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PREFACE PAGE
TADLE Of COMEENES ....vvverierriecrieiereirin ettt ettt s e sttt ae st et s s s sts e se e s e s s anb ek beso st assseeabeesnstsessantabsnsssbbesasbssas i
GENETAL INFOITMALION ...cenieiriuiniiieieie ittt ea e st b et et sttt sb s s skt et e bet s b s s s et st e s e ateshaseae b ebasabeberasbenans viii

DDR/SLDRAM/RDRAM
MTAEVIEMA .......oouoriiiicnirrericvniicsrenereesesaeesssans 16 Meg x 4 2.5V, DDR SDRAM ...

MT46V32M4 2.5V, DDR SDRAM .......

MT46V64M4 2.5V, DDR SDRAM

MTAEVEMS ...t sraeeeisnaes 2.5V, DDR SDRAM

MT46V16MS .. 2.5V, DDR SDRAM

MT46V32MS .. 2.5V, DDR SDRAM

MT46V4M16 .. . 2.5V, DDR SDRAM ......

MT46VEM16 ...... ..8Megx16 2.5V, DDR SDRAM

MT46V16M16 .16 Megx 16 2.5V, DDR SDRAM

MTEVEMIS .....ooeeieirerieceneireeresense s esenees 8Megx 18 25V,RDRAM ...

MTAOVEMIBC ...ttt reseereanes 8Megx18 25V,SLDRAM ...ttt
MT45V512K32 ... 512K x 32 2.5V, DDR SGRAM...
MTAEV2IMB2 ..ottt sennans 2Megx32 25V, DDR SDRAM

SDRAM
MT4ABLCIEMAA2L.......oeviicecri e 16 Meg x 4
MT48LC32M4A2... 32 Meg x 4
MTABLCHAMAAL ...t seeeeeieseenaen 64 Meg x 4
MTABLCBMBAL ...ttt erenseesesnns 8Megx 8
MT46VEMS ............ 8Megx8* 4KR,25VI/O.. .
MT48LC16M8A2... 16 Meg x 8 AKR oottt et a et sae s esenae
MTABLC32MBA2L......vccereeereneereneraaseesesessasens 32Megx 8 8KR
MT48LC1IM16A1S... 1Megx16 2KR,4KR,S........

MT48LC4M16A2 4 Meg x 16
MTABLCBMIBA2L........ceeeereeeeerreee e sereeeseeenanenas 8 Meg x 16
MT4BLCLIOEMIBAL........covveveeierererrereeerereneenns 16 Meg x 16
MTA48LC2MB2B2 .....ciriirieerrieeeerrieesseaseeaenns 2 Meg x 32
2KR 2,048 Refresh 4,096 Refresh
8KR 8,192 Refresh Optional Self Refresh on 16Mb SDRAMs

(all other SDRAMs have Self Refresh)
*The 8 Meg x 8 DDR SDRAM data sheet is found in the DDR/SLDRAM/RDRAM section.

SGRAM PAGE
MT41LC256K32D4 ......ceoovicevricnicniennisencresenns 256K x 32 3.3V,SDR 1-51
MT45V512K32 512K x 32** 2.5V, DDR ... 1-1
MT48LC2M32B2 2Megx 32* 33V,SDR ... . 145
DDR Double Data Rate SDR Single Data Rate

**The 512K x 32 DDR SGRAM data sheet is found in the DDR/SLDRAM/RDRAM section.
*The 2 Meg x 32 SDRAM data sheet is found in the SDRAM section.
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EDO DRAM
MT4LC16M4G3 16 Meg x 4
MT4LC16MA4AG3S....... 16 Meg x 4
MT4LC16M4H9 16 Meg x 4
MT4LC16M4H9 S .. 16 Meg x 4
MT4LC8M8P4 8 Meg x 8
MTALC8MS8P4 S 8 Meg x 8
MT4LCBMBSBC2......ocovriirineninne 8 Meg x 8
MTALCBMBC2 S......oveericericeererenessereeeneneeseaes 8 Meg x 8
MTALC4M16R6 4 Meg x 16
MT4LCAM16R6S........ 4 Meg x 16
EDO Extended Data-Out  DC Dual CAS
4KR 4,096 Refresh 8KR 8,192 Refresh
S Self Refresh
FPM DRAM PAGE
MTALCLEMAAT .....eereicrrieercreesneseesssesensansons 16 Meg x4 FPM, 8KR ..ttt cssee e nnsesesanesenns 1-69
MT4LC16M4A7 S 16 Meg x 4 FPM, 8KR, S .....ocoevreenrinee 1-69
MTALCLOMATS .....oovrmrririciserienisrnneesiseeresssensenes 16 Meg x 4 FPM, 4KR ..ttt 1-69
MTALCI6MATSE S .....ovivieeirieeiiene 16 Meg x 4 FPM, 4KR, S ..ottt 1-69
MTALCBMEEL .....coovvrerrenrineresrrersrssesessasssnsssens 8 Meg x 8 FPM, 8KR 1-73
MTALCBMSEELS ....oveirrvenireenisenemsisesneocsenserenes 8 Meg x 8 FPM, BKR, S ..ooveriieieicecrereaerneeennne 1-73
MTALCBMBSBG ........crvreecireereneieisieeeieesieteeeses s 8 Meg x 8 FPM, 4KR oottt 1-73
MTALCEMSBBE S .....cceovrecrrrereeeenenrnreesesreeseeerenans 8 Meg x 8 FPM, 4AKR, S ..ot stevesvassenssesssesens 1-73
MT4LC4AM16F5 ...... 4Megx16 FPM, DC, 4KR ...ttt 1-77
MT4LC4AM16F5 S ....... .4Megx16 FPM,DC,4KR, S.....cccoommmrrninncnnicinnsinenis 1-77
FPM FAST PAGE MODE DC Dual CAS
4KR 4,096 Refresh ~ 8KR 8,192 Refresh
s Self Refresh
SDRAM DIMM/SODIMM PAGE
MT2LSDT132U 1Megx32 33V, DIMM ....iirniniinirissisissines 1-81
MTALSDT232UD ....oooueeerireeenieenresensenrensesesaisnenes 2Megx32 3.3V, DIMM .....ciiesnisenesssniancnes 1-81
MT2LSDT432U v 4Megx 32 33V, DIMM ... 1-85
MT4LSDT832U ...8Megx32 3.3V, DIMM
MT4LSDT1632UD 16 Meg x32 3.3V, DIMM
MTBLSDTIL632U ... 16 Meg x32 3.3V, DIMM
MT8LSDT3232U 3.3V, DIMM ..............
MT4LSDTA64H ........cocveveevrreerecrrnonnererenns 3.3V, SODIMM ....
MT4LSDT464H 3.3V, SODIMM .... .
MT4LSDT464A ....... 4Megx64 33V, DIMM ...t enens
MTBLSDTB864H ........ccovveirreearniirrnneas 8Megx64 3.3V, SODIMM
MTBLSDTE64H .........ccoovvrireeeriererecrrereserreeneans 8Megx64 3.3V,SODIMM ...
MTSLSDT864A 8Megx64 3.3V,DIMM ...
MTSLSDT1664H .... .16 Megx64 3.3V, SODIMM
MT16LSDT1664A. 16 Megx64 3.3V, DIMM
MT16LSDT3264A ...t 32Megx 64 3.3V,DIMM ...
MTBELSDTAT2A .....oererieieireerireniressnsesscesasssans 4Megx72 3.3V,DIMM .......
MTOILSDTE72....couiienreverereiirerrinietseeseeseseesesseas 8Megx72 3.3V, DIMM ...ttt
MTILSDT872A 8Megx72 3.3V, DIMM
MTIBLSDTI672A .....covvrrrcnirereneresrenesessaanenns 16 Megx72 3.3V, DIMM
MT18LSDT1672 1l6Megx72 3.3V,DIMM.
Preface H Micron Technology, Inc., reserves the right to change products or specifications without notict
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SDRAM DIMM/SODIMM (continued)

MTI18LSDT3272....c.covucricnrireirrncsiresnsnrcnnsansens 32Megx72 3.3V,DIMM ...t
MT36LSDT3272......... rere e 32Megx72 3.3V, DIMM .
MTI8LSDT3272A ......oevicreeneciciiernies 32Megx72 33V,DIMM ...t ressrennns
MTBELSDTEA72.........ocoovirvciinreereeineireneneanie 64 Megx72 3.3V,DIMM ........enees

SGRAM SODIMM
MT2LG25664H .. . 256K X 64 3.3V s
MT2LG25664KH ................ 256K x 64 3.3V
MT4ALGS51264H .....oencnerininen wWBI2K X 64 33V e
MTALG51264KH ........ooovvrirernenirirennenas 512K X 64 3.3V cniinereienereninenns

DRAM DIMM/SODIMM
MT2LDT432U ... eeencnine 4Megx32 FPM, DIMM
MT2LDT432U X ..rviivicinimincinciesesenenennns 4Megx32 EDO,DIMM ........reenas
MTALDT832U ....c.cvtmiiirrrinsiiiesissieseseasses 8Megx32 FPM, DIMM
MT4LDT832U X ........ 8Megx32 EDO, DIMM
MT4LDT464H 4Megx64 FPM, SODIMM ...t
MT4LDT464H S 4Megx64 FPM, S, SODIMM
MTALDT464H X ....onreicirerecinincenieienne 4Megx64 EDO, SODIMM ......comrvimirrnrenrirninreneaenecniiernns
MTALDT464H XS ...... ...4Megx 64 EDO,S, SODIMM .........ccoueueee
MTALDTA64A ..ot 4Megx64 FPM, N, DIMM

MT4LDT464A X ........ 4Megx64 EDO,N, DIMM
MTSBLDTB864H ..o 8Megx64 FPM,SODIMM ...
MTSLDT864HS ........ 8Megx64 FPM, S, SODIMM

MTBLDT864H X......oocvvrrvircrirnenns ...8Megx64 EDO,SODIMM ...

MT8BLDTB64H XS ..o 8Megx64 EDO,S, SODIMM

MTSLDT864A .. 8Megx64 FPM,N,DIMM ...

MTELDTB64A X ....oovviiricicreciceinseneesinnine 8Megx64 EDO,N,DIMM .....imiiienenreriaennnns
MTELDB64A X ..o 8Megx64 EDO,N, DIMM ...

MTI6LD1664A X ...u.oceiviisirincicnniisnrninnne 16 Megx 64 EDO,N, DIMM ......cooivimrrienrineerennens

MT32LD3264A X .

.32 Meg x 64

MTILD(T)872 X ... ... 8Meg x 72
MTOILDB72A X ..ocvviereicrieeriersserennressessesesssessesseees 8 Meg x 72
MT18LD(T)1672 X ........ 16 Meg x 72
MTIBLDI672A X .ottt 16 Meg x 72
MT36LD(T)3272 X ..veevvrceereriieernneseeressanesneenes 32 Meg x 72
MT36LD3272A X ccovirreeireerereeenaessreseneeesesssenans 32 Meg x 72

N Nonbuffered S

ZBT SRAM*
MT55L128L18F 3.3VI/0, Flow-Through .......ccceueuiineninnnnninns
MT55L128L18P .... 3.3V1/0, Pipelined
MTS5L256L18F .......coociveeeeeiennen . .256Kx 18  3.3VI/O, Flow-Through .......ccccoeevenunicurcencnnns
MTB5L256L18P .......cooviiiirireerecrienerseeane 256K x 18  3.3VI/O,Pipelined .......oiervvvvrivverencensennnrnrcinnns

MT56L256_18P** ...256K x 18  3.3V/2.5V1/0, Smart ZBT (Pipelined)
MTS5L512_18F ....covimiieirieincciciicieenieienes 512K x 18  3.3V/2.5VI/O, Flow-Through .............

MT55L512_18P ..........cocunue. reverrereemensinenenns 512K x 18 3.3V/2.5V1/O, Pipelined .......
MT56L512_18P . .512Kx 18  3.3V/2.5VI/O, Smart ZBT (Plpelmed)
MTB5L64L32F ...t 64K x32 3.3VI/O, Flow-Through ........ccouvriieniviininnenns

*All ZBT SRAMs have 3.3V supply voltage.
**The placeholder in the part number is replaced with an “L” for 3.3V I/O parts and a “V” for 2.5V I/O parts.

“reface " H Micron Technology, Inc., reserves the right to change products or specifications without notice.
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ZBT SRAM* (continued) PAGE
MT55L64L32P 64K x32 3.3VI1/O,Pipelined ...................... 2-7
MTB5L128L32F .....ooevemerircncnmeieniiisnaens 128K x32  3.3V1/0O, Flow-Through ... 2-13
MT55L128L32P . 128K x 32  3.3V1/O, Pipelined 2-19
MT561.128_32P** .. 128Kx32  3.3V/2.5V1/0, Smart ZBT (Pipelined) 2-37
MT551.256_32F 256K x 32  3.3V/2.5V1/O, Flow-Through ............... 2-25
MT55L256_32P ....... ..256Kx 32  3.3V/25VI1/O,Pipelined ........ccccomuuuuec. 2-31
MT56L.256_32P .... 256K x 32  3.3V/2.5V1/0O, Smart ZBT (Pipelined) 2-37
MT55L64L36F......... . 64K x36 3.3VI1/O, Flow-Through 2-1
MTBBLO4L36P .....cocoveccriiiriseriesissiesisssiaeneiines 64K x36 3.3VI/O,Pipelined ......ccommmiivnuvirriirecsiisninnenns 2-7
MTB5L128L36F ...t 128K x36  3.3VI/O, Flow-Through ......cccooummueiuernrnirennns 2-13
MTSEELI28L36P ......ccvinivrincirciniinerinissaneserenseanseses 128K x 36 3.3V 1/0O, Pipelined 2-19
MT56L128_36P .....ccovvvviirrvaiannn 128K x36  3.3V/2.5V 1/0, Smart ZBT (Pipelined) ................. 2-37
MT55L256_36F ....... ..256K x 36  3.3V/2.5V1/O, Flow-Through ......ccccoovrvrnrnrccnnns 2-25
MT55L256_36P ... 256K x36  3.3V/2.5V1/O, Pipelined ........ccivmimvciinnericinnns 2-31
MT56L256_36P ................ .256Kx36  3.3V/2.5V1/0, SMarT ZBT (Pipelined) ................. 2-37
*All ZBT SRAMs have 3.3V supply voltage.

**The placeholder in the part number is replaced with an “L” for 3.3V 1/O parts and a “V” for 2.5V I/O parts.

SYNCBURST SRAM* PAGE
MTSE8LCHAKIBBA ........cocvercnceieniriiscnie e 64K x18 3.3V I/O, Flow-Through ......ccccconmuriincmriccicincninns 2-39
MTBEBLCEHAKIBD ....corivimriiriciirnieisrisensessisisensinse 64K x 18 3.3V 1/0, Pipelined, SCD .........ccocvmrvivvinuvinncrrirernnins 2-43
MT58LC64K18C6 ... 64K x18 3.3V 1/0, Pipelined, DCD 2-47
MT58LC128K18B4 128K x 18  3.3VI/O, Flow-Through ........ccccomsiuririnncnnccn 2-51
MT58LC128K18E1 .. ..128Kx18  2.5V1/O, Flow-Through .....ccccoeemmiinininrircincinnnes 2-51
MTS8LC128K18D9 . .. 128K x 18 3.3V 1/O, Pipelined, SCD .......ccccovurvevirrmvciniivenianee 2-55
MT58LC128K18G1 . 128K x18 2.5V I/0, Pipelined, SCD .......cccovierinireecncrrirnienns 2-55
MT58LC128K18C6 .. .. 128Kx 18 3.3V 1/O, Pipelined, DCD . 2-59
MT58LC128K18F1 e 128K x 18 2.5V 1/O, Pipelined, DCD ......ccoumviivininiennirccinn 2-59
MT58L.256_18F** ..... 256K x 18  3.3V/2.5V 1/0O, Flow-Through 2-63
MTBE8L256_18P .....covurercmcmrirrrcmiieereesiaeseenessennee 256K x 18 3.3V/2.5V1/0, Pipelined, SCD .. 2-67
MT58L256L18D ... ..256Kx 18  3.3VI/O, Pipelined, DCD ............ 2-71
MT58L512_18F ................ cerreemssenssesereeneneeees 012K x 18 3.3V/2.5V 1/O, Flow-Through ... 2-75
MT58L512_18P .... e aes 512K x 18 3.3V/2.5V I/0, Pipelined, SCD 2-81
MT58L512L18D e 512K x 18 3.3V I/O, Pipelined, DCD 2-87
MT58LC32K32B4 32Kx32 3.3VI/O,Flow-Through ... 2-39
MTBEBLC32K32D9 .....ocveirvrirreinicienreneesessersieseenns 32K x32 3.3VI/O,Pipelined, SCD ........cconininemciiverrercis 2-43
MTS58LC32K32CH ......ecninrevninrnrraenennine 32Kx32 3.3V1/O, Pipelined, DCD .... 2-47
MTSE8LCEH4AKB2BA .......oovniririrciinerenisassienisenenns 64K x 32 3.3VI/O, Flow-Through ...... 2-51
MT58LC64K32E1 64K x32 25V I/0, Flow-Through ...... 2-51
MTS8LCHAKB2D .....ecemrivecnriiiieeescserseenemsiseseanessen 64K x32 3.3VI1/O, Pipelined, SCD ..... 2-55
MTBBLCHAK32G .....einnirnrcsessessaisnenonsisnsens 64K x32 25VI/O, Pipelined, SCD ..... . 255
MT58LC64K32C6 e 64K x 32 3.3VI/O,Pipelined, DCD .......coivinvirvciinriiinns 2-59
MTS8LCH4AKB2FL ...t 64K x32 25VI/O, Pipelined, DCD .........cooiviivcrvcueiiinecnes 2-59
MT58L128_32F 3.3V/2.5V 1/0O, Flow-Through ... 2-63
MT58L128_32P . 3.3V/2.5V1/0, Pipelined, SCD .. 2-67
MT58L128L32D 3.3V1/0, Pipelined, DCD ....... 2-71
MT58L256_32F . .256Kx32 3.3V/2.5V1/O, Flow-Through ... . 275
MT58L256_32P e 256K x 32 3.3V/2.5V1/O, Pipelined, SCD .......ccccocomeuruiuccnnns 2-81
SCD Single-Cycle Deselect ~ DCD Double-Cycle Deselect
*All SyncBurst SRAMs have 3.3V supply voltage.

**The placeholder in the part number is replaced with an “L” for 3.3V 1/0 parts and a “V” for 2.5V I/O parts.
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SYNCBURST SRAM? (continued)

MT58L256L32D..................
MTS58LC32K36B4 ..
MTS58LC32K36D9
MT58LC32K36C6
MT58LC64K36B4
MT58LC64K36E1
MTS8LC64K36D9 ..
MTS8LC64K36G1 ...
MT58LC64K36C6 ..
MT58LC64K36F1
MTB8LI28_36F** ..o esesrseesnisnns
MT58L128_36P ...
MT58L128L36D ..
MT58L256_36F ...
MT58L256_36P ...
MTB8L256L36D ...

SCD Single-Cycle Deselect
All SyncBurst SRAMs have 3.3V supply voltage.

3.3V1/0, Pipelined, DCD ........ccooovcviirnriiiirinninne 2-87
3.3V1/0, Flow-Through .

3.3V1/0, Pipelined, SCD
3.3V1/0, Pipelined, DCD
3.3V1/0, Flow-Through .....
2.5V 1/0, Flow-Through .....
3.3V1/0O, Pipelined, SCD ...
2.5V1/0, Pipelined, SCD ....
3.3V1/0, Pipelined, DCD ...
2.5V 1/0, Pipelined, DCD

**The placeholder in the part number is replaced with an “L” for 3.3V I/O parts and a “V"” for 2.5V [/O parts.

BOOT BLOCK FLASH MEMORY

MT28F002B1 .......ccorvvvcunnae ... 256K x 8
MT28F200B1 ... .128K x 16/256K x 8
MT28F002CT ... 256K x 8
MT28F004BL .....covmiicierreniicicesneeseiinne 512K x 8
MT28F400B1 .....ouvverrricivereinanens 256K x 16/512K x 8
MT28FO08BL ........cvvireimimiiriinriirenesiseseniseseninis 1 Meg x8
MT28F800B1 ....... 512K x 16/1 Meg x 8
MT28F400B5 ET ..ottt 256K x 16
MT28F800B5 ET ... 512K x 16
MT28F400B1 VET ......coovviemiirineicnine e 256K x 16

MT28F800BL VET ......covvriicincienieesiesseannes 512K x 16
MT28F004B1 VET ...t 512K x 8

3.3V/2.5V 1/O, Flow-Through .....c.ccccccovuvrvrununae 2-63
3.3V/2.5V 1/0, Pipelined, SCD .. 2-67
3.3V1/0, Pipelined, DCD ........... 2-71
3.3V/2.5V 1/0, Flow-Through ... 2-75
3.3V/2.5V 1/0, Pipelined, SCD .. . 2-81
3.3V1/0, Pipelined, DCD ........cocninivcecnrnnnnes 2-87
DCD Double-Cycle Deselect
PAGE
BB, AUTO, SVT ..ot 3-1
BB, AUTO, SVT .. .. 35
BB, AUTO, 12V .. 3-9
BB, AUTO, SVT .. .31
BB, AUTO, SVT ...t seseseeeseseenens 3-15
BB, AUTO, SVT ..oeveriiicirriernreesienniaesessnesseseseens 3-19
BB, AUTO, SVT ...... 3-23
BB, AUTO, Smart 5 .... 3-27
BB, AUTO, Smart5..... 3-27
BB, AUTO ............... 3-29
BB, AUTO .... 3-29

BB, AUTO ....

BB, AUTO, 3V Only

BB, AUTO, 5V Only

BB, AUTO, 5V Only

AUTO Automated W/E Algorithm

v Low Voltage
PAGE

SE, AUTO, DPD .....ocooeciriiciircricncninsesiisseins 3-47

SE Even Sectored
PAGE

33V Or BV ettt e 3-51

33Vor5v ... . 351

3BV 0I5V ettt 3-51

33V Or 5V s 3-51

MT28F008B1 VET .. ..1Megx8
MT28EO08B3 ........covviiiiciiiiciniccsiencens 1 Megx 8
MT28F800B3 .......oevveiccreiciirceienee 512K x 16/1Meg x 8
MT28F008B5 ........oooimieceiritiieeessiesnemnensisisesenens 1Megx8
MT28F800BS5 .......cooeonevicrcienirienencans 512K x 16/1 Meg x 8
BB Boot Block
ET Extended Temperature
SVT SmartVoltage Technology
EVEN-SECTORED FLASH MEMORY
MT28FO16S5 ...t issssensariseiens 2Meg x 8
AUTO Automated W/E Algorithm
DPD Deep Power-Down
FLASH CARDS
CompactFlash Card ... 4MB
CompactFlash Card .
CompactFlash Card
CompactFlash Card
ovams v

Micron Technology, Inc., reserves the right to change products or specifications without notice.
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PREFACE
GENERAL INFORMATION

IMPORTANT NOTICE

Micron Technology, Inc. (Micron), reserves the
right to change products or specifications with-
out notice. Customers are advised to obtain the
latest versions of product specifications, which
should be considered in evaluating a product’s
appropriateness for a particular use. Thereisno
assurance that Micron’s semiconductor prod-
ucts are appropriate for any application by a
customer.

MICRON MAKES NO WARRANTIES, EX-
PRESSED OR IMPLIED, INCLUDING ANY
IMPLIED WARRANTIES OF MERCHANT-
ABILITY OR FITNESS FOR A PARTICULAR
PURPOSE, OTHER THAN COMPLIANCE
WITH MICRON’S SPECIFICATION SHEET
FOR THE PRODUCT AT THE TIME OF
DELIVERY. IN NO EVENT SHALL MICRON
BE LIABLE FOR ANY INDIRECT, SPECIAL,
INCIDENTAL OR CONSEQUENTIAL DAM-
AGES AS A RESULT OF THE PERFOR-
MANCE, ORFAILURETOPERFORM, OF ANY
MICRON PRODUCT.

ANY CLAIM AGAINST MICRON MUST BE
MADE WITHIN 90 DAYS FROM THE DATE
OF SHIPMENT BY MICRON AND MICRON
HAS NO LIABILITY THEREAFTER. Micron’s
liability is limited to replacement of defective
product, or either Customer or Micron may
elect refund of amounts paid in lieu of replace-
ment. The warranty covers only defects arising
under normal use and not malfunctions result-
ing from misuse, abuse, modification or repairs
by anyone other than Micron.

MICRON’S PRODUCTS ARE NOT AUTHO-
RIZED FOR USE AS CRITICAL COMPO-
NENTS IN LIFE SUPPORT DEVICES OR
SYSTEMS OR FOR USE IN OTHER CRITICAL
APPLICATIONS WITHOUT THE EXPRESS
WRITTEN APPROVAL OF THE PRESIDENT
OF MICRON. Life support devices or systems
are those which are intended to support or
sustain life and whose failure to perform can be
reasonably expected to result in a significant
injury or death to the user. Critical components
are those whose failure to perform can be rea-
sonably expected to cause failure of a life sup-
port device or system or affect its safety or
effectiveness. Critical applications are those
applications that may involve potential risk of
death, personal injury, or severe property or
environmental damage.

MICRON DOES NOT WARRANT PRODUCT
TO BE FREE OF CLAIMS OF PATENT, COPY-
RIGHT, TRADEMARK, OR ANY OTHER IN-
TELLECTUAL PROPERTY INFRINGEMENT
BY ANY THIRD PARTY AND DISCLAIMS
ANY SUCH WARRANTY OR INDEMNIFI-
CATION AGAINST SUCH INFRINGEMENT.

Micron’s terms and conditions of sale may be
changed atany time without notice. Warranties
may vary based on product type. Current war-
ranty information will be included in Micron’s
confirmation statements.
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PREFACE

GENERAL INFORM

ATION

Dear Customer:

Micron Technology, Inc., is dedicated to the design,
manufacture and marketing of high-quality, highly reliable
memory components. Our corporate mission is:

“To be the most efficient and innovative global provider
of semiconductor memory solutions.”

At Micron, we are investing time, talent and resources
to bring you the finest DRAMs, SRAMs, Flash and other
specialty memory products. We have developed a unique
intelligent burn-in system, AMBYX™, which evaluates and
reports the quality level of each and every component we
produce.

We are dedicated to continuous improvement of all our
products and services. This means continual reduction of
electrical and mechanical defect levels. It also means the
addition of new services such as bonded inventory, on-
line forecasting and electronic data interchange programs.
And when you have a design or application question, you
can get the answers you need from our World Wide Web
site (www.micron.com/mti) or by contacting one of
Micron’s Applications Engineers.

We're proud of our products, our progress and our

performance. And we’re pleased that you're choosing
Micron as your memory supplier.

The Micron Team

eface
. 2/99
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ADVANTAGES

Micron Technology, Inc. (Micron), brings quality, pro-
ductivity and innovation together to provide advantages
for our customers. Our products feature some of the
industry’s fastest speeds. And we establish delivery stan-
dards based on customer expectations, including JIT pro-
grams, made possible by ever-increasing product
reliability.

MEMORY PRODUCTS

Micron is working to provide customers with the wid-
est range of memory products available anywhere. Our
product line includes PC100, PC133 and double data rate
(DDR) synchronous DRAM, as well as higher speed
graphics RAM and higher density synchronous SRAM
products. Micron’s flash memory line offers boot block
flash, sectored erase flash and flash cards. For the future,
Micron plans production of both RDRAM® and SLDRAM
packet-based architectures.

DIE SALES

In addition to our durable packaging, Micron is one
of the leaders in the industry in bare die. Demand for die
is increasing for use in highly specialized applications.
Micron's bare die products are available in 8-inch wafers
and Gel-Pak.

INTERNET ACCESS

Ome visit to Micron’s Web site will confirm that customer
satisfaction continues to be a priority. We have dedicated
significant resources to our Internet site in an effort to make
complete productand service information readily available
to our customers. Current data sheets are on line and ready
for immediate access. Detailed information on our DRAM,
RDRAM, DDR SDRAM, SDRAM, SLDRAM, SGRAM,
SRAM, Module, Die and Flash offerings are provided to
help our customers in selecting, ordering and obtaining the
appropriate Micron device for their designs.

From our Web site, you can quickly look up Micron
part numbers, identify local sales representatives and
distributors, obtain product availability information or

*For more information on AMBYX, see Section 5.

receive technical assistance from one of our Applications
Engineers.

From products and service, to technology, to company
news and employment—all of the information you need is
at your fingertips.

Use the Internet to reach any Micron contact as well. All
you need is the individual’s “username” and you have the
address: username@micron.com. It’s that simple. Visit the
Micron Web site or contact us by e-mail.

QUALITY

Quality is the most important thing we provide to our
customers with each Micron shipment. That’s because we
believe that quality must be internalized consistently at
each level of our company. We provide every Micron
team member with the training and motivation needed to
make Micron’s quality philosophy a reality.

One way we have measurably improved both produc-
tivity and product quality is through our own quality
improvement program formed by individuals through-
out the company. Micron quality teams get together to
address a wide range of issues within their areas. We
consistently and regularly perform a company-wide self-
assessment based on the Malcolm Baldrige National
Quality Award criteria. We've also implemented statisti-
cal process controls to evaluate every facet of the memory
design, fabrication, assembly and shipping process. And
our AMBYX intelligent burn-in and test system* gives
Micron a unique edge in product reliability.

These quality programs have resulted in Micron be-
coming one of the first U.S. semiconductor manufactur-
ers to receive ISO 9001 certification. ISO 9001 is the most
comprehensive level of certification in the internationally
recognized ISO family of specifications. The certification
confirms that Micron’s systems for accepting orders, re-
viewing customers’ specifications, manufacturing and
testing products, and delivering those products to our
customers are quality controlled and produce consistent
results.
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ABOUT THIS BOOK
CONTENT

Micron’s 1999 Memory Data Book provides abbreviated
lata sheets on Micron’s line of DRAMs, SRAMs and Flash
viemory. For the most up-to-date, full-length data sheets,
>lease visit our Web site at www.micron.com/mti or call
he Micron Literature Room at 208-368-3900.

SECTION ORGANIZATION

Micron’s 1999 Memory Data Book contains a detailed
lable of Contents with a sequential index of products, as
vell as product selection guides at the beginning of each
iection. The Data Book is organized into seven sections:

¢ Section 1: DRAM selection guide and DRAM
component and module data sheets.

® Section 2: SRAM selection guide and SRAM
data sheets.

¢ Section 3: Flash Memory selection guide and
Flash data sheets.

e Section 4: DRAM, SRAM and Flash technical
notes.

® Section 5: Summary of Micron’s unique quality
and reliability programs and testing operation,
including our AMBYX intelligent burn-in and
test system.*

¢ Section 6: Package information for DRAM,
SRAM and Flash memory components and for
DRAM modules.

* Section 7: Customer service notes and sales
information, including part numbering guides
and a list of sales representatives and distribu-
tors worldwide.

JATA SHEET DESIGNATIONS

DATA SHEET SEQUENCE

Data sheets in this book are ordered first by width and
second by depth. For example, the ZBT SRAM section
begins with the 128K x 18, followed by all other x18 configu-
rations in order of ascending depth.

DATA SHEET DESIGNATIONS

As detailed in the table below, each Micron product
data sheet is classified as either Advance, Preliminary (in-
dicated on the top of each data sheet) or Final (final data
sheets have no marking).

SURVEY

We have included a removable, postage-paid survey
form in the front of this book. Your time in completing and
returning this survey will enhance ourefforts to continually
improve our product literature.

For more information on Micron product literature, or to
order additional copies of this publication, contact:

Micron Semiconductor Products, Inc.
8000 S. Federal Way

P.O.Box 6

Boise, ID 83707-0006

Phone: 208-368-3900

Fax: 208-368-4617

E-mail: prodmktg@micron.com

Customer Comment Line: 800-932-4992
Customer Comment Fax: 01-208-368-5018

DATA SHEET MARKING DEFINITION

Advance This data sheet contains initial descriptions of products still under development.

Preliminary This data sheet contains initial characterization limits that are subject to change upon full
characterization of production devices.

No Marking This data sheet contains minimum and maximum limits specified overthe complete power
supply and temperature range for production devices. Although considered final, these
specifications are subject to change, as further product development and data character-
ization sometimes occur.

IOTE: Micron uses acronyms to refer to certain industry-standard-setting bodies. These are defined below:
EIA/JEDEC—Electronics Industry Association/Joint Electron Device Engineering Council
PCMCIA—Personal Computer Memory Card International Association

Micron’s Quality/Reliability Handbook is available by calling 208-368-3900.
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DDR/SLDRAM/RDRAM PRODUCT SELECTION GUIDE

Memory Part Clock! Package/No. of Pins
Product Configuration Number Voltage | (MHz) Data Rate | FBGA | TSOP | TQFP | Page
DDR SDRAM | 16 Meg x 4 MT46V16M4 2.5V 100, 133 2X - 66 - 1-3
DDR SDRAM | 32 Meg x 4 MT46V32M4 2.5V 100, 133 2x - 66 - 1-7
DDR SDRAM | 64 Meg x 4 MT46V64M4 2.5V 100, 133 2X - 66 - 1-9
DDR SDRAM 8 Megx 8 MT46V8M8 2.5V 100, 133 2x - 66 - 1-3
DDR SDRAM | 16 Meg x 8 MT46V16M8 2.5V 100, 133 2x - 66 - 1-7
DDR SDRAM | 32 Meg x 8 MT46V32M8 2.5V 100, 133 2X -~ 66 - 1-9
DDR SDRAM 4 Meg x 16 MT46V4M16 2.5V 100, 133 2x - 66 - 1-3
DDR SDRAM 8 Meg x 16 MT46V8M16 2.5V 100, 133 2x - 66 - 1-7
DDR SDRAM | 16 Meg x 16 MT46V16M16 2.5V 100, 133 2X — 66 - 1-9
RDRAM 8 Meg x 18 MTeV8M18 2.5V 300, 400 2X 54 - - 1-13
SLDRAM 8 Megx 18 MT49v8M18C 2.5V 400 2x TBD - - 1-11
DDR SGRAM 512K x 32 MT45V512K32 2.5V 150, 167 2X - - 100 1-1
DDR SDRAM 2 Meg x 32 MT46V2M32 2.5V 150, 167 2x - — 100 1-5
NOTE: 1. DDR SDRAM (x4, x8, x16) clock rate at CAS latency of 2.

DDR SGRAM (x32) clock rate at CAS latency of 3.
DDR SDRAM (x32) clock rate at CAS latency of 3.
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512K x 32
DDR SGRAM

DOUBLE DATA
RATE SGRAM

MT45V512K32 — 128K x 32 x 4 banks

For the latest data sheet, please refer to the Micron Web
site: www.micron.com/mti/msp/htmi/datasheet.html

FEATURES

Internal, pipelined double data rate (DDR) architec-
ture; two data accesses per clock cycle

Bidirectional, intermittent data strobe (DQS) transmit-
ted /received with data and used in capturing data at
the receiver

DQS edge-aligned with data for READs; center-
aligned with data for WRITEs

Differential clock inputs (CLK and CLK#)

DLL to align DQ and DQS transitions with CLK
transitions (JEDEC mode only)

Commands entered on each positive CLK edge; data
referenced to both edges of DQS

Four internal banks for concurrent operation:

128K x 32 x 4 banks, with 9 row- and 8 column-address
bits per bank

Burst lengths: 2, 4, 8 or full page

Auto precharge option for each burst access
16-column BLOCK WRITE

BYTE WRITE operation (masking via DM0-3)

Auto Refresh and Self Refresh Modes

16ms, 2,048-cycle auto refresh (7.8us/cycle)

2.5V (SSTL_2 compatible) I/O

+2.5V 0.2V Vbp, +2.5V 0.2V VDDQ

Same footprint as 2 Meg x 32 DDR SDRAM

JPTIONS MARKING
» Timing - JEDEC Mode Cycle Time (Clock Frequency)
6ns (<167 MHz) @ CL=3 -6
6.5ns (<150 MHz) @ CL = 3 -65
» Plastic Package
100-pin TQFP (0.65mm lead pitch) LG
100-pin TQFP, Reverse Bend RG

» Part Number Example: MT45V512K32L.G-6

CEY TIMING PARAMETERS (JEDEC Mode)

PIN ASSIGNMENT (Top View)
100-Pin TQFP?
(Normal Bend Shown)
(D-1)

FU (DQs#)
VssQ

2 2,
20000888
S8zzzz55

ﬁHHHHHHHHHHHHHHHHHHH

1100999897969594939291 90898887868584838281 %0

31
030
VssQ
DQ29

DQ3

VooQ 79 1
DQ4 78 (1]
DQs 77 [
VssQ 76 [
DQB 75 |12
oQ7 74 17
VooQ 73 13
DQ16 72 13
DQt7 I 10 71 (I3
VssQ L[] 11 70 13
pats (1] 12 69 [T
DQis [I] 13 e 11
VooQ [T 14 67 (11
Voo [ 16 66 [T
Vss (I 16 65 1]
DQ2o T ]17 64 1]
DQ21 [CI_]18 63 T
Vss@ [I] 19 62 1]
D@22 [T 20 61
DQe3 [ 21 60 [T}
vooQ [CI”] 22 59 [T
DMO [CT] 23 58 (11
DM2 [C17] 24 57 11
WE# [1T]28 56 1]
CAS# |26 55 (1
RAs# (127 54 11
cs# 128 53 17
BAO [T} 29 52 11

BA1 [} 30 51 13

313233343536 3738 3940414243 44 45 4647 48 4950

8 1 111 faf1a}afa afajstalalals)

P 00000 aswen
2z <>‘°o%z%zzgogo“’<<<<

512K x 32
Configuration 128K x 32 x4 banks
Refresh Count 2K
Row Addressing 512 (A0-A8)
Bank Addressing 4 (BAO, BA1)
Column Addressing 256 (A0-A7)

**Reserved for 2 Meg x 32 DDR addressing
TJEDEC standard MS-026 BHA (LQFP)

16Mb DDR SGRAM PART NUMBERS

SPEED | CLOCK FREQUENCY (1/CK) | ACCESS DQ-DOS
GRADE | CL=2* CL=3* TIME SKEW
-6 111 MHz 167 MHz | +0.1'CK | #0.075'CK
-65 100 MHz 150 MHz | +0.1'CK | 20.075!CK

CL = CAS (READ) latency

PART NUMBER ARCHITECTURE
MT45V512K32LG 512K x 32
MT45V512K32RG 512K x 32

12K x 32 DDR SGRAM
SMx32DDRSGRAM.p65 — Rev. 2/99

Micron Technology, inc., reserves the right to change products or specifications without notice.
1999, Micron Technology, Inc.
Micron is a registered trademark of Micron Technology, Inc.
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512K x 32

DDR SGRAM -

NOTE

This device provides dual-mode operation: JEDEC mode
and non-JEDEC mode. The recommended mode of opera-
tion for higher performance and/or more robust timing is

the JEDEC mode. Accordingly, this document focuses pri- -

marily on the JEDEC mode of operation. The non-JEDEC
mode differences are noted as exceptions in the text, and
the non-JEDEC mode timing diagrams are included in
Appendix I in the full-length version of this data sheet.

The device defaults to the non-JEDEC mode upon power-
up to accommodate controllers designed for that mode of
operation only. The device enters the JEDEC mode of
operation when the DLL is enabled, via a LOAD MODE
REGISTER command to the extended mode register. Once
in the JEDEC mode, the device remains in that mode until
powered down.

Note that the DLL may be disabled after entering JEDEC
mode, but this mode of operation is provided for test and
debug purposes only. Specifications unique to this mode of
operation are not guaranteed.

GENERAL DESCRIPTION

The 16Mb DDR SGRAM is a high-speed CMOS, dynamic
random-access memory containing 16,777,216 bits. It is
internally configured as a quad-bank DRAM, with each
4,194,304-bit bank organized as 512 rows by 256 columns by
32 bits.

The 16Mb DDR SGRAM uses a double data rate architec-
ture to achieve high-speed operation. The double data rate
architecture is essentially a 2n prefetch architecture with an
interface designed to transfer two data words per clock
cycle at the I/O pins. A single read or write access for the
16Mb DDR SGRAM consists of a single 64-bit, one-clock-
cycle data transfer at the internal DRAM core and two
corresponding 32-bit, one-half-clock-cycle data transfers at
the I/O pins.

A bidirectional data strobe (DQS) is transferred exter-
nally,along with data, for use in data capture at the receiver.
DQS is an intermittent strobe transmitted by the DDR
SGRAM during READs and by the memory controller
during WRITEs. DQS is edge-aligned with data for READs
and center-aligned with data for WRITEs.

The 16Mb DDR SGRAM operates from a differential
clock: CLK and CLK# (the crossing of CLK going HIGH and
CLK# going LOW will be referred to as the positive edge of
CLK). Commands (address and control signals) are regis-
tered at every positive edge of CLK. Input data is registered
onboth edges of DQS, and output data is referenced toboth
edges of DQS as well as to both edges of CLK.

Read and write accesses to the DDR SGRAM are burst
oriented; accesses start at a selected location and continue
for a programmed number of locations in a programmed
sequence. Accesses begin with the registration of an AC-
TIVE command, which s then followed by a READ, WRITE
or BLOCK WRITE command. The address bits registered
coincident with the ACTIVE command are used toselect the
bank and row to be accessed (BAO, BA1 select the bank; A0-
A8 select the row). The address bits registered coincident
with the READ or WRITE command are used to select the
bank and the starting column Jocation for the burst access.

The DDR SGRAM provides for programmable READ or
WRITE burst lengths of 2, 4 or 8 locations, or the full page.
An AUTO PRECHARGE function may be enabled to pro-
vide a self-timed row precharge that is initiated at the end
of the burst sequence.

As with standard SGRAMs, the pipelined, multibank
architecture of DDR SGRAMSs allows for concurrent opera-
tion, thereby providing high effective bandwidth by hiding
row precharge and activation time.

DDR SGRAMEs differ from DDR SDRAMs in configura-
tion and by providing 16-column BLOCK WRITE and
full-page burst capability. The quad-bank pipelined
architecture combined with the additional graphics func-
tions results in a device particularly well suited to
high-performance graphics applications or other high-
bandwidth applications.

The 16Mb DDR SGRAM is designed to operate in 2.5V,
low-power memory systems. An auto refresh mode is
provided, along with a power-saving power-down mode.
All inputs are compatible with the JEDEC Standard for
SSTL_2. All outputs are SSTL_2, Class II compatible.

512K x 32 DDR SGRAM
16Mx32DDRSGRAM.p65 — Rev. 2/99

Micron Technology, Inc., reserves the right to changs products or specifications without notice
©1998, Micron Technology, Inc
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ADVANCE

64Mb: x4, x8, x16
DDR SDRAM

DOUBLE DATA
RATE SDRAM

MT46V16M4 - 4 Meg x4 x 4 banks
MT46V8M8 - 2 Megx8 x4 banks
MT46V4M16 - 1 Meg x 16 x 4 banks

For the latest data sheet, please refer to the Micron Web
site: www.micron.com/mti/msp/htmi/datasheet. htm!

‘EATURES

* Internal, pipelined double data rate (DDR) architec-
ture; two data accesses per clock cycle

- Bidirectional, intermittent data strobe (DQS) transmit-
ted /received with data and used in capturing data at
the receiver
DQS edge-aligned with data for READs; center-
aligned with data for WRITEs
Differential clock inputs (CLK and CLK#)
DLL to align DQ and DQS transitions with CLK
transitions
Commands entered on each positive CLK edge; data
referenced to both edges of DQS
Four internal banks for concurrent operation
Data mask (DM) for write data
Burst lengths: 2,4 or 8
Auto precharge option for each burst access
Auto Refresh and Self Refresh Modes
64ms, 4,096-cycle refresh
2.5V (SSTL_2 compatible) I/O
+2.5V £0.2V Vpp, +2.5V 0.2V VppQ

JPTIONS MARKING

Configuration

16 Meg x4 (4Megx4 x4banks)
8Megx8 (2Megx8 x4 banks)
4Megx 16 (1 Meg x 16 x 4 banks)

16M4
8M8
4M16

Plastic Package
66-pin TSOP (400 mil width, 0.65mm pin pitch) TG

Timing - Cycle Time
75ns@CL =2 -75
10ns@CL=2 -10

Part Number Example: MT46VSMS8TG-75

(EY TIMING PARAMETERS

SPEED CLOCK FREQUENCY (1/CK)

PIN ASSIGNMENT (Top View)

66-Pin TSOP
(C-6)

.
5
g

CONDU L WN =

16 Megx 4 8Megx 8 4 Meg x 16

Configuration 4 Meg x4 x4 banks { 2Megx8x4 banks |1 Meg x 16 x4 banks

Refresh Count 4K 4K 4K

Row Addressing 4K (AQ-A11) 4K (A0-A11) 4K (A0-A11)

Bank Addressing 4 (BAD, BA1) 4 (BAO, BA1) 4(BAO, BA1)

Column Addressing 1K (A0-A9) 512 (AO-A8) 256 (AC-A7)

64Mb DDR SDRAM PART NUMBERS

PART NUMBER ARCHITECTURE

GRADE CL=2* CL=2.5*

-75 133 MHz 150 MHz

-10 100 MHz 133 MHz

MT46V16M4TG 16 Meg x 4

MT46V8M8TG 8Megx 8

MT46V4M16TG 4Meg x 16

'L = CAS (READ) latency

vb: x4, x8, x16 DDR SDRAM
Wx4x8x16DDRSDRAM.p65 ~ Rev. 2/99

Micron Technology, Inc., reserves the right to change products or specifications without notice.
©1999, Micron Technology, Inc.
Micron is a registered trademark of Micron Technology, Inc.



MICRON

TECHNOLOGY. INC.

ADVANCE
64Mb: x4, x8, x16

DDR SDRAM

GENERAL DESCRIPTION

The 64Mb DDR SDRAM is a high-speed CMOS, dynamic
random-access memory containing 67,108,864 bits. It is
internally configured as a quad-bank DRAM.

The 64Mb DDR SDRAM uses a double data rate architec-
ture to achieve high-speed operation. The double data rate
architecture is essentially a 2n prefetch architecture with an
interface designed to transfer two data words per clock
cycle at the I/O pins. A single read or write access for the
64Mb DDR SDRAM effectively consists of a single 2n-bit
wide, one-clock-cycle data transfer at the internal DRAM
core and two corresponding n-bit wide, one-half-clock-
cycle data transfers at the I/O pins.

A bidirectional data strobe (DQS) is transmitted exter-
nally,along with data, for use in data capture at the receiver.
DQS is an intermittent strobe transmitted by the DDR
SDRAM during READs and by the memory controller
during WRITEs. DQS is edge-aligned with data for READs
and center-aligned with data for WRITEs.

The 64Mb DDR SDRAM operates from a differential
clock: CLK and CLK# (the crossing of CLK going HIGHand
CLK# going LOW will be referred to as the positive edge of
CLK). Commands (address and control signals) are regis-
tered at every positive edge of CLK. Input data is registered
onboth edges of DQS, and output data is referenced to both
edges of DQS, as well as to both edges of CLK.

Read and write accesses to the DDR SDRAM are burst
oriented; accesses start at a selected location and continue
for a programmed number of locations in a programmed
sequence. Accesses begin with the registration of an AC-
TIVE command, which is then followed by a READ or
WRITE command. The address bits registered coincident
with the ACTIVE command are used to select the bank and
row to be accessed. The address bits registered coincident
with the READ or WRITE command are used to select the
bank and the starting column location for the burst access.

The DDR SDRAM provides for programmable READ or
WRITE burst lengths of 2, 4 or 8 locations. An AUTC
PRECHARGE function may be enabled to provide a self-
timed row precharge that is initiated at the end of the burst
access.

As with standard SDRAMs, the pipelined, multibank
architecture of DDR SDRAMs allows for concurrent opera-
tion, thereby providing high effective bandwidth by hiding
row precharge and activation time.

An auto refresh mode is provided, along with a power-
saving power-down mode. All inputs are compatible witk
the JEDEC Standard for SSTL_2. All outputs are SSTL_2,
Class I compatible.

64Mb: x4, x8, x16 DDR SDRAM
64Mxdx8x16DDRSDRAM.p65 — Rev. 2/99

Micron Technology, Inc., reserves the right to change products or specifications without notic
©1989, Micron Technology, In



ADVANCE
MI:HDN 64Mb: x32

DDR SDRAM

DOU B |_E D ATA MT46V2M32 - 512K x 32 x 4 banks .
RATE SDRAM G i igsasoni

FEATURES

* Internal, pipelined double data rate (DDR) architec- PIN ASSIGNMENT (Top View)
ture; two data accesses per clock cycle .

¢ Bidirectional, intermittent data strobe (DQS) transmit- 100-Pin TQFP?
ted /received with data, to be used in capturing data at (Normal Bend Shown)

the receiver
* DQS edge-aligned with data for READs; center-
aligned with data for WRITEs
Differential clock inputs (CLK and CLK#)
DLL to align DQ and DQS transitions with CLK
transitions
» Commands entered on each positive CLK edge; data
referenced to both edges of DQS
Four internal banks for concurrent operation:
512K x 32 x 4 banks, with 11 row- and 8 column-
address bits per bank
BYTE WRITE operation (masking via DM0-3)
Burst lengths: 2, 4, 8 or full page
Auto precharge option for each burst access
Auto Refresh and Self Refresh Modes
32ms, 2,048-cycle refresh
2.5V (SSTL_2 compatible) I/O
+2.5V +0.2V Vbp, +2.5V +0.2V VDDQ

JPTIONS MARKING
+ Configuration
2 Meg x 32 (512K x 32 x 4 banks) 2M32
Plastic Package
100-pin TQFP (0.65mm lead pitch) LG
100-pin TQFP, Reverse Bend RG*
Timing - Cycle Time 2 Meg x 32
6ns (<167 MHz)@CL =3 -6 Configuration 512K x 32x 4 banks
6.5ns (<150 MHz) @ CL = 3 -65 Refresh Count K
Row Addressing 2K (A0-A10)
Part Number Example: MT46V2M32LG-6 Bank Addressing 4 (BAO, BA1)
Column Addressing 256 (AD-A7)

(EY TIMING PARAMETERS

tJEDEC standard MS-026 BHA (LQFP)

SPEED CLOCK FREQUENCY (1/CK) :
GRADE tL=2" CL=3"
5 111 MHz 167 Mz 64Mb (x32) DDR SDRAM PART NUMBER
-65 100 MHz 150 MHz
PART NUMBER ARCHITECTURE
'L = CAS (READ) latency MT46V2M32LG 2 Meg x 32

Contact factory for offering

Ab: x32 DDR SDRAM Micron Technology, Inc., reserves the right to change products or specifications without notice.
Ax32DDRSDRAM.p8S5 — Rev. 2/99 1 '5 ©1999, Micron Technology, Inc.
Micron is a registered trademark of Micron Technology, Inc.



MICRON

TECKNOLOGY, INC.

ADVANCE

64Mb: x32
DDR SDRAM

GENERAL DESCRIPTION

The 64Mb DDR SDRAM is a high-speed CMOS, dynamic
random-access memory containing 67,108,864 bits. It is
internally configured as a quad-bank DRAM.

The 64Mb DDR SDRAM uses a double data rate architec-
ture to achieve high-speed operation. The double data rate
architecture is essentially a 2n prefetch architecture with an
interface designed to transfer two data words per clock
cycle at the I/O pins. A single read or write access for the
64Mb DDR SDRAM effectively consists of a single 2n-bit
wide, one-clock-cycle data transfer at the internal DRAM
core and two corresponding n-bit wide, one-half-clock-
cycle data transfers at the I/0 pins.

A bidirectional data strobe (DQS) is transmitted exter-
nally,along with data, for usein data capture at the receiver.
DQS is an intermittent strobe transmitted by the DDR
SDRAM during READs and by the memory controller
during WRITEs. DQS is edge-aligned with data for READs
and center-aligned with data for WRITEs.

The 64Mb DDR SDRAM operates from a differential
clock: CLK and CLK#(the crossing of CLK going HIGHand
CLK# going LOW will be referred to as the postive edge of
CLK). Commands (address and control signals) are regis-
tered atevery positive edge of CLK. Input data is registered
onboth edges of DQS, and output data is referenced toboth
edges of DQS, as well as to both edges of CLK.

Read and write accesses to the DDR SDRAM are burst
oriented; accesses start at a selected location and continue
for a programmed number of locations in a programmed
sequence. Accesses begin with the registration of an AC-
TIVE command, which is then followed by a READ or
WRITE command. The address bits registered coincident
with the ACTIVE command are used to select the bank and
row to be accessed. The address bits registered coincident
with the READ or WRITE command are used to select the
bank and the starting column location for the burst access.

The DDR SDRAM provides for programmable READ or
WRITE burst lengths of 2, 4, 8 or full page. An AUTO
PRECHARGE function may be enabled to provide a self-
timed row precharge thatis initiated at the end of the burst
access.

As with standard SDRAMs, the pipelined, multibank
architecture of DDR SDRAMs allows for concurrent opera-
tion, thereby providing high effective bandwidth by hiding
row precharge and activation time.

An auto refresh mode is provided, along with a power-
saving power-down mode. All inputs are compatible with
the JEDEC Standard for SSTL_2. All outputs are SSTL_2,
Class II compatible.

64Mb: x32 DDR SDRAM
64Mx32DDRSDRAM.pES — Rev. 2/89
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ADVANCE

128Mb: x4, x8, x16
DDR SDRAM

MICRON

TECHNOLOGY. INC.

MT46V32M4 - 8 Meg x4 x 4 banks
MT46V16M8 - 4 Meg x 8 x 4 banks
MT46V8M16 - 2 Meg x 16 x 4 banks

For the latest data sheet, please refer to the Micron Web
site: www.micron.com/mti/msp/htmi/datasheet.htm/

DOUBLE DATA
RATE SDRAM

EATURES
' Internal, pipelined double data rate (DDR) architec- PIN ASSIGNMENT (Top View)
ture; two data accesses per clock cycle
© Bidirectional, intermittent data strobe (DQS) transmit- 66-Pin TSOP
ted /received with data and used in capturing data at (C-6)
the receiver
DQS edge-aligned with data for READs; center- ; sz‘sl
aligned with data for WRITEs 2" NC
Differential clock inputs (CLK and CLK#) M Nesa
DLL to align DQ and DQS transitions with CLK s e
transitions 7 NC
Commands entered on each positive CLK edge; data 4 Vesa
referenced to both edges of DQS Noe
Four internal banks for concurrent operation vooQ
Data mask (DM) for write data NC
Burst lengths: 2,4 or 8 EZSSQ
Auto precharge option for each burst access ne .
Auto Refresh and Self Refresh Modes Vss
64ms, 4,09-cycle refresh otich
2.5V (SSTL_2 compatible) I/O o
+2.5V £0.2V Vpp, +2.5V £0.2V VbDQ ne
A1l
)PTIONS MARKING P
Configuration he
32Megx4 (8Megx4 x4banks) 32M4 -
16 Meg x8 (4 Megx8 x4 banks) 16M8 Vss
8 Meg x 16 (2 Meg x 16 x 4 banks) 8M16
**The definition of a QFC# signal for this pin is pending.
Plastic Package
66-pin TSOP (400 mil width, 0.65mm pin pitch) TG 32 Meg x4 16 Megx 8 8Megx 16
Configuration 8Meg x4 x4 banks | 4 Megx 8 x4 banks {2 Megx 16 x4 banks
Timing - Cycle Time Refresh Count 4K 4K 4K
75nsaci L R
an ressing A , 5
10ns@CL =2 -10 Column Addressing | 2K (AO-AG, AT1) K (AGAS) 512 (A0-A6)
Part Number Example: MT46V16M8TG-75
EY TIMING PARAMETERS 128Mb DDR SDRAM PART NUMBERS
SPEED CLOCK FREQUENCY (1/'CK) PART NUMBER ARCHITECTURE
GRADE CL=2" CL=2.5" MT46V32M4TG 32 Meg x #
75 133 MHz 150 MHz MT46V16MBTG 16 Meg x 8
-10 100 MHz 1383 MHz MT46VBMI6TG 8Meg x 16

= CAS (READ) latency

b: x4, x8, x16 DDR SDRAM
x4x8x16DDR.p6Ss — Rev. 2/99
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MICRON

TECHNOLOGY. INC.

ADVANCE

128Mb: x4, x8, x16
DDR SDRAM

GENERAL DESCRIPTION

The 128Mb DDR SDRAM is a high-speed CMOS, dy-
namic random-access memory containing 134,217,728 bits.
It is internally configured as a quad-bank DRAM.

The 128Mb DDR SDRAM uses a double data rate archi-
tecture to achieve high-speed operation. The double data
rate architecture is essentially a 2n prefetch architecture
with an interface designed to transfer two data words per
clock cycle at the I/ O pins. A single read or write access for
the 128Mb DDR SDRAM effectively consists of a single 2n-
bitwide, one-clock-cycle data transferat theinternal DRAM
core and two corresponding n-bit wide, one-half-clock-
cycle data transfers at the I/O pins.

A bidirectional data strobe (DQS) is transmitted exter-
nally, along with data, for use in data capture at the receiver.
DQS is an intermittent strobe transmitted by the DDR
SDRAM during READs and by the memory controller
during WRITEs. DQS is edge-aligned with data for READs
and center-aligned with data for WRITEs.

The 128Mb DDR SDRAM operates from a differential
clock:CLK and CLK# (the crossing of CLK going HIGH and
CLK# going LOW will be referred to as the positive edge of
CLK). Commands (address and control signals) are regis-
tered atevery positive edge of CLK. Input data is registered
onbothedges of DQS, and output data is referenced to both
edges of DQS, as well as to both edges of CLK.

Read and write accesses to the DDR SDRAM are burst
oriented; accesses start at a selected location and continue
for a programmed number of locations in a programmed
sequence. Accesses begin with the registration of an AC-
TIVE command, which is then followed by a READ or
WRITE command. The address bits registered coincident
with the ACTIVE command are used to select the bank and
row to be accessed. The address bits registered coincident
with the READ or WRITE command are used to select the
bank and the starting column location for the burst access

The DDR SDRAM provides for programmable READ o1
WRITE burst lengths of 2, 4 or 8 locations. An AUTC
PRECHARGE function may be enabled to provide a self-
timed row precharge that is initiated at the end of the burs
access.

As with standard SDRAMs, the pipelined, multiban}
architecture of DDR SDRAMSs allows for concurrent opera
tion, thereby providing high effective bandwidth by hiding
row precharge and activation time.

An auto refresh mode is provided, along with a power
saving power-down mode. All inputs are compatible witl
the JEDEC Standard for SSTL_2. All outputs are SSTL_2Z
Class II compatible.

128Mb: x4, x8, x16 DDR SDRAM
128Mx4x8x16DDR.p65 — Rev. 2/89
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MICRON

TECHNOLOGY. ING

ADVANCE

256Mb: x4, x8, x16
DDR SDRAM

DOUBLE DATA
RATE SDRAM

MT46V64M4 - 16 Meg x 4 x 4 banks
MT46V32M8 - 8 Megx 8 x4 banks
MT46V16M16- 4 Meg x 16 x 4 banks

For the latest data sheet, please refer to the Micron Web site:
www.micron.com/mti/msp/htmi/datasheet. html

FEATURES

L]

Internal, pipelined double data rate (DDR) architec-
ture; two data accesses per clock cycle

Bidirectional, intermittent data strobe (DQS) transmit-
ted/received with data, to be used in capturing data at
the receiver

DQS edge-aligned with data for READs; center-
aligned with data for WRITEs

Differential clock inputs (CLK and CLK#)

DLL to align DQ and DQS transitions with CLK
transitions

Commands entered on each positive CLK edge; data
referenced to both edges of DQS

Four internal banks for concurrent operation

Data mask (DM) for write data

Burst lengths: 2,4 or 8

Auto precharge option for each burst access

Auto Refresh and Self Refresh Modes

64ms, 4,096-cycle refresh

2.5V (SSTL_2 compatible) I/O

+2.5V £0.2V Vbp, +2.5V 0.2V VDDQ

JPTIONS MARKING
» Configuration
64 Megx4 (16 Megx4 x4 banks) 64M4
32Megx8 ( 8 Megx8 x4 banks) 32M8
16 Meg x 16 ( 4 Meg x 16 x 4 banks) 16M16
Plastic Package
66-pin TSOP (400 mil width, 0.65mm pin pitch) TG
Timing - Cycle Time
7.5ns @ CL =2 -75
10ns@CL =2 -10
Part Number Example: MT46V32M8TG-75
(EY TIMING PARAMETERS
SPEED CLOCK FREQUENCY (1/cK)
GRADE CL=2* CL=2.5*
-75 133 MHz 150 MHz
-10 100 MHz 133 MHz

L = CAS (READ) latency

PIN ASSIGNMENT (Top View)
66-Pin TSOP
(C-6)
x4 x8 x16 x4
Vop Voo Voo [T Vss
NC DQe  DQo NC
VopQ  VooQ VopoQ [T VssQ
NC NC DQ1 NC
DQo DQ1 DQz2 M DQ3
VssQ VssQ VssQ Er] VobQ
NC NC DQ3 M NC
NC DQ2 DQ4 T NC
VopQ VopQ VopQ [T VssQ
NC NC DQ5 O NC
bQ1 DQ3 DOs 0 DQ2
VssQ VssQ VssQ O VopQ
NC NC DQ7 O NC
NC NC NC NC
VopQ  VopQ VopQ VvssQ
NC NC LDQS @ DQs
NC NC NC O NC
VoD Voo Voo O VREF
NC**  NC** NC** [T Vss
NC NC LDM DM
WE# WE# WE# O CLK#
CAS# CAS# CAS# [ CLK
RAS# RAS# RAS# [T CKE
cs# cs#  Cs# ™ NC
NC NC NC O] Af2
BA0  BA0O BA0 A1
BA1 BA1 BA1 T A9
A10/AP A10/AP A10/AP T A8
A0 A0 A0 g A7
Al Al At A6
A2 A2 A2 A5
A3 A3 A3 A4
Voo Voo Vop O Vss
**The definition of a QFC# signal for this pin is pending.
64 Megx 4 32Megx8 16 Meg x 16
Configuration 16 Meg x4 x4 banks| 8 Meg x 8x 4 banks |4 Meg x 16 x 4 banks
Refresh Count 4K 4K 4K
Row Addressing 4K (AQ-A11) 4K (A0-A11) 4K (AC-A11)
Bank Addressing 4 (BAO, BA1) 4 (BAO,BA1) 4 (BAO, BAT)
Column Addressing |4K (A0-A9, A11-A12)| 2K (AO-A9, A11) 1K (A0-A9)
256Mb DDR SDRAM PART NUMBERS
PART NUMBER ARCHITECTURE
MT46V64MATG 64 Meg x4
MT46V32M8TG 32 Meg x8
MT46V16M16TG 16 Megx 16

Vb: x4, x8, x16 DDR SDRAM
Vix4x8x16DDRSDRAM.p6S5 ~ Rev, 2/99

Micron Technology, Inc., reserves the right to change products or specifications without notice.
©1999, Micron Technology, Inc.
Micron is a registered trademark of Micron Technolagy, inc.
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MICRON

TECHNOLOGY. INC.

ADVANCE

256Mb: x4, x8, x16
DDR SDRAM

GENERAL DESCRIPTION

The 256Mb DDR SDRAM is a high-speed CMOS, dy-
namic random-access memory containing 268,435,456 bits.
It is internally configured as a quad-bank DRAM.

The 256Mb DDR SDRAM uses a double data rate archi-
tecture to achieve high-speed operation. The double data
rate architecture is essentially a 2n prefetch architecture
with an interface designed to transfer two data words per
clock cycle at the 1/O pins. A single read or write access for
the 256Mb DDR SDRAM effectively consists of a single 2n-
bitwide, one-clock-cycle data transfer atthe internal DRAM
core and two corresponding n-bit wide, one-half-clock-
cycle data transfers at the I/O pins.

A bidirectional data strobe (DQS) is transmitted exter-
nally, along with data, for useindatacaptureat the receiver.
DQS is an intermittent strobe transmitted by the DDR
SDRAM during READs and by the memory controller
during WRITEs. DQS is edge-aligned with data for READs
and center-aligned with data for WRITEs.

The 256Mb DDR SDRAM operates from a differential
clock: CLK and CLK# (the crossing of CLK going HIGHand
CLK# going LOW will be referred to as the positive edge of
CLK). Commands (address and control signals) are regis-
tered at every positive edge of CLK. Input data is registered
onboth edges of DQS, and output data is referenced to both
edges of DQS, as well as to both edges of CLK.

Read and write accesses to the DDR SDRAM are burst
oriented; accesses start at a selected location and continue
for a programmed number of locations in a programmed
sequence. Accesses begin with the registration of an AC-
TIVE command, which is then followed by a READ or
WRITE command. The address bits registered coincident
with the ACTIVE command are used to select the bank and
row to be accessed. The address bits registered coincident
with the READ or WRITE command are used to select the
bank and the starting column location for the burst access.

The DDR SDRAM provides for programmable READ or
WRITE burst lengths of 2, 4 or 8 locations. An AUTO
PRECHARGE function may be enabled to provide a self-
timed row precharge that is initiated at the end of the burst
access.

As with standard SDRAMSs, the pipelined, multibank
architecture of DDR SDRAMSs allows for concurrent opera-
tion, thereby providing high effective bandwidth by hiding
row precharge and activation time.

An auto refresh mode is provided, along with a power-
saving power-down mode. All inputs are compatible with
the JEDEC Standard for SSTL_2. All outputs are SSTL_2,
Class II compatible.

256Mb: x4, x8, x16 DDR SDRAM
256Mx4x8x16DDRSDRAM.p65 — Rev, 2/99

Micron Technology, Inc., reserves the right to change products or specifications without no!
©1998, Micron Technology,



MICRON

TECHNOLOGY. INC.

ADVANCE

144Mb: x18
SLDRAM

800 Mb/s/pin
SLDRAM

MT49V8M18C - 4 Meg x 18 x 2 banks .

For the latest data sheet, please refer to the Micron Web
site: www.micron.com/mti/msp/htmi/datasheet.html

FEATURES
® Very high speed 400 MHz clock rate with 800 MHz
data rate
* 1.6 GB/s peak I/O bandwidth for very high band-
width over narrow system memory bus
Pipelined (concurrent) operation for up to four
transactions
Two-bank, 16-segment buffer architecture for hiding
row access and precharge time
* Data burst lengths of 4 or 8
¢ Command packet length of 4
Packet-oriented protocol for pin compatibility across
multiple densities
Auto Refresh and Self Refresh Modes
Command clock for commands and addresses;
bidirectional data clocks for read and write data
* Dual data clocks for smooth handoff from one data
source to another
Programmable offset between data and data clocks
Programmable READ delays, adjustable in coarse
increments equal to one data bit time, and fine
increments which are a fraction of a bit time; allow for
specific temporal placement of data at the memory
controller data pins
Programmable WRITE delays, adjustable in coarse
increments equal to one data bit time; allow for
optimally adjusted write data temporal placement by
the memory controller
64ms, 8,192-cycle refresh
SLIO Interface Technology
Drivers: calibrated Vo and VoL levels
Receivers: narrow setup and hold windows
» Single +2.5V 0.2V power supply

JPTIONS
» Timing
400 MHz data rate -47.

» Package
FBGA F

' Part Number Example: MT49V8M18CF-4Z

sENERAL DESCRIPTION

The 144Mb SLDRAM is a synchronous, very high-speed,
racket-oriented, pipelined dynamicrandom-accessmemory
ontaining 150,994,944 bits. The 144Mb SLDRAM is inter-
ally configured as two banks of 1 Meg x 72; each of the

MARKING

FBGA
(Top View)

1Meg x 72 banks is organized as 8,192 rows by 128 columns
by 72 bits. Each row is further divided into four segments,
which are 32 columns by 72 bits each.

The banks are accessed indirectly through the use of
intermediate storage buffers (segment buffers). Data is
transferred between a segment buffer and a bank via
PREFETCH and RESTORE operations (for a PREFETCH,
data moves from the bank to the segment buffer; for a
RESTORE, data moves in the opposite direction). The size
of the data word for these internal transfers is equal to one
segment (32 x 72 bits). Data is transferred between a seg-
ment buffer and the I/0 interface via READ and WRITE
operations. A READ or WRITE burst of four involves the
data of one column in the selected segment buffer. For a
burst of eight, two columns are accessed. The 72 bits per
column access are transferred over the I/O interface in a
burst of four 18-bit words.

Alltransactions begin with arequest packet. PREFETCH,
RESTORE, READ and WRITE request packets contain the
specific command and address information required. A
row must be opened (activated) prior to a PREFETCH or
RESTORE, and a row must be closed (precharged) prior
to opening another row in the same bank. Request packets
for combinations of commands are supported (e.g. ROW
OPEN and PREFETCH, PREFETCH and READ, WRITE
and RESTORE, etc.). PREFETCH and RESTORE requests

14Mb: x18 SLDRAM
14Mx18VCSL.p85 ~ Rev. 2/99

Micron Technology, Inc., reserves the right to change preducts or specifications without notice.
©1999, Micron Technology, inc.
Micron Is a registered trademark of Micron Technology, Inc.



MICRON

ADVANCE

144Mb: x18
SLDRAM

GENERAL DESCRIPTION (continued)
indicate whether to leave the row open after the access or to
perform a self-timed precharge at the completion of the
access (auto precharge).

The buffered architecture of 144Mb SLDRAM results
in enhanced system performance in the form of lower
average latency per access, more efficient bus utilization
and reduced power consumption, while at the same time
achieving an 800 Mb/s/pin (or 1.6 GB/s) data rate. This
performance is provided in a cost-effective manner due to

the reduction in the number of internal banks and related
redundant logic, and the decoupling of I/O interface fre-
quency from core frequency.

The 144Mb SLDRAM is designed to operate in 2.5V
memory systems. An auto refresh mode is provided along
with two power-saving modes: standby and shutdown. Self
refresh is provided in the shutdown mode. The 144Mb
SLDRAM includes SLIO, an adaptive, very high-speed,
interface technology.
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Woux
omHER WATE
CLOCKS LATCH.
[
oRIVERS
144Mb: x18 SLDRAM 1 1 2 Micron Technology, Inc., reserves the right to change products or specifications without notic
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ADVANCE

144Mb: 8 MEG x 18
DIRECT RDRAM

MICRON

TECHNOLOGY. INC.

DIRECT
RAMBUS™ DRAM

MT6eV8M18 - 256K x 18 x 32 banks .

For the latest data sheet, please refer to the Micron Web
site: www.micron.com/mti/msp/htmi/datasheet.htmi/

FEATURES
» High-speed 300 MHz and 400 MHz clocks with 2x data 54-Bump FBGA
rates (Top View)

» 1.6 GB/s peak I/O bandwidth

' Rambus signaling level (RSL) using differential 300
MHz and 400 MHz transmit and receive clocks

' Packet-oriented Rambus protocol transmitted in
8-bit-long packets

* Separate control (8 bit) and data (18 bit) buses for
increased data bandwidth capability
Control bus with separate row (3 bit) and column (5
bit) buses for easier command scheduling
Programmable output delay timing for round-trip
delay of 1 to 5 cycles
Support for up to four simultaneous transactions
(within bank restrictions)
Write buffer to reduce READ latency
Three precharge mechanisms for controller flexibility
Programmable power states for flexibility in power

consumption versus data access time PART NUMBERS
Power-down self-refresh and active refresh
Organization: 1KB pages and 32 banks, x18 PART NUMBER ORGANIZATION! |CLKFREQ.| ACCESS
organlzatlon (MHz) TIME (ns)
Czhll* Slcglg sza‘:k?ge (fspﬁ FBGA MT6VBM18F-3A | 256K x 18x32s | 300 53
32ms, 16,384 cycle refres MT6VBM18F-3C2 | 256K x 18 x 32s | 300 45
2.5V power supply with 1.8V CMOS supply forI1/Os MTGVBM18F2B | 256K x 18 x 325 200 50

MT6VBM18F-4C2 | 256K x 18 x 32s 400 45
’PTIQNS. MARKING MT6V8M18F-4D2 | 256K x 18 x 32s 400 40
Configuration
8 Meg x 18 SM18 NOTE: 1. The “32s” designation indicates that this RDRAM
Package core is composed of 32 banks which use a “split”
FBGA F bank architecture.

