked for orientation.

This document contains information on a product under development at Advanced Micro Devices, Inc. The information is intended to help you to
evaluate this product. AMD reserves the right to change or discontinue work on this proposed product without notice.

Chip-Pak is a trademark of Advanced Micro Devices, Inc.
21



Am27S18A/S19A/S18/519
MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature ~65to +150°C
Temperature (Ambient) Under Bias ~55to0 +125°C
Supply Voltage to Ground Potential (Pin 16 to Pin 8) Continuous —0.5to0 +7.0V

DC Voltage Applied to Outputs (Except During Programming)

—0.5Vto +Vgc max

DC Voltage Applied to Outputs During Programming 21V
Qutput Current into Outputs During Programming (Max Duration of 1 sec) 250mA
DC Input Voltage —0.510 +5.5V
DC Input Current —30to +5mA
OPERATING RANGE
Range Vee Temperature LOGIC SYMBOL
COM'L 475 to 5.25V Ta = 0to +75°C
MIL 4.5 to0 5.5V Tg = —55to +125°C
10— Ao
1M —] A
12 Az
13 A3 32 X 8 PROM
14 A4
1 q e 0 07 0, 03 04 O O O
1 2 3 465 6 7 9
Vcc = Pin16
GND =Pin8 B8PM-019
ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Unless Otherwise Noted)
Typ
Parameters Description Test Conditions Min (Note 1) Max Units
Vec = MIN, IpH = —2.0mA
VoH (Note 2 Output HIGH Voltage 24 Volts
OH (Note2) | Outp 9 ViN = Vi or Vie
Vce = MIN, lo = 16mA
\/ Output LOW Volt 0.45 Volts
o wey orage ViN = ViHor ViL
Guaranteed input logical HIGH
Vi Input HIGH Level voltage for all inputs (Note 3) 20 Volts
Guaranteed input logical LOW
ViL Input LOW Level voltage for allinputs (Note 3) 0.8 Volts
h Input LOW Current Vo = MAX, VN = 0.45V —0.010 -0.250 mA
IiH Input HIGH Current Voo = MAX, Vi = 2.7V 25 pA
Isc (Note 2) Output Short Circuit Current | Vg = MAX, VouT = 0.0V (Note 4) -20 -40 -90 mA
lce Power Supply Current Allinputs = GND, Vg = MAX 90 115 mA
Vi Input Clamp Voltage Vee = MIN, |y = —18mA -1.2 Volts
Vo=45V 40
Ve = MAX
Icex Output Leakage Current V&S = 2.4V Noto2 Vo = 2.4V 20 uA
Vo = 0.4V —-40
CiN Input Capacitance VIN = 2.0V @ f = 1MHz (Note 5) 4 oF
Cout Output Capacitance VouT = 2.0V @ f = 1MHz (Note 5) 8
Notes: 1. Typical limits are at Vo = 5.0V and Tp = 25°C.

2. This applies to three-state devices only.

3. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise.

Do not attempt to test these values without suitable equipment.
4. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second.
5. These parameters are not 100% tested, but are periodically sampled.
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SWITCHING CHARACTERISTICS OVER OPERATING RANGE
“A” VERSION ADVANCED INFORMATION

Am27S18A/S19A/S18/S19

Typ Max
5V 25° COM'L MIL

Parameter Description Test Conditions A STD A STD | A STD Units

taa Address Access Time 18 25 25 40 35 50 ns

. AC Test Load

tea Enable Access Time (See Notes 1-3) 13 15 20 25 25 30 ns

ter Enable Recovery Time 13 15 20 25 25 30 ns
Notes: 1. taa is tested with switch S closed and C|_ = 30pF.

2.
3.

For open collector outputs, tga and tgR are tested with S closed to the 1.5V output level. C|_ = 30pF.

For three state outputs, tgp is tested with C. = 30pF to the 1.5V level; Sy is open for high impedance to HIGH tests and closed for high

impedance to LOW tests. tgR is tested with C|_ = 5pF. HIGH to high impedance tests are made with S1 open to an output voltage of Vo — 0.5V;

LOW to high impedance tests are made with S closed to the Vg + 0.5V level.

SWITCHING WAVEFORMS
3.0v
\ ov
3 l % N 1.5V
I ;_—-— ov
I___lAA__l |._fER‘| I__tEA_—
VoH
\\\\ — Von - 05V
0g-07 1.5V
I :
oL
_ BPM-021
Note: Level on output while CS is HIGH is determined externally.
KEY TO TIMING DIAGRAM
WAVEFORM INPUTS OUTPUTS WAVEFORM INPUTS OUTPUTS
gt
STEADY STEADY
PERMITTED UNKNOWN
WILL BE CENTER
M DOES NOT LINE IS HIGH
FAOM 10  CHANGING M APPLY IMPEDANCE
FROMHTO L “OFF" STATE
MAY CHANGE Gl BE
FROM L TO H
FROM L TOH
ACTESTLOAD
vee o—o/
s1
A1
3000
OUTPUT
R2
o I 60002
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Am27S18A/S19A/S18/S19

PROGRAMMING

The Am27S18A/18 and Am27S19A/19 are manufactured with a
conductive Platinum-Silicide link at each bit focation. The output
of the memory with the link in place is LOW. To program the
device, the fusible links are selectively opened.

The fusible links are opened one at a time by passing current
through them from a 20 volt supply which is applied to one
memory output after the CS input is at a logic HIGH. Current
is gated through the addressed fuse by raising the CS input
from a logic HIGH to 15 volts. After 50 usec, the 20 volt sup-
ply is removed, the chip enabled, and the output leve!l sensed
to determine if the link has opened. Most links will open within
50 usec. Occasionally a link will be stronger and require addi-
tional programming cycles. The recommended duration of ad-
ditional programming periods is 5 msec. If a link has not
opened after a total elapsed programming time of 400 msec,
further programming of the device should not be attempted.
Successive links are programmed in the same manner until all
desired bit locations have been programmed to the HIGH
level.

Typical current into an output during programming will be ap-
proximately 140mA until the fuse link is opened, after which

the current drops to approximately 40mA. Current into the CS
pin when it is raised to 15 volts is typically 1.5mA.

The memories may become hot during programming due to
the large currents being passed. Programming cycles should
not be applied to one device more than 5 seconds to avoid
heat damage. If this programming time is exceeded, all power
to the chip including V¢ should be removed for a period of 5
seconds after which programming may be resumed.

When all programming has been completed, the data content

- of the memory should be verified by sequentially reading all

words. Occasionally this verification will show that an extra
undesired link has been fused. Should this occur, immediately
check the programming equipment to make sure that all de-
vice pins are firmly contacting the programming socket, that
the input signal levels exhibit sufficient noise margins, and
that the programming voltages are within the specified limits.
All of these conditions must be maintained during program-
ming. AMD PROMs are thoroughly tested to minimize un-
wanted fusing; fusing extra bits is generally related to pro-
gramming equipment problems.

PROGRAMMING PARAMETERS

Parameter Description Min Max Units
Veer V¢ During Programming 5.0 5.5 Volts
Vine Input HIGH Level During Programming 2.4 5.5 Volts
ViLp Input LOW Level During Programming 0.0 0.45 Volts
Vesp cs Voltage During Programming 145 16.5 Volts
Vop Output Voltage During Programming 19.5 20.5 Volts
Vone Voltage on Outputs Not to be Programmed 0 Vcep+0.3 Volts
lonp Current into Outputs Not to be Programmed 20 mA
d(Vop)/dt Rate of Output Voltage Change 20 250 V/iusec
d(Ves)/dt Rate of CS Voltage Change 100 1000 Vl/usec
> Programming Period — First Attempt 50 100 usec

Programming Period ~ Subsequent Attempts 5.0 15 msec

programming.

are required.

Notes: 1. All delays between edges are specified from completion of the first edge to beginning of the second edge; i.e., not to the midpoints.
2. Delays ty, tp, t3 and ty must be greater than 100 ns; maximum delays of 1 usec are recommended to minimize heating during

3. During ty, a user defined period, the output being programmed is switched to the load R and read to determine if additional pulses

4. Outputs not being programmed are connected to Vonp through resistor R which provides output current limiting.

PROGRAMMING WAVEFORMS

Vinp

ADDRESS ( SELECTED ADDRESS STABLE )‘

INPUTS Vie

B Vesp
— e
s at (Ves)
ENABLE — Vinp

— Vip
tn tp t3 1 ty

Vop

il
PROGRAMMED ‘
oureur \—1(v ) \__,_,,. v,
=7 dt 1oP outeur 47 oM

VERIFY
\VEEYL o,
PAY CYCLE 1

BPM-023

SIMPLIFIED PROGRAMMING DIAGRAM

Veer Vonp
| R = 3000
Qo
Ag-Ag E> _0/0_‘ A
0y o—4
h8 VWA

) .
Am27S19A19 | . |

||}—

Vesp Vop

BPM-277
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Am27S18A/S19A/S18/S19

APPLYING THE Am27S18A/18 AND Am27S19A/19

The Am27S18A/18 and Am27S19A/19 PROMs may be used as
code converters. Examples include conversion of hexadecimal,
octal of BCD to seven segment display drive format. In many
code conversion applications an extra PROM address input is
available and may be used as a polarity control, blanking control

or code selector input. The use of a single Am27S18A/18 or
Am27S19A/19 to convert the outputs of a binary counter to
either excess three or gray code format is illustrated below. In
this case both codes are generated in true and complemented
form simultaneously.

TRUTH TABLE
ADDRESS COMPLEMENT TRUE

Ay Az Ay Af Ay | 0, 05050, | 05 0, 0Oy Og

0000 O 1100 00 1 1

Am25L52569 0 0 0 0 1 1 0 1 1 0 1.0 O

4-BIT COUNTER 000 10 1 0 10 01 0 1
000 1 1 100 1 o110 | @
Yoo 00 10 0 100 0 o1 119
CODE SELECT sl 00 1 0 1 01 1 1 1000 |
weur T ] 00110 01 10 1001 |®
Al Ao 00111 0101|1010 |3
01 00 0 0100 1011 |3
_ Am2TSIBANS 0100 1 00 1 1 1100 |m
[ oR 01 010 X X X X X X X X | o
I Am2TS19A/19 0101 1 [ XXXX |[XxXxXxx |8
= 01100 X X X X X X X X | m

0704 050, 01 1 0 1 X X X X X X X X

48 01 1 1 0 X X X X X X X X

o 001 1 1 1 X X X X X X X X

CODE  CODE 1.0 0 0 0 11 1 1 0 0 0O

1.0 0 0 1 111 0 00 0 1

BPM-278 10010 1100 00 1 1

100 1 1 11 0 1 001 0

10100 1.0 0 1 0110
1.0 1 0 1 1 000 01 11| g
10 11 0 101 0 010 1|3
101111011 ]0100]|ZX%
1100 0 00 1 1 1100 |
110 0 1 0010 1101 |0
110100000 | 1111]|8

110 1 1 00 0 1 1110

11100 01 0 1 1010

111 0 1 01 00 1.0 1 1

11110 01 1.0 10 0 1

11 1 1 1 01 1 1 1 00 0
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Am27S18A/S19A/S18/S19

PROM PROGRAMMING EQUIPMENT INFORMATION

The PROM Programming Equipment from the following manufacturers has been evaluated and approved by AMD:

Source and Datal/O Pro-Log Corporation | Internationat Kontron Electronic, Inc. | Digelec, Inc. Stag Systems, Inc.

Location 10525 Willows Rd. N.E. 2411 Garden Road Microsystems, Inc. 630 Price Avenue 7335 E. Acoma Dr. 528-5 Weddell Dr.
Redmond, WA 98052 Monterey, CA 93940 | 11554 C. Avenue Redwood City, Scottsdale, AZ 85260 Sunnyvale, CA 94086

Auburn, CA 95603 CA 94063

Programmer Model 5,7, and 9 M900, M300B, M910, | IM1010 MPP-80S UPP-801 UPP-803 | PPX

Model(s) Systems 17, 19, 29 and 100 | M920, and M980

AMD Generic 909-1286-1 RevH* PM 9058 IM AMDGEN1 MOD 14 PM 102 FAM-12 | PM 2000

Bipolar PROM 919-1286-1 Rev H* Code 90

Personality

Module

Am27S18A/18 715-1407-1 PA 16-6 and IM32x8-16 AMD SA 3-1 DIS-156 AM | DA 22 AM 110-2

Am27S19AN19 32x8L

*Rev shown is minimum approved revision.

OBTAINING PROGRAMMED UNITS

Programmed devices may be purchased from your distributor
or Advanced Micro Devices. The program data should be
submitted in the form of a punched paper tape and must be
accompanied by a written truth table. The punched tape can be
delivered with your order or may be transmitted over a TWX
machine or a time-sharing terminal. ASCIl BPNF is our pre-
ferred paper tape format.

Truth tables are also acceptable, but are much less desirable
especially for larger density PROMs. Submission of a truth table
requires the generation of a punched paper tape at the
distributor or factory resulting in longer lead times, greater
possibility of error and higher cost.

ORDERING INFORMATION
Order Code Package Screening Operating
Speed Open Type Flow Code Range
Selection Collector Three-State (Note 1) (Note 2) (Note 3)
AM27518APC AM27S19APC P-16-1 C-1
AM27S18APCB AM27S19APCB P-16-1 B-1
AM27S18ADC AM27S19ADC D-16-1 C-1 .
25ns AM27518ADCB AM27S19ADCB D-16-1 B-1 coMmL
AM27S18ALC AM27S19ALC L-20-1 C-1
AM27S18ALCB AM27S19ALCB L-20-1 B-1
AM27S18ADM AM27S19ADM D-16-1 c-3
AM27S18ADMB AM27S19ADMB D-16-1 B-3
35ns AM27518AFM AM27S19AFM F-16-1 C-3 MIL
AM27S18AFMB AM27S19AFMB F-16-1 B-3
AM27S18ALM AM27S19ALM L-20-1 C-3
AM27S18ALMB AM27S19ALMB L-20-1 B-3
AM27518PC AM27S19PC P-16-1 C-1
AM27S18PCB AM27S19PCB P-16-1 B-1
AM27S18DC AM27S19DC D-16-1 C-1 .
40ns AM27518DCB AM27S19DCB D-16-1 B-1 comL
AM27S18LC AM27S19LC L-20-1 C-1
AM27S18LCB AM27S19LCB L-20-1 B-1
AM27S18DM AM27S19DM D-16-1 c-3
AM27S18DMB AM27519DMB D-16-1 B-3
50ns AM27S18FM AM27S19FM F-16-1 C-3 MIL
AM27S18FMB AM27S19FMB F-16-1 B-3
AM27S18LM AM27S19LM L-20-1 c-3
AM27S18LMB AM27S19LMB L-20-1 B-3

Notes: 1. P = Molded DIP, D = Hermetic DIP, L = Chip-Pak, F = Cerpak. Number following letter is number of leads.

2. Levels C-1 and C-3 conform to MIL-STD-883, Class C.

Levels B-1 and B-3 conform to MIL-STD-883, Class B.
3. See Operating Range Table.

This device is also available in die form selected to commercial and military specifications. Pad layout and bonding
diagram available upon request.
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AM29750A « AM29751A

256-Bit Generic Series Bipolar PROM

Refer to

Am27S18 - Am27S19

Bipolar Memory PROM Product Specification

The Am29750A is replaced by the Am27S18
(open collector).

The Am29751A is replaced by the Am27S19
(three-state).
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Am27L.S18 « Am27L.S19

Low-Power Schottky 256-Bit Generic Series Bipolar PROM

DISTINCTIVE CHARACTERISTICS

e High Speed — 55ns max commercial range access time
® Excellent performance over full MIL and

commercial ranges

Highly reliable, ultra-fast programming Platinum-
Silicide fuses

High programming yield

Low current PNP inputs

High current open collector and three-state outputs
Fast chip select

Access time tested with N2 patterns

Pin for pin replacements for industry standard products
Common Generic PROM series electrical characteristics
and simple programming procedures.

100% MIL-STD-883C assurance testing

Guaranteed to INT-STD-123

FUNCTIONAL DESCRIPTION

The Am27LS18 and Am27LS19 are high speed electrically
programmable Schottky read only memories. Organized in
the industry standard 32 x 8 configuration, they are avail-
able in both open collector Am27LS18 and three-state
Am27LS19 output versions. After programming, stored
information is read on outputs Og-O7 by applying unique
binary addresses to Ag-A4 and holding chip select input,
CS, at a logic LOW. If either chip select input goes to a logic
HIGH, Og-O7 go to the OFF or high impedance state.

GENERIC SERIES CHARACTERISTICS

The Am27LS18 and Am27LS19 are members of an Ad-
vanced PROM series incorporating common electrical
characteristics and programming procedures. All parts in
this series are produced with a fusible link at each memory
location storing a logic LOW and can be selectively pro-
grammed to a logic HIGH by applying appropriate voltages
to the circuit.

All parts are fabricated with AMD’s fast programming highly
reliable Platinum-Silicide Fuse technology. Utilizing easily
implemented programming (and common programming
personality card sets) these products can be rapidly pro-
grammed to any customized pattern. Extra test words are
pre-programmed during manufacturing to insure extremely
high field programming yields and produce excellent para-
metric correlation.

Platinum-Silicide was selected as the fuse link material to
achieve a well controlled melt rate resulting in large non-
conductive gaps that ensure very stable long term reliability.
Extensive operating testing has proven that this low-field,

“large-gap technology offers the best reliability for fusible
link PROMs.

Common design features include active loading of all critical
AC paths regulated by a built-in temperature and voltage
compensated bias network to provide excellent parametric
performance over MIL supply and temperature ranges.
Selective feedback techniques have been employed to
minimize delays through all critical paths producing the
fastest speeds possible from Schottky processed PROMs.

BLOCK DIAGRAM
Ao 0— F
Ay 0—| 32x8
! 10F 3 FUSE ARRAY z
A20—] Row &
A3 0— TEST WORD 0 2
As 0—] TEST WORD 1 "

0 ©0, ©0, ©03 04 O5 O O

BPM-018
CONNECTION DIAGRAMS
Top Views
DIP Chip-Pak™

0 1 16] ] Vee
IR s[]&
% []a 1l A,
%3 [a 137 A3
% []s 12[] A,
% []s 1] A
o ({7 10]7] A
ano [ 9 Jo,

BPM-020 BPM-288

Note: Pin 1 is marked for orientation.

Chip-Pakis a trademark of Advanced Micro Devices, Inc.
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Am27LS18/LS19
MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature —65to +150°C
Temperature (Ambient) Under Bias —551t0 +125°C
Supply Voltage to Ground Potential (Pin 16 to Pin 8) Continuous —0.5t0 +7.0V
DC Voltage Applied to Outputs (Except During Programming) —0.5V to +Vgg max
DC Voltage Applied to Outputs During Programming 21V
Output Current into Outputs During Programming (Max Duration of 1 sec) 250mA
DC Input Voltage —-0.5t0 +5.5V
DC Input Current —30to +5mA
LOGIC SYMBOL
OPERATING RANGE
Range Vee Temperature
COM'L 4.75t05.25V Ta=0to +75°C N
10
MIL 4.5t05.5V Tc = —55t0 +125°C n—A
12 Az 32x8
13 Az PROM
14 ——1 Ay
* 05 01 0, 03 0, 05 0 07
VCC = Pln 16 1 2 3 4 5 6 7 9
GND = Pin8 BPM-019
" ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Unless Otherwise Noted)
Typ
Parameters Description Test Conditions Min (Note 1) Max Units
VoH Vee = MIN, oy = —2.0mA
(Am27LS19 only) Output HIGH Voltage Ving = Vi or Vit 24 Volts
Vee = MIN, Igp = 16mA c
V, (o] t LOW Volt 0.45 Volts
oL utpu olage ViN = ViH or ViL
Guaranteed input logical HIGH
Vir Input HIGH Level voltage for all inputs (Note 2) 20 Volts .
Guaranteed input logical LOW
Vi Input LOW Level voltage for all inputs (Note 2) 08 V?“S ;
i Input LOW Current Ve = MAX, V|y = 0.45V —-0.010 -0.250 mA
H Input HIGH Current Vee = MAX, Viy = 2.7V 25 uA -
Isc - _ _ _ _ _
(Am27LS19 only) Output Short Circuit Current | Ve = MAX, VoyT = 0.0V (Note 3) 20 40 90 mA
lcc Power Supply Current Cgénzul:: A=XGND 60 80 mA
\] Input Clamp Voltage Ve = MIN, iy = —18mA -1.2 Volts
Vo = 4.5V 40 :
lcex Output Leakage Current Vog = MAX Am27LS19 Vo =24V 40 HA
Ves =24V | oy
Vo = 0.4V —40
CiNn Input Capacitance VIN = 2.0V @ f = 1MHz (Note 4) F
p
Cout Output Capacitance VouT = 2.0V @ f = 1IMHz (Note 4) 8
Notes: 1. Typical limits are at Vo = 5.0V and Ta = 25°C.

2.

3.
4.

These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do not attempt to

test these values without suitable equipment.

Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second.

These parameters are not 100% tested, but are periodically sampled.
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Am27LS18/LS19
SWITCHING CHARACTERISTICS OVER OPERATING RANGE

Typ Max
5V

Parameter Description Test Conditions 25°C COM'L MIL Units

taa Address Access Time 30 55 75 ns

N AC Test Load

tea Enable Access Time (See Notes 1-3) 22 40 50 ns

ter Enable Recovery Time 18 35 40 ns
Notes: 1.

taa is tested with switch Sq closed and C_ = 30pF.
2.
3.

For open collector outputs, tga and teg are tested with Sy closed to the 1.5V output level. C_ = 30pF.
For three state outputs, tga is tested with C_ = 30pF to the 1.5V level; S¢ is open for high impedance to HIGH tests and closed for high

impedance to LOW tests. tgg is tested with C_ = 5pF. HIGH to high impedance tests are made with Sy open to an output voltage of Vo — 0.5V;

LOW to high impedance tests are made with S4 closed to the Vg + 0.5V level.

SWITCHING WAVEFORMS

3.0v

1.5v

Y N

ov

/!

o]

N
|——‘EA—>

1.5v

ov

v
NN — oo 777
04-07 / / / / % ” Py 1.5V
+ 0.
oL Vou
Note: Level on dutput while CS is HIGH is determined externally.
BPM-021
KEY TO TIMING DIAGRAM
WAVEFORM INPUTS OUTPUTS WAVEFORM INPUTS OUTPUTS
s DON'T CARE; CHANGING;
ST BE e ANY CHANGE  STATE
- PERMITTED UNKNOWN
WiILL BE CENTER
DOES NOT LINE IS HIGH
?QQ,’M":‘}'E,G._E CHANGING M APPLY IMPEDANCE.
FROMH TO L “OFF" STATE
MAY cHANGE ~ WILLBE
FROMLTOH  CHANGING
FROMLTOH
AC TEST LOAD
Vee o——o/
s1
R1
3000
OUTPUT
R2
ot I 6000
BPM-022
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Am27L.518/LS19

PROGRAMMING

The Am27LS18 and Am27LS19 are manufactured with a conduc-
tive Platinum-Silicide link at each bit location. The output of
the memory with the link in place is LOW. To program the de-
vice, the fusible links are selectively opened.

The fusible links are opened one at a time by passing current
through them from a 20 volt supply which is applied to one
memory output after the CS input is at a logic HIGH. Current
is gated through the addressed fuse by raising the CS input
from a logic HIGH to 15 volts. After 50 usec, the 20 volt sup-
ply is removed, the chip enabled, and the output level sensed
to determine if the link has opened. Most links will open within
50 usec. Occasionally a link will be stronger and require addi-
tional programming cycles. The recommended duration of ad-
ditional programming periods is 5 msec. If a link has not
opened after a total elapsed programming time of 400 msec,
further programming of the device should not be attempted.
Successive links are programmed in the same manner until all
desired bit locations have been programmed to the HIGH
level.

Typical current into an output during programming will be ap-
proximately 140mA until the fuse link is opened, after which

the current drops to approximately 40mA. Current into the CS
pin when it is raised to 15 volts is typically 1.5mA.

The memories may become hot during programming due to
the large currents being passed. Programming cycles should
not be applied to one device more than 5 seconds to avoid
heat damage. If this programming time is exceeded, all power
to the chip including V¢ should be removed for a period of 5
seconds after which programming may be resumed.

When all programming has been completed, the data content
of the memory should be verified by sequentially reading all
words. Occasionally this verification will show that an extra
undesired link has been fused. Should this occur, immediately
check the programming equipment to make sure that all de-
vice pins are firmly contacting the programming socket, that
the input signal levels exhibit sufficient noise margins, and
that the programming voltages are within the specified limits.
All of these conditions must be maintained during program-
ming. AMD PROMSs are thoroughly tested to minimize un-
wanted fusing; fusing extra bits is generally related to pro-
gramming equipment problems.

PROGRAMMING PARAMETERS

Parameter Description Min Max Units
Veer Ve During Programming 5.0 5.5 Volts
Viup Input HIGH Level During Programming 2.4 5.5 Volts
ViLe Input LOW Level During Programming 0.0 0.45 Volts
Vesp cs Voltage During Programming 14.5 15.5 Volts
Vop Output Voltage During Programming 19.5 20.5 Volts
Vonp Voltage on Outputs Not to be Programmed (] Veep+0.3 Volts
lonp Current into Outputs Not to be Programmed 20 mA
d(Vop)/dt Rate of Output Voltage Change 20 250 Viusec
d(Veg)/dt Rate of CS Voltage Change 100 1000 Viusec
o Programming Period — First Attempt 50 100 usec

Programming Period — Subsequent Attempts 5.0 15 msec

Notes: 1. All delays between edges are specified from completion of the first edge to beginning of the second edge; i.e., not to the midpoints.

2.
programming.
3.
are required.
4.

Delays tq, tp, t3 and t4 must be greater than 100 ns; maximum delays of 1 usec are recommended to minimize heating during
During t,, a user defined period, the output being programmed is switched to the load R and read to determine if additional pulses

Outputs not being programmed are connected to Vo p through resistor R which provides output current limiting.

PROGRAMMING WAVEFORMS

ADDRESS

INPUTS SELECTED ADDRESS STABLE

( )

Vie

o dl atives)
ENABLE

— Ve

ty ty

Vor

v \—,._,,. v
i Vor) SutPuT g7 o

A Y
VERIFY
VL o,
CYCLE |

PROGRAMMED
OUTPUT

PRO

BPM-023

Vinp

Vesp

Vinp

SIMPLIFIED PROGRAMMING DIAGRAM
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I R = 30000
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BPM-024
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Am27L.518/LS19

PROGRAMMING EQUIPMENT

Generic programming boards and device adapters are avalil-
able from the sources listed below. In each case, the pro-
gramming boards are used in these manufacturer’s automatic

SOURCE AND LOCATION Data

P.O.

Issaquah, Wash. 98027

programmers to program all AMD generic series bipolar
PROMs; individual adapters are required for each basic part
type in the series.

1/0 Corp.
Box 308

Pro-Log Corp.
2411 Garden Road
Monterey, Ca. 93940

PROGRAMMER MODEL(S) Model 5, 7 and 9 M900 and M920
AMD GENERIC BIPOLAR 909-1286-1 PM9058

PROM PERSONALITY BOARD

Am27LS18 » Am27LS19 715-1407-1 PA16-6 and 32 x 8 (L)
ADAPTERS AND

CONFIGURATORS

OBTAINING PROGRAMMED UNITS

Programmed devices may be purchased from your distributor
or Advanced Micro Devices. The program data should be
submitted in the form of a punched paper tape and must be
accompanied by a written truth table. The punched tape can
be delivered with your order or may be transmitted over a
TWX machine or time-sharing terminal. ASCIl BPNF is our
preferred paper tape format.

Truth tables are also acceptable, but are much less desirable
especially for larger density PROMs. Submission of a. truth
table requires the generation of a punched paper tape at the
distributor or factory resulting in longer lead times, greater
possibility of error, and higher cost.

ASCIl BPNF

An example of an ASCII tape in the BPNF format is shown
below. They can be punched on any Teletype® or on a TWX
or Telex machine. The format chosen provides relatively good
error detection. Paper tapes must consist of:

1. A leader of at least 25 rubouts.

2. The data patterns for all 32 words, starting with word 0, in the
following format:

a. Any characters, including carriage return and line feed,
except “B”.

b. The letter “B", indicating the beginning of the data
word.

c. A sequence of eight Ps or Ns, starting with output O;.

d. The letter “F”, indicating the finish of the data word.

3. A trailer of at least 25 rubouts.

A P is a HIGH logic level = 2.4 volts.
An N is a LOW logic level = 0.4 volts.

A convenient pattern to use for the data words is to prefix the
word (or every few words with the word number, then type the
data word, then a comment, then carriage return and line feed
as shown below. There must be no characters between the B
and the F except for the eight Ps and Ns. If an error is made
in a word, the entire word must be cancelled with rubouts
back to the letter B, then the word re-typed beginning with the
B.

e. Any text, including carriage return and line feed, except When TWXing your tape, be sure the tape is in even parity.
the letter “B". Parity is not necessary if the tape is mailed.
TYPICAL PAPER TAPE FORMAT RESULTING DEVICE TRUTH TABLE (CS = LOW)
¢¢p BENPPNNNFF  WORD ZERO (®) (D) As A3 A; Ay Ag|O; Og Os Os O3 O 07 O
BPPPPFENNF  COMMENT FIELD (®) (D
¢¢2 BNNNPPPPNF  ANY R) (L) L L L L L{H L H H L L L H
BNNNNNNNNF  TEXT (R) (D) L L L L H|H H H H H H L L
¢¢1+BPNNNNNNPFCAN L L L H L|L L L H H H H L
BNPPNPPNNF GO L L L H H|L L L L L L L L
¢?6 li?l:ﬂil??“” l{E.RE @ @ L L H L L H L L L L L L H
g3 bmampPRF =D ® @ L L H L H|lL H H L H H L L
L L H H L H L L H H H L L
= CARRIAGE RETURN : :
(D= LINE FEED H H H H HIL L L L H H H L
ASCIl PAPER TAPE
ASCIi ‘B’ ASCIH ‘B’ ‘P
LEADER WORD ‘0" F WORD 1’ CR TRAILER
-—_ r —_—
0000000000 ©00000000COO
eoo0co 0000 o0
[N -N-N-] o000 -3
LR S S R TR R
[ 00000 ©° "00000
—— P—— L
BP'sORN's BP'sORN's LF
OPTIONAL COMMENTS MAY BE INSERTED HERE BPM-025
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Am27LS18/LS19

APPLYING THE Am27L.S18 AND Am27LS19

The Am27LS18 and Am27LS19 PROMs may be used as code  trol or code selector input. The use of a single Am27LS18 or
converters. Examples include conversion of hexadecimal, = Am27LS19 to convert the outputs of a binary counter to either
octal or BCD to seven segment display drive format. In many  excess three or gray code format is illustrated below. In this
code conversion applications an extra PROM address inputis  case both codes are generated in true and complemented
available and may be used as a polarity control, blanking con-  form simultaneously.

TRUTH TABLE

ADDRESS COMPLEMENT TRUE
Ay Az Ay A; Ag | 0; 05 05 04 | 03 0, 05 O
00000 1100 00 1 1
Am25LS2569 00 0 0 1 1.0 1 1 0100
4-BIT COUNTER 00010 1010 01 0 1
000 1 1 100 1 o110 B
s 00100 1 o000 011 1|8
. 00 1 0 1 001 1 1 1000 | o
CoDESELECT P 00 1 10 0110 1 0 0 1 A
00 1 1 1 0 1.0 1 to1o |3
Ay Ag-Ag 01 00 0 01 0 0 1 0 1 1 g
010 0 1 00 1 1 1100 | m
_ 010101 X X X X X X X X | o
cs_ro Amarists 0101 1| XXXXx|Xxxxx|§
01100 X X X X X X X X | m
= 01 1 0 1 X X X X X X X X
07-04 0309 o1 1 10 X X X X X X X X
48 01 1 1 1 X X X X | X X X X
v 100 0 0 11 1 1 000 O
CoDE  copE 100 0 1 1110 00 0 1
10010 1100 00 1 1
BPM-026 i 0 0 1 1 11 0 1 00 1 0
1010 0 1.0 0 1 0110
101 0 1 100 0 01 11 | g
10110 1010 0101 |2
1011110110100 ]|Z2
11000 00 1 1 1100 | o-
110 0 1 0010 t 10118
1101 0 00 00 111 1| @
11 .0 1 1 00 0 1 1110
11100 01 0 1 1010
111 0 1 0100 1.0 1 1
11110 0110 100 1
11 1 1 1 001 1 1 1 00 0
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Am27S18A/S19A/S18/S19

PROM PROGRAMMING EQUIPMENT INFORMATION

The PROM Programming Equipment from the following manufacturers has been evaluated and approved by AMD:

Source and Datal/O Pro-Log Corporation | International Kontron Electronic, Inc. | Digslec, Inc. Stag Systems, Inc.
Location 10525 Willows Rd. N.E. 2411 Garden Road Microsystems, tnc. 630 Price Avenue 7335E. AcomaDr. 528-5 Weddell Dr.
Redmond, WA 98052 Monterey, CA 93940 | 11554 C. Avenue Redwood City, Scottsdale, AZ 85260 Sunnyvale, CA 94086
. Auburn, CA 95603 CA 94063
Programmer Model §5,7,and 9 M900, M200B, M910, | IM1010 MPP-80 UPP-801 UPP-803 | PPX
Model(s) Systems 17, 19,29 and 100 | M920, and M980
AMD Generic 909-1286-1 Rev H* PM 9058 IM AMDGEN1 MOD 14 PM 102 FAM-12 [ PM 2000
Bipolar PROM 919-1286-1 Rev H* Code 90
Personality Unipak RevH*
Module (Code 16 02)
Am27LS18/19 715-1407-1 PA 16-6 and IM32x8-16-AMD SA3-1B32x8/16 DIS-156 AM | DA-22 AM110
32x 8(L)

*Rev shown is minimum approved revision.

OBTAINING PROGRAMMED UNITS

Programmed devices may be purchased from your distributor
or Advanced Micro Devices. The program data should be
submitted in the form of a punched paper tape and must be
accompanied by a written truth table. The punched tape can be
delivered with your order or may be transmitted over a TWX
machine or a time-sharing terminal. ASCIl BPNF is our pre-
ferred paper tape format.

Truth tables are also acceptable, but are much less desirable
especially for larger density PROMs. Submission of a truth table
requires the generation of a punched paper tape at the
distributor or factory resulting in longer lead times, greater
possibility of error and higher cost.

ORDERING INFORMATION
Order Code Package Screening | Operating
Speed Open Type Flow Code Range
Selection Collector Three-State (Note 1) (Note 2) (Note 3)
AM27LS18PC AM27LS19PC P-16-1 C-1
AM27LS18PCB AM27LS19PCB P-16-1 B-1
AM27LS18DC AM27LS19DC D-16-1 C-1 ¥
S5ns AM27LS18DCB AM27LS19DCB D-16-1 B-1 coML
AM27LS18LC AM27LS19LC L-20-1 C-1
AM27LS18LCB AM27LS19LCB L-20-1 B-1
AM27LS18DM AM27LS19DM D-16-1 c-3
AM27LS18DMB AM27LS19DMB D-16-1 B-3
75ns AM27LS18FM AM27LS19FM F-16-1 C-3 MIL
AM27LS18FMB AM27LS19FMB F-16-1 B-3
AM27LS18LM AM27LS19LM L-20-1 C-3
AM27LS18LMB AM27LS19LMB L-20-1 B-3

Notes: 1. P = Molded DIP, D = Hermetic DIP, L = Chip-Pak, F = Cerpak. Number following letter is number of leads.

2. Levels C-1 and C-3 conform to MIL-STD-883, Class C.
Levels B-1 and B-3 conform to MIL-STD-883, Class B.

3. See Operating Range Table.

This device is also available in die form selected to commercial and military specifications. Pad layout and bonding
diagram available upon request.
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AmM27S20A « Am27S21A
Am27S20« Am27S21

1024-Bit Generic Series Bipolar PROM
{256 x 4 bits with ultra fast access time)

“A” VERSION ADVANCED INFORMATION

DISTINCTIVE CHARACTERISTICS

e High Speed — 30ns max commercial range access time
® Excellent performance over full MIL and

commercial ranges

Highly reliable, ultra-fast programming Platinum-
Silicide fuses

High programming yield

Low current PNP inputs

High current open collector and three-state outputs
Fast chip select

Access time tested with N2 patterns

Pin for pin replacements for industry standard products
Common Generic PROM series electrical characteristics
and simple programming procedures

100% MIL-STD-883C assurance testing

Guaranteed to INT-STD-123

FUNCTIONAL DESCRIPTION

The Am27S20A/20 and Am27S21A/21 are high speed
electrically programmable Schottky read only memories.
Organized in the industry standard 256 x 4 configuration,
they are available in both open collector Am27S20A/20 and
three-state Am27S21A/21 output versions. After program-
ming, stored information is read on outputs Og-O3 by ap-
plying unique binary addresses to Ag-A7 and holding chip
select inputs, CS¢ and CSyp, at a logic LOW. If either chip
select input goes to a logic HIGH, Og-O3 go to the OFF or
high impedance state.

GENERIC SERIES CHARACTERISTICS

The Am27S20A/20 and Am27S21A/21 are members of an
Advanced PROM series incorporating common electrical
characteristics and programming procedures. All parts in
this series are produced with a fusible link at each memory
location storing a logic LOW and can be selectively pro-
grammed to a logic HIGH by applying appropriate voltages
to the circuit.

All parts are fabricated with AMD's fast programming highly
reliable Platinum-Silicide Fuse technology. Utilizing easily
implemented programming (and common programming
personality card sets) these products can be rapidly pro-
grammed to any customized pattern. Extra test words are
pre-programmed during manufacturing to insure extremely
high field programming yields, and produce excellent para-
metric correlation.

Platinum-Silicide was selected as the fuse link material to
achieve a well controlled melt rate resulting in large non-
conductive gaps that ensure very stable long term reliability.
Extensive operating testing has proven that this low-field,
large-gap technology offers the best reliability for fusible
link PROMs.

Common design features include active loading of all critical
AC paths regulated by a built-in temperature and voltage
compensated bias network to provide excellent parametric
performance over MIL supply and temperature ranges.
Selective feedback techniques have been employed to
minimize delays through all critical paths producing the
fastest speeds possible from Schottky processed PROMs.

BLOCK DIAGRAM

‘COLUMN TEST RAIL

A; 0—
A O—
A5 O—
Ay 0—
Ay 0—]

32x32
1OF 34 FUSE ARRAY

TIvy 1531 MOY

ROW
DECODER

N

TEST WORD 0

{}I@;@I@

QUAD 1 OF B MULTIPLEXER

10F8
COLUMN
DECODER

-

Wil

CONNECTION DIAGRAMS — Top Views

Chip-Pak™
L-20-1

DIP

]
>
]
20

5 © @ g

k4

[]
aQ
2
o

BPM-029 ° BPM-273

Note: Pin 1 is marked for orientation.

This document contains information on a product under development at Advanced Micro Devices, Inc. The information is intended to help you to
evaluate this product. AMD reserves the right to change or discontinue work on this proposed product without notice.

