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N DIB, SCJ; AND TSOP=E. i snweammmsmnmmis wiieamooamsia Release 4 .... Page3.7.1-3 |
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FIGURE 3.7.1-4, 16KBY 1 TTLSRAMINRCC .............c0ciiiiiriinnnns Release1 ....... Page3.7.1-8
FIGURE 3.7.1-5, 64K BY 1 TTLSRAMINRCC .........ovvviiiinnininnnnnns Release1 ....... Page 3.7.1-9
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FIGURE 3.7.3-5, 256 BY 4 TTLSRAMINSCC . . . .0 vt iverernieneeeannns Release1 ....... Page 3.7.3-9
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FIGURE 3.7.3-9, 16K TO 256K BY 4 TTL SRAK FAMILY INRCC ................. Released ...... Page 3.7.3-13
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3.7.48-64KBY4ECLSRAMINFP ... iiiiiiieiiiiiiiiaieeiiannnnnns Release2 .... Page 3.7.4-4
3.7.4.9 - 256K BY 4/512K BY 2 RECCNFIGURABLE SRAM IN DIP & SOJ Release2 .... Page 3.7.4—4
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B DIF B0, AND TBOP-D. s o isapeaiassieisssamseasnss ‘22234 .... Page 3.7.4-4
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INDIP, SOJ, AND TSOP—-2 .. ..oiiiireniiiniiiiaininninns Release4 .... Page 3.7.5-3 |
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Fi. JRE3.7.5-11, 2K TO 32K BY 9 DPSRAMFAMILY INSCC .........ovvvrvvens Release1 ...... Page 3.7.5-15
Fir E3.7.5-12, 32K BY 8 TTL CACHE SRAMINSCC . ....... e —— Release 2 ...... Page 3.7.5-16
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3.7. -—-16K TO 256K BY 16 ADDRESS/DATA MX TTL SRAM IN RCC ... Release1 .... Page 3.7.7-3
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FIGURE 3.9.1-8, IMBY 1DRAMINTSOPY . ... i it Release2 ...... Page3.9.1-12
FIGURE 3.9.1-8, 16M X 1/4M X 4 CONFIGURABLE DRAMINSOJ . ............... Release2 ...... Page 3.9.1-13
FIGURE 3.9.1-10,64MBY 1 DRAMINSOJ&TSOP2 .....coviiviiiininnneinns Release4 ...... Page 3.9.1-14
I FIGURE3.8.1-11, 2 X 16MBY 1 DRAMINTSOP2 . .. .ciii i e Release4 ...... Page 3.9.1-15
392Nibble WideDRAM ... .......cciiicnimacancannroscsmasnsnnnsssns Release 1 . Page 3.9.2-1
39.21-16K&64KBY4DRAMINDIP ... ... . i Release1 .... Page 3.9.2-3
3822=16KBY 4 DRAM INDIP .. ..o orermsmmmmenmamns s pnses s e Release1 .... Page 3.9.2-3
3.923-64KBY4DRAMINRCC .. ..o i Release1 .... Page 3.9.2-3
3.9.24-256K & 1IMBY4DRAM FAMILY INDIP ..o vvniiiitiiiiinnnns Release2 .... Page 3.9.2-3
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3.9.2.5 - 256K TO 4M BY 4 DRAM FAMILY INSOJ&TSOP2 ............ Release 4 ....
39026-64KTOAMBY4DRAMINZIP .. v, Release 2 . ...
38.27-256K & 1IMBY 4 DRAMWITH4 CEINSOJ& TSOPZ .......... Release 3 ....
3.028-256KBY 4DRAMINTSOPT ... . iiiiiiiiiiiiaiiinannns .. Release?2 ....
,3.9.2.9-16MBY 1/4M BY 4 CONFIGURABLE DRAMINSOJ .......... Release 2 ....
3.0.2.10 - 256K TO 4M BY 4 NON-MUX DRAM FAMILY INSOJ ......... Releass2 ....
39211 -4MBY4DRAMWITH1 CEANDACEINTSOP2 ............. Release 2 ....
39.212-16MBY4DRAMINSOJ & TSOP2 ...ttt Release?2 ...
3.9.213-2MBY2DRAMINSOJ & TSOPZ . ... . . iiiiiaiaiinnanannn Release 3 . ...

FIGURE 3.9.2-1, 16K & 64K BY4DRAMINDIP ...... ... ... ... coiiiennn. Release 1 .. ..
FIGURE3.8.2-2, 16K & 64K BY4DRAMINRCC . .. .........v i Release 1 .. ..
FIGURE 3.9.2-3, 256K & IMBY4DRAMFAMILY INDIP . .. ..........cviiaen. Release 1 ....
FIGURE 3.9.2-4, 256K TO 4M BY 4 DRAMIN SCJANDTSOP=2 ... ..0vvvnnnnnn Released . ...
FIGURE 3.8.2-5 BAKTOAMBY 4DRAMINZIP ...t iiiceeennanans Release 1 ....
FIGURE 3.9.2~6, 256K & 1M BY 4 DRAMWITH4CEINSOJ&TSOP2 . ............ Released .. ..
FIGURE 3.9.2-7, 256K BY 4 DRAM N TSOPT ... o iii i iiiiiiiinaea ey Release 2 .. ..

FIGURE 3.9.2-8, 4M BY 4/16M BY 1 CONFIGURABLE ORAMINSQJ .. ...... ... ... Release 2 .. ..
FIGURE 3.9.2-9, 256K TO 4M BY 4 NON-MUXDRAMINSQJ ...........oovenen, Release 2 ....
FIGURE 3.9.2-10, 4M BY 4 DRAMWITH4 CEINSOJANDTSOP2 .. ............. Release4 .. ...
FIGURE3.9.2-11, 1BMBY 4 DRAMINSOJ&TSOP2 ...................ceonn Released ... ..
FIGURE 3.9.2-12, 2MBY 2 DRAMWITH2 CEINSOQJANDTSOP2 .. ............. Release 4 ....
3.9.3 Byte Wide DRAM ............. shssaivanns Vessastaaeansisnnuins Release 1 ....
392 1=32KBYBDRAMINDIP .....0veanrinsnrsvmnnammpnss s oo Release 1 ....
3.9.32-32KBYBDRAMINRCC ... .coviiiiiiiiiiniiiiniiananss Release 1 ....
3933-512KBY 8 & BYSDRAMIN SOJ, TSOP2, &2IP .............. Release2 ....
3.9.3.4~ 512K BY 8 & BY 9 NON-MUX DRAM INSOJ......... ceecu.... Rolease2 .. ..
3.9.3.5-2MBYB &S DRAMINSOJ&TSOP2 ... ....oiiiviiviiennn, Release 3 ....
3936-8BMBYB&I9DRAMINSQJ&TSOP2 .......ccoiiviviiiinnn, Release 3
FIGURE 3.9.3-1, 32KBY BDRAMINDIP ... ... oo Release1 .....

FIGURE 3.9.3-2, 32KBY 8DRAMINRCC . . . ...t e Release 1

FIGURE 3.9.5-3,512KBYB&9DRAMINSOJ . ... ..o, Release2 .....
FIGURE 3.9.3~4,512KBY 8&9DRAMINZIP .. ... it iiiiiiaiiiaenn Release 2 .....
FIGURE 3.9.3-5, 512K BY 8 & 9 NON-MUXDRAMINSOJ ..............0ovnen Release2 .....
FIGURE 3.9.3-6,2M BY B & 9DRAMINSQJ&TSOP2 ..............ivivnnn Release 3 ....
FIGURE 3.9.3-7,8MBYB&9DRAMINSOJ&TSOP2 ........ovivvvniniinnnns Released .. ..

394 Word Wide DRAM ... v vvevivensersnvesviiissenisian e s san. Release1 . 00
3.9.41-64KBY 16 DRAMWITH2WINSOJ&TSOP2 ................ Release 1 ..

3.9.4.2-256K & IMBY 16 & 18 WiTH 2 CE OR 2 W DRAM
IN-BEEE TEORE o iammonmem i insee b S s e Release3 ...

3.9.4.3 - 256K BY 16 DRAM WITH EXTENDED FUNCTIONS

INRIF ANDISO: oovviiemnn sy amgiy s i uovy v Release 4
3.9.44-4MBY 16 DRAMIN TSOP2 ..o iviiiiiiiiiiien i inrneanenans Release4 . ...
FIGURE 3.9.4-1, 64K BY 16DRAMINSOJ ............. e R Release1 .. ..
FIGURE 3.9.4-2, 256K BY 16 & 18 DRAMWITH2 WOR2CEINSO) ............. Release 2 . ...
FIGURE 3.0.4-3, 256K BY 16 & 18 DRAMWITH2 WOR2CEINTSOP2 ........... Release 4 . ...
FIGURE 3.9.44, IMBY 16 4 18 DRAMWITH2WOR2CEINSOJ . ....ovvvvinnn. Release3 ...

FIGURE 3.9.4-5, IMBY 16 & 18 DRAMWITH2ZWOR2CEINTSOP2 . ............ Release 4
FIGURE 3.9.4~6, 64K BY 16 DRAMWITH2ZWINTSOP-2 ............cvooinant, Release 3
FIGURE 3.9.4-7A, 256K BY 16 DRAM WITH EXTENDED FUNCTIONS IN DIP AND SQJ . . Release 4

FIGURE 3.9.4-78, 256K BY 16 DRAM MANDATORY EXTENDED FUNCTION
TRUTH TABLE coovvmaam s oin e simie puiyRvewad e Release 4

FIGURE3.9.4-8 4AMBY 16 DRAMINTSOP-2 . ... .. ... Release 4 .. ..
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3.9.5 DRAM Optional Features .............cceeiiiiinniicnaninencanan. Release 1 ...
3.9.5.1 - OPTIONAL OPERATIONAL MODES AND CYCLES FOR DRAM . Release1 ....
3.952-1MDRAMBUILTINTEST FUNCTION .........cociiinnnn... Release1 ....
3.9.5.3 - ON-CHIP REFRESH CONTROL FOR X8 DRAM .............. Release 1 . ...
3:54 =G BEFORE E BEFRESH .« « oo imsmnsimamsymmsiomms e Release 1 ....
3.9.5.5 - DRAM SPECIAL TEST AND OPERATIONAL MODES .......... Release 1 .. ..
3.9.5.6 - NON-MULTIPLEXED DRAM OPERATION .................... Release 1 ....
FIGURE 3.9.5-1A, DRAMON CHIPREFRESHTIMING ........................ Release 1
I FIGURE 3.9.5-1B, DRAM SELF REFRESHMODETIMING . . ........ocvvvinnnn. Release 4
FIGURE 3.9.5-2, DRAMBITWRITETIMING ...........coiiiiiiiennnen Release 1
I DRAM SPECIAL TEST AND OPERATIONALMODES .................. Released . ...
OPTIONAL DRAM OPERATIONAL MODES ANDCYCLES .............. Release3 ...
NON-ADDRESS MULTIPLEXED DRAM OPERATIONAL REQUIREMENTS .. Release3 ...
3.10 Multiport Dynamic RAM (MPDRAM) ....ccvevieinnannininninsnnnas Release 1
3.10.1 Nibble Wide MPDRAM .....cciiiiiiirinannnncsnscrsnrsnsannaas Release1 ...
3.10.1.1 - 64K BY 4 MPDRAM INDIP, SOJ, & ZIP . ..o iviiiiiiiiiiienns Releaset ...
3.10.1.2 - 256K BY 4 MPDRAM IN DIP, SOJ, TSOP2, &8 ZIP ............. Release 3 ...
3.10.1.3-256KBY 4 TPDRAMINSOJ ...ciiiiinniiiiiiiiiiiiannnnnn. Release 2 ...
FIGURE 3.10.1-1, 64K BY 4MPDRAMINDIP&SOJ . .......c.ovvviiiniinninnnn Release 1
FIGURE 3.10.1-2, 64K BY 4MPDRAMINZIP .. ...ttt Release 1
FIGURE 3.10.1-3, 256K BY 4 MPDRAMINDIP, SOJ, & TSOP2 ...........c..vun. Release 3
FIGURE 3.10.1-4, 256K BY 4 MPDRAMINZIP ... ....ccivviiriniiininnninnns Release 1
FIGURE 3.10.1-5,256K BY 4 TPDRAMINSOJ ... vvvvvinin i Release 2
3.10.2 Byte Wide MPDRAM ........c.cciiriminisernncnaasnnns sevs.o. Releaset .
3.10.2.1 - 128K AND 256K BY 8 MPDRAM IN DIP, SOJ, & TSOP2 ....... Release 3 ...
FIGURE 3.10.2-1, 128K AND 256K BY 8 MPDRAMINDIP&SOJ ................. Release 2
FIGURE 3.10.2-2, 128K BY BMPDRAMINTSOP2 ........oiiiiniininiinnnns Release 3
3.10.3 Word Wide MPDRAM .......cccccvennannsanncscansacsasaanasnns Release 1
3.10.3.1 — 128K & 256K BY 16 MPDRAM
INSOGWITHMULTIPLECLOCKS . ....covviiiiiniinannans Release 2 ...
FIGURE 3.10.3-1, 128K & 256K BY 16 MPDRAM IN SOGwith2 W &2CE .......... Release 3
3.10.4 MPDRAM Optional Features ..........cccoveimcimmnannnnas «s... Releaset .
3.10.4.1 — 256K X 4 MPDRAM MINIMUM FEATURE SET TRUTH TABLE .. Release1 ...

3.10.4.2 — 256K X 4 MPDRAM EXTENDED FEATURE SET TRUTH TABLE . Release1 ...
3.10.4.3 - MPDRAM BIT WRITE OPTIONAL FEATURE ...... s wne, PEIGASAET o
3.10.4.4 - 128K X 8 MPDRAM MINIMUM FEATURE SET TRUTH TABLE ... Release1 ...
3.10.4.5 - 128K X 8 MPDRAM EXTENDED FEATURE SET TRUTH TABLE . Release 1 ...
3.10.4.6 — 128K X 16, 256K X 8, & 256K X 16 MPDRAM
MINIMUM FEATURE SETTRUTHTABLE .....cooivvvvennnn. Release 1 ...
3.10.4.7 - 128K X 16, 256K X 8, & 256K X 16 MPDRAM
EXTENDED FEATURE SETTRUTHTABLE ... .............. Release 2 .
3.10.4.8 - SPLIT REGISTER WITH PROGRAMMABLE STOPS
FOR NMPDEBAM: iy o s oo i iosoe sk s s Release 3 ...
3.10.4.9 — PIPELINED FAST PAGE MODE FORMPDRAM .............. Release 2 ..
3.10.4.10 — EXTENDED DATA OUT FAST PAGE MODE FOR MPDRAM .. Release2 ...
TABLE 3.10.4-1, 256K BY 4 MPDRAM FEATURE SETTRUTHTABLE ............. Release 1
TABLE 3.10.4-2, 128K BY 8 MPDRAM FEATURE SETTRUTHTABLE ............. Release 1
FIGURE 3.104-1, BITWRITETIMING . ......oiiiiiiiiieriraneninnnnnnins Release 1

TABLE 3.10.4-3, 2Mb & 4Mb MPDRAM FEATURE SET TRUTHTABLE ............. Release 3
FIGURE 3.10.4-2, SPLIT REGISTER WITH PROGRAMMABLE STOPS . ........... Release 2
FIGURE 3.10.4-3A, PIPELINED FAST PAGE MODE Release 2
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FIGURE 3.10.4-3B, PIPELINED FASTPAGEMODE . ......................... Release 2 ..... Page 3.10.4~11
FIGURE 3.10.4—, MPDRAM EXTENDED DATA OUT FAST PAGEMODE ........... Release 4 ..... Page 3.10.4-12

3.11 Synchronous Dynamic Random Access Memory (SDRAM).......... Released ..... Page 3.11-1
391 Bt WHEE SDR AN v cavmmsemmss v s 5 s s s se S il v b Release4 ... Page 3.11.1-1
FIBUREANT AT, s tiementet s ousa g s aise vy da i Released ...... Page 3.11.1-5
3.11.2 Nibble Wide SDRAM ....c.oiviiviriennersnccrrnssancnns «svees. Release 4 ... Page 3.11.2-1
3.11.21-4MBY 4 SDRAMINTSOPZ ... . ooiiiiiiiiiiiiiieiiieianns Release 4 ... Page 3.11.2-1
FIGURE 3.11.2-1, AMX 4 SDRAMINTSOP2 . . . .. ..o oiiii i ca e Release 4 ...... Page 3.11.2-3
3.11.3 BYTE WIDE SDRAM ..... . T ¢ T TRp s P SR Release 4 ... Page 3.11.3-1
3.11.31-2MBYBor3SDRAMINTSOP2 .....ocvvieviriennriinnnnens Release4 ... Page 3.11.3-1
FIGURE 3.11.3~1,2MBY8OR98SDRAMINTSOP2 . ........oovinreiinennns. Release4 .. .... Page 3.11.3-3

S 11.4WORDWIDESDRAM . .......iioniiiiiiiiieiicnaacacraanananas Release 4 ... Page 3.11.4-1
FIGURE 3.11.4-1, XBY16SDRAMIN? ... eea e Released ...... Page 3.11.44
3.11.5 SDRAM Architectural and Operationa! Features ................. Release 4 ... Page 3.11.5-1
3.11.5.1 - SDRAM FUNCTION TRUTH TABLE ..............cocviiennnn. Release 4 ... Page 3.11.5-3
3.11.5.2 - SDRAM FUNCTION TRUTH TABLEFORCKE ............... Release 4 ... Page 3.11.5-3
3.11.5.3 - SDRAM MODE REGISTER ARCHITECTURE ................ Release 4 ... Page 3.11.5-3
3.11.5.4 — 3.11.5.15 — SDRAM OPERATIONAL CYCLES AND MODES .. Release4 ... Page 3.11.5-3
3.11.5.4 - POWER ON SEQUENCE (RECOMMENDED) ................ Release4 ... Page 3.11.5-3

311 5.5 <AUTOPRECHARGE. ... .iivnirsinns nammns s i esmansm e Release4 ... Page 3.11.5-3

3.11.5.6 -PRECHARGE ALLBANKS .......cooviiiiiiiiiiiiiannnnnns. Release4 ... Page 3.11.5-3

3.11.5.7-MODE REGISTERWRITETIMING .......civivivianinnnannns Release 4 ... Page 3.11.5-3

B.11.5.8-AUTOREFRESH ....coiiiitiiniiieeiinireniierannnsnnnnes Release4 ... Page 3.11.5-3

A 11.5.9 =WRITE LATENCY ..o eu v i i s Release4 ... Page 3.11.5-3

3.11.5.10 - DQM LATENCY FOR READS ANDWRITES .........c.c0uue. Release 4 ... Page 3.11.5-3

3.11.5.11 - PRECHARGE TIMING FORREADS .........ccoivvvinennn. Release4 ... Page 3.11.5-3
3.11.5.12 - COLUMN ADDRESS TO COLUMN ADDRESS DELAY ....... Release 4 ... Page 3.11.5-3
3.11.5.13-CKE TIMING FORPOWERDOWN ............coviirennn. Release 4 ... Page 3.11.5-3
3.11.5.14 - SELF REFRESHENTRY ANDEXIT .. . ... ... .. Release4 ... Page 3.11.5-3
3.11.5.15- CKE TIMING FORCLOCK SUSPEND ..........cvivvvinannns Release4 ... Page 3.11.5-3
TABLE 3.11.5-1, SDRAM FUNCTION TRUTHTABLE . ..........c0viivniininnnns Release4 ...... Page 3.11.5-5
TABLE 3.11.5-1, SDRAM FUNCTION TRUTH TABLE (Continued) ................. Release 4 ...... Page 3.11.5-6
TABLE 3.11.5-2, SDRAM FUNCTION TRUTH TABLEforCKE . .. ..........cvvee e Release 4 ...... Page 3.11.5-7
FIGURE 3.11.5-1, SDRAM MODE REGISTER ARCHITECTURE . ................. Release 4 ...... Page 3.11.5-8

~ 3.11.5.4—Power On Sequence (Recommended) .......... vivevwess . Release4-. ... Page3.11.5-9

F VY TS =IO PrECRATRE o oo s wwis swiiine i m e sine Vi oy y sy Release 4 .... Page 3.11.5-9

3.11.5.6—Precharge Al Banks ... ....o.viieieiimenniiiiniiiiieieaaas. Release 4 .... Page 3.11.5-9

3.11.5.7—-Mode Register Write TEMNg . .« ccovvvnavimiiviveinesivins vveani Release 4 ... Page 3.11.5-10

115 8=Auta Refresh . : oo iinnsbsiss sieidsvtspninsiishoiisiives Release 4 ... Page 3.11.5~11

3.11.5.9—-Write Latency, (Write Latency = 0) ............................ Release 4 ... Page3.11.5-12

3.11.5.10—DQM Latency for Reads and Writes, (DQM Write Latency = 0) .. Release4 ... Page 3.11.5-13
3:11.5.11~Precharge Timing For REAOS ... oevsivnoammassmmsnns s mmmsns Released ... Page3.11.5-14
3.11.5.12=Column Address to Column AddressDelay .................... Release4 ... Page3.11.5-15
3.11.5.13—CKE Timing forPowerDown . ... Release4 ... Page3.11.5-16
3.11.5.14=Self=Refresh Entryand Exit .....cco0vvuciiiienniiiiiiiainns. Release4 ... Page3.11.5-17
3.11.5.15—CKE Timing for Clock Suspend .......coviiniiiriiiiiiinannss Release 4 ... Page3.11.5-18

