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

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

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

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

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

Bipolar Memory Cross Reference
Bipolar Memory Selection Guide
MOS Memory Cross Reference
MOS Memory Selection Guide

BIPOLAR MEMORY DATA SPECIFICATIONS

CAMs
10155

SAMs
82512 (0.C)
825112 (T.S))

RAMs

82525 (0.C.)
3101A (O.C))
54/74S89 (O.C.)
54/745189 (T.S))
82S21 (0.C.)
82516 (T.S.)
825116 (T.S.)
82517 (0.C)
825117 (0.C.)
54/745200 (T..S.)
54/74S201 {T.S.)
54/74S301 (O.C.)
82S09 (0.C.)
82S10 (0.C)
825110 (0.C.)
82S11 (T.S.)
825111 (T.S))
93415A (0.C)
93425A (T.S.)
825208 (T.S.)
825210 (T.S))
82S400 (0.C.)
82S400A (O.C.)
828401 (T.S.)
82S401A (T.S.)

ROMs

825226 (0.C.)
828229 (T.S.)
825214 (T.S.)
825230 (O.C.)
825231 (T.S.)
828215 (T.S.)
825240 (O.C.)
825241 (T.S.)
8228

16-Bit ECL CAM (8X2) ..........ovvinininn,

32-Bit Bipolar Multiport Memory (8X4) .......
32-Bit Bipolar Multiport Memory (8X4) .......

64-Bit Bipolar Scratch Pad Memory (16X4) ..
64-Bit Bipolar Scratch Pad Memory (16X4) ..

64-Bit Bipolar Scratch Pad Memory (16X4)

64-Bit Bipolar Scratch Pad Memory (16X4) ...

64-Bit Bipolar Write-While-Read RAM (32X2)

256-Bit Bipolar RAM (256X1) ................
266-Bit Bipolar RAM (256X1) .......... ceeeen
' 256-Bit Bipolar RAM €256X1) ................
256-Bit Bipolar RAM (256X1) ............ e
256-Bit TTL RAM (256X1) ............couotn
256-Bit TTL RAM (256X1) .....: e e
256-Bit TTL RAM (256X1) ....... T
576-Bit Bipolar RAM (64X9) .................

1024-Bit Bipolar RAM (1024X1)
1024-Bit Bipolar RAM (1024X1)
1024-Bit Bipolar RAM (1024X1)
1024-Bit Bipolar RAM (1024X1)
1024-Bit Bipolar RAM (1024X1)
1024-Bit Bipolar RAM (1024X1)

2048-Bit Bipolar RAM (256X8) ...............
2304-Bit Bipolar RAM (256X9) ...............

4096-Bit Bipolar RAM (4096X1)
4096-Bit Bipolar RAM (4096X1)
4096-Bit Bipolar RAM (4096X1)
4096-Bit Bipolar RAM (4096X1)

1024-Bit Bipolar ROM (256X4)
1024-Bit Bipolar ROM (256X4)
2048-Bit Bipolar ROM (256X8)
2048-Bit Bipolar ROM (512X4)
2048-Bit Bipolar ROM (512X4)
4096-Bit Bipolar ROM (512X8)
4096-Bit Bipolar ROM (512X8)
4096-Bit Bipolar ROM (512X8)
4096-Bit Bipolar ROM (1024X4)
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825280 (0.C.) 8192-Bit Bipolar ROM (1024X8) ............ccvu... PN
828281 (T.S.) 8192-Bit Bipolar ROM (1024X8) ... ....iiut ittt ii ittt iiiiia i iiiaeiein e,
825290 (0.C.) 16,384-Bit Bipolar ROM (2048X8) .............. et it e ettt i,
825291 (T.S)) 16,384-Bit Bipolar ROM (2048X8) . ... ..iiiiiiiiiiiiiii ittt iiiiiieiai e
PROMs

Programming Information ... .. ...ttt e i e e it et e
82523 (0.C)) 256-Bit Bipolar PROM (32X8) ... .iiuiitiiiiiiiiiiit ittt iitiiinienenenenenens
825123 (T.S)) 256-Bit Bipolar PROM (32X8) ... ..ttt ittt iii it iiiei i iiteeananeenns
10139 256-Bit ECL High Performance PROM (32X8) .........c.ooiiiiiiiiiiiiiiieniiiivniiiininns
82527 (0.C) 1024-Bit Bipolar PROM (256X4) .. .....ciutiiiiiitiiiiiiiiiiiiiiiniiniiitieanenennenes
825126 (0.C)) 1024-Bit Bipolar PROM (256X4) . ... ... ettt ittt i eaaeninnenns
825129 (T.S) 1024-Bit Bipolar PROM (256X4) ... ...ttt ittt it iieniiirienieneenes
10149 1024-Bit ECL PROM (256X4) ... .\ttt ittt ittt ittt iaaeenenies
825114 (T.S)) 2048-Bit Bipolar PROM (256X8) ........utiiiiitiiiiiiiit ittt iiiiieinneineenaas
825130 (0.C.) 2048-Bit Bipolar PROM (512X4) ... . .uitiiiiii ittt et it ittt ienaas
825131 (T.S)) 2048-Bit Bipolar PROM (512X4) ... ..ttt ittt iiiit et iiiieiie it iiinnaans
828115 (T.S)) 4006-Bit Bipolar PROM (512X8) ... ..eitiritt ittt rietiaeeenninneanns
825140 (0.C)) 4096-Bit Bipolar PROM (512X8) ... ..ttt iiiiiiei i ietin e iieneanans
825141 (T.S)) 4096-Bit Bipolar PROM (512X8) . ... ..ottt ittt ittt ittt e inanans
825136 (0.C.) 4096-Bit Bipolar PROM (1024X4) ........civiiiiiiiiiiieniineinennn, e
828137 (T.S)) 4096-Bit Bipolar PROM (1024X4) ... ... .ttt ittt ittt tienetneiieiienennens
825180 (0.C.) 8192-Bit Bipolar PROM (1024X8) ... ..iuuuutiiitiiiiitiiatrrntetinteirirsnnseainerieinnes
825181 (T.S)) 8192-Bit Bipolar PROM (1024X8) ... ......uiiiitiiiitiiii it irinttisiesnseeainerneennss
8252708 (T.S.) 8192-Bit Bipolar PROM (1024X8) . ......tiniiitiitiii ittt el ian e i e eneans
825184 (0.C)) 8192-Bit Bipolar PROM (2048X4) ..........cciviiiiiiivniineineenn, e eeasseraaeaaaes
825185 (T.S.) 8192-Bit Bipolar PROM (2048X4) ..... P
825190 (0.C)) 16,384-Bit Bipolar PROM (2048X8) . .....iivttiiretiirinintiiittiinteinteeneeiniinnens
825191 (T.S) 16,384-Bit Bipolar PROM (2048X8) ... ... .ciuiiuiiiiieiiiiiiiiatiiiiiineeienenesaes
FPLAs

825100 (T.S.) Bipolar Field Programmable Logic Array (16X48X8) .........c.vuviereirenrneneeneaennenns
82S101 (O.C.) Bipolar Field Programmable Logic Array (16X48X8) . .......c.iiuiiiiiiiiiriinieninninennns
PLAs )

825200 (T.S.) Bipolar Mask Programmable Logic Array (16X48X8) ........ccovivuiiiiiiviiiiiiiinieinn
825201 (0.C.) Bipolar Mask Programmable Logic Array (16X48X8) ........ccviiruiiiiiiiirinniennennens
FPGAs

825102 (0.C)) Bipolar Field Programmable Gate Array (16X9) ........cciiviiiiiiiiiiiiiiiiiiniennen,s
82S103 (T.S)) Bipolar Field Programmable Gate Array (16X9) ........ccviiriiiiiineiinieinnernneennennnss

MOS MEMORY DATA SPECIFICATIONS

RAMs
Static
2501
25101
2101
2101-1
2101-2
2111
21111
2111-2
2112
2112-1
2112-2
2606
2606-1
2102
2102-1
2102-2

.................................................................

256-Bit Read/Write Static MOS RAM (256X1) ............... e eeeaeire i ieas
256-Bit Read/Write Static MOS RAM (256X1) .. ....iiitiiiiiiiiiiiiiiiiiii i,
1024-Bit Static MOS RAM (256X4) .. ....oiuiniiiiiiiiiii ittt iiiirarneneiaenans
1024-Bit Static MOS RAM (256X4) ............... F i
1024-Bit Static MOS RAM (256X4) ... ..ottt ittt iiiiiea it neerienenenes
1024-Bit Static MOS RAM (256X4) ...... e e i e e i
1024-Bit Static MOS RAM (256X4) ... ..ottt ittt ittt et ii e ianaaans
1024-Bit Static MOS RAM (256X4) ... ..iuiiniiii ittt eieineneeeanennnanans
1024-Bit Static MOS RAM (256X4) ...........covvuiiinit, N
1024-Bit Static MOS RAM (256X4) .. ...uiuriniiiii ittt eiiieranenanenionns
1024-Bit Static MOS RAM (256X4) . ... .viuiniiiii ittt iisieiiianeneneienanens
1024-Bit Read/Write Static MOS RAM (256X4) .......cviiiiiiiiiiiiiiiiiineniiiiinann,s
1024-Bit Read/Write Static MOS RAM (256X4) ........cciiiiiiiiiiiiiiiiiiiiiiiniiannnins
1024-Bit Read/Write Static MOS RAM (1024X1) ....... ... cciviiiinevnnn e
1024-Bit Read/Write Static MOS RAM (256X4) ........... e ieeiedea et eerene et
1024-Bit Read/Write Static MOS RAM (1024X1) ... .. iviiiiiiiiiiiiniiitiaenanenenenans
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2102A "1024-Bit Static MOS RAM (1024X1) ... i.utiiiiittiitieeieratetinteennniosnneennneennnss 190
2102AL 1024-Bit Static MOS RAM (1024X1) ... ..ttt reieeeeraneeenneeroneeeenseenns 190
2102A-2 1024-Bit Static MOS RAM (1024X1) ... ..iiiiittii ittt iiiiieenneeaanenns 190
2102AL-2 1024-Bit Static MOS RAM (1024X1) ...ttt ittt it iain i ianneenns 190
2102A-4 1024-Bit Static MOS RAM (1024X1) ...ttt ittt ittt eaneeenns 190
2102AL-4 1024-Bit Static MOS RAM (1024X1) ... uiiiitttit et ritanetrineeenieeennaeenneeenns 190
2102A-6 1024-Bit Static MOS RAM (1024X1) ... ..ttt ittt riiteeteinetennerenneonnneenns 190
21F02 1024-Bit Read/Write Static MOS RAM (1024X1) ... .. iiuiiiiiiiiiiiiii it i eiineenns 194
21F02-2 1024-Bit Read/Write Static MOS RAM (1024X1) ... iiiuiiiiiiinerinteiineonnanennneenns 194
21F02-4 1024-Bit Read/Write Static MOS RAM (1024X1) .. .. iiutiiiiiiiitiiiiiiiniiineeinineenns 194
21L02 1024-Bit Read/Write Static MOS RAM (1024X1) ......ivveevnninnnnnnnn e eeeie e, 197
21L02-1 1024-Bit Read/Write Static MOS RAM (1024X1) .. ...iiineiiiienirnennerennreenneeenneenns 197
21L02-2 1024-Bit Read/Write Static MOS RAM (1024X1) ... .. iiieiiiiiiintiereenneeeeneeennnenns 197
21L02-3 1024-Bit Read/Write Static MOS RAM (1024X1) ...... P 197
2115 1024-Bit Static MOS RAM (1024X1) ........oviiviinniinnn. e e, 200
2115L 1024-Bit Static MOS RAM (1024X1) ..........ccvviunnn et ee e e et eaer e 200
2125 1024-Bit Static MOS RAM (1024X1) ... .ttt ittt iieitii it inteianeerannennneens 200
2125L 1024-Bit Static MOS RAM (1024X1) ... ..t itiiittiitiiteenennneoennseroeeeraneennneees 200
Dynamic

1103 1024-Bit Dynamic Decoded MOS RAM (1024X1) ...\ iiitiiriiitinnieeinneeronneinneens 204
2660 4096-Bit Read/Write Dynamic MOS RAM (4096X1) ......ciiiriiiiiiiiiiiieeeiinnnnnanens 208
2660-1 4096-Bit Read/Write Dynamic MOS RAM (4096X1) ... .. uiiiriiitrennurenneeennneeeneeenns 208
2660-2 4096-Bit Read/Write Dynamic MOS RAM (4096X1) ... . iiiueiiiiiiiiirreenennnnnneeeenns 208
2660-3 4096-Bit Read/Write Dynamic MOS RAM (4096X1) ... .. .iiiriiiiernniennnrernnreanneenns 208
2680 4096-Bit Read/Write Dynamic MOS RAM (4096X1) ... ..iiiiivniernnrennnrernneonnneenns 216
2680-1 4096-Bit Read/Write Dynamic MOS RAM (4096X1) ... .ciuiiiiiiiiiiiierereinnnnneenenns 216
2680-2 4096-Bit Read/Write Dynamic MOS RAM (4096X1) ... .irutiiiiineeeeriornnneeeennannns 216
ROMs

Static

2530 4096-Bit High Speed Static MOS ROM (512X8) ........cciiiiiiriinineerninieiinnnnnenenns 221
2609 8192-Bit Static MOS ROM (128X9X7) .. .iinttiiiitiiieiiiiiit ettt iiineeanneeannennns 225
2607 8192-Bit Static MOS ROM (1024X8) ......'uiiitttrrennnneensrnnneeesssesesssssaeceenns 232
2608 8192-Bit Static MOS ROM (1024X8) ......oiuientintie it iiartnntiineineinseieensennnns 236
2608-1 8192-Bit Static MOS ROM (1024X8) ......iuuiiiitiiiieiineiirtesiireesiarenineeenaannns 236
2580 8192-Bit Static MOS ROM (2048X4) .. ....iiiiitiiiittreiteiteiieerareeiinneeaisesnnnens 239
2600 16,384-Bit Static MOS ROM (2048X8) ... ..vtiieittrinreeneeretrenatoensreassrosansoannns 242
2600-1 16,384-Bit Static MOS ROM (2048X8) .. ... ..outiiiiiiiiiiiiiiiiitianennaaneansaneanns 242
2600-1 16,384-Bit Static MOS ROM—Advantages over the EA 4600 Appllcatlon Memo ............ 246
2616 16,384-Bit Static MOS ROM (2048X8) ... .. .utiiiittiiiriiet it iniiteiinrerannennnsennnns 250
2616-1 16,384-Bit Static MOS ROM (2048X8) ... i.vttiirertiieeneinteannteesnroeoneecansennans 250
2617 16,384-Bit Static MOS ROM (2048X8) ... .. outivritttiitiieritriiteisnneeaiaesanannnnns 254
2617-1 16,384-Bit Static MOS ROM (2048X8) ... ...ttt einnteiinteneneecaneennnns 254
CHARACTER GENERATORS

2513 2560-Bit Static Character Generator (B4X8X5) ... ..cviiiiiieiiiueiineriireenneeennnenns 258
2516 3072-Bit Static Character Generator (B4X6X8) .........cviiuiuiiiiiiiiireeereeannnnnnanans 263
2526 5184-Bit Static ROM/Character Generator (64X9X9) .......cciiiiiiiiiiiiiiiiiiinninnneans 268
UV EPROMs

1702A 2048-Bit Electrically Programmable MOS ROM (256X8) .......covviiiiniiiriiiiniinnnnnens 274
2704 4096-Bit Erasable and Electrically Reprogrammable MOS ROM (512X8) ................... 279
2708 8192-Bit Erasable and Electrically Reprogrammable MOS ROM (1024X8) .................. 279
SHIFT REGISTERS

Static

2518 Hex 32-Bit Static Shift Register (32X6) ........coviiiiiiiiiiiiiiiii it iiiei it iinaaans 283
2519 Hex 40-Bit Static Shift Register (40X6) .........ciitiiiiiiiiiiiiiiiirriireenneeeannenns 283
2509 Dual 50-Bit Static Shift Register (50X2) .........iiuiiiiiiiiriiiiiiiiiiiiieeenaieennnenns 286
2532 Quad 80-Bit Static Shift Register (80X4) ..... PN 289
2510 Dual 100-Bit Static Shift Register (100X2) .......ciuiiiiutiiiienieerinreenireeioieennnnens 286
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2521 Dual 128-Bit Static Shift Register (128X2) ..........ccoiiiiiiiiiiiiiiiiiiiiiiiiiieneennens 292

2522 Dual 132-Bit Static Shift Register (132X2) .......oiiiiiiiiiiiiiiiirrnetiniinneenneennnees 292
2511 Dual 200-Bit Static Shift Register (200X2) .........ccovviiiiiiiiiiiineenn e, 286
2527 Dual 240-Bit Static Shift Register (240X2) .........coiitiiiiiiiiiiiiiiiiiiiiieriieenneenns 295
2528 Dual 250-Bit Static Shift Register (250X2) ........ccviiiiiiiiiiiiiiiiiiiiiiiiiiiiineenns 295
2529 Dual 256-Bit Static Shift Register (256X2) ........cviiiiiiiiiiiiiiiiiiiiiiiiennnennnees 295
2533 1024-Bit Static Shift Register (1024X1) ........ccoiiiiiiiiiiiiiiiiinnanns s 298
Dynamic

2506 Dual 100-Bit Dynamic Shift Register (100X2) ........covuiiiiiiiiiiierieiiiiiienninnennes 300
2507 Dual 100-Bit Dynamic Shift Register (100X2) .......ccivitiiiiiiiiirernneineennernneenneess 300
2517 Dual 100-Bit Dynamic Shift Register (100X2) ........c.oiiiiiiiiiniiiiiiiiiiiennenninnss 300
2505 512-Bit Recirculating Dynamic Shift Register (512X1) .......cooiiiiiiiiiiiiiiiiiniiiinnn, 302
2524 512-Bit Recirculating Dynamic Shift Register (612X1) ................. e - 305
2502 1024-Bit Multiplexed Dynamic Shift Register (256X4) ...........ccviiiiiiiiiiiiiiiiiennns 307
2503 1024-Bit Multiplexed Dynamic Shift Register (612X2) ..................... i 307
2504 1024-Bit Multiplexed Dynamic Shift Register (1024X1) ........c.cviiiviriiiiiiiiiiiinnnnn. 307
2512 1024-Bit Recirculating Dynamic Shift Register (1024X1) ................ e ceeeees 302
2525 1024-Bit Recirculating Dynamic Shift Register (1024X1) .........cciiiiiiiiiiiiiiinnnn., 305
L 311
PACKAGES . .....iiiiiiiit ittt ittt ettt ettt ettt eneetenennsnaeseneassasaensnestnsneeneasnsos 329
SALESOFFICES ..........cccviiiiiiiiiinnennnnnnns e e et e e e 345
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BIPOLAR MEMORY CROSS REFERENCE

AMD SIGNETICS HARRIS " SIGNETICS INTERSIL | SIGNETICS MM SIGNETICS
2700/27L.S00 82516 0064 82525 5501 82525 6340-1 825140
2701/27LS01 82517 HM7602 82523 5508 82510 6341 825141
27508/27L508 82523 HM7603 825123 5508A 82510 6348 825146
27509/27L.S09 825123 HM7608 8252708 5518 82511 6349 825147
27S10 825126 HM7610 825126 5518A 82511 6352 825136
27511 825129 HM7611 825129 5523 745201 6353 825137
3101 82525 7615 10149 5523A 82516 6380 825180
3101A/27502 3101A HM7620 825130 5533 745301 6381 825181
93415 82510 HM7621 825131 5533A 82517 6385 8252708
93415A 82510 HM7640 825140 5600 82523 6530 82517
93425 82511 HM7641 825141 5603A 825126 6531 82516
93425A 82511 HM7642 825136 5604 825130 HE555 82509

HM7643 825137 5605 825140 6560 82525/3101A
HM7647 825115 5610 825123

FAIRCHILD SIGNETICS HM7680 825180 ggg‘s‘A ggg:ga
HM7681 825181

10149 10149 HM7684 825184 5625 825141 NATIONAL SIGNETICS

10144 10144 HM7685 825185 56506 825136 74187 825226

10410 10144 56526 825137 745188 82523

10415 10146 745287 825129

93403 82525 INTEL SIGNETICS 745288 825123

93406 825226 MOTOROLA | SIGNETICS 743387 825126

93411 82517 2708 8252708 745570 825130

93411A 825117 2716 8252716 4004A 825226 745571 825131

93415 82510 3101 82825 4064 82525 748572 825136

93415A 82510 3101A 3101A 4256 82516 745573 825137

93417 825126 3106/A 82516 5005 825126 8582 82517

93419 82509 3107/A 82517 10139 10139 86L99 82525

93421 82516 3301A 825226 10144 10144 875295 825140

93421A 825116 3302 825230 10149 10149 875296 825141

93425A 82511 3322 825231

93427 825129 3601 825126

93431 825130 3602 825130 MM SIGNETICS Tl SIGNETICS

93436 825130 3604 825140

93438 825140 3605 825136 6200 825226 2708 8252708

93441 825131 3608 825180 6201 825229 74187 825226

93442 825240 3622 825131 6205 825230 745188 82523

93446 825131 3624 825141 6206 825231 745189 745189

93448 825141 3625 825137 6246 8204 745200 745200

93452 825136 3628 825181 6247 8205 745201 745201

93453 825137 6300-1 825126 745209 82511

93454 825280 6301-1 825129 745270 825230

93457 825126 6305-1 825130 745287 825129

93464 825281 6306-1 825131 745288 825123 -

93467 825129 6330 82523 745289 3101A

6331 825123 745301 745301

745309 82510

Parts are pin for pin functional replacements except where noted. Signetics supplies most devices 745370 825231
in both commercial and military temperature ranges. ;gi% ggg]ig
745473 825146

745474 825141

745475 825140

745476 825137

745477 825136
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BIPOLAR MEMORY SELECTION GUIDE

ORGANI- OUTPUT OUTPUT ACCESS TEMPERATURE NO. MAX.
DEVICE ZATION CIRCUIT' LOGIC? TIME [ns}* RANGE? PACKAGE OFPINS | Igg [mAJ*
CAMS
10155 8x2 OE — 13 c FN 18 140
SAMS ,
82512 8X4 0c T 40 c FN 24 160
825112 8X4 TS T 40 c FN 24 160
RAMS
82525 16X4 oc B 50 M.C FN 16 105
3101A 16X4 0c B 35 M.C FN 16 105
54/74589 16X4 0oc T 50 M,C FN 16 105
54/745189 16X4 TS B 35 MC FN 16 110
82521 32X2 0c T 50 c FN 16 130
82516 256X 1 TS T 50 M.C FN 16 115
825116 256X 1 TS T 40 c FN 16 115
82517 256X 1 0c T 50 M,C FN 16 115
825117 256X 1 0c T 40 c FN 16 115
54/745200 256X 1 TS B 50 M,C FN 16 130
54/745201 256X 1 TS B 50 M.C FN 16 130
54/745301 256X1 oc B 50 M,C FN 16 130
82509 64X9 oc T 45 : M,C IN 28 190
82510 1024X1 0C B 45 M.C FN 16 170
825110 1024X1 0C B 35 c FN 16 170
82511 1024X1 TS B 45 MC FN 16 170
825111 1024X1 TS B 35 c FN 16 170
93415A 1024X1 oc B 45 M.C FN 16 170
93425A 1024X1 TS B 45 M.C FN 16 170
825208* 256X8 TS B 60 C F 22 185
825210 256X9 TS B 60 c FN 24 185
825400* 4096X1 0c B 70 c [ 18 155
825901 4096X1 TS B 70 c I 18 155
ROMS .
825226 256X4 0oc - 50 M,C FN 16 120
825229 256X4 1S 50 M,C FN 16 120
825214 256X8 TS - 60 M.C FN 24 175
825230 512X4 0c — 50 M,C FN 16 140
825231 512X4 TS - 50 M,C FN 16 140
825215 512X8 TS - 60 M,C FN 24 175
825240 512X8 0c - 60 M,C FN % 175
825241 512X8 TS - 60 M.C FN 24 175
8228 1024X4 L - 50 c F 16 170
825280 1024X8 0c - 70 M.C FN 24 140
825281 1024X8 TS - 70 M.C FN 24 140
825290 2048X8 0c - 80 M,C FN 24 170
825291 2048X8 TS — 80 M,C FN 24 170

*To be announced
NOTES -

1. Output circuit:

OE = Open emitter
0C = Open collector

TS = Tri-state
2. Qutput logic:

3. Temperature range:
C = Commercial (0° C to +75° C)
M = Military (-55° C to +125° C)
All ECL 10,000 series (-30° C to +85° C)
4. Commercial (0°C to +75°C)

T = Transparent—input data appears on output during Write
B = Blanked—output is bjanked during Write

12
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BIPOLAR MEMORY SELECTION GUIDE (Cont'd)

ORGANI- | OUTPUT | OUTPUT | ACCESS | TEMPERATURE NO. MAX. EQUIVA-
DEVICE | zamioN | ciRcum | LoGiC: | TIME(ns) | RANGE' | "CRACE | QEPINS | 1gp(mA) | LENT ROM
PROMS
82523 | ax8 oc ~ 50 MG EN 16 77 -
825123 | 328 TS - 50 M.C EN 16 77 -
10139 32X8 OE ~ 15 ¢ FN 16 145 -
82527 | 256X4 oc - 40 c F 16 140 —
825126 | 256X4 o - 50 MG EN 16 120 825226
825120 | 256X TS - 50 M.C EN 16 120 825229
10149 256X4 0 —~ 20 F 16 150 -
825114 | 256X8 TS - 60 MC EN 2 15 825214
825130 | 5toxa oc —~ 50 MG EN 16 140 825230
825131 | 5124 T - 50 M, FN 16 140 825231
82515 | 512¢8 TS - 60 MG EN 2 175 825215
825140 | 512X8 oc — 60 MG EN 24 175 825240
g25141 | 512¢8 TS - 60 MG FN 24 175 825241
825136 | 1024x4 oc - 60 MG EN 18 140 -
825137 | 1024x4 TS — 60 MG EN 18 140 -
825180 | 1024x8 0c - 70 MG EN 2 175 825280
825181 | 1024X8 TS - 70 M.C FN 2 175 825281
8252708 | 10248 TS — 70 MG FN 24 175 —
825184 | 2048X4 oc - 100 MG | 18 120 -
825185 | 2048X4 TS - 100 MC | 18 120 -
825190 | 2048X8 oc — 70 M,C | 2 175 825290
825191 | 2048X8 TS —~ 70 M.C ! 24 175 825291
FPLAS
825100 | 16X48X8 T8 - 50 MG IN 28 170 -
825101 | 16X48X8 oc - 50 M. IN 28 170 -
PLAS
825200 | 16X48X8 15 - 50 MG IN 2 170 -
825201 | 16X48X8 0c - 50 M.C IN 2 170 -
FPGAS
825102 | 16X9 0c - 20 MG IN 2 170 -
825103 | 16X9 TS - 0 MC IN 28 170 -

*To be announced

NOTES

1. Qutput circuit:

OE = Open emitter
0C = Open collector

TS = Tri-state
2. Output logic:

T = Transparent—input data appears on output during Write
B = Blanked—output is blanked during Write
3. Temperature range:

C = Commercial (0° C to +75° C)
M = Military (-55° C to +125° C)

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

sinotics
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..MOS MEMORY CROSS REFERENCE

SIGNETICS
- CHARACTER E SHIFT
RAMs ROMs GENERATORS PROMS REGISTERS
AMD :
AM2101/9101 2101
AM2111/9111 2111
AM2112/9112 2112
AM2102/9102 - 2102/2102A
AM9060 2680
AM9216 217
~ AMg208 2608
AM1402 , 2502
AM1403 2503
AM1404 2504
AM1405 2505
AM1506 2506
AM1507 2507/2517
AM2806 2512
AM2807 2524
~ AM2808 2525
AM2809 2521
AM2833 2533
AMI
6830 2608
A
2308/8308 2608
4600 - 2600
FAIRCHILD
35138 2101
2102 2102
4096 2660
3343 2521
3343 2522
3347 2532
3349 2518
3533 2533
Gl
2513 2513
2516 2516
2530 2530
2580 2580
9316A/B 216
2509 2509
2510 2510
2511 . 2511
2533 2533 -
INTERSIL
IM7552 2102
IM7712 2512
IM7722 2525
IM7780 2632

14
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MOS MEMORY CROSS REFERENCE (Cont'd)

SIGNETICS
CHARACTER E SHIFT
RAMs ROMs GENERATORS PROMs REGISTERS

INTEL

2101 2101

2111 2111

2112 2112

2102/2102A 2102/2102A

1103 1103

2107B 2680

2104 2660

2115 2115

2125 2125*

2114 2614*

2308 2607

2316E 2616 ,

2704 2704

2708 2708

1402A 2502

1403A 2503

1404A 2504

1405A 2505
MOSTEK

MK4007 2501

MK4102 2102

MK4096 2660

MK4027 2627+

MK30000 2607

MK34000 2316

MK3708 2708

MK1007 2532
MOTOROLA

2102/A 2102/2102A

6604 2660

6830 2608

6570 2609
NATIONAL

MM2101 2101

MM2111 2111

MM2112 2112

MM2102 2102

MM5280 2680

MM506 2506

MM507 2507 /2517

MM1402A 2502

MM1403A 2503

MM1404A 2504

MM2521 2521

MM2522 2522

MM5058 2533

SiNOtics
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MOS MEMORY CROSS REFERENCE  (Contd)
SIGNETICS
' CHARACTER E SHIFT
RAMS ROMs GENERATORS PROMSs REGISTERS
T

TMS4039 2101
TMS4042 2111
TMS4043 2112
TMS4033-35 2102/2102A
TMS1103 1103
TMS4060 2680
TMS4700 2607
TMS3112 2518
TMS3120 2532
TMS3128 2521
TMS3129 2502
TMS3133 2533

16
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' MOS MEMORY SELECTION GUIDE

OUTPUT | ACCESS/CYCLE {TEMPERATURE : , CLOCK/CE/TTL POWER

DEVICE ORGANIZATION| CIRCUIT' TIME (ns) RANGE? PACKAGE | NO.OF PINS | COMPATABILITY | SUPPLIES (V)
RAMS
Static
2501 256X1 TTL 1000/1000 C I,N 16 Yes - +5, -9
25L01 256X1 TTL 1000/1000 C I,N 16 Yes *5,-12
2101 256X4 TS 1000/ 1000 C F, N 22 Yes +5, Gnd
2101-1 256X4 TS 500/500 C F, N 22 Yes +5, Gnd
2101-2 256X4 TS 650/650 C F,N 22 Yes +5, Gnd
2111 256X4 TS 1000/1000 C LN 18 Yes +5, Gnd
21111 256X4 TS 500/500 C N 18 Yes +5, Gnd
2111-2 256X4 - T8 650/650 C I,N 18 Yes +5,Gnd
2112 256X4 T8 1000/1000 C F.N 16 Yes +5, Gnd
211241 256X4 TS 500/500 C F,N 16 Yes +5, Gnd
2112-2 256X4 TS 650/650 C F,N 16 Yes +5, Gnd
2606 256X4 TS 750/750 C F,ILN 16 Yes +5, Gnd
2606-1 256X4 TS 500/500 C F,ILN 16 Yes +5, Gnd
2102 1024X1 T8 1000/1000 C F N 16 Yes +5, Gnd
2102-1 1024X1 TS 500/500 C F,I,N 16 Yes +5, Gnd
2102-2 1024X1 TS 650/650 C F,I,N 16 Yes +5, Gnd
2102A 1024X1 TS 350/350 C F,I,N 16 Yes +5, Gnd
2102AL 1024X1 TS 350/350 C F,ILN 16 Yes +5, Gnd
2102A-2 1024X1 TS 250/250 C F,ILN 16 Yes +5, Gnd
2102AL-2 1024X1 TS 250/250 C F,ILN 16 Yes +5, Gnd
2102A-4 1024X1 TS 450/450 C F,ILN 16 Yes. +5, Gnd
2102AL-4 1024X1 TS 450/450 C F,LN 16 Yes +5, Gnd
2102A-6 1024X1 TS 650/650 C F,I,N 16 Yes +5, Gnd
21F02 1024X1 TS 350/350 C F,ILN 16 Yes +5, Gnd
210F02-2 1024X1 TS 250/250 C F,ILN 16 Yes +5, Gnd
21F02-4 1024X1 TS 450/450 C F,I,N 16 Yes +5, Gnd
21L02 1024X1 TS 1000/1000 C F,ILN 16 Yes +5, Gnd
21L02-1 1024X1 TS 500/500 C F,I,N 16 - Yes +5, Gnd
21L02-2 1024X1 TS 650/650 C F,I,N 16 Yes +5, Gnd
21L02-3 1024X1 TS 400/400 C F,ILN 16 Yes +5, Gnd
2115* 1024X1 0D 45/45 C F,ILN 16 . Yes +5, Gnd
2115L* 1024X1 0D 45/45 C F,ILN 16 Yes +5, Gnd
2125* 1024X1 T8 45/45 C F,ILN 16 Yes +5, Gnd
2125L* 1024X1 T8 45/45 C F,ILN 16 Yes +5, Gnd
2614* 1024X4 T8 - 200/200 C F,I,N 18 — +5, Gnd
2613* 4096X1 T8 200/200 C F,ILN 18 — +5, Gnd
Dynamic

1103 1024X1 0D 300/480 C I,N 18 No +20, +16, Gnd
2660 4096X1 TS 250/375 C F, LN 16 Yes +12, *5, Gnd
2660-1 4096X1 TS 300/425 C F,ILN 16 Yes +12, *5,Gnd
2660-2 4096X1 TS 350/500 C F.ILN 16 Yes +12, *5, Gnd
2660-3 4096X1 TS 140/375 C F,I,N 16 Yes +12, *5, Gnd
2680 4096X1 TS 200/400 C F,I,N 22 No +12, *5, Gnd
2680-1 4096X1 TS 270/470 C F,I,N 22 No +12, 5, Gnd
2680-2 4096X1 TS 350/800 C F.ILN 22 - No +12, *5,Gnd -
2627+ 4096X1 = 150/320 C F 16 — +12, *5, Gnd
2627-1* 4096X1 — 200/200 C F 16 - +12, *5, Gnd
2627-2" 4096X1 — 250/250 C F - 16 — +12, *5, Gnd
2690* 16,384X1 — 150/375 C — 16 — +12, *5, Gnd

*To be announced
NOTES
1. Output circuit:
TS = Tri-state
0D = Open drain
BD = Bare drain
PD = Pull down
PP = Push-pull
2. Temperature range:
C = Commercial (0 °C to +75 °C)
M = Military (-55° C to +125 °C)

Sinetics 17



MOS MEMORY SELECTION GUIDE (Contd)

OUTPUT | ACCESS/CYCLE | TEMPERATURE CLOCK/CE/TTL POWER
DEVICE ORGANIZATION|  CIRCUIT! TIME (ns) RANGE? PACKAGE | NO.OF PINS | COMPATABILITY | SUPPLIES (V)
ROMS )
Static
2530 512X8 TS 700/700 C LN 24 Yes +5,-12
2609 128X9X7 TS 500/500 C F,I,N 24 Yes +5, Gnd
2607 1024X8 TS 500/500 C FILN 24 Yes +5, Gnd
2608 1024X8 TS 550/550 C F,ILN 24 Yes +5, Gnd
2608-1 1024X8 TS 450/450 C F,ILN 24 Yes +5, Gnd
2580 2048X4 TS 950/950 C LN 24 Yes +5, -12
2600 2048X8 TS 500/500 Cc F,ILN 24 Yes +5, Gnd
2600-1 2048X8 T8 300/300 C F,ILN 24 Yes +5, Gnd
2616 2048X8 TS 450 c F 4N 24 Yes +5, Gnd
2616-1 2048X8 TS 350 c F,ILN 24 Yes +5, Gnd
2617 2048X8 TS 450 C F,I,N 24 Yes +5, Gnd
2617-1 2048X8 TS 350 C F,ILN 24 Yes +5, Gnd
2632* 4096X8 — 500/500 C LN 24 — +5, Gnd
2633" 4096X8 — 450/450 C I, N 24 — +5, Gnd
CHARACTER GENERATORS
2513 64X8X5 TS 600/600 C LN 24 Yes *5,-12
2516 64X6X8 TS 600/600 C LN 24 Yes *5, -12
2526 64X9X9 TS 700/700 C LN 24 Yes +5, -12
UV EPROMS
1702A 256X8 TS 1000/1000 c | 24 Yes +5, -9
2704 512X8 TS 450/450 C | 24 Yes +12, *+5, Gnd
2708 1024X8 TS 450/450 C | 24 Yes +12, *5, Gnd
STANDARD ROM CODE
DEVICE CODE NO. DESCRIPTION
STATIC ROM
2530 CM3530 Code Converter, ASCH to EBCDIC and EBCDIC to ASCII
2608 CN0000 10X7 Upper and Lower Case ASCIl Character Generator
2609 CN6571 128 ASCII Characters in 7X9 Matrix Count Down
CN6571A 128 ASCII Characters in 7X9 Matrix Count Up
CN6575 128 ASCII Characters in 7X9 Matrix Count Up with Special Characters
2580 CMXXXX Random code pattern for evaluation purposes
CHARACTER GENERATOR
2513 CM2140 New ASCII Character Generator, Upper Case, 7X5, Horizontal Scan
CM2170 ASCII Character Generator, Upper Case with Yen Sign, 7X5, Horizontal Scan
CM3021 ASCII Character Generator, Lower Case, 7X5, Horizontal Scan
CM3030 0Old ASCII Character Generator, Upper Case, 7X5, Horizontal Scan
CM4800 Katakana Character Generator, 7X5, Horizontal Scan
2516 CM2150 ASCII Character Generator, Upper Case, 5X7, Vertical Scan
CM3001/3010 | ASCII Character Generator, Upper Case, 10X7, Vertical Scan (2 chips)
CM3041 ASCII Character Generator, Lower Case, 10X7, Vertical Scan
CM3970/3980 | ASCII Character Generator, Upper Case, 12X8, Vertical Scan (2 chips)
2526 CM3400 ASCII Character Generator with EBCDIC and BAUDOT code translations, Upper Case, 7X9, Vertical Scan
CM3940 ASCII Character Generator, Upper Case, 7X9, Horizontal Scan
CM6760 Katakana Character Generator, 7X9, Horizontal Scan

*To be announced
NOTES

1. Output circuit:
TS = Tri-state
0D = Open drain
BD = Bare drain
PD = Pull down
PP = Push-pull

2. Temperature range:
C = Commercial (0° C to +750 C)
M = Military (~55 ° C to +125 °C)

18
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MOS MEMORY SELECTION GUIDE (Contd)

OUTPUT ON CHIP | TEMPERATURE NO. OF | NO.OF | TYPICAL | CLOCK/CE/TTL POWER
~ DEVICE |ORGANIZATION| CIRCUIT' | RECIRCULATE RANGE? PACKAGE| PINS | CLOCKS | SPEED |COMPATABILITY| SUPPLIES (V)
(MHz)
SHIFT REGISTERS
Static
2518 32X6 BD Yes C N 16 1 3.0 Yes +5, =12
2519 40X6 BD Yes C N 16 1 3.0 Yes +5, =12
2509 50X2 TS Yes C N, K 14/10 1 3.0 Yes +5, -5, -12
2532 80X4 PP Yes c N 16 1 30 Yes +5, =12
2510 100X2 TS Yes C N, K 14/10 1 3.0 Yes +5, -5, -12
2521 128X2 PP Yes C N 8 1 3.0 Yes +5, -12
2522 132X2 PP Yes C N 8 1 3.0 Yes +5, =12
2511 200X2 1S Yes C N, K 14/10 1 3.0 Yes +5, -5, -12
2527 240X2 PP Yes C N 8 1 2.5 Yes +5, -12
2528 250X2 PP Yes C N 8 1 25 Yes +5, =12
2529 256X2 PP Yes C N 8 1 3.0 Yes +5, -12
2533 1024X1 PP Jumper C N 8 1 2.0 Yes +5, -12
Dynamic )
2506 100X2 BD No C T, N 8 2 4.0 No +5,-5
2507 100X2 7.5KPD No C TN 8 2 4.0 No +5, -5
2517 100X2 20KPD No C TN 8 2 4.0 No +5, -5
2505 512X1 BD Yes C K 10 2 3.0 No +5, -5
2524 512X1 BD Yes C N 8 2 5.0 No +5, -5
2502 256X4 BD No C N 16 2 10.0 No +5, -5
2503 512X2 BD No C TA, N 8 2 10.0 No +5, -5
2504 1024X1 BD No C TA, N 8 2 10.0 No +5, -5
2512 1024X1 BD Yes C K 10 2 5.0 No +5, -5
2525 1024X1 BD Yes C N 8 2 3.0 No +5, -5
*To be announced
NOTES
1. Output circuit:
TS = Tri-state
0D = Open drain
BD = Bare drain
PD = Pull down
PP = Push-pull
2. Temperature range:
C = Commercial (0°C to +75 °C)
M = Military (-55 °C to +125 °C)
sinetics 19
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BIPOLAR MEMORY
DATA SPECIFICATIONS
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DESCRIPTION

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

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

In associate operation, Iy and I,contain in-
formation to be compared. Ifthe latches ata
particular Y location are in a state matching
the input data, that Y line goes low.

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

In the read mode, the state of the selected
cells appears on outputs Dy and D;. In the
write mode, these outputs are transparent,
following the state of Iy and I;.

In Hybrid mode, one of the lo or |1 data
inputs may be associated with the Qno or
Qn1 cells respectively. If a match exists, the
corresponding Yn line(s) will go low, and can
be used to address the other half of the
memory for writing new data. Thus, it is
possible to write 11 in Qn1 where lp matches
Qno or vice versa.

10155 « F.N

BLOCK DIAGRAM
A,

A,
‘(11) *(10)

w M MODE CONTROL

I,_

FEATURES PIN CONFIGURATION
® 12ns associate time (max.) N
e Linear address select F,N PACKAGE
e Single bit masking
e 50 () output drive vee E 18] vecz
e ECL 10K compatible v [2] 7] v.
* Open emitter match lines for easy bit

expansion v [E] [16] e
e 50k Q) input pulldown resistors (except v, [} [75] e

on Y lines) Y: [5] g Y,
APPLICATION ° L] 1] e
e Content addressable memory systems v [ [i2]

w ] [11] A
RECOMMENDED vee [3] 0] A,
OPERATING VOLTAGES
- *F = Cerdi

* Veet=Vec2= 0V N = Prontic
e VEE = -5.2V 5%
TRUTH TABLE (POSITIVE LOGIC)

MODE Ag|Aq|lo |11 | W |Dp|D1| Qo | Qn1 Yn
Associate’ | 1| 1 [1/0{1/0[ X [0 | O | Qno | Qnt | Qro@lo+ Qm @11
Associate’,2| 1 [ 0 |{1/0[ X | 1 | 0 |D1| Qno | Qn1 Qno@lo

(masked)

Associate’,2| 0 | 1 | X |1/0| 1 {Do| 0 | Qno Qn1 Qni@h

(masked)

Read3 0| 0| X | X]| 1 |Do2|D12| Qno Qn1 0 (Selected address)
Write34 0] 0}10|1/0] 0 jlo| I lo It 0 (Selected address)
Hybrid5 1] 0([10[1/0] 0 |0 ] 11| Qno | t1s¥n Qno®1lo
Hybrids of 110|100 1|0 |lo¥n | Qnt Qn1®@h

X = Don't care .