Chip-Pak is a trademark of Advanced Micro Devices, Inc.
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Am27S20A/S21A/S20/S21

MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature —65to0 +150°C
Temperature (Ambient) Under Bias -55t0 +125°C
Supply Voltage to Ground Potential (Pin 16 to Pin 8) Continuous —0.5t0 +7.0V
DC Voltage Applied to Outputs (Except During Programming) —0.5Vto +Vgg max
DC Voltage Applied to Outputs During Programming 21V
Output Current into Qutputs During Programming (Max Duration of 1 sec) 250mA
DC Input Voltage —-0.5t0 +5.5V
DC Input Current —30to +5mA
OPERATING RANGE LOGIC SYMBOL
Range Vee Temperature
COM'L 4.75t05.25V Ta=0to +75°C 2 ﬁ?
MIL 4.5t05.5V T = —5510 +125°C ‘ :;
Hf— =
11— A
15— A7
:; :gD cs 0y 0, 0 03
Vec = Pin 16 Zoonowe s
GND = Pin8 BPM-028
ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Unless Otherwise Noted)
Typ
Parameters Description Test Conditions Min (Note 1) Max " Units
VoH (Note 2) Output HIGH Voltage xﬁf:‘vhl’:':'r '\C;: = —2.0mA 24 Volts
VoL Output LOW Voltage xﬁf:\/':’:':'r '\2'[ =16mA 0.45 Volts
Vil Input HIGH Level &;‘If‘; gg}i‘f‘;{{}ggh’{ﬁﬁi’;&?“ ’ 2.0 Volts
Vi Input LOW Level fg;gggif‘;ﬂ’mgm‘;%m'égw 08 Volts
L fnput LOW Current Ve = MAX, V|y = 0.45V -0.010 ~0.250 mA
IH Input HIGH Current Voo = MAX, Vi = 2.7V 25 pA
Isc (Note 2) Output Short Circuit Current | Vge = MAX, VoyT = 0.0V (Note 4) -20 —40 -90 mA
lec Power Supply Current Cgén?__u;/sl A=XGND 100 130 mA
Vi Input Clamp Voltage Vce = MIN, )y = —18mA -1.2 Volts
Vo = 4.5V 40
IcEX Output Leakage Current xg-cs:fjgﬁ)\(/ (Note2) ' Vo =24V 40 pA
Vo = 0.4V —40
Cin Input Capacitance V|N = 2.0V @ f = 1MHz (Note 5) 4 oF
Cour Output Capacitance Vout = 2.0V @f = 1MHz (Note 5) 8

Notes: 1. Typical limits are at Vo = 5.0V and Ta = 25°C.
2. This applies to three-state devices only. .
3. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do not attempt to
test these values without suitable equipment.
4. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second.
5. These parameters are not 100% tested, but are periodically sampled.

2-16



Am27S20A/S21A/S20/S21

SWITCHING CHARACTERISTICS OVER OPERATING RANGE
“A’” VERSION ADVANCED INFORMATION

Typ Max
5V 25°C com'L MIL
Parameter Description Test Conditions A STD A STD | A STD Units
taa Address Access Time 20 25 30 45 40 60 ns
- AC Test Load
teA Enable Access Time (See Notes 1-3) 15 15 20 20 25 30 ns
ter Enable Recovery Time 15 15 20 20 25 30 ns

Notes: 1. taa is tested with switch S¢ closed and Cy = 30pF.
2. For open collector outputs, tga and tgg are tested with S closed 1o the 1.5V output tevel. C| = 30pF.
3. For three state outputs, tgp is tested with C| = 30pF to the 1.5V level; Sy is open for high impedance to HIGH tests and closed for high
impedance to LOW tests. tgg is tested with C_ = 5pF. HIGH to high impedance tests are made with Sy open to an output voltage of Voi — 0.5V;
LOW to high impedance tests are made with S closed to the Vg, + 0.5V level.

SWITCHING WAVEFORMS
3ov
‘ ov
TS5, | 7% NK 1.5V
J— av
’———'AA——‘ I.—lgn—- ‘<—'EA-’
v
\/W\‘/ \\\\* Vou — 0.5V / 7 7 / on
0¢-03 /\/\A/‘\ /f 1.5V
/// VoL + 0.5V
Vou
Note: Level on output while either CS is HIGH is determined externally. BPM-030
KEY TO TIMING DIAGRAM
WAVEFORM INPUTS OUTPUTS WAVEFORM INPUTS OUTPUTS
DON'T CARE; CHANGING;
uhsT BE sy ANY CHANGE  STATE
PERMITTED UNKNOWN
WILL BE CENTER
DOES NOT LINE IS HIGH
O HARGE  CHANGING H APPLY IMPEDANCE
FROM HTO L "“OFF" STATE
MAY CHANGE  oon BE
FROMLTOH  fromLtoH
AC TESTLOAD
Ve o—o/
s1
R1
3000
ouTPUT
R2
cL I 60012
BPM-031
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Am27S20A/S21A/S20/S21

PROGRAMMING

The Am27S20A/20 and Am27S21A/21 are manufactured with a
conductive Platinum-Silicide link at each bit location. The output
of the memory with the link in place is LOW. To program the
device, the fusible links are selectively opened.

The fusible links are opened one at a time by passing current
through them from a 20 _volt supply which is applied to one
memory output after the CSy input is a logic HIGH. Current is
gated through the addressed fuse by raising the CS4 input from
a logic HIGH to 15 volts. After 50usec, the 20 volt supply is re-
moved, the chip is enabled, and the output level is sensed to
determine if the link has opened. Most links will open within
50usec. Occassionlly a link will be stronger and require addi-
tional programming cycles. The recommended duration of addi-
tional programming periods is 5msec. If a link has not opened
after a total elapsed programming time of 400msec, further
programming of the device should not be attempted. Successive
links are programmed in the same manner until all desired bit lo-
cations have been programmed to the HIGH level.

Typical current into an output during programming will be
approximately 140mA until the fuse link is opened, after which

the current drops to approximately 40mA. Current into the @1
pin whenitis raised to 15 volts is typically 1.5mA.

- The memories may become hot during programming due to the

large currents being passed. Programming cycles should not be
applied to one device more than 5 seconds to avoid heat dam-
age. If this programming time is exceeded, all power to the chip
including Vo should be removed for a period of 5 seconds after
which programming may be resumed.

When all programming has been completed, the data content of
the memory should be verified by sequentiaily reading all words.
Occasionally this verification will show that an extra undesired
link has been fused. Should this occur, immediately check the
programming equipment to make sure that all device pins are
firmly contacting the programming socket, that the input signal
levels exhibit sufficient noise margins, and that the programming
voltages are within the specified limits. All of these conditions
must be maintained during programming. AMD PROMs are
thoroughly tested to minimize unwanted fusing; fusing extra bits
is generally related to programming equipment problems.

PROGRAMMING PARAMETERS

Parameters Description Min Max Units
Veer Ve During Programming 5.0 55 Volts
Viup Input HIGH Level During Programming 24 5.5 Volts
ViLp Input LOW Level During Programming 0.0 0.45 Volts
Vcsp C_S1 Voltage During Programming 14.5 15.5 Volts
Vop Output Voltage During Programming 19.5 20.5 Volts
Vonp Voltage on Outputs Not to be Programmed 0 Veep + 0.3 Volts
lone Current into Outputs Not to be Programmed 20 mA
d(Vop)/dt Rate of Output Voltage Change 20 250 V/usec
d(Vcs)/dt Rate of CSq Voltage Change 100 1000 Viusec
tp Programming Period — First Attempt 50 100 usec

Programming Period — Subsequent Attempts 5.0 15 msec

Notes: 1. All delays between edges are specified from completion of the first edge to beginning of the second edge; i.e., not to the midpoints.
2. Delaysty, tp, t3 and t4 must be greater than 100ns; maximum delays of 1usec are recommended to minimize heating during programming.
3. During ty, a user defined period, the output being programmed is switched to the load R and read to determine if additional pulses are required.
4. Outputs not being programmed are connected to Vonp through resistor R which provides output current limiting.

PROGRAMMING WAVEFORMS

Vinp
ADD“ESS SELECTED ADDRESS STABLE )‘
mw'rs Vi
Vese
Ves)
&, m‘ cs)
ENABLE Vikp
— Vitp
1 t3 4 v
Vor
PROGRAMMED
outPuT 4y \_—,_—,,.
— =t Vop) Vou
\egey £/
\_...TJL_ Vou
CYCLE 1
BPM-032

SIMPLIFIED PROGRAMMING DIAGRAM

Veer Vonp

l R - 3000
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Am27S20A/S21A/S20/S21

APPLYING THE Am27S20A/20 AND Am27S21A/21

Typical application of the Am27S20A/20 and Am27S21A/21 is
shown below. The Am27S20A/20 and the Am27S21A/21 are
employed as mapping ROMs in a microprogram computer con-
trol unit. The eight-bit macroinstruction from main memory is
brought into the Ag-Ayz.inputs of the mapping ROM array. The
instruction is mapped into a 12-bit address space with each
PROM output supplying 4 bits. The 12 bits of address are then
supplied to the “D” inputs of the Am2910 as a possible next

address source for microprogram memory. The MAP output of
the Am2910 is connected to the CSy input of the Am27S20A/
20/21A/21 such that when the CS1 input is HIGH, the outputs of
the PROMs are either HIGH in the case of the Am27S20A/20 or
in the three-state mode in the case of the Am27521A/21. In both
cases the CSg input is grounded; thus data from_other sources
are free to drive the D inputs of the Am2910 when MAP is HIGH:

OTHER DATA INPUTS

Ag
A
Az

Az Og

MACRO
INSTRUCTION

OF CODE

Ay Am27S20A/20 0,
OR

A5 Am27521A/21 02

Ag O3
A7
5
re
L—1o,
Ao
Ay
Az
Az 0
Ay /20 04

04 am2910

MICROPROGRAM

12
Y011 |—%—> MEMORY

OR
A5 ama7s21A/21 02
Ay 03

Dg ADDRESS

&

A7

]

vII——I
0]
[
W

L4,

A
Az

|

=
>
=

A3 %

A4 AM27S20A/20 0,
OR

As Am27S21A/210;

Ag 03
A7

&
T3,

v||—l

MICROPROGRAMMING INSTRUCTION MAPPING

BPM-275
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Am27S20A/S21A/S20/S21

PROM PROGRAMMING EQUIPMENT INFORMATION

The PROM Programming Equipment from the following manufacturers has been evaluated and approved by AMD:

Source and Datal/O Pro-Log Corporation | International Kontron Electronic, Inc. | Digelec, Inc. Stag Systems, Inc.

Location 10525 Willows Rd. N.E. 2411 GardenRoad | Microsystems, Inc. 630 Price Avenue 7335 E. Acoma Dr. 528-5 Weddel! Dr.
Redmond, WA 98052 Monterey, CA 93940 | 11554 C. Avenue Redwood City, Scottsdale, AZ 85260 Sunnyvale, CA 94086

Auburn, CA 95603 CA 94063

Programmer Model5,7,and 9 M900, M900B, M910, | tM1010 MPP-80 UPP-801 UPP-803 | PPX

Model(s) - Systems 17, 18, 29 and 100 | M920, and MS80

AMD Generic 909-1286-1 RevH* PM 9058 IM AMDGENT1 MOD 14 PM 102 FAM-12 | PM 2000

Bipolar PROM 919-1286-1 Rev H* Code 90

Personality

Module

Am27S20A/21A | 715-1408-1 PA 16-5and IM256x4-16 AMD | SA4-2 DIS-133AM | DA 21 AM130-2

Am27S20/21 256 x 4(L)

*Rev shown is minimum approved revision.

OBTAINING PROGRAMMED UNITS

Programmed devices may be purchased from your distributor
or Advanced Micro Devices. The program data should be
submitted in the form of a punched paper tape and must be
accompanied by a written truth table. The punched tape can be
delivered with your order or may be transmitted over a TWX
machine or a time-sharing terminal. ASCIl BPNF is our pre-
ferred paper tape format.

Truth tables are also acceptable, but are much less desirable
especially for larger density PROMSs. Submission of a truth table
requires the generation of a punched .paper tape at the
distributor or factory resulting in longer lead times, greater
possibility of error, and higher cost.

ORDERING INFORMATION
Order Code Package Screening Operating
Speed Open Type Flow Code Range
Selection Collector Three-State (Note 1) (Note 2) (Note 3)
AM27S20APC AM27S21APC P-16-1 C-1
AM27S20APCB AM27S21APCB P-16-1 B-1
30ns AM27S20ADC AM27521ADC D-16-1 c-1 COML
AM27S20ADCB AM27S21ADCB D-16-1 B-1
AM27S20ALC AM27S21ALC L-20-1 C-1
AM27S20ALCB AM27S21ALCB L-20-1 B-1
AM27S20ADM AM27S21ADM D-16-1 c-3
AM27S20ADMB AM27S21ADMB D-16-1 B-3
4008 AM27S20AFM AM27S21AFM F-16-1 c-3 MIL
AM27S20AFMB AM27S21AFMB F-16-1 B-3
AM27S20ALM AM27521ALM L-20-1 Cc-3
AM27S20ALMB AM27521ALMB L-20-1 B-3
AM27S20PC AM27S21PC P-16-1 c-1
AM27S20PCB AM27S21PCB P-16-1 B-1
AM27S20DC AM27521DC D-16-1 C-1 )
45ns AM27520DCB AM27521DCB D-16-1 B-1 CoML
AM27S20LC AM27S21LC L-20-1 C-1
AM27S20LCB AM27521LCB L-20-1 B-1
AM27S20DM AM27S21DM D-16-1 C-3
AM27S20DMB AM27S21DMB D-16-1 B-3
60ns AM27S20FM AM27S21FM F-16-1 c-3 MIL
AM27S20FMB AM27S21FMB F-16-1 B-3
AM27S20LM AM27S21LM L-20-1 c-3
AM27520LMB AM27521LMB L-20-1 B-3

Notes: 1. P = Molded DIP, D = Hermetic DIP, L = Chip-Pak, F = Cerpak. Number following letter is number of leads.
2. Levels C-1 and C-3 conform to MIL-STD-883, Class C.

Levels B-1 and B-3 conform to MIL-STD-883, Class B.

3. See Operating Range Table.

This device is also available in die form selected to commercial and military specifications. Pad layout and bonding
diagram available upon request.
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AmM29760A » Am29761A

1024-Bit Generic Series Bipolar PROM

Refer to

Am27S20 - Am27S21

| Bipolar Memory PROM Product Specification

The Am29760A is replaced by the Am27S20
(open collector).

The Am29761A is replaced by the Am27S21
(three-state).
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AM27512A « Am27513A
AM27512 « Am27513

2048-Bit Generic Series Bipolar PROM
{512 x 4 bits with ultra fast access time)

“A” VERSION ADVANCED INFORMATION

DISTINCTIVE CHARACTERISTICS FUNCTIONAL DESCRIPTION

e High Speed — 30ns max commercial range access time The Am27S12A/12 and Am27S13A/13 are high speed

e Excellent performance over full ML and electrically programmable Schottky read only memories.
commercial ranges Organized in the industry standard 512 x 4 configuration,

o Highly reliable, ultra-fast programming Platinum- they are available in both open collector Am27S12A/12 and
Silicide fuses three-state Am27S13A/13 output versions. After program-

® High programming yield ming, stored information is read on outputs Og-O3 by ap-

o Low current PNP inputs plying unique binary addresses to Ag-Ag and holding the

e High current open collector and three-state outputs chip select input, CS, at a logic LOW. If the chip select input

® Fast chip select goes to a logic HIGH, Og-O3 go to the off or high impe-

® Access time tested with N2 patterns . dance state.

® Pin for pin replacements for industry standard products

o Common Generic PROM series electrical characteristics

and simple programming procedures BLOCK DIAGRAM

® 100% MIL-STD-883C assurance testing
e Guaranteed to INT-STD-123 o T
Rs 0—1 2
A7 0—] H
GENERIC SERIES CHARACTERISTICS ror o | N uaxa g
The Am27S12A/12 and Am27S13A/13 are members of an 25 o] orcoven |—,/] E
Advanced PROM series incorporating common electrical A‘E
characteristics and programming procedures. All parts in N TEST WORD 0
this series are produced with a fusible link at each memory ] TEST WORD 1
location storing a logic LOW and can be selectively pro-
grammed to a logic HIGH by applying appropriate voltages {; {} { } {}
to the circuit. T I |
All parts are fabricated with AMD’s fast programming highly :f Z: cocumm :> QUKD 1 OF 8 MULTIPLENER
reliable Platinum-Silicide Fuse technology. Utilizing easity e
implemented programming (and common programming
personality card sets) these products can be rapidly pro- _
grammed to any customized pattern. Extra test words are e °—°E\F

pre-programmed during manufacturing to insure extremely LY{ LY{ L
0y 04 0, 05

high field programming yields, and produce excellent para-

metric correlation. BPM-001
Platinum-Silicide was selected as the fuse link material to
achieve a well controlled melt rate resulting in large non- CONNECTION DIAGRAMS — Top Views
conductive gaps that ensure very stable long term reliability. 3 -
Extensive operating testing has proven that this low-field, oip Chip-Pak
large-gap technology offers the best reliability for fusible L-20-1
link PROMSs. !__k/—LJ 2 ¢ 8 &
Ag 10 16 ] Vec
Common design features include active loading of all critical E d O O
AC paths regulated by a built-in temperature and voltage A2 Ly . B .
compensated bias network to provide excellent parametric A ]s " b Ag ‘ :
performance over MIL supply and temperature ranges. A4 n[Jcs * e
Selective feedback techniques have been employed to A . . bo A %
minimize delays through all critical paths producing the o[ ! ° A ne
fastest speeds possible from Schottky processed PROMs. M 1 [Jo N o
Az E 7 10 D 02 9 1
GND lj 8 s[Jos A “
z 5 z © o
Note: Pin 1is marked for orientation.
BPM-003 BPM-263

This document contains information on a product under development at Advanced Miero Devices, Inc. The information is intended to help you to
evaluate this product. AMD reserves the right to change or discontinue work on this proposed product without notice.

Chip-Pak is a trademark of Advanced Micro Devices, Inc.
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MAXIMUM RATINGS (Above which the useful life may be impaired)

Am27S12A/S13A/S12/S13

Storage Temperature —65to +150°C
Temperature (Ambient) Under Bias -55t0 +125°C
Supply Voltage to Ground Potential (Pin 16 to Pin 8) Continuous —-0.5t0 +7.0V
DC Voltage Applied to Outputs (Except During Programming) —0.5V to +Vgc max
DC Voltage Applied to Outputs During Programming 21V
Output Current into Qutputs During Programming (Max Duration of 1 sec) 250mA
DC Input Voltage —-0.5t0 +5.5V
DC Input Current —30to +5mA
OPERATING RANGE
Range Vee Temperature LOGIC SYMBOL
COML 4.75105.25V Ta=0to +75°C
MIL 4.5105.5V To = —55t0 +125°C :  2°
7 Az
4 Az
3 Ay 512x4
2 As PROM
1 Ag
1§ { Ay
14 ———— Ag
13 ——OI CS 0y 04 0, 03
12 1 10 9
Vcc = Pin 16
GND =Pin8
BPM-002
ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Unless Otherwise Noted)
Typ
Parameters Description Test Conditions Min (Note 1) Max Units
Voe = MIN, Igy = —2.0mA
VoH (Note 2 Output HIGH Volta cC * OH 24 Volt
OH( ) utpu ge VIN = Vi or Vi, ot
Vce = MIN, I = 16mA
v Output LOW Volt cc » OL 0.45 Volts
oL upu olage VIN = Vi or Vi
Guaranteed input logical HIGH
ViH Input HIGH Level voltage for all inputs (Note 3) 2.0 Volts
Guaranteed input logical LOW
iL Input LOW Level voltage for all inputs (Note 3) 08 Voits
L Input LOW Current Vce = MAX, VN = 0.45V -0.010 —0.250 mA
Iy Input HIGH Current Voo = MAX, VN = 2.7V 25 pA
Isc (Note 2) Output Short Circuit Current | Vg = MAX, Vout = 0.0V (Note 4) -20 -40 -90 mA
Allinputs = GND
lcc Power Supply Current Voo = MAX 100 130 mA
Vi Input Clamp Voltage Vee = MIN, |y = —18mA -1.2 Volts
Vo = 4.5V 40
IcEx Output Leakage Current \\;gis: : 2" ﬁ\\i( Vo =24V 40 nA
(Note 2) Vo = 0.4V —40
CiN Input Capacitance VIN = 2.0V @ f = 1MHz (Note 5) 4 .
p
Cout Output Capacitance VouT = 2.0V @ f = 1IMHz (Note 5) 8
Notes: 1. Typical limits are at Vog = 5.0V and Tp = 25°C.

2. This applies to three-state devices only.

3. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do not attempt to
test these values without suitable equipment.

4. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second.

5. These parameters are not 100% tested, but are periodically sampled.
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SWITCHING CHARACTERISTICS OVER OPERATING RANGE
“A” VERSION ADVANCED INFORMATION

Typ Max
5V 25°C COM’L MIL
Parameter Description Test Conditions A STD A STD | A STD Units
taa Address Access Time 20 30 30 50 40 60 ns
tea Enable Access Time (sAgeThf:t'e";f_%) 5] 15 [20] 25 [25[ 30 ns
teR Enable Recovery Time 15 15 20 25 25 30 ns
Notes: 1. taa is tested with switch S¢ closed and Cy_ = 30pF.

2. For open collector outputs, tga and teg are tested with Sq closed to the 1.5V output level. C_ = 30pF.
3. For three state outputs, tgp is tested with Cp = 30pF to the 1.5V level; Sq is open for high impedance to HIGH tests and closed for high

impedance to LOW tests. tgR is tested with C. = 5pF. HIGH to high impedance tests are made with S open to an output voltage of Vg — 0.5V;
LOW to high impedance tests are made with S¢ closed to the Vor + 0.5V level.

SWITCHING WAVEFORMS

3.0v

1.5v

AO.AS %

ov

I-—'ER—ﬂ
\\“lk —— Vou - 05V

——
VANY

oo ANNN\ F AR\ N
VoL + 05V
W/
Note: Level on output while CS is HIGH is determined externally.
‘ BPM-004
KEY TO TIMING DIAGRAM
WAVEFORM INPUTS OUTPUTS WAVEFORM INPUTS OUTPUTS
covTome:  oumono
STEADY STEADY
. PERMITTED UNKNOWN
WILL BE : CENTER
MAY CHAN DOES NOT LINE 1S HIGH
Fhom H -roGLE CHANGING M APPLY IMPEDANCE
FROM H TO L “OFF" STATE
MAY CHANGE WL BE
FROM L TO H G
FROM L TO H
ACTESTLOAD
Vee o——o/
S1_
R1
30002
OUTPUT
R2
CLI 6000
BPM-005
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PROGRAMMING

The Am27S12A/12 and Am27S13A/13 are manufactured with a
conductive Platinum-Silicide link at each bit location. The output
of the memory with the link in place is LOW. To program the
device, the fusible links are selectively opened.

The fusible links are opened one at a time by passing current
through them from a 20 volt supply which is applied to the
memory output after the CS input is a logic HIGH. Current is
gated through the addressed fuse by raising the CS input from a
logic HIGH to 15 volts. After 50usec, the 20 volt supply is
removed, the chip is enabled and the output level is sensed to
determine if the link has opened. Most links will open within
50usec. Occasionally a link will be stronger and require addi-
tional programming cycles. The recommended duration of addi-
tional programming periods is Smsec. If a link has not opened
after a total elapsed programming time of 400msec, further
programming of the device should not be attempted. Successive
links are programmed in the same manner until all desired bit
locations have been programmed to the HIGH level.

Typical current into an output during programming will be
approximately 140mA until the fuse link is opened, after which

the current drops to approximately 40mA. Current into the cs
pin whenitis raised to 15 volts is typically 1.5mA.

The memories may become hot during programming due to the
large currents being passed. Programming cycles should not be
applied to one device more than 5 seconds to avoid heat dam-
age. If this programming time is exceeded, all power to the chip
including Vo should be removed for a period of 5 seconds after
which programming may be resumed.

When all programming has been completed, the data content of
the memory should be verified by sequentially reading all words.
Occasionally this verification will show that an extra undesired
link has been fused. Should this occur, immediately check the
programming equipment to make sure that all device pins are
firmly contacting the programming socket, that the input signal
levels exhibit sutficient noise margins, and that the programming
voltages are within the specified limits. All of these conditions
must be maintained during programming. AMD PROMs are
thoroughly tested to minimize unwanted fusing; fusing extra bits
is generally related to programming equipment problems.

PROGRAMMING PARAMETERS

Parameters Description Min Max Units
Veep Ve During Programming 5.0 55 Volts
ViHp Input HIGH Level During Programming 24 5.5 Volts
ViLp Input LOW Level During Programming 0.0 045 Volts
Vesp cs Voltage During Programming 14.5 15.5 Volts
Vor Output Voltage During Programming 19.5 20.5 Volts
Vonp Voltage on Outputs Not to be Programmed 0 Veep +0.3 Volts
lonp Current into Outputs Not to be Programmed 20 mA
d(Vop)/dt Rate of Output Voltage Change 20 250 V/usec
d(Vgs)dt Rate of CS Voltage Change 100 1000 Viusec
tp Programming Period — First Attempt - 50 100 usec

Programming Period — Subsequent Attempts 5.0 15 msec

Notes: 1. All delays between edges are specified from completion of the first edge to beginning of the sécond edge; i.e., not to the midpoints.
2. Delays ty, tp, t3 and t4 must be greater than 100ns; maximum delays of 1usec are recommended to minimize heating during programming.
3. Duringty, a user defined period, the output being programmed is switched to the load R and read to determine if additional pulses are required.
4. Qutputs not being programmed are connected to Vonp through resistor R which provides output current limiting.

PROGRAMMING WAVEFORMS

ADDRESS (
INPUTS

Vitp

— —(V )
= cs)
ENABLE

— ViLe
1 v

PROGRAMMED
ouTPUT 2 vom .
o CoutPuT 7 'OH
\ VEﬂ_FV 758

Vou
|+—————————PROGRAMMING CYCLE — =]

BPM-006

Vine
SELECTED ADDRESS STABLE ‘)

Vese

Vinp

SIMPLIFIED PROGRAMMING DIAGRAM

Veee Vone
| R = 3000
_0_00/,0—‘
o E>
A L o—4
Am27S12A/12
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Am27S13A/13] 0, o—4
cs
Vcse JL) vor

|
1

BPM-264

2-25




Am27S12A/S13A/S12/S13

PROM PROGRAMMING EQUIPMENT INFORMATION
The PROM Programming Equipment from the following manufacturers has been evaluated and approved by AMD:

Source and Data /O Pro-Log Corporation | International Kontron Electronic, Inc. | Digelec, Inc. Stag Systems, Inc.

Location 10525 Willows Rd. N.E. 2411 Garden Road Microsystems, Inc. 630 Price Avenue 7335E. Acoma Dr. 528-5 Weddell Dr.
Redmond, WA 98052 Monterey, CA 93940 | 11554 C. Avenue Redwood City, Scottsdale, AZ 85260 Sunnyvale, CA 94086

Auburn, CA 95603 CA 94063

Programmer Model 5,7, and 9 M3900, M900B, M910, |IM1010 MPP-80 UPP-801 UPP-803 |PPX

Model(s) Systems 17, 19, 29 and 100 | M920, and M980

AMD Generic 909-1286-1 Rev H* PM 9058 {M AMDGENT1 MOD 14 PM 102 FAM-12  'PM 2000

Bipolar PROM 919-1286-1 Rev H* Code 90

Personality

Module

Am27S12A/13A  |715-1408-2 PA 16-5 and IM512x4-16-AMD |SA4-1 DIS-134 AM | DA-21 AM130-3

Am27512/13 512 x4(L)

*Rev shown is minimum approved revision.

OBTAINING PROGRAMMED UNITS

Programmed devices may be purchased from your distributor
or Advanced Micro Devices. The program data should be
submitted in the form of a punched paper tape and must be
accompanied by a written truth table. The punched tape can be
delivered with your order or may be transmitted over a TWX
machine or a time-sharing terminal. ASCIl BPNF is our pre-
ferred paper tape format.

Truth tables are also acceptable, but are much less desirable
especially for larger density PROMs. Submission of a truth table
requires the generation of a punched paper tape at the
distributor or factory resulting in longer lead times, greater
possibility of error, and higher cost.

APPLYING THE Am27S12A/12 AND Am27S13A/13

The Am27512A/12 and Am27S13A/13 can be used with a high
speed counter to form a pico-controlier for microprogrammed
systems. A typical application is illustrated below wherein a mul-

output causing a predetermined branch address to be loaded
into the parallel inputs of the counters on the next clock
pulse. The counter then accesses the preprogrammed data or

tiplexer, under control of one of the PROMs, is continuously control information sequence from the Am27S12A/12 or
sensing the CONDITIONAL TEST INPUTS. When the selected ~ Am27S13A/13 PROMs. '
condition occurs, a HIGH signal will result at the multiplexer
CONDITIONAL TEST INPUTS
_
01 2 3 4 5 7 HIGH
3, SEL Am74S151
MULTIPLEXER
lw
9 = BRANCH
4 4 1
Do-3 Do.3 Dy
L] S L.
LOAD Am74S161 Tc CET Am745161 TC CET Am745161
COUNTER COUNTER COUNTER
—] —
cp a cp o cP a
CcLOCK 0-3 0-3 0
4 4 1
/]
9 9 9 9 9 9
'{, Ac-g /}/ Ao.g /{/ Ao-g /}’ Ao ’I’ Ag-s ;} Ao-g
Am27S12A/13A Am27S12A/13A Am27S12A/13A Am27512A/13A AM27512A/13A Am27S12A/13A
am27512/13PROM|  |am27s12/13PROM]  |Am27s12/13PROM|  |Am27s12/13PROM|  [Am27512/13 PROM Am27512/13 PROM
a 4 3 4 4 4
/] 9.3 003 %o 013 Oo.3 Oo.3 Oo.3
4 4/ 1
QUTPUT BITS FOR DATA OR CONTROL
BPM-009
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Am27S12A/S13A/S12/S13

ORDERING INFORMATION

er e . .
Order Cod Package Screening Operating
Speed Open Type Flow Code Range
Selection Collector Three-State (Note 1) (Note 2) (Note 3)
AM27S512APC AM27S13APC P-16-1 C-1
AM27S12APCB AM27S13APCB P-16-1 B-1
AM27512ADC AM27S13ADC D-16-1 C-1 "
30ns AM27S12ADCB AM27S13ADCB D-16-1 B-1 comL
AM27S12ALC AM27S13ALC L-20-1 C-1
AM27S12ALCB AM27S13ALCB L-20-1 B-1
AM27S12ADM AM27S13ADM D-16-1 C-3
AM27S12ADMB AM27S13ADMB D-16-1 B-3
40ns AM27512AFM AM27S13AFM F-16-1 C-3 MIL
AM27S12AFMB AM27S13AFMB F-16-1 B-3
AM27512ALM AM27S13ALM L-20-1 C-3
AM27S12ALMB AM27S13ALMB L-20-1 B-3
AM27S12PC AM27S13PC P-16-1 C-1
AM27S12PCB AM27S13PCB P-16-1 B-1
AM27S12DC AM27S13DC D-16-1 C-1 ,
S0ns AM27512DCB AM27513DCB D-16-1 B-1 comL
AM27S12LC AM27S13LC L-20-1 C-1
AM27S12LCB AM27S13LCB L-20-1 B-1
AM27S12DM AM27513DM D-16-1 c-3
AM27S12DMB AM27S13DMB D-16-1 B-3
60ns AM27812FM AM27S13FM F-16-1 c-3 MIL
AM27S12FMB AM27S13FMB F-16-1 B-3
AM27S12LM AM27S13LM L-20-1 C-3
AM27S12LMB AM27513LMB L-20-1 B-3

Notes: 1. P = Molded DIP, D = Hermetic DIP, L = Chip-Pak, F = Cerpak. Number following letter is number of leads.

2. Levels C-1 and C-3 conform to MIL-STD-883, Class C.
Levels B-1 and B-3 conform to MIL-STD-883, Class B.
3. See Operating Range Table.

This device is also available in die form selected to commercial and military specifications. Pad layout and bonding
diagram available upon request.




Am29770« Am29771

2048-Bit Generic Series Bipolar PROM

Refer to

Am27S12 « Am27S13

Bipolar Memory PROM Product Specification

The Am29770 is replaced by the Am27S512
(open collector).

The Am29771 is replaced by the Am27S13
(three-state).
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Am27515

4096-Bit Generic Series Bipolar PROM
(512 x 8 Bits with Output Data Latches)

DISTINCTIVE CHARACTERISTICS

e On-chip data latches

e Latched true and complemented output enables for
easy word expansion

e Predetermined OFF outputs on power-up

e Plug-in replacement for the 825115

® [astaccesstime — 60ns commercial and 90ns
military maximum

e Platinum-Silicide fuses guarantee high reliability, fast
programming and exceptionally high programming
yields (typ > 98%)

o AC performance is factory tested utilizing programmed
test words and columns

e Voltage and temperature compensated providing
extremely flat AC performance over military range

o Member of generic PROM series utilizing standard
programming algorithm

e 100% MIL-STD-883C assurance testing

Guaranteed to INT-STD-123

FUNCTIONAL DESCRIPTION

The Am27S515 is an electrically programmable Schottky
read only memory incorporating on-chip data and enable
latches. The device is organized as 512 words of 8 bits and
features three-state outputs with full 16mA drive capability.

When in the transparent mode, with the strobe (ST) input
HIGH, reading stored data is accomplished by enabling the

chip (E41 LOW and E2 HIGH) and applying the binary word 1

address to the address inputs, Ag-Ag. In this mode,
changes of the address inputs cause the outputs, Qg-Qz,
to read a different stored word; changes of either enable
input level disable the outputs, causing them to go to the
high impedance state.

Dropping the strobe input to the LOW level places the de-
vice in the latched mode of operation. The output condition
present (reading a word of stored data or disabled) when
the strobe goes LOW remains at the outputs, regardless
of further address or enable transitions, until a positive
(LOW to HIGH) strobe transition occurs. With the strobe
HIGH, Qp-Q7 again respond to the address and enable
input conditions.

If the strobe is LOW (latched mode) when Vg power is first
applied, the outputs will be in the disabled state, eliminating
the need for special “power-up” design precautions.

GENERIC SERIES CHARACTERISTICS

This 4K PROM is a member of an Advanced PROM series
incorporating common electrical characteristics and pro-
graming procedures. All parts in this series are produced
with a fusible link at each memory location storing a logic
LOW and can be selectively programmed to a logic HIGH
by applying appropriate voltages to the circuit.

All parts are fabricated with AMD's fast programming highly
reliable Platinum-Silicide Fuse technology. Utilizing easily
implemented programming (and common programming
personality card sets) these products can be rapidly pro-
grammed to any customized pattern. Extra test words are
pre-programmed during manufacturing to insure extremely
high field programming yields, and produce excellent
parametric correlation.

Platinum-Silicide was selected as the fuse link material to
achieve a well controlled melt rate resulting in large non-
conductive gaps that ensure very stable long-term relia-
bility. Extensive operating testing has proven that this
low-field, large-gap technology offers the best reliability for
fusible link PROMs.

Common design features include active loading of all critical
AC paths regulated by a built-in temperature and voitage
compensated bias network to provide excellent parametric
performance over MIL supply and temperature ranges.
Selective feedback techniques have been employed to
minimize delays through all critical paths producing the
fastest speeds possible from Schottky processed PROMs.

BLOCK DIAGRAM
COLUMN TEST RAIL
*o 64 x 64 ;
A 0— PROGRAMMABLE 4
A 1 OF 66 ARRAY £
A Z:l Row 5
3 DECODER I3
A 0—1 TEST WORD 0
A
* TEST WORD 1
%0 10F8
A7 O~ I;:EOCLOUI;AE: 8x 1 OF 8 MULTIPLEXER
Ay O—
T
8 BIYI otmlnn ulrrcn

BPM-012 @ @ 9 Q G O O O
CONNECTION DIAGRAM — Top View
Voo Az A1 Ag Ei E; ST O7 G5 O5 Q4 Ne
Oonoonononnon
24 023 22 210 20 19 18 17 16 15 14 13
BPM-011 K] 4 5 8 7 8 9 10 11 12

RRjAugagigRgaRuRRRARuRE

Ay Ac As Ag Ay Ay Gy Q) Qp Gy NC GND

Note: Pin 1 is marked for orientation. NC = No connection.
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MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature —65to +150°C
Temperature (Ambient) Under Bias -55t0 +125°C
Supply Voltage to Ground Potential (Pin 24 to Pin 12) Continuous —0.5t0 +7.0V

DC Voltage Applied to Outputs (Except During Programming)

—0.5to +Vgg max

DC Voltage Applied to Outputs During Programming 21V
Output Current into Outputs During Programming (Max Duration of 1 sec) 250mA
DC Input Voltage ) —-0.5t0 +5.5V
DC Input Current —30to +5mA
OPERATING RANGE
Range Vee Temperature LOGIC SYMBOL
CoML 4.75105.25V Ta=0t0+75°C 2122231 2 3 4 58
MIL 4.5t05.5V Tc = -5510 +125°C I | | l l I | I |
Ag A1 Az Az Aq A5 Ag A7 Ag
20 —Of Eq
19— E;
18 — ST
Qp Q; @2 Q3 Q4 Q5 Q5 Q7
7 8 9 10 14 15 16 17
Vec = Pin24
GND = Pin 12
BPM-010 (Pins 11 and 13 open)
ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Unless Otherwise Noted)
Typ
Parameters Description Test Conditions Min (Note 1) Max Units
Vee = MIN, oy = —2.0mA COML 27 )
Ve Output HIGH Voltage Vot
OH P g ViN=Vigor Vi MIL 2.4 o
Voc = MIN, lg = 16mA
VoL Output LOW Voltage Vi = Vip or Vir 0.5 Volts
Guaranteed input logical HIGH
ViH input HIGH Level voltage for all inputs (Note 4) 20 Volis
Guaranteed input logical LOW COML 0.85
Vi Input LOW Level voltage for all inputs (Note 4) MIL 0.80 Valts
I Input LOW Current Vg = MAX, Vi = 045V comt ~0.190 A
npu urren = ,ViN=0. m,
- P ce N MIL ~0.150
WH Input HIGH Current Vee = MAX, V|y = 2.7V 25 pA
. Voo = MAX, VouT = 0.0V COM'L —20 =70
Isc Qutput Short Circuit Current (Note 2) ML T o5 mA
All Inputs = GND CoM'L 125 175
1 Power Supply Current mA
cc PRy Vee =MAX MIL 125 185
\ Input Clamp Voltage Vec = MIN, Iy = —18mA 1.2 Volts
Veg = MAX, Vo= 4.5V 40
lcex Output Leakage Current VE; = 24V o— HA
VEp = 0.4V Vo =04V —40
Cin Input Capacitance V|N = 2.0V @ f = 1MHz (Note 3) 5 F
p!
Cout Output Capacitance VouT = 2.0V @1 = 1MHz (Note 3) 12

Notes: 1. Typical limits are at Voc = 5.0V and Tp = 25°C.
2. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second.

3. These parameters are not 100% tested, but are periodically sampled.

4. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise.