4 MULTI-CHIP MEMORY MODULES ......ccivuieiinmnnrarraniecnsssanonans Release1 ........ Page 4-1
4.1 Memory Module Nomenclature .........ccoviinanniaann T —— Release1 ........ Page 4-2
42 SRAMModules ................ Sl S PP .... Releaset ........ Page 4-5
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4.21-60PIN ZIP/SIMM SRAMMODULE ... coiitiviiiiiiiiiiiiiennnns Release 1
4.2.2-64 PIN ZIP/SIMM SRAMMODULE ............oooou0 N Release 1
42,370 PIN ZIP/SIMM SRAMMODULE ................... £ sonswipemves Release 1
4,2.4-76 PIN ZIP/SIMM SRAMMODULE ..........cv0vv0nnn * ........... Release 1

43DRAMModules and €Cards .......cvuueeerrannrcnanrennnrsisvaannsan Release 1
4.31=-22PINSIP/SIMMDRAMMODULE ......ciiiiiiiiiiiiiiiiianeans Release 1
4.32-24PINSIP/SIMMDRAMMODULE ......coviviirerniinniiinanees Release 1

J4.33-30PINSIP/SIMMDRAMMODULE ....ccvvvviiiinininiiiinnnnens Release 4
4.3.4 - 30 PIN SIP/SIMM DRAMMODULE FAMILY ........ccoiiiiiinnnnn Release 1
4.3.5 - 40 PIN SIP/SIMM DRAM MOQDULE FAMILY ....coiiiiiiiiiniiana Release 1
4.3.6 — 23/25/26/28 PIN ZIP/SIMM DRAM MODULE FAMILY .............. Release 1

[4.3.7-72PIN SIMMDRAMMODULE FAMILY .. .oviiinrniiniiiininnns, Release 4
4.3.8-60PINDRAM CARD FAMILY ... .tvtiiiiintrrisneeninnnnanianens Release 2
43988 PINDRAMCARD FAMILY .« oo v viviniiaiaasiasnsinmesisasiies Release 3
4.3.10 - 72 PIN SIMM DRAM ECC MODULE FAMILY ...ivviiiiinnannnann Release 4

I 4311 -168 PINDRAM SIMM FAMILY ....coiiiiiiiiiiiiieiiaaennnn, Release 4

4.4 MULTIPLE TECHNOLOGY MEMORY CARDS AND MODULES ......... Release 3
4,41 — 68 PIN MULTIPLE TECHNOLOGY MEMORY CARD FAMILY ....... Release 3

4.42-80PINEEPROMSIMMFAMILY ... ..iiiiiiiiinaiiniiannininnn. Release 4

FIGURE 4-1A,2 X 64K TO 1M BY 4, 60 PIN SRAMMODULE FAMILY .. ............ Release 1
FIGURE 4-1B, 4 X 16K TO 256K BY 8, 64 PIN SRAM MODULE FAMILY ............ Release 1
FIGURE 4-1C, 64K TO IMBY 9, 70 PIN SRAMMODULE FAMILY ...........o0vus Release 1
FIGURE 4-1D, 2 X 64K TO 1M BY 9, 76 PIN SRAM MODULE FAMILY ............. Release 1
I FIGURE4-2 22,248 30PINDRAMMODULES .......c.cvviiinvnniinninnns Release 4
FIGURE 4-3, 30 PIN DRAMMODULE FAMILY .. .. ..ot iiiieeannes Release 1
FIGURE 4-4, 40 PIN DRAMMODULEFAMILY . .....ovviiin i iinnnannnn Release 1
FIGURE 4-5, 23/25/26/28 PINDRAMMODULE FAMILY .............c0iivvenn... Reiease 1
1 FIGURE 4-6, 256K TO 8M BY 36. 72 PIN DRAM MODULE FAMILY .. .. ............ Relaase 4
FIGURE 4-7A, 60 PIN DRAM CARD FAMILY PINCONNECTIONS ................ Release 2
FIGURE 4-7B, 60 PIN CARD FAMILY BLOCK DIAGRAMS ...........covvvunnens Release 2
FIGURE 4-8A, 256K TO 128M BY 36, 88 PINDRAM CARDFAMILY .. ............. Release 3
FIGURE 4-88B, 256K TO 128M BY 36, 88 PIN DRAM CARD FAMILY
= e 2= GONFIGURATIONTABLES <o o svaiims s sins o s ey nass Release 3 .

FIGURE 4-8C, 256K TO 128M BY 36, 88 PIN DRAM CARD FAMILY BLOCK DIAGRAMS Release 3
FIGURE 4-8D, 256K TO 128M BY 35, 88 PIN DRAM CARD FAMILY BLOCK DIAGRAMS Release 3
FIGURE 4-8E, 256K TO 128M BY 36, 88 PIN DRAM CARD FAMILY BLOCK DIAGRAMS Release 3
FIGURE 4-8F, 256K TO 128M BY 36, 88 PIN DRAM CARD FAMILY BLOCK DIAGRAMS Release 3
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FIGURE 4-3A, 68 PIN MULTIPLE TECHNOLOGY CARD FAMILY ................. Release 3
FIGURE 4-98, 68 PIN MULTIPLE TECHNOLOGY CARD FAMILY
FUNCTIONTRUTHTABLES . . ..ot iiieiiiiiiiiviieiiieeees Release 3
I FIGURE 4-10A, 256K TO 8M BY 36 or 40, 72 PIN ECC DRAM MODULE PINOUT ... .. Release 4
FIGURE 4-108, 256K TO 8M BY 36 or 40, 72 PIN ECC DRAM MODULE
i BUOCK DVAGEIAN 0505000050005 5 000 00 U0 BB R84 Release 4
FIGURE 4-10C, 256K TO 8M BY 36 or 40, 72 PIN ECC DRAM MODULE
BLOCK BIAGEAM . 500500 nmnsmn st s iss aimesiin b sinmms o Release 4 ........
FIGURE 4-11 A, 256K TO 128MBY40DRAMCARD .........ovvivneenennnns Release 4
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2 TERMS AND DEFINITIONS

This section contains listings and definitions of & number of terms that are needed for a clear understanding
of the standards as presented. Most of these terms have been developed within the semiconductor memory
industry and are not covered by JEDEC Standard 100. They are, however, not in conflict with this standard
which contains all JEDEC approved definitions.

The following pin names and functional descriptions apply uniformly to all devices covered by this standard.
Where & pin has & dual-function, and those functions are invoked at substantially different times, the names
and symbols for the functions are separated by a slash (/)(e.g., VPP/G\). Where a pin has multiple functions
which are used interspersed at essentially the same time, the slash is omitted(e.g., DQ). Where multiple

ns have a similar function, a number symbolized as (n) is appended to the . Where the pin function

as an inverted logic sense, that Is, the function is true or invoked for a low signal, the overbar or reverse
slash (\) is appen to the sdymbol. Where alternative functions are allowed by the standard, the allowed
functions are listed separated by commas. Where common usage has resulted in two terms being used
interchangeably, both are listed but the deprecated term is enclosed in parentheses.

Following the list of PIN definitions, there are a series of other terms and definitions that are required for a
clear understanding of the individual device standards.

Standard 21-B introduces a family of pin names and functional descriptions that are applicable to the

MPDRAM devices. Because of their newness, they are included in a separate section of the standard for

ease of access.

Release 1
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2.1 Conventional Device Pin Names )
2.1.1-A,PORTA ;

In dual port memory devices, the two ports are designated port A & port B. The letter A or B is appended as a

suffix to any pin that is specific to one or the other of the ports. !

2.1.2 - A(n), ADDRESS INPUTS o

Those inputs that select (address) a particular cell or set of cells within a memory array for presentation on the

device outputs. The integer (n) serves to differentiate the address inputs, one from another.

2.1.3 - ADQ(n), ADDRESS DATA INPUT/OUTPUT -
The pins that are multiplexed three ways to serve as address input, data input, and data output pins.

2.1.4 - AL, AL, ADDRESS LATCH ENABLE
An input that when true, allows the input address to be entered into a register, and when false, causes the
address state previously entered to be latched.

21.5-B,PORTB oo
In dual port memory devices, the two ports are designated port A & port B. The letter Aor Bis appended as a

suffix to any pin that is specific to one or the other of the ports.

2.1.6 - BA, BANK ADDRESS

In a RAM that has multiple banks in its architecture, the BANK ADDRESS is used, at dny instant of time, ti
select any one of the available banks.

2.1.7 - BG, BG, BYTE MODE ENABLE

An input that when true, causes a word wide device to operate in the byte mode and to present the high or low
byte on a pre—defined data pin set. Truth tables will be provided to define the details of the operation.

2.1.8 ~BS, BLOCK SELECT
A group of input signals that enable individual bit blocks of the data interface.

2.1.9 - BY, BY, BUSY '

The output that, on some devices, signifies that some internal asynchronous operation is still in process, and

that the device is not available for normal functions. This signal is normally implemented so that multiple de-

vices can be OR-tied. )
2.1.10~C, OUTPUT CLOCK

Theinput, on some devices that contain an output data register, that causes the data to be setinto the register.

2.1.11 - CA, COLUMN ADDRESS
In an address multiplexed DRAM, the address field that is captured by the COLUMN ENABLE clock CE\.

2.1.12 - CE, TE,(CAS), COLUMN ENABLE

An enable signal that on some dynamic RAMs actuates only the column oriented infernal circuits and the data
input/output circuits. Most devices normally require the RE\ signal to be present for the CE\ signal to be effec-
tive. In some newer designs, however, special sequences of the RE\ and CE\ signals are used to actuate
certain special device control functions.

2.1.13 - CK, TK, INPUT AND OUTPUT CLOCK

An input that controls the activation of both input and 6utput circuitry, normally storage registers or latches.-
2.1.14 - CKE, CLOCK ENABLE

In certain synchronous memory devices, a logic level input that enables the clock input and allows it to fuffili its
defined function.

2.1.15 - CL, Clear
An input that, when true, causes all cells in the memory array to be cleared to their zero state.

2.1.16 - D(n), DATA INPUT i
Those inputs whose state represents the value of data that is to be written into the selected address on a write

cycle of an alterable memory device.

2.1.17 - DC, DIAGNOSTIC CLOCK -
The input that, on some devices, invokes and controls any built—in diagnostic test features.

Release 4
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2.1.18 — DQ(n), DATA INPUT/OUTPUT
The pins that serve as data output(s) when in the read mode and as data input(s) when in the write mode.
When the device is not selected or enabled, the output(s}) are in a floating state. On a devices having both
serial and parallel access ports, these pins provide access to the parallel BAM port data channels. The suffix
(n) is a numeric value indicating the number assignment of a particular pin with numbering starting at 0. In
some situationsthe letters U or L are used to indicate that the pins are assigned to the upper orlower byte of a 2
byte data interface. In devices where the standard supports an optional 9th bit that may be used as a narity bit,
the suffix P may be used in lieu of a numeric value.

2.1.19-E, E, CHIP ENABLE . ) .
The input that, when true, permits active operation including the input and/or output of data, and v-hen false,

prevents active operation and causes the memory to be in a reduced power standby mode with the outputs
floating.

2.1.20 - F, F, REFRESH
An input that, when true, causes the device to enter a data refresh mode.

2.1.21 -G, G, OUTPUT ENABLE '
The input that, when false, disables the outputs and causes them to go to an inactive state, but that does not
effect the writing function. When disabled, the inactive state is floating (Z), for MOS and TTL devices and low

(L), for ECL devices.

2.1.22 - GS, G5, SYNCHRONOUS OUTPUT ENABLE
An output enable input that must be set in by a synchronizing clock signal, K (q.v.).

2.1.23 - [, INITIALIZE INPUT .
A control input that provides a preassigned Manufacturer or User defined code to be set into the data register.
If the input is all “0”, it can be called “clear”, and if all “1”, then “preset”.

2.1.24 - ID(n), IDENTIFICATION

A group of output terminals, nominally used to convey information about the configuration or other attributes of
the device when plugged into a system. The function of these outputs are similar to those of the PD(n) termi-
nals but they often have different electrical interface chatacteristics.

2.1.25- VO, INPUT/QUTPUT

A generic term for otherwise undefined signal pins which can have either an input and/or an output function,
This termis not used as a specific pin name, only as a generic indicatior of the nature of the function of the pin.
2.1.26 =I5, INITIALIZE INPUT (SYNCHRONOUS)

A control input that provides a preassigned Manufacturer or User defined code to be presenied to the data
register for subsequent setting by a clock input. If the input is all “0”, it can be called “clear”, and if all “1”, then
“preset”.

2.1.27 - K, INPUT CLOCK _ )

The input that, on devices that contain input buffer registers, causes the address on the A(n), the data onthe
D(n) pins and/or certain control inputs to be set into the reglster

2.1.28 - L, LATCH ENABLE or LOWER BYTE S e
An input that on devices containing a latch register, causes the data to be latched into the register. When L is
used in conjunction with a data or control termiit signifies that the combined term applies to the lower byte of a

two byte data interface device (e.g. TW).

2.1.29-[B, LOWER BYTE ENABLE

An input, on wordwide devices, that, when true, enables the lower byte data input/outputs, pins DQO through
DQ7.

2.1.30 - LW, LOWER BYTE WRITE ENABLE ) .

An input, on wordwide devices, that when true causes the data present on the lower byte input/output, termi-
nals DQO through DQ?7, to be written into the addressed cells of the device.

2.1.31 - M(n), M, MODE SELECT, MASK

Input signals that when true select an altemative mode of operation for the device. The alternative modes
available must be defined in the applicable device standard. When M is used in conjuction with other symbols
to create a new pin name, it signifies that the pin function is either MASK or MODE related.

2.1.32 - MA, MATCH
An output signal that when true indicates that there has been a maich (logic compare equal) between data

stored in the memory and data presented on a set of input pins as defined in the individual device standard.
Release 4
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2.1.33 — NC, NO CONNECTION
A pin to which no internal electrical connection is present or allowed to the chip.

2.1.34 - NE, NE, NON-VOLATILE ENABLE )
The input, on a NVRAM, that enables the non—volatile functions ST\ & RC\ as determined by the states of

S\E\,G\, and WA,

2.1.35 - NF, NO FUNCTION

Aninputthat is electrically connected to the device but for which the signal has no function in the device opera-
tion,

2.1.36 - NP, NO PIN
A pin position on a package where the pin has been purposely been left blank or removed after assembly. No

physical pin is allowed in this position.

2.1.37 - NU, NOT USABLE

A device pin to which there may or may not be an internal connection but to which no external connections are
allowed.

2.1.38 - OP, OPTIONAL
The designation for pins on which the manufacturer has the freedom to supply a spacialized function not pre-

viously defined in the standard, and still have his part meet the requirements of the standard.

2.1.39 - P, P, PROGRAM or PROGRAM ENABLE, PARITY
The input on a non=volatile memory device that, when true, causes the data present onthe D or DQ pinstobe
written into the addressed cell(s) of the device. The letter P may also be used as a suffix for data pins where an

optional 9th bit, that may be used for parity, is allowed by the standard (e.g. DQP)
2.1.40 - PD(n), PRESENCE DETECT

A group of output pins, normally used on modules or cards, whose state is used to convey information about
the capacity, speed, configuration, or other attributes of the device when plugged info a system.

- 2.1.41 - PR, PR, PAGE RESET
The input on a page select memory that, when true, unconditionally causes the page selectaddress registerto

be reset to zero and the corresponding page to be selected.

2.1.42 -~ PS, P5, PAGE SELECT
The input on a page select memory that, when true, causes one of the pages of memory to be selected as

identified by the inputs on the DQ pins (as defined in the appropriate function tabie) and for this page address
to be stored in an internal register.

2.1.43 - Q(n), DATA OUTPUT
The outputs whose state represents the data read from the selected cells. Whenthe device is not selected or

enabled, the outputs are usually in a floating (Z, high impedance) state.

2.1.44 - RA, ROW ADDRESS
~In an address muitiplexed DRAM, the address field that is captured by the ROW ENABLE clock, RE\

2.1.45 - RC, RC, RECALL ;
The input on a NVRAM, that transfers the non—volatile data into the RAM aray.

2.1.46 - RE, RE, (RAS)ROW ENABLE ) o
A chip enable signal that, on certain dynamic RAMSs, actuates only row oriented internal circuitry.

2.1.47 - RFU, RESERVED FOR FUTURE USE _
A terminal whose function is not currently defined, but which is intended to be defined in some future enhance-

ment of this Standard. This terminal should not be used (either internally or externally) until it has beenfurther
defined.

2.1.48 — RSVD, RESERVED o
In a family of standards where some devices in the family are subsets of others, terminals that are defined in
some devices but not used in others. To allow for upgradeability, the unused terminals are "RESERVED" to
prevent their being used. NC has often been used in similar situations.

2.1.49 - RY, READY _ : . .
The output that, on some devices, signifies that no interal asynchronous operations are still in process, and
that the device is available for normal functions. This signal is normally implemented so that muitiple devices

can be OR-tied. This signal is the inverse of BY (RY=BY\)
Release 4
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2.1.50 - S(n), S5(n), CHIP SELECT 9
The input(s) that, when any one is false, causes the device to be disabled without any significant change in the
power consumption. When deselected, the outputs go to the inactive state (floating (2) for MOS and TTL
devices and low (L) for ECL devices), and the device becomes insensitive ta a write command.

2.1.51 - ST, 5T, STORE o
The input, on a NVRAM, that initiates the non-volatile data storage of the entire RAM array.

2.1.52 - Sxx, SYNCHRONOUS FUNCTION
On a synchronous memory device, any input terms that are synchronous with a clock should start with the
letter S. For example: 3G = Synchr~nous Output Enable, = Synchronous Write Enable.

2.1.53 - TF, TEST FUNCTION
The input, on a MEMORY that, when true, causes built in on~chip test logic to be actuated and for the partto go

into its test mode of operation.

2.1.54 - U, UPPER BYTE

When U is used inconjunction with a data orcontrol term it signifies that the combined term applies to the lower

byte of a two byte data interface device (e.g. UW)

2.1.55-UB, UPPER BYTE ENAELE

gré input 1hat on wordwide devices, when true, enables the upper byte data input/outputs, pins DQ8 through
15.

2.1.56 - UW, UPPER BYTE WRITE ENABLE
Aninput, on wordwide devices, that, when true, causes the data present on the upper byte input/output, termi-

nals DQ8 through DQ15, to be written into the addressed cells of the device.

2.1.57 - W, W, WRITE ENABLE
The input that when true, causes the data present on the D or the DQ pin(s) to be written into the address

cell(s) of the device

2.2 MULTIPORT DRAM Pin Names

The following pin names apply primarily to specialized function pins for MPDRAM. In some situations, the
names may also be applicable to other types of memories.

2.2.1 - DSF, SPECIAL FUNCTION ENABLE
The input on a device, having both serial and parallel access ports, that when true, actuates certain special

operational functions.

2.2.2 - QSY, TRANSFER ACKMOWLEDGE
The output on a device having both serial and paraliel access ports which signifies lhat a 1ransfer of data frorn

- the parallel to the serial port, in certain-special transfer cycles, has been complet

2.2.3 - 5C, SERIAL CLOCK
Aninput, on devices having a serial data access por, that actuates the serial transfer of data, either in or out.

2.2.4 - SDQ(n) or SQ(n), SERIAL DATA INPUT/QUTPUT

The pins, on a device having a serial data access port, that serve as serial data output(s) when in the read
mode and as serial data inputs(s) when in the write mode. When the device orthe serial port is not selected or
enabled, the output(s) are in a floating (Z) state. Not all devices have implemented the write function from the
serial port; so in that case, an alternative name for this pin is SQ(n).

2.25 - 5E, SERIAL PORT ENABLE
The input that, when true, actuates the device’s serial access circuitry.

2.2.6 - SG, SERIAL PORT OUTPUT ENABLE
The input that, when true, actuates the device’s serial data output circuitry.

2.2.7 - TRG, DATA TRANSFER/OUTPUT ENABLE

The input on a device having both serial and parallel access ports that, depending on the state of one or more
of the other control lines of the device, either enables aninternal data transfer between the serial and paraliel
port circuitry, or enables the data outputs of the parallel port.
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2.3 Power Pin Names

The following symbols are usad o nate the power pins in a8 memory davice. When only a single pin Is provided for a given su

the pin name buoedvdmoutsuﬂlxdemon rmmp!oplns are used, 8 may be used o designate pins. Anurraﬂcsmggr&

usad to indicate the prefamed order of Implementation n%t_ll redundant pins are allowed. Ana e suffix s used to Indicate
e use of a common suffix for different supplies indicates that thosa pins

pins which have s speacific powsr circult or loop connection.
connect o & common powsr loop.

2.3.1 VBB, SUBSTRATE POWER VOLTAGE
A bias voliage that maintains the substrate at a potential which is negative with respect to GND or VSS in an NMOS part.

2.3 2 VCC, LOGIC POWER VOLTAGE

Eahnﬂd the two power supply used for the memory volugo»honit the
volbglanmbg “hhcyi:gcia vccumm}}' duigmhugmm:w oo “2;

2.3.3 VDD, DRAIN POWER VOLTAGE

The on MOS devices that | that is different from the | ic voltage. This is used
prbmrypmrv%o m”nquhaw normal system logl ge.

2.3.4 VEE, EMITTER POWER VOLTAGE
For ECL Interface devices, the primary and most negative power supply terminal,

2.3.5 VHH, SPECIAL FUNCTION ENABLE VOLTAGE
A special high voitage logic level (super voitage) that enables special on-chip functions.