2. These speed grades may not be available on initial

Timing (Cycle Time) product and are provided for future design-in
300 MHz Clock Rate, Access Time = 53ns 3A support. Please contact the factory for availability.
300 MHz Clock Rate, Access Time = 45ns -3C

400 MHz Clock Rate, Access Time = 50ns -4B
400 MHz Clock Rate, Access Time = 45ns -4C
400 MHz Clock Rate, Access Time = 40ns -4D

ENERAL DESCRIPTION

The MT6V8M18 Direct RDRAM?® is a general-purpose,
sh-performance, packet-oriented dynamic random-
:ess memory containing 150,994,944 bits. The MT6V8M18
nternally configured as 32 banks of 32K x 144; each of the
{x 144 banks is organized as 512 rows by 64 columns by

144 bits. The 144 bits are serially multiplexed onto the
RDRAM'’s I/0O pins as eight 18-bit words.

The MT6V8M18 uses Rambus signaling level (RSL) tech-
nology to achieve 300 MHz or 400 MHz clock speeds using
differential clocks. Control and I/0O data is transferred on
both rising and falling edges of the clock. This allows data
transfers at 1.25ns per two bytes (10ns per 16 bytes) during
peak operation.

All DRAM commands are communicated to the
MT6V8M18 through a 3-bit row or 5-bit column bus in

2.8 Meg x 18 RAMBUS DRAM
3ADRAM p65 — Rev. 2/99

Micron Technology, Inc., reserves the right to change products or specifications without notice.
©1999, Micron Technology, Inc.

Rambus Is a trademark and RDRAM is a registered trademark of Rambus Inc.

Micron is a registerad trademark of Micron Technology, Inc.



ADVANCE
MII:FIDN 144Mb: 8 MEG x 18

DIRECT RDRAM

GENERAL DESCRIPTION (continued)

packets which are 8 bits in length. These packets are then System-oriented features include power management,
decoded on the RDRAM into the operation and address byte masking and x18 organization. The two data bits in the
requiring access. x18 organization are general and can be used for additional
Initialization and mode configuration for the MT6V8M18 storage and bandwidth, or for error correction.
are accessed through slow speed CMOS Serial I/O inter-
face. DEVICE PINOUT
The architecture of Direct RDRAMSs allows high sus- The bump layout table below shows the pin assignments
tained bandwidth memory transactions for multiple, si- of the center-bonded RDRAM package from the top side of
multaneous, semi-random addresses. The Direct RDRAM’s the package (the view looking down on the package as it is
thirty-two banks can support up to four simultaneous mounted on the circuit board). The MT6V8M18 is available
transactions (within bank restrictions). in an FBGA chip-scale package.

FBGA BUMP LAYOUT
(Top View)

10 DQA7 | DQA4 CFM | CFMN RQ5 RQ3 DQB0O | DQB4 | DQB7
9 GND Vop GND GNDa VbD GND Vbp Vbb GND
8 CMD DQA5 DQA2 Vopa RQ6 RQ2 DQB1 DQB5 SI01
7

6

5

4

3 SCK DQA6 | DQAt VREF RQ7 RQ1 DQB2 | DQB6 | SIO0
2 Vcmos GND Vop GND GND Vob GND GND Vcmos
1 DQA8 | DQA3 | DQAO | CTMN | CTM RQ4 RQO DQB3 | DQBS8

A B C D E F G H J

144Mb: 8 Meg x 18 RAMBUS DRAM 1 1 4 Micron Technology, Inc., reserves the right to change products or specifications without n
144MRDRAM.p65 —~ Rev. 2/99 = ©1998, Micron Technology



ADVANCE
MICRON 144Mb: 8 MEG x 18

DIRECT RDRAM

FUNCTIONAL BLOCK DIAGRAM ‘ .
RQ7..RQS5 or RQ4..RQQ or DQA8..DQAO
ROW2..ROWO CTMCTMN SCK,CMD SIO0,SIO1 CFM CFMN COL4..COLO DQBS..DQBO
5 184
........................................................................................... Y--
. — :
1 ]
n "
1
: | :
Ll '
1 ]
: TCLK | !
H Packet Decode L _Control Registers [ Packet Decode E
H ROWR ROWA | l l COLX CcOLC COLM !
' 5L 5L o '
: AL AL Ak 1 :
H ROP DR BR R REFR | Power | pgyp XOP DX BX COP DC BC C MB MA H
1 AV | Modes M H
H I 4 | '
= L1 i :
' ['mux yvach] ¥ :
E Row Decode PRER IXOP Decode E
: ACT PREX :
.
' "
. :
. 1
H l H
1 "
. 1
14 I’ 1
; v 18 18 Q :
H " X :
: - T\ :
: s[> 2 :
= ©
: Bank31 5 ler 2 :
H @ il g H
: BankO F Dl g H
' Memory Array A Dl '
H . < :
' 512 rows o - H
H X64 columns - 18 2] :
H x144 bits = :
: . '
! L
H Sense Amps ® B
H ————» =1 :
L}
; 144 —» = :
H > * :
: Internal Data Path N
L}
: 170 Gating :
1 1]

44Mb: 8 Meg x 18 RAMBUS DRAM 1 Micron Technology, Inc., reserves the right to change products or specifications without notice.
44MRDRAM.pES5 ~ Rev. 2/99 1 - 5 ©1999, Micron Technology, Inc.
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MlCRDN 144Mb: 8 MEG x 18

DIRECT RDRAM

144Mb: 8 Meg x 18 RAMBUS DRAM 1 1 6 Micron Technology, inc., reserves the right to change products or specifications without notice
144MRDRAM.p6S - Rev. 2/99 - ©1999, Micron Technology, Inc
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MICRON

SDRAM PRODUCT SELECTION GUIDE

Memory Part Maximum Clock Package/No. of Pins
Configuration Options Number Frequency (MHz) TSOP Page
16 Meg x 4 4KR MT48LC16M4A2 133, 125 54 1-17
32 Meg x 4 4KR MT48LC32M4A2 133, 125 54 1-25
64 Meg x 4 8KR MT48LC64M4A2 143, 133, 125 54/66™* 1-33
8 Meg x 8 4KR MT48LC8M8A2 133, 125 54 117
8 Meg x 8* 4KR, 2.5V /0 MT46V8M8 150, 133, 100 66 1-3
16 Meg x 8 4KR MT48LC16M8A2 133, 125 54 1-25
32Megx 8 8KR MT48LC32MBA2 143, 133, 125 54/66** 1-33
1Meg x 16 2KR, 4KR, S MT48LC1M16A1 S 166, 143, 125 50 1-41
4Meg x 16 4KR MT48LC4M16A2 133, 125 54 117
8 Meg x 16 4KR MT48LC8M16A2 133, 125 54 1-25
16 Meg x 16 8KR MT48LC16M16A2 143, 133, 125 54/66"* 1-33
2 Meg x 32 4KR MT48LC2M32B2 166, 143, 125 86 1-45

2KR = 2,048 Refresh; 4KR = 4,096 Refresh; 8KR = 8,192 Refresh; S = Optional Self Refresh on 16Mb SDRAMs (all other
SDRAMs have Self Refresh)

*The 8 Meg x 8 DDR SDRAM data sheet is found in the DDR/SLDRAM/RDRAM section.
**The 66-pin TSOP package is under consideration.




MICRON

TECHNOL OGY. NG,

64Mb: x4, x8, x16

SDRAM

SYNCHRONOUS
DRAM

MT48LC16M4A2 -4 Meg x4 x 4 banks
MT48LC8MBA2 - 2 Megx 8 x4 banks
MT48LC4M16A2 -1 Meg x 16 x 4 banks

For the latest full-length data sheet, please refer to the Micron
Web site: www.micron.com/mti/msp/htmi/datasheet.htmi

FEATURES

¢ PC100-compliant, includes CONCURRENT AUTO
PRECHARGE; PC133-compliant

¢ Fully synchronous; all signals registered on positive
edge of system clock

e Internal pipelined operation; column address can be

PIN ASSIGNMENT (Top View)

54-Pin TSOP
(C-5)

changed every clock cycle X4 _x8 x16 X16.x8 x4
¢ Internal banks for hiding row access/precharge . o b5 Da? NG
* Programmable burst lengths: 1, 2, 4, 8 or full page - - vooQ [ 3 I vss@ - -
 Auto Precharge and Auto Refresh Modes v s [0 Datd Dee bas
¢ Self Refresh Modes: standard and low power - -VssQ O 6 o veoQ@ - -
* 64ms, 4,096-cycle refresh NG DGz Da4 ] o = bar; Das No
* LVTTL-compatible inputs and outputs - VvooQ 9 D VssQ o e
. NC NC DQ5 o pato
¢ Single +3.3V 0.3V power supply pal Da3 DGE o DQs DG4 DG2
OPTIONS MARKING NG NG ba7 5 oas Ne N
* Configurations v nooam SN
16 Meg x4 (4Megx4 x4banks) 16M4 - - WE# DQMH DQM DQM
8Meg x8 (2Megx8 x4banks) 8M8 A E R
4 Meg x 16 (1 Meg x 16 x 4 banks) 4M16 - - cs# mN - -
* WRITE Recovery (WR) Dol Em -
YWR = 1 CLK (No longer supported.) Al - - A0 ma - -
fWR =2 CLK A2 oo DAt - -
¢ Plastic Package - OCPL* - - A oA - -
54-pin TSOP (400 mil) TG T R
¢ Timing (Cycle Time)
7.5ns (133 MHZ) 75 Note: The # symbol indicates signal is active LOW. A dash (-)
8ns (125 MHz) -8E " indicates x8 and x4 pin function is same as x16 pin function.
10ns (100 MHz) -10
y 2elf geﬁ:ieSh N 16 Mog x4 8 Meg x8 4Megx 16
tandar ose Configuration 4 Meg x4 x4 banks | 2 Meg x8 x4 banks | 1 Meg x 16 x 4 banks
Low Power L Refresh Court K I3 x
e Part Number Example: MT48LC8M8A2TG-8E Row Addressing 4K (AO-A11) 4K (A0-A11) 4K (AO-A11)
Bank Addressing 4 (BAD, BA1) 4 (BAD, BAT) 4 (BAO, BA1)
KEY TIMING PARAMETERS Column Addressing | 1K (AG-A9) 512 (A0-AB) 256 (AD-A7)
SPEED CLOCK ACCESS TIME | SETUP | HOLD
GRADE | FREQUENCY [CL=2**[CL=3""| TIME | TIME 64Mb SDRAM PART NUMBERS
-75 133 MHz - 5.4ns | 1.8ns | 0.8ns
-8E 125 MHz - 6ns 2ns ins PART NUMBER ARCHITECTURE
-10 100 MHz - 7ns 3ns ins MT48LC16M4A2TG 16 Megx 4
-8E 100 MHz 6ns - 2ns ins MT48LC8MBA2TG 8 Megx 8
-10 66 MHz 9ns - 3ns ins MT48LC4M16A2TG 4 Megx 16

‘Off-center parting line
*CL = CAS (READ) latency
‘Contact factory for availability

4Mb: x4, xB, x16 SDRAM
4MSDRAM.p6S - Rev. 2/99

Micron Technology, Inc., reserves the right to change products or specifications without notice.
©1999, Micron Technology, Inc.
Micron is a registered trademark of Micron Technology, Inc.




MICRON

TECHNDLOGY. INC

64Mb: x4, x8, x16
SDRAM

GENERAL DESCRIPTION

The 64Mb SDRAM is a high-speed CMOS, dynamic
random-access memory containing 67,108,864 bits. It is
internally configured as a quad-bank DRAM with a syn-
chronous interface (all signals are registered on the positive
edge of the clock signal, CLK). Each of the x4’s 16,777,216~
bit banks is organized as 4,096 rows by 1,024 columns by 4
bits. Each of the x8’s 16,777,216-bit banks is organized as
4,096 rows by 512 columns by 8 bits. Each of the x16’s
16,777,216-bit banks is organized as 4,096 rows by 256
columns by 16 bits.

Read and write accesses to the SDRAM areburst oriented;
accesses start at a selected location and continue for a
programmed number of locations in a programmed se-
quence. Accesses begin with the registration of an ACTIVE
command, which is then followed by a READ or WRITE
command. The address bits registered coincident with the
ACTIVE command are used to select thebank and row tobe
accessed (BAO, BA1 select the bank; A0-A11 select the row).
The address bits registered coincident with the READ or
WRITE command are used to select the starting column
location for the burst access.

The SDRAM provides for programmable READ or
WRITEburstlengths of 1,2, 4 or 8 locations, or the full page,

with a burst terminate option. An AUTO PRECHARGE
function may be enabled to provide a self-timed row
precharge that is initiated at the end of the burst sequence.

The 64Mb SDRAM uses an internal pipelined architec-
ture to achieve high-speed operation. This architecture is
compatible with the 2n rule of prefetch architectures, but it
also allows the column address tobe changed onevery clock
cycle to achieve a high-speed, fully random access.
Precharging one bank while accessing one of the other three
banks will hide the precharge cycles and provide seamless,
high-speed, random-access operation.

The 64Mb SDRAM is designed to operate in 3.3V, low-
power memory systems. An autorefresh modeis provided,
along with a power-saving, power-down mode. All inputs
and outputs are LVTTL-compatible.

SDRAM s offer substantial advances in DRAM operating
performance, including the ability to synchronously burst
data at a high data rate with automatic column-address
generation, the ability to interleave between internal banks
in order to hide precharge time and the capability to ran-
domly change column addresses on each clock cycle during
a burst access.

64Mb: x4, x8,x16 SDRAM
B64MSDRAM.p65 — Rev. 2/99

Micron Technology, Inc., reserves the right to change products or specifications without notice.
©1999, Micron Technology, Inc.



M|CHDN 64Mb: x4, x8, x16

SDRAM

TABLE OF CONTENTS (for full data sheet)

Functional Block Diagram - 16 Meg x 4 ........ccccceeuneee 4 POWer-DOWn ...
Functional Block Diagram - 8 Meg x 8 ...... 5 Clock Suspend................
Functional Block Diagram - 4 Meg x 16 6 Burst Read/Single Write ......
Pin Descriptions ..........cccoveervvemcerierncnnenee 7 Concurrent Auto Precharge .........c.cooovvreiinnnnnnninns
. i Truth Table 2 (CKE) .....ouevuvcurnnns
Fm‘l;t:g;?; a]t)if;fnphon rmmmmm—™— — g Truth Table 3 (Current State, Same Bank) ............c...oovoe.
Register Defm.ltl on 8 Truth Table 4 (Current State, Different Bank) ..........oovnvcunne.
MOGE REGISLET oo 8 Absolute Maximum Ratings ...............ceeceereesnereeeesnnns
Burst Length 8 DC Electrical Characteristics and Operating Conditions ..
Burst Typge Ty Ipp Specifications and Conditions
CAS Latency ................... 10 Capacitance...........coeueirereienniricssrenrens
Operating Mode.........co.oveverinnerireceecircinnnas 10 AC Electrical Characteristics (Timing Table) ............. 33
Write Burst Mode ... 10 Timing Waveforms
Commands 1
"""""""" ) Initialize and Load Mode Register 36
ggzﬁ:ﬁ; ﬁi\ﬁﬁ: s and DQM Operation) ... g Power-Down Mode .........ccocnneniccmnesenessienennees 37
No Operation (NOP) 12 Clock Suspend Made ... o
NOP) coscvvvsvstssissssssss s uto Refresh Mode .. R
I:(’ff‘i‘f’g’k’de Register . - g Self Refresh Mode........... . 40
.......................................................................... Reads
&ea.d """ - g Read - Without Auto Precharge ..........ccc.oeuue... 41
b rlt]i ........................... I Read - With Auto Precharge ......... )
Arec ;rgel';. e 1 Alternating Bank Read Accesses ............cvuuuee. 43
B utot Trec ?rg: """"" 12 Read - Full-Page Burst 44
AI::Z) Rzg::}:a € s 13 Read - DQM Operation.............ccoceccuecicuncnvencnnen, 45
N Writes
o Seht?'Refresh """" }i Write - Without Auto Precharge ... 46
peran;:)l;{ """" A e 14 Write - With Auto Precharge ........ 47
ga d/ OW ACHVALON covovressrsrsrsrnsesns 15 Alternating Bank Write Accesses . 48
‘A?a' R 21 Write - Full-Page Burst .............. . 49
Przgﬁi . - Write - DQM Operation.................o..oooorerr. 50
4Mb: x4, x8, x16 SDRAM 1 1 9 Micron Tachnology, Inc., resarves the right to change products or specifications without nofice.
4MSDRAM.pé5 — Rev. 2/99 - ©1999, Micron Technology, Inc.
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64Mb: x4, x8, x16
SDRAM

CKE —»Q——|
CLK —pd—]
S
\
ot —»O— CONTROL
w {{
We# —»S—— 551 §
CAst —»O—| 2 o
o

MODE REGISTER

AC-A11,
BAO, BA1

REFRESH
COUNTER

DQM MASK LOGIC
BANK READ DATA LATCH
.......... CONTROL WRITE DRIVERS

FUNCTIONAL BLOCK DIAGRAM
16 Meg x 4 SDRAM

BANK3
BANK2

BANKO
MEMORY

ARRAY
(4,096 x 1,024 x 4)

SENSE AMPLIFIERS

/0 GATING

——— |

P

COLUMN
DECODER

COLUMN-
ADDRESS 10
COUNTER/
LATCH

» DQ0-DQ3

DATA
INPUT
REGISTER

64Mb: x4, x8, x16 SDRAM
64MSDRAM.p65 — Rev. 2/99

1 2 O Micron Technology, Inc., reserves the right to change products or specifications without notice.
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M“:HDN 64Mb: x4, x8, x16

SDRAM

FUNCTIONAL BLOCK DIAGRAM
8 Meg x 8 SDRAM

ST :
H H
' H
H H
: :
H H
: :
' 1
H 1
H H
: H
CKE —»Q—| H
CLK ~——] :
i
H H
cst —»o—- CONTROL :
H Sy LoGIC H
WE# —»o——| < § H
cast —»O—| = z BANKS }
1
RASH _piy] © H
3 z
H H
H |
H - 1
H H
H H
i REFRESH H
: MODE REGISTER COUNTER 12 :
: BANKO i
H MEMORY 1 1 H
H ARRAY Hea— DOM
: (4,096 x 512 x 8) H
H H
: H
H SENSE AMPLIFIERS DATA H
i OUTPUT :
H REGISTER H
H H
:
: 10 GATING DQO-DQ7
H DQM MASK LOGIC ;
' BANK READ DATA LATCH
AC-AT1, D ADDRESS [ | b CONTROL WRITE DRIVERS :
BAO, BA! REGISTER LoGIC DATA H
INPUT H
: REGISTER H
H .~ H
H H
: > :
H
H COLUMN H
: DECODER H
H COLUMN- ;
H ADDRESS 9 H
i COUNTER/ :
! LATCH H
; H
H |
H H
H H
H H
H H
H H
| H
H H
i H
H :
64Mb: x4, x8, x16 SDRAM Micron Technology, Inc., raserves the right to change products or specifications without notice.
B4MSDRAM.p65 — Rev. 2/99 - € , Micron Technology, Inc.
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MICRON 64Mb: x4, x8, x16

SDRAM

FUNCTIONAL BLOCK DIAGRAM
4 Meg x 16 SDRAM

Cs# —»Q0— CONTROL
LOGIC

DECODE

o

>

2
COMMAND

MODE REGISTER
BANKO i
MEMORY 2 2 M
ARRAY r s Se— DOML,
(4,096 x 256 x 16) H DQMH
SENSE AMPLIFIERS DATA
OUTPUT
REGISTER
VO GATING DQo-DQ15
DQM MASK LOGIC
READ DATA LATCH
AC-A11,
BAO, BAT WRITE DRIVERS DATA
INPUT
H REGISTER
H
H > 1
H > H
' H
' COLUMN H
' DECODER
H COLUMN-
H ADDRESS 8
H COUNTER/
H LATCH
H
H
H
H
1
1
H
H
H
H
)
'
1
64Mb: x4, x8, x16 SDRAM Micron Technology, Inc., reserves the right to change products or spacifications without notice.
64MSDRAM.p35 — Rev. 2/99 1 '22 ©1999, Micron Technology, Inc.
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TECHNOLOGY. INC.

64Mb: x4, x8, x16
SDRAM

PIN DESCRIPTIONS

PIN NUMBERS

SYMBOL

TYPE

DESCRIPTION

38

CLK

Input

Clock: CLK is driven by the system clock. All SDRAM input signals are
sampled on the positive edge of CLK. CLK also increments the internal
burst counter and controls the output registers.

37

CKE

Input

Clock Enable: CKE activates (HIGH) and deactivates (LOW) the CLK
signal. Deactivating the clock provides PRECHARGE POWER-DOWN
and SELF REFRESH operation (all banks idle), ACTIVE POWER-DOWN
(row active in any bank) or CLOCK SUSPEND operation (burst/access in
progress). CKE is synchronous except after the device enters power-
down and self refresh modes, where CKE becomes asynchronous until
after exiting the same mode. The input buffers, including CLK, are
disabled during power-down and self refresh modes, providing low
standby power. CKE may be tied HIGH.

19

CS#

input

Chip Select: CS# enables (registered LOW) and disables (registered
HIGH) the command decoder. All commands are masked when CS# is
registered HIGH. CS# provides for external bank selection on systems
with multiple banks. CS# is considered part of the command code.

16, 17,18

WE#, CAS#,
RAS#

Input

Command Inputs: RAS#, CAS# and WE# (along with CS#) define the
command being entered.

39

x4, x8: DQM

15, 39

x16: DQML,
DQMH

input

Input/Output Mask: DQM is an input mask signal for write accesses and
an output enable signal for read accesses. Input data is masked when
DQM is sampled HIGH during a WRITE cycle. The output buffers are
placed in a High-Z state (two-clock latency) when DQM is sampled HIGH
during a READ cycle. On the x4 and x8, DQML (Pin 15) is a NC and
DQMH is DQM. On the x16, DQML corresponds to DQO-DQ7 and DQMH
corresponds to DQ8-DQ15. DQML and DQMH are considered same
state when referenced as DQM.

20, 21

BAO, BA1

Input

Bank Address Inputs: BAO and BA1 define to which bank the ACTIVE,
READ, WRITE or PRECHARGE command is being applied.

23-26, 29-34, 22, 35

A0-A11

Input

Address Inputs: A0-A11 are sampled during the ACTIVE command (row-
address A0-A11) and READ/WRITE command (column-address A0-A9
[x4]; AO-A8 [x8]; A0-A7 [x16]; with A10 defining AUTO PRECHARGE) to
select one location out of the memory array in the respective bank. A10 is
sampled during a PRECHARGE command to determine if all banks are
to be precharged (A10 HIGH) or bank selected by BAO, BA1 (LOW). The
address inputs also provide the op-code during a LOAD MODE REGIS-
TER command.

2,4,5,7,8,10,11,13,42,
44, 45, 47, 48, 50, 51,53

DQO-DQ15

x16: /0

Data Input/OQutput: Data bus for x16 (4, 7, 10, 13, 42, 45, 48, 51 are
NCs for x8; and 2, 4,7, 8, 10, 13, 42, 45, 47, 48, 51, 53 are NCs for x4).

2,5, 8,11, 44, 47, 50, 53

DQO0-DQ7

x8: 1/0

Data Input/Output: Data bus for x8 (2, 8, 47, 53 are NCs for x4).

5,11, 44, 50

DQO0-DQ3

x4: /0

Data Input/Output: Data bus for x4.

36, 40

NC

No Connect: These pins should be left unconnected.

3,9, 43,49

VopQ

Supply

DQ Power: Provide isolated power to DQs for improved noise immunity.

6, 12, 46, 52

VssQ

Supply

DQ Ground: Provide isolated ground to DQs for improved noise
immunity.

1,14,27

Vop

Supply

Power Supply: +3.3V £0.3V.

28,41, 54

Vss

Supply

Ground.

4Mb: x4, xB, x16 SDRAM
4MSDRAM.p6S — Rev. 2/08

Micron Technology, Inc., raserves the right to change products or specifications without notice.
©1998, Micron Technology, Inc.
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SDRAM

64Mb: x4, x8, x16 SDRAM Micron Technology, Inc., reserves the right to change products or spacifications without notice
64MSDRAM.p65 — Rev. 2/89 1 "24 ©1999, Micron Techrology, Inc



MICRON

TECHNOLOGY. INC.

ADVANCE

128Mb: x4, x8, x16
SDRAM

SYNCHRONOUS
DRAM

MT48LC32M4A2 - 8 Meg x4 x 4 banks
MT48LC16M8BA2 - 4 Meg x 8 x 4 banks
MT48LC8M16A2 - 2 Meg x 16 x 4 banks

For the latest full-length data sheet, please refer to the Micron
Web site: www.micron.com/mti/msp/himi/datasheet.htm/

‘EATURES

PC100-compliant, includes CONCURRENT AUTO
PRECHARGE; PC133-compliant

Fully synchronous; all signals registered on positive
edge of system clock

Internal pipelined operation; column address can be
changed every clock cycle

+ Internal banks for hiding row access/precharge

* Programmable burst lengths: 1, 2, 4, 8 or full page
Auto Precharge and Auto Refresh Modes

* Self Refresh Mode

' 64ms, 4,096-cycle refresh

LVTTL-compatible inputs and outputs

+ Single +3.3V 10.3V power supply

JPTIONS MARKING
+ Configurations
32Megx4 (8 Megx4 x4 banks) 32M4
16 Megx8 (4Megx8 x4 banks) 16M8
8 Meg x 16 (2 Meg x 16 x 4 banks) 8M16
* WRITE Recovery (‘WR)
tWR =1 CLK (No longer supported.) Al
'WR =2CLK A2
- Plastic Package - OCPL*
54-pin TSOP (400 mil) TG
- Timing (Cycle Time)
7.5ns (133 MHz) -75
8ns (125 MHz) -8E
8ns (125 MHz) -8C

Part Number Example: MT48LC16M8A2TG-8E

(EY TIMING PARAMETERS
SPEED CLOCK ACCESS TIME SETUP | HOLD
GRADE | FREQUENCY |CL=2**|CL=3**| TIME TIME
-75 133 MHz — 5.4ns 1.8ns [ 0.8ns
-8E 125 MHz - 6ns 2ns 1ns
-8C 125 MHz - éns 2ns 1ns
-8E 100 MHz éns - 2ns ins
-8C 83 MHz 9ns - 2ns 1ns

ff-center parting line
‘CL = CAS (READ) latency

PIN ASSIGNMENT (Top View)

54-Pin TSOP
(C-5)
4 X x16 x8 x4
- - Voo Te Vss - -
NC DQC DQo 2 DQ15 DQ7 NC
- = VooQ 3 VssQ - -
NC NC DQ1 4 DQ14 NC NC
DQo0 DQ1 DQ2 5 DQ13 D@6 DQ3
- - VssQ 6 VooQ -~ -
NC NC DQ3 7 DQ12 NC NC
NC DQ2 DQ4 8 DQi11 DQS NC
- - VooQ 9 VssQ - -
NC NC DQ5 DQ10 NC NC
DQ1 DQ3 DQ6 DQ9 DQ4 DQG2
- - VssQ VooQ - -
NC NC DQ7 D@8 NC NC
- - Vss - -
NC NCDQML NC - -
- - WE# DQMH DQM DQM
- - CAS# CLK - -
- - RAS# CKE - -
- - NC - -
- - Al - -
- - AS - -
- - A8 - -
- - A7 - -
- - A6 - -
- - A5 - -
- - Ad - -
- - Vss - -
Note: The # symbol indicates signal is active LOW. A dash (-)
indicates x8 and x4 pin function is same as x16 pin function.
32 Meg x4 16 Meg x 8 8 Meg x 16
Configuration 8 Meg x4 x4 banks | 4 Meg x 8x4 banks |2 Meg x 16 x4 banks|
Refresh Count 4K 4K 4K
Row Addressing 4K (AG-A11) 4K (AO-A11) 4K (A0-A11)
Bank Addressing 4 (BAO, BA1) 4 (BAO, BA1) 4 (BAO, BA1)
Column Addressing | 2K (AQ-A9, A11) 1K (A0-A9) 512 (AG-A8)

128Mb SDRAM PART NUMBERS

PART NUMBER ARCHITECTURE

MT48LC32M4A2TG 32Meg x4, 'WR=2CLK
MT48LC16MBA2TG 16 Megx8, 'WR =2 CLK
MT48LC8M16A2TG 8 Meg x 16, 'WR = 2 CLK

8Mb: x4, x8, x16 SDRAM
‘8MSDRAM.p65 — Rev. 2/99
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128Mb: x4, x8, x16
SDRAM

GENERAL DESCRIPTION

The 128Mb SDRAM is a high-speed CMOS, dynamic
random-access memory containing 134,217,728 bits. It is
internally configured as a quad-bank DRAM with a syn-
chronous interface (all signals are registered on the positive
edge of the clock signal, CLK). Each of the x4’s 33,554,432-
bit banks is organized as 4,096 rows by 2,048 columns by
4 bits. Each of the x8's 33,554,432-bit banks is organized as
4,096 rows by 1,024 columns by 8 bits. Each of the x16's
33,554,432-bit banks is organized as 4,096 rows by 512
columns by 16 bits.

Read and write accesses to the SDRAM areburst oriented;
accesses start at a selected location and continue for a
programmed number of locations in a programmed se-
quence. Accesses begin with the registration of an ACTIVE
command, which is then followed by a READ or WRITE
command. The address bits registered coincident with the
ACTIVE command are used to select thebank and row tobe
accessed (BAO, BA1 select thebank; A0-A11 select the row).
The address bits registered coincident with the READ or
WRITE command are used to select the starting column
location for the burst access.

The SDRAM provides for programmable READ or
WRITE burst lengths of 1,2, 4 or 8 locations, or the full page,

with a burst terminate option. An AUTO PRECHARGE
function may be enabled to provide a self-timed row
precharge that is initiated at the end of the burst sequence

The 128Mb SDRAM uses an internal pipelined architec-
ture to achieve high-speed operation. This architecture i
compatible with the 27 rule of prefetch architectures, but i
alsoallows the column address tobe changed onevery clock
cycle to achieve a high-speed, fully random access
Precharging onebank while accessing one of the other three
banks will hide the precharge cycles and provide seamless
high-speed, random-access operation.

The 128Mb SDRAM is designed to operate in 3.3V, low-
power memory systems. An auto refresh modeis provided
along with a power-saving, power-down mode. All inputs
and outputs are LVTTL-compatible.

SDRAM s offer substantial advances in DRAM operating
performance, including the ability to synchronously burs
data at a high data rate with automatic column-addres:
generation, the ability to interleave between internal bank
to hide precharge time and the capability to randomly
change column addresses on each clock cycle during aburs
access.

128Mb: x4, x8, x16 SDRAM
128MSDRAM.p65 — Rev. 2/99
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FUNCTIONAL BLOCK DIAGRAM
32 Meg x 4 SDRAM
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FUNCTIONAL BLOCK DIAGRAM
16 Meg x 8 SDRAM
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FUNCTIONAL BLOCK DIAGRAM
8 Meg x 16 SDRAM
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PIN DESCRIPTIONS

PIN NUMBERS

SYMBOL

TYPE

DESCRIPTION

38

CLK

Input

Clock: CLK is driven by the system clock. All SDRAM input signals are
sampled on the positive edge of CLK. CLK also increments the internal
burst counter and controls the output registers.

37

CKE

Input

Clock Enable: CKE activates (HIGH) and deactivates (LOW) the CLK
signal. Deactivating the clock provides PRECHARGE POWER-DOWN
and SELF REFRESH operation (all banks idle), ACTIVE POWER-DOWN
(row active in any bank) or CLOCK SUSPEND operation (burst/access in
progress). CKE is synchronous except after the device enters power-
down and self refresh modes, where CKE becomes asynchronous until
after exiting the same mode. The input buffers, including CLK, are
disabled during power-down and self refresh modes, providing low
standby power. CKE may be tied HIGH.

19

CS#

Input

Chip Select: CS# enables (registered LOW) and disables (registered
HIGH) the command decoder. All commands are masked when CS# is
registered HIGH. CS# provides for external bank selection on systems
with multiple banks. CS# is considered part of the command code.

16,17, 18

WEH#, CAS#,
RAS#

Input

Command Inputs: RAS#, CAS# and WE# (along with CS#) define the
command being entered.

39

x4, x8: DQM

15, 39

x16: DQML,
DQMH

Input

Input/Output Mask: DQM is an input mask signal for write accesses and
an output enable signal for read accesses. Input data is masked when
DQM is sampled HIGH during a WRITE cycle. The output buffers are
placed in a High-Z state (two-clock latency) when DQM is sampled HIGH
during a READ cycle. On the x4 and x8, DQML (Pin 15) is a NC and
DQMH is DQM. On the x16, DQML corresponds to DQ0-DQ7 and DQMH
corresponds to DQ8-DQ15. DQML and DQMH are considered same
state when referenced as DQM.

20, 21

BAO, BA1

Input

Bank Address Inputs: BAO and BA1 define to which bank the ACTIVE,
READ, WRITE or PRECHARGE command is being applied.

23-26, 29-34, 22, 35

AO-A11

Input

Address Inputs: A0-A11 are sampled during the ACTIVE command (row-
address A0-A11) and READ/WRITE command (column-address AO-A9,
A11 [x4]; AO-A9 [x8]; A0-A8 [x16]; with A10 defining AUTO
PRECHARGE) to select one location out of the memory array in the
respective bank. A10 is sampled during a PRECHARGE command to
determine if all banks are to be precharged (A10 HIGH) or bank selected
by BAO, BA1 (LOW). The address inputs also provide the op-code during
a LOAD MODE REGISTER command.

2,4,5,7,8,10,11, 13, 42,
44, 45, 47, 48, 50, 51, 53

DQO-DQ15

x16: 1/O

Data Input/Output: Data bus for x16 (4, 7, 10, 13, 42, 45, 48, 51 are
NCs for x8; and 2, 4, 7,8, 10, 13, 42, 45, 47, 48, 51, 53 are NCs for x4).

2,5,8, 11, 44, 47,50, 53

DQO0-DQ7

x8:1/0

Data Input/Output: Data bus for x8 (2, 8, 47, 53 are NCs for x4).

5, 11,44, 50

DQO0-DQ3

x4:1/0

Data Input/Output: Data bus for x4.

36, 40

NC

No Connect: These pins should be left unconnected.

3, 9,43, 49

VopQ

Supply

DQ Power: Provide isolated power to DQs for improved noise immunity.

6, 12, 46, 52

VssQ

Supply

DQ Ground: Provide isolated ground to DQs for improved noise
immunity.

1, 14,27

Vbb

Supply

Power Supply: +3.3V +0.3V.

28, 41, 54

Vss

Supply

Ground.

128Mb: x4, X8, x16 SDRAM
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256Mb: x4, x8, x16
SDRAM

SYNCHRONOUS
DRAM

MT48LC64M4A2 - 16 Meg x 4 x 4 banks
MT48LC32M8A2 - 8 Megx 8 x4 banks
MT48LC16M16A2 - 4 Meg x 16 x 4 banks

For the latest full-length data sheet, please refer to the Micron
Web site: www.micron.com/mti/msp/htmi/datasheet.htm!

'EATURES
PC100-compliant, includes CONCURRENT AUTO
PRECHARGE; PC133-compliant
Fully synchronous; all signals registered on positive
edge of system clock
Internal pipelined operation; column address can be
changed every clock cycle
Internal banks for hiding row access/precharge
Programmable burst lengths: 1, 2, 4, 8 or full page
Auto Precharge and Auto Refresh Modes
Self Refresh Mode
64ms, 8,192-cycle refresh
LVTTL-compatible inputs and outputs
Single +3.3V 0.3V power supply

JPTIONS MARKING
Configurations
64 Meg x4 (16 Megx4 x4 banks) 64M4
32Megx8 ( 8Megx8 x4 banks) 32M8
16 Meg x 16 ( 4 Meg x 16 x 4 banks) 16M16
WRITE Recovery (‘WR)
‘WR=1CLK (No longer supported.) Al
'WR=2CLK A2
Plastic Packages - OCPL*
54-pin TSOP (400 mil) TG

66-pin TSOP (400 mil) (Under evaluation.)
60-bump FBGA (8mm x 16mm) (Under evaluation.)

Timing (Cycle Time)
7ns (143 MHz) -7
7.5ns (133 MHz) -75
8ns (125 MHz) -8E
Part Number Example: MT48LC16M16A2TG-8E
(EY TIMING PARAMETERS
SPEED CLOCK ACCESS TIME SETUP | HOLD
GRADE | FREQUENCY [CL=2**|CL=3**| TIME TIME
-7 143 MHz - 5.4ns | 1.8ns | 0.8ns
-75 133 MHz - 5.4ns | 1.8ns | 0.8ns
-7 133 MHz 5.5ns - 1.8ns | 0.8ns
-8E 125 MHz - 6ns 2ns 1ns
-8E 100 MHz éns - 2ns 1ins

'ff-center parting line
CL = CAS (READ) latency

PIN ASSIGNMENT (Top View)

54-Pin TSOP
(C-5)
X x16 x8 x4
- 1e Vss - -
NC DQO0 DQO 2 DQ15 DQ7 NC
- 3 VssQ - -
NC 4 DQ14 NC NC
DQ0 DQ1 DQ2 5 DQ13 DQ@é DaQs3
- 6 VooQ - -
NC 7 DQi2 NC NC
NC 8 DQ11 DQ5 NC
- 9 VssQ - -
NC DQ10 NC NC
pat DQ9 DQ4 DQ2
- VooQ - -
NC DQ8 NC NC
- Vss - -
NC NG - -
- DQMH DGM DQM
- CLK - -
- CKE - -
- A2 - -
- A1t - -
- A9 - -
- A8 - -
- A7 - -
- AB - -
- A5 - -
- A4 - -
- Vss - -
Note: The # symbol indicates signal is active LOW. A dash (-)
indicates x8 and x4 pin function is same as x16 pin function.
64Megx4 32Megx8 16Megx16
Configuration 16 Meg x4 x4 banks| 8 Meg x 8 x4 banks |4 Meg x 16 x 4 banks|
Refresh Count 8K 8K 8K
Row Addressing 8K (A0-A12) 8K (AD-A12) 8K (AG-A12)
Bank Addressing 4 (BAD, BA1) 4 (BAD,BA1) 4 (BAD, BA1)
Column Addressing | 2K (AO-A9, A11) 1K (AC-A9) 512 (A0-A8)

256Mb SDRAM PART NUMBERS

PART NUMBER ARCHITECTURE
MT48LC64M4A2TG 64 Meg x 4
MT48LC32MBA2TG 32 Meg x 8
MT48LC16M16A2TG 16 Meg x 16

iMb: x4, x8, x16 SDRAM
IMSDRAM.p65 — Rev. 2/99
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PIN ASSIGNMENT (Top View)

66-Pin TSOP
(C-6)
x4 x8 x16 x16 x8 x4
- - DD ELj 1e 66 [M Vss - -
NC DQO DQO 2 65 [T DQ15 PQ7 NC
- -VopQ [ 3 64 MO vssQ - -
NC NC DQi 1 4 63 M DQ14 NC NC
DQ0 DQ1 pQ2 M 5 62 [ DQ13 DQ6 DQ3
- - VssQ M 6 61 [ VooQ - -
NC NC DQ3 ™ 7 60 (11 DQ12 NC NC
NC D@2 DQ4 [ 8 59 [T1 DQ11 DQ5 NC
- = VopQ [T 9 58 [O VssQ - -
NC NC DQ5 [T 10 57 [0 DQ10 NC NC
DQ1 DQ3 DQ6 ] 1 56 [ DQ9 DQ4 DQ2
- - VssQ [T 12 55 [T vooQ - -
NC NC DQ7 O 13 54 [T1 DQ8 NC NC
- - NC ™M 14 53 T NC - -
- - VooQ [ 15 52 M VssQ -~ -
- - NC 16 51 M NC - -
- - NCc mM 17 50 @ NC -~ -
- - Vop [ 18 49 [T VRer - -
- - NC 19 48 [0 Vss - -
NC NCDOML [ 20 47 [ DQMHDQM DQM
- - WE# O 21 46 M NC - -
- - CAsS# O 22 45 M CLK - -
- -RAsS# MO 23 44 M CKE - -
- - Cs# 24 43 M NC - -
- - Nc mMa25 42 M A2 - -
- - BA0 MO 26 41 M AN - -
- - BA1l O 27 40 @ A9 - -
- - A10 [ 28 39 [ A8 - -
-~ A0 [0 29 38 [T1 A7 - -
- - Al 3o 37 M As - -
- - A2 3 36 [ A5 -
- - A3 [ 32 35 [ A4 - -
- - Vop ] 33 34 [ Vss - -
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00 i 4 00
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SDRAM

sENERAL DESCRIPTION

The 256Mb SDRAM is a high-speed CMOS, dynamic
indom-access memory containing 268,435,456 bits. It is
ternally configured as a quad-bank DRAM with a syn-
aronous interface (all signals are registered on the positive
dge of the clock signal, CLK). Each of the x4’s 67,108,864~
it banks is organized as 8,192 rows by 2,048 columns by
bits. Each of the x8’s 67,108,864-bit banks is organized as
192 rows by 1,024 columns by 8 bits. Each of the x16's
7,108,864-bit banks is organized as 8,192 rows by 512
slumns by 16 bits.

Read and writeaccesses to the SDRAM are burst oriented;
ccesses start at a selected location and continue for a
rogrammed number of locations in a programmed se-
uence. Accesses begin with the registration of an ACTIVE
>mmand, which is then followed by a READ or WRITE
>mmand. The address bits registered coincident with the
CTIVE command are used to select the bank and row tobe
xcessed (BAO, BA1 select the bank; A0-A12 select the row).
he address bits registered coincident with the READ or
/RITE command are used to select the starting column
ication for the burst access.

The SDRAM provides for programmable READ or
IRITE burstlengths of 1,2, 4 or 81ocations, or the full page,

with a burst terminate option. An AUTO PRECHARGE
function may be enabled to provide a self-timed row
precharge that is initiated at the end of the burst sequence.

The 256Mb SDRAM uses an internal pipelined architec-
ture to achieve high-speed operation. This architecture is
compatible with the 2n rule of prefetch architectures, but it
also allows the column address to be changed on every
clock cycle to achieve a high-speed, fully random access.
Precharging onebank while accessing one of the other three
banks will hide the precharge cycles and provide seamless,
high-speed, random-access operation.

The 256Mb SDRAM is designed to operate in 3.3V, low-
power memory systems. An auto refresh modeis provided,
along with a power-saving, power-down mode. All inputs
and outputs are LVTTL-compatible.

SDRAMs offer substantial advances in DRAM operating
performance, including the ability to synchronously burst
data at a high data rate with automatic column-address
generation, the ability to interleave between internal banks
to hide precharge time and the capability to randomly
change column addresses on each clock cycle during aburst
access.

Vb: x4, x8, x16 SDRAM
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FUNCTIONAL BLOCK DIAGRAM
64 Meg x 4 SDRAM
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FUNCTIONAL BLOCK DIAGRAM
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FUNCTIONAL BLOCK DIAGRAM
16 Meg x 16 SDRAM
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PIN DESCRIPTIONS

54-PIN TSOP

_SYMBOL

TYPE

DESCRIPTION

38

CLK

Input

Clock: CLK is driven by the system clock. All SDRAM input signals are
sampled on the positive edge of CLK. CLK also increments the internal
burst counter and controls the output registers.

37

CKE

Input

Clock Enable: CKE activates (HIGH) and deactivates (LOW) the CLK
signal. Deactivating the clock provides PRECHARGE POWER-DOWN
and SELF REFRESH operation (all banks idle), ACTIVE POWER-DOWN
(row active in any bank) or CLOCK SUSPEND operation (burst/access in
progress). CKE is synchronous except after the device enters power-
down and self refresh modes, where CKE becomes asynchronous until
after exiting the same mode. The input buffers, including CLK, are
disabled during power-down and self refresh modes, providing low
standby power. CKE may be tied HIGH.

19

CS#

Input

Chip Select: CS# enables (registered LOW) and disables (registered
HIGH) the command decoder. All commands are masked when CS# is
registered HIGH. CS# provides for external bank selection on systems
with multiple banks. CS# is considered part of the command code.

18,17, 16

RAS#, CASH#,
WE#

Input

Command Inputs: RAS#, CAS# and WE# (along with CS#) define the
command being entered.

39

x4, x8: DQM

15, 39

x16: DQML,
DQMH

Input

Input/Output Mask: DQM is an input mask signal for write accesses and
an output enable signal for read accesses. Input data is masked when
DQM is sampled HIGH during a WRITE cycle. The output buffers are
placed in a High-Z state (two-clock latency) when DQM is sampled HIGH
during a READ cycle. On the x4 and x8, DQML (Pin 15) is a NC and
DQMH is DQM. On the x16, DQML corresponds to DQ0-DQ7 and DQMH
corresponds to DQ8-DQ15. DQML and DQMH are considered same
state when referenced as DQM.

20, 21

BAO, BA1

Input

Bank Address Inputs: BAO and BA1 define to which bank the ACTIVE,
READ, WRITE or PRECHARGE command is being applied.

23-26, 29-34, 22, 35, 36

A0-A12

Input

Address Inputs: AO-A12 are sampled during the ACTIVE command (row-
address A0-A12) and READ/WRITE command (column-address AQ-A9,
A11 [x4]; AO-A9 [x8]; A0-A8 [x16]; with A10 defining AUTO
PRECHARGE) to select one location out of the memory array in the
respective bank. A10 is sampled during a PRECHARGE command to
determine if all banks are to be precharged (A10 HIGH) or bank selected
by A10 (LOW). The address inputs also provide the op-code during a
LOAD MODE REGISTER command.

2,4,5,7,8,10,11,13,42,
44, 45, 47, 48, 50, 51, 53

DQo-DQ15

x16:1/0

Data Input/Output: Data bus for x16 (4, 7, 10, 13, 42, 45, 48, 51 are
NCs for x8; and 2, 4, 7, 8, 10, 13, 42, 45, 47, 48, 51, 53 are NCs for x4).

2,5,8, 11,44, 47,50, 53

DQO-DQ7

x8: /0

Data Input/Output: Data bus for x8 (2, 8, 47, 53 are NCs for x4).

5, 11,44, 50

DQO0-DQ3

x4:1/0

Data Input/Output: Data bus for x4.

40

NC

No Connect: This pin should be left unconnected.

3,9,43, 49

VooQ

Supply

DQ Power: Provide isolated power to DQs for improved noise immunity.

6,12, 46, 52

VssQ

Supply

DQ Ground: Provide isolated ground to DQs for improved noise
immunity.

1,14,27

Vbp

Supply

Power Supply: +3.3V +0.3V.

28, 41, 54

Vss

Supply

Ground.

256Mb: x4, x8, x16 SDRAM
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SYNCHRONOUS MT48LC1M16A1 S - 512K x 16 x 2 banks .

D R A M For the latest full-length data sheet, please refer to the Micron
Web site: www.micron.com/mti/msp/html/datasheet.htm|
FEATURES .
e PC100-compliant; includes CONCURRENT AUTO PIN ASSIGNMENT (Top View)
PRECHARGE 50-Pin TSOP
e Fully synchronous; all signals registered on positive (C-4)
edge of system clock

¢ Internal pipelined operation; column address can be
changed every clock cycle

¢ Internal banks for hiding row access/precharge
1 Meg x 16 - 512K x 16 x 2 banks architecture with
11 row, 8 column addresses per bank

* Programmable burst lengths: 1, 2, 4, 8 or full page

* Auto Precharge Mode

*» Self Refresh and Adaptable Auto Refresh Modes

- 32ms, 2,048-cycle refresh or

- 64ms, 2,048-cycle refresh or

- 64ms, 4,096-cycle refresh

LVTTL-compatible inputs and outputs

Single +3.3V +0.3V power supply

OPTIONS MARKING
» Configuration
1 Meg x 16 (512K x 16 x 2 banks) 1IM16A1
» Plastic Package - OCPL* Note: The # symbol indicates signal is active LOW.
50-pin TSOP (400 mil) TG 1 Meg x 16
Configuration 512K x 16 x 2 banks
» Timing (Cycle Time) Refresh Count 2K or 4K
6ns (166 MHz) - -6 Row Addressing 2K (A0-A10)
7ns (143 MHZ) -7 Bank Addressing 2 (BA)
8ns (125 MHz) 8A Column Addressing 256 (A0-A7)
' Refresh 16Mb (x16) SDRAM PART NUMBER
2K or 4K with Self Refresh Mode at 64ms S
PART NUMBER ARCHITECTURE
» Part Number Example: MT48LC1M16A1TG-7S MTZ8LCiMIGATTG S TMogx 16
(EY TIMING PARAMETERS GENERAL DESCRIPTION
SPEED | CLOCK | ACCESSTIME | 'WA | SETUP | HOLD Té‘e 16Mb SDRAM is a ht‘g.h."s}’e‘;g 7?;’[2?2 b‘?’nalrtnfc
CLa3® random-access memory containing 16,777, its. It is
internally configured as a dual 512K x 16 DRAM with a
$ 166 MHz 5.5ns 17.8ns | 2ns 1ns synchronous interface (all signals are registered on the
-7 | 143 MHz 5.5ns 195ns | 2ns 1ns positive edge of the clock signal, CLK). Each of the 512K x
-8A | 125 MHz L 20ns | 2ns 1ns 16-bit banks is organized as 2,048 rows by 256 columns by

- 16 bits. Read and write accesses to the SDRAM are burst

ff-center parting line . . . .
CL = CAS (READ) latency oriented; accesses start at a selected location and continue
for a programmed number of locations in a programmed

Mb: x16 SDRAM Micron Technology, Inc., reserves the right to change products or specifications without notice.
MSDRAMXx16.p65 — Rev. 2/99 1 -4 1 ©1999, Micron Technology, Inc.
Micron is & registered trademark of Micron Technology, Inc.
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TECHNOLOGY. ING.

16Mb: x16

SDRAM

GENERAL DESCRIPTION (continued)
sequence. Accesses begin with the registration of an AC-
TIVE command, which is then followed by a READ or
WRITE command. The address bits registered coincident
with the ACTIVE command are used to select the bank and
row to be accessed (BA selects the bank, A0-A10 select the
row). The addressbits registered coincident with the READ
or WRITE command are used to select the starting column
location for the burst access.

The SDRAM provides for programmable READ or
WRITE burst lengths of 1, 2,4 or 8locations, or the full page,
with a burst terminate option. An AUTO PRECHARGE
function may be enabled to provide a self-timed row
precharge that is initiated at the end of the burst sequence.

The 1 Meg x 16 SDRAM uses an internal pipelined
architecture to achieve high-speed operation. This architec-
ture is compatible with the 2# rule of prefetch architectures,

TABLE OF CONTENTS (for full data sheet)

Functional Block Diagram - 1 Meg x 16
Pin Descriptions

Functional Description
Initialization
Register Definitions

Mode Register ...
Burst Length
Burst Type
CAS Latency ...
Operating Mode
Write Burst Mode

Commands
Truth Table 1 (Commands and DQM Operation)
Command Inhibit
No Operation (NOP) ..
Load Mode Register
Active
Read
Write
Precharge
Auto Precharge ....
Burst Terminate ...
Auto Refresh.
Self Refresh ...

Operation
Bank/Row Activation.....
Reads
Writes
Precharge
Power-Down

butitalsoallows the columnaddress tobechanged onevery
clock cycle to achieve a high-speed, fully random access.
Precharging one bank while accessing the alternate bank
will hide the PRECHARGE cycles and provide seamless,
high-speed, random-access operation.

The 1 Meg x 16 SDRAM is designed to operate in 3.3V,
low-power memory systems. An auto refresh mode is
provided, along with a power-saving, power-down mode.
All inputs and outputs are LVTTL-compatible.

SDRAMEs offer substantial advances in DRAM operat-
ing performance, including the ability to synchronously
burst data at a high data rate with automatic column-
address generation, the ability to interleave between inter-
nalbanksin order tohide precharge time, and the capability
to randomly change column addresses on each clock cycle
during a burst access.

Clock Suspend.........oviriniieernnns 21
Burst Read /Single Write .... .21
Concurrent Auto Precharge .........ooooeveicivieiinineenne. 22
Truth Table 2 (CKE) .o.uvvuivveiiiecieneiireenisreeseseieacis 24
Truth Table 3 (Current State, Same Bank) ...

Truth Table 4 (Current State, Different Bank) ............ocoveuene. 27
Absolute Maximum Ratings .........ccccoocvverievecrrernenenns 29
DC Electrical Characteristics and

Operating Conditions ............covvevevsinieicieneennen: 29
Ipp Operating Conditions and Maximum Limits ... 29
CapacitanCe..........ocoevereeeveieeiieieieee s

AC Electrical Characteristics (Timing Table)

Timing Waveforms
Initialize and Load Mode Register
Power-Down Mode

Clock Suspend Mode .........ovvevernrisinsisniincinisisinns
Auto Refresh Mode .........ccocvirinniiinceccnecns 36
Self Refresh Mode ... 37
Reads

Read - Without Auto Precharge .........ccovuuueenee 38

Read - With Auto Precharge

Alternating Bank Read Accesses ..........c.coeevuinn 4C

Read - Full-Page Burst ... 41

Read - DQM Operation............ccrecviviecericcnensenen 42
Writes

Write - Without Auto Precharge ......c.cccocvvevunnn. 48

Write - With Auto Precharge

Alternating Bank Write Accesses ...........cuuueuunnee 45
Write - Full-Page Burst .......c..ccovevcveieivcnncniniennnne 4¢
Write - DOM Operation..........cccovevreivicinniecacenes y

16Mb: x16 SDRAM
16MSDRAMX16.p65 — Rev. 2/99
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FUNCTIONAL BLOCK DIAGRAM
1 Meg x 16 SDRAM
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16Mb: x16

SDRAM

PIN DESCRIPTIONS

PIN NUMBERS

SYMBOL

TYPE

DESCRIPTION

35

CLK

Input

Clock: CLK is driven by the system clock. All SDRAM input signals are
sampled on the positive edge of CLK. CLK also increments the internal burst
counter and controls the output registers.

34

CKE

Input

Clock Enable: CKE activates (HIGH) and deactivates (LOW) the CLK signal.
Deactivating the clock provides PRECHARGE POWER-DOWN and SELF
REFRESH operations (all banks idle), ACTIVE POWER-DOWN (row ACTIVE
in either bank) or CLOCK SUSPEND operation (burst/access in progress).
CKE is synchronous except after the device enters power-down and self
refresh modes, where CKE becomes asynchronous until after exiting the
same mode. The input buffers, including CLK, are disabled during power-
down and self refresh modes, providing low standby power. CKE may be tied
HIGH.

18

CS#

Input

Chip Select: CS# enables (registered LOW) and disables (registered HIGH)
the command decoder. All commands are masked when CS# is registered
HIGH. CSi# provides for external bank selection on systems with multiple
banks. CS# is considered part of the command code.

15,16, 17

WE#, CAS#,
RAS#

Input

Command inputs: RAS#, CAS# and WE# (along with CS#) define the
command being entered.

14, 36

DQML,
DQMH

Input

Input/Output Mask: DQM is an input mask signal for write accesses and an
output enable signal for read accesses. input data is masked when DQM is
sampled HIGH during a WRITE cycle. The output buffers are placed in a
High-Z state (two-clock latency) when DQM is sampled HIGH during a READ
cycle. DQML corresponds to DQO0-DQ7; DQMH corresponds to DQ8-DQ15.
DQML and DQMH are considered same state when referenced as DQM.

19

BA

input

Bank Address Inputs: BA defines to which bank the ACTIVE, READ, WRITE
or PRECHARGE command is being applied. BA is also used to program the
twelith bit of the Mode Register.

21-24,27-32, 20

AC-A10

Input

Address Inputs: A0-A10 are sampled during the ACTIVE command (row-
address A0-A10) and READ/WRITE command (column-address AQ-A7, with
A10 defining AUTO PRECHARGE) to select one location out of the 512K
available in the respective bank. A10 is sampled during a PRECHARGE
command to determine if all banks are to be precharged (A10 HIGH). The
address inputs also provide the op-code during a LOAD MODE REGISTER
command.

2,3,56,8,9,
11,12, 39, 40, 42,
43, 45, 46, 48, 49

DQo-
DQ15

Input/
Output

Data I/O: Data bus.

33, 37

NC

No Connect: These pins should be left unconnected.

7,13, 38,44

VooQ

Supply

DQ Power: Provide isolated power to DQs for improved noise immunity.

4,10, 41,47

VssQ

Supply

DQ Ground: Provide isolated ground to DQs for improved noise immunity.

1,25

Vbb

Supply

Power Supply: +3.3V +0.3V.

26, 50

Vss

Supply

Ground.

16Mb: x16 SDRAM
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64Mb: x32
SDRAM

SYNCHRONOUS
DRAM

MT48LC2M32B2 - 512K x 32 x 4 banks .

For the latest full-length data sheet, please refer to the
Micron Web site: www.micron.com/mti/msp/htmi/
datasheet.html

FEATURES

¢ PC100-compliant; includes CONCURRENT AUTO
PRECHARGE

e Fully synchronous; all signals registered on positive
edge of system clock

¢ Internal pipelined operation; column address can be

changed every clock cycle

Internal banks for hiding row access/precharge

Programmable burst lengths: 1, 2, 4, 8 or full page

Auto Precharge and Auto Refresh Modes

Self Refresh Mode

64ms, 4,096-cycle refresh (15.6uus/row)

LVTTL-compatible inputs and outputs

Single +3.3V #0.3V power supply

e & & o o o o

OPTIONS MARKING
¢ Configuration
2 Meg x 32 (512K x 32 x 4 banks) 2M32B2
* Plastic Package - OCPL*
86-pin TSOP (400 mil) TG
¢ Timing (Cycle Time)
éns (166 MHz) -6
7ns (143 MHz) -7
8ns (125 MHz) -8E

¢ Part Number Example: MT48LC2M32B2TG-8E

KEY TIMING PARAMETERS
SPEED CLOCK ACCESS TIME | SETUP HOLD
GRADE FREQUENCY CL=3** TIME TIME
-6 166 MHz Sns 2ns 1ns
-7 143 MHz 5.5ns 2ns 1ns
-8E 125 MHz 6ns 2ns ns

*Off-center parting line
**CL = CAS (READ) latency

64Mb (x32) SDRAM PART NUMBER

PART NUMBER ARCHITECTURE
MT48LC2M32B2TG | 2 Meg x 32

PIN ASSIGNMENT (Top View)

86-Pin TSOP
(C-7)

CONOOHWND =

Note: The # symbol indicates signal is active LOW.

2 Meg x 32
Configuration 512K x 32 x 4 banks
Refresh Count 4K
Row Addressing 2K (A0-A10)
Bank Addressing 4 (BAO, BA1)
Column Addressing 256 (AD-A7)

SAMSDAAMS2 785 - R, 269 1-45
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GENERAL DESCRIPTION

The 64Mb SDRAM is a high-speed CMOS, dynamic
random-access memory containing 67,108,864-bits. It is
internally configured as a quad-bank DRAM with a syn-
chronous interface (all signals are registered on the positive
edge of the clock signal, CLK). Each of the 16,777,216-bit
banks is organized as 2,048 rows by 256 columns by 32 bits.

Read and write accesses tothe SDRAM areburst oriented;
accesses start at a selected location and continue for a
programmed number of locations in a programmed se-
quence. Accesses begin with the registration of an ACTIVE
command, which is then followed by a READ or WRITE
command. The address bits registered coincident with the
ACTIVE command are used to select thebank and row to be
accessed (BAO, BA1 select the bank, A0-A10 select the row).
The address bits registered coincident with the READ or
WRITE command are used to select the starting column
location for the burst access.

The SDRAM provides for programmable READ or
WRITE burst lengths of 1,2, 4 or 8 locations, or the full page,
with a burst terminate option. An AUTO PRECHARGE
function may be enabled to provide a self-timed row

precharge that is initiated at the end of the burst sequence.

The 64Mb SDRAM uses an internal pipelined architec-
ture to achieve high-speed operation. This architecture is
compatible with the 21 rule of prefetch architectures, but it
also allows the column address to be changed on every
clock cycle to achieve a high-speed, fully random access.
Precharging onebank while accessing one of the other three
banks will hide the precharge cycles and provide seamless,
high-speed, random-access operation.

The 64Mb SDRAM is designed to operate in 3.3V, low-
power memory systems. An auto refresh modeis provided,
along with a power-saving, power-down mode. All inputs
and outputs are LVTTL-compatible.

SDRAM s offer substantial advances in DRAM operating
performance, including the ability to synchronously burst
data at a high data rate with automatic column-address
generation, the ability to interleave between internal banks
to hide precharge time and the capability to randomly
change column addresses on each clock cycleduring aburst
access.

64Mb: x32 SDRAM
64MSDRAMX32.p65 — Rev. 2/99
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Ml:HDN 64Mb: x32

SDRAM

FUNCTIONAL BLOCK DIAGRAM
2 Meg x 32 SDRAM
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64Mb: x32 SDRAM Micron Technology, Inc., reserves the right to change products or specifications without notice
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ADVANCE
64Mb: x32

SDRAM

PIN DESCRIPTIONS

PIN NUMBERS

SYMBOL

TYPE

DESCRIPTION

68

CLK

Input

Clock: CLK is driven by the system clock. All SDRAM input signals are
sampled on the positive edge of CLK. CLK also increments the internal
burst counter and controls the output registers.

67

CKE

Input

Clock Enable: CKE activates (HIGH) and deactivates (LOW) the CLK
signal. Deactivating the clock provides PRECHARGE POWER-DOWN
and SELF REFRESH operation (all banks idle), ACTIVE POWER-DOWN
(row active in any bank) or CLOCK SUSPEND operation (burst/access in
progress). CKE is synchronous except after the device enters power-
down and self refresh modes, where CKE becomes asynchronous until
after exiting the same mode. The input buffers, including CLK, are
disabled during power-down and self refresh modes, providing low
standby power. CKE may be tied HIGH.

20

CS#

Input

Chip Select: CS# enables (registered LOW) and disables (registered
HIGH) the command decoder. All commands are masked when CS# is
registered HIGH. CS# provides for external bank selection on systems
with multiple banks. CS# is considered part of the command code.

19,18, 17

RAS#, CAS#
WE#

Input

Command Inputs: RAS#, CAS# and WE# (along with CS#) define the
command being entered.

16, 71,28, 59

DQMO-
DQM3

Input

Input/Output Mask: DQM is sampled HIGH and is an input mask signal
for write accesses and an output enable signal for read accesses. Input
data is masked during a WRITE cycle. The output buffers are placed in a
High-Z state (two-clock latency) during a READ cycle. DQMO corre-
sponds to DQO-DQ7, DQM1 corresponds to DQ8-DQ15, DQM2
corresponds to DQ16-DQ23 and DQMS3 corresponds to DQ24-DQ31.
DQMO0-DQM3 are considered same state when referenced as DQM.

22,23

BAQO, BA1

Input

Bank Address Input(s): BAO and BA1 define to which bank the ACTIVE,
READ, WRITE or PRECHARGE command is being applied.

25-27, 60-66, 24

AO0-A10

Input

Address Inputs: A0-A10 are sampled during the ACTIVE command (row-
address A0-A10) and READ/WRITE command (column-address AO-A7
with A10 defining AUTO PRECHARGE) to select one location out of the
memory array in the respective bank. A10 is sampled during a
PRECHARGE command to determine if all banks are to be precharged
(A10 HIGH) or bank selected by BAO, BA1 (LOW). The address inputs
also provide the op-code during a LOAD MODE REGISTER command.

,5,7,8,10,11,13,
6,77,79, 80, 82, 83,
85, 31, 33, 34, 36, 37, 39,
40, 42, 45, 47, 48, 50, 51,
53, 54, 56

DQ0-DQ31

Input/
Output

Data I/0s: Data bus.

14, 21, 30, 57, 69, 70,
73

NC

No Connect: These pins shouid be left unconnected. Pin 70 is reserved
for SSTL reference voltage supply.

3,9, 35,41, 49, 55, 75, 81

VopQ

Supply

DQ Power: Provide isolated power to DQs for improved noise immunity.

6,12,32,38,46,52,78, 84

VssQ

Supply

DQ Ground: Provide isolated ground to DQs for improved noise immunity.

1, 15, 29, 43

Vop

Supply

Power Supply: +3.3V +0.3V.

44,58, 72, 86

Vss

Supply

Ground.

34Mb: x32 SDRAM
34MSDRAMXx32.p65 ~ Rev. 2/99
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SGRAM PRODUCT SELECTION GUIDE

Memory Part Data | Data Rate Maximum Clock |Number of Pins

Configuration | Number Voltage | Rate | Per Pin (MHz) Frequency (MHz) | TQFP | TSOP | Page
256K x 32 MT41LC256K32D4 3.3V SDR | 100 100 100 — 1-51
512K x 32* MT45V512K32 2.5V DDR | 333, 300 167, 150 100 - 11

2 Meg x 32** | MT48LC2M32B2 3.3V SDR | 143, 133,125 166, 143, 125 - 86 1-45

DDR = Double Data Rate, SDR = Single Data Rate

*The 512K x 32 DDR SGRAM data sheet is found in the DDR/SLDRAM/RDRAM section.
**The 2 Meg x 32 SDRAM data sheet is found in the SDRAM section.
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256K x 32
SGRAM

SYNCHRONOUS
GRAPHICS RAM

MT41LC256K32D4 — 128K x 32 x 2 banks

For the latest full-length data sheet, please refer to the
Micron Web site: www.micron.com/mti/msp/htmil/
datasheet.html

FEATURES

¢ Fully synchronous; all signals registered on positive
edge of system clock

¢ Internal pipelined operation; column address can be
changed every clock cycle

¢ Dual internal banks for hiding row access/precharge;

dual 128K x 32 architecture

Programmable burst lengths: 1, 2, 4, 8 or full page

Block Write and Write-Per-Bit Modes

Independent byte operation via DQM0-DQM3

Auto Precharge and Auto Refresh Modes

17ms, 1,024-cycle refresh

LVTTL-compatible inputs and outputs

Single +3.3V 0.3V power supply

e ® ¢ o o o o

OPTIONS MARKING
¢ Timing
10ns cycle (< 100 MHz clock rate) -10

* Plastic Package
100-pin TQFP (0.65mm lead pitch) LG

¢ Part Number Example: MT41LC256K32D4LG-10

KEY TIMING PARAMETERS

SPEED CLOCK ACCESS SETUP HOLD

GRADE | FREQUENCY TIME TIME TIME

-10 100 MHz ans 3ns 1ns
GENERAL DESCRIPTION

The MT41LC256K32D4 SGRAM is a high-speed CMOS,
dynamic random-access memory containing 8,388,608
bits. It is internally configured as a dual 128K x 32 DRAM
with a synchronous interface (all signals are registered on
the positive edge of the clock signal, CLK). Each of the
128K x 32-bit banks is organized as 512 rows by 256 columns
by 32 bits. Read and write accesses to the SGRAM are burst
oriented; accesses start at a selected location and continue
for a programmed number of locations in a programmed
sequence. Accesses begin with the registration of an AC-
TIVE command, followed by a READ or WRITE command.
The address bits registered coincident with the ACTIVE
command are used to select the bank and the row to be
accessed (BA selects the bank, A0-A8 select the row). Then,
the address bits registered coincident with the READ or

PIN ASSIGNMENT (Top View)
100-Pin TQFP*
(D-1)

vg &
oouoooooo“@agg
222z222222868808

HHAARARRARARAARARARR

DQ2
VssQ
DQ1
DQo
Vop
NC

bas 410099989796 9594939291 9089888786858483828180 - boes
Voo [I]2 79 [T VooQ
DQ4 [17]3 78 T D@27
Das CI] 4 77 (I3 DQ26
vssQ 15 76 I3 VesQ
DQe 16 75 [T DQ25
ba7 CI7 74 [T DQ24
vooQ [} 8 73 [1T] VooQ
pQis 119 72 [T DQis
pQ17 I 10 71 (13 oai4
vss@ [T 11 70 [T7 VssQ
DQis [ 12 69 [T DQi3
pats I 13 68 [T DQi2
vooQ [T 14 67 [IJ VooQ
Voo [ 15 66 [T ] Vss
Vss 17|16 65 T Voo
DQ20 [} 17 64 [T] DQi
DQ21 [I}18 63 [T DQio
vssQ [I}19 62 [T VssQ
pe22 I 20 61 [T D@9
D@23 [T 21 60 [T bG8
VooQ [17 22 59 17 VooQ
DaMo 1] 23 58 [T NC
DaM2 1] 24 57 1] DQM3
WE# 1] 25 56 1] DQM1
cAs# 1|26 55 [TJ CLK
RAS# [17} 27 54 [T CKE
cs¢ [T 28 53 [T DSF
BA [I29 52 [T NC
NC [T 30 51 17 A8
31323334 35363738 394041 424344 45 4647 484950

HHB5EEHHEEHHEEEEEHEE

o= ® a0 A won
3IR28299299990828328%

*JEDEC standard MS-026 BHA (LQFP)

WRITE command are used to select the starting column
location for the burst access.

The SGRAM provides for programmable READ or
WRITE burst lengths of 1, 2, 4 or 8 locations, or the full
page, withaburstterminateoption. An AUTOPRECHARGE
function may be enabled to provide a self-timed row
precharge that is initiated at the end of the burst sequence.
The MT41LC256K32D4 uses an internal pipelined architec-
ture to achieve high-speed operation. This architecture is
compatible with the 2# rule of prefetch architectures, but it
alsoallows the columnaddress tobechanged onevery clock
cycle to achieve a high-speed, fully random access.
Precharging one bank while accessing the alternate bank

256K x 32 SGRAM
G01.p65 — Rev. 2/99

Micron Tachnology, Inc., reserves the right to change products or specifications without notice.
©1999, Micron Technology, Inc.
Micron is a registered trademark of Micron Technology, Inc.



MICRON

256K x 32

SGRAM

GENERAL DESCRIPTION (continued)
will hide the PRECHARGE cycles and provide seamless,
high-speed, random-access operation.

Synchronous graphics RAMs (SGRAMs) differ from syn-
chronous DRAMs (SDRAMs) by providing an eight-
column BLOCK WRITE function and a MASKED WRITE
(or WRITE-PER-BIT) function to accommodate high-
performance graphics applications. The BLOCK WRITE
and MASKED WRITE functions may be combined with
individual byte enables (DQ mask or DQM pins).

The CMOS dynamic memory structure of the
MT41LC256K32D4 is designed to operate in 3.3V, low-
power memory systems. An auto refresh modeis provided,
along with a power-saving, power-down mode. All inputs
and outputs are LVTTL-compatible.

The two-bank synchronous DRAM and x32 configura-
tion provided by the SGRAM are well suited for applica-
tions requiring high memory bandwidth, and when
combined with special graphics functions, resultin a device
particularly well suited to high-performance graphics
applications.

SGRAMs offer substantial advances in dynamic
memory operating performance, including the ability to
synchronously burst data at a high data rate with automatic
column-address generation; the ability to interleave be-
tween internal banks to hide precharge time; the capability
to randomly change column addresses on each clock cycle
duringaburstaccess; and special functionssuchas MASKED
WRITEs and BLOCK WRITEs.

256K x 32 SGRAM
GO01.p65 — Rev. 2/99
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MlCRDN 256K x 32

SGRAM

FUNCTIONAL BLOCK DIAGRAM
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36K x 32 SGRAM 1 5 3 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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256K x 32
SGRAM

PIN DESCRIPTIONS

PIN NUMBERS SYMBOL TYPE DESCRIPTION

55 CLK Input |Clock: CLK is driven by the system clock. All SGRAM input signals are
sampled on the positive edge of CLK. CLK also increments the internal
burst counter and controls the output registers.