Do not attempt to test these values without suitable equipment.
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SWITCHING CHARACTERISTICS OVER OPERATING RANGE

Am27S15

Typ. COM'L MIL
Parameter Description Test Conditions (Note 1) Min. Max. Min. Max. Units
tpHL(A) Transparent Mode Address to
tpLH(A) Output Access Time 35 60 %0 ns
tw(S) Strobe Pulse Width (HIGH) 10 30 40 ns
tg(A) Address to Strobe (LOW) Set-up Time ";L (__:IS;):: 35 60 90 ns
1

ti(A) Address to Strobe (LOW) Hold Time (See AC Test -10 0 5 ns
15(Es) Load Below)
Sit1 Enable to Strobe (LOW) Set-up Time 40 50 ns
ts(Ep)
t(Eq) Enable to Strobe (LOW) Hold Time [¢] 10 10 ns
tw(E2)

— CL = 30pF
tpzH(E+1,E2) Transparent Mode Enable to s, Cl

= " 1 Closed for tpz|, 20 40 50 ns
tpz (E1.E2) Output Enabled (HIGH or LOW) Time & Open for tpyy
tpHz(S) Strobe Delatch (HIGH) to Output _
tpL2(S) Disabled (OFF or HIGH impedance) Time Z" \ SPZ (fNo:e 2 35 45 ns

Closed iortp z
tpuz(E1,E) | Transparent Mode Enable to Output 1 :
tpz(E1,E2) | Disabled (OFF or high impedance) Time & Open for tpyiz 20 40 50 ns
Notes: 1. Typical limits are at Voo = 5.0V and Ty = 25°C.

2. tpHz and tp z are measured to the Vo — 0.5V and Vg, + 0.5V output levels respectively. All other switching parameters are tested

from and to the 1.5V threshold levels.

3. Tests are performed with input rise and fall times (10% to 90%) of 5ns or less.

Ag-Ag

Ez

SWITCHING WAVEFORMS

TRANSPARENT READ

LATCHED READ

3v
— sV — x
ov

o« tPHL(A)
tpLH(A)
tpHz(Er)

tpLz(Ey)

tpHz(E2)

tpLz(E2)

I_ tozn(E1)

tpzL(Eq)

L._ tpzH(E2}
tpzL(Ex) |

l—; 5(A) ——fe— !H(A)——j

: Ty

tpHz(E1)
tpLz(Ey)

t5(Eq) tH(Eq)
t(Eg) ty(E2)
3v - *

tpHZ(E2)
1pLz(E2)

tpyL(A)
tpeH(A)

Von
Q@7 — x 15V — m |
Voo —
tw(S PHZ!
I‘" ot ’4‘ "-sz(S)
v - -
ST — — 1V — % N( % \ —
- - ov
BPM-013
AC TEST LOAD KEY TO TIMING DIAGRAM
WAVEFORM INPUTS OUTPUTS  WAVEFORM INPUTS OUTPUTS
Veg &0
St DON'T CARE; CHANGING;
R1 gATUEsATDBVE ;v'll'ékgs ANY CHANGE STATE
PERMITTED UNKNOWN
30002
OuTPUT WILL BE CENTER
MAY CHANi DOES NOT LINE ISHIGH
2 GE  CcHANGING APPLY IMPEDANCE
oL FROMHTOL  FhomGiTo L IMPED
I 6000 OFF" STATE
- MAY CHANGE GG
FROM L TO H
FROM L TO H
BPM-014




Am27S15

PROGRAMMING

The Am27S15 is manufactured with a conductive Platinum-
Silicide link at each bit location. The output of the memory with
the link in place is LOW. To program the device, the fusible links
are selectively opened.

the current drops to approximately 40mA. Current into the E,
pin when it is raised to 15 volts is typically 1.5mA.

The memories may become hot during programming due to
the large currents being passed. Programming cycles should
not be continuously applied to one device more than 5 sec-
onds to avoid heat damage. If this programming time is ex-
ceeded, all power to the chip including V¢e should be re-
moved for a period of 5 seconds after which programming
may be resumed.

The fusible links are opened one at a time by passing current
through them from a 20 volt supply which is applied to the mem-
ory output after the E4 input is at a logic HIGH. Current is gated
through the addressed fuse by raising the E4 input from a logic
HIGH to 15 volts. After 50usec, the 20 volt supply is removed,
the chip is enabled and the output level sensed to determine
if the link has opened. Most links will open within 50usec. Oc-
casionally a link will be stronger and require additional
programming cycles. The recommended duration of additional
programming periods is Smsec. If a link has not opened after
a total elapsed programming time of 400msec, further
programming of the device should not be attempted. Successive
links are programmed in the same manner until all desired bit

When all programming has been completed, the data content of
the memory should be verified by sequentially reading all words.
Occasionally this verification will show that an extra undesired
link has been fused. Should this occur, immediately check the
programming equipment to make sure that all device pins are
firmly contacting the programming socket, that the input signal
levels exhibit sufficient noise margins and that the programming

locations have been programmed to the HIGH level.

Typical current into an output during programming will be ap-
proximately 140mA until the fuse link is opened, after which

voltages are within the specified limits. All of these conditions
must be maintained during programming. AMD PROMs are
thoroughly tested to minimize unwanted fusing; fusing extra bits
is generally related to programming equipment problems.

PROGRAMMING PARAMETERS

Parameter Description Min. Max. Units
Veep V¢ During Programming 5.0 5.5 Volts
Viup Input HIGH Level During Programming 24 5.5 Volts
ViLp Input LOW Level During Programming 0.0 0.45 Volts
VenpP E; Voltage During Programming 14.5 15.5 Volts
Vop Output Voltage During Programming 19.5 20.5 Volts
Vonp Voltage on Outputs Not to be Programmed 0.0 Veept0.3 Volts
lonp Current into Outputs Not to be Programmed 20 mA
d(Vop)/dt Rate of Output Voltage Change 20 250 Viusec
d(Ven)dt Rate of E4 Voltage Change 100 1000 V/usec
tp Programming Period — First Attempt 50 100 pnsec

Programming Period — Subsequent Attempts 5.0 15 msec

Notes: 1. All delays between edges are specified from completion of the first edge to beginning of the second edge; i.e., not to the midpoints.

2. Delays ty through t4 must be greater than 100ns; maximum delays of 1usec are recommended to minimize heating during pro-
gramming.
3. During ty, a user defined period, the output being programmed is switched to the load R and read to determine if additional pulses
are required.
4. Outputs not being programmed are connected to Vonp through resistor R which provides output current limiting.
PROGRAMMING WAVEFORMS SIMPLIFIED PROGRAMMING DIAGRAM
Veer Vonp
v =
"’Iz';ﬁ { SELECTED ADDRESS STABLE )! v::: | Eo/:—"\ 3000
Vesp Ag-Ag o
_ 9 ven)
ENABLE
| A/ .
_/ e ST Am27515
Viee ° I |
ty ty tp 13 ty ty Vine O—dq .
2 e
| Vop g Q  o—t
0G \ AAA— l
P ':)Aer':IEJ‘lI" 9 (Vop) v, —O\O——
aitoP outeut 77 oM 1
— ERRY .y, =
P CYCLE | vene (L ) vor
BPM-015 = = BPM-016
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PROM PROGRAMMING EQUIPMENT INFORMATION
The PROM Programming Equipment from the following manufacturers has been evaluated and approved by AMD:

Source and Data /O Pro-Log Corporation International Kontron Electronic, inc. Digelec, Inc.
Location 10525 Willows Rd. N.E. 2411 Garden Road Microsystems, Inc. 630 Price Avenue . | 7335 E. Acoma Dr.
Redmond, WA 98052 Monterey, CA 93940 11554 C. Avenue Redwood City, Scottsdale, AZ 85260
Auburn, CA 95603 CA 94063
Programmer Mode!5,7,and 9 M8900, M900B, M910, IM1010 MPP-80 UPP-801 UPP-803
Model(s) Systems 17, 19, 29 and 100 M820, and M980
AMD Generic 909-1286-1 Rev G* PM 9058 IM AMDGEN1 MOD 14 PM 102 FAM-12
Bipolar PROM 919-1286-1 Rev G*
Personality
Module
PA 24-14 and IM512x8-24-
Am27515 715-1411-1 512x8(L) 27S15-AMD SA17-3B512x8/24 DIS-165 AMD | DA33

*Rev shown is minimum approved revision.

OBTA!ING PROGRAMMED UNITS

Programmed devices may be purchased from your distributor Truth tables are also acceptable, but are much less desirable
or Advanced Micro Devices. The program data should be especially for larger density PROMs. Submission of a truth table
submitted in the form of a punched paper tape and must be requires the generation of a punched paper tape at the dis-
accompanied by a written truth table. The punched tape can be tributor or factory resuiting in longer lead times, greater possibil-
delivered with your order or may be transmitted over a TWX ity of error, and higher cost.
machine or a time-sharing terminal. ASCll BPNF is our prefer-
red paper tape format.
ORDERING INFORMATION
Package Screening | Operating
Speed Type Flow Code Range
Selection Order Code (Note 1) (Note 2) (Note 3)
AM27S15PC P-24-1 c-1
AM27S15PCB P-24-1 B-1 .
60ns AM27815DC D-24-1 C-1 comL
AM27S15DCB D-24-1 B-1
AM27S15DM D-24-1 c-3
AM27515DMB D-24-1 B-3
Sons AM27S15FM F-24-1 c-3 MIL
AM27S15FMB F-24-1 B-3

Notes: 1. P = Molded DIP, D = Hermetic DIP, F = Cerpak. Number following letter is
number of leads.
2. Levels C-1 and C-3 conform to MIL-STD-883, Class C.
Levels B-1 and B-3 conform to MIL-STD-883, Class B.
3. See Operating Range Table.
This device is also available in die form selected to commercial and military specifications.
Pad layout and bonding diagram available upon request.
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- AMZ7S25A « AM27525

4K-Bit (512 x 8) Generic Series IMOX™
Bipolar High Performance Registered PROM
with PRESET and CLEAR INPUTS
“A’” VERSION ADVANCED INFORMATION

DISTINCTIVE CHARACTERISTICS

o Member of AMD’s Generic Family of 8-bit wide
registered PROMs

o On-chip edge-triggered registers — ideal for pipelined
microprogrammed systems

o Versatile synchronous and asynchronous enables for
simplified word expansion

o Buffered common PRESET and CLEAR inputs

® Slim, 24-pin, 300-mil lateral center package occupies
approximately 1/3 the board space required by standard
discrete PROM and register

e Consumes approximately 1/2 the power of separate
PROM/register combination for improved system
reliability

e Standard version — 50ns max setup and 27ns max
clock-to-output allows system speed improvements

® “A” version offers improved AC performance in critical
paths (30ns max setup and 20ns max clock-to-output)

e Platinum-Silicide fuses guarantee high reliability, fast
programming, and exceptionally high programming
yields (typ>98%)

® AC performance is factory tested utilizing programmed
test words and columns

® 100% MIL-STD-883C processing

e Guaranteed to INT-STD-123

BLOCK DIAGRAM
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FUNCTIONAL DESCRIPTION

The Am27S25A/25 are Schottky TTL programmable read
only memories (PROMs) incorporating true D-type,
master-slave data registers on chip. These devices feature
the versatile 512-word by 8-bit organization and are avail-
able with three-state outputs. Designed to optimize system
performance, these devices also substantially reduce the
cost and size of pipelined microprogrammed systems and
other designs where accessed PROM data is temporarily
stored in a register. The Am27S25A/25 also offer maximum
flexibility for memory expansion and data bus control
by providing both synchronous and asynchronous
output enables.

When Vg power is first applied, the synchronous enable
(Es) flip-flop will be in the set condition causing the outputs
(Qo-Q7) to be in the OFF or high-impedance state. Reading
data is accomplished by first applying the binary word ad-
dress to the address inputs (Ag-Ag) and a logic LOW to the
synchronous enable (Eg). During the address setup time,
stored data is accessed and loaded into the master flip-
flops of the data register. Since the synchronous enable
setup time is less than the address setup requirement,
additional decoding delays may occur in the enable path
without reducing memory performance. Upon the next
LOW-to-HIGH transition of the clock (CP), data is trans-
ferred to the slave flip-flops which drive the output buffers.
Providing the asynchronous enable (E) is also LOW, stored
data will appear on the outputs (Qp-Q7). If Eg is HIGH when
the positive clock edge occurs, outputs go to the OFF or
high impedance state regardless of the state of E. The out-
puts may be disabled at any time by switching E to a HIGH
level. Following the positive clock edge the address and
synchronous enable inputs are free to change; changes will
not affect the outputs until another positive clock edge oc-
curs. This unique feature allows the PROM decoders and
sense amplifiers to access the next location while previ-
ously addressed data remains stable on the outputs. For
less complex applications either enable may be effectively
elimated by tying it to ground.

The on-chip edge-triggered register simplifies system
timing since the PROM clock may be derived directly from
system clock without introducing dangerous race
conditions. Other register timing requirements are similar to
those of standard Schottky registers and are easily
implemented.

The Am27825 has buffered asynchronous PRESET and
CLEAR inputs. These functions are common to all registers
and are useful during power up timeout sequences. With
outputs enabled the PS input asserted LOW will cause all
outputs to be set to a logic 1 (HIGH) state. When the CLR
input is LOW, the internal flip-flops of the data register are
reset and, a logic 0 (LOW) wilt appear on all outputs. These
functions will control the state of the data register, indepen-
dent of all other inputs but exclusive of each other.

IMOX is a trademark of Advanced Micro Devices, Inc.

This document contains information on a product under development at Advanced Micro Devices, Inc. The information is intended to help you to

evaluate this product. AMD reserves the right to change or discontinue work on this proposed product without notice.
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GENERIC SERIES CHARACTERISTICS

The Am27S25A/25 are members of an Advanced PROM series
incorporating common electrical characteristics and program-
ming procedures. All parts in this series are produced with a
fusible link at each memory location storing a logic LOW and can
be selectively programmed to a logic HIGH by applying appro-
priate voltages to the circuit.

All parts are fabricated with AMD’s fast programming highly
reliable Platinum-Silicide Fuse technology. Utilizing easily
implemented programming (and common programming equip-
ment) these products can be rapidly programmed to any cus-
tomized pattern. Extra test words are pre-programmed during
manufacturing to insure extremely high field programming yields
and produce excellent parametric correlation.

Platinum-Silicide was selected as the fuse link material to
achieve a well controlled melt rate resulting in large
nonconductive gaps that ensure long-term reliability. Extensive
operating testing has shown that this low-field, large-gap
technology offers the best reliability for fusible link PROMs.

Common design features include active loading of all critical AC
paths regulated by a built-in temperature and voltage-
compensated bias network to provide excellent parametric per-
formance over the full military power supply and temperature
ranges. Selective feedback techniques have been employed to
minimize delays through all critical paths producing the fastest
speeds possible from Schottky processed PROMs.

CONNECTION DIAGRAMS LOGIC SYMBOL
Top Views
DIP Chip-Pak™
L-32-2
8 7 6 5 4 3 2 1 23
A [ ' 2 b Vee J I I I I l | | |
a2 [ i g R0 A1 A2 As A A5 Ag A7 Ag
19— E
as[]s 2[ )78 18— c,s, Am27525
AWy A ]E 22—l ps 4K REGISTERED PROM
A []s w0 [ en 20 —q cLR
A [Cs 19 JEs Q @ Q Q; Q Q5 Q5 Q7
A'[:V Bl Jcp I I | lj l | I
e v Fo 9 10 1M 13 14 15 16 17
Q[ 16 ]0 B8PM-333
a [ 15[ as
o [n [ ]a,
oNp [ 12 13[]o,
BPM-331 Vcc = Pin24
Note: Pin 1 is marked for orientation. GND = Pin 12
AMD’s GENERIC FAMILY OF 8-WIDE REGISTERED PROMs
N
w7 a e P El e T ] 2 [T vee
a2 23 [ ] Ag A ]2 23 [ Ag as[]2 23 [ ]as
A5|ja 2| ]Ps As[|s 22 DAg As[]s 2 DAQ
A4 2 []E A 2 []E A [ |a 21 [ ] A
Ag[:| s 20 ] CLR Az s 20 jfm_r/ms A3[]s 20 [ iNIT/INITg
e Amarszs b & A28 pmarses 19 [1Es 2] € amarses 19 [ 1EFs
a7 18 [Jep Ay []7 Am2TS3T 4 M cp a7 A5 s [TJep
Ag ] amE- Aoda 17 }:l(h A8 w Joy
[ ]s 18 [_]Qs Q[ e 16 [ ]0s Q[ 6] 1%
Q[0 151 ]as Q] 15[ ]as oy |10 15[ Jas
Q[ n N bo, Q[n 14 [ ] 04 Q[ [ Jas
GND [ 12 13 ]a; GND [ 12 [ ]os GND [ |12 [ Jos
BPM-334 BPM-335 BPM-336
512x8 1024x 8 2048x 8

Note: Pin 1 is marked for orientation.

>hip-Pak is a trademark of Advanced Micro Devices, Inc.
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Am27S25A/S25
MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature

—65t0 +150°C

Temperature (Ambient) Under Bias

—55t0 +125°C

Supply Voltage to Ground Potential (Pin 24 to Pin 12) Continuous —-0.5t0 +7.0V
DC Voltage Applied to Outputs (Except During Programming) —0.5V to +Vgg max
DC Voltage Applied to Outputs During Programming 21V
Output Current into Outputs During Programming (Max Duration of 1 sec) 250mA
DC Input Voltage -0.5t0 +5.5V
DC Input Current —30to +5mA
OPERATING RANGE
Range Vee Temperature
coML 4.75t05.25V Ta=0to +75°C
MIL 4.5t05.5V Tc=—55t0 +125°C
ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Unless Otherwise Noted)
Typ
Parameters Description Test Conditions Min (Note 1) Max Units
Vee = MIN, lo = —2.0mA
VoH Output HIGH Voltage Vin = Vi or Vi 2.4 Volts
Vecc = MIN, lg,. = 16mA
VoL Output LOW Voitage Ving = Vi or Vi 0.38 0.50 Volts
Guaranteed input logical HIGH
ViH Input HIGH Level voltage for all inputs (Note 2) 20 Volts
Guaranteed input logical LOW
ViL InputLOW Level voltage for all inputs (Note 2) 08 Volts
e Input LOW Current Vee = MAX, Vi = 0.45V -0.020 -0.250 mA
i1 Input HIGH Current Vece = MAX, ViN = Veg 40 uA
Isc Output Short Circuit Current | Vgg = MAX, VoyT = 0.0V (Note 3) -20 —40 -90 mA
lcc Power Supply Current Allinputs = GND, Vg = MAX 120 185 mA
\ Input Clamp Voltage Vce = MIN, iy = —18mA -1.2 Volts
Vce = MAX Vo =Vce 40
! Output Leakage Current A
CEX P 9 VE =24V Vo = 0.4V —40 #
CiN Input Capacitance VinN = 2.0V @ f = 1IMHz (Note 4) 5 E
p
Cout Output Capacitance Vout = 2.0V @ f = 1MHz (Note 4) 12

Notes: 1. Typical values are at Vog = 5.0V and Tp = 25°C. -
2. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise.

Do not attempt to test these values without suitable equipment (see Notes on Testing).

3. Only one output should be shorted at a time. Duration of the short circuit should not be more than one second.

4. These parameters are not 100% tested, but are periodically sampled.
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SWITCHING CHARACTERISTICS OVER OPERATING RANGE (See Notes on Testing)

‘A’ VERSION ADVANCE INFORMATION

Am27S25A/525

Am27S25A Am27S25
Typ coM'L MIL comL MIL
Parameters Description (Note 1)| Min Max | Min Max | Min Max | Min Max | Units
ts(A) Address to CP (HIGH) Setup Time 35 30 35 50 55 ns
tH(A) Address to CP (HIGH) Hold Time -10 0 0 0 0 ns
All Outputs
t CP! ) 15 20 25 27 30
PHUCP) | Delay from CP (HIGH) to | Simultancous ns
Output (HIGH or LOW) Single Output
tpLH(CP) (Noto 3) 13 15 20 23 26
twH(CP) i
CP Width (HIGH or LOW) 20 20 20 20 ns
twi(CP)
tg(Es) Es to CP (HIGH) Setup Time 5 10 15 10 15 ns
t(Es) Eg to CP (HIGH) Hold Time -2 5 5 5 5 ns
tpHL(CLR) | Detay from PRESET or CLEAR (LOW) 16 20 25 25 30 | ns
tpy(PS) | to Outputs (LOW or HIGH)
tR(PS) PRESET or CLEAR Recovery
{n(CLR) | (Inactive) to CP (HIGH) 0 20 25 20 25 ns
T G) [ [ —— i
— PRESET or CLEAR Pulse Width 10 20 25 30 25 ns
twr(CLR)
tpzL(CP) | Delay from CP (HIGH) to Active Output 18 25 30 35 45 ns
tpzH(CP) (HIGH or LOW)
tpzL(E) Delay from E (LOW) to Active Output 15 25 30 35 45 ns
tpzn(E) | (HIGH or LOW)
tpLz(CP) | Delay from CP (HIGH) to Inactive Output 21 25 30 35 45 ns
tpHz(CP) (OFF or High Impedance) (Note 4)
tpLz(E) Delay from E4 (HIGH) to Inactive Output 15 25 30 35 45 ns
‘PHZ(E) (OFF or High Impedance) (Note 4)

Notes: 1. Typical values are at Vg = 5.0V and Ty = 25°C.

2. Tests are performed with input 10 to 90% rise and fall times of 5ns or less.
3. Single register performance numbers provided for comparison with discrete register test data.
4. tpyz and tpz are measured to the Vo —0.5V and Vo +0.5V output fevels respectively. All other switching parameters are tested from and

to the 1.5V threshold levels.
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SWITCHING WAVEFORMS

(See Notes on Testing)
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NOTES ON TESTING

Incoming test procedures on these devices should be carefully
planned, taking into account the high performance and output
drive capabilities of the parts. The following notes may be useful.

2. Do not leave any inputs disconnected (floating) during
any test.

3. Do not attempt to perform threshold tests under AC con-
1. Ensure that adequate decoupling capacitance is employed ditions. Large amplitude, fast ground current transiehts
across the device Ve and ground terminals. Multiple normally occur as the device outputs discharge the load
capacitors are recommended, including a 0.1uFarad or capacitances. These transients flowing through the parasitic
larger capacitor and a 0.01uFarad or smaller capacitor placed inductance between the device ground pin and the test sys-
as close to the device terminals as possible. Inadequate tem ground can create significant reductions in observable
decoupling may result in large variations of power supply input noise immunity.
voltage, creating erroneous function or transient performance
failures.
AC TEST LOAD KEY TO TIMING DIAGRAM
Vee 0-—ﬂ/ WAVEFORM INPUTS OUTPUTS WAVEFORM INPUTS QUTPUTS
S
Ry -
30002 MUST BE WILL BE DONT CARE;  CHANGING;
Cl G STA
OUTPUT
WILL BE N
cL R, MAY CHANGE  crimcors M DOESNOT  LINE IS HIGH
I 60002 m FROMHTOL rromHTOL APPLY ultr)a:;p:r‘css
- = WILL BE
MAY CHANGE CHANGING
BPM-338 M FROMLTOH ppomLTOH
Notes: 1. C = 50pF for all switching characteristics except tp_ z and tppz.
2. C = 5pF for tp z and tpHz.
3. Sy is closed for all tests except for tpzy and tpyz.
4. All device testloads should be located within 2" of device outputs.
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PROGRAMMING

The Am27S25A/25 are manufactured with a conductive
Platinum-Silicide link at each bit location. The output of the
memory with the link in place is LOW. The fusible links are
opened one at a time by passing current through them from a 20
volt supply which is applied to the memory output after the E
input is at a logic HIGH. Current is gated through the addressed
fuse by raising the E input from a logic HIGH to 15 volts. After
50usec, the 20 volt supply is removed, the chip enabled, and the
CP input is clocked. Each data verification attempt must be pre-
ceded by a positive going (LOW-to-HIGH) clock edge to load the
array data into the on-chip register. The output level is then
sensed to determine if the fink has opened. Most links will open
within 50usec. Occasionally a link will be stronger and require
additional programming cycles. The recommended duration of
additional programming periods is 5msec. If a link has not
opened after a total elapsed programming time of 400msec,

further programming of the device shouid not be attempted.

Successive links are programmed in the same manner until all
desired bit locations have been programmed to the HIGH level.

Typical current into an output during programming will be ap-
proximately 140mA until the fuse link is opened, after which the

current drops to approximately 40mA. Current into the E pin
when it is raised to 15 volts is typically 1.5mA.

The memories may become hot during programming due to the
large currents being passed. Programming cycles should not be
continuously applied to one device more than 5 seconds to
avoid heat damage. If this programming time is exceeded, all
power to the chip including Vg should be removed for a period
of 5 seconds after which programming may be resumed.

When all programming has been completed, the data content of
the memory should be verified by clocking and reading all
words. Occasionally this verification will show that an extra un-
desired link has been fused. Should this occur, immediately
check the programming equipment to make sure that all device
pins are firmly contacting the programming socket, that the input
signal levels exhibit sufficient noise margins, and that the pro-
gramming voltages are within the specified limits. All of these
conditions must be maintained during programming. AMD
PROMs are thoroughly tested to minimize unwanted fusing;
fusing extra bits is generally related to programming equipment
problems.

PROGRAMMING PARAMETERS

Parameters Description Min Max Units
Veer Ve During Programming 5.0 6.5 Volts
ViHp Input HIGH Level During Programming 24 55 Volts
ViLp Input LOW Level During Programming 0.0 0.45 Volts
VENP E Voltage During Programming 14.5 15.5 Volts
Vop Qutput Voltage During Programming 19.5 20.5 Volts
Vonp Voltage on Outputs Not to be Programmed 0 Veep + 0.3 Volts
lone Current into Outputs Not to be Programmed 20 mA
d(Vop)/dt Rate of Output Voitage Change 20 250 V/usec
d(VEN)/dt Rate of E Voltage Change 50 1000 V/usec
P Programming Period — First Attempt 50 100 usec

Programming Period — Subsequent Attempts 5.0 15 msec

Notes: 1. All delays between edges are specified from completion of the first edge to beginning of the second edge; i.e., notto the midpoints.
2. Delays tq through t; must be greater than 100ns; maximum delays of 1usec are recommended to minimize heating during programming.
3. During ty, a user defined period, the output being programmed is switched to the load R and read to determine if additicnal pulses are required.
4. Outputs not being programmed are connected to Vonp through resistor R which provides output current fimiting.

PROGRAMMING WAVEFORMS
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PROM PROGRAMMING EQUIPMENT INFORMATION

The PROM Programming Equipment from the following manufacturers has been evaluated and approved by AMD:

Source and Datal/O Pro-Log Corporation | International Kontron Electronic, Inc. | Digelec, Inc. Stag Systems, Inc.
Location 10525 Willows Rd. N.E. | 2411 Garden Road Microsystems, Inc. 630 Price Avenue 735E. Acoma Dr. 528-5 Weddell Dr.
Redmond, WA 98052 | Monterey, CA 93940 11554 C. Avenue Redwood City, Scottsdale, AZ 85260 Sunnyvale, CA 94086
Auburn, CA 95603 CA 94063
Programmer Model 5,7, and 9 M900, M900B, M910, | IM1010 MPP-80 UPP-801 UPP-803 | PPX
Model(s) Systems 17, 19, 29 M920, and M980
and 100

AMD Generic 909-1286-1 Rev G* PM 9058 IM AMDGEN1 MOD 14 PM 102 FAM-12 | PM 2000

Bipolar PROM 919-1286-1 Rev G* Code 90

Personality Unipak Rev H 003

Module (Code 62 65)

Socket Adapters ]

Am27S25 715-1617 PA24-16and IM512x 8-27S25 SA31-2B DiIS-213AM |DA31-5 | AM190-2
512x8(L) AMD 512x8/24

*Rev shown is minimum approved revision.

OBTAINING PROGRAMMED UNITS

Programmed devices may be purchased from your distributor
or Advanced Micro Devices. The program data should be
submitted in the form of a punched paper tape and must be
accompanied by a written truth table. The punched tape can be
delivered with your order or may be transmitted over a TWX
machine or a time-sharing terminal. ASCIl BPNF is our pre-
ferred paper tape format.

Truth tables are also acceptable, however, much less desirable
especially for larger density PROMs. Submission of a truth table
requires the generation of a punched paper tape at the
distributor or factory resulting in longer lead times, greater
possibility of error and higher cost.

ORDERING INFORMATION
Speed Package Screening | Operating
Selection Type Flow Code Range
(Setup Time) Order Code (Note 1) (Note 2) (Note 3)
AM27S25APC P-24-1AA (Note 4) c1
AM27S25APCB | P-24-1AA (Note 4) B-1
AM27S25ADC D-24-1AA c-1 ,
30ns AM27S25ADCB D-24-1AA B-1 comL
AM27S25ALC L-32-2 C-1
AM27S25ALCB L-32-2 B-1
AM27S25ADM D-24-1AA c3
AM27S25ADMB D-24-1AA B-3
AM27S25AFM F-24-1 c3
35ns AM27S25AFMB F-24-1 B-3 MIL
AM27525ALM L322 c3
AM27S25ALMB L-32-2 B-3
AM27525PC P-24-1AA (Note 4) c-1
AM27525PCB P-24-1AA (Note 4) B-1
AM27S25DC D-24-1AA c-1 ,
50ns AM27525DCB D-24-1AA B-1 COMLE
AM27525LC L322 c
AM27S25LCB L-32-2 B-1
AM27S25DM D-24-1AA c3
AM27525DMB D-24-1AA B-3
AM27S25FM F-24-1 ca
S5ns AM27S25FMB F-24-1 B-3 MIL
AM27S25LM L-32-2 c3
AM27S25LMB L-32-2 B-3

Notes: 1. P = Molded DIP, D = Hermetic DIP, L = Chip-Pak, F = Cerpak. Number following tetter is number of leads.
2. Levels C-1 and C-3 conform to MIL-STD-883, Class C.
Levels B-1 and B-3 conform to MIL-STD-883, Class B.
3. See Operating Range Table.
4. This package will be available soon. Consult Factory.

This device is also available in die form selected to commercial and military specifications. Pad layout and bonding diagram
available upon request.

2-40



Am27S27

4096-Bit Generic Series Bipolar Registered PROM
(512 x 8 Bits with D-Type Output Data Register)

DISTINCTIVE CHARACTERISTICS

® On-chip edge triggered registers — ldeal for pipelined
microprogrammed systems

Versatile synchronous and asynchronous enables for
simplified word expansion

Predetermined OFF outputs on power-up

Fast 55ns address setup and 27ns clock to output times
Excellent performance over the military range
Platinum-Silicide fuses guarantee high reliability, fast
programming and exceptionally high programming
yields (typ > 98%)

AC performance is factory tested utilizing programmed
test words and columns

Voltage and temperature compensated providing
extremely flat AC performance over military range
Member of generic PROM series utilizing standard
programming algorithm

100% MIL-STD-883C assurance testing

Guaranteed to INT-STD-123

BLOCK DIAGRAM

FUNCTIONAL DESCRIPTION

The Am27S27 is a 512 word x 8-bit PROM which incorpo-
rates an on-chip D-type, master-siave data register with
three-state outputs. Designed to optimize system perfor-
mance, these devices also substantially reduce the cost of
pipelined microprogrammed system and other designs
wherein accessed PROM data is temporarily stored in a
register. The Am27527 also offers maximal flexibility for
memory expansion and data bus control by providing both
synchronous and asynchronous output enables.

When Vg power is first applied, the synchronous enable
(Es) fiip-flop will be in the set condition causing the outputs,
Qp-Q7, to be in the OFF or high impedance state, elimina-
ting the need for a register clear input. Reading data is ac-
complished by first applying the binary word address to the
address inputs, Ap-Ag, and a logic LOW to the synchronous
output enable, Eg. During the address setup time, stored
data is accessed and loaded into the master flip-flops of the
data register. Since the synchronous enable setup time is
less than the address setup requirement, additional decod-
ing delays may occur in the enable path without reducing
memory performance. Upon the next LOW-to-HIGH transi-

COLUMN TEST AAL tion of the clock, CP, data is transferred to the slave
- flip-flops which drive the output buffers. Providing the
Ao O——1 st x 68 ,"EE asynchronous enable, E, is alg) LOW, stored data will ap-
A1 0—— PROGRAMMABLE 2 pear on the outputs, Qp-Qy. If Eg is HIGH when the positive
"2 0——{ 10F 66 L_—> ARRAY z clock edge occurs, outputs go to the OFF or high impe-
A2 O—— DECODER 2 dance state. The outputs may be disabled at any time by
A4 O TEST WORD 0 switching E to a HIGH level. Following the positive clock
A 6 TEST WORD 1 edge, the address and synchronous enable inputs are free
U U {} & {LU i} to change; changes do not affect the outputs until another
positive: clock edge occurs. This unique feature allows the
20— | ors I 1 r | | PROM decoders and sense amplifiers to access the next
A7 O——{ COLUMN ) 8 x 1 OF 8 MULTIPLEXER location while previously addressed data remains stable on
2y 0—| DECODER | I I | l the outputs. For less complex applications either enable
cp may be effectively eliminated by tying it to ground.
[ The on-chip, edge triggered register simplifies system
— T T timing since the PROM clock may be derived directly
o Ia-B"lEDGEITREIGEREIHEG;STER l from system clock without introducing dangerous race
T 1. 1T 1.1 1 conditions. Other register timing requirements are
E o———oL?l ) similar to those of standard Schottky registers and are
%%% %%l}f easily implemented.
Q 9 @ 0 Q QG Q@ 07
BPM-036
LOGIC SYMBOL CONNECTION DIAGRAM
Top View
19 20 21 t 2 3 4 5 6
J_[UL[I'I Voo A2 Ay Ag E EBg CP Q7 Qs 05 Og
OO0 oam[m;or e
Ag Ay Az A3 A4 Ag Ag A7 Ag 22 21 20 19 18 17 16 15 14 13 12
18— E
17 —O] Eg
16 —— CP )
Qp Q, Q; Q3 G4 Q5 G Q7 ® 2 3 4 5 6 7 8 5 10 n
Ill‘llll Vee = Pin22 A‘:’LA_llxthrA o?o OH
'3 4 5 6 7 8 0 1 2 3
7 8 9 10 12 13 14 15 GND = Pin 11
BPM-037 BPM-038 Note: Pin 1is marked for orientation.
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Am27S27

GENERIC SERIES CHARACTERISTICS

The Am27S27 is a member of an Advanced PROM series incor-
porating common electrical characteristics and programming
procedures. All parts in this series are produced with a fusible
link at each memory location storing a logic LOW and can be
selectively programmed to a logic HIGH by applying appropriate
voltages to the circuit.

All parts are fabricated with AMD’s fast programming highly reli-
able Platinum-Silicide Fuse technology. Utilizing easily im-
plemented programming (and common programming personality
card sets) these products can be rapidly programmed to any
customized pattern. Extra test words are pre-programmed during
manufacturing to insure extremely high field programming yields,
and produce excellent parametric correlation.

Platinum-Silicide was selected as the fuse link material to
achieve a well controlled melt rate resulting in large non-
conductive gaps that ensure very stable long term reliability.
Extensive operating testing has proven that this low-field, large-
gap technology offers the best reliability for fusible link PROMs.

Common design features include active loading of all critical AC
paths regulated by a built-in temperature and voltage compen-
sated bias network to provide excellent parametric performance
over MIL supply and temperature ranges. Selective feedback
techniques have been employed to minimize delays through all
critical paths producing the fastest speeds possible from
Schottky processed PROMs.

MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature

—-65°C to +150°C

Temperature (Ambient) Under Bias

—55°C to +125°C

Supply Voltage to Ground Potential (Pin 22 to Pin 11) Continuous -0.5V to +7.0V
DC Voltage Applied to Outputs (Except During Programming) —0.5V to +Vg¢ max.
DC Voltage Applied to Outputs During Programming 21V
Output Current into Outputs During Programming (Max. Duration of 1 sec.) 250mA
DC Input Voltage —-0.5V to +5.5V

DC Input Current

—30mA to +5mA

OPERATING RANGE _
Range Vee Temperature
COML 4.75105.25V Ta=0to +75°C
MiL 4.5t05.5V Tc = —55t0 +125°C

ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Unless otherwise noted)

Typ.
Parameters Description Test Conditions Min. (Note 1) Max. Units
p
VoH Output HIGH Voltage xlcNC:\x :‘N(‘)'r '\‘/’I't = —2.0mA 24 Volts
Vo Output LOW Voltage Ve Sy oy gL~ TomA 08 | o0s0 | vols
Guaranteed input logical HIGH
Vim Input HIGH Level voltage for all inputs (Note 4) 20 Vois
Guaranteed input logical LOW
ViL Input LOW Level voltage for all inputs (Note 4) 08 Volts
e Input LOW Current Vce = MAX,, V) = 0.45V -0.010 -0.250 mA
K Input HIGH Current Vee = MAX,, Viy = 27V 25 HA
) Input HIGH Current Vee = MAX,, ViN = 5.5V 1.0 mA
lsc Output Short Circuit Current ng :2;"""(" Vour = 0.0V -20 -40 -90 mA
All inputs = GND
Ice Power Supply Current Vee = MAX. 130 185 mA
" Input Clamp Voltage Vee = MIN, |y = —18mA ) -1.2 Volts
= Vo = 4.5V 40
Icex Output Leakage Current Vee = MAX. ° HA
VE =24V Vo = 0.4V —40
CiN Input Capacitance Vin = 20V @ f = 1MHz (Note 3) 5 oF
Cour Output Capacitance Vout = 2.0V @ f = 1MHz (Note 3) 12

Notes: 1. Typical limits are at Vo = 5.0V and Ta = 25°C.
2. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second.
3. These parameters are not 100% tested, but are periodically sampled.
4. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise.
Do not attempt to test these values without suitable equipment.
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SWITCHING CHARACTERISTICS OVER OPERATING RANGE

Am27S27

Typ
5V COM'L MIL
Parameter Description Test Conditions  25°C Min Max Min Max Units
ts(A) Address to CP (HIGH) Setup Time 40 55 65 ns
ty(A) Address to CP (HIGH) Hold Time -15 0 (U ns
tpHL(CP) | Delay from CP (HIGH) to Output C = 30pF 15 27 30 ns
tp H(CP) | (HIGH or LOW) Sy closed.
(See AC Test
WHCP) | o width (HIGH or LOW) Load below) 10 30 40 ns
tw(CP)
ts(Eg) Eg to CP (HIGH) Setup Time 10 25 30 ns
th(Es) Eg to CP (HIGH) Hold Time -10 0 0 ns
tpzL(CP) | Delay from CP (HIGH) to Active
C_ = 30pF 15 35 45 ns
tpzH(CP, tput (HIGH or LOW. L
tPZH((E_) ) | Output( — o ) S1 closed for tpz)
pzL(E) Delay from E (LOW) to Active and open for tpzy
tpzH(E) Output (HIGH or LOW) 15 40 45 ns
tpLz(CP) | Delay from CP (HIGH) to Inactive Output
tpHz(CP) | (OFF or High Impedance) CL=5pF (Note?) | 15 3 4 ns
= — - S closed for tpL 7
tp 2(E) Delay from E (HIGH) to Inactive Output and open for tpyz 10 30 40 n
tpHz(E) (OFF or High Impedance) S

Notes: 1. tpyz and tp; 7z are measured to the Vo — 0.5V and Vo + 0.5V output levels respectively. All other switching parameters are tested from and
to the 1.5V threshold levels.
2. Tests are perfomed with input 10% to 90% rise and fall times of 5ns or less.

f=tha) t5(A) — === th(A) =
v
Ag-Ag l l o e e e 15V
ov
[ t5(Eg) == ty(Es) t5(Eg) —=T=tu(Es) - v
ES ] « o o 1.5V
[~=ts(Es)—+t=t(Es) P : ov
\|_ twi(CP) ! S twi(CP) tw(CP) ) v
ce N 7 wwen RN I twnceP) \ L twien N \ cot ot e
ov
[=—tpHz(CP)—| [=—tpzH(CP)—=] [=—tpuL(CP) |°~ tpyz(E) — tpzH(E) —]
— 0.5V — 05V Von
ey l \ ) LY | ‘ A\ ..
. 1 LT s & Vou
l—tprztc?) oGP l—towicer toL2(B)— toz(®)
v
E 1.5V
ov
BPM-039
ACTEST LOAD KEY TO TIMING DIAGRAM
WAVEFORM INPUTS outPuTs | WAVEFORM INPUTS ouTPUTS
Vee .
s1 MUST BE wiLL BE DON'TCARE;  CHANGING;
ANY CHANGE STATE
Soon STeaDY STEADY M PERMITTED UNKNOWN
ouTPuT CENTER
WILL BE DOES NOT LINE IS HIGH
T e owihe | PR oo et
cL I :gon FROM H TO L OFE" STATE
= = WILL BE
MAY CHANGE
CHANGING
BPM-040
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Am27S27

PROGRAMMING

The Am27S27 is manufactured with a conductive Platinum-
Silicide link at each bit location. The output of the memory with
the link in place is LOW. The fusible links are opened one at a
time by passing current through them from a 20 volt supply
which is applied to the memory output after the E input is at a
logic HIGH. Current is gated through the addressed fuse by
raising the E input from a logic HIGH to 15 volts. After 50 usec,
the 20 volt supply is removed, the chip is enabled and the CP
input is clocked. Each data verification attempt must be pre-
ceded by a positive going (LOW-to-HIGH) clock edge to load
the array data into the on-chip register. The output level is then
sensed to determine if the link has opened. Most links will open
within 50 usec. Occasionally a link will be stronger and require
additional programming cycles. The recommended duration of
additional programming periods is 5 msec. If a link has not
opened after a total elapsed programming time of 400 msec,
further programming of the device should not be attempted.
Successive links are programmed in the same manner until all
desired bit locations have been programmed to the HIGH level.