2.3.6 VPP, PROGRAMMING POWER VOLTAGE

A h i
apodllﬁg Wmmmm&mp‘o&nﬁwmgdm?&emmdm non-volatile memory amays. On

2.3.7 VSS, (GND), GROUND REFERENCE or SOURCE POWER VOLTAGE

mmmwwmos.cuosmmmm the reference pin for all device VSS Is normally
the system ground and the symbol is ofien used inisrchangaably with 'y P e Pine. .
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2.6.14 DOUBLE BUFFERED READ TRANSFER, (DRT)

A read transfer In an array that contains two full SAM data registers which are used allemately. Each one is loaded while the contents
of the other I8 being transfermed o the SDQ(n) port. The selacton of the two SAM registers ls automatic.

2.6.15 RAM WRITE WITH NEW MASK, (RWNM)
Awmcﬁhwmumwm:mbbem“mmwm makmhhkuwedatmbogimm&dm
DQ{n) erminais. A high mask bit normally enables the function for that bit. A low mask bit leaves the data

2.6.16 RAM WRITE WITH OLD MASK, (RWOM)

ARAMMcyﬂohwhbhthmebhwﬂan by a write mask WMM loaded in a
*oad witts mask® cycle. A high mask bit normaily enables the wrile function for that bit. A lows mask bit lesves the data unahsred.

2.6.17 RAM READMWRITE, NO MASK, (RR), (RW)
A normal RAM read or write access cycie with no SAM or special RAM features or funclions actuated.

2.6.18 BLOCK WRITE, NO MASK, (BW)
Ammmmm(g‘m&wnmmumwhmmmmm. The four (4) bits

2.6.19 BLOCK WRITE WITH NEW MASK, (BWNM)
A Block Write cycle in which the data written Is aiso controliad by the write mask supplisd on the DQ{n) terminais in that cycle.

2.6.20 BLOCK WRITE WITH OLD MASK, (BWOM)
A Block Wiite cycle in which the data writien ls controlled by the contents of the write mask register which was previously loaded in a
“Load Writs Masik® cycle.

i

2.6.21 LOAD WRITE MASK REGISTER, (LWR)
A non-memory cydle in which the write mask register [s loaded with a new value for use in subsequent maskad writs cycles.

2.8.22 LOAD COLOR REGISTER, (LCR)
A non-memory cycle in which the color register is loaded with a new vaiue for use in subsequent spacial cycles which utilize its contants.

2.6.23 READ WRITE MASK REGISTER, (RWR)
AwththhmmmﬂmWMMManmm
, DQin).

2.6.24 READ COLOR REGISTER, (RCR)

A non-memory cyde in which the contents of the "Color Regisier® are inteogated with the results placed on the RAM data terminals,

DQ(n).

Release 1
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2.7 Package—Related Terms

A series of package—related terms have been used in the Standard and are included in the glossary. The
recently published JEDEC Standard JESD30, “Descriptive Designation System for Semiconductor-Device
Packages” has obsoleted many of the package designations previously used. As new standaeds are pub-
lished in Std. No. 21-C, the JESD30 approved term will be used or referenced. Commonly used industry
package terms will be included in this section, but the reader is refered to JESD30 for definitions of the ap-
proved terms.

2.7.1 - CC, Leadless or Leaded Chip Carrier
A family of device packages that can be square (SCC) or rectangular (RCC) depending on the application.

2.7.2 - DIP, Dual-In-iine Package

A device package configuration that has two parallel rows of pins that are spaced nominally 0.3 0.4, or 0.6*
apart with the pins on 0.1" centers.

2.7.3 - LCC, Lateral Chip Carrier _

A family of device packages that can be square (SCC; or rectangular (RCC) depending on the application and
can be with or without leads.

2.7.4 - PLDCC, Plastic Leaded Chip Carrier

A chip~carrier package that has a molded plastic body and J formed leads (see CC, 2.7.1). The often used
term “PLCC" is ambiguous and is deprecated in favor of this term.

2.7.5 - PP, Pin Pitch
The nominal center to center distance between adjacent pins or terminals along the side of an IC package.

2.7.6 - QFP, Quad Flat Pack
A flat pack package that has leads on all four sides (see SFP).

2.7.7 - RCC, Rectangular Chip Carrier
See LCC, par 2.7.3.

2.7.8 - SCC, Square Chip Carrier
See LCC, par. 2.7.3.

2.7.9 - SFP, Square Flat Pack

A square package body of uniform thickness with fiexible, flat leads exiting, on 0.050 “ centers, peripherally
from the center plane of the four package sides.

2.7.10 - SIMM, Single—-in-line-Memory-Module

A multichip module in which the body has a SIP form and is made up primarily of memory devices. (see SIF/
SIMM and ZIP/SIMM).

2.7.11 - SIP, Single—in—line Package
A rectangular package with the leads along ons side, normally one of the fong sides.

2.7.12 - SIP/SIMM, SIP/SIMM Module
A multichip memory module in which the body has a SIP form, and the pins are formed into an in-line configu-

ration.
2.7.13 = SOG, (SOP); Small-Outline, Gull. Wing. Lead _

A surface mount package that conforms to the “small outline® concept and which has the leads formed into a -

“gull wing” configuration.

2.7.14 — SOJ, Small Outline J Lead .
A surface mount package that conforms to the “small outline” concept and which has the leads formed into a

“J" configuration.

2.7.15 - TSOP, Types | and ll, TSOP1, TSOP2 ) . .

These are small outline packages with gull wing lead formation and whose thickness is substantially less than
the standard SOG package. TSOP1 has the leads on the end or short edges of the package while TSOP2 has
the leads on the sides or long edges of the package. The lead pitch is often finer than that commonly used in
the standard SOG package.

2.7.16 - ZIP, Zig—Zag In—line Package

A package whose body resembles that of a UIP, except that the external leads are all along one edge of the
package. The leads emerge on 0.050" centers and are formed altemately into two rows of pins that are sepa-
rated by 0.100" with the individual leads on 0.100" centers along the rows. The package is mounted standing
on one edge.

2.7.17 - ZIP/SIMM, ZIP/SIMM Module

A multichip memory module in which the body has a SIP form but the leads have been formed into a ZIP foot—print.
Release 4
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3.4.1.1-4KBY 8 EPROMINDIP, TYPE A
CAPACITY—4K WORDS OF 8 BITS, TYPE A

PACKAGE—24 PIN DIP, 0.6" WIDE
PIN ASSIGNMENT—Fig. 3.4.1~1

3.4.1.2-4K AND 8K BY 8 EPROM IN DIP,

CAPACITY—4K, 8K WORDS OF 8 BITS,
PACKAGE—24 PIN DIP, 0.6 WIDE
PIN ASSIGNMENT—Fig. 3.4.1-1

3.4.1.3-BK TO 64K BY 8 EPROM FAMILY IN DIP,

CAPACITY—8K, 16K, 32K, 64K WORDS OF 8 BITS,
PACKAGE—28 PIN DIP, 0.6“ WIDE
PIN ASSIGNMENT—Fig. 3.4.1-2

3.4.1.4- 2K TO 512K BY 8 EPROM FAMILY IN RCC

CAPACITY—2K, 4K, 8K, 16K, 32K, 64K, 128K, 256K, & 512K WORDS OF 8 BITS
PACKAGE—32 PAD (PIN) RCC, 0.450" BY 0.550”
PIN ASSIGNMENT—Fig. 3.4.1-3

3.4.1.5- 32K TO 512K BY 8 EPROM FAMILY IN SOJ,

CAPACITY—32K, 64K, 128K, 256K, 512K WORDS OF 8 BITS,
PACKAGE—26 OR 32 PIN SOJ, 0.4* WIDE OR NOT DEFINED
PIN ASSIGNMENT—Fig. 3.4.1—4

3.4.1.6 - 128K TO 1M BY 8 EPROM FAMILY IN DIP,

CAPACITY-—128K, 256K, 512K, 1M WORDS OF 8 BITS,
PACKAGE—232 PIN DIP, 0.6* WIDE
PIN ASSIGNMENT—Fig. 3.4.1-5

34.1.7-64K TO 512K BY 9 EPROM FAMILY IN DIP,

CAPACITY—64K, 128K, 256K, 512K WORDS OF 9 BITS,
PACKAGE—32 PIN DIP, 0.6“ WIDE
PIN ASSIGNMENT—Fig. 3.4.1-6

3.4.18-2TO 64 X 16K BY B PAGE SELECT EPROM FAMILY IN DIP,

CAPACITY—32K, 64K, 128K, 256K, 512K, 1M WORDS OF 8 BITS,
—2, 4,8, 16, 32, 64 PAGES OF 16K WORDS OF 8BITS,
LOGIC FEATURES—Selectable pages of 16K words
PACKAGE—28 PIN DIP, 0.6“ WIDE
PIN ASSIGNMENT—Fig. 3.4.1-7
This device contains multiple pages of 16K words which can be selected and the

address for which is stored in an internal register.
3.4.1.9- 128K TO 512K BY 8 EPROM FAMILY IN TSOP-1,
CAPACITY—128K, 256K, 512K WORDS OF 8 BITS,

PACKAGE—32 PIN TSOP-1, 8 mm X 20 mm. PP=0.5 mm
PIN ASSIGNMENT—Fig. 3.4.1-8

Release 4
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64 X 16K X 8 EPROM

32 X 16K X 8 EPRCM

16 X 16K X 8 EPROM

8 X 16K X 8 EPROM

4 X 16K X 8 EPROM

2 X 16K X § EPROM

JEDEC Stendard No, 21-C
Page 3.4.1-11
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FIGURE 3.4.1-7
i ? 2TO 64X 16K BY 8 PAGE SELECT EPROM IN DIP
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512K X 6EPROM] A ATATATATATATATAlaei AT ATATATA A
2s6kx8EPROM | { [l ]i]ili!} ,},m, YEITAE

128K X 8 EPROM | A¢ | AS | A6 | AT |A1Z{A15 At6IvPPVOG B (NG {AT4[A13 AB | A9 [A11
MAEAMARMANMAGEERTEEEEE R
[ ]

32 PIN

TSOP1

8 mm X 20 mm
PIN PITCH = 0.5mm )
TOP VIEW

UHHHHEHEHEHHHHHH/
IAS (A2 A1 mboéoa150$s§noéam,505}mc"mv‘ E jat0) &

BERE 1
L_l Ll | r 1*_; |
T LML l ] ] ] I I l | lgﬂ,l 1

FIGURE 3.4.1-8

128K TO 512K BY 8 EPROM IN TSOP-1
Release 4
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3.4.2.1 - 32K TO 256K BY 16 EPROM IN DIP

CAPACITY—32K TO 256K WORDS OF 16 BITS,
PACKAGE—40 PIN DIP, 0.6 WIDE
PIN ASSIGNMENTS—Fig. 3.4.2-1

3.4.2.2 - 32K TO 256K BY 16 EPROM IN SCC

CAPACITY—32K TO 256K WORDS OF 16 BITS,
PACKAGE—44 PAD (PIN) RCC, 0.650" X 0.650"
PIN ASSIGNMENTS—Fig. 3.4.2-2

3.4.2.3 - 16K TO 256K BY 16 ADDRESS/DATA MX EPROM IN DIP

CAPACITY—16K TO 256K WORDS OF 16 BITS,

LOGIC FEATURES—Address and Data MULTIPLEXED onto common pins.
PACKAGE-—28 PIN DIP, 0.6“ WIDE

PIN ASSIGNMENTS—Figs. 3.4.2-3

3.4.2.4 - 16K TO 256K BY 16 ADDRESS/DATA MX EPROM IN RCC

CAPACITY—16K TO 256K WORDS OF 16 BITS,

LOGIC FEATURES—Address and Data MULTIPLEXED onto common pins.
PACKAGE—32 PIN (PAD) RCC, 0.450“ X 0.550"

PIN ASSIGNMENTS—Figs. 3.4.2—4

3.4.25-4MTO 128M BY 16 EPROM or OTP IN DIP AND SOP

CAPACITY—4M, BM, 16M, 32M, 84M, 128M WORDS OF 16 BITS
PACKAGE—48 and 52 PIN DIP or SOF, 0.6“ WIDE
PIN ASSIGNMENTS—TFig. 3.4.2-5

3.4.26-512K and 1M BY 16 EPROM IN SCC
CAPACITY—512K & 1M WORDS OF 16 BITS
PACKAGE—44TERMINAL SCC, 0.650“ X 0.650"
PIN ASSIGNMENTS—Fig. 3.4.2-6

3.4.2.7 - 64K TO 256K BY 16 EPROM IN TSOP-1

CAPACITY—64K, 128K & 256K WORDS OF 16 BITS
PACKAGE—48 PIN TSOP-1 12 mm X 20 mm, PP=0.5 mm
- PIN-ASSIGNMENTS—Fig. 3.4.2-7

Release 4
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2sek x 16 EPROM A Ajar AT A A A AT A A ATAA A A AAAAAAARIAIA
swocsesmon |1 0ed LU LT LT
64K X 16 EPROM [NC [VCC} P | NC [A1S|A 14| A13]A12| NU JAT1]A10] A9 [VSS| AB | A7 [ AS NUJAS [ Ad | A3 | A2 | AT [ AD [NC
FEAARRMNMAMRMMRAMARREEAACREARMRETD
®

48 PIN

TSOP1

12mm X 20mm
PIN PITCH = 0.5mm

TOP VIEW

Release 4

FIGURE 3.4.2-7
64K BY 256K BY 16 EPROM IN TSOP-1
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3.7 Static Random Access Memory (SRAM) e

The following SRAM standards were developed by Committees 42.1 and 42.3. The devices described
are compatible with one of several logic circuit families as defined. The device standards require that
the memory devices must operate with signal levels and power supply voltages that are consistent with
those used in the logic family(s) specified. The nominal power supply voltages for the three families in
use are as follows:

TTL,VCC=5.0V
10K ECL,VEE=5.2V
100K ECL, VEE=45V

The standards described on this page are applicable to multiple device configurations as noted in the
individual standards.

3.7.1 = JTAG Extension to Revolutionary Pinout SRAM Devices
This standard establishes a convention to provide uniform guidance when it is desired to add the
IEEE 1149.1 Boundary Scan feature (JTAG) to a device with a pinout that follows the JEDEC SRAM
Revolutionary pinout (RPO, devices with redundant centered power pins). The convention shown if
Fig. 3.7-1 shows the convention for this addition. This convention applies to all existing and future
RPO SRAM devices in DIP, SOJ, TSOP2, and any other two—sided packages that might be used in
the future.

Release 4
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Add IEEE 1148.1 Boundary—Scan (JTAG), as an option, to any existing or future two—sided JEDEC
Revolutionary SRAM pinouts by increasing package pin count by 4 as shown. Scan all of the origi-
nai signal pins clockwise starting from TDI.

TAG ENHANCED DEVICE PACKA

BASIC DEVICE PACKAGE

|
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|

{1 C L

L Ll 1] O O L]

L L Ll 1] O 3 |8 11

' C m

A ot e o |V ==

I L_L OPIN P L

: i Rig= DIP o L]
oLl 1] OsOod P L1l .

| Wi —
li\_—m--“- / l""*'-~\
I - — =T~
|~ ~ B [

! MEmYEs =NEININ

| BiNin= win il i

! - 0 L]

{ L4 O ] |

| Baia ol E i j ;. ---—-_-
LT o «NININ
b LT Qesemeseen FLCTT°] Y

TD1# C H TDO|
el e
1" v0ewiEW [~~~ """ "7

# — These pins are JTAG specific pins defined in |IEEE Std. 1149.1

FIGURE 3.7-1

JTAG ADDITION TO REVOLUTIONARY PINOUT SRAM
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3.7.1.1 - .25K & 1K BY 1 TTL SRAM IN DIP
CAPACITY—.25K & 1K WORDS OF 1 BIT
PACKAGE—16 PIN DIP, 0.3 WIDE
PIN ASSIGNMENT—Fig. 3.7.1-1
This standard was developed by Committee 42.1.

3.7.1.2 - .25K & 1K BY 1 TTL SRAM IN SCC
CAPACITY— 25K & 1K WORDS OF 1 BIT
PACKAGE—20 PIN (PAD) SCC, 0.350* X 0.350"
PIN ASSIGNMENT—Fig. 3.7.1-2
This standard was developed Committee 42.1.

3.7.1.3-4K TO 2M BY 1 TTL SRAM FAMILY IN DIP

CAPACITY—4K, 16K, 84K, 256K, 1M, 2M WORDS OF 1 BIT
PACKAGE—18, 20, 22, 24, or 28 PIN DIP, 0.3% or 0.4" wide or UNDEFINED
PIN ASSIGNMENT—Fig. 3.7.1-3

3.7.1.4 - 16K BY 1 TTL SRAM IN RCC
CAPACITY—16K WORDS OF 1 BIT
PACKAGE—20 PAD (PIN) RCC, 0.290" x 0.425"
PIN ASSIGNMENT—Fig. 3.7.1—4

3.7.1.5 - 64K BY 1 TTL SRAM IN RCC
CAPACITY—64K WORDS OF 1 BIT
PACKAGE—22 PAD (PIN) RCC, 0.290" X 0.490"
PIN ASSIGNMENT—Fig. 3.7.1-5

3.7.1.6 — 16K TO 2M BY 1 TTL SRAM IN SOJ
CAPACITY—16K, 64K, 256K, 1M, 2M WORDS OF 1 BIT
PACKAGE—24 or 28 PIN SOJ, 0.3* or 0.4” wide or UNDEFINED
PIN ASSIGNMENT—Fig. 3.7.1-6

| 3.7.1.7 - 256K TO 16M BY 1 TTL SRAM AND 4M BY 1 SSRAM IN DIP, SOJ, AND TSOP-2
CAPACITY—256K, 1M, 4M, AND 16M WORDS OF 1 BIT
LOGIC FEATURES—OPTIONAL OUTPUT ENABLE FOR SOME DENSITIES
—SEPARATE DATA INPUT & OUTPUT PINS
—4M DENSITY PART APPROVED AS SYNCHRONOUS SRAM
PACKAGE—28 or 32 PIN SOJ, & TSOP2, 0.3, 0.4". or 0.5" WIDE with PP=0.05"
—28 0r 32 PIN DIP, 0.3", 0.4 with PP=0.1", or 0.6* with PP=0.07".

SPECIAL FEATURES—MILTIPLE CENTERED POWER PINS
PIN ASSIGNMENT—Fig. 3.7.1-7

3.7.1.8 - 256K BY 1 TTL SRAM IN RCC
CAPACITY—256K- WORDS OF 1 BIT -
PACKAGE—28 PAD (PIN) RCC, 0.350" X 0.550"
PIN ASSIGNMENT—Fig. 3.7.1-8

1 3.7.1.9-4M AND 16M SRAM, CONFIGURABLE TO X1 OR X4 IN DIP, SOJ, AND TSOP-2

CAPACITY—4M, 16M WORDS OF 1 BITOR 1M, 4M WORDS OF 4 BITS

LOGIC FEATURES—THE DATA INTERFACE CONFIGURATION MAY BE SET TO X1 OR

X4 UNDER CONTROL OF THE SIGNAL LEVEL TO A CONFIGURATION INPUT

PACKAGE—4M DENSITY, 32 PIN DIP, 0.6“ with PP=0.07"; 32 PIN SOJ and TSOP-2, 0.4"
I —16M DENSITY; 36 PIN SOJ AND TSOP-2, 0.5

PIN ASSIGNMENT—Fig. 3.7.1-9

Release 4
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Package Width
Device | SOJ | DIP |TSOP2
-ggzmgow “H0aT 1 0.0574
256K X1 | 0.3 | 03" | NA / 16M X 1 SRAMWITHG

okt ol e 16M X 1 SRAM W/O G
Pl Pirch 1 0.05°| 0.07° oa?é /
4AMX 1 04" | 06" | 04 4M X 1 SRAM or SSRAM

i 1M X 1 SRAM WITH G

16M X 1 0.5"

1M X 1 SRAMW/OG

256K X 1 SRAM

i
Ne |1 P el A
A2 A Jz] A Jas| A
e bl v el e
Al3 A Jast] A A
A |4 A A A
A |5 A A a2 A—1
e I — —— ﬁ
A |6 A A A
e ] e e e
A7 A A A
) t|s G el A |6 G
IVCCl 9 "S55 1251 *vSS |28| *vSS
VSS|1Q VGG *¥YeC vCC
D |11 Q |z3| Q Q
e | o -
" ok A A
A |13 A A A
A 114 A |0 A A
A -A-Je|-A |z} A
A A || A [21] A
Al NC{i7| A J2of A
A
NC 11 18] NC

* These power pins may be VCC OR VCCA (VSS OR VSSA) as & Manufacturer option
# NOTE: For the 4M X 1 devices, the pin assignments for pins 17 & 22
are different for the SRAM and SSRAM as follows.