Qno = Contents of address n, Bit0(n=0to 7)
Qnt = Contents of address n, Bit 1

NOTES

1. 1 (high) = Mismatch, 0 (low) = Match
2. Read mode: Do=Qoo® Yo+ Qioe Y1+ ® & +Q7pe Y7
Di=Qo1eYo+QireYie e e+ QrioVy
3. In normal operation a single Y address is selected for read or write
4. Write is transparent
5. Simultaneous Associate and Write at all “Match” addresses.

LOGIC DIAGRAM (TYPICAL BIT)

Ao

I

Iy
o

0 S

A,
' 1
Yo 2) BITO BIT1
(3)
5 Y, —> Y
Be v, < Y
2E v DL
Za
- (5) 16-BIT LATCH "
e
§3 Y; <> AND COMPARATOR D iD _G-t—o—- D
1 ARRAY
ﬁE V.QLZ)—» C a 4 v Q [o]
) 16)
& Vs<—(-—)>
3 as)
Yo —>
(14)
T 17 R ,
lo A A I WA,
IN/OUT BUFFERS
R PSS
6 12| 13
Y] (6) (12) (13) D,
- u
Sifnotics 23
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ABSOLUTE MAXIMUM RATINGS Vcci=Vccz =0V
PARAMETER RATING UNIT

VEE Supply voltage -8 Vdc
VIN Input voltage 0 to Vee Vdc
lo Output source current 40 mAdc

Temperature Range °C
TA Operating -30 to +85
Ty Operating junction 125
TsTG Storage -55 to +125

DC ELECTRICAL CHARACTERISTICS! Voot

=Vccz2 =0V, Vee = -5.2V, RL = 500 to -2V

10155 « F,N

TEST -30°C +25°C +85°C .
PARAMETER - UNIT
CONDITIONS Min | Typ| Max| Min | Typ | Max | Min | Typ | Max
Input voltage \
ViL Low -1.890 -1.850 -1.825 .
ViH High -0.890 -0.810 -0.700
ViLA Low threshold -1.500 -1.475 -1.440
ViHA High threshold -1.205 -1.105 -1.035
Output voltage v
VoL Low _ s -1.89 -1.675| -1.65 | -1.70 | -1.85]-1.825 -1.615
Von  High ViH = Max, ViL = Min | _ o¢ -0.89 | -0.96 |-0.89 | -0.81 | -0.89 -0.70
VoLa Low threshold -1.655 -1.63 -1.595
VOHA High threshold ViHA = Min, ViLa = Max | -1.08 -0.98 -0.91
Input current
W how YALW = Vi Min 05 A
lH High A = ViH Max 220
L,W = V|4 Max 200
Y = VIH Max 50
lee Supply current ViH Max 115 | 140 mA
AC ELECTRICAL CHARACTERISTICS2 -30°C < Ta =<+85°C, Vcct1 = Vecz = +2V, Vee = -3.2V, RL = 501} to ground
LIMITS
PARAMETER FROM TO TEST CONDITIONS UNIT
: Min3 Typ4 Max
Associate time ns
Tal [E3 Yt 8 12
TA2 A+ Y+ 9 12
Disable time ns
To1 A- Y- 8 12
To2 A+ D- 4 7
Tps Y+ D- 9 13
Setup and hold time _ ) ns
TH1 Hold time W+ A+ 1 0
Ts2 Setup time A- Y- 15 11
Th2 Hold time W+ Yt 3 1
Ts3 Setup time Y+ W- 3 2
TH3 Hold time W+ iE: '3 1
Tsa Setup time (E3 W+ 5 3
Tw Write pulse width 10 5 ns
Access time _ ns
TA3 Write W- Dt Tsa=Tw 13 17
Ta4 Write 1+,- D+~ 9 13
Tas Read Y- D+ 6 10
Tae Read A- D+ 4
NOTES

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

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

24

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

4. All typical values are at Ta = +25°C.
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VOLTAGE WAVEFORMS

READ CYCLE

MODE SELECT

|-TD2+]

e
SELECTED Y
(ONE LINE)

UNSELECTED Y
{7 LINES)
Tp3z—"]

VALID \ DATA OUT

WRITE CYCLE

41”";
MODE SELECT

SELECTED Y
(ONE LINE)

Tw

UNSELECTED Y
(7 LINES)

z WRITE PULSE

VALID

Tsq———>| Tu3
INPUT DATA

Tas

VALID DATA OUT

Taz —|

ASSOCIATE CYCLE

A
Ta2 —>

y 7

MISMATCH

MODE SELECT
Tp1

1 Y OUTPUT

4 j
MATCH

T A1—]
1

INPUT DATA

sifnoties
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10155 ® F,N

MEASUREMENT CIRCUIT

ASSOCIATE TIME I TO Y (Ta1)

PULSE
GENERATOR

i

18 1
i
i

0.1 SCOPE

A
)
509
INPUTS

K,

Veca Veet =

_____ I
+1.2v —I— —_— JUMPER

SOLID CO-AX
{ALL EQUAL LENGTH)

VEE ) =f——
s_(;? “——7 -

10165
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DESCRIPTION

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

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

When both Port addresses are equal, data
from the same location can be read in either
or both Port output sets by means of output

FEATURES

Address access time: 40ns max
Write cycle time: 65ns max
Power dissipation: 8.5mW/bit typ
Input loading: -250.A max
On-chip address decoding
Output options:

82S12 Open collector

82S112 Tri-state
Non-inverting outputs
Input data latches
Two write enable lines
Separate output enable lines
Output follows data input during write
TTL compatible

e 6 0 0 0 o

select lines Sa and Sg. During Write, new

data stored in memory is immediately trans-
ferred on both Port output sets.

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

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

Both the 82S12 and 82S112 are available
over the limited temperature range of +10°C
to +75°C. Over this temperature range,
specify N82S512/82S112F,N.

TRUTH TABLE

APPLICATIONS

Buffer memory

Accumulator register

Data routing/shifting

ALU control

Multiprocessor memory management
Bandwidth increase by multi-operand
fetch

Communication controllers

* 1/O data packing/unpacking

® Large FIFO memories

® ® o o o o

PORT 82512 828112
MODE |WE |WE | In | SA | SB | ADDRESS | (ON)A|(ON)B|(ON)A|(ON)B
Disabled 1 1 X 1 1 Hi-Z | Hi-Z
Stored Stored .
0 X 0 ! Data 1 Data | 1%
Stored . Stored
or X 1 0 A=B ! pata | "% | Data
0 0 Stored |Stored |Stored | Stored
Read Data | Data | Data | Data
X 1 0 1 [AN] 1 (AN] | HI-Z
1 0 A#B 1 BNy | Hi-Z | (BN
0 0 [AN] | (BN | (AN] | [BN)
1 1 1 1 Hi-Z | Hi-Z
0 1 A=B IN 1 In Hi-Z
1 0 1 IN Hi-Z IN
Write 1 0 1/0 0 0 IN IN IN IN
1 1 1 1 Hi-Z | Hi-Z
0 1 A#B IN 1 IN Hi-Z
1 0 1 BN) | HI-Z | B
0 0 IN BN) IN BN]
X = Don't care
{ 1= Contents of
sifjnotics

82S512-F,N e 82S112-F,N

PIN CONFIGURATION

F,N PACKAGE*
we [1] 24] vee
. & 5w
NN 2]
~ [4] B
s O %] .
o1, [E] [17] 55
02, [9] 16] o0ag
03, [19] [15] 03g
oan [17] 4] o2
ano [12] 13] o1
*F = Cerdip
N = Plastic

=
o
=
W
=
=
S
o
&
=



I 1, Iy 1
3(3) 3(2) 3(22) 3(21)

WE ¢ INPUT DATA REGISTER
WE (D = LATCHES)
)
WRITE
AMP.
‘* A A Y
PORT PORT
() (8)
> (READ/WRITE) gy s
ADDRESS P e
(READ/WRITE) -~ / | <]
() 4
AO—>{ . | P I -~ =
(5) 8 a
8 WORD X 4-BIT 8
A 0(6)' ) § > [ STORAGE MATR!X] -« 8
A; O—» g -1 // ] g
2 ./ 2
> 2 ]
e
- ]
e
-~ // (READ ONLY) |
L

ADDRESS
(READ ONLY)
(20)
|«—0 B,

(19)
|«—O B,
(18)

2

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

ABSOLUTE MAXIMUM RATINGS

PARAMETER! RATING UNIT
Vce Supply voltage +7 Vdc
ViN Input voltage +5.5 Vdc
Output voltage Vdc
VoH High (82512) +5.5
Vo Off-state (82S112) ' +5.5
hN Input current . +30 mA
lout Output current +100 mA
Temperature range °C
TA Operating 0to+75
Tsta Storage -65 to +150
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DC ELECTRICAL CHARACTERISTICS

+10°C < TA < 75°C, 4.75V < V¢ < 5.25V

82S12-F,N ¢ 82S112-F,N

; o TIONS 82812 828112
PARAMETER TEST CONDITI UNIT
Min | Typ2 | Max | Min | Typ2| Max
Input voltage \"
VIH High1 Vce = 5.25V 2 2
ViL Low1 Vce = 4.75V 0.85 0.85
Vic Clamp1.3 Vee = 4.75V, IIn = -18mA -0.8 -1.2 -0.8 -1.2
Output voltage Vce = 4.75V \"
VoH High14 loH = -2mA 24
VoL Low15 loL = 9.6mA 0.35 0.45 0.35 0.45
Input current uA
liH High ViN = 5.5V 1 25 1 25
hie Low Vin = 0.45V -10 -250 -10 -250
Output current Vce = 5.25V
loLk Leakage6 Vour = 5.25V 1 40 nA
10(OFF) Hi-Z state6 Vourt = 5.25V 1 40 uA
Vour = 0.45V -1 -40
los Short circuit3,7 Vourt = 0V -20 -70 mA
lcc Vce supply currents Vce = 5.25V 110 160 110 160 mA
Capacitance Vce = 5.0V pF
CiN Input ViN = 2.0V 5 5
Vout Output Vourt = 2.0V 8 8
AC ELECTRICAL CHARACTERISTICS +10°C<Ta<+75°C, 4.75V<Vcc <5.25V, R1=470Q, R2= 1k}, CL = 30pF
LIMITS
AMETER T UNIT
PAR (o] FROM Min Typ? Max
Access time ns
TaA Address Output Address 40
Tse Port select Output Output enable 30
Disable time ns
Tsp Port deselect Output Output enable 30
Twp Valid time Output Write enable 40 ns
Setup and hold time ns
Twsa Setup time . 15 10
TwhA Hold time Write enable Address 5 0
Twsb Setup time . . 15
TWHD Hold time Write enable Data in 10
Pulse width ns
Twe Write enable 45
NOTES
1. Al voltage values are with respect to network ground terminal.
2. All typical values are at Vcc = 5V, Ta = 25°C.
3. Test one at the time. _
4. Measured with VL applied to Sx and a logic high stored.
5. Measured with a logic low stored. Output sink current is supplied through a resistor to Vcc.
6. Measured with Vi applied to Sx.
7. Duration of short circuit should not exceed 1 second.
8. lcc is measured with all inputs at 4.5V and the outputs open.
sifnotics 29
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TEST LOAD CIRCUIT

82512-F,N ¢ 82S5112-F,N

VOLTAGE WAVEFORM

<
Q
(2]

O-4AAA-0
b4

i

LOADING CONDITION

INPUT PULSES

ALL INPUT PULSES
ov

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

PULSE et
GENERATOR
512 l Yee
50V 1K 1
! L 1 A A A Vece
o—— 5V
= A,
: out
PULSE
GENERATOR [0, . ©n)
Yo WE
_?_ [Do— wE R, cL
= (CAPACITANCE INCLUDING
In SCOPE AND JIG)
PULSE
GENERATOR [—©. < =
So———]5x
- i GND
TIMING DIAGRAMS
READ CYCLE

+3v

ov-

+3V
1.5V
7L/—_Tsn —i
P

—— — - - OV

o s o o S o VoH

+1.5V +1.5V

o — -V )

TsE

TAA 1

Port Address: An = BN

- v

AN ov
I v

BN oV

+3V

5 -

1 V/L[_.TSD

- —— -— e s o OV
= o e e e o e e i e Vou

15v [ AN ] o 15v

- w—-— V)

- - —— - — o —— - Vou

(ON)g

i

mv [en] .. 1.5V

A o o o o O
Tsg ="

TaA

Port Addréss: AN # BN
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TIMING DIAGRAMS (Contd)

SIMULTANEOUS READ/WRITE CYCLE

+3V

ov

X

X

TTTTTTTN

ov

S o oo o o o 13V

——tmm s

ov

WE

+3V

A -
L—Twso —>|<— Twno—-l

ov

Twp =T wWHA =1

\—.\—————_-—_—_--———— +av

Twsa ’ ov

InN= 1"

©ON)A

—_—T.—————-———_———_——---— 43V
S8

—— e ———— — —— o= = O
15V [aN]=In In= 0"
v
[«—Tse oL

4—————Twp

ov

—— — ———————— — —————— - \| O}

[en]
©N)B Vou
TsE—
Port Address: AN # BN
AN = Write
BN = Read
PORT A WRITE CYCLE
+3V
AN=BN ov
———--———-\ A ——_—-—-L———‘av
[T — L_ - — 2"— - ov
T T
WE wso—>!<—— WHD—"I av
WE | ov
Twsa Twp T TwHA "]
———— e - - — - — — - = e +3V
< \
Sx ov
Iny="1"
— e —— - = w1
l 1.5V
In="0"
(On)x % VoL

Tsg—]

Port Address: AN = BN
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MEMORY TIMING
DEFINITIONS

Tse

Tsp

TaA

TwHD

Twp
Twsa

Twsb

Twp

TwHA

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

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

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

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

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




DESCRIPTION

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

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

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

The family is available in the commercial
and military temperature ranges. For the
commercial temperature range (0°C to
+75° C) specify the N prefix, and for the mili-
tary temperature range (-55°C to +125°C)
specify the S prefix. The 54/74589/189 mili-
tary temperature range product is ordered
as S54S89/189. The S grade product is
supplied in the F package only.

FEATURES
* Output access time:
N82S25: 50ns
N3101A: 35ns
N54/74589: 50ns
N54/745189: 35ns
e Power dissipation: 6.25mW/bit, typ
¢ Input loading:
N grade: -100uA max
S grade: -150.A max
e On-chip address decoding
e Output options:
82S25: Open collector
3101A: Open collector
54/74S89: Open collector
54/74S189: Tri-state
e Schottky processed
e TTL compatible
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82525-F,N @ 3101A-F,N e 54/74S89-F,N ® 54/74S189-F,N

APPLICATIONS PIN CONFIGURATION
e Scratch pad memory
¢ Buffer memory F,N PACKAGE
® Push down stacks
* Control store 1 6] vee
Ce E E Ay
WE [z E A;
h E E A,
5 [5] E hW
w (€] [11] 5,
D, E E Iy
GND E: :9:] D,
*F = Cerdip
N = Plastic
TRUTH TABLE
82525 | 3101A | 54/74589 | 54/745189
CE | WE | DIy DATA OUT
Read 0 1 X Stored Stored Stored Stored
data data data data
Write “0” 0 0 0 1 1 1 Hi-Z
Write “1” 0 0 1 1 1 0 Hi-Z
Disable 1 X X 1 1 1 Hi-Z
BLOCK DIAGRAM
_ WO1RD - ] h ] ]
! 1l |
&%‘g‘;ﬁ% - WOéRD - — - —1 - > -4
a0
1 ) )| |
209 T T T |
| EEEREEERE
(19 |
he | | o |
) | | N |
2 | | | 1
= ] 1 ]
W?GRD - 4 - = - =
CHIP ENABLE T T T T
READ/WRITE
.
BIT1 BIT 2 BIT3 BIT4
MT (S)I (G)T (7)I (10)T (9)i (12)T (11)I
Un D, 1, D, Iy D, 1e D, ,
Vce = (168) T
GND = (8) DATA IN AND OUT
( ) = Pin number
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ABSOLUTE MAXIMUM RATINGS

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

DC ELECTRICAL CHARACTERISTICS N grade: 0°C < Ta < +75°C, 475V < Voo < 5.25V
S grade: 55°C < Ta < +125°C, 4.5V < Vcc < 5.5V

. N GRADE S GRADE
PARAMETER
TEST CONDITIONS Min Typ2 | Max Min | Typ2 Max UNIT
Input voltage \"
ViL Low Vce = Min .85 .80
ViH High Vce = Max 2.0 2.0
Vic Clamp IIN =-12mA, Vce = Min -1.0 -1.5 -1.0 -1.5
Output voltage \"
VoL Low3,4 lout = 16mMA, Vcc = Min 0.35 0.45 0.35 0.5
VoH High (54/745189) lout = 2mA 2.4 2.4
Input current uA
L Low VIN = 0.45V -10 -100 -10 -150
liH High ViN = 5.5V 10 25
Output current *
loLk Leakage | CE=high, Vout =5.5V, Vcc=Min <1 100 <1 100 | uA
los Short circuit (54/745189) Vout = 0V -30 -100 | -30 -100 | mA
lo(orr)  Hi-Z (54/74S189) 2.4 = Vour = 0.4V +50 50 | wA
Icc Supply current4 mA
82525, 54/74S89 80 105 80 120
3101A 80 105 80 120
54/745189 80 110 80 110
Capacitance Vee = 5.0V pF
CiN Input ViH = 2.0V 5 5
Court Output Vout = 2.0V, CE = high 8 8
sinotics 33
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82525-F,N ® 3101A-F,N ¢ 54/74S89-F,N ¢ 54/745189-F,N

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

N82S25, $82825, N3101A, S3101A,
PARAMETER TO FROM N74589 $54589 N74S189 $545189  |ymiT
Min | Typ2 | Max | Min [ Typ2| Max | Min |Typ2 | Max | Min | Typ2 | Max

Access time ns

TaA Address 35 | 50 35 60 25 35 25 | 50

Tce Chip enable 20 | 35 20 35 12 17 12 | 25

Tcp Disable time Output Chip 20 35 20 35 12 17 12 25 ns

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

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

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

Twha  Hold time enable | A99®sS | 5 | 10| 0 0 10

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

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

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

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

Twp  Write enable5 30 | 18 30 | 18 25 30| 1

NOTES

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

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

. Output sink current is supplied through a resistor to Vcc.

. All sense outputs in low state.

. To guarantee a Write into the slowest bit.

. Positive current is defined as into the terminal referenced.

. Positive logic definition: high = +5.0V, low = GND.

. Test each input one at a time.

O N HA WN

TEST LOAD CIRCUIT VOLTAGE WAVEFORM

LOADING CONDITION INPUT PULSES

ALL INPUT PULSES

Vee +3.0V — — — —
1K
ov
PULSE —
GENERATOR
b———l Vee
510 | e——y
+5.0v 1k AR ?
= " 1 2 '3
Lo
_?_ b 5, b— +5.0V
le
= A Measurements: All circuit delays are measured at the
D, jo—| ¥ +1.5V level of inputs and output.
PULSE
GENERATOR [~ o —
_T_ WE D; jo— IcL R,
- B, - =
PULSE
GENERATOR DN o 3
i GND

- (INCLUDES JIG AND SCOPE CAPACITANCE)
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TIMING DIAGRAMS

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

READ CYCLE

- - 3
ADDRESS * 1.5V
0" STORED
— STORED Vou
DN 1.5V 1" STORED o
S oL
—{ TAA

Address Access Time

. 3v
1.5V -¥ 15v
ov

CHIP
ENABLE
TcE —{ Tcp
——————— o—— VOH
on 1.5V 1.5V
VoL

Chip Enable/Disable Times

WRITE CYCLE
. "
ADDRESS 1.5V 15V
ov
| Twsp TWHA |«—
——— v a— ——— —— o - +3
BY m /~
'n 1.5V 15V
————————— h———_—————.?.——.——-/ ov
Twsc —] < TWHD —|
+3
CHIP ENABLE 1.5V 15V
ov
Twsa Twp TwHC ——I
+3
WRITE ENABLE \\mv
ov
- Twp

oy

VoL
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DESCRIPTION

The 82S21 is ideally suited for high speed
buffers and as the memory element in high
speed accumulators.

Words are selected through a 5-input de-
coder when the chip enable input, CE is at
logic high. WSo and WS+ are the write select
inputs for_the bit 0 and bit 1 of the word
selected. WE is_the write control input.
When WSN and WE are both at logic low
data on the Digand.Dlq data lines are written
into the addressed word. The read function
is enabled when either WSy or WE is at logic
high.

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

FEATURES

e Address access time: 50ns max
® Write cycle time:
Transparent mode: 45ns max
Latched mode: 60ns max
Power dissipation: 7.5mW/bit typ
32mA output sink capability
On-chip output latches
Bit masking control lines
Write-While-Read function
Non-inverting open collector outputs
TTL compatible

® o 0 o o o o
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APPLICATIONS PIN CONFIGURATION
e Scratch pad memory
e Buffer memory F,N PACKAGE
e Accumulator register
¢ Control store we [} [76] vee
ws, 2] 5] ws,
o1, [3] [14] o,
A [] 3] 4
ce[5] 12] A
sTROBE [6 | [11] A,
00, [7] [10] A,
GNo 3] 9] oo,
*F = Cerdip
N = Plastic
TRUTH TABLE
CE | WE |WSo| WS 1| STROBE MODE OUTPUTS
X X ]| X X 0 Output hold DOnN =(Am) at last CE=high
0l X | x| X 0 Disabled DON = high
1 1 X X 1orl | Read(transparent/latched) _
110 1] 1 1 or! | Read (transparent/latched) DON = (Am)
110 0 0 0 Write data DOn = (Am) at last strobe =1
110 0 0 1 Write data DOn =DIN
1 0 0 1 X Write data into bit 0 only If strobe = low:
DOn = (Am) at last strobe =1
110 1 0 X Write data into bit 1 only If strobe = high:
DON=DIn or (Am) as per WSN
( ) = Contents of

I = High — low transiti

on

ABSOLUTE MAXIMUM RATINGS

PARAMETER! RATING UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +5.5 vdc
VOH Output voltage +5.5 Vdc
N Input current +30 mA
lout Output current +100 mA

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

SiNOtES



LOGIC DIAGRAM

o, Ws, WE o, WS,
(15)
BIT 1
(13) A, ;; il;
T | _ﬂié Spmb
(12) A, 1y WorpDoO
e 51T 1
T _J
1) A, —_ I
| E - |4 *—— —
gy | WORD 1
(10) Ay . L =\ J |
K T | | | | | |
) A, K ’ I I l I I I I
[ - - -
f— WORD 31
Y] |
(5) CE {> —
1 1 - 1 [
(6) STROBE
Vee - (18)
GND = (8)
() = Pin number »(1)000 (9)DO‘

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

82S21-F,N

LIMITS
PARAMETER! TEST CONDITIONS -
Min Typ2 Max
Input voltage .
ViL Low1 Vce = 4.75V 0.85
ViH High1 Vce =5.25V 2
Vic Clamp13 Vcc = 4.75V, In.= -18mA -0.8 -1.2
Output voltage
VoL ) Low1.4 Vce = 4.75V, loL = 32mA 0.35 0.45
Input current
he . Low Vin = 0.45V -1.6
liH High ViN = 5.5V <1 25
Output current Vce = 5.25V
loLk Leakage$ Vourt = 5.25V 1 40
Icc Vce supply currenté Vce = 5.25V 100 130
Capacitance Vcc = 5.0V
CiN Input ViN = 2.0V 5
Cout Output VouT = 2.0V 8
sifnotics
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AC ELECTRICAL CHARACTERISTICS 0°C<Ta<+75°C, 4.75V < Vcc <5.25V, R1=1500, R2 = 6000, Ci =30pF -

82S821-F,N

LIMITS
PARAMETER TO FROM TEST CONDITIONS UNIT
Min Typ2 Max

Access time ns
Taa  Address Output Address 40 50
Tce Chip enable Output Chip enable Latched or transparent read 40 50

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

Setup and hold time ns
Twsa Setup time . ) 15 10
Twha Hold time Write Address Latched or transparent write 5 0
Twsp Setup time . . . 25
Twhp  Hold time Write Data in Latched or transparent write 5 0
Twsc Setup time . . 15 10
Twhe  Hold time Write CE Latched or transparent write 5 0
Tces Setup time . 50 40
Toen Hold time Strobe Chip enable Latched read 5 0
TapH Hold time Output Address Latched read 5 0

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

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

Delatch time ns
ToL Strobe Output Strobe Latched read 20 25
Twp Valid time Output Write Latched or transparent write 30 40 ns

NOTES

1. All voltage values are with respect to network ground terminal.
2. All typical values are at Vcc = 5V, Ta = +25°C.
3. Test each input one at a time.

4. Measured with a logic low stored. Output sink current is supplied

MEMORY TIMING
DEFINITIONS

Tce

Teo,

Taa

Twsc

TwHC

TwsaA

TWHA

Twsp

38

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

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

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

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

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

Required delay between begin-

TwHD

Twp

Twp

Tces

TcEH

TsLR

Tsw

TADH

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

ning of valid Data Inputand end of
Write Enable pulse.

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

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

Minimum delay between leading
edge of Chip Enable and trailing
edge of Strobe, for latching valid
output data.

Required delay between trailing
edge of Strobe and end of Chip
Enable, for latching valid output
data.

Minimum delay between Address
valid time and trailing edge of
Strobe, for latching valid output
data.

Minimum width of Strobe pulse
required to update contents of
output data latches.

Required delay between trailing
edge of Strobe and end of valid

Sifnotics

ToL

TLRW

TsLw

Address.

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

Minimum delay required between
trailing edge of Strobe and lead-
ing edges of Write Enable or Write
Select for latching old output data
(being read) while new data is
being written (at the same ad-
dress).

Minimum delay between leading
edge of Write Enable or Write
Select and trailing edge of Strobe
for latching data being written in
output data latches.



TEST LOAD CIRCUIT

82821-F,N

VOLTAGE WAVEFORM

GND

Vce
1K
|
PULSE |
GENERATOR |
Vee
510 —
50V 1K s v -
! - Dly
\ L: o1,
Do,
PULSE
GENERATOR - our
WE
WS,
Do,
PULSE ws,
GENERATOR
No——+] strose
PULSE a
GENERATOR °
O———|cE

+5.0V

(INCLUDES JIG &
SCOPE CAPACITANCE)

INPUT PULSES

TIMING DIAGRAMS

TRANSPARENT READ

Taa 1

Output Latches Not Used

/ +av
STROBE -J—— ———————-—-——-“-——————,————-——- ov
+3v
ADD ov
— e e e wn e +3\
%st |.sv*
cE | . T ov
t‘—"cz—’i vie 1o
1/ | 4 VoH
ooy / 15V
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Measurements: All circuit delays are measured at the
+1.5V level of inputg and outputs.
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TIMING DIAGRAMS (Cont'd)

LATCHED READ

T - +3V
v 1.5v 1.5V
ADD

ov
———_——_—_-. a3y
Iz N
ce | | = ov
. I Tces i Teen =t cho :
) %wv * TaoH ' % !
STROBE ! Tew i
} TsLR | —“| ToL "—
I ol ! v
v oH
///////////////////@( £
PoN | = - VoL
|
Output Latches Used
TRANSPARENT WRITE
+3v
/
STROBE = o/ —————— ———— — ———— —————— - ————— (

: +3V
(1.SV 1 SVX
ADD
- w3V
%1.5V *
CE '

t
| Two

- —— ’ Vo
1.5V +1.5V
boy | S

Output Latches Not Used

*Twsc | Twp fe—Twhe i l"CD"‘ )
+ I | %
WSy, WE | *1 5V 1.5\#1_‘”“A !
l .....__...l.._ —_———o
‘-TwsA—’l "——Twso—‘—’]*Twuo’l
-_—--T——-P—\I ———r———— +3V
I | %1 Y 1y sv
DIy } [ ——
|
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TIMING DIAGRAMS (Contd)

LATCHED WRITE

}‘sv
ADD

P e

% 1sv |
ov

Wy, WE 15v

)'_TWSA__"

_..—__....—{-.1| wsp +

DIy

l=Twsc i Twp | Twre— T
|
|

1‘5%7wno"
+ = =i

+3V

-——— e — o - == 0V

I,.___.r..___ ‘v

%1.5\1 1.5V |
\-——-——————J ov

TsLw

R s et

1. sv¥TA°"’1

|

|

f

I ¥1 5V
STROBE !

U

l_——-— ov

WN""""""W///////W

Output Latches Used

= == VOH
15V

| S VoL

WRITE-WHILE-READ

ADDR

+3v

ov

"Twm. ! Twe’ ! TVINC"‘

- anp e e=n > ww ww e +3V

_)(wv I.SV\
CE enmm— | ov

+3v

|
WSy, WE *.sv 1.5V %
4

[ Twsa—|
be— qw—=1

- s = - OV

l I Twsp

e - e e e o e o o e e e e - 43V
STROBE Nﬁtsv |
L
L]
[l
+

ov

Twho=!

————————————
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82821-F,N

TYPICAL APPLICATION
BASIC 8-BIT FULLY BUFFERED ACCUMULATOR
Do b/ (a) 4 0) V(@
. ;.//() //()_, /K() A @)
LOAD D47 Eqq
CONTROL ’
h Y Eos
o 82533 S 82533
Sy Sy
I A
"8" REGISTER 82521 82s21 “A” REGISTER 82521 82821
D, .
| ™ 2521
-
, I
|
| : —
| 82821
8" REGISTER _*___ ()
INPUT DATA 7 -1 |
I = s2s21
| =
|
! ~
| 82821
D, YYVYYVYY YYYVYVYYY
- Bo Ao S Ay B, A; By A B, A, Bs As By As By A;
74181 G, CiNn 74181
Y
A , A @
\
Eos Eur
By use of the control lines Sp and S1 data is loaded into the “A” register through inputs Dx or from the
outputs of the 74181’s (Ex) to the 82S33's and stored in the 82S21’s organized as a 32X8 RAM register.
Data is loaded directly int6 the “B” register. With this arrangement, the function A+B — A (A plus B into A)
can be performed in 70ns, typically, starting from data stored in the 82521’s.
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DESCRIPTION

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

During Write operation, the logical state of
the output of both devices follows the com-
plement of the data input being written. This
feature allows faster execution of Write-
Read cycles, enhancing the performance of
systems utilizing indirect addressing
modes, and/or requiring immediate verifi-
cation following a Write cycle.

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

All devices are available in the commercial
temperature range (0°C to +75°C) and are
specified as N82S16/116/17/117, F or N.
The 82516 and 82S17 are also available in
the military temperature range (-55°C to
+125°C) and are specified as S82S516/17.

FEATURES

® Address access time:
825116/117: 40ns max
e Write cycle time:
82S116/117: 25ns max
* Power dissipation: 1.5mW/bit typ
® Input loading:
N82S116/117: —100u.A
® OQutput follows complement of data input
during Write
® On-chip address decoding
e Output option:
82S16/116: Tri-state
82S17/117: Open collector
e Schottky clamped
o TTL compatible

82516/116-F,N ® 82S17/117-F,N

APPLICATIONS PIN CONFIGURATION
e Buffer memory *
* Writable control store F.N PACKAGE
¢ Memory mapping
¢ Push down stack A [0 [16] vee
® Scratch pad A [2] [15] A,
CE, [3] [14] As
CE, [4] 73] Oin
G mp
A 7] [10] A
Gno [3] B
*F = Cerdip
N = Plastic
TRUTH TABLE
— — Dourt
MODE CE* WE DN
82S16/116 82S817/117
Read 0 1 X Stored Stored
data data
Write 0" 0 0 0 1 1
Write "1" 0 0 1 0 0
Diasabled 1 X X High-Z 1
*"0" = All CE inputs low; “1" = one or more CE inputs high.
X = Don't care.
BLOCK DIAGRAM
DI DATA
Di | BUFFER ] (13)
M- ———— 16
1
N s Tr
A, O—as=] ADD- n |
(1) RESS -—)\ 1:16 [ 16X16
220357 BUFFER _Vnsc(é)osn ! MATRIX Row (12) we
T | cE,
-Jl-- @ ——‘
16 a0 CE.
_______ Gl
e P
. —
A 2 ADD-
9) RESS 1:16
"
SilnoLics 43

D BIPOAR MEMORY



ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +5.5 Vdc
Output voltage +5.5 Vdc
Vourt High (82S17)
Vo Off-state (82S16)
Temperature range °C
Ta Operating
$82516/17 -55 to +125
N82S16/17, N82S116/117 0 to +75
Tsta Storage -65 to +150

DC ELECTRICAL CHARACTERISTICS Ng25116/117, N82S16/17:
$82516/17:-55°C < Ta < +125°C, 4.5V < Vcc < 5.5V .

82S16/116-F,N ¢ 82517/117-F,N

0°C < Ta < +75°C, 4.75V < Vge < 5.25V

N82S16/17/116/117 $82816/17
TEST NDITION
PARAMETER CcoO S Min Typ' | Max Mio Typ' |- Max WUNIT
Input voltage2 . : \'
VIH High Vce = Max 2.0 2.0
ViL Low Vce = Min 0.85 0.8
Vic Clamp3 Vce = Min, IIN = -12mA -1.0 -15 -1.0 -15
Output voltage? Vce= Min Y]
VoH High (82S16/116)4 loH = -3.2mA 2.6 2.4
VoL Lows loL = 16mA 035 | 045 0.35 0.5
Input current3 Vce = Max mA
liH High VinN = 5.5V 1 25 1 25
e Low Vin = 0.45V -10 -100 -10 -250
Output current
loLk Leakage (82S17/117)6 VouTt = 5.5V 1 40 1 40 MA
10(OFF) Hi-Z state (82S16/116)6 Vout = 5.5V 1 40 1 50 MA
. ) VouTt = 0.45V -1 -40 -1 -50
los Short-circuit (82S16/116)7 Vce = Max, Vo = 0V -20 -70 -20 -70 A
lcc Vce supply current ’ Vce = Max 80 115 80 120 mA
Capacitance Vce = 5.0V pF
CiN Input VIN = 2.0V 5 5
Cout Output Vour = 2.0V 8 8

Sinotics



AC ELECTRICAL CHARACTERISTICS Ri = 2700, Rz = 6000, CL = 30pF
N82S116/117, N82516/17: 0°C < Ta < +75°C, 4.75V < Vce < 5.25V

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

82S16/116-F,N e 82S17/117-F,N

N82S16/17 N82S116/117 $82S16/17
PARAMETER TO FROM UNIT
Min | Typ'| Max | Min | Typ'| Max | Min | Typ'| Max
Access time ns
Taa Address 40 50 30 40 40 70
Tce Chip enable 30 40 15 25 30 40
Teo Disable time Output Chip enable 30 40 15 25 30 40 | ns
Twp Valid time Output Write enable 30 40 30 40 30 55 ns
Setup and hold time ns
Twsa Setup time . 20 5 0 -5 20 5
TwhA Hold time Write enable Address 5 0 0 5 10 0
Twsp Setup time . . 40 30 25 15 50 | 40
TWHD Hold time Write enable Data in 5 0 0 -5 10 0
Twsc Setup time . — 10 0 0 -5 10 0
Twhe  Hold time Write enable CE 5 | o 0| -5 10 | o
Pulse width ns
Twp Write enable8 30 15 25 15 40 20
NOTES

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

. All voltage values are with respect to network ground terminal.
. Test each input one at the time. —
. Measured with a logic low stored and ViL applied to CE1, CE2 and CEa.

. Measured with Vi4 applied to CE1, CE2 and CES3.
. Duration of the short-circuit should not exceed 1 second.

1
2
3.
4
5. Measured with a logic high stored. gtﬁput sink current is supplied through a resistor to Vcc.
6
7.
8,

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

©

TEST LOAD CIRCUIT

Minimum required to guarantee a Write into the slowest bit.

VOLTAGE WAVEFORM

LOADING CONDITION

PULSE ——e
GENERATOR
e ‘I Vee
+5.0v 1K 1 oy ?
°—‘VW1 L o alo A A A Vee
\ o—qA;
—]As
i ]
PULSE
o out
GENERATOR “o WE
= Din
putse | o
GENERATOR CE,..
f— GND'
= =

(CAPACITANCE INCLUDING
SCOPE AND JIG)

+3.0V — — — —

ov

INPUT PULSES

ALL INPUT PULSES

Measurements: All circuit delays are measured at the
+1.5V level of inputs and output.
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82816/116-F,N e 82517/117-F,N

TIMING DIAGRAMS ) i MEMORY TIMING DEFINITIONS
~ Tce Delay between beginning of Chip

READ CYCLE Enable low (with Address valid)
. . - “ahd when Data Output becomes

ADDRESS Xst ’ B valid.

i , 0" STORED o Tco Delay between when Chip Enable
= — = : Vo becomes high and Data Output is
2 - } 21 STORED Vot in off state. ‘

- ans ‘ Taa Delay between beginning of valid
Address Access Time - Address (with Chip Enable low)

and when Data Output becomes
valid.

1.5V  sv & Twsc Required delay between begin-
CHiP ENABLE Y, ov ning of valid Chip Enable and
Tce-mf [=-TCD v beginning of Write Enable pulse.

— OH .

Fo . lk"s" ]aw TwHD  Required delay between end of
Write Enable pulse and end of
Chip Enable/Disable Times . valid Input Data.

Twp Width of Write Enable pulse.

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

3 Twsp Required deiay between begin-

ApoRESS Xm - XLSV ov ning of valid Data Inputand end of
fe————TWSD WY » Write Enable pulse.
=

O }(lsv g N Two Delay between beginning of Write
TwsCa] le TwHD o Enable puise and when Data Out-

————————— B +3
CRIP ENABLE 4 15V j{”"’ ~ :):;uv;eflects complement of Data

- T T T )
\ aititon I TwHc  Required delay between end of
WRITE ENABLE \'~5V A Write Enable pulse and end of
) =TwD Dy = "0 ) Chip Enable.
N Vv, .

5o ) J‘(msv ) Dy =1 o TwHA Required delay between end of
Vou Write Enable pulse and end of

valid Address.
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DESCRIPTION

The 54/74S200/201 and 54/74S301 are
read/write memory arrays which feature
either open collector or tri-state output
options for optimization of word expansion
in bused organizations. Memory expansion
is further enhanced by full on-chip address
decoding, 3 chip enable inputs and pnp
input transistors, which reduces input load-
ing to 25uA for a high level and -250uA
(8§548200/201/301) or -100uA
(N745200/201/301) for a low level.

The additional feature of output blanking
during Write (Do terminal “H" or “Hi-Z”
state) permits Do and DiN terminals to share
a common 1/0 line to reduce system inter-
connections. These devices have fast read
access and write cycle times, and thus are
ideally suited in high speed memory appli-
cations such as cache, buffers, scratch
pads, writable control stores, etc.

They are available in both the commercial
and military temperature ranges. The com-
mercial temperature range (0°Cto +75°C)is
specified as N745200/201/301, F or N, and
the military tefmperature range (-55°C to
+125°C) is specified as S545200/201/301, F
only.

54/74S200-F,N ¢ 54/745201-F,N e 54/74S301-F,N

P|N CONFIGURATION

FEATURES
® Address access time: F,N PACKAGE*
N74S200/201/301: 50ns max
$545200/201/301: 70ns max
® Write cycle time: a0 16] Vee
N74S200/201/301: 50ns max A [Z] 5] A,
$54S200/201/301: 60ns max —
o Power dissipation : 1.5mW/bit typ & [~
e Input loading: e, [4] [13] oI
N745200/201/301: -100.A max &, [5] 7] we
$545200/201/301: -250.A max 5,[6 mr
¢ Output blanking during Write o o
¢ On-chip address decoding A 2] 0] A,
® Output option: GND E: 9] a
54/74S200/201: Tri-state
54/748301: Open collector *F = Cerdip
e Schottky clamped N = Plastic
e TTL compatible
APPLICATIONS
¢ Buffer memory
e Writable control store
¢ Memory mapping
e Push down stack
e Scratch pad
TRUTH TABLE
MODE CE* | WE | Dy Dout i
54/74S301 54/745200/201
Read 0 1 X S_tg'gd S}o_re_d
Data Data
Write “0” 0 o 0 1 High-Z
Write “1” 0 ] 1 1 High-Z
Disabled 1 X X 1 High-Z
*“0" = All CE inputs low; “1" = One or more CE inputs high.
X = Don't care.
BLOCK DIAGRAM
DI DATA
I
s o
L R 6
1
A O=> an, '
) An '
Gl D:gés we |
%201 surren % DECODER ! ATRIX W e ¢
(18) : _
' ® iE_'
6] w o
P " ) CE3
ss o
A
o oo
R
ol
&0

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

ABSOLUTE MAXIMUM RATINGS
'PARAMETER RATING UNIT
Vee -Supply. voltage 47 Vdc -
ViN Input voltage: +5.5 Vde
Output voltage . Vdc
VOUT High (54/74S301) #+5.5
Vo Off-state (54/745200/201) .+5.5
Temperature range °C
TA Operating:
N74S200/201/301 0.to +70
$545200/201/301 -55 to +125
TstG Storage -65 to +150-

DC ELECTRICAL CHARACTERISTICS N74S200/201/301: 0°C < Ta < +70°C, 4.75V < Vcc < 5.25V
$548200/201/301; -55°C < Ta < +125°C, 4.5V < Ve < 5.5V

PAR AMETER TEST CONDITIONS N745200/201/301 $545200/201/301 UNIT
Min | Typ! Max Min | Typ'| Max
Input voltage ‘ \"
ViL Low?2 Vce = Min 0.85 0.8
ViH High2 Vce = Max 2.0 2.0
Vic Clamp 2.3 Vce = Min, N =-18mA"~ -0.8 -1.2 -0.8 | -1.2
Output voltage Vce = Min : \Y
VoL Low24 loL = 16mA 0.35 0.45 0.30 | 0.50
VoH High (N74S200/201)2,5 lon = 10.3mA 2.4 :
VoH High (S54200/201)2.5 loH = -5.2mA 24
Input current3 Vce = Max
I - At VIN Max ViN = 5.5V 1 1 mA
lic Low" ViL = 0.45V -10 -100 -10 | -250 uA
m High Vig = 2.7V 1 25 1 25 uA
Outbut current
loLk Leakage (54/748301)6 ViH =2V, Vo = 5.5V 1 40 1 50 uA
lo(oFF) Hi-Z state (54/745200/201)6 Vce = Max, Vo = 5.5V 1 40 1 100 nA
ViH =2V, Vo = 0.4V -1 -40 -1 -100
los Short circuit (54/745200/201)7 Vce = Max, Vo = 0V ~-30 -100 | -30 -100 mA
Icc Vce supply currents "Vece= Max 80 130 80 130 mA
Vce = Max, Ta = +125°C 99
Capacitance Vece = 5.0V pF
CiN Input VIN = 2.0V 5 5
Cout Output Vour = 2.0V 8 8
48 Siljnotics




54/74S200-F,N o 54/745201-F,N ® 54/74S301-F,N

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

SinOtCS

N745200/201 $545200/201
PARAMETER® TO FROM TEST CONDITIONS - 200/ - 4 UNIT
: Min | Typ!'| Max | Min | Typ'| Max
Access time BD.E ns
trLi Low to high Address 40 | 50 40 | 70
tPHL High to low
tPLH Low to high Address RL1=270Q), RL2=1kQ
Enable time ns
tzL Low C.DF.G .
tzn High C.D.F.G Output Chip enable 35 45
tPHL High to low CD.E Output Chip enable | RL1=270Q), RL2=1kQ
Disable time ’ ns
tLz Low CD.F.G ) _
thz High C.DF.G Output Chip enable CL=5pF 20 30
tPLH Low to high C.D.E Chip enable _ i _
tPHL High to low C.D.E Output Write enable RL1=2700, RLz=1k0
tLz Low D.G ]
thz High D.G Output Write enable CL=5pF 30 40
Sense recovery time ns
tzL Low D.F
tzH High D.F 40 50
tsr Sense D
Pulse width H ns
tw Write enable 40 50
RL1=270Q, RL2=1kQ
Setup and ns
hold time D .
ts Setup time Write enable Address 0 0
tH Hold time Address Write enable 10 10
ts Setup time Write enable Address _ _
tH Hold time Address Write enable | 172700, RLz=1ka
ts Setup time Write enable Data 40 50
tH Hold time Data Write enable 10 10
ts Setup time Write enable Data RL1=2700, RL2=1kQ
tH Hold time Data Write enable
ts Setup time Write enable | Chip enable 0 0
tH Hold time Chip enable | Write enable .0 0
ts Setup time Write enable | Chip enable _ : _
tH Hold time Chip enable | Write enable RL1 270‘0 RLz= 1kQ
49
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AC ELECTRICAL CHARACTERISTICS

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

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

N7485200/201/301: 0°C < Ta < +70°C, 4.75V < Vcc < 5.25V

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

N74S301 $54S5301
P 9 1T
ARAMETER TO FROM TEST CONDITIONS Min [ Typ'] Max | Min | Typ | Max UN
Access time BD.E ns
tPLH Low to high
tPHL High to low Address
tPLH Low to high Address RL1=270Q. RL2=1kQ 40 50 40 | 70
Enable time ns
tzL Low C.DF.G .
tzn High C.DF.G Output Chip enable
tPHL High to low C.D.E Output Chip enable | RL1=2700Q, RL2=1kQ 35 45
Disable time ns
tLz Low CDF.G .
thz High CDF.G Output Chip enable CL=5pF
tPLH Low to high C.D.E Chip enable - _ 20 30
tPHL High to low C.D.E Output Write enable RL1=2700, Riz=1kQ 30 40
tz Low D.G .
thz High D.G Output Write enable CL=5pF
Sense recovery time ns
tzL Low DF
tzH High DF
tsr Sense D 40 50
Pulse width H ns
tw Write enable
RL1=270Q, RL2=1kQ 40 50
Setup and ns
hold time D
ts Setup time Write enable Address
tH Hold time Address Write enable
ts Setup time Write enable Address _ _ 0 0
th Hold time Address | Write enable | RL1=270% RLz=1k@ | 4 10
ts Setup time Write enable Data
tH Hold time Data Write enable
ts Setup time Write enable Data RL1=270Q}, RLo=1kQ | 40 50
tH Hold time Data Write enable 10 10
ts Setup time Write enable | Chip enable
tH Hold time Chip enable | Write enable
ts Setup time Write enable | Chip enable | o _ Rio=1 0 0
tH Hold time Chip enable | Write enable | L'-2/0% RLz=tka | 0
NOTES

9.