Typical current into an output during programming will be approx-
imately 140mA until the fuse link is opened, after which the

current drops to approximately 40mA. Currentinto the E pin when
it is raised to 15 volts is typically 1.5mA. )

The memories may become hot during programming due to the
large currents being passed. Programming cycles should not be
continuously applied to one device more than 5 seconds to avoid
heat damage. If this programming time is exceeded, all power to
the chip including Vce should be removed for a period of 5
seconds after which programming may be resumed.

When all programming has been completed, the data content of
the memory should be verified by clocking and reading all words.
Occasionally this verification will show that an extra undesired
link has been fused. Should this occur, immediately check the
programming equipment to make sure that all device pins are
firmly contacting the programming socket, that the input signal
levels exhibit sufficient noise margins, and that the programming
voltages are within the specified limits. All of these conditions
must be maintained during programming. AMD PROMSs are
thoroughly tested to minimize unwanted fusing; fusing extra bits
is generally related to programming equipment problems.

PROGRAMMING PARAMETERS

Parameter Description Min. Max. Units
Veep V¢ During Programming 5.0 5.5 \
Viup Input HIGH Level During Programming 2.4 5.5 v

“Vip Input LOW Level During Programming 0.0 0.45 \
VENnP E Voltage During Programming 14.5 15.5 v
Vop Output Voltage During Programming ©19.5 20.5 \
Vonp Voltage on Outputs Not to be Programmed 0 Veep+0.3 \
lonp Current into Outputs Not to be Programmed 20 mA
d(Vop)/dt Rate of Output Voltage Change 20 250 V/iusec
d(VEn)/dt Rate of E Voltage Change 50 1000 Vl/usec
p Programming Period ~ First Attempt 50 100 usec

Programming Period — Subsequent Attempts 5.0 15 msec

required.

Notes: 1. All delays between edges are specified from completion of the first edge to beginning of the second edge; i.e., not to the midpoints.
2. Delaystq through tg must be greater than 100 ns; maximum delays of 1 usec are recommended to minimize heating during programming.
3. During ty, a user defined period, the output being programmed is switched to the load R and read to determine if additional pulses are

4. Outputs not being programmed are connected to Vonp through resistor R which provides output current limiting.

PROGRAMMING WAVEFORMS

ADDRESS { SELECTED ADDRESS STABLE ) Yine
INPUTS

u Venp
E = Ven)
ENABLE v
i Vine

_/ Vitp
ty 2 tp 13 t ] ts) ty
Vop
PROGRAMMED '
OUTPUT d
- & vor \_.___,__,.,. v
- dt 'YOP oureuT A7 oM
f— YRRy,
e tg.
ﬁ;.— Vinp
cp v
cLock we
P CYCLE
BPM-041

SIMPLIFIED PROGRAMMING DIAGRAM

Veer Vone
| R = 30002
0o
04
Vep cP _O\o—
L Am27827 :
= _ . | [
Venp E | . ] |
— E; %

BPM-042
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Am27S527

PROM PROGRAMMING EQUIPMENT INFORMATION

The PROM Programming Equipment from the following manufacturers has been evaluated and approved by AMD:

Source and Data l/O Pro-Log Corporation International Kontron Electronic, Inc. Digelec, Inc.
Location 10525 Willows Rd. N.E. 2411 Garden Road Microsystems, Inc. 630 Price Avenue 7335 E. Acoma Dr.
Redmond, WA 98052 Monterey, CA 93940 11554 C. Avenue Redwood City, Scottsdale, AZ 85260
Auburn, CA 95603 CA 94063
Programmer Model 5,7,and 9 M900, M900B, M310, iM1010 MPP-80 UPP-801 UPP-803
Model(s) Systems 17, 19, 29 and 100 M920, and M380
AMD Generic 909-1286-1 Rev G* PM 9058 IM AMDGEN1 MOD 14 PM 102 FAM-12
Bipolar PROM 919-1286-1 Rev G* :
Personality
Module
PA 22-4 and IM512x8-22-
Am27827 715-1412-2 512x8(L) 27527-AMD SA18B512x8/22 DIS-168AMD |DA28

*Rev shown is minimum approved revision.

OBTAINING PROGRAMMED UNITS

Programmed devices may be purchased from your distributor
or Advanced Micro Devices. The program data should be
submitted in the form of a punched paper tape and must be
accompanied by a written truth table. The punched tape can be
delivered with your order or may be transmitted over a TWX
machine or a time-sharing terminal. ASCII BPNF is our preferred
paper tape format.

Truth tables are also acceptable, but are much less desirable
especially for larger density PROMs. Submission of a truth table
requires the generation of a punched paper tape at the distributor
or factory resulting in longer lead times, greater possibility of
error, and higher cost.

ORDERING INFORMATION
Speed Package Screening | Operating
Selection Type Flow Code Range
(ts(A) Order Code (Note 1) (Note 2) (Note 3)
AM27S27PC P-22-1 C-1
AM27S27PCB P-22-1 B-1 .
55ns AM27527DC D-22-1 c-1 comL
AM27527DCB D-22-1 B-1
AM27S27DM D-22-1 C-3
65ns AM27527DMB D-22-1 B-3 MIL

Notes: 1. P = Molded DIP, D = Hermetic DIP. Number following letter is number of leads.
2. Levels C-1 and C-3 conform to MIL-STD-883, Class C.
Levels B-1 and B-3 conform to MIL-STD-883, Class B.

3. See Operating Range Table.

This device is also available in die form selected to commercial and military specifications. Pad
layout and bonding diagram available upon request.
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AM297 75

4096-Bit Generic Series Bipolar PROM with Register

Refer to

Am27S27

Bipolar Memory PROM Product Specification

The Am29775 is replaced by the Am27S27
(three-state). :

2-46




AM27528A « Am27S29A
AM27528 « Am27529

4096-Bit Generic Series Bipolar PROM
(512 x 8 bits with ultra fast access time)

“A” VERSION — ADVANCED INFORMATION

DISTINCTIVE CHARACTERISTICS

o High Speed — 35ns max commercial range access time
o Excellent performance over full MIL and

commercial ranges

Highly reliable, uitra-fast programming Platinum-
Silicide fuses

High programming yield

Low current PNP inputs

High current open collector and three-state outputs
Fast chip select

Access time tested with N2 patterns

Pin for pin replacements for industry standard products
Common Generic PROM series electrical characteristics
and simple programming procedures.

100% MIL-STD-883C assurance testing

Guaranteed to INT-STD-123

FUNCTIONAL DESCRIPTION

The Am27S28A/28 and Am27S29A/29 are high speed
electrically programmable Schottky read only memories.
Organized in the industry standard 512 x 8 configuration,
they are available in both open coilector Am27S28A/28 and
three-state Am27S29A/29 output versions. After program-
ming, stored information is read on outputs Og-O7 by
applying unique binary addresses to Ag-Ag and holding the
chip select input, CS, at a logic LOW. If the chip select input
goes to a logic HIGH, Og-O7 go to the off or high
impedance state.

GENERIC SERIES CHARACTERISTICS

The Am27S528A/28 and Am27S29A/29 are members of an
Advanced PROM series incorporating common electrical
characteristics and programming procedures. All parts in
this series are produced with a fusible link at each memory
location storing a logic LOW and can be selectively pro-
grammed to a logic HIGH by applying appropriate voltages
to the circuit.

All parts are fabricated with AMD’s fast programming highly
reliable Platinum-Silicide Fuse technology. Utilizing easily
implemented programming (and common programming
personality card sets) these products can be rapidly pro-
grammed to any customized pattern. Extra test rows are
pre-programmed during manufacturing to insure extremely
high field programming yields, and produce excellent
parametric correlation.

Platinum-Silicide was selected as the fuse link material to
achieve a well controlled melt rate resulting in large non-
conductive gaps that ensure very stable long term reliability.
Extensive operating testing has proven that this low-field,
large-gap technology offers the best reliability for fusible
link PROMs.

Common design features include active loading of all critical
AC paths regulated by a built-in temperature and voltage
compensated bias network to provide excellent parametric
performance over MIL supply and temperature ranges.
Selective feedback techniques have been employed to
minimize delays through all critical paths producing the
fastest speeds possible from Schottky processed PROMs.

BLOCK DIAGRAM
COLUMN TEST RAIL
Ag O
z 64 x 64 o
A7 0— H PROGRAMMABLE S
Ag O—7F 10F 66 2 ARRAY =
ROW
As O—] DECODER e g
A 0— 4 TEST ROW 0 &
Az 0—
TEST ROW 1
A 0—
2 10F8 I I | I I
A O—— COLUMN 8 x 1 OF 8 MULTIPLEXER
DECODER
Ao O I
s
O 0, 0, 03 0, Os O O7
BPM-083

CONNECTION DIAGRAMS — Top Views

DIP Chip-Pak™
L-20-1

A ] ~ 20 [ Vee

A2 1917] Ay

A [ 18] Ay

a3 [a 17[7] As

Ay s 16[7] As

0o [Je 1s[]cs

o, u[]o;

0o, []s 13171 0¢

03[ 12[os
GND [] 10 11[]04

Note: Pin 1is marked for orientation.

BPM-085 BPM-286

Chip-Pak is a trademark of Advanced Micro Devices, Inc.

This document contains information on a product under development at Advanced Micro Devices, Inc. The information is intended to help you to

evaluate this product. AMD reserves the right to change or discontinue work on this proposed product without notice.
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Am27S28A/S29A/S528/S29
MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature -65to +150°C
Temperature (Ambient) Under Bias —55t0 +125°C
Supply Voltage to Ground Potential (Pin 20 to Pin 10) Continuous ‘ —0.5t0 +7.0V
DC Voltage Applied to Outputs (Except During Programming) —0.5V to +Vgc max
DC Voltage Applied to Outputs During Programming : 21v
Output Current into Outputs During Programming (Max Duration of 1 sec) 250mA
DC Input Voltage ' —0.5t0 +5.5V
DC Input Current —30to +5mA
OPERATING RANGE
Range Vee Temperature LOGIC SYMBOL
COM'L 4.7510 5.25V Ta=0to +75°C
1 2 3 4 516 17 18 19
MIL 4.5t05.5V Tc = —-55t0 +125°C | I | | | l | ’
Ag Ay Ay Ay Ag Ag Ag Ay Ag
15 —Oj CS
512 X 8 PROM
0g 04 0, 03 04 O5 O O7
6 7 8 9 1112 13 14
Vee = Pin20
GND = Pin 10 BPM-084
ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Unless Otherwise Noted)
Typ
Parameters Description Test Conditions Min (Note 1) Max Units
Vee = MIN, Igy = ~2.0mA .
VoH (Note 2) Output HIGH Voltage Vi = Vig or Vi 2.4 Volts
Veec = MIN, I = 16mA
VoL Output LOW Voltage Vi = Vig or Vi 0.50 Volts
Guaranteed input logical HIGH
Vi Input HIGH Level voltage for all inputs (Note 3) 20 Volts
Guaranteed input logical LOW
ViL Input LOW Level voltage for all inputs (Note 3) 08 Volts
I Input LOW Current Ve = MAX, Vi = 0.45V -0.010 -0.250 " mA
liH Input HIGH Current Vec = MAX, V|ny = 2.7V ' 25 A
Isc (Note 2) Output Short Circuit Current | Voo = MAX, Vourt = 0.0V (Note 4) -20 —40 -90 mA
Icc Power Supply Current Cg:zultws A=XGND 105 160 mA
\/ Input Clamp Voltage Vce = MIN, ||y = ~18mA -1.2 Volts
Vo =45V ' 40
lcex Output Leakage Current xg_g : 2" :\\)/( Vo =24V 40 nA
{Note 2) Vo = 0.4V —40
CiN Input Capacitance VIN = 2.0V @f = 1MHz (Note 5) .
pl
Cout Output Capacitance Vout = 2.0V @ f = 1MHz (Note 5)

Notes: 1. Typical limits are at Voc = 5.0V and Ta = 25°C.
2. This applies to three-state devices only.
3. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise.
Do not attempt to test these values without suitable equipment.
4. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second.
5. These parameters are not 100% tested, but are periodically sampled.
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Am27S28A/S29A/S28/S29
SWITCHING CHARACTERISTICS OVER OPERATING RANGE
“A” VERSION ADVANCED INFORMATION

Typ Max
5V 25°C COM'L MIL

Parameter Description Test Conditions A STD A STD A STD Units

taa Address Access Time 30 35 35 55 45 70 ns

- AC Test Load

tea Enable Access Time {See Notes 1-3) 12 15 20 25 25 30 ns

ter Enable Recovery Time 12 15 20 25 25 30 ns
Notes: 1. taa is tested with switch S¢ closed and C_ = 30pF.

2. Foropen collector outputs, tga and tgg are tested with S¢ closed to the 1.5V output level. C| = 30pF.

3. For three-state outputs, tgp is tested with C = 30pF to the 1.5V level; S¢ is open for high impedance to HIGH tests and closed for high
impedance to LOW tests. tgg is tested with C; = 5pF. HIGH to high impedance tests are made with S1 open to an output voltage of Vo — 0.5V;
LOW to high impedance tests are made with S closed to the Vo + 0.5V level.

SWITCHING WAVEFORMS
3.0v
| ov
cs | /||‘ J 1.5V
L ov
|_—tAA_.| l._lER.. |__|EA_%
v,
YAvaTAY NN —tounr /7777
00-0; s 15V
VoL + 0.5V
[/1/7 . Vo,
Note: Level on output while CS is HIGH is determined externally. BPM-086
KEY TO TIMING DIAGRAM
WAVEFORM  INPUTS ouTPUTS WAVEFORM  INPUTS OUTPUTS
DON'T CARE;  CHANGING;
S oy s M ANY CHANGE  STATE
PERMITTED  UNKNOWN
CENTER
MAY CHANGE e BE M DOESNOT  LINEIS HIGH
FROMHTOL frroMHTOL APPLY .!:,‘:,EP;;‘:TEE
M MAY CHANGE ook ot
FROMLTOH ot NOTs
AC TEST LOAD
Ve o———‘
1 L
:, R1
< 3000
ouTRUT O_—-l_—[
R2
oL I 60061
BPM-087
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Am27S28A/S29A/S28/529

PROGRAMMING

The Am27S28A/28 and Am27S29A/29 are manufactured with a
conductive Platinum-Silicide link at each bit location. The output
of the memory with the link in place is LOW. To program the
device, the fusible links are selectively opened.

The fusible links are opened one at a time by passing current
through them from a 20 volt supply which is applied to the
memory output after the CS input is at a logic HIGH. Current is
gated through the addressed fuse by raising the CS input from a
logic HIGH to 15 volts. After 50usec, the 20 volt supply is
removed, the chip enabled, and the output level sensed to
determine if the link has opened. Most links will open within
50usec. Occasionally a link will be stronger and require addi-
tional programming cycles. The recommended duration of addi-
tional programming periods is 5msec. If a link has not opened
after a total elapsed programming time of 400msec, further
programming of the device should not be attempted. Successive
links are programmed in the same manner until all desired bit lo-
cations have been programmed to the HIGH level.

Typical current into an output during programming will be ap-
proximately 140mA until the fuse link is opened, after which the

current drops to approximately 40mA. Current into the cs pin
when it is raised to 15 volts is typically 1.5mA.

The memories may become hot during programming due to the
large currents being passed. Programming cycles should not be
continuously applied to one device more than 5 seconds to
avoid heat damage. If this programming time is exceeded, all
power to the chip including Vg should be removed for a period
of 5 seconds after which programming may be resumed.

When all programming has been completed, the data content of
the memory should be verified by sequentially reading all words.
Occasionally this verification will show that an extra undesired
link has been fused. Should this occur, immediately check the
programming equipment to make sure that all device pins are
firmly contacting the programming socket, that the input signal
levels exhibit sufficient noise margins and that the programming
voltages are within the specified limits. All of these conditions
must be maintained during programming. AMD PROMs are
thoroughly tested to minimize unwanted fusing; fusing extra bits
is generally related to programming equipment problems.

PROGRAMMING PARAMETERS

Parameter Description Min Max Units
Veer V¢ During Programming 5.0 5.5 Volts
Viup Input HIGH Level During Programming 24 55 Volts
ViLp input LOW Level During Programming 0.0 0.45 Volts
Vesp CS Voltage During Programming 14.5 15.5 Volts
Vop Output Voltage During Programming 18.5 20.5 Volts
Vonp Voltage on Outputs Not to be Programmed 0.0 Veep+0.3 Volts
lonp Current into Outputs Not to be Programmed 20 mA
d(Vop)/dt Rate of Output Voltage Change 20 250 Viusec
d(Ven)/dt Rate of CS Voltage Change 100 1000 viusec
" Programming Period — First Attempt 50 100 usec

Programming Period — Subsequent Attempts 5.0 15 msec

gramming.

are required.

Notes: 1. All delays between edges are specified from completion of the first edge to beginning of the second edge; i.e., not to the midpoints.
2. Delays ty through t4 must be greater than 100ns; maximum delays of tusec are recommended to minimize heating during pro-

3. During ty, a user defined period, the output being programmed is switched to the load R and read to determine if additional pulses

4. Outputs not being programmed are connected to Vonp through resistor R which provides output current limiting.

PROGRAMMING WAVEFORMS

VIHP
ADDRESS ( SELECTED ADDRESS STABLE
INPUTS VILP
Vese
— —(V )
= EN
ENABLE Vi
HP
— Vitp
Vop
PROGRAMMED
OUTPUT (,, ) v,
- oP) < oUTRUT 77 OH
\LVERFY 5 VoL
PRO! CYCLE !
BPM-088

SIMPLIFIED PROGRAMMING DIAGRAM
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Am27S28A/S29A/S28/S29

PROM PROGRAMMING EQUIPMENT INFORMATION
The PROM Programming Equipment from the following manufacturers has been evaluated and approved by AMD:

Source and Data /O Pro-Log Corporation | International Kontron Electronic, Inc. | Digelec, Inc. Stag Systems, Inc.

Location 10525 Willows Rd. N.E. 2411 Garden Road Microsystems, Inc. 630 Price Avenue 7335 E. AcomaDr. 528-5 Weddell Dr.
Redmond, WA 98052 Monterey, CA 93940 | 11554 C. Avenue Redwood City, Scottsdale, AZ 85260 Sunnyvale, CA 84086

Auburn, CA 95603 CA 94063

Programmer Model 5,7,and 9@ M900, M300B, M910, | IM1010 MPP-80 UPP-801 UPP-803 | PPX

Model(s) Systems 17, 19,29 and 100 | M920, and M980

AMD Generic 909-1286-1 RevH* PM 9058 IM AMDGEN1 MOD 14 PM 102 FAM-12 | PM 2000

Bipolar PROM 919-1286-1 Rev H* Code 90

Personality

Module

Am27S28A/29A | 715-1413 PA 20-4 and IM512x8-20-AMD | SAB DIS-158 AM | DA-34 AM120-3

Am27528/29 512x8 (L)

*Rev shown is minimum approved revision.

OBTAINING PROGRAMMED UNITS

Programmed devices may be purchased from your distributor
or Advanced Micro Devices. The program data should be
submitted in the form of a punched paper tape and must be
accompanied by a written truth table. The punched tape can be
delivered with your order or may be transmitted over a TWX
machine or a time-sharing terminal. ASCIl BPNF is our pre-
ferred paper tape format.

Truth tables are also acceptable, but are much less desirable
especially for larger density PROMs. Submission of a truth table
requires the generation of a punched paper tape at the
distributor or factory resulting in longer lead times, greater
possibility of error and higher cost.

ORDERING INFORMATION
Order Code Package Screening Operating
Speed Open Type Flow Code Range
Selection Collector Three-State (Note 1) (Note 2) (Note 3)
AM27S28BAPC AM27529APC P-20-1 c1
AM27S28APCB AM27S29APCE P-20-1 B-1
AM27S28ADC AM27S29ADC D-20-1 c-1 .
40ns AM27S28ADCB AM27S29ADCB D-20-1 B-1 comL
AM27S28ALC AM27S29ALC L-20-1 c1
AM27528ALCB AM27S29ALCB L-20-1 B-1
AM27S28ADM AM27S29ADM D-20-1 c3
Sons AM27S28ADMB AM27S29ADMB D-20-1 B-3 ML
AM27S28ALM AM27S29ALM L-20-1 c-3
AM27S28ALMB AM27S29ALMB L-20-1 B-3
AM27S28PC AM27529PC P-20-1 c1
AM27528PCB AM27529PCB P-20-1 B-1
AM27528DC AM27520DC D-20-1 Cc-1 ,
56ns AM27528DCB AM27529DCB D-20-1 B-1 comL
AM27528LC AM27S29LC L-20-1 c1
AM27S28LCB AM27S20LCB L-20-1 B-1
AM27528DM AM27529DM D-20-1 c3
ons AM27528DMB AM27529DMB D-20-1 B3 ML
AM27528LM AM27529LM L-20-1 c-3
AM27S28LMB AM27529LMB L-20-1 B-3

Notes: 1. P = Molded DIP, D = Hermetic DIP, L = Chip-Pak. Number following letter is number of leads.
2. Levels C-1 and C-3 conform to MIL-STD-883, Class C.
Levels B-1 and B-3 conform to MIL-STD-883, Class B.
3. See Operating Range Table.

This device is also available in die form selected to commercial and military specifications. Pad layout and bonding
diagram avaitable upon request.
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AM27530A « Am27531A
AM27530 « AM2/7S53T

4096-Bit Generic Series Bipolar PROM
(512 x 8 bits with ultra fast access time)

“A” VERSION ADVANCED INFORMATION

DISTINCTIVE CHARACTERISTICS

o High Speed — 35ns max commercial range access time
e Excellent performance over full MIL and

commercial ranges

Highly reliable, ultra-fast programming Platinum-
Silicide fuses

High programming yield

Low current PNP inputs

High current open collector and three-state outputs
Fast chip select

Access time tested with N2 patterns

Pin for pin replacements for industry standard products
Common Generic PROM series electrical characteristics
and simple programming procedures

100% MIL-STD-883C assurance testing

e Guaranteed to INT-STD-123

FUNCTIONAL DESCRIPTION

The Am27S30A/30 and Am27S31A/31 are high speed
electrically programmable Schottky read only memories.
Organized in the industry standard 512 x 8 configuration,
they are available in both open collector Am27S30A/30 and
three-state Am27S31A/31 output versions. After program-
ming, stored information is read on outputs Og-O7 by ap-
plying unique binary addresses to Ag-Ag and holding CS;
and CS; LOW and CS3 and CS4 HIGH. Al other valid input .
conditions on CS1, CSp, CS3 and CS4 place Og-O7 into the
OFF or high impedance state.

GENERIC SERIES CHARACTERISTICS

The Am27S30A/30 and Am27S31A/31 are members of an
Advanced PROM series incorporating common electrical
characteristics and programming procedures. All parts in
this series are produced with a fusible link at each memory
location storing a logic LOW and can be selectively pro-
grammed to a logic HIGH by applying appropriate voltages
to the circuit.

All parts are fabricated with AMD’s fast programming highly
reliable Platinum-Silicide Fuse technology. Utilizing easily
implemented programming (and common programming
personality card sets) these products can be rapidly pro-
grammed to any customized pattern. Extra test rows are
preprogrammed during manufacturing to insure extremely
high field programming yields, and produce excellent para-
metric correlation.

Platinum-Silicide was selected as the fuse link material to
achieve a well controlled melt rate resulting in large non-
conductive gaps that ensure very stable long term reliability.
Extensive operating testing has proven that this low-field,
large-gap technology offers the best reliability for fusible
link PROMSs.

Common design features include active loading of all critical
AC paths regulated by a built-in temperature and voltage
compensated bias network to provide excellent parametric
performance over MIL supply and temperature ranges.
Selective feedback techniques have been employed to
minimize delays through all critical paths producing the
fastest speeds possible from Schottky processed PROMs.
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This document contains information on a product under development at Advanced Micro Devices, Inc. The information is intended to help you to
evaluate this product. AMD reserves the right to change or discontinue work on this proposed product without notice.

Chip-Pak s a trademark of Advanced Micro Devices, Inc.
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Am27S30A/S31A/S30/S31
MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature

—65to0 +150°C
~55t0 +125°C

Temperature (Ambient) Under Bias

Supply Voltage to Ground Potential (Pin 24 to Pin 12) Continuous -0.5t0 +7.0V
DC Voltage Applied to Outputs (Except During Programming) —0.5V to +Vgg max
DC Voltage Applied to Outputs During Programming 21V
Output Current into Outputs During Programming (Max Duration of 1 sec) 250mA
DC Input Voltage —0.5t0 +5.5V
DC Input Current —-30to +5mA
OPERATING RANGE
Range Vee Temperature LOGIC SYMBOL
coML 4.75t05.25V Ta=0to+75°C
MIL 451055V Tc=-5510+125C | . T |7 T T i T T i T
Ag Ay Ay Ag Ay Ag Ag A; Ag
21 —d|
fg D cs 512 X 8 PROM
18 —1
0p 04 0, 03 04 05 05 O7
Vcc=Pin24 9 10 11 13 14 15 16 17
GND = Pin 12
(Pin 22 Open) BPM-115
ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Unless Otherwise Noted)
Typ
Parameters Description Test Conditions Min (Note 1) Max Units
Vee = MIN, Igy = —2.0mA
VoH (Note 2 Output HIGH Voltage cc + OH 2.4 Volts
on : ’ 9 VIN = ViH or Vi
VCC = MIN, IOL = 16mA
VoL Output LOW Voltage Ving = Vit or Vit 0.50 Volts
Guaranteed input logical HIGH
Vin Input HIGH Level voltage for all inputs (Note 3) 20 Volts
Guaranteed input logical LOW
Vie Input LOW Level voltage for all inputs (Note 3) 08 Volts
e Input LOW Current Vee = MAX, V| = 0.45V —-0.010 -0.250 mA
™ Input HIGH Current Vee = MAX, Ny = 2.7V 25 rA
Isc (Note 2) Output Short Circuit Current Vee = MAX, Voyt = 0.0V (Note 4) -20 —40 -90 mA
Allinputs = GND
lee Power Supply Current Vg = MAX 115 175 mA
Vi Input Clamp Voltage Vee = MIN, iy = —18mA -12 Volts
Vo = 4.5V 40
\cEx Output Leakage Current xg_g' == 2.4V . Vo =24V 40 uA
! (Note2) Vo = 0.4V -40
Cin Input Capacitance VIN = 2.0V @ f = 1MHz (Note 5) 4 F
pl
Cout Output Capacitance VouTt = 2.0V @ f = IMHz (Note 5) 8

Notes: 1. Typical limits are at Vg = 5.0V and T = 25°C.

2. This applies to three-state devices only.

3. These are absolute voltages with respect to ground pin and include all bvershoots due to system and/or tester noise. Do not attempt to test these

values without suitable equipment.

4. Notmore than one output should be shorted at a time. Duration of the short circuit should not be more than one second.

5. These parameters are not 100% tested, but periodically sampled.
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Am27S30A/S31A/S30/S31

SWITCHING CHARACTERISTICS OVER OPERATING RANGE
“A” VERSION ADVANCED INFORMATION

Typ Max
5v25°C COoM’L MIL
Parameter Description Test Conditions A STD| A STD | A STD Units
tAA Address Access Time 30 35 35 55 45 70 ns
tea Enable Access Time ( SA ;’Le;tetc:a-%) 12 15 20 25 25 30 ns
teR Enable Recovery Time 12 15 20 25 25 30 ns

Notes: 1. taa is tested with switch Sq closed and C_ = 30pF. ;
2. For open collector outputs, tga and tgg are tested with Sq closed to the 1.5V output level. C = 30pF.
3. For three state outputs, tgp is tested with C = 30pF to the 1.5V level; Sy is open for high impedance to HIGH tests and closed for high

impedance to LOW tests. tgg is tested with C|_ = 5pF. HIGH to high impedance tests are made with S4 open to an output voltage of Vo ~ 0.5V;
LOW to high impedance tests are made with Sy closed to the Vo + 0.5V level.

SWITCHING WAVEFORMS

Note: Level on output while chip is disabled is determined externally.

ov
o 30v
N/ 15v

s, €5, % /|\ -

|.__ taa ——-—| '__.ERA_, |_7 N
A Vo - 0.5V /777 :’::
” / ]7 / 7‘ —— Vo + 0.5V V

oL

BPM-117
KEY TO TIMING DIAGRAM
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DON'T CARE;  CHANGING;
o M ANY CHANGE  STATE
PERMITTED  UNKNOWN
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Am27S30A/S31A/S30/S31

PROGRAMMING

The Am27S30A/30 and Am27S31A/31 are manufactured with a
conductive Platinum-Silicide link at each bit location. The output
of the memory with the link in place is LOW. The fusible links are
opened one at a time by passing current through them from a 20
volt supply which is applied to one memory output after the CSy
input is a logic HIGH. Current is gated through the addressed
fuse by raising the CS1 input from a logic HIGH to 15 volts. After
50 usec, the 20 volt supply is removed, the chip is enabled and
the output level sensed to determine if the link has opened. Most
links will open within 50 usec. Occasicnally a link will be
stronger and require additional programming cycles. The re-
commended duration of additional programming periods is
5msec. If a link has not opened after a total elapsed program-
ming time of 400msec, further programming of the device
should not be attempted. Successive links are programmed in
the same manner until all desired bit locations have been pro-
grammed to the HIGH level.

Typical current into an output during programming will be
approximately 140mA until the fuse link is opened, after which

the current drops to approximately 40mA. Current into the CS;
pinwhen it is raised to 15 volts is typically 1.5mA.

The memories may become hot during programming due to the
large currents being passed. Programming cycles should not be
continuously applied to one device more than 5 seconds to
avoid heat damage. If this programming time is exceeded, all
power to the chip including Vce should be removed for a period
of 5 seconds after which programming may be resumed.

When all programming has been completed, the data content of
the memory should be verified by sequentially reading all words.
Occasionally this verification will show that an extra undesired
link has been fused. Should this occur, immediately check the
programming equipment to make sure that all device pins are
firmly contacting the programming socket, that the input signal
levels exhibit sufficient noise margins, and that the programming
voltages are within the specified limits. All of these conditions
must be maintained during programming. AMD PROMs are
thoroughly tested to minimize unwanted fusing; fusing extra bits
is generally related to programming equipment problems.

PROGRAMMING PARAMETERS

Parameters Description Min Max Units
Veer Ve During Programming 5.0 5.5 Volts
ViHp Input HIGH Leve! During Programming 24 5.5 Volts
ViLp Input LOW Level During Programming 0.0 045 Volts
Vesp C—>§1 Voltage During Programming 14.5 15.5 Volts
Vop Output Voltage During Programming 19.5 20.5 Voits
Vonp Voltage on Outputs Not to be Programmed 0.0 Veep +0.3 Volts
lonp Currentinto Outputs Not to be Programmed 20 mA
d(Vop)/dt Rate of Output Voltage Change 20 250 Viusec
d(VenY/dt Rate of CSy Voltage Change 100 1000 Viusec
t Programming Period — First Attempt 50 100 usec

Programming Period — Subsequent Attempts 5.0 15 msec

Notes: 1. All delays between edges are specified from completion of the first edge to beginning of the second edge; i.e., not to the midpoints.

2. Delays t4 through t4 must be greater than 100ns; maximum delays of 1usec are recommended to minimize heating during programming.

3. During ty, a user defined period, the output being programmed is switched to the load R and read to determine if additional pulses are required.
4. Outputs not being programmed are connected to Vonp through resistor R which provides output current limiting.

PROGRAMMING WAVEFORMS
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SIMPLIFIED PROGRAMMING DIAGRAM
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Am27S30A/S31A/S30/S31

PROM PROGRAMMING EQUIPMENT INFORMATION

The PROM Programming Equipment from the following manufacturers has been evaluated and approved by AMD:

Source and Data l/O Pro-Log Corporation International Kontron Electronic, Inc. Digelec, Inc.

Location 10525 Willows Rd. N.E. 2411 Garden Road Microsystems, Inc. 630 Price Avenue 7335 E. Acoma Dr.
Redmond, WA 98052 Monterey, CA 93940 11554 C. Avenue Redwood City, - | Scottsdale, AZ 85260

Auburn, CA 95603 CA 94063

Programmer Model 5,7, and 9 M900, M300B, M910, IM1010 MPP-80 UPP-801 UPP-803

Model(s) ’ Systems 17, 19, 29 and 100 | M920, and M980

AMD Generic 909-1286-1 Rev H* | M 9058 IMAMDGEN?1 MOD 14 PM 102 FAM-12

Bipolar PROM 919-1286-1 Rev H*

Personality

Module

Am27S30A/31A 715-1545 PA 24-13 and IM 512 x 8-24-AMD SA22-6 DIS-135 AM DA 29

Am27S830/31 512x 8(L)

*Rev shown is minimum approved revision,

OBTAINING PROGRAMMED UNITS

Programmed devices may be purchased from your distributor
or Advanced Micro Devices. The program data should be
submitted in the form of a punched paper tape and must be
accompanied by a written truth table. The punched tape can be
delivered with your order or may be transmitted over a TWX
machine or a time-sharing terminal. ASCII BPNF is our pre-
ferred paper tape format.

Truth tables are also acceptable, but are much less desirable
especially for larger density PROMs. Submission of a truth
table requires the generation of a punched paper tape at the
distributor or factory resulting in longer lead times, greater
possibility of error, and higher cost.

ORDERING INFORMATION
Order Code Package Screening | Operating
Speed Open Type Flow Code Range
Selection Collector Three-State (Note 1) (Note 2) (Note 3)
AM27S30APC AM27S31APC P-24-1AC C-1
AM27S30APCB AM27S31APCB P-24-1AC B-1
40ns AM27S30ADC AM27S31ADC D-24-1AC C-1 COML
AM27S30ADCB AM27S31ADCB D-24-1AC B-1
AM27S30ALC AM27S31ALC L-32-2 C-1
AM27S30ALCB AM27S31ALCB L-32-2 B-1
AM27S30ADM AM27S31ADM D-24-1AC C-3
AM27S30ADMB AM27S31ADMB D-24-1AC B-3
50ns AM27S30AFM AM27S31AFM ) F-24-1 C-3 MIL
AM27S30AFMB AM27S31AFMB F-24-1 B-3
AM27S30ALM AM27S31ALM L-32-2 C-3
AM27S30ALMB AM27S31ALMB L-32-2 - B-3
AM27S30PC AM27S31PC P-24-1AC C-1
AM27S30PCB AM27S31PCB P-24-1AC B-1
AM27S30DC AM27S31DC D-24-1AC C-1 .
S5ns AM27S30DCB AM27531DCB D-24-1AC B-1 coML
AM27S30LC AM27S31LC L-32-2 C-1
AM27S30LCB AM27S31LCB L-32-2 B-1
AM27S30DM AM27S31DM D-24-1AC c-3
AM27S30DMB AM27S31DMB D-24-1AC B-3
70ns AM27S30FM AM27S31FM F-24-1 c-3 MIL
AM27S30FMB AM27S31FMB F-24-1 B-3
AM27S30LM AM27S31LM L-32-2 c-3
AM27S30LMB AM27S31LMB L-32-2 B-3

Notes: 1. P = Molded DIP, D = Hermetic DIP, L = Chip-Pak,

3. See Operating Range Table.

diagram available upon request.

F = Cerpak. Number following letter is number of leads.

2. Levels C-1 and C-3 conform to MIL-STD-883, Class C.
Levels B-1 and B-3 conform to MIL-STD-883, Class B.

This device is also available in die form selected to commercial and military specifications. Pad layout and bonding
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AM27S32A
Am27332 e

Am27S33A
Am27S33

4096-Bit Generic Series Bipolar PROM
(1024 x 4 bits with ultra fast access time)

DISTINCTIVE CHARACTERISTICS

e High Speed — 35ns max commercial range access time
o Excellent performance over full MIL and

commercial ranges
e Highly reliable, ultra-fast programming Platinum-
Silicide fuses
High programming yield
Low current PNP inputs
High current open collector and three-state outputs
Fast chip select
Access time tested with N2 patterns
Pin for pin replacements for industry standard products
Common Generic PROM series electrical characteristics
and simple programming procedures.
100% MIL-STD-883C assurance testing
o Guaranteed to INT-STD-123

FUNCTIONAL DESCRIPTION

The Am27S32A/32 and Am27S33A/33 are high speed
electrically programmable Schottky read only memories.
Organized in the industry standard 1024 x 4 configuration,
they are available in both open collector Am27S32A/32 and
three-state Am27S33A/33 output versions. After program-
ming, stored information is read on outputs Op-O3 by
applying unique binary addresses to Ag-Ag and holding the
chip select input, CS4, and CSp LOW. If either chip select
input goes to a logic HIGH, Og-03 go to the off or high im-
pedance state.