For SRAM, P17 = NC, P22z A
For SSRAM, P17 =A, P22=CK

FIGURE 3.7.1-7

256K TO 16M BY 1 TTL SRAM AND SSRAM FAMILY IN DIP, TSOP2, AND S0OJ
Release 4
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256K X 1 SFIAH* Al ALl A |VCC| A
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9] [21]
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FIGURE 3.7.1-8
256K BY 1 TTL SRAM IN RCC

NC
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4M X 4 CONFIGURATION
Package Width
Dovice SoJ | DIP_|T50P2 / 16M X 1 CONEIGURATION
Pin'Pitch | 0.05%] 0.077| 0.05% 3
= T = 1M X 4 CONFIGURATION
16M OF | N& | 05 4M X 1 CONFIGURATION
el o A0 RPN LN
NC |1 Ne |1 . ! ] 36| A s A
A2A2A1A1E3291u:|32A32A35A35A
Al afs] a2l a2 [ ] | A fo1| A A [34] A
nanananaE jannmaaznssn
Als| A ls] A 4] A 4] [ jzsnzsasziasz‘ax
Alel Alel A s Als [:32,36:]12BA28A31A31A
R b Bl il ol Bl L PIN i Il ol ol o B
Ef(7|Aa|7| E|6|a el [] DIP [] [27| A |27| G [3s0] A |30 @
pa|s| E [8|pa|7| E |7 Esg‘lj:ﬁ&'zsmzﬂﬁzsm
vee|s|vee|s|vee|s |vee E CTsopP2 (] ﬁs vss [25] vss 2:|vss 28| VSS
vss |10l vss [to]vss |9 vss|e| [ ] Jo4| vee 24| vee [27] vee j27) vee
Do11nnno::L E jzaozsmzaozsm
W |1z|l W 12| W [: jzznzznzqnun
b i s il 0, FITY N EPR I . o
A 13| A |13] A |: :|21A21A-124A24A
A [14] A |14 A C ] |o| A j20[ A [23] A [23 A
----A-ts--nwi}-n-- E '-:|—--19 A 19| -a—|22| -a ‘22| A -
AU S R A S I B (0 o PN
A 16| A [16] A EYDPWE\V] 18] A 18| A |21] A |21] A
A 17l A [17] A [l szen [] 17| B [17| B [20] A J20] A
Nc [18] Nc |18 19| B [19] B
____,,_,__E 36 PIN j________

FIGURE 3.7.1-9

4M AND 16M CONFIGURABLE SRAM IN DIP, TSOP2, AND SOJ
Release 4
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3.7.2.1 -1K TO 256K BY 1 ECL. SRAM FAMILY IN DIP

CAPACITY—1K, 4K, 16K, 64K & 256K WORDS OF 1 BIT

ELECTRICAL INTERFACE—10K or 100K ECL

FAMILY—1K, 4K, 16K, & 256K = 10K & 100K ECL
—64K = 10K ECL

PACKAGE—16, 18, 20 OR 22 DIP, 0.4 WIDE

PIN ASSIGNMENT—Fig. 3.7.2-1

| 3.7.2.2-256K TO 16M BY 1 ECL SRAM AND 4M BY 1 SSRAM IN DIP, SOJ, AND TSOP-2

CAPACITY—256K, 1M, 4M, AND 16M WORDS OF 1 BIT
ELECTRICAL INTERFACE—10K or 100K ECL
LOGIC FEATURES—OPTIONAL OUTPUT ENABLE FOR SOME DENSITIES

—SEPARATE DATA INPUT & OUTPUT PINS

—4M DENSITY PART APPROVED AS SYNCHRONOUS SRAM
CAPACITY—256K, 1M, 4M, AND 16M WORDS OF 1 BIT
PACKAGE—28 or 32 PIN SQJ, & TSOP2, 0.3", 0.4". or 0.5" WIDE with PP=0.05"

—28 Or 32 PIN DIP, 0.3", 0.4" with PP=0.1", or 0.6" with PP=0.07".

SPECIAL FEATURES—MILTIPLE CENTERED POWER PINS

PIN ASSIGNMENT—Fig. 3.7.2-2

3.7.2.3 -64K AND 256K BY 1 ECL. SRAM IN FLATPACK

CAPACITY—64K, & 256K WORDS OF 1 BIT

ELECTRICAL INTERFACE—10K or 100K ECL

PACKAGE—22, OR 24 PIN FP, 0.535" WIDE, 0.030 LEAD PITCH
PIN ASSIGNMENT—Fig, 3.7.2-3

I 3.7.2.4 - 256K TO 16M BY 1 ECL SSRAM FAMILY IN DIP, SOJ, AND TSOP-2

Release 4

CAPACITY—256K, 1M, 4M, & 16M WORDS OF 1 BIT
ELECTRICAL INTERFACE—10K or 100K ECL
PACKAGE—28, 32, or 36 PIN SOJ, & TSOP2, 0.3 0.4". or 0.5" wide, PP=0.05"
—28 0r 32 PIN DIF, 0.3", 0.4" with PP=0.1", or 0.6" with PP=0.07".
SPECIAL FEATURES—MILTIPLE CENTERED POWER PINS
—DIFFERENTIAL CLOCKS
PIN ASSIGNMENT—Fig. 3.7.2—4
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256K X 1 ECL RAM

64K X 1 ECL RAM

16K X 1 ECL RAM

4K X 1 ECL RAM
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FIGURE 3.7.2-1

1K TO 256K BY 1 ECL SRAM FAMILY IN DIP
Release 1
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Page 3.7.2-6
Package Width
Device | SOJ | DIP | TsoPz
PmPitch | 0.05%.| 0.1% }0.05"
2s6kx1 ] 03 [0z | NA |/ 16M X 1 SRAM WITH G
MX1 | 04 | 04" | NA
PinPich. | 0.057 | 0.07% o.os:wﬁ/ 1541 SRAM WIOH
MX1 | 04
16MX1 | 05

4M X 1 SRAM or SSRAM
1M X 1 SRAM WITH G
1M X 1 SRAM W/O G J

nef1[ el w A
a 2] a[1] a|1|nc]s O Al Aol afsla
_AS--QA;:“zﬂlA‘iE uAuAmAnIE’_A_L::—
_Aﬁd NEDE A...i,:E_.‘.‘_i B A fo| A Jso] A oo A Jso] & ol A
A 5| A4 A4 A4 A3 A3 [] 25| A fas] A |2of A A | A
& |s| a[s| A [s|a[s|afa| & l+] O Al Al a ] Al A
A |7 ale|ale|als|als|als Eepmj"““:ff;l” E A:
Es|E|7|E|7(E[7|E|6|E 6] [ DIP [ G |n| A G Alnl G
e T o e e e e
vssjidvss wssavsssvsmvs;ks El - [O [#vecls|vec|s]vee wvee frr|vee
?53‘:&;# aihh d B bshehskcbiabie
_W—E;-;;-W-1W Wwngwpng [ ] W A o] A A—- ru A
AT A A A T O o nn
_A-"I-‘IL:-;--A—- 4 afhd afd A ha C L A A Az A
:‘:fj;-.;ﬂ Apd A —-E 3 A1 Dopvew [ 4 ] ift‘:‘ E -;_q
&1A1LA AHg AfdANd [ 2pn [J ‘sncﬁtnun¢ A fn) A
(A |1 A 14 A '3;1-($r 1 wsom [1 wr| NC s Al &
e HsewD M

* These power pins may be VCC OR VCCA (VSS OR VSSA) as a Manufacturer option

# NOTE: For the 4M X 1 devices, the pin assignments for pins 17 & 22
are different for the SRAM and SSRAM as follows.

For SRAM, P17 = NC,P22= A

For SSRAM, P17 = A, P22 =CK

FIGURE 3.7.2-2

256K TO 16M BY 1 ECL SRAM AND SSRAM FAMILY IN DIP, TSOP2, & SOJ
Release 4
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Page 3.7.2-7
64K X 4 ECL RAM
256K X 1 ECL RAM
/ 64K X 1 ECL RAM \

DD1LA1A1E° (] 22| & |2a] & e8| §
ot|2f af2f a2} ] [ [21] & f23] A Jz7| W |
'_Dz slwlslwl|s| (] || a |22 A J2s]| &
p3|al S|a}s|e| [ 22/24/28 PIN (] [19] & J21| & Jes| A
olsfofsdolyd  pmareack [ [Ajeis s
at | s]vec) e jvec| 6| [ [] [17|vee]19| A |23] a
veel7l a|7)la|7] [ 0.535" WIDTH ] |18| A |18|vee|2z] A
a|s| a|s| a|e] [ 0.030" PITCH [] {15| A 17| A J21|vee
asfef a o] a|s]| [ ] [14| & [18] & J20] A
A |10} a |10} a [10] [ TOP VIEW (] {13 A |15] A |1e] A
A ) a1 a || O 22PIN [] |12 & |14] A J18] A
A L_12 A |12 O 24 PIN B 13| A J17| A
A |13 o f: 0 18] A
1 L RO D - 1 [ ..

FIGURE 3.7.2-3

64K AND 256K BY 1 ECL RAM IN FP
Release 2
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Package Width
Device SQJ | DIP |TSOP2
PinPiich | 0.05°.]0,1" =|0.05 "
256K X 1 03" | 0.3 NA
IMX1 04" 04" NA
Pin Pitch /1 0057} 0.07° 2 D.05T 15

4aM X 1 04" | 06 04"

16M X 1 SSRAM

16M X 1 0.5 | NA 0.5"

4M X 1 SSRAM

1M X 1 SSRAM

Nl C by A
(4 2] 1 O B35 A
nen 2| A i'_' bd 4 |
Alal alal alal alzl O kd A
als| ald aleals] O e A |
_A 6| A .::-5 Ala [:28?&"3 ::1 A
al7|als] als|als| O] DIP (3 P4 A
SLFHELEE o o8 P 'y
vede|vedslvedsivedz| [ ] vssA
;s cvssavsss"\}ssm O ] E e
—D 11_0 ;-;-1-&_9 el [ ] o
w "E_\v—\f o] W ha| W o O i 14 K|
A 'E: ;-:-;J‘A il [ 1 B Ck b4 Tk
- _____A;T%j\_ 4 ahd afd [ m E E A
AR Ahd aDd apd [ 1 p A
4 hd A [d A hS A 4 ETc;:::ﬁwj 1 B A
e O e B I*n
Lo s RO O ssew HJ s

* These power pins may be VCC OR VCCA (VSS OR VSSA) as a Manufacturer option

256K TO 16M BY 1 ECL SSRAM FAMILY IN DIP, SOJ, & TSOP2

FIGURE 3.7.24

Release 4
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3.7.3.1 16BY 4, INVERTING AND NON INVERTING TTL SRAM IN DIP & SCC
CAPACITY--16 WORDS OF 4 BiTS

Page 3.7.3-3

LOGIC FEATURES--This part is available in DATA non inverting and invertino versions

There are two package versions of this part: one in DIP and the other in SCC

PACKAGE--16 PIN DIP, 0.300" WIDE
PIN ASSIGNMENT--Fig. 3.7.3-1
PACKAGE--20 PAD (PIN) SCC, 0.350" BY 0.350"

PIN ASSIGNMENT--Fig. 3.7.3-2
This standard was deveioped by Committee 42.1.

3.7.3.2 .25KBY 4 TTL SRAM IN DIP & RCC
CAPACITY--.25K WORDS OF 4 BITS
FAMILY-TTL
There are two versions of this part: one in DIP and the other in RCC
PACKAGE--22 PIN DIP, 0.400" WIDE
PIN ASSIGNMENT--Fig. 3.7.3-3
PACKAGE--28 PAD (PIN) RCC, 0.350" BY 0.550"

PIN ASSIGNMENT--Fig. 3.7.3-4
This standard was developed by Committee 42.1.

3.7.3.3 256 BY 4 TTL SRAM WITH G IN SCC
256 WORDS OF 4 BITS
LOGIC FEATURES—-SEPARATE DATA INPUT & OUTPUT PINS
PACKAGE--24 PAD (PIN) SCC, 0.4" X 0.4"
PIN ASSIGNMENT--Fig. 3.7.3-5
This standard was developed by Committes 42.1.

3.7.34 4KTOB4KBY 4 TTL SRAM WITHOUT G FAMILY IN DIP
4K, 16K, 64K WORDS OF 4 BITS
PACKAGE--20,22, or 24 PIN DIP, 0.3" WIDE
PIN ASSIGNMENT-Fig. 3.7.3-6

3.7.35 4KBYATTL SRAMIN RCC
CAPACITY--4K WORDS OF 4 BITS
PACKAGE--20 PAD (PIN) RCC, 0.290" BY 0.425"
PIN ASSIGNMENT--Fig. 3.7.3-7

3.7.36 4KTO 1M BY 4 TTL SRAM WITH G FAMILY IN DIP

4K, 16K, 64K, 256K, & IMWORDSOQOF4BITS. _ . . . ...

LOGIC FEATURES--Output Enable, G
PACKAGE--22, 24 PIN DIP, 0.3" WIDE
--28 PIN DIP, 0.4" WIDE
-32 PIN DIP, UNDEFINED
PIN ASSIGNMENT--Fig. 3.7.3-8

3.7.3.7 16K TO 256K BY 4 TTL SRAM WITH AND WITHOUT G FAMILY IN RCC
16K, 64K, 256K WORDS OF 4 BITS
LOGIC FEATURES--Optional Output Enable
PACKAGE--28 PAD (PIN) RCC, 0.350" X 0.550"
PIN ASSIGNMENT--Fig. 3.7.3-9

3.7.3.8 16KBY4TTL SRAMIN RCC
CAPACITY--16K WORDS OF 4 BITS
PACKAGE--22 PAD (PIN) RCC, 0.290" X 0.490"
PIN ASSIGNMENT--Fig. 3.7.3-10

Release 1
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Page 3.7.3-4

3.7.3.9-4KTO 1M BY 4 TTL SRAM WITH AND WITHOUT G FAMILY IN SOJ )
4K, 16K, 64K, 256K, & 1M WORDS OF 4 BITS
LOGIC FEATURES—Optional Output Enable for some densities
—COMMON DATA INPUT & OUTPUT PINS

PACKAGE—24 or 28 PIN SOJ, 0.3“ WIDE

—28 PIN SOJ, 0.4“ WIDE

—32 PIN SOJ, UNDEFINED
PIN ASSIGNMENT—Fig. 3.7.3-11

] 3.7.3.10 - 64K TO 4M BY 4 TTL SRAM IN DIP, SOJ, AND TSOP-2
CAPACITY—64K, 256K, 1M, AND 4M WORDS OF 4 BIT
LOGIC FEATURES—COMMON DATA INPUT & OUTPUT PINS
—OPTIONAL OUTPUT ENABLE FOR SOME DENSITIES

l PACKAGE—28, 32, or 36 PIN SOJ, & TSOP-2, 0.3", 0.4" or 0.5" WIDE with PP=0.05"
—28 Or 32 PIN DIPF, 0.3", 0.4" with PP=0.1", or 0.6" with PP=0.07".
SPECIAL FEATURES—REDUNDANT CENTERED POWER PINS
PIN ASSIGNMENT—Fig. 3.7.3-12

| 3.7.3.11 - 64K TO 4M BY 4 TTL SRAM WITH SEPARATE DATA VO IN DIP, SOJ, AND TSOP-2
CAPACITY—64K, 256K, 1M, AND 4M WORDS OF 4 BIT
LOGIC FEATURES—SEPARATE DATA INPUT AND QUTPUT PINS
—OPTIONAL OUTPUT ENABLE FOR SOME DENSITIES
I PACKAGE—232 or 36 or 40 PIN SOJ, & TSOP2, 0.3", 0.4". or 0.5" WIDE with PP=0.05"
-—32 Or 36 PIN DIP, 0.3, 0.4" with PP=0.1", or 0.6 with PP=0.07".
CAPACITY—32K, 64K, 128K, 256K WORDS OF 8 BITS
SPECIAL FEATURES—REDUNDANT CENTERED POWER PINS
PIN ASSIGNMENT—Fig. 3.7.3-13

| 3.7.3.12 - 64K TO 4M BY 4 SYNCHRONOUS SRAM (SSRAM) IN DIP, SOJ, AND TSOP-2 )
CAPACITY—64K, 256K, 1M, AND 4M WORDS OF 4 BIT
LOGIC FEATURES—SEPARATE DATA INFUT AND OUTPUT PINS
—OUTPUT ENABLE FOR ALL DENSITIES
l PACKAGE—232, 36, or 40 PIN SOJ, & TSOP2, 0.3% 0.4". or 0.5" WIDE with PP=0.05"
—32 or 36 PIN DIP, 0.3", 0.4" with PP=0.1", or 0.6 with PP=0.07".
SPECIAL FEATURES—REDUNDANT CENTERED POWER PINS
PIN ASSIGNMENT—Fig. 3.7.3-14

3.7.3.13- 4K AND 16K BY 4 CACHE TAG SRAM IN DIP AND SOJ

CAPACITY—4K, 16K WORDS OF 4 BIT
_ LOGIC FEATURES—OPTIONAL ASHYNCHRONOUS CLEAR INPUT
PACKAGE—4K X 4,22 PINDIP AND'SOJ, 0.3~~~ ~ == -
—16K X 4, 24 PIN DIP AND S0OJ, 0.3
PIN ASSIGNMENT—Fig. 3.7.3-15

3.7.3.14 — 4M AND 16M SRAM, CONFIGURABLE TO X1 OR X4 IN DIP AND SOJ
SEE PAR. 3.7.1.9 AND FIG. 3.7.1-9 FOR DETAILS OF THIS STANDARD

Release 4
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Release

JEDEC Standard No. 21-C
Page 3.7.3-15
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(AP ) SR () SN S - f— S - - s B kel £ EEE
Afel ale] al¢l a2l als [ 22PN j 2afvedzy a J2s] a f2s| a
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Aty afof al9f a 7] A (s 17| Nc(18{ ncfz0{ ncfof Ne
S b el | st e el ot [ o i it oo Wil g Wil s Wit
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4K X 4 IN 22 PIN, 0.300

16K X 4 IN 24 PIN, 0.300"

64K X 4 IN 28 PIN, 0.200"

256K X 4 IN 2B PIN, 0,400

1M X 4 IN 312 PIN, TBD

FIGURE 3.7.3-11
; 4K TO 1M BY 4 TTL SRAM WITH AND WITHOUT G FAMILY IN SOJ
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Package Width
Davice 50J | DIP |TSOP2

Fh'Pfidl ¥ 5.05-; DAETH 0050 4M X 4 SRAM WITHE

64K X 4 03" | 0.3" NA

256K X4 | 0.4 | 04 | NA 4M X 4 SRAMW/OG

‘Pin Pitch: |:0.05%7| 0.075
1MX4 04" | 0.6
4M X 4 05 | NA

1M X 4 SRAM and SSRAM WITH G

256K X § SRAMWITH G

256K X 4 SRAM W/OG

NC {1 _-—: T A
A 2] a |1] A |1 O A
a-;-;-l_: A C A fa1] A 1] A Al
Al als|als[als]aldal:] O 1 fo| A || A 5o A Jso| A o] A || & |
A s| A :-_A“:_A—:__a Alsl O ] —A 2| A || A foo] A [os] A |2 & |
:A:E:”-lAsAs o Al O ] As:;—:alaﬂ_ﬁ.h:-
'ErElEch'EsE“s- Ezwglﬁnsg Ga:z;-;zrn‘ar-han;-
pals|pa|s|pals|oals «|oals O ow O | ba [=| DO D |=| D0 )
vec|s vec] s vee] s [vee|s vee ] s [22] ves was s vss|
vss|rovss|s |vss|s [vss]s |vss] ] «vee -‘v_ocu-vcca-vuc'veczr';;
0 |11 DA 10| Da [10] D [10] DO | " pa nounuzmnoa;a-
@ ] W [ w || @ o] w ] o] A |- A J=| A |=l & |
& 5| A Jia| &[] & |vo] A | n A ry Ty
_A—:-;-u :‘1—: A |n A- ] Aol A ool A fao] & [ :_
'_ﬂ' _Hj_i-:id E_:E;-A 14] “A: 5 | —._A-jl E:_;-::h;n I-
Al A fis| & [is] & IB' A T} 15| A || A u—A 18 A:Ia: :-
—A_; _A_ % A_:';C_.ul —j ______ 1?HC. 17 ;;.'.‘ 17| A ; -A-
NC |1 10| NC

* These power pins may be VCC OR VCCA (VSS OR VSSA) as a Manufacturer optien
# NOTE: For the 1M X 4 devices, the pin assignments for pins 17 & 22
are different for the SRAM and SSRAM as follows.
For SRAM, P17 = NC,P22=A
For SSRAM, P17 = A, P22=CK

FIGURE 3.7.3-12

64K TO 4M BY 4 TTL SRAM FAMILY IN DIP, TSOP2, AND SOJ i
Release 4
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Page 3.7.3-17
Package Width L -
Device | SOJ | DIP |TSOP2 WS LARAN TN G
Pin Pitch > 0.05%} 0.1 | 005735 / 4M X 4 SRAMW/OG
64KX4 | 03" | 0.3 | NA =
e xi ] o [or | NA 1M X 4 SRAM WITH G
Pin Pitch - 0.057,:10.075:1 0,057 256K X 4 SRAM WITH G
MX4 | 04 | 06 | 0.4 —
aM X 4 05" | NA 05" 256K X 4 SRAMW/O G
/ 64K X 4 SRAMWITHG
waptf 4 et T CIEME TR0 CE
e
B A [1|ne O ;. . pdapsapda jn
A3 Afzl al2|afifat] O 3PN M A B2 Aps Aps APy ARY A
A4 A3l A 3] A f2]al2l O ] B1| A p1| A A A BY A A
A s alal alfalafs|alfs] O | :suLA :w| A B3 Aps afps Apda
A s A|s| a5 A (4 aile E32{,3|6'$40:| a'zsln A A B2 A A
£ |7 Els|E|s| E[s|E (5| O pp O Ty ApThi|Thacf
Do |8 po |7{ Do [7| Do |6 Do [6 ESgJ:I 27 D3 B0 D3 ol D3 pof D3
Qo |s ao (s aofejao|7(c0 (7] [Trsop-2[] 9 Q3 pof Q3 Py Q3
veeho vee|sfvee|s|vee|slveeis| [ ] vss 28] vss
vss|t1 vssiovsspovss|ofvssiel [ iE| wvoe 7] vee
alft 1] @1 |11] a1 i1 o1|1 u-rt_ C ] Q2 pel Q2
D1t D1 {12 D1 12 D1 [11 D1 j11| [ ] D2 p4 D2
THFHVHTHTETE O P EHE
LAY A4 AR ARy ARy [T . . ARy A
A fig A Al A [14 A ng [} TOPVIEW M 2 A A
A N7 Aftel Afie AJIS Aps [ ] A A 1
Ag A7l A h7l A 1g A h Easz: A A
Al A NC‘lEI O il ] I19|7A1G1A1
i O _wew H