54 CKE Input |Clock Enable: CKE activates (HIGH) and deactivates (LOW) the CLK signal.
After both banks are precharged, deactivating the clock provides power-
down mode and self refresh mode. CKE is synchronous except after the
device enters power-down and self refresh modes, where CKE becomes
asynchronous until after exiting the same mode. The input buffers, including
CLK, are disabled during power-down and self refresh modes, providing low
standby power. CKE may be tied HIGH.

28 CSs# Input |Chip Select: CS# enables (registered LOW) and disables (registered HIGH)
the command decoder. All commands are masked when CS# is registered
HIGH. CS# provides for external bank selection on systems with multiple
banks. CS# is considered part of the command code.

27, 26, RAS#, CAS#, | Input [Command Inputs: RAS#, CAS#, DSF and WE# define the command being

53, 25 DSF, WE# entered.

23,56, 24,57 |DQMO-DQM3 | Input |input/Output Masks: DQMO-DQM3 are byte-specific, nonpersistent 1/O

buffer controls. The I/O buffers are placed in a High-Z state when DQM is
sampled HIGH. Input data is masked when DQM is sampled HIGH during a
WRITE cycle. Output data is masked (two-clock latency) when DQM is
sampled HIGH during a READ cycle. DQMO0 masks DQ0-DQ7, DQM1
masks DQ8-DQ15, DQM2 masks DQ16-DQ23, and DQM3 masks DQ24-
DQ31.

29 BA Input |Bank Address: BA defines to which bank the ACTIVE, READ, WRITE or
PRECHARGE command is being applied. BA is also used to program the
tenth bit of the Mode and Special Mode Registers.

31-34, 47-51 AO-A8 Input |Address Inputs: A0-A8 are sampled during the ACTIVE command (row-
address A0-A8) and READ/WRITE command (column-address A0-A7, with
A8 defining AUTO PRECHARGE) to select one location out of the 131,072
available in the respective bank. A8 is sampled during a PRECHARGE
command to determine if both banks are to be precharged (A8 HIGH). The
address inputs also provide the op-code during a LOAD MODE REGISTER
or LOAD SPECIAL MODE REGISTER command.
97, 98, 100, 1, 3,4,| DQO-DQ31 | Input/ |Data I/Os: Data bus. The |/Os are byte-maskable during READs and
6,7, 60, 61, 63, 64, Output (WRITEs.The DQs also serve as column/byte mask inputs during BLOCK
68, 69, 71,72, 9, WRITEs.
10, 12, 13,17, 18,
20, 21,74,75, 77,
78, 80, 81, 83, 84
30, 36-45, 52, NC —  |No Connect: These pins should be left unconnected.
58, 86-95
2,8,14,22, 59, VopQ Supply | DQ Power: Provide isolated power to DQs for improved noise immunity.
67,73, 79
5,11, 19, 62, 70, VssQ Supply {DQ Ground: Provide isolated ground to DQs for improved noise immunity.
76, 82, 99
15, 35, 65, 96 Vop Supply | Power Supply: +3.3V +0.3V.
16, 46, 66, 85 Vss Supply | Ground.

256K x 32 SGRAM
GO1.p65 — Rev. 2/89
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EDO DRAM PRODUCT SELECTION GUIDE

Memory Optional Part Access Address Pins Package/No.of Pins
Configuration | Access Cycle Number Time (ns) Row ] Column S0J | TSOP Page
3.3VEDO DRAMs
16 Meg x 4 EDO, 8KR MT4LC16M4G3 50, 60 13 11 32 32 1-55
16 Meg x 4 EDO, 8KR, S MT4LC16M4G3 S| 50, 60 13 11 32 32 1-55
16 Meg x 4 EDO, 4KR MT4LC16M4H9 50, 60 12 12 32 32 1-55
16 Meg x 4 EDO, 4KR, S MT4LC16M4H9 S| 50, 60 12 12 32 32 1-55
8Meg x 8 EDO, 8KR MT4LC8M8P4 50, 60 13 10 32 32 1-59
8Megx 8 EDO, 8KR, S MT4L.C8M8P4 S | 50, 60 13 10 32 32 1-59
8 Megx 8 EDO, 4KR MT4LC8M8C2 50, 60 12 11 32 32 1-59
8 Megx8 EDO, 4KR, S MT4LC8M8C2 S | 50, 60 12 11 32 32 1-59
4Megx 16 | EDO, DC, 4KR MT4LC4M16R6 50, 60 12 10 - 50 1-63
4Megx 16 | EDO, DC, 4KR, S| MT4LC4M16R6 S| 50, 60 12 10 - 50 1-63

EDO = Extended Data-Out; DC = Dual CAS; 4KR = 4,096 Refresh; 8KR = 8,192 Refresh; S = Self Refresh
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16 MEG x 4
EDO DRAM

DRAM

MT4LC16M4G3, MT4LC16M4H9

For the latest full-length data sheet, please refer to the
Micron Web site: www.micron.com/mti/msp/html/
datasheet.htm/

FEATURES

* Single +3.3V 0.3V power supply

* Industry-standard x4 pinout, timing, functions and
packages

* 12 row, 12 column addresses (H9) or

13 row, 11 column addresses (G3)

High-performance CMOS silicon-gate process

All inputs, outputs and clocks are LVTTL-compatible

Extended Data-Out (EDO) PAGE MODE access

Optional self refresh (S) for low-power data retention

4,096-cycle CAS#-BEFORE-RAS# (CBR) REFRESH

distributed across 64ms

OPTIONS MARKING
* Refresh Addressing
4,096 (4K) rows H9
8,192 (8K) rows G3
» Plastic Packages
32-pin SOJ (400 mil) DJ
32-pin TSOP (400 mil) TG
» Timing
50ns access -5
60ns access -6
» Refresh Rates
Standard Refresh None
Self Refresh (128ms period) S*

NOTE: 1. The 16 Meg x 4 EDO DRAM base number differentiates the
offerings in one place - MT4LC16M4H9. The fifth field
distinguishes the address offerings: H9 designates 4K addresses
and G3 designates 8K addresses.

2. The “#” symbol indicates signal is active LOW.

Contact factory for availability

KEY TIMING PARAMETERS

SPEED | 'RC 'RAC 'PC AR 'cAC | iCAS
-5 84ns 50ns 20ns 25ns | 13ns 8ns
-6 104ns | 60ns 25ns 30ns 15ns 10ns

GENERAL DESCRIPTION

The 16 Meg x 4 DRAM is a high-speed CMOS, dynamic
andom-access memory device containing 67,108,864 bits
ind designed to operate from 3V to 3.6V. The
VT4LC16M4H9 and MT4LC16M4G3 are functionally or-
sanized as 16,777,216 locations containing 4 bits each. The
6,777,216 memory locations are arranged in 4,096 rows by

PIN ASSIGNMENT (Top View)
32-Pin SOJ 32-Pin TSOP
Voo [1° 32 Vss gggg; gfig;ss
bao g2 s1p bas DQ1 o 3 30 [0 DQ2
pat 03 300 DQ2 NG oo 4 2 0 NG
NC O 4 2000 NC NG 5 28 0 NG
NC 05 28 NC NC T 6 27 M NC
NC O 6 270 NC NC g 7 26 [T CAS#
NC 07 26 1 CAS#  WE# 0|8 25 I OE#
WE# (8 25 1 OE# RAS# [T 9 24 M NC/A12**
RASH# [ 9 24 1 NC/A12™ 2‘17 g }‘1’ gg E 2}8
A0 E"’ 23% Al A2 o 12 21 [ A9
A1 an 22] A10 A3 o 13 20 [T A8
A2 412 217 A9 A4 14 19 o A7
A3 Q13 20 A8 A5 o 15 18 [0 A6
A4 Qg 19P A7 Voo [ 16 17 O Vss
As Qs 180 A6 —
voo O 16 17 [ vss

**NC on H9 version, A12 on G3 version

16 MEG x 4 EDO DRAM PART NUMBERS

REFRESH
PART NUMBER ADDRESSING| PACKAGE REFRESH
MT4LC16M4H9DJ-x 4K SOJ Standard
MT4LC16M4H9DJ-x S 4K SOJ Self
MT4LC16M4HITG-x 4K TSOP Standard
MT4LC16M4HITG-x S 4K TSOP Self
MT4LC16M4G3DJ-x 8K SOJ Standard
MT4LC16M4G3DJ-x S 8K SOJ Self
MT4LC16M4G3TG-x 8K TSOP Standard
MT4LC16M4G3TG-x S 8K TSOP Self
x = speed

4,096 columns on the H9 version and 8,192 rows by 2,048
columns on the G3 version. During READ or WRITE cycles,
each location is uniquely addressed via the address bits.
First, therow addressislatched by the RAS#signal, then the
column address is latched by CAS#. The device provides
EDO-PAGE-MODE operation, allowing for fast successive
dataoperations (READ, WRITE or READ-MODIFY-WRITE)
within a given row.

The 16 Meg x 4 DRAM must be refreshed periodically in
order to retain stored data.

& Meg x 4 EDO DRAM
22.p65 - Rev. 2199
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MICHDN 16 MEG x 4

EDO DRAM

FUNCTIONAL BLOCK DIAGRAM
MT4LC16M4G3 (13 row addresses)

WE# ’
DATAIN [ o DQO
Cas# ! ] l |_‘ BUFFER |g > DQ1
CONTROL o DQ2
LOGIC o DG3
NO.2CLOCK L} DATA-OUT
GENERATOR  fer BUFFER
OE#
COLUMN-
A0 © ADDRESS CoLumy
At © BUFFER(11)
A2 0 v
A3 0 REFRESH L
A4 © CONTROLLER SENSE AMPLIFIERS
A5 ©
A6 '
A7 © REFRESH
A8 COUNTER :
A9 . —I _
A0 o ~ « 5 Q 8,192 x 2,048 x 4
A ROW- 28 b gl o MEMORY
A12 o ADDRESS 39l Z9 [ @ ARRAY
BUFFERS (13 Q[ = z
af b37] Q
t 2
[&]
NO. 1 GLOCK Vi
RASY o GENERATOR “—— Voo

+«——0 Vss

FUNCTIONAL BLOCK DIAGRAM
MT4LC16M4H9 (12 row addresses)
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TECHNOLOGY. INC.

16 MEG x 4
EDO DRAM

JRAM ACCESS

Each location in the DRAM is uniquely addressable, as
entioned in the General Description. The data for each
rcation is accessed via the four I/0 pins (DQO0-DQ3). A
»gic HIGH on WE# dictates read mode, while a logic LOW
n WE# dictates write mode. During a WRITE cycle, data-
1 (D) is latched by the falling edge of WE# or CAS#,
"hichever occurs last. An EARLY WRITE occurs when
VE#istaken LOW prior to CAS#falling. ALATEWRITE or
EAD-MODIFY-WRITE occurs when WE#f{alls after CAS#
» taken LOW. During EARLY WRITE cycles, the data
utputs (Q) will remain High-Z, regardless of the state of
JE#. During LATE WRITE or READ-MODIFY-WRITE
ycles, OE# mustbe taken HIGH to disable the data outputs
rior to applying input data. If a LATE WRITE or READ-
IODIFY-WRITEis attempted while keeping OE#LOW, no
JRITE will occur, and the data outputs will drive read data
'om the accessed location.

DO PAGE MODE

DRAM READ cycles have traditionally turned the out-
ut buffers off (High-Z) with the rising edge of CAS#. If
AS# went HIGH and OE# was LOW (active), the output
uffers would be disabled. The 16 Meg x 4 DRAM offers an
ccelerated page mode cycle by eliminating output disable
'om CAS# HIGH. This option is called EDO and it allows
ASt#precharge time (*CP) to occur without the output data
oing invalid (see READ and EDO-PAGE-MODE READ
aveforms).

EDO operates like any DRAM READ or FAST-PAGE-
IODE READ, except data is held valid after CAS# goes
[IGH, aslong as RAS# and OE# are held LOW and WE#is
eld HIGH. OE# can be brought LOW or HIGH while CAS#
ad RAS# are LOW, and the DQs will transition between
alid data and High-Z. Using OE#, there are two methods
» disable the outputs and keep them disabled during the
AS# HIGH time. The first method is to have OE# HIGH
'hen CAS# transitions HIGH and keep OE# HIGH for
JEHC thereafter. This will disable the DQs, and they will
'main disabled (regardless of the state of OE# after that
oint) until CAS#falls again. The second method is to have
'E# LOW when CAS# transitions HIGH and then bring
E# HIGH for a minimum of 'OEP anytime during the
AS# HIGH period. This will disable the DQs, and they
ill remain disabled (regardless of the state of OE# after
at point) until CAS# falls again. (Please refer to Figure 1.)
uring other cycles, the outputs are disabled at *OFF time
‘ter RAS# and CAS# are HIGH or at '‘WHZ after WE#
ansitions LOW. The fOFF time is referenced from the
sing edge of RAS# or CAS#, whichever occurs last. WE#
n also perform the function of disabling the output driv-
's under certain conditions, as shown in Figure 2.

EDO-PAGE-MODE operations are always initiated with
a row address strobed inby the RAS# signal, followed by a
column address strobed in by CAS#, just like for single
location accesses. However, subsequent column locations
within the row may then be accessed at the page mode cycle
time. This is accomplished by cycling CAS# while holding
RAS#LOW and entering new column addresses with each
CAS# cycle. Returning RAS# HIGH terminates the EDO-
PAGE-MODE operation.

DRAM REFRESH

The supply voltage must be maintained at the specified
levels, and the refresh requirements must be met in order to
retain stored data in the DRAM. The refresh requirements
are met by refreshing all 8,192 rows (G3) or all 4,096 rows
(H9) in the DRAM array at least once every 64ms. The
recommended procedureis to execute 4,096 CBR REFRESH
cycles, either uniformly spaced or grouped in bursts, every
64ms. The MT4LC16MA4GS3 internally refreshes two rows
for every CBR cycle, whereas the MT4ALC16M4H?9 refreshes
one row for every CBR cycle. So with either device, execut-
ing 4,096 CBR cycles covers all rows. The CBR refresh will
invoke the internal refresh counter for automatic RAS#
addressing. Alternatively, RAS#-ONLY REFRESH capabil-
ity is inherently provided. However, with this method,
some compatibility issues may become apparent. For ex-
ample, both G3 and H9 versions require 4,096 CBR RE-
FRESH cycles, yet each requires a different number of
RAS#ONLY REFRESH cycles (G3 = 8,192 and H9 = 4,096).
JEDEC strongly recommends the use of CBR REFRESH for
this device.

An optional self refresh mode is also available on the “S”
version. The self refresh feature is initiated by performing
a CBR REFRESH cycle and holding RAS# LOW for the
specified 'RASS. The “S” option allows for an extended
refresh period of 128ms, or 31.25us per row for a 4K refresh
and 15.625us per row for an 8K refresh, when using a
distributed CBRREFRESH. This refresh rate can be applied
during normal operation, as well as during a standby or
battery backup mode.

The self refresh mode is terminated by driving RAS#
HIGH for aminimum time of 'RPS. This delay allows for the
completion of any internal refresh cycles that may be in
process at the time of the RAS# LOW-to-HIGH transition. If
the DRAM controller uses a distributed refresh sequence, a
burst refresh is not required upon exiting self refresh.

STANDBY

Returning RAS# and CAS# HIGH terminates a memory
cycleand decreases chip current to a reduced standby level.
The chip is preconditioned for the next cycle during the
RAS#HIGH time.

Meg x 4 EDO DRAM
2.p65 — Rev. 2/39
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16 MEG x 4
EDO DRAM
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Low-Z if tOES is met. until the next CAS# cycle until the next CAS# cycle
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Figure 1
OE# CONTROL OF DQs
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The DQs go to High-Z if WE# falls and, if 'WPZ is met, WE# may be used to disable the DQs to prepare

will remain High-Z until CAS# goes LOW with for input data in an EARLY WRITE cycle. The DQs

WE# HIGH (i.e., untit a READ cycle is initiated). will remain High-Z until CAS# goes LOW with

WE# HIGH (i.e., until a READ cycle is initiated).

DON'T CARI

UNDEFINEC

Figure 2
WE# CONTROL OF DQs
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Ml:HDN 8 MEG x 8

EDO DRAM

DR AM MT4LC8M8P4, MT4LC8M8C2 .

For the latest full-length data sheet, please refer to the
Micron Web site: www.micron.com/mti/msp/htmi/

datasheet.htm/|
FEATURES
* Single +3.3V 0.3V power supply PIN ASSIGNMENT (Top View)
¢ Industry-standard x8 pinout, timing, functions and
packages 32-Pin SOJ 32-Pin TSOP
® 12 row, 11 column addresses (C2) or (A-1) (C-1)
13 row, 10 column addresses (P4)
¢ High-performance CMOS silicon-gate process Voo 1+ 32 Vss Voo o 1+ 32 [0 Vss
* Allinputs, outputs and clocks are LVTTL-compatible gg‘: E § 22) % ggg el Y
¢ Extended Data-Out (EDO) PAGE MODE access pa2 04 29ppos DR Te 20 [0 bae
* 4,096-cycle CAS#-BEFORE-RAS# (CBR) REFRESH Dﬁg E 2 2‘; g 304 NC o 6 27 o Vss
. o S8
distributed across 64ms voo 7 260 cASE  wep o8 %5 OEs
* Optional self refresh (S) for low-power data retention WE# 0 8 25 OE#  RAS# 9 24 [T NC/A12™
RAS# [Oo 24 0 NC/A12* A0 O 10 23 M A1
At o 11 22 o Ao
OPTIONS MARKING b Shas ke 5 B R
. A3 ] 1 20 M A
*» Refresh Addressing r2 g 2 2 0 rs o 20 as
4,096 (4K) rows c2 as 014 o p a7 VAs s :a o A
8,192 (8K) rows P4 A5 015 18] A oM tromes
voo 016 17 P vss
» Plastic Packages T
32-pin SOJ (400 mil) DJ
32-pin TSOP (400 mil) TG **NC on C2 version and A12 on P4 version
* Timing
20ns access > 8 MEG x 8 EDO DRAM PART NUMBERS
60ns access -6
» Refresh Rates REFRESH
Standard Refresh None PART NUMBER ADDRESSING| PACKAGE | REFRESH
Self Refresh S* MT4LC8M8C2DJ-x 4K SOJ Standard
NOTE: 1. The 8 Meg x 8 EDO DRAM base number differentiates the MT4LC8M8C2DJ-x S 4K S0J Self
offerings in one place - MT4LCBM8C2. The fifth field MT4LCBM8C2TGx aK TSOP | Standard
e e aoutorngs: C2 designates 4K addresses MT4LC8MBC2TGx S aK TSOP Self
2. The “#” symbol indicates signal is active LOW. MT4LC8M8P4DJ-x 8K SOJ Standard
‘Contact factory for availability MT4LC8M8P4DJ-x S 8K SOJ Self
MT4LC8M8P4TG-x 8K TSOP Standard
KEY TIMING PARAMETERS MT4LC8MBP4TGx S 8K TSOP Self
SPEED | 'Rc | ac | 'Pc | 'aA | 'cAC | 'cAs X = speed

-5 84ns 50ns 20ns 25ns 13ns 8ns
-6 104ns | 60ns 25ns 30ns 15ns 10ns

2,048 columns on the C2 version and 8,192 rows by 1,024
columns on the P4 version. During READ or WRITE cycles,
each location is uniquely addressed via the address bits.

GENERAL DESCRIPTION First, therow addressis latched by theRAS#signal, then the
The 8 Meg x 8 DRAM is a high-speed CMOS, dynamic column address is latched by CAS#. Both devices provide

andom-access memory devices containing 67,108,864 EDO-PAGE-MODE operation, allowing for fast successive

sits and designed to operate from 3V to 3.6V. The dataoperations (READ, WRITE or READ-MODIFY-WRITE)

VMT4LC8M8C2 and MT4LC8MS8P4 are functionally orga- within a given row.

rized as 8,388,608 locations containing eight bits each. The The 8 Meg x 8 DRAM must be refreshed periodically in

3,388,608 memory locations are arranged in 4,096 rows by order to retain stored data.

)zllljag 6); 8_%[;(3 tz)g;M 1 - 59 Micron Technology, Inc., reserves the right to change products é: ;ggecﬂ:;;g:n.'sl et‘r::‘;:ﬂg’;?‘;zz
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MlCHDN 8 MEG x 8

EDO DRAM

FUNCTIONAL BLOCK DIAGRAM
MT4LC8M8P4 (13 row addresses)
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8 Meg x 8 EDO DRAM 1 _60 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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MICRON

TECHNOLOGY. INC

8 MEG x 8
EDO DRAM

JRAM ACCESS

Each location in the DRAM is uniquely addressable, as
nentioned in the General Description. The data for each
ocation is accessed via the eight I/O pins (DQ0-DQ7). A
ogic HIGH on WE# dictates read mode, while a logic LOW
m WE# dictates write mode. During a WRITE cycle, data-
n (D) is latched by the falling edge of WE# or CAS#,
vhichever occurs last. An EARLY WRITE occurs when
VE#is taken LOW prior to CAS#falling. ALATEWRITE or
{EAD-MODIFY-WRITE occurs when WE#falls after CAS#
5 taken LOW. During EARLY WRITE cycles, the data
utputs (Q) will remain High-Z, regardless of the state of
JE#. During LATE WRITE or READ-MODIFY-WRITE
ycles, OE#mustbe taken HIGH to disable the data outputs
rrior to applying input data. If a LATE WRITE or READ-
AODIFY-WRITE is attempted while keeping OE# LOW, no
VRITE will occur, and the data outputs will drive read data
rom the accessed location.

DO PAGE MODE

DRAM READ cycles have traditionally turned the out-
ut buffers off (High-Z) with the rising edge of CAS#. If
'AS# went HIGH and OE# was LOW (active), the output
uffers would be disabled. The 8 Meg x 8 DRAM offers an
ccelerated page mode cycle by eliminating output disable

from CAS# HIGH. This option is called EDO, and it allows
CAS#precharge time (*CP) to occur without the output data
going invalid (see READ and EDO-PAGE-MODE READ
waveforms in the noted appendix).

EDO operates like any DRAM READ or FAST-PAGE-
MODE READ, except data is held valid after CAS#
goes HIGH, as long as RAS# and OF# are held LOW and
WEH# is held HIGH. OE# can be brought LOW or HIGH
while CAS# and RAS# are LOW, and the DQs will transi-
tion between valid data and High-Z. Using OE#, there are
twomethods to disable the outputs and keep them disabled
during the CAS# HIGH time. The first method is to have
OE# HIGH when CAS# transitions HIGH and keep OE#
HIGH for *OEHC thereafter. This will disable the DQs, and
they will remain disabled (regardless of the state of OE#
after that point) until CAS# falls again. The second method
is to have OE# LOW when CAS# transitions HIGH and
then bring OE# HIGH for a minimum of ‘OEP anytime
during the CAS# HIGH period. This will disable the DQs,
and they willremain disabled (regardless of the state of OE#
after that point) until CAS#falls again (see Figure 1). During
other cycles, the outputs are disabled at tOFF time after
RAS#and CAS#are HIGH or at '‘WHZ after WE# transitions
LOW. The '*OFF time is referenced from the rising edge of

nse V= \
o Y X s W S W X
won Y4 T777K o NI == XTI —soome XTI oo YT K oo
ba 5:8?:——— OPEN - VALID DATA (8), —i VALID DATA (4) ‘)‘QX VALID DATA (B) ;————\MATA © > VALID DATA (O}
- oo_| oo,
Lo | oo
s Y \ e
=3
The DQs go back to The DQs remain High-Z The DQs remain High-Z
Low-Z if tOES is met. until the next CAS# cycle until the next CAS# cycle
if tOEHC is met. if tOEP is met.
DON'T CARE
B unoernen
Figure 1
OE# CONTROL OF DQs
egx8 EDODRAM ~ 1 _6 1 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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MICRON

TECHNOLOGY. INC

8 MEG x 8
EDO DRAM

EDO PAGE MODE (continued)
RAS# or CAS#, whichever occurs last. WE# can also per-
form the function of disabling the output drivers under
certain conditions, as shown in Figure 2.
EDO-PAGE-MODE operations are always initiated with
a row address strobed inby the RAS# signal, followed by a
column address strobed in by CASH#, just like for single
location accesses. However, subsequent column locations
within the row may then be accessed at the page mode cycle
time. This is accomplished by cycling CAS# while holding
RAS#LOW and entering new column addresses with each
CASH# cycle. Returning RAS# HIGH terminates the EDO-
PAGE-MODE operation.

DRAM REFRESH

The supply voltage must be maintained at the specified
levels, and the refresh requirements mustbe met in order to
retain stored data in the DRAM. The refresh requirements
are met by refreshing all 8,192 rows (P4) or all 4,096 rows
(C2) in the DRAM array at least once every 64ms. The
recommended procedure is to execute 4,096 CBR REFRESH
cycles, either uniformly spaced or grouped in bursts, every
64ms. The MT4LC8M8P4 internally refreshes two rows for
every CBR cycle, whereas the MT4LC8MB8C2 refreshes one
row for every CBR cycle. So with either device, executing
4,096 CBR cycles covers all rows. The CBR REFRESH cycle

willinvoke the internal refresh counter for automatic RAS#
addressing. Alternatively, RAS#ONLY REFRESH capabil-
ity is inherently provided. However, with this method,
some compatibility issues may become apparent. For ex-
ample, both C2 and P4 versions require 4,096 CBR RE-
FRESH cycles, yet each requires a different number of
RAS#ONLY REFRESH cycles (C2 = 4,096 and P4 = 8,192).
JEDEC strongly recommends the use of CBR REFRESH fo1
this device.

An optional self refresh mode is also available on the “S"
version. The self refresh feature is initiated by performing
a CBR REFRESH cycle and holding RAS# LOW for the
specified 'RASS. The “S” option allows for an extendec
period of 128ms, or 31.25us per row for a 4K refresh anc
15.625ps per row for an 8K refresh, when using a distributec
CBR REFRESH. This refresh rate can be applied during
normal operation, as well as during a standby or battery
backup mode.

The self refresh mode is terminated by driving
RAS#HIGH for a minimum time of ‘RPS. This delay allow:
for the completion of any internal refresh cycles that may be
inprocessat the time of the RAS#LOW-to-HIGH transition
1f the DRAM controller uses a distributed refresh sequence
a burst refresh is not required upon exiting self refresh.

s Vo \
case Vi X f \k / 3 / A
1 I T U R U T U D
\‘\ . "
ba V:gr ae OPEN X VALID DATA (A) VALID DATA (B) INPUT DATA (C) @
\ twhz / tWHz /
WE# Wc: twpz {
OE# ‘6:{': /
! /
The DQs go to High-Z if WE# falls and, if tWPZ is met, WE# may be used to disable the DQs to prepare
will remain High-Z until CAS# goes LOW with for input data in an EARLY WRITE cycle. The DQs
WE# HIGH (i.e., until a READ cycle is initiated). will remain High-Z until CAS# goes LOW with
WE# HIGH (i.e., until a READ cycle is initiated).
DON'T CAR
R unperiner
Figure 2
WE# CONTROL OF DQs
8 Meg x 8 EDO DRAM 1 _62 Micron Technology, Inc., reserves the right to change products or specifications without notic
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[ = {mm [\ 4 MEG x 16

EDO DRAM

) RAM MT4LC4M16R6

For the latest full-length data sheet, please refer to the
Micron Web site: www.micron.com/mti/msp/htmi/

datasheet.htm/
EATURES PIN ASSIGNMENT (Top View)
Single +3.3V 10.3V power supply
Industry-standard x16 pinout, timing, functions and 50-Pin TSOP
package (C-4)
12 row, 10 column addresses
High-performance CMOS silicon-gate process e 0 [ vss
All inputs, outputs and clocks are LVTTL-compatible § 23 - gg}i
Extended Data-Out (EDO) PAGE MODE access 4 47 M DQ13
4,096-cycle CAS#-BEFORE-RAS# (CBR) REFRESH . . e
distributed across 64ms 7 44 M bQt1
Optional self refresh (S) for low-power data retention g jg - 38;0
'PTIONS MARKING b Pl
Plastic Package 12 39 T Vss
50-pin TSOP (400 mil) G I ¥ O chste
. 15 3% O OE#
Timing 16 35 T NC
50ns access -5 17 34 @ NC
18 33 [0 NC
60ns access -6 19 2 [@ AN
Refresh Rates g? gg % :;0
Standard Refresh None 22 29 O A8
Self Refresh s* o S
JTE: 1. The “#” symbol indicates signal is active LOW. ad % 1 vss
ontact factory for availability

EY TIMING PARAMETERS

tions are arranged in 4,096 rows by 1,024 columns. During

SPEED | 'RC | 'RAC | 'PC WA | 'cAC | 'cAS READ or WRITE cycles, each location is uniquely ad-
-5 84ns | 50ns | 20ns | 25ns | 13ns 8ns dressed via the address bits: 12 row address bits (A0-A11)
-6 104ns | 60ns | 25ns | 30ns | 15ns | 10ns and 10 column address bits (A0-A9). In addition, both

byte and word accesses are supported via the two CAS#

MEG x 16 EDO DRAM PART NUMBERS pins (CASL#and CASH#).

The CAS# functionality and timingrelated toaddressand
REFRESH control functions (e.g., latching column addresses or select-

'ART NUMBER ADDRESSING| PACKAGE REFRESH ing CBR REFRESH) is such that the internal CAS# signal is

determined by the first external CAS# signal (CASL# or

AT4LC4AM16R6TG-x 4K 400-TSOP | Standard o ps

TTALCAM16RETGX S K 200.TSOP Seif CASH#) to transition LOW and the last to transition back

HIGH. The CAS# functionality and timing related to driv-
= speed ing or latching data is such that each CAS# signal indepen-
dently controls the associated eight DQ pins.

The row address is latched by the RAS# signal, then the

ENERAL DESCRIPTION column address is latched by CAS#. This device provides
The MT4LC4M16R6 is a high-speed CMOS, dynamic EDO-PAGE-MODE operation, allowing for fast successive
ndom-access memory device containing 67,108,864 dataoperations (READ, WRITE orREAD-MODIFY-WRITE)
ts and designed to operate from 3V to 3.6V. The within a given row.

T4L.C4M16R6is functionally organized as 4,194,304 loca- The 4 Meg x 16 DRAM must be refreshed periodically in
ms containing 16 bits each. The 4,194,304 memory loca- order to retain stored data.

1g x 16 EDO DRAM 1 - 6 3 Micron Technology, Inc., reserves the right to change products or specifications without notice.
P65 - Rev. 2/99 ©1999, Micron Technology, tnc.
Micron is a registered trademark of Micron Technology, inc.
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TECHNOLOGY. INC

4 MEG x 16

EDO DRAM

FUNCTIONAL BLOCK DIAGRAM
MT4LC4M16R6 (12 row addresses)
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REFRESH
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REFRESH
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>
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ADDRESS 28
UFFERS (1 W
NO.1CLOCK |1
RAS# o GENERATOR

DRAM ACCESS

Each location in the DRAM is uniquely addressable, as
mentioned in the General Description. Use of both CAS#
signals results in a word access via the 16 I/O pins (DQO-
DQ15). Using only one of the two signals results in a BYTE
access cycle. CASL# transitioning LOW selects an access
cycle for the lower byte (DQ0-DQ7), and CASH#
transitioning LOW selects an access cycle for the upper byte
(DQ8-DQ15). General byte and word access timing isshown
in Figures 1 and 2.

Alogic HIGH on WE# dictates read mode, while a logic
LOW on WE# dictates write mode. During a WRITE cycle,
data-in (D) is latched by the falling edge of WE or CAS#
(CASL# or CASH#), whichever occurs last. An EARLY
WRITE occurs when WE is taken LOW prior to either CAS#
falling. A LATE WRITE or READ-MODIFY-WRITE occurs
when WE falls after CAS# (CASL# or CASH#) is taken
LOW. During EARLY WRITE cycles, the data outputs (Q)
will remain High-Z, regardless of the state of OE#. During
LATEWRITE or READ-MODIFY-WRITE cycles, OE#must

<«——0 Voo

be taken HIGH to disable the data outputs prior to applyin
input data. If a LATE WRITE or READ-MODIFY-WRITE:
attempted while keeping OE# LOW, no WRITE will occu
and the data outputs will drive read data from the accesse
location.

Additionally, both bytes must always be of the sarmr
mode of operationifbothbytes areactive. ACAS#precharg
must be satisfied prior to changing modes of operatic
between theupper and lowerbytes. Forexample,an EARL
WRITE on one byte and a LATE WRITE on the other by!
arenotallowed during thesamecycle. However,anEARL
WRITE on one byte and a LATE WRITE on the other byt
after a CAS# precharge has been satisfied, are permissibl

EDO PAGE MODE

DRAM READ cycles have traditionally turned the ou
put buffers off (High-Z) with the rising edge of CAS#.
CAS# went HIGH and OE# was LOW (active), the outpt

4 Meg x 16 EDO DRAM
D29.p65 - Rev. 2/99
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4 MEG x 16

EDO DRAM

‘DO PAGE MODE (continued)
uffers would be disabled. The MT4LC4M16R6 offers an
ccelerated page mode cycle by eliminating output disable
'om CAS# HIGH. This option is called EDO, and it allows
AS#precharge time (*CP) to occur without the output data
oing invalid (see READ and EDO-PAGE-MODE READ
-aveforms).

EDO operates like any DRAM READ or FAST-PAGE-
[ODE READ, except data is held valid after CAS# goes
IGH, as long as RAS# and OE# are held LOW and WE#
held HIGH. OE# can be brought LOW or HIGH while
AS# and RAS# are LOW, and the DQs will transition
stween valid data and High-Z. Using OE#, there are two
ethods to disable the outputs and keep them disabled
aring the CAS# HIGH time. The first method is to have
E# HIGH when CAS# transitions HIGH and keep OE#
IGH for ‘'OEHC thereafter. This will disable the DQs, and
ey will remain disabled (regardless of the state of OE#
ter that point) until CAS# falls again. The second method
tohave OE#LOW when CAS# transitions HIGH and then

bring OE# HIGH for a minimum of ‘OEP anytime during
the CAS# HIGH period. This will disable the DQs, and they
will remain disabled (regardless of the state of OE# after
that point) until CAS# falls again (see Figure 3). During
other cycles, the outputs are disabled at ‘OFF time after
RAS#and CAS#are HIGH orat 'WHZ after WE# transitions
LOW. The '*OFF time is referenced from the rising edge of
RAS# or CAS#, whichever occurs last. WE# can also per-
form the function of disabling the output drivers under
certain conditions, as shown in Figure 4.

EDO-PAGE-MODE operations are always initiated with
a row address strobed inby the RAS# signal, followed by a
column address strobed in by CAS#, just like for single
location accesses. However, subsequent column locations
within the row may thenbe accessed at the page mode cycle
time. This is accomplished by cycling CAS# while holding
RAS#LOW and entering new column addresses with each
CAS# cycle. Returning RAS# HIGH terminates the EDO-
PAGE-MODE operation.

’4—’ WORD WRITE ‘-—F’Q————g LOWER BYTE WRITE ‘———P’

RAS#

CASL#

CASH#

STORED  INPUT  INPUT  STORED [STORED INPUT  INPUT  STORED
DATA  DATA DATA DATA | DATA DATA DATA DATA
1 (o] 0 | > [1]
1 lo] 0
0 ] 1 [o]
LOWER BYTE 1 [o] [ 1]
(DQOV-DQ7) 1 (0] 0 1]
OF WORD 1 [o] 0 -
1 [o] 0 > [1]
[ [o] 0 [1]
0 X eeee- FO TR > [1] 1 ]
1 X eeeees > 0 --e-e- > [0] 0 [o]
UPPER BYTE 0 e I N AN :
(DQ8-DQ15) 1 X -oeees > 0 ---- > (0] 0 Lo]
OF WORD 0 X e ]
0 X > 1. [1] 1
) X > 1 1) 1 [1]
0 X cmmme 1 eeans > [1] 1
ADDRESS 0 ~» ADDRESS 1
X = NOT EFFECTIVE (DON'T CARE)
Figure 1

WORD AND BYTE WRITE EXAMPLE

1x 16 EDO DRAM
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4 MEG x 16

EDO DRAM

DRAM REFRESH

The supply voltage must be maintained at the specified
levels, and the refresh requirements must be metin order to
retain stored data in the DRAM. The refresh requirements
are met by refreshing all rows in the4Meg x 16 DRAM array
atleast once every 64ms. The recommended procedureis to
execute4,096 CBRREFRESH cycles, eitheruniformly spaced
or grouped in bursts, every 64ms. The CBR REFRESH will
invoke the internal refresh counter for automatic RAS#
addressing. Alternatively, RAS#-ONLY REFRESH capabil-
ity is inherently provided. However, with this method,
some compatibility issues may become apparent. JEDEC
strongly recommends the use of CBR REFRESH for this
device.

An optional self refresh mode is also available on the “S”
version. The self refresh feature is initiated by performing

a CBR REFRESH cycle and holding RAS# LOW for th
specified 'RASS. The “S” option allows the user the choic
of a fully static, low-power data retention mode or a dy
namicrefreshmode at theextended refresh period of 128ms
or 31.25us per row, when using a distributed CBR RE
FRESH. This refresh rate can be applied during norme
operation, as well as during a standby or battery backu;
mode.

The self refresh mode is terminated by driving RAS:
HIGH for a minimum time of 'RPS. This delay allows for th
completion of any internal refresh cycles that may be i
process at the time of the RAS# LOW-to-HIGH transition. 1
the DRAM controller uses a distributed refresh sequence,
burst refresh is not required upon exiting self refresh.

' <«+————— WORD READ ——51 <+————— LOWER BYTE READ ———-»}

RASH \ \ /
CASL¥ \_______/———\ /
CASH# ~——
WE# /
STORED OUTPUT  OUTPUT  STORED | STORED OUTPUT  OUTPUT  STORED
DATA DATA DATA DATA | DATA DATA DATA DATA
1 LIREEEEES > 1 1 1 eeens > 1 1
LOWER BYTE 1 J > 1 1 1 oo > 1 1
(DQO-DQ7) (] 0 oo >0 [ o PR - 0 o
OF WORD 1 1 - > 1 1 1 LTS > 1 1
1 1 eees > 1 1 1 1 meems > 1 1
1 LIEERESS > 1 1 1 1 - > 1 1
1 1 mmeee > 1 1 1 1 --om > 19 1
1 1 meees > 1 1 1 1 e > 1 1
0 Z - > 0 0 ) Z e >z 0
1 Z e > 1 1 1 Z e >z 1
UPPER BYTE 0 PR > 0 o S 7 s -z o
{DQ8-DQ15) 1 Z --ees > 1 1 1 Z e > z ]
OF WORD 0 Z - > 0 [) 0 Z - > Z )
0 Z ---ee > 0 0 0 Z eem-- > Z 0
o Z e > 0 0 [ Z --eee- > Z [
o Z -----> 0 0 0 Z e > Z 0
ADDRESS 0 ADDRESS 1 ~————————
Z=High-Z
.
Figure 2

WORD AND BYTE READ EXAMPLE

4 Meg x 16 EDO DRAM
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MICRON 4 MEG x 16

EDO DRAM

Vig—
wsk vz

or U= B .S sy WD Ea W

1 /
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o
-1
3

. e \\ \‘\
ba x:g{’_‘: OPEN & vaio onra i F——1 VALID DATA (A) VALID DATA (B} VALID DATA (C) VALID DATA (D)
Ltop top oo
Joes I toEHC
—
OE¢ YH- [
ViC— OF —
toep
The DQs go back to The DQs remain High-Z The DQs remain High-Z
Low-Z if tOES is met. until the next CAS# cycle until the next CAS# cycle
if tOEHC is met. IftOEP is met.

Figure 3
OE# CONTROL OF DQs

ViH—
e vtz \

s VT X 1 ______/—___\ _—/—_—\._

/

R x:r:m( ROW W M{COLUMN(A) W / W / / WOLUMN(B) W W WWWW W

N

) VioH~ - Y y
vigiZ OPEN VALID DATA () VALID DATA (B) - INPuT DATA Q)

whz f ‘whz /
1E# ¥}r: twpz L /

EH vll“l_*: /
/
The DQs go to High-Z if WE# falls and, if 'WPZ is met, WE# may be used to disable the DQs to prepare
will remain High-Z until CAS# goss LOW with for input data in an EARLY WRITE cycle. The DQs
WE# HIGH (i.e., until a READ cycle is initiated). wilt remain High-Z until CAS# goes LOW with

WE# HIGH (i.e., until a READ cycle is initiated).

DONT CARE

B unoerinen
Figure 4
WE# CONTROL OF DQs
8g X 18 EDO DRAM 1 _67 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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. FPM DRAM PRODUCT SELECTION GUIDE

Memory Optional Part Access Address Pins Package/No. of Pins
Configuration | Access Cycle Number Time (ns) Row [ Column | SOJ | TSOP | Page
3.3V FPM DRAMs
16 Meg x 4 FPM, 8KR MT4LC16M4A7 50, 60 13 11 32 32 1-69
16 Meg x 4 FPM, 8KR, S MT4LC16M4A7 S| 50, 60 13 11 32 32 1-69
16 Meg x 4 FPM, 4KR MT4LC16M4T8 50, 60 12 12 32 32 1-69
16 Meg x 4 FPM, 4KR, S MT4LC16M4T8 S | 50, 60 12 12 32 32 1-69
8 Meg x 8 FPM, 8KR MT4LC8MBE1 50, 60 13 10 32 32 1-73
8 Meg x 8 FPM, 8KR, S MT4LC8MBE1 S | 50, 60 13 10 32 32 1-73
8 Meg x 8 FPM, 4KR MT4LC8M8B6 50, 60 12 11 32 32 1-73
8 Meg x 8 FPM, 4KR, S MT4LC8M8B6 S | 50, 60 12 11 32 32 1-73
4 Meg x 16 | FPM, DC, 4KR MT4LCAM16F5 50, 60 12 10 - 50 1-77
4 Megx16 | FPM, DC, 4KR, S | MT4LC4M16F5 S| 50, 60 12 10 - 50 1-77

FPM = FAST PAGE MODE; DC = Dual CAS; 4KR = 4,096 Refresh; 8KR = 8,192 Refresh; S = Self Refresh




16 MEG x 4
FPM DRAM

MICRON

TECHNOLOGY, INC

DRAM

MT4LC16M4A7, MT4LC16M4T8

For the latest full-length data sheet, please refer to the
Micron Web site: www.micron.com/mti/msp/htmi/

datasheet.html|
‘EATURES
Single +3.3V 0.3V power supply PIN ASSIGNMENT (Top View)
Industry-standard x4 pinout, timing, functions and
packages 32-Pin SOJ 32-Pin TSOP
13 row, 11 column addresses (A7) ( A-1 ) (0_1 )
12 row, 12 column addresses (T8)
High-performance CMOS silicon-gate process voo 1+ b ves
All inputs, outputs and clocks are LVTTL-compatible Dao 2 b pas
FAST-PAGE-MODE (FPM) access Dﬁ’é 3 % zgz
4,096-cycle CAS#BEFORE-RAS# (CBR) REFRESH Ne de b Ne
distributed across 64ms zg 3 g gis#
Optional self refresh (S) for low-power data retention wer s h oEs
RASH# [ 9 0 At2NG™
JPTIONS MARKING ho g Al
Refresh Addressing A2 0 A9
4,096 (4K) rows T8 A 0 A
8,192 (SK) TOWS A7 A5 EJI A6
Plastic Packages veo ves
32-pin SOJ (400 mil) DJ ) )
32—pin TSOP (400 mil) TG **A12 on A7 version and NC on T8 version
Timing
50ns access -5 16 MEG x 4 FPM DRAM PART NUMBERS
60ns access -6
Refresh Rates REFRESH
Standard Refresh None PART NUMBER ADDRESSING| PACKAGE REFRESH
Self Refresh (128ms period) S* MT4LC16M4A7DJ-x 8K SOJ Standard
OTE: 1. The 16 Meg x 4 FPM DRAM base number differentiates the MTALC16M4A7DS-x S 8K SoJ Self
offerings in one place - MT4LC16M4A7. The fifth field MT4LC16M4A7TG-x 8K TSOP Standard
distinguishes vari tions: A7 designates an 8K refresh and
e ot e an i refresh an MT4LC16M4ATTGxS | 8K TSOP Self
2. The # symbol indicates signal is active LOW. MT4LC16M4T8DJ-x 4K SOJ Standard
ontact factory for availability MT4LC16M4T8DJ-x S 4K SOJ Self
MT4LC16M4T8TG-x 4K TSOP Standard
‘EY TIMING PARAMETERS MT4LC16M4T8TG-x S 4K TSOP Self
sPEED | e | mac [ ec tAn tcac x = speed
o s | SO | Sons | Pons | Tons 2,048 columns for the MTALC16M4A7 or 4,096 rows b
& 110 60 35 30 15 ,048 columns for the or 4,096 rows by
e ne e ne ne 4,09 columns for the MT4LC16MATS. During READ or
WRITE cycles, each location is uniquely addressed via the
ENERAL DESCRIPTION address bits. First, the row address is latched by the RAS#

The MT4LC16M4A7 and MT4LC16MA4T8 are high-speed
MOS, dynamic random-access memory devices contain-
g 67,108,864 bits organized in a x4 configuration. The
T4LC16M4A7 and MT4LC16M4T8 are functionally orga-
zed as 16,777,216 locations containing four bits each. The
777,216 memory locations are arranged in 8,192 rows by

signal, then the column address by CAS#. Both devices
provide FAST-PAGE-MODE operation, allowing for fast
successive data operations (READ, WRITE or READ-
MODIFY-WRITE) within a given row.

The MT4LC16M4A7 and MT4LC16M4T8 must be re-
freshed periodically in order to retain stored data.

leg x 4 FPM DRAM

Micron Technology, Inc., reserves the right to change products or specifications without notice.
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Mm:nc 16 MEG x 4

FPM DRAM

FUNCTIONAL BLOCK DIAGRAM
MT4LC16M4A7 (13 row addresses)

WE#
DATA-IN o DQO
CAS# ] 1 BUFFER o DOt
CONTROL o DQ2
LOGIC o DQ3
NO.2CLOCK | — % DATA-QUT
GENERATOR | BUFFER
OE#
COLUMN-
AQ © ADDRESS lfg%gyENR
At © BUFFER(11)
A2 0 :
A3 0 REFRESH i
A4 o CONTROLLER N GRS
A5 © T
A6 ©
A7 © REFRESH
A8 © COUNTER ﬂ
A9 o : —-II
A10 - 3 3 8,192 2,048 x 4
ROW- w Gy f MEMORY
Q
::; ADDRESS 88 z § | ARRAY
BUFFERS (13 =9 ]
a X7
i " 3
NO.1cLOCK | Voo
RAS# o1 GENERATOR °

+~—>0 Vss

FUNCTIONAL BLOCK DIAGRAM
MT4LC16M4T8 (12 row addresses)

WE#
DATA-IN o DQO
CAS# Y l BUFFER o 081
CONTROL o DQ2
LOGIC o DQ3
No.2CLocK | % DATA-QUT
GENERATOR BUFFER

OE#

L[ CoLUMN-

A0 o—% ADDRESS DEGODER

A1 | BUFFER(12)

A2 o

A3 © REFRESH . y
SENSE AMPLIFIER!

A4 CONTROLLER /0 GATING

A5 © :

A6 © !

A7 REFRESH

A8 o COUNTER

A9 II

A10 o— 5 : 4,006 X 4,006 x 4

e RO MEMORY

ADDRESS
BUFFERS (12)

!

RASH NO.1cLOCcK || ——o Vob
o——— GENERATOR

ARRAY

ROW
DECODER
ROW SELECT

SELECT

COMPLEME

+——0 Vss

16 Meg x 4 FPM DRAM 1 70 Micron Technology, Inc., reserves the right to change products or specifications without not
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MICRON

TECHNOLOGY. INC.

16 MEG x 4
FPM DRAM

FAST PAGE MODE ACCESS

Each location in the DRAM is uniquely addressable as
mentioned in the General Description. The data for each
location is accessed via the four I/O pins (DQO0-DQ3). The
WE# signal must be activated to execute a WRITE opera-
tion; otherwise, a READ operation will be performed. The
OE# signal must be activated to enable the DQ output
drivers for a read access and can be deactivated to disable
output data if necessary.

FAST-PAGE-MODE operations are always initiated with
a row address strobed inby the RAS# signal, followed by a
column address strobed in by CAS#, just like for single
location accesses. However, subsequent column locations
within therow may then be accessed at the page mode cycle
time. This is accomplished by cycling CAS# while holding
RAS#LOW and entering new column addresses with each
CAS# cycle. Returning RAS# HIGH terminates the FAST-
PAGE-MODE operation.

DRAM REFRESH

The supply voltage must be maintained at the specified
levels, and the refresh requirements must be met in order to
retain stored data in the DRAM. The refresh requirements
are met by refreshing all 8,192 rows (A7) or all 4,096 rows
(T8) in the DRAM array at least once every 64ms. The
recommended procedure is to execute 4,096 CBR REFRESH
cycles, either uniformly spaced or grouped in bursts, every
64ms. The MT4LC16M4A?7 internally refreshes two rows
for every CBR cycle, whereas the MT4LC16M4T8 refreshes
one row for every CBR cycle. So with either device, execut-
ing 4,096 CBR cycles covers all rows. The CBR refresh will
invoke the internal refresh counter for automatic RAS#
addressing. Alternatively, RAS#-ONLY REFRESH capabil-

ity is inherently provided. However, with this method only
one row is refreshed at a time; so for the MT4LC16M4A?7,
8,192 RAS#-ONLY REFRESH cycles must be executed ev-
ery 64ms to cover all rows. Some compatibility issues may
become apparent. JEDEC strongly recommends the use of
CBR REFRESH for this device.

An optional self refresh mode is also available on the “S”
version. The self refresh feature is initiated by performing
a CBR REFRESH cycle and holding RAS# LOW for the
specified tRASS. The “S” option allows for an extended
refresh period of 128ms, or 31.25us per row for a 4K refresh
and 15.625us per row for an 8K refresh, when using a
distributed CBR REFRESH. This refresh rate canbe applied
during normal operation, as well as during a standby or
battery backup mode.

The self refresh mode is terminated by driving RAS#
HIGH foraminimum time of ‘RPS. This delay allows for the
completion of any internal refresh cycles that may be in
process at the time of the RAS# LOW-to-HIGH transition.
If the DRAM controller uses a distributed refresh se-
quence, a burst refresh is not required upon exiting self
refresh. However, if the DRAM controller utilizes RAS#-
ONLY or burst refresh sequence, all rows must be re-
freshed within the average internalrefreshrate prior to the
resumption of normal operation.

STANDBY

Returning RAS# and CAS# HIGH terminates a memory
cycleand decreases chip current to areduced standby level.
The chip is preconditioned for the next cycle during the
RAS#HIGH time.

6 Meg x 4 FPM DRAM
121.p65 — Rev. 2/99
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MICRON

TECHNOLOGY. INC.

DRAM

MT4LC8MBE1, MT4LC8M8B6

For the latest fuil-length data sheet, please refer to the
Micron Web site: www.micron.com/mtifmsp/htmi/
datasheet.html

FEATURES

Single +3.3V 0.3V power supply

Industry-standard x8 pinout, timing, functions and
packages

13 row, 10 column addresses (E1) or

12 row, 11 column addresses (B6)

High-performance CMOS silicon-gate process

All inputs, outputs and clocks are LVTTL-compatible
FAST PAGE MODE (FPM) access

4,096-cycle CAS#-BEFORE-RAS# (CBR) REFRESH
distributed across 64ms

Optional self refresh (S) for low-power data retention

JPTIONS MARKING
» Refresh Addressing
4,096 (4K) rows B6
8,192 (8K) rows El
» Plastic Packages
32-pin SOJ (400 mil) DJ
32-pin TSOP (400 mil) TG
' Timing
50ns access -5
60ns access -6
' Refresh Rates
Standard Refresh (32ms period) None
Self Refresh (128ms period) S*

TOTE: 1. The 8 Meg x 8 FPM DRAM base number differentiates the
offerings in one place - MTALC8MBEL. The fifth field
distinguishes various options: E1 designates an 8K refresh and
B6 designates a 4K refresh for FPM DRAMs.

2. The #symbol indicates signal is active LOW.

Zontact factory for availability

(EY TIMING PARAMETERS

SPEED RC 'RAC PC AR 'CAC

-5 90ns 50ns 30ns 25ns 13ns

-6 110ns 60ns 35ns 30ns 15ns
sENERAL DESCRIPTION

The MT4LC8MS8E1 and MT4LC8M8B6 are high-speed
‘MOS, dynamic random-access memory devices contain-
1g 67,108,864 bits organized in a x8 configuration. The
TT4LC8MBSE1 and MT4LC8M8B6 are functionally orga-
ized as 8,388,608 locations containing eight bits each. The
388,608 memory locations are arranged in 8,192 rows by

PIN ASSIGNMENT (Top View)
32-Pin SOJ 32-Pin TSOP
(A-1) (C-1)
Voo [f1e Vss
DQo [ 2 pQ7
DQ1 O3 DQs
pQ2 04 DQs
pas Os DQ4
NC O6 Vss
voo 7 CASH#
wE# (8 OE#
RAS# O o NC/A12**
A0 [ Al
A1 (0 A10
A2 0 A9
A3 O A8
A4 0 A7
As A6
voo [ Vss
**A12 on E1 version, NC on B6 version

8 MEG x 8 FPM DRAM PART NUMBERS

REFRESH
PART NUMBER ADDRESSING| PACKAGE REFRESH
MT4LC8M8E1DJ-x 8K SOJ Standard
MT4LC8M8E1DJ-x S 8K SOJ Self
MT4LC8MBE1TG-x 8K TSOP Standard
MT4LC8MBE1TG-x S 8K TSOP Self
MT4LC8M8B6DJ-x 4K SOJ Standard
MT4LC8M8B6DJ-x S 4K SOJ Self
MT4LC8M8B6TG-x 4K TSOP Standard
MT4LC8M8B6TG-x S 4K TSOP Self
x = speed

1,024 columns for the MT4LC8MSE]1 or 4,096 rows by 2,048
columns for the MT4LC8M8B6. During READ or WRITE
cycles, each location is uniquely addressed via the address
bits. First, the row address is latched by the RAS# signal,
then the column address by CAS#. Both devices provide
FAST-PAGE-MODE operation, allowing for fast successive
dataoperations (READ, WRITE orREAD-MODIFY-WRITE)
within a given row.

The MT4LC8MS8E1 and MT4LC8M8B6 must be refreshed
periodically in order to retain stored data.

Aeg x 8 FPM DRAM
9.p65 - Rev. 2/99
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8 MEG x 8
FPM DRAM

FUNCTIONAL BLOCK DIAGRAM
MT4LC8MB8E1 (13 row addresses)

WE#
DATA-IN
CASH 4 l I BUFFER Qo
CONTROL oa7
LOGIC I_—L.
NO.2CLOCK | T F DATA-OUT
GENERATOR BUFFER
OE#
COLUMN-
COLUMN
ADDRESS
BUFFER(10) DECODER
REFRESH
SENSE AMPLIFIERS
CONTROLLER 76 GATING
Ac-
-]
REFRESH
COUNTER
E 4—.—> -
« fr} H o 8,192x1,024 x8
ROW- z& 28 | orone |8 MEMORY
ADDRESS 28 Rl e 1] ARRAY
BUFFERS (13) o 0| | B
8 |+—|8
NO. 1 CLOCK | —
RAS# o GENERATOR Voo
<+——0 Vss
FUNCTIONAL BLOCK DIAGRAM
MT4LC8MB8B6 (12 row addresses)
WE#
DATA-IN
CAS# v 1 I BUFFER > DQO-
CONTROL o DQ7
LOGIC
NO.2CLOCK | % DATA-OUT
GENERATOR BUFFER

-

AO- o
Al o=

COLUMN-
ADDRESS
BUFFER(11)

REFRESH
CONTROLLER

i

REFRESH

) ROW- L
ADDRESS
| BUFFERS (12)

COUNTER

i

RAS# o]

NO. 1 CLOCK
GENERATOR

OE#

COLUMN
DECODER

SENSE AMPLIFIER

ROW
DECODER
SELECT

COMPLEMENT

/0 GATING

ROW SELECT

4,096 x2,048x 8
MEMORY
ARRAY

«+——0 VoD
Vss

8 Meg x 8 FPM DRAM
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8 MEG x 8
FPM DRAM

FAST PAGE MODE ACCESS

Each location in the DRAM is uniquely addressable as
mentioned in the General Description. The data for each
location is accessed via the eight I/O pins (DQO0-DQY?). The
WE# signal must be activated to execute a WRITE opera-
tion; otherwise, a READ operation will be performed. The
OFE# signal must be activated to enable the DQ output
drivers for a read access and can be deactivated to disable
output data if necessary.

FAST-PAGE-MODE operations are always initiated with
a row address strobed inby the RAS# signal, followed by a
column address strobed in by CAS#, just like for single
location accesses. However, subsequent column locations
within the row may thenbe accessed at the page mode cycle
time. This is accomplished by cycling CAS# while holding
RAS#LOW and entering new column addresses with each
CAS# cycle. Returning RAS# HIGH terminates the FAST-
PAGE-MODE operation.

DRAM REFRESH

The supply voltage must be maintained at the specified
levels, and the refresh requirements must be met in order to
retain stored data in the DRAM. The refresh requirements
are met by refreshing all 8,192 rows (E1) or all 4,096 rows
(B6) in the DRAM array at least once every 64ms. The
recommended procedure is to execute 4,096 CBR REFRESH
cycles, either uniformly spaced or grouped in bursts, every
34ms. The MT4LC8MSE1 internally refreshes two rows for
avery CBR cycle, whereas the MT4LC8MS8B6 refreshes one
row for every CBR cycle. So with either device, executing
1,096 CBR cycles covers all rows. The CBR REFRESH cycle
will invoke the internal refresh counter for automatic RAS#
addressing. Alternatively, RAS#-ONLY REFRESH capabil-

ity is inherently provided. However, with this method only
one row is refreshed at a time; so for the MT4LC8MS8EI,
8,192 RAS#-ONLY REFRESH cycles must be executed ev-
ery 64ms to cover all rows. Some compatibility issues may
become apparent. JEDEC strongly recommends the use of
CBR REFRESH for this device.

An optional self refresh mode is also available on the “S”
version. The self refresh feature is initiated by performing
a CBR REFRESH cycle and holding RAS# LOW for the
specified 'RASS. The “S” option allows for an extended
refresh period of 128ms, or 31.25us per row for a 4K refresh
and 15.625s per row for an 8K refresh when using a
distributed CBR REFRESH. This refresh rate can be applied
during normal operation, as well as during a standby or
battery backup mode.

The self refresh mode is terminated by driving RAS#
HIGH for aminimum time of 'RPS. This delay allows for the
completion of any internal refresh cycles that may be in
process at the time of the RAS# LOW-to-HIGH transition. If
the DRAM controller uses a distributed refresh sequence, a
burst refresh is not required upon exiting self refresh.
However, if the DRAM controller utilizes RAS#-ONLY or
burst refresh sequence, all rows must be refreshed within
the average internal refresh rate prior to the resumption of
normal operation.

STANDBY

Returning RAS# and CAS# HIGH terminates a memory
cycleand decreases chip current to areduced standby level.
The chip is preconditioned for the next cycle during the
RAS#HIGH time.

Meg x 8 FPM DRAM
19,65 - Rev. 2/99
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MICRON

TECHNOLOGY. INC

4 MEG x 16
FPM DRAM

DRAM

MT4LC4M16F5

For the latest full-length data sheet, please refer to the
Micron Web site: www.micron.com/mti/msp/html/
datasheet.htmi

FEATURES

¢ Single +3.3V 10.3V power supply

¢ Industry-standard x16 pinout, timing, functions and
packages

12 row, 10 column addresses

High-performance CMOS silicon-gate process

All inputs, outputs and clocks are LVTTL-compatible
FAST PAGE MODE (FPM) access

4,096-cycle CAS#-BEFORE-RAS# (CBR) REFRESH
distributed across 64ms

* Optional self refresh (S) for low-power data retention

OPTIONS MARKING
» Plastic Package

50-pin TSOP (400 mil) TG
» Timing

50ns access -5

60ns access -6

» Refresh Rates
Standard Refresh (16ms period) None
Self Refresh (128ms period) S*

» Part Number Example: MT4LC4M16F5TG-5

NOTE: 1. The # symbol indicates signal is active LOW.

Contact factory for availability

KEY TIMING PARAMETERS

SPEED 'RC 'RAC 'PC 'AA 'CAC

-5 90ns 50ns 30ns 25ns 13ns

-6 110ns 60ns 35ns 30ns 15ns
SENERAL DESCRIPTION

The MT4LC4M16F5 is a high-speed CMOS, dynamic
andom-access memory device containing 67,108,864 bits
rganized in a x16 configuration. The MT4LC4M16F5 is
unctionally organized as 4,194,304 locations containing 16
its each. The 4,194,304 memory locations are arranged in
;096 rows by 1,024 columns. During READ or WRITE
ycles, each location is uniquely addressed via the address
its: 12 row-address bits (A0-A11) and 10 column-address
rits (A0-A9). In addition, both byte and word accesses are
upported via the two CAS# pins (CASL# and CASH#).

PIN ASSIGNMENT (Top View)

50-Pin TSOP
(C-4)

WOO~NOOU & WN =

The CAS# functionality and timingrelated toaddressand
control functions (e.g., latching column addresses or select-
ing CBR REFRESH) are such that the internal CAS# signal
is determined by the first external CAS# signal (CASL# or
CASH#) to transition LOW and the last to transition back
HIGH. The CAS# functionality and timing related to driv-
ing or latching data are such that each CAS# signalindepen-
dently controls the associated eight DQ pins.

The row address is latched by the RAS# signal, then the
columnaddressby CAS#. Thedeviceprovides FAST-PAGE-
MODE operation, allowing for fast successive data opera-
tions (READ, WRITE or READ-MODIFY-WRITE) within a
given row.

The MT4LC4M16F5 must be refreshed periodically in
order to retain stored data.

Meg x 16 FPM DRAM
28.p65 — Rev. 2/99
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4 MEG x 16
FPM DRAM

FUNCTIONAL BLOCK DIAGRAM
MT4LC4M16F5 (12 row addresses)

WE# ©

CASH# o— 4

CASL# o— ;; CAS#

NO. 2 CLOCK

L

DATA-IN BUFFER

—>| DATA-OUT E
BUFFER

GENERATOR

)

1

Ao-
A11 o=

> COLUMN-

| ADDRESS
BUFFER(10)

REFRESH
CONTROLLER

)

REFRESH
COUNTER

—o OE#

COLUMN
DECODER

SENSE AMPLIFIERS

/O GATING

: E |+ T|w
x G, bo1g | 4096x1,024x18
ROW- z8 9 b= MEMORY
| ADDRESS 28 g | ey ARRAY
7| BUFFERS (12) 10 24 R
T > o — 7
NO.1CLOCK ||
RAS# o GENERATOR Voo
<«—o0 Vss
4 Meg x 16 FPM DRAM 1 _78 Micron Technology, Inc., reserves the right to change products or spsc!ﬂ_caﬂons without notice
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4 MEG x 16
FPM DRAM

FAST PAGE MODE ACCESS

Each location in the DRAM is uniquely addressable,
as mentioned in the General Description. Use of both
CAS# signals results in a word access via the 16 I/O pins
(DQO-DQ15). Use of only one of the two results in a BYTE
access cycle. CASL# transitioning LOW selects an access
cycleforthelowerbyte (DQO-DQ7) and CASH# transitioning
LOW selects an access cycle for the upper byte (DQ8-
DQ15). General byte and word access timing is shown in
Figures 1 and 2.

Additionally, both bytes must always be of the same
modeofoperationifbothbytesareactive. ACAS#precharge
must be satisfied prior to changing modes of operation
betweentheupperand lowerbytes. Forexample,anEARLY
WRITE ononebyteanda LATEWRITE on the otherbyteare
not allowed during the same cycle. However, an EARLY
WRITE on one byte and a LATE WRITE on the other byte,
after a CAS# precharge has been satisfied, are permissible.

The WE# signal must be activated to execute a WRITE
operation; otherwise a READ operation will be performed.
The OE# signal must be activated to enable the DQ output

drivers for a read access and can be deactivated to disable .

output data if necessary.

FAST-PAGE-MODE operationsare always initiated with
a row address strobed inby the RAS#signal, followed by a
column address strobed in by CAS#, just like for single
location accesses. However, subsequent column locations
within the row may thenbe accessed at the page mode cycle
time. This is accomplished by cycling CAS# while holding
RAS#LOW and entering new column addresses with each
CAS# cycle. Returning RAS# HIGH terminates the FAST-
PAGE-MODE operation.

DRAM REFRESH

The supply voltage must be maintained at the specified
levels, and the refresh requirements must be met in order to
retain stored data in the DRAM. The refresh requirements
are met by refreshing all rows in the DRAM array at least
once every 64ms. The recommended procedure is to ex-
ecute 4,096 CBR REFRESH cycles, either uniformly spaced
or grouped in bursts, every 64ms. The MT4LC4M16F5

‘ <+————— WORD WRITE ———>I<—-— LOWER BYTE WRITE ———>|

RAS#

CASL# m

CASH#

WE#

STORED

DATA

EERRRRA0

EI=[=[=[e]=]=]=]

STORED INPUT

DATA

INPUT
DATA

El==I=]e]=]]

EEERERRR

STORED INPUT INPUT
DATA DATA DATA
(1] >
7] -
o] s
LOWER BYTE 7] >
(DQo-DQ7) 7] >
OF WORD 1] >
1] -
7] >
[0] ) QEESEES P >
11} X meee- S JEETETES >
UPPER BYTE 1] X oo > 1
(DQ8-DQ15) 1t A > 0
OF WORD 10 X !
0 X - 1
[o] X - 1
[o] X eeees > 1
4———————— ADDRESS 0

X =NOT EFFECTIVE (DON'T CARE)

ADDRESS 1

Figure 1
WORD AND BYTE WRITE EXAMPLE

4 Meg x 16 FPM DRAM
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4 MEG x 16
FPM DRAM

DRAM REFRESH (continued)
internally refreshes one row for every CBR cycle, so execut-
ing4,096 CBR cycles covers all rows. The CBR REFRESH will
invoke the internal refresh counter for automatic RAS#
addressing. Alternatively, RAS#-ONLY REFRESH capabil-
ityisinherently provided. However, with this method some
compatibility issues may becomeapparent. JEDEC strongly
recommends the use of CBR REFRESH for this device.
An optional self refresh mode is available on the “S”
version. The self refresh feature is initiated by performing
a CBR REFRESH cycle and holding RAS# LOW for the
specified 'RASS. The “S” option allows the user the choice
of a fully static, low-power data retention mode or a dy-
namicrefreshmodeattheextended refresh period of 128ms,
or 125ps per row, when using a distributed CBR REFRESH.
This refresh rate canbe applied during normal operation, as
well as during a standby or battery backup mode.

The self refresh mode is terminated by driving
RAS# HIGH fora minimum time of ‘RPS. This delay allows
for the completion of any internal refresh cycles that may be
in process at the time of the RAS# LOW-to-HIGH transi-
tion. If the DRAM controller uses a distributed refresh
sequence, a burst refresh is not required upon exiting self
refresh. However, if the DRAM controller utilizesa RAS#-
ONLY or burst refresh sequence, all 1,024 rows must be
refreshed within the average internal refresh rate prior to
the resumption of normal operation.

STANDBY

Returning RAS# and CAS# HIGH terminates a memory
cycleand decreases chip current to a reduced standby level.
The chip is preconditioned for the next cycle during the
RAS# HIGH time.

l WORD READ i LOWER BYTE READ *»'
RASH R Y A
cAsL# / /
CASH# -/
WE# /
STORED OUTPUT  OUTPUT  STORED [STORED OUTPUT ~ OUTPUT  STORED
DATA DATA DATA DATA | DATA DATA DATA DATA
[1] LI > 1 [1] [1] e > 1 (1]
LOWER BYTE L 1o > 1 Al Al T > 1 Al
(DQO-DQ7) 1o 0 e >0 L T L >0 1o
OF WORD 1t 1o > 1 1 al Toeeees > 1 Al
1] LR > 1 1] 1] 1 eeeees > 1 (1]
1] 1 eeeee > 1 [1] 1] 1 e > 1 1]
1 b > 1 Al al o > 1 AR
[1] 1 eenaes > 1 1] [1] 1 eeees > 1 [1]
[0] 0 [o] [0] z [o]
1 1 [1] 1 z 1
UPPER BYTE [o] 0 o] o] z 1o}
(DQ8-DQ15) 1] 1 1] 11] z 1
OF WORD [0] 0 o] o] z [o]
1o 0 19} 1 z 19
o] 0 12 1o z 1o
1] 0 1] 1] z Lo
<+—————— ADDRESS 0 ADDRESS 1~

Z=High-

Figure 2
WORD AND BYTE READ EXAMPLE
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MICRON

. SDRAM DIMM/SODIMM PRODUCT SELECTION GUIDE

Memory Part Clock Package and Numberof Pins
Configuration Number Frequency (MHz) SODIMM | DIMM Page
Small-Outline DIMMs (SODIMMs)
4 Meg x 64 3.3V MT4LSDT464H 66 144 - 1-101
4 Meg x 64 3.3V MT4LSDT464H 100 144 - 1-105
8 Meg x 64 3.3V MT8LSDT864H 66 144 - 1-101
8Megx64 | 3.3V | MTSLSDT864H 100 144 - 1-105
16 Megx 64 | 3.3V MT8LSDT1664H 66 144 - 1-113
DIMMs
1Megx32 [ 3.3V | MT2LSDT132U 100 - 100 1-81
2 Meg x 32 3.3v MT4LSDT232UD 100 - 100 1-81
4 Meg x 32 3.3V MT2LSDT432U 100 - 100 1-85
8Megx32 | 3.3V | MT4LSDT832UD 100 - 100 1-85
16 Meg x 32 3.3V MT4LSDT1632UD 100 - 100 1-89
16 Meg x 32 3.3V MT8LSDT1632U 100 - 100 1-93
32 Meg x 32 3.3v MT8LSDT3232U 100 - 100 1-93
4 Meg x 64 3.3V MT4LSDT464A 100, 66 - 168 1-97
8Megx64 | 3.3V | MTSLSDT864A 100, 66 — 168 1-109
16 Meg x 64 3.3V MT16L.SDT1664A 100, 66 - 168 1-109
32 Meg x 64 3.3V MT16LSDT3264A 100 - 168 1-117
4Megx72 | 3.3V | MT5LSDT472A 100, 66 - 168 1-121
8Megx72 | 3.3V | MTOLSDT872 100 - 168 1-125
8 Meg x 72 3.3V MT9OLSDT872A 100, 66 - 168 1-129
16 Meg x 72 3.3V MT18LSDT1672A 100, 66 - 168 1-129
16 Meg x 72 3.3V MT18LSDT1672 100 - 168 1-133
32 Meg x 72 3.3V MT18LSDT3272 100 - 168 1-137
32 Meg x 72 3.3V MT36LSDT3272 100 - 168 1-141
32 Meg x 72 3.3V MT18LSDT3272A 100 - 168 1-145
64 Megx72 | 3.3V | MT36LSDT6472 100 - 168 1-149




1,2 MEG x 32

SDRAM DIMMs

SYNCHRONOUS MT2LSDT132U, MT4LSDT232UD
DRAM MODULE gfffﬁi fv'tfg's%”éf'C’iﬁ‘iﬁ%"!ﬁﬁiﬁ.ﬁi&'}m”ﬁiﬁix’ﬁfiﬂ° e
atasneet.ntm

’ﬁ?};‘é@s 2 1000t dual i PIN ASSIGNMENT (Front View)
pinout in a 100-pin, dual in-line memory .
module (DIMM) 100-Pin DIMM

4MB (1 Meg x 32) and 8MB (2 Meg x 32) (H-3; 4MB)

Utilizes 100 MHz SDRAM components (H-4; 8MB)

Single +3.3V 0.3V power supply

Fully synchronous; all signals registered on positive
edge of system clock

Internal pipelined operation; column address can be
changed every clock cycle

Internal banks for hiding row access/precharge
Programmable burst lengths: 1, 2, 4, 8 or full page
Auto Precharge and Auto Refresh Modes

Self Refresh Mode

64ms, 4,096-cycle refresh

LVTTL-compatible inputs and outputs

Serial presence-detect (SPD)

PIN
76
77
78
79
80
81
82
JPTIONS MARKING 83
Package 8
100-pin DIMM (gold) G gg
Timing &
10ns cycle (<100 MHz clock rate) -10 gg
90
(EY SDRAM COMPONENT TIMING 91
YARAMETERS %z
SPEED CLOCK ACCESS TIME SETUP | HOLD x
GRADE | FREQUENCY | CL=2" | CL=3" | TIME | TIME ST T e T T Ve % T o3
-10 100 MHz - 7.5ns 3ns 1ns 22 DNU 47 Vss 72 RAS# 97 Vss
23 RFU 48 | SDA 73 | CASF [ 98 SA0
-10 66 MHz 9ns - Sns | 1ns | AU @ | SCL | 7| RU |9 | M
SL = CAS (READ) latency 25 CKO 50 Voo 75 | NC/CK1* | 100 SA2
*8MB version only
JART NUMBERS
PART NUMBER CONFIGURATION | DEVICE PACKAGE GENERAL DESCRIPTION
MT2LSDT132UG-10_ 1 Meg x 32 TSOP TheMT2LSDT132U and MT4LSDT232UD arehigh-speed
MT4LSDT232UDG-10_ 2 Meg x 32 TSOP CMOS, dynamic random-access, 4MB and 8MB memories

organized in a x32 configuration. These modules use

IOTE: All part numbers end with a two-place code (not shown), SDRAMs that are internally configured as dual memory

designating component and PCB revisions. Consult arrays with a syp;hronous interface (al! signals are regis-
factory for current revision codes. Example: tered on the positive edge of the clock signal CKO0).
MT2LSDT132UG-10C1. Read and write accesses to the SDRAM modules areburst

oriented; accesses start at a selected location and continue
for a programmed number of locations in a programmed

2 Meg x 32 SDRAM DIMMs 1 81 Micron Technology, Inc., reserves the right to change products or specifications without notice.
A14.p65 - Rev. 2/99 = ©1988, Micron Technology, Inc.
Micron is a reglstered trademark of Micron Technology, Inc.