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

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

3. Test each input one at a time.

4. Measured with a logic high stored. Output sink current is supplied through a resistor to Vcc.
5.
6.
7
8.

Measured with logic stored, and Vi applied to CE1, CE2 and CE3.

.. Measured with Vin applied to CE1, CE2 and CE3.
. Duration of the short circuit should not exceed 1 second.
. lcc is measured with the write enable and memory enable inputs grounded, all other inputs at 4.5V,

and the output open.
See timing diagram notes.
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54/745200-F,N ® 54/74S201-F,N e 54/74S301-F,N
TIMING DIAGRAMS TEST LOAD CIRCUITS
READ CYCLE 54/745200/201
ADDRESS v Vee
INPUTS
(See Note B) __ ___ ov
(s1and 52 g.%TsPsLt')r) 1.5V ET s
“otVou TEST
Address Time From Address POINT Ry
FROM OUTPUT T

CEy2ia
3v
(See Note C) \ . {1.5v

1.5v
N A W
: I~ tPHL
OUTPUT
(See Note A) 1.5V
VOLTAGE WAVEFORM 1 [tz
(S1 CLOSED, S2 OPEN,
See Note A) 1.5V
<= tzH
1.5v
VOLTAGE WAVEFORM 2

(S1 OPEN, S2 CLOSED,
See Note A)

Chip Enable and Disable Time

WRITE CYCLE

tg f— —]
ADDRESS ,1—5;-—-»-_—————-
INPUTS 7 .

\ ™
NPUTS _

ts |t —]

CEig
15v
— tw
N— A _ - —ov
——  tPLH [e— tsR —]
—Vomu

ouTPUT N 15y

VoL

[ tz —>

Z p.sv L _asv

VOLTAGE WAVEFORM 1 _{ / N 15v

(S1 CLOSED, 52 OPEN, T vou
]

(See Note A)

See Note A)
' "HZ

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

VoH
R 7 1.5v
0.5V ——v
NOTES

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

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

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

write enable input is high.

D. Input waveforms are supplied by pulse generators having the following characteristics: tr <2.5ns, tf<
2.5ns, PRR < 1MHz, and Zout = 500.

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

F. tzn propagation delay time, Hi-Z to high level output, tz. propagation delay time, Hi-Z to low level
output.

G. THz propagation delay time, high level to Hi-Z output, t.z propagation delay time, low level to Hi-Z
output.

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

Sifnotics

UNDER TEST o

:: Ko
<

s2
CL includes probe and jig capacitance.

Ali diodes are 1N3064.

54/74S301

- Vee

Rt
FROM OUTPUT
UNDER TEST
I cL Ri2

CL includes probe and jig capacitance.

All diodes are 1N3064.
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DESCRIPTION

The organization of this device allows byte
manipulation of data, including parity.
Where parity is not monitored, the ninth bit
can be used as a flag or status indicator for
each word stored. With atypical access time
of 30ns, it is ideal for scratch-pad, push-
down stacks, buffer memories, and other in-
ternal memory applications in which cost
and performance requirements dictate a
wide data path in favor of word depth.

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

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

The 82S09 is available in the commercial
and military temperature ranges. For the
commercial temperature ranges. (0°C to
+75°C) specify N82S09, and for the military
temperature range (-55° C to +125° C) speci-
fy S82S09.

FEATURES
e Address access time:
N82S09: 45ns max
$82S09: 80ns max
Write cycle time:
N82S09: 45ns max
$82S09: 75ns max
® Power dissipation: 1.3mW/bit typ
® Input loading:
N82S09: -100.A max
$82S809: -150.A max
e Output follows complement of data input
during Write
¢ On-chip address decoding
Schottky clamped
e Fully TTL compatible

52

82S09-I,N

APPLICATIONS PIN CONFIGURATION
o Buffer memory |,N PACKAGE*
Control register
FIFO memory - ad 28] Ve
Push down stack
A, 27] A;
Scratch pad ] 7]
NE ] .
w5 7] o.
L [7] [22] o,
1, [10] [79] 05
w [0 5] o.
ls E 17| O,
we [13] 6] o,
ano [14] 15] cE
*I = Ceramic
N = Plastic
TRUTH TABLE
MODE CE WE In Opn
Read 0 1 X Complement of data stored
Write 0" 0 0 0 1
Write 1" 0 0 1 0
Disabled 1 X X 1
X = Don't care
BLOCK DIAGRAM
T (24)
| c 2o
(25) [ ET
:“’ (26) Ao | % e
(27) | ADDRESS | 32X18 (200 °
Az 0= BUFFER :> DECODER MATRIX ] 5 p—=-o
a, o1 - | - g (19)
Aol | 'g 18) gs
I an_ o
| (16) 0:
) i
1I—_—————— 18
Ao (3) I P |:-J.> SENSE
@ 1 : Al AmpL
o © (5)
ho ——————— 9
Lo :j:
150 - 1 R/W _.
ho ::; : >l WRITE AMPL I —“—3)-0 WE
15 O .
1O 1o
o |
e O vec = (28) A
GND = (14)
( ) = Pin number

Sinotics




ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +5.5 Vde
Output voltage Vdc
VoH High (82510) +5.5
TA Temperature range °C
Operating
N82S09 0to +75
$82S509 -55 to +125
TstG Storage -65 to +150

DC ELECTRICAL CHARACTERISTICS!

N82S09: 0°C < Ta <+75°C, 4.75V < V¢ < 5.25V
$82509: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V

82S09-1,N

NB2S09 $82509
1
PARAMETER TEST CONDITONS Min Typ2| Max | Min Typ2 | -Max UNIT
. Input voltage » "
ViL Low Vcc = Min .85 .80
ViH High Vcec = Max 2.0 : 2.2
Vic Clamp3 Vec = Min, IIn = ~12mA -1.0 -1.5 -1.0 -1.5
Output voltage ) ) ' Y,
VoL Low4 Vce = Min, loL = 6.4mA 035 | 05 0.35 0.5
Input current : uA
i Low ViN = 0.45V -10 -100 -10 | -150
IH High ViN =5.5V 1 25 1 40
Output current LA
loLK Leakageb Vcc = Max, Vour = 5.5V 1 40 1 60 )
lcc Vcc supply currenté Vce = Max 150 190 150 200 mA
Capacitance Vce =5.0V pF
‘CIN Input ViN =2.0V 5 5
Cour Output Vout = 2.0V 8 8
Einlll!tillﬁ 53
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82S09-1,N

AC ELECTRICAL CHARACTERISTICS Ri = 6000, Rz = 9000, CL = 30pF, See ac test load
N82S09: 0° < Ta < +75°C, 4.75V < Ve < 5.25V
582509: -55°C < Ta < +125°C, 4.5V < Vce < 5.5V

PARAMET 10 N82s09 $82S09
AMETER FROM NIT
. Min Typ2 Max Min Typ2 Max u
Access time ns
TaA Address 30 45 30 80
Tce Chip enable 15 30 15 50
Tco Disable time Output Chip enable 15 30 15 50 ns
Twp Valid time Output Write enable 25 50 25 80 ns
Setup and hold time ns
TwsA Setup time .
. n Addr
TwHA Hold time Write enable ess 5 0 10 0
Twsb Setup time . . 35 25 50 25
. W nable Data in
TwHD Hold time rite e 5 0 5 0
Twsc Setup time .
) nable CE
Twho Hold time Write enab! 5 0 10 0
Pulse width ns
Twp Write enable ) 35 25 50 25
NOTES
1. All voltage values are with respect to network ground terminal.
2. All typical values are at Vcc = 5V, Ta = 25°C.
3. Test each input one at a time.
4. Measured with the logic low stored. Output sink current is supplied through a resistor to Vcc.
5. Measured with Vi applied to CE.
6. Icc is measured with the write enable and memory enable input grounded, all other inputs at 4.5V, and
the outputs open.
7. Minimum required to guarantee a Write into the slowest bit.
8. The operating ambient temperature ranges are guaranteed with transverse air flow exceeding 400 lin-
ear feet per minute and a 2-minute warm-up.
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
LOADING CONDITION INPUT PULSES
ALL INPUT PULSES
+3.0V — — — —
—
PULSE — ov
GENERATOR Vee
+6.0V 1K 1 I T
A, Ay Az Ay Ve
.
o—— | T~ 5.0V
L .
PULSE
—o. pDuT Opn
GENERATOR ~o WE
1 "3 o
— (CAPACITANCE INCLUDING
= N SCOPE AND JIG)
PULSE
o —
GENERATOR \ & =
_T_ GND |
All resistors values are typical and in ohms
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TIMING DIAGRAMS

e ———— ]
82S09-I,N

MEMORY TIMING DEFINITIONS

READ CYCLE

ADDRESS 1.5V
ov

"0” STORED

VoH

“1" STORED
VoL

fe— Tan

Address Access Time

3v
CHIP ENABLE 1.5V 1.5V

ov

___________________ Vou
On y&fv .

Vou

Chip Enable/Disable Times

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

Tco Delay between when Chip Enable
becomes high and Data Outputis
in off state.

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

Twsc Required delay between begin-

ning of valid Chip Enable and

beginning of Write Enable pulse.

Required delay between end of

Write Enable pulse and end of

valid Input Data.

Twp Width of Write Enable pulse.

TwsA Required delay between begin-

ning of valid Address and begin-

ning of Write Enable pulse.

Required delay between begin-

TwHD

TwsD

ning of valid Data Input and end of

WRITE CYCLE

+3

. 1.5V
ov
| Twsp TWHA [+—

—— — c——+3

——————tm — -
In 1.5V 1.5V
e
| R A, . ov
Twsc — —> TwHD |*+—
-,—-—- +3
CHIP ENABLE 1.5V 7 1.5V

ov

ADDRESS

Write Enable pulse.

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

TwHC Required  delay between end of
Write Enable pulse and end of
Chip Enable.

TWHA Required delay between end of

Write Enable pulse and end of
valid Address:

[+ Twsa Twe TWHC—
WRITE ENABLE )RMV 7[1 5V
ov
l=—Twp . In= "0

______ — ——— — —— ——— VoH
On 1.5V

L, RV

SiljnEtiCs
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DESCRIPTION

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

The 82510/11 family requires single +5V
power supply and features very low current
pnp input structures. They include on-chip
decoding and a chip enable input for ease of
memory expansion, and feature either open
collector or tri-state outputs for optimiza-
tion of word expansion in bused organiza-
tions.

All devices are available in.the commercial
temperature range (0°C to +75°C) and are
specified as N82S10/110/11/111. The 82510
and 82S11 are also available in the military
temperature range (-55°C to +125°C) and
are specified as S82S10/11.

FEATURES

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

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

* Power dissipation: 0.5W/bit typ

e Input loading:
N82S10/11: -250uA max
$82S10/11: -250.A max
N82S110/111: -250.A max

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

e On-chip address decoding

* Non-inverting output

e Blanked output during Write

e Fully TTL compatible

56

82810/110-F,N * 82S11/111-F,N

APPLICATIONS PIN CONFIGURATION
* High speed main frame
o Cache memory F,N PACKAGE *
o Buffer storage = v
e Writable control store f:% l_e_] Dcc
15 IN
a3 2] we
A; [@] E A,
A; [5] [72] A
A [5] [11] A
Dour [7] [10] A
GROUND [B] (9] A
*F = Cerdip
N = Power plastic
TRUTH TABLE
— — Dour
MODE CE WE D ou
82810/110 82811/111
Read 0 1 X Stored Stored
data data
Write “0” 0 0 0 1 High-Z
Write "1” 0 0 1 1 High-Z
Disabled 1 X X 1 High-Z
X = Don't care.
BLOCK DIAGRAM
bi DATA X
[ WRITE AMPLIFIERS J:—B? aNPUT e
—
1
An, BE
%O——m an |
%051 aco 132 I
2 Ot ' 32X32 R/W WE
~ o] strita SR ; ™ e
(5)
~ ) »—L- ==
32 b CE -(—1-‘-0 CE
1 {— ———————— 4 32
l SENSE AMPLIFIERS AI—-—- gg::é‘: '—(-7TODO
NG ] — 42
a (10) ADD-

7 RESS
BUFFER
(12)

13)

1.32
(Y) DECODER

]
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ABSOLUTE MAXIMUM RATINGS

PARAMETER! RATING UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +6.5 Vdc
Output voltage Vdc
VoH High (82S10/110) +5.5
Vo Off-state (82S11/111) +5.5
Temperature range °C
Ta Operating
N82S10/11/110/111 0 to +75
S82S10/11 -65 to +125
TstG Storage -65 to +150

82S510/110-F,N ¢ 82S11/111-F N

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

N82510/11/110/111 $82S10/11
PARAMETER TEST CONDITIONS UNIT
Min Typ3 Max Min Typ3 Max
Input voltage \Y
ViL Low! Vce = Min .85 .80
ViH High1 Vce = Max 21 21
Vic Clamp1.4 Vce = Min, IIN = -12mA -1.0 -1.5 -1.0 -1.5
Output voltage Vce = Min Y
VoL Low15 loL = 16mA 0.35 0.45 0.35 0.50
VoH High (82S11/111)1.6 loH = -2mA 2.4 24
Input current rA
hiL Low ViN = 0.45V -10 -250 -10 -250
liH High ViN = 5.5V 1 25 1 40
Output current Vce = Max
loLk Leakage (82S10/110)7 Vout = 5.5V 1 40 1 60 uA
lo(oFF) Hi-Z state (82S11/111) VouT = 5.5V 1 60 1 100 uA
Vour = 0.45V7 -1 -60 -1 -100
los Short circuit (82S11/111)8 VouT = 0V -20 -100 -20 -100 mA
Icc Vcce supply currents Vce = Max mA
0<Ta<25°C 120 155 120 155
Ta =25°C 95 130 95 130
TA<0°C 170 170
Capacitance Vce = 5.0V pF
CIN Input VIN = 2.0V 7 4
Cour Output Vour = 2.0V
Ei!llll!lillﬁ 57




AC ELECTRICAL CHARACTERISTICS2 R1=2700, Rz = 6000, C = 30pF
N82S510/110/11/111: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V
882510/11: -55°C < Ta < +125°C, 4.5V < Vce < 5.5V

82S510/110-F,N ¢ 82511/111-F,N

N82S10/11 N82S110/111 $82S10/11
PARAMETER TO FROM UNIT
Min | Typ3| Max | Min | Typ | Max | Min | Typ3| Max
Access time . ns
Taa  Address 30 45 35 30 70
Tce Chip enable 15 30 25 15 45
Disable time ns
Tco Output Chip enable 15 30 25 15 | 45
Twb Output Write enable 20 30 25 20 | 45
Twr Write recovery time 20 30 25 20 45 | ns
Setup and hold time ns
Twsa Setup time . 5 0 5 15 0
Twha Hold time Write enable Address 5 0 10 10 0
Twsp Setup time . . | 40 30 30 55 35
Twhp  Hold time Write enable Data in 5 0 5 5 0
Twsc Setup time . —
Twhe Hold time Write enable CE 510 5 510
Pulse width ns
Twp  Write enable10 35 25 25 50 25

NOTES

1. All voltage values are with respect to network ground terminal.
2. The operating ambient temperature ranges are guaranteed with transverse air flow exceeding 400
. linear feet per minute and a 2-minute warm-up.
Typical thermal resistance values of the package at maximum temperature are:
©@yA junction to ambient at 400fpm air flow - 50° C/watt
©yA junction to ambient - still air - 90° C/watt
A junction to case - 20° C/watt
3. All typical values are at Vcc =5V, Ta = 25°C.
4. Test each input one at a time.
5. Measured with a logic low stored. Output sink current is supplied through a resistor to Vcc.
6. Measured with ViL applied to CE and a logic high stored.
7. Measured with Vi applied to CE.
8. Duration of the short circuit should not exceed 1 second.
9. Icc is measured with the write enable and memory enable inputs grounded, all other inputs at 4.5V,
and the output open.
10. Minimum required to guarantee a Write into the slowest bit.

TEST LOAD CIRCUIT

VOLTAGE WAVEFORM

LOADING CONDITION

PULSE
GENERATOR vee
2 As Vee
Vce
R,
Dour’
PULSE |0 put
GENERATOR | o WE
i 2 T
(CAPACITANCE INCLUDING
= DiN SCOPE AND JIG)
PULSE |} L
GENERATOR | N\, =

INPUT PULSES

ALL INPUT PULSES
3.0V = — — —

ov

Measurements: All circuit delays are measured at the
+1.5V level of inputs and output.
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82510/110-F,N ® 82S11/111-F,N

TIMING DIAGRAMS MEMORY TIMING DEFINITIONS
Twr Delay between end of Write En-
READ CYCLE able pulse and when Data Output
becomes valid. (Assuming Ad-
3 3v dress still valid—not as shown.)
ADDRESS ><:’V p— 1.5V Tce Delay between beginning of Chip
CHIP ENABLE

ov Enable low (with Address valid)

and when Data Output becomes

valid.

Tcp Delay between when Chip Enable

becomes high and Data Outputis

in off state.

Address Access Time Chip Enable/Disable Times TaA Delay between beginning of valid

Address (with Chip Enable low)

and when Data Output becomes

WRITE CYCLE valid.

Twsc  Required delay between begin-

3 ning of valid Chip Enable and

ADDRESS * 15V 15V beginning of Write Enable pulse.

ov TwHp  Required delay between end of

I Twsp TWHA Write Enable pulse and end of
— , +3 valid Input Data.

Din 1.5V 1.5V Twe Width of Write Enable pulse.

- - —_— ov Twsa  Required delay between begin-

Twsc —] ~=TwHD ning of valid Address and begin-

— ey v ning of Write Enable pulse.

TwsD Required delay between begin-

Teoen T T ning of valid Data Input and end of

b e WHC——I 3 Write Enable puise.

/1 sv Twp Delay between beginning of Write

Enable pulse and when Data Out-

put is in off state.

“1" STORED

VoH

Dour 1.5V
0" STORED

VoL

|=—TaA

ov

WRITE ENABLE

ov

d—TWD“ |~e——T WR——| Dy = 1"

_— - - e VoH TwhHc  Required delay between end of
dour %sv 7 1‘5‘6IN:”°" Write Enable pulse and end of

Vo Chip Enable.
TwHA  Required delay between end of
Write Enable pulse and end of

valid Address.

Sifnotics
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DESCRIPTION

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

Both the 93415A and 93425A require a
single +5V power supply and feature very
low current pnp input structures. They in-
clude on-chip decoding and a chip enable
input for ease of memory expansion, and
feature either open collector or tri-state
outputs for optimization of word expansion
in bused organizations.

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

o

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

FEATURES PIN CONFIGURATION
® Address access time: 45ns max -
® Write cycle time: 45ns max F,N PACKAGE*
® Power dissipation: 0.5mW/bit typ
¢ Input loading: -250A max L 6] vee ‘
® On-chip address decoding a [Z] [15] o ‘
e Output options: A [3] [7a] We
93415A: Open collector a 7] ] A,
93425A: Tri-state : —
* Non-inverting output & [E] 2] A
¢ Blanked output during Write A [€] [17] A
® Fully TTL compatible ’ Pour E 7] A
APPLICATIONS srouno [E} 5] A
* High speed main frame *F = Cerdip
® Cache memory N = Power plastic
o Buffer storage
e Writable control store
[+
TRUTH TABLE
— — DouTt
MODE CE ‘WE DIN
. 93415A 93425A
Read 0 1 X Stored data Stored data
Write low 0 0 0 1 High-Z
‘Write high 0 0 1 1 High-Z
Disabled ‘1 X X 1 High-Z
X = Don't care ° N
' BLOCK DIAGRAM
- E DATA .
l . WRITE AMPLIFIERS I% ;3:;157“ —(;;OD-
—"
1
Sl G H
" (3) | app _J\ 1.32 i
2 O] " 3 32x32 RW }—0 WE
A, 0] sorrer | V] oecoben } MATRIX o "
= |
—S-IZ—‘ - CE ™ CE
1 }- ———————— { 32
l SENSE AMPLIFIERS }-—-1 Quieut =000
25 (9) _ 1,— ———————— —f 32
*~ 01| ADD- An, An DI ey
: (11) BT,T;,S,ER (Y) DECODER j
o o2
BTES
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ABSOLUTE MAXIMUM RATINGS

PARAMETER! RATING UNIT
Vce Supply voltage +7 Vdc
ViN Input voltage +5.5 Vdc

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

Temperature range °C
Ta Operating 0to +75
TsTG Storage -65 to +150

DC ELECTRICAL CHARACTERISTICS

0°C < Ta < +75°C, 4.75V < Vce < 5.25V

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

LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ? Max
Input voltage Y
Vi Low1 Vce = Min .85
VIH Hight Vce = Max 21
Vic Clamp1.3 Vce = Min, N = -12mA -1.0 -1.5
Output voltage Vce = Min Y
VoL Low14 loL = 16mA 0.35 0.45
VoH High (93425A)1.5 loH = -2mA 2.4
Input current uA
i Low VIN = 0.45V -10 -250
liH High VIN= 5.5V 1 25
Output current Vce = Max
loLk Leakage (93415A)6 Vourt = 5.5V 1 40 A
lo(OFF) Hi-Z state (93425A) Vout = 5.5V 1 60 uA
Vour = 0.456 -1 -60
los Short circuit (93425A)7 Vourt = 0V -20 -100 mA
lcc Vcc supply current8 Vce = Max mA
0<Ta<25°C 120 155
Ta=25°C 95 130
Ta<0°C 170
Capacitance Vce = 5.0V pF
CiN Input ViN = 2.0V 4
Cour Output VouTt = 2.0V 7
Sifnntics 61
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93415A-F,N e 93425A-F N

AC ELECTRICAL CHARACTERISTICS® R;=2700, R2=600Q, CL=30pF, 0°C<TA<+75°C,4.75V <Vcc <5.25V

PARAMETER TO FROM

LIMITS

UNIT

Typ?

Max

Access time
Address
Chip enable

Taa
Tce

30
15

ns
45
30

Disable time
Tco
Twp

Output
Output

Chip enable
Write enable

15
20

ns
30
30

Twr Write recovery time

20

30 ns

Setup and hold time
Setup time
Hold time

Twsa

Write enable
TwHA

Address

ns

Twsbp
TwHD

Setup time10

Hold time Data in

Write enable

40

35

Twsc
TwHC

Setup time ] —
Hold time Write enable CE

Pulse width
Twr Write enablelt

35

25

ns

NOTES .

All voltage values are with respect to network ground terminal.

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

Test each input one at a time.

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

Measured with Vi applied to CE.

Duration of the short circuit should not exceed 1 second.

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

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

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

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

6 a junction to case-20° C/watt

10. For minimum Write pulse width.

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

TEST LOAD CIRCUIT

@NO GO A LD

®

VOLTAGE WAVEFORM

LOADING CONDITION

Vee
K T

510

PULSE
GENERATOR

Vee

+5.0V 1K Veo

o
g

buTt

PULSE
GENERATOR

Cu
4’ (CAPACITANCE INCLUDING
SCOPE AND JIG)

PULSE
GENERATOR

(]
z
o

o & ko
[

l“-

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

INPUT PULSES

ALL INPUT PULSES

+3.0v

N

lg'
e

10%
90%

——]

i,
7
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93415A-F,N e 93425A-F,N

TIMING DIAGRAMS

ADDRESS

READ CYCLE

CHIP ENABLE

Dour

ov 1.5V

3v

Tcz—-—!

Dour
'_VOL
Address Access Time Chip Enable/Disable Times
WRITE CYCLE

3

ADDRESS >(1‘5v 1.6V
| Twsp TWHA
- — 3
N, T
DiN - 1.5V
“ g
TWSC —>] le—TWHD

+3

CHIP ENABLE 1.5V 1.5V
Twsa Twp Twuc——l

3
WRITE ENABLE x\i.SV ]{1.5v

ov

»o—'fwo—-l fe——rT WR D=1
Ve OH
Dour Jz.sv . e A
IN VoL
-
sinotics

MEMORY TIMING DEFINITIONS

Twr

Tce

Tco

TAA

Twsc

TwHD

Twp
Twsa

TwsD

Twb

TwHC

TwHA

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

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

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

Required delay between begin-
ning of valid Chip Enable and
beginning of Write Enable pulse.
Required delay between end of
Write Enable pulse and end of
valid input Data.

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

Delay between beginning of Write
Enable pulse and when Data Out-
put is in off state.

Required delay between end of
Write Enable pulse and end of
Chip Enabile.

Required delay between end of
Write Enable pulse and end of
valid Address.




OBJECTIVE SPECIFICATION

DESCRIPTION ‘ ,
The 82S208 and 825210 data .inputs and

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

825208-F  825210-F,N

PIN CONFIGURATION

825208

outputs are common (common I/O) with  on the L line will cause a new address state .
separate output disable (OD) linethatallows to be strobed into the latches. F PACKAGE
ease of read/write operations using a com-
mon bus.. . FEATURES o, [1] [22] vee
The address inputs have a latch feature * Access time: o, [Z] [71] &,
controlled by a latch control pin (D). In the Address: 60ns max o, (3] 5] A
Transparent mode, the L pin is held high Strobe: 70ns max \ o [4] )
and the read or write location is accessed ® On-chip address latches ‘. A
directly from the address inputs. In the © Tri-state outputs o, [5] 2] A
Latched mode, a negative transitiononthe L ® Schottky clamped TTL o, [E] 7] A
line causes the present address state to be o, 7] 5]
A Do E E A
TRUTH TABLE o 5] ) -
. N — o DN WE [10 3] T
MODE WE CE oD L IN/OUT oo [ ) &
Disable output X X 1 X High Z
Disable R/W : X 1 X X High Z
Write 0 0 1 X Data in 825210
Read 1 0 0 X Data out F,N PACKAGE
Transparent address X X X 1 —
Hold address X X X .0 — "
X = Don't care - o O : 2] vee
, o [Z] 73] A
: o, [3 2] A
BLOCK DIAGRAM » [ 2]
i o, [7] [21] A,
. : o [5] ] A
} ‘ o, [5] ]
Ao ——p] — 72 o, [7] E A,
Ay ] ) :‘ ‘ L Dy E _!—ll A,
: . 32 L o, [3] 6] A
Azt . DEC. MEMO;; CELL MATRIX oo [ig] =] ©
Ay —| gusr. |0 |1 :g‘ WE [1: 73] ~c
A ——p| WM eno [1Z) i3] CE
As ]
Ay ——] ” T *F = Cerdip
N )
= Plastic
Ay —— ————,;——-»[ Y DEC. 1 OF 8 (X9) I
TYPICAL 1/0 STRUCTURE
W.CE
w OE o READ/WRITE CKTS.
— CONTROL
CE —> LOGIC
o s EEEEEREE
D, by D, Dy D D5 Dsg D; Dy
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +5.5 Vdc
Vo Off-state output voltage +5.5 Vdc
Temperature range °C
TaA Operating 0 to +75
TstG Storage -65 to +150
64
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OBJECTIVE SPECIFICATION

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

82S208-F ¢ 825210-F,N

LIMITS2
PARAMETER TEST CONDITIONS UNIT
Min Typ3 Max
Input voltage \"
ViL Low .85
ViH High 2.0
Vic Clamp4 IIN = -18mA -0.8 -1.2
Output voitage CE = Low, OD = Low Vv
VoL Low loyt = 9.6mA 0.5
VoH High lout = -2mA, 24 3.3
High stored
Input current uA
he Low Vin = 0.45V -100
hH High VIN + 5.5V 25
Output current
10(OFF) Hi-Z state CE = Low, OD = High, VouTt = 5.5V 40 pA
CE = High, Vout = 0.5V -100
los Short circuit4,5 Vout = 0V -20 -70 mA
lcc Supply current 135 185 mA
Capacitance Vce = 5.0V pF
CiN Input VIN = 2.0V 5
Cout Output Vout = 2.0V, CE = High, OD = High 8
AC ELECTRICAL CHARACTERISTICS 0°C<Ta<70°C, 475V < Vcc < 5.25V
LIMITS
PARAMETER TO FROM UNIT
Min Typ Max
Access time ns
Taa Address Output Address 60
TaL Strobe Output Latch 70
Enable time ns
Toe Output Output oD 35
Tce Output Output Chip enable 35
Disable time ns
Top Output Output oD 35
Tco Output Output Chip enable
Pulse width ns
TwL Strobe 20
Tw Write 40
Setup and hold time ns
TsL Setup time Latch Address 5
THL Hold time Address Latch 10
Tssa Setup time (strobe) Latch Address (¢]
Tsc ~ Setup time Write - Chip enable 5
THe Hold time Chip enable Write
Tsp Setup time Write Data 35
THD Hold time Data Write 10
Tsa Setup time Write Address 10
THA Hold time Address Write
TsLw Setup time Write Latch 15
THLW Hold time Latch Write 10
Tso1 Setup time (from Chip enable oD 5
disabled state)
Tso2 Setup time (from Data in oD 35
enabled state)
THO Hold time oD Chip enable 5
NOTES ov; following page.
Sifnotics 65
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OBJECTIVE SPECIFICATION 825208-F ® 825210-F,N

NOTES

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

. All voltages are with respect to network ground terminal.

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

. Measured on one pin at a time.

. Duration of los test should not exceed one second.

O AN

TIMING DIAGRAMS

ENABLE/DISABLE

READ MODE

X A X
e
|
|

TsL I THL—™] Tssa | Tm.*l
[
k (LATCHED) ﬂ (STROBE) k (LATCHED)
| TaAA i ]4—— TaL —»l
DOUT X

Sl

WRITE MODE

B e |
|
l

oIN | X (VALID) |
I I‘——Ts&; _’|<—THD—’l

7

I Tw— 1

]
ol

——— — ——— — ——————— ———

; |

(STROBE) (LATCHED) I j
I‘—'Tsm —"l ) —>| |'— THLw
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OBJECTIVE SPECIFICATION

DESCRIPTION

The 825400 and 82S401, with typical access
time of 45ns, are ideal for cache buffer appli-
cations and for systems requiring very high
speed main memory. The 82S400A and
82S401A are devices selected for speed
compatibility with industry standard 1024~
bit RAMs having 45ns access time.

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

APPLICATIONS
High speed main frame
Cache memory

Buffer storage
Writable control store

82S400/400A - | ® 825401/401A - |

FEATURES PIN CONFIGURATION
e Address access time: .
825400/401: 70ns max t PACKAGE
82S400A/401A: 45ns max
© Write cycle time: 70ns max a0 1] EVCC
* Power dissipation: 0.12mW/bit typ A [Z] 7] A
* Input loading: -150u.A max a 3] E A,
® On-chip address decoding
* Output options: & [ ] &
825400: Open collector A [E5] [12] A,
82S401: Tri-state A, [6] [13] A,
® Non-inverting output oour [7] B
e Blanked output during Write 7] o
e Fully TTL compatible ™
ano [9] 0] cE
) *| = Ceramic
TRUTH TABLE
—_ — | . Dour
MODE CE WE | DiN 825400 825401
Read 0 1 X Stored Stored
data data
Write “0" 0 0 0 1 High-Z
Write "1" 0 0 1 1 High-Z
Disabled 1 X X 1 High-Z
X = Don’t care
BLOCK DIAGRAM
DI DATA
r WRITE AMPLIFIERS }:‘_; Bls:::gﬂ ~"—1;OD|
1F __________ .] o
1
™ T
Ay O] An 1
o 2) An |
A 3) AgD 1:64 }
o - (x 64X64 R/W WE
A ::)) sﬁiisn :> oec‘o’osa ! MATRIX (8) E
|
) !
F_Gl"‘ — CE 4——0“0) CE
) —
| outpPuT
az [ SENSE AMPLIFIERS l-—. BUFFER " Do
0(1—3)’ 1 l— ————————— —{u
y O——n1 %
141 |  acD- An. Ad 08
°(15)' a?;g:n (Y) DECODER l
(16)
Aaoo—"”)
WO
ABSOLUTE MAXIMUM RATINGS
PARAMETER! RATING UNIT
Vce Power supply voltage +7 Vdc
VIN Input voltage +5.5 Vdc
Output voltage Vdc
VoH High (82S400) +5.5
Vo Off-state (82S401) +5.5
Temperature range °C
TA Operating 0to +75
Tsta Storage -65 to +150
Siljnetics 67
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OBJECTIVE

SPECIFICATION

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

. 828400/400A -1 ® 825401/401A - |

LIMITS
PARAMETER TEST CONDITIONS - UNIT
Min Typ? Max
Input voltage \"
ViL Low? Vce = Min .85
ViH Hight Vce = Max 2.0
Vic Clamp1.3 Vee = Min, IIn = -12mA -1.0 -1.5
Output voltage Vce = Min Vv
VoL Low14 loL = 16mA 0.35 0.45
VoH High (82S401)1.5 loH = -2mA 24
Input current MA
e Low Vin = 0.45V -25 -150
hH High VIN = 5.5V 1 25
Output current Vce = Max
loLk Leakage (82S400)6 Vourt = 5.5V 1 40 MA
lo(oFF) Hi-Z state (82S401)6 Vourt = 5.5V 1 60 LA
Vourt = 0.45V -1 -60
los Short circuit (825401)7 Vout = 0V -20 -100 mA
lcc Vce supply current8 Vce = Max ) mA
0<Ta<25°C 120 155
Ta=25°C 105 130
Capacitance Vcec = 5.0V pF
CIN Input VIN = 2.0V 4
Cout Output Vout = 2.0V 7
AC ELECTRICAL CHARACTERISTICS 0° <Ta<+75°C, 4.75V < Vcc < 5.25V, R1'= 2700, Rz = 600, CL = 30pF
N82S400A/401A N82S400/401 UNIT
PARAMETER TO FROM Min | Typ? Max Min Typ2 | Max
Access time : ns
TaA Output Address 45 45 70
Tce Qutput Chip enable 30 30 45
Disable time ns
Tco Output Chip enable 30 30 45
Two Output Write enable 30 30 45
Twr Recovery time Output Write enable 30 30 45 ns
Setup and hold time ns
Twsa Setup time .
Twha Hold time Write enable Agdress 5 10 5
TwsD Setup time . L 35 50 35
TWHD Hold time Write enable Data in 5 10 5
Twsc Setup time .
Twho Hold time _Write enable CE 5 10 5
Pulse width9 ns
Twe Write enable 35 50 35
NOTES

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

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

3. Test each input one at a time.

4. Measured with a logic low stored. Output sink current is supplied through a resistor to Vcc.

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

6. Measured with Vi4 applied to CE.

7. Duration of the short circuit shouid not exceed 1 second.

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

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

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

Bya junction to ambient at 400fpm air flow - 50° C/watt
©ya junction to ambient - still air - 90° C/watt
BOya junction to case - 20°C/watt
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.OBJECTIVE SPECIFICATION

82S400/400A - | ® 82S401/401A - |

TEST LOAD CIRCUIT VOLTAGE WAVEFORM
LOADING CONDITION INPUT PULSES
Vee
1K r
PULSE \D— -—
GENERATOR
o ] Vee s ALL INPUT PULSES
. 0 +3.0V - .
5.0V 1K AOL - " . VC?C 90%
- As ov , 10%
‘ ._4 A, veo _’ISns"_ _.—'Sn%‘__
— A, +3.0V
10%
i —dA,; |
= R * so%;F l
o Ag ! e Sns Sns
—i —
PULSE -.—- * ouT Pour %
GENERATOR [——O WE l
i R, O cL
T (CAPACITANCE INCLUDING
- b SCOPE AND JIG)
N Measurements: All circuit delays are measured at the
PULSE r__o +1.5V level of inputs and output.
GENERATOR =
\o-—-— Ce
i GND
= I
TIMING DIAGRAMS
READ CYCLE WRITE CYCLE
ADDRESS
3 +3
><1'5V ADDRESS 1.8V
ov ov
"1 STORED v Twsp TWHA
OH - .3
Oout 15v o “
0" STORED VoL N o
fe—TaA TwWsC —| TWHD »
I~ "
Address Access Time CHIP ENABLE 1.5V 1.5V
THPENARIE - ov
CHIP ENABLE v Twsa Twp - Twnc—ol
1.5V 15v 3
- WRITE ENABLE X‘SV 7[1,5V
TCE_..[ ov
Dout L‘—TWD—’I je——TWR - Dy =3 ”1"VOH
1.5V .
Doyt % 7 15vD|N= % oL
Chip Enable/Disable Time

TIMING DEFINITIONS Address (with Chip Enable low) Twsp Required delay between begin-

Twr Delay between end of Write En- and when Data Output becomes ning of valid Data Input and end of
able pulse and when Data Output valid. Write Enable pulse.
becomes valid (assuming Add-  Twsc Required delay between begin- Twp Delay between beginning of Write
ress still valid—not as shown). ning of valid Chip Enable and Enable pulse and when Data

Tce Delay between beginning of Chip beginning of Write Enable pulse. Output is in off state.

Enable low (with Address valid) Twnp Required delay between end of TwhHc Required delay between end of
and when Data Output becomes Write Enable pulse and end of Write Enable pulse and end of
valid. valid Input Data. Chip Enable.

Tco Delay between when Chip Enable  Twp Width of Write Enable pulse. TwWHA Required delay between end of
becomes high and Data Outputis  Twsa Required delay between begin- Write Enable pulse and end of
in off state. ning of valid Address and begin- valid Address.

TAA Delay between beginning of valid ning of Write Enable pulse.

sinotics




DESCRIPTION

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

Both 825226 and 825229 devices are avail-
able in the commercial and military tem-
perature ranges. For the commercial tem-
perature range (0°C to +75°C) specify
N82S5226/229, F or N, and for the military
temperature range (-55°C to +125°C speci-
fy $825226/229, F only.

FEATURES

® Address access time:
N82S5226/229: 50ns max
$825226/229 70ns max

BLOCK DIAGRAM

® Power dissipation: 0.5mW/bit typ

* Input loading: '
N82S226/229: -100uA max
$825226/229: -150.A max

® On-chip address decoding

* Output options:
825226: Open collector
825229: Tri-state

* Fully compatible with Signetics

825126/129 1024-bit PROMs
* Fully TTL compatible

APPLICATIONS

Volume production
Sequential controllers
Microprogramming
Hardwired algorithms
Control store
Random logic

Code conversion

® o 0 o o o o

825226-F,N  825229-F,N

PIN CONFIGURATION

F,N PACKAGE*

V) 18
(5) A, I MUX
Ay O——mn| i
» oo LM ! T L 102
Ao | . | 102 5,
As 0‘:%’ ADDRESS : 1—32 DE-| : 3232 Mux output | 1)
A, OE» BUFFER ' CODER | MATRIX : : : BUFFER 2
s O ) ~ 10
]| i e
* [ || | i N 1o,
A 1:8 h
— @2 MUX
Al T
ol & an] [as
CE, CE,
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vee Supply voltage +7 Vdc
ViN Input voltage +5.5 Vdc
Output voltage Vdc
VoH High (825226) +5.5
Vo Off-state (825229) +5.5
Temperature range °C
Ta Operating
N825226/229 0to +75
$82S226/229 -55 to +125
TstG Storage -65 to +150

70
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As II @ vee
A 3] [74] cE,
A [ 73] cE,
» 2] 7] o
NG T o,
~ [0 7] o,
GND [B] [9] o,
*F = Cerdip
N = Plastic




825226-F,N e 825229-F,N

DC ELECTRICAL CHARACTERISTICS NB825226/229: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V
$825226/229: -55°C < Ta < +125°C, 4.5V < Vgg < 5.5V

N82S226/229 $825226/229

PARAMETER TEST CONDITIONS! Min | Typ2| Max | Min | Typ2| Max UtTI!T

Input voltage ‘ %
Vi Low .85 .80
ViH High 2.0 - 2.0
Vic Clamp IiN = -18mA -0.8 | -1.2 -0.8| -1.2

Output voltage \
VoL Low _ __lour=16mA 0.45 0.5
VoH High (825229) CE1 = CE2 = Low, louT =-2mA, 2.4 2.4

High stored

Input current uA-
I Low ViN = 0.45V -100 -150
hH High VIN = 5.5V 40 50

Output current ) .
loLk Leakage (825226) CE1 or CE2 = High, Vout = 5.5V 40 60 | wA
l0(OFF) Hi-Z state (825229) C__E1 or CEz2 = High, Vour = 5.5V 40 60 | wA

los Short circuit (825229)

CE1 or CE2 = High, Vout'= 0.5V
VouT = 0V

-40
-70

-60

-85 mA

lcc Vce supply current

105 | 120 105

1251 mA

Capacitance
Input
Output

CiN
Cout

Vce =5.0V
VIN =2.0V
Vour = 2.0V

pF

AC ELECTRICAL CHARACTERISTICS R1=2700, R2=6000Q, CL = 30pF
N825226/229: 0°C < Ta < +75°C, 4.75V < Vg < 5.25V
$825226/229: -55°C < Ta < +125°C, 4.5V < Vicc < 5.5V

N825226/229 $825226/229 UNIT
PARAMETER TO FROM Min Typ? Max Min Typ? Max
Access time ns
TaA Output Address 35 50 35 70
Tce Output Chip enable 15 25 15 35
Disable time ns
Tco Output Chip disable 15 25 15 35
NOTES

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

TEST LOAD CIRCUIT VOLTAGE WAVEFORM
Vee READ CYCLE

| [~
A
A Vce +3.0V
N ADDRESS 1.5v o
2 < . N "
) ov -
A o,
Ry — +3.0V
A o, . .
« pur [ _—XFL.W 1.5V
0,
—— ——— (Y
As o GL (INCLUDES SCOPE & Tee— _ o _I==Teo~ v
A R; JIG CAPACITANCE) 3 ! OH .
i 0, - 0, k 15V 15V
CE, Taa — — VoL
CE, - -
All inputs: tr = tf = 5ns (10% to 90%)
innotics n
sifnoti
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[}
2
o
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DESCRIPTION

The 828214 and 82S215 include on-chip
decoding and 2 chip enable inputs for ease
of memory éxpansion. They feature tri-state
outputs for optimization of word expansion
in bused organizations. A D-type latch is
used to enable the tri-state outputdrivers. In
the Transparent Read mode, stored data is
addressed by applying a binary-code to the
address inputs while holding Strobe high. In
this mode the bit drivers will be controlied
solely by CE1 and CE2 lines.