* Thase power pins may ba VCC OR VCCA [VES OR VS5A) as a Manulacturer option

FIGURE 3.7.3-13

64KTO4MBY 4 TTL SRAM FAMILY WITH SEPARATE DATAI/O IN DIP, TSOP2, AND S0J
Release 4
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Page 3.7.3-18
Package Width / AR SO

Device SOJ | DIP | TSOP2 )

Pin Pitch {0057 ] 017 | 0057 1M X 4 SSRAM

64KX4 | 03 | 03" | NA

256K X4 | 04" | 0.4" | NA 25-« X 4 SSRAM

Pin Pitch . | 0.05% | 0.07%: ] 0.05°. %

1IMX 4 04" | 06" | 04" 64K X 4 SSRAM

IMX4 | 05 | NA | 05
NC {1 ; 40| A
A l2] a |1]nc s :[:3"'": xauna:ln
A3A2A2A1E32P|ND32|4N35A35A38A
e el e e e e e e e e e e ] S
A4A3A3A2E j31A34A34A3?A
Als| alal ale| a3 [ ] |l A |53 A Ja3| A fas| A
Alsl als] als]| A |4 Eazglifoj aunannss'a
El7|Ele| Ele| Els| O pIP :123'5‘31'531'634['6
I N S B N SOJ Lo )
po|e| oo 7| oo|7{ pofs| [ Py ] |e7| 3 fso| o3 [30f 03 33 D3
oo [s]| ao 8] ao s a0 [7| [JTSOP-2 [ || o3 fes| @3 oo @3 fs2] @3
vec|tof vec| o | vee|ofveeis| [ ] [25| ~ves |28 ~vss [28] ~vss [31] vss
e o o e s o e —— s = e w— — o
vss|11] vsslio| vss m* vss|s| [ ] o] vec f27] vec [e7] vee 3u| wee
- RN P —— S E— - -— [
a1 [12] a1 [11| a1 || a1 |0 |: ] |2 c2 28 mmsmzs‘m
p1 |13 o1 |12} o1 12| o1 || [ j zzmizszjmzs D2
'v'quuJW 13| W 2] [ ] Jo1| o o4| o [24] K Jo7| K
Afis| A4l A g A hi3 [ ] o A |l A
A |6l A |ts| A 15| A e[| TOPVEW | 19|_ A A
Awnﬂsnxsf.\ﬁl: ] e A
A |18] A |17] A |17 A 1ei (N oni ] 7
A 19| A [18] NC |18 O sem ]
NC |20 e ]

* Thase pawer pns may be VCC OR VCCA (VSS OR VSSA) as & Manutaciurer option

FIGURE 3.7.3-14

64K TO 4M BY 4 SYNCHRONOUS SRAM (SSRAM) FAMILY IN DIRSOJ,AND TSOP-2

Release 4

Jedec 0007725

46

jx0056-046 |



N

JEDEC Standard No. 21-C

3.7.4.1 — .25K AND 1K BY 4, 100K ECL SRAM IN DIP AND SFP Rags 3443

CAPACITY—256, WORDS OF 4 BITS

ELECTRICAL INTERFACE—100K ECL

There are two versions of this part: one in SFP and the other in DIP
PACKAGE—24 PIN DIP, 0.4 WIDE

PIN ASSIGNMENT—Fig. 3.7.4-1

PACKAGE—24 PIN SFP, 0.380" BY 0.380"

PIN ASSIGNMENT—Fig. 8.7.4-2

This standard was developed by Committee 42.1.

3.7.4.2- 1K TO 16K BY 4, 10K & 100K ECL SRAM IN DIP

CAPACITY—1K, 4K, & 16K, WORDS OF 4 BITS
ELECTRICAL INTERFACE—10K or 100K ECL
—USES 100K ECL CENTERED POWER PINS
PACKAGE—1K in 24 PIN DIP, 0.4 WIDE
—4K & 16K in 28 PIN DIP, 0.4“ WIDE
PIN ASSIGNMENT—Fig. 3.7.4—-1
This standard was developed by Committee 42.1.

3.7.4.3 - 25K TO 16K BY 4, 10K & 100K ECL SRAM FAMILY IN DIP

CAPACITY—256, 1K, 4K, 16K WORDS OF 4 BITS

ELECTRICAL INTERFACE—10K ECL
—USES 10K ECL CORNERED POWER PINS
—4K part, also 100K ECL

PACKAGE—.25K & 1K, 24 PIN DIP, 0.4“ WIDE

—4K & 16K, 28 PIN DIP, 0.4“ WIDE
PIN ASSIGNMENT—Fig. 3.7.44
This standard was developed by Committee 42.1.

3.7.44-16K BY 4,10K & 100K ECL SSRAM IN DIP

CAPACITY—16K, WORDS OF 4 BITS
ELECTRICAL INTERFACE—10K or 100K ECL
—USES 100K ECL CENTERED POWER PINS
PACKAGE—32 PIN DIP, 0.4“ WIDE
THESE DEVICES CONTAIN BUILT iN WRITE CYCLE TIMING
. PIN ASSIGNMENT—Fig. 3.7.4-5
This standard was developed by Committee 42.1.

] 3.7.4.5- 64K TO 4M BY 4 ECL SRAM IN DIP, SOJ, AND TSOP-2

CAPACITY—64K, 256K, 1M, ANDAMWORDSOF4BIT
LOGIC FEATURE—COMMON DATA INPUT & OUTPUT PINS
—OPTIONAL OUTPUT ENABLE FOR SOME DENSITIES

ELECTRICAL INTERFACE—ECL

PACKAGE—28, 32, or 36 PIN SQJ, & TSOP-2, 0.3, 0.4". or 0.5" WIDE with PP=0.05"
I —28 0r 32 PIN DIP, 0.3", 0.4" with PP=0.1", or 0.6 with PP=0.07".

SPECIAL FEATURES—MULTIPLE CENTERED POWER PINS

PIN ASSIGNMENT—Fig. 3.7.4-6

I 3.7.4.6 - 64K TO 4M BY 4 ECL SRAM WITH SEPARATE DATA VO IN DIP, SOJ, AND TSOP-2

CAPACITY—64K, 256K, 1M, AND 4M WORDS OF 4 BIT
LOGIC FEATURES—SEPARATE DATA INPUT AND OUTPUT PINS
—OPTIONAL OUTPUT ENABLE FOR SOME DENSITIES

ELECTRICAL INTERFACE—ECL
PACKAGE—32, 36, or 40 PIN SQJ, & TSOP-2, 0.3%, 0.4". or 0.5" WIDE with PP=0.05"

~—32 or 36 PIN DIP, 0.3", 0.4" with PP=0.1", or 0.6" with PP=0.07".
SPECIAL FEATURES—MULTIPLE CENTERED POWER PINS
PIN ASSIGNMENT—Fig. 3.7.4~7

Release 4
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I 3.7.4.7 - 64K TO 4M BY 4 ECL SYNCHRONOUS SRAM (SSRAM) IN DIP, SOJ, AND TSOP-2

CAPACITY—64K, 256K, 1M, AND 4M WORDS OF 4 BIT
LOGIC FEATURES—SEPARATE DATA INPUT AND OUTPUT PINS
—OUTPUT ENABLE FOR ALL DENSITIES
ELECTRICAL INTERFACE—10K or 100K ECL
I PACKAGE—32, 36, or 40 PIN SOJ, & TSOP-2, 0.3% 0.4". or 0.5 WIDE with PP=0.05"
—32 or 36 PIN DIP, 0.3", 0.4” with PP=0.1", or 0.6* with PP=0.07".
SPECIAL FEATURES—REDUNDANT CENTERED POWER PINS
PIN ASSIGNMENT—Fig. 3.7.4-8

3.748 -64K BY 4 ECL SRAM IN FP

CAPACITY—64K WORDS OF 4 BITS

LOGIC FEATURES—SEPARATE DATA INPUT AND OUTPUT PINS
ELECTRICAL INTERFACE—10K or 100K ECL

PACKAGE—28 PIN FP, 0.535" WIDE, 0.030" LEAD PITCH

PIN ASSIGNMENT—Fig. 3.7.4-9

3.7.4.9 - 256K BY 4/512K BY 2 RECONFIGURABLE SRAM IN DIP & SOJ

CAPACITY—256K WORDS OF 4 BITS OR 512K WORDS OF 2 BITS
LOGIC FEATURES—RECONFIGURABLE CAPACITY & DATA INTERFACE
ELECTRICAL INTERFACE—10K or 100K ECL

PACKAGE—32 PIN DIP or SOJ, 0.4 wide

SPECIAL FEATURES—REDUNDANT CENTERED POWEH PINS

PIN ASSIGNMENT—Fig. 3.7.4-10

I 3.7.4.10 - 64K TO 4M BY 4 SRAM FAMILY IN DIP AND SOJ IN DIP, SOJ, AND TSOP-2

CAPACITY—84K, 256K, 1M, AND 4M WORDS OF 4 BIT
LOGIC FEATURES—SEPARATE DATA INPUT AND OUTPUT PINS
—BIT SELECTION
ELECTRICAL INTERFACE—10K or 100K ECL
' PACKAGE—36 or 40 PIN S0J, & TSOP-2, 0.3, 0.4". or 0.5" WIDE with PP=0.05"
—36 or 40 PIN DIP, 0.3", 0.4” with PP=0.1", or 0.6 with PP=0.07".
SPECIAL FEATURES—REDUNDANT CENTERED POWER PINS
PIN ASSIGNMENT—Fig. 3.7.4-11

I 3.7.4.11-64K TO 4M BY 4 SSRAM FAMILY IN SIP AND SOJ IN DIP, SOJ, AND TSOP-2

CAPACITY—64K, 256K, 1M, AND 4M WORDS OF 4 BIT
LOGIC FEATURES~—SEPARATE DATA INPUT AND OUTPUT PINS

—DIFFERENTIAL CLOCKS

. ELECTRICAL INTERFACE—10K or 100K ECL
I PACKAGE—32, 36, or 40 PIN SOJ, & TSOP-2, 0.3% 0.4". or 0.5" WIDE with PP=0.05"

—32 or 36 PIN DIP, 0.3", 0.4" with PP=0.1", or 0.6" with PP=0.07".
SPECIAL FEATURES—REDUNDANT CENTERED POWER PINS
PIN ASSIGNMENT—Fig. 3.7.4-12

] 3.7.4.12-64K TO 4M BY 4 SSRAM FAMILY IN SIP AND SOJ IN DIP, SOJ, AND TSOP=-2

CAPACITY—64K, 256K, 1M, AND 4M WORDS OF 4 BIT
LOGIC FEATURES—SEPARATE DATA INPUT AND OUTPUT PINS
—BIT SELECTION
ELECTRICAL INTERFACE—10K or 100K ECL
PACKAGE—385, 40, or 44 PIN S0J, & TSOP2, 0.3, 04" or 0.5" wide
—36, 40, or 44 PIN DIP, 0.3, 0.4°, or 0.6“ wide..
PACKAGE~-36, 40, or 44 PIN SQJ, & TSOP-2, 0.3°, 0.4". or 0.5" WIDE with PP=0.05"
—36 or 40 PIN DIP, 0.3", 0.4" with PP=0.1", or 0.6" with PP=0.07".
SPECIAL FEATURES—REDUNDANT CENTERED POWER PINS

PIN ASSIGNMENT—Fig. 3.7.4-13
Release 4
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Package Width
Device soJ | DIP |TsoP2
Pin Pitch | 0.05> | 0.1 | 0.05" 1§
6dKXa | 03 | 03 | NA

JEDEC Standard No. 21-C
Page 3.7.4-89

256K X4 | 04" | 047 NA

4M X 4 SRAM WITH G

Pin Pitch 7} 0.05" | 0.077+] 0.057 /
Mx4 [ o4 |05 [ 04

&M X 4 SRAM W/O G

4AM X 4 0.5* NA

1M X 4 SRAM WITH G

256K X 4 SRAM WITH G

256K X 4 SRAM W/O G

64K X 4 SRAMWITH G
i A oo T . I
el o *™ 0O I
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vee|s vee|s [vee]s|vee|sfvee]zfveelz| [ SOJ [ ~ves 22} -vee P8 vee 25| -ve 25 ~vee 28] ves
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* These power pins may be VCC OR VCCA (VSS OR VS5A) as a Manufacturer option
FIGURE 3.7.4-6
64K TO 4M BY 4 ECL SRAM FAMILY IN DIP, SOJ, AND TSOP-2

Release 4

Jedec 0007728

{x0056-049 |
49



JEDEC Standard No. 21-C
Page 3.7.4-10

Package Width e —
Device | SOJ | DIP | TSOP2 4M X 4 SRAM WITHG
Pin Piwh | 0.05~ | 01~ ] 0.05" .-
B4KX4 | 0.3° | 02 | NA
256KX4 | 0.4 | 04" | NA / 1M X 4 SRAM WITH G
Pin Plich, | 0.05" | 0.07" | 0.05

4M X 4 SRAM W/O G

X8 T oF | o 256K X 4 SRAM WITH G
amxa4 05" | NA | 05 256K X 4 SRAM W/O G
mxx;snmwmi?s\
neft L L tEIem )y v f p WA
Ry S NS N i Sy S S (R — ——— T C— S
Al2]l a 1] a|t]nc|e ¢ ;[:35“"':]; ' 3&{:&]35];\ 3 A
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_A E_A 4| A 4—;—:':"3": ? C ] P APuIA : A_
A 6| A (5[ A|s| A 5| A |4 A4 [:32}35"403 A - A
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* These power pins may be VCC OR VCCA (VSS OR VSSA) as a Manufacturer option

FIGURE 3.7.4-7

64K TO 4M BY 4 ECL SRAM WITH SEPARATE /O FAMILY IN DIP, SOJ, AND TSOP-2
Release 4
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Page 3.7.4-11
/ 4M X 4 SSRAM
Package Width
Device S50J | DIF | TSOP2 1M X 4 SSRAM
Pin Pitch =] 0057|0472 005%1:
64K X 4 0.3" 0.3" NA 256K X 4 SSRAM
256K X4 | 04" | 0.4" | NA
P Pich .| 0.05°41] 0.07| 0.0534 RBSFE BN
IMX 4 04 | 06" | 04
aMx4 | os | Na | 05 | / SR R [ N N
NG |1 . ! v O 0:PH ] ! g 40| A
e e e —— [RRSRpE (P —— o e e b e e p——
A [2] & [1]ne s e 1 =™ 0 unsix\afla
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| o el PIN _I_._.- e Sl o el
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— B e e = —
vee 1o vee|e | vee) 9| vee - 25| ~vee [28] ~vee |28 ~ve= [31
VEE (11| VEE |10| VEE |[10] VEE O 24| ~vec 27| ~vec |27] ~vec [30
F 23
|'_' 22
i 21
e |20

Lt uuuugooouogoooOog

e e e et et

* These power pins may be VCC OR VCCA (VEE or VEEA) as a Manutacturer option

FIGURE 3.7.4-8

64K TO 4M BY 4 ECL SSRAM FAMILY IN DIP, SOJ, AND TSOP-2
Release 4
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64K X 4 ECL RAM
256K X 1 ECL RAM
64K X 1 ECL RAM

N\
i

#
po|i1fal1]al1] OO ] j22| A Ja4| A 28] §
mzaanm’:E j;;'AZSAZYTV
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A2l A2 _E ......... 24PN | g ______ 13] A 17| A |
Ay 0. ] 1] A
o). — O 2PN . s o/l
FIGURE 3.7.4-9
64K AND 256K BY 1 ECL RAM
64K BY 4 ECL RAM
IN FLATPACK
!
Release 2
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512K X 2 ECL RAM
256K X 4 ECL RAM

at{ A | []1 32:] A H
et A | []2 31:] | A [
- A | [J3 o] | A [
et{ A | [ 2] | A
<{5| [Js 32PIN =[] [a >
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-{ A | []1s 18] | A |
el - 6 pvew TH (A ™
Multi=function Pin Truth Tabie
Function vs. Mode Select Pin (11) Laval
Pin 11 Level/Function > VEE/ D1 VEE /B
RAM Organization 256K X 4 512KX 2
Pin #
et D0 N
7 o9 =3
10 Qi o) .
11 D1 B (VEE)
2 D2 R1
= Q2 a1
28 a3 ol
2z D3 A18
FIGURE 3.7.4-10
256K X 4 or 512K X 2 CONFIGURABLE SRAM
IN SOJ & DIP
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Package Width

Device 80J | DIP | TSOP2

Pin Pitch | 0.05% |01 i oo5T
B4K X 4 0.3" | 0.3 NA 4M X 4 SRAM

256K X 4 SRAM

iMX 4 04" | 06" 0.4"

256KX4 | 04" | 04" | NA / e
Pin Pifch | 0.05% 1 0.077 } 0.05%:;

4M X 4 0.5 NA 0.5"

NC 1| NC |1 ! E e ] ; 4l NC
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.\.-re;;\:z;:-v;ls.:c;ssw O ] -; s e

(o1 bd o1 C ] a2 bd oz bd a2

02 bd 02 b 02

B EEENE]

d b R .

[ ) kA A kd A Rd A Rd 4|
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CToPVEW T bd A bd A bd A B4 4 |
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* These power pins may be VCC OR VCCA (VSS OR VSSA) as a Manutfacturer option

FIGURE 3.7.4-11

64K TO 4M BY 4 BIT SELECTABLE ECL SRAM FAMILY IN DIP, SOJ, AND TSOP-2 )
Release 4
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Package Width
Device SQJ | DIP | TSOP2
PinPitch-{ 0.08" | 0.1%:--1 0.08"""
64K X 4 0.3" 03" NA
256K X 4 04" 0.4" NA

PinPiich | 005" | 007 | 0057 .
Mxa | o0& | 06 | 04 A X4 SSRAM
x4 o5 | NA | 05 1M X 4 SSRAM

256K X 4 SSRAM

NC |1 - :—- KO A
_A 2] A A A A
BOECAE) S
ala| alal ala| A2 Apd Apr A
A |s| & 4] A [4] A9 Abd Abd A
Bt 2l R et PRl e [l
als|l Als| als| A« Abd Apd A
£ [7| E e E[6] E s b A b1l A B4 A |
0o |s| Do |7] Do|7] Dole 03 bd 03 bq 03]
0] oo || ao 8| ao 7] a3 bd a3 b4 o3|
vedidveds|ved sfveds| ~veepd ~esp vee|
veehi|veshdveshdvedo ~veokq ~eckd ver]
a1 i o1 hd azbd cz2bd oz
b1 o1 [ 02 p4 02 g 02|
w 1; :-c_K _OK EK-
A 13 d & '-EK |

Il LHHA
A I 1 APkl Apga
A |18 A_tau A A
"R
e fr

* These power pins may be VCC OR VCCA (VEE or VEEA) as a Manufacturer option

FIGURE 3.7.4-12

64K TO 4M BY 4 ECL SSRAM FAMILY IN DIP, SOJ, AND TSOP-2
Release 4 ; -
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Package Width
i J
D-e\nce 50, 1 DiP . TSOF'.“! 4N X 4 SSRAM
PinPiich | 0.05%:].01% ] 0057. ¢
64K X 4 0.3 | 0.3 NA 1M X 4 SSRAM
256K X 4" 4"
2 ol Bs, o o 256K X 4 SSRAM

P piich -] 0.05~ 0.07%] 0.05%. -
1IMX 4 04" 0.6" 0.4"
aMX 4 0.5" NA 0.5"

64K X 4 SSRAM

Nl :__ : ; -E—-_'*“_PT;‘_:-] ' T T ke
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St s hdsipdsipd O slYE Shd 5|
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* These power pins may be VCC OR VCCA (VSS OR VSSA) asa Manufacturer option

FIGURE 3.7.4-13
64K TO 4M BY 4 BIT SELECTABLE ECL SSRAM FAMILY IN DIP, SOJ, AND TSOP-2 |

Release 4
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3.7.5.1-64 BY 9 TTL SRAMIN SCC
CAPACITY—64 WORDS OF 9 BITS
PACKAGE—28 PAD (PIN) SCC, 0.450" X 0.450"
PIN ASSIGNMENTS—Fig. 3.7.5~1
This standard was developed by Committee 42.1.

3.752-1K & 2K BY 8 TTL SRAM IN DIP
CAPACITY—1K, 2K WORDS OF 8 BITS
PACKAGE—24 PIN DIP, 0.6* WIDE
PIN ASSIGNMENT—Fig. 3.7.5-2

3.7.5.3-2K & 4K BY 8 TTL SRAM IN RCC
CAPACITY—2K, 4K WORDS OF 8 BITS
PACKAGE—32 PAD (PIN) RCC, 0.450“ BY 0.550"
PIN ASSIGNMENT—Fig. 3.7.5-3
These parts are CC equivalents of 24 Pin DIP devices.