GENERIC SERIES CHARACTERISTICS

The Am27S32A/32 and Am27S33A/33 are members of an
Advanced PROM series incorporating common electrical
characteristics and programming procedures. All parts in
this series are produced with a fusible link at each memory
location storing a logic LOW and can be selectively pro-
grammed to a logic HIGH by applying appropriate voltages
to the circuit.

All parts are fabricated with AMD's fast programming highly
reliable Platinum-Silicide Fuse technology. Utilizing easily
implemented programming (and common programming
personality card sets) these products can be rapidly pro-
grammed to any customized pattern. Extra test words are
pre-programmed during manufacturing to insure extremely
high field programming yields, and produce excellent para-
metric correlation.

Platinum-Silicide was selected as the fuse link material to
achieve a well controlled melt rate resulting in large non-
conductive gaps that ensure very stable long term reliability.
Extensive operating testing has proven that this low-field,
large-gap technology offers the best reliability for fusible
link PROMs.

Common design features include active loading of all critical
AC paths regulated by a built-in temperature and voltage
compensated bias network to provide excellent parametric
performance over MIL supply and temperature ranges.
Selective feedback techniques have been employed to
minimize delays through all critical paths producing the
fastest speeds possible from Schottky processed PROMs.
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Chip-Pak is a trademark of Advanced Micro Devices, Inc.
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Am27S32A/S33A/S32/S33
MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature —65to +150°C
Temperature (Ambient) Under Bias -55t0 +125°C
Supply Voltage to Ground Potential (Pin 18 to Pin 9) Continuous -0.5Vto +7.0V
DC Voltage Applied to Outputs (Except During Programming) —0.5V to +VCC max.
DC Voltage Applied to Outputs During Programming 21V
Output Current into Outputs During Programming (Max. Duration of 1 sec.) 250mA
DC Input Voltage -0.5V to +5.5V
DC tnput Current —30to +5mA

OPERATING RANGE
Range Vee Temperature LOGIC SYMBOL
COM'L 4.75105.25V Ta=0to +75°C
MIL 4.5t05.5V Tc = —-5510+125°C s 0
6 At
7 A2
4 A3 cstjo—— 8
3 | A4 1024 x 4 PROM
2 A5
1 A6 cs2 jo—— 10
17 A7
16 A8
15 A3 00 02
M1 12
Vec = Pin 18
GND = Pin9 aPM.091
ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Unless Otherwise Noted)
Typ :
Parameters Description Test Conditions Min (Note 1) Max Units
VoH Vee = MIN, Iy = —2.0mA
(Note 2) Output HIGH Voltage Vi = Vi or Vi 2.4 Voits
Vee = MIN, I = 16mA
VoL Output LOW Voltage Viny = Vip or Vi 0.45 Volts
Guaranteed input logical HIGH
Vil Input HIGH Level voltage for all inputs (Note 3) 20 Volts
Guaranteed input logical LOW
ViL Input LOW Level voltage for all inputs (Note 3) 08 Volts
e Input LOW Current Ve = MAX, VN = 0.45V —0.020 -0.250 mA
I Input HIGH Current Vee = MAX, VN = 2.7V 25 pA
l?\l% ©2) Output Short Circuit Current Vee = MAX, Vout = 0.0V (Note 4) -20 -40 -90 mA
Allinputs = GND coML 105 140
| Power Supply Current ’ mA
ce PRy Ve = MAX MIL 105 145
Vi Input Clamp Voltage Vee = MIN, Iy = —18mA -1.2 Volts
Vo =45V 40
Vee = MAX
! Output Leakage Current ekl Vo =24V 40 A
CEX g ¢ VEs; =24V | (Note2) |— .
Vo =-0.4V -40
Cin Input Capacitance Vin = 2.0V @ f = 1MHz (Note 5) 5 F
p
Cout Output Capacitance Vout = 2.0V @ f = 1MHz (Note 5) 12

Notes: 1. Typical limits are at Vg = 5.0V and Ta = 25°C.
2. This applies to three-state devices only.

3. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise.

Do not attempt to test these values without suitable equipment.

4. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one secand.

5. These parameters are not 100% tested, but are periodically sampled.
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Am27S32A/S33A/S32/S33
SWITCHING CHARACTERISTICS OVER OPERATING RANGE

Typ Max
5V 25°C COM'L MIL
Parameter Description Test Conditions A STD A STD | A STD Units
taa Address Access Time 25 38 35 55 45 70 ns
AC Test Load
tea Enable Access Time (See Notes 1-3) 18 20 25 25 30 30 ns
ter Enable Recovery Time 18 20 25 25 30 30 ns

Notes: 1. taa is tested with switch S¢ closed and C|_ = 30pF.
2. For open collector outputs, tga and tgg are tested with Sq closed to the 1.5V output level. C_ = 30pF.
3. For three state outputs, tgp is tested with C = 30pF to the 1.5V level; Sy is open for high impedance to HIGH tests and closed for high

impedance to LOW tests. tgRg is tested with C|_ = 5pF. HIGH to high impedance tests are made with Sy open to an output voltage of Vo — 0.5V;
LOW to high impedance tests are made with Sq closed to the Vor_ + 0.5V level.

SWITCHING CHARACTERISTICS
3.0v
AC-A9 E% 1.5V
( ov
Ts1-cs2 | 1.5V
A N,
}-—tAA——l I.._nsn’i }._tEA
: ] VOH
\\\\ —vor-osv  []]}
00-03 1.5V
——VOL + 0.5V
>e ee { UITF vou
Note: Level on output while either CS is HIGH is determined externally. BPM-093
KEY TO TIMING DIAGRAM
WAVEFORM INPUTS QUTPUTS WAVEFORM INPUTS OUTPUTS
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e e L ae M ANY CHANGE  STATE
PERMITTED  UNKNOWN
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3000
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Am27S32A/S33A/S32/S33

PROGRAMMING

The Am27S32A/32 and Am27S33A/33 are manufactured with the current drops to approximately 40mA. Current into the

conductive Platinum-Silicide link at each bit location. The output CS; pin when it is raised to 15 volts is typically 1.5mA.

of the memory with the link in place is LOW. To program the

device, the fusible links are selectively opened. The memories may become hot during programming due to
the large currents being passed. Programming cycles should

The fusible links are opened one at a time by passing current  not be applied to one device more than 5 seconds to avoid

through them from a 20 volt supply which is applied to one heat damage. If this programming time is exceeded, all power

memory output after the CS, input is at a logic HIGH. Current o the chip including VCC should be removed for a period of 5

is gated through the addressed fuse by raising the CSy input seconds after which programming may be resumed.

from a logic HIGH to 15 volts. After 50usec, the 20 volt supply

is removed, the chip enabled, and the output level sensed to When all programming has been completed, the data content

determine if the link has opened. Most links will open within of the memory should be verified by sequentially reading all

50usec. Occasionally a link will be stronger and require addi- words. Occasionally this verification will show that an extra
tional programming cycles. The recommended duration of addi- undesired link has.been fused. Should this occur, immediately
tional programming periods is 5msec. If a link has not opened check the programming equipment to make sure that all de-
after a total elapsed programming time of 400msec, further pro- vice pins are firmly contacting the programming socket, that

gramming of the device should not be attempted. Successive the input signal levels exhibit sufficient noise margins and
links are programmed in the same manner unti! all desired bit that the programming voltages are within the specified limits.

locations have been programmed to the HIGH level. All of these conditions must be maintained during program-
ming. AMD PROMs are thoroughly tested to minimize un-
Typical current into an output during programming will be ap- wanted fusing; fusing extra bits is generally related to pro-

proximately 140mA until the fuse link is opened, after which gramming equipment problems.

PROGRAMMING PARAMETERS

Parameter Description Min Max Units
VCCP VCC During Programming 5.0 5.5 Volts
VIHP Input HIGH Level During Programming 2.4 5.5 Volts
VILP Input LOW Level During Programming 0.0 0.45 Volts
VCSP €S, Voltage During Programming 14.5 15.5 Volts
VOP Output Voltage During Programming 19.5 20.5 Volts
VONP Voltage on Outputs. Not to be Programmed 0 VCCP+0.3 Volts
IONP Current into Outputs. Not to be Programmed 20 mA
d(VOP)/dt Rate of Output Voltage Change 20 250 V/usec
d(VCS)/dt Rate of CS; Voltage Change 100 1000 Viusec
P Programming Period ~ First Attempt 50 100 usec

Programming Period ~ Subsequent Attempts 5 15 msec

Notes: 1. All delays between edges are specified from completion of the first edge to beginning of the second edge; i.e. not to the midpoints.
2. Delays t1, t2, t3 and t4 must be greater than 100 ns; maximum delays of 1 usec are recommended to minimize heating during
programming.
3. During tv, a user defined period, the output being programmed is switched to the load R and read to determine if additional pulses
are required.
4. Outputs not being programmed are connected to VONP through resistor R which provides output current fimiting.

PROGRAMMING WAVEFORMS SIMPLIFIED PROGRAMMING DIAGRAM
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Am27S32A/S33A/S32/S33

PROM PROGRAMMING EQUIPMENT INFORMATION

The PROM Programming Equipment from the following manufacturers has been evaluated and approved by AMD:

Source and Datal/O Pro-Log Corporation | Internationa! Kontron Electronic, Inc. | Digelec, Inc. Stag Systems, Inc.

Location 10525 Willows Rd. N.E. 2411 Garden Road Microsystems, Inc. 630 Price Avenue 7335E. AcomaDr, 528-5 Weddel! Dr.
Redmond, WA 98052 Monterey, CA 93940 | 11554 C. Avenue Redwood City, Scottsdale, AZ 85260 Sunnyvale, CA 94086

Auburn, CA 95603 CA 94063 :

Programmer Mode!5,7,and9 M900, M300B, M910, | IM1010 MPP-80 UPP-801 UPP-803 | PPX

Model(s) Systems 17, 19, 29 and 100 | M920, and M980

AMD Generic 909-1286-1 RevH* PM 9058 IM AMDGEN1 MOD 14 PM 102 FAM-12 | PM 2000

Bipolar PROM 919-1286-1 RevH* Code 90

Personality

Module

Am27S32A/33A | 715-1414 PA18-6and IM 1024 x4-18-AMD | SA 24 DIS136AM | DA 38 AM170-2

Am27832/33 1024 x 4(L)

*Rev shown is minimum approved revision.

OBTAINING PROGRAMMED UNITS

Programmed devices may be purchased from your distributor Truth tables are also acceptable, but are much less desirable
or Advanced Micro Devices. The program data should be especially for larger density PROMs. Submission of a truth
submitted in the form of a punched paper tape and must be table requires the generation of a punched paper tape at the
accompanied by a written truth table. The punched tape can be distributor or factory resulting in longer lead times, greater
delivered with your order or may be transmitted over a TWX possibility of errar and higher cost.

machine or a time-sharing terminal. ASCIl BPNF is our pre-

ferred paper tape format.

ORDERING INFORMATION
Order Code Package Screening | Operating
Speed Open Type Flow Code Range
Selection Collector Three-State (Note 1) (Note 2) {Note 3)
AM27S32APC AM27S33APC P-18-1 o
AM27S32APCB AM27S33APCB. P-18-1 B-1
AM27S32ADC AM27S33ADC D-18-1 C-1 '
35ns AM27S32ADCB AM27S33ADCB D-18-1 B-1 comL
AM27S32ALC AM27S33ALC L-20-1 C-1
AM27S32ALCB- AM27S33ALCB L-20-1 B-1
AM27S32ADM AM27S33ADM D-18-1 c3
a5ns AM27S32ADMB AM27S33ADMB D-18-1 B-3 MIL
AM27S32ALM AM27S33ALM L-20-1 c-3
AM27S32ALMB AM27S33ALMB L-20-1 B-3
AM27S32PC AM27S33PC P-18-1 o
AM27S32PCB AM27S33PCB P-18-1 B-1
AM27532DC AM27533DC D-18-1 c-1 .
S6ns AMR27S32DCB AM27S33DCB D-18-1 B-1 COML
AM27S32LC AM27S33L.C L-20-1 c-1
AM27S32LCB AM27S33LCB L-20-1 B-1
AM275320M AM27S33DM D-18-1 c3
70ns AM27S32DMB AM27S33DMB D-18-1 B-3 MIL
AM27S32LM AM27533LM L-20-1 c-3
AM27S32LMB AM27S33LMB L-20-1 B-3

Notes: 1. P = Molded DIP, D = Hermetic DIP, L = Chip-Pak. Number following letter is number of leads.
2. Levels C-1 and C-3 conform to MIL-STD-883, Class C.
Levels B-1 and B-3 conform to MIL-STD-883, Class B.
3. See Operating Range Table.

This device is also available in die form selected to commercial and military specifications. Pad layout and bonding
diagram available upon request.

Flat packages are available upon special request. Consult factory.




Am27565 « Am27S575 « Am27585

Generic Series 4-Wide Bipolar IMOX™ Registered PROMs
with SSR™ Diagnostics Capability

ADVANCED INFORMATION

DISTINCTIVE CHARACTERISTICS

e On-chip edge-triggéred registers — ideal for pipelined
microprogrammed systems

e On-chip diagnostic shift register for serial observability
and controllability of the output register

e High speed — 25ns address setup and 15ns clock to
output delay

® Programmable synchronous and asynchronous enables

o Optional synchronous or asynchronous INITIALIZE

o Increased drive capability, 24mA I COM'L

o THINDIP, 24-pin, 300-mil lateral center package
increases overall board density

e Platinum-Silicide fuses guarantee high reliability, fast
programming and exceptionally high programming
yields (typ >98%)

® AC performance is factory tested utilizing programmed
test words and columns

® 100% MIL-STD-883C processing

o Guaranteed to INT-STD-123

SERIAL SHADOW REGISTER (SSR)
DIAGNOSTICS CAPABILITIES

o Serial access to output register to allow input of
diagnostic control information

e Serial access of output register allows observation of
register data

e Eliminates the need for diagnostics code internal to the
PROM, allowing increased applications code density

e Simplified diagnostics increases system reliability

® Separate diagnostic register allows real time “snap shot”
of machine state

4-WIDE REGISTERED PROMs WITH SSR DIAGNOSTICS
CONNECTION DIAGRAMS

Note: Pin 1is marked for orientation.

——

Am27S65 Am27S75 Am27S85
(1Kx4) (2K x 4) (4K x 4)
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IMOX and SSR are trademarks of Advanced Micro Devices, Inc.
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Am27865/S75/S85

BLOCK DIAGRAMS
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Am27S35A « Am27S35
Am27S37A « Am27S37

8K-Bit (1024 x 8) Generic Series IMOX™
Bipolar High Performance Registered PROM with
Programmable INITIALIZE

DISTINCTIVE CHARACTERISTICS

o Member of AMD’s Generic Family of 8-bit wide
registered PROMs

e On-chip edge-triggered registers — ideal for pipelined
microprogrammed systems

e Versatile synchronous and asynchronous enables for
simplified word expansion

o Versatile programmable register INITIALIZE either
asynchronous (Am27S35A/35) or synchronous
(AM27S37A/37)

e Slim, 24-pin, 300-mil lateral center package occupies
approximately 1/3 the board space required by standard
discrete PROM and register

e Consumes approximately 1/2 the power of separate
PROM/register combination for improved system
reliability

e Fast standard version — 40ns max setup and 25ns max
clock-to-output allows system speed improvements

e “A” version offers improved AC performance in critical
paths (35ns max setup and 20ns max clock-to-output)

o Platinum-Silicide fuses guarantee high reliability, fast
programming, and exceptionally high programming
yields (typ>98%)

e AC performance is factory tested utilizing programmed
test words and columns

e 100% MIL-STD-883C processing

o Guaranteed to INT-STD-123

GENERIC SERIES CHARACTERISTICS

The Am27S35A/35 and Am27S37A/37 are members of an
Advanced PROM series incorporating common electrical
characteristics and programming procedures. All parts in
this series are produced with a fusible link at each memory
location storing a logic LOW and can be selectively pro-
grammedto a logic HIGH by applying appropriate voltages to
the circuit.

All parts are fabricated with AMD’s fast programming highly
reliable Platinum-Silicide Fuse technology. Utilizing easily
implemented programming (and common programming
equipment) these products can be rapidly programmed to
any customized pattern. Extra test words are prepro-
grammed during manufacturing to insure extremely high
field programming yields and produce excellent parametric
correlation.

Platinum-Silicide was selected as the fuse link material to
achieve a well controlled melt rate resulting in large noncon-
ductive gaps that ensure long-term reliability. Extensive
operating testing has shown that this low-field, large-gap
technology offers the best reliability for fusible link PROMs.

Common design features include active loading of all critical
AC paths regulated by a built-in temperature and voltage-
compensated bias network to provide excellent parametric
performance over the full military power supply and temper-
ature ranges. Selective feedback techniques have been
employed to minimize delays through all critical paths pro-
ducing the fastest speeds possible from Schottky processed
PROMs.

Am27S835
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7 1or128 LN PROGRAMMABLE
as ROW ARRAY
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T ———OD——— PROGRAMMABLE INITIALIZE WORD.
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BLOCK DIAGRAMS
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IMOX is a trademark of Advanced Micro Devices, Inc.
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Am27S35A/S35/S37A/S37

FUNCTIONAL DESCRIPTION

The Am27S35A/35 and Am27S37A/37 are Schottky TTL pro-
grammable read only memories (PROMSs) incorporating true
D-type, master-slave data registers on chip. These devices
feature the versatile 1024-word by 8-bit organization and are
available with three-state outputs. Designed to optimize system
performance, these devices also substantially reduce the cost
and size of pipelined microprogrammed systems and other
designs where accessed PROM data is temporarily stored in a
register. The Am27S35A/35 and Am27S37A/37 also offer maxi-
mum flexibility for memory expansion and data bus control by
providing both synchronous and asynchronous output enables.
When Vg power is first applied, the synchronous enable (Eg)
flip-flop will be in the set condition causing the outputs (Qg-Q7) to
be in the OFF or high impedance state. Reading data is ac-
complished by first applying the binary word address to the ad-
dress inputs (Ag-Ag) and a logic LOW to the synchronous enable
(Eg). During the address setup time, stored data is accessed and
loaded into the master flip-flops of the data register. Since the
synchronous enable setup time is less than the address setup
requirement, additional decoding delays may occur in the enable
path without reducing memory performance. Upon the next
LOW-to-HIGH transition of the clock (CP), data is transferred to
the slave flip-flops which drive the output buffers. Providing the
asynchronous enable (E) is also LOW, stored data will appear on
the outputs (Qg-Q7). If Es is HIGH when the positive clock edge
occurs, outputs go to the OFF or high impedance state regardless
of the value of E. The outputs may be disabled at any time by
switching E to a HIGH level. Following the positive clock edge the
address and synchronous enable inputs are free to change;
changes will not affect the outputs until another positive clock
edge occurs. This unique feature allows the PROM decoders and
sense amplifiers to access the next location while previously
addressed data remains stable on the outputs. For less complex
applications either enable may be effectively elimated by tying it
to ground.

The on-chip edge-triggered register simplifies system timing
since the PROM clock may be derived directly from system clock

without introducing dangerous race conditions. Other register
timing requirements are similar to those of standard Schottky
registers and are easily implemented.

These devices also contain a built-in initialize function. When
activated, the initialize control input (INIT) causes the contents of
an additional (1025th) 8-bit word to be loaded into the on-chip
register.This extra word is user programmable. Since each bit is
individually programmable, the initialize function can be used to
load any desired combination of HIGHs and LOWs into the re-
gister. In the unprogrammed state, activating INIT will perform a
register CLEAR (all outputs LOW). If all bits of the initialize word
are programmed, activating INIT performs a register PRESET
(all outputs HIGH).

This ability to tailor the initialize outputs to the system require-
ments simplifies system design and enhances performance. The
initialize function is useful during power up and timeout se-
quences. This flexible feature can also facilitate implementation
of other sophisticated functions such as a built-in “jump-start”
address.

The Am27S35A/35 has an asynchronous initialize input (INIT).
Applying a LOW to the INIT input causes an immediate load of the
programmed initialize word into the slave flip-flops of the register
independent of all other inputs(including CP). The initialize data
will appear at the device outputs after the outputs are enabled by
bringing the asynchronous enable (E) LOW.

The Am27S37A/37 has a synchronous INITg input. Applying a
LOW to the INITs input causes an immediate load of the pro-
grammed initialize word into the master flip-flops of the register
only independent of all other inputs (including CP). To bring this
data to the device outputs, the synchronous enable (Es) should
be held LOW until the next LOW-to-HIGH transition of the clock
(CP). Following this, the data will appear on the outputs after the
asynchronous enable (E) is brought LOW.
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Am27S35A/S35/S37A/S37

CONNECTION DIAGRAMS LOGIC SYMBOL
Top Views
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Chip-Pak is a trademark of Advanced Micro Devices, Inc.
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Am27S35A/S35/S37A/S37
MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature —65to +150°C
Temperature (Ambient) Under Bias —55t0 +125°C
Supply Voltage to Ground Potential (Pin 24 to Pin 12) Continuous : —0.5t0 +7.0V
DC Voltage Applied to Outputs (Except During Programming) —0.5V to +Vgc max
DC Voltage Applied to Outputs During Programming 21V
Output Current into Outputs During Programming (Max Duration of 1 sec) 250mA
DC Input Voltage —-0.5t0 +5.5V
DC Input Current —30to +5mA
OPERATING RANGE

Range Vee Temperature

coML 4.75t05.25V Tao=0to +75°C

MIL 4.5t05.5V Tc = —55t0 +125°C

ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Unless Otherwise Noted)

Typ
Parameters Description Test Conditions Min (Note 1) Max Units
Ve = MIN, gy = —2.0mA
Y Output HIGH Voltage ceC ' OH 24 Volts
o ° g Vin=Vigor Vi
Vce = MIN, Igp = 16mA
v Output LOW Voltage cC » Ol 0.38 0.50 Volts
oL p 9 VIN = Vigor Vip
Guaranteed input logical HIGH
ViH Input HIGH Level voltage for all inputs (Note 2) 2.0 Volts
Guaranteed input logical LOW
Vie Input LOW Level voltage for all inputs (Note 2) 08 Volts
by Input LOW Current Vee = MAX, Vi = 0.45V -0.020 -0.250 mA
I Input HIGH Current Voe = MAX, VIN = Vee : ) 40 nA
Isc Output Short Circuit Current Vee = MAX, Vout = 0.0V (Note 3) —-20 —40 -90 mA
lcc Power Supply Current Allinputs = GND, Vg¢ = MAX 130 185 mA
Vi Input Clamp Voltage ‘Vee = MIN, |y = —18mA -1.2 Volts
Voe = MAX Vo = Vce 40
! Output Leakage Current A
CEX P g VE, =24V Vo = 0.4V —40 :
Cin Input Capacitance ViN = 2.0V @ f = 1IMHz (Note 4) 5 F
pl
Cout Output Capacitance Vout = 2.0V @f = 1MHz (Note 4) 12

Notes: 1. Typical values are at Vo = 5.0V and Tp = 25°C.
2. These are absolute voltages with respect to device ground pin and include all overshoots due to system andjor tester noise.
Do not attempt to test these values without suitable equipment (see Notes on Testing).
3. Only one output should be shorted at a time. Duration of the short circuit should not be more than one second.
4. These parameters are not 100% tested, but are periodically sampled.
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Am27S35A/S35/S37A/S37
SWITCHING CHARACTERISTICS OVER OPERATING RANGE (See Notes on Testing)

Am27S35A « Am27S37A Am27S35+ Am27S37
Typ com’L MIL com'L MIL
Parameters Description (Note1) | Min Max Min Max | Min Max Min Max | Units
ts(A) Address to CP (HIGH) Setup Time 25 35 40 40 45 ns
tH(A) Address to CP (HIGH) Hold Time -4 0 0 0 0 ns
All Outputs
t CP : 13 20 25 25 30
PHLCP) | botay from GP (HIGH) to Simultaneous ns
Output (HIGH or LOW) Single Output
tpLH(CP) (Note 3 11 18 21 20 23
twH(CP) i
CP Width (HIGH or LOW) 20 20 20 20 ns
‘ twL(CP)
i E fs(Eg) E_Sto CP (HIGH) Setup Time 5 15 15 15 15 ns
‘ tH(Es) Egto CP (HIGH) Hold Time -2 5 5 5 5 " ns
tpHL(INIT) Delay from iNIT (LOW) to 20 30 35 35 40 ns
tpLy(INIT) | Outputs (LOW or HIGH)
—_ INIT Recovery (Inactive) to | Am27S35 Only
RN | cp (HigH) 8 20 20 20 20 ns
twi(INIT) | INIT Pulse Width 10 25 30 25 30 ns
tg(INITg) g‘gtTuS ‘% CP (HIGH) 18 25 30 30 35 ns
p Time Am27S37 Only
—_— INITg to CP (HIGH)
1T, S, -5 0 0 0 0
HONTS) | ot Time ns
tpz1(CP) | Delay from CP (HIGH) to Active Output 15 25 30 30 35 ns
tpzH(CP) | (HIGH orLOW)
tpzL(E) Delay from E (LOW) to Active Output 15 25 30 30 35 ns
tpz@®) | (HIGH orLOW)
tPLz(CP) | Delay from CP (HIGH) to Inactive Output 15 25 30 30 a5 ns
tpHz(CP) (OFF or High Impedance) (Note 4)
tpLZ(E) | Delay from E (HIGH) to Inactive Output 10 25 a0 30 5 | s
‘PHZ(E) (OFF or High Impedance) (Note 4)
Notes: 1. Typicalvalues are at Vg = 5.0V and T = 25°C.

2.-Tests are performed with input 10 to 90% rise and fall times of 5ns or less.

3. Single register performance numbers provided for comparison with discrete register test data.

4. tpyz and tp 7 are measured to the Vo —0.5V and Vg +0.5V output levels respectively. All other switching parameters are tested from and
tothe 1.5V threshold levels.
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Am27S35A/S35/S37A/S37

SWITCHING WAVEFORMS
(See Notes on Testing)
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NOTES ON TESTING

Incoming test procedures on these devices should be carefully 2. Do not leave any inputs disconnected (floating) during any
planned, taking into account the high performance and output test.
drive capabilities of the parts. The following notes may be useful. 3. Do not attempt to perform threshold tests under AC con-
1. Ensure that adequate decoupling capacitance is employed ditions. Large amplitude, fast ground current transients
across the device Vgg and ground terminals. Multiple normally occur as the device outputs discharge the load
capacitors are recommended, including a 0.1uFarad or capacitances. These transients flowing through the parasitic
larger capacitor and a 0.01Farad or smaller capacitor placed inductance between the device ground pin and the test sys-
as close to the device terminals as possible. inadequate de- tem ground can create significant reductions in observable
coupling may result in large variations of power supply vol- input noise immunity.
tage, creating erroneous function or transient performance
failures.
ACTEST LOAD KEY TO TIMING DIAGRAM
WAVEFORM INPUTS QUTPUTS WAVEFORM INPUTS OUTPUTS
Vee o——os/
i DON'T CARE; CHANGING;
MUST BE WILL BE f g
o wa mes | OO RN SRV
outeur WILL BE CENETER
MAY CHANGE DOES NOT LINE IS HIGH
T i= T e e, T e e
= = WILL BE
BPM-040 M FROMLTOH  CHANGING

Notes: 1. C|_ = 50pF for all switching characteristics except tp| z and tppz.

2. Cy = 5pF for tp| 7 and tpyz.
3. S isclosed for all tests except for tpzy and tppz.
4. All device test loads should be located within 2” of device outputs.
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PROGRAMMING

The Am27S35A/35 and Am27S37A/37 are manufactured with a
conductive Platinum-Silicide link at each bit location. The output
of the memory with the link in place is LOW. The fusible links are
opened one at a time by passing current through them from a 20

volt supply which is applied to the memory output after the Eand -

INTT/INITs inputs are at a logic HIGH. Current is gated through
the addressed fuse by raising the E input from a logic HIGH to 15
volts. After 50usec, the 20 volt supply is removed, the chip ena-
bled, and the CP input is clocked. Each data verification attempt
must be preceded by a positive going (LOW-to-HIGH) clock
edge to load the array data into the on-chip register. The output
level is then sensed to determine if the link has opened. Most
links will open within 50usec. Occasionally a link will be stronger
and require additional programming cycles. The recommended
duration of additional programming periods is 5msec. If a link
has not opened after a total elapsed programming time of
400msec, further programming of the device should not be at-
tempted. Successive links are programmed in the same manner
until all desired bit locations have been programmed to the
HIGH level.

The initialize word is programmed by setting the INIT/ Wé input
to a logic LOW and programming the desired initialize word,
output by output, in the same manner as any other address lo-
cation. This is easily implemented by inverting the A1g address
input from a PROM programmer and applying this signal to the
INIT/INITg input. Using this method the initialize word would be
programmed as address 1024.

When INIT/INITs is asserted LOW the internal programming cir-
cuitry for all other addresses is deselected.

Typical current into an output during programming will be ap-
proximately 140mA until the fuse link is opened, after which the
current drops to approximately 40mA. Current into the E pin
when it is raised to 15 volts is typically 1.5mA.

The memories may become hot during programming due to the
large currents being passed. Programming cycles should not be
continuously applied to one device more than 5 seconds to
avoid heat damage. If this programming time is exceeded, all
power to the chip including Vee should be removed for a period
of 5 seconds after which programming may be resumed.

When all programming has been completed, the data content of
the memory should be verified by clocking and reading all
words. Occasionally this verification will show that an extra un-
desired link has been fused. Should this occur, immediately
check the programming equipment to make sure that all device
pins are firmly contacting the programming socket, that the input
signal levels exhibit sufficient noise margins, and that the pro-
gramming voltages are within the specified limits. All of these
conditions must be maintained during programming. AMD
PROMSs are thoroughly tested to minimize unwanted fusing;
fusing extra bits is generally related to programming equipment
problems.
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PROGRAMMING PARAMETERS

Parameters Description Min Max Units
Veer Vcc During Programming 5.0 5.5 Volts
ViHp Input HIGH Level During Programming 24 5.5 Volts
Vitp Input LOW Level During Programming 0.0 0.45 Volts
VENP E Voltage During Programming 14.5 15.5 Volts
Vop Output Voltage During Programming 19.5 20.5 Volts
Vone Voltage on Outputs Not to be Programmed 0 Veep + 0.3 Volts
lone Current into Outputs Not to be Programmed 20 mA
d(Vop)/dt Rate of Output Voltage Change 20 250 V/usec
d(VEN)/dt Rate of E Voltage Change 50 1000 V/usec
tp Programming Period — First Attempt 50 100 usec

Programming Period — Subsequent Attempts 5.0 15 msec

Notes: 1. All delays between edges are specified from completion of the first edge to beginning of the second edge; i.e., notto the midpoints.
2. Delays tq through tg must be greater than 100ns; maximum delays of 1usec are recommended to minimize heating during programming.

3. During ty, a user defined period, the output being programmed is switched to the load R and read to determine if additional pulses are required.

4. Qutputs not being programmed are connected to Vonp through resistor R which provides output current limiting.

ADDRESS
INPUTS

PROGRAMMING WAVEFORMS

SELECTED ADDRESS STABLE

(— Vinp

E
ENABLE

PROGRAMMED
OuTPUT

cP —
cLock

Viee

Venp

,— Vinp

— Vip

Vop

*xsq

. outPUT
Y VER_IFY 7]

Vou

— VoL
[— Viue

— Vi

Pl CYCLE

BPM-318

SIMPLIFIED PROGRAMMING DIAGRAM
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PROM PROGRAMMING EQUIPMENT INFORMATION

The PROM Programming Equipment from the following manufacturers has been evaluated and approved by AMD:

Source and Datal/O Pro-Log Corporation International Kontron Electronic, Inc. | Digelec, Inc. Stag Systems, Inc.
Location 10525 Willows Rd. N.E. | 2411 Garden Road Microsystems, Inc. 630 Price Avenue 7335 E. Acoma Dr. 528-5 Weddell Dr.
Redmond, WA 98052 | Monterey, CA 93940 11554 C. Avenue Redwood City, Scottsdale, AZ 85260 Sunnyvale, CA 94086
Auburn, CA 95603 CA 94063
Programmer Model 5,7, and 9 M900, M900B, M910, | IM1010 MPP-80 UPP-801 UPP-803 |PPX
Model(s) Systems 17, 19, 29 M920, and M980 .
and 100 )
AMD Generic 909-1286-1 Rev G* PM 9058 IM AMDGEN1 MOD 14 PM 102 FAM-12  |PM 2000
Bipolar PROM 919-1286-1 Rev G* Code 90
Personality Unipak Rev H 003
Module (Code 62 66)
Socket Adapters
Am27S35 715-1723 PA 24-18 and IM 1024 x8-27535/ |SA31-1B DIS-218AM [DA65  |AM190-3
Am27S837 1025 x 8(L) 37-AMD 1024 x 8/24

*Rev shown is minimum approved revision.

OBTAINING PROGRAMMED UNITS

Programmed devices may be purchased from your distributor
or Advanced Micro Devices. The program data should be
submitted in the form of a punched paper tape and must be
accompanied by a written truth table. The punched tape can be
delivered with your order or may be transmitted over a TWX
machine or a time-sharing terminal. ASCIl BPNF is our pre-
ferred paper tape format.

Truth tables are also acceptable, however, much less desirable
especially for larger density PROMs. Submission of a truth table
requires the generation of a punched paper tape at the
distributor or factory resulting in longer lead times, greater

possibility of error and higher cost.

ORDERING INFORMATION
Speed Order Code Package Screening | Operating
Selection Asynchronous Synchronous Type Flow Code Range
(Setup Time) INITIALIZE INITIALIZE (Note 1) (Note 2) (Note 3)
AM27S35APC AM27S37APC P-24-1AA (Note 4) C-1
AM27S35APCB AM27S37APCB P-24-1AA (Note 4) B-1
35ns AM27S35ADC AM27S37ADC D-24-1AA C-1 COML
AM27S35ADCB AM27S37ADCB D-24-1AA B-1
AM27S35ALC AM27S37ALC L-32-2 C-1
AM27S35ALCB AM27S37ALCB L-32-2 B-1
AM27S35ADM AM27S37ADM D-24-1AA C-3
AM27S35ADMB AM27S37ADMB D-24-1AA B-3
40ns AM27S35AFM AM27S37AFM F-24-1 C-3 MIL
AM27S35AFMB AM27S37AFMB F-24-1 B-3
AM27S35ALM AM27S37ALM L-32-2 C-3
AM27S35ALMB AM27S37ALMB L-32-2 B-3
AM27835PC AM27S37PC P-24-1AA (Note 4) C-1
AM27S35PCB AM27S37PCB P-24-1AA (Note 4) B-1
AM27S35DC AM27S37DC D-24-1AA C-1 ,
4ons AM27S35DCB AM27S37DCB D-24-1AA B-1 comL
AM27S35L.C AM27S37LC L-32-2 C-1
AM27S35LCB AM27S37L.CB L-32-2 B-1
AM27S35DM AM27S37DM D-24-1AA Cc-3
AM27S35DMB AM27S37DMB D-24-1AA B-3
45ns AM27S35FM AM27S37FM F-24-1 C-3 MIL
) AM27S35FMB AM27S37FMB F-24-1 B-3
AM27S35LM AM27S37LM L-32-2 C-3
AM27S35LMB AM27S37LMB L-32-2 B-3
Notes: 1. P = Molded DIP, D = Hermetic DIP, L = Chip-Pak, F = Cerpak. Number following letter is number of leads.

2. Levels C-1 and C-3 conform to MIL-STD-883, Class C.
Levels B-1 and B-3 conform to MIL-STD-883, Class B.

3. See Operating Range Table.
4. This package will be available soon. Consult Factory.

This device is also available in die form selected to commercial and military specifications. Pad layout and bonding diagram

available upon request.
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AM27S180A « AM27S181A
AM27S280A « AM27S281A

Ultra Fast Access Time

AM27S180 « AM27S181
AM27S280 « Am275281

Fast Access Time
1024 x 8 Bit Generic Series Bipolar IMOX™ PROM

DISTINCTIVE CHARACTERISTICS

Part Number Package Width Other Features
Am275180A Ultra fast — 35ns max
Am27S181A 24-Pin, Plug in Replacement for Industry Standard
Am275180 600-mil Configuration No Board Changes Required

Fast — 60ns max
Am275181
Am275280A Ultra fast — 35ns max
Am278281A New Space-Saving 24-Pin, THINDIP, 300-mil
Am275280 Configuration Increases Overall Board Density Fast — 60ns max
Am275281

IMOX is a trademark of Advanced Micro Devices, Inc.
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DISTINCTIVE CHARACTERISTICS

e Platinum-Silicide fuses guarantee high reliability, fast
programming and exceptionally high programming
yields (typ > 98%)

® AC performance is factory tested utilizing programmed test
words and columns

® Voltage and temperature compensated providing extremely
flat AC performance over military range

o Members of Generic PROM series utilizing standard
programming algorithm

100% processed to MIL-STD-883C
o Guaranteedto INT-STD-123

FUNCTIONAL DESCRIPTION

These 8K PROMs are high speed electrically programmable
Schottky read only memories. Organized in the industry stan-
dard 1024 x 8 configuration, they are available in both open
collector (Am27S180A/180 and Am27S280A/280) and three-
state (Am27S181A/181 and Am27S281/281) output versions.
After programming, stored information is read on outputs Og-O7
by applying unique binary addresses to Ag-Ag and holding CSq
and CSp LOW and CSg and CS4 HIGH. All other valid input
conditions on CSy, CSp, CS3 and CS4 place Op-O7 into the
OFF or high impedance state.

GENERIC SERIES CHARACTERISTICS

These 8K PROMs are members of an Advanced PROM series
incorporating common electrical characteristics and program-
ming procedures. All parts in this series are produced with a
fusible link at each memory location storing a logic LOW and
can be selectively programmed to a logic HIGH by applying
appropriate voltages to the circuit.

All parts are fabricated with AMD’s fast programming highly
reliable Platinum-Silicide Fuse technology. Utilizing easily
implemented programming (and common programming equip-
ment) these products can be rapidly programmed to any cus-
tomized pattern. Extra test words are pre-programmed during
manufacturing to insure extremely high field programming yields
and produce excellent parametric correlation.

Platinum-Silicide was selected as the fuse link material to
achieve a well controlled melt rate resulting in large non-
conductive gaps that ensure very stable long-term reliability.
Extensive operating testing has proven that this low-field,
large-gap technology offers the best reliability for fusible
link PROMSs.

Common design features include active loading of all critical AC
paths regulated by a built-in temperature and voltage compen-
sated bias network to provide excellent parametric performance
over MIL supply and temperature ranges. Selective feedback
techniques have been employed to minimize delays through all
critical paths.

These PROMs are manufactured using Advanced Micro
Devices' selective oxidation process, IMOX. This advanced
process combined with a merged fuse array permits an increase
in density and a decrease in internal capacutance resulting in
the fastest possible PROMs.

CONNECTION DIAGRAMS - Top Views
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Note: Pin 1 is marked for orientation.