In the Latched Read mode, outputs are held
intheir previous state (high, low or high Z) as
long as Strobe is low, regardless of the state
of address or chip enable. A positive Strobe
transition causes data from the applied
address to reach the outputs if the chip is
enabled, and causes outputs to go to the
high Z state if the chip is disabled.

A negative Strobe transition causes outputs
to be locked into their last Read Data condi-
tion if the chip was enabled, or causes
outputs to be locked into the high Z condi-
tion if the chip was disabled.

BLOCK DIAGRAM

Both 825214 and 82S215 devices are avail-
able in the commercial and military tem-
perature ranges. For the commercial tem-
perature range (0°C to +75°C) specify
N82S214/215, F or N, and for the military
temperature range (-55° C to +125° C) speci-
fy $828214/215, F.

FEATURES
® Address access time:
N82S214/215: 60ns max
$828214/215: 90ns max
e Power dissipation: 165.W/bit typ
Input loading:
N82S214/215: -100.A max
$82S214/215: -1501.A max
On-chip data output registers
On-chip storage latches
Schottky clamped
Fully compatible with Signetics
82S114/115 PROMs
® Fully TTL compatible

APPLICATIONS

® Microprogramming
Hardwire algorithms
Character generation
Control store
Sequential controllers

o ® o o

82S214-F,N ® 825215-F,N

PIN CONFIGURATIONS

F,N PACKAGE*

828214

z
s 2 2

>

4

L L o2

elelcicicloicicicizicls

o

z
(2]

E Vee
23] &,
[22] ,,
2] o,
0] o,
9] ce,
E STROBE
[17] o,
[16] o,
[15] o,
[14] o,
[13] ne

F,N PACKAGE*

828215

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

Ao 0—-—T—> :
ApDRess | suFFer/ | |
LINES : DECODER | | 512X8 or, 256X8 MATRIX
|
Ar &——I-——-——-——. |
Ay O e e - -1
(18)
STROBE O- I 8-BIT OUTPUT LATCH
— 20
LATCH 8 TRI-STATE DRIVERS
cE: O

l ) Lla)l(s) 1(10)[(14)1051(16»1(17)

0, 0; O 04 Os O¢ O; O
OUTPUT LINES

ielelsiciclisiciciclzizls

24] Vee
21] 4,

20] e,
9] ce,
E STROBE
7] o,

6] o,

5] o,

4] o,

ENC

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vce Supply voltage +7 Vdc
ViN Input voltage +5.5 Vvdc
Temperature range °C

Ta Operating

N82S214/215 0 to +75

S$825214/215 -55 to +125
TsTG Storage -65 to +150

72
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825214-F,N e 825215-F,N

DC ELECTRICAL CHARACTERISTICS N825214/215: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V
$828214/215: -55°C < Ta < +125°C, 4.5V < Voe < 5.5V

N82s214/215 $828214/215
NS
PARAMETER TEST CONDITIO| Min | Typz | Max | Min | Typ? | Max UNIT
Input voltage v
ViL Low .85 .80
ViH High 2.0 2.0
Vic Clamp Iin = -18mA -08 | -1.2 -0.8 | -1.2
Output voltage Vv
Vou Low lout = 9.6mA 0.5 0.5
VoH High CE+1 = Low, CE2 = High, lout = -2mA, 2.7 3.3 2.4 3.3
High stored
Input current uA
hie Low Vin = 0.45V -100 -150
I High Vin = 5.5V 25 50
Output current
lo(oFF) Hi-Z state CE1 = High or CE2 = Low, Vour = 5.5V 40 100 uA
CE+ = High or CE2 = Low, Vout = 0.5V -40 -100
los Short circuit3 Vourt =0V -20 -70 -15 -85 | mA
lcc Vce supply current 130 | 175 130 | 815 | mA
Capacitance Vee = 5.0V pF
CiN Input ViN = 2.0V 5 5
Cour Output Vourt = 2.0V, CE1 = High or CE2 = Low 8 8
AC ELECTRICAL CHARACTERISTICS R1=4700, Rz = 1kQ, CL = 30pF
N82S214/215: 0°C < Ta < +75°C, 4.75V < Vo < 5.25V
$825214/215: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V
T0 FROM N82S214/215 $825214/215 ONIT
PARAMETER TEST
ST CONDITIONS Min | Typ2| Max| Min| Typ2 | Max
Access time4 Latched or transparent read ns
Taa Output Address 35 60 35 90
Tce Output Chip enable 20 | 40 20 50
Disable time4 Latched or transparent read ns
Tco Output Chipdisable 20 | 40 20 50
Setup and Latched read only ns
hold timeS
TADH Hold time Output Address 0 |-10 5 | -10
Tcos Setup time . 40 50
Teon  Hold time | OutPut | Chip enable 0] o0 0] o
Pulse widths Latched read only ns
Tsw Strobe 30| 20 40 | 20
Latch times Latched read only ns
TsL Strobe 60| 35 80| 35
Delatch time5 Latched read only ns
ToL Strobe 30 35
NOTES
1. Positive current is defined as into the terminal referenced.
2. Typical values are at Vcc = +5.0V and Ta = +25°C.
3. No more than one output should be grounded at the same time and strobe should be disabled. Strobe
is in high state.
4. If the strobe is high, the device functions in a manner idential to conventional bipolar ROMs. The
timing diagram shows valid data will appear Ta nanoseconds after the address has changed and Tce
nanoseconds after the output circuit is enabled. Tcp is the time required to disable the output and
switch it to an “off” or high impedance state after it has been enabled.
5. In Latched Read Mode data from any selected address will be held on the output when strobe is
lowered. Only when strobe is raised will new location data be transferred and chip enabie conditions
be stored. The new data will appear on the outputs if the chip enable conditions enable the outputs.
73
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TEST LOAD CIRCUIT

825214-F,N ¢ 828215-F,N

VOLTAGE WAVEFORM

Vee

(INCLUDES JIG &
SCOPE CAPACITANCE)

Vee
INPUT : P v
- - cc
|
|
1
Il
PULSE , 1 |
GENERATOR e e
|
-« A
~—sTR
~«—{CE,
~+— CE.
= 2 GND

INPUT PULSES

ALL INPUT PULSES

3.0V — o —

TIMING DIAGRAMS

TRANSPARENT READ

d
4
smoee /”

_____ e e i e OV -

+3.0v

CE,

, ————————— +3.0V
Ao. .. Ap 1.5V
K

ov

+3.0V

SO0 S 1.sv\

CHIP ENABLE 1.5V 1.5V ’
CE.
R | «—TCE — TCD —»f

ov

W4

21.5\/ VQH

—=— VoL

ST

~ Output Latches Not Used

LATCHED READ

+3.0V
Ao. .. An
———— ov
CE.
. 3.0
CHIP ENABLE
ov
CE; .
: 3.0V
STROBE K T
ov
- ) von
01+ 0s . ) 1.5V ]Zwv
- ———=VoL
[e—TA |

Output: Latches Used
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DESCRIPTION

The 825230 and 82S231 include on-chip
decoding and 1 chip enable input for ease of
memory expansion. They feature either
open collector or tri-state outputs for opti-
mization of word expansion in bused organ-
izations.

Both 825230 and 82S231 devices are avail-
able in the commercial and military tem-
perature ranges. For the commercial tem-
perature range (0°C to +75°C) specify
N82S230/231, F or N, and for the military
temperature range (-55° C to +125° C) speci-
fy $825230/231, F.

FEATURES

e Address access time:
N82S230/231: 50ns max
$82S230/231: 70ns max

BLOCK DIAGRAM

A

Power dissipation: 0.3mW/bit typ

Input loading:

N825230/231: -100.A max
$825230/231: -150uA max
On-chip address decoding

Output options:

82S230: Open collector

82S231: Tri-state

Fully compatible with Signetics

825130/131 PROMs
Fully TTL compatible

PPLICATIONS

Sequential controllers
Microprogramming
Hardwired algorithms
Control store
Random logic

Code conversion

(1) 32x16 1:16
A 5) _A;_— i MUX
(0] A, F————— HEH < (12)
A, O—— 1 I
A, @ : ! 32X16  fe—a] 116 o
A (4) | | MUX (1)
° o3 laooress| | [ts2pe-f 1 | | T ouTpuT [——> 0,
(@) | BUFFER | | | CODER : BUFFER |« (49
s 1) 1:16 t—Ll— 0,
2 (15) i : 32x16 mux_ | . °
NPGL) . I === - H —L o,
* A, ! i
el s e
antt ]
A,
% (13)
CE
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vce Supply voitage +7 Vdc
VIN Input voltage +5.5 Vdc
Output voltage Vdc
VoH High (825230) +5.5
Vo Off-state (825231) +5.5
Temperature range °C
Ta Operating
N82S230/231 0to +75
S$825230/231 -55 to +125
Ts1G Storage -65 to +150
siljnotics

82S230-F,N e 825231-F,N

PIN CONFIGURATION

F,N PACKAGE*
As ] 6] Vee
A 2] 5] 4,
a 3] [14] 4,
A [2] i3] ce
» 5] 2] o,
A ] 1] o,
A [ [10] o,
GND E E 0,
*F = Cerdip
N = Plastic

~
o
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825230-F,N ® 825231-F,N

DC ELECTRICAL CHARACTERISTICS N825230/231: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V
$825230/231: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V

N82S230/231 $825230/231
: TEST NDITIONS!
‘ PARAMETER EST CO . Min | Typ2 | Max | Min | Typ? | Max UNIT
Input voltage Y
ViL Low .85 .80
VIH High 2.0 2.0
Vic Clamp IIN = -18mA -0.8 | -1.2 ' -0.8 | -1.2
Output voltage v
VoL Low __ lour=16mA 0.45 0.5
VOoH High (825231) CE = Low, lout =-2mA, 2.4 24
High stored
Input current uA
I Low VIN = 0.45V -100 -150 |.
liH High VIN = 5.5V 40 50
Output current -
loLk Leakage (825230) CE = High, Vout = 5.5V 40 60 uA
lo(OFF) Hi-Z state (825231) CE = High, Vout = 0.5V -40 -60 uA
CE = High, Vout = 5.5V 40 60
los Short circuit (825231) Vout = 0V -20 -70 -15 -85 mA'
Icc Vce supply current 120 140 120 140 mA
Capacitance Vece = 5.0V pF
CiN Input ViN= 2.0V 5 5
Cout Output Vout = 2.0V 8 8
AC ELECTRICAL CHARACTERISTICS R;=2700, Rz =600Q, CL = 30pF1
N82S230/231: 0°C < TaA < +75°C, 4.75V < Vcc < 5.25V
$825230/231: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V
N82S230/231 $82S230/231
FROM E UNIT
PARAMETER TO © Min Typ2 | Max | Min | Typ2 | Max
Access time ns
TaA Output Address 40 50 40 70
Tce Output Chip enable 20 30 20 35
Disable time ns
Tco Output Chip disable 20 30 20 35
NOTES
1. Positive current is defined as into the terminal referenced.
2. Typical values are at Vcc = 5.0V, Ta = +25°C.
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
vee READ CYCLE

i

O—={ A,

o—] a, Vece

O—>1 A,

O A, 0, p—> R,

O—| A, 0, b—>

o—] a, out o

O—* As o, b—

O—*] A,

O—= A,

O—{TE .
GND

||}—

CL (INCLUDES SCOPE &

R,I JIG CAPACITANCE)

ADDRESS >

All inputs :

CE
0,70, k
[e——TanA

tr = tf = 5ns (10% to 90%)

+3.0V

ov

+3.0V
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DESCRIPTION

The 825240 and 82S241 are mask program-
mable, and include on-chip decoding and 4
chip enable inputs for ease of memory ex-
pansion. They feature either open collector
or tri-state outputs for optimization of word
expansion in bused organizations.

Both 825240 and 825241 devices are avail-
able in the commercial and military tem-
perature ranges. For the commercial tem-
perature range (0°C to +75°C) specify
N82S240/241, F or N, and for the military
temperature range (-55° C to +125° C) speci-
fy §825240/241, F.

FEATURES

e Address access time:
N82S240/241: 60ns max
$82S240/241: 90ns max

BLOCK DIAGRAM

¢ Power dissipation: .17mW/bit typ
Input loading:
N825240/241: -100.A max
$82S240/241: -150A max
® On-chip address decoding
e Qutput options:
82S5240: Open collector
$82S241: Tri-state
e Fully TTL compatible

APPLICATIONS

Volume production
Sequential controllers
Microprogramming
Hardwired algorithms
Control store
Random logic

Code conversion

A; O

ADDRESS 1:64 DE-
LINES CORER

As O~

64X64 MATRIX

A, O
A O

18| 18 18 1:8 | 18 18 | 1:8 1:8

A, O

MUX | MUX | MUX MiJX MuUX Mi)X MUX Ml‘JX

TE,
CE;
CEs
CE,

L]

e

o, O, Oy - O0; 0 O; O

OUTPUT LINES

ABSOLUTE MAXIMUM RATINGS

82S240-F,N & 825241-F,N

PIN CONFIGURATION

F,N PACKAGE*

A O]
A [2]
A [F]
a &
» 5]
A, [€]
A O
» [E]
o, 3]

GND IE

-2_—4] Vce
23] A,
22] nc
21 &|
20] g,
E CE,
[16] ce,
7] o,
€] o,
5] o
3] o,

13] o,

*F = Cerdip
N = Plastic

. PARAMETER RATING UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +5.5 Vdc
Output voltage Vdc
VoH High (825240) +5.5
Vo Off-state (82S5241) +5.5
Temperature range °C
Ta Operating
N825240/241 0 to +75
$825240/241 -55 to +125
Tsta Storage -65 to +150
Eiﬂlll!till'.i

-~
-~
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828240-F,N o 828241-F,N

DC ELECTRICAL CHARACTERISTICS N82S240/241: 0°C < Ta < +75°C, 4.75V < V¢c < 5.25V
$825240/241: -55°C < TA < +125°C, 4.5V < Vge < 5.5V

N82S5240/241 $825240/241
METER DITIONS! NIT
PARAMETE TEST CON [o] Min | Typ2 | Max | Min | Typ? | Max U
Input voltage Vv
ViL Low .85 .80
ViH High 20 2.0 :
Vic Clamp N = -18mA -0.8 -1.2 -0.8 | -1.2
Output voltage \"
VoL Low lout = 9.6mA 0.45 0.5
VoH High (82S241) CE1 = Low, lout =-2mA, CE2=Low, | 24 2.4
CEs = High, CE4 = High, High stored
Input current ' ’ MA
L . Low ViN = 0.45V -100 -150
hH High ViN = 5.5V 40 50
Output current
loLk Leakage (825240) CE1 = High, Vour = 5.5V, CE2 = High, 40 60 MA
CE3 = Low, CEs = Low
lo(OFF) Hi-Z state (825241) CEy = High, Vout = 0.5V, CE2 = High, -40 -60 LA
CE3 = Low, CE4 = Low
CE1 = High, Vout = 5.5V, CE2 = High, 40 60
CE3 = Low, CE4= Low
los Short circuit (82S241) Vout =0V -20 -70 | -15 -85 mA
Icc Vcce supply current 140 175 140 | 185 | mA
Capacitance Vce = 5.0V pF
CiN Input VIN = 2.0V 5 5
Court Output Vourt = 2.0V 8 8
AC ELECTRICAL CHARACTERISTICS R1=4700, Rz = 1k, CL = 30pF
N82S240/241: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V
S$8285240/241: -55°C < TA < +125°C, 4.5V < Ve < 5.5V
N825240/241 $825240/241
PARAMETER TO FROM Min | Typ2 | Max | Min | Typ2| Max UNIT
Access time ns
TaA Output Address 40 60 40 90
Tce Output Chip enable 20 40 20 50
Disable time ns
Tecp Output Chip disable 20 40 20 50

NOTES

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

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

VOLTAGE WAVEFORM

825240-F,N e 82S5241-F,N

—0 <

CE,

CE,

AAA,
VVv

(INCLUDES SCOPE &

- + 3.0V
ADDRESS st
CE, CE;
30v

CHIP ENABLES

CE; CE,

ov

Tco —'!

0, 0,

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

Vou
s

—— VoL

al'
|||

sijnetics
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8228-F
DESCRIPTION - .~ FEATURES PIN CONFIGURATION
The 8228, available in a 16-pin dual-in-line ¢ Buffered address lines .
package, can provide very high bit packing e Totem pole outputs F PACKAGE
density by replacing 4 standard 256X4 e Diode protected inputs
ROMs. e Fully TTL compatible A O] [76] vee
This device includes on-chip decoding, and . » 2] 5] s,
has a typical access time of 50ns with a AP?LICATION_S A L3 73] a,
power consumption of only 125mW per bit.  ® Microprogramming n 2 E
) . e Hardwired algorithms
The standard 8228 ROM pattern is-the . o Character recognition a, 5] 2] o,
USASCII Row Character Generator code; e Character generation a 5] 1] o,
however; custom patterns are also avail- o Qontrol store I 5
able. The standard pattern is specified as A : 0
the N8228J-CB162, while custom circuits . ano [E] (5] o,
are identified as N8228I-CXXX.
*Dual-in-line (1/3 size of 24-pin package)
BLOCK DIAGRAM
INPUT OUTPUT
SCHEMATIC SCHEMATIC - (3)
Vee v . @]
cc * @] woro . )
:"ﬂ. SELECT STORAGE MATRIX
(14) 1-64
A'“T)’ DECODER
ADDRESS *
LINES 1
(5)
:?@» sEBLI;CT 64-4-BIT
Azgl— 1-16 MULTIPLEXER
= = A, ¥ {oecober
= oafanjao o
o, 0, 0, O,
Vee =(16) —_—
GND = (8) OUTPUT DATA
() =Pin number
DC ELECTRICAL CHARACTERISTICS 0°C=<Ta=<75°C, 4.75V < Vcc < 5.25V
’ ‘ ~ LIMITS
PARAMETER TEST CONDITIONS UNIT
; Min Typ Max
\"
ViL .85
ViL 2.0
Vic N = -18mA -1.2
Output voltage v
VoL Low lout = 11.2mA 0.5
VoH High lout = -1.0mA 2.7
Input current MA
hiL Low ViN = 0.45V -10 -400
liH High ViN = 5.5V 1 25
Output current mA
los Short circuit VouTt = 0V -20 -70
Icc Power consumption 01 to O3 = Low 140 170 mA
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AC ELECTRICAL CHARACTERISTICS 0<Ta=<75°C, 4.75< Ve <5.25V "

8228-F

: : o LIMITS
PARAMETER TO " FROM - UNIT
L Min Typ Max
Access time! ns
TaA Output Address 50 70

NOTES

1. Rise and fall time for this test must be less than 5ns. Input amplitudes are 3.0V and all measurements
are made at 1.5V. Co

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

3. No more than 1 output should be grounded at the same time.

4. Manufacturer reserves the right to make design and process changes and improvements.:

TEST LOAD CIRCUIT | VOLTAGE WAVEFORM
Veo READ CYCLE
P eI
e o X ]
O

5K

|||v———-”-———-

30pF

sifuotics

I RIPOLOR MEMORY



DESCRIPTION

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

Both 825280 and 825281 devices are avail-
able in the commercial and military tem-
perature .ranges. For the commercial tem-
perature range (0°C to +75°C) specify
N82S280/281, F or N, and for the military
temperature range (-55° C to +125° C) speci-
fy S82S5280/281, F only.

BLOCK DIAGRAM

FEATURES
e Address access time:
N82S280/281: 70ns max
$825280/281: 100ns max
Power dissipation: 60.W/bit typ
¢ Input loading:
N82S5280/281: -~100:A max
$825280/281: -150uA max
* On-chip address decoding
* Output options:
825280: Open collector
825281: Tri-state
e Enable=E1+ E2 « E3 « E4
e Fully TTL compatible

Ay O— °
A, O—

o %o
e
As o_ DEC
A, O—

64x128
MEMORY ARRAY

31

. P4

| A N I

A

ADD 1:16 116 |} 1:16

1:16 1:16 _.{ 1:16 116 1:16
DEC DEC DEC DEC DEC

Aq

O— ]
A O—] v pec ["] oec pec [
o,

E;

& O———————— out L} our |} out
BUF BUF BUF

out L out L our L] our L] our
r BUF BUF BUF BUF BUF

:;3___1 OA oz«L °=J>

Vcc =24
GND =12

od ob 08 0d b

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vce Supply voltage +7 Vvdc
VIN Input voltage +5.5 Vdc
Output voltage Vdc
Vo Off-state +5.5
Temperature range °C
TA Operating
N82S280/281 0to +75
$825280/281 -55 to +125
TstG Storage -65 to +150

82
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82S280-F,N ¢ 825281-F,N

- PIN CONFIGURATION

F,N PACKAGE*
A L 23] Vee
A ] 23] o
A ] 72] &,
A, E: E E,
» E] [20]
A, E E E;
a [ 18] e,
A [£] 7] o,
o, [7] 7] o,
o, [19] 78] o,
o, ] 14] o,
GND 12 73] o,
*F = Cerdip
N = Plastic




825280-F,N e 825281-F,N

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

N82S280/2811 $825280/2811
PARAMETER NDITIONS UNIT
, TEST CO Min | Typ2 | Max | Min | Typ2 | Max
Input voltage v
ViL Low .85 .80
ViH High 2.0 2.0
Vic Clamp IIN=-18mA -08 | -1.2 -08 | -1.2
Output voltage Vv
VoL Low lout = 9.6mA 0.45 0.5
VoH High CE+ = Low, CE2 = High, lout = -2mA, 24 24
High stored
Input current uA
hiL Low ViN = 0.45V -100 -150
hH High ViN = 5.5V 25 50
Output current
lo(oFF) Hi-Z state CE1 = High or CE2 = Low, Vout = 5.5V 40 100 uA
CE1 = High or CE2 = Low, Vout = 0.5V -40 -100
los Short circuit3 Vout =0V -20 -70 | -15 -85 mA
Icc Vcce supply current 100 140 100 150 mA
Capacitance Vee = 5.0V pF
CiN Input ViN = 2.0V 5 5
Cout Output Vourt = 2.0V 8 8
AC ELECTRICAL CHARACTERISTICS R1=470Q, Rz = 1k(}, C_ = 30pF
’ N82S280/281: 0°C < Ta = +75°C, 4.75V < Vcc < 5.25V
$825280/281: -55°C < Ta < +125°C, 4.5V < Vge < 5.5V
N82S280/281 $825280/281
PARAMETER TO FROM UNIT
Min | Typ2 | Max | Min | Typ2 | Max
Access time ns
Taa Output Address 40 70 40 100
Tce Output Chip enable 20 40 20 50
Disable time ns
Tco Output Chip disable 20 40 20 50
NOTES
1. Positive current is defined as into the terminal referenced.
2. Typical values are at Vcc = +5.0V and Ta = +25°C.
3. No more than one output should be grounded at the same time.
Sifnotics 83
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TEST LOAD CIRCUIT

825280-F,N e 825281-F,N

INPUT

PULSE
GENERATOR

VOLTAGE WAVEFORM
INPUT PULSES
Vee
T ALL INPUT PULSES
430V — — — —

Ao

As

~— CE,, CE,

-—oy CE;, CE,

Vee ov

Oy

==

0,

R, ICL

(INCLUDES JIG &

- anp SCOPE CAPACITANCE)
TIMING DIAGRAM
S 2 +3.0V
e ov
CE,
3.0v
CHIP ENABLE 1.5v 1.5V i
- ov
Tce —— Teo —{
0;...04 \ Von
15V 15V
Ta === VoL
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OBJECTIVE SPECIFICATION

DESCRIPTION

The 825290 and 82S291 include on-chip
decoding and 3 programmable chip enable
inputs for ease of memory expansion. They
feature either open collector or tri-state
outputs for optimization of word expansion
in bused organizations.

Both 825290 and 82S291 devices are avail-
able in the commercial and military tem-
perature ranges. For the commercial tem-
perature range (0°C to +75°C) specify
N82S290/291, F or N, and for the military
temperature range (-55° C to +125° C) speci-
fy S825290/291, F.

BLOCK DIAGRAM

FEATURES

Address access time:
N82S5290/291: 80ns max
$82S5290/291: 100ns max

Power dissipation: 40.W/bit typ

Input loading:

N82S290/291: -100.A max
$825290/291: -150uA max

On-chip address decoding

Output options:
82S290: Open collector
82S5291: Tri-state

Fully compatible with Signetics

825190/191 PROMs

Fully TTL compatible

APPLICATIONS

Sequential controllers
Microprogramming
Hardwired algorithms
Control store
Random logic

Code conversion

82S5290-F,N e 825291-F,N

PIN CONFIGURATION

F,N PACKACE*
~ [ 24] Vee
A [3] 22] As
A 4] 21] Aw
A [5] 20] CE,/CE,
A, [E‘ [79] CE./CE;
A [7] [78] CE./cE,
» 5 7)o,
o, [9] E o,
o, [} ] o
o [ ] o
an [iz] 73] o
*F = Cerdip
N = Plastic

l'\a
I of
[ |
H ADD !
ADDRESS INV ]
LINES | 128x128
| 1:128 | MEMORY ARRAY
| DEC |
I |
| o |
Ao 127)
A, l
A ADD 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
A, INV DEC DEC DEC DEC DEC DEC DEC DEC
As
CE,/CE, O— 1 -
— ou out out out out out out out
o—
CE/CE, — sur [ sur [™] sur BUF BUF [ 7| BUF BUF BUF
CE,/CE; O~
0b od b wb ad b ob .
Vec =24
GND =12

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vee Supply voltage +7 Vdc
VIN Input voltage +5.5 Vdc
Output voltage Vdc
VoH High (825290 +5.5
Vo Off-state (825291) +5.5
Temperature range °C
Ta Operating
N825290/291 0to +75
$828290/291 -55 to +125
TsTG Storage -65 to +150
Ei!]lll!til:ﬁ




OBJECTIVE SPECIFICATION

DC ELECTRICAL CHARACTERISTICS N825290/291: 0°C < Ta < +75°C, 4.75V < Vgc < 5.25V

$828290/291: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V

82S290-F,N e 825291-F,N

N825290/291 $825290/291
PARAMETER TEST CONDITIONS! UNIT
Min Typ2 | Max Min Typ2 | Max
Input voltage Vv
Vi Low .85 .80
ViH High . 2.0 2.0
Vic Clamp liIN=-18mA -0.8 -1.2 -0.8 -1.2
Output voltage v
VoL Low __ lour=9.6mA 0.45 ‘ 0.5
VoH High (825291) CE = Low, louTt = -2.4mA, 24 2.4
High stored
Input current uA
i Low VIN = 0.45V -100 -150
IIH High VIN = 5.5V 40 50
Output current _
loLk Leakage (82S290) CE = High, Vour = 5.5V 40 60 | mA
lo(OFF) Hi-Z state (825291) CE = High, Vout = 0.5V -40 -60 uA
: CE = High, Vout = 5.5V 40 60
los Short circuit (825291) Vourt = 0V -20 -70 -15 -85 mA
Icc Vcce supply current 130 170 130 180 mA
Capacitance Voo = 5.0V pF
CiN Input "VIN = 2.0V 5 5
Cout Output Vour = 2.0V 8 8
AC ELECTRICAL CHARACTERISTICS Ri=2700, Rz = 6000, CL = 30pF!
N82S8290/291: 0°C < Ta < +75°C, 4.75V < Vge < 5.25V
$825290/291: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V
N82S290/291 $825290/291
PARAMETER TO FROM UNIT
Min Typ2 Max Min Typ? Max -
Access time ns
TaA Output Address 50 80 50 100
Tce Output Chip enable 20 40 20 50
Disable time i ns
Teop Output Chip disable 20 40 20 50
NOTES
1. Positive current is defined as into the terminal referenced.
2. Typical values are at Vcc = 5.0V, Ta = +25°C.
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
READ CYCLE

Vee

INPUT -

PULSE
GENERATOR

T

- CE: gnp

0,

0

(INCLUDES JIG &
SCOPE CAPACITANCE)

CE

ADDRESS ;

D

0;~0s

+3.0V
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PROGRAMMING INFORMATION
Programming Equipment for
Signetics PROMs

Programming equipment is available from
several manufacturers, including Curtis En-
terprises, Data 1/0, and Pro-Log. Choice of
equipment varies from manual duplicators
to fully automatic programmers which read
paper tape coded in a variety of formats.

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

Curtis Enterprises

P,O. Box 4090, :

Mountain View, Callf 94040
(415) 964 3136 ‘

Data I/0 Corporation
P.O. Box 308
Issaquah, Washington 98027

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

CURTIS ENTERPRlSES REFERENCE

DUPLICATOR

PROM TYPE ORGANIZATION OUTPUTS MANUAL PROGRAMMER
8223 32X8 - 0OC PR-23B or PR-1369A PR-2300
82523 32X8 ocC B PR-1369A PR-2300S
825123 ) . 32X8 TS PR-1369A PR-2300S
825827 256X4 - 0C PR-27 PR-2700S
825126 256X4 ocC PR-1369A or PR-1269 PR
825129 256X4 TS PR-1369A or PR-1269 PR-2600SA
825114 256X8 TS PR-145 "PR-1145
825115 512X8 TS PR-145 PR-1145
828130 512X4 ocC PR-1369A PR-2600SA
825131 512X4 TS PR-1369A PR-2600SA
10139 32X8 (ECL) PR-10139 —

PRO-LOG REFERENCE
PROM TYPE | ORGANIZATION OUTPUTS MANUAL PROGRAMMER

82523 32X8 PM9010

825123 32X8 PM9010

825126 256X4 PM9008

825129 256X4 PM9008

825130 512X4 PM9008

825131 512X4 PM9008

825114 256X8 PMS021

828115 512X8 PM9021

10149 256X4 (ECL) N/A*

825136 1024X4 N/A*

825137 1024X4 N/A*

825184 2048X4 N/A*

825185 2048X4 N/A*

825180 1024X8 N/A*

825181 1024X8 N/A*

*Contact Signetics or Pro-Log
Sifinotics 87
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DATA I/O0
MODEL V UNIVERSAL PROGRAMMER
MODEL IX PORTABLE PROGRAMMER

MODEL X FPLA PROGRAMMER
' DATA /O : PRO- READ-ONLY OPTIONS
, , PROGRAM :
CONFIGURATION | MANUFACTURERS PROGRAM | SOCKET GRAMMED READ-ONLY | READ-ONLY
PART NO. CARD SET | ADAPTER LoGiC . SOCKET
LEVEL CARD SOAPTER
32X8 (FL) 8223 1051-1 1034 VOH 1142 1037
32X8 (FL) 10139 ECL 1051-2 1034 VOH 1142 1037
32X8(FL) 82523, 825123 1051-7 1034 VOH 1142 1037
256X8 (FL) 825114 12262 1096 VOH 1142 1096
512X8 (FL) 825115 1226-2* 1007 VOH 1142 1097
256X4 (FL) 10149 ECL 1144-1 1003-4 VOH 1187-13 1003-4
256X4 (FL) - 825126, 825129 1226-2* 1035-1 VOH 1142 1035
512X4 (FL) 828130, 825131 1226-2* 1035-2 VOH 1142 1035
512X8 (FL) 825140, 825141 1226-2* 1033-2 VOH 1142 1033
1024X4 (FL) 825136, 825137 1226-2* 1039-3 VOH 1142 1039
10248 (FL) 825180, 825181, 8252708 1226-2* 1033-3 VOH 1142 1033
2048X4 (FL) 825184, 825185 1226-2* 1039 VOH 1142 1039
2048X8 (FL) 825190, 825191 1226-2* 1033 VOH 1142 1033
*Generic Program Cards
88 sinetics




DESCRIPTION

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

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

Both 82823 and 82S123 devices are avail-
able in the commercial and military tem-
perature ranges. For the commercial tem-
perature range (0°C to +75°C) specify
N82S23/123, N or F, and for the military tem-
perature range (-55°C to +125°C) specify
S$82S23/123, F only.

FEATURES
* Address access time:
N82S523/123: 50ns max
$82823/123: 65ns max -
* Power dissipation: 1.3mW/bit typ
* |nput loading:
N82S23/123: -100.A max
$82523/123: -150u.A max
® On-chip address decoding
* Output options:
82S23: Open collector
- 82S123: Tri-state
* No separate fusing pins
e Unprogrammed outputs are low level
* Fully TTL compatible

APPLICATIONS

* Prototyping/volume production
e Sequential controllers

e Format conversion

e Hardwired algorithms

¢ Random logic

e Code conversion

LOGIC DIAGRAM

82823-F,N ¢ 82S123-F,N

PIN CONFIGURATION

F.N PACKAGE
8 [T] [16] vee
8, [2] 5] CE
5= %
s [4] 73] A;
e [5] [32] A,
8. [6] [77] A,
& ] MmN
GROUND[ B | (9] 8,

CE A, A,
: {15) E (14) E (13)

A, A, A
(12) 5‘;11; E (10)

32X8 ARRAY

i(') (2)
B,

8,

Y

Vee = (16)
GND = (8)

(5) 'Z(C)
B‘

B,

im (9)
'6

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vee Supply voltage +7 © Vdc
VIN Input voltage +5.5 Vdc
Output voltage Vdc
VoH High (82523) +5.5
Vo Off-state (825123) +5.5
Temperature range °C
TA Operating
N82S23/123 0 to +75
$82523/123 -55 to +125
Tsta Storage -65 to +150
Siljnotics 89
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82523-F,N ¢ 82S123-F,N

DC ELECTRICAL CHARACTERISTICS N82523/123: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V

$82823/123: ~-55°C < Ta =+125°C, 4.5V .< Vge < 5.5V

. N82S23/123 882823l;| 23 V
PARAMETER TEST NDITIONS! - - - UNIT
: ‘ CQ - s Min Typ | Max | Min | Typ | Max
Input voltage : : \
ViL . Low 0.85 0.8
ViH High do 2.0 2.0
Vic Clamp IIN = -18mA" -0.8 | -1.2 -08 | -1.2
Output voltage Vv
VoL Low lout = 16MA ; 0.45 0.5
VOoH High CE=Low, louT=-2mA, Highstored | 2.4 24
Input current v o | eA
liL Low VIN = 0.45V . -100 -150
lIH High ViN = 5.5V 50 50
Output current . ‘- .
loLk Leakage (82S23) CE = High, Vout = 5.5V 40 50 kA
lo(oFF) Hi-Z state (825123) CE = High, Vout = 5.5V 40 50 uA
CE = High, Voutr = 0.5V -40 -50
los Short circuit (825123) Vout = 0V -20 -90 -20 -100 | MA
Icc Vce supply current 65 77 ) 65 | 85 mA
Capacitance Vce = 5.0V pF
CiN Input ViN = 2.0V 5 5
Court Output Vout =2.0V. | 8 8
AC ELECTRICAL CHARACTERISTICS R1 = 2700, Rz = 6000, CL = 30pF1
~N82S23/123: 0°C < Ta < +75°C, 4.75V < Vce < 5.25V
S$82523/123; -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V
‘ N82S23/123 $82S23/123
PARAMETER TO - FROM UNIT
Min | Typ2 | Max | Min | Typ2 | Max
Access time , ns
TaA ; Output Address 35 50 35 65
Tce S Output. Chip enable 25 35 25 40
Disable time . ns
Tco Output Chip disable 25 35 25 40 :
NOTES
1. Positive current is defined as into the terminal referenced.
2. Typical values are at Vcc = 5.0V, Ta = +25°C.
TEST LOAD CIRCUIT VOLTAGE WAVEFORM

Vee

T

11111

f

Ao
A B,
A, B

Ay - B,

T

@
4
o

||}—

C (INCLUDES SCOPE &

ADDRESS ><.5V

+3.0V

RzI JIG CAPACITANCE)

By~ B;

All inputs: tr = tr = 5ns (10% to 90%)
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82S23-F,N e 825123-F,N

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

LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ | Max
Power supply voltage Vv
Vcer To program? lccp = 250 = 50mA, 9.5 10.0 10.5
Transient or steady state
Verify limit ' \Y
VceH Upper 53 5.5 5.7
Vceu Lower 4.3 4.5 4.7
Vs Verify threshold2 0.9 1.0 1.1 V
lccp Programming supply current Vcep =+10.0 £ 0.5V 200 250 300 mA
Input voltage v
ViH High 24 5.5
ViL Low 0 0.4 0.8
Input current uA
hH High ViH = +5.5V 50
I Low ViL = +0.4V -500
Vout Output programming voltage3 lout = 65 = 3mA, 15.0 | 155 | 16.0 Vv
Transient or steady state
lout " Output programming current Vout = +15.5 + 0.5V 60 mA
TR Output pulse rise time 10 50 us
tp CE programming pulse width 0.3 0.4 0.5 ms
tv Verify delay 50 us
to Pulse sequence delay 10
TPRI Initial programming time Vce = Veee 12 sec
Tps Programming pause Vce =0V 6 sec
TR p ing duty cycle4 50 *
_— rogramming duty cycle
TPR+TPS 9 g culy ey
NOTES

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

2. Vsisthe sensing threshold of the PROM output voltage for a programmed bit. It normally constitutes
the reference voltage applied to a comparator circuit to verify a successful fusing attempt.

3. Care should be taken to insure that +15.5 + 0.5V output voltage is maintained during the entire fusing
cycle. The recommended supply is a constant current source clamped at the specified voltage limit.

4. Continuous fusing for an unlimited time is also allowed, provided thata 50% duty cycle is maintained.
This may be accomplished by. using a programming time and pauses of 6us each.

PROGRAMMING PROCEDURE

1. Terminate all device outputs with a 10KQ
resistor to Vcce.

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

3. After 10us delay, apply lout = 65 = 3mA
to the output to be programmed. Pro-
gram one output at a time.

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

5. After 10us delay, remove louyT from the

programmed output.

. After 10us delay, return Vcc to OV.

. To verify programming, after 50us delay,
raise Vcc to VecH =+5.56+ .2V, and apply
a logic low level to the CE input. The
programmed output should remaininthe
high state. Again, lower Vcc to VeeL =
+4.5 £ .2V, and verify that the pro-
grammed output remains in the high
state.

8. Raise Vcc to Veep = +10 = 0.5V and
repeat steps 3 through 7 to program other
bits at the same address.

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

~N o
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TYPICAL FUSING PATH

82S23-F,N e 82S123-F,N

i

Vee (o
| et 71
194 : ﬂ :
! < |
] < |
— —_— | !
10f 32 8 BIT i _ {
. 2K LINES 1 |
|
1 |
DECODE 3K ! ouTPUT |
! ! ouTPUT
DISABLE | - BUFFER ! o
: |
2 [ |
A i i
32 ! i
WORD i 1
LINES ! = !
A, — [ S, PR |
FUSE CONTROL
Q.
Q.
Q,
4K
5Kk S 1K
<
1
g —————————
ADD AFIRST ALasT
M R . R s e e A s s A A A R L e
TPRI (INITIAL PROGRAM) | _6.0secmin_|
—{tv 12sec| |MAX “Tes—pause) |
VCCP = == U S ivstod I . ————
Veeu
\"
ce —VeeL
ov le—tp
__.llD“_ VERIFY*| tDje—
+15.5V == —
90%
B,
OUTPUT TR = 10us Bn 1 BN B, By
VOLTAGE ! -
ov 0% I R, L _—
——'Dl—~ ‘{‘D‘— —{tpf—— —= tp |- I l
" pr—— e ——m eem———— ———— ) -
= //
e

*Programming verification at both high and low Vcc margins is optional for convenience. Verification can
also be executed at the operating Vcc limits specified in the dc characteristics.
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10139-F,N
DESCRIPTION FEATURES PIN CONFIGURATION
The 10139 is organized as an array of 32 e Access time: 15ns typ
words and 8 bits. The initial unprogrammed ® Power dissipation: 580mW typ F,N PACKAGE*
state is O (low). The user may program 1’'sto @ Field programmablé'(;\!i-Cr link)
obtain any desired pattern. Outputs go to ¢ Fully decoded ‘ o [1] [16] vee
the O (low) state when the chip enable input  ® High impedance inputs (50k(} pulldown) o, [7] 5] ce
is high, allowing wired-OR output connec- e Open emitter outputs (5002 drive) 0, 3] 3] A
tions. A 500 output drive capability makes e Fully compatible with Signetics ECL 10K 0[] 5] -
the part suitable for use in high performance products : ? ?
ECL systems. o, [5] [12] A,

APPLICATIONS o.[E] [71] a,
* Programmable logic o, [7] [10] A,

e Control stores v
* Microprogramming e [€] [9] o,
L ]

Hardwired algorithms *F = Cerdip

N = Plastic
RECOMMENDED OPERATING
VOLTAGE
O VCC = GND, VEE =-5.2V *+ 5%

BLOCK DIAGRAM

32%8
FUSE
ARRAY ¢

0,

— 4
£
n—o~F | T
Ay — T T
A, —| ADDRESS T ]
BUFFER
A — T T
At T ;£
o,
i g
DECODE
1 OF 32
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Temperature range °C
Ta Operating -30 to +85
siqnotics 2
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DC ELECTRICAL CHARACTERISTICS Vcc =0V, VEe =-5.2V, RL =500 to -2V, Vdc *+ 1%

10139-F,N

-30°C +25°C +85°C
PARAMETER TEST CONDITIONS . UNIT
Min Typ Max | Min Typ | Max Min Typ | Max
Input voltage i ‘ \
ViL Low -1.890 -1.850 -1.825
ViH High -0.890| - -0.810 -0.700
ViLa Low threshold -1.500 -1.475 -1.440
VIHA High threshold -1.205 -1.1056 -1.035
Output voltage 12
VoL Low _ - Mi -1.89 -1.675| -1.85 | -1.70 | -1.65 |-1.825 -1.615
Vou  High Vin = Max, ViL=Min | _4'oq -0.89 | -0.96 | -0.89 | -0.81 | -0.89 -0.70
VoLA Low threshold o _ -1.655 -1.63 -1.595
Voma  High threshold | YIHA=Min, ViLa=Max| _; 5g -0.98 -0.91
Input current mA
e Low “ViL = Min 0.5
IH High ViH = Max 265
lee Power supply drain 110 145 mA
current
AC ELECTRICAL CHARACTERISTICS Vcc =2V, RL =500 to ground, -30°C < Ta < 85°C, VEe =-3.2V
LIMITS
PARAMETER TO FROM Min Typ Max UNIT
Access time ns
TAA Output Address 15 22
Tce Output Chip enable 10 17
Disable time ns
Tco Output Chip disable 10 17
Rise and fall time ns
t+ Rise time (20-80%) 4.0
t- Fall time (20-80%) 4.0
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TEST LOAD CIRCUIT

VOLTAGE WAVEFORMS

10139-F,N

Vcet1=Veez

+2.0VDC

PULSE GENERATOR 0,

HETTTT

I 0.1uF

Vgg = -3.2VDC

Input pulse: t+ = t- = 2.0 - 0.2ns (20 to 80%)

Vour

COAX

TPout

ADDRESS ACCESS TIME

A2
ADDRESS 36 50%
———— v,

e—Tan—

OUTPUT

>

50%

Input pulse conditions: Vo=0.31V, V1=1.11V, tr=2ns

(20 to 80%), tt = 2ns (20 to 80%)

CHIP ENABLE/DISABLE TIMES

R
—{Tee

ouTPUT 4

Input pulse conditions: Vo=0.31V, V1 =1.11V, t,=2ns

(20 to 80%), tt = 2ns (20 to 80%)

NOTES

1. Dcand ac specifications apply after thermal equilibrium has been established, with transverse air flow
greater than 500 linear ft/min.
2. For ac tests, all input and output cables to the scope are equal lengths of 50Q coaxial cable. Wire
length should be < 1/4 inch from TP to input pin and TPouT to output pin. A 500 termination to
ground is located in each scope input. Unused outputs are connected to a 500 resistor to ground.
3. Test procedures are shown for only 1 input or set of input conditions. Other inputs are tested in the

same manner.