1,2 MEG x 32

SDRAM DIMMs

GENERAL DESCRIPTION (continued)
sequence. Accesses begin with the registration of an AC-
TIVE command, which is then followed by a READ or
WRITE command. The address bits registered coincident
with the ACTIVE command are used to select thebank and
row to be accessed (BAO selects the bank; A0-A10 select the
row). The address bits registered coincident with the READ
or WRITE command are used to select the starting column
location for the burst access.

Themodules provide for programmable READ or WRITE
burst lengths of 1, 2, 4 or 8 locations, or the full page, with
aburst terminate option. An AUTO PRECHARGE function
may be enabled to provide a self-timed row precharge that
is initiated at the end of the burst sequence. The modules
use an internal pipelined architecture to achieve high-
speed operation. This architecture is compatible with the 2n
rule of prefetch architectures, but it also allows the column
address to be changed on every clock cycle to achieve a
high-speed, fully random access. Precharging one bank
while accessing the alternate bank will hide the
PRECHARGE cycles and provide seamless, high-speed,
random-access operation.

The modules are designed to operate in 3.3V, low-power
memory systems. An auto refresh mode is provided, along
with a power-saving, power-down mode. All inputs and
outputs are LVTTL-compatible.

SDRAM modules offer substantial advances in DRAN
operating performance, including the ability to synchro
nouslyburstdataatahigh datarate with automatic column
address generation, the ability to interleave betweer
internal banks in order to hide precharge time and the
capability to randomly change column addresses on eact
clock cycle during a burst access. For more informatior
regardingSDRAM operation, refer tothe 16Mb: x16 SDRAN
data sheet.

SERIAL PRESENCE-DETECT OPERATION

These modules incorporate serial presence-detect (SPD)
The SPDfunctionisimplemented using a2,048-bitEEPROM
This nonvolatile storage device contains 256 bytes. The firs
128 bytes can be programmed by Micron to identify the
module type and various SDRAM organizations and tim
ing parameters. The remaining 128 bytes of storage ar
available for use by the customer. System READ/WRITI
operations between the master (system logic) and the slave
EEPROM device (DIMM) occur viaastandard IIC bus using
the DIMM'’s SCL (clock) and SDA (data) signals, togethe:
withSA(2:0), which provide eight unique DIMM /EEPROM
addresses.

1, 2 Meg x 32 SDRAM DIMMs
ZM14.p65 - Rev. 2/89
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MlCRDN 1,2 MEG x 32

SDRAM DIMMs

FUNCTIONAL BLOCK DIAGRAM
MT2LSDT132U (4MB)
So# S2#
DQMBO————— DQMB2—————
DQML CS# DQML CS#
DQ0 —w{DQO DQ16 —w{ DQO
DQ1 -wiDQ1 U0 DQ17 -w{DQ1 U1
DQ2 -w{DQ2 DQ18 —w{ DQ2
DQ3 —w1{DQ3 DQ19 -+ DQ3
DQ4 —w{DQ4 DQ20 ~»1{ DQ4
DQ5 —-w{DQ5 DQ21 -1 DQ5
DQ6 —{DQ6 DQ22 -1 DQ6
DQ7 -w{DQ7 DQ23 -~ DQ7
DQMB1 DQMH DQMB3 DQMH
DQ8 —{DQ8 DQ24 - DQ8
DQ9 —w{DQ9 DQ25 - DQ9
DQ10 -4 DQ10 DQ26 —»- DQ10
DQ11 -1 DQ11 DQ27 - DQ11
DQ12 —w{DQ12 DQ28 —w1 DQ12
DQ13 -1 DQ13 DQ29 -w1{DQ13
DQ14 —» DQ14 DQ30 —~- DQ14
DQ15 - DQ15 DQ31 -4 DQ15
RAS# —» RAS#: SDRAMSs U0-U1 oK —w uo
CAS# ———— CAS#: SDRAMs U0-UT Yk
CKEQ ——————— CKE: SDRAMs U0-U1 ;
WE# —— WE#: SDRAMs U0-U1 -
A0-A10 —— AO-A10: SDRAMSs U0-U1 CKi —M—
BAO — = BAO: SDRAMs U0-U1 l1 OpF
Voo — = SDRAMs U0-Ut =
Vss — L~ SDRAMSs U0-U1 SPD
SCL— -~ SDA
A0 A1 A2
NN
SAO o), SA2

NOTE: All resistor values are 10 ohms. U0-U1 = MT48LC1M16A1TG SDRAMs

» 2 Meg x 32 SDRAM DiMMs 1 83 Micron Technology, Inc., reserves the right to change products or specifications without notica.
M14.p65 — Rev. 2/99 = ©1888, Micron Technology, Inc.
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1,2 MEG x 32
SDRAM DIMMs

FUNCTIONAL BLOCK DIAGRAM

MT4LSDT232UD (8MB)
St#
80#4—|
DQMBO : ! .
DQML CS# DQML CS#
DQO —wDQo —DQo
DQ1 -w{DQ1 U0 |—{pQ1 U2
DQ2 -wDQ2 —DQ2
DQ3 —w{DQ3 —DQ3
DQ4 -wDQ4 — DQ4
DQ5 —w{DQs5 —DQ5
DQ6 —{DQ6 +—DQ6
DQ7 —-w{DQ7 — DQ7
DQMB1 DQMH —— DQMH
DQ8 —w{DQ8 I DQs
DQ9 - DQ9 —DQo
DQ10 -w{DQ10 —DQ10o
DQ11 - DQ11 I DQ11
DQ12 - DQ12 I DQ12
DQ13 -~ DQ13 —DQ13
DQ14 -~ DQ14 I DQ14
DQ15 ~wDQ15 —DQ15
S3#
sz#————1
DQMB2 T . )
DOML CS# DOML CS#
DQ16 -w- DQO —DQo
DQ17 -wDQ1 U1  |—DQ1 U3
DQ18 ~w{DQ2 —DQ2
DQ19 - DQ3 — DQ3
DQ20 ~w DQ4 — DQ4
DQ21 - DQ5 — DQ5
DQ22 ~w DQ6 — DQ6
DQ23 ~DQ7 — DQ7
DQMB3 DOMH —— DQMH
DQ24 —wDQ8 D@8
DQ25 - DQ9 —DQ9
DQ26 ~w{DQ10 —DQ10
DQ27 - DQ11 —DQ11
DQ28 w1 DQ12 —DQ12
DQ29 - DQ13 — DQ13
DQ30 - DQ14 —DQ14
DQ31 -~ DQ15 —DQ15

RAS# ——— RAS#: SDRAMs U0-U3
CAS# — > CAS#: SDRAMSs U0-U3

_—I-_G.apF
CKEO —» CKE: SDRAMs U0-U1 L
CKE1 ——» CKE: SDRAMSs U2-U3 - U2
WE# ——» WE#: SDRAMs U0-U3 CK1 "‘“"’1“6:8:': U3
AO-A10 —» A0-A10; SDRAMs U0-U3 -oP
BA0Q —— BAO: SDRAMs U0-U3 =
Voo ——— SDRAMs U0-U3 SPD
Ves Lo X SCL— < SDA
SDRAMs U0-U3 A0 Al A2
[ [
SAO ¢ ,lcn SA2

NOTE: All resistor values are 10 ohms.

U0-U3 = MT48LC1M16A1TG SDRAMs

1, 2 Meg x 32 SDRAM DIMMs
ZM14.p65 — Rev. 2/99
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MICRON 4,8 MEG x 32

SDRAM DIMMs

SYNCHRONOUS MT2LSDT432U, MT4LSDT832UD
DRAM MODULE Wiron Web sie: s miron commimeptm)

datasheet.html|

'EATURES .
JEDEC pinout in a 100-pin, dual in-line memory PIN ASSIGNM_ENT (Front View)
module (DIMM) 100-Pin DIMM
16MB (4 Meg x 32) and 32MB (8 Meg x 32) (H-6; 16MB)

Utilizes 100 MHz SDRAM components (H-5; 32MB)

Single +3.3V 0.3V power supply
Fully synchronous; all signals registered on positive

edge of system clock ‘ ' ' ‘ C‘
Internal pipelined operation; column address can be

changed every clock cycle

Internal banks for hiding row access/precharge
Programmable burst lengths: 1, 2, 4, 8 or full page
Auto Precharge and Auto Refresh Modes

64ms, 4,096-cycle refresh

LVTTL-compatible inputs and outputs

Serial presence-detect (SPD)

=
H
bas ]
=
o
=
3
3
=
-
=
=)
=
S
]
=
[-d
>
(x]
=
3
=

BACK
Vss 26 Vss 51 Vss 76 Vss
Dao 27 CKEO 52 D08 77 | NC/CKE1**
Dat 28 WE# 53 Dag 78 DNU
DQ2 29 SO# 54 DQ10 79 | NC/S1#**

1
2
3
)

YPTIONS MARKING 5 | D03 [ 30 | S2F | 5 | Dai1_| 80 | NG/S3#
6
7
8

Voo 31 Vop 56 Voo 81 Voo
Package Dod | 32 | NC_| 57 | baiz | & | NG

100-pin DIMM (gold) G D05 | 33 | NG| 58 | Dais | 8 | NC
Timi 9 | D06 | 34| NC | 59 paid | 84 | NC
1 Ou:smg e (<100 MHz clock rat 10 W] Dpw |3 | NG |60 | Dois | 8 | NG
cycle(s z clock rate) - 11_| DOMBOZ | 36 Vss 61 | DOMB1# | 86 Vss
12 | Vs | 37 | DOMB2F | 62 | Vss | 87 | DOMB3#

(EY SDRAM COMPONENT TIMING 18 | A0 |38 DOI6 | 63 | Al 88 { DG4
s 14 | A2 | 3 | Dai7 | 64 | A3 89 | DQ25
ARAMETERS 5| A 40 ] pa1s | 65 | M 90 | D026
6 | A6 | 41| DQi9 | 66 | A7 | 91 | DOz

SPEED CLOCK ACCESS TIME SETUP | HOLD 17 A8 42 Voo 67 A9 92 Voo
GRADE | FREQUENCY [CL=2* | CL=3* | TIME | TIME 18 | A0 | 43 | DQ20 | 68 | BAO | 93 | DQ28
9| BAT | 44| Do | 69 | AW | 9 | Da29
-10 100 MHz 9ns 7ns 8ns jns 20 | NG (AT2) | 45 | D02z | 70 | NC(A13) | 9% | DQad
CL = CAS (READ) latency 21 Voo 46 DQ23 il Voo 96 DQ31

22 DNU 47 Vss 72 RAS# 97 Vss
23 RFU 48 SDA 73 CAS# 98 SAO0

YART NUMBERS 2 | RFU | 4 | SCL | 74 | RFU | 99 | Al

25 CKO 50 Voo 75 | NC/CK1** | 100 SA2

PART NUMBER CONFIGURATION DEVICE PACKAGE )
MT2LSDT432UG-10_ 4 Meg x 32 TSOP **32MB version only
MT4LSDT832UDG-10_ 8 Meg x 32 TSOP NOTE: Pin symbols in parentheses are not used on these modules but may be used

for other modules in this product family. They are for reference only.

IOTE: All part numbers end with a two-place code (not shown),
designating component and PCB revisions. Consult

factory for current revision codes. Example: modules are configured as dual banks with a synchronous
MT2LSDT432UG-10D1. interface (all signals are registered on the positive edge of
the clock signals CK0 and CK1).

sENERAL DESCRIPTION Read and write accesses to the SDRAM modules are burst
TheMT2LSDT432U and MT4LSDT832UD arehigh-speed oriented; accesses start at a selected location and continue
‘MOS, dynamic random-access, 16MB and 32MB solid- for a programmed number of locations in a programmed
tate memories organized in a x32 configuration. These sequence. Accesses begin with the registration of an AC-
:1 ::g ; _3: s\?m DIMMs 1 - 8 5 Micron Technology, Inc., reserves the right to change products g: ;smf:rgﬁavémﬁ gr;olm

Micron is a registered trademark of Micron Technology, inc.
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4,8 MEG x 32
SDRAM DIMMs

GENERAL DESCRIPTION (continued)

TIVE command, which is then followed by a READ or
WRITE command. The address bits registered coincident
with the ACTIVE command are used to select the bank and
row tobe accessed (BAO selects the bank; A0-A11 select the
row). The address bits registered coincident with the READ
or WRITE command are used to select the starting column
location for the burst access.

The modules provide for a programmable READ or
WRITE burst terminate option. An AUTO PRECHARGE
function may be enabled to provide a self-timed row
precharge that is initiated at the end of the burst sequence.
Themodulesuseaninternal pipelined architecture toachieve
high-speed operation. This architecture is compatible with
the 21 rule of prefetch architectures, but it also allows the
column address to be changed on every clock cycle to
achieve a high-speed, fully random access. Precharging
one bank while accessing the alternate bank will hide
the PRECHARGE cycles and provide seamless, high-speed,
random-access operation.

The modules are designed to operate in 3.3V, low-power
memory systems. An auto refresh mode is provided, along
with a power-saving, power-down mode. All inputs and
outputs are LVTTL-compatible.

SDRAM modules offer substantial advances in DRAM
operating performance, including the ability to synchro-
nouslyburstdataatahigh datarate with automatic column-
address generation, the ability to interleave betweer
internal banks in order to hide precharge time and the
capability to randomly change column addresses on eact
clock cycle during a burst access. For more informatior
regarding SDRAM operation, refer to the 64 Meg: x4, x8, x1€
SDRAM data sheet.

SERIAL PRESENCE-DETECT OPERATION

These modules incorporate serial presence-detect (SPD)
TheSPD functionisimplemented using a2,048-bit EEPROM
This nonvolatile storage device contains 256 bytes. The firsi
128 bytes can be programmed by Micron to identify the
module type and various SDRAM organizations and tim-
ing parameters. The remaining 128 bytes of storage are
available for use by the customer. System READ/WRITE
operations between the master (system logic) and the slave
EEPROM device (DIMM) occur via a standard IIC bus
using the DIMM’s SCL (clock) and SDA (data) signals,
together with SA(2:0), which provide eight unique DIMM/
EEPROM addresses.

4, 8 Meg x 32 SDRAM DIMMs
ZM15.p65 - Rev. 2/99

Micron Technology, Inc., reserves the right to change products or spacifications without notice
©1998, Micron Technology, Inc



4, 8 MEG x 32
SDRAM DIMMs

MICRON

TECHNOLOGY. INC.

FUNCTIONAL BLOCK DIAGRAM
MT2LSDT432U (16MB)
So# S2#
DQMB) ————— DOMB2 ——— —

DQML CS#
DQ0 —»w——DQO
DQ1 —»w—DQ1 U0
DQ2 —™w——DQ2
DQ3 —w—DQS3
DQ4 —wW—DQ4
DQ5 —W“W—DQ5
DQ6 —wW—DQ6
DQ7 —wW—DQ7
DQMB1 — DQMH
DQ8 —w»w—DQ8
DQ9 —am—DQ9
DQ10 —w»w——DQ10
DQ11 —w»w—DQ11
DQ12 —ww——DQ12
DQ13 —w——DQ13
DQ14 —w»w——DQ14
DQ15 —w——{DQ15

DQML CS#
DQ16 —w»w——DQO
DQ17 —w——DQ1 U1
DQ18 —w——DQ2
DQ19 —»w——{DQ3
DQ20 —w——DQ4
DQ21 —w——{DQ5
DQ22 —w——DQ6
DQ23 —w—{DQ7

DQMB3 DQMH
DQ24 —m——{DQ8
DQ25 —aA—DQ9
DQ26 —wW——{DQ10
DQ27 —w—{DQ11
DQ28 —w——DQ12
DQ29 —w——DQ13

DQ30 —W—] DQ14

DQ31 —w——{DQ15

RAS# —— > RAS#: SDRAMs U0-U1
CAS# —— > CAS#: SDRAMs U0-U1

oko—w—{ _

CKEQ ——» CKE: SDRAMs U0-U1 [ &8F
WE# WE#: SDRAMs U0-U1 =
AQ0-A11 ——— > AO-A10: SDRAMSs U0-U1 CKI—w—
BAO ——» BA: SDRAMSs U0-U1 T P
BA1 —» BA: SDRAMs U0-U1 =
SPD
Voo N SDRAMs U0-U1 SCL — — SDA
A0 A1 A2
Vss — .+ SDRAMSs U0-U1 T ]
SAO SA1 SA2

NOTE: All resistor values are 10 ohms. U0-U1 = MT48LC4M16A2TG SDRAMs

8 Meg x 32 SDRAM DIMMs
A15.p85 ~ Rev. 2/89

Micron Technology, Inc., reserves the right to change products or specifications without notice.
©1999, Micron Technology, Inc.
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MICRON 4,8 MEG x 32

SDRAM DIMMs

FUNCTIONAL BLOCK DIAGRAM

MT4LSDT832UD (32MB)
Si#
So#
DQMBO T } )
DQML CS# DQML CS#
DQ0 —m——iDQO — DQO
DQl —m—{pQ1 U0 D@1 U2
DQ2 —m—pQ2 —DQ2
DQ3 —mw—1{DQ3 —Da3
DQ4 —a— DQ4 —DQ4
DQ5 —m—I{DQ5 — D5
DQ6 —m——1DQS — DQ6
DQ7 —mw—Ipa7 —1 DQ7
DQMB1 ——— DQMH — DQMH
DQ9 —mw——|DQY DQ9
DQ10 —mw—— DQ10 —DQ10
DQ11 —m——{DQ11 —{DQ11
DQ12 —mw—DQ12 —{DQ12
DQ13 —M—— DQ13 }— pQi3
DQ14 —m— DQ14 —{DQ14
DQ15 —w—1DQ15 DQ15
S3#
So#
DQMB2 T —
DQML CS# DQML CS#
DQ16 —w—DQO . DQO
DQ17 pat Ui DQ1 U3
DQ18 :S DQ2 — D@2
DQ19 —»——DQ3 t DQ3
DQ20 —wW—DQ4 DQ4
DQ21 ———1DQ5 —1{DQ5
DQ22 —W—{DQ6 — DQ6
DQ23 —w—DQ7 —|pwr
DQMB3 ———{ DQMH DQMH
DQ24 —m— DQ8 —Das
DQ25 —m—]DQY —DQ9
DQ26 —m—1DQ10 — Q1o
DQ27 —m—I DQ11 —DQ11
DQ28 —m—DQ12 —{DQ12
DQ29 —m—{DQ13 l—DbQi3
DQ30 —m——{DQ14 —{DQ14
DQ31 —mw——|{DQ15 —{DQ15
RAS# —————» RAS#: SDRAMs U0-U3 cKo uo
CAS# —» CAS#: SDRAMs U0-U3 . BUF1
CKEO —— CKE: SDRAMs U0-U1 L o
CKE1 ————» CKE: SDRAMSs U2-U3 - uz
WE# ——» WE#: SDRAMs U0-U3 okt —w—{ 7 3
A0-A11 ———— AO-A11: SDRAMSs U0-U3 6.8pF
BAO ————» BA: SDRAMSs U0-U3 =
BA1 ————» BA: SDRAMSs U0-U3 SPD
Voo —————» SDRAMs U0-U3 SCL— -~ SDA
A0 A1 A2
Vss L . SDRAMs U0-U3 1
SAO0 SA1 SA2
NOTE: All resistor vaiues are 10 ohms. U0-U3 = MT48LC4M16A2TG SDRAMs
4, 8 Meg x 32 SDRAM DIMMs Micron Technology, inc., reserves the right to change products or specifications without notice
ZM15.065 - Rev. 2/89 1 '88 ©1999, Micron Technology, In



ADVANCE
MlCHDN 16 MEG x 32

SDRAM DIMM

SYNCHRONOUS  Mmseriesau
For the latest full-length data sheet, please refer to the .
D R AM M O D U L E Micron Web site: www.micron.com/mti/msp/html/
datasheet.html

EATURES '
» JEDEC pinout in a 100-pin, dual in-line memory PIN ASSIGNMENT (Front View)
module (DIMM) .
64MB (16 Meg x 32) 100-Pin DIMM
Utilizes 100 MHz SDRAM components (H-5)

Single +3.3V £0.3V power supply

Fully synchronous; all signals registered on positive
edge of system clock

Internal pipelined operation; column address can be
changed every clock cycle

Internal banks for hiding row access/precharge
Programmable burst lengths: 1, 2, 4, 8 or full page

»
)
* Auto Precharge and Auto Refresh Modes PIN | FRONT | PIN | FRONT | PIN | BACK | PIN | BACK
' 64ms, 4,096-cycle refresh 1 Vss 26 Vss 51 Vss 76 Vss
» LVTTL-compatible inputs and outputs 2 DQ0 | 27 | CKEO | 52 | DQ8 | 77 | CKE]
» Serial presence-detect (SPD) 3| bat } 28 ) We# | 53] DQ9 | 78 | DNU
4 DQ2 29 SO# 54 D10 79 S1#
5 DQ3 30 S2# 55 DQ11 80 S3#
JPTIONS MARKING 5 | Vo | 31 | Voo | 56| Voo | 8 | Voo
' Package 7 DQ4 32 NC 57 | D012 [ 82 NC
100-pin DIMM (gold) G 8 D05 | 33 NC 58 | D3| 83 NC
9 DQ6 34 NC 59 DQ14 84 NC
» Timing 10 Da7 35 NC 60 | D15 | 85 NC
10ns cycle (100 MHz clock rate) -10 11 | DOMBO | 36 | Vss | 61 | DOMBI | 86 | Vss
12 Vss 37 DAMB2 62 Vss 87 DAMB3
13 A0 38 DQ16 63 Al 88 D024
CEY SDRAM COMPONENT TIMING ] A2 |30 | Dai7 | 64 | A3 | 89 | D02
> 15 Ad 40 DQ18 65 A5 90 DQ26
ARAM ETERS 16 A6 4 DQ19 66 A7 91 DQ27
17 A8 42 Voo 67 A9 92 Voo
SPEED CLOCK ACCESS TIME _ SETUP | HOLD 18 ATO % | Dazo | 68 BAC 9 | Dazs
-10 100 MHz ons 7ns 3ns 1ins 20 NC 45 DQ22 70 NC 95 DQ30
21 Voo 46 DQ23 71 Voo 96 DQ31
CL = CAS (READ) latency 22 DNU 47 Vss 72 | RASE | 97 Vss
23 RFU 48 SDA 73 CAS# 98 SAD
24 RFU 49 SCL 74 RFU 99 SA1
YART NUMBER 25 CKO 50 Voo 75 CK1 100 SA2
PART NUMBER CONFIGURATION | DEVICE PACKAGE
MT4LSDT1632UDG-10_ | 16 Meg x 32 TSOP
] GENERAL DESCRIPTION
IOTE: All par‘l qumbers end with a two-placg gode (not shown), The MT4LSDT1632UD is a high-speed CMOS, dynamic
designating component and PCB revisions. Consult . . .
factory for current revision codes. Example: random-access, 64MB solid-state memory organized in a
MT4LSDT1632UDG-10D1. x32 configuration. This module is configured as dual banks

with a synchronous interface (all signals are registered on
the positive edge of the clock signals CK0 and CK1).

Read and write accesses to the SDRAM module are burst
oriented; accesses start at a selected location and continue
for a programmed number of locations in a programmed
sequence. Accesses begin with the registration of an AC-

i Meg x 32 SDRAM DIMM 1 89 Micron Technology, Inc., reserves the right to change products or specifications without notice.
#24.p65 - Rev. 2/99 = ©1998, Micron Technology, Inc.
Micron Is a registered trademark of Micron Technology, Inc.



MICRON

TECHNOLOGY. INC

ADVANCE
16 MEG x 32

SDRAM DIMM

GENERAL DESCRIPTION (continued)

TIVE command, which is then followed by a READ or
WRITE command. The address bits registered coincident
with the ACTIVE command are used to select the bank and
row tobe accessed (BAO, BA1 select thebank; A0-A11 select
the row). The address bits registered coincident with the
READ or WRITE command are used to select the starting
column location for the burst access.

The module provides for a programmable READ or
WRITE burst terminate option. An AUTO PRECHARGE
function may be enabled to provide a self-timed row
precharge that is initiated at the end of the burst sequence.
Themodule uses an internal pipelined architecture toachieve
high-speed operation. This architecture is compatible with
the 2 rule of prefetch architectures, but it also allows the
column address to be changed on every clock cycle to
achieve a high-speed, fully random access. Precharging
one bank while accessing the alternate bank will hide
the precharge cycles and provide seamless, high-speed,
random-access operation.

The module is designed to operate in 3.3V, low-power
memory systems. An auto refresh mode is provided, along
with a power-saving, power-down mode. All inputs and
outputs are LVTTL-compatible.

SDRAM modules offer substantial advances in DRAM
operating performance, including the ability to synchro-
nously burstdataatahigh data rate withautomatic column-
address generation, the ability to interleave between
internal banks in order to hide precharge time and the
capability to randomly change column addresses on each
clock cycle during a burst access. For more information
regarding SDRAM operation, refer to the 128Mb: x4, x8, x16
SDRAM data sheet.

SERIAL PRESENCE-DETECT OPERATION

This module incorporates serial presence-detect (SPD).
TheSPD functionisimplemented using a 2,048-bit EEPROM.
This nonvolatile storage device contains 256 bytes. The first
128 bytes can be programmed by Micron to identify the
module type and various DRAM organizations and timing
parameters. The remaining 128 bytes of storage are avail-
able for use by the customer. System READ/WRITE opera-
tions between the master (system logic) and the slave
EEPROM device (DIMM) occur via a standard IIC bus
using the DIMM'’s SCL (clock) and SDA (data) signals,
together with SA(2:0), which provide eight unique DIMM/
EEPROM addresses.

16 Meg x 32 SDRAM DIMM
2ZM24.p65 ~ Rev. 2/99

Micron Technology, Inc., reserves the right to change products or spacifications without notict
©1989, Micron Technotogy, In



MICR

ON

TECHNOLOGY. INC.

ADVANCE
16 MEG x 32

SDRAM DIMM

FUNCTIONAL BLOCK DIAGRAM

MT4LSDT1632UD (64MB)
St
So# |
DQMBO I I .
DQML CS# DQML CS#
DQ0 —s—DQO — DQo
DQ1 —m—DQ1 U0 (—iDQt U2
DQ2 —m—DQ2 —DQ2
DQ3 —w—DQ3 —DQ3
DQ4 —w—DQ4 —DQ4
DQ5 —w—DQ5 —DQ5
DQ6 —m—1DQ6 — DQs
DQ7 —m—DQ7 — DQ7
DQMB1 DQMH — DQMH
DQ8 —mw—DQ8 I—DQs
DQ9 ——m— DQY —DQe
DQ10 —w— DQ10 —DbQito
DQ11 —w—{DQ11 —{DQit
DQ12 —m—DQ12 —bQi12
DQ13 —m——DQ13 —|DQi13
DQ14 —w—DQ14 —IDQ14
DQ15 —— DQ15 —iDQis
s34
S2# '
DQMB2 T T 1
DQML CS¥# DQML CS#
DQ16 —w— DQO — DQo
DQ17 —w—DQ1 U1 |—{pba1 U3
DQ18 —w—DQ2 — DQ2
DQ19 —w—DQ3 —DQ3
DQ20 —W—DQ4 — DQ4
DQ21 —»—— DQ5 —DQs5
DQ22 —wW—DQ6 — DQ6
DQ23 —»—DQ7 —DQ7
DQMB3 DQMH — DQMH
DQ24 —m— DQ8 - pas
DQ25 —m— DQY - DQY
DQ26 —— DQ10 L DQ10
DQ27 —m—|DQ11 D@11
DQ28 —m—DQ12 - DQ12
DQ29 —w—|DQ13 —DQ13
DQ30 —m—|DQ14 —pat4
DQ31 —w—DQ15 DQ15
RAS# — RAS#: SDRAMs U0-U3 CKo — w7 uo
CAS# ——— CAS#: SDRAMs U0-U3 . BUF’
CKEQ ——— CKE: SDRAMs U0-U1 ;— P
CKE1 ————— CKE: SDRAMs U2-U3 B Uz
WE# —» WE#: SDRAMs U0-U3 okt —w—{ 7 3
A0-A11 —————» A0-A11: SDRAMs U0-U3 6.8pF
BA0 —— BA: SDRAMSs U0-U3 =
BA1 ——— BA: SDRAMs U0-U3 SPD
Voo ——— SDRAMs U0-U3 SCL — - SDA
A0 Al A2
ves—L . SDRAMSs UO-U3 1 1
SAO SA1 SA2

NOTE: All resistor values are 10 ohms.

U0-U3 = MT48L.C8M16A2TG SDRAMs

3 Meg x 32 SDRAM DIMM
M24.p65 — Rev. 2/99
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_ ADVANCE
MlCHDN 16 MEG x 32

SDRAM DIMM

16 Meg x 32 SDRAM DIMM 1 92 Micron Technology, Inc., reserves the right to change products or specifications without notice.
ZM24.p65 - Rev. 2/99 - ©1999, Micron Technology, Inc.



ADVANCE
16, 32 MEG x 32

SDRAM DIMMs

SYNCHRONOUS MT8LSDT1632U, MTSLSDT3232U .
DRAM MODULE 5.;4‘?2,‘2’,5 L"é;ii'sf;‘;’f'”gwﬁfﬁ’m‘?é‘,’ii.’éﬁ,‘i’;n‘iﬁiiii/’ﬁéi?}° e
latasheet.htmi .

EATURES _
JEDEC pinout in a 100-pin, dual in-line memory PIN ASSIGNMENT (Front View)
module (DIMM) .
64MB (16 Meg x 32), 128MB (32 Meg x 32) 100-Pin DIMM
Utilizes 125 MHz SDRAM components (H-7)

Single +3.3V £0.3V power supply

Fully synchronous; all signals registered on positive
edge of system clock 5 C
Internal pipelined operation; column address can be
changed every clock cycle 3
Internal banks for hiding row access/precharge 9 © o 9
Programmable burst lengths: 1, 2, 4, 8 or full page O myym Moo N oo ©
Auto Precharge and Auto Refresh Modes
64ms, 4,096-cycle refresh PIN | FRONT | PIN | FRONT | PIN | BACK | PIN | BACK
LVTTL-compatible inputs and outputs ! Vss 2 Vs el Vss 7 vss
. 2 DQO 27 CKEO 52 DQ8 77 CKE1
Serial presence-detect (SPD) 3 o 28 WEF 53 D09 78 DNU
4 DQ2 29 So# 54 DQ10 79 S1#
YPTIONS MARKING 5 | Da3_| 30 | S2f | 55 | Daii_| 80 | S3F
6 Voo 31 Voo 56 Vop 81 Vob
lljggk"’.geDIMM » c 7 | D04 |32 | N |57 | poiz |8 | NC
-pm (gold) 8 | Do5_ | 33 NC__| 58 | Dois_| 83 NC
I 9 DQ6 34 NC 59 DQ14 84 NC
Timing 10 ] Da7_| 8 | NC_|[ 60 | Dai5 | 8 | NG
10ns CyCle (Sloo MHz clock rate) -10 1 DQMBO 36 Vss 61 DOMB1 86 Vss
12 Vss 37 | DamB2 | 62 Vss 87 | DQMB3
’ 13 AO 38 | DQi6_| 63 Al 88 | DQ24
{EY SDRAM COMPONENT TIMING L I T B i e s Doz
'ARAMETERS 15| A |40 | Das | 65 | A5 | 90 | Daze
16 Ab 41 DQ19 66 A7 91 DQ27
SPEED CLOCK ACCESS TIME SETUP | HOLD 17 A8 42 Voo 67 A9 92 Voo
GRADE | FREQUENCY |CL=2* [ CL=3* | TIME TIME 18 A10 43 | DO20 | 68 BAO 93 | DQ28
-10 100 MHz 9ns 7ns 3ns ins 123 [:IAJ :2 ggg 33 m gg gggg
21 Voo 46 DQ23 7" Vo 96 DQ31
>L = CAS (READ) latency 22 DNU 47 Vss 72 RAS# 97 Vss
23 RFU 48 SDA 73 | CAS¥ | 98 SAD
24 RFU 49 SCL 74 RFU 99 SAT1
'ART NUMBERS % | CKO | 50 | Voo | 75 | CKT__| 00| SA2
'ART NUMBER CONFIGURATION | DEVICE PACKAGE
ATBLSDT1632UG-10__ 16 Meg x 32 TSOP GENERAL DESCRIPTION
ATBLSDT3232UG-10__ | 32 Meg x 32 TSOP

The MT8LSDT1632U and MT8LSDT3232U are high-speed
CMOS, dynamic random-access, 64MB and 128MB solid-
designating component and PCB revisions. Consult state memorie's organized in. a x32 configuration. These
factory for current revision codes. Example: mf)dules use mternglly conﬁgure.d quad-bank ,SDRAMS
MT8LSDT3232UG-10D1. with a synchronous interface (all signals are registered on
o the positive edge of the clock signals CK0 and CK1).

Read and write accesses to the SDRAM modules are burst
oriented; accesses start at a selected location and continue
for a programmed number of locations in a programmed

OTE: Ali part numbers end with a two-place code (not shown),

32 Meg x 32 SDRAM DIMMs 1 93 Micron Technology, Inc., reserves the right to change products or specifications without notice.
23.p65 — Rev. 2/99 = ©1999, Micron Technology, Inc.
Micron is a registered trademark of Micron Technology, Inc.



MICRON

TECHNOLOGY. INC

ADVANCE

16, 32 MEG x 32
SDRAM DIMMs

GENERAL DESCRIPTION (continued)
sequence. Accesses begin with the registration of an AC-
TIVE command, which is then followed by a READ or
WRITE command. The address bits registered coincident
with the ACTIVE command are used to select the bank and
row tobe accessed (BAQ, BA1 select thebank; A0-A11 select
the row). The address bits registered coincident with the
READ or WRITE command are used to select the starting
column location for the burst access.

The modules provide for a programmable READ or
WRITE burst terminate option. An AUTO PRECHARGE
function may be enabled to provide a self-timed row
precharge that is initiated at the end of the burst sequence.
Themodules usean internal pipelined architecture to achieve
high-speed operation. This architecture is compatible with
the 21 rule of prefetch architectures, but it also allows the
column address to be changed on every clock cycle to
achieve a high-speed, fully random access. Precharging
one bank while accessing the alternate bank will hide
the precharge cycles and provide seamless, high-speed,
random-access operation.

The modules are designed to operate in 3.3V, low-power
memory systems. An auto refresh mode is provided, along
with a power-saving, power-down mode. All inputs and
outputs are LVTTL-compatible.

SDRAM modules offer substantial advances in DRAM
operating performance, including the ability to synchro-
nously burstdata atahigh data rate with automatic column-
address generation, the ability to interleave betweer
internal banks in order to hide precharge time and the
capability to randomly change column addresses on eact
clock cycle during a burst access. For more informatior
regarding SDRAM operation, refer to the 64Mb: x4, x8, x1¢
SDRAM data sheet or the 128Mb: x4, x8, x16 SDRAM dat:
sheet.

SERIAL PRESENCE-DETECT OPERATION

These modules incorporate serial presence-detect (SPD)
The SPD functionisimplemented using a2,048-bit EEPROM
This nonvolatile storage device contains 256 bytes. The firs
128 bytes can be programmed by Micron to identify the
module type and various DRAM organizations and timing
parameters. The remaining 128 bytes of storage are avail
able for use by the customer. System READ/WRITE opera
tions between the master (system logic) and the slave
EEPROM device (DIMM) occur via a standard IIC bu:
using the DIMM'’s SCL (clock) and SDA (data) signals
together with SA(2:0), which provide eight unique DIMM,
EEPROM addresses.

16, 32 Meg x 32 SDRAM DiMMs
2ZM23.p65 - Rov. 2/99
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ADVANCE
MICRON 16, 32 MEG x 32

SDRAM DIMMs

FUNCTIONAL BLOCK DIAGRAM

MT8LSDT1632U (64MB)
St#
So#
DQMBO »— s
DQM CS# DM CS#
DQ0 - DQO DQO
DQ1 -w{DQ1  Uo DQ1 U4
DQ2 -w1{DQ2 DG2
DQ3 -w-DQ3 DQ3
DQ4 —w{DQ4 DQ4
D5 -DQs5 DQ5
DQ6 -+ DQ6 DQ6
DQ7 -w{DQ7 DQ7
DQMBH P— :
DQM CS# DQM CS#
DO -w-DQO e
DQ9 -wiDQi UT DQ1  US
DQ10-w1{DQ2 DQ2
DQ11-w-DA3 DQ3
DQ12 - D4 DG4
DQ13 - DQ5 DQ5
DQ14 - DQ6 DQ6
DQ15-DQ7 DQ7
sa#
s28 ———————
DQMB2 . ,
DQM CS# DM CS#
DQ16 -+ DQO DQo
DQ17-w{DQ1 U2 DQl  Us
DQ18 - DQ2 DQ2
DQ19 - DQ3 DQ3
DQ20 - D4 DQ4
DQ21 | DQ5 DQ5
DQ22 -+ DQ6 DQs
DQ23 - DQ7 DQ7
DQMB3 P— ,
DQM CS# DM CS#
DQ24 - DQO DQO
DQ25-w4DQ1 U3 Dol U7
DQ26 - DQ2 DQ2
DQ27 -1 DQ3 DQ3
DQ28 - DQ4 DQ4
DQ29 v DQ5 DQ5
DQ30 - D6 DQ6
DQ31 - DQ7 DQ7
RAS# ————— RAS#: SDRAMs U0-U7 uo
CAS# ———» CAS#: SDRAMs U0-U7 CcKO «D::<< 3;
CKEQ ————» CKEO: SDRAMs U0-U3 uUs

CKE1 —— CKE1: SDRAMs U4-U7

WE# ——— WE#: SDRAMS U0-U7 B‘;
AO-A11 ————»AD-A11: SDRAMs U0-U7 oK1

ue
BAQ — BA: SDRAMs U0-U7 u7
BAt —— BA: SDRAMSs U0-U7
v SPD
Db SDRAMs U0-U7
T e P
Vss SDRAMs U0-U7 A0_ A1 A2
SAO0 SA1 SA2
NOTE: Ali resistor values are 10 ohms. U0-U7 = MT48LC8M8A2TG SDRAMs
3, 32 Meg x 32 SDRAM DiMMs Micron Technology, Inc., reserves the right to change products or specifications without notice.
\23.p65 — Rov. 2/99 1 "95 ©1999, Micron Technology, inc.



ADVANCE
M|CRDN 16, 32 MEG x 32

SDRAM DIMMs

FUNCTIONAL BLOCK DIAGRAM

MT8LSDT3232U (128MB)
Si#
DQMBO | —— -
DQM CS# DQM CS#
DQO0 -w{DQO DQo
DQ1 -{DQ1 UO DQl U4
DQ2 -w1{DQ2 DQ2
DQ3 -w-DQ3 DQ3
DQ4 -w{DQ4 DQ4
DQ5 -w-DQ5 DQ5
DQ6 -w-DQ6 DQ6
DQ7 -w-DQ7 DQ7
DQMB1 | —
DQM CS# DOM CS#
DQ8 —w{DQo DQO
DQ9 -w1DQ1 U1 pat Us
DQ10 -»-{DQ2 DQ2
Q11 -wDQ3 DQ3
DQ12 -w-DQ4 DQ4
DQ13--{DQ5 DQ5
DQ14 - DQB DQ5
DQ15-w-DQ7 pQ7
S3#
so
DQMB2 » —
DQM CS# DQM CS#
DQ16 -~ DQO DQO
DQ17 DAt U2 DQ1  Us
DQ18 -w{DQ2 DQ2
DQ19 - DQ3 DQ3
DQ20 - DQ4 DQ4
DQ21 -~-{DQ5 DQ5
DQ22 -w-DQ6 DQs6
DQ23 - DQ7 DQ7
DQMB3 *—] ,
DOM CS# DQM CS#
DQ24 -~ DQO DQO
DQ25{DQ1 U3 pa1 U7
DQ26 W DQ2 DQ2
DQ27 - DQ3 DQ3
DQ28 M DQ4 DQ4
DQ29 -w{DQ5 DQ5
DQ30 - DQ6 DQ6
DQ31-w- DQ7 ———————1Da7
RAS# ———» RAS#: SDRAMSs U0-U7 3‘1’
CAS# ——— CAS#: SDRAMs U0-U7 CKO ~Dj:<< 02
CKEQ ———— CKEO: SDRAMSs U0-U3 U3

CKE1 ———— CKE1: SDRAMs U4-U7

WE# ————— WE#: SDRAMS U0-U7 3‘;
AQ-A11 ——»A0-A11: SDRAMs U0-U7 CK1

ue

BA0 ——BA: SDRAMs U0-U7 u7

BA1 ——— BA: SDRAMs U0-U7

Vv s SPD

DD B DRAMSs U0-U7
SCL— - SDA
Ves L » SDRAMS U0-U7 A0 A1 A2
SA0 SA1 SA2
NOTE: All resistor values are 10 ohms. U0-U7 = MT48LC16M8A2TG SDRAMs

186, 32 Meg x 32 SDRAM DIMMs. Micron Technology, Inc., reserves the right to change products or specifications without notice
2ZM23.p65 - Rev. 299 1-96
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Ml:HDN 4 MEG x 64

SDRAM DIMM

SYNCHRONOUS  Mmspbraeea
For the latest full-length data sheet, please refer to the .
D R AM M 0 D U L E Micron Web site: www.micron.com/mtiimsp/htmil/
datasheet.html

FEATURES .
+ PC100-compliant; includes CONCURRENT AUTO PIN ASSIGNMENT (Front View)
PRECHARGE
¢ JEDEC-standard 168-pin, dual in-line memory module 168-Pin DIMM
(DIMM) (H -8)
¢ Utilizes 100 MHz and 125 MHz SDRAM components
¢ Nonbuffered L 1 f ? E i r j a
¢ 32MB (4 Meg x 64) &
¢ Single +3.3V 0.3V power supply
e Fully synchronous; all signals registered on positive
edge of system clock PIN | SYMBOL | PIN [ SYMBOL | PIN | SYMBOL | PIN | SYMBOL
* Internal pipelined operation; column address can be 1 Vss 43 Vss 85 | Vss [127| Vs
changed every clock cycle 2 DQ0 44 DNU 86 | D032 | 128 | CKEO
. s 13 3 DQt 45 S2# 87 DQ33 129 | NC (S3#)
Inter}?al SDRAM banks for hiding row access/ . a2 5T oovss 88 T Das—T 750 Dawise
precharge 5 | D03 | 47 | DamB3 | 89 | DQ35 | 131 | DQMB7
* Programmable burst lengths: 1, 2, 4, 8 or full page 5 Voo 18 DNU ) Voo 132 | NC (A13)
¢ Auto Precharge and Auto Refresh Modes 7 D04 49 Voo 91 DQ36 | 133 Voo
¢ Self Refresh Mode 8 | D05 | 50 NC_ | 92 | D037 | 134 | NC
» 64ms, 4,096-cycle refresh 9 DQ6 51 NG 93 | DQ38 | 135 NC
» LVTTL-compatible inputs and outputs L Doz 32 K A L pass 1138 Ne
: P P tp 11 DQ8 53 NC 95 | D40 [ 137 NC
* Serial presence-detect (SPD) 12 | Vs | 54 | Vs | 9 | Vss | 138 ] Vs
» Two-clock WRITE recovery (*WR) version; one-clock 13 DQY 55 ] DO16 [ 97 | DQ41 | 139 | DQ48
tWR not supported T4 | paio | 56 | Dai7 | 98 | Da42 | 140 | D049
15 DQ11 57 DQ18 99 DQ43 141 DQ50
16 DQ12 58 DQ19 100 DQ44 142 DQ51
OPTIONS MARKING 77 | Da13 | 59| Voo | 101] DO45 | 43| Vm
’ Package 18 Vo 60 DQ20 102 Vop 144 DQ52
168-pin DIMM (gold) G 19 | Do14 [ 61 NC 103 | DQ46 | 145 NC
20 DQa15s 62 NC 104 DQ47 146 NC
21 NC 63 | NC (CKE1)| 105 NC 147 NC
* Frequency/CAS Latency 22 | _NC_| 64| Vss | 106] NC | 148 | Vs
100 MHz/CL =2 (8ns, 125 MHz SDRAMs)  -10E 23 | Vs | 65 | D021 | 107 | Vss | 149 | D53
100 MHz/CL = 3 (8ns, 125 MHz SDRAMs)  -10C 24 NC 66 | DQ22 | 108 NC 150 | DQs4
66 MHz/CL =2 (10ns, 100 MHz SDRAMs)  -662 25 NC 67 | DO23 | 109 | NC 151 | D085
26 Vo 68 Vss 110 \Vop 152 Vss
27 WE# 69 DQ24 111 CAS# 153 DQ56
KEY SDRAM COMPONENT 28 DAMBO 70 DQA25 112 | DOMB4 | 154 DQ57
rIMING PARAMETERS 29 | DOMB1 | 71 | D26 | 113 | DAMBS | 155 | DOsa
30 S0# 72 | DQ27 | 114 | NC(S1#) | 156 | DQ59
31 DNU 73 Voo | 115 | RAS# | 157 | Voo
MODULE | SPEED CAS ACCESS | SETUP HOLD 32 Vss 74 D28 | 116 Vss 158 | DQ6O
MARKING | GRADE | LATENCY TIME TIMES TIMES 33 A0 75 pa29 | 117 Al 159 DQ61
34 A2 76 DQ30 118 A3 160 DQA62
10E 8E 2 6ns 2ns 1ns 3% | Ad_| 77| _Doai [ 119 | A5 | 161 | Das3
-10C -8C 3 6ns 2ns 1ns % | A6 | 78| Vs | 120] A7_|162] Vss
-662 -10 2 9ns 3ns 1ns 37 A8 79 CK2 121 A9 163 CK3
38 A10 80 NC 122 BAO 164 NC
IOTE: Pin symbols in parentheses are not used on this module but may be used for 39 BA1 81 | NC/WP* | 123 A1l 165 SAO
other modules in this product family. They are for reference only. 40 Vo 82 SDA 124 Vop 166 SA1
41 Von 83 SCL 125 CK1 167 SA2
42 CKO 84 Voo 126 | NC(A12) | 168 Voo
*-10C/-10E versions only
Meg x 64 SDRAM DIMM 1 97 Micron Technology, Inc., reserves the right to change products or specifications without notice.
W16.p65 — Rev. 2/99 - ©1999, Micron Technology, Inc.
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MICRON

TECHNOLOGY, ING.

4 MEG x 64

SDRAM DIMM

PART NUMBERS
PART NUMBER CONFIGURATION | SYSTEM BUS SPEED
MTALSDT464AG-10E__ | 4 Megx 64 100 MHz
MT4LSDT464AG-10C__ | 4 Megx 64 100 MHz
MT4LSDT464AG-662_ | 4 Meg x 64 66 MHz

NOTE: All part numbers end with a two-place code (not shown),
designating component and PCB revisions. Consult
factory for current revision codes. Example:
MT4LSDT464AG-10EB2.

GENERAL DESCRIPTION

The MT4LSDT464A is a high-speed CMOS, dynamic
random-access, 32MB memory organized in a x64 configu-
ration. This module uses internally configured quad-bank
SDRAMs with a synchronous interface (all signals are
registered on the positive edge of the clock signals CKO0-
CK3).

Read and write accesses to the SDRAM module are burst
oriented; accesses start at a selected location and continue
for a programmed number of locations in a programmed
sequence. Accesses begin with the registration of an AC-
TIVE command, which is then followed by a READ or
WRITE command. The address bits registered coincident
with the ACTIVE command are used to select thebank and
row tobe accessed (BAQ, BA1 select thebank, A0-A11 select
the row). The address bits registered coincident with the
READ or WRITE command are used to select the starting
column location for the burst access.

Themoduleprovides for programmable READ or WRITE
burst lengths of 1, 2, 4 or 8 locations, or the full page, with
aburstterminate option. An AUTOPRECHARGE function
may be enabled to provide a self-timed row precharge that
is initiated at the end of the burst sequence.

The module uses an internal pipelined architecture to
achieve high-speed operation. This architecture is compat-
ible with the 2n rule of prefetch architectures, but it also
allows the column address to be changed on every clock
cycle to achieve a high-speed, fully random access.
Precharging one bank whileaccessing one of the other three
banks will hide the precharge cycles and provide seamless,
high-speed, random-access operation.

The module is designed to operate in 3.3V, low-power
memory systems. An auto refresh mode is provided, along
with a power-saving, power-down mode. All inputs and
outputs are LVTTL-compatible.

SDRAM modules offer substantial advances in DRAM
operating performance, including the ability to syn-
chronously burst data at a high data rate with automatic
column-address generation, the ability to interleave be-
tweeninternalbanks inorder to hide precharge timeand the
capability to randomly change column addresses on each
clock cycle during a burst access. For more information
regarding SDRAM operation, refer to the 64Mb: x4, x8, x16
SDRAM data sheet.

SERIAL PRESENCE-DETECT OPERATION

This module incorporates serial presence-detect (SPD).
TheSPDfunctionisimplemented using a2,048-bit EEPROM.
This nonvolatile storage device contains 256 bytes. The first
128 bytes can be programmed by Micron to identify the
module type and various SDRAM organization and timing
parameters. The remaining 128 bytes of storage are avail-
able for use by the customer. System READ/WRITE opera-
tions between the master (system logic) and the slave
EEPROM device (DIMM) occur via a standard IIC bus
using the DIMM's SCL (clock) and SDA (data) signals,
together with SA(2:0), which provide eight unique DIMM/
EEPROM addresses.

4 Meg x 64 SDRAM DIMM
ZM16.p65 - Rev. 2/98

Micron Technology, Inc., reserves the right to change products or specifications without notice
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MICRON 4 MEG x 64

SDRAM DIMM

FUNCTIONAL BLOCK DIAGRAM

MT4LSDT464A (32MB)
So#
DQMBO—————— T DOMB4——— }
DQML CS# DQML CS#
DQ0 -w-{DQO DQ32 -w- DQO
DQ1 --DQ1 U0 DQ33 - DQ1 U2
DQ2 -|Da2 DQ34 ~w- DQ2
DQ3 -w-DQ3 DQ35 - DQ3
DQ4 -w-DQ4 DQ36 -w-{DQ4
DQ5 -w-{DQs5 DQ37 - DQ5
DQ6 -w-{DQ6 DQ38 - DQ6
DQ7 -w-DQ7 DQ39 “»-{DQ7
DQMB1 DQMH DQMB5 DQMH
DQ8 -sw4DQ8 DQ40 --{DQ8
DQ9 DQ9 DQ41 -~ DQ9
DQ10 -»- DQ10 DQ42 - DQ10
DQ11 -~ DQ11 DQ43 -w— DQ11
DQ12 -\ DQ12 DQ44 -~ DQ12
DQ13 -w- DQ13 DQ45 -+ DQ13
DQ14 -w- DQ14 DQ46 - DQ14
DQ15 -w-{DQ15 DQ47 -w+DQ15
Sa#
DQMB2 ————; : DQMB6 —————
DQML CS# DQML CS#
DQ16 -w- DQO DQ48 -w- DQO
DQ17 ﬁ DQ1 U1 DQ49 m DQ1 U3
DQ18 -w-{DQ2 DQ50 -w-{DQ2
DQ19 -w-DQ3 DQ51 -w-DQ3
DQ20 -w-|DQ4 DQ52 -w-{DQ4
DQ21 DQ5 DQ53 A DQ5
DQ22 DQ6 DQ54 M DQ6
DQ23 -»{DQ7 DQ55 “w-DQ7
DQMB3 DQMH DQMB7 DQMH
DQ24 ;1 DQs DQ56 -w- DQ8
DQ25 -+ DQ9 DQ57 -~ DQ9
DQ26 -w-{ DQ10 DQ58 -w-DQ10
DQ27 -w- DQ11 DQ59 - DQ11
DQ28 -w- DQ12 DQ60 - DQ12
DQ29 :vvj DQ13 DQ61 -w-{DQ13
DQ30 -w-{DQ14 Da62 -w{DQ14
DQ31 -w- DQ15 DQ63 W DQ15
RAS# ————» RAS#: SDRAMs U0-U3
CAS# ———— CAS#: SDRAMs U0-U3 Ko uo
CKEO ————— CKE: SDRAMs U0-U3 Uo U1
WE# ———— WE#: SDRAMs U0-U3 oK U1 I 3.3pF
AO-A11 ———— A0-A11: SDRAMSs U0-U3 0 U2 = U2
BAO-1 ———» BAO-1: SDRAMs UG-U3 U3 Ck2 U3
Voo -
—— SDRAMs U0-U3 T aspF
Vss L . SDRAMSs U0-U3 -
SPD CK1,CK2,CK3 —— CK1,CK3 ——
-~ SDA L I
WP A0 A1 A2 N
47.% T T 1 66 MHz VERSION 100 MHz VERSIONS
L sAo sA1 sA2
NOTE: All resistor values are 10 ohms. U0-U3 = MT48LC4M16A2TG SDRAMs

3g x 64 SDRAM DIMM 1 99 Micron Technology, Inc., reserves the right to change products or specifications without notice.
6.p65 — Rev. 2/99 - ©1999, Micron Technology, inc.
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MICRON | SDRAM DIMM
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MICRON

TECHNOLOGY. INC.

4, 8 MEG x 64
SDRAM SODIMMs

SMALL-OUTLINE
SDRAM MODULE

MT4LSDT464H, MT8LSDT864H

For the latest full-length data sheet, please refer to the
Micron Web site: www.micron.com/mti/msp/htmil/
datasheet.htm|

FEATURES

¢ JEDEC-standard 144-pin, small-outline, dual in-line
memory module (SODIMM)

Utilizes 100 MHz SDRAM components
Nonbuffered

32MB (4 Meg x 64) and 64MB (8 Meg x 64)

Single +3.3V +0.3V power supply

Fully synchronous; all signals registered on positive
edge of system clock

Internal pipelined operation; column address can be
changed every clock cycle

Internal banks for hiding row access/precharge
Programmable burst lengths: 1, 2, 4, 8 or full page
Auto Precharge and Auto Refresh Modes

Self Refresh Mode

64ms, 4,096-cycle refresh

LVTTL-compatible inputs and outputs

Serial presence-detect (SPD)

Two-clock WRITE recovery (‘WR) version; one-clock
‘WR not supported

) e e o o o

OPTIONS MARKING
* Package
144-pin SODIMM (gold) G
¢ Frequency/CAS Latency
66 MHz/CL =2 (10ns, 100 MHz SDRAMs) -662
¢ Module Height
1.150" (32MB) -662_1
1.000" (32MB) -662_2
1.050" (64MB) -662_3
KEY SDRAM COMPONENT
TIMING PARAMETERS
MODULE CLOCK SPEED | ACCESS | SETUP | HOLD
MARKING | FREQUENCY| GRADE | TIME TIME TIME
-662 100 MHz -10 9ns 3ns 1ns
PART NUMBERS
PART NUMBER CONFIGURATION VERSION
MT4LSDT464HG-662__ 4 Meg x 64 66 MHz, CL =2
MT8LSDT864HG-662__ 8 Meg x 64 66 MHz, CL =2

NOTE: All part numbers end with a two-place code (not shown),
designating component and PCB revisions. Consult
factory for current revision codes. Example:
MT8LSDT864HG-662C1.

PIN ASSIGNMENT (Front View)

144-Pin Small-Outline DIMM
(I-3; 32MB, 1.00")
(1-8; 32MB, 1.15")

(I-5; 64MB)

PIN

1

3

5

7

9

1

13

15

17 DQ6 18 Da3s 89 DQ19 90 DQ51
19 DQ7 20 DQ39 91 Vss 92 Vss
21 Vss 22 Vss 93 DQ20 94 DQ52
23 DQMBO 24 DQOMB4 95 DQ21 96 DQ53
25 DQMB1 26 DQMB5 97 DQ22 98 DQ54
27 Voo 28 Voo 99 DQ23 100 | DQs5
29 A0 30 A3 101 Voo 102 Voo
31 Al 32 A4 103 AB 104 A7
33 A2 34 A5 105 A8 106 BAO
35 Vss 36 Vss 107 Vss 108 Vss
37 DQ8 38 DQ40 109 A9 110 BA1
39 Da9 40 DO41 111 A10 112 Al1
] DQ10 42 DQ42 113 Voo 114 Voo
43 DQA11 44 DQ43 115 | DQMB2 | 116 | DQOMB6
45 Vb 46 Voo 117 | DQMB3 | 118 | DQMB7
47 DQ12 48 D44 | 119 Vss 120 Vss
49 DQ13 50 DQ45 | 121 DQ24 122 | DQ56
51 DQ14 52 DQ46 123 D025 124 DQ57
53 DQ15 54 D47 | 125 | DQ26 126 | DQ58
55 Vss 56 Vss 127 | D@27 128 | DQ59
57 NC 58 NC 129 Voo 130 Voo
59 NC 60 NC 131 DQ28 132 | D@60
61 CK0 62 CKEQ 133 | DQ29 134 | DO61
63 Voo 64 Voo 135 DQ30 136 DQ62
65 RAS# 66 CAS# 137 DQ31 138 DQB3
67 WE# 68 | RFU(CKE1) | 139 Vss 140 Vss
69 SO# 70 | RFU(A12)| 141 SDA 142 SCL
71 | RFU(S1#) | 72 | RFU (A13)] 143 Voo 144 Voo

NOTE: Symbols in parentheses are not used on these modules but may be used
for other modules in this product family. They are for reference only.

4, 8 Meg x 64 SDORAM SODIMMs
ZM13.p65 ~ Rev. 2/99
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MICRON

TECHNOLOGY INE

4,8 MEG x 64

SDRAM SODIMMs

GENERAL DESCRIPTION

The MT4LSDT464H and MT8LSDT864H are high-speed
CMOS, dynamic random-access, 32MB and 64MB memo-
ries organized in a x64 configuration. These modules use
SDRAMs that are internally configured as quad-bank
DRAMSs with a synchronous interface (all signals are regis-
tered on the positive edge of the clock signals CKO-CK1).

Read and writeaccesses to the SDRAM modules are burst
oriented; accesses start at a selected location and continue
for a programmed number of locations in a programmed
sequence. Accesses begin with the registration of an AC-
TIVE command, which is then followed by a READ or
WRITE command. The address bits registered coincident
with the ACTIVE command are used to select the bank and
row tobe accessed (BAO, BA1 select thebank, A0-A11 select
the row). The address bits registered coincident with the
READ or WRITE command are used to select the starting
column location for the burst access.

These modules provide for programmable READ or
WRITEburstlengths of 1,2, 4 or 8locations, or the full page,
with a burst terminate option. An AUTO PRECHARGE
function may be enabled to provide a self-timed row
precharge that is initiated at the end of the burst sequence.
Themodulesuseaninternal pipelined architecture toachieve
high-speed operation. This architecture is compatible with
the 27 rule of prefetch architectures, but it also allows the
column address to be changed on every clock cycle to
achieve a high-speed, fully random access. Precharging one
bank while accessing the alternate bank will hide the

PRECHARGE cycles and provide seamless, high-speed,
random-access operation.

The modules are designed to operate in 3.3V, low-power
memory systems. An auto refresh mode is provided, along
with a power-saving, power-down mode. All inputs, out-
puts and clocks are LVTTL-compatible.

SDRAM modules offer substantial advances in
DRAM operating performance, including the ability to
synchronously burstdata ata high data rate with automatic
column-address generation, the ability to interleave be-
tween internal banks in order to hide precharge time, and
the capability to randomly change column addresses on
each clock cycle during aburstaccess. For moreinformation
regarding SDRAM operation, refer to the 64Mb: x4, x8, x16
SDRAM data sheet.

SERIAL PRESENCE-DETECT OPERATION

These modules incorporate serial presence-detect (SPD).
TheSPD functionisimplemented using a2,048-bit EEPROM.
This nonvolatile storage device contains 256 bytes. The first
128 bytes can be programmed by Micron to identify the
module type and various SDRAM organizations and tim-
ing parameters. The remaining 128 bytes of storage are
available for use by the customer. System READ/WRITE
operations between the master (system logic) and the slave
EEPROM device (DIMM) occur via astandard IICbus using
the DIMM'’s SCL (clock) and SDA (data) signals.

4, 8 Meg x 84 SDRAM SODIMMs
ZM13.p65 - Rev. 2/99
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MICRON 4, 8 MEG x 64

SDRAM SODIMMs

FUNCTIONAL BLOCK DIAGRAM

MT4LSDT464H (32MB)
So# * -
DQMBO——————— ] DQMB4 ————— ]
DQML CS# DQML CS#
DQ0 —{DQO DQ32 —{DQO
DQ1 —DQ1 W0 DQ33 —{DQ1 U2
DQ2 —DQ2 DQ34 —{DQ2
DQ3 —{DQ3 DQ35 —{DQ3
DQ4 —{DQ4 DQ36 —{DQ4
DQ5 —{DQ5 DQ37 —{DQ5
DQs —{DQ6 DQ38 —{DQ6
DQ7 —1DQ7 DQ39 —1{DQ7
DQMB1 DQMH DQMB5 DQMH
DQ8 —{DQ8 DQ40 —{DQ8
DQ9 —DQ9 DQ41 —|{DQ9
DQ10 — DQ10 DQ42 —{DQ10
DQ11—|DQ11 DQ43 —|{DQ11
DQ12 —{DQ12 DQ44 —{DQ12
DQ13 —|DQ13 DQ45 —|DQ13
DQ14 — DQ14 DQ46 —{DQ14
DQ15—- DQ15 DQ47 —{DQ15
DQMB2——————— DQMB6 —————
DOML CS# DQML CS#
DQ16 —{DQO DQ48 — DQO
DQ17 —{DQ1 U1 DQ49 —|DQ1 U3
DQ18 —{DQ2 DQ50 —{DQ2
DQ19 —{DQ3 DQ51 —{DQ3
DQ20 —{DQ4 DQ52 — DQ4
DQ21 — DQ5 DQ53 —{DQ5
DQ22 —1{DQ6 DQ54 —{DQ6
DQ23 —{DQ7 DQ55 —{DQ7
DQMB3 DQMH DQMB7 DQMH
DQ24 —{DQ8 DQ56 —| DQ8
DQ25 —|DQ9 DQ57 —| DQY
DQ26 —{DQ10 DQ58 — DQ10
DQ27 — DQ11 DQ59 —{DQ11
DQ28 —DQ12 DQE0 —{DQ12
DQ29 —|DQ13 DQ61 —{DQ13
DQ30 —{DQ14 DQ62 —{DQ14
DQ31 —|DQ15 DQ63 — DQ15
RAS# ————» RAS#: SDRAMs U0-U3 uo
cKko— W~
CAS# —— = CAS#: SDRAMs U0-U3 31
CKEO —————» CKE: SDRAMs U0-U3 e IRy
WE# ———» WE#: SDRAMs U0-U3
AO-A11 ——» AD-A11: SDRAMs U0-U3 sPD
BAO-1 ——» BAO-1: SDRAMSs U0-U3
Vop I SDRAMs U0-U3 sct A0 A1 A2 SDA
Vss L. SDRAMSs U0-U3 =
NOTE: All resistor values are 10 ohms. U0-U3 = MT48L.C4M16A2TG SDRAMs

B8 Meg x 64 SDRAM SODIMMs 1 1 03 Micron Technology, Inc., reserves the right to change products or specifications without notice.
113.p65 — Rev. 2/99 = ©1999, Micron Technology, Inc.



MICRON 4,8 MEG x 64

SDRAM SODIMMs

FUNCTIONAL BLOCK DIAGRAM

MT8LSDT864H (64MB)
So# -
DQMB0——— T DQMB4 I
DQM CS# DQM CS#
DQ0 —{DQO DQ32 —{DQO
DQ1 —{DQ1 U0 DQ33—{DQ1 U4
DQ2 —DQ2 DQ34 —{DQ2
DQ3 —DQ3 DQ35 —{DQ3
DQ4 —{DQ4 DQ36 —{DQ4
DQ5 —{DQ5 DQ37 —{DQ5
DQ6 —DQ6 DQ38 —{DQ6
DQ7 —{DQ7 DQ39 —{DQ7
DOMBl——— | DQMB5———
DQOM CS# DOM CS#
DQ8 —{DQO DQ40 —DQO
DQ9 —{DQ1 U1 DQ41—{DQ1 U5
DQ10 —{DQ2 DQ42 —{DQ2
DQ11 —{DQ3 DQ43—{DQ3
DQ12 —{DQ4 DQ44—DQ4
DQ13—{DQ5 DQ45—|DQ5
DQ14—{DQ6 DQ46 —DQ6
DQ15—DQ7 DQ47 —|DQ7
DQMB2——— DQMB6———
DOM CS# DQM CS#
DQ16 —{DQO DQ48 —{DQO
DQ17—{DQ1 U2 DQ49—{DQ1  Us
DQ18 —{DQ2 DQ50 —{DQ2
DQ19 —{DQ3 DQ51 —{DQ3
DQ20 —{DQ4 DQ52 —{DQ4
DQ21 —{DQ5 DQ53 —{DQ5
DQ22 —{DQ6 DQ54 —{DQ6
DQ23—{DQ7 DQ55 —{DQ7
DOMB3———— | DQMB7 ———
DOM CS# DQM CS#
DQ24 —{DQO DQ56 —{DQO
DQ25—{DQ1 U3 DQ57 —{DQ1 U7
DQ26 —{DQ2 DQ58 —{DQ2
DQ27 —{DQ3 DQ59 —DQ3
DQ28 —{DQ4 DQ60 —{DQ4
DQ29 —{DQ5 DQ61 —{DQ5
DQ30 —{DQ6 DQ62 —{DQ6
DQ31 —{DQ7 DQ63—DQ7
RAS# ————— RAS#: SDRAMs U0-U7 CKO uo, U4
CAS# ——— CAS#: SDRAMSs U0-U7 3‘2 32
CKEO ————— CKE: SDRAMSs U0-U7 CKi1 03 U7
WE# —————— WE#: SDRAMs U0-U7
AO-A11 ——— A0-A11: SDRAMSs U0-U7 SPD
BA0-1 ———— BA0-1: SDRAMSs U0-U7
SCL— - SDA
Voo —————= SDRAMs U0-U7 A0 A1 A2
Vss — L+ SDRAMSs U0-U7 =
NOTE: All resistor values are 10 ohms. U0-U7 = MT48LC8BMBA2TG SDRAMs
2,'\48‘!:%; _s; :\Em SODIMMs 1 _1 0 4 Micron Technology, Inc., raserves the right to change products or specifications without notic
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MICRON 4, 8 MEG x 64

e SDRAM SODIMMs

SMALL-OUTLINE  MTALSDT464H, MT8LSDT864H .
SDRAM MODULE gﬂt”’h QLZLf;‘ﬁf"ewﬂ,‘ﬂ%‘f?ﬁii.’c’ii’v’m”iiiii/’ﬁﬁ’/° e
atasneet.nimi

FEATURES .

* PC100 rev 1.0, 144-pin, small-outline, dual in-line PIN ASSIGNMENT (Front View)
memory module (SODIMM) 144-Pin Small-Outline DIMM

* Utilizes 125 MHz SDRAM components (I-4; 32MB)

* Module height = 1.00" (32MB), 1.250" (64MB) (I-9; 64MB)

* 32MB (4 Meg x 64), 64MB (8 Meg x 64)

¢ Single +3.3V 0.3V power supply

L]

Fully synchronous; all signals registered on positive
edge of system clock

Internal pipelined operation; column address can be
changed every clock cycle

¢ Internal banks for hiding row access/precharge
* Programmable burst lengths: 1, 2, 4, 8 or full page
¢ Auto Precharge and Auto Refresh Modes PIN
® Self Refresh Mode 1
* 64ms, 4,096-cycle refresh 3
* LVTTL-compatible inputs and outputs ?
¢ Serial presence-detect (SPD) 9
» Two-clock WRITE recovery (‘WR) version; one-clock 1
YWR not supported 1:
17 Daé 18 DQ38 89 DQ19 90 D@51
OPTIONS MARKING 19 Da7 20 DQ3g 91 Vss 92 \?ss
* Package 21 Vss 2 Vss 93 | DA20 | 94 | DOS52
144-pin SODIMM (gold) G 23 | DOMBO | 24 | DOMB4 | 95 | DO21 | 96 | DOS53

* Frequency/CAS Latency 291 A0 [0 A 11| Ve [102] Vm

100 MHZ/CL =2 (SI’lS, 125 MHz SDRAMS) -10E 31 Al 32 Ad 103 A6 104 A7
100 MHz/CL = 3 (8ns, 125 MHz SDRAMs) -10C 33 A2 34 A5 105 A8 106 | BAO
35 Vss 36 Vss 107 Vss 108 Vss
37 DQ8 38 | D040 | 109 A9 110 | BA1
KEY SDRAM COMPONENT 39 DQ9 40 | b4l [ [ A0 [112 ] A1
TIMING PARAMETERS [T DO10 [ 42 | D042 [ 113 ] Voo 114 Voo
43 | Dail_ |44 | DQ43 | 115 | DQMB2 | 116 | DQMB6
MODULE | SPEED | CAS | ACCESS | SETUP | HOLD 45 ] Voo |46 ] Voo |17 | DQMB3 | 118 | DOMB?
MARKING | GRADE [LATENCY| TIME | TIME | TIME A7 | D12 | 48 | DOA4 | 119 | Ves | 1204 Vs
49 | DQ13_ | 50 | D045 | 121 | DG24 | 122 | DOS6
-10E -8E 2 6ns 2ns ins 51 | DQ14 | 52 | D046 | 123 | DQ26 | 124 | DQ57
-10C -8C 3 6ns 2ns ins 53 | DQ15 | 54 | D047 | 125 | DQ26 | 126 | DQs8

55 Vss 56 Vss 127 | DQ27 128 DQ59
57 NC 58 NC 129 Voo 130 Voo
59 NC 60 NC 131 DQ28 132 DQ60
61 CKO 62 CKEOQ 133 | D@29 134 DQ61
63 Voo 64 Voo 135 | DQ30 136 Da62
65 RAS# 66 CAS# 137 | DQ31 138 | DQ63
67 WE# 68 CKE1 139 Vss 140 Vss
69 S0# 70 | RFU(A12)] 141 SDA 142 SCL
71 Si# 72 | RFU (A13)| 143 Voo 144 Voo

NOTE: Symbols in parentheses are not used on these modules but may be used
for other modules in this product family. They are for reference only.

|, 8 Meg x 64 SDRAM SODIMMs 1 1 o 5 Micron Technology, Inc., reserves the right to change products or specifications without notice.
M26.p65 ~ Rev. 2/99 - ©1899, Micron Technology, Inc.
Micron is a registered trademark of Micron Technology, inc.