3.7.54-2KTO 32K BY 8 TTL SRAM FAMILY IN DIP & SOJ,
CAPACITY—2K, 4K, 8K, 16K, & 32K WORDS OF 8 BITS,
PACKAGE—28 PIN DIP, 0.6 WIDE
—28 PIN DIP, 0.3 WIDE OPTIONAL FOR BK & 32K DEVICES
PIN ASSIGNMENT—Fig. 3.7.5-4

3.7.5.5-.5K TO 32K BY 8 TTL SRAM FAMILY IN RCC
CAPACITY—.5K, 1K, 2K, 4K, 8K, 16K, 32K WORDS OF 8 BITS
PACKAGE—32 PAD (PIN) RCC, 0.450“ BY 0.550"
PIN ASSIGNMENT—Fig. 3.7.5-5

I 3.7.5.6 - 32K TO 512K BY 8 TTL SRAM FAMILY IN SOJ or TSOP-2,
CAPACITY—32K, 128K, 256K, 512K WORDS OF 8 BITS,
PACKAGE—28 OR 32 PIN S0OJ, 0.3", 0.4* WIDE OR NOT DEFINED

I —32 PIN TSOP-2 (see Fig. 3.7.5-6 for package approvals)
PIN ASSIGNMENT—Fig. 3.7.5-6

3.7.5.7 - 64K TO 512K BY 8 TTL SRAM FAMILY IN DIP,
CAPACITY—64K, 128K, 256K, 512K WORDS OF B BITS,
PACKAGE—32 PIN DIP, 0.6* WIDE
PIN ASSIGNMENT—Fig. 3.7.5-7

3.7.5.8 - 32K TO 256K BY 9 TTL SRAM FAMILY IN DIP,
-CAPACITY—32K; 64K128K-256K-WORDS-OF-9 BITS,- - ——
PACKAGE—32 PIN DIP, 0.6* WIDE
—OPTIONAL 32 PIN DIP & SOJ, 0.3 WIDE FOR 32K DEVICE
PIN ASSIGNMENT—Fig. 3.7.5-8

] 3.7.5.9-32K TO 2M BY 8 AND 512K TO 2M BY 9 TTL SRAM IN DIP, SOJ, AND TSOP-2
CAPACITY—32K, 128K, 512K, 2M WORDS OF 8 BIT AND 512K, 2M WORDS OF 9 BITS
LOGIC FEATURES—COMMON DATA INPUT & OUTPUT PINS
—OUTPUT ENABLE FOR ALL DENSITIES
l PACKAGE—32, 36, or 40 PIN SOJ, & TSOP-2, 0.3% 0.4". or 0.5" WIDE with PP=0.05"
—32 or 36 PIN DIF, 0.3, 0.4" with PP=0.1", or 0.6“ with PP=0.07".
SPECIAL FEATURES—MULTIPLE CENTERED POWER PINS
PIN ASSIGNMENT—Fig. 3.7.5-9

Release 4

Jedec 0007736

ix0056-057 |



JEDEC Standard No. 21-C
Page 3.7.54

3.7.5.10 - 32K and 128K BY 8 TTL SSRAM IN DIP AND SOJ )
CAPACITY—32K, & 128K WORDS OF 8 BIT
LOGIC FEATURES—SEPARATE DATA INPUT & OUTPUT PINS
—OUTPUT ENABLE
PACKAGE—40 PIN DIP, 0.6* wide
—40 PIN SOJ, UNDEFINED
SPECIAL FEATURES—MULTIPLE CENTERED POWER PINS
PIN ASSIGNMENT—Fig. 3.7.5~10

3.7.5.11 - 2K TO 32K BY 9 DPSRAM FAMILY IN 68 SCC
CAPACITY—2K, 8K, 32K WORDS OF 3 BITS,
LOGIC FEATURES—Two identical access ports
PACKAGE—68 PAD (PIN) SCC, 0.950“ X 0.950"
PIN ASSIGNMENT—Fig. 3.7.5-11
This part contains two identical ports for access to the storage array. These ports include full
sets of address, data, and control signals.

3.7.5.12-32K BY 9 CACHE SRAM IN 44 SCC
CAPACITY—32K WORDS OF 9 BITS,
LOGIC FEATURES—Internal CACHE data compare logic
PACKAGE—44 TERMINAL SCC, 0.500“ X 0.500"
PIN ASSIGNMENT—Fig. 3.7.5~12
This part contains specialized logic functions which allow it to be used to implement the CACHE
memory function conveniently.

3.7.5.13- 128K BY 8 SRAM IN TSOP1
CAPACITY—128K WORDS OF 8 BITS ;
PACKAGE—32 PIN TSOP1, 20 mm X 8 mm, 0.5 mm PIN PITCH )
PIN ASSIGNMENTS—Fig. 3.7.5-13

3.7.5.14 - 128K BY 8 & 9 SSRAM IN SOJ
CAPACITY—128K WORDS OF 8 BITS
PACKAGE—32 PIN SOJ, 0.400°
PIN ASSIGNMENTS—Fig. 3.7.5-14

3.7.5.15-1K AND 2K BY 8 DPSRAM FAMILY IN 48 DIP
CAPACITY—1K, 2K WORDS OF 8 BITS,
LOGIC FEATURES—Two identical access ports
PACKAGE—BPINDIP,OB00* ™ ———————

PIN ASSIGNMENT—Fig. 3.7.5-15
This part contains two identical ports for access to the storage array. These ports include full sets of address, data, and control

signals.
3.7.5.16 - 128K TO 512K BY 8 SRAM FAMILY IN 32 CDSO-N
CAPACITY—128K, 256K, 512K WORDS OF 8 BITS,
PACKAGE—232 PIN LEADLESS CERAMIC SO, 0.400"

PIN ASSIGNMENT—Fig. 3.7.5-16
This family of parts is based on the evolutionary SRAM pinout family described in Sec. 3.7.5.7

3.7.5.17 - 128K TO 512K BY 8 & 9 SSRAM AND 128K BY @ SRAM IN 33 DIF, TSOP2, AND SOJ
I CAPACITY—128K & 512K WORDS OF 8 OR 9 BITS,
LOGIC FEATURES—Both Synchronous and Asynchronous versions of the 128K part
PACKAGE—236 PIN DIP, TSOP2, or SOJ, 0.400“ or 0.600",
I — See Fig. 3.7.5-17 for specific package approvals and dimensions.

PIN ASSIGNMENT—Fig. 3.7.5-17
Release 4
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\ Page 3.7.5-9
32K X 8 DRAM Ala|lAA[AIALA
32K X 8 SRAM i | |
16K X 8 SRAM 1] A A13
8K X 8 SRAM £a2 L
4K X 8 SRAM
2K X 8 SRAM
1K X 8 SRAM
£12 X 8 SRAM A7 [NcInNc] ¢ jveel W | #
1 B L2 o] B B o N
< as| [s] (23] |as s
o as| [T8] (28] [ucas o
- adl [7] = lm:—plm 2
) -t al [ 32 PIN (28] I >
< i E 0.450" X 0.550" E T - >
e a0 [71]) = § -
- ng] [12] & PP =
- bal 7] TOP VIEW @ Ppe -
\ _____\rdll_ll?ﬂrsll_lﬁ/ P A AEE
pai|paz|vss pa3|pas|pas
NOTE
% « NU ON PLASTIC CC
NC ON CERAMIC CC
« S or OPT
alvivivivivly B
:
FIGURE 3.7.5-5

.5K TO 32K BY 8 TTL SRAM FAMILY IN RCC

Release 1

Jedec 0007738

jx0056-059 |
59



JEDEC Standard No. 21-C

Page 3.7.5-10

)

A |1]nc | Ine|q|nel; [ SZPN | 33 veelsgveelad veelsd vee

P s Aol A AR E sy |0 o) A bl Al Al Al

A s A sl A a| & fa] a1 [ - ]“.2;;. NC fid ne |od A fod A

Aol Alel & lal Al &l2 | ] AW led W lod W |3 W |y W

-;55\5;54\5;";[ ]-zéAzaazAzAaa-;-

AGASAGA-:-;":[ ] | aledaled afeq aleq a

-:\-7;\7A7;;-A5E ]21A25A26A26A26-;-

::-';-1-"3":\- s| & ls] als] [ 28/32 ] |4 Afes A g A 29 A |25 A

AgAgA.gAgA‘r [: PIN ]2462462462J6246-

Aw;mrmAmAsE SOJ];.;AzaazaAzaAzaA

At a i alulafnlafof [] ] |edSoE|edSo |2ASorE oA SoE 2450k

A1iA12AIEA1{A;E [ ] 21 0 |21] 0@ |2 ba 21 b |2 ba
> i [ ] 2d DG |2q Da J2q DA |2d D |2q 0a| )

] ] |ro pa he| ba higl ba hg ba hig ba

[] ] e ba |19 0@ el ba e ba by ba

[ TOP VIEW :] - g

KXBIN28 PIN, 0.40r 09"

64K X 8 IN 28 PIN, 0.4007

= 128K X 8IN 32 PIN, 0.4 or 0.3"

256K X 8 IN 32 PIN, TBD

512K X 8 IN 32 PIN, TBD

* The 128K X 8 device is also approved for use in 0.300" wide TSOP-2 (PDSO-G) package with a pin pitch of 0.050"

FIGURE 3.7.5-6
32K TO 512K BY 8 TTL SRAM FAMILY IN SOJ )

Release 4
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Package Width
Device [ S0J | DIP [ TSOP2 [ P ——
£Pin Pich ¢ 0.05° ] 0.1%] . 0.05" 7]
2kxs | o2 oz | WAV 2M X 8 SRAM
12BK X B 04" 0.4" NA 512K X 9 SAAM
Pin Pich-+{ 0.057:4'0.07-{ £0.05%
512k X 8/9 | 04" | 06" | 04 512K X 8 SRAM
aMXx8m | 05" | NA
128K X 8 SRAM
32K X 8 SRAM
NC [1 : : : ¢ ' [Q P d . ‘ ' 0 A
- g sy - et . e
Bl Ll dilea) BN R .. " HeEsmans
A3l a2l Aal2f a2l a1 a1l [ 32PN [7] p2 A BS A 35 A g A
e e e s e el S —y — { — — —
A A3l A3 A3 af2lal2l [ :| An H'a A
- — i e —— . . p— e
Als| alaf afe]afalalslals] O :] A B3 A A
Al afelafelaleladalel O wl EHFl2FA w
Evtazsfefsgsgpmj aplc ba
pa|s(paf7(paj7|paf7(paje|paje) [ DIP [ p7 nnon Da
pa(s|pa|e(pajs|pa(s|pa|7|Da (7 Esgdj nano Da
veehgvee|s fvecis lvec|ajvecie|vecis| [ ] 'vss‘vss 1| vss
vsstilvssnovsspovssiiavss|s(vssis| [] ] -voc'voc veo
pa {12 pa 1| pa fiipafipapgoapd [ M| ]
DQ {13 Da [12 DQ [12 DA 12 DA |11 DA 11| [ 7] Da noDn DQ
W14W1W1WFW1W1 C :][21AF1A4A A
Azau1 A1A4AH#A1 C :]ELA A pY A A
A g AS AN ANRS ANYARY [ :|1qA[1A A A
— e e e — e e e — -— —_ —
A7 A[S ARG A ME AfIS ANY [] TOPVIEW ™ 1ol A hd A bi| A A
— - — e — — —
A‘I‘EA‘! AE n17n1inn |i 2PIN [ ] [7NCHT A A A
NG U S U O i i ... B e =
Afhd Afe ah A j1d O aen [ *u*uc A
NC pd O sewn [ 1| NC
* These power pins may be YCC OR VCCA (VES OR VESA) as & Manuiacturer option
FIGURE 3.7.5-9

32K TO 2M BY 8 AND 9 TTL SRAM FAMILY IN DIP, TSOP2, AND SOJ

Release 4
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Page 3.7.5-14
Package Width f
Device | S0J | DIP | TSOP2 -
Ry S OEPE P / 128K X 8 SSRAM
32KX8 | TBD | 06" | NA 32K X 8 SSRAM
128K X8 | 78D | 0.6" | NA

1 1falrail O ]
T2l e[ A 2l A 2| O & 7
T3 e[ Aol A 3| O m ]
-—: T e ala] als O ] .
15l [s|Esls|Ess| O - N
el el e e O - -

’_ 7 riorj7jot|7| 1 40 :1
5| [s] ole|cole O PIN O B
[ e} ol ails|ai|s O DIP ™ "
A —4+=++-H -1 0.6” -
R L (I i ‘3.‘."5.“["." g & [ o

11 ivsspijvsstl [ SOJ [ 0

" hd~ hd 2 ez GJ ] TBD K
azfy [ = i

p2/14 [ ]
ol s - »
- whe [ m| |
f_ F - -
= i
NCl= N |

A RO [] ToP viEw 1

* These power pins may be VCC OR VCCA (VSS OR VSSA) as a Manufacturer option

FIGURE 3.7.5-10
32K AND 128K BY 8 TTL SSRAM IN DIP, TSOP2, AND SOJ

Release 4
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Page 3.7.5-21
512K X 8 SRAM
256K X 8 SRAM
128K X 8 SRAM
‘.\

A | Nc | Ne ] (=] [vec|—e—>
et A 2] =] . P s
=== I [ N | e
—— — @] 3 L e
e E ::D 28 A \::-__
e A E'CDSO—NE' A | el
] A [e_] e [C2s] A |—al—
- A 5] PN [ |4 |-l

PITCH ——
] & 9 ] 0.050" [ 23] [l
—<— 2| [[] (=] [ A |[—i—
e 2 | [T1] (2] [5F|—sl—
it (12| [21 DQ |
<—<— pQ (13 ] [C20 DG |[—ml—a
S s B 0 e
<[ pa 15 | qop [ 18] DQ el
i Sl vss- 16 VIEW 17 DQ :p-

NOTE: CDSO-N is the JEDEC Standard 30 term for a LEADLESS CERAMIC SO Package

:

FIGURE 3.7.5-16
128K TO 512K BY 8 SRAM IN CDSO-N

Release 3
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Page 3.7.5-22
Package Width )
Device | SOJ | DIP | TSOP2 512K X 9 SSRAM
S PinPifch 1] 0.057 | .0.1° | 0.05% % 512K X B SSRAM
126K X8/9 | 0.4" | 0.4°

L I T 128K X 9 SRAM

Is12kx8/9 | 0.4 | 0

128K X 9 SSRAM
128KXBSSRAM\
N

A f ne| [t 36 NC| A B NC| A
e - s[] [ & ———=
. 14| Os saf] | a ———Fw
e N In ===
1A 05 sepn 2P [AT*8
=i E| Qe stl] |G - DQ
- e vy [l gg: (] oo |- e

e e L L L0y PR B Y e )

= vee| [J9 o0.400" 28[] |vss e /
P vss| []10 27[] |vec >
e T5a| O 26[] | oa ———
T Toa] 2 2|7 [pa ———=
- W] 01 2a[] ek [ A | oK o=
a X 14 23[] W i -
| -'-":!"t 15 2[] A -
- 2] O 2] [ ———»
4] O* 0[] [ a ———F>
] fef—]nc| O ., ©0 [A F{nc{ne]

FIGURE 3.7.5-17

128K AND 512K BY 8 & 9 SSRAM AND 128K BY 9 SRAM IN DIP, TSOP2, & SOJ )
Release 4
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3.7.7.1 - 4K TO 64K BY 16 TTL SRAM IN DIP
) CAPACITY—4K TO 64K WORDS OF 16 BITS,
ELECTRICAL INTERFACE—TTL
PACKAGE—40 PIN DIP, 0.6" WIDE
PIN ASSIGNMENTS—Fig. 3.7.7-1

3.7.7.2 - 4K TO 256K BY 16 TTL SRAM IN SCC
CAPACITY—4K TO 256K WORDS OF 16 BITS,
PACKAGE—44 PAD (PIN) RCC, 0.650" X 0.650”
PIN ASSIGNMENTS—Fig. 3.7.7-2

3.7.7.3 - 16K TO 256K BY 16 ADDRESS/DATA MX TTL SRAM IN DIP
CAPACITY—16K TO 256K WORDS OF 16 BITS,
LOGIC FEATURES—Address and Data MULTIPLEXED onto common pins.
PACKAGE—28 PIN DIP, 0.6" WIDE
PIN ASSIGNMENTS—Figs. 3.7.7-3

3.7.7.4 - 16K TO 256K BY 16 ADDRESS/DATA MX TTL SRAM IN RCC
CAPACITY—16K TO 256K WORDS OF 16 BITS,
LOGIC FEATURES—Address and Data MULTIPLEXED onto common pins.
PACKAGE—32 PIN (PAD) RCC, 0.450" X 0.550"
PIN ASSIGNMENTS—Figs. 3.7.7-4

3.7.7.5- 16K AND 64K BY 18 SRAM IN SCC
CAPACITY—16K, 84K WORDS OF 18 BITS,
LOGIC FEATURES—ASYNCHRONOUS ADDRESS LATCH
—UPPER BYTE AND LOWER BYTE SELECTABLE
) PACKAGE—52 TERMINAL SCC, 0.750" X 0.750"
' PIN ASSIGNMENTS—Figs. 3.7.7-5

3.7.7.6 -64K BY 16 & 18 SRAM IN 44 SOJ
CAPACITY—64K WORDS OF 16 OR 18 BITS,
LOGIC FEATURES—ASYNCHRONOUS WITH OPTIONAL ADDRESS LATCH
~—UPPER BYTE AND LOWER BYTE SELECTABLE
~—COMMON DATA /O
PACKAGE—44 PIN SOQJ, TBD
PIN ASSIGNMENT—Fig. 3.7.5-6

3.7.7.7—- 32K AND 64K BY 16 & 18 SRAM AND SSRAM IN 52 SCC WITH LOGIC FEATURES

CAPACITY—64K WORDS OF 16 OR 18 BITS,

NOTE: These parts are optimized for use as CACHE memory for Microprocessors and
come in 5 versions, each with a different set of logic features that are optimized for
different environments. In addition, there are features common to all parts.

LOGIC FEATURES—ALL VERSIONS ARE UPPER AND LOWER BYTE SELECTABLE

—ALL VERSIONS HAVE COMMON DATA 1/O
—SYNCHRONOUS WITH NO SPECIAL LOGIC FEATURES.
—ASYNCHRONQOUS WITH DATA LATCH ENABLE.
—SYNCHRONOUS WITH DATA LATCH ENABLE.
—SYNCHRONOUS WITH BURST MODE.
—SYNCHRONOUS WITH BURST MODE, BASE ADDRESS LATCH(S)
AND WRITE CLOCK (KW). SEE FIG. 3.7.7-8 FOR KW TIMING.
PACKAGE—52 TERMINAL SCC, 0.750" X 0.750" WITH A 0.050" LEAD PITCH
PIN ASSIGNMENT—Fig. 3.7.7-7

Release 4
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64K X 18 SSRAM W/ BURST & K | |
32/64 X 16/18 SSRAM W/ BYRST| | |
64K X 16/18 ssﬁ;ﬁ;ﬂ?ﬂ‘, !

|

1

|

64K X 1§n's,s’ﬁﬂuf 7Ll

AKX w;assmm,ﬁ
A T
Vi

f pf e el — el e i g

A
sr\

52 TERMINAL SCC

—_—— — —

0.750” X 0.750”

| s e e

LEAD PITCH = 0.050”

TOP VIEW

]
L ] L] ] 1
A Alnlnlvsslvnueala

|1
vy

A1l AD
NN

B e e e e
— m— e el . sl

|
t
I
|
l
I
f

D el el S RN

— s . e c—
e s e et ]

*
I

1, The suffix U or L on DATA or CONTROL pins designate UPPER or LOWER byte.
2, DQPU or DQPL designate upper and lower BYTE PARITY data pins for X18 devices.
3, *CK — These clock inputs may be /O (CK), input (C), or output (K) clock.
4, On the X16 version of X16/18 devices, the DQP pins, # 20 & 46, are NC.
5, @A —On the 32K SSRAM with Burst, P 29 is a NC.
NOTE: Some of the pins on these devices have namas that are application specific and are not definad in section 2 of this Standard. They are
as follows: AT is the address strobe from a microprocessor cache controlier and Izlches the base address.
AP is the address strobe from a microprocessor and latches the base address.
ADV advances the burst addrass counter,
DL is DATA LATCH ENABLE,
AL is ADDRESS LATCH ENABLE.
AD & A1 are specified due to their signficance as burst addresses. If more than two burst addrass bits are provided, the additional bits

are supplied on pins 24 & 25, FIGURE 3.7-7'__7 A
32K & 64K BY 16 & 18 SRAM AND SSRAM WITH LOGIC FEATURES IN
SCC

Release 4
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]|

J—
-.-P-G-.-

S~

FIGURE 3.7.7-7 B
WRITE CLOCK TIMING FOR SSRAM WITH BURST MODE

Release 4
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3.9.1.1 - 16K BY 1 DRAM IN DIP WITH 3 SUPPLY VOLTAGES

CAPACITY—16K WORDS OF 1 BIT

LOGIC FEATURES—Multiplexed Address
PACKAGE—16 PIN DIP, 0.3" wide

POWER VOLTAGES—VDD=+12 V, VCC=+5 V, VBB=-5 V
PIN ASSIGNMENT—Fig. 3.9.1-1

3.8.1.2 - 16K TO 256K BY 1 DRAM FAMILY IN DIP

CAPACITY—16K, 64K, 256K WORDS OF 1 BIT
LOGIC FEATURES—Multiplexed Address
PACKAGE—16 PIN DIP, 0.3 wide

PIN ASSIGNMENT—Fig. 3.9.1-1

3.8.1.3 - 16K TO 256K BY 1 DRAM IN RCC

CAPACITY—16K, 64K, 256K WORDS OF 1 BIT -

LOGIC FEATURES—Multiplexed Address

PACKAGE—18 PAD (PIN) RCC, 0.290“ by 0.425" (16K & 64K)
—18 PAD (PIN) RCC, 0.290" by 0.490" (256K)

PIN ASSIGNMENT—Fig. 3.9.1-2

3.9.1.4 - 64K & 256K BY 1 DRAM IN ZIP

CAPACITY—64K, 256K WORDS OF 1 BIT
LOGIC FEATURES—Multiplexed Address
PACKAGE—16 PIN ZIP

PIN ASSIGNMENT—Fig. 3.9.1-3

3.9.1.5 - 1M AND 4M BY 1 DRAM FAMILY IN DIP

CAPACITY—1M, & 4M WORDS OF 1 BIT

LOGIC FEATURES—Multiplexed Address
PACKAGE—18 PIN DIP, Width: 0.3“for 1M, 0.35" for 4M,
PIN ASSIGNMENT—Fig. 3.9.1-4

3.9.1.6-1M TO 16M BY 1 DRAM FAMILY IN SOJ OR TSOP2

CAPACITY—1M, 4M, & 16M WORDS OF 1 BIT
LOGIC FEATURES—Multiplexed Address
PACKAGE—26/20 PIN SOJ: 0.3 by 0.675" for 1M,
e : 0.3° or 0.35" by .675" for 4M
—26/20 PIN TSOP2: 0.3" by 0.675" and 0.050" PIN PITCH for 4M
—26/20 PIN SOJ OR TSOP-2: 0.3" FOR 16M
—28/24 PIN SOJ OR TSOP-2: 0.4" BY 0.725" for 16M
SUPPLY VOLTAGE—The 16M part with an 8K refresh is approved for use with the LVTTL
power and interface standard developed by Committee JC-16.
PIN ASSIGNMENT—Fig. 3.9.1-5

3.9.1.7-1M TO 16M BY 1 DRAM FAMILY IN ZIP

CAPACITY—1M, 4M, 16M WORDS OF 1 BIT

LOGIC FEATUHES——MuIanexed Address

PACKAGE—20 PIN ZIP, 0.400* WIDE FOR THE 1M & 4M PAF\'TS

PACKAGE—28 PIN ZIF, 0.475“ WIDE FOR THE 16M PART

SUPPLY VOLTAGE—The 16M part with an 8K refresh is approved for use with the LVTTL
power and interface standard developed by Committee JC~16.