PROGRAMMING SYSTEMS SPECIFICATIONS

LIMITS
PARAMETER TEST CONDITIONS Min Typ Max UNIT
Power supply voltage \Y
Vcep To program 11.5 12.0 12.5
Vcev To verify 5.0 5.2 5.4
lccp Programming supply current Vce = 12.0V 250 mA
Address voltage \
VIH High 4.0 4.6
ViL Low 0 1.0
Max time at Vcc = Vcep 1.0 sec
lop Output programming current 3.75 4.25 4.75 mA
tp Output program pulse width 0.5 1.0 ms
Output pulse rise time 10 us
. Programming pulse delay” ms
tq Following Vcc change 0.1 1.0
td1 Between output pulses 0.01 1.0
*Maximum is specified to minimize the amount of time Vcc is at 12V.
EmllntiI:E 95
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PROGRAMMING PROCEDURE
The 10139 is shipped with all bits at logical
low. To program logical high’s, proceed as

fol
1

4.

lows:

. Connect a 7.5k resistor from each

output to ground. This prevents crosstalk
into unselected outputs during program-
ming.

. Connect pin 8 (Veg) to ground and pin 16

(Vce) to +5.2V.

. Address the desired word location using

0to 1.0V for a logic lowand 4.0to 4.6V for
a logic high.
Raise Vcc to 12V. Wait 100us (min) for

TYPICAL FUSING PATH

settling. Maximum time at 12V is 1.0 sec.

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

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

. Return Vcc to 5.2V and verify the word.

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

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

locations to be programmed.

. Verify complete truth table.

10139-F,N

ADDRESS
AND
FUSING
CONTROL

FUSING
CONTROL

|
l
|
|
|
|
I
|
l
|
|
J

[
i
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DESCRIPTION

The 82827 is field programrnable, which
means that custom patterns are immediate-
ly available by following the fusing proce-
dure given in this data sheet. The standard
82527 is supplied with all outputs at logical
low. Outputs are programmed to a logic
high level at any specified address by fusing
a Ni-Cr link matrix.

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

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

BLOCK DIAGRAM

FEATURES

Address access time: 40ns max
Power dissipation: 0.6mW/bit typ
Input loading: 1.6mA max ’
On-chip address decoding

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

APPLICATIONS

Prototyping/volume production
Sequential controllers
Microprogramming

Hardwired algorithms

Control store

Random logic

Code conversion

PIN CONFIGURATION

82827-F

Ni-Cr FUSE ARRAYY
) 18
MUX
sl B | iy
A, O—ts] ) L ! (12)
A oL, | 18 —L— o,
Ay O-Q* ADDRESS ! 1—32 DE: ! 32X32 Mux OUTPUT <..|(")
A, o%» BUFFER } CODER : MATRIX T ' BUFFER [—— O:
A; O——| ] ™ 7 (10)
= |1 | 5 e
!
b | | T r 1,
A 1:8
| Eil’-). MUX )
T
A
A ay] Jas
CE, CE,
Vce = (16)
GND = (8
( )} = Pin number
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING ~ UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +5.5 Vdc
Output voltage Vdc
VoH High +5.5
Temperature range °C
Ta Operating 0 to +75
TstG Storage -65 to +150

sifnotics

F PACKAGE*
As E i Vee
A ] 5] o,
A 5] 4] o,
A [ 3] e,
A ] 2] o,
A, E E 0,
a ] 0] o,
ano [B] (5] o, V
*F = Cerdip
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82827-F

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

LIMITS
PARAMETER TEST CONDITIONS! UNIT
Min Typ2 Max
Input voltage ; , v
ViL Low .80
ViH High 2.0
Vic Clamp IIN =-12mA -1.0 -1.5
Output voltage \"
VoL Low lout = 32mA 0.45 0.50
Input current
e Low ViN = 0.50V -1.6 mA
IiH High VIN = 2.4V 40 uA
) Vin = 5.5V 1 mA
Output current - ) uA
loLk Leakage CE1 or CE2 = High, VouT = 5.5V 100
Capacitance Vce = 5.0V pF
CiN Input ViN=2.0V__ 5
Cour Output Vourt = 2.0V, CEq or CE2 = High 8

AC ELECTRICAL CHARACTERISTICS 0°C<Ta<+75°C, 4.75V < Vcc <5.25V, R1 = 2700Q, Rz = 600Q, CL = 30pF

LIMITS
PARAMETER TO FROM UNIT
Min Typ2 Max
Access time : ns
TaAA Output Address 30 40
Tce Output Chip enable 15 20
Disable time ns
Tco Output Chip disable 15 20
NOTES
1. Positive current is defined as into the terminal referenced.
2. Typical values are at Vcc = 5.0V, Ta = 25°C.
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
Vce
T +3.0v
ADDRESS }(st
o, ov
o—{a, Vee — oV
O—=| A CE,, 1.5V 1.5V
= fr -t !l ——— ov
O—| A, Oy f—> A, |«—Tce—] |«—Tcp v
o—|a  pyr  O%p— N .~~~ T~ OoH
0,~0, 1.5V 1.5V
O—| A ) O3 p—> TAA ( = = V0oL
O—=|a; Ouf— CL (INCLUDES SCOPE &
O—=]a, RzI JIG CAPACITANCE)
O—|CE,
. = = All inputs: tr = Tt = 5ns (10% to 90%)
o—|CE,
GND

|||——
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PROGRAMMING SYSTEMS SPECIFICATIONS

82827-F

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

LIMITS
PARAMETER TEST CONDITIONS Min Tvp Max UNIT
Power supply voltage \
Veee To program? lccp = 300 = 50mA, 5.0 5.25
Transient or steady state
Verify limit \
VceH Upper 5.0 5.25 55
VeeL Lower 45 4.75 5.0
Vs Verify threshold2 0.9 1.0 1.1 \
Input voltage \
ViH High (except CE1) 3.0 5.0
ViL Low . 0 0.4 0.5
VIN Program level (CE1 only) 14.0 145 15.0
Input current
hH High ViH = +3.0V 100 kA
he Low . ViL = +0.5V -1.6 mA
N Program level (CE1 only) VIN = +15.0V 15 mA
Vour Output programming voltage3 lout = 115 £ 10mA, 16.5 17.0 17.5 v
Transient or steady state
lout Output programming current Vourt = +17.0 £ 0.5V 105 115 125 mA
TR Output pulse rise time4 0.2 0.5 us
tp Programming pulse width 0.25 0.5 ms
to Pulse sequence delay 10 us
TePr Programming time Vce = Vcep 12 sec
Tps Programming pause Vce =0V 6 sec
TPR
—_— i 5 [
Ton T Trs Programming duty cycle: 50 o
NOTES
1. Bypass Vcc to GND with a 0.01uF capacitor to reduce voltage spikes.
2. Vsis the sensing threshold of the PROM output voltage for a programmed bit. It normally constitutes
the reference voltage applied to a comparator circuit to verify a successful fusing attempt.
3. Care should be taken to insure the 17 £ 0.5V output voltage is maintained during the entire fusing
cycle. The recommended supply is a constant current source clamped at the specified voltage limit.
4. Measured with a 1K dummy load connected across the fusing source.
5. Continuous fusing for an unlimited time is also aliowed, provided thata 50% duty cycle is maintained.
This may be accomplished by following each Program.Verify cycle with a rest period (Vcc = 0V) of
0.5ms.
PROGRAMMING PROCEDURE Program-Verify Sequence 5. To verify programming, after 10us delay,
The 82S27 is shipped with all bits at logical 1. Raise Vcc to Vccp, and address the word return CE1 to OV. Raise Vcc to VecH =
low. To write logical high, proceed as fol- to be programmed by applying TTL high +56.25 + .25V. The programmed output
lows: and low logic levels to the device address should remain in the high state. Again,
inputs. lower Vcc to Veor = +4.75 + .25V, and
Set-up 2. After 10us delay, apply to CE1 (pin 13) a verify that the programmed output re-
1. Apply GND to pin 12. voltage source of 14.5 + 0.5V, with 15mA mains in the high state.
2. Terminate all device outputs with a 10k sourcing current capability. 6. Raise Vcc to Vccp, and repeat steps 2
resistor to Vce. 3. After 10us delay, apply a voltage source through 5 to program other bits at the
3. Set CEz to logic low. of +17.0 + 0.5V to the output to be pro- same address.
grammed. The source must have a cur- 7. Repeat steps 1 through 6 to program all

rent limit of 115mA. Prgram one outputat
the time.

. After 10us delay, remove +17.0V supply

from programmed output.

SiNOLCs

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

N— e ————
TYPICAL FUSING PATH
= o __ YADDRESS
r————— A r (10f3)
| | |
|
: |
|
- —
|
= | A
| L
I >
L | 3
|
|
I
X ADDRESS | Y
(1015) [t
[
|
|
|
: :
TYPICAL PROGRAMMING SEQUENCE
ye ——
ADD AFIRST ALasT
o —_———
TpR-(PROGRAM) | 12 SEC. MAX 60 SEC. MIN
[ TPS-(PAUSE)
Veen —— rA '
Veer r————————————d | rr————-—-———— [~ ———
Vee ——VeceL L4 !
ov —.l VERIFY* I
—-l tp
+14.5v p ————— ' - ——
i P L T
ov L__ —— ——— — el | S N ——— - ‘r_‘b
— tp —>| tp |
7.0V — — po——— p— H !
OUTPUT ’I Bn-1 | oy | l BN
VOLTAGE TR | '
/ I I
ov \-——_—J [ SRSy I.____.I_.-.
)
|
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DESCRIPTION

The 82S126 and 82S129 are field program-
mable, which means that custom patterns
are immediately available by following the
fusing procedure given in this data sheet.
The standard 825126 and 82S129 devices
are supplied with all outputs at logical low.
Outputs are programmed to a logic high
level at any specified address by fusing a Ni-
Cr link matrix. )

These devices include on-chip decoding
and 2 chip enable inputs for ease of memory
expansion. They feature either open collec-
tor or tri-state outputs for optimization of
word expansion in bused organizations.

Both 82S126 and 82S129 devices are
available in the commercial and military
temperature ranges. For the commercial
temperature range (0°C to +75°C) specify
N82S126/129, F or N, and for the military
temperature range (-55°C to +125°C) spec-
ify S825126/129, F only.

BLOCK DIAGRAM

FEATURES

e Address access time:

N82S126/129: 50ns max

$825126/129: 70ns max
Power dissipation: 0.5mW/bit typ
Input loading:

N82S126/129: -100.A max

$825126/129: -150nA max
On-chip address decoding
Output options:

82S126: Open collector

82S129: Tri-state
No separate fusing pins
Unprogrammed outputs are low level
Fully TTL compatible

APPLICATIONS

Prototyping/volume production
Sequential controllers
Microprogramming

Hardwired algorithms

Control store

Random logic

Code conversion

NI-Cr FUSE ARRAY

(1) 1:8
B <"1 wmux
a,0-2L] == ——
A\O——::; .—r—u‘:’ 11 | [*012) o
A1071 1 1:8 !
a0l | MUx T 0
a0 Jaooress I [1:320e 32x32 T T ouTPUT p——>0,
05" suFFer ! CODER MATRIX - BUFFER |
As O—s 1 o
Aol 1 le—a] 18 ——o0,
e (15) : MUX
A, i - [ 9
i HEH I —L—o,
A, .
L 32) F— o
At
Ay
% 3] Jaa
TE, CE,
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +5.5 Vdc
Output voltage Vdc
VoH High (825126) +5.5
Vo Off-state (82S5129) +5.5
Temperature range °C
TA Operating
N82S126/129 0to +75
S$82S126/129 -55 to +125
Tsta Storage -65 to +150
sifnotics

82S126-F,N @ 82S129-F,N

PIN CONFIGURATION

F,N PACKAGE*

A,

cicloioicizicle

GROUND

Lol G BT BB B E ]

*F = Cerdip
N = Plastic
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DC ELECTRICAL CHARACTERISTICS N82S126/129: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V
$825126/129: -55°C < Ta < + 125°C, 4.5V < Vcc < 5.5V

82S5126-F,N ¢ 825129-F,N

|||—

N82s1 .$82S126/129
PARAMETER TEST CONDITIONS! $126/129 S UNIT
Min | Typ2 | Max| Min | Typ2 | Max
Input voltage \
Vi Low .85 .80
VIH High 2.0 2.0
Vic Clamp IiN = -18mA -0.8 | -1.2 -0.8 | -1.2
Output voltage v
VoL Low _ __lour=16mA 0.45 0.5
VOH High (82S5129) CE1=CE2=Low, lout =-2.0mA, 24 2.4
High stored
Input current uA
he Low ViN = 0.45V -100 -150
hH High ViN = 5.5V 40 50
Output current _ _
loLk Leakage (825126) 9§1 or CE2 = High, Vout = 5.5V 40 60 uA
10(OFF) Hi-Z state (82S5129) CE1or (_352 = High, Vourt = 5.5V 40 60 KA
CE1 or CE2 = High, Vout = 0.5V -40 -60
los Short circuit (825129) Vour = 0V -20 -70 | -15 -85 mA
Icc Vcce supply current 105 120 105 125 mA
Capacitance Vcec = 5.0V pF
CIN Input VIN = 2.0V 5 5
Court Output Vout = 2.0V 8 8
AC ELECTRICAL CHARACTERISTICS R1=2700, Rz = 6009, CL = 30pF
N82S5126/129: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V .
S$82S126/129: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V
. N82S126/129 $825126/129
PARAMETER TO FROM UNIT
Min | Typ2| Max | Min | Typ2 | Max
Access time ns
TaA Output Address 35 50 35 70
Tce Output Chip enable 15 25 15 35
Disable time ns
Tcop Output Chip disable 15 25 15 35
NOTES
1. Positive current is defined as into the terminal referenced.
2. Typical values are at Vcc = 5.0V, Ta = +25°C.
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
Ao +3.0V
O—=1 A Vee Aooneaé.sv
O—=1A: Y
O—={A; O1p— R, — +3.0V
o A 02— CE,, _\E/ 1.5V
pDuUT
O—| A, O3 fp— TCE—s] I._TCD_.I o
O— As Qs [— C_ (INCLUDES SCOPE & \ VoH
R, JIG CAPACITANCE) 0,~0, 1.5V 1.5V
O—={ A, TAA N\ ——VoL
O—| CE,
O—{ CE, - -
GND
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825126-F,N e 82S129-F,N

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

LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max

Power supply voltage \

Vcer To program1 lccp = 375 £ 75mA, 8.5 8.75 9.0
Transient or steady state

Verify limit \Y
VcceH Upper 5.3 55 5.7
VeeL Lower 43 45 4.7
Vs Verify threshold2 14 15 1.6 Vv
Iccp Programming supply current Vcep = +8.75 + .25V 300 450 “mA

Input voltage v
ViH High 24 5.5
ViL Low 0 0.4 0.8

) Input current MA
liH High ViH = +5.5V 50
liL Low ViL = +0.4V -500
Vour Output programming voltage3 lout = 200 + 20mA, 16.0 17.0 18.0 \"
Transient or steady state
lout Output programming current Vout =+17 £ 1V 180 200 220 mA
TR Output pulse rise time 10 50 Ms
tp CE programming pulse width 0.3 04 0.5 ms
to Pulse sequence delay 10 HMs
Ter Programming time Vce = Vcer 12 sec
Tesi Initial programming pause Vce =0V 6 sec
s Programming duty cycle4 50 %
— (]
TPR+TPS
FL Fusing attempts per link 2 cycle
NOTES

1.
2.

3.

4.
5.

PROGRAMMING PROCEDURE
1.

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

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

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

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

Terminate all device outputs with a 10k

resistor to Vcc. Apply CEq =High, CE2=  5-

Low.

4.

6.

. Select the Address to be programmed,

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

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

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

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

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

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

SinNotics

+45 + .2V, and verify that the pro-
grammed output remains in the high
state.

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

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

. After 10us delay, repeat steps 2through 7

to program all other address locations.
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TYPICAL PROGRAMMING SEQUENCE

825126-F,N ® 825129-F,N

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

- - [ ——

ADD AFIRST ALast

wgn

TpR - (PROGRAM) 6 SEC MIN
12 SEC MAX Tps - (PAUSE)
veep ——— - aw > - - - e .- —— — —— — — — —— —— ——— - - - o
[P —
vee CCH
— VccL
—| (VERIFY)* |0
T —
|-t
I —|tp f— % tp [
+170V ———- -
90%
OUTPUT Bo
VOLTAGE TR= 10
e o BN-1 BN B, BN
ov —JW% L-h—_——— -——
tp—>| |*=— | —|tp|= — tp — tp |

g - — - — - o -

CE,

wgr 7

—| tp |+—
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DESCRIPTION

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

The 10149 is suitable for use in high per-
formance ECL systems. The outputs are ca-
pable of driving 50002 loads.

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

FEATURES

Address access time: 20ns max

Power dissipation: 0.66mW/bit typ

High impedance inputs (50k(} pulldown)
Open emitter outputs (50k(} drive)
On-chip address decoding

No separate fusing pins

Fully compatible with ECL 10K series

APPLICATIONS
Sequential controllers
Microprogramming
Hardwired algorithms
Control store
Random logic

Code conversion

RECOMMENDED OPERATING
RANGES

® Vecer1=Vec2=GND

e VEg =-5.2V + 5%

® Ta =-30°C to +85°C ambient

BLOCK DIAGRAM

10149-F

PIN CONFIGURATION

F PACKAGE*
Veer LT: [16] vee:
A [Z] [75] o,
A [3] [14] o,
A [@] 73] 8
A ] [12] 0,
a[&] 1] o
~ 1] [10] A,
vee[2] 5] A,

*F = Cerdip

NI-CR FUSE ARRAY

T | T
a2 | | |
l | I
"o | | |
X
20— ora STORAGE MATAIX
I | |
AP C)
S | | |
o o
I ‘ l ’ I ‘ l
8:1 8:1 81 8:1
A O (6) MUX MUX MUX MUX
oyl oscvoos i i I t
10F8
o
" ‘ OUTPUT BUFFERS
w o
(ml m)cL (u)(L ns,(L
o, 0, 0, 0,
ABSOLUTE MAXIMUM RATINGS
PARAMETER! RATING UNIT
VEE Supply voitage (Vcc = 0) 8 Vvdc
VIN Input voltage (Vcc = 0) 0 to Vee Vdc
lo Output source current 40 mAdc
Temperature range °C
Ta Operating -30 to +85
Ty - Operating junction 125
TsTa Storage -55 to +125
Sipnotics 105
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10149-F

DC ELECTRICAL CHARACTERISTICS Vcci1 = Vece = 0V, Vee = -5.2V, RL = 500 to -2V
-30°C +25° +85°C .
PARAMETER! TEST CONDITIONS . - 25°C UNIT
Min | Typ | Max Min Typ | Max Min | Typ | Max )
Input voltage2.3 Vv
ViL Low -1.890 -1.850 -1.825
ViH High - -0.890 -0.810 -0.700
ViLa Low threshold ) -1.500 -1.475 -1.440 |
ViHa  High threshold -1.205 o T]-1:105 -1.035
Output voltage ‘ v
VoL  Low ViH = max -1.89 -1.675| -1.85 | -1.70 | -1.65 |-1.825 -1.615|
VoH  High ViL = min -1.06 -0.89 | -0.96 | -0.89 | -0.81 | -0.89 | -0.70
VoLa  Low threshold = mi - -1.655 -1.63 -1.595
Vora  High threshold Vina =min, ViLa = max | _; 0 -0.98 -0.91
Input current A
L Low ViH = max 0.5 |
iH High ViL = min 265
lee  Supply drain current 130 150 mA

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

Vcet1 =Vecz = 2V, RL = 500 to ground

LIMITS
PARAMETER TO FROM UNIT
: Min Typ Max

Access time ns

TAA Output Address 12 20

Tce Qutput | Chip enable 5.5 8

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

t+ Rise time (20-80%) 4.0

t- Fall time (20-80%) 4.0

NOTES

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

2. Vdc £ 1%.

3. Each ECL 10K series device has been designed fo meet the dc specification after
thermal equilibrium has been established. The circuit is in a test socket or mounted or
a printed circuit board and transverse air flow greater than 500 linear fpm is
maintained. Voltage levels will shift approximately 4mV with an air flow of 200 linear
fpm. Outputs are terminated through-a 500 resistor to -2V.
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10149

10149-F

TEST LOAD CIRCUIT

Vce1= Veez
+2.0VDC

Vour

50

COAX

A, 0,

0, TPour

. our
PULSE GENERATOR

b

Aq 0,

1999011

INPUT PULSE

tt-t = 2.0-0.2ns
(20% TO 80%)

I 0.1uF

VEg = -3.2vDC

NOTES

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

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

C. Normal practice in test fixtures layout should be followed. Lead lengths, particularly to
the power supply, should be as short as possible. A 10uF capacitor between Vcc1and
Vcc terminals, located as close to the device as possible, is recommended to reduce
ringing.

VOLTAGE WAVEFORMS

ADDRESS ACCESS TIME

———

ADDRESS

T Ap—>

e e e e e e e

\
[

CHIP ENABLE/DISABLE

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

Power supply voltage v
VEE Program/verify -5.46 -5.2 -4.94
Vceip To program See steps 4 and 8 in Programming Procedure 57 6.0 6.3
Vet To verify 0

Programming supply current mA
leep VEe = -5.2V 300
lccip Vcet = 6.0V 150

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

Output voltage \Y
Vout Programming lout = 4.0mA 1.50 1.70 1.90
Vvour Verify 1 -1.0 -1.50

Verify 0

tp Output programming .25 5 ms

pulse width
to Pulse sequence delay 100 us
Ter Programming time Vcet = +6V 6 sec
Tps Programming pause Vce1 = Veecz = VeEg = 0V 6 sec

TYPICAL PROGRAMMING SEQUENCE

TYPICAL FUSING PATH

PROGRAM VERIFY
*6.0v
Veet [ \
[ — —_2
—A100us — 100us
MIN. MIN.
v
PROGRAMMING
VOLTAGE
OPEN e
0.5ms MAX.

Y

WORD SELECT
& FUSING
CONTROL

™)

250

500 0

W

+
OUTPUT

T H

FUSING
CONTROL

-5.2v

Vg =52V

QO Vee = tev

1.7V PULSE

7:5K
Rext

PROGRAMMING PROCEDURE

The 10149 is shipped with all bits at logical
low. To write logical high, proceed as fol-
lows:

1.

2.

3.

Terminate all
7.5kQ to -5.2V.
Connect Veg (pin 8) to -5.2V * 5% and
Vcez (pin 16) to GND (0V).

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

Apply +6.0V £ 5% to Vce1 (pin 1).
Allow a minimum delay of 100us and
apply a voltage of +1.7V + 0.2V to the

device outputs with

108

10.

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

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

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

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

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

Sifnotics
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DESCRIPTION

The 825114 and 82S115 are field program-
mable and include on-chip decoding and 2
chip enable inputs for ease of memory ex-
pansion. They feature tri-state outputs for
optimization of word expansion in bused
organizations. A D-type latch is used to
enable the tri-state output drivers. In the
Transparent Read mode, stored data is ad-
dressed by applying a binary code to the
address inputs while holding Strobe high. In
this mode the bit drivers will be controlled
solely by CE1 and CE2 lines.

In the Latched Read mode, outputs are held
in their previous state (high, low, or high 2)
as long as Strobe is low, regardless of the
state of address or chip enable. A positive
Strobe transition causes data from the ap-
plied address to reach the outputs if the chip
is enabled, and causes outputs to go to the
high Z state if the chip is disabled.

A negative Strobe transition causes outputs
to be locked into their last Read Data condi-
tion if the chip was enabled, or causes
outputs to be locked into the high Z condi-
tion if the chip was disabled.

Both 82S114 and 82S115 devices are avail-
able in the commercial and military tem-
perature ranges. For the commercial tem-
perature range (0°C to +75°C) specify
N82S114/115, F or N, and for the military
temperature range (-55° C to +125° C) speci-
fy S82S5114/115, F.

FEATURES

® Address access time:
N82S114/115: 60ns max
$82S114/115: 90ns max

® Power dissipation: 165.W/bit typ

* Input loading:
N82S114/115: -100A max
$82S114/115: -150A max

® On-chip storage latches

® Schottky clamped

e Fully compatible with Signetics 825214

and 825215 ROMs
® Fully TTL compatible

APPLICATIONS
® Microprogramming
e Hardwire algorithms
e Character generation
e Control store
e Sequential controllers

BLOCK DIAGRAM

825114-F,N @ 82S115-F,N

PIN CONFIGURATIONS

F,N PACKAGE
825114

>
S

Vee
3] s,

2>

z
(3]
N

ELELE E L F FLE LR

Ay

>

A,

CE,

CE,
STROBE

O,

e

o,

o

O¢

FE, Os

3] 2] 3] ] BI 2] (=] (o I I8 18] [

ono [12] FE,
F,N PACKAGE
828115

A [0 24] veo
a 2] 23] 4,
a ] 22] &,
A [2] 21] 4,
A (5] [20] o
a (€] [19] ce,
o, [Z (18] srrose
o, (] [17] o,
o, [&] el o,
o, [i9] [15] o,
re, [11] [12] o,

GND |12 T_3] FE,

[

y

AQ——

ADDRESS
LINES

AQ—L—

BUFFER/
DECODER

512X8 OR 256X8 MATRIX

Y

AQ-——————— »|

INEREEEN

y

(18)
strose O

8-BIT OUTPUT LATCH

REREREN

8 TRI-STATE DRIVERS

— (20
CE, s} [o}

LATCH >
CE,

(19)  °F

FE1=(13), FE2 = (11)

Vcc = (24), GND = (12), ( ) = Pin Number

lm lm) l(sp luo;l(M)lns)lnS)ln‘/)

0, 0, 0O, O, O, 0O, O, O,
OUTPUT LINES

Sifnntics

109

Y BIPOWAR MEMORY



ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING. UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +5.5 Vdc
Temperature range °C

Ta Operating : '

N82S114/115 0to +75

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

DC ELECTRICAL CHARACTERISTICS N82S114/115: o'° C < Ta<+75°C, 4.75V < Voc < 5.25V

82S114-F,N ® 82S115-F,N

S$82S114/115;  -55°C < TA < +125°C, 4.5V < Ve < 6.5V
N82S114/115 $825114/115
PARAMETER TEST CONDITIONS Min | Typ'| Max | Min | Typ] Max UNIT
Input voltage v
ViL Low .85 .8
ViH High 2.0 | 2.0
Vic Clamp Iin = -18mA -0.8 [ -1.2 -0.8 {-1.2
Output voltage \'
VoL Low lout = 9.6mA 04 |045]| 04 | 05
VoH High CE1 = Low, CE2 = High, 27 | 33 24 | 33
lout = -2mA, High stored
Input current uA
ho Low VIN = 0.45V -100 -150
hH High ViN = 5.5V 25 50
Output current :
lo(oFF) Hi-Z state CE1=HighorCE2=0,Vour=5.5V 40 100 | wA
. CE1=HighorCE2=0,Voutr=0.5V -40 -100
los Short circuit2 Vout = OV -20 =70 { 15 -85 | mA
lcc Vcc supply current “ 130 | 175 130 | 185 | mA
Capacitance K Vce = 5.0V, ViN = 2.0V pF
CiN Input Vce = 5.0V, Vour = 2.0V 5 5
Cout Qutput "CE+1 = High or CE2=0 8 8
AC ELECTRICAL CHARACTERISTICS Ri=470Q, Rz = 1k}, CL = 30pF
N82S114/115: 0° < Ta < +75°C, 4.75V < Vcc < 5.25V
$825114/115: -55°C < Ta < +125°C, 4.5V < Vg < 5.5V
N82S114/115 $825114/115
PARAMETER TO FROM TEST CONDITIONS , UNIT
: Min | Typ! | Max Min | Typ! | Mmax
Access time3 . Latched or transparent read ns
TaA Output | Address 35 60 35 90
Tce Output | Chip 20 40 20 50
enable
Disable time3 . Latched or transparent read ns
Tco Output | Chip 20 40 20 50
disable
Setup and hold time4 Latched read only ns
Tcos Setup time Chip 40 50
Tcou  Hold time Output | o nable 0] o 10| o
TADH Hold time Output | Address 0 -10 5 -10
Pulse width4 : Latched read only ns
Tsw Strobe 30 20 40 20
Latch time4 Latched read only ns
TsL Strobe 60 35 90 35
Delatch time4 Latched read only ns
ToL Strobe 30 35

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

2. No more than one output should be grounded at the same time and strobe should be disabled. Strobe

is in high state.

w

If the strobe is high, the device functions in a manner identical to conventional bipolar ROMs. The

timing diagram shows valid data will appear Ta nanoseconds after the address has changed the Tce
nanoseconds after the output circuit is enabled. Tcp is the time required to disable the output and

switch it to an off or high impedance state after it has been enabled.

~

In Latched Read Mode data from any selected address will be held on the output when strobe is

lowered. Only when strobe is raised will new location data be transferred and chip enable conditions
be stored. The new data will appear on the outputs if the chip enable conditions enable the outputs.

5. During operation the fusing pins FE1 and FE2 may be grounded or left floating.

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

TEST LOAD CIRCUIT

825114-F )N ¢ 82S115-F,N

VOLTAGE WAVEFORM

V%C INPUT PULSES
INPUT _ ' o Ve Vee *QIOVALL_INPUT_Plﬂ.S_Esl
|
|
| ov
PULSE 1
GENERATOR n | Snsfe—
<‘L‘ As +3.0V
~%—{STR 10%
~g—{ CE, = =
| «—CE. (INCLUDES JIG & 90%
GNO SCOPE CAPACITANCE) OVm——
—L— Sns|e— —{5ns|
TIMING DIAGRAMS
TRANSPARENT READ4 LATCHED READS
3.0v — - (-5V———————‘3on
——— e ———0V
Tcos TADH sov
CHIP ENABLE 1.5V 1.5V ’
CE, Tsw | ov
CHIP ENABLE STROBE "5V)F_\ coH o-——=+3.0V
ov
& Tst
O;. . -0, oo : VoH
—e—==-VoL
le—-TA
Output Latches Not Used Output Latches Used

Sifnotics
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825114-F,N e 82S115-F,N

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

\ LIMITS
PARAMETER TEST CONDITIONS UNIT
: Min Typ- Max

Power supply voltage ) \"

Vcee To program? lccp = 200 + 25mA, 4.75 5.0 5.25 '
Transient or steady state

Verify limit ) \
VeeH Upper 5.3 55 57
VceL Lower 4.3 4.5 4.7
Vs Verify threshold? 0.9 1.0 1.1 \
lccp Programming supply current Vcep = +5.0 £ .25V 175 200 225 - mA

Input voltage v
ViL Low 0 0.4 0.8
ViH High 24 5.5

Input current (FE1 & FE2 only)
L Low ViL = +0.45V -100 wA
hH High ViH = +5.5V 10 mA

Input current (except FE1 & FE2) o uA
e Low ViL = +0.45V -100
i High VIH = +5.5V 25
Vout -Output programming voltage3 lout = 200 £ 20mA, 16.0 17.0 18.0 v

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

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

2. Vsis the sensing threshold of the PROM output voltage for a programmed bit. It normally constitutes
the reference voltage applied to a comparator circuit to verify a successful fusing attempt.

3. Care should be taken to insure the 17 + 1V output voltage is maintained during the entire fusing cycle.

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

3ms.

RECOMMENDED
PROGRAMMING PROCEDURE
The 825114/115 are shipped with all bits at

logical low. To write logical high, proceed
as follows:

SET-UP

1. Apply GND to pin 12.

2. Terminate all device outputs with a 10kQ)
resistor to Vcc.

3. Set CE1 to logic low, and CE2 to logic
high (TTL levels).

4. Set Strobe to logic high level.

Program-Verify Sequence

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

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

112

sourcing current capability.

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

4. After 10us delay, raise FE2 (pin 11) from
0V to +5.0 + 0.5V for a period of 1ms, and
then return to OV. Pulse source must have
a 10mA sourcing current capability.

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

6. To verify programming, after 10us delay,
return FE1 to OV. Raise Vcc to VeccH =
+5.5 *+ .2V. The programmed output
should remain in the high state. Again,
lower Ve to Voo =+4.5+.2V, and verify
that the programmed output remains in
the high state.

7. Raise Vcc to Vccp and repeat steps 2
through 6 to program other bits at the

Sinotics

same address.

8. Repeat steps 1 through

7 to program all
other address locations.




82S114-F,N e 82S115-F,N

TYPICAL PROGRAMMING SEQUENCE

*17.0V ———— -~ - =

g - o
ADD AFIRST ' : ALasT
o i S
. Tpr - (PROGRAM) | 12.0sec MAX 6.08ec MIN
Tps - (PAUSE)|
VeeH —— r | '
vccp___—l r....._-___.._-__--l ] r+_-_—_________ o e
el Veeu Ld ,
Vee <—|VERIF\"
s |
—y xol_
+5.0V ————— N —_—
FE, ] [} |
ov : A —— | I S
tp tp l~—to
—| (e—tp —4 ‘.—lo ‘4—!0
1
'

OV o

to— L—

- I
-5;53—1__--_______-_..' I H

-
907 ] ! By
vgfrT:g; JW B Tn;":“oua Il : 'l :
S I R | Ly |_____|________-
. -

—lal—

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

Sifetics
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DESCRIPTION

The 825130 and 82S131 are field program-
mable, which means that custom patterns
are immediately available by following the
fusing procedure given in this data sheet.
The standard 82S130 and 825131 are sup-
plied with all outputs at logical low. Outputs
are programmed to a logic high level at any
specified address by fusing a Ni-Cr link
matrix.

These devices include on-chip decoding

and 1 chip enable input for ease of memory

expansion. They feature either open collec-

tor or tri-state outputs for optimization of
* word expansion in bused organizations.

Both 82S130 and 825131 devices are avail-
able in the commercial and military tem-
perature ranges. For the commercial tem-
perature ‘range (0° to +75°C) specify
N82S130/131, F or N, and for the military
temperature range (-55° C to +125° C) speci-
fy S825130/131, F.

BLOCK DIAGRAM

FEATURES

Address access time:
N82S130/131: 50ns max
$825130/131: 70ns max

Power dissipation: 0.3mW/bit typ

Input loading:

N82§8130/131: ~100A max
$825130/131: -150uA max

On-chip address decoding

Output options:
82S130: Open collector
825131: Tri-state

No separate fusing pins

Unprogrammed outputs are low level

Fully TTL compatible

APPLICATIONS

Prototyping/volume production
Sequential controllers
Microprogramming

Hardwired algorithms

Control store

Random logic

Code conversion

82S130-F,N ® 82S131-F,N

PIN CONFIGURATION

F,N PACKAGE*
a [T 6] vee
X 4] A
A [4] 73] cE
» ] ] o
A, [E E 0,
N ] o
GROUND [8 (9] o.
*F = Cerdip
N = Plastic

NI-Cr FUSE ARRAY

_ L saxie |1m11?(

(5) A;

AQO_’(E) A T 1.1 -L -
A;O——s > T B (12)
A‘O—n—)-— i 116 —l—o0,
2 1 32x16  |e——s] ¥

2,0-2, ! Mux )

(3) I ADDRESS 1:32 DE- 11 output ——o0,
A0~ !

(2) | BUFFER | | CODER ol 1 BUFFER ~10
A0 (1) 1 1:16 _-J_lo3
A0} ! 32X16 MUX
PRGN ! T “lo)

(14) i H 0,
Ao [

2X16 1:16
- EL_E)" 3 MUX

— (13)

CE

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +5.5 Vdc
Output voltage Vdc
VoH High (825130) +5.5
Vo Off-state (825131) +5.5
Temperature range °C
TA Operating
N825130/131 0 to +75
S$825130/131 -55 to +125
TsTG Storage -65 to +150
114
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825130-F,N e 82S131-F,N

DC ELECTRICAL CHARACTERISTICS N82S130/131: 0°C < Ta < +75°C, 4.75V < V¢ < 5.25V
$825130/131: -55°C < Ta < +125°C, 4.5V < Vgc < 5.5V

N825130/131 $82S130/131
PARAMETER TEST CONDITIONS - UNIT
Min | Typ! | Max | Min | Typ' | Max
Input voltage v
Vi Low .85 .80
VIH High 2.0 : 2.0
Vic Clamp Iin =-18mA -0.8 | -1.2 0.8 -1.2
Output voltage ' i Y
VoL Low . lout = 16mA ’ 0.45 0.5
VoH High (825131) CE=low, lout =-2mA high stored 24 ' 2.4
Input current uA
IR Low ViN = 0.45V 40 -150
hH High VIN = 5.5V .85 50
Output current .
loLk Leakage (82S130) CE = high, Vout = 5.5V 40 60 nA
lo(oFF) Hi-Z state (825131) CE = high, Vout = 5.5V 40 60 uA
CE = high, VouT = 0.5V ) - -40 -60
los Short circuit (825131) Vout = 0V T -20 . -70 -15 -85 mA
Icc Vcc supply current 120 140 120 140 mA
Capacitance VIN = 2.0V, Vcc = 5.0V pF
CiN Input 5 5

Cout Output 8 8

AC ELECTRICAL CHARACTERISTICS R =270Q, Rz = 6000, CL = 30pF2
N82S130/131: 0° < Ta < +75°C, 4.75V < Vcc < 5.25V
$825130/131: -65°C < Ta < +125°C, 4.5V < Vco < 5.5V

N82S130/131 $825130/131
PARAMETER TO FROM UNIT
Min | Typ?' | Max | Min | Typ! | Max
Access time ; ns
TaAA Output Address 40 50 40 70
Tce Output Chip enable 20 30 20 40
Disable time . ns
Tco Qutput Chip disable 20 30 20 40
NOTES
1. Typical values are at Vcc = 5.0V, Ta = +25°C.
2. Positive current is defined as into the terminal referenced.
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
Vee .
T READ CYCLE
O—* A,
o—=A, Vee +3.0v
O—=| A; Aonn%%,sv D
o} ; ov
O—={A; — R,
o—= A, Oz —_— 3.0V
o—la, " O3}— eE _\E/ Arev
* ov
o—| A O4— a JCL (INCLUDES SCOPE & Tce—| L—'CD—-I
2 JIG CAPACITANCE) Vou
Oo—={ A, :]: - \
A 0,~0, ) KLSV *1.5v
O—1 —. L 2 le—TAA~ — —VoL
o—{CE
GND
All inputs: tr = tf = 5ns (10% to 90%) .
Sifnntics 115
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825130-F,N ¢ 82S131-F,N

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

- LIMITS
PARAMETER TEST CONDITIONS - UNIT
Min Typ Max
Power supply voltage v
Vcep To program? lccp = 375 £ 75mA, 8.5 8.75 9.0
Transient or steady state
Verify limit ) v
VceH Upper 5.3 55 5.7
VeceLr Lower 4.3 4.5 47
Vs Verify threshold2 14 1.5 16 \"
lccp Programming supply current Vcep = +8.75 + .25V 300 450 mA
Input voltage v
ViH High 2.4 5.5
ViL Low 0 0.4 0.8
Input current HA.
IH High ViH = +5.5V 50
he Low ViL = +0.4V -500
Vout Output programming voltage3 louT = 200 = 20mA, 16.0 17.0 18.0 \
Transient or steady state
lout Output programming current Vout =+17 £ 1V 180 200 220 mA
TR Output pulse rise time 10 50 us
tp CE programming pulse width 0.3 0.4 0.5 ms
to Pulse sequence delay 10 us
TPR Programming time Vcer = Veer 12 sec
Tpsi Initial programming pause Vce =0V 6 sec
TPR ‘
e m— Programming duty cycle4 50 %
Ter+TPs 9 g culy
FL Fusing attempts per link 2 cycle

NOTES

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

2. VSisthe sensing threshold of the PROM output voltage for a programmed bit. It normally constitutes
the reference voltage applied to a comparator circuit to verify a successful fusing attempt.

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

4. Programming duty cycle is 50% after continuous programming at 100% duty cycle.

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

presently being used.

PROGRAMMING PROCEDURE

1. Terminate all device outputs with a 10K
resistor to Vcc. Apply CE4 = High.

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

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

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

116

logic low for 0.3 to 0.5ms.

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

6. To verify programming, after 10us delay,
lower Vcc toVecH=+5.5% .2V, and apply
a logic low level to the CE input. The
programmed output should remaininthe
high state. Again, lower Vcc to VeeoL =
+4.5 + .2V, and verify that the pro-

Sinotics

grammed output remains in the high
state.

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

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



825130-F,N  82S131-F,N

TYPICAL PROGRAMMING SEQUENCE

g —— - —— - —— -

ADD AFIRST ALasT

o S S

TpR - (PROGRAM) 6 SEC MIN

12 SEC MAX Tps - (PAUSE)

Veep ——— -—— - - - - - [ —— - an o

Ve — |
vee CcH

Veel
—| (VERIFY)" |=—o0
PP — |

_>l | — t

+17.0V ~—— 1 —

OUTPUT Bo
VOLTAGE TR= 10us

l MIN BN-1 BN Bo By
OV em— 10% e e o e ] —-——

tp —> ’« —>|tp|e— — tp —| tp

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

The 825140 and 82S141 are field program-
mable, which means that custom patterns
are immediately available by following the
fusing procedure given in this data sheet.
The standard 82S140 and 82S141 are
supplied with all outputs at logical low.
Outputs are programmed to a logic high
level at any specified address by fusing a Ni-
Cr link matrix.