MICRON

TECHNOLOGY. INC

4,8 MEG x 64
SDRAM SODIMMs

PART NUMBERS
PART NUMBER CONFIGURATION|  VERSION
MT4LSDT464HG-10E__ | 4Megx 64 | 100 MHz, CL=2
MT4LSDT464HG-10C__ | 4Megx 64 | 100 MHz, CL=3
MTSLSDT864HG-10E__ | 8Megx 64 | 100 MHz, CL=2
MTBLSDT864HG-10C__ | 8Megx 64 | 100 MHz, CL=3

NOTE: All part numbers end with a two-place code (not shown),
designating component and PCB revisions. Consult
factory for current revision codes. Example:
MT8LSDT864HG-10CB4.

GENERAL DESCRIPTION

The MT4L.SDT464H and MTS8LSDT864H are high-speed
CMOS, dynamic random-access, 32MB and 64MB memo-
ries organized in a x64 configuration. These modules use
SDRAMs that are internally configured as quad-bank
DRAMSs with a synchronous interface (all signals are regis-
tered on the positive edge of the clock signals CK0-CK1).

Read and writeaccesses to the SDRAM modules areburst
oriented; accesses start at a selected location and continue
for a programmed number of locations in a programmed
sequence. Accesses begin with the registration of an AC-
TIVE command, which is then followed by a READ or
WRITE command. The address bits registered coincident
with the ACTIVE command are used to select thebank and
row tobe accessed (BAQ, BA1 select the bank, A0-A11 select
the row). The address bits registered coincident with the
READ or WRITE command are used to select the starting
column location for the burst access.

These modules provide for programmable READ or
WRITE burstlengths of 1,2, 4 or 8 locations, or the full page,
with a burst terminate option. An AUTO PRECHARGE
function may be enabled to provide a self-timed row

precharge that is initiated at the end of the burst sequence.
Themodulesuseaninternal pipelined architecture to achieve
high-speed operation. This architecture is compatible with
the 27 rule of prefetch architectures, but it also allows the
column address to be changed on every clock cycle to
achieve a high-speed, fully random access. Precharging one
bank while accessing the alternate bank will hide the
PRECHARGE cycles and provide seamless, high-speed,
random-access operation.

The modules are designed to operate in 3.3V, low-power
memory systems. An auto refresh mode is provided, along
with a power-saving, power-down mode. All inputs, out-
puts and clocks are LVTTL-compatible.

SDRAM modules offer substantial advances in
DRAM operating performance, including the ability to
synchronously burst data at ahigh data rate with automatic
column-address generation, the ability to interleave be-
tween internal banks in order to hide precharge time, and
the capability to randomly change column addresses on
eachclock cycle during aburstaccess. For more information
regarding SDRAM operation, refer to the 64Mb: x4, x8, x16
SDRAM data sheet.

SERIAL PRESENCE-DETECT OPERATION
These modules incorporate serial presence-detect (SPD).
TheSPD functionisimplemented using a 2,048-bit EEPROM.
This nonvolatile storage device contains 256 bytes. The first
128 bytes can be programmed by Micron to identify the
module type and various SDRAM organizations and tim-
ing parameters. The remaining 128 bytes of storage are
available for use by the customer. System READ/WRITE
operations between the master (system logic) and the slave
EEPROM device (DIMM) occur via a standard IIC bus
using the DIMM's SCL (clock) and SDA (data) signals.

4, 8 Meg x 64 SDRAM SODIMMs
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MICRON 4, 8 MEG x 64

SDRAM SODIMMs

FUNCTIONAL BLOCK DIAGRAM

MT4LSDT464H (32MB)
SOo# L4
DQMB0—————— DQMB4 ————
DQML CS# DQML CS#
DQ0 -w-DQO DQ32 - DQO
DQ1 -~ DQ1 U0 DQ33 -w{DQ1 U2
DQ2 -w-DQ2 DQ34 -w-{DQ2
DQ3 -w+DQ3 DQ35 -w-DQ3
DQ4 -w-DQ4 DQ36 -w- DQ4
DQ5 -w-DQ5 DQ37 -w-{DQ5
DQ6 —-w-{DQ6 DQ38 -w-{DQ6
DQ7 -wW-{DQ7 DQ39 -w- DQ7
DQMB1 DQMH DQMB5 DQMH
DQ8 -w{DQ8 DQ40 -w- DQ8
DQ9 w1 DQ9 DQ41 -+ DQ9
DQ10 - DQ10 DQ42 -~ DQ10
DQ11 - DQ11 DQ43 - DQ11
DQ12 w1 DQ12 DQ44 -w{DQ12
DQ13 -wW-DQ13 DQ45 w1 DQ13
DQt4 -w{DQ14 DQ46 v DQ14
DQ15 W DQ15 DQ47 ~wDQ15
DQMB2 ——— DQMB6——————
DQML CS# DQML CS#
DQ16 v DQO DQ48 -~ DQO
DQ17 -»{DQ1 U1 DQ49 v DQ1 U3
DQ18 - DQ2 DQS50 -w- DQ2
DQ19 -w-DQ3 DQ51 - DQ3
DQ20 -w- DQ4 DQ52 -w-{ DQ4
DQ21 ~w-DQ5 DQ53 -w- DQ5
DQ22 - DQ6 DQ54 - DQ6
DQ23 ~w-DQ7 DQ55 - DQ7
DQMB3 DQMH DQMB7 DQMH
DQ24 - DQ8 DQ56 ~w-{DQ8
DQ25 -w-DQ9 DQ57 -w- DQ9
DQ26 -w-DQ10 DQ58 {DQ10
DQ27 w1 DQ11 DQ59 - DQ11
DQ28 -w-{DQ12 DQ60 W DQ12
DQ29 w1 DQ13 DQ61 W DQ13
DQ30 w-{DQ14 DQ62 v+ DQ14
DQ31 w4 DQ15 DQ63 W+ DQ15

RAS# —— > RAS#: SDRAMs U0-U3
CAS# ——— > CAS#: SDRAMs U0-U3
CKEQ —————— CKE: SDRAMSs UQ-U3
WE# ———— WE#: SDRAMs U0-U3
A0-A11 — > A0-A11: SDRAMs U0-U3

CKO —— U0-U3

SPD
BA0-1 —————— BAO-1: SDRAMs UQ-U3
SCL— - SDA
AQ A1 A2
Voo —T— SDRAMs U0-U3 ==
Vss L . SDRAMSs U0-U3
NOTE: All resistor values are 10 ohms. U0-U3 = MT48LC4M16A2TG SDRAMs

8 Meg x 64 SDRAM SODIMMs 1 1 07 Micron Technology, Inc., reserves the right to change products or spacifications without notice.
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MICRON 4, 8 MEG x 64

SDRAM SODIMMs

FUNCTIONAL BLOCK DIAGRAM

MT8LSDT864H (64MB)
S1#
SOo# *
DQMBO hd T 1 DQMB4 hd T 1
DQML CS# DQML CS# DQML CS# DQML CS#
DQO -w-{DQO —DQO DQ32 -w-{DQo -—DQO
DQ1 —-{DQ1 U0 |—{DQ1 U4 DQ33w-DQ1 U2 |—DQ1 Ué
DQ2 -w{DQ2 —DQ2 DQ34 ~w-{DQ2 -—{DQ2
DQ3 —w1DQ3 —{DQ3 DQ35 - DQ3 —1DQ3
DQ4 1 DQ4 — DQ4 DQ36 -w- DQ4 —DQ4
DQ5 —~-{DQ5 —DQ5 DQ37 - DQ5 —DQ5
DQ6 —{DQ6 —DQ6 DQ38 ~w-{DQ6 —DQ6
DQ7 -w-DQ7 —DQ7 DQ39 -w-DQ7 —{pba7
DQMB1 DQMH —— DQMH DQMBS5 DQMH —— DQMH
DQ8 ~w-{DQ8 — DQ8 DQ40 -w-{DQ8 —DQ8
DQ9 —-{DQ9 — DQ9 DQ41 -w-{DQY —{DQ9
DQ10 - DQ10 —DQ10 DQ42 - DQ10 —{DQ10
DQ11 - DQ11 —{DQ11 DQ43 - DQ11 ——{DQ11
DQi2 DQ12 ——DQ12 DQ44 - DQ12 —DQ12
DQ13 DQ13 —DQ13 DQ45 - DQ13 —DQ13
DQ14 - DQ14 —{DQ14 DQ46 ~W-{DQ14 —DQ14
DQ15 v DQ15 —DQ15 DQ47 - DQ15 DQ15
DQMB2 . d 1 1 DQMB6 a4 ! |
DOML CS# DQML CS# DQML CS# DQML CS#
DQ16 -w-{DQO —{DQo DQ48 - DQO — DQO
DQ17 »4DQ1 U1 —{DQ1 Us DQ49 w+DQ1 U3 +—pa1 U7
DQ18 W+ DQ2 ——{DQ2 DQ50 - DQ2 —{DQ2
DQ19 -+ DQ3 —{DQ3 DQ51 - DQ3 —{DQ3
DQ20 - DQ4 —{Da4 DQ52 A+ DQ4 ——DQ4
DQ21 -w-{DQ5 —{ DQ5 DQ53 DQ5 — DQs5
DQ22 - DQ6 ——DQ6 DQ54 -~ DQ6 —DQs6
DQ23 v DQ7 —DQ7 DQ55 v+ DQ7 —{DQ7
DQMB3 DQMH — DQMH DQMB? DQMH —— DQMH
DQ24 -w- DQ8 —{DQ8 DQ56 -w-{ DQ8 —1DQ8
DQ25 - DQY ] DQ9 DQ57 ~w- DQY — DQ9
DQ26 - DQ10 DQ10 DQ58 ~w-DQ10 DQ10
DQ27 ~w-{DQ11 ——{DQ11 DQ59 W DQ11 —{DQ11
DQ28 -~wDQ12 —{DQ12 DQ60 ~W-DQ12 ——DQ12
DQ29 - DQ13 —DQ13 D@61 ~-{DQ13 —DQ13
DQ30 w4 DQ14 —DQ14 DQ62 W+ DQ14 —DQ14
DQ31 -w-{DQ15 DQ15 DQ63 DQ15 —{DQ15
RAS# ——— RAS#: SDRAMs U0-U7
CAS# ————— CAS#: SDRAMs U0-U7 CKO —— = U0-U3
CKEQ ————— CKE: SDRAMSs U0-U3 CKY > U4-U7
CKE1 ———— CKE: SDRAMSs U4-U7
WE# ———— WE#: SDRAMs U0-U7
A0-A11 ——————» AQ-A11: SDRAMs U0-U7 SPD
BAO-1 ——— BAO-1: SDRAMs U0-U7 SCL — -—-SDA
A0 Al A2
Vo —————» SDRAMs U0-U7 e
Vss— L . SDRAMSs U0-U7
NOTE: All resistor values are 10 ohms. U0-U7 = MT48LC4M16A2TG SDRAMs
4, 8 Meg x 64 SDRAM SODIMMs 1 1 08 Micron Technology, Inc., reserves the right to change products or specifications without notice
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MICRON

TECHNOLOGY. INC.

8,16 MEG x 64
SDRAM DIMMs

SYNCHRONOUS
DRAM MODULE

MT8LSDT864A, MT16LSDT1664A

For the latest full-length data sheet, please refer to the
Micron Web site: www.micron.com/mti/fmsp/htmi/
datasheet.html

FEATURES

¢ PC100-compliant; includes CONCURRENT AUTO
PRECHARGE

* JEDEC-standard 168-pin, dual in-line memory module

(DIMM)

Utilizes 100 MHz and 125 MHz SDRAM components

Nonbuffered

64MB (8 Meg x 64) and 128MB (16 Meg x 64)

Single +3.3V 0.3V power supply

Fully synchronous; all signals registered on positive

edge of system clock

¢ Internal pipelined operation; column address can be
changed every clock cycle

¢ Internal SDRAM banks for hiding row access/

precharge

Programmable burst lengths: 1, 2, 4, 8 or full page

Auto Precharge and Auto Refresh Modes

Self Refresh Mode

64ms, 4,096-cycle refresh

LVTTL-compatible inputs and outputs

Serial presence-detect (SPD)

Two-clock WRITE recovery (*WR) version; one-clock

tWR not supported

e @ o o o o o

OPTIONS MARKING
¢ Package
168-pin DIMM (gold) G

* Frequency/CAS Latency
100 MHz/CL =2 (8ns, 125 MHz SDRAMs)  -10E
100 MHz/CL = 3 (8ns, 125 MHz SDRAMs)  -10C
66 MHz/CL = 2 (10ns, 100 MHz SDRAMs)  -662

KEY SDRAM COMPONENT
TIMING PARAMETERS

PIN ASSIGNMENT (Front View)

168-Pin DIMM
(H-18; 64MB, 66 MHz), (H-21; 64MB, 100 MHz),

(H-22; 128MB)
T (T 00 T T

PIN [ SYMBOL | PIN | SYMBOL | PIN | SYMBOL | PIN | SYMBOL
1 Vss 43 Vss 85 Vss 127 Vss
2 Do 44 DNU 86 DQ32 128 CKEO
3 D1 45 S2# 87 DQ33 129 S3#*
4 DQ2 46 | DOMB2 | 88 DQ34 130 | DQMB6
5 DQ3 47 | DQMB3 | 89 DQ35 131 | DQMB7
6 Voo 48 DNU 90 Voo 132 RFU
7 DQ4 49 Voo 91 DQ36 133 Voo
8 DQ5 50 NC 92 DQ37 134 NC

9 DQ6 51 NC 93 DQ38 135 NC
10 DQ7 52 NC 94 D039 136 NC
11 DQ8 53 NC 95 D040 137 NC
12 Vss 54 Vss 96 Vss 138 Vss
13 DQ9 55 Da16 97 DQ41 139 | DO48
14 DQ10 56 Da17 98 D042 140 | DQ49
15 DQ11 57 DQ18 9 DQ43 141 DQ50
16 DQ12 58 DQ19 | 100 | DQ44 142 D51
17 DQ13 59 Voo 101 DQ45 143 Voo
18 Vop 60 DQ20 | 102 Voo 144 DQ52
19 DQ14 61 NC 103 | DQ46 145 NC
20 DQ15 62 NG 104 | DQ47 146 NC
21 NC 63 CKE1* | 105 NC 147 NC
22 NC 64 Vss 106 NC 148 Vss
23 Vss 65 DQ21 107 Vss 149 DQ53
24 NC 66 DQ22 108 NC 150 | DQ54
25 NC 67 D023 [ 109 NC 151 DQ55
26 Voo 68 Vss 110 Voo 152 Vss
27 WE# 69 D24 [ 1M1 CAS# 153 DQ56
DOMB4 [ 154 DQ57
DOMB5 [ 155 D058

28 116 Vi D
MODULE | SPEED | CAS | ACCESS | SETUP | HOLD Lo D08 AL D
MARKING | GRADE | LATENCY TIME TIME TIME ) o 75 DG30 | 118 A3 160 | DQ62
-10E -8E 2 6ns 2ns 1ns 35 A4 77 D031 119 A5 161 DQ63
10C 80 3 Bns ons ns 36 AB 78 | Vss | 120 A7 | 162 | Vs
37 A8 79 CK2 121 A9 163 CK3
-662 10 2 9ns Sns ins 38 | A0 [ 80| NC | 122] BAC [ 164 NC
39 BA1 81 [ NCwP**| 123 Al 165 SAO
40 Voo 82 SDA 124 Voo 166 SA1
4 Vop 83 SCL 125 CK1 167 SA2
42 CKo 84 Voo 126 RFU 168 Voo
*128MB version only **-10C/-10E versions only
8, 16 Meg x 64 SDRAM DIMMs 1 - 1 09 Micron Technology, Inc., reserves the right to change products or spacifications without notice.
ZM06.p65 — Rev. 2/99 ©1998, Micron Technology, Inc.

Micron is a registered trademark of Micron Technology, Inc.



MICRON

8,16 MEG x 64
SDRAM DIMMs

PART NUMBERS
PART NUMBER CONFIGURATION | SYSTEM BUS SPEED
MT8LSDT864AG-662__ 8 Meg x 64 66 MHz
MT8LSDT864AG-10C__ 8 Meg x 64 100 MHz
MT8LSDT864AG-10E__ 8 Meg x 64 100 MHz
MT16LSDT1664AG-662__| 16 Meg x 64 66 MHz
MT16LSDT1664AG-10C__| 16 Meg x 64 100 MHz
MT16LSDT1664AG-10E__| 16 Meg x 64 100 MHz

NOTE: All part numbers end with a two-place code (not shown),
designating component and PCB revisions. Consult
factory for current revision codes. Example:
MT8LSDT864AG-10EB4.

GENERAL DESCRIPTION

TheMT8LSDT864A and MT16LSDT1664A arehigh-speed
CMOS, dynamic random-access, 64MB and 128MB memo-
ries organized in a x64 configuration. These modules use
internally configured quad-bank SDRAMs with a synchro-
nous interface (all signals are registered on the positive
edge of the clock signals CK0-CK3).

Read and writeaccesses to the SDRAM modules areburst
oriented; accesses start at a selected location and continue
for a programmed number of locations in a programmed
sequence. Accesses begin with the registration of an AC-
TIVE command, which is then followed by a READ or
WRITE command. The address bits registered coincident
with the ACTIVE command are used to select the bank and
row tobe accessed (BAO, BA1 select thebank, A0-A11 select
the row). The address bits registered coincident with the
READ or WRITE command are used to select the starting
column location for the burst access.

Themodules provide for programmable READ or WRITE
burst lengths of 1, 2, 4 or 8 locations, or the full page, with
aburstterminate option. An AUTO PRECHARGE function
may be enabled to provide a self-timed row precharge that
is initiated at the end of the burst sequence.

The modules use an internal pipelined architecture to
achieve high-speed operation. This architecture is compat-
ible with the 2n rule of prefetch architectures, but it also
allows the column address to be changed on every clock
cycle to achieve a high-speed, fully random access.
Precharging one bank while accessing one of the other three
banks will hide the precharge cycles and provide seamless,
high-speed, random-access operation.

The modules are designed to operate in 3.3V, low-power
memory systems. An auto refresh mode is provided, along
with a power-saving, power-down mode. All inputs and
outputs are LVTTL-compatible.

SDRAM modules offer substantial advances in DRAM
operating performance, including the ability to syn-
chronously burst data at a high data rate with automatic
column-address generation, the ability to interleave be-
tweeninternalbanksinordertohide precharge timeand the
capability to randomly change column addresses on each
clock cycle during a burst access. For more information
regarding SDRAM operation, refer to the 64Mb: x4, x8, x16
SDRAM data sheet.

SERIAL PRESENCE-DETECT OPERATION

These modules incorporate serial presence-detect (SPD).
TheSPD functionisimplemented using a2,048-bit EEPROM.
This nonvolatile storage device contains 256 bytes. The first
128 bytes can be programmed by Micron to identify the
module type and various SDRAM organizations and tim-
ing parameters. The remaining 128 bytes of storage are
available for use by the customer. System READ/WRITE
operations between the master (system logic) and the slave
EEPROM device (DIMM) occur via a standard IIC bus
using the DIMM'’s SCL (clock) and SDA (data) signals,
together with SA(2:0), which provide eight unique DIMM/
EEPROM addresses.

8, 16 Meg x 64 SDRAM DiMMs
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MICRON 8,16 MEG x 64

SDRAM DIMMs

FUNCTIONAL BLOCK DIAGRAM

MT8LSDT864A (64MB)
So#
DQMBO———— DQMB4——
DQM Cs# DQM CS#
DQO0 -w-DQO DQ32 -~ DQO
DQ1 -w-DQ1 Uo DQ33-w+DQ1 U4
DQ2 -wDQ2 DQ34 -1 DQ2
DQ3 -w-DQ3 DQ35 - DQ3
DQ4 ~vDQ4 DQ36 -w- DQ4
DQ5 w1 DQ5 DQ37 -w- DQ5
DQ6 -w-{DQ6 DQ38-w-{DQ6
DQ7 -wDQ7 DQ39-wW{DQ7
DQMB1 ———— DQMB5 ————
DQM CS# DQM CS#
DQ8 -+~ DQo DQ40 -+ DQO0
DQ9 —w+DQ1 Ut DQ41-w{DQ1 U5
DQ10-w-DQ2 DQ42 A~ DQ2
DQ11-w-DQ3 DQ43 -+~ DQ3
DQ12 4 DQ4 DQ44 - DQ4
DQ13-w-DQ5 DQ45 - DQ5
DQ14 -~ DQ6 DQ46 - DQ6
DQ15 DQ7 DQ47 -w—DQ7
S2#
DQMB2—— DQMB6———
DQOM CS# DQM CS#
DQ16 - DQ0 DQ48 - DQO
DQ17-w-DQ1 U2 DQ49 --DQ1 U6
DQ18 -w- DQ2 DQ50 -+ DQ2
DQ19 W DQ3 DQ51-w-DQ3
DQ20 W+ DQ4 DQ52 -w- DQ4
DQ21 -w-DQ5 DQ53 -w-DQ5
DQ22 - DQ6 DQ54 -w-DQ6
DQ23-w1DQ7 DQ55 -wW-{DQ7
DOMB3——— [ DQMB7 ———
DQM CS# DQOM Cs#
DQ24 -+~ DQO DQ56 DQO
DQ25 -+~ DQ1 U3 DQ57 4DQ1 U7
DQ26 -w-DQ2 DQ58 - DQ2
DQ27 -~ DQ3 DQ59 -w-DQ3
DQ28 - DQ4 DQ60 -w- DQ4
DQ29 -wW-DQ5 DQ61 DQ5
DQ30-+1DQ6 DQ62 4 DQ6
DQ31-+1DQ7 DQ63 -w-DQ7

RAS# ———— RAS#: SDRAMSs U0-U7

uo SDRAM
CAS# — CAS#: SDRAMs U0-U7 cKo U4 K SDRAM
CKEQ ————— CKEO: SDRAMs U0-U7 U1 CKo SDRAM
WE# ——— WE#: SDRAMs U0-U7 us SDRAM

3.3pF
A0-A11 ~—————— AD-A11: SDRAMs UC-U7 u2 ; P

SDRAM
BA0 — BA0: SDRAMs U0-U7 oKi ue ke SDRAM
BA1 ——— BA1: SDRAMs U0-U7 b’g ggs::ﬂ"

Voo —— SDRAMs Uo-U7 I 3.3pF
Vss —L . SDRAMSs U0-U7 CK2, OK3 —w OK1, OK3 ——wr
10pF 10pF
I =
SPD =

SCL— 66 MHz VERSION 100 MHz VERSIONS
- SDA
WP A0 A1 A2

47Kf
SAO0 SA1 SA2

NOTE: All resistor values are 10 chms. U0-U7 = MT48LC8MBA2GT SDRAMs

3, 16 Meg x 64 SDRAM DIMMs 1 1 1 1 Micron Technology, inc., reserves the right to change products or spacifications without notice.
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MICRON 8, 16 MEG x 64

SDRAM DIMMs

FUNCTIONAL BLOCK DIAGRAM

MT16LSDT1664A (128MB)
S0#
Si#
DQMBO——¢——+—————— DQMB4 v )
DOM CS# DQM CS# DQOM CS# DQM Cs#
DQO -w-{DQO —{bQo DQ32 -+ DQ0 —bao
DAl -w{DQ1 U0  [—DQi Us DQ33-w{DQ1 U4 [—pai ui2
DQ2 -w1DQ2 —DQ2 DQ34 -w-DQ2 —{DQ2
DQ3 -w1DQ3 —DQ3 DQ35 -w-DQ3 |—{pa3
DQ4 -w-{DQ4 L bQ4 DQ36 - DO4 I —bQ4
DQ5 -4-DQ5 - {pas DQ37 | DQ5 | _Das
DQ6 -w-DQ6 L 1DQ6 DQ38 | DQ6 | —DQs
pa7 DQ7 L{pa7 DQ3g - DQ7 | _lbaz
DOMBI———4—T— | DamBs ~—1— 1 [
DQM CS# DQM CS# DQM Cs# DOM CS#
DQ8 -w-DQ0 ——{DQo DQ40 -w{ DQO — oo
DQ9 D@1 U1 [—DQi Us DQ41-w-DQ1 U5  [—DQ1 U13
DQ10 -+ DQ2 —DQ2 DQ42 -w-DQ2 —bQ2
DQ11-w-Da3 —{Da3 DQ43 -w-DQ3 —{pa3
DQ12-w-DQ4 L —DQ4 DQ44 - DQ4 —DQ4
DQ13 - DQ5 L_1DQs DQ45 -w-DQ5 |—{pas
DQ14 - DQ6 I—{DQ6 DQ46 +p-{DQ6 —{DQ6
DQ15 -~ DQ7 | lpaz DQ47 - DQ7 {Ipq7
s2#
s3#
DQMB2: v ) DQMB6 * )
DOM CS# DQM CS# DOM CS¥# DQM CS#
DQ16 -~ DQO —{DQO DQ48 -wDQ0 —{pao
DQI7-w4DQ3 U2  [—{DQ1 U1 DQ4g-wDQ1 Us D1 Ut4
DQ18 -wDQ2 —DQ2 DQS50 4 DQ2 —DQ2
DQ19 -w-DQ3 —DQ3 DQS51-w-{DQ3 —DQ3
DQ20 -w-{DQ4 I {pas DQ52 -w-{DQ4 —bqa
DQ21 -w-{DQ5 | 1DQs DQ53 - DQ5 | bas
DQ22 4| DQ6 L_{pa6 DQ54 - DQ6 | —{pas
DQ23 - DQ7 L_|pa7 DQS55 | DQ7 | {pa7
DQMB3 —1 ) I DOMB7 ——¢—F————— |
DQM CS# DQM CS# DQM CS# DaM CS#
DQ24 -w-{DQ0 —{pao DQ56 -w- DQO I-— DQO
DQ25-w+DQ1 U3  [—DQ1 U11 DQS7-w{DQ1 U7 | —{DQ1 Uls
DQ26 - DQ2 —DQ2 DQ58 ~w- DQ2 —p@2
DQ27 - DQ3 —DQ3 DQ59 -w-{DQ3 — DQ3
DQ28 - DQ4 L 1DQ4 DQ60 -w-DQ4 |—{pba4
DQ29 -w-DQ5 L1DQ5 DQ61 - DQ5 I —1pas
DQ30 +»-|DQ6 | —{pas DQ62 - DQE DQ6
DQ31-w-{DQ7 | lbaz DQ63 - DQ7 pa7

Voo

10K§ SDRAM
CKE1 CKE: SDRAMs U8-U15 _“M-E‘; SDRAM

CKEO ————— CKE: SDRAMs U0-U7 cko

SDRAM
CAS# —————» CAS#: SDRAMs U0-U15 SDRAM
RAS# —————» RAS# SDRAMs U0-U15 +33%F

WE# ——» WE#: SDRAMs U0-U15 SDRAM
AO-A11 — > A0-A11: SDRAMs U0-U15 cKi SDRAM
BAQ ~——————» BAO: SDRAMs U0-U15 SDRAM
BA1 ———»>BA1: SDRAMs U0-U15 + 8
v ke SDRAM
% ————= SDRAMs UO-U15 SoRAM

Vss L. SDRAMSs U0-U15 T3%F

SDRAM
SPD cKa wm—,:; Fetiey
SCL—| oA SDRAM
WP r=[A0 A1 A2 ¥ 3.3pF
47K
SAO SA1 SA2

NOTE: Ali resistor values are 10 ohms U0-U15 = MT48LCBMBA2TG SDRAMs
unless otherwise specified.

8, 16 Meg x 64 SDRAM DIMMs 1 1 1 2 Micron Technology, inc., reserves the right to change products or specifications without notice.
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ADVANCE
16 MEG x 64

SDRAM SODIMM

SMALL-OUTLINE  VeLsbriees

-~ For the latest full-length data sheet, please refer to the

: D R A M M o D U L E Micron Web site: www.micron.com/mti/msp/htmi/
datasheet.html

EATURES
JEDEC-standard 144-pin, small-outline, dual in-line PIN ASSIGNMENT (Front View)
memory module (SODIMM) . .
Utilizes 100 MHz SDRAM components 144-Pin Small-Outline DIMM
Nonbuffered (I-5)
128MB (16 Meg x 64)

Single +3.3V #0.3V power supply

Fully synchronous; all signals registered on positive
edge of system clock

Internal pipelined operation; column address can be
changed every clock cycle

Internal banks for hiding row access/precharge
Programmable burst lengths: 1, 2, 4, 8 or full page
Auto Precharge and Auto Refresh Modes

Self Refresh Mode

64ms, 4,096-cycle refresh

LVTTL-compatible inputs and outputs

Serial presence-detect (SPD)

Two-clock WRITE recovery (*WR) version; one-clock
'WR not supported

JPTIONS MARKING 19 ] Da7 [ 20| D03 [ 91 | Vs [ 92 | Vs
Package 2 Vss 2 Vs 93 | D020 | 94 | DOS52
144-pin SODIMM (gold) G 23 | DOMBO | 24 | DOMB4 | 95 | DO21 | 96 | DGs3

25 | DOMB1 | 26 | DQMB5 | 97 | DQ22 | 98 | DG54
27 | Voo | 28] Voo | 99 | DO23 | 100 | DOS5
Frequency/CAS Latency 291 A0 30| A3 [ 101] Voo | 102 Voo
66 MHZ/ CL=2 (10ns, 100 MHz SDRAMS) -662 31 Al 32 A4 103 A6 104 A7
33 | A2 | 34| A5 | 105] A8 | 106] BAD
€ 35 Vss 36 Vss 107 Vss 108 Vss
fEY SDRAM COMPONENT 37 | D08 | 38 | DO40 | 109 | A9 | 110 | BAY
IMING PARAMETERS 39 | D09 | 40 | Doa1 | 111 | Al0_ 112 ] A1l
41 | D010 | 42 | D042 | 113 | Voo | 114 | Vm
MODULE CLOCK SPEED | ACCESS | SETUP HOLD 43 DQ11 44 DQ43 | 115 | DOmB2 | 116 | DOMB6
MARKING | FREQUENCY| GRADE TIME TIME TIME 45 Voo 46 Vop 117 [ DOMB3 [ 118 | DQMB7
47 | D012 | 48 | D044 | 119 | Vss | 120 | Vs
-662 | 100MHz | -10 9ns Sns 1ns 49 | D013 | 50 | DO45 | 121 | Da2d | 122 | DQs6

51 DQ14 52 DQ46 123 | DQ25 124 DQs57

)ART NUMBER 53 | Dai5 | 54 | Do47 | 125 | DQ26 | 126 | DQss

55 Vss 56 Vss | 127 | DQ27 | 126 | D59

PART NUMBER CONFIGURATION |  VERSION g; mg 22 xg :g? D‘gzl’s :gg D‘ng
MT8LSDT1664HG-662__ 16 Megx64 | 66 MHz,CL=2 51 KO & CKED 133 D029 134 DO61

63 Voo 64 Vop 135 DQ30 136 DQ62

IOTE: All part numbers end with a two-place code (not shown), 65 | RAS# | 66 | CAS# [ 137 ) DQ31 | 138 | DA63
designating component and PCB revisions. Consuit 67 | WE# | 68 |RFU(CKED)] 139 ) Vss | 140 [ Vss
factory for current revision codes. Example: 69 | SO# 170 |RFU(AT2)] 141 | SDA [ 142 | SCL
MT8LSDT1 664HG'662m 71 RFU (31#) 72 | RFU (A13) 143 Voo 144 Voo

NOTE: Symbols in parentheses are not used on this module but may be used for
other modules in this product family. They are for reference only.

$ Meg x 64 SDRAM SODIMM 1 1 1 Micron Technology, Inc., reserves the right to change products or specifications without notice.
V120.p65 ~ Rev. 2/99 = 3 ©1998, Micron Technology, Inc.
Micron s a registered trademark of Micron Technology, Inc.



MICRON

TECHNOL OGY, NG

ADVANCE

16 MEG x 64
SDRAM SODIMM

GENERAL DESCRIPTION

The MTSLSDT1664H is a high-speed CMOS, dynamic
random-access, 128MB memory organized in a x64 con-
figuration. This module uses SDRAMs that are internally
configured as quad-bank DRAMs with a synchronous in-
terface (all signals are registered on the positive edge of the
clock signals CK0-CK1).

Read and write accesses to the SDRAM module are burst
oriented; accesses start at a selected location and continue
for a programmed number of locations in a programmed
sequence. Accesses begin with the registration of an AC-
TIVE command, which is then followed by a READ or
WRITE command. The address bits registered coincident
with the ACTIVE command are used to select the bank and
row tobe accessed (BAQ, BA1 select thebank, A0-A11 select
the row). The address bits registered coincident with the
READ or WRITE command are used to select the starting
column location for the burst access.

This module provides for programmable READ or WRITE
burst lengths of 1, 2, 4 or 8 locations, or the full page, with
aburst terminate option. An AUTO PRECHARGE function
may be enabled to provide a self-timed row precharge that
is initiated at the end of the burst sequence. The module
uses an internal pipelined architecture to achieve high-
speed operation. This architecture is compatible with the 21
rule of prefetch architectures, but it also allows the column
address to be changed on every clock cycle to achieve a
high-speed, fully random access. Precharging one bank
while accessing the alternate bank will hide the

PRECHARGE cycles and provide seamless, high-speed
random-access operation.

The module is designed to operate in 3.3V, low-powe
memory systems. An auto refresh mode is provided, alon;
with a power-saving, power-down mode. All inputs, out
puts and clocks are LVITL-compatible.

SDRAM modules offer substantial advances i
DRAM operating performance, including the ability t
synchronously burst data at a high data rate with automati
column-address generation, the ability to interleave be
tween internal banks in order to hide precharge time, anc
the capability to randomly change column addresses o1
eachclock cycle during aburstaccess. For more informatior
regarding SDRAM operation, refer to the 128Mb: x4, x8, x1t
SDRAM data sheet.

SERIAL PRESENCE-DETECT OPERATION
This module incorporates serial presence-detect (SPD)
TheSPD functionisimplemented using a2,048-bitEEPROM
This nonvolatile storage device contains 256 bytes. The firs
128 bytes can be programmed by Micron to identify the
module type and various SDRAM organizations and tim
ing parameters. The remaining 128 bytes of storage art
available for use by the customer. System READ/WRITE
operations between the master (system logic) and the slavt
EEPROM device (DIMM) occur via a standard IIC bu:
using the DIMM'’s SCL (clock) and SDA (data) signals.

16 Meg x 64 SDRAM SODIMM
ZM20.p65 - Rev. 2/08
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ADVANCE
MICHDN 16 MEG x 64

SDRAM SODIMM

FUNCTIONAL BLOCK DIAGRAM

MT8LSDT1664H (128MB)
So#
DQMBO——— DQMB4 ————
DQOM CS# DQOM CS#
DQ0 —{DQo DQ32 —DQO
DQ1 —{DQ1  Uo pDQ33—DQ1 U4
DQ2 —DQ2 DQ34 —DQ2
DQ3 —DQ3 DQ35 —{DQ3
DQ4 — DQ4 DQ36 —{DQ4
DQ5 —DQ5 DQ37 —{DQ5
DQ6 —-DQ6 DQ38 — DQ6
DQ7 —DQ7 DQ39 —DQ7
DQMB1 ——— I DQMB5 ————
DQM CS# __‘ DQM CS#
pa8 —DQo DQ40 — DQO
pas —|{pa1 Ut DQ41—IDa1  Us
DQ10 —DQ2 DQ42 — DQ2
DQ11 —DQ3 DQ43—DQ3
DQ12 —|DQ4 DQ44 — DQ4
DQ13—|{DQ5 DQ45~——DQ5
DQ14 — DQ6 DQ46 —{DQ6
DQ15—DQ7 DQ47—{DQ7
DQMB2 ——— DOMB6————
DQM Cs# DQM CS#
DQ16 —|DQO DQ48 —{DQO
DQ17—{DQ1 U2 DQ49 —DQ1 U6
pQ18 —{DQ2 DQS50 ~—— DQ2
DQ19—DQ3 DQ51 —DQ3
DQ20 — DQ4 DQ52 — DQ4
DQ21 — DQS DQ53 —{DQ5
DQ22 —DQ6 DQ54 —{DQ6
DQ23 —{DQ7 DQ55 — DQ7
DQMB3———— DOMB7 ————
DQOM CS# DQM CS#
DQ24 —DQO DQ56 —{DQO
DQ25—{DQ1 U3 DQ57 —DQ1 U7
DQ26 — DQ2 DQ58 — DQ2
DQ27 — DQ3 DQ59 — DQ3
DQ28 —DQ4 DQ60 — DQ4
pQ29 —|{Das DQ61 — DQ5
DQ30 —{ DQ6 DQ62 — DQ6
DQ31 —DQ7 DQ63 —DQ7
RAS# —— RAS#: SDRAMs U0-U7 Uo, U4
CKo Ut Us
CAS# ———» CAS#: SDRAMSs U0-U7 ,
CKEO ———» CKE: SDRAMSs U0-U7 CKt — . 3§ ﬂ?

WE# ———— > WE#: SDRAMs U0-U7
A0-A11 ————— A0-A11: SDRAMSs U0-U7

SPD
BA0-{ —— > BAO-1: SDRAMs U0-U7
SCL— - SDA
Voo -IT— SDRAMs U0-U7 A0 A1 A2
Vss L . SDRAMSs U0-U7 =
NOTE: All resistor values are 10 ohms. U0-U7 = MT48LC16MBA2TG SDRAMs

16 Meg x 64 SDRAM SODIMM 1 1 1 5 Micron Technology, Inc., reserves the right to change products or spacifications without notice.
ZM20.p65 — Rav. 2/99 = ©1999, Micron Technology, Inc.
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ADVANCE
ICRON 32 MEG x 64

SDRAM DIMM

SYNCHRONOUS  VMrreLsbraze B
For the latest full-length data sheet, please refer to the

D R AM M o D U L E Micron Web site: www.micron.com/mtiimsp/htmi/
datasheet.htm!

EATURES i
. PIN ASSIGNMENT (Front View
PC100-compliant; includes CONCURRENT AUTO ( )
PRECHARGE 168-Pin DIMM
JEDEC-standard 168-pin, dual in-line memory module (H-22)
(DIMM)
Utilizes 125 MHz SDRAM components
Nonbuffered
256MB (32 Meg x 64)
Single +3.3V 10.3V power supply
Fully synchronous; all signals registered on positive X
edge of system clock PIN | SYMBOL | PIN | SYMBOL | PIN | SYMBOL | PIN | SYMBOL
Internal pipelined operation; column address can be 1 Vss 43 Vss 85 | Vss | 127 | Vs
changed every clock cycle 2 D0 | 44 | DNU_ | 8 | DQG32 | 128 | CKEO
R 3 DQ1 45 S2# 87 DQ33 129 S3#
Inter}r:al SDRAM banks for hiding row access/ y b0 26 T dover T ss T dasa 130T Dowes
precharge 5 D03 | 47 | DOMB3 | 89 | DQ35 | 131 | DQme?
Programmable burst lengths: 1, 2, 4, 8 or full page 3 Voo 28 DNU () Voo 132 RFU
Auto Precharge and Auto Refresh Modes 7 Do4 [ 49 Voo 91 | DA3s [ 133 | Vmw
Self Refresh Mode 8 D05 50 NC 92 DQ37 134 NC
64ms, 4,096-cycle refresh 9 DQ6 51 NC 03 | DQ38 | 135 NC
LVT]LL-, tible i ts and t 10 DQ7 52 NC 94 Q39 136 NC
ITL-compatible inputs and outputs 11| D08 | 53 NC_ | 95 | Do40 [ 137 | NG
Serial presence-detect (SPD) 12 ] Vss | 54 Vs | 9| Ve | 138 Vs
Two-clock WRITE recovery (*WR) version; one-clock 13 DAY 55 | DQ16 | 97 | DQO41 | 139 | DQ48
YWR not supported 14 | DOfo | 56 | D017 | 98 | Da42 | 140 | D049
15 DAt 57 DQ18 99 DQ43 141 D050
16 DQ12 58 DQ19 100 DQ44 142 DQ51
JPTIONS MARKING 17 | Do13 [ 59 | Voo | 101] DQa5 | 143 | Vo
Package 18 | Voo | 60 | D020 | 02| Voo | 144 | Dos2
168-pin DIMM (gold) G 19 DQ14 61 NC 103 | DQ46 | 145 NC
20 DQ15 62 NC 104 DQ47 146 NC
Frequency/CAS Latency TR 8 0 3 T S ™
100 MHZ/CL =2 (SI‘IS, 125 MH2z SDRAMS) -10E 23 Vss 65 DQ21 107 Vss 149 DQ53
100 MHz/CL = 3 (8ns, 125 MHz SDRAMs) -10C 24 NC 66 | D022 | 108 NC 150 | D054
100 MHz/CL = 3 (8ns, 125 MHz SDRAMs)  -10B 25 NC 67 | DQ23 | 109 NC 151 | D055
26 Voo 68 Vss 110 Voo 152 Vss
27 WE# 69 DQ24 111 CAS# 153 D056
(EY SDRAM COMPONENT 28 DQAMBO 70 DQA25 112 { DOMB4 | 154 DQ57
"IMING PARAMETERS 29 | DOMBY | 71 | DO% | 113 | DOMB5 | 155 | DQs8
30 S0# 72 | DQ27 | 114 | S1# | 156 | DO59
31 DNU 73 Voo 115 RAS# 157 Vo
MODULE | SPEED CAS ACCESS SETUP HOLD 22 Ves 7 Daz8 16 Vss 158 Da60
MARKING | GRADE | LATENCY TIME TIME TIME 33 A0 75 D029 | 117 Al 159 DQ61
-10E -8E 2 6ns 2ns ins 34 A2 76 DQ30 118 A3 160 DQ62
2 T 3 A 77 | D031 | 119 | A5 | 161 | DO83
10B/-10C| -8B/-8C 3 éns 2ns ins % 6 7 Ves 50 ] 16 Voo
37 A8 79 CK2_ | 121 A9 163 | CK3
38 A10 80 NG 122 BAO 164 NC
39 BA1 81 WP 123 Al 165 SAQ
40 Vop 82 SDA 124 Voo 166 SA1
41 Voo 83 SCL 125 CK1 167 SA2
42 CKO 84 Voo 126 RFU 168 Vop
2 Meg x 64 SDRAM DIMM Micron Technology, Inc., reserves the right to change products or specifications without notice.
W21.p65 - Rev. 2/99 1 = 1 1 7 ©1939, Micron Technology, Inc.

Micron is a registered trademark of Micron Technology, Inc.



MICRON

TECHNOLOGY. I

ADVANCE

32 MEG x 64
SDRAM DIMM

PART NUMBERS
PART NUMBER

CONFIGURATION | SYSTEM BUS SPEED

MT16LSDT3264AG-10E__| 32 Meg x 64 100 MHz
MT16LSDT3264AG-10C__| 32 Meg x 64 100 MHz
MT16LSDT3264AG-10B__| 32 Meg x 64 100 MHz

NOTE: All part numbers end with a two-place code (not shown),
designating component and PCB revisions. Consult
factory for current revision codes. Example:
MT16LSDT3264AG-10CD1.

GENERAL DESCRIPTION

The MT16LSDT3264A is a high-speed CMOS, dynamic
random-access, 256MB memory organized in a x64 con-
figuration. This module uses internally configured quad-
bank SDRAMs with a synchronous interface (all signals are
registered on the positive edge of the clock signals CK0-
CK3).

Read and write accesses to the SDRAM module are burst
oriented; accesses start at a selected location and continue
for a programmed number of locations in a programmed
sequence. Accesses begin with the registration of an AC-
TIVE command, which is then followed by a READ or
WRITE command. The address bits registered coincident
with the ACTIVE command are used to select the bank and
row tobe accessed (BAO, BA1 select the bank, A0-A11 select
the row). The address bits registered coincident with the
READ or WRITE command are used to select the starting
column Jocation for the burst access.

Themoduleprovides for programmable READ or WRITE
burstlengths of 1, 2, 4 or 8 locations, or the full page, with
aburst terminate option. An AUTOPRECHARGE function
may be enabled to provide a self-timed row precharge that
is initiated at the end of the burst sequence.

The module uses an internal pipelined architecture t
achieve high-speed operation. This architecture is compat
ible with the 2#n rule of prefetch architectures, but it als:
allows the column address to be changed on every clod]
cycle to achieve a high-speed, fully random access
Precharging one bank while accessing one of the other thre:
banks will hide the precharge cycles and provide seamless
high-speed, random-access operation.

The module is designed to operate in 3.3V, low-powe
memory systems. An auto refresh mode is provided, alon;
with a power-saving, power-down mode. All inputs anc
outputs are LVTTL-compatible.

SDRAM modules offer substantial advances in DRAM
operating performance, including the ability to syn
chronously burst data at a high data rate with automati
column-address generation, the ability to interleave be
tweeninternal banksin order tohide precharge timeand the
capability to randomly change column addresses on eacl
clock cycle during a burst access. For more informatiot
regarding SDRAM operation, refer to the 128Mb: x4, x8, x1(
SDRAM data sheet.

SERIAL PRESENCE-DETECT OPERATION

This module incorporates serial presence-detect (SPD)
TheSPD functionisimplemented using a 2,048-bit EEPROM
This nonvolatile storage device contains 256 bytes. The firs
128 bytes can be programmed by Micron to identify th
module type and various SDRAM organizations and tim
ing parameters. The remaining 128 bytes of storage ar
available for use by the customer. System READ/WRITI
operations between the master (system logic) and the slav
EEPROM device (DIMM) occur via a standard IIC bu:
using the DIMM’s SCL (clock) and SDA (data) signals
together with SA(2:0), which provide eight unique DIMM,
EEPROM addresses.

32 Meg x 64 SDRAM DIMM
ZM21.p85 - Rev. 2/99
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ADVANCE
MICF"DN 32 MEG x 64

SDRAM DIMM

FUNCTIONAL BLOCK DIAGRAM

MT16LSDT3264A (256MB)
So#
S1#
DQMB0——¢—————————) DQMB4 ——————p—————
DQM_ CS# DQM CS# DQM CS# DQM CS#
DQO -w-{DQ0 —{bao DQ32 -+ DQO —{DQo
D@1 -w4{DQ1 U0 |—DQ1 Us DQ33-w{DQ1 U4  [—Da1 Uu12
DQ2 -w{bQ2 —bQ2 DQ34 - DQ2 —{pQ2
DQ3 -w-{DQ3 |—{pbas DQ35 - DQ3 | D@3
DQ4 -w|{DQ4 | Iba4 DQ36 -w-| DQ4 |—{DQ4
DQ5 -w{DQ5 | —{pas DQ37 - DQ5 —DQs
DQ6 -w-{DQ6 LIpas DQ38 D6 |—bQs
DQ7 -w{DQ7 L_Ipaz DQ39 - DQ7 —{pa7
DQMB1 DQMBS P )
DQM_ CS# DQM CS# DQM CS# DQM CS#
DQ8 -w{DQ0 — Do DQ40 - DQ0 —{pQo
DQe -w{Dai Ut  [—{pbal ug DQ41-w{DQ! U5 b1 U13
DQ10 -+ DQ2 —{DQ2 DQ42 D2 |—{DpQ2
DQ11 - DQ3 —{DQ3 DQ43 -w-DQ3 —{pa3
DQ12 - DQ4 | {DQ4 DQ44 - DQ4 | b4
DQ13 -1+ DQ5 | {pas DQ45 40+ DQ5 | —{pas
DQ14 - DQ6 —{DQ6 DQ46 - DQ6 —{DQ6
DQ15 - DQ7 I lpaz DQA47 ap-DQ7 | {paz
so#
S3#
DAMB2——¢— DGMBS———g——F————
DM Cs# DQM CS# DQM CS# DQM CS#
DQ16 -w1DQ0 —{ bao DQ48 -w DQO —Dao
DQ17-w4DQi U2  |—{pai uto DQ49-w-{DQ1 U6  [—DQt Ui4
DQ18 -w-DQ2 -—{pa2 DQS50 -+ DQ2 —{p@2
DQ19 - DQ3 L {DQ3 DQ51 - DQ3 —{pas
DQ20 - DQ4 L1DQ4 DQ52 - DQ4 |—{DQ4
DQ21 -w~DQ5 Ipas DQ53 - DQ5 L —{DQs
DQ22 - DQ6 | _lbas DQ54 | DQG | {pas
DQ23 | DQ7 I |paz DQS55 | DQ7 | —{pa7
DQMB3 ——] 1 paMB7 ——¢—TJ—— |
DQM CS# DQM CS# DQM CS# DQM CS#
DQ24 - DQO —DQo0 DQ56 - DQO —DQo
DQ25-w4DQi U3 |—Da1 utt DQ57-wHDQ1 U7 [—{DQi Uis
DQ26 -+ DQ2 - {DQ2 DQS58 - DQ2 —DQ2
DQ27 -+ DQ3 —1DQ3 DQ59 - DQ3 —{pa3
DQ28 - DQ4 L _pQ4 DQB0 - DQ4 |—{pa4
DQ29 - DQ5 L_{pas DQ61 -4 DQ5 — Das
DQ30 - DQ6 | —{DQs DQ62 - DQ6 | _{DQs
DQ31 -4 DQ7 | —|ba7 DQB3 up- DQ7 |_{pa7
Vbp

10K
e —5 o somave us s sonav
CKEO ———— CKE: SDRAMs U0-U7 CKo SDRAM

CAS# —————— CAS#: SDRAMSs U0-U15 SDRAM
RAS# —» RAS#: SDRAMSs U0-U15 3%
WE# ————» WE#: SDRAMSs U0-U15 SDRAM
AO-A11 ————» AG-A11: SDRAMs UO-U15 cKi SDRAM
BAO —————= BAO: SDRAMs U0-U15 SDRAM
BA1 —————»BA1; SDRAMs Uo-U15 +3%F
v e SDRAM
o0 —————= SDRAMs U0-U15 SDRAM

Vss L . SDRAMs U0-U15 T 33F

SDRAM
seo mwm.[:égggm
SCL—=
SDA SDRAM
WP a0 At m2 |
47K
= SAO SA1 SA2

NOTE: All resistor values are 10 ohms U0-U15 = MT48LC16MBA2TG SDRAMs
uniess otherwise specified.

32 Meg x 64 SDRAM DIMM 1 1 1 9 Micron Technology, Inc., reserves the right to change products or specifications without notice.
ZM21.p65 ~ Rev. 2/99 - ©1998, Micron Technology, Inc.
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4 MEG x 72

SDRAM DIMM

SYNCHRONOUS
DRAM MODULE

MT5LSDT472A

For the latest full-length data sheet, please refer to the
Micron Web site: www.micron.com/mti/msp/htmi/
datasheet.html

'EATURES
PC100-compliant; includes CONCURRENT AUTO
PRECHARGE
JEDEC-standard 168-pin, dual in-line memory module
(DIMM)
Utilizes 100 MHz and 125 MHz SDRAM components
Nonbuffered

PIN ASSIGNMENT (Front View)

168-Pin DIMM
(H-9)

32MB (4 Meg x 72)
Single +3.3V 0.3V power supply
Fully synchronous; all signals registered on positive
edge of system clock PIN | SYMBOL | PIN | SYMBOL | PIN | SYMBOL | PIN | SYMBOL
Internal pipelined operation; column address can be 1 Vss 43 Vss 85 Vss | 127 ] Vss
changed every clock cycle 7 | _Da0 | 44 | ONU | 8 | D032 | 128 | CKED
s q: 3 DQ1 45 So# 87 DQ33 129 | NC (S3#)
Internal SDRAM banks for hiding row access/ y T 6 | oaviez | a8 Da3s 130 T Davies
precharge 5 D03 | 47 | Dams3 | 89 | DO35 | 131 | DaMmBe7
Programmable burst lengths: 1, 2, 4, 8 or full page 5 Voo 48 DNU 30 Voo 132 | NC (A13)
Auto Precharge and Auto Refresh Modes 7 Do4 | 49 Voo 91| DA3s | 133 | Voo
Self Refresh Mode 8 DQ5 50 NC 92 | Da37 | 134 NC
64ms, 4,096-cycle refresh 9 DQ6 51 NC 93 | DQ38_ | 135 NC
. 10 DQ7 52 CB2 94 | D039 [ 136 | CB6
LVTTL-compahble inputs and outputs T 08 T 55 | B3 o [ pao T3 T c87
Serial presence-detect (SPD) 72| Vs | 54| Vs | 9% | Vs | 138] Vs
Two-clock WRITE recovery (*WR) version; one-clock 13 DQ9 55 | DQi6 | 97 | DO41 | 139 | D048
WR not supported 74 | D010 | 66 | DOI7 | 98 | D042 | 140 | DO49
15 Da11 57 DQ18 99 D043 141 DQ50
16 | D012 | 58 | DQI9 | 100 | DQ44 | 142 | DOS5I
JPTIONS MARKING 17 | D13 | 59 | Voo | 101| DQ45 | 143 | Voo
Package 18 Voo 60 DQ20 102 Vop 144 DQ52
168-pin DIMM (gold) G 19 [ Dat4 | 61 NC 103 | D46 [ 145 NC
20 DQ15 62 NC 104 DQ47 146 NC
21 CBO 63 | NC (CKE1)| 105 CB4 147 NC
Frequency/CAS Latency 22 | 0Bl | 64 | Vss | 106| CB5 | 148 | Vss
100 MHz/CL = 2 (8ns, 125 MHz SDRAMs)  -10E 23 | Vss | 65| D021 | 107 | Vss | 149 ] D053
100 MHz/CL = 3 (8ns, 125 MHz SDRAMs) -10C 24 NC 66 | DQ22 | 108 NC 150 | D054
66 MHz/CL = 2 (10ns, 100 MHz SDRAMs)  -662 25 | NC_ 67 | D023 | 109] NC | 151 | DGss
26 Voo 68 Vss 110 Voo 152 Vss
27 WE# 69 DQ24 111 CAS# 153 DQ56
(EY SDRAM COMPONENT 28 DQMBO 70 DQA25 112 | DOMB4 | 154 DQ57
FIMING PARAMETERS 29 | DOMB1 | 71 | D026 | 113 | DOMB5 | 155 | DQ58
30 S0# 72 |_DQ27 | 114 | NC(S1#) | 156 | DQ59
31 DNU 73 Vo 115 RAS# 157 Voo
MODULE | SPEED CAS ACCESS | SETUP HOLD 32 Vss 74 DA28 | 116 Vss 158 | DQ60
MARKING | GRADE | LATENCY | TIME TIME TIME 33 A0 75 D29 | 117 A 159 | DQ61
T10E 8E 2 one e e 3 | A2 |76 DQ30 | 118 A3 | 160 | D02
35 Ad 77 DQ31 119 A5 161 DQ63
-10C -8C 3 6ns 2ns 1ns % | A6 | 78] Ve | 120 A7 | 162 Vs
-662 -10 2 9ns 3ns ins 37 A8 79 CK2 121 A9 163 | NC (CK3)
38 A10 80 NG 122 BAQ 164 NC
OTE: Pin symbols in parentheses are not used on this module but may be used for 39 BA1 81 | NC/WP* | 123 Al 165 SAQ
other modules in this product family. They are for reference only. 40 Voo 82 SDA 124 Voo 166 SA1
4 Voo 83 SCL 125 | NC (CK1) | 167 SA2
42 CKO 84 Voo 126 | NC (A12) | 168 Vo

*-10C/-10E versions only

Meg x 72 SDRAM DIMM
#25.p65 ~ Rev. 2/99
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MICRON

TECHNOLOGY. INC

4 MEG x 72
SDRAM DIMM

PART NUMBERS
PART NUMBER CONFIGURATION | SYSTEM BUS SPEED
MT5LSDT472AG-10E__| 4Megx 72 100 MHz
MT5LSDT472AG-10C__| 4Megx 72 100 MHz
MT5LSDT472AG-662___ | 4 Megx 72 66 MHz

NOTE: All part numbers end with a two-place code (not shown),
designating component and PCB revisions. Consuilt
factory for current revision codes. Example:
MT5LSDT472AG-10CB1.

GENERAL DESCRIPTION

The MT5LSDT472A is a high-speed CMOS, dynamic
random-access, 32MB memory organized in a x72 configu-
ration. This module uses internally configured quad-bank
SDRAMs with a synchronous interface (all signals are
registered on the positive edge of the clock signals CKO,
CK2).

Read and write accesses to the SDRAM module are burst
oriented; accesses start at a selected location and continue
for a programmed number of locations in a programmed
sequence. Accesses begin with the registration of an AC-
TIVE command, which is then followed by a READ or
WRITE command. The address bits registered coincident
with the ACTIVE command are used to select the bank and
row tobe accessed (BAO, BAl select thebank, A0-A11 select
the row). The address bits registered coincident with the
READ or WRITE command are used to select the starting
column location for the burst access.

Themodule provides for programmable READ or WRITE
burst lengths of 1, 2, 4 or 8 locations, or the full page, with
aburst terminate option. An AUTO PRECHARGE function
may be enabled to provide a self-timed row precharge that
is initiated at the end of the burst sequence.

The module uses an internal pipelined architecture tc
achieve high-speed operation. This architecture is compat:
ible with the 2n rule of prefetch architectures, but it alsc
allows the column address to be changed on every clock
cycle to achieve a high-speed, fully random access
Precharging onebank whileaccessing one of the other thre¢
banks will hide the precharge cycles and provide seamless
high-speed, random-access operation.

The module is designed to operate in 3.3V, low-powe:
memory systems. An auto refresh mode is provided, along
with a power-saving, power-down mode. All inputs anc
outputs are LVTTL-compatible.

SDRAM modules offer substantial advances in DRAV.
operating performance, including the ability to syn
chronously burst data at a high data rate with automatic
column-address generation, the ability to interleave be
tweeninternalbanksin order tohide precharge timeand the
capability to randomly change column addresses on eact
clock cycle during a burst access. For more informatior
regarding SDRAM operation, refer to the 64Mb: x4, x8, x1¢
SDRAM data sheet.

SERIAL PRESENCE-DETECT OPERATION

This module incorporates serial presence-detect (SPD)
TheSPD function isimplemented usinga2,048-bitEEPROM
This nonvolatile storage device contains 256 bytes. The firs
128 bytes can be programmed by Micron to identify the
module type and various SDRAM organization and timing
parameters. The remaining 128 bytes of storage are avail:
able for use by the customer. System READ/WRITE opera-
tions between the master (system logic) and the slave
EEPROM device (DIMM) occur via a standard IIC bus
using the DIMM's SCL (clock) and SDA (data) signals
together with SA(2:0), which provide eight unique DIMM/
EEPROM addresses.

4 Meg x 72 SDRAM DIMM
ZM25.p65 - Rev. 2/99
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MICRON

TECHNOLOGY. INC

4 MEG x 72
SDRAM DIMM

FUNCTIONAL BLOCK DIAGRAM

MT5LSDT472A (32MB)
SO# —9 L 4
DQMBO———— T DQMB4 ————— I DQMB1 ——————
DQML CS# DQML CS# DQML CS#
DQ0 -wDQO DQ32 - DQO CB0 -w-{DQO
DQ1 -+4DQ1 U0 DQ33 -w-{DQ1 U2 CB1 -wDQ1 U3
DQ2 -w4DQ2 DQ34 -w-{DQ2 CB2 -w-DQ2
bQ3 -+ DQ3 DQ35 -»DQ3 CB3 -w-{DQ3
DQ4 -w+DQ4 DQ36 w-{DQ4 CB4 -+~ DQ4
DQ5 -w-DQ5 DQ37 -1 DQ5 CB5 -w-DQ5
DQ6 -1DQ6 DQ38 -~ DQ6 CB6 -W-1DQ6
DQ7 -w-DQ7 DQ39 -w-DQ7 CB7 -w-1DQ7
DQMB1 DQMH DQMBS5 DQMH — DQMH
DQ8 -w-{DQ8 DQ40 - DQ8 —DQ8
DQ9 --{DQ9 DQ41 -+~ DQ9 —{DQ9
DQ10 -~ DQ10 DQ42 -~ DQ10 —DQ10
DQ11 - DQ11 DQ43 -w- DQ11 — DQ11
DQ12 -»{DQ12 DQ44 n{DQ12 —DQ12
DQ13 -w{DQ13 DQ45 - DQ13 —DQ13
DQ14 v DQ14 DQ46 -w-DQ14 j DQ14
DQ15 - DQ15 DQ47 -w-DQ15 DQ15
S2# L 4
DAMB2————— DOMBS ——————
DQML CS# DQML CS#
DQ16 DQO DQ48 -~{DQO
DQ17 -»4DQ1 U1 DQ49 -»-DQ1 U4
DQ18 »{DQ2 DQ50 - DQ2
DQ19 -+ DQ3 DQ51 -{DQ3
DQ20 _'WT DQ4 DQ52 -+ DQ4
DQ21 DQ5 DQ53 ~w-{DQ5
DQ22 DQ6 DQ54 -w-DQ6
DQ23 - DQ7 DQ55 - DQ7
DQMB3 DQMH DQMB7 DQMH
DQ24 --{DQ8 DQs56 -+ DQ8
DQ25 -w-{DQ9 DQ57 -~ DQ9
DQ26 -w~DQ10 DQ58 -w+DQ10
DQ27 -w-DQ11 DQ59 -wDQ11
DQ28 -w-{DQ12 DQ60 -w+DQ12
DQ29 -w+DQ13 DQ61 -w-DQ13
DQ30 -»{DQ14 DQ62 -w-DQ14
DQ31 -wDQ15 DQ63 -w-DQ15
RAS# ——————— RAS#: SDRAMs U0-U4
CAS# ——————» CAS#: SDRAMs U0-U4 Ko 3‘1’
CKEQ ——— > CKE: SDRAMs U0-U4 E us3
WE# —————— WE#: SDRAMSs U0-U4 T 10pF
A0-A11 —— > A0-A11: SDRAMs U0-U4 =
BAO-1 ——» BAO-1: SDRAMs U0-U4
- u2
Voo T SDRAMs U0-U4 CK2 Us
Vss — . SDRAMs U0-U4 150F
5
SPD £ P
scL —
- SDA
WP—~[ A0 A1 A2 CK1, CKS —q
10pF
47K T 1 I
SA0 SAt1 SA2

NOTE: All resistor values are 10 ohms.

U0-U4 = MT48L.C4M16A2TG SDRAMs

Aeg x 72 SDRAM DIMM
125.p65 - Rev. 2/99

1 1 23 Micron Technology, Inc., reserves the right to change products or specifications without notice.
= ©1999, Micron Technology, inc.




MICRON 4 MEG x 72

SDRAM DIMM
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PRELIMINARY
MlCRDN 8 MEG x 72

REGISTERED SDRAM DIMM

SYNCHRONOUS  Vowsers
For the latest full-length data sheet, please refer to the
D R AM M o D U L E Micron Web site: www.micron.com/mti/msp/htmil/
datasheet.htmi

'‘EATURES "
JEDEC-standard 168-pin, dual in-line memory module PIN ASSIGNM_ENT (Front View)
(DIMM) 168-Pin DIMM
PC100-compliant (H-25)

Registered inputs with one clock delay
Phase-lock loop (PLL) clock driver to reduce loading
Utilizes 125 MHz SDRAM components
ECC-optimized pinout
64MB (8 Meg x 72)
Single +3.3V 0.3V power supply PIN | SYMBOL | PIN | SYMBOL | PIN | SYMBOL | PIN | SYMBOL
Fully synchronous; all signals registered on positive 1 Viss 43 Vss 85 Vss 127 Vss
edge of system clock 2 | DQ0_ | 44| DNU | 8 | DQ32 | 126 | CKEO
. - 3 DO 45 S2# 87 | D@33 | 129 | RFU (S3#)
Internal pipelined operation; column address can be r bz 26 | Davez | 88 | Dos4 | 130 | DamBs
changed every clock cycle 5 | D03 | 47 | DOMB3 | 89 | DG35_| 131 | DOMBY
Internal SDRAM banks for hiding row access/ 6 Voo [ 48 | DNU | 90 | Voo | 132 |RFU(A13
precharge 7 DQ4 49 Vo 91 DQ36 133 Voo
Programmable burst lengths: 1, 2, 4, 8 or full page g ggg g? xg gg ggg; :g‘s‘ mg
Auto Precharge and Auto Refresh Modes 0 o 5 082 9 T Dose | i3 | CB6
Self Refresh Mode 11 ] D08 | 53| B3 | 95 | Da40 | 137 | ©B7
64ms, 4,096-cycle refresh 12 Vss 54 Vss 9% Vss 138 Vss
LVTTL-compatible inputs and outputs 13 DQ9 55 DQ16 97 DQ41 139 [ DQ48
Serial presence-detect (SPD) 14 | D0t0_| 56 | Doz | 98 | D42 | 140 | Da4o
o 15 DQ11 57 DQ18 99 DQ43 141 DQA50
Two-clock WRITE recovery (‘WR) version; one-clock 16 baiz T 58 T pate 00 pasd |3z posi
'WR not supported 17 | D013 | 59 | Voo | 101 DQ45 | 143 | Voo
18 Vop 60 | DG20 | 102 [ Voo 144 | DQ52
YPTIONS MARKING 79 | Dai4 | 61 | NC_ | 103| D046 | 145 | NC
Package 20 DQ15 62 NC 104 DQ47 146 NC
K 21 [o:1) 63 | RFU(CKE1) [ 105 (B4 147 REGE
168-pin DIMM (gold) G 22 | CB1 [ 64| Vs | 106] CB5 | 148 Vs
23 Vss 65 D21 107 Vss 149 DQA53
Frequency/CAS Latency* A4 NC 66 | Da22 | 108 NC 150 | DQs4
100 MHz/CL =2 (8ns, 125 MHz SDRAMs)  -10E 25 NC 67 [ DA23 | 109 NC 151 | DQS5
1 L= R 26 Vop 68 Vss 110 Voo 152 Vss
00 MHz/CL =3 (8ns, 125 MHz SDRAMs)  -10C o wer oo T Door T cass 1 ss T oase
. ) . . ) 28 | pamBo | 70 | Da2s | 112 | DQMB4 | 154 | DQ57
Jevice latency only; extra clock cycle required due to input register. 29 DOMBT 7 D026 113 | DOMB5 | 155 D058
30 S0# 72 DQ27 114 | RFU (S1#) | 156 DQ59
'EY SDRAM COMPONENT 3 | _DNU_| 73 | Ve | 15| RASF | 157 | Voo
32 Vss 74 DQ28 116 Vss 158 DQ60
IMlNG PARAMETERS 33 A0 75 DQ29 117 Al 159 D061
34 A2 76 DQ30 118 A3 160 DQ62
MODULE SPEED ACCESS SETUP HOLD 35 A4 77 D031 119 A5 161 DQ63
MARKING GRADE TIME TIME TIME 36 A6 78 Vss 120 A7 162 Vss
37 A8 79 NC 121 A9 163 NC
-10E -8E 6ns 2ns 1ns 3 | A0 | 80 | NC_ | 122| BAD | 164 | NC
-10C -8C éns 2ns ins 39 BA1 81 WP 123 | Al 165 | SAD
40 Voo 82 SDA 124 Voo 166 SA1
4 Voo 83 SCL 125 NG 167 SA2
42 CKO 84 Vob 126 | RFU (A12)| 168 Voo
NOTE: Symbols in parentheses are not used on this module but may be
used for other modules in this product family. They are for
reference only.

g x 72 Registered SDRAM DIMM 1 1 2 5 Micron Technology, inc., reserves the right to change products or specifications without notice.
10.p65 — Rev. 2/99 = ©1989, Micron Technology, Inc.
Micron is a registered trademark of Micron Technology, Inc.




MICRON

PRELIMINARY

8 MEG x 72
REGISTERED SDRAM DIMM

PART NUMBERS

PART NUMBER CONFIGURATION | SYSTEM BUS SPEED
MTOLSDT872G-10E__ 8 Meg x 72 100 MHz
MTOLSDT872G-10C__ 8 Meg x 72 100 MHz

NOTE: All part numbers end with a two-place code (not shown),
designating component and PCB revisions. Consult
factory for current revision codes. Example:
MTILSDT872G-10EB1

GENERAL DESCRIPTION

The MTILSDT872 is a high-speed CMOS, dynamic ran-
dom-access, 64MB memory organized in a x72 configura-
tion. This module uses internally configured quad-bank
SDRAMs with a synchronous interface (all signals are
registered on the positive edge of clock signal CK0).

Read and write accesses to the SDRAM module are burst
oriented; accesses start at a selected location and continue
for a programmed number of locations in a programmed
sequence. Accesses begin with the registration of an AC-
TIVE command, which is then followed by a READ or
WRITE command. The address bits registered coincident
with the ACTIVE command are used to select the bank and
row tobe accessed (BAO, BA1 select thebank, A0-A11 select
the row). The address bits registered coincident with the
READ or WRITE command are used to select the starting
column location for the burst access.

Themodule provides forprogrammable READ or WRITE
burstlengthsof1,2,4 or8locations, or full page, withaburst
terminate option. An AUTO PRECHARGE function may
be enabled to provide a self-timed row precharge that is
initiated at the end of the burst sequence.

The module uses an internal pipelined architecture to
achieve high-speed operation. This architecture is compat-
ible with the 27 rule of prefetch architectures, but it also
allows the column address to be changed on every clock
cycle to achieve a high-speed, fully random access.
Precharging onebank while accessing one of the other three
banks will hide the PRECHARGE cycles and provide seam-
less, high-speed, random-access operation.

The module is designed to operate in 3.3V, low-powei
memory systems. An auto refresh mode is provided, along
with a power-saving, power-down mode. All inputs anc
outputs are LVITL-compatible.

SDRAM modules offer substantial advances in DRAN.
operating performance, including the ability tc
synchronously burst data ata high data rate with automatic
column-address generation, the ability to interleave be
tween internal banks in order to hide precharge time, anc
the capability to randomly change column addresses or
each clock cycle during a burst access. For more informa
tion regarding SDRAM operation, refer to the 64Mb: x4, x8
x16 SDRAM data sheet.

PLL AND REGISTER OPERATION

The module can be operated in either registered modk
(REGE pin HIGH), where the control /address input signal:
are latched in the register on one rising clock edge and sen
to the SDRAM devices on the following rising clock edg:
(data access is delayed by one clock), or in buffered mod:
(REGE pin LOW) where the input signals pass through th
register /buffer to the SDRAM devices on the same clock. £
phase-lock loop (PLL) on the module is used to redrive th
clock signals to the SDRAM devices to minimize systen
clock loading (CKO is connected to the PLL, and CK1, CKl
and CK3 are terminated).