Chip-Pak is a trademark of Advanced Micro Devices, Inc.
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Am27S180A/S181A/S280A/S281A/S180/S181/5280/S281
MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature —65to +150°C
Temperature (Ambient) Under Bias —55t0 +125°C
Supply Voltage to Ground Potential (Pin 24 to Pin 12) Continuous -0.5t0 +7.0V
DC Voltage Applied to Outputs (Except During Programming) —-0.5Vto +Vgg max
DC Voltage Applied to Outputs During Programming 21V
Output Current into Outputs During Programming (Max Duration of 1 sec) 250mA
DC Input Voltage —0.5t0 +5.5V
DC Input Current —~30to +5mA
OPERATING RANGE
Range Vee Temperature
COM'L 4.75t05.25V Ta=0t0 +75°C
MIL 4.5t05.5V Tc = -5510 +125°C
ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Unless Otherwise Noted)
Typ
Parameters Description Test Conditions Min (Note 1) Max Units
Vee = MIN, Igy = —2.0mA
VoH (Note 2) Qutput HIGH Voltage Vin = ViHor Vi 24 Volts
Vee = MIN, gL = 16mA
VoL Output LOW Voltage Vin = Vig of ViL 0.50 Volts
Guaranteed input logical HIGH
ViH Input HIGH Level voltage for all inputs (Note 3) 20 Volts
Guaranteed input logical LOW
iL Input LOW Level voltage for all inputs (Note 3) 08 Voits
i Input LOW Current Ve = MAX, ViN = 0.45V -0.010 -0.250 mA
I Input HIGH Current Vee = MAX, ViN = Voo 40 uA
Is¢ (Note 2) Output Short Circuit Current | VcC = MAX, Vout = 0.0V comL | —20 -4 —% mA
(Note 4) MIL -15 —-40 -980
lec Power Supply Current Allinputs = GND, Vgc = MAX 115 185 mA
Vi Input Clamp Voltage Vee = MIN, iy = —18mA -1.2 Volts
Vee = MAX Vo =Vcc 40
1 Output Leakage Current ke rA
CEX ¢ VGS, = 24V Vo = 0.4V —40
CiN Input Capacitance VIN = 2.0V @ f = 1MHz (Note 5) 4.0 pF
Cout Output Capacitance Vout = 2.0V @ f = 1IMHz (Note 5) 8.0

Notes: 1. Typical limits are at Voo = 5.0V and Tp = 25°C.

2. This applies to three-state devices only.

3. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise.
Do not attempt to test these values without suitable equipment.

4. Not more than one output should be sharted at a time. Duration of the short circuit should not be more than one second.

5. These parameters are not 100% tested, but are periodically sampled.

2-75




Am27S180A/S181A/S280A/S281A/S180/5181/5280/5281

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

Typ Max
5V 25°C COM'L MIL
Parameters Description Test Conditions A STD A STD A STD Units
taA Address Access Time 25 30 35 60 50 80 ns
tea Enable Access Time (S:f,};i']"’a; 3 10 | 10 | 25 | 40 | 30 | so0 ns
ter Enable Recovery Time 10 10 25 40 30 50 ns

Notes: 1. taa is tested with switch Sy closed and Ci_ = 30pF.
2. For open collector outputs, tga and tgg are tested with Sq closed to the 1.5V output level. C_ = 30pF.
3. Forthree-state outputs, tga is tested with C = 30pF to the 1.5V level; Sy is open for high impedance to HIGH tests and closed for high

impedance to LOW tests. tgg is tested with C_ = 5pF. HIGH to high impedance tests are made to an output voltage to with S open to Von
— 0.5V with S4 open; LOW to high impedance tests are made to the Vo + 0.5V level with Sy closed.

SWITCHING WAVEFORMS
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PROGRAMMING

The entire Generic PROM Series is manufactured with a con-
ductive Platinum-Silicide link at each bit location. The output of
the memory with the link in place is LOW. To program the
devices, the fusible links are selectively opened.

The fusible links are opened one at a time by passing current
through them from a 20 volt supply which is applied to the
memory output after the CS1 input is at a logic HIGH. Current is
gated through the addressed fuse by raising the CS1 input from
a logic HIGH to 15 volts. After 50usec, the 20 volt supply is
removed, the chip is enabled &nd the output level is sensed to
determine if the link has opened. Most links will open within
50usec. Occasionally a link will be stronger and require addi-
tional programming cycles. The recommended duration of addi-
tional programming periods is Smsec. If a link has not opened
after a total elapsed programming time of 400msec, further
programming of the device should not be attempted. Successive
links are programmed in the same manner until all desired bit
locations have been programmed to the HIGH level.

Typical current into an output during programming will be
approximately 180mA until the fuse link is opened, after which

the current drops to approximately 90mA. Current into the CSy
pin whenitis raised to 15 voits is typically 1.5mA.

The memories may become hot during programming due to the
large currents being passed. Programming cycles should not be
applied to one device more than 5 seconds to avoid heat dam-
age. If this programming time is exceeded, all power to the chip
including Vo should be removed for a period of 5 seconds after
which programming may be resumed.

When all programming has been completed, the data content of
the memory should be verified by sequentially reading all words.
Occasionally this verification will show that an extra undesired
link has been fused. Should this accur, immediately check the
programming equipment to make sure that all device pins are
firmly contacting the programming socket, that the input signal
levels exhibit sufficient noise margins, and that the programming
voltages are within the specified limits. All of these conditions
must be maintained during programming. AMD PROMs are
thoroughly tested to minimize unwanted fusing; fusing extra bits
is generally related to programming equipment problems.

PROGRAMMING PARAMETERS

Parameters Description Min Max Units
Veee Ve During Programming 5.0 55 Volts
Viup Input HIGH Level During Programming 24 5.5 Volts
ViLp Input LOW Level During Programming 0.0 0.45 Volts
VGsp 51 Voltage During Programming 14.5 15.5 Volts
Vop Output Voltage During Programming 19.5 20.5 Volts
Vonp Voltage on Outputs Not to be Programmed 0 Veep + 0.3 Volts
lonp Current into Outputs Not to be Programmed 20 mA
d(Vop)/dt Rate of Output Voltage Change 20 250 V/usec
d(Vgs,)/dt Rate of CS1 Voltage Change 100 1000 Viusec
tp Programming Period — First Attempt 50 100 usec

Programming Period — Subsequent Attempts 5.0 15 msec

Notes: 1. All delays between edges are specified from completion of the first edge to beginning of the second edge; i.e., not to the midpoints.

2. Delaysty, tp, t3 and t4 must be greater than 100ns; maximum delays of 1usec are recommended to minimize heating during programming.
3. Duringty, a user defined period, the output being programmed is switched to the load R and read to determine if additional pulses are required.
4. Outputs not being programmed are connected to Vonp through resistor R which provides output current limiting.

PROGRAMMING WAVEFORMS
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PROM PROGRAMMING EQUIPMENT INFORMATION

The PROM Programming Equipment from the following manufacturers has been evaluated and approved by AMD:

Source and Datal/O Pro-Log Corporation | International Kontron Electronic, Inc. | Digelec, inc. Stag Systems, Inc.
Location 10525 Willows Rd. N.E. | 2411 Garden Road Microsystems, Inc. | 630 Price Avenue 7335 E. Acoma Dr. 528-5 Weddell Dr.
Redmond, WA 98052 | Monterey, CA93940 | 11554 C. Avenue | Redwood City, CA 94063 | Scottsdale, AZ 85260 Sunnyvale, CA 94086
Auburn, CA 95603
Programmer Model 5,7, and 9 M900, M900B, M910, | IM1010 MPP-80 UPP-801 UPP-803 [PPX
Model(s) Sy 17,19,29 M920 and M980
and 100
AMD Generic 909-1286-1 Rev H* PM 9058 IM AMDGEN1 MOD 14 PM 102 FAM-12  (PM 2000
Bipolar PROM 919-1286-1 Rev H* Code 90
Personality Unipak Rev K*
Module (Code 16 37)
Am27S180A/181A PA 24-13and IM 1024 x 8-24-
Am275180/181 715-1545-2 1024 x8(L) AMD SA 22-7 B 1024 x 8/24 DIS-137AM |DA29 AM100-6
Am27S280A/281A PA24-28 and 1M 1024 x 8-24-
AM275280/261 715-1545-3 1024 x8(L) 275280/281-AMD SA29B 1024 x 8/24 DIS-214 AM | DA60 AM190-6

*Rev shown is minimum approved revision.

OBTAINING PROGRAMMED UNITS

Programmed devices may be purchased from your distributor
or Advanced Micro Devices. The program data should be
submitted in the form of a punched paper tape and must be
accompanied by a written truth table. The punched tape can be

Truth tables are also acceptable, but are much less desirable
especially for larger density PROMs. Submission of a truth
table requires the generation of a punched paper tape at the
distributor or factory resulting in longer lead times, greater

delivered with your order or may be transmitted over a TWX
machine or a time-sharing terminal. ASCIl BPNF is our pre-
ferred paper tape format.

possibility of error and higher cost.
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ORDERING INFORMATION

Order Code Package Screening | Operating

Speed Open Type Flow Code Range

Selection Collector Three-State (Note 1) (Note 2) (Note 3)
AM27S180APC AM27S181APC P-24-1AC C-1
AM27S180APCB AM27S181APCB P-24-1AC B-1
AM27S280APC AM27S281APC P-24-1AA (Note 4) c-1
AM275280APCB AM27S281APCB P-24-1AA (Note 4) B-1

35ns AM27S180ADC AM27S181ADC D-24-1AC (o] CoML
AM27S180ADCB AM27S181ADCB D-24-1AC B-1
AM27S280ADC AM27S281ADC D-24-1AA c-1
AM27S280ADCB AM27S281ADCB D-24-1AA B-1
AM275180ALC AM27S181ALC L-32-2 C-1
AM27S180ALCB AM27S181ALCB L-32-2 B-1
AM27S180ADM AM27S181ADM D-24-1AC Cc-3
AM27S180ADMB AM27S181ADMB D-24-1AC B-3
AM27S280ADM AM27S281ADM D-24-1AA c-3

50ns AM27S280ADMB AM27S281ADMB D-24-1AA B-3 MIL

AM27S180AFM AM27S181AFM F-24-1 C-3
AM27S180AFMB AM27S181AFMB F-24-1 B-3
AM27S180ALM AM275181ALM L-32-2 c-3
AM27S180ALMB AM27S181ALMB L-32-2 B-3
AM27S180PC AM278181PC P-24-1AC c-1
AM27S180PCB AM278181PCB P-24-1AC B-1
AM27S280PC AM27S281PC P-24-1AA (Note 4) c-1
AM27S280PCB AM275281PCB P-24-1AA (Note 4) B-1

60 AM27S180DC AM27S181DC D-24-1AC c-1 COML
ns AM27S180DCB AM275181DCB D-24-1AC B-1
AM27S280DC AM27S281DC D-24-1AA c1
AM27S280DCB AM275281DCB D-24-1AA B-1
AM27S180LC AM27S181LC L-32-2 c-1
AM27S180LCB AM27S181LCB L-32-2 B-1
AM27S180DM AM27S181DM D-24-1AC c-3
AM27S180DMB AM27S181DMB D-24-1AC B-3
AM27S280DM AM27S281DM D-24-1AA c-3

80ns AM275280DMB AM275281DMB D-24-1AA B-3 MIL

AM27S180FM AM27S5181FM F-2441 C-3
AM27S180FMB AM27S181FMB F-24-1 B-3
AM27S180LM AM27S181LM L-32-2 c-3
AM275180LMB AM27S181LMB L-32-2 B-3

Notes: 1. P = Molded DIP, D = Hermetic DIP, L = Chip-Pak, F = Cerpak. Number following letter is number of leads.
AC = 600 mil center package. AA = 300 mil center package.
2. Levels C-1 and C-3 conform to MIL-STD-883, Class C.
Levels B-1 and B-3 conform to MIL.-STD-883, Class B.
3. See Operating Range Table.
4. This package will be available soon. Consult factory.

This device is also available in die form selected to commercial and military specifications. Pad layout and bonding diagram
available upon request.
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Am27PS181A « AM27PS281A

Ultra Fast Access Time

Am27PS181 « Am27PS281

Fast Access Time

PRELIMINARY DATA

DISTINCTIVE CHARACTERISTICS

8,192-Bit Generic Series IMOX™ BipoIaLfBOM
1024 x 8 Bits with Power-Down Via CS4

Part Number

Package Width

Other Features

Am27PS181A

Am27PS181

24-Pin, Plug in Replacement for Industry Standard
600-mil Configuration No Board Changes Required

Ultra fast — 50ns max

Fast — 65ns max

Am27PS281A

Am27PS281

New Space-Saving 24-Pin, THINDIP, 300-mil
Configuration Increases Overall Board Density

Ultra fast — 50ns max

Fast — 65ns max

IMOX is a trademark of Advanced Micro Devices, Inc.
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DISTINCTIVE CHARACTERISTICS

Fast access time allows high system speed

50% power savings on deselected parts — enhances
reliability through total system heat reduction

Plug in replacement for industry standard product —

no board changes required

Platinum-Silicide fuses guarantee high reliability, fast
programming and exceptionally high programming

yields (typ > 98%)

AC performance is factory tested utilizing programmed test
words and columns

Voltage and temperature compensated providing extremely
flat AC performance over military range

Rapid recovery from power-down state provides

minimum delay

Members of generic PROM series utilizing standard
programming algorithm

100% processed to MIL-STD-883C

Guaranteed to INT-STD-123

FUNCTIONAL DESCRIPTION

These 8K PROMs are high speed electrically programmable
Schottky read only memories. Organized in the industry stan-
dard 1024 x 8 configuration, they are available in both the
standard 600-mil package (Am27PS181A/181) and the space-
saving THINDIP, 300-mil package (Am27PS281A/281)
versions. After programming, stored information is read on out-
puts Op—~O7 by applying unique binary addresses to Ag—Ag
and holding CSq and CS» LOW and CS3 and CS4 HIGH. All
other input combinations on CS4, CSp, CS3 and CS4 place
Op— Oy into the OFF or high impedance state and reduce Icc
by more than 50%.

GENERIC SERIES CHARACTERISTICS

These 8K PROMs are members of an Advanced PROM series
incorporating common electrical characteristics and program-
ming procedures. All parts in this series are produced with a
fusible link at each memory location storing a logic LOW and
can be selectively programmed to a logic HIGH by applying ap-
propriate voltages to the circuit.

All parts are fabricated with AMD’s fast programming highly
reliable Platinum-Silicide Fuse technology. Utilizing easily
implemented programming (and common programming per-
sonality card sets) these products can be rapidly programmed to
any customized pattern. Extra test words are pre-programmed
during manufacturing to insure extremely high field program-
ming yields, and produce excellent parametric correlation.

Platinum-Silicide was selected as the fuse link material to
achieve a well controlled melt rate resulting in large non-
conductive gaps that ensure very stable long-term reliability.
Extensive operating testing has proven that this low-field,
large-gap technology offers the best reliability for fusible
link PROMs.

Common design features include active loading of all critical AC
paths regulated by a built-in temperature and voltage compen-
sated bias network to provide excellent parametric performance
over MIL supply and temperature ranges. Selective feedback
techniques have been employed to minimize delays through all
critical paths.

These PROMs are manufactured using Advanced Micro
Devices' selective oxidation process, IMOX. This advanced
process combined with a merged fuse array permits an increase
in density and a decrease in internal capacitance resulting in the
fastest possible PROMs.

BLOCK DIAGRAM
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Note: Pin 1 is marked for orientation. BPM-304

Chip-Pak is a trademark of Advanced Micro Devices, Inc.
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MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature —65to +150°C
Temperature (Ambient) Under Bias —-55t0 +125°C
Supply Voltage to Ground Potential (Pin 24 to Pin 12) Continuous —-0.5t0 +7.0V
DC Voltage Applied to Outputs (Except During Programming) ~0.5V to + Vo max
DC Voltage Applied to Outputs During Programming 21V
Output Current into Outputs During Programming (Max Duration of 1 sec) 250mA
DC Input Voltage —-0.5to0 +5.5V
DC Input Current —-30to +5mA
OPERATING RANGE
Range Vee Temperature
COML 4.75t05.25V Ta=0to +75°C
MIL 4.5t05.5V Tc = -5510 +125°C
ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Unless Otherwise Noted)
Typ
Parameters Description Test Conditions Min (Note 1) Max Units
Ve = MIN, loy = —2.0mA
Vi Output HIGH Volt ccC ' OH 2.4 Volts
OH uipu olage VIN = ViH or ViL
. Ve = MIN, lgL = 16mA
\7 Output LOW Voltage cc » oL 0.50 Volts
oL upy 9 ViN = ViHor Vi_
Guaranteed input logical HIGH
ViH Input HIGH Level voltage for all inputs (Note 4) 2.0 Volts
Guaranteed input logical LOW
ViL Input LOW Level voltage for all inputs (Note 4) 08 Volts
L Input LOW Current Ve = MAX, Vi = 0.45V -0.010 —-0.250 mA
i1 Input HIGH Current Vce = MAX, ViN = Vee 40 rA
Isc Output Short Circuit Current Vee = MAX, Voyr = 0.0V comL | -20 —40 ~%0 mA
(Note 2) MIL -15 -40 -90
lcc Power Supply Current Allinputs = GND 15 185 mA
lcco Power Down Supply Current | CSy =27V | All other inputs = GND 50 80
\ Input Clamp Voltage Vee = MIN, |y = —18mA -1.2 Volts
= Vo=V 40
Icex Output Leakage Current Vee = MAX o~ Tcc pA
VEs, =24V Vo =04V ~40 ,
CiN Input Capacitance ViN = 2.0V @ f = IMHZz (Note 3) 4.0 oF
Cout Output Capacitance VouTt = 2.0V @ f = IMHz (Note 3) 8.0
Notes: 1. Typical limits are at Vo = 5.0V and Tp = 25°C.
2. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second.
3. These parameters are not 100% tested, but are periodically sampled.
4. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise.
Do not attempt to test these values without suitable equipment.
SWITCHING CHARACTERISTICS OVER OPERATING RANGE
PRELIMINARY
Max
MIL
Parameters Description Test Conditions STD A STD | Units
[ Address Access Time teas = 25ns ' 65 65 75 ns
taa2 Power Switched Address Access Time ‘ 65 80 75 90 ns
tea Enable Access Time X 1:3/5 50 65 80 75 90 ns
(Notes 1, 5 & 6)
teR Enable Recovery Time : 15 25 35 30 45 ns

Notes: 5. tap is tested with switch
6. tep is tested with Cp = 30

tested with C|_ = 5pF. HI
impedance tests are made

B0PF.
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S is open for high impedance to HIGH tests and closed for high impedance to LOW tests. teR is
o high impedance tests are made with S open to an output voltage of Vo — 0.5V with Sy open; LOW-to-high
e VoL +0.5V level with Sy closed.
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SWITCHING WAVEFORMS
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=
‘-:31-5_52 |._ teas —— \V lAEs _‘;
— B & 1.5V
€S;3,CS, :.% /N ' ov
) ) L*—'N\—‘i "tsk‘i Von — 0.5V ]’lEA__‘ Vou
0305 LLLNNNY AN L
M\ WVAAA V///7/78 \\\\N
Note: Level on output while chip is disabled .
is determined externally. Figure 1. BPM-305
AC TEST LOAD KEY TO SWITCHING WAVEFORMS
WAVEFORM INPUTS QUTPUTS WAVEFORM INPUTS OUTPUTS
Vi 0—0/0— DON'T CARE: CHANGING;
o], WS e N
3000

BPM-145 Figure 2.

CENTER
DOES NOT LINE IS HIGH
APPLY IMPEDANCE
“OFF" STATE

WILL BE
MAY CHANGE  CHANGING
FROMHTOL FroMHTOL

M MAY CHANGE  hiamconc
FROMLTOH ppomiToH

Figure 3.

NOTES ON POWER SWITCHING

The Am27PS181A/181 and Am27PS281A/281 are power
switched devices. When the chip is selected, important internal
currents increase from small idling or standby values to their
larger selected values. This transition occurs very rapidly,
meaning that access times from the powered-down state are
only slightly slower than from the powered-up state. Deselected,
Icc is reduced to less than half its full operating amount. Due to
this unique feature, there are special considerations which
should be followed in order to optimize performance:

1. When the Am27PS181A/181 and Am27PS281A/281 are
selected, a current surge is placed on the Vg supply due to
the power-up feature. In order to minimize the effects of this
current transient, it is recommended that a 0.1uf ceramic
capacitor be connected from pin 24 to pin 12 at each device.
(See Figure 4.)

2. Address access time (taa) can be optimized if a chip enable

setup time (tgas) of greater than 25ns is observed. Negative
setup times on chip enable {teas < 0) should be avoided.
(For typical and worse case characteristics, see Figure 5.)

Typical lycc Current Surge without 0.1uF
(lvcc is Current Supplied by Vo Power Supply)

Typical lycc Current Surge with 0.1xF
(lycc is Current Supplied by V¢ Power Supply)
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BPM-146 Figure 4. Icc Current BPM-147
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BPM-148 Figure 5A. taa versus tpas Figure 5B. tga versus tAgs BPM-149

2-83




Am27PS181A/PS281A/PS181/PS281

PROGRAMMING

The entire Generic PROM Series is manufactured with a con-
ductive Platinum-Silicide link at each bit location. The output of
the memory with the link in place is LOW. To program the
devices, the fusible links are selectively opened.

The fusible links are opened one at a time by passing current
through them from a 20 volt supply which is applied to the
memory output after the CS4 input is a logic HIGH. Current is
gated through the addressed fuse by raising the CSy input from
a logic HIGH to 15 volts. After 50usec, the 20 volt supply is
removed, the chip is enabled and the output level is sensed to
determine if the link has opened. Most links will open within
50usec. Occasionally a link will be stronger and require addi-
tional programming cycles. The recommended duration of addi-
tional programming periods is 5msec. If a link has not opened
after a total elapsed programming time of 400msec, further
programming of the device should not be attempted. Successive
links are programmed in the same manner until all desired bit
locations have been programmed to the HIGH level.

Typical current into an output during programming will be
approximately 180mA until the fuse link is opened, after which

the current drops to approximately 90mA. Current into the TS,
pin when itis raised to 15 volts is typically 1.5mA.

The memories may become hot during programming due to the
large currents being passed. Programming cycles should not be
applied to one device more than 5 seconds to avoid heat dam-
age. If this programming time is exceeded, all power to the chip
including Ve should be removed for a period of 5 seconds after
which programming may be resumed.

When all programming has been completed, the data content of
the memory should be verified by sequentially reading all words.
Occasionally this verification will show that an extra undesired
link has been fused. Should this occur, immediately check the
programming equipment to make sure that all device pins are
firmly contacting the programming socket, that the input signal
levels exhibit sufficient noise margins, and that the programming
voltages are within the specified limits. All of these conditions
must be maintained during programming. AMD PROMs are
thoroughly tested to minimize unwanted fusing; fusing extra bits
is generally related to programming equipment problems.

PROGRAMMING PARAMETERS

Parameters Description Min Max Units
Veer Ve During Programming 5.0 5.5 Volts
ViHp Input HIGH Level During Programming 24 5.5 Volts
ViLp Input LOW Level During Programming 0.0 0.45 Volts
A\ 551 Voltage During Programming 145 15.5 Volts
Vop Output Voltage During Programming 19.5 20.5 Volts
Vonp Voltage on Outputs Not to be Programmed 0 Vcep +0.3 Volts
lonp Currentinto Outputs Not to be Programmed 20 mA
d(Vop)/dt Rate of Output Voltage Change 20 250 Viusec
d(Vcs,)/dt Rate of CS; Voltage Change 100 1000 V/usec
tp Programming Period — First Attempt 50 100 usec

Programming Period — Subsequent Attempts 5.0 15 msec

Notes: 1. Al delays between edges are specified from completion of the first edge to beginning of the second edge; i.e., not to the midpoints:
2. Delays ty, ta, t3 and t4 must be greater than 100ns; maximum delays of 1usec are recommended to minimize heating during programming.
3. During ty, a user defined period, the output being programmed is switched to the load R and read to determine if additional pulses are required.
4. Outputs not being programmed are connected to Vonp through resistor R which provides output current limiting.
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d \‘;
- — gt (Vo)
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PROM PROGRAMMING EQUIPMENT INFORMATION
The PROM Programming Equipment from the following manufacturers has been evaluated and approved by AMD:

Source and Datal/O Pro-Log Corporation | International Kontron Electronic, Inc. Digelec, Inc. Stag Systems, Inc.

Location 10525 Willows Rd. N.E. | 2411 Garden Road Microsystems, Inc. | 630 Price Avenue 7335 E. Acoma Dr. 528-5 Weddell Dr.
Redmond, WA 98052 | Monterey, CA 93940 11554 C. Avenue | Redwood City, CA 94063 | Scottsdale, AZ 85260 Sunnyvale, CA 94086

Auburn, CA 95603

Programmer Model 5,7,and 9 MS900, M900B, M910, | IM1010 MPP-80 UPP-801 UPP-803 | PPX

Model(s) Systems 17,19and29 | M920 and M980

AMD Generic 909-1286-1 Rev H* PM 9058 IMAMDGEN1 MOD 14 PM 102 FAM-12 | PM 2000

Bipolar PROM 919-1286-1 Rev H* Code S0

Personality Unipak Rev H*

Module (Code 16 37)

Am27PS181A/ PA 24-13and IM 1024 x 8-24-

181 715-1545-2 1024x8(L) AMD SA22-7B 1024 x 8/24 DIS-137AM |DA61 AM100-6

Am27PS281A/ IM 1024 x 8-24-

281 275280/281-AMD DIS-214AM | DAGO

*Rev shown is minimum approved revision.

OBTAINING PROGRAMMED UNITS

Programmed devices may be purchased from your distributor
or Advanced Micro Devices. The program data should be
submitted in the form of a punched paper tape and must be
accompanied by a written truth table. The punched tape can be
delivered with your order or may be transmitted over a TWX

machine or a time-sharing terminal. ASCIl BPNF is our pre-
ferred paper tape format.

Truth tables are also acceptable, but are much less desirable
especially for larger density PROMs. Submission of a truth
table requires the generation of a punched paper tape at the
distributor or factory resulting in longer lead times, greater
possibility of error and higher cost.
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ORDERING INFORMATION
Package Screening | Operating
Speed Order Code Type Flow Code Range
Selection Three-State (Note 1) (Note 2) (Note 3)
AM27PS181APC | P-24-1AC c-1
AM27PS181APCB | P-24-1AC 8-1
AM27PS281APC | P-24-1AA (Note 4) Cc-1
AM27PS281APCB | P-24-1AA (Note 4) B-1
AM27PS181ADC | D-24-1AC c-1 .
50ns AM27PS181ADCB | D-24-1AC B-1 comL
AM27PS281ADC | D-24-1AA -1
AM27PS281ADCB | D-24-1AA B-1
AM27PS181ALC L-32-2 C-1
AM27PS181ALCB | L-32-2 B-1
AM27PS181ADM | D-24-1AC c-3
AM27PS181ADMB | D-24-1AC B-3
AM27PS281ADM | D-24-1AA c-3
AM27PS281ADMB | D-24-1AA B-3
65ns AM27PS1B1AFM | F-24-1 c-3 MIL
AM27PS181AFMB | F-24-1 8-3
AM27PS181ALM | L-32-2 c-3
AM27PS181ALMB | L-32-2 B-3
AM27PS181PC P-24-1AC c-1
AM27PS181PCB | P-24-1AC B-1
AM27PS281PC P-24-1AA (Note 4) c-1
AM27PS281PCB | P-24-1AA (Note 4) B-1
AM27PS181DC D-24-1AC c-1 ,
65ns AM27PS181DCB | D-24-1AC B-1 comL
AM27PS281DC D-24-1AA c-1
AM27PS281DCB | D-24-1AA B-1
AM27PS181LC L-32-2 c-1
AM27PS181LCB L-32-2 B-1
AM27PS181DM D-24-1AC c-3
AM27PS181DMB | D-24-1AC B-3
AM27PS281DM D-24-1AA c-3
AM27PS281DMB | D-24-1AA B-3
75ns AM27PS181FM F-24-1 c3 ML
AM27PS181FMB | F-24-1 B-3
AM27PS181LM L-32-2 c-3
AM27PS181LMB | L-32-2 B-3

Notes: 1. P = Molded DIP, D = Hermetic DIP, L = Chip-Pak, F = Cerpak. Number following letter is
number of leads. AC = 600 mil center package. AA = 300 mil center package.
2. Levels C-1 and C-3 conform to MIL-STD-883, Class C.
Levels B-1 and B-3 conform to MIL-STD-883, Class B.
3. See Operating Range Table.
4. This package will be available soon. Consult factory.

This device is also available in die form selected to commercial and military specifications. Pad layout
and bonding diagram available upon request.
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AmM27S184A « Am27S5185A
Am275184 « Am275185

8192-Bit Generic Series Bipolar IMOX™ PROM
(2048 x 4 bits with ultra fast access time)

DISTINCTIVE CHARACTERISTICS FUNCTIONAL DESCRIPTION

o Ultra fast access time “A” version (35ns max) — The Am27S184A and Am27S185A, Am27S184 and
Fast access time Standard version (50ns max) — Am27S185 are high speed electrically programmable
allow tremendous system speed improvements Schottky read only memories. Organized in 2048 x 4

configuration, they are available in both open collector
(Am27S184A and Am27S184) and three-state
(Am27S185A and Am27S185) output versions. After

o Platinum-Silicide fuses guarantee high reliability, fast
programming and exceptionally high programming yields

O,
(tvp > 98%) . . programming, stored information is read on outputs Oy-O3
® AC performance is factory tested utilizing programmed by applying unique binary addresses to Ag-Aqg and holding
test words and columns the chip select input, CS LOW. If the chip select input
e Voltage and temperature compensated providing goes to a logic HIGH, Oy-03 go to the OFF or high impe-
extremely flat AC performance over military range dance state.

e Member of generic PROM series utilizing standard
programming algorithm BLOCK DIAGRAM

These 8K PROMs are members of an Advanced PROM ::g: LA L/
A, 0—
A; O— TEST ROW 0

e 100% MIL-STD-883C assurance testing
e Guaranteed to INT-STD-123 oA
Ag O— §
GENERIC SERIES CHARACTERISTICS :: g: 128X 64 b
10F128 | N FUSE ARRAY -
3

NWNT0D 1S31

series incorporating common electrical characteristics and
programming procedures. All parts in this series are pro-
duced with a fusible link at each memory location storing a
logic LOW and can be selectively programmed to a logic TEST oW !

HIGH by applying appropriate voltages to the circuit. {} {} {} {}

All parts are fabricated with AMD’s fast programming highly A1o O—
reliable Platinum-Silicide Fuse technology. Utilizing easily Lo P ::> QUAD 1 OF 16 MULTIPLEXER
implemented programming (and common programming :‘Z DECODER
personality card sets) these products can be rapidly ¢
programmed to any customized pattern. Extra test words & °_°D
are pre-programmed during manufacturing to insure
extremely high field programming yields, and produce }f
excellent parametric correlation. BPM-106 o o o2 o,
Platinum-Silicide was selected as the fuse link material to
achieve a vyell controlled melt rate resuiting in large CONNECTION DIAGRAMS — Top Views
non-conductive gaps that ensure very stable long-term . ™
reliability. Extensive operating testing has proven that this Chip-Pak
low-field, large-gap technology offers the best reliability for oip L-28-2
fusible link PROMs. ¢z g g 8¢
Common design f i i i iti Al 181 Ve SHEEE
gn features include active loading of all critical 3 2 o1
AC paths regulated by a built-in temperature and voltage As[] 2 v * A
compensated bias network to provide excellent parametric A3 16 ] As ne A
performance over MIL supply and temperature ranges. A e 15 [ 4 A A
Selective feedback techniques have been employed to nls w0 2 e
minimize delays through all critical paths. mls who 2o e
These PROMs are manufactured using Advanced Micro A‘ d- b o‘ A e
Devices’ selective oxidation process, IMOX™, This : 2 o o
advanced process permits an increase in density and a Aol]s nos o o
decrease in internal capacitance resulting in the fastest GND [ o o []¢s '
possible PROMs. e o
BPM-108 HHH N
¢ 2 ¢18 ¢
Note: Pin 1is marked for orientation. BPM-257

IMOX is a trademark of Advanced Micro Devices, Inc.

Chip-Pak is a trademark of Advanced Micro Devices, Inc. 2.87
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MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature —65t0 +150°C
Temperature (Ambient) Under Bias —55t0 +125°C
Supply Voltage to Ground Potential (Pin 18 to Pin 9) Continuous -0.5t0 +7.0V
DC Voltage Applied to Outputs (Except During Programming) —0.5V to +Vgg max
DC Voltage Applied to Outputs During Programming 21V
Output Current into Outputs During Programming (Max Duration of 1 sec) 250mA
DC Input Voltage —0.5t0 +5.5V
DC Input Current —30to +5mA
OPERATING RANGE
Range Vee Temperature LOGIC SYMBOL
coML 475105.25V Ta=0to +75°C
MIL 451055V To = —55t0 +125°C PO ¢
7 — A,
44— A;
3— A
2 ——] As cs jo— 10
11— A
17 ——{ A7
16 —— Ag
15— Ag
8 — Ay O 0 O 0
. 1T
Vcc=Pin18 1“1 12 oon
GND = Pin9 BPM-107
ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Unless Otherwise Noted)
2 . 137 Typ
Parameters Description Test Conditions Min (Note 1) Max Units
VoH (Note 2) Output HIGH Voltage xlcilc:vl::::l:,r l\(zr = —-2.0mA 24 Volts
VoL Output LOW Voltage x&C:V':”':':; '\(/7"': = 16mA 0.50 Volts
Guaranteed input logical HIGH :
ViH Input HIGH Level voltage for all inputs (Note 3) 2.0 Volts
Guaranteed input logical LOW
Vic Input LOW Level voltage for all inputs (Note 3) 08 Volts
I Input LOW Current Ve = MAX, Vi = 0.45V -0.020 -0.250 mA
i Input HIGH Current Vee = MAX, VIN = Voo 40 nA
Isc (Note 2) Output Short Circuit Current | Voe = MAX, Voyt = 0.0V (Note 4) -20 —-45 -90 mA
Icc Power Supply Current ng‘i“;; :XGND' 105 150 mA
\/] Input Clamp Voltage Vece = MIN, |y = —18mA -1.2 Volts
Ve = MAX Vo =Vec 40
I Output Leakage Current cc A
CEX P 9 VGs = 24V Vo = 0.4V —a0 g
CiN Input Capacitance ViN = 2.0V @ f = 1MHz (Note 5) 5.0 pF
Cout Output Capacitance VouT = 2.0V @ f = 1MHz (Note 5) 8.0
Notes: 1. Typical limits are at Vo = 5.0V and Tp = 25°C.

2. This applies to three-state devices only.

3. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise.
Do not attempt to test these values without suitable equipment.

4. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second.
5.

. These parameters are not 100% tested, but are periodically sampled.
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Am27S184A/S185A/S184/S185
SWITCHING CHARACTERISTICS

OVER OPERATING RANGE
Typ Max
5V 25°C COM'L MIL

Parameters Description - Test Conditions A | STD| A | STD| A | STD Units

taA Address Access Time 28 30 35 50 45 55 ns

- AC Test Load
teA Enable Access Time (See Notes 1,2, 3) 10 10 25 25 30 30 ns
teR Enable Recovery Time 10 10 25 25 30 30 ns

Notes: 1. taa is tested with switch S¢ closed and C = 30pF.
2. Foropen collector outputs, tga and tggR are tested with S¢ closed to the 1.5V output level. Cy = 30pF.
3. For three-state outputs, tga is tested with Ci. = 30pF to the 1.5V level; Sq is open for high impedance to HIGH tests and closed for high
impedance to LOW tests. tgR is tested with C. = 5pF. HIGH to high impedance tests are made with S1 open to an output voltage of Vo — 0.5V;
LOW to high impedance tests are made with Sy closed to the VoL + 0.5V level.

SWITCHING WAVEFORMS
3.0V
Ag-Atg E% 1.5V
ov
cs % N 1.5V
l\—-— ov

—— R

ore, ——— YK BR\\\\ U7/
; /114
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Note: Leve! on output while CS is HIGH is determined externally.
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.
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Am27S184A/S185A/5184/S185

PROGRAMMING

This entire Generic PROM Series is manufactured with a con-
ductive Platinum-Silicide link at each bit location. The output of
the memory with the link in place is LOW. To program the de-
vice, the fusible links are selectively opened.

The fusible links are opened one at a time by passing current
through them from a 20 volt supply which is applied to one
memory output after the CS input is a logic HIGH. Current is
gated through the addressed fuse by raising the CS input from a
logic HIGH to 15 volts. After 50usec, the 20 volt supply is
removed, the chip is enabled, and the output level sensed to
determine if the link has opened. Most links will open within
50usec. Occasionally a link will be stronger and require addi-
tional programming cycles. The recommended duration of addi-
tional programming periods is 5msec. If a link has not opened
after a total elapsed programming time of 400msec, further pro-
gramming of the device should not be attempted. Successive
links are programmed in the same manner until all desired bit
locations have been programmed to the HIGH level.

Typical current into an output during programming will be ap-
proximately 180mA until the fuse link is opened, after which the

current drops to approximately 90mA. Current into the CS pin
whenitis raised to 15 volts is typically 1.5mA.

The memories may become hot during programming due to the
large currents being passed. Programming cycles should not be
applied to one device more than 5 seconds to avoid heat dam-
age. If this programming time is exceeded, all power to the chip
including Vcc should be removed for a period of 5 seconds after
which programming may be resumed.

When all programming has been completed, the data content of
the memory should be verified by sequentially reading all words.
Occasionally this verification will show that an extra undesired
link has been fused. Should this occur, immediately check the
programming equipment to make sure that all device pins are
firmly contacting the programming socket, that the input signal
levels exhibit sufficient noise margins, and that the programming
voltages are within the specified limits. All of these conditions
must be maintained during programming. AMD PROMSs are
thoroughly tested to minimize unwanted fusing; fusing extra bits
is generally related to programming equipment problems.

PROGRAMMING PARAMETERS

Parameters Description Min Max Units
Veep V¢ During Programming 5.0 5.5 Volts
ViHp Input HIGH Level During Programming 2.4 5.5 Volts
Vitp Input LOW Level During Programming 0.0 0.45 Volts
Vcsp CS Voltage During Programming 14.5 15.5 Volts
Vop Output Voltage During Programming 19.5 20.5 Volts
Vonp Voltage on Outputs Not to be Programmed 0 Veep + 0.3 Volts
lonp Currentinto Outputs Not to be Programmed 20 mA
d(Vop)/dt Rate of Output Voltage Change 20 250 Vipsec
d(Vesp)/dt Rate of CS Voltage Change 100 1000 V/usec
tp Programming Period — First Attempt 50 100 unsec

Programming Period — Subsequent Attempts 5.0 15 msec

Notes: 1. All delays between edges are specified from completion of the first edge to beginning of the second edge; i.e., not to the midpoints.
2. Delaysty, tp, t3 and t4 must be greater than 100ns; maximum delays of 1usec are recommended to minimize heating during programming.
3. During ty, a user defined period, the output being programmed is switched to the load R and read to determine if additional pulses are required.
4. Outputs not being programmed are connected to Vonp through resistor R which provides output current limiting.

PROGRAMMING WAVEFORMS
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Am27S184A/S185A/S184/S5185

PROM PROGRAMMING EQUIPMENT INFORMATION

The PROM Programming Equipment from the following manufacturers has been evaluated and approved by AMD:

Source and Datal/O Pro-Log Corporation International Kontron Electronic, Inc. | Digelec, Inc. Stag Systems, Inc.