These devices include on-chip decoding
and 4 chip enable inputs for ease of memory
expansion. They feature either open collec-
tor or tri-state outputs for optimization of
word expansion in bused organizations.

Both 82S140 and 82S141 devices are
available in the commercial and military
temperature ranges. For the commercial
temperature range (0°C to +75°C) specify
N82S140/141, F, and for the military tem-
perature range (-55°C to +125°C) specify
S$82S140/141, F.

BLOCK DIAGRAM

FEATURES

Address access time:
N82S140/141: 60ns max
$825140/141: 90ns max

Power dissipation: .17mW/bit typ

Input loading:

N82S140/141: -100.A max
$82S5140/141: -150.A max

On-chip address decoding

Output options:
$82S5140: Open collector
$825141: Tri-state

No separate fusing pins

Unprogrammed outputs are low level

Fully TTL compatible

APPLICATIONS

o 6 & 0 0 o o

Prototyping/volume production
Sequential controllers
Microprogramming

Hardwired algorithms

Control store

Random logic

Code conversion

825140-F,N e 825141-F,N

PIN CONFIGURATION

F,N PACKAGE *

A [
A [2]
A ]
A ]
A 5]
A, [6]
A 1]
A B
o, [7]
o, [19]
o, [i1]

GNp 12

E Vece
23] &,
22] ne
[21] e,
20] G,
E CE,
E CE,
[17] o,
6] o,
5] o,
3] o,
73] o,

*F = Cerdip
N = Plastic

[V S—

ADDRESS
LINES

A O—b— ]

1:64 DE-
CODER

64X64 MATRIX

1:8)1:8) 1:8)1:8}1:8} 18] 18])18
M|I¥1

mux|muximuximux]muxjmuxjmux|

HEEEEE

PoLEEEEs

0, 0, O; O, O; Os ©O; O
OUTPUT LINES

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +5.5 Vdc
Output voltage Vdc
VoH High (825140) +5.5
Vo Off-state (825141) +5.5
Temperature range °C
Ta Operating
N82S140/141 O0to +75
S$825140/141 -55 to +125
Tsta Storage -65 to +150
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82S140-F,N ® 82S141-F,N

DC ELECTRICAL CHARACTERISTICS N82S140/141: 0°C-< Ta <+75°C, 4.75V < Vcc < 5.25V
S825140/141; -55°C < TA < +125°C, 4.5V < Vcc < 5.5V

N82S140/141 $825140/141
1
PARAMETER TEST CONDITIONS Min | Typ2 Max | Min Typ? Max UNIT
Input voltage \"
Vi Low .85 .80
ViH High 2.0 20 »
Vic Clamp” hn =-18mA -0.8 -1.2 | -0.8 -1.2
Output voltage . = Vv
VoL Low _ louT =9.6mA __ 0.45 0.5 o
VoH High (82S141) CE1 = Low, lout = -2mA, CE2 = Low, | 24 24 :
' CE3 = High, CE4 = High, High stored
Input current uA
L Low Vin =0.45V -100 -150
IiH High ViN = 5.5V 40 50
) Output current . o _ : B
loiLk Leakage (825140) CE1 = High, Vout = 5.5V, CE2 = High, 40 60 uA
_ CE3 = Low, CE4 = Low
lo(OFF) Hi-Z state (825141) CEj = High, Vout = 0.5V, CE2 = High, -40 -60 uA
__ CEa=Low, CEsa= Low
CE1 = High, Vout = 5.5V, CE2 = High, 40 60
CE3 = Low, CE4 = Low . )
los Short circuit (82S141) Vout =0V -20 -70 -15 -85 mA
cc "Vce supply current 140 175 140 - | 185 mA
Capacitance Vce = 5.0V ) pF -
CiN Input ) VIN = 2.0V 5 5
Cour Output VouTt = 2.0V 8 8
AC ELECTRICAL CHARACTERISTICS R1=4700, Rz = 1kQ, CL = 30pF
N82S140/141: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V
$825140/141: -55°C < TA =+125°C, 4.5V < Vcc < 5.5V
. : N82S140/141 $825140/141
PARAMETER TO o FROM UNIT
Min | Typ2 Max | Min | Typ? Max
Access time . ns
TAA " Output Address 40 60 40 90
Tee Output Chip enable 20 40 20 50 .
Disable time ‘ ns .
Tco Output Chip disable 20 40 20 50
NOTES
1. Positive current is defined as into the terminal referenced.
2. Typical values are at Vecc = 5.0V, Ta = +25°C.
119
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825140-F,N e 82S141-F,N

TEST LOAD CIRCUIT VOLTAGE WAVEFORM
Vee } - 3.0V
T B AoonsssX\.sv :
A, ’ ov
A, ol Vee
A, 0 © CECE,
A; 0] |00, R, 3.0V
1
:; : buT ] CHIP ENABLES 1.5V 1.5V
Ac0— o0, ov
] A7 CLSCope & i CE, CE. Tee—s Teo
3
EE::: & CAPACITANCE) — Vou
CE,0—{CE; 0, 0O, \st 1.8V
'—!—‘GND == DUSSN, 7 YN— —=VoL
tr = tf = 5ns (10% to 90%)

PROGRAMMING SYSTEMS SPECIFICATIONS (Testing of these limits ﬁ\ay cause programming of device.) T p = +25°C

. v LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max
Power supply voltage \"
Vcee To program!? Iccp = 375 £ 75mA, 8.5 8.75 9.0
Transient or steady state
Verify limi \
erify limit 5.3 55 | s7
VceH Upper , M 45 a7
Vcer Lower 3 . X
Vs Verify threshold2: 14 1.5 1.6 v
lccp Programming supply current Vcep = +8.75 £ .25V 300 450 mA
Input voltage \"
ViH High 24 5.5 :
ViL Low ) 0 04 0.8
Input current ) " HA
hH High ViH = +5.5V 50
hiL Low . Vi = +0.4V -500
Vout Output programming voltage3 lout = 200 + 20mA, 16.0 . 17.0 18.0 Y
Transient or steady state
louT Output programming current Vour =+17 £ 1V 180 200 220 mA
Tr Output pulse rise time 1 10 50 us
tp CE programming pulse width 0.3 0.4 0.5 ms
to Pulse sequence delay 10 s
TeR Programming time Vce = Veerp ' 12 sec
Trsi Initial programming pause Veec =0V 6 sec
TPR .
TortTrs Programming duty cycle4 50 %
FL Fusing attempts per link 2 cycle
NOTES
1. Bypass Vcc to GND with a 0.01uF capacitor to reduce voltage spikes.
2. Vsisthe sensing threshold of the PROM output ge for a prog! bit. It y constitutes

the reference voltage applied to a comparator circuit to verify a successful fusing attempt.
3. Care should be taken to insure the 17 + 1V output voitage is maintained during the entire fusing cycle.
4. Programming duty cycle is 50% after continuous programming at 100% duty cycle.
5. This is an updated method of programming and does not obsolete any prog ing sy
presently being used.
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PROGRAMMING PROCEDURE

1.

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

. Select the Address to be programmed,

and raise Vcc to Vccp = 8.75 = .25V.

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

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

. After 10us delay, pulse the CE1 input to

logic low for 0.3 to 0.5ms.

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

programmed output.

. To verify programming, after 10us delay,

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

TYPICAL PROGRAMMING SEQUENCE

. Raise Vcc to Veep =

82S140-F,N e 825141-F,N

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

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

. After 10us delay, repeat steps 2 through 7

to program all other address locations.

g o e o e e
ADD AFIRST ALasT
"o - s w— ——
TpR - (PROGRAM) 6 SEC MIN
12 SEC MAX Tpg - (PAUSE)
veep ——— - — - —- 02w - w—— - p=———
Veey —\
Vee cCcH
— VceL
—| (VERIFY)" |o—
LTI — .
— tp [— —!tp |
7.0V = ——
90%
B,
ouTPUT
VOLTAGE TR= 10us
MIN BN-1 BN B, By
ov T 0% T —
tp—> | —i|D<— — |— tp —| tp [+

oy ; [ -
o }

—s| tp |—

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

The 825136 and 825137 are field program-
mable, which means that custom patterns
are immediately available by following the
fusing procedure given in this data sheet.
The standard 82S136 and 82S137 are sup-
plied with all outputs at Iogical low. Outputs
are programmed to a logic high level at any
specified address by fusing a Ni-Cr link
matrix.

These devices include on-chip decoding
and 2 chip enable inputs for ease of memory
expansion. They feature either open collec-
tor or tri-state outputs for optimization of
word expansion in bused organizations.

Both 825136 and 82S137 devices are avail-
able in the commercial and military tem-
perature ranges. For the commercial tem-
perature range (0°C to +75°C) specify
N82S136/137, F or N, and for the military
temperature range (-55° C to +125° C) speci-
fy $82S5136/137, F.

122

FEATURES

828136-F,N e 828137-F,N

PIN CONFIGURATION

® Address access time: ;
N825136/137: 60ns max F:N PACKAGE*
$82S5136/137: 80ns max W O )
* Power dissipation: .13mW/bit typ A vee
* Input loading: a [2] (7] o
N82S136/137: -1001A max a 2] 76) &,
$825136/137: -150uA max
* On-chip address decoding » [ [E] &,
® Output options: a 5] [14] o,
825136: Open collector a (6] 73] o,
82S137: Tri-state o ] ] o
¢ No separate fusing pins = ’
® Unprogrammed outputs are low level e, (2] 1] o,
® Fully TTL compatible GND E 0] cE,
*F = Cerdip
N = Plastic
BLOCK DIAGRAM
(15)
' 1 |
| |
| |
I I STORAGE
MATRIX
' 1:64 I 64X64
I DECODER I
| |
| |
o | |
A, O—m—
A, @ - -
‘I 116 116 116 116
| DECODER| DECODER; DECODER| ECODE
A 0(5) | |
— ®
CE, o———d_\
CE, 0‘“—())*—‘4‘ / 1 (12) (13) (14)
[¢] ]
0, (o2 0, 0,
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +5.5 Vdc
Output voltage Vdc
VoH High (825136) +5.5
Vo Off-state (825137) +5.5
Temperature range °C
Ta Operating
N82S136/137 0to +75
S82S5136/137 -55 to +125
TsTG Storage -65 to +150

Sinotics




DC ELECTRICAL CHARACTERISTICS N82S136/137: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V
S82S136/137: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V

82S5136-F,N ® 825137-F,N

N82S136/137 $825136/137
PARAMETER TEST CONDITIONS! UNIT
. Min Typ2 | Max Min Typ?2 | Max
Input voltage \
ViL Low .85 .80
ViH High 20 2.0
Vic Clamp lin = -18mA -08 | -1.2 -08 | -1.2
Output voltage Vv
VoL Low _ louT = 16MA 0.45 0.5
VoH High (82S137) CE=Low, lout=-2mA, Highstored | 2.4 .24
Input current LA
e Low ViN = 0.45V -100 -150
liH High VIN =5.5V 40 50
Output current .
lotk Leakage (825136) CE = High, Vout = 5.5V 40 60 uA
lo(oFF) Off-state (825137) CE = High, Vout = 0.5V -40 -60 uA
: CE = High, Vout = 5.5V 40 60
los Short circuit (825137) Vout =0V -20 -70 -15 -85 mA
lcc Vce supply current 105 140 105 140 mA
Capacitance Vecec = 5.0V pF
CiN Input ViN = 2.0V 5 5
Court Output Vout = 2.0V 8 8
AC ELECTRICAL CHARACTERISTICS Ri=2700, R2 = 6000, CL = 30pF1
N82S136/137: 0°C < Ta < +75°C, 4.75V < Ve < 5.25V
S$825136/137: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V
N825136/137 $82S5136/137
PARAMETER TO FROM - UNIT
Min Typ? Max Min Typ2 | Max
Access time ns
TAA Output Address 40 60 40 80
Tce Output Chip enable 20 30 20 40
Disable time ns
Tco Output Chip disable 20 30 20 40
NOTES
1. Positive current is defined as into the terminal referenced.
2. All typical values are at Vcc = 5V, Ta = 25°C.
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
Vee READ CYCLE

f

—O O
_OO2
_003
—o0 0«

CE, 00— = GND

Vee

R, JIG CAPACITANCE)

C| (INCLUDES SCOPE &

ADDRESS )(1.5V

- 1.5V
E
T

CE Teo
—_ e —————_ e e Vou
0,~0, 1.5V 1.5V
le——TaA VoL

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

Sifnntics
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PROGRAMMING SYSTEMS SPECIFICATIONS

828136-F,N  825137-F,N

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

LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ | Max
Power supply voltage Iccp = 375 = 75mA, \
Vcerp To program? Transient or steady state 85 8.75 9.0
.Verify limit Vv
yean  Upper o | 4s | a7
VceL Lower i : .
Vs Verify threshold?2 1.4 1.5 1.6 Vv
Iccp Programming supply current Vcep = +8.75 £ .25V 300 450 mA
Input voltage ) v
VIH High 2.4 5.5
ViL Low 0 04 0.8
Input current MA
I3} High ViH = +5.5V 50
i Low ViL = +0.4V -500
Vour Output programming voltage3 louT = 200 * 20mA, 16.0 17.0 18.0 v
) Transient or steady state
lout Output programming current Vout =+17 £ 1V 180 200 220 mA
TR Output pulse rise time 10 50 s .
tp CE programming pulse width 0.3 0.4 0.5 ms
to Pulse sequence delay 10 ) R us
TPR Programming time Vce = Veep 12 .| sec .
Tpsi Initial programming pause Vce = 0V 6 sec
TeR . 4 '
TortTrs Programming duty cycle 50 %
FL " "Fusing attempts per link 2 cycle

NOTES

1.
2.

3.

4.
5.

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

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

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

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

presently being used.

PROGRAMMING PROCEDURE

1.

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

. Select the Address to be programmed,

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

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

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

124

4. After 10us delay, pulse the CE1 input to

logic low for 0.3 to 0.5ms.

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

programmed output.

6. To verify programming, after 10us delay,

lower Vcc VocH =+5.5+.2V, and apply a
logic low level to the CE input. The pro-
grammed output should remain in the
high state. Again, lower Vcc to VceL =

SiNOLES

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

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

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

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

to program all other address locations.



825136-F,N e 825137-F,N

TYPICAL PROGRAMMING SEQUENCE

ADD AFIRST ALasT

TpPR - (PROGRAM)

6 SEC MIN

Tps - (PAUSE)

po -

12 SEC MAX
veep ——— —— — - ——— - - - ——— ————— ————
v —
Vee CCH v
ccL
—| (VERIFY)" |e—
VR —
|-— 1t
—| tp [«— A‘lo
TV === —
90%
By

OuTPUT
VOLTAGE TR';I:‘D;A Bt . BN B, BN

ov Jm% S R —— —_—

tp—>| l<— —|tp|=— —_— tp —{ tp [*—

e . - -————-—

CE, | | I

g

—| tp |w—

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

SiNOtiCs

125

EEE BIPOAR MEMORY



DESCRIPTION

The 825180 and 82S181 are field program-
mable, which means that custom patterns
are immediately available by following the
fusing procedure given in this data sheet.
The standard 825180 and 82S181 are sup-
plied with all outputs at logical low. Outputs
are programmed to a logic high level at any
specified address by fusing a Ni-Cr link
matrix. )

These devices include on-chip decoding
and 4 chip enable inputs for ease of memory
expansion. They feature either open collec-
tor or tri-state outputs for optimization of
word expansion in bused organizations.

The 825180 and 82S181 are available in
both the commercial and military tempera-
ture ranges. For the commercial tempera-
ture range (0°C to +75°C) specify
N82S180/181, F or N, and for the military
temperature range (-55°C to +125° C) spec-
ify $825180/181, F.

BLOCK DIAGRAM

FEATURES

® Address access time:
N82S180/181: 70ns max
$825180/181: 90ns max

e Power dissipation: 85.W/bit typ

® Input loading:
N82S180/181: -100.A max
$82S180/181: -1501A max

® On-chip address decoding

e Output options:
825180: Open collector
828181: Tri-state

* No separate fusing pins

* Unprogrammed outputs are low level

* Fully TTL compatible

APPLICATIONS

* Prototyping/volume production
e Sequential controllers

e Microprogramming

¢ Hardwired algorithms

e Control store

* Random logic

e Code conversion

A, Oty
|
ADDRESS : 1:64 DE-
|

LINES CODER

T

Ay Ot

64X128 MATRIX

A, O

e idslss

0, 0, O0; O O O ©O; O
OUTPUT LINES
ABSOLUTE MAXIMUM RATINGS
PARAMETER RATING UNIT
Vce Supply voltage +7 Vdc
ViN Input voltage +5.5 Vdc
Output voltage Vdc
VoH High (82S180) +5.5
Vo Off-state (825181) +5.5
Temperature range °C
Ta Operating
N82S180/181 0 to +75
$825180/181 -55 to +125
TstG Storage -65 to +150
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82S180-F,N e 82S181-F,N

PIN CONFIGURATION

F,N PACKAGE*
‘Ar' E E Vee
a2 23] A,
A [3] 22] A,
A [2] 1] e,
» ] m)
A [6] 9] cE,
vE L @
A [2] 7] o,
o [3] ] o,
o, [ ] o,
ano 2] 3] o,
*F = Cerdip
N = Plastic




DC ELECTRICAL CHARACTERISTICS N825180/181: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V

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

825180-F,N ¢ 825181-F,N

Sinotics

N82S180/181 $825180/181
PARAMETER TEST CONDITIONS! UNIT
Min Typ?2 | Max | Min | Typ2 | Max
Input voltage \"
ViL Low .85 .80
ViH High 20 2.0
Vic Clamp IIN =-18mA -0.8 -1.2 -08 | -1.2
Output voltage \Y
VoL Low o lout = 9.6mA 0.45 0.5
VoH High (825181) CE1 = low, lout = -2mA, CE2 = low, 24 2.4
CE2 = high, CE4 = high, high stored
Input current uA
i Low VIN = 0.45V -100 -150
IiH High VIN = 5.5V 40 50
Output current .
loLk Leakage (825180) CE;1 = high, Vour = 5.5V, CEz = high, 40 60 MA
_ CE3 = low, CE4 = low
lo(oFF) Hi-Z state (825181) CE1 = high, VouTt = 0.5V, CEp = high, -40 -60 A
. CE3 = low, CE4 = low
CE1 = high, Vout = 5.5V, CE2 = high, 40 60 MA
CE3 = low, CE4 = low
los Short circuit (825181) VouTt =0V -20 -70 -15 -85 mA
Icc Vce supply current 140 175 140 185 mA
Capacitance Vce = 5.0V pF
CiN Input VIN = 2.0V 5 5
Cour Output Vour = 2.0V 8 8
AC ELECTRICAL CHARACTERISTICS R1=470Q, R2 = 1k, CL = 30pF B
N825180/181: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V
S$825180/181: -55°C < Ta < +125°C, 4.5V < Vcc 5.5V
N825180/181 $825180/181
PARAMETER TO FROM UNIT
Min Typ2 | Max Min | Typ2 | Max
Access time . ns
TaAA Output Address 50 70 50 90
Tce Output Chip enable 20 40 20 50
Disable time ns
Tco Output Chip disable 20 40 20 50
NOTES
. Positive current is defined as into the terminal referenced.
2. Typical values are at Vo = 5.0V, Tp = +25°C.
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TEST LOAD CIRCUIT

VOLTAGE WAVEFORM

825180-F,N e 825181-F,N

Vee

Ay 0—d
A, 0—
A; 0—
A;0—
A.0—
As0—
As0—
A; 00—

Ao .

CE,0—{CE,

CE,0—1CE,

L

=GND

ouT

=

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

c( (INCLUDES

R, SCOPE & JIG
CAPACITANCE)

- 3.0V
AouasssX.sv
CE, CE,

3.0V
CHIP ENABLES 1.5V 1.5V
CE, CE, § o J—— Tco
- \ Vou
0, - 04 \msv 1.5V
Tan Vo,

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

LIMITS
PARAMETER TEST CONDITIONS UNIT
: . Min Typ Max
Power supply voltage \
Vcep To program? lccp = 375 £ 75mA, ‘ 8.5 8.75 9.0
Transient or steady state
Verify limit v
VeeH: Upper 2-3 :512 i;
VceL Lower .3 . .
Vs Verify threshold2 14 15 1.6 Vv
Iccp Pragramming supply current Vcep = +8.75 + .25V 300 450 mA
Input voltage \
ViH High 24 5.5
Vi Low 0 0.4 0.8
] Input current MA
liH High ViH = +5.5V 50
i Low ViL = +0.4V -500
Vour Output programming voltage3 lout = 200 + 20mA, 16.0 17.0 18.0 Vv
Transient or steady state
lour, Output programming current Vout=+17 £ 1V 180 200 220 mA
TR Output pulse rise time ) 10 50 us
tp CE programming pulse width 0.3 0.4 0.5 ms
to Pulse sequence delay 10 us
* TPr Programming time Vce = Veep 12 sec
Tpsi Initial programming pause Vce =0V 6 sec
TPr .
—_— 4
TrrtTrs Programming duty cycle: 50 %
FL Fusing attempts per link 2 cycle

NOTES

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

2. Vsis the sensing threshold of the PROM output voltage for a programmed bit. It normally constitutes
the reference voltage applied to a comparator circuit to verify a successful fusing attempt.

3. Care should be taken to insure the 17 =1V output voltage is maintained during the entire fusing cycle.

4. Programming duty cycle is 50% after continuous programming at 100% duty cycle.

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

presently being used.
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PROGRAMMING PROCEDURE

1

. Terminate all device outputs with a 10k

resistor to Vcc. Apply CE1=High, CE2=
Low, CE3 = High and CE4 = High.

. Select the Address to be programmed,

and raise Vcc to Vecp = 8.75 £+ .25V.

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

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

4. After 10us delay, pulse the CE1 input to

logic low for 0.3 to 0.5ms.

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

programmed output.

6. To verify programming, after 10us delay,

lower Vcc toVecH=+5.5 i-_.2V, and apply
a logic low level to the CE1 input. The
programmed output should remaininthe
high state. Again, lower Vcc to VeoL =

TYPICAL PROGRAMMING SEQUENCE

82S180-F,N ¢ 82S5181-F,N

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

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

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

. After 10us delay, repeat steps 2 through 7

to program all other address locations.

- [ ——

ADD AFRST Apast

P

TpR - (PROGRAM) 6 SEC MIN
12 SEC MAX Tps - (PAUSE)
veep ——— - - - - - - - AR
[PPO—
Vee ccH (
Veel
—| (VERIFY)* |a—
OV e
- tp
I —| tp fe— —tp|+—
+170V ———
90%
8y
OUTPUT
VOLTAGE TR= 10us
MIN BN-1 BN By BN
ov J 10% e s e e o o ] - —
tp —| ’4— tp — ‘— tp — to [*~—

g - - -

eE‘ hs— L J U

e

—

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

Sinotics
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DESCRIPTION

The 8252708 is field programmable, which
means that custom patterns are immediate-
ly available by following the fusing proce-
dure given in this data sheet. The standard
8252708 is supplied with all outputs at logi-
cal low. Outputs are programmed to a logic
high level at any specified address by fusing
a Ni-Cr link matrix.

This device includes on-chip decoding and
1 chip enable input for ease of memory
expansion. It features tri-state outputs for
optimization of word expansion in bused
organizations.

The 82S2708 is available in both the com-
mercial and military temperature ranges.
For the commercial temperature range (0°
to +75°C) specify N82S2708, and for the
military temperature range (-55°C to
+125°C) specify S8252708.

APPLICATIONS

Prototyping/volume production
Sequential controllers
Microprogramming

Hardwired algorithms

Control store

Random logic

Code conversion

o 6 o 0 0o 0 o
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FEATURES PIN CONFIGURATION

8252708-F,N

® Address access time:
N82S52708: 70ns max
$8252708: 90ns max
o Power dissipation: 85.W/bit typ
¢ |nput loading:
N8252708: -100uA max
$8252708: -1501.A max
Chip enable input
On-chip address decoding
No separate fusing pins
Unprogrammed outputs are low level
Pin for pin replacement for 2708 EROM
Fully TTL compatible

N=

A,
As
As
A
As
A,
A
Ao
o,
o,
0,

GND

*F = Cerdip

Plastic

F,N PACKAGE*

slsizicicizioiaicioizls

S

3

2] 2] 3] [s] 3] =] (=] 18] [ 8] 1] 1]

NC = No connection

Vee
Ag
Ay
N.C.
CE
N.C.
N.C.
Og
o,
0s
0

0,

BLOCK DIAGRAM

AsO—p———ri

ADDRESS
LINES

A O—l— ]

1:64 DE-
CODER

64X128 MATRIX

A O
A O— 1:16] 1:16

1:16 | 1:16] 1:16] 1:16]1:16] 1:16’
MUXML x Imuximux

A0 X
A; O

1

a__oD__

0, O,

0y

TTTITT1]

Oy Os O O; Oy

OUTPUT LINES

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +5.5 vde
Output voltage Vdc
VoH High +5.5
Vo Off-state +5.5
Temperature range °C
TA Operating
N82S2708 0 to +75
$8252708 -55 to +125
TsTtG Storage -65 to +150

sifnetics



DC ELECTRICAL CHARACTERISTICS N8252708: 0°C < Ta < +75°C, 4.75V < V¢ < 5.25V
$82S52708: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V

8282708-F,N

N8252708 $8282708 .
PARAMETER TEST CONDITI 1
CONDITIONS Min | Typ2 | Max Min | Typ2 | Max UNIT
Input voltage Vv
ViL Low .85 .80
ViH High 20 2.0
Vic Clamp hny = -18mA -08 | -1.2 -08 | -1.2
Output voltage Vv
VoL Low lout = 9.6mA 0.45 0.5
Vou High lout = -2.0mA, CE = Low, 24 24
High stored
Input current uA
he Low VIN = 0.45V -100 -150
hH High VIN = 5.5V 40 50
Output current _
lo(OFF) Hi-Z state CE = High, Vout = 0.5V -40 -60 pA
CE = High, Vout = 5.5V 40 60
los Short circuit Vourt =0V -20 -70 -15 -85 mA
lcc Vcc supply current 140 175 140 185 mA
Capacitance Vce = 5.0V pF
CiN Input Vin = 2.0V 5 5
Court Output Vout = 2.0V 8 8
AC ELECTRICAL CHARACTERISTICS R1=4700, Rz = 1k, CL = 30pF
N8252708: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V
S$82S82708: -55°C < Ta < +125°C, 4.5V < Vcec <55V
N82S2708 $8252708
PARAMETER T FROM NIT
° o Min | Typ2 | Max Min | Typ2 | Max u
Access time ns
Taa Output Address 50 70 50 90
Tce Output Chip enable 20 40 20 50
Disable time ns
Teop Output Chip disable 20 40 20 50
NOTES
1. Positive current is defined as into the terminal referenced.
2. Typical values are Vcc = 5.0V, Ta = +25°C.
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
Vee +3.0V
? ADDRESS %sv
A, ov
A‘:-_- Vee &
A; Ol —— +3.0Vv
::g: .'_oo, Ry CHIP ENABLE 1.5V 1.5V
A;o—{ DUT |
As0—] | |+ TCcE — Teo
A; Ol o0 C,_ - — — = —— —————— Vou
Ay Oy R, \
Ay Ot (INCLUDES 0,-0, \LSV 1.5v
o el - == o
_=EGND - <
Allinputs: t = t¢ = 5ns (10% to 90%)
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PROGRAMMING SYSTEMS SPECIFICATIONS (Testing of these limits may cause programming of device.) T 5 = +25°C

8252708-F,N

LIMITS -
PARAMETER TEST CONDITIONS UNIT
Min Typ’ Max :
Power supply voltage Iccp = 375 £ 75mA, ‘ Vv
Vcerp To program? Transient or steady state 8.5 8.75 9.0
Verify limit v
VceH Upper 5.3 55 5.7
VceL Lower 43 45 47
Vs Verify threshold?2 1.4 15 1.6 Vv
lccp Programming supply current Vcep = +8.75 £ .25V 300 450 mA
Input voltage \"
ViH High 2.4 55
Vic Low 0 04 0.8
Input current A
liH High ViH = +5.5V 50
liL Low ViL = +0.4V -500
Vout Output programming voltage3 lout = 200 + 20mA, 16.0 17.0 18.0 Vv
Transient or steady state
lout Output programming current Vout = +17 £ 1V 180 200 220 mA
TR Output pulse rise time 10 50 us
tp CE programming pulse width 0.3 0.4 0.5 ms
to Pulse sequence delay 10 us
TPR ~ Programming time Vce = Veep 12 sec
Tpsi Initial programming pause Vce =0V 6 sec
TeR ;
—rR 4
TrrtTrs Programming duty cycle: 50 %
FL Fusing attempts per link 2 cycle

NOTES

1.
-2

3.
4.
5.

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

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

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

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

presently being used.

PROGRAMMING PROCEDURE

1.

2.

3.

Terminate all device outputs with a 10k
resistor to Vcc. Apply CE = High.
Select the Address to be programmed,
and raise Vcc to Vccp = 8.75 + .25V
After 10us delay, apply Voutr =+17 £ 1V
to the output to be programmed. Pro-
gram one output at the time.

. After 10us delay, pulse the CE input to

132

logic low for 0.3 to 0.5ms.

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

programmed output.

6. To verify programming, after 10us delay,

lower Vcc toVecH=+5.51 .2V, and apply
a logic low level to the CE input. The
programmed output should remaininthe
high state. Again, lower Vcc to VeoL =
+4.5 + .2V, and verify that the pro-

SADtCS

grammed output remains in the high
state.

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

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

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

to program all other address locations.



TYPICAL PROGRAMMING SEQUENCE

82

S2708-F,N

g

g

Vcer
Vee

ov

+17.0v

OUTPUT
VOLTAGE

ov

nyn

CE
g

AFIRST ALasT
TpR - (PROGRAM) 6 SEC MIN
12 SEC MAX Tps ~ (PAUSE)
—_—— T-----—----- - - -
Veeh—
— Vect
—| (VERIFY)* |o—o
PR |
— t
—ltp |— ——{ tp f—
90%
By
TR BN BN B, By
I 10% e o -
tp—>| |[=— tpfe—| —| |e—1p —l tp |—
- -
— tp |

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

The 825184 and 825185 are field program-
mable, which means that custom patterns
are immediately available by following the
fusing procedure given in this data sheet.
The standard 825184 and 82S185 are
supplied with all outputs at logical low.
Qutputs are programmed to a logic high
level at any specified address by fusing a Ni-
Cr link matrix.

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

Both 82S184 and 82S185 devices are
available in the commercial and . military
temperature ranges. For the commercial
temperature range (0°C to +75°C specify
N82S184/185, |, and for the military tem-
perature range (-55°C to +125°C) specify
S$825184/185, I.

BLOCK DIAGRAM

FEATURES

* Low power dissipation: 50uW/bit typ
e Address access time:
N82S184/185: 100ns max
$82S184/185: 150ns max
® Input loading:
N82S184/185: ~100u.A max
$825184/185: -1501A max
® On-chip address decoding
e Output options:
82S184: Open collector
82S8185: Tri-state
* No separate fusing pins
® Unprogrammed outputs are low level
e Fully TTL compatible

825184-| © 825185-I

| PACKAGE*
A [1] 18] vee
A [Z] 17] A,
A 3] 6] A,
A [4] 5] A,
A [5] [12] 0,
A, [6] 13] 0,
A [7] 12] 0,
A [8] 11] 0.
GND [_9__ 0] cE
*I = Cerdip

8
Ay O————]
| |
[ |
[ I
L]
| . STORAGE
| | eeesee || A
| |
[ |
I |
| [
2) I |
As
(3)
O - || [ |
| 1:32 1:32 1:32 1:32
| DECODER DECODER DECODER DECODER
Ao 0(5) || - -
(10) I\
CEO—O
) an (12) 13 18
O O O
0, 0, o, o,
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ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vce Supply voltage +7 Vdc
Vin Input voltage +5.5 Vdc
Output voltage Vdc
VoH High (825184) +5.5
Vo Off-state (825185) +5.5
Temperature range °C
Ta Operating
N825184/185 0to +75
$82S5184/185 -55 to +125
Tsta Storage -65 to +150

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

825184-1 ® 825185-|

N82S184/185 $82S5184/185
PARAMETER TEST CONDITIONS! ~ UNIT
Min | Typ2 | Max | Min | Typ2 | Max
Input voltage \
ViL Low .85 .80
ViH High 2.0 2.0
Vic Clamp IIN = -18mA -0.8 | -1.2 -0.8 | -1.2
Output voltage Y
VoL Low _ lout = 16MA 0.45 0.5
VoH High (825185) CE = Low, louT = -2mA, High stored 24 2.4
Input current BA
liL Low ViN= 0.45V -100 -150
liH High Vin = 5.5V 40 50
Output current .
loLk Leakage (82S5184) CE = High, Vour = 5.5V 40 60 pA
lo (OFF)  Hi-Z state (825185) CE = High, Vout = 0.5V -40 -60 uA
CE = High, Vour = 5.5V 40 60
los Short circuit (825185) Vout = 0V -20 -70 | -15 -85 mA
Icc Vcc supply current 80 120 80 130 mA
Capacitance Vce = 5.0V pF
CiN Input VIN = 2.0V 5 5
Cout Output Vout = 2.0V 8 8
AC ELECTRICAL CHARACTERISTICS Ri=2700, Rz = 6000, CL = 30pF3
N82S184/185: 0°C < Ta < +75°C, 4.75V < Vce < 5.25V
S$82S5184/185: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V
N825184/185 $82S184/185
PARAMETER TO FROM - UNIT
Min | Typ2| Max | Min | Typ2 | Max
Access time ns
Taa Output Address 70 100 70 | 125
Tce Output Chip enable 30 40 30 60
Disable time ns
TCD Output Chip disable 30 40 30 60
NOTES '
1. All voltage values are with respect to network ground terminal.
2. Al typical values are at Vcc = 5V, Ta = 25°C.
3. Positive current is defined as into the terminal referenced.
4. Duration of the short circuit should not exceed 1 second.
Sifnotics 135
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TEST LOAD CIRCUIT

VOLTAGE WAVEFORM

825184-1 @ 825185-|

Vee

I

A, O—
A, o—
A, 0—7
As

A O—
As O—]
A, 0—
A; O—
Ay O—
A, O—

A 0—
e o—

buT

Vce

oo,

b

—0 0.

Low

CL (INCLUDES SCOPE &
Rz JIG CAPACITANCE)

ADDRESS ><1.5V

CE,; 15V
—

Tcg—

0, ~ 0,

Taa

Ko }_

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

+3.0v

+3.0V

PROGRAMMING SYSTEMS SPECIFICATIONS

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

LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max

Power supply voltage \Y

Vcer To program? Iccp = 375 £ 75mA, 85 8.75 9.0
Transient or steady state

Verify limit \
VcoL Lower . . .
Vs Verify threshold? 14 15 1.6 Vv
Iccp Programming supply current Vcep = +8.75 £ .25V 300 450 mA

Input voltage \
ViH High 2.4 55
ViL Low 0 0.4 0.8

Input current A
liH High ViH = +56.5V 50
hiL Low ViL = +0.4V -500
Vourt Output programming voltage3 lout = 200 = 20mA, 16.0 17.0 18.0 \Y

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

FL Fusing attempts per link 2 cycle

NOTES

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

2. Vsis the sensing threshold of the PROM output voitage for a programmed bit. It normally constitutes
the reference voltage applied to a comparator circuit to verify a successful fusing attempt.

3. Care should be taken to insure the 17 = 1V output voltage is maintained during the entire fusing cycle.

4. Programming duty cycle is 50% after continuous programming at 100% duty cycle.

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

1. Terminate all device outputs with a 10k}
resistor to Vcc. Apply CE = High.

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

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

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

programmed output.

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

TYPICAL PROGRAMMING SEQUENCE

7.

825184-1  825185-|

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

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

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

—| (VERIFY)" |e—

ov .
—{tp f—
170V ———
90%

OUTPUT B
VOLTAGE TR= 10us

! MIN BN-1 BN

OV  em— 10% e e o o e |
tp—| | —{tp || — '4— to

o
CE I
g

tp

—_—| tp |—

L L

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

ADD AFIRST Apast
g [ [
TpR - (PROGRAM) 6 SEC MIN
12 SEC Tps - (PAUSE)
veep ——— - - ——— = - - ————— e e —— e - -
Vee VeeH— Vel

LU

_1‘.,4_

BN
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OBJECTIVE SPECIFICATION

DESCRIPTION

The 825190 and 825191 are field program-
mable, which means that custom patterns
are immediately available by following the
fusing procedure given in this data sheet.
The standard 825190 and 82S191 are sup-
plied with all outputs at logical low. Outputs
are programmed to a logic high level at any
specified address by fusing a Ni-Cr link
matrix.

These devices include on-chip decoding
and 3 chip enable inputs for ease of memory
expansion. They feature either open collec-
tor or tri-state outputs for optimization of
word expansion in bused organizations.

Both 825190 and 825191 devices are avail-
able in the commercial and military ranges.
For the commercial temperature range (0°C
to +75°C) specify N82S190/191, |, and for
the military temperature range (-55°C to
+125°C) specify S825190/191, I.

FEATURES

e Address access time:
N82S190/191: 80ns max
$82S5190/: 100ns max

e Power dissipation : 40.W/bit typ

e |nput loading:

N82S190/191: -100.A max
$825190/191: -150uA max

¢ 3 chip enable inputs

e On-chip address decoding

e Output options:
82S190: Open collector
82S191: Tri-state

o No separate fusing pins

e Unprogrammed outputs are low level

e Fully TTL compatible
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82S190-1 ® 825191-

APPLICATIONS PIN CONFIGURATION
¢ Prototyping/volume production | PACKAGE*
® Sequential controllers )
* Microprogramming
e Hardwired algorithms ] 2 vee
e Control store 2 2] 23] 4,
* Random logic 3 5
® Code conversion e i
A, 4 21 A
A, =] 20| CE,
A, [€] [19] ce,
A [7] 18] ce,
A, E E [«
o, 2] 16] o,
o, 2] 75] o,
o, [11] 2] o,
Gnp 112 3] o,
*| = Ceramic
BLOCK DIAGRAM
AO————————— [
' 1:128 DE- ' 128X128
ADDRESS | CODER | MATRIX
LINES l '
| |
Ay O .
A, O
A O 1:16 | 1:16 | 1:16 | 1:16 | 1:16 | 1:16 | 1:16 | 1:16
A, O— MUX | MUX § MUX | MUX | MUX | MUX | MUX | MUX
A O
CE,
CE,4

Ll

0 0 O O O O O O
OUTPUT LINES

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +5.5 Vdc
Output voltage Vdc
VoH High (825140) +5.5
Vo Off-state (82S141) +5.5
Temperature range °C
Ta Operating
N825190/191 0to +75
S$825190/191 -55 to +125
TstG Storage -65 to +150
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OBJECTIVE SPECIFICATION

DC ELECTRICAL CHARACTERISTICS N825190/191: 0°C < Ta < +75°C, 4.75V < V¢ < 5.25V
$825190/191: -55°C < Ta < +125°C, 4.5V < Vge < 5.5V

82S190-1 & 825191-|

N82S190/191 $82S190/191
TEST NDITIONS!
PARAMETER ST CO! ONS Min | Typ2| Max Min | Typ2 Max UNIT
Input voltage \
ViL Low .85 .80
ViH High 2.0 20
Vic Clamp Iin = -18mA -0.8 | -1.2 -0.8 -1.2
Output voltage \'
VoL Low lout = 9.6mA 0.45 0.5
VoH High (82S191) lout = -2mA, CE1 = Low, 2.4 2.4
CE2 = High, CE3 = High,
High stored
Input current pA
I Low ViNn = 0.45V -100 -150
hH High ViN = 5.5V 40 50
Output current -
loLk Leakage (82S5190) Vour = 5.5V, CE1 = High, 40 60 uA
CE2 = Low, CE3 = Low
l0(OFF) Hi-Z state (82S191) Vour = 0.5V, CE1 = High, -40 -60 uA
CE2 = Low, CE3 = Low
Vout = 5.5V, CE1 = High, 40 60
CE2 = Low, CE3 = Low
los Short circuit (82S191) Vourt = 0V -20 -70 -15 -85 mA
lcc Vcc supply current 130 175 130 185 mA
Capacitance Vee = 5.0V pF
CiN Input ViN = 2.0V 5 5
Cout Output Vout = 2.0V 8 8
AC ELECTRICAL CHARACTERISTICS R = 4700, Rz = 1kQ, CL = 30pF
N82S190/191: 0°C < TA < +75°C, 4.75V < Vcc < 5.25V
S$82S5190/191: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V
N82S190/191 $825190/191
PARAMETER TO UNIT
FROM Min | Typ2 Max Min Typ? Max
Access time ns
Taa Output Address 50 80 50 100
Tce Output Chip enable 20 40 20 50
Disable time ns
Tco Output Chip disable 20 40 20 50
NOTES
1. Positive current is defined as into the terminal referenced.
2. Typical values are at Vcc = 5.0V, Ta = +25°C.
Sifnotics 139
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OBJECTIVE SPECIFICATION

82S190-1 ®'825191-1

TEST LOAD CIRCUIT VOLTAGE WAVEFORM
Vee
T 3.0v
ADDRESS 15v
A, O— . ov
v
A, 00— cc CE, a0V
A, 0— CHIP ENABLES %,sv X 15V
— = OV
N oo R CE, CE, Tee j I
Ay O | —— v ——— — —— — = w— Vou
As O—] puT 1 0, 0, 15v 15V
A, 0— L o0, e—Taa =="oL
o— C_ (INCLUDES SCOPE &
A R, T " JIG CAPACITANCE)
Ay O—
©E, 0— All inputs: tr = t1 = 5ns (10% to 90%)
CE, O— CE,
4‘ GND - =

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

LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max
Power supply voltage v
Vcep To program? Iccp =375 £ 75mA, 8.5 8.75 9.0
Transient or steady state '
Verify limit v
VceH Upper 3.3 ig i;
Veel Lower .3 . .
Vs Verify threshold2 14 15 1.6 Vv
Iccp Programming supply current Vcep = +8.75 + .25V 300 450 mA
Input voltage \
ViH High 24 5.5
ViL Low 0 0.4 0.8
Input current MA
liH High ViH = +5.5V 50
i Low ViL =+0.4V -500
Vourt Output programming voltage3 lout = 200 = 20mA, 16.0 17.0 18.0 \
Transient or steady state
lout Output programming current Vout = +17 £ 1V 180 200 220 mA
TR Output pulse rise time ’ 10 50 us
tp CE programming pulse width 0.3 0.4 0.5 ms
to Pulse sequence delay 10 us
Ter Programming time Vce = Veer 12 sec "
Tprsi Initial programming pause Vce = 0V 6 sec
TPr .
—_n_ P 4
TrrtTrs rogramming duty cycle 50 %
FL Fusing attempts per link 2 cycle
NOTES

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

2. Vsisthe sensing threshold of the PROM output voltage for a programmed bit. It normally constitutes
the reference voltage applied to a comparator circuit to verify a successful fusing attempt.

3. Careshould be taken to insure the 17 + 1V output voltage is maintained during the entire fusing cycle.

4. Programming duty cycle is 50% after continuous programming at 100% duty cycle.

5. This is an updated method of programming and does not obsolete any programming systems
presently being used.
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OBJECTIVE SPECIFICATION

PROGRAMMING PROCEDURE

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

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

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

4. After 10us delay, pulse the CE1 input to

logic low for 0.3 to 0.5ms.

programmed output.