SERIAL PRESENCE-DETECT OPERATION

This module incorporates serial presence-detect (SPD;
TheSPD functionis implemented using a 2,048-bit EEPROM
This nonvolatile storage device contains 256 bytes. The firs
128 bytes can be programmed by Micron to identify th
module type and various SDRAM organizations and tim
ing parameters. The remaining 128 bytes of storage ar
available for use by the customer. System READ/WRIT]
operations between the master (system logic) and the slav
EEPROM device (DIMM) occur via astandard IIC bus usin:
the DIMM’s SCL (clock) and SDA (data) signals, togethe
withSA(2:0), which provide eight unique DIMM/EEPRON
addresses.

8 Meg x 72 Registered SDRAM DIMM
ZM10.p65 ~ Rev. 2/89
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PRELIMINARY
M':HDN 8 MEG x 72

REGISTERED SDRAM DIMM

FUNCTIONAL BLOCK DIAGRAM

RS0#
RDQMBO——— RDOMB4———
DQM Cs# DQM Cs#
DQ0 -w+DQO DQ32 DQO
DQ1 - DQi U0 DQ33+w+DQ1  US
DQ2 -w-DQ2 DQ34 -~ DQ2
DQ3 —{DQ3 DQ35-w+DQ3
DQ4 —-w-{DQ4 DQ36 -w+DQ4
DQ5 -w-DQ5 DQ37 -\ DQ5
DQ6 -wDQ6 DQ38 -w-DQ6
DQ7 -~ DQ7 DQ39 DQ7
RDQMB1 ——— ] RDOMB5 ———— [
DQM Cs# DQM CS#
DQ8 -w-DQO DQ40 - DQO
DQg -w<DQ1 Ut DQ41-w1DQ1 U6
DQ10-w-DQ2 DQ42 -+ DQ2
DQ11-w-DQ3 DQ43-w-DQ3
DQ12 DQ4 DQ44 -\~ DQ4
DQi3 DQs DQ45 w1 DQ5
DQ14 -~ DQ8 DQ46 W~ DQ6
DQ15-w1DQ7 DQ47 -w-DQ7
DQM CS#
CB0 -{DQ0
CB1-w4DQ1 U2
CB2 v+ DQ2
CB3-w-DQ3
CB4 -w-DQ4
CB5-w{DQ5
CB6 -wDQ6
CB7 -w-DQ7
RS2#
RDQMB2——— T RDQMB6 ———
DQM CS# DQM CS#
DQ16 -w-DQO DQ48 -+ DQO
DQ17 bar U3 DQ49-w+DQ1 U7
DQ18 DQ2 DQ50 -w-DQ2
DQ19--DQ3 DQ51-v+DQ3
DQ20-w-DQ4 DQ52 -w-DQ4
DQ21 - DQ5 DQ53-w-DQ5
DQ22 -w1DQ6 DQ54-w-DQ6
DQ23 -w-DQ7 DQ55 -w-{DQ7
RDQMB3———) [ RDQMB7 ———
DQM CS# DQM CSs#
DQ24 - DQO DQ56 ~w-DQO
DQ25-w-DQ1 U4 DQ57-w{DQ1 U8
DQ26 - DQ2 DQ58 -w1DQ2
DQ27 -w-DQ3 DQ59 - DQ3
DQ28 - DQ4 DQ60 W DQ4
DQ29 -w-DQ5 DQ61-w1DQ5
DQ30 -w1DQ6 DQ62 -w-{DQ6
DQ31-w+DQ7 DQ63 -w1DQ7
—
RAS# R RRAS#: SDRAMs UO-U8 SDRAM x 3
CASH E RCAS#: SDRAMs U0-UB cko SDRAM x 3
PLL
CKEO G RCKEO: SDRAMs U0-U8 222?3’4:5(: 2
WE# | RWE#: SDRAMs U0-U8 T 20pF x
AOQ-A11 s RAO-RA11: SDRAMs U0-U8 =
BAO T RBAO: SDRAMs U0-U8 CK1-CK3
BA1 E RBA1: SDRAMS U0-U8 ) L 30pF
So#, S2# RSO#, RS2# I
DQMBO-DQMB7 R RDQMBO-RDQMB7
PLL CLK Voo s wou
10K —I SDRAMs U0-US
Voo Ves —L___ . SDRAMs U0-US
REGE
7K %
L SA0 SA1 SA2
NOTE: All resistor values are 10 ohms U0-U8 = MT48LC8M8A2TG SDRAMSs
unless otherwise specified.
fleg x 72 Registered SDRAM DIMM 1 1 27 Micron Technology, Inc., reserves the right to change products or specifications without notice.
110,985 - Rev. 2/39 -
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PRELIMINARY
MICRON 8 MEG x 72

REGISTERED SDRAM DIMM

8 Meg x 72 Registered SDRAM DIMM 1 1 28 Micron Technology, Inc., reserves the right to change products or specifications without notic
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TECHNOLOGY, INC.

MICR

8,16 MEG x 72
SDRAM DIMMs

SYNCHRONOUS
DRAM MODULE

MTIOLSDT872A, MT18LSDT1672A

For the latest full-length data sheet, please refer to the
Micron Web site: www.micron.com/mti/msp/htmi/

FEATURES

PC100-compliant; includes CONCURRENT AUTO
PRECHARGE

JEDEC-standard 168-pin, dual in-line memory module
(DIMM)

Nonbuffered

ECC-optimized pinout

64MB (8 Meg x 72) and 128MB (16 Meg x 72)

Single +3.3V 10.3V power supply

Fully synchronous; all signals registered on positive
edge of system clock

Internal pipelined operation; column address can be
changed every clock cycle

Internal SDRAM banks for hiding row access/
precharge

Programmable burst lengths: 1, 2, 4, 8 or full page
Auto Precharge and Auto Refresh Modes

Self Refresh Mode

64ms, 4,096-cycle refresh

LVTTL-compatible inputs and outputs

Serial presence-detect (SPD)

Two-clock WRITE recovery (*WR) version; one-clock
*WR not supported

OPTIONS MARKING
® Package
168-pin DIMM (gold) G

¢ Frequency/CAS Latency

100 MHz/CL = 2 (8ns, 125 MHz SDRAMs)  -10E
100 MHz/CL =3 (8ns, 125 MHz SDRAMs)  -10C
66 MHz/CL =2 (10ns, 100 MHz SDRAMs)  -662

KEY SDRAM COMPONENT

TIMING PARAMETERS

MODULE | SPEED CAS ACCESS | SETUP HOLD

MARKING | GRADE [ LATENCY TIME TIME TIME
-10E -8E 2 6ns 2ns 1ns
-10C -8C 3 6ns 2ns ins
-662 -10 2 9ns 3ns 1ns

datasheet.html
PIN ASSIGNMENT (Front View)
168-Pin DIMM
(H-19; 64MB, 66 MHz), (H-23; 64MB, 100 MHz),
(H-24; 128MB)
I NI OO (O o T O]
PIN | SYMBOL | PIN | SYMBOL | PIN | SYMBOL | PIN | SYMBOL
1 Vss 43 Vss 85 Vss 127 Vss
2 DQO 44 DNU 86 DQ32 128 CKEO
3 DQ1 45 S2# 87 D033 129 S3#*
4 DQ2 46 | DQMB2 | 88 DQ34 130 | DQMB6
5 D03 47 | DAMB3 | 89 DQ35 131 | DQMB7
6 Voo 48 DNU 90 Voo 132 RFU
7 DG4 49 Voo 91 D036 133 Voo
8 DQ5 50 NC 92 DQ37 134 NC
9 D06 51 NC 93 DQ38 135 NC
10 DQ7 52 CB2 94 DQ39 136 CB6
11 D8 53 CB3 95 DQ40 137 CB7
12 Vss 54 Vss 96 Vss 138 Vss
13 DQg 55 DQ16 97 Do41 139 D48
14 DQ10 56 DQ17 98 DQ42 140 D049
15 DQ11 57 DQ18 99 D043 141 DQ50
16 DQ12 58 DQ19 100 | DQ44 142 D51
17 DQ13 59 Voo 101 DQ45 143 Voo
18 Vb 60 DQ20 102 Voo 144 DQ52
19 DQ14 61 NC 103 | DQ46 145 NC
20 DQ15 62 NC 104 DQ47 146 NC
21 CBO 63 CKE1* 105 CB4 147 NC
22 CB1 64 Vss 106 CB5 148 Vss
23 Vss 65 DQ21 107 Vss 149 DQA53
24 NC 66 DQ22 108 NC 150 DQ54
25 NC 67 D@23 109 NC 151 DQ55
26 Voo 68 Vss 110 Voo 152 Vss
27 WE# 69 D024 11 CAS# 153 DQ56
28 | DQMBO | 70 DQA25 112 | DQMB4 | 154 DQ57
29 DQMB1 71 DQ26 113 | DQMBS | 155 DQ58
30 S0# 72 DQ27 114 S1#* 156 DQ59
31 DNU 73 Voo 115 RAS# 157 Voo
32 Vss 74 DQ28 116 Vss 158 DQ60
33 A 75 D029 117 Al 159 DQ61
34 A2 76 DQ30 118 A3 160 DQ62
35 Ad 77 DQ31 119 A5 161 D063
36 A6 78 Vss 120 A7 162 Vss
37 A8 79 CK2 121 A9 163 CK3
38 A10 80 NC 122 BAO 164 NC
39 BA1 81 | NCWP** | 123 A1 165 SA0
40 Voo 82 SDA 124 Voo 166 SA1
4 Voo 83 SCL 125 CK1 167 SA2
42 CKO 84 Voo 126 RFU 168 Voo
*128MB version only **-10C/-10E versions only

, 16 Meg x 72 SDRAM DIMMs.
M07.p65 - Rev. 2/39
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MICRON

TECHNOLOGY. ING

8,16 MEG x 72
SDRAM DIMMs

PART NUMBERS

PART NUMBER CONFIGURATION | SYSTEM BUS SPEED
MTOLSDT872AG-662__ 8 Meg x 72 66 MHz
MTOLSDT872AG-10C__ 8 Meg x 72 100 MHz
MTOLSDT872AG-10E__ 8 Meg x 72 100 MHz
MT18LSDT1672AG-662__{ 16 Megx 72 66 MHz
MT18LSDT1672AG-10C__| 16 Megx 72 100 MHz
MT18LSDT1672AG-10E__[ 16 Megx 72 100 MHz

NOTE: All part numbers end with a two-place code (not shown),
designating component and PCB revisions. Consult
factory for current revision codes. Example:
MT9OLSDT872AG-10EB4.

GENERAL DESCRIPTION

The MTILSDT872A and MT18LSDT1672A arehigh-speed
CMOS, dynamic random-access, 64MB and 128MB memo-
ries organized in a x72 configuration. These modules use
internally configured quad-bank SDRAMSs with a synchro-
nous interface (all signals are registered on the positive
edge of the clock signals CK0-CK3).

Read and write accesses to the SDRAM modules areburst
oriented; accesses start at a selected location and continue
for a programmed number of locations in a programmed
sequence. Accesses begin with the registration of an AC-
TIVE command, which is then followed by a READ or
WRITE command. The address bits registered coincident
with the ACTIVE command are used to select the bank and
row tobe accessed (BAO, BA1 select thebank, A0-A11 select
the row). The address bits registered coincident with the
READ or WRITE command are used to select the starting
column location for the burst access.

Themodules provide for programmable READ or WRITE
burst lengths of 1, 2, 4 or 8 locations, or the full page, with
aburst terminate option. An AUTO PRECHARGE function

may be enabled to provide a self-timed row precharge that
is initiated at the end of the burst sequence.

The modules use an internal pipelined architecture to
achieve high-speed operation. This architecture is compat-
ible with the 2n rule of prefetch architectures, but it also
allows the column address to be changed on every clock
cycle to achieve a high-speed, fully random access.
Precharging one bank while accessing one of the other three
banks will hide the precharge cycles and provide seamless,
high-speed, random-access operation.

The modules are designed to operate in 3.3V, low-power
memory systems. An auto refresh mode is provided, along
with a power-saving, power-down mode. All inputs and
outputs are LVTTL-compatible.

SDRAM modules offer substantial advances in DRAM
operating performance, including the ability to syn-
chronously burst data at a high data rate with automatic
column-address generation, the ability to interleave be-
tweeninternalbanksin ordertohide precharge timeand the
capability to randomly change column addresses on each
clock cycle during a burst access. For more information
regarding SDRAM operation, refer to the 64Mb: x4, x8, x16
SDRAM data sheet.

SERIAL PRESENCE-DETECT OPERATION

These modules incorporate serial presence-detect (SPD).
TheSPD functionisimplemented using a 2,048-bit EEPROM.
This nonvolatile storage device contains 256 bytes. The first
128 bytes can be programmed by Micron to identify the
module type and various SDRAM organizations and tim-
ing parameters. The remaining 128 bytes of storage are
available for use by the customer. System READ/WRITE
operations between the master (system logic) and the slave
EEPROM device (DIMM) occur via a standard IIC bus
using the DIMM'’s SCL (clock) and SDA (data) signals,
together with SA(2:0), which provide eight unique DIMM/
EEPROM addresses.

8, 16 Meg x 72 SDRAM DIMMs
ZM07.065 — Rev. 2/99
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MI:HDN 8,16 MEG x 72

SDRAM DIMMs

FUNCTIONAL BLOCK DIAGRAM

MTOLSDT872A (64MB)
So#
DQMBO——— DOMB4———
DQM CS# DQM Cs#
DQO -w-{DQO DQE2 -w- DO
DQ1 DQ1 Uo DQ33-w{DQ1 U5
DQ2 -wDQ2 DQ34 - DQ2
DQ3 -wDQ3 DQ35 -{DQ3
DQ4 - DQ4 DQ36 -w- DQ4
DQ5 -w-DQ5 DQ37 - DQS
DQs --DQ6 DQ38 - DQs
DQ7 DQ7 DQ39-{DQ7
DOMB1 [ DQMBS ———
DQM CS# DQM CS#
D8 -w{DQo DQ40 -4 DQO
DQY -w{DQ1 U1 DQ41-++{DQ1  Us
DQ10 - DQ2 DQ42 -+ DQ2
DQ11-w~DQ3 DQ43 - DQ3
DQ12 | DQ4 DQ44 - DQ4
DQ13-w-DQ5 DQ45 -w-|DQ5
DQ14-{DQ6 DQ46 - DQ6
DQ15-+{DQ7 DQ47 -~ DQ7
|
DQM _CS#
CB0 -w{DQO
CB1-w-DQ1 U2
©B2 -w{DQ2
©B3-v-{DQ3
CB4-w-DQ4
CB5 v~ DQ5
CB6-+{DQ6
CB7-1{DQ7
So#
DQMB2————— DQMB6———
DOM CS# DOM CS#
DQ16 - DQO DQ48 - DQo
DQ17-w{DQ1 U3 DQ4g-w-{DQ1 U7
DQ18 -n-DQ2 DQ50 ~w- D2
DQ19 - DQ3 DQ51-w-DQ3
DQ20 | DQ4 DQ52 | D4
DQ21 - DQ5 DQ53 - DQ5S
DQ22 - DQ6 DQ54 -~ DQ6
DQ23 -+{DQ7 DQ55 - DQ7
DQMB3——— [ DQMB7 ———
DQM CS# DQM CS#
DQ24 - DQO DQ56 -+ DQO
DQ25-{DQ1 U4 DQ57-w-DQ1 U8
DQ26 -{DQ2 DQ58 ~w- D2
DQ27 - DQ3 DQ59 -DQ3
DQ28 - DQ4 DQBO -w-DQ4
DQ29 - DQ5 DQ61-+DQ5
DQ30-{DQ6 DQ62 -~ D6
DQ31 -DQ7 DQ63 -+ DQ7
RASH RAS#: SDRAMs U0-U8
D
CAS# —————> CAS#: SDRAMs U0-US 47Q gggﬁm §Dzﬁm
CKEQ ——— CKEO: SDRAMs U0-U8 CKo SDRAM [CKo SDRAM
WE# WE#: SDRAMs U0-U8 472 . SDRAM SDRAM
AO-A11 ———» AG-A11: SDRAMS U0-U8 SDRAM SDRAM
BA0 ——— BAO: SDRAMs U0-US SDRAM Sggm
BA1 —————» BA1: SDRAMs U0-US oK1 <E::<< SDRAM | o2 8
SDRAM SDRAM
Voo o — SDRAMs U0-U8 SDRAM T aapF SDRAM
Vss . SDRAMSs Uo-Us K2, OKa oK CK;
SPD Il 10pF Il 10pF
SCL— - soA =
WP~ A0 Al A2 66 MHz VERSION 100 MHz VERSIONS
iy
L sA0 SA1 SA2

NOTE: All resistor values are 10 ohms U0-U8 = MT48LC8MBA2TG SDRAMs
unless otherwise specified.

6 Meg x 72 SDRAM DIMMs 1 1 31 Micron Technology, Inc., reserves the right to change products or specifications without notice.
7.p65 ~ Rev. 2/99 = ©1999, Micron Technology, inc.



MlCRDN 8,16 MEG x 72

SDRAM DIMMs

FUNCTIONAL BLOCK DIAGRAM

MT18LSDT1672A (128MB)
so#
St#
DOMBO———¢——f————— DQMB4 -+
DaM_ CS# DaM Cs# DOM_ C&# DGM CS#
DQO DQO DQO DQ32 -w- DQ0 DQO
DQ1 -w{DQi U0 Da1 U DQ33-wADQ1 U pal Ul4
pQ2 DQ2 b2 DQ34 -w-DQ2 DQ2
D@3 :q pa3 —{pa3 DQ35 -w- DQ3 pa3
DQ4 -w-DQ4 +—{DQ4 DQ36 -w- DQ4 DQ4
DQ5 -w-DQS —Das DQ37 -w-DQ5 DQs5
DQs ::j ple’] D06 DQ38 ~w- DQ6 DQs
par DQ7 oar DQ3g -w- DQ7 paz7
DQMB1 DQMBS
DOM CS# DQM CS# DOM CS# DOM CS¥
Das zg pQo —DQo DQ40 -+ DQO :l DQO
DQ9 pal Ut Dol Uto DQ41 -w-DQ1  Us DQi U1s
DQ10-w- D2 D@z DQ42 -+~ DQ2 |—Da2
DQ11 -+ DQ3 —{pas DQ43 -+ DQ3 +—pas
DQ12-wDQ4 +—paa DQ44 -w- DQ4 [—{pa4
DQ13-+{DQ5 —Das DQ45 -~ DQ5 —bas
DQ14 - DQ6 —Dbas DQ46 - DQ6 — bQs
DQ15 - DQ7 —pa7 DQ47 -+ DQ7 —{pba7
— T '
DOM Cs# DaM CS#
CBO -1 DQO DQO
CB1-wDQ1 U2 Da1 Ut
CB2-w-DQ2 —{Da2
CB3-w-DQ3 +—Do3
CB4 - DQ4 —Daa
CB5 - DQ5 —1DQ5
CB6 - DQ6 DQ6
CB7-w-DQ7 pQz
S3#
DQMB2 o ! I paMBs +— L
DaM CS# DQM Cs¥# DOM_CS# DOM_CS#
DQ16 - DQO — Qo DQ48 -w- DQO —DQo
DQI7-w1DQ1 U3  b—DQ1 U2 DQ4g-w-DQ1 U7 DQ1 U1
DQ18 -wDQ2 a2 DQ50 -+ DQ2 DQ2
DQ19--{DQ3 —{Das DQ51 -+ DQ3 DQ3
DQ20 - DQ4 +—DQ4 DQ52 -w- DQ4 — DQ4
DQ21 - DQ5S —DQs DQ53-w-DQ5 —DQ5
DQ22 D06 l-— Dpae DQ54 -w-DQ6 —DbQsé
DQ23-w{DQ7 —ba7 DQ55-w-DQ7 o7
DOMB3 ——¢——Ff———— | DaMB7
DOM CS# DOM CS# DQM CS# bam Cs#
DQ24 ~w- DQO —{pao DQs6 Do |: DQO
DQ25-wADOT U4 | —DO1 U13 DQs7-w-DQ1 U8 DQ1 U17
DQ26-w{DQ2 DQ2 DQs8 -w-DQ2 —bQ2
DQ27 | DQ3 —pa3 DQ59 D03 +—Da3
DQ28 ~w- D4 —{Da4 DQBO - D4 k: DQ4
DQ29 --{DQs —DQs D61 -wDA5 DQs
DQ30 - DQ6 — DQs DQ62-++-|DQB \—pas
DQ31 ~»-{DA7 — a7 DQB3-w-{DQ7 par
Voo SDRAM

10K
CKE1 CKE: SDRAMSs Ug-U17 CKo
CKEQ ———— CKE: SDRAMSs U0-U8
CAS# ———— CAS#: SDRAMs U0-U17

SDRAM
RAS# ——— RAS#: SDRAMs U0-U17 SDRAM
WE# ————» WE#: SDRAMSs U0-U17 oK1 SDRAM

A0-A11 ————— AC-A11: SDRAMs U0-U17 SDRAM
BA0 —————» BAO: SDRAMSs U0-U17 iy
BA1 ———> BA1: SDRAMs U0-U17 Al
cK2 SDRAM
SDRAM
Vo0 ————— SDRAMs U0-U17 N §°,§AM
-3p
Vss SDRAMs U0-U17 ; SDRAM
SDRAM
CK3 @ SDRAM
SDRAM
L 3.3pF
SA0 SA1 SA2
NOTE: All resistor values are 10 ochms U0-U17 = MT48LCBMBA2TG SDRAMs
unless otherwise specified.
8, 16 Meg x 72 SDRAM DIMMs 1 1 32 Micron Technology, Inc., reserves the right to change products or specifications without noti
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MICRON

TECHNOLOGY. INC.

ADVANCE

16 MEG x 72
REGISTERED SDRAM DIMM

SYNCHRONOUS
DRAM MODULE

MT18LSDT1672

For the latest full-length data sheet, please refer to the
Micron Web site: www.micron.com/mti/msp/htmi/
datasheet.html

FEATURES

¢ JEDEC-standard 168-pin, dual in-line memory module

(DIMM)

PC100-compliant

Registered inputs with one-clock delay

Phase-lock loop (PLL) clock driver to reduce loading

Utilizes 100 MHz and 125 MHz SDRAM components

ECC-optimized pinout

128MB (16 Meg x 72)

Single +3.3V 0.3V power supply

Fully synchronous; all signals registered on positive

edge of PLL clock

* Internal pipelined operation; column address can be
changed every clock cycle

¢ Internal SDRAM banks for hiding row access/

precharge

Programmable burst lengths: 1, 2, 4, 8 or full page

Auto Precharge and Auto Refresh Modes

Self Refresh Mode

64ms, 4,096-cycle refresh

LVTTL-compatible inputs and outputs

Serial presence-detect (SPD)

Two-clock WRITE recovery (*WR) version; one-clock

fWR not supported

OPTIONS MARKING
* Package
168-pin DIMM (gold) G

* Frequency/CAS Latency*
100 MHz/CL = 2 (8ns, 125 MHz SDRAMs)  -10E
100 MHz/CL = 3 (8ns, 125 MHz SDRAMs)  -10C

‘Device latency only; extra clock cycle required due to input register.

KEY SDRAM COMPONENT
TIMING PARAMETERS

MODULE SPEED ACCESS SETUP HOLD

MARKING GRADE TIME TIME TIME
-10E -8E 6ns 2ns 1ns
-10C -8C 6ns 2ns 1ns

PIN ASSIGNMENT (Front View)

168-Pin DIMM
(H-26)

RNENIANN

PIN | SYMBOL [ PIN | SYMBOL | PIN | SYMBOL | PIN | SYMBOL
1 Vss 43 Vss 85 Vss 127 Vss
2 DQ0 44 DNU 86 DQ32 128 CKEO
3 pat 45 S2# 87 DQ33 129 | RFU (S3#)
4 D02 46 | DamB2 88 DQ34 130 | DQMB6
5 DQ3 47 | DOmB3 89 DQ35 131 { DQMB7
6 Vo 48 DNU 90 Voo 132 | RFU (A13)
7 D04 49 Voo 91 DQ36 133 Vop
8 DQ5 50 NC 92 DQ37 134 NC

9 DQ6 51 NC 93 D038 135 NC
10 DQ7 52 0B2 94 DQ39 136 CB6
1 DA8 53 cB3 95 DQ40 137 CB7
12 Vss 54 Vss 96 Vss 138 Vss
13 DQ9 55 DQ16 97 DQ41 139 DQ48
14 DQ10 56 DQ17 98 DQ42 140 DQ49
15 DQ11 57 DQ18 99 DQ43 141 DQ50
16 DQ12 58 DQ19 100 DQ44 142 DQ51
17 DQ13 59 Voo 101 DQ4s 143 Voo
18 Voo 60 DQ20 102 Voo 144 DQ52
19 DQ14 61 NC 103 DQ46 145 NC
20 DQ15 62 NC 104 DQ47 146 NC
21 CBO 63 | RFU(CKE1) | 105 CB4 147 REGE
22 CB1 64 Vss 106 CB5 148 Vss
23 Vss 65 D021 107 Vss 149 D@53
24 NC 66 DQ22 108 NC 150 DQ54
25 NC 67 D023 109 NC 151 DQ55
26 Voo 68 Vss 110 Voo 152 Vss
27 WE# 69 D024 11 CAS# 153 DQ56
28 | DOQMBO | 70 DQ25 112 | DQMB4 | 154 DQ57
29 | DQMB1 Yl DQ26 113 | DOMB5 | 155 DQ58
30 So# 72 DQ27 114 | RFU (S1#)| 156 DQ59
kil DNU 73 Vbp 115 RAS# 157 Voo

40 Voo 82 SDA 124 Voo 166 SAt
4 Voo 83 SCL 125 CK1 167 SA2
42 CKO 84 Vop 126 | RFU (A12) | 168 Voo

NOTE: Symbols in parentheses are not used on this module but may be

used for other modules in this product family. They are for reference only.

6 Meg x 72 Registered SDRAM DIMM
"M11.965 ~ Rev. 2/99
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MICRON

TECHNOL OGY

ADVANCE

16 MEG x 72
REGISTERED SDRAM DIMM

PART NUMBERS
PART NUMBER CONFIGURATION | SYSTEM BUS SPEED
MT18LSDT1672G-10E__| 16 Megx 72 100 MHz
MT18LSDT1672G-10C__| 16 Megx 72 100 MHz

NOTE: Ali part numbers end with a two-place code (not shown),
designating component and PCB revisions. Consult
factory for current revision codes. Example:
MT18LSDT1672G-10EB1

GENERAL DESCRIPTION

The MT18LSDT1672 is a high-speed CMOS, dynamic
random-access, 128MB memory organized in a x72 con-
figuration. This module uses internally configured quad-
bank SDRAMSs with a synchronous interface (all signals are
registered on the positive edge of clock signal CKO0).

Read and write accesses to the SDRAM module are burst
oriented; accesses start at a selected location and continue
for a programmed number of locations in a programmed
sequence. Accesses begin with the registration of an AC-
TIVE command, which is then followed by a READ or
WRITE command. The address bits registered coincident
with the ACTIVE command are used to select the bank and
row tobe accessed (BAO, BA1 select thebank, A0-A11 select
the row). The address bits registered coincident with the
READ or WRITE command are used to select the starting
column location for the burst access.

The moduleprovides for programmable READ or WRITE
burstlengthsof1,2,4 or8locations, or full page, withaburst
terminate option. An AUTO PRECHARGE function may
be enabled to provide a self-timed row precharge that is
initiated at the end of the burst sequence.

The module uses an internal pipelined architecture to
achieve high-speed operation. This architecture is compat-
ible with the 2#n rule of prefetch architectures, but it also
allows the column address to be changed on every clock
cycle to achieve a high-speed, fully random access.
Precharging one bank while accessing one of the other three
banks will hide the PRECHARGE cycles and provide seam-
less, high-speed, random-access operation.

The module is designed to operate in 3.3V, low-power
memory systems. An auto refresh mode is provided, along
with a power-saving, power-down mode. All inputs and
outputs are LVTTL-compatible.

SDRAM modules offer substantial advances in DRAM
operating performance, including the ability to syn-
chronously burst data at a high data rate with automatic
column-address generation, the ability to interleave be-
tween internal banks in order to hide precharge time, and
the capability to randomly change column addresses on
each clock cycle during a burst access. For more informa-
tion regarding SDRAM operation, refer to the 64Mb: x4, x8,
x16 SDRAM data sheet.

PLL AND REGISTER OPERATION

The module can be operated in either registered mode
(REGE pin HIGH), where the control /address input signals
are latched in the register on one rising clock edge and sent
to the SDRAM devices on the following rising clock edge
(data access is delayed by one clock), or in buffered mode
(REGE pin LOW) where the input signals pass through the
register /buffer to the SDRAM devices on the same clock. A
phase-lock loop (PLL) on the module is used to redrive the
clock signals to the SDRAM devices to minimize system
clock loading (CKO is connected to the PLL, and CK1, CK2
and CK3 are terminated).

SERIAL PRESENCE-DETECT OPERATION

This module incorporates serial presence-detect (SPD).
TheSPD functionisimplemented usinga2,048-bit EEPROM.
This nonvolatile storage device contains 256 bytes. The first
128 bytes can be programmed by Micron to identify the
module type and various SDRAM organizations and tim-
ing parameters. The remaining 128 bytes of storage are
available for use by the customer. System READ/WRITE
operations between the master (system logic) and the slave
EEPROM device (DIMM) occur via a standard IIC bus
using the DIMM's SCL (clock) and SDA (data) signals,
together with SA(2:0), which provide eight unique DIMM/
EEPROM addresses.

16 Meg x 72 Registered SDRAM DIMM
ZM11.p65 — Rev. 2/39
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ADVANCE
MlCHDN 16 MEG x 72

ooty e REGISTERED SDRAM DIMM

FUNCTIONAL BLOCK DIAGRAM
MT18LSDT1672 (128MB)

RSO#
RDQMBO—____L___J_ RDQMB4-
DQM CS# DQM CS#
DQO -w-DQo DQ32 -w+DQO
DQ1 -w4DQ1 U0 DQ33 wDQ1 U
DQ2 -w-DQ2 DQ34 ~w-1DQ2
DQ3 -w-DQ3 DQ3s -w-DQ3
LT [ 1
DQOM Cs# DAM Cs#
DQ4 -w-DQO DQ36 -w-DQO
DQ5 -w-DQ1 Ut DQ37 -w-DQ1 U10
DQ6 -w-DQ2 DQ38 -w-DQ2
DQ7 -w-DQ3 DQ39 -w-DQ3
RDQMB1 ——— I RDQMB5 ———
DQOM Cs# DQM CS#
DQ8 -w4DQo DQ40 -w~DQO
DQ8 ~w-DQ1 L2 DQ4 -{DQ1 U1
DQ10 w1 DQ2 DQ41 -w-DQ2
DQ11 -w-DQ3 DQ43 -+ DQ3
—L 1
DQM CS# DQM CS#
DQ12 -w-DQo DQ44 -w-DQO
DQ13 ~w+DQ1 U3 DQ45 -w~DQt U12
DQ14 -w-DQ2 DQ46 -w-{DQ2
BQ15 -+~ DQ3 DQ47 -w~DQ3
I I I I
DQM Cs# DOM Cs#
CBO -w~DQoO CB4 -w+DQO
CB1 -w-+DQ1 U4 CB5 -w{DQ1 U183
CB2 -wDQ2 CB6 -w{DQ2
CB3 -w-DQ3 CB7 -w{DQ3
RS2#
RDQMB2 RDQMB6——
DQM Cs# DQM CS#
DQ16 ~w-DQO DQ48 -w-DQ0
DQ17 -w4DQt U5 DQ49 -w-DQ1 U14
DQ18 -w-DQ2 DQ50 -w-DQ2
DQ19 -w-DQ3 DQs1 - DQ3
I I
DOM Cs# DQM CS#
DQ20 -w-DQO DQ52 -w-DQ0
DQ2t v+ DQ1 U DQ53 ~wDQ1 U15
DQ22 -w~+DQ2 DQ54 -w-DG2
DQ23 ~w-DQ3 DQs5 -w-DQ3
RDQMB3——— | RDQMB7 ———
DQM Cs# DGM Cs#
DQ24 -~ DQO DQs6 -w-DQO
DQ25 wDQ1 U7 DQ57 -~wADQ1 U16
DQ26 -w-DQ2 DQs8 -wDQ2
DQ27 -w-1DQ3 DQ59 -w-DQ3
I I I I
DQM CS# DQM Cs#
DQ28 -w-DQO DQB0 -w-DQO
DQ29 -w~DQ1 U8 D@61 -w-DQY U17
DQ30 - DQ2 0Q62 -w-DQ2
DQ31 -w-DQ3 D@63 -w-DA3
RAS# R RRAS#: SDRAMs U0-U17
CASH E RCAS#: SDRAMs U0-U17 SDRAM x4
. x
CKEO G RCKEO: SDRAMs U0-U17 SDRAM x4
WE# 1 RWE#: SDRAMs U0-U17 SDRAM x 4
A0-A11 s RA0-RA11: SDRAMs U0-U17  CKO PLL SDRAM x 4
BAO T RBAO: SDRAMSs U0-U17 SDRAM x 2
A1 RBA1: SDRAMS U0-U17 T 20°F REGISTER x2
So#, S2# E RSO#, RS2# B
DQMBO - DQMB7 R RDQMBC - RDQMB7 CK1-CK3 —w
10K 30pF
I
Voo =
REGE
PLL CLK V?F())L—- Voo ———— SDRAMs U0-U17
47K { Vss ——+ SDRAMs U0-U17
L SA0 SA1 SA2
NOTE: All resistor values are 10 chms U0-U17 = MT48LC16M4A2TG SDRAMs
unless ctherwise specified.
8 Meg x 72 Registered SDRAM DIMM Micron Technology, Inc., reserves the right to change products or specifications without notice.
M11.p65 ~ Rev. 2/89 1 - 1 35 ©1999, Micron Technology, Inc.
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ADVANCE
MI:HDN 32 MEG x 72

REGISTERED SDRAM DIMM

SYNCHRONOUS - VMmstsbreer
For the latest full-length data sheet, please refer to the .
D R AM M 0 D U L E Micron Web site: www.micron.com/mti/msp/htmi/
datasheet.html

FEATURES PIN ASSIGNMENT (Front Vi
ront View
» JEDEC-standard 168-pin, dual in-line memory module . ( )
(DIMM) 168-Pin DIMM
» PC100-compliant (H-26)
» Registered inputs with one-clock delay
» Phase-lock loop (PLL) clock driver to reduce loading
» Utilizes 125 MHz SDRAM components
» ECC-optimized pinout
» 256MB (32 Meg x 72)
» Single +3.3V 0.3V power supply
» Fully synchronous; all signals registered on positive PIN | SYMBOL | PIN | SYMBOL | PIN | SYMBOL | PIN | SYMBOL
dee of PLL clock 1 Vss 43 Vss 85 Vss 127 Vss
edge - Cl . 2 D0 | 44 | DNU_| 86 | DQ32 | 128 | CKEO
» Internal pipelined operation; column address can be 3 Dal_ | 45 | Sof 87 | D033 | 129 | NC(S3#)
changed every clock cycle 4 D02 | 46 | DOMB2 | 8 | D034 [ 130 [ DQMBS
» Internal SDRAM banks for hiding row access/ 5 D3 | 47 | DOMB3 | 89 | DQG35 | 131 | DOMB7
precharge 6 Voo 48 DNU 90 Voo 132 | NC (A13)
7 D04 49 Voo 91 DQ36 133 Voo
» Programmable burst lengths: 1, 2, 4, 8 or full page 3 D05 50 NG 92 | Dazr | 12 NC
» Auto Precharge and Auto Refresh Modes 9 D06 51 NC 93 | Da38 | 135 NC
» Self Refresh Mode 10 DQ7 52 CB2 94 DQ39 136 CB6
» 64ms, 4,096-cycle refresh 11 | Do | 53 | CB3 | 9 | Dodo | 137 | CB7
» LVTTL-compatible inputs and outputs 12 Ves 541 Vs 9% Vos | 138 | Ves
 Serial presence-detect (SPD) 13 DQ9 | 55 | DQ16 | 97 | DQ41 | 139 | D048
erial p €-aetec . 14 | _D0i0_| 66 | Dai7_| 98 | Do42 | 140 | D49
» Two-clock WRITE recovery (tWR) version; one-clock 15 DQ11 57 DQ18 99 DQ43 141 DQ50
tWR not supported %6 | Doz | 58 | DQi9 | 100 | D044 | 142 | DOSt
17 | DQ13 | 58 | Vm 101 | D045 | 143 | Voo
18 Voo 60 DQ20 102 Voo 144 D052
JPTIONS MARKING 19 DQ14 61 NC 103 DQ46 145 NC
’ Package 20 | Dats | 62 NC 104 | D047 | 146 [ NC
168-pin DIMM (gold) G 21 CBO | 63 |NC(CKET)| 105 | CB4 | 147 | REGE
22 CB1 64 Vss 106 CB5 148 Vss
» Frequency/CAS Latency* 23 Vss 65 | DQ21 | 107 | Vss | 149 | DOS3
100 MHz/CL =2 (8ns, 125 MHz SDRAMs)  -10E N T e L
100 MHz/CL = 3 (8ns, 125 MHz SDRAMs)  -10C %6 Voo 68 Vss 110 Voo 152 Vs
100 MHz/CL = 3 (8ns, 125 MHz SDRAMs)  -10B 27 | WE# | 69 | Daed | 111 | CAS# | 153 | D056
28 | DQMBO | 70 DQ25 112 | DQMB4 | 154 DQ57
Device latency only; extra clock cycle required due to input register. 29 | bamB1 | 7T DQ26 113 | DOMBS | 155 D@58
30 So# 72 DQ27 114 | NC (S1#) | 156 DQ59
A DNU 73 Voo 115 RAS# 157 Vo
CEY SDRAM COMPONENT 32 Vss 74 DQ28 116 Vss 158 DQ60
FMMING PARAMETERS 33 A0 75 | pa29 [ 117 Al 159 | DOst
34 A2 76 DQ30 118 A3 160 D062
MODULE | SPEED | CAS | ACCESS | SETUP | HOLD I B s Lo B
MARKING | GRADE | LATENCY | TIME TIME TIME 37 A8 79 k2 121 29 163 K3
-10E -8E 2 6ns 2ns 1ns 38 A10 80 NC 122 BAO 164 NC
10B-10C | -8B/-8C 3 Bns 2ns ns 39 | BAI | 81 | Wp | 123| A1 | 165 | GAO
40 Vo 82 SDA 124 Voo 166 SA1
4 Voo 83 SCL 125 CK1 167 SA2
42 CKO 84 Voo 126 | NC (A12) | 168 Voo
NOTE: Symbols in parentheses are not used on this module but may be
used for other modules in this product family. They are for reference only.

2 Meg x 72 Registered SDRAM DIMM 1 1 37 Micron Technology, inc., reserves the right to change products or specifications without noftice.
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MICRON

TECHNOLOGY. INC

ADVANCE
32 MEG x 72

REGISTERED SDRAM DIMM

PART NUMBERS
PART NUMBER CONFIGURATION | SYSTEM BUS SPEED
MT18LSDT3272G-10E__| 32 Meg x 72 100 MHz
MT18LSDT3272G-10C__| 32 Meg x 72 100 MHz
MT18LSDT3272G-10B__| 32 Meg x 72 100 MHz

NOTE: All part numbers end with a two-place code (not shown),
designating component and PCB revisions. Consult
factory for current revision codes. Example:
MT18LSDT3272G-10CD1

GENERAL DESCRIPTION

The MT18LSDT3272 is a high-speed CMOS, dynamic
random-access, 256MB memory organized in a x72 configu-
ration. This module uses internally configured quad-bank
SDRAMs with a synchronous interface (all signals are
registered on the positive edge of clock signal CKO0).

Read and write accesses to the SDRAM module are burst
oriented; accesses start at a selected location and continue
for a programmed number of locations in a programmed
sequence. Accesses begin with the registration of an AC-
TIVE command, which is then followed by a READ or
WRITE command. The address bits registered coincident
with the ACTIVE command are used to select the bank and
row tobe accessed (BAO, BAl select thebank, A0-A11 select
the row). The address bits registered coincident with the
READ or WRITE command are used to select the starting
column location for the burst access.

Themodule provides for programmable READ or WRITE
burstlengthsof1,2,4 or8locations, orfull page, with aburst
terminate option. An AUTO PRECHARGE function may
be enabled to provide a self-timed row precharge that is
initiated at the end of the burst sequence.

The module uses an internal pipelined architecture to
achieve high-speed operation. This architecture is compat-
ible with the 27 rule of prefetch architectures, but it also
allows the column address to be changed on every clock
cycle to achieve a high-speed, fully random access.
Precharging one bank while accessing one of the other three
banks will hide the PRECHARGE cycles and provide seam-
less, high-speed, random-access operation.

The module is designed to operate in 3.3V, low-power
memory systems. An auto refresh mode is provided, along
with a power-saving, power-down mode. All inputs and
outputs are LVITL-compatible.

SDRAM modules offer substantial advances in DRAM
operating performance, including the ability to syn-
chronously burst data at a high data rate with automatic
column-address generation, the ability to interleave be-
tween internal banks in order to hide precharge time, and
the capability to randomly change column addresses on
each clock cycle during a burst access. For more informa-
tionregarding SDRAM operation, refer to the 128Mb: x4, x8,
x16 SDRAM data sheet.

PLL AND REGISTER OPERATION

The module can be operated in either registered mode
(REGE pin HIGH), where the control/address input signals
are latched in the register on one rising clock edge and sent
to the SDRAM devices on the following rising clock edge
(data access is delayed by one clock), or in buffered mode
(REGE pin LOW) where the input signals pass through the
register /buffer to the SDRAM devices on the same clock. A
phase-lock loop (PLL) on the module is used to redrive the
clock signals to the SDRAM devices to minimize system
clock loading (CKO is connected to the PLL, and CK1, CK2
and CK3 are terminated).

SERIAL PRESENCE-DETECT OPERATION

This module incorporates serial presence-detect (SPD).
TheSPD functionisimplemented using a2,048-bit EEPROM.
This nonvolatile storage device contains 256 bytes. The first
128 bytes can be programmed by Micron to identify the
module type and various SDRAM organizations and tim-
ing parameters. The remaining 128 bytes of storage are
available for use by the customer. System READ/WRITE
operations between the master (system logic) and the slave
EEPROM device (DIMM) occur via a standard IIC bus
using the DIMM’s SCL (clock) and SDA (data) signals,
together with SA(2:0), which provide eight unique DIMM/
EEPROM addresses.

32 Meg x 72 Registered SDRAM DIMM
ZM18.p65 — Rev. 2/99
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ADVANCE
MII:FII:IN 32 MEG x 72

TEGHNOLOGY. INC REGISTERED SDRAM DIMM

FUNCTIONAL BLOCK DIAGRAM
MT18LSDT3272 (256MB)

RSO#
RDOMBO——— T RDOMB4—— ‘
DOM Cs# DOM Csi#
DQO -w-{DQO DQ32 -w-DQO
DQ1 {DQ1 U0 DQ33 -w+DQ1 U9
DQ2 -w{DQ2 DQ34 -w-{DQ2 -
DQ3 -wDQ3 DQ35 ~wDQ3
I [ [ I
DQM Cs# DQM CS#
DQ4 -w-DQO DQ36 -w-DQO0
DQ5 -wDQ1 Ut DQ37 -w-{DQ1 U10
DQ6 -w-DQ2 DQ38 -w+DQ2
DQ7 -w-DQ3 DQ39 -w+DQ3
RDQMB1 ——— | RDAQMBS ———
DQM Cs# DQM Cs#
DQ8 - DQO DQ40 - DQO
DQ9 ~w+DQ1 U2 DQ41 -wDQ1 U1
DQ10 ~w-DQ2 DQ41 ~w-DQ2
DQ11 -DQ3 DQ43 -w-{DQ3 '
| [ T I
DQM Cs# DQM CS#
DQ12 -w-DQO DQ44 - DQO
DQ13 - DQ1 U3 DQ45 w{DQ1 U12
DQ14 -~ DQ2 DQ46 - DQ2
DQ15 -w-DQ3 DQ47 ~v{DQ3
N N
DQM Cs# DQM CS#
CBO0 -w-DQO CB4 -w-{DQO
CB1 -wDQ1 U4 CcB5 -wDQ1 U13
CcB2 -w~DQ2 CB6 -w{DQ2
CB3 -wDQ3 CB7 -w{DQ3
Rs2#
RDQMB2——— I RDQMB6 ———
DQOM Cs# DQM Cs#
DQ16 -~ DQO DQ48 -w-DQO
DQ17 - DQt U5 DQ49 -w-DQ1 U14
DQ18 w1 DQ2 DQS0 -w-DQ2
DQ19 -w-DQ3 DQ51 -w-{DQ3
I I
DQM Cs# DQM CS#
DQ20 -w+DQO DQ52 -w-DQO
D21 -w4DQ1 U6 DQ53 ~w-{DQ1 U15
DQ22 w1 DQ2 DQ54 -w-{DQ2
DQ23 -w-DQ3 DQs5 -w-DQ3
RDQMB3——— | RDQMB7 ———
DQM Cs# DQM CSs#
DQ24 -~ DQO DQ56 -~ DQO
DQ2s ~w+DQt U7 DQ57 -w-DQ1 U16
DQ26 ~w-DQ2 DQ58 W~ DQ2
DQ27 - DQ3 DQ59 - DQ3
L1 [ [
DQM Cs# DQM Cs#
DQ28 -w-DQO DQ60 ~w-DQO
DQ2g ~{DQ1 U8 DQ61 -w-DQ1 V17
DQ30 v DQ2 DQ862 -w-DQ2
DQ3t - DQ3 DQ83 w1 DQ3
RAS# R RRAS#: SDRAMs U0-U17
CAS# E RCAS#: SDRAMs U0-U17
CKEO G RCKEQ: SDRAMs U0-U17 SDRAM x 4
WE# | RWE#: SDRAMs U0-U17 gg:m x :
X
AO-AT s RAO-RA11: SDRAMs U0-U17  CKO SDRAM x 4
BAO T RBAO: SDRAMs U0-U17 . SDRAM x 2
BA1 e RBA1: SDRAMSs U0-U17 T 20 REGISTER x 2
S0#, S2# RSO#, RS2#
DQMBO - DQMB7 R RDQMBO - RDQMB7 CK1-CK3 ——n
10K T 30pF
Voo =
REGE SED
PLL CLK SCL— - sDA Vop -~ SDRAMS U0-U17
WP A0 A1 A2
47K Ves L o SDRAMs U0-U17
SA0 SA1 SA2
NOTE: All resistor values are 10 ohms U0-U17 = MT48LC32M4A2TG SDRAMs
unless otherwise specified.
32 Meg x 72 Registered SDRAM DIMM 1 1 39 Micron Technology, Inc., reserves the right to change products or specifications without notice.
ZM18.p65 — Rev. 2/99 - ©1999, Micron Technology, Inc.
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ADVANCE
Ml:ﬂ N 32 MEG x 72

REGISTERED SDRAM DIMM

SYNCHRONOUS  Mretsbrezre
For the latest full-length data sheet, please refer to the .
D R AM M O D U L E Micron Web site: www.micron.com/mti/msp/htmi/
datasheet.html

FEATURES PIN ASS'GNMENT (Front View)
¢ JEDEC-standard 168-pin, dual in-line memory module 168-Pin DIMM
(DIMM) (H-27)
¢ PC100-compliant
¢ Registered inputs with one-clock delay
¢ Phase-lock loop (PLL) clock driver to reduce loading
o Utilizes 125 MHz SDRAM components
¢ ECC-optimized pinout [:] E
Y 256MB (32 Meg X 72) o ATt | e | L oo A m O
¢ Single +3.3V 0.3V power supply PIN [ SYMBOL [ PIN | SYMBOL [ PIN | SYMBOL | PIN | SYMBOL
e Fully synchronous; all signals registered on positive ! Ve 43 | Vs 8 | Ve 127 Vs
2 DQO 44 DNU 86 DQ32 128 CKEQ
edge of PLL clock 3 | Dl | 45 | S2¢ | 87 | Doas | 129 | sa#
¢ Internal pipelined operation; column address can be 2 Daz | 26 | bamBz | 8 | DQa4 | 130 | DQMmBe
changed every clock cycle 5 DQ3 47 | DOMB3 | 89 | DQ35 [ 131 | DOMB7
¢ Internal SDRAM banks for hiding row access/ 6 Voo 48 | DNU | 90 | Voo | 132 | NC(A13)
precharge 7 | DQ4 | 49 | Vo | O | DO36 | 133 | Vm
® Programmable burst lengths: 1, 2, 4, 8 or full page g ggg 2? :‘lg g§ gggg 12; xg
¢ Auto Precharge and Auto Refresh Modes 0 bar 1 & T ce2 o | Dazs | 136 | CB6
¢ Self Refresh Mode 11 D08 53 CB3 95 | DQ40 | 137 CB7
* 64ms, 4,096-cycle refresh 12 Vss 54 | Vs 9 | Vss | 138 ] Vss
¢ LVTTL-compatible inputs and outputs 18] DA9 [ 55| DAI6 | o7 BQ‘” 139 | DG4S
¢ Serial presence-detect (SPD) 14 | Dpato | 56 | DAtz | 98 042 | 140 | D049
. 15 DQA11 57 DQ18 99 DQ43 141 DQ50
¢ Two-clock WRITE recovery (‘WR) version; one-clock % 1 Doz T 58 | paie | 00 Daza | 442 | Das
YWR not supported 17 | D013 | 69 | Voo | 101 | D45 | 143 | Vm
18 Voo 60 | D020 | 102 Voo 144 | D052
19 D014 61 NC 103 DQ46 145 NC
OPTIONS MARKING 20 DQ15 62 NC 104 DQ47 146 NC
d PaCk%ge 21 CBO 63 [NC (CKE1)| 105 | CB4 147 | REGE
168-pin DIMM (gold) G 20 | CB1 | 64 | Vss | 106 B85 | 148 | Vss
23 Vss 65 DQA21 107 Vss 149 DQ53
. Frequency / CAS Latency* 24 NC 66 DQ22 108 NC 150 DQ54
100 MHz/CL = 2 (8ns, 125 MHz SDRAMs) -10E 32 \';'C gg 0323 }?g \;‘C ::; 0355
DD £ DD 88
100 MHz/CL = 3 (8ns, 125 MHz SDRAMs) -10C 7 WiF T 6o | Da2a 1111 casFk 153 | Dase
28 DQMBO 70 DQ25 112 | DOMB4 | 154 D57
*Device latency only; extra clock cycle required due to input register. 29 DOMBA il D26 113 | DQMB5 | 155 DQ58
30 SO# 72 DQ27 114 Si# 156 DQO59
KEY SDRAM COMPONENT 3 DNU 73 Voo 115 | RAS# | 157 | Voo
32 Vss 74 D028 116 Vss 158 DQ60
TIMING PARAMETERS 3 | A0 | 75 | D020 | 17| A | 150 | DOG1
34 A2 76 DQ30 118 A3 160 D062
MODULE SPEED ACCESS SETUP HOLD 35 Ad 77_| Da31 19 A5 161 Dag3
MARKING | GRADE TIME TIME TIME 36 | A6 | 78| Ve | 120] A7 | 162 | Vss
37 A8 79 | ck2 121 A9 163 | CK3
-10E -8E Bns 2ns 1ns 3 | A0 |80 | N |12 BAO | 164| NC
10C 8C Bns 2ns Tns 30 | BAI | 81 | WP | 123] Al1_| 165 | SAO
40 Voo 82 SDA 124 Voo 166 SA1
4 Voo 83 SCL 125 CK1 167 SA2
42 CKO 84 Voo 126 | NC (A12) | 168 Voo
NOTE: Symbols in parentheses are not used on this module but may be
used for other modutes in this product family. They are for reference only.

32 Meg x 72 Registered SDRAM DIMM 1 1 4 1 Micron Technology, Inc., reserves the right to change products or specifications without notice.
2ZM19.p65 — Rev. 2/99 ©1999, Micron Technology, Inc.
Micron Is & registerad trademark of Micron Technology, Inc.



MICRON

ADVANCE

32 MEG x 72
REGISTERED SDRAM DIMM

PART NUMBERS
PART NUMBER CONFIGURATION | SYSTEM BUS SPEED
MT36LSDT3272G-10E__| 32 Meg x 72 100 MHz
MT36LSDT3272G-10C__| 32 Meg x 72 100 MHz

NOTE: All part numbers end with a two-place code (not shown),
designating component and PCB revisions. Consult
factory for current revision codes. Example:
MT36LSDT3272G-10EB1

GENERAL DESCRIPTION

The MT36LSDT3272 is a high-speed CMOS, dynamic
random-access, 256MB memory organized inax72 configu-
ration. This module uses internally configured quad-bank
SDRAMs with a synchronous interface (all signals are
registered on the positive edge of clock signal CKO0).

Read and write accesses to the SDRAM module are burst
oriented; accesses start at a selected location and continue
for a programmed number of locations in a programmed
sequence. Accesses begin with the registration of an AC-
TIVE command, which is then followed by a READ or
WRITE command. The address bits registered coincident
with the ACTIVE command are used to select the bank and
row tobe accessed (BAO, BA1 select the bank, A0-A11 select
the row). The address bits registered coincident with the
READ or WRITE command are used to select the starting
column location for the burst access.

The moduleprovides for programmable READ or WRITE
burstlengthsof1,2,4 or8locations, or full page, withaburst
terminate option. An AUTO PRECHARGE function may
be enabled to provide a self-timed row precharge that is
initiated at the end of the burst sequence.

The module uses an internal pipelined architecture to
achieve high-speed operation. This architecture is compat-
ible with the 2n rule of prefetch architectures, but it also
allows the column address to be changed on every clock
cycle to achieve a high-speed, fully random access.
Precharging one bank while accessing one of the other three
banks will hide the PRECHARGE cycles and provide seam-
less, high-speed, random-access operation.

The module is designed to operate in 3.3V, low-power
memory systems. An auto refresh mode is provided, along
with a power-saving, power-down mode. All inputs and
outputs are LVTTL-compatible.

SDRAM modules offer substantial advances in DRAM
operating performance, including the ability to syn-
chronously burst data at a high data rate with automatic
column-address generation, the ability to interleave be-
tween internal banks in order to hide precharge time, and
the capability to randomly change column addresses on
each clock cycle during a burst access. For more informa-
tion regarding SDRAM operation, refer to the 64Mb: x4, x8,
x16 SDRAM data sheet.

PLL AND REGISTER OPERATION

The module can be operated in either registered mode
(REGE pin HIGH), where the control /addressinput signals
are latched in the register on one rising clock edge and sent
to the SDRAM devices on the following rising clock edge
(data access is delayed by one clock), or in buffered mode
(REGE pin LOW) where the input signals pass through the
register /buffer to the SDRAM devices on the same clock. A
phase-lock loop (PLL) on the module is used to redrive the
clock signals to the SDRAM devices to minimize system
clock loading (CKO is connected to the PLL, and CK1, CK2
and CK3 are terminated).

SERIAL PRESENCE-DETECT OPERATION

This module incorporates serial presence-detect (SPD).
TheSPD functionisimplemented using a 2,048-bit EEPROM.
This nonvolatile storage device contains 256 bytes. The first
128 bytes can be programmed by Micron to identify the
module type and various SDRAM organizations and tim-
ing parameters. The remaining 128 bytes of storage are
available for use by the customer. System READ/WRITE
operations between the master (system logic) and the slave
EEPROM device (DIMM) occur via a standard IIC bus
using the DIMM’s SCL (clock) and SDA (data) signals,
together with SA(2:0), which provide eight unique DIMM/
EEPROM addresses.

32 Mag 72 Registered SDRAM DIMM
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ADVANCE
32 MEG x 72

TECHNOLOGY. INC

REGISTERED SDRAM DIMM

FUNCTIONAL BLOCK DIAGRAM
MT36LSDT3272 (256MB)

RS1#
RSO#
RDQMBO RDQMB4
DQM CS¥ DaM DOM CSF DM CS#
DQO wDQ0 I bao DQ32 -~{DQ0 — a0
DQl {DQ1 U0 |—Dpat U8 DQ3s—w{DQ1 U8 | —pat ue7
DQ2 -w{DQ2 —DQ2 DQ34 -+{DQ2 —oa2
DQ3 ~w{DQ3 +—pas DQ35 -++{DQ3 —ba3
[ I I I [ [
DQM CS# DaM CSF DQM CS# DQM _CS#
DQ4 —~-DQO DQO DQ36 -+ DQO I —bao
DQs -+{DQ1 Ut  [—Da1 Uto DQ37 wADQ1 U19  [—{DQ1 U28
DQs ~{DQ2 t-— ba2 DQ38 v DQ2 —ba2
DQ7 -+{DQ3 +—ba3 DQ39 - DA3 —ba3
RDQMB1 RDQMB5
DQM CS? DOM CSF DOM CS# DaM CS#
Das -{DQO —bao DQ40 -+~ DD | bao
DQ9 -{DQ1 U2  |[—pat Uit DQ41w{DQ1 U20  —iDQ1 U29
DQ10 ++{DQ2 —ba2 DQ42 | DQ2 a2
DQ11 ++-DQ3 —bas DQ43 -w-{ D3 | bas
[ [ |
DaM CS¥ DQM CSF DQM CSF DQM CSF
DQ12 DGO I—bao DQ44 - DQ0 L pao
DQI3w{DQ1 U  [—Dar Utz DQ45 -~ DGt U2t —{DQ1 U30
DQ14 -w+DQ2 —{DQ2 DQ46 ~w- DQ2 —DQ2
DQ15 /D3 DQs3 DQ47 -w-DQ3 —Das
[ I [ [ [
DOM CoF DOM  CSF DOM CS# DQM _CS#
CBO -~{DQO ——bao CB4 -+-DQO |—bao
OBl —~{DQl U4 [—|pQi U13 CB5 —w{DQi U22 [—pai ust
cB2 {2 —ba2 CB6 —~{DQ2 |—baz
CB3 —{DQ3 |—bas C87 -{DQ3 —pas
RS3#
Re2#
RDQMB2 RDQMBS
DQM CSF DQM CS¥ DQM CSF DM CSF
DQ16 -+wDQ0 —pao DQ48 DO —bao
DQi71DQ1 U5  |—pat Ui4 DQ49 w{DQ1 U23 | —{DQ1 U32
DQ18 {2 a2 DQS50 - DQ2 a2
DQ19 w{0Q3 - bas DQS51 - DQ3 —bas
1 [ T [ I I
DOV CoF DQM  CS% DQM CSF DQM CS¥
D20 +DQD — Dao DQ52 D0 —oqo
pQ21 D@1 Us | —par uts DQs3 w|DQ1 U24 | —{DQ1 U3s
DQ22 -w|DQ2 I baz DQ54 - D2 —ba2
DQ23 +~Da3 —bas DQs5 -w- DA3 —bas
RDQMB3 RDQMB7
DQM CS% DOM _CSF DOM CS# DOM CS#
DQ24 -+~-{DQ0 ——pao DQs6 -+ DQ0 - Dao
Da25~{DQ1 U7 | —pat Ute DQ57 w|DQ1 U25 | —IDQ1 U3
DQ26 -w{DQ2 ——{pa2 DQ58 - D2 —ba2
DQ27 -~ D3 —Dbas DQs9 D3 —oas
I [ [ I |
DQM CS¥ DM CS¥ DQM CS¥ BQM CSk
D28 -w{DQ0 DQo DQ80 ++{DQ0 Qo
DQ29 -w{DQ1 U8 pat U17 DQ61 ~{DQ1 U26  (—IDQ1 U35
DQ30 -++{DQ2 pQ2 DQ62 ~~{D02 |—{paz
DQ31 D3 Q3 DQ63 -+~ DQ3 —{pa3
RASH R RRAS#: SDRAMs U0-U35 SDRAM x4
CAS# E RCAS#: SDRAMs U0-U35 SDRAM x 4
CKEO G RCKEO: SDRAMs U0-U35 SDRAM x 4
WE# | RWE#: SDRAMs U0-U35 SDRAM x 4
SDRAM x 4
AO-AT1 5 RAO-RA11: SDRAMs UQ-U35  CKO PLL SDRAM x4
BAO 7 RBAO: SDRAMs U0-U35 SDRAM x4
BA1 £ RBA1: SDRAMs UC-U35 I 20pF SDRAM x 4
SO#-53¢ RSO#-RS3# SDRAM x 4
DGMEO - DQMB? R RDQMBO - RDGMB? CK1-CK3 ——) REGISTER x 3
0K T 900F
Voo L
REGE
PLL OLK VoD -~ SDRAMs U0-U35

E SA0 SA1 SA2

NOTE: Al resistor values are 10 ohms
unless otherwise specified.

Vss T~ SDRAMSs U0-U35

U0-UB5 = MT48LC16M4A2TG SDRAMS

2 Meg x 72 Registered SDRAM DIMM
W19.p65 - Rev. 2/98
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ADVANCE
32 MEG x 72

SDRAM DIMM

SYNCHRONOUS  VmeLsbrsera
For the latest full-length data sheet, please refer to the -
D R AM M 0 D U L E Micron Web site: www.micron.com/mti/msp/html/
datasheet.htm|

‘EATURES .
© PC100-compliant; includes CONCURRENT AUTO PIN ASSIGNMENT (Front View)
PRECHARGE 168-Pin DIMM
JEDEC-standard 168-pin, dual in-line memory module (H-24)

(DIMM)

Utilizes 125 MHz SDRAM components
Nonbuffered

ECC-optimized pinout

256MB (32 Meg x 72)

Single +3.3V +0.3V power supply

» Fully synchronous; all signals registered on positive PIN | SYMBOL | PIN | SYMBOL | PIN | SYMBOL | PIN | SYMBOL
edge of system clock 1 Vss 43 Vss 85 | Vss | 127 [ Vss
' Internal pipelined operation; column address can be 2 DO 44 ] ONU | 8 [ DQ32 [ 128 | CKEO
changed every clock cycle 3 DQi_ | 45 | Sof | 87 | DO33 | 120 | S3#
» Internal SDRAM banks for hiding row access/ 4 Daz 46 | DomB2 | 88 | DA34 1 130 | DOMBG
3 5 DQ3 | 47 | DQMB3 | 89 | D035 | 131 | DQMB7
precharge 6 Voo 48 DNU 90 Voo i32 | RRU
» Programmable burst lengths: 1, 2, 4, 8 or full page 7 Da4 [ 49 ] Voo 91 | DA36 | 133 [ Voo
» Auto Precharge and Auto Refresh Modes 8 D5 | 50 NC 92 | DQ37 | 134 NC
» Self Refresh Mode 9 D06 51 NC 93 DQ38 135 NC
10 | DQ7 | 52 | cB2 | 94 | DO3 | 136 | CB6
' 64ms, 4,096-cycle refresh 1 | po8 | 53 | ©B3 | 95 | D040 | 137 | CB7
* LVTTL-compatible inputs and outputs T2 | Vs | 54 Vs | 96| Vss | 138 Vs
' Serial presence-detect (SPD) 13 DQ9 55 | D06 | 97 | Da41 | 139 | DQ48
» Two-clock WRITE recovery (*WR) version; one-clock 14 ¢ D010 | 56 | DQi7 | 98 | D042 | 140 | DQ49
YWR not supported 5 | DOff | 57 | D08 | 99 | D43 | 141 | D050
16 | DQi2 | 58 | DQI9 | 100 | DQ4d | 142 | DOSI
7 | DQi3_| 59 Voo | 101 | D045 | 143 | Voo
JPTIONS MARKING 18 | Ve | 60 | Da20 | 02| Voo | 144 | Dos2
» Package 19 | _Dala_ | 61 NC__| 03| DQ46 | 145 | NC
168-pin DIMM (gold) G 20 | Doi5 | 62 NC_ | 104 | D047 | 146 | NC
21 CBO | 63 | CKE1 | 105 | cB4 | 147 | NG
22 CB1 64 Vss 106 CB5 148 Vss
» Frequency/CAS Latency 23 | Vs | 65 | D021 | 107 | Vs | 149 | DQ53
100 MHz/CL = 2 (8ns, 125 MHz SDRAMs)  -10E 24 NC_ | 66 | D022 | 108 | NC__ | 150 | DQs4
100 MHz/CL = 3 (8ns, 125 MHz SDRAMs) -10C 25 NC 67 | D023 | 109 NC 151 [ DQS5
100 MHz/CL = 3 (8ns, 125 MHz SDRAMs)  -10B % | Voo |68 Ve [T0] Voo [f62] Vs
27 WE# 69 D024 111 CAS# 153 DQ56
28 | DQMBO | 70 DQA25 112 | DOMB4 | 154 DQ57
CEY SDRAM COMPONENT 29 | DOMBI | 71 | DQG26 | 113 | DaMB5 | 165 | DQss
30 | SofF | 72 | D027 | 114 | Si# | 156 | DQ59
rIMING PARAMETERS 31 | _DNU_| 73 Voo | 115 | RAS# | 157 | Voo
32 Vss 74 | D028 | 116 | Ves | 1586 | DQ6O
MODULE | SPEED CAS ACCESS | SETUP | HOLD 3 AD 75 | D029 | 117 | Al 159 | DQ61
MARKING | GRADE | LATENCY | TIME TIME TIME 34 A2 76 DQ30 | 118 A3 160 | DQ62
35 A 77 |_D031_| 119 A5 161 | DQ63
-10E -8E 2 6ns 2ns 1ns %] A6 | 78 [ Ves | 120 A7 62| Vs
-10B/-10C | -8B/-8C 3 6ns 2ns ins 37 A8 79 CK2 121 A9 163 CK3
38 A10 80 NC 122 BAO 164 NC
39 BA1 81 WP 123 Al1 165 SAO
40 Voo 82 SDA 124 Vo 166 SA1
4 Vo 83 | SCL | 125 CKI__| 167 | SA2
42 | CKO | 84 Voo | 126 | RFU_| 168 | Voo
2 Meg x 72 SDRAM DIMM Micron Technology, inc., reserves the right to change products or specifications without notice.
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MICRON

TECHHOLOGY. INC.

ADVANCE
32 MEG x 72

SDRAM DIMM

PART NUMBERS

PART NUMBER CONFIGURATION | SYSTEM BUS SPEED
MT18LSDT3272AG-10E_| 32 Meg x 72 100 MHz
MT18LSDT3272AG-10C_| 32 Meg x 72 100 MHz
MT18LSDT3272AG-10B_| 32 Meg x 72 100 MHz

NOTE: Ali part numbers end with a two-place code (not shown),
designating component and PCB revisions. Consult
factory for current revision codes. Example:
MT18LSDT3272AG-10CDA1.

GENERAL DESCRIPTION

The MT18LSDT3272A is a high-speed CMOS, dynamic
random-access, 256MB memory organized in a x72 con-
figuration. This module uses internally configured quad-
bank SDRAMSs with a synchronous interface (all signals are
registered on the positive edge of the clock signals CKO-
CK3).

Read and write accesses to the SDRAM module are burst
oriented; accesses start at a selected location and continue
for a programmed number of locations in a programmed
sequence. Accesses begin with the registration of an AC-
TIVE command, which is then followed by a READ or
WRITE command. The address bits registered coincident
with the ACTIVE command are used to select the bank and
row tobe accessed (BAO, BA1 select thebank, A0-A11 select
the row). The address bits registered coincident with the
READ or WRITE command are used to select the starting
column location for the burst access.

Themodule provides for programmable READ or WRITE
burst lengths of 1, 2, 4 or 8 locations, or the full page, with
aburstterminate option. An AUTO PRECHARGE function
may be enabled to provide a self-timed row precharge that
is initiated at the end of the burst sequence.

The module uses an internal pipelined architecture tc
achieve high-speed operation. This architecture is compat:
ible with the 2n rule of prefetch architectures, but it alsc
allows the column address to be changed on every clock
cycle to achieve a high-speed, fully random access
Precharging onebank while accessing one of the other three
banks will hide the precharge cycles and provide seamless
high-speed, random-access operation.

The module is designed to operate in 3.3V, low-power
memory systems. An auto refresh mode is provided, along
with a power-saving, power-down mode. All inputs anc
outputs are LVITL-compatible.

SDRAM modules offer substantial advances in DRAM.
operating performance, including the ability to syn-
chronously burst data at a high data rate with automatic
column-address generation, the ability to interleave be-
tweeninternalbanksinordertohide prechargetimeand the
capability to randomly change column addresses on eact
clock cycle during a burst access. For more informatior
regarding SDRAM operation, refer to the 128Mb: x4, x8, x1¢
SDRAM data sheet.

SERIAL PRESENCE-DETECT OPERATION

This module incorporates serial presence-detect (SPD)
TheSPD functionisimplemented using a2,048-bit EEPROM
This nonvolatile storage device contains 256 bytes. The firs!
128 bytes can be programmed by Micron to identify the
module type and various SDRAM organizations and tim-
ing parameters. The remaining 128 bytes of storage are
available for use by the customer. System READ/WRITE
operations between the master (system logic) and the slave
EEPROM device (DIMM) occur via a standard IIC bus
using the DIMM’s SCL (clock) and SDA (data) signals,
together with SA(2:0), which provide eight unique DIMM/
EEPROM addresses.