Location 10525 Willows Rd. N.E. 2411 Garden Road Microsystems, Inc. 630 Price Avenue 7335 E. Acoma Dr. 528-5 Weddell Dr.
Redmond, WA 98052 Monterey, CA 93940 11554 C. Avenus Redwood City, Scottsdale, AZ 85260 Sunnyvale, CA 94086

Auburn, CA 85603 CA 94063

Programmer Model 5,7,and 9 M900, M9G0B, M910, | IM1010 MPP-80 UPP-801 UPP-803 |PPX

Model(s) Systems 17, 19,29 & 100 | M920, and M980

AMD Generic 909-1286-1 Rev H* PM 9058 IM AMDGEN1 MOD 14 PM 102 FAM-12  (PM 2000

Bipolar PROM 919-1286-1 Rev H* Code 90

Personality Unipak Rev H*

Module (Code 1606)

Am27S184A/185A PA 18-8 and

AM275184/185 715-1616 2048 x 4(L) IM 2048 x 4-18-AMD | SA 4-4 B 2048 x 4/18 DiS-211AM | DA23 AM 140-3

* Rev shown is minimum approved revision.

OBTAINING PROGRAMMED UNITS

Programmed devices may be purchased from your distributor
or Advanced Micro Devices. The program data should be
submitted in the form of a punched paper tape and must be
accompanied by a written truth table. The punched tape can be
delivered with your order or may be transmitted over a TWX

machine or a time-sharing terminal. ASCIl BPNF is our pre-
ferred paper tape format.

Truth tables are also acceptable, but are much less desirable
especially for larger density PROMSs. Submission of a truth table
requires the generation of a punched paper tape at the
distributor or factory resulting in longer lead times, greater
possibility of error, and higher cost.

ORDERING INFORMATION
Order Code
Package Screening Operating

Speed Open Type Flow Code Range

Selection Collector Three-State (Note 1) (Note 2) (Note 3)
AM27S184APC AM27S185APC P-18-1 C-1
AM27S184APCB AM27S185APCB P-18-1 B-1

35ns AM27S184ADC AM27S185ADC D-18-1 C-1 COML
AM27S184ADCB AM27S185ADCB D-18-1 B-1
AM27S184ALC AM27S185ALC 1:28-2 C-1
AM27S184ALCB AM27S185ALCB L-28-2 B-1
AM275184ADM AM27S185ADM D-18-1 C-3
AM27S184ADMB AM27S185ADMB D-18-1 B-3

45ns AM27S184ALM AM275185ALM L-28-2 Cc-3 MIL

AM27S184ALMB AM27S185ALMB L-28-2 B-3
AM27S184AFM AM27S185AFM (Note 4) C-3
AM27S184AFMB AM27S185AFMB (Note 4) B-3
AM27S184PC AM27S185PC P-18-1 C-1
AM27S5184PCB AM27S185PCB P-18-1 B-1

50ns AM275184DC AM275185DC D-18-1 C-1 COML
AM27S184DCB AM275185DCB D-18-1 B-1
AM27S184LC AM275185LC L-28-2 C-1
AM27S184LCB AM27S185LCB L-28-2 B-1
AM27S184DM AM27S185DM D-18-1 c-3
AM27S184DMB AM275185DMB D-18-1 B-3

55ns AM27S184LM AM27S5185LM L-28-2 Cc-3 MIL
AM27S184LMB AM27S185LMB L-28-2 B-3
AM27S184FM AM27S185FM (Note 4) C-3
AM27S184FMB AM27S185FMB (Note 4) B8-3
Notes: 1. P = Molded DIP, D = Hermetic DIP, L = Chip-Pak. Number following letter is number of leads.

2. Levels C-1 and C-3 conform to MIL-STD-883, Class C.
Levels B-1 and B-3 conform to MIL-STD-883, Class B.

3. See Operating Range Table.

4. Consult factory for flat package outline drawings.

This device is also available in die form selected to commercial and military specifications. Pad layout and bonding
diagram available upon request.
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Am271.5184

e Am27L.S185

8192-Bit Generic Series Bipolar IMOX™ PROM
(2048 x 4 bits with low power dissipation)

DISTINCTIVE CHARACTERISTICS

o Excellent performance over the full military and
commercial ranges
Low power dissipation
Platinum-Silicide fuses guarantee high reliability, fast
programming and exceptionally high programming yields
(typ > 98"/0)
AC performance is factory tested utilizing programmed
test words and columns
e Voltage and temperature compensated providing
extremely flat AC performance over military range
Member of generic PROM series utilizing standard
. programming algorithm

® 100% MIL-STD-883C assurance testing

e Guaranteed to INT-STD-123

FUNCTIONAL DESCRIPTION

The Am27LS184 and Am27LS185 are high speed elec-
trically programmable Low-Power Schottky read only
memories. Organized in the industry standard 2048 x 4
configuration, they are available in both open collector
Am27LS184 and three-state Am27LS185 output versions.
After programming, stored information is read on outputs
Og-0O3 by applying unique binary addresses to Ag-A4g and
holding the chip select input CS LOW. If the chip select
input goes to a logic HIGH, Op-O3 go to the off or high-
impedance state.

BLOCK DIAGRAM

COLUMN TEST RAIL

GENERIC SERIES CHARACTERISTICS

series incorporating common electrical characteristics and
programming procedures. All parts in this series are pro-
duced with a fusible link at each memory location storing a
logic LOW and can be selectively programmed to a logic
HIGH by applying appropriate voltages to the circuit.

All parts are fabricated with AMD's fast programming highly
reliable Platinum-Silicide Fuse technology. Utilizing easily
implemented programming (and common programming
personality card sets) these products can be rapidly
programmed to any customized pattern. Extra test words
are pre-programmed during manufacturing to insure
extremely high field programming yields, and produce
excellent parametric correlation.

Platinum-Silicide was selected as the fuse link material to
achieve a well controlled melt rate resulting in large
non-conductive gaps that ensure very stable long-term
reliability. Extensive operating testing has proven that this
low-field, large-gap technology offers the best reliability for
fusible link PROMs.

Common design features include active loading of all critical
AC paths regulated by a built-in temperature and voltage
compensated bias network to provide excellent parametric
performance over MIL supply and temperature ranges.
Selective feedback techniques have been employed to
minimize delays through all critical paths.

These PROMs are manufactured using Advanced Micro
Devices’ selective oxidation process, IMOX™. This
advanced process permits an increase in density and a
decrease in internal capacitance resulting in the fastest
possible PROMs.

These 8K PROMs are members of an Advanced PROM
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Note: Pin 1 is marked for orientation

IMOX is a trademark of Advanced Micro Devices, Inc.
Chip-Pak is a trademark of Advanced Micro Devices, Inc.
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Am27LS184/LS185
MAXIMUM RATINGS (Above which the useful life may be impaired)

2. This applies to three-state devices only.

3. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise.

Do not attempt to test these values without suitable equipment.
4. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second.
5. These parameters are not 100% tested, but are periodically sampled.

2-93

Storage Temperature —65to +150°C
Temperature (Ambient) Under Bias —55t0 +125°C
Supply Voltage to Ground Potential (Pin 18 to Pin 9) Continuous ~-0.5t0 +7.0V
" DC Voltage Applied to Outputs (Except During Programming) —0.5V to +Vgc max
DC Voltage Applied to Outputs During Programming 21V
Output Current into Outputs During Programming (Max Duration of 1 sec) 250mA
DC Input Voltage —0.5t0 +5.5V
DC Input Current —30to +5mA
OPERATING RANGE
Range Vee Temperature LOGIC SYMBOL
COM'L 4.75105.25V Tao=0to +75°C
MIL 4.5t05.5V Tc = -55t0 +125°C 2____- :0
77— A
4 —— A,
3—A,
22— As 2048 x 4 PROM cs jo— 10
1 —— A
177 — A,
16 ——— Ag
15 ——] Ag
8 —— Ay O O 0, 03
VCC - Pln 18 14 13 12 "
GND =Pin9 BPM-139
ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Unless Otherwise Noted)
Typ
Parameters Description Test Conditions Min (Note 1) Max Units
Vce = MIN, loy = —2.0mA
VoH (Note 2 Output HIGH Voltage cc » OH 24 Volts
'oH (Note 2) utpi g Vin = Vg or Vi
Vee = MIN, lg. = 16mA
VoL Output LOW Voltage Vin = Vi or ViL 0.50 Volts
Guaranteed input logical HIGH
Vin Input HIGH Level voltage for all inputs (Note 3) 20 Volts
Guaranteed input logical LOW
Vie Input LOW Level voltage for all inputs (Note 3) 08 Volts
he Input LOW Current Vee = MAX, VN = 0.45V —0.020 -0.250 mA
1T} Input HIGH Current Vee = MAX, Vin = Vee 40 pA
Igc (Note 2) Output Short Circuit Current | Vcc = MAX, Vout = 0.0V (Note 4) -20 —45 —-90 mA
lec Power Supply Current Allinputs = GND, Vg = MAX 80 125 mA
Vi Input Clarrip Voltage Vee = MIN, )y = —18mA -1.2 Volts
Veo = MAX Vo =Vce 40
I Output Leakage Current —
CEX i ge e Ves =24V Vo = 0.4V ~a0 uA
CiN Input Capacitance Vin = 2.0V @ f = 1MHz (Note 5) 5 oF
Cout Output Capacitance Vout = 2.0V @ f = 1MHz (Note 5) 8
Notes: 1. Typical limits are at Voc = 5.0V and Ta = 25°C.




Am27LS184/LS185
SWITCHING CHARACTERISTICS OVER OPERATING RANGE

Typ Max
5V
Parameter Description Test Conditions 25°C COM’L MIL Units
taa " Address Access Time 40 60 65 ns
- AC Test Load
2 3
tea Enable Access Time (See Notes 1-3) 10 5 0 ns
ter Enable Recovery Time 10 25 30 ns

Notes: 1. tap is tested with switch Sq closed and C|_ = 30pF.
2. For open collector outputs, tga and tgg are tested with Sy closed to the 1.5V output level. C| = 30pF.
3. For three state outputs, tga is tested with C| = 30pF to the 1.5V level; S is open for high impedance to HIGH tests and closed for high

impedance to LOW tests. tgg is tested with C; = 5pF. HIGH to high impedance tests are made with S open to an output voltage of Vg — 0.5V;
LOW to high impedance tests are made with S¢ closed to the Vg + 0.5V level.

SWITCHING CHARACTERISTICS

l M J 1.5v

| /| N

’_—.ER‘.l V, - 0.5v |"EA—ﬂ A7/

ovos AN\\\\ 7/ A
/\/\/\/l\ Y/
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Note: Level on output while CS is HIGH is determined externally.
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Am27LS184/LS185

PROGRAMMING

The Am27LS184 and Am27LS185 are manufactured with a
conductive Platinum-Siticide link at each bit location. The output
of the memory with the link in place is LOW. To program the de-
vice, the fusible links are selectively opened.

The fusible links are opened one at a time by passing current
through them from a 20 volt supply which is applied to one
memory output after the CS input is a logic HIGH. Current is
gated through the addressed fuse by raising the CS input from a
logic HIGH to 15 volts. After 50usec, the 20 volt supply is re-
moved, the chip enabled, and the output level sensed to deter-
mine if the link has opened. Most links will open within S0usec.
Occasionally a link will be stronger and require additional pro-
gramming cycles. The recommended duration of additional pro-
gramming periods is 5msec. if a link has not opened after a total
elapsed programming time of 400msec, further programming of
the device should not be attempted. Successive links are pro-
grammed in the same manner until all desired bit locations have
been programmed to the HIGH level.

Typical current into an output during programming will be ap-
proximately 180mA until the fuse link is opened, after which the

current drops to approximately 90mA. Current into the cs pin
whenitis raised to 15 volts is typically 1.5mA.

The memories may become hot during programming due to
the large currents being passed. Programming cycles should
not be applied to one device more than 5 seconds to avoid
heat damage. If this programming time is exceeded, all power
to the chip including V¢ should be removed for a period of 5
seconds after which programming may be resumed.

When all programming has been completed, the data content
of the memory should be verified by sequentially reading all
words. Occasionally this verification will show that an extra
undesired fink has been fused. Should this occur, immediately
check the programming equipment to make sure that all de-
vice pins are firmly contacting the programming socket, that
the input signal levels exhibit sufficient noise margins, and
that the programming voltages are within the specified limits.
All of these conditions must be maintained during program-
ming. AMD PROMs are thoroughly tested to minimize un-
wanted fusing; fusing extra bits is generally related to pro-
gramming equipment problems.

PROGRAMMING PARAMETERS

Parameters Description Min Max Units
Veer Ve During Programming 5.0 5.5 Volts
Vivp Input HIGH Level During Programming 24 5.5 Vaolts
ViLp Input LOW Level During Programming 0.0 0.45 Volts
Vcsp CS Voltage During Programming 14.5 15.5 Volts
Vop Output Voltage During Programming 19.5 20.5 Volts
Vonp Voltage on Outputs Not to be Programmed 0 Vcep + 03 Volts
lonp Current into Outputs Not to be Programmed 20 mA
d(Vop)/dt Rate of Output Voltage Change 20 250 Vipsec
d(Vggp)/dt Rate of CS, Voltage Change 100 1000 V/psec
tp Programming Period — First Attempt 50 100 usec

Programming Period - Subsequent Attempts 5.0 15 msec

Notes: 1. All delays between edges are specified from completion of the first edge to beginning of the second edge; i.e., notto the midpoints.
2. Delays ty, tp, t3 and t4 must be greater than 100ns; maximum delays of 1usec are recommended to minimize heating during programming.
3. During t, a user defined period, the output being programmed is switched to the load R and read to determine if additional pulses are

required.

4. Qutputs not being programmed are connected to Vonp through resistor R which provides output current limiting.

PROGRAMMING WAVEFORMS
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Am27LS184/1.5185

PROM PROGRAMMING EQUIPMENT INFORMATION

The PROM Programming Equipment from the following manufacturers has been evaluated and approved by AMD:

Source and Data /O Pro-Log Corporation International Kontron Electronic, Inc. | Digelec, Inc. Stag Systems, Inc.
Location 10525 Willows Rd. N.E. | 2411 Garden Road Microsystems, Inc. 630 Price Avenue 7335 E. Acoma Dr. 528-5 Weddell Dr.
Redmond, WA 98052 | Monterey, CA 83940 11554 C. Avenue Redwood City, Scottsdale, AZ 85260 Sunnyvale, CA 94086
Auburn, CA 95603 CA 94063
Programmer Model 5,7 and 9 M900, M900B, M910, | IM1010 MPP-80 UPP-801 UPP-803 | PPX
Model(s) Systems 17, 19, 29 M920, and M980 .
' and 100
AMD Generic 909-1286-1 Rev H* PM 9058 IM AMDGEN1 MOD 14 PM 102 FAM-12 | PM 2000
Bipolar PROM 919-1286-1 RevH* Code 90
Personality
Module
Am27LS184 715-1616 PA 18-8 and IM2048x4-18-AMD | SA4-4B2048x4/18 |DIS-211AM | DA23 AM 140-3
Am27LS5185 2048 x 4(L)

*Rev shown is minimum approved revision.

OBTAINING PROGRAMMED UNITS

Programmed devices may be purchased from your distributor
or Advanced Micro Devices. The program data should be
submitted in the form of a punched paper tape and must be
accompanied by a written truth table. The punched tape can be

Truth tables are also acceptable, but are much less desirable
especially for larger density PROMs. Submission of a truth table
requires the generation of a punched paper tape at the
distributor or factory resulting in longer lead times, greater

delivered with your order or may be transmitted over a TWX

machine or a time-sharing terminal. ASCIl BPNF is our pre-
ferred paper tape format.

possibility of error, and higher cost.

ORDERING INFORMATION
Order Code Package Screening | Operating

Speed Open Type Flow Code Range

Selection Collector Three-State (Note 1) (Note 2) (Note 3)
AM27L.S184PC AM27LS185PC P-18-1 C-1
AM27LS184PCB AM27L.S185PCB P-18-1 B-1

60ns AM271.5184DC AM27L.5185DC D-18-1 C-1 COML
AM27LS184DCB AM27L.5185DCB D-18-1 B-1
AM27LS184LC AM27LS185LC L-28-2 C-1
AM27LS184LCB AM27LS185L.CB L-28-2 B-1
AM27LS184DM AM27L.5185DM D-18-1 Cc-3
AM27L.5184DMB AM27LS185DMB D-18-1 B-3

65ns AM27LS184LM AM27LS185LM L-28-2 C-3 MIL

AM270.S184LMB AM27L.S185LMB L-28-2 B-3
AM27L.S184FM AM27LS185FM (Note 4) C-3
AM27LS184FMB AM27LS185FMB (Note 4) B-3

Notes: 1. P = Molded DIP, D = Hermetic DIP, L = Chip-Pak. Number following letter is number of leads.
2. Levels C-1 and C-3 conform to MIL-STD-883, Class C.

Leveis B-1 and B-3 conform to MIL-STD-883, Class B.

3. See Operating Range Table.

4. Consult factory for flat package outline drawings.

This device is also available in die form selected to commercial and military specifications. Pad layout and bonding
diagram available upon request.




Am27PS185

8192-Bit Generic Series Bipolar IMOX™ PROM
(2048 x 4 bits with power-down via CS)

DISTINCTIVE CHARACTERISTICS

o Fast access time (60ns max) allows system speed
improvements

' @ 50% power savings on deselected parts — enhances
reliability through total system heat reduction

® Plug in replacement for industry standard product — no
board changes required

® Platinum-Silicide fuses guarantee high reliability, fast
programming and exceptionally high programming yields
(typ > 98%)

® AC performance is factory tested utilizing programmed
test rows and columns

o Voltage and temperature compensated providing
extremely flat AC performance over military range

o Member of generic PROM series utilizing standard
programming algorithm

® 100% MIL-STD-883C assurance testing
e Guaranteed to INT-STD-123

FUNCTIONAL DESCRIPTION

The Am27PS185 is a high speed electrically programmable
Schottky read only memory. Organized in the industry
standard 2048 x 4 configuration, it is available in the three-
state (Am27PS185) output version. After programming,
stored information is read on outputs Og-O4 by applying
unique binary addresses to Ag-Aqq and holding the chip
select input CS LOW. If the chip select input goes to a logic
HIGH, Op-0O3 go to the OFF or high-impedance state, and
Icc is reduced by 50%.

GENERIC SERIES CHARACTERISTICS

The Am27PS185 is a member of an Advanced PROM
series incorporating common electrical characteristics and
programming procedures. All parts in this series are pro-
duced with a fusible link at each memory location storing a
logic LOW and can be selectively programmed to a logic
HIGH by applying appropriate voltages to the circuit.

All parts are fabricated with AMD’s fast programming highly
reliable Platinum-Silicide Fuse technology. Utilizing easily
implemented programming (and common programming
personality card sets) these products can be rapidly
programmed to any customized pattern. Extra test words
are pre-programmed during manufacturing to insure
extremely high field programming yields, and produce
excellent parametric correlation.

Platinum-Silicide was selected as the fuse link material to
achieve a well controlled melt rate resulting in large
non-conductive gaps that ensure very stable long-term
reliability. Extensive operating testing has proven that this
low-field, large-gap technology offers the best reliability for
fusible link PROMs.

Common design features include active loading of all critical
AC paths regulated by a built-in temperature and voltage
compensated bias network to provide excellent parametric
performance over MIL supply and temperature ranges.
Selective feedback techniques have been employed to
minimize delays through all critical paths.

These PROMs are manufactured using Advanced Micro
Devices’ selective oxidation process, IMOX™. This
advanced process permits an increase in density and a
decrease in internal capacitance resulting in the fastest
possible PROMs.
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COLUMN TEST RAIL
Ay O— §
" 07 i 128X 64 7
A70~1 10F128 E FUSE ARRAY f
A ROW
A:g: DECODER 2 =
£
A, O] z
Ay 0— TEST ROW 0
TEST ROW 1
[T
A, 10F16 |
COLUMN QUAD 1 OF 16 MULTIPLEXER
A,0—] pecooer
Ay O—
S o—oD
BPM-106 Eoo o, o, 0,
CONNECTION DIAGRAMS - Top Views
DIP Chip-Pak™
L-28-2
¢y 8 8y
-/ I ot Ot O
A []® 18 [ Ve 7 1 =
Ag Ay
a2 17 [ A
NC Ay
A ] 3 16 [] As
Ay Ay
A ] s 15[ Ag
Ay NG
A T)s 14 [ %
™ NC
A 6 13 o
gs 1 o a Ne
7 12 [Jo.
Az E :I 2 Az Og
A [}
0 []8 1[0y ” o
GND [ wl]cs o
NC 2
i
BPM-108 ¢ g g3 S
BPM-257

Note: Pin 1is marked for orientation.

IMOX is a trademark of Advanced Micro Devices, Inc.
Chip-Pak is a trademerk of Advanced Micro Devices, Inc.
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Am27PS185
MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature —65to +150°C
Temperature (Ambient) Under Bias —-55to0 +125°C
Supply Voltage to Ground Potential (Pin 18 to Pin 9) Continuous —0.5t0 +7.0V
DC Voltage Applied to Outputs (Except During Programming) —0.5V to +Vgc max
DC Voltage Applied to Outputs During Programming 21V
Output Currentinto Outputs During Programming (Max Duration of 1 sec) 250mA
DC Input Voltage -0.5t0 +5.5V
DC Input Current —30to +5mA
OPERATING RANGE
LOGICSYMBOL o
Range Vee Temperature s —] A
CcoML 4.75105.25V Ta = Oto +75°C . — o
0, 3 A,
MIL 4.5105.5V Tc = —55t0 +125°C 2 A: cs lo— 10
1 Ag
17 ——{ Ar
16 — A,
15 ——J AZ
8 Asp O O 0 0
Vcc= Pin 18 T ' I l
GND = Pin9 1@ 13 12 1 BPM-107
ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Unless Otherwise Noted)
Typ
Parameters Description Test Conditions Min (Note 1) Max Units
Vec = MIN, loy = —2.0mA
\ Output HIGH Voltage 2.4 Volts
OoH uw a0 ViN = ViH or ViL
Vece = MIN, IpL = 16mA
VoL Output LOW Voltage Ving = Vig o Vig 0.50 Volts
Guaranteed input logical HIGH
ViH4 Input HIGH Level voltage for allinputs 20 Volts
Guaranteed input logical LOW
ViL Input LOW Level voltage for all inputs 0.8 Volts
e Input LOW Current Ve = MAX, VN = 0.45V -0.020 —-.250 mA
hH Input HIGH Current Voo = MAX, V)N = Ve 40 uA
Isc Output Short Circuit Current | Vg = MAX, VoyT = 0.0V (Note 2) -15 —40 -90 mA
Allinputs = GND 105 150
lec Power Supply Current — mA
Cs =27V All other inputs = GND 50 75
Vi Input Clamp Voltage Vee = MIN, iy = —18mA -1.2 Volts
Voe = MAX Vo =Vce 40
) Output Leakage Current b A
cEX tp g Vgs = 24V Vo =04V -40 3
CiIN Input Capacitance VIN = 2.0V @ f = 1MHz (Note 3) 5 E
pl
Cout Output Capacitance Vout = 2.0V @ f = 1IMHz (Note 3) 8
Notes: 1. Typical limits are at Voo = 5.0V and T = 25°C.
2. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second.
3. These parameters are not 100% tested, but are periodically sampled.
SWITCHING CHARACTERISTICS OVER OPERATING RANGE Typ Max
Parameter Description Test Conditions 5V25°C | COML MIL Units
taa1 Address Access Time teas = 25ns 28 50 55 ns
taa2 Power Switched Address Access Time teas = Ons Teslt\foad 41 60 65 ns
Fig.1-3,5
tea Enable Access Time taAEs = Ons (Notes 1,4 and 5) 41 60 65 ns
ter Enable Recovery Time 10 25 30 ns

Notes: 4. taa is tested with switch Sq closed and C| = 30pF.
5. tga is tested with C| = 30pF to the 1.5V level; Sy is open for high impedance to HIGH tests and closed for high impedance to LOW tests. tgg is

tested with C|_ = 5pF. HIGH to high impedance tests are made with S1 open to an output voltage of Vou —0.5V with S open; LOW-to-HIGH
impedance tests are made to the Vg +0.5V level with Sy closed.
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SWITCHING WAVEFORMS
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POWER SWITCHING
The Am27PS185 is a power switched device. When the chip 1. When the Am27PS185 is selected by a low leve!l on CS, a

is selected, important internal currents increase from small idling current surge is placed onthe V5 supply due to the power-up
or standby values to their larger selected values. This transition feature. In order to minimize the effects of this current tran-
occurs very rapidly, meaning that access times from the sient, it is recommended that a 0.1uf ceramic capacitor be
powered-down state are only slightly slower than from the connected from pin 18 to pin 9 at each device. (See Figure 4.)
powered-up state. Deselected, loc is reduced to half its full 2. Address access time (t5) can be optimized if a chip enable
operating amount. Due to this unique feature, there are special set-up time (tgpg) of greater than 25ns is observed. Negative
considerations which should be followed in order to optimize set-up times on chip enable (tzpg < 0) should be avoided.
performance: (For typical and worse case characteristics see Figure 5.)
Typical lycc Current Surge without 0.1uf Typical lycc Current Surge with 0.1uf
(lvce is Current Supplied by Voc Power Supply) (lvcc is Current Supplied by Vo Power Supply)
'
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PROGRAMMING

The Am27PS185 is manufactured with conductive Platinum-
Silicide link at each bit location. The output of the memory with
the link in place is LOW. To program the device, the fusible links
are selectively opened.

The fusible links are opened one at a time by passing current

through them from a 20 volt supply which is applied to one’

memory output after the CS input is a logic HIGH. Current is
gated through the addressed fuse by raising the CS input from a
logic HIGH to 15 volts. After 50usec, the 20 volt supply is
removed, the chip enabled, and the output leve! sensed to de-
termine if the link has opened. Most links will open within 50
usec. Occasionally a fink will be stronger and require additional
programming cycles. The recommended duration of additional
programming periods is 5msec. If a link has not opened after a
total elapsed programming time of 400msec, further pro-
gramming of the device should not be attempted. Successive
links are programmed in the same manner until all desired bit
locations have been programmed to the HIGH level.

Typical current into an output during programming will be ap-
proximately 180mA until the fuse link is opened, after which the

current drops to approximately 90mA. Current into the CS pin
when it is raised to 15 volts is typically 1.5mA.

The memories may become hot during programming due to the
large currents being passed. Programming cycles should not be
applied to one device more than 5 seconds to avoid heat dam-
age. If this programming time is exceeded, all power to the chip
including Vg should be removed for a period of 5 seconds after
which programming may be resumed.

When all programming has been completed, the data content of
the memory should be verified by sequentially reading all words.
Occasionally this verification will show that an extra undesired
link has been fused. Should this occur, immediately check the
programming equipment to make sure that all device pins are
firmly contacting the programming socket, that the input signal
levels exhibit sufficient noise margins, and that the programming
voltages are within the specified limits. All of these conditions
must be maintained during programming. AMD PROMSs are
thoroughly tested to minimize unwanted fusing; fusing extra bits
is generally related to programming equipment problems.

PROGRAMMING PARAMETERS

Parameters Description Min Max Units
Veep Vg During Programming 5.0 55 Volts
ViHp Input HIGH Level During Programming 2.4 5.5 Volts
ViLp Input LOW Level During Programming 0.0 0.45 Volts
Vesp CS Voltage During Programming 14.5 15.5 Volts
Vop Output Voltage During Programming 19.5 20.5 Volts
Vonp Voltage on Outputs Not to be Programmed 0 Veep + 0.3 Volts
loNP Current into Outputs Not to be Programmed 20 mA
d(Vop)/dt Rate of Output Voltage Change 20 250 Viusec
d(Vgsp)/dt Rate of CS, Voltage Change 100 1000 V/usec
tp Programming Period — First Attempt 50 100 usec

Programming Period — Subsequent Attempts 5.0 15 msec

Notes: 1. All delays between edges are specified from completion of the first edge to beginning of the second edge; i.e., not to the midpoints.
2. Delays ty, tp, t3 and t4 must be greater than 100ns; maximum delays of 1usec are recommended to minimize heating during programming.
3. During t,, a user defined period, the output being programmed is switched to the load R and read to determine if additional pulses are required.
4. Outputs not being programmed are connected to Vonp through resistor R which provides output current limiting.

PROGRAMMING WAVEFORMS
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PROM PROGRAMMING EQUIPMENT INFORMATION

The PROM Programming Equipment from the following manufacturers has been evaluated and approved by AMD:

Source and Data /O Pro-Log Corporation | International Kontron Electronic, Inc. | Digelec, Inc. Stag Systems, Inc.
Location 10525 Willows Rd. N.E. | 2411 Garden Road Microsystems, Inc. 630 Price Avenue 7335E. Acoma Dr. 528-5 Weddell Dr.
Redmond, WA 98052 | Monterey, CA 93940 11554 C. Avenue Redwood City, Scottsdale, AZ 85260 Sunnyvale, CA 94086
Auburn, CA 95603 CA 94063
Programmer Model5,7,and 9 M300, M900B, M910, | IM1G10 MPP-80 UPP-801 UPP-803 | PPX
Model(s) Systems 17 and 19 M920, and M380
AMD Generic 909-1286-1 Rev H* PM 9058 IMAMDGEN1 MOD 14 PM 102 FAM-12 | PM 2000
Bipolar PROM 919-1286-1 Rev H* Code 90
Personality Unipak (Code 1606)
Module
Am27PS185 715-1616 PA 18-8 and IM2048 x 4-18-AMD | SA4-4B2048x 4/18 DIS-211AM | DA 23 AM 140-3
2048 x4(L)

*Rev shown is minimum approved revision.

OBTAINING PROGRAMMED UNITS

Programmed devices may be purchased from your distributor Truth tables are also acceptable, but are much less desirable
or Advanced Micro Devices. The program data should be especially for larger density PROMs. Submission of a truth table
submitted in the form of a punched paper tape and must be requires the generation of a punched paper tape at the
accompanied by a written truth table. The punched tape can be distributor or factory resulting in longer lead times, greater
delivered with your order or may be transmitted over a TWX possibility of error, and higher cost.

machine or a time-sharing terminal. ASCIl BPNF is our pre-

ferred paper tape format.

ORDERING INFORMATION
Package Screening Operating
Speed Type Flow Code Range.
Selection Order Code (Note 1) (Note 2) (Note 3)
AM27PS185PC P-18-1 C-1
AM27PS185PCB P-18-1 B-1
taa1 = 50ns AM27PS185DC D-18-1 C-1 COML
taa2 = 60ns AM27PS185DCB D-18-1 B-1
AM27PS185LC L-28-2 C-1
AM27PS185LCB L-28-2 B-1
AM27PS185DM D-18-1 C-3
AM27PS185DMB D-18-1 B-3
taa1 = 55ns AM27PS185LM L-28-2 C-3 MIL
taA2 = 65ns AM27PS185LMB L-28-2 B-3
AM27PS185FM (Note 4) c-3
AM27PS185FMB (Note 4) B-3

Notes: 1. P = Molded DiP, D = Hermetic DIP, L = Chip-Pak. Number following letter
is number of leads.
2. Levels C-1 and C-3 conform to MIL-STD-883, Class C.
Levels B-1 and B-3 conform to MIL-STD-883, Class B.
3. See Operating Range Table.
4. Consult factory for flat package outline drawing.
This device is also available in die form selected to commercial and military specifications.
Pad layout and bonding diagram available upon request.
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AM275190A « Am27S5191A
AM27S290A « Am275291A

Ultra Fast Access Time

Am2735190 « Am275191
Am275290 « Am27S291

Fast Access Time
16,384-Bit Generic Series Bipolar IMOX™ PROM

DISTINCTIVE CHARACTERISTICS

Part Number Package Width Other Features
Am27S190A Ultra fast — 35ns max
Am275191A 24-Pin, Plug in Replacement for Industry Standard
AM275190 600-mil Configuration No Board Changes Required

Fast — 50ns max
Am275191
Am27S5290A Ultra fast — 35ns max
Am275291A New Space-Saving 24-Pin, THINDIP, 300-mil
Am275290 Configuration Increases Overall Board Density Fast — 50ns max
Am27S291

IMOX is a trademark of Advanced Micro Devices, Inc.
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Am27S190A/S191A/S290A/S291A/5190/5191/5290/S291

DISTINCTIVE CHARACTERISTICS

e Platinum-Silicide fuses guarantee high reliability, fast
programming and exceptionally high programming yields
(typ > 98%) .

e AC performance is factory tested utilizing programmed test
words and columns

Voltage and temperature compensated providing extremely
flat AC performance over military range

o Members of generic PROM series utilizing standard
programming algorithm

100% MIL-STD-883C assurance testing
Guaranteed to INT-STD-123

FUNCTIONAL DESCRIPTION

These 16K PROMs are high speed electrically programmable
Schottky read only memories. Organized in the industry standard
2048 x 8 configuration, they are available in both open collector
(Am27S190A/190 and Am27S290A/290) and three-state
(Am27S191A/191 and Am275291A/291) output versions. After
programming, stored information is read on outputs Og-O7 by
applying unique binary addresses to Ag-A1g and holding (ﬁ1
LOW and CSp and CS3 HIGH. All other valid input conditions
on CSq, CSp, and CS3 place Op-07 into the OFF or HIGH
impedance state.

GENERIC SERIES CHARACTERISTICS

These 16K PROMs are members of an Advanced PROM series
incorporating common electrical characteristics and program-
ming procedures. All parts in this series are produced with a
fusible link at each memory location storing a logic LOW and can
be selectively programmed to a logic HIGH by applying appro-
priate voltages to the circuit.

All parts are fabricated with AMD’s fast programming highly
reliable Platinum-Silicide Fuse technology. Utilizing easily
implemented programming (and common programming person-
ality card sets) these products can be rapidly programmed to any
customized pattern. Extra test words are pre-programmed during
manufacturing to insure extremely high field programming yields,
and produce excellent parametric correlation.

Platinum-Silicide was selected as the fuse link material to
achieve a well controlled melt rate resulting in large non-
conductive gaps that ensure very stable long-term reliability.
Extensive operating testing has proven that this low-field,
large-gap technology offers the best reliability for fusible link
PROMs.

Common design features include active loading of all critical AC
paths regulated by a built-in temperature and voltage compen-
sated bias network to provide excellent parametric performance
over MIL supply and temperature ranges. Selective feedback
techniques have been employed to minimize delays through all
critical paths.

These PROMs are manufactured using Advanced Micro Devices’
selective oxidation process, IMOX. This advanced process com-
bined with a merged fuse array permits an increase in density
and a decrease in internal capacitance resulting in the fastest
possible PROMs.
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Chip-Pak is a trademark of Advanced Micro Devices, Inc.
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Am27S190A/S191A/S290A/S291A/S190/S191/5290/S291
MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature —65 to +150°C
Temperature (Ambient) Under Bias —55to +125°C
Supply Voltage to Ground Potential (Pin 24 to Pin 12) Continuous -0.5to +7.0V
DC Voltage Applied to Outputs (Except During Programming) —0.5V to +Vgc max
DC Voltage Applied to Outputs During Programming 21V
Qutput Current into Outputs During Programming (Max Duration of 1 sec) 250mA
DC Input Voltage -0.5t0 +5.5V
DC Input Current —30to +5mA
OPERATING RANGE
Range Vce Temperature
COM'L 4.75 to 5.25V Ta=0to +75°C
MIL 451055V Tc = —55t0 +125°C
ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Unless Otherwise Noted)
' Typ
Parameters Description - Test Conditions Min (Note 1) Max Units
VoH Vce = MIN, oy = —2.0mA
(TS Devices only) Output HIGH Voltage Vi = Vi o Vi 24 Volts
Vce = MIN, I = 16mA
VoL Output LOW Voltage Ving = Vi o Viy 0.50 ) Volts
Guaranteed input logical HIGH
Vi Input HIGH Level voltage for all inputs (Note 4) 20 Volts
. Guaranteed input logical LOW
ViL Input LOW Level voltage for all inputs (Note 4) 08 Volis
he Input LOW Current Vo = MAX, Vi = 0.45V -0.010 -0.250 mA
IH Input HIGH Current Voo = MAX, Viy = Veg 40 uA
Isc Output Short Gircuit Current | Y€€ = MAX, Vout = 0.0V COML ; —20 —40 -% mA
(TS Devices only) (Note 2) MIL —15 —40 ~90
lcc Power Supply Current All inputs = GND, Vg = MAX 115 185 mA
Vi Input Clamp Voltage J Vce = MIN, Iy = —18mA -1.2 Volts
= Vo =V, 40
lcex Output Leakage Current Vee = MAX 0 cc ( rA
Vé“s1 =24V Vo = 0.4V —40
Cin Input Capacitance Vi = 2.0V @ f = 1MHz (Note 3) 4.0 oF
Cout Output Capacitance Vout = 2.0V @ f = 1MHz (Note 3) 8.0

Notes: 1. Typical limits are at Vo = 5.0V and Tp = 25°C.

Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second.

2.
3. These parameters are not 100% tested, but are periodically sampled.
4,

These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise.

Do not attempt to test these values without suitable equipment.
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Am27S190A/S191A/S290A/S291A/S190/S191/5290/S291

SWITCHING CHARACTERISTICS
OVER OPERATING RANGE

Typ Max
5V 25°C - COM'L MIL
Parameters Description Test Conditions A STD A STD A STD Units
tAA Address Access Time 25 30 35 50 50 65 ns
- AC Test Load
tEA Enable Access Time (See Notes 1, 2, 3) 10 10 25 25 30 30 ns
teR Enable Recovery Time 10 10 25 25 30 30 ns

Notes: 1. tap is tested with switch Sy closed and C| = 30pF.
2. For open collector outputs, tga and tgR are tested to the 1.5V output level with Sy closed; C|_ = 30pF.
3. Forthree-state outputs, tga is tested with C|_ = 30pF to the 1.5V level; St is open for high impedance to HIGH tests and closed for high impedance

to LOW tests. tgg is tested with C|_ = 5pF. HIGH to high impedance tests are made to an output voltage to Voi — 0.5V with S1 open; LOW to high
impedance tests are made to the Vo + 0.5V level with Sy closed.

SWITCHING WAVEFORMS
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Am27S190A/S191A/S290A/S291A/S190/S191/S290/5291

PROGRAMMING

The entire Generic PROM Series is manufactured with a con-
ductive Platinum-Silicide link at each bit location. The output of
the memory with the link in place is LOW. To program the devices,
the fusible links are selectively opened.

The fusible links are opened one at a time by passing current
through them from a 20 volt supply which is applied to the mem-
ory output after the CS; input is at a logic HIGH. Currentis gated
through the addressed fuse by raising the CS4 input from a logic
HIGH to 15 volts. After 50usec, the 20 volt supply is removed, the
chip is enabled and the output level is sensed to determine if the
link has opened. Most links will open within 50 usec. Occasionally
a link will be stronger and require additional programming cycles.
The recommended duration of additional programming periods is
5msec. If a link has not opened after a total elapsed programming
time of 400msec, further programming of the device should not
be attempted. Successive links are programmed in the same
manner until all desired bit locations have been programmed to
the HIGH level.