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

825190-1 ® 825191-|

+4.5 *+ .2V, and verify that the pro-

grammed output remains in the high

5. After 10us delay, remove +17V from the state.
7. Raise Vcc to Vecp = 8.75 + .25V, and

high state. Again, lower Vcc to VeeoL =

TYPICAL PROGRAMMING SEQUENCE

repeat steps 3 through 6 to program other

bits at the same address.
8. After 10us delay, repeat steps 2 through 7

to program all other address locations.

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

y e
ADD AFIRST ALasT
g
TpR - (PROGRAM) 6 SEC MIN
12 SEC MAX Tps ~(PAUSE)
Voep == N [ep—— - A
Ve —1
vee CCH
— VeceL
—=! (VERIFY)" |&—0
OV e
|— t
l —! tp [ ——1tp [
TN ——— - —
90%
8,
OUTPUT
VOLTAGE 'm';l '1‘ Ous Bt BN B, By
ov - 10% s =y -
tp—f |w— tp —{ le—tp —| tp |*—
g r - -—————
o
— tp [w—
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DESCRIPTION

The 828100 (tri-state outputs) and ‘the
825101 (open collector outputs) are Bipolar
Programmable Logic Arrays, containing 48
product terms (AND terms), and 8 sum
terms (OR terms). Each OR term controls an
output function which can be programmed
either true active-high (Fp), or true active-
low (Fp). The true state of each output
function is activated by any logical combi-
nation of 16-input variables, or their com-
plements, up to 48 terms. Both devices are
field programmable, which means that
custom patterns are immediately available
by following the fusing procedure outlined
in this data sheet.

The 825100 and 825101 are fully TTL com-
patible, and include chip-enable control for
expansion of input variables, and output
inhibit. They feature either open collector or
tri-state outputs for ease of expansion of
product terms and application in bus-
organized systems.

Both devices are available in commercial
and military temperature ranges. For the
commercial temperature range (0°C to
+75°C) specify N82S100/101,l or N, and for
the military temperature range (-55°C to
+125°C) specify $S825100/101,1.

FPLA EQUIVALENT LOGIC PATH

LOGIC FUNCTION

Typical Product Term:
P0= IO‘ |1' 120 '5. '13

Typical Output Functions:
Fo = (CE) + (Pg + P, + P;) @ S = Closed
= (CE) + (Pye Py P,) @ S = Open

NOTE

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

APPLICATIONS

CRT display systems
Random logic

Code conversion
Peripheral controllers
Function generators

Microprogramming
Address mapping
Character generators
Sequential controllers
Data security encoders
Fault detectors
Frequency synthesizers

TRUTH TABLE

Look-up and decision tables

82S100-1,N ¢ 825101-I,N

PIN CONFIGURATION

* | = Ceramic
N = Plastic
+Open during normal operation

ILN PACKAGE*

ret [T 28] Ve
15 [2] 25 1o
[ ]
ano [14] [15] 7

THERMAL RATINGS

‘(POSITIVE "OR” GATES)

5 3

1§ 3

Vee
Q

N

5

G

DE | Pn|CE|sr 2 #pPn)| Fp| Fp
MO n |CE Z {(Pn)| Fp | Fp COM-
Disabled TEMPER- MILI- ° MER-
*(825101) < |1 « 111 ATURE TARY CIAL
Disabled R R ;
Hi-ZIHi-Z Maximum
(825100) ' junction 175°C  150°C
1o] ves |[1]o0 Maximum
0 9 ambient 125°C 75°C
Read Allowable thermal
X1|0 No 01l1 rise ambient
to junction 50°C 75°C
LOGIC DIAGRAM
16
INPUTS
SUM MATRIX bse o o o o ol

/]

K&

3,
W

 ELE

B
W

i:v? :J

v

/]
AT

~

AV

b)]
—XC"

X,

-
Ce

N\?—(j
Y

TC =y

D)

PRODUCT
TERMS

/ N
ey

S, s)~ [s,

So

OUTPUT
FUNCTIONS
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~
PRODUCT MATRIX
(POSITIVE "AND"” GATES)
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ABSOLUTE MAXIMUM RATINGS!

PARAMETER RATING UNIT
Min Max
Vce Supply voltage +7 Vdc
VIN Input voltage +5.5 Vdc
Vour Output voltage +5.5 Vdc
N Input currents -30 +30 mA
lout Output currents +100 mA
Temperature range °C
Ta Operating
N82S100/101 0 +75
S$82S100/101 -55 +125
TstG Storage -65 +150

DC ELECTRICAL CHARACTERISTICS

N82S100/101: 0° < Ta < +75°C, 4.75V < Vcc < 5.25V
S$825100/101: -55°C < Ta < +125°C, 4.5V < V¢cc < 5.5V

82S5100-1,N e 82S101-I,N

N82S100/101 $82S100/101
PARAMETER TEST CONDITIONS Min | Typ | Max| Min| Typ] Max UNIT
Input voltage3 \"
ViH High Vce = Max 2 2
ViL Low Vce = Min 0.85 0.8
Vic Clamp34 Vce = Min, IIn = -18mA -0.8 | -1.2 -0.8| -12
Output voltage Vce = Min \
VoH High (82S100)3.6 loL = 9.6mA 2.4 24
VoL Low36 loH = -2mA 0.35 | 0.45 0.35 | 0.50
Input current HA
IiH High ViN =5.5V <1 25 <1 50
e Low VIN = 0.45V -10 | -100 -10 | -150
Output current Vce = Max
loLk Leakage? Vout = 5.5V 1 40 1 60 uA
lo(OFF) Hi-Z state (82S100)7 Vout = 5.5V 1 40 1 60 uA
Vout = 0.45V -1 | -40 -1 | -60
los Short circuit (825100)4.8 Vout =0V -20 -70 { -15 -85 | mA
Icc Vce supply current® Vce = Max 120 | 170 120 | 180 | mA
Capacitance? Vce = 5.0V 8 8 pF
CiN Input VN = 2.0V 17 17
Cout Output Vout = 2.0V
AC ELECTRICAL CHARACTERISTICS Ri=4700, Rz = 1k}, CL = 30pF
N82S100/101: 0°C < Ta < +75°C, 4.75V < Vce < 5.25V
$82S100/101: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V
N82S100/101 $825100/101
ARAMETER
P TO FROM Win Ty | Max Min | Typz | Max UNIT
Access time ns
Tia Input Output Input 35 50 35 80
Tce Chip enable Qutput Chip enable 15 30 15 40
Disable time ns
Teco Chip disable Output Chip enable 15 30 15 40
NOTES on following page.
143
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NOTES

1. Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the
device. This is a stress rating only, and functional operation of the device of these or any other
condition above those indicated in the operation of the device specifications is not implied.

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

. Test one at the time.

oA WN

sink current is applied thru a resistor to Vcc.
. Measured with: Vi4 applied to CE.

© o~

TEST LOAD CIRCUIT

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

. Duration of short circuit should not exceed 1 second.
. Icc is measured with the chip enable input grounded, all other inputs at 4.5V and the outputs open.

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

Vee
lo O3 sV
|
| > R,
| ]
| but |
! I
| —F, R, c,
115 O3] I
-t~ - (INCLUDES
CE 0 GND = = SCOPE AND JIG
_L CAPACITANCE)
TIMING DIAGRAM
READ CYCLE
3.0V
ov
| — +3.0V
Ce 1.5V 1.5V
- ov
CE |<— rcn—>|
— VOH
Fo-Fy 1.5V 1,5v¥
- — VoL
t—Tia

TIMING DEFINITIONS

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

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

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

Tco

TiA

VIRGIN DEVICE

The 825100/101 are shipped in an unpro-

grammed state, characterized by:

1. All internal Ni-Cr links are intact.

2. Each product term (P-term) contains both
true and complement values of every
input variable Im (P-terms always logical-
ly “false”).

144

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

4. The polarity of each outputis setto active
high (Fp function).

5. All outputs are at a low logic level.

RECOMMENDED
PROGRAMMING PROCEDURE

To program each of 8 Boolean logic func-
tions of 16 true or complement variables,
including up to 48 P-terms, follow the Pro-
gram/Verify procedures for the “AND” ma-
trix, “OR” matrix, and output polarity out-
lined below. To maximize recovery from
programming errors, leave all links in un-
used device areas intact.

SET-UP
Terminate all device outputs with a 10K
resistor to +5V. Set GND (pin 14) to OV.

Sifjnntics

825100-1,N  82S101-I,N

VOLTAGE WAVEFORM
INPUT PULSES

90%

10%

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

Output Polarity

PROGRAM ACTIVE LOW

(FP FUNCTION)

Program output polarity before program-
ing “AND” matrix and “OR” matrix. Pro-
gram 1-outputat the time. (S) links of unused
outputs are not required to be fused.

1. Set FE (pin 1) to VFEL.

2. Set Vcc (pin 28) to VceL.

3. Set CE (pin 19), and lo through l15to VIH.

4. Apply VopH to the appropriate output,
and remove after a period tp.

5. Repeat step 4 to program other outputs.

VERIFY OUTPUT POLARITY

" 1. Set FE (pin 1) to VFeL; set Vcc (pin 28) to

Vces. .

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

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

4. Verify output polarity by sensing the
logic state of outputs Fo through F7. All
outputs at a high logic level are pro-
grammed active low (Fp function), while
all outputs at a low logic level are pro-
grammed active high (Fp function).

5. Return Vcc to Veep or Vecl.



“AND” Matrix

PROGRAM INPUT VARIABLE

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

1.

2.

5a.
5b.

5c.

6a.
6b.

6¢c.
7.

8.

9.

Set FE (pin 1) to VFeL, and Vc¢c (pin 28)
to Vcerp.

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

Disable all input variables by applying
Vix to inputs lg through 115.

Address the P-term to be programmed
(No. 0 through 47) by forcing the corre-
sponding binary code on outputs Fo
through Fs with Fo as LSB. Use stand-
ard TTL logic levels Vonr and VoLF.
If the P-term contains neither lg nor lo
(input is a Don’t Care), fuse both lp and
lo links by executing both steps 5b and
5c, before continuing with step 7.

1f the P-term contains lo, set to fuse the
lo link by lowering the input voltage at
lo from Vix to V4. Execute step 6.

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

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

After tp delay, return FE input to VFEL.
Disable programmed input by return-
ing lo to Vix.

Repeat steps 5 through 7 for all other
input variables.

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

10. Remove Vix from all input variables.

VERIFY INPUT VARIABLE

1.

2.
3.

Set FE (pin 1) to VreL; set Vcc (pin 28) to
Vecep. __

Enable F7 output by setting CE to Vix.
Disable all input variables by applying Vix
to inputs lo through I1s.

. Address the P-term to be verified (No. 0

through 47) by forcing the corresponding
binary code on outputs Fo through Fs.

5.

Interrogate input variable lg as follows:

A. Lower the input voltage at lp from Vix

to ViH, and sense the logic state of
output F7.

B. Lower the input voltage at lo from ViH

to ViL, and sense the logic state output
F7.

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

INPUT VARIABLE STATE
lh | F; CONTAINED IN P-TERM
0ol 1 To
110 0
oo I
1 1
0 i1 Don’t Care
1 1
0|0 1), T’)

1lo (lo), (I

Note that 2 tests are required to uniquely
determine the state of the input variable
contained in the P-term.

6. Disable verified input by returning lo to
Vix.

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

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

9. Remove Vx from all input variables.

“OR” MATRIX

PROGRAM PRODUCT TERM

Program one output at the time for one P-
term at the time. All Pp links in the “OR”
matrix corresponding to unused outputs
and unused P-terms are not required to be
fused.

1.
2.

3.

Set FE (pin 1) to VFEL. -
Disable the chip by setting CE (pin 19)
to ViH.

After tp delay, set Vcc (pin 28) to Vcces,
and inputs lg through 115 to Vix, Vi, or
Vix.

Address the P-term to be programmed
(No. 0 through 47) by applying the
corresponding binary code to input

Siljnntics

5a.

5b.

6a.

6b.

6C.
6d.

7.

8.

9.

825100-1,N ¢ 82S101-I,N

variables lo through 15, with lp as LSB.
If the P-term is contained in output
function Fo (Fo= 1 or Fg=0), got to step
6, (fusing cycle not required).

If the P-term is not contained in output
function Fo (Fo=0or Fj=1), setto fuse
the Pn link by forcing output Fo to
VorF.

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

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

After tp delay, return FE inputto VFEL.
After tp delay, remove Vopr from out-
put Fo.

Repeat steps 5 and 6 for all other out-
put functions. '
Repeat steps 4 through 7 for all other
P-terms.

Remove Vccs from Vcce.

VERIFY PRODUCT TERM

1.
2.

3.

4.

5.

6.

Set FE (pin 1) to VFEL. .

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

After tp delay, set Vcc (pin 28) to Vcces,
and inputs lothrough l45to Vin, ViL, or Vix.
Address the P-term to be verified (No. 0
through 47) by applying the correspond-
ing binary code to input variables lo
through ls.

After tp delay, enable the chip by setting
CE (pin 19) to ViL.

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

OUTPUT

Active High

(Fp)

Active Low P-TERM LINK

(Fp)

e

Fused
" Present

7.

8.

Repeat steps 4 through 6 for all other P-
terms.
Remove Vccs from Vcc.




OUTPUT POLARITY PROGRAM-VERIFY SEQUENCE (TYPICAL)

VopPH “a
OUTPUT

0%

Fp TR

VOLTAGE 10%
V OPL sl

Fp1 ‘ Fov2 |

o

~fol=

Vee vees—1 ) [veriy) l
V(\l’Cl. o ——I‘Dl-—— —-—l' -
CE Vi, tp —Jtpje— ——{tp}—
TPR Tps
(PROGRAM) | (PAUSE)

“AND” MATRIX PROGRAM-VERIFY SEQUENCE (TYPICAL)

F;
(VERIFY QUTPUT)

—_—]t

Vee=Veer
AL e ————————————— I
Fos Py PN+t
VOLF - ——— ——
ViX [y — T T e SR S S
M L...__T_..--_-“ ' m o i
R, I b I b e
Vo o— l l —————
iy U

FUSE
ENABLE Vgl enlO%]

D
VFEH—|~,

TeR Tps
(PROGRAM) (PAUSE)
I~ 90% T (VERIFY) _/_ -
— |
ol
Vixm—om

Vbt o LLT L T L L _____ S—
vie —|tple—=|t p}+—

“OR” MATRIX PROGRAM-VERIFY SEQUENCE (TYPICAL)

Vces - - [
Vec Veep
Vin - — - -
los PN | Paa
Vi -——— A,
-tDl._ (P NOT IN Fp/Fp)
VOPF e e e e - e —————— - ————
v M (Fp) 1 A A
Fos OH e ————— -
Vo581 (1
t TPR PS
—|tp|
Vegn— | J{PROGRAM (PAUSE) -
FUSE F90%
ENABLE T
v 10%.] R
FEL m—— her— —— v ———
—=ltple— 1— (VERIFY)
v,
x—+ -ﬂo’-[ M -
CE Vin tp Lr ______ ——.—-r
—itp| Jegle— vy,
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82S100-1,N e 82S101-I,N

PROGRAMMING SYSTEM SPECIFICATIONS' (Ta=+25°C)
. LIMITS
PARAMETER TEST CONDITIONS Min Typ Max UNIT
Vces Vce supply (program/verify lccs = 550mA, min, 8.5 8.75 9.0 \
“OR”", verify output polarity)2 Transient or steady state
Veeo Vce supply (program output polarity) 0 04 0.8 v
lccs Icc limit (program “OR”) Vces = +8.75 + .25V 550 1,000 mA
Output voltage \
VorH Program output polarity3 lopH = 300 + 25mA 16.0 17.0 18.0
VorL Idle 0 04 0.8
loPH Output current limit (Program output VopH =+17 £ 1V 275 300 325 mA
polarity)
Input voltage \
VIH High 2.4 5.5
Vi Low 0 0.4 0.8
Input current UA
liH High ViH = +5.5V 50
hiL Low ViL =0V -500
Forced output voltage \Y
VoHF High 24 55
VoLF Low 0 0.4 0.8
Output current
loHF High VOHF = +5.5V 100 WA
loLr Low VoLr = 0V -1 mA
Vix CE program enable level 9.5 10 10.5 Vv
lix1 Input variables current Vix = +10V 25 mA
lix2 CE input current Vix = +10V 5.0 mA
VFEH FE supply (program)3 IreH = 300 £ 25mA, 16.0 17.0 18.0 \
Transient or steady state
VEEL FE supply (idle) IFEL = -1mMA, max 1.25 1.5 1.75 \'
IFEH FE supply current limit VEen =+17 £ 1V 275 300 325 mA
Voce Ve supply (program/verify “AND") Iccp = 550mA, min, 4.75 50 | 525 v
Transient or steady state
lccp lcc limit (program “AND”) ~Vcep =+5.0 £ .25V 550 1,000 mA
Vorr Forced output (program) 9.5 10 10.5 \"
lopF Output current (program) 10 mA
TR Output pulse rise time 10 50 us
te CE programming pulse width 0.3 0.4 0.5 mss
to Pulse sequence delay 10 s
TrR Programming time 0.6 ms
TPR i 50 %
———————— Programming duty cycle
Ter + Tps 9 g duly oy
FL Fusing attempts per link 2 cycle
Vs Verify threshold4 1.4 1.5 1.6 Vv
NOTES
1. These are specifications which a Programming System must satisy in order to be qualified by
Signetics.
2. Bypass Vcc to GND with a 0.01uf capacitor to reduce voltage spikes.
. Care should be taken to ensure that the voltage is maintained during the entire fusing cycle. The
recommended supply is a constant current source clamped at the specified voltage limit.
4. Vs isthe sensing threshold of the FPLA output voltage for a programmed link. It normally constitutes
the reference voltage applied to a comparator circuit to verify a successful fusing attempt.
5. These are new limits resuiting from device improvements, and which supersede, but do not obsolete
the performance requirements of previously manufactured programming equipment.
147
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16X48X8 FPLA PROGRAM TABLE

828100-1,N ¢ 82S101-I,N

THIS PORTION TO BE COMPLETED BY SIGNETICS

CF (XXXX) _

CUSTOMER SYMBOLIZED PART #

DATE RECEIVED
COMMENTS

PROGRAM TABLE ENTRIES

INPUT VARIABLE

OUTPUT FUNCTION

OUTPUT ACTIVE LEVEL

Enter (—) for unused inputs of used

1.

'm m Don't Care Prod. Tf-,*rm Prod. Term Not Ac_tive Active
Present in Fp Present in Fp High Low
H L — (dash) A ® (period) H L
NOTE NOTES NOTES

Entries independent of output polarity.

1. Polarity programmed once only.

0

9

7

P-terms. 2. Enter (A) for unused outputs of used P-terms. 2. Enter (H) for all unused outputs.
PRODUCT TERM* ACTIVE LEVEL* ]
. T T T T T T
o _INPUT VARIABLE IR B T R T
NO.| 11|11} 1]1 OUTPUT FUNCTION*
o — = —— e e e e e — —
5 1 8 5] s|a]3][2]1]0

6

7]6[s5]a[3]2]1] 0]

CUSTOMER NAME

PURCHASE ORDER #

SIGNETICS DEVICE #

TOTAL NUMBER OF PARTS
PROGRAM TABLE #

DATE

REV

47

148

* Inputand Output fields of unused P-terms can be left blank. Unused inputs and outputs are F PLA terminals left floating.
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825100-1,N ¢ 825101-I,N

PUNCHED CARD CODING using standard 80-column IBM cards. For order. Not all 48 Product Terms need to be

FORMAT each FPLA Program Table, the customer present. Unused Product Terms require no
should prepare in input card deck in ac-  entry cards, and will be skipped during the

The FPLA Program Table can be supplied  cordance with the following format. Product  actual programming sequence:

directly to Signetics in punched card form, Term cards 3 through 50 can be in any

CARD NO.1—Free format within designated fields.

111111 1|1|1{1]2]2| 2|2|2|2{2|2| 2| 2{3]3]3|3|3|3| 3|3|3|3]a]4|a|a|a]a|a|a]a|4]|s|s]5|5|s]|5]|5]|5|5|5|6|6|6|6|6|6|6|6|6|6]7| 7] 7|7| 7] 7| 7| 7|7]7|8
112| 3| a|s|6|7|8|9|0|1]|2|3|4|5|6|7|8|9]0|1|2]3|a}s|6{7|8|a|o|1|2|3|a|5]|6|7|8|9|o|1|2|3|a[s]|6|7|8] 9|0|1]|2|3|a|5|6|7[8|9]0|1}2]|3|a|s|6|7|8|9|0|1]|2|3]|a|5|6|7|8|9|0
clr R|EIV

SIGNETICS CUSTOMER NAME PROGRAM TABLE NO. REVISION DATE

DEVICE NO. (1 ALPHA CHAR.)

SYMBOLIZED PART NO.
CARD NO. 2—

{11 1|1]1|1{1]2[2|2|2[2|2|2|2[2|2{3|3{3]|3|3]3|3]3|3|3]|a]a|a[a]a]a|alala|a|s|5|5|5|5|5|5|5|5|5|6|6|6|6|6|6|6|6|6]6|7|7|7|7]7| 7| 7] 7| 7| 7|8
1|2[3|a|5|6|7|8|9|0[1]|2|3|a|5]6|7|8|9l0|1|2[3|4|5|6|7|8|9]0|1]|2|3|4|5|6|7|8|9|0|1|2|3|4|5|6|7|8|9{0[1]|2|3|4|s|6|7|8]|9|0[1]|2|3|a|s|6|7|8]9|0|1|2}3]4|5|6|7|8|9]0
SIT|{X

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

CARD NO. 3 through NO. 50

11|11 111]2]2( 2]2|2|2)2{2{2]2{3|3|3[3|3|3|3|3|3|3|4|4|a|4|ala|a|a|a{4]5|5|5|5]|5|5|5]|5|5|5|6|c|6|6|6|lele|6|6|6]7|7]|7|7|7|7|7{7|7|7|8

112} 3}4/5/6)7/8/9]0)1]|2[3|4|5/6]7|8|9|0]|1]2]|3|4|5|6|7|8|9]0|1|2|3|4a|5|6]|7|8|9|0|1]|2[3|4|5|6|7|B]9|0|1}2|3|4|{5|6]7{8|9|0(1]|2]|3|4|5|6|7|B|9|0[1]2[3]|4|5]6]|7|8|9]0
hs | |F o
INPUTVARIABLE(‘I§) OUTPUT FUNCTION (8) COMMENTS (FREE FORMAT)

PRODUCT TERM NO. (00 THROUGH 47)
CARD NO. 51

A1)l 1)1|2[2| 2|2|2|2]2]2]| 2| 2|3|3|3|3|3{3]|3|3|3]|3|a|a|a|a|a|a|a|ala|a|s|5]|5|5|5]|5|5|5|5|5]|6|6|6|6|6]6|6|6|6|6|7|7|7|7]|7|7|7|7|7|7]8
1|2|3|a|s|6|7|8|9]0|1|2|3]|a|5|6|7|8]9|0[1]|2]3|a|5|6[7|8[9{0(1]{2{3{a|5{6|7{B8]9{0{1|2|3|4|5]|6|7(8{9[0(1]{2|3]4|5]/6]/7{8|9|0[1]|2]|3|4|5]6]{7|8!9]0]1]/2]3}4]|5]6|7]|8}9}0

COMMENTS (FREE FORMAT) .

Output Active Level entries are determined  Input Variable entries are determined in  Output Function entries are determined in

in accordance with the following table: accordance with the following table: accordance with the following table:
OUTPUT ACTIVE LEVEL INPUT VARIABLE OUTPUT FUNCTION
— , Product term Product term not
. " 4
Activ: high Activlf low |IT T T?;z:si)e present in Fp present in Fp
A o (period)
NOTES NOTE NOTES | _
1. Polarity programmed once only. Enter (—) for unused inputs of used P-terms. . 1. Entries independent of output polarity.
2. Enter (H) for all unused outputs. 2. Enter (A) for unused outputs of used P-terms.
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TWX TAPE CODING FORMAT

The FPLA Program Table can be sent to
Signetics in ASCII code format via airmail
using any type of 8-level tape (paper, mylar,
fanfold, etc.), or via TWX: just dial (910) 339-

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

A number of Program Tables can be se-

” T T T T
24 = 25 sus
! Leaven | 2 1 MAN ol em |
I cm . |5 I“EAD'N i MIN. )
e

HEADING | RUBOUTS

25 T s suB
|
1

| M. DATA() | MmN,

! LW

5
|
PROGRAM TABLE | (G/R) | HEADING | ruBouTs | PROGRAM TABLE |

82S100-1,N ¢ 825101-I,N

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

S T s 1T T o T
| DATA (N) | g_:‘ ;TRAILEHK

MIN. C/R) 1\

e _l_g.l__(_).l..&

A. The MAIN HEADING at the beginning of tape includes the following information, with each entry preceded by a ($) character,

whether used or not:

1. Customer Name

2. Customer TWX No.

3. Date

4. Purchase Order No.

5. Number of Program Tables
6. Total Number of Parts

B. Each SUB HEADING should contain specific information pertinent to each Program Table as follows, with each entry
preceded by a ($) character, whether used or not:

1. Signetics Device No.

4. Date

2. Program Table No.

3. Revision

6. Number of Parts

5. Customer Symbolized Part No.

C. Program Table data blocks are initiated with an STX character, and terminated with an ETX character. The body of the data
consists of Output Active Level, Product Term, and Output Functlon information separated by appropriate identifiers in
accordance with the following format:

START OF DATA TEXT
(CONTROL A or B)
START OF DATA

START OF DATA FIELD
PRODUCT TERM IDENTIFIER

1 SPACE (MANDATORY) END OF DATA TEXT

FIELD * PRODUCT TERM NUMBER START OF DATA FIELD
ACTIVE LEVEL (2 DECIMAL DIGITS) (CONTROL C)
IDENTIFIER START OF DATA FIELD OUTPUT FUNCTION IDENTIFIER
ACTIVE LEVEL DATA INPUT VARIABLE IDENTIFIER OUTPUT FUNCTION DATA INPUT AND OUTPUT DATA FOR
(8 DIGITS, H/L) INPUT VARIABLE DATA (8 DIGITS, A/e) ALL PRODUCT TERMS USED
(16 DIGITS, H/L/-) A 1
1 L " —_ == == - —_— e ——

STX* A F7F6F5F4F3F2F.Fo P 00" F FFeFsFuFFsFFe” P01 .0 Fo® P Fo ETX

! |15'14|13|12|11’10'9'3'7'6'5'4'3‘2'1'0'

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

INPUT VARIABLE OUTPUT FUNCTION OUTPUT ACTIVE LEVEL
. ) : Product term Product term not
1 Don’t care i
': E‘ —rzdash) present in Fp present in Fp Activ: high Actlv:a low
« (period) )
NOTE NOTES NOTES
Enter (—) for unused inputs of used P-terms. 1. Entries independent of output polarity. 1. Polarity programmed once only.

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

Although the Product Term data are shown entered in sequence, this is not necessary. It is possible to input only one Product
Term, if desired. Unused Product Terms require no entry. ETX signalling end of Program Table may occur with less than the
maximum number of Product Terms entered.

NOTES

1. Corrections to any entry can be made by backspace and rubout. However, limit consecutive rubouts
to less than 25.

2. P-Terms can be re-entered any number of times. The last entry for a particular P-Term will be
interpreted as valid data.

3. Any P-Term can be deleted entirely by inserting the character (E) immediately following the P-Term
number to be deleted, i.e., *P 25E deletes P-Term 25.

4. To facilitate an orderly Teletype print out, carriage returns, line feeds, spaces, rubouts etc. may be
interspersed between data groups, but only preceding an asterisk (*).

5. Comments are allowed between data fields, provided that an asterisk (*) is notused in any Heading or
Comment entry.
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825100-1,N ¢ 82S5101-I,N

TYPICAL APPLICATIONS
SUBROUTINE ADDRESS MAP

MAIN MEMORY }___,[., I 1 l_ R 'SI

16 BIT INSTRUCTION
/

ADDRESS MAP (FPLA) 1

r—»oc

@, .rmmee )l —FMm——— e —_

states — —— ¥ | e ___.8¥82
(FPLA) 2 T
@ BRANCH LOGIC |

JUMP CONDIT. _ ) |
L —

CE
(I) ™ —_————
CONTROL FIELD

: [ 4
2
SEQUENTIAL CONTROLLER
PARITY
cLock
DATR 02 PARITY PAR CHECK & RESET ‘
GENERATOR LATCH l———
ERROR
(12) (@)
FPLA
: (O] @)
? ouTPUT
) >
I_ LATCH <L’__|_
. cLock ————J
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DESCRIPTION

The 828200 (tri-state outputs) and the
825201 (open collector outputs) are Bipolar
Programmable Logic Arrays, containing 48
product terms (AND terms), and 8 sum terms
(OR tems). Each OR term controls an output
function which can be programmed either
true active-high (Fp), or true active-low (Fp*).
The true state of each output function is
activated by any logical combination of 16-
input variables, or their complements, up to
48 terms. Both devices are mask program-
mable by supplying to Signetics Program
Table data in one of the formats specified in
this data sheet.

The 825200 and 82S201 are fully TTL com-
patible, and include chip enable control for
expansion of input variables, and output
inhibit. They feature either open collector or
tri-state outputs for ease of expansion of
product terms and application in bus-
organized systems.

Both devices are available in commercial
and military temperature ranges. For the
commercial temperature range (0°C to
+75°C) specify N82S200/201, | or N, and for
the military temperature range (-55°C to
+125°C) specify S825200/201, I.

PLA EQUIVALENT LOGIC PATH

LOGIC FUNCTION

82S200-1,N ¢ 82S201-I,N

Typical Product Te@:
Po=loe lyelzel5e sy

Typical Output Functions:
Fo = (CE) + (Po + Py + P,) @ S = Closed
Fs = (CE) + (Pye Py* P,) @ S = Open

NOTE

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

APPLICATIONS PIN CONFIGURATION
® CRT display systems "
® Random logic 1IN PACKAGE
e Code conversion + v
e Peripheral controllers et 2] Voo
* Function generators v 2] [27] s
®. Look-up and decision tables 1 [3 [26] 1
e Microprogramming W [z (] 1
e Address mapping
e Character generators u (5] 2] 1
¢ Sequential controllers i, [6] [23] 1.,
* Data security encoders i [7] 57] 1
e Fault detectors W 5] ol
e Frequency synthesizers ' b
1 [9] [20] 1.5
£, [10] E CE
F, [11] 7] F
F [12 7] F,
r, [13] [76] F.
anp [1a B
“I = Ceramic
N = Plastic
+Open during normal operation
TRUTH TABLE THERMAL RATINGS
MODE | Pn |CE |Sr 2 1(Pn)| Fp| Fp com-
Disabled TEMPER- MiILI-  MER-
(825201) 111 ATURE TARY CIAL
X {1 X .
Disabled ol Maximum
(82S200) Hi-Z|Hi-Z junction 175°C  150°C
Maximum
110 Yes 110 ambient 125°C  75°C
Read 0 01 Allowable thermal
x| o No o1l1 rise ambient
to junction 50°C 75°C

LOGIC DIAGRAM

SUM MATRIX
(POSITIVE “OR” GATES)

||}—
VWV\A
VA~

INPUTS

hs o o o o o ol lo

Vee

W/

Vi

<&

14,

A,

mVi
}.M

o

3=
BB

!
M

i
1%

L A

)]

hs

o '1

$ o
$ W

Jo

RN

“

)Y
(<9

OUuTPUT
FUNCTIONS

PRODUCT MATRIX

(POSITIVE "AND" GATES)

48
PRODUCT
TERMS

53
2

Vee
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ABSOLUTE MAXIMUM RATINGS'

RATING
PARAMETER UNIT
Vce Supply voltage +7 Vdc
VIN Input voltage +5.5 Vdc
Vout Output voltage +5.5 Vdc
N Input currents -30 +30 mA
lout Output currents +100 mA
Temperature range °C
TA Operating
N825200/201 0 +75
$825200/201 -55 +125
Tsta Storage -65 +150

DC ELECTRICAL CHARACTERISTICS

N825200/201: 0° < Ta < +75°C, 4.75V < Vcc < 5.25V
5828200/201: -55°C < TA<+125°C, 4.5V <Vcc < 5.5V

825200-1,N  825201-1,N

N82S200/201 $82S200/201
PARAMETER TEST CONDITIONS UNIT
Min | Typ 2| Max | Min | Typ 2| Max
Input voltage3 "
VIH High Vce = Max 2 2
ViL Low Vce = Min 0.85 0.8
Vic Clamp3.4 Vce = Min, IIN 7 -18mA -0.8 | -1.2 -08 | -1.2
Output voltage Vce = Min Vv
VoH High (825200)3,5 10H = -2mA 2.4 2.4
VoL Low3.6 loL = 9.6mA 0.35 | 0.45 0.35 | 0.50
Input current uA
IH High VinN = 5.5V <1 25 <1 | 50
liL Low ViN = 0.45V -10 | -100 -10 | -150
Output current Vce = Max
loLk Leakage? Vour = 5.5V 1 40 1 60 | uA
lo(OFF) Hi-Z state (825200)7 Vout = 5.5V 1 40 1 60 | wA
Vout = 0.45V -1 -40 -1 -60
los Short circuit (825200)4.8 Vout = 0V -20 -70 | -15 -85 | mA
Icc Vcec supply current® Vce Max 120 | 170 120 | 180 | mA
Capacitance? Vce = 5.0V pF
CIN Input ViN = 2.0V 8 8
Cout Output Vout = 2.0V 17 17
Ei!llll!til:h‘ 153
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82S200-1,N ¢ 825201-1,N

AC ELECTRICAL CHARACTERISTICS Ri =470Q, Rz = 1k, CL = 30pF
N82S200/201: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V
$825200/201: -55°C < Ta < +125°C, 4.5V < Vgc < 5.5V

N825200/201 $82S5200/201
PARAMETER T0 FROM - - 3 UNIT
Min Typ?2 | Max Min | Typ Max
Access time i ns
Tia Input Output Input 35 50 35 80
Tce Chip enable Output Chip enable 15 30 15 50
Disable time . ns
Teo Chip disable Output Chip enable 15 30 15 50
NOTES
1. Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the
device. This is a stress rating only, and functional operation of the device of these or any other
condition above those indicated in the operation of the device specifications is not implied.
2. All typical values are at Vcc =5V, Ta = 25°C.
3. All voltage values are with respect to network ground terminal.
4. Test one at the time.
5. Measured with Vi applied to CE and a logic high stored.
6. Measured with a programmed logic condition for which the output test is at a low logic level. Output
sink current is applied thru a resistor to Vcc.
7. Measured with: Vir applied to CE.
8. Duration of short circuit should not exceed 1 second.
9. Icc is measured with the chip enable input grounded, all other inputs at 4.5V and the outputs open.
TEST LOAD CIRCUIT VOLTAGE WAVEFORM
Vee INPUT PULSES
1o O—p] +5V
I .
: > F R
| puT |
! I
| —F, R, [}
115 O—p1 I
— ~— =t (INCLUDES
CEO—p GND = = SCOPE AND JIG
_L CAPACITANCE)
Measurements: All circuit delays are measured at
the +1.5V level of inputs and outputs.
TIMING DIAGRAM
READ CYCLE
+3.0V
wour . TIMING DEFINITIONS
ov Tce Delay between beginning of Chip
Enable low (with Address valid)
e +3.0V and when Data Output becomes
CcE 1.5V %1,5v valid.
- - ov Tco Delay between when Chip Enable
CE |‘ “foo becomes high and Data Output is
— OH . . .
FoF, rov 16V in off state (Hi-Z or high).
vou Tia Delay between beginning of valid
l—T1a Input (with Chip Enable low) and
when Data Output becomes valid.
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16X48X8 PLA PROGRAM TABLE

82S5200-1,N e 825201-1,N

THIS PORTION TO BE COMPLETED BY SIGNETICS

CUSTOMER SYMBOLIZED PART #

CF (XXXX)
DATE RECEIVED
COMMENTS

PROGRAM TABLE ENTRIES

INPUT VARIABLE

OUTPUT FUNCTION

OUTPUT ACTIVE LEVEL

Im

Im

Don’t Care

Prod. Term
Present in Fp

Prod. Term Not
Present in Fp

Active Active
High Low

H

L

— (dash) A

® (period)

H L

NOTE

Enter (—) for unused inputs of used 1.

P-terms.

NOTES

Entries independent of output polarity
2. Enter (A) for unused outputs of used P-terms.

NOTES

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

PRODUCT TERM*

z
o

=

—

1

T

1

INPUT VARIABLE"
1]
ol9[s|7]s]

|

H
|
N
-
o

ACTIVE LEVEL* |
T T T I T T
R SRR WO TR W
OUTPUT FUNCTION*
7165|413 2]1]0

OO INIDIN PN O

TOTAL NUMBER OF PARTS
PROGRAM TABLE #

SIGNETICS DEVICE #
REV

CUSTOMER NAME
PURCHASE ORDER #

DATE

*Input and Output fields of unused P-terms can be left blank. Unused inputs and outputs are PLA terminals left floating.

Sinotics
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PUNCHED CARD CODING
FORMAT

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

825200-1.N e 825201-1,N

using standard 80-column IBM cards. For  order. Not all 48 Product Terms need to be

.each PLA Program Table, the customer present. Unused Product Terms require no

should prepare an input card deck in ac- entry cards, and will be skipped during the
cordance with the following format. Product:  actual programming sequence:
Term cards 3 through 50 can be in any

CARD NO.1—Free format within designated fields.

iy 2)2f 21212212
1/2|3|4{5|6|7|8[|9|0|1{2]3[4|5(6(7{8[9|0[1]|2(|3{4[5(6

N

21213|3|3|3|3|3|3|3]3|3]|4|4|a|4|a]4|4|4|4
8l9|0f1/2|3(4|5|6|7|8|9|0]1]|2|3{4|5(|6]|7|8]9]0]|1]2]3]|4]5|6]{7|8|9|0}1]2]3

Ky
o
o
o
o
o
o
o
o
o
o
o
o
o
o
)
o
© o
=)
~
w
»
o
o
~
)
©
© ®

SIGNETICS CUSTOMER NAME PROGRAM TABLE NO. REVISION DATE

DEVICE NO.

(1 ALPHA CHAR.)
SYMBOLIZED PART NO.

CARD NO. 2—

=
=
"y
=
[
N
N
[
~N
N
N

~

~N
N
w
w
w
w
w
w
w

)
©
[
N
w
>
o
o
N w
@
©
o
~N
w
&
o
o
~
o
©
o
By
~N
w
>
o
o
~N
[
©
)
-
~N
w
>
o
> o
~
© o
©
=)
=y
~
w
»
o
@
~N
© N
© N
° o

F;

Fo

OUTPUT ACTIVE LEVEL (8)

TOTAL PRODUCT TERMS USED (2 DECIMAL DIGITS) COMMENTS (FREE FORMAT)

CARD NO. 3 through NO. 50

=
o
N

2|2{2|2{2
112|3|4|5/6|7(8(9({0(1]|2|3|4/5/6/7/8[9|0|1]|2(3]|4|5|6

~
N

N
[
w
w
w
w
w
w
w
w
w
»
>
&
&
&
>
>
»
»
>
o
o
o
o
o
o
o
o
o
a
)
o
o
o
o
o
o
o
o
o
N
~N
~N
~N
~N
~
N
N
~
~N
o

bs lo F; Fo
INPUT VARIABLE (16) OUTPUT FUNCTION (8) COMMENTS (FREE FORMAT)
PRODUCT TERM NO. (00 THROUGH 47)
1 frfrfrjifr|f1|1]2])2| 2{2]|2]|2|2|2]| 2| 2|3]|3|3|3|3|3|3{3]|3|3|4]|a|a|a|a|a]a|a]a|a|5|5|5[5|5|5|5|5|5|5|6|6|6|6|6|6i6l6|6|6|7|7|7|7|7|7|7{7|7|7|8
112|3|4|sle}|7|8{9j0|1]|2|3]4]|5|6|7|8|9]0|1|2]|3|4|5|6|7|8|9|0{1]|2|3]|4|5|6|7|8|9|0|1|2|3|4|5|6|7|8]9|0f1]2]|3|4|5|6|7|B|9|0]|1]|2|3[4|5/6|7|8|9]0[1|2|3]|4[5|6(7|8]|9]|0

COMMENTS (FREE FORMAT)

Output Active Level entries are determined

Input Variable entries are determined in ~ Output Function entries are determined in

in accordance with the following table: accordance with the following table: accordance with the following table:
OUTPUT ACTIVE LEVEL INPUT VARIABLE OUTPUT FUNCTION
e Product term Product term not
i i i Don’t car .
AC‘IV:{ high AC"VLe low '}’_{" 'T f?;acsh)e present in Fp present in Fp
A « (period)
NOTES NOTE NOTES
1. Polarity programmed once only. Enter (—) for unused inputs of used P-terms. 1. . Entries independent of output-polarity.