32 Meg x 72 SDRAM DIMM
ZM22.p65 - Rev. 2/99
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ADVANCE
32 MEG x 72

SDRAM DIMM

FUNCTIONAL BLOCK DIAGRAM

MT18LSDT3272A (256 MB)
So#
S1#
DOMBO~——¢——+————— DOMB4———¢——F———

DQM CS¥ DOM_CS# DQM CSF Bam csk
DQo -+DQO | —bco DQ32 DO I—bao
bt bt U0 [—pal U9 DQ33-{DQ1 Us  |—DO1 U4
DQ2 -w-{DQ2 |—{p2 DQ34 - DQ2 | {paz
DG3 -w-{DQ3 —{bas DQ35 -~ DQ3 | bas
DQ4 -w{DQ4 Da4 DQ36 -1 DQ4 |—bas
DQs -wDQ5 E Dpas DQ37 -+ DQ5 |—bas
DQ6 D6 Das DQ38 -+~{DQ6 | bas
DQ7 —{DQ7 —pa7 DQ39 ++DO7 pQ7

DQMB1 [ DOMBS ——¢——f——————y) [

BaM _CS# DOM~ CS# DQM Cs# BaM_ CS#
DG8 —w-DQO —{bao DQ40 -~|DQO I—bao
DQ? w4{DQ1 U1  |—{DQ1 uto DQ41-w{DQ1 Us  —DQ1 Uls
DQ10-w-DQ2 —paz DQ42 D02 I—ba2
DQ11-w{DQ3 —pas DQ43 ++{DO3 —bas
DQ12-w-DQ4 |—\bas DQ44 -+~ DQ4 +—bas4
DQ13-w-{DQ5 |—\bas DQ45-++{DQS5 I Das
DQ14-w-{DQ6 —bas DQ46-+-|DQS —Das
DQ15-w-{DQ7 |- paz DQ47-++DQ7 —paz

T T
T
DM CS# DOM_CS#
CBO ++|DQO Dpao
CB1-w{DQI U2 pat Uit
CB2-wDQ2 |—{ba2
€B3-w{DQ3 —bas
CB4 - DQ4 |—{pas
CB5 D05 |—{bas
©B6 D06 |—{pas
CB7-w{DQ7 pa7
sa#
Dame2 ’ DQMB6 o )

DOM CS# DOM CS# DOM CSF DM CSF
DQ16-1-DQO —{pao DQ48 - DQO —{pao
DQ17-w+DQ1 U3  |—{DQ1 U2 DQ49-~DQ1 U7 |—Da1 U6
DQ18 D02 —ba2 DQ50 - DQ2 — baz
DQ19-DQ3 —ba3 DQ51 - DQ3 —{pa3
DQ20-w-DQ4 —Dba4 DQ52 - D4 —bas
DQ21-DQS5 —pas DQ53 -+ DQ5 —bas
DQ22 - DQ6 —Das DQ54 - DQ6 —Das
DQ23-w-DQ7 a7 DQ55 - DQ7 —{par

DOMB3———¢—————— DOMB7——¢—————— |

DM CS# DM CS# DM CSF DaM CS#
D@24 -+ DQO DGO DQ56 -~ DQO — o
DQ25-+{DQ1 U4 pat uis DQ57-~DQ1 U8 |—Da1 u17
DQ26 - DQ2 Da2 DQ58 --|DQ2 | —baz
DQ27 -+ DQ3 DQ3 DQ59--]DQ3 | —baa
DQ28 - DQ4 DQ4 DQBO - DQ4 —ba4
DQ29 - DQ5 Das DQ61 - DQS | —pas
DQ30 -+ DQ6 DQs DQ62 -+~ DQ6 —base
DQ31 -+ DQ7 b7 D@63+~ DQ7 pa7

SDRAM
SDRAM
SDRAM

Voo

cKet —X OKE: SDRAMs US-U17 cKo
CKEO ———» CKE: SDRAMSs U0-U8 iy
CAS# ——» CAS#: SDRAMs U0-U17 DRAM
RAS# ——~ RAS#: SDRAMS UO-U17 SDRAM

WE# ———» WE#: SDRAMs UO-U17 K ww_[i SDRAM

AQ0-A11 —— A0-A11: SDRAMs U0-U17 SDRAM

BA0 —————— BAO: SDRAMs U0-U17 :g:m
BA1 ——————> BA1: SDRAMs U0-U17
SDRAM
coKe SDRAM
Voo ————= SDRAMs U0-U17 SDRAM
Ves L. SDRAMs U0-U17 L 3.3pF

SDRAM
SDRAM

.
oL o ”‘"‘E; SDRAM
- SDA SDRAM

WP
3.3pF

47K 5 ; %

L SAO SA1 SA2

NOTE: Al resistor values are 10 ohms U0-U17 = MT48LC16MBA2TG SDRAMs

unless otherwise specified.
! Mag x 72 SDRAM DIMM 1 1 47 Micron Technology, inc., reserves the right to change products or specifications without notice.
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32 MEG x 72
MICRON SDRAM DIMM
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ADVANCE
M"::F:' N 64 MEG x 72

TECHNOLOGY. INC. REGISTERED SDRAM DIMM

SYNCHRONOUS  Mressores:
For the latest full-length data sheet, please refer to the -
D R AM M 0 D U L E Micron Web site: www.micron.com/mti/msp/htmi/
datasheet.html

‘EATURES "

' JEDEC-standard 168-pin, dual in-line memory module PIN ASSIGNM_ENT (Front View)
(DIMM) 168-Pin DIMM

» PC100-compliant (H-27)

Registered inputs with one-clock delay

Phase-lock loop (PLL) clock driver to reduce loading

Utilizes 125 MHz SDRAM components

ECC-optimized pinout

512MB (64 Meg x 72)

Single +3.3V +0.3V power supply

Fully synchronous; all signals registered on positive

SYMBOL | PIN | SYMBOL | PIN | SYMBOL

=
=
(%]
=
=
@
=]
2
=2
=

1 Vss 43 Vss 85 Vss 127 Vss
edge of PLL clock A 2 | _Doo_| 44| ONU | 86 | D032 | 128 | ckeo
' Internal pipelined operation; column address can be 3 DQ1 5 S0# 87 | Da33 | 129 S3F
changed every clock cycle 4 D2 | 46 | DOMB2 | 88 | D034 | 130 | DQMB6
» Internal SDRAM banks for hiding row access/ g '3/03 2; ngs gg 0835 12; I\?Cﬁ(hz?;)
DD DD
precharge 7 | Doa | 49| Voo | o1 | D03 | 133 ] Voo
» Programmable burst lengths: 1, 2, 4, 8 or full page 8 D05 50 NG % | paar |14 NG
» Auto Precharge and Auto Refresh Modes 9 DQ6 51 NC 93 | Da38 | 135 NC
» Self Refresh Mode 10 DQ7 52 CB2 94 | D039 | 136 | CB6
) 64ms/ 4’096-Cycle refresh 11 DQ8 53 CB3 95 DQ40 137 CB7
. : 12 Vss 54 Vss 96 Vss 138 Vss
» —
) ]S“ ) IIL Compangle mpg;fDand outputs 13 | Do | 55 | Daie | 97 | Dol | 139 | D048
erial presence-detect (SPD) ) 14 | D010 | 56 | Dai7 | 95 | DQ42_| 140 | _DQdg
» Two-clock WRITE recovery (*WR) version; one-clock 15 DOl 57 | DQ18 99 D043 | 141 DQ50
fWR not supported 16 | DQ12 | 58 | DQ19 [ 100 | DO44 | 142 | DQS1
17 DQ13 59 Vop 101 DQ45 143 Vop
18 Vo 60 DQ20 102 Voo 144 DQ52
:)PTIONS MARKING 19 DQ14 61 NC 103 DQ46 145 NC
' PaCkage 20 DQ15 62 NC 104 DQ47 146 NC
168-pin DIMM (gold) G 21 | CBO | 63 |NC(CKE1)| 105 | GCB4 | 147 | REGE
22 CB1 64 Vss 106 CB5 148 Vss
» Frequency/CAS Latency* 23 Vss 65 | D021 | 107 | Vss | 149 | DQ53
100 MHz/CL = 2 (8ns, 125 MHz SDRAMs)  -10E o o
100 MHz/CL = 3 (8ns, 125 MHz SDRAMs)  -10C % Voo &8 Vs 01 Voo B2 | Vss
100 MHz/CL = 3 (8ns, 125 MHz SDRAMs)  -10B 27 WE# 69 | D@24 | 111 [ CAs# | 153 | DQ56
28 DQMBO 70 DQ25 112 | DOMB4 | 154 DQ57
Device latency only; extra clock cycle required due to input register. 29 | DamB1 | 71 DQ26 113 | DOMB5 | 155 | DQ58
30 SO# 72 DQ27 114 S1# 156 DQ59
31 DNU 73 Vop 115 RAS# 157 Voo
KEY SDRAM COMPONENT 32 Vss 74 DQ28 116 Vss 158 DQ60
NMMING PARAMETERS 33 A0 75 | D029 | 117 | Al 159 | DQ61

34 A2 76 DQ30 118 A3 160 DQ62

MODULE | SPEED | CAS | ACCESS | SETUP | HOLD Sl N D\?fs‘ - ﬁ? e D\‘}s‘f
MARKING | GRADE | LATENCY | TIME | TIME | TiME Y e e R
-10E -8E 2 éns 2ns ins 38 A10 80 NC 122 BAQ 164 NC
-10B/-10C | -8B/-8C 3 6ns 2ns 1ns 39 BA1 81 wp 123 A1 165 SA0

40 Voo 82 SDA 124 Vo 166 SA1
4 Voo 83 SCL 125 CK1 167 SA2
42 CKo 84 Voo 126 | NC (A12) | 168 Vop

NOTE: Symbols in parentheses are not used on this module but may be
used for other modules in this product family. They are for reference only.

4 Meg x 72 Registerad SDRAM DIMM 1 1 4 Micron Technology, Inc., reserves the right to change products or specifications without notice.
‘M17.p65 — Rev. 2/98 9 ©1999, Micron Technology, Inc.
Micron is a registered trademark of Micron Technolegy, inc.



MICRON

TECHNOLOGY. ING

ADVANCE

64 MEG x 72
REGISTERED SDRAM DIMM

PART NUMBERS

PART NUMBER CONFIGURATION | SYSTEM BUS SPEED
MT36LSDT6472G-10E__ | 64 Megx 72 100 MHz
MT36LSDT6472G-10C__| 64 Megx 72 100 MHz
MT36LSDT6472G-10B__| 64 Meg x 72 100 MHz

NOTE: All part numbers end with a two-place code (not shown),
designating component and PCB revisions. Consuit
factory for current revision codes. Example:
MT36LSDT6472G-10CD1

GENERAL DESCRIPTION

The MT36LSDT6472 is a high-speed CMOS, dynamic
random-access,512MB memory organized ina x72 configu-
ration. This module uses internally configured quad-bank
SDRAMs with a synchronous interface (all signals are
registered on the positive edge of clock signal CKO).

Read and write accesses to the SDRAM module are burst
oriented; accesses start at a selected location and continue
for a programmed number of locations in a programmed
sequence. Accesses begin with the registration of an AC-
TIVE command, which is then followed by a READ or
WRITE command. The address bits registered coincident
with the ACTIVE command are used to select the bank and
row tobeaccessed (BAO, BA1lselect thebank, A0-A11 select
the row). The address bits registered coincident with the
READ or WRITE command are used to select the starting
column location for the burst access.

Themodule provides for programmable READ or WRITE
burstlengthsof1,2,4 or 8 locations, or full page, with aburst
terminate option. An AUTO PRECHARGE function may
be enabled to provide a self-timed row precharge that is
initiated at the end of the burst sequence.

The module uses an internal pipelined architecture to
achieve high-speed operation. This architecture is compat-
ible with the 27 rule of prefetch architectures, but it also
allows the column address to be changed on every clock
cycle to achieve a high-speed, fully random access.
Precharging onebank while accessing one of the other three
banks will hide the PRECHARGE cycles and provide seam-
less, high-speed, random-access operation.

The module is designed to operate in 3.3V, low-powei
memory systems. An auto refresh mode is provided, along
with a power-saving, power-down mode. All inputs anc
outputs are LVTTL-compatible.

SDRAM modules offer substantial advances in DRAM
operating performance, including the ability to syn-
chronously burst data at a high data rate with automatic
column-address generation, the ability to interleave be-
tween internal banks in order to hide precharge time, and
the capability to randomly change column addresses or
each clock cycle during a burst access. For more informa-
tionregarding SDRAM operation, refer to the 128Mb: x4, x8,
x16 SDRAM data sheet.

PLL AND REGISTER OPERATION

The module can be operated in either registered mode
(REGE pin HIGH), where the control /address input signals
are latched in the register on one rising clock edge and sent
to the SDRAM devices on the following rising clock edge
(data access is delayed by one clock), or in buffered mode
(REGE pin LOW) where the input signals pass through the
register/buffer to the SDRAM devices on the same clock. A
phase-lock loop (PLL) on the module is used to redrive the
clock signals to the SDRAM devices to minimize system
clock loading (CKO is connected to the PLL, and CK1, CK2
and CK3 are terminated).

SERIAL PRESENCE-DETECT OPERATION

This module incorporates serial presence-detect (SPD).
TheSPD functionisimplemented using a2,048-bit EEPROM.
This nonvolatile storage device contains 256 bytes. The firs
128 bytes can be programmed by Micron to identify the
module type and various SDRAM organizations and tim-
ing parameters. The remaining 128 bytes of storage are
available for use by the customer. System READ/WRITE
operations between the master (system logic) and the slave
EEPROM device (DIMM) occur via a standard IIC bus
using the DIMM's SCL (clock) and SDA (data) signals,
together with SA(2:0), which provide eight unique DIMM/
EEPROM addresses.

64 Meg x 72 Registered SDRAM DIMM
ZM17.p65 — Rev. 2/99
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ADVANCE
64 MEG x 72

REGISTERED SDRAM DIMM

FUNCTIONAL BLOCK DIAGRAM
MT36LSDT6472 (512MB)

RSt#:
RS0#

ADGMB)———— RDQMB4
DQM CS# DOM CS¥ DM C5# DOM CS#
DQO ++1DQO +—{pao DQ32 -1 BQO I boo
Dal w|DQt U0 [—{DQ1 Ue DQ33 DA U8 —{DQ1 U27
DQ2 -w-DQ2 —DQ2 DQ34 - DQ2 —DQ2
DQ3 - DQ3 +—{pa3 DQ35 -+ DQ3 —{pas
[ I [ I | [ |
BOM CSH DGM_CS¥ DOV GSF BOM CS#
DQ4 -w-DQO DQo DQ36 -w-DQ0 DQo
DQs M Dot U1 ~—DQ1 U10 DQ37 -»DQ1 U19 pQ1 u28
DO6 ~DQ2 —{pa2 DQ38 ~w|DQ2 a2
DQ7 +DQ3 —{pas DQ39 -+|DQ3 a3
RDQMB1 RDQMBS
DOM CS# QM CS# DOM C5# GOM CSF
DQ8 ++{DQO DQo DQ40 DO |—{pao
DA ~-DQ1 U2 DQt Ut DQ4t -w{DQ1 U20 | —{pQt u2e
DQ10 -w-DQ2 DQ2 DQ42 -~ DQ2 :] DQ2
DQ11 -w{DQ3 a3 DQ43 - DQ3 a3
I [ I [ [ |
DQM CS# DQM CS# DQM CS# DQM CS#
DQ12 ++1DQ0 | —{pao DQ44 -+ DQO —|pao
DQ13-w{DQ1 U3  |—{DQ1 Uiz DQ45 +w{DQ1 U2t [—{DQ1 Us0
DQi4 -wDQ2 t DQ2 DQ46 - DQ2 —DbQ2
DQ15 ++DQ3 Da3 DQ47 -w{DQ3 —bas
[ I [ [ [ T [ 1
DOV CSF BOM CSH DOV Co# BOM CS#
€80 —w{DQO +—Dpao CB4 -w{DQO |—{oao
cB1 -w|pal Us —|pat uts CB5 -w{DQ1 U22  [—DQ1 U3t
CB2 -w{DQ2 | —{ba2 CB6 -w{DQ2 —{pa2
CB3 -DQ3 |—{oas c87 -w|pas —{pa3
Rs2#
RDOMB2 | RDQMBG
DQM CSF DOV CS¥ DOM Cs# BOM CS#
DQ16 -»{DQO —{DQo DQ4s DQO —{DQ0
DQi7 DAl US  |—{DQat Ut DQ49 ~DQ1 U23  [—{Dai us2
DQ18 ++DQ2 — a2 DQ50 D02 —{pa2
DQ19 -+ DQ3 —bas Q51 +|Da3 |—pas
[ 1 [ [ | I
BOM ™ CS# BN CSF BOM CoF DOM CS¥
DQ20 ~-{DQO L —{bao DQS52 ] DQO I—{bao
D21 -vADQ1 U6  |—DQ1 U1s DQS3-w{DQ1 U24  —{DQ1 Uss
DG22 w1 DQ2 —{pa2 DQ54 -w-DQ2 |—{paz
DQ23 +DQ3 —{pas DQS5 - DQ3 —{pas
RDQMB3 RDQMB7
DQM CS# DOM CSH DM Cs# DM CSF
DQ24 -~ DQO —DQO DQ56 - DQO —{DQe
DQ25 wADQ1 U7 —{DQ1 U16 DQS7 w|DQ1 U25  |—{DQ1 U4
DQ26 -+ DG2 —|pa2 DQS8 - DQ2 —ba2
DQ27 -»-{DQ3 —1DQ3 DQ59 -w-DQ3 —{DQ3
I I | [ [ [
DM CSF 5GM CSF BOM Cs# DQM CSF
DQ28 -+ DQo Do DQBO - DQO DQo
pa2s wvpal U8 [ —ipat U1z QS wiDQ1 U2 bt uss
DQ30 | DG2 \—{pa2 DQ62 -{DQ2 a2
DQ31 D3 I—{pa3 DQ63 4 DQ3 Da3
RAS# R RRAS#: SDRAM U0-U35 SDRAM x4
casH E RCAS#: SDRAMs U0-U35 SDRAM x 4
CKEO G RCKEO: SDRAMs U0-U35 SDRAM x4
WE# X RWE#: SDRAMs U0-U35 SDRAM x4
AO-ATT s RAC-RAT1: SDRAMs UO-U35  CKO PLL eV
BAO 7 RBAQ: SDRAMs U0-U35 - SDRAM x4
BA1 e RBA1: SDRAMSs U0-U35 T SDRAM x4
S0#-83# RSO#-RS3# SDRAM x 4
DQMBO - DaMB? R RDQMBO - RDQMB? CKI1-CK3 —we REGISTER X3
10K T 80pF
Voo =
REGE
PLL CLK Voo o SDRAMSs Uc-U3s

vss T . SDRAMs U0-U35

SAO SA1 SA2

-

NOTE: Al resistor vaiues are 10 ohms. U0-U36 = MT48LC32M4A2TG SDRAMs

uniess otherwise specified.

54 Meg x 72 Registered SDRAM DIMM
ZM17.p65 - Rev. 2/99
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ADVANCE

64 MEG x 72
REGISTERED SDRAM DIMM

64 Meg x 72 Registered SDRAM DIMM 1 1 5 2 Micron Technology, Inc., reserves the right to change products or specifications without notice.
ZM17.p65 — Rev. 2/99 - ©1999, Micron Technalogy, inc.



MICRON

TECHNOLOGY. INC

ﬁ@ %&ﬁ@& @iﬁgﬁ&m HERBANE IS RN IR B U RGN GRS A BRI R A SRR R R R B S
SQRAM EER SRR R R SRR s L R T R R R T A TR TR R I R TR R TR R SRR R
%&R&&% LR R R R R R R R R R R R R R T A R Y
%@@ @ﬁ&m REEEERESR EEH AN R B BN AR RN P RN RN NI NS RO E BN R AN AN AR BB R E s
g??ﬁg @ &?@ EHBHHEBEE RSN AC I RH IR LA DB SRR S UR VBT T ORI A B RS BN SR E R R
SDRAM DiMI
SGRAM SODIMM NSNS NSNS RN NN NSNS NN NN NS NN NN EASREEENEENEEEN
DRAM DIMM/SODIR

ek

H

b ok
h - o
=)

s

T

5
o
E]

Eﬂ»'«‘é.z
]
e
&

"y
Pt

& Oy
W&é& %ﬁ

M HHRHEEH ARV N ARSI A AR BT U RN BB R R IR RS

-
o1 O
(A

=

%
Eoe
EH
EY
e

BEFAUFNBIAVIID SRS HRVA RGO R B AR B s R Y




MICRON

TECHNOLOGY. INC.

. SGRAM SODIMM PRODUCT SELECTION GUIDE

Memory Part Clock Access Package/No. of Pins

Configuration | Voltage | Number Frequency (MHz) | Time (ns) SODIMM Page
256K x 64 3.3V | MT2LG25664H 125, 100, 83 6,6.5,9 144 1-153
256K x 64 3.3V | MT2LG25664KH | 125, 100, 83 6,6.5,9 144 1-153
512K x 64 3.3V | MT4LG51264H 125, 100, 83 6,6.5,9 144 1-153
512K x 64 3.3V | MT4LG51264KH | 125, 100, 83 6,6.5,9 144 1-153




MICRON 256K, 512K x 64

SGRAM SODIMMs

SYNCHRONOUS MT2LG25664(K)H, MT4LG51264(K)H
3 R APH ICS R AM SO DI M M For the latest full-length data sheet, please refer to the -

Micron Web site: www.micron.com/mti/msp/html/
datasheet.html

'EATURES .
JEDEC pinout in a 144-pin, small-outline, dual in-line PIN ASSIGNMENT (Front View)
memory module (SODIMM) _Di - .
2MB (256K x 64) and 4MB (512K x 64) 144-Pin Sn:a;!l Zagt""e DIMM
Fully synchronous; all signals registered on positive (I- 6: 4MB)
edge of system clock (-6; )
Single +3.3V +0.3V power supply
LVTTL-compatible inputs and outputs
Internal pipelined operation; column address can be
changed every clock cycle
Programmable burst lengths: 1, 2, 4, 8 or full page
Block Write and Write-Per-Bit Modes
Independent byte operation via DQMO0-DQM7 PIN | FRONT | PIN | BACK | PIN | FRONT | PIN | BACK
f;‘r‘;‘; I;rgiazgslggfizﬁo Refresh Modes 1 Vss 2 | Vss | 73 |NCICLKI® | 74 | CLKO
s 1 Ue% 3 | D063 | 4 | Da62 | 75 Voo 76 Voo
Optional serial presence-detect (SPD) 5 [ post | 6 | Daeo | 77 | RSVD | 78 [ RSVD
7 | D059 | 8 | DQs8 | 79 | NC(A11) | 80 | NC(AI0)
JPTIONS MARKING 9 | D057 | 10 | DQs6 | 81 | BAO(A9) | 82 A8
Frequency 1 Voo 12 Voo 83 A7 84 A6
13 | DO55 | 14 | D054 | 85 Vss 86 Vss
125 MHz -25 15 | DQ53 | 16 | D052 | 87 A5 88 A
100 MHz -10 17 | Dos1 | 18 | Doso | 89 | A3 W | A2
83 MHz -83 19 DQ49 20 DQ48 91 Al 92 AD
SPD 21 Vss 22 Vss 93 Voo 94 Vop
. 23 | DQMB7 | 24 | DOMB6 | 95 | D@31 | 96 | DQ30
With SPD None 25 | DaMB5 | 26 | DaMB4 | o7 | D029 | 98 | Daxs
Without SPD K 27 Vop 28 Voo 99 | Dpa27_ | 100 | D026
29 | DQ47 | 30 | Da46 | 101 | D025 | 102 | DO24
Package
X 31 | D045 | 32 | DQ44 | 103 | Vss | 104 | Vss
144-pin SODIMM (gold) G 33 | D043 | 34 | D042 | 105 | DG23 | 106 | D022
3 | D4l | 36 | DQ40 | 107 | DG21 | 108 | DQG20
N 37 Vss 38 Ves | 109 | DQI9 | 110 | DQis
‘GRAM COMPONENT KEY TIMING 39 | D39 | 40 | Daas | 111 | Dai7 | 112 | DQi6
'ARAMETERS 71 | D037 | 42 | D036 | 18| Ve | 14| Vm
73 | D035 | 44 | D34 | 115 | DQGMB3 | 116 | DQMB2
MODULE | SPEED | ACCESS | SETUP | HOLD R
0D 0D SS £
MARKING GRADE TIME TIME TIME 39 | RSVD | 50 | RovD | 121 | Dais | 122 | DQid
-25 7ns 6éns 2ns 1ns 51 | RSVD | 52 | RovD | 123 | Dai3 | 124 | DQi2
-10 8ns 6.5ns 2.5ns ns 53 RSVD 54 RSVD 125 DQ11 126 DQ10
83 Tons 9ns 3ns ns 55 Vss 56 Ves | 127 | DQ9_ | 128 | DG8
57 DSF 58 RFU 129 Voo 130 Voo
55 | RFU | 60 RFU [ 131 | Da7 | 132 | D06
'ART NUMBERS 61 | RFU | 62 |SAONC™ | 133 | DG5 | 134 | D04
63 Voo 64 Voo | 135 | DG83 | 136 | DQ2
PART NUMBER CONFIGURATION OPTIONS gg Ncéigl#* gg gf\g: }gg [\)/m Eg [\JIOO
88 88
MT2LG25664HG-xx 256K x 64 SFD 59 | WEZ | 70 | CKE | 147 | SDANC™ | 142 | SCLNG™
MT2LG25664KHG-xx 256K x 64 7 Vss 72 Vss 143 Voo 143 Voo
MT4LG51264HG-xx 512K x 64 SPD *4MB v_ersion only
MT4LG51264KHG-xx 512K x 64 Kversiononly
NOTE: Pin symbols in parentheses are not used on these modules but may be
xx = frequency used for other modules in this product family. They are for reference only.
:OK; :16?(_ XR‘:/ SSSRQAM SODIMMs 1 - 1 5 3 Micron Technology, Inc., reserves the right to change products g: ggguﬂf:'gﬁe:lmuh:;yonlz

Micron is a registered trademark of Micron Technology, Inc.



MICRON

TECHNOLOGY. INC.

256K, 512K x 64

SGRAM SODIMMs

GENERAL DESCRIPTION

The MT2LG25664(K)H and MT4LG51264(K)H SGRAM
modules are high-speed CMOS, dynamic random-access
2MB and 4MB memories organized in a small-outline, x64
configuration.

Read and write accesses to the modules are burst ori-
ented; accesses start at a selected location and continue for
a programmed number of locations in a programmed se-
quence. Accesses begin with the registration of an ACTIVE
command, which is then followed by a READ or WRITE
command. The address bits registered coincident with the
ACTIVE command are used to select thebank and row tobe
accessed (BA selects the bank, A0-AS8 select the row). Then
the address bits registered coincident with the READ or
WRITE command are used to select the starting column
location for the burst access.

These modules provide for programmable READ or
WRITE burstlengths of 1,2,4 or 8 locations, or the full page,
with a burst terminate option. An AUTO PRECHARGE
function may be enabled to provide a self-timed row
precharge that is initiated at the end of the burst sequence.

The modules use an internal pipelined architecture to
achieve high-speed operation. This architecture is compat-
ible with the 21 rule of prefetch architectures, but it also
allows the column address to be changed on every clock
cycle to achieve a high-speed, fully random access.
Precharging one bank while accessing the alternate bank
will hide the PRECHARGE cycles and provide seamless,
high-speed, random-access operation.

Synchronous graphics RAMs (SGRAMs) differ from syn-
chronous DRAMs (SDRAMSs) by providing an eight-
column BLOCK WRITE function and a MASKED WRITE
(or WRITE-PER-BIT) function to accommodate high-
performance graphics applications. The BLOCK WRITE
and MASKED WRITE functions may be combined with
individual byte enables (DQ mask or DQM pins).

The CMOS dynamic memory structure of thes
modulesis designed to operate in 3.3V, low-power memor;
systems. An auto refresh mode is provided, along with :
power-saving, power-down mode. All inputs and output:
are LVTTL-compatible. (Refer to the MT41LC256K32Dx
SGRAM data sheet for additional information on SGRAM
functionality.)

RESISTOR STRAPPING DETECTION

Three resistor straps are used to indicate the moduls
frequency and timing. Table 1 shows the settings. A logi
LOW (i.e, 0) indicates that the strapping resistor is tied t«
ground (Vss). A logic HIGH (i.e., 1) indicates that th
strapping resistor is tied to Vop.

Table 1
MODULE FREQUENCY D031 D030 D029
125 MHz 0 1 1
100 MHz 0 1 0
83 MHz 0 0 1

SERIAL PRESENCE-DETECT OPERATION

These modules can also incorporate serial presence
detect (SPD). The SPD function is implemented using :
2,048-bit EEPROM. This nonvolatile storage device con
tains 256 bytes. The first 128 bytes can be programmed b
Micron to identify the module type and various DRAM
organizations and timing parameters. The remaining 12
bytes of storage are available for use by the customer
System READ/WRITE operations between the master (sys
tem logic) and the slave EEPROM device (DIMM) occur vi
a standard IIC bus using the DIMM’s SCL (clock) and SD/
(data) signals, together with SA(0), which provide tw«
unique DIMM/EEPROM addresses.

256K, 512K x 64 SGRAM SODIMMs
GMO01.p65 — Rev. 2/99
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FUNCTIONAL BLOCK DIAGRAM
MT2LG25664(K)H (2MB)

DQ32-DQ63
DQMB4-DQMB7

CKE

DSF

CAS#

RAS#

WE#

CSo#

CLKO
BAO

A0-A8

SCL —

DQO-DQ3!
CKE pamo-Dams

DSF

U1
CAS#
RAS#
WE#

Cs#

CLK
BA AO-A8

U0-Ut = MT41LC256K32D4

VoD —————— U0-U1
Vss L . UO-U1

€, 512K x 64 SGRAM SODIMMs

Micron Technology, Inc., reserves the right to change products or specifications without notice.
©1999, Micron Tachnology, Inc.
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MlCHDN 256K, 512K x 64

SGRAM SODIMMs

FUNCTIONAL BLOCK DIAGRAM

MT4LG51264(K)H (4MB)
DQO-DQB1T DQ32-DQ63
DQMBO-DGMES DOMB4-DQMB7
A DQO-DQ31 DQO-DQ31
CKE —W CKE pamo-Dams CKE pamo-pama
DSF Vv DSF DSF
uo u1
CASH — cASH cAS#
RASH —W RAS# RASH
WE# — WE# WE#
cson cs# cst
CLKO CLK CLK
BAO BA  AO-AB Ac-A8

DQO-DQ31 DQ32-DQ63
DQMB0-DQMB3 DQMB4-DQMB7

DQo-DQ31 cke DQ0-DQ31
DQMo-DQM3 DQMo-DQM3
DSF DSF
Uz U3
CAS# CAS#
RAS# RAS#
WE# WE#
Cs1# cs# Cs#
CLK1 CLK CLK
BA

SPD U0-U3 = MT41LC256K32D4
- gl
A0 A1 A2
] Vob N —— Uo-uU3
SA0 = vss_L . U0-U3

NOTE: All resistor values are 10 ohms unless otherwise specified.

256K, 512K x 64 SGRAM SODIMMs 1 1 5 6 Micron Technology, Inc., reserves the right to change products or specifications without noti
GMO1.p65 - Rev. 2/99 = ©1999, Micron Technology, |
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MICRON

TECHNOLOGY. INC

. DRAM DIMM/SODIMM PRODUCT SELECTION GUIDE

Memory Part Access Address Pins Number of Pins
Configuration | Number Access Cycle | Time (ns) Row | Column | DIMM [ SODIMM| Page
3.3V SODIMMs
4 Meg x 64 MT4LDT464H FPM 50, 60 12 10 - 144 1-165
4 Meg x 64 MT4LDT464H S FPM, S 50, 60 12 10 - 144 1-165
4 Meg x 64 MT4LDT464H X EDO 50, 60 12 10 - 144 1-165
4 Meg x 64 MT4LDT464H XS EDO, S 50, 60 12 10 - 144 1-165
8 Meg x 64 MT8LDT864H FPM 50, 60 12 1 - 144 1-165
8 Meg x 64 MT8LDT864H S FPM, S 50, 60 12 11 - 144 1-165
8 Meg x 64 MT8LDT864H X EDO 50, 60 12 1 - 144 1-165
8 Meg x 64 MT8LDT864H XS EDO, S 50, 60 12 11 - 144 1-165
3.3V DIMMs
4 Meg x 32 MT2LDT432U FPM 50, 60 12 10 100 - 1-157
4 Meg x 32 MT2LDT432U X EDO 50, 60 12 10 100 - 1-157
8 Meg x 32 MT4LDT832U FPM 50, 60 12 10 100 - 1-157
8 Meg x 32 MT4LDT832U X EDO 50, 60 12 10 100 - 1-157
4 Meg x 64 MT4LDT464A FPM, N 50, 60 12 10 168 - 1-161
4 Meg x 64 MT4LDT464A X EDO, N 50, 60 12 10 168 - 1-161
8 Meg x 64 MT8LDT864A FPM, N 50, 60 12 10 168 - 1-161
8 Meg x 64 MT8LDT864A X EDO, N 50, 60 12 10 168 - 1-161
8 Meg x 64 MT8LD864A X EDO, N 50, 60 12 1 168 - 1-169
16 Meg x 64 MT16LD1664A X EDO, N 50, 60 12 12 168 - 1-169
32 Meg x 64 MT32LD3264A X EDO, N 50, 60 12 12 168 - 1-169
8Megx 72 | MTOLD(T)872 X EDO 50, 60 12 11 168 - [1175
8 Meg x 72 MTOLD872A X EDO, N 50, 60 12 11 168 - 1-181
16 Meg x 72 MT18LD(T)1672 X EDO 50, 60 12 10 168 - 1175
16 Meg x 72 MT18LD1672A X EDO, N 50, 60 12 12 168 - 1-181
32 Meg x 72 MT36LD(T)3272 X EDO 50, 60 12 12 168 - 1-175
32 Meg x 72 MT36LD3272A X EDO, N 50, 60 12 12 168 - 1-181

FPM = FAST PAGE MODE; EDO = Extended Data-Out; N = Nonbuffered; S = Self Refresh




MICRON 4, 8 MEG x 32

DRAM DIMMs

DRAM MT2LDT432U (X), MT4LDT832U (X) .

For the latest full-length data sheet, please refer to the
M 0 D U L E Micron Web site: www.micron.com/mti/msp/html/
datasheet.htm/
FEATURES .
URES o PIN ASSIGNMENT (Front View)
* JEDEC pinout in a 100-pin, dual in-line memory
module (DIMM) 100-Pin DIMM
* 16MB (4 Meg x 32) and 32MB (8 Meg x 32) (H-1 01 6MB)
* High-performance CMOS silicon-gate process (H-2; 32MB)
* Single +3.3V £0.3V power supply ’
* All inputs, outputs and clocks are TTL-compatible
» 4,096-cycle CAS#-BEFORE-RAS# (CBR) refresh
distributed across 64ms
» FAST-PAGE-MODE (FPM) or Extended Data-Out
(EDO) PAGE MODE access cycles
» Serial presence-detect (SPD)
PIN FRONT | PIN { FRONT | PIN BACK PIN BACK
DPTIONS MARKING 1 Vss 26 Vss 51 Vss 76 Vss
» Package 2 D0 | 27 | DNU | 52 | D@8 | 77 | DNU
100-pin DIMM (gold) G 3 | bal |28 | We# |53 | D09 | 78 | OFf
i 4 DQ2 29 RASO# 54 Da1o 79 RAS1#
» Timing 5 DQ3__ | 30 | RAS2# | 55 | DQI1 | 80 | RAS3#
50ns access -5 6 Vo 31 Voo 56 Vo 81 Voo
60ns access -6 7 D04 32 NC 57 | Dai2 [ 82 NC
8 DQ5 33 NC 58 DQ13 33 NC
» Access Cycles 9 | D06 [ 34| NC_| 59 | po4 | 84 | NC
FAST PAGE MODE None 10 DQ7 35 NC 60 | Da1s [ 85 NC
EDO PAGE MODE X 11 CASO# 36 Vss 61 CAS1# 86 Vss
12 Vss 37 CAS2# 62 Vss 87 CAS3#
13 AO 38 DQ16 | 63 AM 88 | D024
EY TIMI_NG PARAMETERS 14 | A2 (30| DOt7 | 64 | A3 [ 89 | DQ25
:DO Operating Mode 15 Ad 40 | DQ18 | 65 A5 9 [ D026
16 A6 4 DQ19 66 A7 91 D027
SPEED | 'RC | 'RAC 'PC 'AA 'cAC | 'cAS 17 A8 42| Vo [ 67 [ A9 92 | Vo
~ 18 A10 43 DQ20 68 A1 93 D028
S | 8ns | SOns | 20ns | 25ns | 13ns | 8ns 79 [NC(AT2) | 4 | D02 | 60 | WG (A1) | 94 | D029
-6 104ns | 60ns | 26ns | 30ns | 15ns | 1Ons 50 NG 75 | Dazz | 70 NG % | Da30
21 Voo 46 DE23 | 71 Voo 96 D031
‘PM Operating Mode 22 DNU | 47 Vss 72 | DNU 97 Vss
23 RFU 48 SDA 73 DNU 98 SAO0
SPEED tRC 1RAC tpe AR tCAC tRP 24 RFU 49 SCL 74 RFU 99 SA1
5 | 90ns | 50ns | 30ns | 25ns | 13ns | 30ns 21 W 0] Voo |57 DN J100] SA2
-6 110ns 60ns 35ns 30ns 15ns 40ns NOTE: Symbols in parentheses are not used on these modules but may be used for
other modules in this product family. They are for reference only.
JART NUMBERS
‘DO Operating Mode FPM Operating Mode
PART NUMBER CONFIGURATION SPEED PART NUMBER CONFIGURATION SPEED
MT2LDT432UG-5 X 4 Meg x 32 50ns MT2L.DT432UG-5 4 Meg x 32 50ns
MT2LDT432UG-6 X 4 Meg x 32 60ns MT2LDT432UG-6 4 Meg x 32 60ns
MT4LDT832UG-5 X 8 Meg x 32 50ns MT4LDT832UG-5 8 Meg x 32 50ns
MT4LDT832UG-6 X 8 Meg x 32 60ns MT4LDT832UG-6 8 Meg x 32 60ns
?;;;%g EZR l:m;)lMMs 1 - 1 57 Micron Technology, Inc., reserves the right to change products @2: :g;,m&t:;:n: :é;r‘l:'t:gg m

Micron is a registered trademark of Micron Technelogy, inc.



MICRON

TECHNOLOGY. INC.

4, 8 MEG x 32

DRAM DIMMs

GENERAL DESCRIPTION

The MT2LDT432U (X) and MT4LDT832U (X) are ran-
domly accessed 16MB and 32MB memories organized in a
x32 configuration. They are specially processed to operate
from 3V to 3.6V for low-voltage memory systems.

During READ or WRITE cycles, each location is uniquely
addressed via the address bits. The row address is latched
by the RAS# signal, then the column address is latched by
the CAS# signal.

READ and WRITE cycles are selected with the WE#
input. A logic HIGH on WE# dictates read mode, while a
logic LOW on WE# dictates write mode. During a WRITE
cycle, data-in (D) is latched by the falling edge of WE# or
CAS#, whichever occurs last. An EARLY WRITE occurs
when WE# is taken LOW prior to CAS# falling. A LATE
WRITE or READ-MODIFY-WRITE occurs when WE# falls
after CAS# is taken LOW. During EARLY WRITE cycles,
the data outputs (Q) will remain High-Z, regardless of the
state of OE#. During LATE WRITE or READ-MODIFY-
WRITE cycles, OE# must be taken HIGH to disable the data
outputs prior to applying input data. If a LATE WRITE or
READ-MODIFY-WRITE is attempted while keeping OE#
LOW, no WRITE will occur, and the data outputs will drive
read data from the accessed location.

FAST PAGE MODE

FAST-PAGE-MODE operations allow faster data opera-
tions (READ or WRITE) within a row-address-defined
page boundary. The FAST-PAGE-MODE cycle is always
initiated with a row address strobed in by RAS#, followed
by a column address strobed in by CAS#. Additional col-
umns may be accessed by providing valid column
addresses, strobing CAS# and holding RAS# LOW , thus
executing faster memory cycles. Returning RAS# HIGH
terminates the FAST-PAGE-MODE operation.

EDO PAGE MODE

EDO PAGE MODE, designated by the “X” option, is an
accelerated FAST-PAGE-MODE cycle. The primary advan-
tage of EDO is the availability of data-out even after CAS#
goes back HIGH. EDO provides for CAS# precharge time
(*CP) to occur without the output data going invalid. This

elimination of CAS# output control provides for pipelined
READ:s.

FAST-PAGE-MODE modules have traditionally turned
the output buffers off (High-Z) with the rising edge of
CAS#.EDO operates as any DRAM READ or FAST-PAGE-
MODE READ, except data will be held valid after CAS#
goes HIGH, as long as RAS# and OE# are held LOW and
WE#is held HIGH. (Refer to the4Meg x 16 [MT4LC4M16R6]
DRAM data sheet for additional information on EDO func-
tionality.)

REFRESH

Memory cell data is retained in its correct state by main-
taining power and executing any RAS# cycle (READ,
WRITE) or RAS# REFRESH cycle (RAS#ONLY, CBR or
HIDDEN) so that all combinations of RAS# addresses are
executed at least every ‘REF, regardless of sequence. The
CBRREFRESH cycle will invoke the internal refresh counter
for automatic RAS# addressing.

STANDBY

Returning RAS# and CAS# HIGH terminates a memory
cycle and decreases chip current to areduced standby level.
Also, the chip is preconditioned for the next cycle during
the RAS# HIGH time.

SERIAL PRESENCE-DETECT OPERATION

This module family incorporates serial presence-detect
(SPD). The SPD function is implemented using a 2,048-bit
EEPROM. This nonvolatile storage device contains 25€
bytes. The first 128 bytes can be programmed by Micron tc
identify the module type and various DRAM organizations
and timing parameters. The remaining 128 bytes of storage
are available for use by the customer. System READ/
WRITE operations between the master (system logic) and
the slave EEPROM device (DIMM) occur via a standard IIC
bus using the DIMM’s SCL (clock) and SDA (data) signals
together with SA(2:0), which provide eight unique DIMM/
EEPROM addresses.

4, 8 Meg x 32 DRAM DIMMs
DM85.p65 ~ Rev. 2/99
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MICRON 4, 8 MEG x 32

DRAM DIMMs

FUNCTIONAL BLOCK DIAGRAM
MT2LDT432U (X) (16MB)

AO-A11

U1
WE# WE#
CASO# CASL# DQO-
DQ15
CAS1# CASH#
RASO# RAS#
OE# OE#
A0-A11
DQ0-DQ31
AO-A11
u2
WE#
CAS2# cASL# DQie-
DQ31
CAS3# CASH#
RAS2# RAS#
OE#
10 ohms
DQn —ww—— Every DRAM DQ pin
v P SPD
VDD » U1-U2 SCL —» <« SDA
1 AO A1 A2
[ I [
Vss 1 » U1-U2 SA0 SA1 SA2

U1-U2 = MT4LC4M16F5 FAST PAGE MODE
U1-U2 = MT4LC4M16R6 EDO PAGE MODE

1 Meg x 32 DRAM DIMMs 1 1 59 Micron Technology, Inc., reserves tha right to change products or specifications without notice.
85.p65 ~ Rev. 2/99 - ©1999, Micron Technology, Inc.



MICRON 4,8 MEG x 32

DRAM DIMMs

FUNCTIONAL BLOCK DIAGRAM
MT4LDT832U (X) (32MB)

AC-A11
u1
| WE#

CASO# CAsL# DQO-
bQ1s

CAS1# CASH#

RASO# RAS#

OE# OE#

DQo-DQ31

AC-A11

u2
WE# WE#

CAs2# cAsLe DQ16-
DQ31

CAS3# CASH#

RAS2# RAS#

$—- OE#

AC-A1t

AO-A11
* us

WE#

CAsL# DQO-
DQ15
CASH#

RAS1# RASH#

| oE#

DQO-DQ31

AO-A11
U4

WE#

CAsL# DQ16-
DQ31

CASH#

RAS3# RAS#

L— OE#

10 ohms

DQn ——ww— Every DRAM DQ pin sPD

VoD Ui-U4 sCL ->-+ SDA
A0 A1 A2
Vss -—I————> Ut-u4 SAO SA1 SA2

U1-U4 = MT4LC4M16F5 FAST PAGE MODE
U1-U4 = MT4LC4M16R6 EDO PAGE MODE

4, 8 Meg x 32 DRAM DIMMs 1 1 6 0 Micron Technology, Inc., reserves the right to change products or specifications without notic
DMB5.p65 — Rev. 2/99 - ©1999, Micron Technology, Ir



MICRON 4,8 MEG x 64

NONBUFFERED DRAM DIMMs

DRAM MTA4LDT464A (X), MTSLDT864A (X) .

For the latest full-length data sheet, please refer to the

M 0 D U L E Micron Web site: www.micron.com/mti/msp/htmi/
datasheet.html

FEATURES , - PIN ASSIGNMENT (Front View)
¢ JEDEC-standard ECC pinout in a 168-pin, dual in-line .
memory module (DIMM) 168-Pin DIMM
o 32MB (4 Meg x 64) and 64MB (8 Meg x 64) (H-10; 32MB), (H-11; 64MB)
¢ Nonbuffered
¢ High-performance CMOS silicon-gate process
* Single +3.3V 0.3V power supply
e All inputs, outputs and clocks are LVTTL-compatible '
* 4,096-cycle CAS#-BEFORE-RAS# (CBR) refresh PIN | SYMBOL | PIN | SYMBOL | PIN | SYMBOL | PIN | SYMBOL
distributed across 64ms 1 Vss 43 Vss 85 Vss 127 Vss
* FAST-PAGE-MODE (FPM) or Extended Data-Out 2 DQO | 44 | OE2# | 8 | D032 | 128 | RFU
(EDO) PAGE MODE access cycles 3 DQ1 45 RAS2# 87 DQ33 129 RAS3#
« Serial presence-detect (SPD) 4 DQ2 | 46 | CAS2# | 88 | DQ34 | 130 | CAS6#
5 DQ3 | 47 | CAS3# | 89 | DQ35 | 131 | CAS7#
6 Voo 48 | WE2# | 90 Voo | 132 | RFU
OPTIONS MARKING 7 D4 | 49 Voo 91 | DG36 | 133 | Voo
8 D5 | 50 NC 92 | DQ37_| 134 NC
* Package 9 | D06 |51 ] NG | 93| DO |15 ] NC
168-pin DIMM (gold) G 10 | por | 52 | NC_| 94 | poas |13 | NC
11 DG8_ | 53 NC 95 | po40 | 137 NC
® Timing 12 Vss 54 Vss 96 Vss 138 Vss
50ns access 5 13 | D09 | 55 | D16 | 97 | DQ4l | 139 | D048
14 | DQ10_| 56 | DQI7 | 98 | DQ42 | 140 | DQ49
60ns access 6 15 | Dall_| 57 | Dais | 99 | Dod3 | 141 | DO50
16 | DQ12_ | 58 | D019 | 100 | DQ44 | 142 | DOsT
* Access Cycle 177 [ D013 | 50 | Voo | 01| D045 | 143 ] Voo
FAST PAGE MODE None 18 Vop 60 | DO20 [ 102 Vo 144 | DQ52
EDO PAGE MODE X 19 | _pat4_ | & NC 103 | D46 | 145 NC
20 | Dail5 | 62 | RFU_| 104 | D047 [ 146 | RFU
21 NC 63 NC 105 | _NC 147 NC
KEY TIMING PARAMETERS 2 NC 64 Vss | 106 | NC 148 | Vss
EDO Operating Mode 23 Vss 65 | D021 [ 107 [ Vs 149 | D053
24 NC 66 | Da22 | 108 | NG 150 | DQs4
SPEED | 'RC RAC tpc AR IcAC | ICAS 25 NC 67 | DQ23 | 109 NC 151 | D055
-5 84ns | 50ns | 20ns | 25ns | 13ns | 8ns ;5 VD(';# 68 0\83284 m F\{/:B 153 D‘ésse
7 | WE 69 5 5
6 | 104ns | 60ns | 25ns | 30ns | 15ns | 10ns 28 | CASOF | 70 | D025 | 112 | CAS4¥ | 154 | DOST
29 | CAS1# | 71 | DQ26 | 113 | CAS5# | 155 | DQs8
=PM Operating Mode 30 | RASO# | 72 | DQ27 | 114 | RAS1# | 156 | D059
31 | Of# | 73 Voo | 1156 | RFU__ | 157 | Voo
SPEED | 'RC RAC PC AR | 'CAC RP 32 Vss 74 | D028 | 116 | Vss | 158 | DQGO
-5 9ns | 50ns | 30ns | 25ns | 13ns | 30ns 33 A0 75 D@29 | 117 Al 159 0361
34 A2 76 | D30 | 118 | A3 160 | DQ62
6 110ns | 60ns 35ns 30ns 15ns 40ns 5 2 = 03T 119 5 161 D063
36 A6 78 Vss | 120 | A7 162 | Vss
37 A8 79 NG 121 A9 163 NC
38 | A0 80 NC 122 | Al | 164 NC
39 | NC (A12) | 81 NC 123 | NC (A13) | 165 | SAO
40 Voo 82 | SDA | 124 | Voo | 166 | SAl
A Von 83 | SCL | 125 | RFU_ [ 167 | SA2
42 | _RRU 84 Voo | 126 | RFU__| 168 | Voo
NOTE: Pin symbols in parentheses are not used on these modules but may be
used for other modules in this product family. They are for reference only.

. 8 Meg x 64 Nonbutfered DRAM DIMMs. 1 1 6 1 Micron Technology, Inc., reserves the right to change products or specifications without notice.
M88.p65 — Rev. 2/99 = ©1999, Micron Technology, Inc.
Micron is a registered trademark of Micron Technology, Inc.



MICRON

TECHNOLOGY. ING

4,8 MEG x 64

NONBUFFERED DRAM DIMMs

PART NUMBERS
EDO Operating Mode
PART NUMBER CONFIGURATION SPEED
MT4LDT464AG-5 X 4 Meg x 64 50ns
MT4LDT464AG-6 X 4 Meg x 64 60ns
MT8LDT864AG-5 X 8 Meg x 64 50ns
MT8LDT864AG-6 X 8 Meg x 64 60ns
FPM Operating Mode
PART NUMBER CONFIGURATION SPEED
MT4LDT464AG-5 4 Meg x 64 50ns
MT4LDT464AG-6 4 Meg x 64 60ns
MTBLDT864AG-5 8 Meg x 64 50ns
MT8LDT864AG-6 8 Meg x 64 60ns
GENERAL DESCRIPTION

The MT4LDT464A (X) and MT8LDT864A (X) are ran-
domly accessed 32MB and 64MB memories organized in a
x64 configuration. They are specially processed to operate
from 3V to 3.6V for low-voltage memory systems.

During READ or WRITE cycles, each bit is uniquely
addressed through the 22 addressbits, which are entered 12
bits (A0-A11) at RAS# time and 10 bits (A0-A9) at CAS#
time.

READ and WRITE cycles are selected with the WE#
input. A logic HIGH on WE# dictates read mode, while a
logic LOW on WE# dictates write mode. During a WRITE
cycle, data-in (D) is latched by the falling edge of WE# or
CAS#, whichever occurs last. An EARLY WRITE occurs
when WE# is taken LOW prior to CAS# falling. A LATE
WRITE or READ-MODIFY-WRITE occurs when WE# falls
after CAS# is taken LOW. During EARLY WRITE cycles,
the data~-outputs (Q) will remain High-Z regardless of the
state of OE#. During LATE WRITE or READ-MODIFY-
WRITE cycles, OE# must be taken HIGH to disable the
data-outputs prior toapplyinginput data.IfaLATE WRITE
or READ-MODIFY-WRITE is attempted while keeping OE#
LOW, no WRITE will occur, and the data-outputs will drive
read data from the accessed location.

EDO PAGE MODE
EDOPAGEMODEisanaccelerated FAST-PAGE-MODE
cycle. The primary advantage of EDO is the availability of
data-out even after CAS# goes back HIGH. EDO provides
for CAS# precharge time (*CP) to occur without the output

data going invalid. This elimination of CAS#output control
provides for pipelined READs.

FAST-PAGE-MODE modules have traditionally turned
the output buffers off (High-Z) with the rising edge of
CAS#. EDO-PAGE-MODE DRAMs operate like FAST-
PAGE-MODE DRAMS, except data will remain valid or
become valid after CAS# goes HIGH during READs, pro-
vided RAS#and OE#are held LOW. If OE#is pulsed while
RAS#and CAS#are LOW, data will toggle from valid data
to High-Z and back to the same valid data. If OE#is toggled
or pulsed after CAS# goes HIGH while RAS# remains
LOW, data will transition to and remain High-Z.

During an application, if the DQ outputs are wire OR’d,
OE# must be used to disable idle banks of DRAMs. Alter-
natively, pulsing WE#to theidlebanks during CAS# HIGH
time will also tristate the outputs. Independent of OE#
control, the outputs will disable after ‘'OFF, which is refer-
enced from the rising edge of RAS# or CAS#, whichever
occurs last. (Refer to the 4 Meg x 16 [MT4LC4M16R6]
DRAM data sheet for additional information on EDO
functionality.)

REFRESH

Returning RAS# and CAS# HIGH terminates a memory
cycle and decreases chip current to areduced standby level.
Also, the chip is preconditioned for the next cycle during
the RAS# HIGH time. Correct memory cell data is pre-
served by maintaining power and executing any RAS#
cycle (READ, WRITE) or RAS# REFRESH cycle (RAS#-
ONLY, CBR or HIDDEN) so that all combinations of
RAS# addresses (AD-A11) are executed at least every ‘REF,
regardless of sequence. The CBR REFRESH cycle will in-
voke the internal refresh counter for automatic RAS#
addressing.

SERIAL PRESENCE-DETECT OPERATION

This module family incorporates serial presence-detect
(SPD). The SPD function is implemented using a 2,048-bit
EEPROM. This nonvolatile storage device contains 256
bytes. The first 128 bytes can be programmed by Micron to
identify the module type and various DRAM organizations
and timing parameters. The remaining 128 bytes of storage
are available for use by the customer. System READ/
WRITE operations between the master (system logic) and
the slave EEPROM device (DIMM) occur via a standard IIC
bus using the DIMM’s SCL (clock) and SDA (data) signals,
together with SA(2:0), which provide eight unique DIMM/
EEPROM addresses.

4, 8 Meg x 64 Nonbutfered DRAM DIMMs
DM88.p65 — Rev. 299
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MICRON 4,8 MEG x 64

NONBUFFERED DRAM DIMMs

FUNCTIONAL BLOCK DIAGRAM
MT4LDT464A (X) (32MB)

DQ16-DQ31

WEO# ————————————————— WE# WE#
OEO# OE# OE#
RASO# —————+————————1RAS¥ U1 RAS# U2
CASO# ————————————————{UCASH# UCAS#
CAS1# ———————————————{|.CAS# LCASH#
A0-A11 AO-A11
CAS2#

CAS3#

AQ-A1

DQ32-DQ47 DQ48-DQ63

DQO-DQ15 DQO-DQ15
WEO# WE# WE#

OEO0#
RASO#
CAS4#

CASS5#

OE#

CAS6#
CAS7#

SPD
Vop —_#— U1-u4
SCL — <« SDA
A‘O A|1 /\‘2 Vss —_L-———-» U1-U4
SA0 SA1 SA2

U1-U4 = MT4LC4M16F5 FAST PAGE MODE

U1-U4 = MT4LC4M16R6 EDO PAGE MODE

3 Meg x 64 Nonbuffered DRAM DIMMs 1 1 63 Micron Technology, Inc., reserves the right to change products or specifications without notice.
188.p85 — Rev. 2/99 -

©1989, Micron Technology, Inc.




MICR

4,8 MEG x 64
NONBUFFERED DRAM DIMMs

WEO#
OEo#
RASO¥

CASI¥

CAS2#
CAS3#

AD-ATY

RAS1#

FUNCTIONAL BLOCK DIAGRAM
MTSLDT864A (X) (64MB)

DQo-DA15 DQ16.DQ31
DQO-DA1S. DQO-DA15
ut vz
AO-AIL AD-A11
DQ32-0Q47 DQ48-DQB3
DQ0-DA1S DQO-DQYS

WER
=
RASE  Us us
ucAsk
AG-AT AC-A1)
DQo-DQ15 DQ16-DQ31
DQO-DA1S DQO-DATS
[WES
OEs
RASY  Us us
{ucass
LCAS
A0-AL AQ-AlY
DQ32-DQ47 DQ4s-DQB3
DGO-DG1S 0QO-DA1E.
[WE#
=
Rase U7 us
AC-AL AO-ALL

SPD
- ,. soa

SA0 SA1 SA2

U1-U8 = MT4LC4M16F5 FAST PAGE MODE

vaj__-—> ui-us
Ves L UT-UB

U1-U8 = MT4LC4M16R6 EDO PAGE MODE

4, 8 Meg x 64 Nonbufiered DRAM DIMMs
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MICRON | 4,8 MEG x 64

DRAM SODIMMs

SMALL-OUTLINE MTALDT464H (X)(S), MTBLDT864H (X)(S) .

For the latest full-length data sheet, please refer to the

D R AM M 0 D U L E Micron Web site: www.micron.com/mti/msp/htmi/
datasheet.html

FEATURES .
* JEDEC pinout in a 144-pin, small-outline, dual in-line PIN ASSIGNMENT (Front View)
memory module (SODIMM) 144-Pin Small-Outline DIMM
* 32MB (4 Meg x 64) and 64MB (8 Meg x 64) .
. o (I-1; 32MB)
* High-performance CMOS silicon-gate process .
¢ Single +3.3V +0.3V power supply (|'2’ 64M B)
¢ All inputs, outputs and clocks are TTL-compatible
¢ 4,096-cycle CAS#-BEFORE-RAS# (CBR) refresh
distributed across 64ms
¢ FAST PAGE MODE (FPM) or Extended Data-Out
(EDO) PAGE MODE access cycles
* Optional Self Refresh Mode (S)
* Serial presence-detect (SPD)
PIN FRONT | PIN BACK PIN | FRONT | PIN BACK
OPTIONS MARKING 1 Vss 2 Vss 73 QE# 74 RFU
¢ Package 3 D0 | 4 | D32 [ 75 [ Vs 76 | Vs
144-pin SODIMM (gold) G 5 DQi 6 | D033 | 77 | RSVD | 78 | RSWD
7 DQ2 8 DQ34 79 RSVD 80 RSVD
* Timing 9 | DG3 | 10 | D03 | 81 | Voo | 82 | Vmo
50ns access 5 1| Voo | 12| Voo [ 8 | DOI6 | 84 | DQ48
60ns access 6 13 DQ4 14 DQ36 85 DQai7 86 DQA49
= 15 D05 16 | D037 | 87 | DQis | 88 DQ50
oo bl s lou e
Vss 92 Vss
FAST PAGE MODE None 21 [ Vs | 22 | Vs | 93 | DQ20 | 94 | D052
EDO PAGE MODE X 23 CASO# 24 CAS4# 95 DQ21 96 DQA53
25 CAS1# 26 CAS5# 97 DQ22 98 DQ54
¢ Refresh Rates 27 Voo 28 Vb 93 DQ23 100 DQ55
Standard Refresh None 29 AD 30 A3 101 [ Voo [102] Voo
Self Refresh (128ms period) S* 3 A 32 Ad 103 AB 104 A7
33 A2 34 AS 105 A8 106 At1
*Contact factory for availability 35 Vss 36 Vss 107 Vss 108 Vss
37 D08 38 | DQ40 | 109 A9 110 | NC (A12)
39 DQ9 40 | Do4T | 111 A10 112 | NC (A13)
4 DQ10 42 DQ42 113 Voo 114 Vob
KEY TIMING PARAMETERS 43 | Dai1 | 44 | D043 | 115 | CAS2F | 116 | CAS6F
: 45 Voo 46 Voo 117 | CAS3# 118 CAS7#
FPM Operatmg Mode 47 DQ12 48 DQ44 119 Vss 120 Vss
49 DQ13 50 DQ45 121 DQ24 122 DQ56
SPEED | 'RC | 'RAC_| 'PC AA_| 'cAc_| 'RP 57| D014 | 59 DoA6 | 123 | DG | 124 | D67
-5 90ns 50ns 30ns 25ns 13ns | 30ns 53 DQ15 54 DQ47 125 | DQ26 | 126 DQ58
-6 110ns | 60ns | 35ns | 30ns | 15ns | 40ns 55 Vss 56 Vss 127 | Da27 [ 128 | D059
57 | RSVD | 58 | RSVD | 129 Voo 130 Voo
. 59 RSVD 60 RSVD 131 DQ28 132 DA60
EDO Operating Mode 61 RFU 62 RFU | 133 | D029 | 134 | DQ61
63 Voo 64 Voo 135 DQ30 136 DQ62
SPEED | 'RC | 'RAC | 'PC 'AA | 'cAc | ‘'cAs B | R0 | 66 | RFU_| 137 | Daal {138 | Dae3
-5 84ns | 50ns | 20ns | 25ns 13ns 8ns 67 WE# 68 RFU 139 Vss 140 Vss
- 104ns 25 0 1 10 B9 | RASOF | 70 | NG | 141 | SDA | 142 | SCL
6 60ns ns 30ns Sns ns 71 NC 72 NC 143 Vo 144 Voo
NOTE: Symbols in parentheses are not used on these modules but may be used
for other modules in this product family. They are for reference only.
|, 8 Meg x 64 DRAM SODIMMs 1 - 1 6 5 Micron Technology, Inc., reserves the right to change products or specifications without notice.
JM83.p65 — Rav. 2/89 ©1999, Micron Technology, Inc.
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MICRON

TECHNOLOGY. INC.

4, 8 MEG x 64

DRAM SODIMMs

PART NUMBERS

FPM Operating Mode
PART NUMBER CONFIGURATION REFRESH
MT4LDT464HG-x 4 Meg x 64 Standard
MT4LDT464HG-x S 4 Meg x 64 Self
MT8LDT864HG-x 8 Meg x 64 Standard
MT8LDT864HG-x S 8 Meg x 64 Self
X = speed

EDO Operating Mode
PART NUMBER CONFIGURATION REFRESH
MT4LDT464HG-x X 4 Meg x 64 Standard
MT4LDT464HG-x XS 4 Meg x 64 Self
MT8LDT864HG-x X 8 Meg x 64 Standard
MT8LDT864HG-x XS 8 Meg x 64 Self
X = speed

GENERAL DESCRIPTION

The MT4LDT464H (X)(S) and MTSLDT864H (X)(S) are
randomly accessed 32MB and 64MB memories organized
in a small-outline, x64 configuration. They are specially
processed tooperate from 3V t03.6V forlow-voltagememory
systems.

During READ or WRITE cycles, each location is uniquely
addressed via the address bits. The row address is latched
by the RAS# signal, then the column address is latched by
the CAS# signal.

READ and WRITE cycles are selected with the WE#
input. A logic HIGH on WE# dictates read mode, while a
logic LOW on WE# dictates write mode. During a WRITE
cycle, data-in (D) is latched by the falling edge of WE# or
CAS#, whichever occurs last. An EARLY WRITE occurs
when WE# is taken LOW prior to CAS# falling. A LATE
WRITE or READ-MODIFY-WRITE occurs when WE# falls
after CAS# is taken LOW. During EARLY WRITE cycles,
the data outputs (Q) will remain High-Z, regardless of the
state of OE#. During LATE WRITE or READ-MODIFY-
WRITE cycles, OE# must be taken HIGH to disable the data
outputs prior to applying input data. If a LATE WRITE or
READ-MODIFY-WRITE is attempted while keeping OE#
LOW, no WRITE will occur, and the data outputs will drive
read data from the access location.

FAST PAGE MODE

FAST-PAGE-MODE operations allow faster data opera-
tions (READ or WRITE) within a row-address-defined
page boundary. The FAST-PAGE-MODE cycle is always
initiated with a row address strobed in by RAS#, followed
by a column address strobed in by CAS#. Additional col-
umns may be accessed by providing valid column

addresses, strobing CAS# and holding RAS# LOW, thus
executing faster memory cycles. Returning RAS# HIGH
terminates the FAST-PAGE-MODE operation.

EDO PAGE MODE

EDO PAGE MODE, designated by the “X” option, is an
accelerated FAST-PAGE-MODE cycle. The primary advan-
tage of EDO is the availability of data-out even after CAS#
goes back HIGH. EDO provides for CAS# precharge time
(*CP) to occur without the output data going invalid. This
elimination of CAS# output control provides for pipelined
READs.

FAST-PAGE-MODE modules have traditionally turned
the output buffers off (High-Z) with the rising edge of
CAS#. EDO operates as any DRAM READ or FAST-PAGE-
MODE READ, except data will be held valid after CAS#
goes HIGH, as long as RAS# and OE# are held LOW and
WE#is held HIGH. (Refer to the 8Meg x 8 EDO DRAM data
sheet for additional information on EDO functionality.)

REFRESH

Memory cell data is retained in its correct state by main-
taining power and executing any RAS# cycle (READ,
WRITE) or RAS# refresh cycle (RAS#-ONLY, CBR or HID-
DEN) so that all combinations of RAS# addresses are ex-
ecuted atleastevery tREF, regardless of sequence. The CBR
REFRESH cycle will invoke the internal refresh counter for
automatic RAS# addressing.

An optional self refresh mode is also available on the “S”
version. The “S” option allows the user the choice of a fully
static, low-power data retention mode or a dynamic refresh
mode at the extended refresh period of 128ms, or 125us per
row when using distributed CBR REFESH. The optional
self refresh feature is initiated by performing a CBR RE-
FRESH cycle and holding RAS# LOW for the specified
RASS.

The self refresh mode is terminated by driving RAS#
HIGH for a minimum time of ‘RPS. This delay allows for the
completion of any internal refresh cycles that may be in
process at the time of the RAS# LOW-to-HIGH transition. If
the DRAM controller uses a distributed refresh sequence, a
burst refresh is not required upon exiting self refresh.
However, if the DRAM controller utilizes a RAS#ONLY or
burst refresh sequence, all 1,240 rows must be refreshed
within the average internal refresh rate, prior to the re-
sumption of normal operation.

STANDBY

Returning RAS# and CAS# HIGH terminates a memory
cycle and decreases chip current to a reduced standby level.
Also, the chip is preconditioned for the next cycle during
the RAS# HIGH time.

4,8 Meg x 64 DRAM SODIMMs
DM83.p65 ~ Rev. 2/99
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MICR

ON

TECHNOLOGY. ING.

4, 8 MEG x 64
DRAM SODIMMs

FUNCTIONAL BLOCK DIAGRAM

MTA4LDT464H (X) (32MB)

DQO-DQ15

DQ16-DQ31

WE#

OE#
RASO#

CASO#

CAS1#
CAS2#

DQO-DQ15
WE#
U1
OE#
RAS#

CASL#

CASH AO-A11

DQo-DQ15

WE#
U2

OE#

RAS#
CASL#

CASH# AO-AT

CAS3#

AO-A11

CAS4#
CASS5#

DQ32-DQ47

DQ48-DQ63

DQO-DQ15

WE#

U3
OE#
RAS#

CASL#

CASH# AO-AT1

DQo-DQ15

WE#
U4

OE#

RAS#
CASL#

CAsH# AC-A11

CAS6#

CAS7#

SPD U1-U4 = MT4LC4M16R6 EDO PAGE MODE
SCL—» < SDA U1-U4 = MT4LC4M16F5 FAST PAGE MODE
SA0 SA1 SA2
Voo -T— ui-us
= vss L . utus
1, 8 Meg x 64 DRAM SODIMMs 1 - 1 67 Micron Technology, Inc., reserves the right to change products or specifications without notice.
IM83.p65 ~ Rev. 2/99 ©1999, Micron Technology, inc.




4, 8 MEG x 64
DRAM SODIMMs

MICRON

TECHNOLOGY. ING.

FUNCTIONAL BLOCK DIAGRAM

DQo-DQ7

MT8LDT864H (X) (64MB)

DQ8-DQ15

DQ16-DQ23

DQ24-DQ31

DQo-DQ7 DQO-DQ7 DQO-DQ7
WE# WE# WE# WE# WE#
u1 U2 U3 u4
OE# OE# OE# OE# OE#
RASO# RAS# RAS# RAS# RAS#
CASO# CAS# CAS# CAS# CAS#
AO-A11 AQ-A1t ACG-A11 AC-A11
CAS1#
CAS2#

CAS3#

AO-A11

DQ32-DQ39

DQ40-DQ47

DQ48-DQ5S5

DQ56-DQ63

DQo-DQ7 DQo-DQ7 DQO-DQ7 DQ-Q7
WE# WE# WE# WE#
us us U7 us

OE# OE# QOE# OE#

RAS# RAS# RAS# RAS#
CAS4# CAS# CAS# CAS# CAS#

AO0-A11

CAS5#
CAS6#
CAST7#

SPD Voo U1-Us U1-U8 = MT4LC8M8B6 FAST PAGE MODE

SCL—» «—» SDA
SA0 sl sA2 vss L, ui-Us U1-U8 = MT4LC8MSC2 EDO PAGE MODE

4, 8 Meg x 64 DRAM SODIMMs.
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MICRON

TECHNOLOGY. INC.

8, 16, 32 MEG x 64
NONBUFFERED DRAM DIMMs

DRAM
MODULE

MT8LD864A X, MT16LD1664A X,
MT32LD3264A X

For the latest full-length data sheet, please refer to the
Micron Web site: www.micron.com/mti/msp/htmi/
datasheet.html/

FEATURES

¢ Eight-CAS# ECC pinout in a 168-pin, dual in-line
memory module (DIMM)

¢ 64MB (8 Meg x 64), 128MB (16 Meg x 64) and

256MB (32 Meg x 64)

Nonbuffered

High-performance CMOS silicon-gate process

Single +3.3V 0.3V power supply

All inputs, outputs and clocks are LVTTL-compatible

4,096-cycle CAS#-BEFORE-RAS# (CBR) refresh

distributed across 64ms

Extended Data-Out (EDO) PAGE MODE access cycle

¢ Serial presence-detect (SPD)

OPTIONS MARKING
* Package

168-pin DIMM (gold) G
¢ Timing

50ns access -5

60ns access -6

¢ Access Cycle
EDO PAGE MODE X

KEY TIMING PARAMETERS

SPEED | 'RC 'RAC tPC tAA tcAC | 'CAS

-5 84ns 50ns 20ns 25ns 13ns 8ns

-6 104ns | 60ns 25ns 30ns 15ns 10ns

PART NUMBERS
PART NUMBER CONFIGURATION SPEED
MT8LD864AG-5 X 8 Meg x 64 50ns
MT8LD864AG-6 X 8 Meg x 64 60ns
MT16LD1664AG-5 X 16 Meg x 64 50ns
MT16LD1664AG-6 X 16 Meg x 64 60ns
MT32LD3264AG-5 X* 32 Meg x 64 50ns
MT32LD3264AG-6 X* 32 Meg x 64 60ns

*Contact factory for availability

NOTE: Pin symbols in parentheses are not used on these modules but may be used
for other modules in this product family. They are for reference only.

PIN ASSIGNMENT (Front View)
168-Pin DIMM
(H-14; 64MB)
(H-17; 128MB)
(H-30; 256MB)

Voo 48 WE2# 90 Voo 132 RFU
DQ4 49 Voo 91 DQ36 133 Voo
DQ5 50 NC 92 DQ37 134 NC
9 DQ6 51 NC 93 DQ38 135 NC
10 DQ7 52 NC 94 DQ3g 136 NC
11 DQ8 53 NC 95 DQ40 137 NC
12 Vss 54 Vss 96 Vss 138 Vss
13 DQ9 55 DQ16 97 D041 139 D048
14 DQ10 56 DQ17 98 DQ42 140 DQ49
15 DAt 57 D018 99 D043 141 D@50
16 D@12 58 DQ19 100 | DQ44 142 DQ51
17 DQ13 59 Voo 101 DQ45 143 Voo
18 Voo 60 DQ20 102 Voo 144 DQ52
19 DQ14 61 NC 103 D046 145 NC
20 DQ15 62 RFU 104 DQ47 146 RFU
21 NC 63 NC 105 NC 147 NC
22 NC 64 Vss 106 NC 148 Vss
23 Vss 65 DQ21 107 Vss 149 D053
24 NC 66 D022 108 NC 150 DQ54
25 NC 67 D023 109 NC 151 DQ55
26 Vo 68 Vss 110 Voo 152 Vss
27 WEO0# 69 D024 111 RFU 153 DQ56

O ’
PIN | SYMBOL | PIN [ SYMBOL | PIN [ SYMBOL | PIN | SYMBOL
1 Vss 43 Vss 85 Vss 127 Vss
2 DQo 44 OE2# 86 D032 128 RFU
3 Da1 45 RAS2# | 87 DQ33 129 [NC/RAS3#**
4 DQ2 46 CAS2# 88 DQ34 130 | CAS6#
5 DQ3 47 CAS3# 89 DQ35 131 | CAS7#
6
7
8

38 A10 80 NC 122 All 164 NC
39 | NC(A12) | 81 NC 123 | NC (A13) | 165 SAQ
40 Voo 82 SDA 124 Vob 166 SA1
41 Vb 83 SCL 125 RFU 167 SA2
42 RFU 84 Vb 126 RFU 168 Voo
** 256MB version only

8,16, 32 Mag x 64 Nonbuffared DRAM DIMMs
DM?78.p65 — Rev. 2/99
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MICRON

FOHNOLUGY, INC

8,16, 32 MEG x 64

NONBUFFERED DRAM DIMMs

GENERAL DESCRIPTION

The Micron® MT8LD864A X, MT16LD1664A X and
MT32LD3264A X are randomly accessed 64MB, 128MB and
256MB memories organized in a x64 configuration. They
are specially processed to operate from 3V to 3.6V for low-
voltage memory systems.

During READ or WRITE cycles, each bit is uniquely
addressed through the 22/23 address bits, which are en-
tered 12 bits (A0-A11) at RAS# time and 11/12 bits (A0-
All) at CAS# time.