Typical current into an output during programming will be ap-
proximately 180mA until the fuse link is opened, after which the

current drops to approximately 90mA. Current into the C_S1 pin
when it is raised to 15 volts is typically 1.5mA.

The memories may become hot during programming due to the
large currents being passed. Programming cycles should not be
applied to one device more than 5 seconds to avoid heat damage.
If this programming time is exceeded, all power to the chip
including Vg should be removed for a period of 5 seconds after
which programming may be resumed.

When all programming has been completed, the data content of
the memory should be verified by sequentially reading all words.
Occasionally this verification will show that an extra undesired
link has been fused. Should this occur, immediately check the
programming equipment to make sure that all device pins are
firmly contacting the programming socket, that the input signal
levels exhibit sufficient noise margins, and that the programming
voltages are within the specified limits. All of these conditions
must be maintained during programming. AMD PROMs are
thoroughly tested to minimize unwanted fusing; fusing extra bits
is generally related to programming equipment problems.

PROGRAMMING PARAMETERS

Parameters Description Min Max Units
Veer Ve During Programming 5.0 5.5 Volts
Viup Input HIGH Level During Programming 2.4 5.5 Volts
ViLe Input LOW Level During Programming 0.0 0.45 Volts
Vesip (_3§1 Voitage During Programming 14.5 15.5 Volts
Vop Output Voltage During Programming 19.5 20.5 Volts
Vone Voltage on Outputs Not to be Programmed 0 Veep + 0.3 Volts
lonp Current into Outputs Not to be Programmed 20 mA
d{Vop)/dt Rate of Output Voltage Change 20 250 V/usec
d(VEsq)dt Rate of CS; Voltage Change 50 1000 Viusec
tp Programming Period — First Attempt 50 100 pnsec

Programming Period — Subsequent Attempts 5.0 15 msec

Notes: 1. All delays between edges are specified from completion of the first edge to beginning of the second edge; i.e., not to the midpoints.
2. Delays ty, tp, t3 and t4 must be greater than 100ns; maximum delays of 1usec are recommended to minimize heating during programming.
3. Duringt,, a user defined period, the output being programmed is switched to the load R and read to determine if additional pulses are required.
4. Outputs not being programmed are connected to Vonp through resistor R which provides output current limiting.

PROGRAMMING WAVEFORMS
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Am27S190A/S191A/S290A/S291A/S190/S191/S290/S291

PROM PROGRAMMING EQUIPMENT INFORMATION

The PROM Programming Equipment from the following manufacturers has been evaluated and approved by AMD:

Source and Data I/O Pro-Log Corporation | International Kontron Electronic, Inc. Digelec, Inc. Stag Systems, Inc.

Location 10525 Willows Rd. N.E. {2411 Garden Road Microsystems, Inc. 630 Price Avenue 3 Tevuot Haaretz St. 1120 San Antonio Rd.
Redmond, WA 98052 |Monterey, CA 93940 11554 C. Avenue |Redwood City, CA 94063 | Tel-Aviv, Israel Palo Afto, CA 94303

Auburn, CA 95603

Programmer Model 5, 7, and 9 M900, M900B, M910, |IM1010 MPP-80 UPP-801 UPP-803 | PPX

Model(s) Systems 17, 19 and 29 | M920, and M980

AMD Generic 909-1286-1 Rev H* PM 9058 IM AMDGEN1 MOD 14 PM 102 FAM-12 | PM 2000

Bipolar PROM 919-1286-1 Rev H* Code 90

Personality Unipak Rev H*

Module (Code 16 68)

Am27S190A/191A PA 24-17 and IM 2048 x 8-24-

AmM275190/191 715-1688-1 2048 x 8() AMD SA 22-10 B 2048 x 8/24 DiS-151 AM | DA 61 AM100-5

Am27S290A/291A . PA 24-28 and IM 2048 x 8-24-

AM275290/291 715-1688-2 2048 x 8(L) 275290/291-AMD SA 29 B 2048 x 8/24 DIS-215 AM ( DA 62 AM190-7

*Rev shown is minimum approved revision.

OBTAINING PROGRAMMED UNITS

Programmed devices may be purchased from your distributor or
Advanced Micro Devices. The program data should be submitted
in the form of a punched paper tape and must be accompanied by
a written truth table. The punched tape can be delivered with your

Truth tables are also acceptable, but are much less desirable
especially for larger density PROMs. Submission of a truth table
requires the generation of a punched paper tape at the distributor
or factory resulting in longer lead times, greater possibility of

order or may be transmitted over a TWX machine or a time-
sharing terminal. ASCIl BPNF is our preferred paper tape format.

error, and higher cost.

ASCIll BPNF

An example of an ASClI tape in the BPNF format is shown below.
They can be punched on any Teletype® or on a TWX or Telex
machine. The format chosen provides relatively good error
detection. Paper tapes must consist of:
1. Aleader of at least 25 rubouts.
2. The data patterns for all 2048 words, starting with word 0, in
the following format:
a. Any characters, including carriage return and line feed,
except “B”.
. The letter “B”, indicating the beginning of the data word.
. A sequence of eight Ps or Ns, starting with output O7.
. The letter “F”, indicating the finish of the data word.
. Any text, including carriage return and line feed, except the
letter “B”.

3. Atrailer of at least 25 rubouts.

A P is a HIGH logic level = 2.4 volts.
An N is a LOW logic level = 0.5 volts.

A convenient pattern to use for the datawords is to prefix the word
(or every few words) with the word numbert, then type the data
word, then a comment, then carriage return and line feed as
shown below. There must be no characters between the B and
the F except for the eight Ps and Ns. If an error is made in a word,
the entire word must be cancelled with rubouts back to the letter
B, then the word re-typed beginning with the B.

When TWXing your tape, be sure the tape is in even parity. Parity
is not necessary if the tape is mailed.

® 000

RESULTING DEVICE TRUTH TABLE
(CSy LOW AND CS, CS3 HIGH)

TYPICAL PAPER TAPE FORMAT

¢¢¢ BENPPNNNPF  WORD ZERO ® (D) Ao Ag Ag A7 Ag A5 Aq A3 Az Ay Ag 07 Og O5 O4 O3 02 Oy O

do T DoLIE ig;“mmmw@ LLLLLLLLLLL HLHHLLTLH
5 NNFTEXI LLLLLLLLLLH HHHHHHRLL

o BIP“NNNNWMNPF o ® @ LLLLLLLLLEHL L LLHHHHL
BNRNPENIF GO (B) (D) LLLLLLLLLHEKH LLLLLLLL

#06  mPNEERIF  HERE(E) © L LLLLLLLHLL HLLLLLLH

2o e . L LLLLLLLHLH LHHLHHLL

2007 EROWPRRF  END @ © L LLLLLLLHHL HLL.HHHLL

L
(R)= CARRIAGE RETURN : :
(U= LINE FEED HHHHHHHHHEHH L LLLHHEHL
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ASCII PAPER TAPE

ASCIl ‘B’ ASCll ‘B’ ‘F
e
LEADER lﬁ WORD ‘0’ ’ ( WORD *1' l:rm TRAILER
_— —_
e ———

o

0000000000

©coo0o0
©cooo0

ocooco

coo0o0o0
ooc0CcoO0 °©

0000000000

oo

coco0o0 o
© 6 0000000000006 00 000000000 0c00 00000000000 ss0ss000es 00O OGIAESLTE
ccococo00
00000

e e’
8'P’sOR'N's (—

~—— e’
v L

OPTIONAL COMMENTS MAY BE INSERTED HERE

BPM-211

ORDERING INFORMATION

Order Code Package Screening | Operating
Speed Open Type Flow Code Range
Selection Collector Three-State (Note 1) (Note 2) (Note 3)
AM27S190APC AM27S191APC P-24-1AC c-1
AM27S5190APCB AM27S191APCB P-24-1AC B-1
AM27S290APC AM27S291APC P-24-1AA (Note 4) c-1
AM27S290APCB AM27S291APCB P-24-1AA (Note 4) B-1
35ns AM27S5190ADC AM27S191ADC D-24-1AC C-1 comL
AM27S190ADCB AM27S191ADCB D-24-1AC B-1
AM27S290ADC AM275291ADC D-24-1AA c-1
AM27S290ADCB AM275291ADCB D-24-1AA B-1
AM27S190ALC AM27S191ALC L-32-2 c-1.
AM27S190ALCB AM27S191ALCB L-32-2 B-1
AM27S190ADM AM27S191ADM D-24-1AC c-3
AM27S190ADMB AM27S191ADMB D-24-1AC B-3
AM27S290ADM AM27S291ADM D-24-1AA c-3
30ns AM27S290ADMB AM27S291ADMB D-24-1AA B-3 MIL
AM27S190AFM AM27S191AFM F-24-1 c-3
AM27S190AFMB AM27S191AFMB F-24-1 B-3
AM27S190ALM AM27S191ALM L-32-2 c-3
AM27S190ALMB AM27S191ALMB L-32-2 B-3
AM27S190PC AM27S191PC P-24-1AC c-1
AM27S190PCB AM27S191PCB P-24-1AC B-1
AM27S290PC AM27S291PC P-24-1AA (Note 4) C-1
AM27S290PCB AM27S291PCB P-24-1AA (Note 4) B-1
s0ns AM27S5190DC AM27S191DC D-24-1AC c-1 COML
AM275190DCB AM27S191DCB D-24-1AC B-1
AM27S290DC AM275291DC D-24-1AA c-1
AM27S290DCB AM275291DCB D-24-1AA B-1
AM27S190LC AM278191LC L-32-2 c-1
AM27S190L.CB AM27S191LCB L-32-2 B-1
AM275190DM AM27S191DM D-24-1AC c-3
AM27S190DMB AM275191DMB D-24-1AC B-3
AM27S290DM AM275291DM D-24-1AA c-3
65ns AM27S290DMB AM27S291DMB D-24-1AA B-3 MIL
AM27S190FM AM275191FM F-24-1 c-3
AM27S190FMB AM27S191FMB’ F-24-1 B-3
AM27S190LM AM27S191LM L-32-2 c-3
AM27S190LMB AM27S191LMB L-32-2 B-3

Notes: 1. P = Molded DIP, D = Hermetic DIP, L = Chip-Pak, F = Cerpak. Number following letter is number of leads.
AC = 600 mil center package. AA = 300 mil center package.
2. Levels C-1 and C-3 conform to MIL-STD-883, Class C.
Levels B-1 and B-3 conform to MIL-STD-883, Class B.
3. See Operating Range Table. '
4. This package will be available soon. Consult factory.

This device is also available in die form selected to commercial and military specifications. Pad layout and bonding diagram
available upon request.
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AMm27PS191A « AM27PS291A

Ultra Fast Access Time

Am27P5191 « Am27PS5291

Fast Access T lme
16,384-Bit Generic Series IMOX™ Bipolar PROM
2048 x 8 Bits with Power-Down Via CS

DISTINCTIVE CHARACTERISTICS

Part Number Package Width Other Features
Am27PS191A 24-Pin, Plug in Replacement for Industry Standard Ultra fast — 50ns max
Am27PS191 600-mil Configuration No Board Changes Required Fast — 65ns max
Am27PS291A New Space-Saving 24-Pin, THINDIP, 300-mil Ultra fast — 50ns max
Am27PS291 Configuration Increases Overall Board Density Fast — 65ns max

IMOX is a trademark of Advanced Micro Devices, Inc.
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DISTINCTIVE CHARACTERISTICS

o Fastaccess time allows high system speed

® 50% power savings on deselected parts — enhances
reliability through total system heat reduction

o Pluginreplacement for industry standard product —
no board changes required

e Platinum-Silicide fuses guarantee high reliability, fast
programming and exceptionally high programming
yields (typ > 98%)

o AC performance is factory tested utilizing programmed test
words and columns

e Voltage and temperature compensated providing extremely
flat AC performance over military range

o Rapid recovery from power-down state provides
minimum delay

o Members of generic PROM series utilizing standard
programming algorithm

e 100% processed to MIL-STD-883C

e Guaranteed to INT-STD-123

FUNCTIONAL DESCRIPTION

These 16K PROMs are high speed electrically programmable
Schottky read only memories. Organized in the industry stan-
dard 2048 x 8 configuration, they are available in both the
standard 600-mil package (Am27PS191A/191) and the space-
saving THINDIP, 300-mil package (Am27PS291A/291)
versions. After programming, stored information is read on out-
puts Og—0O7 by applying unique binary addresses to Ag—A1o
and holding CS1 LOW and CS3 and CSg HIGH. All other input
combinations on CS4, CSp, and CS3 place Og— Oy into the OFF
or high impedance state and reduce Icc by more than 50%.

GENERIC SERIES CHARACTERISTICS

These 16K PROMs are members of an Advanced PROM series
incorporating common electrical characteristics and program-
ming procedures. All parts in this series are produced with a
fusible link at each memory location storing a logic LOW and
can be selectively programmed to a logic HIGH by applying
appropriate voltages to the circuit.

All parts are fabricated with AMD’s fast programming highly
reliable Platinum-Silicide Fuse technology. Utilizing easily
implemented programming (and common programming per-
sonality card sets) these products can be rapidly programmed to
any customized pattern. Extra test words are pre-programmed
during manufacturing to insure extremely high field program-
ming yields, and produce excellent parametric correlation.

Platinum-Silicide was selected as the fuse link material to
achieve a well controlled melt rate resulting in large non-
conductive gaps that ensure very stable long-term reliability.
Extensive operating testing has proven that this low-field,
large-gap technology offers the best reliability for fusible
link PROMs.

Common design features include active loading of all critical AC
paths regulated by a built-in temperature and voltage compen-
sated bias network to provide excellent parametric performance
over MIL supply and temperature ranges. Selective feedback
techniques have been employed to minimize delays through all
critical paths.

These PROMs are manufactured using Advanced Micro
Devices’ selective oxidation process, IMOX. This advanced
process combined with a merged fuse array permits an increase
in density and a decrease in internal capacitance resulting in the
fastest possible PROMs.

BLOCK DIAGRAM

31
Ag O——]

As O 10F 128
A7 0—  ROW
P DECODER

Ag O~—ro
Ay O—

128 X 128
PROGRAMMABLE
ARRAY

COUL UL

x 1 OF 16 MULTIPLEXER

Az O——

Ay O—— l0f16
COLUMN
Ay O—] DECODER

Ao
s,
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csy

BPM-203 Og 01 02 O3 04 05 O O7

LOGIC SYMBOL

8 7 6 5 4 3 2 1232221

RN

Ag A1 A2 Az Ag Ag Ag A7 Ag AgAtg

20

5 16K
19 csp PROM
18 cs3 2048x8

Op 0y 02 03 O3 O5 Og Oy

CT T T T T

9 10 11 13 14 15 16 17

Vec = Pin24
GND Pin 12
BPM-204

CONNECTION DIAGRAMS — Top Views
DIP

Vcc As Ag Agp CS1CS; CS3 O7 O Os Os O3

aaooonnnnonnn

24 23 22 21 20 19 18 17 16 15 14 13

L)
1 2 3 4 5 6 7 8 g 10 11 12

uoguuuouoututuy

A7 Ag As Ag A3 Az A; Ag Oy Oy Oz GND

Note: Pin 1 is marked for orientation.

Chip-Pak™
L-32-2
28 ¢ 8y 2
M MM

s < BPM-205

Chip-Pak is a trademark of Advanced Micro Devices, Inc.
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MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature —65t0 +150°C

Temperature (Ambient) Under Bias —55t0 +125°C

Supply Voltage to Ground Potential (Pin 24 to Pin 12) Continuous -0.5to +7.0v

DC Voltage Applied to Outputs (Except During Programming) —0.5V to + Vg max

DC Voitage Applied to Outputs During Programming 21V

Output Current into Outputs During Programming (Max Duration of 1 sec) 250mA

DC Input Voltage -0.5t0 +5.5V

DC Input Current —30to +5mA

OPERATING RANGE

Range Vee Temperature
COML 4.75t05.25V Ta=0to +75°C
MIL 45t05.5V Tc = —55t0 +125°C

ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Unless Otherwise Noted)

Parameters Description Test Conditions Min (NTo‘tg, 1) Max Units
VoH Output HIGH Voltage ﬁfvm} '{,’IE = —2.0mA 2.4 Volts
VoL Output LOW Voltage :’/ﬁ,c:vh.ﬁh;} '\C;lt =16mA 050 Volts
Vin Input HIGH Level f;:;:}if‘:ﬁ"lﬁ;ﬁfﬁﬁﬂ:ﬁH 20 Volts
ViL Input LOW Level ‘? ol‘;far ::}i?g:ﬂﬁ;;g%ﬁzlté‘%w 0.8 Volts
i Input LOW Current Vee = MAX, Vin = 0.45V -0.010 —-0.250 mA
i1 Input HIGH Current Vee = MAX, Vin = Ve 40 nA
Isc Output Short Circuit Current Vee = MAX, Vour = 0.0V comL | -20 —40 —%0 mA

(Note 2) MIL -15 -40 -90
lec Power Supply Current Allinputs = GND 115 185 mA
lccp Power Down Supply Current | CSy = 2.7V All other inputs = GND 50 80
Vi Input Clamp Voltage Vcc = MIN, Iy = —18mA -1.2 Volts
IcEX Output Leakage Current Vee = MAX Vo =Vee 40 kA
VEs, = 2.4V Vo =04V —40
Cin Input Capacitance ViN = 2.0V @ f = IMHz (Note 3) 4.0 oF
Cout Output Capacitance Vout = 2.0V @ f = IMHz (Note 3) 8.0
Notes: 1. Typical limits are at Vg = 5.0V and T = 25°C.
2. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second.
3. These parameters are not 100% tested, but are periodically sampled.
4. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise.
Do not attempt to test these values without suitable equipment.
SWITCHING CHARACTERISTICS OVER OPERATING RANGE
Typ Max
5V 25°C COM'L MiL
Parameters Description Test Conditions STD A STD A STD | Units
tAA1 Address Access Time teas = 25ns AC 30 50 65 65 75 ns
taA2 Power Switched Address Access Time | tgag = Ons Test Load 50 65 80 75 90 ns
teA Enable Access Time taAES > Ons Fig.1-3,5 50 65 80 75 90 ns
ter Enable Recovery Time (Notes Sand ) 15 25 35 30 45 ns

Notes: 5. tap is tested with switch S closed and C|_ = 30pF.
6. tea is tested with C| = 30pF to the 1.5V level; Sy is open for high impedance to HIGH tests and closed for high imp:
tested with Cy = 5pF. HIGH to high impedance tests are made with S open to an output voltage of Vo —0.5V wit
impedance tests are made to the Vg + 0.5V level with Sy closed.
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SWITCHING WAVEFORMS
Y \/ o
/'\ ov
. |<— teas ——=] taes—=]
€8,,CSy ov
l»*——‘,u——| |——'en* Vo — 05V [=—tea—= .
0503 (LLNNNYN AW Y77/
A\ WVIAAAN V//7//A \\\\ Ny

Note: Level on output while CS; is HIGH or CS5
orCS3 are LOW is determined externally.

Figure 1.

BPM-230

The Am27PS191A/191 and Am27PS291A/291 are power
switched devices. When the chip is selected, important internal
currents increase from small idling or standby values to their
larger selected values. This transition occurs very rapidly,
meaning that access times from the powered-down state are
only slightly slower than from the powered-up state. Deselected,
Icc is reduced to less than half its full operating amount. Due to
this unique feature, there are special considerations which
should be followed in order to optimize performance:

ACTESTLOAD KEY TO SWITCHING WAVEFORMS

Vee s/ wAVEFOmM  INPUTS cuTrUTS WAVIFORM  INPUTS GUTRUTS

1 -_— DON'T CARE; CHANGING;

o LU T B

OouTPUT WILL BE DOESNOT  LINE IS HGH
] . TN momer e, DA e st

L I 60002
WILL BE
- 4 [T s giavons,
BPM-145 Figure 2. Figure 3.

NOTES ON POWER SWITCHING 1. When the Am27PS191A/191 and Am27PS291A/291 are

selected, a current surge is placed on the Vg supply due to
the power-up feature. In order to minimize the effects of this
current transient, it is recommended that a 0.1uf ceramic
capacitor be connected from pin 24 to pin 12 at each device.
(See Figure 4.)

2. Address access time (taa) can be optimized if a chip enable
set-up time (tgag) of greater than 25ns is observed. Negative
set-up times on chip enable {teag < 0) should be avoided.
(For typical and worse case characteristics, see Figure 5.)

Typical ly¢cc Current Surge without 0.1uF
(lvcc is Current Supplied by Vg Power Supply)

1
5
ge |
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Figure 4. Icc Current

Typical lycc Current Surge with 0.1uF
(lvce is Current Supplied by Vcc Power Supply)
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PROGRAMMING

The entire Generic PROM Series is manufactured with a con-
ductive Platinum-Silicide link at each bit location. The output of
the memory with the link in place is LOW. To program the
devices, the fusible links are selectively opened.

The fusible links are opened one at a time by passing current
through them from a 20 volt supply which is applied to the
memory output after the CS4q input is a logic HIGH. Current is
gated through the addressed fuse by raising the '651 input from
a logic HIGH to 15 volts. After 50usec, the 20 volt supply is
removed, the chip is enabled and the output level is sensed to
determine if the link has opened. Most links will open within
50usec. Occasionally a link will be stronger and require addi-
tional programming cycles. The recommended duration of addi-
tional programming periods is 5Smsec. If a link has not opened
after a total elapsed programming time of 400msec, further
programming of the device should not be attempted. Successive
links are programmed in the same manner until all desired bit
locations have been programmed to the HIGH level.

Typical current into an output during programming will be
approximately 180mA until the fuse link is opened, after which

the current drops to approximately SOmA. Current into the CS4
pin when it is raised to 15 volts is typically 1.5mA.

The memories may become hot during programming due to the
large currents being passed. Programming cycles should not be
applied to one device more than 5 seconds to avoid heat dam-
age. If this programming time is exceeded, all power to the chip
including Vg should be removed for a period of 5 seconds after
which programming may be resumed.

When all programming has been completed, the data content of
the memory should be verified by sequentially reading all words.
Occasionally this verification will show that an extra undesired
link has been fused. Should this occur, immediately check the
programming equipment to make sure that all device pins are
firmly contacting the programming socket, that the input signal
levels exhibit sufficient noise margins, and that the programming
voltages are within the specified limits. All of these conditions
must be maintained during programming. AMD PROMs are
thoroughty tested to minimize unwanted fusing; fusing extra bits
is generally related to programming equipment problems.

PROGRAMMING PARAMETERS

! Parameters Description Min Max Units
Veep Vg During Programming 5.0 5.5 "Volts
ViHp Input HIGH Level During Programming 24 5.5 Volts
ViLp Input LOW Level During Programming 0.0 0.45 Volts
VEsip 6'5‘_,1 Voltage During Programming 14.5 15.5 Volts
Vop Output Voltage During Programming 19.5 20.5 Volts
Vonp Voltage on Outputs Not to be Programmed 0 Veoep +0.3 Volts
lonp Current into Outputs Not to be Programmed 20 mA
d(Vop)/dt Rate of Output Voltage Change 20 250 Vipsec
d(vEs,)/dt Rate of ﬁ1 Voltage Change 100 1000 V/usec
tp Programming Period — First Attempt 50 100 usec

Programming Period — Subsequent Attempts 5.0 15 msec

Notes: 1. All delays between edges are specified from completion of the first edge to beginning of the second edge; i.e., not to the midpoints.
2. Delays ty, tp, t3 and t4 must be greater than 100ns; maximum delays of 1u.sec are recommended to minimize heating during programming.
3. During ty, a user defined period, the output being programmed is switched to the load R and read to determine if additional pulses are required.
4. Outputs not being programmed are connected to Vgonp through resistor R which provides output current limiting.

PROGRAMMING WAVEFORMS

ADDRESS
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PROM PROGRAMMING EQUIPMENT INFORMATION
The PROM Programming Equipment from the following manufacturers has been evaluated and approved by AMD:

Source and Data /O Pro-Log Corporation International Kontron Electronic, Inc. Digslec, Inc. Stag Systems, Inc.
Location 10525 Willows Rd. N.E. | 2411 Garden Road Microsystems, Inc. | 630 Price Avenue 7335 E. Acoma Dr. 528-5 Weddell Dr.
Redmond, WA 98052 | Monterey, CA 93940 11554 C. Avenus Redwood City, CA 94063 | Scottsdale, AZ 85260 Sunnyvale, CA 94086
Auburn, CA 85603
Programmer Model 5,7,and 9 M900, M900B, M910, | IM1010 MPP-80 UPP-801 UPP-803 | PPX
Model(s) Systems 17, 19, 29 M920, and M380 .
and 100

AMD Generic 909-1286-1 Rev H* PM 9058 IM AMDGEN1 MOD 14 PM 102 FAM-12 | PM 2000

Bipolar PROM 919-1286-1 Rev H* Code 90
Personality Unipak Rev H*

Modiule {Code 16 68)
Am27PS191A/ PA24-17 and IM 2048 x 8-24-

199 715-1688-1 2048 x8(L) AMD SA22-10B2048x8/24 . | DIS-151 AM | DA61 AM100-5
Am27PS291A/ PA 24-28 and IM 2048 x 8-24- AM190-7

291 715-1688-2 2048 X 8(L) 275290/291-AMD SA29B2048x 8/24 DIS-215AM | DA62

*Rev shown is minimum approved revision.

OBTAINING PROGRAMMED UNITS

Programmed devices may be purchased from your distributor
or Advanced Micro Devices. The program data should be
submitted in the form of a punched paper tape and must be
accompanied by a written truth table. The punched tape can be
delivered with your order or may be transmitted over a TWX
machine or a time-sharing terminal. ASCIl BPNF is our pre-
ferred paper tape format.

Truth tables are also acceptable, but are much less desirable
especially for larger density PROMs. Submission of a truth
table requires the generation of a punched paper tape at the
distributor or factory resulting in longer lead times, greater
possibility of error and higher cost.
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OFRDZERING INFORMATION
Package Screzning Operating

Speed i Type Flow Code Range

Selection Three-State (Note 1) (Note 2) (Note 3)
AM27PS191APC P-24-1AC C-1
AM27PS191APCB P-24-1AC B-1
AM27PS291APC P-24-1AA (Note 4) C-1
AM27PS291APCB P-24-1AA (Note 4) B-1

Taa1 =50ns | AM27PS191ADC D-24-1AC C-1 COML
Taa2 = 65ns | AM27PS191ADCB D-24-1AC B-1
AM27PS291ADC D-24-1AA C-1
AM27PS291ADCB D-24-1AA B-1
AM27PS191ALC L-32-2 C-1
AM27PS191ALCB L-32-2 B-1
AM27PS191ADM D-24-1AC C-3
AM27PS191ADMB D-24-1AC B-3
AM27PS291ADM D-24-1AA C-3

Taa1 = 65ns | AM27PS291ADMB D-24-1AA B-3 MIL

Taa2 =75ns | AM27PS191AFM F-24-1 C-3
AM27PS191AFMB F-24-1 B-3
AM27PS191ALM L-32-2 C-3
AM27PS191ALMB L-32-2 B-3
AM27PS191PC P-24-1AC c-1
AM27PS191PCB P-24-1AC B-1
AM27PS291PC P-24-1AA (Note 4) c-1
AM27PS291PCB P-24-1AA (Note 4) B-1

Taa1 = 65ns | AM27PS191DC D-24-1AC C-1 COML
Taa2 =80ns | AM27PS191DCB D-24-1AC B-1
AM27PS291DC D-24-1AA C-1
AM27PS291DCB D-24-1AA B-1
AM27PS191LC L-32-2 c-1
AM27PS191LCB L-32-2 B-1
AM27PS191DM D-24-1AC c-3
AM27PS191DMB D-24-1AC B-3
AM27PS291DM D-24-1AA c-3

Taa1 =75ns | AM27PS291DMB D-24-1AA B-3 MIL

Taa2 =90ns | AM27PS191FM F-24-1 c-3
AM27PS191FMB F-24-1 B-3
AM27PS191LM L-32-2 c-3
AM27PS191LMB L-32-2 B-3

Notes: 1. P = Molded DIP, D = Hermetic DIP, L = Chip-Pak, F = Cerpak. Number following letter
is number of leads. AC = 600 mil center package. AA = 300 mil center package.

2. Levels C-1 and C-3 conform to MIL-STD-883, Class C.
Levels B-1 and B-3 conform to MIL-STD-883, Class B.

3. See Operating Range Table.

4. This package will be available soon. Consult factory.

This device is also available in die form selected to commercial and military specifications. Pad lay-
out and bonding diagram available upon request.
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Am27S45A « Am27545
AmM27S47A « Am27S47

_ 16K-Bit (2048 x 8) Generic Series IMOX™
Bipolar High Performance Registered PROM with

Programmable INITIALIZE
PRELIMINARY

DISTINCTIVE CHARACTERISTICS

® Member of AMD’s Generic Family of 8-bit wide
registered PROMs

® On-chip edge-triggered registers — ideal for pipelined
microprogrammed systems

e User programmable for synchronous or asynchronous
enable for simplified word expansion

® Versatile programmable register INITIALIZE either
asynchronous (Am27S45A/45) or synchronous
(AM27S47A/47)

® Slim, 24-pin, 300-mil lateral center package occupies
approximately 1/3 the board space required by standard
discrete PROM and register

e Consumes approximately 1/2 the power of separate
PROM/register combination for improved system
reliability

® Fast standard version — 45ns max setup and 25ns max
clock-to-output allows system speed improvements

® “A” version offers improved AC performance in critical
paths (40ns max setup and 20ns max clock-to-output)

o Platinum-Silicide fuses guarantee high reliability, fast
programming, and exceptionally high programming
yields (typ>98%)

e AC performance is factory tested utilizing programmed
test words and columns

e 100% MIL-STD-883C processing

Guaranteed to INT-STD-123

GENERIC SERIES CHARACTERISTICS

The Am27S45A/45 and Am27S47A/47 are members of an
Advanced PROM series incorporating common electrical
characteristics and programming procedures. All parts in
this scrics arc produced with a fusible link at cach memory
location storing a logic LOW which can be selectively pro-
grammed to a logic HIGH by applying appropriate program-
ming voltages to the circuit.

All parts are fabricated with AMD's fast programming highly
reliable Platinum-Silicide Fuse technology. Utilizing easily
implemented programming algorithms (and common pro-
gramming equipment) these products can be rapidly
programmed to any customized pattern. Extra test words are
preprogrammed during manufacturing to insure extremely
high field programming yields and produce excellent AC and
DC parametric correlation.

Platinum-Silicide was selected as the fuse link material to
achieve a well controlled melt rate resulting in large
nonconductive gaps that ensure very stable long-term
reliability. Extensive operating testing has proven that this
low-field, large-gap technology offers the best reliability for
fusible link PROMs.

Common design features include active loading of all critical
AC paths, which are regulated by a built-in temperature and
voltage compensated bias network to provide excellent
parametric performance over the full military power supply
and temperature ranges. Selective feedback techniques
have been employed to minimize delays through all critical
paths producing the fastest speeds possible from Schottky
processed PROMs.

BPM-320
Q QG 0 0 O G5 O 0O

BLOCK DIAGRAMS
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IMOX is a trademark of Advanced Micro Devices, Inc.




Am27S45A/S45/S47A/S47

FUNCTIONAL DESCRIPTION

The Am27S45A/45 and Am27S47A/47 are Schottky TTL pro-
grammable read only memories (PROMSs) incorporating true
D-type, master-slave data registers on chip. These devices
feature the versatile 2048-word by 8-bit organization and are
available with three-state outputs. Designed to optimize system
performance, these devices also substantially reduce the cost
and size of pipelined microprogrammed systems and other
designs where accessed PROM data is temporarily stored in a
register. The Am27S45A/45 and Am27S47A/47 also offer maxi-
mum flexibility for system design by providing either synchronous
or asynchronous initialize, and sychronous or asynchronous
output enable.

When Vg power is first applied, the state of the ouputs will
depend on whether the enable has been programmed to be a
synchronous or asynchronous enable. If the synchronous enable
(Eg) is being used, the register will be in the set condition causing
the outputs (Qq to Q7) to be in the OFF or HIGH impedance state.
If the asynchronous enable (E) is being used, the outputs will
come up in the OFF or HIGH impedance state only if the enable
(E) inputis at alogic HIGH level. Reading data is accomplished by
first applying the binary word address to the address inputs (A
through A4g) and a logic LOW to the enable input. During the
address setup time, the stored data is accessed and loaded into
the master flip-flops of the data register. Upon the next LOW-to-
HIGH transition of the clock input (CP), data is transferred to the
slave flip-flops which drive the output buffers, and the accessed
data will appear at the outputs (Qq through Q). If the asynchro-
nous enable (E) is being used, the outputs may be disabled atany
time by switching the enable to a logic HIGH, and may be returned
to the active state by switching the enable back to the logic LOW
state. For devices using the synchronous enable (Eg), the out-
puts will go into the OFF or HIGH impedance state upon the next
positive clock edge after the synchronous enable input is
switched to a HIGH level. if the synchronous enable pin is
switched to a logic LOW, the next positive clock edge willl return
the output to the active state. Following a positive clock edge, the
address and synchronous enable inputs are free to change, since
no change in the output will occur until the next LOW-to-HIGH
transition of the clock. This unique feature allows the PROM

decoders and sense amplifiers to access the next location while
previously addressed data remains stable on the outputs.

The on-chip edge-triggered register simplifies system timing
since the PROM clock may be derived directly from the system
clock without introducing dangerous race conditions. Other re-
gister timing requirements are similar to those of standard
Schottky registers and are easily implemented.

These devices also contain a built-in initialize function. When
activated, the initialize control input (INIT) causes the contents of
an additional (2049th) 8-bit word to be loaded into the on-chip
register. This extra word is user programmable. Since each bit is
individually programmable, the initialize function can be used to
load any desired combination of HIGHs and LOWs into the re-
gister. In the unprogrammed state, activating INIT will perform a
register CLEAR (all outputs LOW). If all bits of the initialize word
are programmed, activating INIT performs a register PRESET
(all outputs HIGH).

This ability to tailor the initialize outputs to the system require-
ments simplifies system design and enhances performance. The
initialize function is useful during power up and timeout se-
quences. This flexible feature can also facilitate implementation
of other sophisticated functions such as a built-in “jump-start”
address.

The Am27S45A/45 has an asynchronous initialize input (INIT).
Applying a LOW to the INIT input causes an immediate load
of the programmed initialize word into the master and slave
flip-flops of the register independent of all other inputs (including
CP). The initialize data will appear at the device outputs after
the outputs are enabled by bringing the asynchronous enable
(E) LOW.

The Am27S47A/47 has a synchronous INITg input. Applying a
LOW to the INITg input causes an immediate load of the pro-
grammed initialize word into the master flip-flops of the register
only independent of all other inputs (including CP). To bring this
data to the outputs of a device with a synchronous enable, the
synchronous enable (ES) should be held LOW until the next
LOW-to-HIGH transition of the clock (CP). For a device with an
asynchronous enable, the data will appear at the device outputs
after the next LOW-to-HIGH clock transition if the enable (E) is
held LOW.

2-117




Am27S45A/S45/S47A/S47

CONNECTION DIAGRAMS LOGIC SYMBOL
Top Views
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Chip-Pak is a trademark of Advanced Micro Devices, Inc.
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Am27S45A/S45/S47A/S47

PRELIMINARY
MAXIMUM RATINGS (Above which the useful life may be impaired)
Storage Temperature —65t0 +150°C
Temperature (Ambient) Under Bias —55t0 +125°C
Supply Voltage to Ground Potential (Pin 24 to Pin 12) Continuous -0.5t0 +7.0V
DC Voltage Applied to Outputs (Except During Programming) —-0.5V to + Vg max
DC Voltage Applied to Outputs During Programming 21V
Output Current into Outputs During Programming (Max Duration of 1 sec) 250mA
DC Input Voltage -0.5t0 +5.5V
DC Input Current —30to +5mA
OPERATING RANGE
Range Vee Temperature
COML 4.75105.25V Ta=0to +75°C
MIL 4.5t05.5V Tg = —55t0 +125°C
ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Unless Otherwise Noted)
PRELIMINARY
Typ

Parameters Description Test Conditions Min (Note 1) Max Units

VoH Output HIGH Voltage \\;ﬁqc:vﬁ:h;'r I\C/’I::' = —2.0mA 2.4 Volts

VoL Output LOW Voltage . xﬁf:\,';’:: h;'r '\‘,JIt = 16mA 0.38 0.50 Volts

Vin Input HIGH Level fg;f‘;g:’fzfg[';‘lﬁgfj'g%ﬁﬁ't:'g“ 20 Volts

it LOWLovel uaraneadiont ogea LOM

e Input LOW Current Voo = MAX, ViN = 0.45V -0.020 —0.250 mA

i1} Input HIGH Current Vee = MAX, Vin = Vee 40 nA

Isc Output Short Circuit Current | Vg = MAX, VoyT = 0.0V (Note 3) ~20 -40 ~90 mA

lcc Power Supply Current Allinputs = GND, Vcc = MAX 130 185 mA

Vi Input Clamp Voltage Ve = MIN, [y = —18mA -1.2 Volts

lcex Qutput Leakage Current \\;(éi:QTCX (Note 4) \\: Z :)li(:/ _430 A

Cin Input Capacitance VIN = 2.0V @ { = 1MHz (Note 5) 5 oF

Cout Output Capacitance VouT = 2.0V @ f = 1MHz (Note 5) 12

Notes: 1. Typical values are at Vo = 5.0V and Tp = 25°C.
2. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise.
Do not attempt to test these values without suitable equipment (see Notes on Testing).
3. Only one output should be shorted at a time. Duration of the short circuit should not be more than one second.
4. For devices using the synchronous enable, the device must be clocked after applying these voltages to perform this measurement.
5. These parameters are not 100% tested, but are periodically sampled.
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Am27S45A/S45/S47A/S47
SWITCHING CHARACTERISTICS OVER OPERATING RANGE (See Notes on Testing)

PRELIMINARY
Am27S45A - Am27S47A Am27S45 « Am27S47
Typ com’L MIL CoM'L MIL
Parameters Description (Note1){ Min Max | Min Max | Min Max { Min Max | Units
tg(A) Address to CP (HIGH) Setup Time 25 40 45 45 50 ns
1H(A) Address to CP (HIGH) Hold Time -4 0 0 0 0 ns
All Outputs

tpHL(CP) ) 13 20 25 25 30

PHLCP) | e tay from CP (HIGH) to Simlutaneous ns

Output (HIGH or LOW) i

tpLH(CP) ( (Sr;’(‘ﬁfs?“‘p“‘ 11 18 23
tyH(CP

WHCP) | b Width (HIGH or LOW) 10 ns
twL(CP)
tg(Es) Eg to CP (HIGH) Setup Time ns
th(Esg) Eg to CP (HIGH) Hold Time ns
tpHLINIT) | Delay from INIT (LOW) to Outputs 40 ns
tpLp(INTT) | (LOW or HIGH) (Note 5)

—, INIT Recovery (Inactive) to CP (HIGH)

RN | (Note 5) 20 ns
tw(INIT) | INIT Pulse Width (Note 5) _ 30 ns
t5(INITg) | TNITg to CP (HIGH) Setcf) Time (Note 6) 3