2. Enter (H) for all unused outputs.

156

2. Enter (A) for unused outputs of used P-terms.
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TWX TAPE CODING FORMAT

The PLA Program Table can be sent to
Signetics in ASCIl code format via airmail
using any type of 8-level tape (paper, mylar,
fanfold, etc.), or via TWX: just dial (910) 339-

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

A number of Program Tables can be se-

825200-1,N * 825201-I,N

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

S ! | sus 5 | 2 | sue : 25 —I L ET e 77
| LEADER : g, Hé‘:\%‘mG : (C/R) | HEADING | RUBOUTS | PROS:?:\" (‘;;"BLE| (C/R). | HEADING | RUBOUTS PROS‘:?:"(L‘;BLE | & |TRAILER(
C/R MIN. 1 MIN. MIN N MIN. C/R) I\
Lem e B L9 L ! P M ey en
A. The MAIN HEADING at the beginning of tape includes the following information, with each entry preceded by a ($) character,
whether used or not:
1. Customer Name 4. Purchase Order No.
2. Customer TWX No. 5. Number of Program Tables
3. Date 6. Total Number of Parts
B. Each SUB HEADING should contain specific information pertinent to each Program Table as follows, with each entry
preceded by a ($) character, whether used or not:
1. Signetics Device No. 4. Date
2. Program Table No. 5. Customer Symbolized Part No.
3. Revision 6. Number of Parts
C.Program Table data blocks are initiated with an STX character, and terminated with an ETX character. The body of the data
consists of Output Active Level, Product Term, and Output Function information separated by appropriate identifiers in
accordance with the following format:
START OF DATA TEXT START OF DATA FIELD
(CONTROL A or B) PRODUCT TERM IDENTIFIER
START OF DATA 1 SPACE (MANDATORY)
T
FIELD PRODUCT TERM NUMBER START OF DATA FIELD EN?C%':@QO? gzx.r
ACTIVE LEVEL (2 DECIMAL DIGITS)
IDENTIFIER START OF DATA FIELD OQUTPUT FUNCTION IDENTIFIER
ACTIVE LEVEL DATA INPUT VARIABLE IDENTIFIER OUTPUT FUNCTION DATA INPUT AND OUTPUT DATA FOR
(8 DIGITS, H/L) INPUT VARIABLE DATA (8 DIGITS, A/e) ALL PRODUCT TERMS USED
(16 DIGITS, H/L/-) | 1
J r nr——-— — i |
STX*A F7F6F5F4F3F2F,Fo P 00*1 I,sl,.,l,gl,zlnI10I9I3I7ls|5l4lalal1lo* F F;FgFsF4FsF,F,F* P 01 ... * F...* P Fo ETX
Entries for the 3 Data Fields are determined in accordance with the following Table:
INPUT VARIABLE OUTPUT FUNCTION OUTPUT ACTIVE LEVEL
T , Product term Product term not
Im Im Don't care ) ; i
present in Fp present in Fp Active high Active low
H L — (dash) ; H L
A * (period)
NOTE NOTES NOTES
Enter (—) for unusedinputs of used P-terms. 1. Entries independent of output polarity. 1. Polarity programmed once only.
2. Enter (A) for unused outputs of used P-terms. 2. Enter (H) for all unused outputs.
Although the Product Term data are shown entered in sequence, this is not necessary. It is possible to input only one Product
Term, if desired. Unused Product Terms require no entry. ETX signalling end of Program Table may occur with less than the
maximum number of Product Terms entered.
NOTES
1. Corrections to any entry can be made by backspace and rubout. However, limit consecutive rubouts
to less than 25.
2. P-Terms can be re-entered any number of times. The last entry for a particular P-Term will be
interpreted as valid data.
3. Any P-Term can be deleted entirely by inserting the character (E) immediately following the P-Term
number to be deleted, i.e., *P 25E deletes P-Term 25.
4. To facilitate an orderly Teletype print out, carriage returns, line feeds, spaces, rubouts etc. may be
interspersed between data groups, but only preceding an asterisk ().
5. Comments are allowed between data fields, provided that an asterisk (") is notused in any Heading or
Comment entry.
157

SinOtiES

I BIPOLAR MEMORY



TYPICAL APPLICATIONS

SUBROUTINE ADDRESS MAP

[ ==}

16 BIT INSTRUCTION

ADDRESS MAP (PLA) 1
———»0f CE

@ e}
STATUS
(PLA) 2
(@) BRANCH LOGIC
JUMP CONDIT. _—
; CE
T @
CONTROL FIELD
SEQUENTIAL CONTROLLER
PARITY
CLOCK
y
DATA (12) PARITY
TOR

PAR CHECK & RESET
LATCH -

ERROR

ljo-=

(12)

[+]
m

Jf

)

OUTPUT

4)

Tl

CLOCK ————’
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DESCRIPTION

The 825102 and 82S103 are Bipolar pro-
grammable AND/NAND gate arrays, con-
taining 9 gates sharing 16 common inputs.
On-chip input buffers enable the user to
individually program for each gate either
the True (Im), Complement (im), or Don’t
Care (X) logic state of each input. In addi-
tion, the polarity of each gate output is
individually programmable to implement
either AND or NAND logic functions.

Alternately, if desired, OR/NOR logic func-
tions can also be realized by programming
for each gate the complement of its input
variables, and output (DeMorgan theorem).

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

The 82S102 and 82S103 include chip-
enable control for output strobing and in-
hibit. They feature either open collector or
tri-state outputs for ease of expansion of
input variables and application in bus-
organized systems.

Both devices are available in the commer-
cial and military temperature ranges. For
the commercial range (0° C to +75° C) speci-
fy N82S102/103, | or N, and for the military
range (-55°C to +125°C) specify
S$825102/103, I.

FEATURES

Field programmable (Ni-Cr link)
16 input variables
9 output functions
Chip enable input
1/0 propagation delay:
N825102/103: 30ns max
$82S102/103: 50ns max
Power dissipation: 600mW typ
Input loading:
N825102/103: -100.A max
$825102/103: -150A max
Output options:
82S102: Open collector
825103: Tri-state
Output disable function:
825102: Hi
825103: Hi-Z
Fully TTL compatible

APPLICATIONS

Random logic

Address decoders
Code detectors
Peripheral selectors
Fault monitors

Machine state decoders

LOGIC DIAGRAM

825102-1,N ¢ 825103-,N

PIN CONFIGURATION

I,N PACKAGE*
y [0 28] Vce
1 2] 27] 1,
NEL [26] 1,
1 [4] ESN
[ 7 0
. [& o0
Al 122] 1, 0p)
1 (2] [21] 1. 0p)
. [ @ e
F, @: 9] e
[ op
onp [14 5] F.
*1 = Ceramic
N = Plastic

0

—aL

e ¢ o o o o 6 o 0 0 0o o

Fo
(s)

~—T]

For each of the 9 outputs, either the function Fp (active high) or Fp (active low) is available, but not both.
The required function polarity is user programmable via fuse (S).

CE
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ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT

Vce Supply voltage +7 . Vdc
ViN . Input voltage +5.5 Vdc

Output voltage Vdc
VoH High (825102) +55
Vo Off-state (825103) +5.5
IIN Input current +30 mA
lout Output current +100 mA

Temperature range °C
TA Operating

N825102/103 0 to +75
) $825102/103 -55 to +125

TstG Storage -65 to +150

ro—
.
Y L

EQUIVALENT LOGIC PATH

9)

J \Ff,')—>2
[— r
\
S = SHORT
Z:-XeY o Z=X+Y

'
}

The Field Programmable Gate Array con-
sists of 9 gates with individually program-
mable inputs and outputs.

The inputs to each gate can be programmed
either True (Im), Complement (im), or Don’t
Care via corresponding links (j) and (k). The
outputs of each gate can be programmed
active-high (Fp) or active-low (F) via corre-
sponding links (S). Thus, each gate provides
either of 2 output logic functions in terms of
external input logic variables Xm as defined
below (positive logic):

At S = Open:
Fp=CE+(XoeX1eX2e....Xm)=Yp
AtS =Closed: _
Fp=CE+Xo+X1+X2+....Xm) =yp
m=0,12..... 15
—=il)
I
[} lFo'-f.
| FIELD 1
PROGRAMMABLE '
Xp ! GATE Yp/yp
| ARRAY :
|
] ‘Fn'_l"
|
1 |

160

p=012..... 8
and where Xm = Im, Im, Don’t Care, as as-
signed by programming polarity of inputs
lo- hs.

When CE = low, all gates are enabled, and
Fa = Fp giving yp = ¥p.

PROGRAMMABLE LOGIC
FUNCTIONS

All internal links of virgin FPGAs are intact.
Therefore, as shown in the Equivalent Logic
Path, all symbolic switches are initially
closed. Selective programming (opening) of
links (J), (K), and (S) enables the user to
assign input and output polarities to each
gate for implementing NAND, NOR, AND,
OR logic functions without changing the
routing of input and output wires. This is
shown in the following diagrams for a typi-
cal gate in terms of 2 input variables, which
can be readily extended up to 16.

Sifnotics
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DC ELECTRICAL CHARACTERISTICS N82S102/103: 0°C < Ta < +75°C, 4.75V < Vgg < 5.25V
$825102/103: -55°C < Ta < +125°C, 4.5V < Voc < 5.5V

825102-1,N e 825103-I,N

N82S102/103 $825102/103
1
PARAMETER TEST CONDITIONS Min | Typ2 | Max | Min | Typ2 | Max UNIT
Input voltage . v
ViL Low1 Vcec = Min 0.85 0.8
ViH High Vce = Max 20 2.0
Vic Clamp1.3 Vce = Min, IIN=-18mA -0.8 | -1.2 -0.8 -1.2
Output voltage Vce = Min v
VoL Low14 loL = 9.6mA 0.35 0.45 0.35 0.50
VOoH High (825103)1,5 loH = -2mA 24 2.4
Input current uA
liL Low VIN = 0.45V -10 -100 -10 -150
hH High ViN = 5.5V <1 25 <1 50
Output current Vce = Max
loLk Leakage (82S102)6 Vour = 5.5V 1 40 1 60 uA
10(OFF) Hi-Z state (825103)6 Vour = 5.5V 1 40 1 60 nA
Vour = 0.45V -1 -40 -1 -60
los Short circuit (82S103)3,7 VouTt =0V -20 -70 -15 -85 mA
lcc Vcc supply current8 Vce = Max 120 170 120 180 mA
Capacitance Vce = 5.0V pF
CiN Input Vin = 2.0V 8 8
Cout Outputé Vout = 2.0V 15 15
AC ELECTRICAL CHARACTERISTICS R:= 4700, R2 = 1kQ, CL = 30pF
N82S102/103: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V
$82S102/103: -55°C < Ta < +125°C, 4.5V < Vcec < 5.5V
RAMETER 70 FROM N82S102/103 $825103/103 UNIT
PA Min | Typ2 [ Max | Min | Typ2 | Max
Access time ns
Tia Input Output Input 20 30 20 50
Tce Chip enable Output Chip enable 15 30 15 40
Disable time ns
Teo Chip disable Output Chip enable 15 30 15 40

NOTES

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

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

. Test each output one at a time.

h W

Output sink current is supplied through a resistor to Vcc.

. Measured with ViH applied to CE.

PN

TEST LOAD CIRCUIT

Measured with Vi_ applied to CE and a logic high at the output.

. Duration of short circuit should not exceed 1 second.
. Icc is measured with the chip enable input grounded, all other inputs at 4.5V and the outputs open.

. Measured with a programmed logic ¢ondition for which the output under test is at a Iow loglc level.

VOLTAGE WAVEFORM

?Vcc
l,,or
v
H cc
1
1 ™ Fo R,
: out )
L]
: Lo F, Cy
e LN Rz (INCLUDES
_ SCOPE AND JIG
CEO— oo = = CAPACITANCE)
L

INPUT %é .5V

+3.0V

ov

+3.0v

Tce

For~Fe 1.5V

le————Tia

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

SinOtics
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OUTPUT POLARITY PROGRAM-VERIFY SEQUENCE (TYPICAL)

1

Veep
v, | I
SC (Fp) (Fp+1) (Fp+2)
CCV==1" 1bR (PROGRAM)
VOPF—d— = —
o o ol VY
outpuT
VOLTAGE +—Tr
F
Vou 10%| L —
t )
—{ D Pt tpe—] I-F-le_._VOL L.a
CE v — —{tD J—I
WV
i

INPUT MATRIX PROGRAM-VERIFY SEQUENCE (TYPICAL)

TPS

|«——— PR (PROGRAM) ———| (paysE) |+—
Yix T T — ==
fo-1s Im=H
Vi oot o e e e e e e ey g o ] et -
_ﬂxol_ V)~ d | S,k S |
Veer — - '
Vee
—]t
Veev ——
VopF —|— — "‘,
|-—
ouTPUT ¥ 90% 0
VOLTAGE Th
v 10% Fp'| Fp Fp |Fp'
OH 3 § - -— —
B |
Vin ‘ol-‘r—l'o HVERIFY) HVERIFY)|
{ S
CE
oL 1—I It

VIRGIN DEVICE

The 825102/103 are shipped in an unpro-
grammed state, characterized by:

1. All internal Ni-Cr links are intact.

2. Each gate contains both true and com-
plement values of every input variable Im
(logic Null state).

3. The polarity of each output is set to active
low (Fp function).

4. All outputs are at a high logic level.

RECOMMENDED
PROGRAMMING PROCEDURE

To program each of 9 Boolean logic func-
tions of 16 True, Complement, or Don’t Care
input variables follow the program/verify
procedures for the Input Matrix and Output
Polarity outlined below. To maximize re-
covery from programming errors, leave all
links of unused gates intact.

SET-UP
Terminate all device outputs with a 10KQ
resistor to +5V.

Output Polarity

PROGRAM ACTIVE HIGH (Fp FUNCTION)
Program output polarity before program-
ming inputs (for convenience). Program one
output at a time. (S) links of unused outputs
are not required to be fused.

162

1.Set GND (pin 14)to 0V, and Vcc (pin 28) to
Veev. —

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

3. Disable all input variables by applying Vix
to inputs lg through l1s.

A .Raise Vcc (pin 28) from Vccv to Veep.

B After tp delay, force output to be pro-
grammed to Vopr. _

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

D .After tp delay, remove Vopr voltage
source from output being programmed.

E .After tpdelay, return Vcc (pin 28) to Vcey,
and verify.

F.Repeat steps A through E for any other
output.

VERIFY OUTPUT POLARITY

1.Set GND (pin 14)to 0V, and Vcc (pin 28) to
Vcev. -

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

A .After tp delay, set the CE input to ViL.

B.Verify output polarity by sensing the
logic state of outputs Fo through Fs. All
outputs at a low logic level are pro-
grammed active low (Fp function), while
all outputs at a high logic level are pro-
grammed active high (Fp function).

Sifnotics
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Input Matrix
PROGRAM INPUT VARIABLE

Program one input at a time for one gate ata
time. Input variable links of unused gates
are not required to be fused. However, un-
used input variables must be programmed at
Don't Care for all used gates.

1. Set GND (pin 14)to 0V, and Vcc (pin 28)
to Vcev.

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

3. Disable all input variables by applying

Vix to inputs lp through I1s.

.If a gate contains nether lg nor Ig (input

is a Don’t Care), fuse both jand k links

by executing both steps A-2 and A-3,

before continuing with step C.

A-2.If a gate contains lp, set to fuse the k
link by lowering the input voltage at lo
from Vix to Vi4. Execute step B.

A-3.If a gate contains lo, set to fuse the j link
by lowering the input voltage at Ig from
Vix to ViL. Execute step B.

B-1.After tp delay, raise Vcc from Vcev to
Vcer.

B-2.After tp delay, force output of gate to
be programmed to Vopr.

B-3.After tp delay, pulse the CE input from
ViH to ViL for a period tp.

B-4.After tp delay, remove Vopr voltage
source from output of gate being pro-
grammed.

B-5.After tp delay, return Vcc (pin 28) to
Vcev, and verify.

C. Disable programmed input by return-
ing lo to Vix.

D. Repeat steps A through C for all other
input variables.

E. Repeat steps A through D for all other
gates to be programmed.

F. Remove Vix from all input variables.

VERIFY INPUT VARIABLE

Unambiguous verification of the logic state
programmed for the inputs of each gate
requires prior knowledge of its programmed
output polarity. Therefore, the output po-
larity verify procedure must precede input
variable verify.

1. Set GND (pin 14)to OV, and Vcc (pin 28) to
Veev. _

2. Enable all outputs by setting CE (pin 19)
to ViL.

3. Disable allinput variables by applying Vix
to inputs lo through l1s.

A .Interrogate input variable lp as follows:
Lower the input voltage to lo from Vix to
ViL, and sense the logic state of outputs
Fo-8.

Raise the input voltage to lo from- V|L to
ViH and sense the logic state of outputs
Fo-s.



The state of lp contained in each gate is

TRUTH TABLE FOR INPUT VERIFICATION

82S5102-1,N e 825103-I,N

determined in accordance with the given Ig Fp Fp INPUT VARIABLE STATE LINK FUSED
truth table. Note that 2 tests are required 0 1 0 o
to uniquely determine the state of the 0 1 0 j
input variable contained in each gate.
B.Disable verified input by returning lo to 0 0 1 lo K
Vix. 1 1 0
C .Repeat steps A and B for all other input .
t
variables. ? } g Don't care Both
D .Remove Vix from all input variables.
] 0 1 (lo), (o) )
1 0 1 Neuthe’r
PROGRAMMING SYSTEMS SPECIFICATIONST Ta=25°C
LIMITS
PARAMETER TEST CONDITIONS Win Tvp Max UNIT
Vcce supply \"
Vcer Program?2 lccp = 350 = 50mA, 8.5 8.75 9.0
Transient or steady state
Vcev Verify 4.75 5.0 5.25
lccp Icc limit (program) Vcep = +8.75 + .25V, 400 450 500 mA
’ Transient or steady state
Vorr Forced output voltage3 (program) lop = 150 £ 25mA, 16.0 17.0 18.0 \
Transient or steady state
loPF Output current limit (program) Vop =+17 £ 1V, 125 150 175 mA
Transient or steady state
Input voltage v
VIH High 24 5.5
ViL Low 0 0.4 0.8
Input current uA
[ITY] High ViH = +5.5V 50
lie Low ViL=0v -500
Vix CE program enable level 9.5 10 10.5 v
hix1 Input variables current Vix = +10V 5.0 mA
hx2 CE input current Vix = +10V 10.0 mA
TR Output pulse rise time 10 50 us
tp CE programming pulse width 0.3 0.4 0.5 ms
to Pulse sequence delay 10 us
TPR Programming time 0.6 ms
TPR
——— Programming duty cycle 100 %
TPrRTPS 9 g duty ¢y o
FL Fusing attempts per link 2 cycle
Vs Verify threshold4 1.4 1.5 1.6 \"
NOTES
1. These are specifications which a Programming System must satisfy in order to be qualified by
Signetics.
2. Bypass Vcc to GND with a 0.01uF capagitor to reduce voltage spikes.
3. Care should be taken to ensure that the voltage is maintained during the entire fusing cycle. The
recommended supply is a constant current source clamped at the specified voltage limit.
4. Vsis the sensing threshold of a gate output voltage for a programmed link. it normally constitutes the
reference voltage applied to a comparator circuit to verify a successful fusing attempt.
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PROGRAMMING

In a virgin device all Ni-Cr links are intact.
The initial programmed state of each gateis
shown in the Typical Gate illustration.

To program inputs and outputs of each gate
for implementing the desired logic function,
fuse Ni-Cr links as indicated in the fuse link
diagrams.

TYPICAL GATE

'
—o -
i [}
TYPICAL |
INPUT :
: * ! : Fo

ACTIVE LOW = "L"

4

.

U
.||-»-ﬂ-1

.

| >

(10F9)

INPUT Tm = FUSE LINK J

] i [}
' i
’ b D_O
k
(1 OF 16)

INPUT Im = FUSE LINK K

(1 OF 16)

INPUT DON'T CARE = FUSE BOTH LINKS J, K

===
o e——
DON'T i |
CARE !
|
0 O—+i
Lo
(1 OF 16) s }-
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FPGA MANUAL FUSER

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

110v ?
[og

FIL-XFMR
F45X/345X

MDA
+14V960-1

AYd

1l

[o’a
~
o
<
ikt
<
g
“ ]
]

_]_ ~ 150mA

240 (1 LIMIT) 1 805G

3 $s6

<
B
3K
o T
~ >
4K 22K
<

AA AAA
VVVv—VVY¥

180

TYPICAL
OF9

VER =
/7 PROG.
N
1uf

(TYPICAL OF 9)

LED

100

10K

FUSE PBS

Diodes = 1N457
Resistors = 2N697
LEDs = 521-9165

2K Sk DK
3
>
2300
>
Vee
+8.75V){OEDO
- GV
(+5V) é“‘/co 7211) =
(GND)|OAB
1K
7426
PROG. Im =0 = [}
4 AAA,
W
+17V 200
PROG. Fp S
$ 200
3 O] PROGR.
+6V
o VERIFY =
O __9 CE GRD
L 1
- @ e a9 e ] =
OUTPUTS
FPGA
LED
1OV ———o .- (TYPICAL OF 16)
INPUTS (16) \ —

sinotics
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16X9 FPGA PROGRAM TABLE

825102-1,N * 825103-I,N

CUSTOMER NAME
PURCHASE ORDER #
SIGNETICS DEVICE #

THIS PORTION TO BE COMPLETED BY SIGNETICS
CF (XXXX)

CUSTOMER SYMBOLIZED PART #

TOTAL NUMBER OF PARTS DATE RECEIVED
PROGRAM TABLE # COMMENTS
Fo =
Fi=
Fo=
F3=
Fo=
F5 =
Fe =
F, =
Fo=
OUTPUT INPUT VARIABLE
POLARITY Iy I 1, I3 [ Is Is I, Ig 1Y IA Is Ic Ip le IF
FO ¢ 0 1 2 3 4 5 6 7 8 9 10 11 i2 13 14 18
F1 16 16 17 18 18 20 21 22 23 24 25 26 27 28 28 30 31
F2 32 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47
F3 48 48 48 50 51 52 53 54 55 58 57, 58 59 80 61 62 83
F4 64 64 65 66 67 68 89 70 71 72 73 74 75 76 77 78 79
F5 80 80 81 82 83 84 85 86 87 88 89 80 91 92 93 94 95
FS 96 96 97 98 99 100 101 102 103 104 105 106 107 108 109 110 111
F1 112 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126 127
Fa 128 128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143
Active-high = H Im = H
Active-low = L Im =L
Don’t Care = —

The number in each cell in the table denotes its-address for programmers with a decimal

address display.
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DESCRIPTION

The 2501 employs enhancement mode p-
channel MOS devices integrated on a single
monolithic chip.

Low cost silicone DIP packaging is imple-
mented and reliability is assured by the use
of Signetics unique silicon gate MOS pro-
cess technology. Unlike the standard metal
gate MOS process, the silicon material over
the gate oxide passivates the MOS transis-
tors, and the deposited dielectric material
over the silicon gate-oxide-substrate struc-
ture provides an ion barrier. In addition,
Signetics’ proprietary surface passivation
and silicone packaging techniques result in
an MOS circuit with inherent high reliability
and demonstrating superior moisture re-
sistance, mechanical shock and ionic con-
tamination barriers.

The use of Signetics’ unique silicon gate low
threshold process allows the design and
production of higher performance MOS
circuits and provides higher functional den-
sity on a chip than other MOS technologies.

All inputs of the 2501 can be driven directly
by standard bipolar integrated circuits (TTL,
DTL, etc.). The data output buffers are cap-
able of sinking a minimum of 1.6mA which is
sufficient to drive one standard TTL load.

The maximum power dissipation of
1.6mW/bit is required only during read or
write. For standby operation, 150uW/bit is
obtained by removing Vp and reducing Vpp
to -4.0V. Removal of Vp alone will cut power
dissipation by a factor of 1.5.

The outputs of the 2501 are effectively open
circuited when the device is not selected
(logic high on chip select). This feature
allows OR-tying for memory expansion.

FEATURES

Fully decoded addresses

Access time: 1.0us guaranteed

Power dissipation: 1.6mW/bit max
Standby power dissipation: 150.W/bit
DTL and TTL compatible

Chip select and output wired-OR capa-
bility

Standard 16-pin DIP

P-MOS silicon gate technology
Completely static

Requires no clocking

APPLICATIONS

¢ Small buffer stores

¢ Small core memory replacement
¢ Bipolar compatible data storage

PIN CONFIGURATION

2501-1,N

I,N PACKAGE

ADDRESS 6 E
ADDRESS 8 E
ADDRESS 7 [3 ]
vo (]
vee [E]
ADDRESS 5 E

ADDRESS 1 E

16] P SELECT
E W

1] Bataout
E DATA QUT
E DATA IN
E ADDRESS 4

E ADDRESS 2

VDD E E ADDRESS 3
BLOCK DIAGRAM
2 g 2
O— o &
#a10 « |1 B E 256-BIT RAM PLANE
] g Q
ansO— 5 g
z 8 2
= <
a1 (O— =
|
DATA OUT 13 O—— — SENSE CIRCUIT Y ADDRESS DECODE
i
2
'é Y INPUT BUFFERS
3 e £E
—1 X . au
BaTA out 14 O—— °a 232 T T L Y
6 1 3 2
Cs16
RIW15 O
oatain 12 ()
Vcc =56
Vop=8
Vp =4
ABSOLUTE MAXIMUM RATINGS!
PARAMETER RATING UNIT
Temperature range °C
TA Operating 0 to +70
Tsta Storage -65 to +150
Pp Power dissipation mwW
| package 800
N package 640
All input or output voltages +0.3 to -20 v
with respect to the most
positive supply voltage, Vcc
Supply voltages Vpp and Vp -18 \"
with respect to Vcc
sinotics 169
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— F—
2501-1,N
DC ELECTRICAL CHARACTERISTICS Ta=0°C to 70°C, Vcc = +5V2, Vop = Vp = -9V * 5%
‘ ' unless otherwise specified.3,4.56,7.8,9
' . LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max
Input voitage v
ViL Low -5.0 Vce-4.5
ViH High Vcc-2.0 Vcct0.3
Output voltage \Y
VoL Low loL = 3.0mA -0.7 0.45
VoH High loH = -100uA 35 4.5
Input current VIN=0V, Ta=+25°C nA
[N} Load (All input pins) <1.0 500
Output current
ILo Leakage Vourt = 0V, Chip select input = 3.3V, <1.0 1000 nA
Ta=25°C
Sink mA
loL1 Vout = 0.45V, Ta = +25°C 3.0 6
loL2 Vout = 0.45V, Ta = +70°C 2.0 5
loLs Vour = -0.7V 6 13
Source Vour = 0V mA
loH1 Ta=+25°C -3.0 4
loH2 Ta=+70°C -2.0 3
Supply current " Ta=+25°C, Vpp = Vp = -9V mA
Ipp Vbp 13.0 18
Ip Vp loL = OmA 8.5 12
Capacitance f=1MHz pF
CiN Input (All pins) VIN = 5V 7 10
Court Output Vourt = 5V 7 10
AC ELECTRICAL CHARACTERISTICS Ta=0°C to +70°C, Vcc = 5V2, Vpp = Vp = -9V + 5%,
Input pulse amplitudes = 0 to 5V, Input pulse rise and fall times = <10ns,
Speed measurements referenced to 1.5V levels, Output load =1 TTL gate,
Measurements made at output of TTL gate (tpg < 10ns),
unless otherwise specified.
: LIMITS
PARAMETER TO FROM UNIT
Min Typ Max
READ CYCLE
ta Access time Output Address 1000 ns
WRITE CYCLE
tw Write time 300 ns
two Delay time Write Address 300 ns
twp Write pulse width 400 ns
tbo Data-write pulse overlap 100 ns
NOTES

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent
damage to the device. This is astress rating only and functional operation of the device
atthese or at any other condition above those indicated in the operational sections of

this specification is not implied.

2. Vcc tolerance is £5%. Any variation in actual Vcc will be tracked directly by ViL, ViH
and Vor which are stated for a Vcc of exactly 5V.

3. Foroperating at elevated temperatures the device must be derated based ona+150°C
maximum junction temperature and a thermal resistance of 100°C/W junction to
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'ambient for the | package or 150°C/W for the N package.

NO S

improvements.

o ™
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. All inputs are protected against static charge.
. Parameters are valid over operating temperature range unless specified.

. - All voltage measurements are referenced to ground.

. Manufacturer reserves the right to make design and process changes and

. Typical values are at +25°C and typical supply voltages.
. Special device are available for operation at Vpp = -7V, Vp = -10V. Contact your
Signetics Representative for details.
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TEST LOAD CIRCUIT

SPEED MEASUREMENT

cP
8 STAGE
PULSE GENERATOR alSTaGe
TRIG POS O SET PRESET COUNTER
o our ouT [ |
+5V
A |A: |2 fAd A A [Ar [A
DATA —
DATA PULSE N DATA :
MODEL 203 = our ¥
DATAGEN CH2 AW won .
O ExT. f END O ° —
cLock | BLock R —
2
1
L ccO+sv  Ovgy Ovp sV

NOTES

A. Each clock time is split into a Read followed by a Write. Read and Write times can be
varied by adjustment of the delay and width controls of the pulse generator.

B. Data generator produces a 256-bit block of data, 32 bits repeated 8 times. PCM mode
used so data can be changed in 32 bits of the 2501 from one cycle to the next.

C. All inputs to the 2501 are standard TTL outputs with Vcc = 5V * 5%.

D. Access time is measured between A1 (least significant address input) and points 1 and
2.

VOLTAGE WAVEFORMS
READ CYCLE WRITE CYCLE

"X N X
"N i —

RIW
\ | <«——twD [€—————— WP ——]
N\ RW iy N ——
&-—.Aa—% -
OUTPUTS

For Measurement Purpose Only For Measurement Purpose Only
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DESCRIPTION

The 25L01 employs enhancement mode p-
channel MOS devices integrated on asingle
monolithic chip.

Low cost silicone DIP packaging is imple-
mented and reliability is assured by the use
of Signetics’ unique silicon gate MOS pro-
cess technology. Unlike the standard metal
gate MOS process the silicon material over
the gate oxide passivates the MOS transis-
tors, and the deposited dielectric material
over the silicon gate-oxide substrate struc-
ture provides an ion barrier. In addition,
Signetics’ proprietary surface passivation
and silicone packaging techniques resultin
an MOS circuit with inherent high reliability
and demonstrating superior moisture re-
sistance, mechanical shock and ionic con-
tamination barriers.

All inputs of the 25L01 can be driven directly
by standard bipolar integrated circuits (TTL,
DTL, etc.). The data output buffers are cap-
able of sinking a minimum of 1.6mA, suffi-
cient to drive one standard TTL load.

The maximum power dissipation of
1.7mW/bit is required only during read or
write. For standby operation 100uW/bit is
obtained by removing Vp and reducing Vpp
to -8.0V. Removal of Vp alone wil cut power
dissipation by a factor of almost 3.

The outputs of the 25L01 are effectively
open circuited when the device is not select-
ed (logic high on chip select). This feature
allows OR-tying for memory expansion.

FEATURES

Fully decoded addresses

Access time: 1.0us guaranteed

Power dissipation: 1.7mW/bit max
Standby power dissipation: 100uW/bit
DTL and TTL compatibie

Chip select and output wired-OR capa-
bility

Standard 16-pin DIP

P-MOS silicon gate technology

Fully static

Requires no clocking

Optimized with +5 and -12V supplies
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APPLICATIONS

* Small buffer stores
® Small core memory replacement

PIN CONFIGURATION

25L01-I,N

ILN PACKAGE

e Bipolar compatible data storage
ADDREsS 6 [ 1] [76] crseceeT
AoDRess 8 [2] . 5] 7w
ADDRESS 7 [3] [12] BATA OUT
Vp [=] 73] pata our
Vee E E DATA IN
ADDRESS § E E ADDRESS 4
ADDRESS 1 E 10| ADDRESS 2
Vop & 9] aporess 3
BLOCK DIAGRAM
a7 O—
2 g 2
0 (O— & Q g
Rt 'é L1 3 E 256-BIT RAM PLANE
A9 (O)—— 'é ﬁ "E'
4 8 x
a1 O— x =
1
DATA OUT 13 O— — SENSE CIRCUIT Y ADDRESS DECODE
&
2
:':; Y INPUT BUFFERS
3 el 58
54 id
BaTA out 14 (O—— @ £2 LY Y VPR T %
@)
6 1 3 2
cs16 O—_J
Rw 15 0)-
oataiN 120
Vec =5
Vpp=8
Vp =4
ABSOLUTE MAXIMUM RATINGS!
PARAMETER RATING UNIT
Temperature range °C
Ta Operating 0to +70
TsTG Storage -65 to +150
Po Power dissipation mwW
| package 800
N package 640
All input or output voltages +0.3 to -20 \"
with respect to the most
positive supply voltage, Vcc
Supply voltages Vpp and Vp -18 Vv
with respect to Vce

sinotics



DC ELECTRICAL CHARACTERISTICS Ta=0°C to 70°C, Vcc = +5V 5%, Vpp = Vp = -12V + 5%
unless otherwise specified.2,3,4,56.7,

25L01-1,N

PARAMETER TEST CONDITIONS LIMITS
UNIT
Min Typ Max
Input voltage Vv
Vi Low -12 Vce-4.5
Vi1 High Vce-2.0 Vcet0.3
Output voltage v
VoL Low lo 3.0mA -0.7 0.45
VoH High loH = -100uA 3.5 4.5
Input current VIN =0V, TA=+25°C nA
ILi Load (All input pins) <1.0 500
Output current
ILo Leakage Vourt = 0V, Chip select input = 3.3V, <1.0 1000 nA
Ta=25°C
Sink
loL1 VouTt = 0.45V, Ta =+25°C 3.0 6
loL2 Vout = 0.45V, Ta = +70°C 20 5
loLs Vout = -0.7V 6 13
Source Vout =0V mA
loH1 Ta =+25°C -3.0 4
loH2 Ta=+70°C -2.0 3
Supply current TA =+25°C mA
Ibp Vbp 5 9
Ip Vp loL = OmA 1 16
Capacitance f=1MHz pF
CiN Input (All pins) ViH =5V 7 10
Court Output Vourt = 5V 7 10
AC ELECTRICAL CHARACTERISTICS Ta=0°Cto+70°C,Vcc=5V 5%, Vpp = Vp = -12V * 5%,
Input pulse amplitudes = 0 to 5V, Input pulse rise and fall times = <10ns,
Speed measurements referenced to 1.5V levels, Output load =1 TTL gate,
Measurements made at output of TTL gate (tpq < 10ns),
unless otherwise specified.
LIMITS
PARAMETER TO FROM UNIT
Min Typ Max
READ CYCLE
ta Access time Output Address 1000 ns
WRITE CYCLE :
tw Write time 300 ns
twbp Delay time Write Address 300 ns
twp Write pulse width 400 ns
tpo Data-write pulse overlap 100 ns
NOTES
1. Stresses above those listed under Absolute Maximum Ratings may cause permanent
damage to the device. This is a stress rating only and functional operation of the device
at these or at any other condition above those indicated in the operational sections of
this specification is not implied.
2. Foroperating at elevated temperatures the device must be derated based ona+150°C
maximum junction temperature and a thermal resistance of 100° C/W junction to
ambient for the | package or 150°C/W for the N package.
3. ‘All inputs are protected against static charge.
4. Parameters are valid over operating temperature range unless specified.
5. All voltage measurements are referenced to ground.
6. Manufacturer reserves the right to make design and process changes and
improvements.
7. Typical values are at +25°C and typical supply voltages.
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25L01-I,N

TEST LOAD CIRCUIT

SPEED MEASUREMENT

. cP
i - 8 STAGE
PULSE GENERATOR SYNTACE s
TRIG POSO SET PRESET COUNTER
. our out ]
A1 Az [As [Ag As [Ag |A;
DATA
DATA PULSE N
MODEL 203 T
DATA GEN gz Tz aston
Q' EXT. ? END O o
cLock | BLock chIP
SELECT|
: l Vooi__[\'p
L Vec O+sv. O-12v oy

NOTES

A. Each clock time is split into a Read followed by a Write. Read and Write times can be
varied by adjustment of the delay and width controls of the pulse generator.

B. Data generator produces a 256-bit block of data, 32 bits repeated 8 times. PCM mode
used so data can be changed in 32 bits of the 2501 from one cycle to the next.

C. All inputs to the 25L01 are standard TTL outputs with Vcc = 5V + 5%.

D. Access time is measured between A1 (least significant address input) and points 1and
2.

VOLTAGE WAVEFORMS
READ CYCLE WRITE CYCLE

D ¢ N X

For Measurement Purpose Only For Measurement Purpose Only

OUTPUTS

tpo
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DESCRIPTION

The 2101 series is high performance, low
power static read/write RAM’s.

The 2101 series is fabricated with n-channel
silicon gate technology which allows the
design of high performance easy to use
MOS circuits and provides a high functional
density on a given monolithic chip.

BLOCK DIAGRAM

FEATURES

Fully static

No refresh operations, sense amps or
clocks required

All inputs and outputs are TTL compati-
ble

One 5V power supply required

PIN CONFIGURATION

2101-F,N © 2101-1-F,N ¢ 2101-2-F,N

|

o
o

4

DO,

6
DO,

q
Ao 22
<«——0 Vee
A R~S
' 8
«—O GND
2 CELL ARRAY
™ ROW 32 ROWS
SELECT 32 COLUMNS
1
A;
20
R/W COLUMN 1/0 CIRCUITS —
9 COLUMN SELECT
DI,
" INPUT
, DATA
Dl CONTROL
o
13 5 6 7 Do,
DI,
15 A, A A 2
ot g >0
19 D

VYV

17
CE2

F,N PACKAGE

Ay E Z] Vee
A, E E R/W
a [} 19] TE,
A 5] 8] op
A LS [17] c,
A; E E Do,
GND E E DI,
o1, E E DO,
oo, [19] 3] o,
a, [ 2] po,

ABSOLUTE MAXIMUM RATINGS!

PARAMETER RATING UNIT
Temperature range °C
Ta Operating under bias 0to 70
TstG Storage -65 to 150
Pp Power dissipation 1 w
Voltage on any pin with -05t0 7 Y
respect to ground
Sifnotics
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2101-F,N ® 2101-1-F,N  2101-2-F,N

DC ELECTRICAL CHARACTERISTICS Ta=0°Cto 70°C, Vcc = 5V * 5%, unless otherwise specified

LIMITS
PARAMETER TEST CONDITIONS UNIT
) Min Typ? Max

Input voltage v
ViL Low -0.5 0.65
VIH High 2.2 Vce

Output voltage ) Vv
VoL Low loL = 2.0mA 0.45
Vou High loH = 150uA 2.2
[IN] Input current VIN =0 to 5.25V 10 uA

1/0 leakage current3 CE1 =22V uA
ILoH Vout = 4.0V 15
ILoL Vour = 0.45V -50

Supply. current VIN =5.25V, lo = OmA mA
lcct Ta =25°C 30 60
Icce TA=0°C 70

Capacitance3 pF
CiN Input (All pins) VIN = 0V 4 8
Court Output Vout =0V 8 12

AC ELECTRICAL CHARACTERISTICS Ta=0°C to 70°C, Vcc = 5V % 5%, Input pulse levels = +0.65V to 2.2V,
Input pulse rise and fall times = 20ns, Timing measurement reference level = 1.5V,
Output load = 1 TTL gate and CL = 100pF, unless otherwise specified.

2101 2101-1 2101-2

PARAMETER To FROM Min | Typ | Max | Min | Typ | Max | Min| Typ | Max UNIT

READ CYCLE
trc Read cycle 1,000 500 650 ns
ta Access time 1,000 500 650 | ns
tco Output Chip enable 800 350 400 | ns
top Output Output disable 700 300 350.| ns
tor4 High Z state Data output 0 200 0 150 0 150 ns
toH Previous read data valid 40 40 40 ns

after change of address

WRITE CYCLE
twe Write cycle 1,000 500 650 ns
taw Write delay 150 100 150 : ns
tcw Write Chip enable 900 400 550 ns

Setup and hold time ns
tow Setup time Rise of R/W Data in 700 280 400
toH Hold time Change of Rise of R/W | 100 100 100

data in
tos Setup time Output Output disable | 200 150 150
twp Write pulse 750 300 400 ns
twr Write recovery 50 50 50 ns
NOTES

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the

device. This is a stress rating only and functional operation of the device at these or at any other
condition above those indicated in the operational sections of this specification is not implied.
Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

oA wN
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. Typical values are for Ta = 25°C and typical supply voltage.

. This parameter is periodically sampled and is not 100% tested.
. tDF is with respect to the trailing edge of E)_E|, CE2 or OD, whichever occurs first.
. CD should be tied low for separate 1/O operation.

sinotics



TIMING DIAGRAMS

2101-F,N ¢ 2101-1-F,N ® 2101-2-F,N

READ CYCLE

ADDRESS ’

CEi

CE2

oD

tco —ﬂ

(COMMON
1/0)

DATA
ourt

| ]

WRITE CYCLE
i twe
X )
ADDRESS
N
| t
< cw
CE2 r \
oo e tew S
(5)
(COMMON
1/0) 4/
—»| tpg — toH
DATA DATA IN
IN STABLE
- t ~
| taw ow [ twR —]
—_— twp ———>
R/W 4

Sifnotics
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DESCRIPTION

The 2111 series is a high-performance, low-
power static read/write RAM.

The 2111 series is fabricated with n-channel
silicon gate technology which allows the
design of high performance easy to use
MOS circuits and provides a high functional
density on a given monolithic chip.
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FEATURES

2111-I,N @ 2111-1-I,N ¢ 2111-2-I,N

PIN CONFIGURATION

e Fully static
* Requires no refresh operations, sense

I,N PACKAGE

amps or clocks 7 m
e Completely TTL compatible ~ E 1:7] Vec
® Only one 5V power supply required A (7] a,
A, E E R/W
A, ] 1__21 CE,
As E E 1/04
a [E] [13] 1o,
& [ [12] 10,
GND E E 110,
oD E [10] &,
BLOCK DIAGRAM
¢ 18
A, O—— § 8
-«+«——Q GND
2 MEMORY ARRAY
1
wo—{5
17 1
S
16 I [
RW O——H mm— COLUMN I/0 CIRCUITS
n X COLUMN SELECT
170, O
12 INPUT
V02 O- é c:r:‘::m !
13
0, O E 8 7
14
110, X As As A l—ﬁ
15 /
Et 0—% L
10
9
oD ()——I >°___—
ABSOLUTE MAXIMUM RATINGS!
PARAMETER RATING UNIT
Temperature range °C
Ta Operating under bias 0to 70
TstG Storage -65 to 150
Pp Power dissipation 1 w
Voltage on any pin with -05t07 Vv
respect to ground
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2111-1,N ¢ 2111-1-1,N ® 2111-2-|,N

DC ELECTRICAL CHARACTERISTICS Ta=0°Cto70°C, Vcc =5V * 5%, unless otherwise specified.

LIMITS
PARAMETER TEST CONDITIONS Min Typ2 Max UNIT
Input voltage \
ViL Low -0.5 0.65
ViH High 22 Vce
Output voltage \
VoL Low loL = 2.0mA 0.45
VoH High loH = -150uA 2.2
Lt Input load current ViN = 0to 5.25V 10 uA
1/0 leakage current ‘CE1=CE2=2.2V wA
ILoH V10 = 4.0V 15
oL V10 = 0.45V -50
Supply current VIN=5.25V, 1,0 = OmA mA
Icct Ta =25°C 30 60
Icc2 Ta=0°C 70
Capacitance3 TA=25°C,f=1MHz pF
CiN Input ViN =0V 4 8
Cio 1/0 Viio = OV 10 15
AC ELECTRICAL CHARACTERISTICS Ta=0°C to 70°C, Vcc =5V * 5%, unless otherwise specified,
Input pulse levels = 0.65V to 2.2V, Input pulse rise and fall times = 20ns,
Timing measurement reference level = 1.5V,
Output load = 1 TTL gate and CL = 100pF
2111 21111 2111-2
PARAMETER TO FROM UNIT
Min | Typ |Max | Min | Typ | Max | Min | Typ |Max
READ CYCLE
trc Read cycle 1,000 500 650 ns
ta Access time 1,000 500 650 ns
tcc Output Chip enable 800 350 400 ns
too Output Output disable 700 300 350 ns
tpr3 High Z state| Data output 0 200 O 150 | O 150 ns
toH Previous read data valid 40 40 40 ns
after change of address
WRITE CYCLE
twc Write cycle 1,000 500 650 ns
taw Write delay 150 100 150 ns
tcw Write Chip enable | 900 400 550 ns
Setup and hold time ns
tow Setup time R/W Data 700 280 400
toH Hold time Data R/W 100 100 100
tos Setup time Output Output disable | 200 150 150
twp Write pulse 750 300 400 ns
twr Write recovery 50 50 50 ns
NOTES
1. Stresses above those listed under Absolute Maximum Ratings may cause permanent
damage to the device. This is a stress rating only and functional operation of the device
at these or at any other condition above those indicated in the operational sections of
this specification is not implied. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.
2. Typical values for Ta = 25°C and supply voltage.
3. This parameter is periodically sampled and is not 100% tested.
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TIMING DIAGRAMS

2111-I,N * 2111~

ADDRESS )

READ CYCLE

C

WRITE CYCLE

twe

tew

;
/_
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—!co—> Sm—
cHIP
ENABLES
(CE,-CE,) s
< top—> .
* / -
ouTPUT
DISABLE ton™>! | l— 15— tow >
- > ho——— I
A —> ‘oF DATA IN
e - L STABLE
DATA /0 X )!
—— s e e e e e e - - typ —— > |— t yyg — P>
— tawv— —