PIN ASSIGNMENT—Fig. 3.9.1-6

3.9.1.8-1MTO 16M BY 1 NON-MUX DRAM FAMILY IN SOJ
CAPACITY—1M, 4M, & 16M WORDS OF 1 BIT
LOGIC FEATURES—Non-Multiplexed Address
PACKAGE—28, 32, OR 34 PIN DIP
PIN ASSIGNMENT—Fig. 3.9.1-7

Release 4
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3.9.1.9-1M BY 1 DRAM IN TSOP1 )

CAPACITY—1M WORDS OF 1 BIT
LOGIC FEATURES—Multiplexed Address
PACKAGE—24/20 PIN TSOP1

PIN ASSIGNMENT—Fig. 3.9.1-8

3.9.1.10 - 16M BY 1/4M BY 4 CONFIGURABLE DRAM IN SOJ

CAPACITY—16M WORDS OF 1 BIT or 4M WORDS OF 4 BITS
LOGIC FEATURES—Configurable as a X1 ora X4 part
—The data access mode can be chosen by logic control
PACKAGE—28 PIN 80J
PIN ASSIGNMENT—Fig. 3.9.1-9

3.9.1.11 -64M BY 1 DRAMIN SOJ OR TSOP2 .
CAPACITY—64M WORDS OF 1 BIT
LOGIC FEATURES—Muitiplexed Addresses
PACKAGE—34 PIN SOJ, 0.500" Wide
—34 PIN TSOP2, 0.500* WIDE, 0.050" PP
PIN ASSIGNMENT—Fig. 3.9.1-10

3.9.1.12-2 X 16M BY 1 DRAM IN TSOP2

CAPACITY—32M WORDS OF 1 BIT

LOGIC FEATURES—Multiplexed Addresses and Two arrays of 16M x1 with common data
pins and separate RE & TE inputs.

PACKAGE—28/24 PIN TSOP2, 0.400" WIDE, 0.050" PIN PITCH

PIN ASSIGNMENT—Fig. 3.9.1-11

Release 4
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Page 3.9.1-9
*#16M X 1 DRAM, 0.400”, SOJ & TSOP-2
e 6M X 1 DRAM, 0.300",S0J & TSOP-2
*4M X 1 DRAM, 0.300” or 0.350"
1M X 1 DRAM, 0.300", SOJ
" " : A L .
vop|1}voD|1}=d D |1 [ gﬁz Vss —a-r Vss szss_l
. 9 - - - b F
nznz-c-—‘v'v'z[ & Q |—2d 0 21 @
| S N S— 1 4 - 26/20 - - L J -
ne |3l ne [sle— RE (3| [ PIN 24 E |—sm124 NC 29 NC
e L-_ - -—-1 | - 3 - ™
W |a] W |a)et=d NC |4 [ SO&" NC |—s»{2d CE |2 CE
==l d ™or-2 R B lsbie il
|| [s[moltels] [ Tom . [ %0 oy Mo ledne
A1 |slan|e {-m&aﬁmmﬁ 21 Ag |23 Ae
- - -—u---—-]--ob ---------- -----I---'—-- - -
g kA o
At0|8 [ 3 19 As |
by - - e -‘----:-' -‘-P’-N - - - 3 E
a10]9} Ao |9jea—] A0 |9 E 18 A8 |—ii1d A7 |2 A8
ey [ rem—— - i - 5 L ~
Ao [1d A1 [10feg=d A1 100 E 371 A7 Jeimi 17 A6 |1d A7
A1 [11] A2 1114-‘ A2 [ — 14 As
a2 hid a3 1 A3 E e 17 As
A3 1 VDDE VDD e 16 A4
VDD 1{ r 14 vss
REFRESH, ROW, & COLUMN, ADDRESS CONFIGURATION ' a
DEVICE CONFIGURATION X wx oM X1 1BMX1 16MX 1,33V
AR
REFRESH ADDRESSES AD 1o AB AD 1o A9 AD to A10 A0 1o AT1 A0 to A12
ROW ADDRESSES ~ADto A9 ADtc A10 AQ o At AQ to A1 Al o Al2
COLUMN ADDRESS A0 to A9 AOto A10 AD to A1l AQ to AT1 AO to A10

* NOTE - The 4M x 1 part is approvad for use in 0.300" TSOP-2 and the 16M x 1 part in 0.400" TSOP-2 (PDSO-G) packages.

# NOTE — The 16M x 1 part with an 8K Refresh is approved for use with a 3.3V VCC.
@ NOTE - The 16M X 1 part in a 26/24 pin package is approved in both SO\ and TSOP-2 (PDSO-G) packages with 4K refresh.

FIGURE 3.9.1-5
1M TO 16M BY 1 DRAM FAMILY IN SOJ and TSOP-2

Release 4
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# 16M X 1 DRAM ;

4M X 1 DRAM

1M X 1 DRAM

20 or 24 PIN
ZiP

1 | &
(o) Os — ——
e 4] |[vss
D Os preimi]
o sl] | W
RE  ad
O~ s
NC E 9 0 A
NG
]t 10 | o
RE ao | [On NP
. e et -—‘-lb-ln-ul--ﬂJ 12 b A1
A0 (| A2 4 s L,_" ——-
————— L —— 14 A3 3
A1 hg—|vop| s L —
[ (RS T—p— 16 j M
A3 b@g—| s | 7
e . ] e S s w—— 18 j As
vss g~ a7 | [o —
- — 20 A8
A5 L]21
N 22 A6
- A7 s .Eza....-__-_-_—--------_--—
20 Pin ZIP, 0.400": 24 Pin ZIP, 0.475: 24 j A8
TOP VIEW
REFRESH, ROW, & COLUMN, ADDRESS CONFIGURATION
DEVICE CONFIGURATION IMX1 AMX 1 16M X 1 1M X1 16M X 1,33V
REFRESH COUNT 512 Refresh 1K Refresh 2K Refresh 4K Refresh BK Refresh
REFRESH ADDRESSES AD to AB Al to AS AD to A1D AD to AT1 ADto A12
ROW ADDRESSES AD to A9 AD to A10 AD to AT1 ADto A1 AOto A12
COLUMN ADDRESS AO to A9 AD to A10 AD to AT1 ADto A11 AD to A1D

# NOTE ~The 16M x 1 part with an 8K Refresh is approved for use with a 3.3V VDD.

'FIGURE 3.9.1-6

1M TO 16M BY 1 DRAM FAMILY IN ZIP
Release 4
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B TRUTH TABLE

DATA INTERFAGE CONTROL

L'B'-‘-'ﬂ'!. DATA R

B=LO, DATA X4

\

JEDEC Standard No. 21-C

4M X 4 DRAM

16M X 1 DRAM

g

10

"

12

Dl nro i rfserim
-4

13

14

]

LI [ N N [y O N N N O
m

28 PIN
SOJ
0.400"

TOP VIEW

[
w

23

22

21

20

19

18

17

16

15

Page 3.9.1-13

7

IR HERINIE

The default state for M1, M2, M3, and B ahould be H! when no extarnal connection is made.

T MIMZIMG THUTH TABLE M1 ™2 W3 |
MANDATORY MODE | FAST PAGE Hi M Hi
i e e
OPTIONAL MODES NIBBLE _ _LO Hi Hi

| BYTE LO _LO Hi_
BURST Lo Hi 10 |
STATIC COLUMN [l LO Hi
DOR SPECIFIC LO Te} 10 ]
VENDOR SPECIFIC HI HI LO |
| VENDOR SPECIFIC HI Lo Lo
FIGURE 3.9.1-9

16M X 1/4M X 4 CONFIGURABLE DRAM IN SOJ

Release 2
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}
8M X 9 DRAM
8M X 8 DRAM
16M X 4 DRAM
64M X 1 DRAM
B AL . b
T S S S R ———— s L
¢———D00 | D |[]2
lt————| DQ1 | NC | 3
ke S
ag— | DQ2 NC {14
l——| DQ3 —| NC | 5
b —}.— —
DQE f—F——| NC {16
— B
«—|voD |e—| N |, PN
(. i o] sS0J
= w or
- Ot or
st =13
B = e — )
- NC I [J10 pp=0.05"
P FERIEI m—
reet A0 | 411 24
d aLIg § o £ 23
s A2 1Js 22
e -J—n—-
T A3 |14 21
et A4 | s 2
g AS | 118 19
-] --—.———-1-—--1—....-.
= VCC | CJ17 TOPVIEW 18 V5SS £
ROW, COLUMN, & REFRESH ADDRESS CONFIGURATIONS
DEVICE CONFIGURATION 64M X 1 16MX & BM X B(S) 8M X 8(9)
REFRESH COUNT 4K Refresh 8K Refresh
ROW/REFRESH ADDRESSES ADThrough A12  AD Through A12 A0 Through A1 AO Through A12
COLUMN ADDRESSES AO Through A12 AQ Through A10 AD Through A10 AQ Through AS
FIGURE 3.9.1-10 )
64M BY 1 DRAM IN SOJ & TSOP2
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2 X 16M X 1 JRAM

o \_

vDD I: 1 28 vss
D I: 2 27:| Q
RET I: a zs:l NC
w [ 4 25 ] CEO
i e A ]
an | [le #TsoP22s[] | ae
= 0.4" ]
PP=0.050"
wo| s 2] [
A0 I: 10 19 :l A7
2 O vew P |2
A2 |: 12 17 ] AS
A3 E 13 16 :| A4
VoD Er 15J vss

# The JEDEC approved term for this package is PDSO-G

ROW, REFRESH, & COLUMN ADDRESS CONFIGURATION

DEVICE CONFIGURATION 2X18M X 1 2X16MX 1

REFRESH COUNT 2048 Refresh 4096 Refresh

ROW ADDRESS AD — A1 A0 — A1t

REFRESH ADDRESS AD— A10 A0 —> A11

COLUMN ADDRESS AD — At1 AD = A11
FIGURE 3.9.1-11

2X 16M BY 1 DRAM IN TSOP2

Page 3.9.1-15
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3.9.2.1-16K & 64K BY 4 DRAM IN DIP
CAPACITY—16K, 64K WORDS OF 4 BITS
LOGIC FEATURES—Multiplexed Address, Common DATA /O
PACKAGE—18 PIN DIP, 0.3“ WIDE
PIN ASSIGNMENT—Fig. 3.9.2—1

3.9.2.2 - 16K BY 4 DRAM IN DIP

CAPACITY—16K WORDS OF 4 BITS

LOGIC FEATURE S—Multiplexed Address, Separate DATA 1/O

PACKAGE—20 PIN DIP, 0.3* WIDE

PIN ASSIGNMENT—Fig. 3.9.2-1

NOTE: Atthe time that this document was published, this standard was in the process of being

rescinded by the Committee.

3.9.2.3 - 64K BY 4 DRAM IN RCC
CAPACITY—64K WORDS OF 4 BITS
LOGIC FEATURES—Multiplexed Address with Common DATA /O
PACKAGE—22 PAD (PIN) RCC, 0.290“ X 0.490"
PIN ASSIGNMENT—Fig. 3.9.2-2

3.9.2.4 - 256K & 1M BY 4 DRAM FAMILY IN DIP

CAPACITY—256K, 1M WORDS OF 4 BITS

LOGIC FEATURES—Multiplexed Address
PACKAGE—20 PIN DIP, Width: 0.3“for 256K & 1M,
PIN ASSIGNMENT—Fig. 3.9.2-3

3.9.2.5 - 256K TO 4M BY 4 DRAM FAMILY IN SOJ & TSOP2

CAPACITY—256K, 1M, 4M WORDS OF 4 BITS

LOGIC FEATURES—Multiplexed Address

PACKAGE—26/20 PIN SOJ: 0.3“ by 0.675" for 256K
—26/20 PIN SOJ or TSOP2: 0.3" or 0.35" by 0.675" for 1M
—26/24 PIN SOJ OR TSOP-2: 0.3" for 4M
—28/24 PIN SOJ: 0.4“ by 0.725 for 4M

PIN ASSIGNMENT—Fig. 3.9.2-4

3.9.26-64KTO4M BY 4 DRAM IN ZIP

CAPACITY—64K, 256K, 1M, 4M WORDS OF 4 BITS

LOGIC FEATURES—Multiplexed Address -

PACKAGE—20 PIN ZIP, 0.400“ WIDE FOR 64K, 256K, & 1M PARTS
—24 PIN ZIP, 0.475" WIDE FOR 4M PART

PIN ASSIGNMENT—Fig. 3.9.2-5

3.8.2.7 - 256K & 1M BY 4 DRAM WITH 4 CE IN SOJ & TSOP2
CAPACITY—256K, 1M WORDS OF 4 BITS
LOGIC FEATURES—Multiplexed Address with 4 CE clocks controlfling the 4 data bits

PACKAGE—26/24 PIN SOJ, Width: 0.3“
—26/24 PIN TSOP2, WIDTH: 0.3, PIN PITCH: 0.050"

PIN ASSIGNMENT—Fig. 3.9.2-6

3.9.2.8 - 256K BY 4 DRAM IN TSOP1

CAPACITY—256K WORDS OF 4 BITS
LOGIC FEATURES—Multiplexed Address
PACKAGE—24/20 PIN TSOP1, 14.4 mm x 6.0 mm, 0.5 mm LEAD PITCH

PIN ASSIGNMENT—Fig. 3.9.2-7
Release 4
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3.9.2.9 - 16M BY 1/4M BY 4 CONFIGURABLE DRAM IN SOJ )

CAPACITY—16M WORDS OF 1 BIT or 4M WORDS OF 4 BITS
LOGIC FEATURES—Configurable as a X1 or a X4 part
—The data access mode can be chosen y logic controi
PACKAGE—28 PIN SQJ
PIN ASSIGNMENT—Fig. 3.9.2-8

3.9.2.10 - 256K TO 4M BY 4 NON-MUX DRAM FAMILY IN SOJ
CAPACITY—2586K, 1M, 4M WORDS OF 4 BITS
LOGIC FEATURES—Non-Multiplexed Address
PACKAGE—28, 32, OR 34 PIN SOJ, WIDTH Not yet defined
PIN ASSIGNMENT—Fig. 3.9.2-9

3.9.2.11 - 4M BY 4 DRAM WITH 1 CE AND 4 TE IN TSOP2

CAPACITY—4M WORDS OF 4 BITS
LOGIC FEATURES—Multiplexed Address
—There are two versions of this part, or.e with 1 CE and one with 4 CE con-
trolling each of the data bits
PACKAGE—28/24 PIN TSOP2, 0.4“ WIDE FOR THE 1 CE PART
— 28 PIN TSOP2, 0.4* WIDE FOR THE 4 TE PART
PIN ASSIGNMENT—Fig. 3.9.2~10

3.9.2.12~-16M BY 4 DRAM IN SOJ & TSOP2

CAPACITY—16M WORDS OF 4 BITS
LOGIC FEATURES—Multiplexed Address
PACKAGE—34 PIN SQJ, WIDTH: 0.5*
—34PIN TSOP2, WIDTH: 0.5 PIN PITCH: 0.050”
PIN ASSIGNMENT—Fig. 3.9.2-11 )

3.9.2.13-2M BY 2 DRAM IN SOJ & TSOP2

CAPACITY—2M WORDS OF 2 BITS

LOGIC FEATURES—Multiplexed Address and & separate CE control for each data bit.
PACKAGE—26/24 PIN SOJ or TSOP2, WIDTH: 0.3% PIN PITCH: 0.050"

PIN ASSIGNMENT~—Fig. 3.9.2-12

Release 4
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1M X 4 DRAM, 0.3"

256K X 4 DRAM, 0.3”

pao|1|pao|1] | zcvsszgl;ss
pat |2|oat [2| | || [1s|pas 1;an
w 3] W |3 :I 18|pa2 [18{Da2
L - -

RE |4| RE [4] || 20 | 17| CE |17 CE
a0 |sinc || || PIN :I 18( G 16| G
A0 |6] Ao |e DIP ] 15| A8 |15| A8
a1 |7] a1 |7 :l 14| A7 15'1\7
A2 (8] A2 (8] | ] 13| A8 1;]»
A3 |o] A3 |9 _ ] 12| A5 12| As
| s —  TOPVIEW

{vobp 1div'ob1o" iR ' "j"ﬁ'ﬂ”ﬂm'

FIGURE 3.9.2-3

Page 3.8.2-7

256K & 1M BY 4 ADDRESS MULTIPLEXED DRAM IN DIP

Release 2
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4M X 4 DRAM, 0.400",S0OJ

4M X 4 DRAM, 0.300",S0OJ & TSOP-2
+*+1M X 4 DRAM, 0.350” or 0.300'
56K X 4 DRAM, 0.300", SO

vDD|1}vDD ’.1 1 26!20 Vs
B | f1000[ [l 26/24 I = ol
&
DQ0| 2|pao| 2| D01 2| [ 23%4 ] 25003 pas|
|
pa1
pat|sioat|sie W 2| {] S04 ] fpqoaz )
W (4] W |4} RE |4 23 CE CE
=3 - r P E TSOP""z ] 1 - o -
= o NG s o
RE |s| A& (5] A G
by falad o/ Bl i I:zw:mj = .
A1, | Jatd r 1
g ilg 23 A9
NCIZINCI2Y . | .| | tq2ee2spapnfd_ | | _ ol
[ ]
Y RN N I'c- ---------- R C - -
26/24 PIN -
Ato|e [' J‘
- o L s ------'ijz-‘h-n---- - e = )
A10)9] Ao o} A0 |0 2620 :| 18 A8 bo| A8
AD |10} A1 |10l A1 [10) ] 171 A7 19 A7
A1l 11i A2 11F— A2 |11 E ] 16 A6 180 A6
A2 N3 A3 1 A3 |1 E TOP VIEW j 15 AS Ll AS
vl b S0 e Emgmmj 14 A b
4 - oo ¥
voolld o 2 RO 1 — s
REFRESH, ROW, & COLUMN, ADDRESS CONFIGURATION
DEVICE CONFIGURATION 256K X 4 IMX 4 AM X 4 AMX 4
REFRESH COUNT 512 Reafresh 1K Refresh 2K Refrash 4K Refrash
REFRESH ADDRESSES AD —> AB AD— A9 AD — A1D AD— A1
ROW ADDRESSES AQD = AB AQ-— A9 AD = A10 AD —» A1l
COLUMN ADDRESS AD —> A8 AD = A9 A0 — A10 AD — A3

* NOTE — The 1M X 4 part is approved for use in a 0.300" TSOP2 package
The JEDEC Std. 30 approved term for the TSOP-2 package is PDSO-G.

FIGURE 3.9.2-4
256K TO 4M BY 4 DRAM IN SOJ AND TSOP-2
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4M X 4 DRAM

1M X 4 DRAM

256K X 4 DRAM

64K X 4 DRAM

20 or 24 PIN
zIP
A9 @— G |D@2| []1 = =
s . 2] |CE|CE |- G
CE [@—{Dx2|Da1| []3 -
—— e 4[] |vss|pa3|—p D02
pa3 €—vss| G | [s — —
- - 6|1 [pao P vss
VDD (& Da1|Da3| []7 - = e — —— — ]
- — e e sl] W 3 Do
pat [€— RE | RE| [ = g
- —- 10f] [nNc o [a9 | W
RE lg— A0 | nc | [ ———- .
-— - 12[7 | as | A1 [=pu AL
A0 fg— a2 | a5 | [Tis —— ——
- -~ 14]] | As | A3 |=3»| A0
Al tg—vop|voo| [Jis
- - 181 | a7 |as A2
A3 = A5 | A3 | [J17
-~ - 18] | A2 | as |—Bvee
VSS = A7 | A1 | [J1o - -
- —— 20[1 (a0 | as |[— A4
As. = e T Ry Eai__._.,, . e = il
LT ceeeeaed 22[7] A8
A7 Oas f-o--memmmvmennes
20 Pin 21P, 0.400": 24 Pin ZIP, 0.475: 24 ] AS

¥#=NCorNP TOP VIEW

REFRESH, ROW, & COLUMN, ADDRESS CONFIGURATION
DEVICE CONFIGURATION B4K X 4 256K X 4 iMX4 AM X 4 AM X 4

REFRESH COUNT 256 Refresh 512 Refresn 1K Refresh 2K Refresh 4K Refresh

REFRESH ADDRESSES AOTOA7 AOTOA7 ADTOAS AOTOAID AQTOATf

ROW ADDRESSES AOTOA? AOTOA7 ADTOAS ADTOAID AQTOAff

COLUMN ADDRESS AOTOA7 AOTOA7 AOTOA9 ADTOAI0 AOTO A9
FIGURE 3.9.2-5

64K TO 4M BY 4 DRAM IN ZIP
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+» TM X 4 DRAM

256K X 4 DRAM

\

<—pao| [] vss
t—{DQ1 [ pa3 -
% [ &= -
I 26/24 =it i
1| Os on 24 |22
<—CE| [|s SOJ z1[] |CE2|—>
— b w— 0.300” o s e
™ s w1 e = )
= AD Es 18 A8 L—-
e A1 E 10 1 AT [emiin
I o Top 8 i
12 O yew 0 (22
< A3 | []12 15 A5 |—
k—{yDD E 13 14 A |—a

~ #=NCorTF ~* THE 1M X 4 PART IS ALSO APPROVED FOR USE IN ATSOP2 PACKAGE
WITH A PIN PITCH OF 0.050”

CAUTION: At the time that Release 4 of Standard 21-C was being prepared for publication,
there was an unresolved patent dispute involving DRAM with 4 TE.

FIGURE 3.9.2-6

256K & 1M BY 4 DRAM WITH 4 CE IN SOJ & TSOP2 )
Release 4

Jedec 0007759

jx0056-080 |
80



JEDEC Standard No. 21=-C

Page 3.92-13
4M X 4 NON—MX DRAM
1M X 4 NON-MX DRAM
2uxx¢uo»—uxoml\
-« 34 PIN
1{vss |1 v [] oeo [ vee
I Al ok o A O 22 H b s o B
3| A13|3|a1a]2 E j 1] a15 32| A16
2 I N SR . TOTERVIN| ... S N e
a|at2|a|a13|afatafs| [ ?ﬁ | k1| A17 |31
S % 1 I s o
5| at11|5| A12}d]a12|2 E W 30 A18 {30
6| A5 18| A11]5] A11]3 E28132]34:| A8
- ] ——— - PlN ?—q- —
7| A4 |7] As |6|at0f4] [ ] A7
o o e e B SOJ s e e s s
8| a3 (8| as [7| a9 |s| [ : AB
9| A2 |9 AS'-B :a s| [ ] A9
10| A1 |1of Az 9“:2 71 O ] 5] A10
" el 0 B 1o a1 |8 C ] :J_m
T ;2-.).21 121 ;:1 :DH; C | b ATQ -
ISR S i g il (! et (S B 1 S
13] Fhal F izl F o [: D 22 DQ
= ;HTE' 14 'E;s -E‘; C ] b1l DQ
18| T 15l B hal T 2l - [ ] Roj D
18| W [1g] W15l Whal [ ] 9] D2
17| vSS|17] vSS[16 vss;{ - i ] 1al_vcc
FIGURE 3.9.2-9

256K TO 4M BY 4 NON-MULTIPLEXED DRAM IN SOJ
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4M X 4 DRAM WITH 4K REFRESH

4M X 4 DRAM WITH 2K REFRES

\,
0/

t—— | VDD | 114 28 VSS ’-:———b
«—— | DQO | 1> 27 ] | pQ3 |—=
t—— | DQ1 | []3 26 ] | pa2 | ——>
<—| W [ 25 ] | CE3 [—>
<— | RE [[]s 28PIN 23] T |—»
"""" = , SOJ | T
#A11| NC | s and 231 | AS |—
N — P,
— TSOP2 s
«—— | CEO i CE2 | —>
=% | ™7 0.300" wige 2 | °22 | T
«— | & s 0050° x| N |—>
FREEIEE Pin Pitch N A )
#A10 | A10 | [ 1g 201 | A8 |—»
——| A0 | [110 191 | A7 [—>
| A1 | 1 18 1| A6 |—>
A B MO W
-——| A2 | [T142 171 | A5 |—>~
R R e T
«——| VDD | 44 TOPVIEW 5] | vss |—

The JEDEC Std. No 30 designator for the TSOP2 package is PDSO-G
# NOTE: A10 & A11 are used as defined in the following table as a function of the refresh count implemented.

Device Configuration aM X 4 AM X 4,

Retresh Count 2K 4K

Row/Relresh Address AQ — A10 AD — ATl
_Column Agdress AQ — A10 AQ —+ A9

CAUTION: At the time that Release 4 of Standard 21-C was being prepared for publication,
there was an unresolved patent dispute involving DRAM with 4 CE.

FIGURE 3.9.2-10 \
4M BY 4 DRAM WITH 4 CE IN SOJ AND TSOP2
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8M X 9 DRAM

8M X 8 DRAM

16M X 4 DRAM

64M X 1 DRAM

7 i
- E
2 a3 a | pas| par| -—:
| a1 [ ne | s a2f=1 | N | baz | pas |—wm
e— | D02 [at—| NC |4 aif | e | ne | pas |—a]
;:-BE;:—;JE— s o) -N-C NC | DQ4 :-:
Das a——| Nc | 6 201 | NG | Ne | vsS |—a]
Y L 1= R =] [ e i i
e e e il L LN = KR I e
:.__.___._.___HE.._ Mo o 2 NC 1™
g NC |10 pp= 0.05" 25 A12 | —B=A12, NG —=
[ . — e I 24t | An .
——— 4 [ 237 [ a0 [—— 1
- A2 |13 22[ ] | A9 __——_l:
et A3 |14 211 -:5 _l_-':.
:I.—'"_'_-::-__—:_—.‘;—_E 6wy [ —""""-.:'
::___—-——__A;— s 19 AB -i:
4------_-;&- 117 TOPVIEW “‘E _vss --"":
ROW, COLUMN, & REFRESH ADDRESS CONFIGURATIONS
S SO £ N £ A
COLUMN ADDRESSES AOThrogn ATz AOTHIOUDAIS  AQThIUGh AID  AO Througn A6

FIGURE 3.9.2-11
16M BY 4 DRAM IN SOJ & TSOP2
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Page 3.9.2-16

EIEIEIEBE

B
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e ol e——

B
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Al
A2

A3

=
o

D

2M X 2 DRAM

/

A rracaecra

A rrrrir

1 26

2 25

3 2624 %
s PIN 5
S0J
* eor aﬂ
6 *“TSOP221]
0.300"

PP=0.050"

9 18

13 14

3

N\

VSS

pa1

NC

CEl

G

o e —

NC

— e Sh—

A10

AB

AT

A6

AS

A4

* The JEDEC approved term for this package is PDSO-G- - - - - -
ROW, REFRESH, & COLUMN ADDRESS CONFIGURATION
DEVICE CONFIGURATION

REFAESH C

ROW ADDRESS
REFRESH ADDRESS
COLUMN ADDRESS

OUNT

FIGURE 3.9.2-12
2M BY 2 DRAM WITH 2 CE IN SOJ AND TSOP2

2MX 2
1024 Refresh

AD = A0
AD —» A9
AD = A9
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Page 3.8.3-3

3.8.3.1 - 32K BY 8 DRAM IN DIP

3.9.3.2-

3.8.33-

3934~

3935~

I 3.93.6 -

CAPACITY—32K WORDS CF 8 BITS,
PACKAGE—28 PIN DIP, 0.68* WIDE
PIN ASSIGNMENT—Fig. 3.9.3-1

32K BY 8 DRAM IN RCC

CAPACITY—32K WORDS OF 8 BITS,
PACKAGE—32 PAD (PIN) RCC, 0.450“ X 0.550"
PIN ASSIGNMENT—Fig. 3.8.3-2

512K BY 8 & BY 9 DRAM IN SQJ, TSOP2, & ZIP

CAPACITY—512K WORDS OF 8 & 9 BITS,
LOGIC FEATURES—MULTIPLEXED ADDRESS
PACKAGE—28 PIN SOJ, 0.400" WIDE
—28 PIN TSOP2, 0.400“ WIDE
—28 PIN ZIP, 0.475" WIDE
PIN ASSIGNMENT—SOJ & TSOP2, Fig. 3.9.3-3
—ZIP, Fig. 3.9.3-4

512K BY B & BY 9 NON-MUX DRAM IN SOJ

CAPACITY—512K WORDS OF 8 & 9 BITS,

LOGIC FEATURES—NON-MULTIPLEXED ADDRESS
PACKAGE—36 PIN SOJ, 0.400“ WIDE

PIN ASSIGNMENT—Fig. 3.9.3-5

2M BY 8 & 9 DRAMIN SOJ & TSOP2

CAPACITY—2M WORDS OF 8 & 9 BITS,
LOGIC FEATURES—MULTIPLEXED ADDRESS '
—-At the option of the manutacturer, these parts may utilize either 2K or 4K
refresh cycles
PACKAGE—28 PIN SOJ or TSOP2, 0.400“ WIDE, 0.050" PIN PITCH for 2M BY 8 Part .
—32 PIN SOJ or TSOP2, 0.400“ WIDE, 0.050" PIN PITCH for 2M BY 8 or 9 Part
FIN ASSIGNMENT—Fig. 3.9.3-6

8M BY B & 9 DRAM IN SOJ & TSOP2

CAPACITY—8M WORDS OF 8 or 9 BITS,
LOGIC FEATURES—MULTIPLEXED ADDRESS
—Al the option of the manutacturer, these paris may utilize aither 4K or 8K refresh cycles
PACKAGE—34 PIN SOJ, 0.500“ WIDE
—34 PIN TSOP2, 0.500“WIDE, 0.025" PIN PITCH
PIN ASSIGNMENT—Fig. 3.9.3-7

Release 4
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Page 3.9.3-11
8M X 9 DRAM
8M X 8 DRAM
16M X 4 DRAM
B4M X 1 DRAM
st voD | 4 34
¢———| D0 [ D |2 33 Q | DQ3 | DQ7 [—=
B ey e e - — e ———
== pat | NG |13 32[71 | NC | DQ2 | DQE |t
g— | DQ2 tt—| NC | []4 31| NC | NC | DCS |~
gt— | DQ3 r@— | NC | [15 30 NC | NC | DQ4 | —P»
DQB feg———| NC | [16 29 NC | NC | VSS | —
s ey ity Ebady 34 PIN o e e
tt— | VDD pt—| NC | [}~ o 28 CE =
) w 8 or 7 NC | G |——T—
L b e e - TSOP2 < TS T A, RN
Lt RE 9 26 NC -
e e " — S——— ——— ——y : om” p— e e e
g NC | 110 pP=0.05" 25 A12 | —P=iA12, NG —
e s e e St e Gl s — o — — ——
pall— AD 11 24 A1l J
EENPSSSSTI] (SNSRI SSS— A— T SN, FUS—— f—
gt L— Al 312 23 A10 . -
- A2 |18 22 A9 -
gt A3 | )14 21 A8 -
st A4 | [J1s -2 A7 -
e A5 | li1s 19 AB L
= VCC | 317 TOPVIEW 18 VSS ==
ROW, COLUMN, & REFRESH ADDRESS CONFIGURATIONS
DEVICE CONFIGURATION B4MX 1 16M X 4 8M X B(9) BM X B(9)
REFRESH COUNT 4K Relrash BK Retresh
ROW/REFRESH ADDRESSES AD Through A12 A0 Through A12 A0 Through A1 AO Through A12
COLUMN ADDRESSES AO Through A12  AD Through A10 A0 Through A10  AO Through AS

FIGURE 3.9.3-7

BM BY 8 & 9 DRAM IN SOJ & TSOP2
Release 4
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3.9.4.1 - 64K BY 16 DRAM WITH 2 W IN SOJ & TSOP2
CAPACITY—64K WORDS OF 16 BITS,
LOGIC FEATURES—MULTIPLEXED ADDRESS
PACKAGE—40 PIN S0OJ, 0.400“ WIDE
—44/40 IN TSOP2, 0.400* WIDE, 0.8mm PIN PITCH
PIN ASSIGNMENT—Fig. 3.9.4—1 (50J)
—Fig. 3.9.4-6 (TSOP2)

3.9.4.2-256K & TM BY 16 & 16 WITH 2 CE OR 2 WDRAM IN SOJ & TSOP2

CAPACITY—256K, 1M WORDS OF 16 & 18 BITS,
LOGIC FEATURES—MULTIPLEXED ADDRESS

—There are two versions of these parts, one with 2 W and the other with 2 CTE.
—The two clocks control the LOWER BYTE and UPPER BYTE data bits.

~-The 1M part allows the option of the manufacturer to utilize either 1K or 4K
refresh cycles
PACKAGE—256K in 40 PIN SOJ, 0.400° WIDE
—256K in 44/40 PIN TSOP2, 0.400“ WIDE, 0.8 mm PIN PITCH
—1M IN 42 PIN SQJ, 0.400“ WIDE
—1M in 50/44 PIN TSOP2, 0.400“ WIDE, 0.8 mm PIN PITCH
PIN ASSIGNMENT—Fig. 3.9.4-2 (256K SOJ)
—Fig. 3.9.4-3 (256K TSOP2)
—Fig. 3.9.4—4 (1M SOJ)
—Fig. 3.9.4-5 (1M TSOP2)

3.9.4.3 - 256K BY 16 DRAM WITH EXTENDED FUNCTIONS IN DIP AND SOJ

CAPACITY—256K WORDS OF 16 BITS

LOGIC FEATURES—This part contains multiple logic functions that are similar to those used
in MPDRAMS and that are keyed for VIDEO memory applications. All
devices meeting this standard must contain all functions which must be
implemented as defined in the TRUTH TABLE.

PACKAGE-—40 PIN DIP, 0.400* WIDE, 0.100" PIN PITCH

—40 PIN SCJ, 0.400* WIDE, 0.050" PIN PITCH
PIN ASSIGNMENT—Fig. 3.9.4-7A
FUNCTION TRUTH TABLE—Fig. 3.9.4-7B

3.9.4.4 - 4M BY 16 DRAM IN TSOP2

CAPACITY—4M WORDS OF 16 BITS
LOGIC FEATURES—MULTIPLEXED ADDRESS

—These part ulilizes 4K or BK refresh cycles
PACKAGE—5~ PIN TSOP2, 0.500" WIDE, 0.8 mm PIN PITCH
PIN ASSIGNMENT—Fig. 3.9.4-8

Release 4
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256K BY 18 DRAM, 2 CE&1

w

256K BY 15 DRAM, 2 CE & 1

w

56K BY 18 DRAM, 1 CE & 2'W
/SGK BY 16 DRAM, 1 CE & 2
=

Page 3.9.4-7

st VDD 1 VSs r- —h-r
t.‘ = pao | 2 DC15| DQ17| DQ1S| DQ17
- pal | a3 DQ14| DO16| DO14 | DQ16
e pe2 | s DQ13| DQ15| DQ13| DA15
it ) Da3 | 1s DQ12| DQ14] DQ12| DQ14
e “voD | s vss —
oos |17 44/ap Da11| Da13| Datt| DAt
s | el TSOP2 i i i
Das pato| DQ12| DQ10| DQ12
=~ % |™* 0.400” ¥} |2010) DAz batoj a2
g DQé | s PINPITCH DQs | DQ11] DAY | DA
L s frere el - S S—— e o— c— F—-I-- o — —r
e par | 1o 0.8 mm Dos | ba1o| Das | palo
D08 | NC |DQ8 | NC |13 NC | Das| NC | DQo
tt— | NC jet—| W |14 31 NC |—p| [CE |—pm
el e A L e e T SR RE
g—| W oW | s 3 CE |— s UCE |—3»
it RE |1+ 2 5] .
D e e o T R e D Qe e e P T e e p— e St e e, S T
t— | NC fett—| A9 |17 A8 o
— e - AD— 'G"IB —AT— Il
- Al | s AB =
= Az | 20 AS =
— b e o e ——
A3 Ad B
:_ = Ha TOP VIEW * _
- VoD |22 vss L
CONFIGURATION 1CE.2W 2TE.1W  The JEDEC Std. No 30 dasignator for the TSOP2 package is
REFRESH COUNT 1024 Cycles 512 Cycles  PDSO-G
=
ggw;ggnnggsness :g gg g :g% :g * NOTE: in the first release of this standard, Pin 6 was a
COLUMN ADDRESS AQOTO A7 ADTO A8 VSS connaction. This was in error and this release changes
Pin 6 to VDD.
FIGURE 3.9.4-3

256K BY 16 & 18 DRAM WITH 2 W OR 2 CE IN TSOP2
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Page 3.9.4-8

IMX18WITH2 W
IMXBWITHZ2 W
1M X i8 WITH2CE

1M X 16 WITH2CE

N\

P
- VSS
- DQ15|DQ17|{DQ15|DQ17
B DQ14{DQ16|DQ14[DQ16
i ba13{pa1s|patalpats,
d pa12| pa14| pat2{pais)
e vss £
ez 42 PIN —
- pa11|oat3|pat1|pa1s
L E
| Pes | 0.400" pa1o| baiz{patolpatz
- DQ6 PIN PITCH 34 D9 |Da11| Das DAt
B 1= 0.050" =
B DQ7 pas | Da1o| pae |Dato )
DQ8 | NC |DQ8 | NC NC |pas| nc | DOo
w |[iw [ nc [ ne tce | Lce| nc | ne
Uw |ow | W | W UCE|UcE| CE | CE
= RE G B
= h11, NG A9 -
o R10, NG A8 e
= A0 a7 | ——f——=
2 Al AB Fow
B A2 AS ==
= A3 Ad i
L vee 21 TOPVIEW o347 |vss -

1K REFRESH 4K REFRESH
ROW/REFRESH ADDRESSES AO THROUGH A9 AD THROUGH A11
COLUMN ADDRESSES AD THROUGH A9 AO THROUGH A7

FIGURE 3.9.44
1M BY 16 & 18 DRAM WITH 2 W & 2 CE IN SO-J
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$IMXIBWITH2 W
SIMX1IBWITH2W -
1M X 18 WITH 2 CE
1M X 16 WITH 2 CE

=
=32 DQ17|DQ15| DO17
—la DQ16| DQ14| DQ16
= q a DQ15| DQ13| DQ1S
il s DQ14| DQ12| DQ14
== s vss -
Rall =7 DQ11|DQ13| DQ11| DQ13
* TSOP-2 Spuid Syfpiint Suluiyl St
e ] 0.400" DQ10| DQ12) DQ10| DQ12
el 9 DAY | pat11| Da9 11
o = PIN PITCH .__...._..-__.._DE- # NOTE In the original
< —l1o ¥0-8mm ,, DQ8 | Dato] DB | DO10| publication of this standard in
— b —— Roleasp 3, the pin pitch was
DQs | NC |Das | NG | 11 44 | Nc | D@9 | NC | Dag |Stated in error to be 0.050"
ool M Wil O e e b — —f———dm e The comect pin pitch is
0.Bmm.

$ NOTE, At the time that this
revision was published, the

it} NC |15 NC —% Committee was considering
ey wiwa | ety e T "laction t rescind the

W |[Ww {Ne [ Ne [cTis 33— | LCE| (CE| NC | NC | standards on the parts with 2
e =T === 1T =1 Winputs.

uw (uw | w | W 317 UCE|UCE] CE | CE
e i e o v o e . = e
st RE |]1s G =
= 11, e | 19 AS L
et 1o, nc | ] 20 31 A8 |——= —
=iy AD |21 A7 L
ot} Al |22 2 AB o
= A2 |23 2 A5 #=! 4 Nots: The JEDEC
b —_— == Standard 30 term for
et A3 | 2 A4 ¥ the TSOP-2package
o amtcepe Ty TOPVIEW s —1—-1 isPDSO-G
sy vop | 25 vss =

1K REFRESH 4K REFRESH
ROW/REFRESH ADDRESSES A0 THROUGHAS A0 THROUGH A11
COLUMN ADDRESSES ADTHROUGH AS A0 THROUGH A7
FIGURE 3.9.4-5

1M BY 15 & 18 DRAM WITH 2 W OR 2 CE IN TSOP2
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