READ and WRITE cycles are selected with the WE#
input. A logic HIGH on WE# dictates read mode, while a
logic LOW on WE# dictates write mode. During a WRITE
cycle, data-in (D) is latched by the falling edge of WE# or
CAS#, whichever occurs last. An EARLY WRITE occurs
when WE## is taken LOW prior to CAS# falling. A LATE
WRITE or READ-MODIFY-WRITE occurs when WE# falls
after CAS# was taken LOW. During EARLY WRITE cycles,
the data-outputs (Q) will remain High-Z regardless of the
state of OE#. During LATE WRITE or READ-MODIFY-
WRITE cycles, OE#mustbe taken HIGH to disable the data-
outputs prior to applying input data. If a LATE WRITE or
READ-MODIFY-WRITE is attempted while keeping OE#
LOW, no WRITE will occur, and the data-outputs will drive
read data from the accessed location.

EDO PAGE MODE

EDOPAGEMODE isanaccelerated FAST-PAGE-MODE
cycle. The primary advantage of EDO is the availability of
data-out even after CAS# goes back HIGH. EDO provides
for CAS# precharge time (*CP) to occur without the output
data going invalid. This elimination of CAS#output control
provides for pipeline READs.

FAST-PAGE-MODE modules have traditionally turned
the output buffers off (High-Z) with the rising edge of
CAS#. EDO-PAGE-MODE DRAMs operate like FAST-
PAGE-MODE DRAMS, except data will remain valid or
become valid after CAS# goes HIGH during READs, pro-
vided RAS# and OE# are held LOW. If OE#is pulsed while
RAS# and CAS#are LOW, data will toggle from valid data
to High-Z and back to the same valid data. If OE# s toggled

or pulsed after CAS# goes HIGH while RAS# remains
LOW, data will transition to and remain High-Z.

During an application, if the DQ outputs are wire OR’d,
OE#mustbe used to disable idle banks of DRAMs. Alterna-
tively, pulsing WE# to the idle banks during CAS# HIGH
time will also tristate the outputs. Independent of OE#
control, the outputs will disable after *OFF, which is refer-
enced from the rising edge of RAS# or CAS#, whichever
occurs last. (Refer to the 16 Meg x 4 [MT4LC16M4H9]
DRAM data sheet for additional information on EDO
functionality.)

REFRESH

Returning RAS# and CAS# HIGH terminates a memory
cycle and decreases chip current to areduced standby level.
Also, the chip is preconditioned for the next cycle during
the RAS# HIGH time. Correct memory cell data is pre-
served by maintaining power and executing any RAS#
cycle (READ, WRITE) or RAS# REFRESH cycle (RAS#-
ONLY, CBR or HIDDEN) so that all combinations of RAS#
addresses (A0-A10/A11) are executed at least every ‘REF,
regardless of sequence. The CBR REFRESH cycle will
invoke the internal refresh counter for automatic RAS#
addressing.

SERIAL PRESENCE-DETECT OPERATION

This module family incorporates serial presence-detect
(SPD). The SPD function is implemented using a 2,048-bit
EEPROM. This nonvolatile storage device contains 256
bytes. The first 128 bytes can be programmed by Micron to
identify the module type and various DRAM organizations
and timing parameters. The remaining 128 bytes of storage
are available for use by the customer. System READ/
WRITE operations between the master (system logic) and
the slave EEPROM device (DIMM) occur via a standard IIC
bus using the DIMM’s SCL (clock) and SDA (data) signals,
together with SA(2:0), which provide 8 unique DIMM/
EEPROM addresses.

8, 16, 32 Mog x 64 Nonbuffered DRAM DIMMs
DM78.p65 — Rev. 2/99
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MICRON

TECHNOLOGY. INC.

8, 16,32 MEG x 64

NONBUFFERED DRAM DIMMs

FUNCTIONAL BLOCK DIAGRAM

MT8LD864A X (64MB)

DQo-bQ7 DQ8-DQ15 DQ16-DQ23 DQ24-DQ31

DQo-bQ7 DQO-DQ7 DQo-DQ7 DQO-DQ7
WEO# WE# WE# WE# WE#

ut u2 us U4

OEO# =i OE# OE# OE# OE#
RASO# RASH RASH# RAS# RAS#
CASO# CAS#  AO-A11 AO-A11 AO-A11 CAS#  A0-A11

J——— CAS#

CAS1#
CAS2#

[— CAS#

CAS3#

A0-A11

ST

WE2#

WE# WE#
I v

OE2#

ST i

RAS2#
CASa#
CAS5#
CAS6#

CAS7#

SPD

SCL —= - SDA

A0 A1 A2

SA0 SA1

Vob —I—. u1-Us
vss— L, utus

SA2

U1-U8 = MT4LC8M8C2

+ 16, 32 Meg x 64 Nonbuffered DRAM DIMMs
IM78.p65 — Rev. 2/89
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MICRON 8, 16, 32 MEG x 64

NONBUFFERED DRAM DIMMs

FUNCTIONAL BLOCK DIAGRAM

DQo-DQ3 DQ4-DQ7 DQ8-DQ11 DQ12-DQ15 DQ16-DQ19 DQ20-DQ23 DQ24-DQ27 DQ28-DQ31
DQO-DQ3 DQO-DQ3 DQO-DQ3 DQO-DQ3 DQ0-DQ3 DQ0-DQ3 DQO-DQ3 DQ0-DQ3
WEO# WE# WE# WE# WE# WE# WE# WE# WE#
OEO# oes U oEs U2 [T oEs U4 oEs US OE# U8 [ oEs U8
RASO# RASH# RAS# RAS# RAS# RAS# RAS# RAS# RASH#
CAS0# CAS# AO-A11 CAS# AO-AT1 CAS# AO-A11 CAS# A0-A11 CAS# AO-A11 CAS# AG-A11 CAS# AO-A11 CAS# AO-A11
CAS1#
CAS2#
CAS3#
AO-A11
DQ32-DQ3S DQ36-DQ39 DQ40-DQ43 DQ44-DQ47 DQ48-DQ51 DQ52-DQ55 DQ56-DQ59 DQ60-DQ63
DQO-DQ3 DQO-DQ3 DQO-DQ3 DQO-DA3 DQO-DQ3 DQO-DQ3 DQ0-DQ3 DQO-DQ3
WE2# WE# WE# WE# WE# WE# WE# WE# WE#
OE2# oE# U9 OE# U0 oes U1 oEs V12 oE¢ U1 oEs V14 oEs# V1S oes U16
RAS2# RAS# RAS# RASH# RASH# RASH# RASH RAS# RAS#
CAS4# CAS# A0-A11 CAS# A0-A11 CAS# A0-A11 CAS# AO-A11 CAS# A0-A11 CAS# AO-A1 CAS# AO-A1 ASH AO-A11
CASS# ’,
CASG#
CAST#
SPD U1-U16 = MT4LC16M4Hg
SCL —» - SDA
A0 Al A2
SAD SA1 SA2
Voo B u1-U18
Ves—L . utUte
8, 16, 32 Meg x 64 Nonbuffered DRAM DIMMs 1 1 72 Micron Technology, inc., reserves the right to change products or specifications without notice.
DM78.p65 ~ Rov. 2/89 - ©1999, Micron Technology, Inc.



8, 16, 32 MEG x 64

NONBUFFERED DRAM DIMMs

FUNCTIONAL BLOCK DIAGRAM
MT32LD3264A X (256MB)

DQO-DQ3 DQ4-DQ7 DQs-DQ11 DQ12-DQ15 DQ16-DQ19 DQ20-DQ23 DQ24-DQ27 DQ28-DQ31
DQO-DA3 DQO-DQ3 DQO-DQ3 DQ0-DQ3 DQO-DQ3 DQO-DQ3 0Q0-DQ3 DQO-DQ3
VEO# WE# WE# WE# p——wes WE: ——we# WE#
ut vz us U4 us us ur us
JEO# OE# [—TOE# OE# OE# j———o/OCE# —— OE# ——]OE# OE#
ASO# RASH# # RASH R ——Ras# R RASH
ASO# CAS# AO-A11 ———1CAS# AO-A11 CASH AO-AT1 CASH AO-AT1 CAS# AQ-A11 [————| CASH AO-A11 CAS# AO-A11 CASH AD-A11
AS1#
AS2# T
AS3#
A1
DQ32-DQ35 DQ36-DQ39 DQ40-DQ43 DQ44-DQ47 DQ48-DQ51 DQ52-DQ55 DQ56-DQS9 DQ60-DQ63
DQO-DQ3 0Q0-DQ3 DQO-DA3 DCo-DQ3 DQO-DQA3 0Q0-DQ3 DQo-DQ3 DQO-DQ3
VE2# WE# WE: F——we# WE# e
v uto un e u13 ul4 1 uts ute
JE2# OE# [—]OE# [—]OE# —]OE# ——CE# ——]oE# f——— OE# Ed
AS2# RAS# R, RAS# RAS: RAS# RAS#
AS4# CAS# AO-A11 CAS# AO-AT1 CAS# AO-A11 ——— CAS# AO-A11 CASK AO-A11 CASH AO-A1 CAS# AO-A11 CAS# AG-A11
AS5#
AS6#
AST#
DQO-DQ3 DQ4-DQ7 DQ8-DQ11 DQ12-DQ15 DQ16-DQ19 DQ20-DQ23 DQ24-DQ27 DQ28-DQ31
DQo-DQ3 DQO-DQ3 DQO-DQA3 Dao-pa3 DQo-DQ3 DQO-DQ3 DQO-DQ3 DQe-DQ3
WE# NE# WE# o WE We# WE#
ut7 u1s u1s uz0 u21 u22 u23 uz4
OE# fre~meami OE# OE# OE# ———joE# ——]oE# OE# —
AST# RAS# RAS# RASH RASH [— RAs# RASH —— Ras#
CAS# A0-A11 [———| CASH A0-A11 CASH AO-AT1 CASH AO-AT1 CAS# AQ-A11 [~————{ CAS# AD-A11 CAS#H AO-A11 ASH AO-AT1
DQ32-DQ35 DQ36-DQ39 DQ40-DQ43 DQ44-DQ47 DQ48-DQ51 DQ52-DQ55 DQ56-DQ59 DQ60-DQB3
DQO-DQ3 DQO-DQ3 DQo-DQ3 DQo-0Q3 DQO-DAS DQO-DQ3 DQO-DQ3 DQo-DQ3
WE# ] wes WE: —— we# ——wes WE#
uzs uze uzz uzs u2e Uso ust uz2
OE# [—oE# [—oE# —jot¢ {——]OE# [———]0E# OE# OE#
AS3# RASH RASH RASH RASH RA ot RASH RAS# RAS#
GAS# A0-A11 [——— CAS# A0-A11 CASHAO-AT1 AO-AT1 CAS# AO-A11 ASH A0-A11 CAS# AC-A11 CAS# AO-A11

SPD
el “ oo

SA0 SA1 SA2

Vo0 — s UT-US2
ves L . uruse

U1-U32 = MT4LC16M4H9

6, 32 Meg x 64 Nonbuffered DRAM DIMMs
78.p65 ~ Rev. 2/99
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MICRON 8, 16, 32 MEG x 64

NONBUFFERED DRAM DIMMs
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MICRON

TECKNOLOGY. INC.

8, 16,32 MEG x 72
BUFFERED DRAM DIMMs

DRAM

MODULE

MTOLD(T)872 X, MT18LD(T)1672 X,
MT36LD(T)3272 X

For the latest full-length data sheet, please refer to the
Micron Web site: www.micron.com/mti/msp/html/
datasheet.html

‘EATURES

» JEDEC-standard ECC pinout in a 168-pin, dual in-line
memory module (DIMM)

64MB (8 Meg x 72), 128MB (16 Meg x 72) and
256MB (32 Meg x 72)

High-performance CMOS silicon-gate process
Single +3.3V 0.3V power supply
All inputs, outputs and clocks are LVTTL-compatible

PIN ASSIGNMENT (Front View)

168-Pin DIMM
(H-16; 64MB, SOJ), (H-20; 64MB, TSOP),
(H-13; 128MB, SOJ), (H-31; 128MB, TSOP),
(H-29; 256MB, SOJ), (H-32; 256MB, TSOP)

' All inputs are buffered except RAS# PIN | SYMBOL | PIN | SYMBOL | PiN | SYMBOL | PIN | SYMBOL

' 4,096-cycle CAS#-BEFORE-RAS# (CBR) refresh 1 Vss 43 Vss 85 Vss 127 Vss
distributed across 64ms 2 D0 | 44 | OF2# | 86 | DQ36 | 128 | RFU

~ 3 DQ1 45 RAS2# 87 DQ37 129 |NC/RAS3#*

' Extended Data-Out (EDO) PAGE MODE access cycle n e % T caseF T ss T Daae 1130 INC/cASSF
JPTIONS MARKING 5 D03__| 47 | RFU_| 89 | DQ39 [ 131 | RFU
6 Vo 48 WE2# 90 VoD 132 PDE#

* Components 7 | Do4 | 49 | Voo | 91 | DG40 | 133 [ Voo
SOJ D 8 | D05 |5 | NC_ | 92 | poal [ 184 ] NC
TSOP DT 9 D06 51 NC 93 | D042 | 135 NC

» Package 10 DQ7 52 DQ18 94 DQ43 136 DQ54
168—pi.n DIMM (gold) G 11 D08 53 DQ19 95 DQ44 137 DQ55

» Timin 12 Vss 54 Vss 96 Vss 138 Vss

8 13 DQ9 55 DQ20 97 DQ45 139 DQ56
50ns access 5 14 | D010 | 56 | DO21 | 98 | Dua6 [ 140 | Das7
60ns access -6 15 DQ11 57 D022 99 | DQ47_[ 141 | DQ58

» Access Cycle 16 | D012 | 58 | DO23 | 100 | DO48 | 142 | DQs9
EDO PAGE MODE X 17 DQ13 59 Voo 101 DQ49 143 Voo

18 Voo 60 | D024 | 102 Voo 144 [ DQ6D
19 DQ14 61 RFU 103 DQ50 145 RFU
CEY TIMING PARAMETERS 20 | _Dots | 62 | RFU_| 104 | D051 | 146 | RFU
21 DQ16 63 RFU 105 DQ52 147 RFU
SPEED RC 'RAC tpg AR fCAC {CAS 22 DQ17 64 RFU 106 DQ53 148 RFU
5| 84ns | 50ns | 20ns | 30ns | 18ns_| 8ns 23 ¢ Ves 165 | DA L1071 Ves | 149 | DGt
24 NC 66 DQ26 108 NC 150 DQ62
-6 104ns | 60ns 25ns 35ns 20ns 10ns 25 NG 57 DQ27 100 NC 151 Da63
26 Voo 68 Vss 110 Viop 152 Vss
b 27 WEO# 69 D028 111 RFU 153 DQ64
ART NUMBERS 28 CASO# 70 DQ29 112 INC/CAS1#*| 154 DQ65
29 RFU 71 DQA30 113 RFU 155 DQ66
PART NUMBER CONFIGURATION SPEED 30 | RASO# | 72 | D@31 [ 114 [nNC/RAS1#*[ 156 | DQ67
MTILD872G-5 X 8 Meg x 72 ECC 50ns 31 OE0# 73 Voo 115 RFU 157 Vob
MTOLDT872G-5 X 8 Meg x72 ECC 50ns 32 Vss 74 DQ32 116 Vss 158 DQ68
MT9OLDB72G-6 X 8 Meg x 72 ECC 60ns gi ﬁg ;2 gggi H; ﬁ; :2: gggg
MTILDT872G-6 X 8 Meg x 72 ECC 60ns 35 A 77 D35 19 g 161 D71
MT18LD1672G-5 X 16 Meg x 72 ECC 50ns 36 A6 78 Vss 120 A7 162 Vss
MT18LDT1672G-5 X 16 Meg x 72 ECC 50ns 37 A8 79 PD1 121 A9 163 PD2
MT18LD1672G-6 X 16 Meg x 72 ECC 60ns 23 Nc’mz) 2‘13 ggg gg NCA(‘A‘1 5 12; ';gg
MT18LDT1672G-6 X 16 Meg x 72 ECC 60ns 20 Voo 82 P07 124 Voo 166 D8
MT36LD3272G-5 X 32 Megx 72 ECC 50ns 4 RFU 83 D0 125 RFU 167 D1
MT36LDT3272G-5 X 32 Meg x 72 ECC 50ns 42 RFU 84 Voo 126 BO 168 Voo
MT36LD3272G-6 X 32 Meg x 72 ECC 60ns "256MB version only
- NOTE: Pin symbols in parentheses are not used on these modules but may be
MT361.DT3272G-6 X 32 Meg x 72 ECC 60ns used for other modules in this product family. They are for reference only.
16, 32 Meg x 72 Buffered DRAM DIMMs 1 1 75 Micron Technology, inc., reserves the right to change products or specifications without notice.
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8,16, 32 MEG x 72

BUFFERED DRAM DIMMs

GENERAL DESCRIPTION

The Micron® MTILD(T)872 X, MT18LD(T)1672 X and
MT36LD(T)3272 X are randomly accessed 64MB, 128MB
and 256MB memories organized in a x72 configuration.
They are specially processed to operate from 3V to 3.6V for
low-voltage memory systems.

During READ or WRITE cycles, each bit is uniquely
addressed through the address bits. First, the row address
is latched by the RAS# signal, then the column address by
CAS#. Two copies of address 0 (A0 and B0) are defined to
allow maximum performance for4-byte applications which
interleave between two 4-byte banks. A0 is common to the
DRAMs used for DQO-DQ35, while B0 is common to the
DRAMs used for DQ36-DQ71.

READ and WRITE cycles are selected with the WE#
input. A logic HIGH on WE# dictates read mode, while a
logic LOW on WE# dictates write mode. During a WRITE
cycle, data-in (D) is latched by the falling edge of WE# or
CAS#, whichever occurs last. EARLY WRITE occurs when
WE# goes LOW prior to CAS# going LOW, and the output
pins remain open (High-Z) until the next CAS# cycle.

EDO PAGE MODE

EDOPAGEMODE isanaccelerated FAST-PAGE-MODE
cycle. The primary advantage of EDO is the availability of
data-out even after CAS# goes back HIGH. EDO provides
for CAS# precharge time (*CP) to occur without the output
data going invalid. This elimination of CAS#output control
provides for pipeline READs.

FAST-PAGE-MODE modules have traditionally turned
the output buffers off (High-Z) with the rising edge of

CAS#. EDO-PAGE-MODE DRAMs operate like FAST-
PAGE-MODE DRAMS, except data will remain valid or
become valid after CAS# goes HIGH during READs, pro-
vided RAS#and OE#areheld LOW. If OE#is pulsed while
RAS#and CAS#are LOW, data will toggle from valid data
to High-Z and back to the same valid data. If OE#is toggled
or pulsed after CAS# goes HIGH while RAS# remains
LOW, data will transition to and remain High-Z.

During an application, if the DQ outputs are wire OR’d,
OE# must be used to disable idle banks of DRAMs. Alter-
natively, pulsing WE#to theidlebanks during CAS# HIGH
time will also tristate the outputs. Independent of OE#
control, the outputs will disable after tOFF, which is refer-
enced from the rising edge of RAS# or CAS#, whichever
occurs last. (Refer to the MT4LC16M4H9 DRAM data sheel
for additional information on EDO functionality.)

REFRESH

Returning RAS# and CAS# HIGH terminates a memory
cycle and decreases chip current to a reduced standby level.
Also, the chip is preconditioned for the next cycle during
the RAS# HIGH time. Correct memory cell data is pre-
served by maintaining power and executing any RAS#
cycle (READ, WRITE) or RAS# REFRESH cycle (RAS#-
ONLY, CBR or HIDDEN) so that all 4,096 combinations of
RAS#addresses (A0-A11) are executed at least every 64ms,
regardless of sequence. The CBR REFRESH cycle wil)
invoke the internal refresh counter for automatic RAS#
addressing.

8, 16, 32 Meg x 72 Bufferad DRAM DIMMs
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8,16,32 MEG x 72

BUFFERED DRAM DIMMs

FUNCTIONAL BLOCK DIAGRAM
MTOLD(T)872 X (64MB)

DQo-DQ7 DQ8-DQ15 DQ16-DQ23 DQ24-DQ31 DQ32-DQ39

A0 ,b_ a0 Dao-DA7 a0 DQO-DQ7 ap  DOO-DQ7 ap DQO-DO7 Ao DQ0-DQ7
WEO# —-V—— WE# WE# We# WE# WE#
vo U u2 us v4
OEO# b OE# OE# OE# OE# OE#
IASO# ——eemenm——t RASH RASH RASH RASH RASH
JASO# —D—-—— CAS# A1-Al1 CAS# A1-A11 AS# A1-A11 AS# A1-A11 CAS# A1-A11

A1l
11-A1

A

DQ40-DQ47 DQ48-DQ55 DQ56-DQ63 DQe4-DQ71
B0 Ao DQo-DO7 A0 DQo-DQ7 Ag D00-DQ7 A0 DQO-DQ7
WE2# WE# WE# WE# WE#
us ue u7 us

OE2# OE# OE# OE# OFE#
IAS2# RAS# RAS# RASH RAS#
ASA# CAS# A1-Al1 CAS# A1-A11 ASH Al-A11 AS# A1-AT1

PRESENCE

VoD - - U0-Us, BUFFERS U0-U8 = MT4LC8MBC2 EDO PAGE MODE

PDI-PD8 v T Uo-Us, BUFFERS

DETECT
GENERATOR

E#

PDE#

IOTE: 1. Allinputs with the exception of RAS# are redriven.
2. D = line buffers.

16, 32 Meg x 72 Buffered DRAM DIMMs. 1 1 77 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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MICRON 8,16, 32 MEG x 72

BUFFERED DRAM DIMMs

FUNCTIONAL BLOCK DIAGRAM
MT18LD(T)1672 X (128MB)

DQO-DQ3 DQ4-DQ7 DQs-DQ11 DQ12-DQ15 DQ16-DQ19 DQ20-DQ23 DQ24-DQ27 DQ28-DQ31 DQ32-DQ3E
%0 aoDO0Da3 | [, ocopas| [, poopasl  {, poodas|l [, poooasl _ fso Daopas]l 1., DaoDas| o Daonas]l_J,, pao-bas
WEO# WE# ] wes b WE# ——] wE# —— wes 1 ——wes —— e f——tWE#
uo ut u2 us ua us us ur us
OE0# {}— OE# — ok oE# OE# OE# OE# i OE# OE#
RASO# —————— RASH ——{RAS# ——]Ras# ——Ras# ——ras# ——— RASH ——ras# ——— Rask |——Ras#
CASO# —-@ AS# A1-A11 CAS# A1-A1 ASH A1-AT1 CASH Al-Al1 ASH At-AT] CASH A1-A1 ASH At-AT1 ASH A1-AT1 ASH Al-A11

A11-At
A1
DQ36-DQ39  DQ40-DQ43  DQ44-DQ47  DQ48-DAST  DQ52-DQS5S  DQS6-DQ59  DQE0-DQ63  DQ64-DQS7  DQ68-DQT1
8o aobaeas] [, ocodas] [, oaoncs] [, pooocal [, paopas] Ty, paooas Ao DQC-DQ3 a0 Do0-baa] |, boo-oas
WE2# WE# — WE# P WE# ] WE# ——WE# | WE# WE# p——] WE# WE#
ug ut1o Ut U1z U3 U4 uis uie U7
OE2# OE# OF# p——— OE# OE# OE# OE# OE# p——] OE# OE#
RAS2# RAS# RAS# [ RAS# RAS# RAS# ] RASH# RAS# [ RAS# RAS#
CAS4a# CAS# A1-A11 AS# A1-A1 CAS# A1-A1t CAS# A1-A11 AS# A1-A1 CAS# A1-Al1 AS# A1-A11 CAS# A1-A11 ASH# A1-A11
Voo UO-U17, BUFFERS U0-U17 = MT4LC16M4H9 EDO PAGE MODE
PRESENCE- l
DETECT PD1.PD8 Vss—l— U0-U17, BUFFERS
GENERATOR
E#
PDE#

NOTE: 1. Allinputs with the exception of RAS# are redriven.
2. D =line buffers.

8, 16, 32 Meg x 72 Buffered DRAM DIMMs 1 1 78 Micron Technology, Inc., reserves the right to change products or specifications without notice
DM77.p65 — Rev. 2/99 = ©1999, Micron Technology, inc



8, 16, 32 MEG x 72

on BUFFERED DRAM DIMMs

TECHNOLO!

MICR

FUNCTIONAL BLOCK DIAGRAM
MT36LD(T)3272 X (256MB)

DQO-DO3 DQ4-DA7 DQB-DAT1 DQ12:DQ15  DQ16-DQ19  DO20-DQ23  DQ24-DQ27  DO28-DQ31  DQ32-DA35
A0 {9\/ ao DQ0-D03 Ao DQO-DQ3 a0 DQO-DQ3 a0 DQ0-DQ3 Ap DQ0-DQ3 po DOODA3L 1o DQODASL —{,, DGO-DA3L 14, DQO-DA3
WEO# —B WEH WE# WE: WE# WE# WE# WE# ——] WE# ——jwe#
uo Ut U2 us u4 us us u7 us
OEO# @ OE# OF# [ OE# [—]OE# [ OE# OE# [——] OE# [ 0E# [ OE#
RASO# RASH RAS# —]RASH RAS# [—]RAS# "1 RAS#
CASO# —b ASH A1-AT1 CAS# A1-A1 ASH A1-A11 frme] CAS# A1-A11 frmeee—r] CASH A1-A11 CAS# A1-A1 AS# A1-A1t ASH A1-A1 AS# A1-A11
A!I
AT1-A1 {»
Gl
DQ36-DQ3  DQ40-DQ43  DQ44-DQ47  DQ48-DQ5T  DQ52DASs  DQs6-DQSY  DQBO-DQS3  DQ64-DQAE7  DQEs-DA7I
Bo {9\, a0 DQO-DQ3 pobo0DO3l 1, poopasl ], paobasf  f., DQo-DQ3 0 DO0-DA3 L {5 DQO-DQ3| A0 DQO-DQS [ ] 5 DQO-DQ3
WE2# _p WE# WE# [ WE# NE# WE# WE# WE# [ WE#
us uio un u12 ui3 ut4 u1s u1e v17
OE2# @ OE# OE# [ OE# f— OE# [~ OE# OE# [ CE# [ OE# [ OE#
RAS2# RAS# RAS# —RAS# F RAS# [——] RAS# ] RAS# [ RAS#
CAS4# —& CAS# A1-Al1 CAS#A1-A11] ASH A1-Al ASH A1-A11 _‘ CAS# A1-A11 CAS# A1~A1 1 fed] CAS# A1-A11 ASH A1~AT1) AS# A1-A11
DQO-DQ3 DQ4-DQ7 DQ8-DQ11 DQ12DQ15  DQ16-DQ1Y  DQ20-DQ23  DQ24-DQ27  DQ28-DQ31  DQ32-DA35
a0 DQO-DQ3 Ao DQO-DQ3 a0 PQO-DG3 ap DQO-DA3 Ao DQO-DQ3 a0 DQ0-DQ3 A0 DQO-DOBL___| 15 DQO-DO3 |44 DQO-DO3
WE# [ WE# WE# WE# WE# WE# WE# p—er WE# — WE#
us uis u20 u21 u22 u23 u24 u2s u26
OE# — OE# OE# OE# OE# OE# OE# ] OE# |— OE#

RAST# RAS# ] RAS# RASH# RAS# RAS# RAS# RAS# RAS# RAS#

CAS1# —b CAS# A1-A1 AS# A1-A11 CAS# A1-A11 CAS# A1-A11) CAS# A1~A11 CAS# A1-At1 CAS# A1-A11 ASH A1-At AS# A1-A11
DQ36-DQ39  DQ40-DQ43  DQ44-DQ47  DQ48-DQ5T  DQ52-DAS5 — DQS6-DQ5e  DQEO-DQE3  DQE4-DQ67  DQEs-DA7A
a0 DQO-DQ3 ao DQO-DQ3 a0 DQO-DQ3 Ao DQO-DQ3 a0 Doo-DO3L |, DQ0-DA3 a0 DQO-DQ3 A0 DQO-DQ3 a0 DQO-DQ3
WE# WE# NE# WE# WE# L— WE# WE# WE# WE#

uz7 uzs u29 uso us1 usz uss u34 uas

OE# OE# [ OE# pe———] OE# OE# p-~~—] OE# [— OE# —CE# OE#
RAS3# RASH RAS# RAS# [——{RAS# RAS; RAS#
CAS5# CAS# A1-A11 CASH A1-A1 ASH A1-A1 AS#H A1-A11 CAS# A1-A1 ASH Al~AT ASH Al-A1 ASH A1-A11 CAS# A1-A11]
[PResence- Voo U0-U35, BUFFERS U0-U35 = MTALC16M4HS
I EDO PAGE MODE
DETECT PD1-PD8 ves—L__ . U0-U35 BUFFERS
GENERATOR
E#
PDE#

NOTE: 1. Allinputs with the exception of RAS# are redriven.

2. D = line buffers.

Micron Technology, Inc., reserves the right to change products or specifications without notice.
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MICRON 8, 16, 32 MEG x 72

BUFFERED DRAM DIMMs
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8,16,32 MEG x 72

NONBUFFERED DRAM DIMMs

DRAM
MODULE

MTOLD872A X, MT18LD1672A X,
MT36LD3272A X

For the latest full-length data sheet, please refer to the
Micron Web site: www.micron.com/mti/msp/htmi/
datasheet.htm!

‘EATURES

* Eight-CAS# ECC pinout in a 168-pin, dual in-line
memory module (DIMM)

" 64MB (8 Meg x 72), 128MB (16 Meg x 72) and
256MB (32 Meg x 72)

* Nonbuffered

- High-performance CMOS silicon-gate process

PIN ASSIGNMENT (Front View)
168-Pin DIMM

(H-12; 64MB), (H-15; 128MB),
(H-28; 256MB)

- Single +3.3V 0.3V power supply
- All inputs, outputs and clocks are LVTTL-compatible
© 4,096-cycle CAS#-BEFORE-RAS# (CBR) refresh I
distributed across 64ms PIN | SYMBOL | PIN | SYMBOL | PIN | SYMBOL | PIN | SYMBOL
- Extended Data-Out (EDO) PAGE MODE access cycle ! Vss 43 Vss 85 Vss 127 Vss
* Serial presence-detect (SPD) 2 D0 | 44 | Ot2# | 86 | DG32 | 128 | RFU
P 3 DO1__| 45 | RAS2# | 87 | D033 | 129 [NC/RAS3#*
4 D02 | 46 | CAS2# | 88 | DQ34 | 130 | CAS6#
JPTIONS MARKING 5 DQ3__| 47 | CAS3# | 89 | DQ35 | 131 | CAST#
‘ 6 Voo | 48 | WE2# | 90 | Voo [ 132 | RFU
fggkageDIMM d G 7 D04 | 49 | Voo 91 | DQs6 | 133 | Voo
-pin (gold) B D05 | 50 NC 92 | D037 | 134 | NG
Timi 9 D06 | 51 NC 93 | Dass [ 135 | NG
ming 10 | po7 | 52| CB2Z | 94 | DA39 | 136 | cB6
50ns access -5 11| Dos | 53 | B3 | 95 | Da40 | 137 | CB7
60ns access -6 12 Vss 54 Vss 9 Vss 138 Vss
13 | D09 | 55 | DQi6 | 97 | D4l | 139 | D048
Access Cycle 14 | DOf0 | 56 | DQi7 | 96 | D042 | 140 | DQ49
EDO PAGE MODE X 15 | _Dail_| 57 | DQi8 | 99 | DQ43 [ 141 | DQs0
16 | D012 | 58 | DO19 | 100 | DO44 | 142 | D@51
17 | _DG13_| 59 | Voo | 101 | DQd5 | 143 | Voo
(EY TIMING PARAMETERS 18 | Voo | 60 | DO20 | 102 | Voo | 144 | DO52
: : : : : : 19 | Doi4 | et NC_ | 103 | D046 | 145 | NC
SPEED | RC RAC PC AR | 'CAC | 'CAS 20 | D015 | 62 | RFU_| 104 | D047 | 146 | RFU
-5 84ns 50ns 20ns 25ns 13ns 8ns 21 CB0 63 NC 105 CB4 147 NC
-6 104ns | 60ns | 25ns | 30ns | 15ns | 10ns 22 | GB1 64 Vss | 106 | CBS | 148 | Vss
23 Vss 65 | D021 | 107 | Vss | 149 | DO53
24 NC 66 | DQ22 | 108 | NC__| 150 | DO54
JART NUMBERS 25 NC__ | 67 | D23 | 109 | NC__ | 151 | Dass
26 Voo 68 Vss 110 Voo 152 Vss
PART NUMBER CONFIGURATION SPEED gg gg%ﬂ; Bg gggg 1 } ; C:;lj# }gi gggg
7
MTOLD872AG-5 X 8 Meg x 72 ECC 50ns 20 | CASI# | 71 | D26 | 113 | CAS5# | 155 | D058
MT9OLD872AG-6 X 8 Meg x 72 ECC 60ns 30 | RASOZ | 72 | DQ27 | 114 [NC/RASI#**| 156 | DQ59
MT18LD1672AG-5 X 16 Meg x 72 ECC 50ns 31 | Of0F | 78 | Voo | 115 | RFU__ | 167 | Voo
MT18LD1672AG-6 X 16 Meg x 72 ECC 60ns gg Y:OS ;g gggg Hg \;/\515 }gg ggg?
MT36LD3272AG-5 x* 32 Meg x 72 ECC 50ns o o T oo T T a5 Ts0 1 boee
MT36LD3272AG-6 X 32 Meg x 72 ECC 60ns 35 Ad 77 DQ31 119 A5 161 D063
36 A6 78 Vss 120 A7 162 Vss
Contact factory for availability 37 A8 79 NC 121 A9 163 NC
38 | A0 | 80 NC_ | 122 | A11__| 164 | NC
30 | NC(A12) | 81 NC__| 123 [ NC(A13) | 165 | SAD
40 | Voo | 82 | SDA | 124 | Voo | 166 | SAl
41 Voo | 83 | SCL | 125 | RFU_ | 167 | SA2
OTE: Pin symbols in parentheses are not used on these modules but may be used "42 RFU 84 Voo 126 | RRU | 168 Voo
for other modules in this product family. They are for reference only. 256MB version only

16, 32 Meg x 72 Nonbuffered DRAM DiMMs
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MICRO

TECHNOLOGY. INC.

8,16, 32 MEG x 72

NONBUFFERED DRAM DIMMs

GENERAL DESCRIPTION

The Micron® MTILD872A X, MT18LD1672A X and
MT36LD3272A X are randomly accessed 64MB, 128MB and
256MB memories organized in a x72 configuration. They
are specially processed to operate from 3V to 3.6V for low-
voltage memory systems.

During READ or WRITE cycles, each bit is uniquely
addressed through the 22/23 address bits, which are en-
tered 12 bits (A0-A11) at RAS# time and 11/12 bits (AO-
All) at CAS# time.

READ and WRITE cycles are selected with the WE#
input. A logic HIGH on WE# dictates read mode, while a
logic LOW on WE# dictates write mode. During a WRITE
cycle, data-in (D) is latched by the falling edge of WE# or
CAS#, whichever occurs last. An EARLY WRITE occurs
when WE# is taken LOW prior to CAS# falling. A LATE
WRITE or READ-MODIFY-WRITE occurs when WE## falls
after CAS# is taken LOW. During EARLY WRITE cycles,
the data-outputs (Q) will remain High-Z regardless of the
state of OE#. During LATE WRITE or READ-MODIFY-
WRITEcycles, OE#mustbe taken HIGH to disable the data-
outputs prior to applying input data. If a LATE WRITE or
READ-MODIFY-WRITE is attempted while keeping OE#
LOW, no WRITE will occur, and the data-outputs will drive
read data from the accessed location.

EDO PAGE MODE

EDOPAGEMODEisanaccelerated FAST-PAGE-MODE
cycle. The primary advantage of EDO is the availability of
data-out even after CAS# goes back HIGH. EDO provides
for CAS# precharge time (*CP) to occur without the output
data going invalid. This elimination of CAS# output control
provides for pipelined READs.

FAST-PAGE-MODE modules have traditionally turned
the output buffers off (High-Z) with the rising edge of
CAS#. EDO-PAGE-MODE DRAMs operate like FAST-
PAGE-MODE DRAMs, except data will remain valid or
become valid after CAS# goes HIGH during READs, pro-
vided RAS#and OE#areheld LOW. If OE#is pulsed while
RAS#and CAS#are LOW, data will toggle from valid data
to High-Z and back to the same valid data. If OE#is toggled

or pulsed after CAS# goes HIGH while RAS# remains
LOW, data will transition to and remain High-Z.

During an application, if the DQ outputs are wire OR’d
OE#mustbe used to disableidle banks of DRAMs. Alterna-
tively, pulsing WE# to the idle banks during CAS# HIGH
time will also tristate the outputs. Independent of OE#
control, the outputs will disable after tOFF, which is refer-
enced from the rising edge of RAS# or CAS#, whichever
occurs last. (Refer to the 16 Meg x 4 [MT4LC16M4H9
DRAM data sheet for additional information on EDC
functionality.)

REFRESH

Returning RAS# and CAS# HIGH terminates a memory
cycle and decreases chip current to a reduced standby level
Also, the chip is preconditioned for the next cycle during
the RAS# HIGH time. Correct memory cell data is pre-
served by maintaining power and executing any RAS#
cycle (READ, WRITE) or RAS# REFRESH cycle (RAS#-
ONLY, CBR or HIDDEN) so that all combinations of RAS#
addresses (A0-A10/A11) are executed at least every ‘REF
regardless of sequence. The CBR REFRESH cycle will in:
voke the internal refresh counter for automatic RASH#
addressing.

SERIAL PRESENCE-DETECT OPERATION

This module family incorporates serial presence-detec
(SPD). The SPD function is implemented using a 2,048-bi
EEPROM. This nonvolatile storage device contains 25¢
bytes. The first 128 bytes can be programmed by Micron tc
identify the module type and various DRAM organizations
and timing parameters. The remaining 128 bytes of storage
are available for use by the customer. System READ,
WRITE operations between the master (system logic) anc
the slave EEPROM device (DIMM) occur via a standard IIC
bus using the DIMM’s SCL (clock) and SDA (data) signals
together with SA(2:0), which provide 8 unique DIMM;/
EEPROM addresses.

8, 16, 32 Meg x 72 Nonbuffered DRAM DIMMs
DM79.p65 — Rev. 2/99

1-182

Micron Technology, inc., reserves the right to change products or specifications without notice
©1999, Micron Technology, Inu



8,16,32 MEG x 72

NONBUFFERED DRAM DIMMs

FUNCTIONAL BLOCK DIAGRAM
MTOLD872A X (64MB)

DQo-DQ7 DQs-DQ1s CBO0-CB7 DQ16-DQ23 DQ24-DQ31
DGO-DQ7 DQO-DQ7 Dao-Da7 DQO-DQ7 DQO-DG7
JEQ# —————— WEH WE# WE# WE# WE#
ut u2 us us us
JEO# ——] OE# OE# OE# OE# OE#
\SO# ] RAS# RASH# RASH RASH
\SO# ———————] CAS# __ AO-A11 CAS# _ AO-A11 CASH# _ AD-A11 CAS# _ AO-A11
st I & )
\S2#
o -
-A11 G
DQ32-DQ39 DQ40-DQ47 DQ48-DQ5S DQ56-DQ63
DQO-DA7 DQO-DQ7 DQo-DQ7 | DQ0-DQ7
TE2# WE# WE; WE:
C ] us " e *
E2# - OE# OE# OE#
\S2# - RASH RAS#
\S4# CAS# _ AD-Al1 CAS# _ AO-Al1
\s5# i ¢ l
\S6# [
\S7#
SPD
VoD — s U1-U8 U1-U9 = MT4LC8M8C2 EDO PAGE MODE
3CL —» A A A2 - SDA
Vss—— & Ut-Us
SAC SA1 SA2

8, 32 Meg x 72 Nonbuffered DRAM DIMMs 1 1 83 Micron Technology, Inc., reserves the right to change products or specifications without notice.
79.p65 — Rev. 2/99 - ©1999, Micron Technology, Inc.



MICRON

TECHNOLO c

8,16, 32 MEG x 72
NONBUFFERED DRAM DIMMs

FUNCTIONAL BLOCK DIAGRAM
MT18LD1672A X (128MB)

DQ0-DQ3 DQ4-DQ7 DQs-DQ11 DQ12-DQ15 CB0-CB3 DQ16-DQ19 DQ20-DQ23 DQ24-DQ27 DQ28-DQ3
DQC-DQ3 DQO-DQ3 DQO-DQ3 DQO-DQ3 DQ0-DQ3 DQ0-DA3 DQ0-DQ3 DQ0-DQ3 DQ0-DA3

WEO#  ———|We# WE# WE# | WE# WE# WE# WE# WE# WE#

OE0# ————oEs U1 ogg Y2 t——oEs U3 [——oEs U4 oE¢ US oE¢ VB oE# U7 oE# U8 [
RASO#  —————{Ras# RAS# [—|RAs# RASH# RASH RAS# RAS# RASH# RAS#
CASO#  ————]CAS# A0-A11 CAS# AG-A11 CAS# AO-Al1 ——{ CASH# AO-AT1 CAS# AO-Al1 CAS# AO-A11[—| CAS¥ AG-A11 CAS# A0-AT1 CAS# A0-A1
CAS1#

CAs2#
CAS3#
AO-A11
DQ32-DQ35 DQ36-DQ39 DQ40-DQ43 DQ44-DQ47 CB4-CB7 DQ48-DQ51 DQ52-DQ55 DQ56-DQ59 DQ60-DQ6
DQO-DQ3 DQo-DQ3 DQO-DQ3 DQO-DQ3 DQO-DQ3 DQO-DQ3 DQo-DQ3 DQO-DQ3 DQ0-DQ3

WE2# WE# WE# WE# WE# WE# WE# WE# WE# WE#

OE2# oe# V10 [——oe# U [——]oEs U12 —oEs U3 og# UM ——oes UIS ——oEs U6 oEs U17 oE# Ui8
RAS24# RAS# [ RAs# [|Ras# RAS# RAS# [———1Ras# RASH# RAS# RASH
CAS4# CAS# A0-A11{—| CAS# A0-AT1 CAS# AO-AT1 CAS# AD-AT1 AS# AO-AT1 CAS# AO-AT1 CASH# AO-A11 CASH A0-AT1 CAS# A0-A1
CAS5#

CASG#
CAST#
U1-U18 = MT4LC16M4HS EDO PAGE MODE
Vo0 - U118
ves L L ututs
SA0 SA1 SA2
8, 16, 32 Meg x 72 Nonbuffered DRAM DIMMs. 1 .1 8 4 Micron Technology, Inc., reserves the right to change products or specifications without noti
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8, 16,32 MEG x 72

NONBUFFERED DRAM DIMMs

FUNCTIONAL BLOCK DIAGRAM
MT36LD3272A X (256MB)

DQe-DQ3 bQ4-DQ7 DQs8-DQ11 DQ12-DQ15 CB0-CB3 DQ16-DQ19 DQ20-DQ23 DQ24-DQ27 DQ28-DQ31
DQO-DQ3 DQO-DA3 DQO-DQ3 DQO-DQ3 DQO-DQ3 DQo-DQs DQO-DA3 DQO-DQ3 DQO-DQ3
TEO# WE# f—— we# WE# WE# WE#
ut vz vs U4 us [ ur us U9
JEO# OE# E4 OE# OE# OE# OE#
\So# RASH RASH RASH# R R
\So# CASH AO-A11|—~——]| CASH AO-A11 CAS#HAO-A11 CAS# AD-A11 AO-AT1 CAS# AO-A1 1 [———| CASH AO-A11 AO-A11 AS# AO-A11
\S1#
\S2# j
\S3#
-Al1
DQ32-DQ35 DQ36-DQ3g DQ40-DQ43 DQ44-DQ47 CB4-CB7 DQ48-DQS51 DQ52-DQ55 DQ56-DQS59 DQB0-DQ63
DQO-DO3 0QO-DQ3 DQO-DQ3 DQO-DA3 DQO-DQ3 DQ0-DQ3 DQO-DQ3 DQo-DQS DQO-DQ3
'E2# WE# NE# WE# WE# —{ WE# Ef WE# —-l WE#
uto unt ur2 u13 ute u1s u1s u17 uig
E2# OE# OE# —— OE# OE# OE# —oe OE# —{CE# f——q{OE#
S2# RASH RASH [ RAS# RASH
Sa# CAS# AO-A11 [——— CASK AG-A11 CAS# A-Al1 CASH AO-AT1 AO-AT1 CAS# AO-A11 [——{ CASH AO-AT1 CAS# AO-AT1 —‘ CAS# AO-AT1
S5#
S6#
S7#
DQO-DQ3 DQ4-DQ7 DQs-DQ11 DQ12-DQ15 CBO-CB3 DQ16-DQA19 DQ20-DQ23 DQ24-DQ27 DQ28-DQ31
£Q-DQ3 DQO-DQ3 DQO-DQ3 DQO-DA3 DQO-DA3 DQ0-DQ3 DQO-DQ3 DQO-DQ3 DQO-DQ3
WE# - WE# [ we# - WE# WE# \-— Wes W/ WE#
utg u20 u21 uz2 uzs u24 25 uzs uzz
OE# OE# OE# — ——oes [—— oE# OE# <=3
S1# RASH RASH —J RASH R, RAS#
CAS# AO-A1 1 [——— CAS# AO-A11 CASH AO-AT1 l—1 CAS# AO-A11 L——— CASH AO-At1 CAS# AO-A11 AQ-AT CASH AO-A11 CAS#AO-A11
DQ32-DQ35 DQ36-DQ39 DQ40-DQ43 DQ44-DQ47 CB4-CB7 DQ48-DQS1 DQ52-DQS5 DQs6-DQ59 DQ60-DQE3
DQO-DQ3 0Qo-DO3 DQO-DQ3 DQO-DA3 DQ0-DQ3 DQO-DQ3 DQO-0Q DQO-DQ3 000-DO3
WE# ——wes }— WE# WE# ——{wes WES we# —— wes
uzs uz9 u3o ust uas u34 u3s uss
OE# ——0E# ——oes f——r{oE# —OE# [——foE# [—— oE# ——] oE#
38# RASH RASH RAS/ R
CAS#H AQ-A11 f———] CASH AO-A11 CAS# A0-A11 L— CAS# AO-AT1 CASHAO-AT1 CAS# AG-AIT S# AO-AT1 CAS# AO-AT1 [——{ CASH AO-AT1

VDD—_E—_> U1-uss U1-U36 = MT41.C16M4H9 EDO PAGE MODE

vss—L . U1-U36

32 Meg x 72 Nonbuffered DRAM DIMMs

Micron Technology, Inc., reserves the right to change products or specifications without notice.
1.p65 — Rev. 2/9

©1999, Micron Technology, Inc.
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MICRON 8, 16, 32 MEG x 72

NONBUFFERED DRAM DIMMs

8, 16, 32 Meg x 72 Nonbuffered DRAM DIMMs 1 1 86 Micron Technology, inc., reserves the right to change products or specifications without nc
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MICRON

TECHNOLOGY. INC

ZBT SRAM PRODUCT SELECTION GUIDE

Memory Supply 1/0 Control Part Cycle No. of Pins/
Configuration (Voltage | Voltage | Functions Number Time (ns) Package Page
128K x 18 3.3V 3.3V Flow-Through ZBT MT55L128L18F 10, 11,12 100/TQFP | 2-1
128K x 18 3.3V 3.3V Pipelined ZBT MT55L128L18P 7,7.5,8.5,10 | 100/TQFP | 2-7
256K x 18 3.3V 3.3V Flow-Through ZBT MT55L256L18F 10, 11,12 100/TQFP | 2-13
256K x 18 3.3V 3.3V Pipelined ZBT MT55L256L.18P 6,7.5,10 100/TQFP | 2-19
256K x 18 3.3V | 3.3V/2.5V | SmarT ZBT (Pipelined) MT56L256_18P* | ADVANCE ADVANCE | 2-37
512K x 18 3.3V |8.3V/2.5V | Flow-Through ZBT MT55L512_18F 10, 11,12 100/TQFP | 2-25
512K x 18 3.3V [3.3V/2.,5V | Pipelined ZBT MT55L512_18P 6,7.5,10 100/TQFP | 2-31
512K x 18 | 3.3V |3.3V/2.5V | Smart ZBT (Pipelined) MT56L512_18P | ADVANCE ADVANCE | 2-37
64K x 32 3.3V 3.3V Flow-Through ZBT MT55L64L32F 10, 11,12 100/TQFP | 21
64K x 32 3.3V 3.3V Pipelined ZBT MT55L64L32P 7,7.5,8.5,10 | 100/TQFP | 2-7
128K x 32 3.3V 3.3V Flow-Through ZBT MT55L128L32F 10, 11,12 100/TQFP | 2-13
128K x 32 3.3V 3.3V Pipelined ZBT MT55L.128L32P 6,7.5,10 100/TQFP | 2-19
128K x 32 3.3V |3.3V/2.5V | Smart ZBT (Pipelined) MT56L128_32P ADVANCE ADVANCE | 2-37
256K x 32 3.3V |3.3V/2.5V | Flow-Through ZBT MT55L.256_32F 10, 11,12 100/TQFP | 2-25
256K x 32 3.3V |3.3V/2.5V | Pipelined ZBT MT55L256_32P 6,7.5,10 100/TQFP | 2-31
256K x 32 3.3V [3.3V/2.5V | Swart ZBT (Pipelined) MT56L256_32P ADVANCE ADVANCE | 2-37
64K x 36 3.3V 3.3V Flow-Through ZBT MT55L64L36F 10, 11,12 100/TQFP | 21
64K x 36 3.3V 3.3V Pipelined ZBT MT55L64L36P 7,7.5,85,10 | 100/TQFP | 2-7
128K x 36 3.3V 3.3V Flow-Through ZBT MT55L128L36F 10, 11,12 100/TQFP | 2-13
128K x 36 3.3V 3.3V Pipelined ZBT MT55L128L36P 6,7.5,10 100/TQFP | 2-19
128K x 36 3.3V |3.3V/2.5V | Swmart ZBT (Pipelined) MT56L128_36P ADVANCE ADVANCE | 2-37
256K x 36 3.3V [3.3V/2.5V | Flow-Through ZBT MT55L256_36F 10, 11, 12 100/TQFP | 2-25
256K x 36 3.3V |3.3V/2,5V | Pipelined ZBT MT55L256_36P 6, 7.5, 10 100/TQFP | 2-31
256K x 36 3.3V [3.3V/2.5V | Swart ZBT (Pipelined) MT56L.256_36P ADVANCE ADVANCE | 2-37

*The placeholder in the part number is replaced with an “L” for 3.3V I/O parts and a “V” for 2.5V I/O parts.




MICRON

TECHNOLOGY. INC.

ADVANCE
2Mb: 128K x 18, 64K x 32/36

3.3V /O, FLOW-THROUGH ZBT SRAM

2Mb
ZBT™ SRAM

MT55L128L18F, MT55L64L32F,
MT55L64L36F

3.3V Vop, 3.3V I/O

FEATURES

High frequency and 100 percent bus utilization

Fast cycle times: 10ns, 11ns and 12ns

Single +3.3V 5% power supply

Advanced control logic for minimum control signal
interface

Individual BYTE WRITE controls may be tied LOW
Single R/W# (read /write) control pin

CKE# pin to enable clock and suspend operations
Three chip enables for simple depth expansion
Clock-controlled and registered addresses, data 1/Os
and control signals

Internally self-timed, fully coherent WRITE
Internally self-timed, registered outputs eliminate the
need to control OE#

SNOOZE MODE for reduced-power standby

» Common data inputs and data outputs

© Linear or Interleaved Burst Modes

- Burst feature (optional)

- Pin/function compatibility with 4Mb, 8Mb and 16Mb

ZBT SRAM family
Automatic power-down
JPTIONS MARKING

Timing (Access/Cycle/MHz)

7.5ns/10ns/100 MHz -10

8.5ns/11ns/90 MHz -11

9ns/12ns/83 MHz -12

Configurations

128K x 18 MT55L128L18F
64K x 32 MT55L64L32F
64K x 36 MT55L64L36F

Package

100-pin TQFP T

Options

Standard version None

Low-power version P

Part Number Example: MT55L128L18FT-10

sENERAL DESCRIPTION

TheMicron®Zero Bus Turnaround™ (ZBT™) SRAM family
nploys high-speed, low-power CMOS designs using an
1vanced CMOS process.

The MT55L128L18F and MT55L641.32/36F SRAMs
itegrate a 128K x 18, 64K x 32, or 64K x 36 SRAM core with

100-Pin TQFP*
(D-1)

*JEDEC-standard MS-026 BHA (LQFP).

advanced synchronous peripheral circuitry and a 2-bit
burst counter. These SRAMs are optimized for 100 percent
bus utilization, eliminating any turnaround cycles when
transitioning from READ to WRITE, or vice versa. All
synchronous inputs pass through registers controlled by a
positive-edge-triggered single clock input (CLK). The
synchronous inputs include all addresses, all data inputs,
chip enable (CE#), two additional chip enables for easy
depth expansion (CE2, CE2#), cycle start input (ADV/
LD#), synchronous clock enable (CKE#), byte write enables
(BWa#, BWb#, BWc# and BWd#) and read / write (R/W#).

Asynchronous inputs include the output enable (OE#,
which may be tied LOW for control signal minimization),
clock (CLK) and snooze enable (ZZ, which may be tied
LOW if unused). There is also a burst mode pin (MODE)
that selects between interleaved and linear burst modes.
MODE may be tied HIGH, LOW or left unconnected if burst
is unused. The flow-through data-out (Q) is enabled by
OE#. WRITE cycles can be from one to four bytes wide as
controlled by the write control inputs.

AlIlREAD, WRITE and DESELECT cycles are initiated by
the ADV/LD# input. Subsequent burst addresses can be
internally generated as controlled by the burst advance pin
(ADV/LD#). Use of burst mode is optional. It is allowable
to give an address for each individual READ and WRITE
cycle. BURST cycles wrap around after the fourth access
from a base address.

b: 128K x 18, 64K x 32/36 3.3V /O, Flow-Through ZBT SRAM
55L.128.18F .p65 — Rev. 2/99

Micron Technology, Inc., reserves the right to change products or specifications without notice.
©1999, Micron Technology, Inc.
ZBT and Zero Bus Turnaround are trademarks of Integrated Device Technology, Inc.,
and the architectura is supported by Micron Technology, Inc., and Motorola inc.
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ADVANCE
MICRON 2Mb: 128K x 18, 64K x 32/36

3.3V /0, FLOW-THROUGH ZBT SRAM

FUNCTIONAL BLOCK DIAGRAM

128K x 18
$A0, A, SA v ADDRESS 7
REGISTER a1
MODE

CLK K CE DJ ADV/LD# —
CKE# & K
WRITE ADDRESS
REGISTER o]
u
J — | T
I D P
A U
T T
ADV/LD# — 128K x9x2 A .
WRITE REGISTRY
BWa# AND DATA COHERENCY — o“R'.?/'e'Ss Ll MEMoRY $ bel U DOs
CONTROL LOGIC ARRAY T
BWb# [ - E F
Rl
RW# | s
N E]
G
L
P R
RE
o READ LOGIC GISTER ﬂ
cszz g )
CE2#
64K x 32/36
16
SAQ, SA1, SA ADDRESS
REGISTER
MODE
CLK K Ce D_‘
CKEF [D«
WRITE ADDRESS A5
REGISTER
0
u
— T
D P
s A 1]
84K x8x4 E T T
ADV/LD# —8 x32) g A
BWa# WRITE REGISTRY WRITE E B
— e 84K x9x4 el S | U DOs
BWb# AND DATA COHERENCY DRIVERS (x36) T F
BWe# CONTROL LOGIC 31 E F
MEMORY P £ t
BWd# ARRAY s A s
RIW# N L E]
G
REGISTER
P READ LOGIC ﬂ
cszi 5 )
CE2#

NOTE: Functional Block Diagrams illustrate simplified device operation. See Truth Table, Pin Descriptions and timing
diagrams for detailed information.

2Mb: 128K x 18, 64K x 32/36 3.3V VO, Flow-Through ZBT SRAM Micron Technology, Inc., reserves the tight to products or specifications without notic
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MICRON

TECHNOLOGY. INC.

ADVANCE
2Mb: 128K x 18, 64K x 32/36

3.3V /0, FLOW-THROUGH ZBT SRAM

GENERAL DESCRIPTION (continued)

To allow for continuous, 100 percent use of the data bus,
the flow-through ZBT SRAM usesa LATE WRITE cycle. For
example, if a WRITE cycle begins in clock cycle one, the
address is present on rising edge one. BYTE WRITEs need
to be asserted on the same cycle as the address. The write
data associated with the address is required one cycle later,
or on the rising edge of clock cycle two.

Address and write control are registered on-chip to sim-
plify WRITE cycles. This allows self-timed WRITE cycles.
Individual byte enables allow individual bytes to be writ-
ten. During a BYTE WRITE cycle, BWa# controls DQa pins;
BWb# controls DQb pins; BWc# controls DQc pins; and

BWd# controls DQd pins. Cycle types can only be defined
when an address is loaded, i.e., when ADV/LD# is LOW.
Parity /ECC bits are only available on the x18 and x36
versions.

Micron’s 2Mb ZBT SRAMs operate from a +3.3V VoD
power supply, and all inputs and outputs are LVTTL-
compatible. The device is ideally suited for systems requir-
ing high bandwidth and zero bus turnaround delays.

Please refer to the Micron Web site (www.micron.com/
mti/msp/html/sramprod.html) for the latest full-length
data sheet.

PIN ASSIGNMENT TABLE

PIN#| x18 | x32 | x36 PIN#[ x18 | x32 | x36 PIN#] x18 [ x32 [ x36 PIN#] x18 [ x32 [ x36
1] NC | NC | Dac 26 Vss 51 | NC | NC | DOa 76 Vss

2 | NC_| DQc | DQc 27 VooQ 52 | NC_| DOa | DQa 77 VooQ

3 | NC | DQc | DQc 28 | NC | bod | bad 53 | NC_| DOa | DOa 78 | NC_| DGb | DQb
4 VooQ 29 | 'NC | DQd | Dod 54 VooQ 79 | NC | DQb | DQb
5 Vss 30 | NC | NC | pod 565 Vss 80 | SA | NC | Dab
6 | NC [ DQc | DQc 31 MODE (LBO#) 56 | NC [ DOa | DQa 81 SA

7 | NC | DQc | DQc 32 SA 57 | NC_| DOa | DQa 82 SA

8 | Dab | DQc | DQc 33 SA 58 D0a 83 NF*

9 | Dab [ DQc | DQc 34 SA 59 D0a 84 NF*

10 Vss 35 SA 60 Vss 85 ADV/LDF

1 VooQ 36 SAT 61 VooQ 86 OE7 (GF)

12 [ bab | bac | bac 37 SAO 62 DOa 87 CKEF

13 | DQb | DQc | DQc 38 DNU 63 DQa 88 RIWF

14 Vss 39 DNU 64 7z 89 CLK

15 \op 40 Vss 65 Vb 90 Vss

16 Voo 4 Voo 66 Vss 91 Voo

17 Vss 42 DNU 67 Vss 92 CE2#

18 | DOb | pQd | Dad 43 DNU 58 | DOa | DQb | Dab 93 BWaf

19 | DQb | DQd | Dad 44 SA 69 | DOa | DQb | DQb 94 BWbF

20 VooQ 45 SA 70 VooQ 95 | NC_| BWc# | BWcF
21 Vss 46 SA 71 Vss 96 | NC_| BWd# | BWd#
22 | DQb | DQd | DQd 47 SA 72 | DQa | DQb | DaGb 97 CE2

23 | Db | Dod | Dod 48 SA 73 | DQa | DQb | DQb 98 CE#

24 | Dab | DQd | Dod 19 SA 74 | DQa | Dab | DAb 99 SA

25 | NC | DQd | Dad 50 NC/SA* 75 | NC | DQb | DQb 100 SA

" Pins 50, 83 and 84 are reserved for address expansion.

Mb: 128K x 18, 64K x 32/36 3.3V /O, Flow-Through ZBT SRAM
IT55L.128L18F.p65 — Rev. 2/89
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ADVANCE
MI:HDN 2Mb: 128K x 18, 64K x 32/36

3.3V 1/O, FLOW-THROUGH ZBT SRAM

PIN ASSIGNMENT (Top View)
100-Pin TQFP
(D-1)

R R

X32/x36

ARARRRARARARRARARARE

* NC for x32 version, DQx for x36 version.
** Pins 50, 83 and 84 are reserved for address expansion.

2Mb: 128K x 18, 64K x 32/36 3.3V 1O, Flow-Through ZBT SRAM 2.4 Micron Technology, Inc., reserves the right to changs products or spacifications without notice
MTS5L128L18F.p85 ~ Rev. 2/99 =~ ©1999, Micron Technology, fn



ADVANCE
MICHDN 2Mb: 128K x 18, 64K x 32/36

3.3V /O, FLOW-THROUGH ZBT SRAM

PIN DESCRIPTIONS

TQFP (x18) TQFP (x32/x36) | SYMBOL| TYPE DESCRIPTION
37 37 SAO0 Input | Synchronous Address Inputs: These inputs are registered
36 36 SA1 and must meet the setup and hold times around the rising
32-35, 44-49, 32-35, 44-49, SA edge of CLK. Pins 50, 83 and 84 are reserved as address
80-82, 99, 100 81, 82, 99, 100 bits for the higher-density 4Mb, 8Mb and 16Mb ZBT

SRAMs, respectively. SAO and SA1 are the two least
significant bits (LSB) of the address field and set the internal
burst counter if burst is desired.

93 93 BWa# | Input | Synchronous Byte Write Enables: These active LOW inputs
94 94 BWb# allow individual bytes to be written when a WRITE cycle is
- 95 BWocit active and must meet the setup and hold times around the
- 96 BWd# rising edge of CLK. BYTE WRITEs need to be asserted on

the same cycle as the address. BWa# controls DQa pins;
BWhb# controls DQb pins; BWc# controls DQc pins; BWd#
controls DQd pins.

89 89 CLK Input | Clock: This signal registers the address, data, chip enables,
byte write enables and burst control inputs on its rising
edge. All synchronous inputs must meet setup and hold
times around the clock’s rising edge.

98 98 CE# Input | Synchronous Chip Enable: This active LOW input is used to
enable the device and is sampled only when a new external
address is loaded (ADV/LD# LOW).

92 92 CE2# | Input | Synchronous Chip Enable: This active LOW input is used to
enable the device and is sampled only when a new external
address is loaded (ADV/LD# LOW). This input can be used
for memory depth expansion.

97 97 CE2 Input | Synchronous Chip Enable: This active HIGH input is used
to enable the device and is sampled only when a new
external address is loaded (ADV/LD# LOW). This input can
be used for memory depth expansion.

86 86 OE# | Input | Output Enable: This active LOW, asynchronous input
(G#) enables the data I/0 output drivers. G# is the JEDEC-
standard term for OE#.
85 85 ADV/LD# Input | Synchronous Address Advance/L.oad: When HIGH, this

input is used to advance the internal burst counter,
controlling burst access after the external address is loaded.
When ADV/LD# is HIGH, R/W# is ignored. A LOW on ADV/
LD# clocks a new address at the CLK rising edge.

87 87 CKE# | Input | Synchronous Clock Enable: This active LOW input permits
CLK to propagate throughout the device. When CKE# is
HIGH, the device ignores the CLK input and effectively
internally extends the previous CLK cycle. This input must
meet setup and hold times around the rising edge of CLK.
64 64 2z Input | Snooze Enable: This active HIGH, asynchronous input
causes the device to enter a low-power standby mode in
which all data in the memory array is retained. When ZZ is
active, all other inputs are ignored.

4b: 128K x 18, 64K x 32/36 3.3V I/O, Flow-Through ZBT SRAM 2 5 Micron Technology, Inc., reserves the right to change products or specifications without notice.
55L128L18F.p65 — Rev. 2/89 = ©1999, Micron Technology, Inc.



ADVANCE
2Mb: 128K x 18, 64K x 32/36

3.3V /O, FLOW-THROUGH ZBT SRAM

PIN DESCRIPTIONS (continued)

TQFP (x18) TOFP (x32/x36) | SYMBOL| TYPE DESCRIPTION
88 88 R/W# | Input | Read/Write: This input determines the cycle type when
ADV/LD# is LOW and is the only means for determining
READs and WRITEs. READ cycles may not be converted
into WRITEs (and vice versa) other than by loading a new
address. A LOW on this pin permits BYTE WRITE opera-
tions and must meet the setup and hold times around the
rising edge of CLK. Full bus-width WRITEs occur if all byte
write enables are LOW.
38, 39, 42, 43 38, 39, 42, 43 DNU - Do Not Use: These signals may either be unconnected or
wired to GND to minimize thermal impedance.
(a) 58, 59, 62, 63, | (a) 52, 53, 56-59, DQa | Input/ | SRAM Data I/Os: Byte “a” is DQa pins; Byte “b” is DQb
68, 69, 72-74 62, 63 Output | pins; Byte “c” is DQgc pins; Byte “d” is DQd pins. Input data
(b)8,9,12,13, | (b) 68, 69, 72-75, DQb must meet setup and hold times around the rising edge of
18, 19, 22-24 78,79 CLK.
(¢)2,3,6-9,12,13] DQc
(d) 18, 19, 22-25, DQd
28, 29
N/A 51 NC/DQa| NC/ | No Connect/Data Bits: On the x32 version, these pins are
80 NC/DQb| /0 | no connect (NC) and can be left floating or connected to
1 NC/DQc GND to minimize thermal impedance. On the x36 version,
30 NC/DQd these bits are DQs.
31 31 MODE | Input | Mode: This input selects the burst sequence. A LOW on
(LBO#) this pin selects linear burst. NC or HIGH on this pin selects
interleaved burst. Do not alter input state while device is
operating. LBO# is the JEDEC-standard term for MODE.
1-3,6, 7, 25, N/A NC NC No Connect: These pins can be left floating or connected to
28-30, 51-53, 56, GND to minimize thermal impedance.
57,75, 78,79,
95, 96
50 50 NC/SA | NC | No Connect: NC pin 50 is reserved as an address bit for the
higher-density 4Mb ZBT SRAM. This pin can be left floating
or connected to GND to minimize thermal impedance.

83, 84 83, 84 NF - No Function: These pins are internally connected to the die
and will have the capacitance of an input pin. It is allowable
to leave these pins unconnected or driven by signals. Pins
83 and 84 are reserved as address bits for the 8Mb and
16Mb ZBT SRAMSs.

15, 16, 41, 65, 91 | 15, 16, 41, 65, 91 Voo |Supply | Power Supply: See DC Electrical Characteristics and
Operating Conditions for range.
4, 11, 20, 27, 4,11, 20, 27, VooQ | Supply | Isolated Output Buffer Supply: See DC Electrical
54,61, 70,77 54, 61,70, 77 Characteristics and Operating Conditions for range.
5,10,14,17,21, | 5,10, 14,17, 21, Vss | Supply | Ground: GND.
26, 40, 55, 60, 26, 40, 55, 60,
66, 67, 71, 76, 90 | 66, 67, 71, 76, 90
2Mb: 128K x 18, 64K x 32/36 3.3V I/O, Flow-Through ZBT SRAM 2'6 Micron Technology, Inc., reserves the right to change products or specifications without notic
MT55L128L18F.p65 ~ Rev. 2/99 ©1899, Micron Technology, In



ADVANCE
2Mb: 128K x 18, 64K x 32/36

3.3V I/O, PIPELINED ZBT SRAM

2Mb
ZBT™ SRAM

MT55L128L18P, MT55L64L32P,
MT55L64L36P

3.3V Vpp, 3.3V I/O

FEATURES

¢ High frequency and 100 percent bus utilization

¢ Fast cycle times: 7ns, 7.5ns, 8.5ns and 10ns

* Single +3.3V 5% power supply

» Advanced control logic for minimum control signal
interface

Individual BYTE WRITE controls may be tied LOW
Single R/W# (read /write) control pin

CKE# pin to enable clock and suspend operations
Three chip enables for simple depth expansion
Clock-controlled and registered addresses, data I/Os
and control signals

Internally self-timed, fully coherent WRITE
Internally self-timed, registered outputs eliminate the
need to control OE#

SNOOZE MODE for reduced-power standby
Common data inputs and data outputs

Linear or Interleaved Burst Modes

Burst feature (optional)
Pin/function compatibility with 4Mb, 8Mb and 16Mb
ZBT SRAM family
» Automatic power-down
OPTIONS MARKING
» Timing (Access/Cycle/MHz)
4ns/7ns/143 MHz -7
4.2ns/7.5ns/133 MHz -75
4.5ns/8.5ns/117 MHz -85
5ns/10ns/100 MHz -10
» Configurations
128K x 18 MT55L128L18P
64K x 32 MT55L64L32P
64K x 36 MT55L64L36P
» Package
100-pin TQFP T
» Options
Standard version None
Low-power version P

Part Number Example: MT55L128L18PT-7.5

SENERAL DESCRIPTION

TheMicron® Zero Bus Turnaround™ (ZBT™) SRAM family
mploys high-speed, low-power CMOS designs using an
idvanced CMOS process.

100-Pin TQFP*
(D-1)

*JEDEC-standard MS-026 BHA (LQFP).

The MT55L128L18P and MT55L64L32/36P SRAMs
integrate a 128K x 18, 64K x 32, or 64K x 36 SRAM core with
advanced synchronous peripheral circuitry and a 2-bit
burst counter. These SRAMs are optimized for 100 percent
bus utilization, eliminating any turnaround cycles when
transitioning from READ to WRITE, or vice versa. All
synchronous inputs pass through registers controlled by a
positive-edge-triggered single clock input (CLK). The
synchronous inputs include all addresses, all data inputs,
chip enable (CE#), two additional chip enables for easy
depth expansion (CE2, CE2#), cycle start input (ADV/
LD#), synchronous clock enable (CKE#), byte write enables
(BWa#, BWb#, BWc# and BWd#) and read / write (R/W#).

Asynchronous inputs include the output enable (OE#,
which may be tied LOW for control signal minimization),
clock (CLK) and snooze enable (ZZ, which may be tied
LOW if unused). There is also a burst mode pin (MODE)
that selects between interleaved and linear burst modes.
MODE may be tied HIGH, LOW orleft unconnected if burst
is unused. The data-out (Q), enabled by OE#, is registered
by the rising edge of CLK. WRITE cycles can be from one to
four bytes wide as controlled by the write control inputs.

AllREAD, WRITE and DESELECT cycles are initiated by
the ADV/LD# input. Subsequent burst addresses can be
internally generated as controlled by the burst advance pin
(ADV/LD#). Use of burst mode is optional. It is allowable

Wib: 128K x 18, 64K x 32/36 3.3V I/O, Pipelined ZBT SRAM
T66L128L18P.p6S — Rev. 2/99

Micron Technology, inc., reserves the right to change products or specifications without notice.
©1999, Micron Technology, Inc.

ZBT and Zero Bus Tu are of Davice Te Inc.,

and the architecture is supported by Micron Technology, Inc., and Motorola Inc.

Micron is a racistarad tradamark of Micron Tachnoloav. ine:




ADVANCE
M[:HDN 2Mb: 128K x 18, 64K x 32/36

3.3V I/O, PIPELINED ZBT SRAM

FUNCTIONAL BLOCK DIAGRAM
128K x 18
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NOTE: Functional Block Diagrams illustrate simplified device operation. See Truth Table, Pin Descriptions and timing
diagrams for detailed information.
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2Mb: 128K x 18, 64K x 32/36
3.3V /O, PIPELINED ZBT SRAM

GENERAL DESCRIPTION (continued)

to give an address for each individual READ and WRITE
cycle. BURST cycles wrap around after the fourth access
from a base address.

To allow for continuous, 100 percent use of the data bus,
the pipelined ZBT SRAM uses a LATE LATE WRITE cycle.
For example, if a WRITE cycle begins in clock cycle one, the
address is present on rising edge one. BYTE WRITEs need
to be asserted on the same cycle as the address. The data
associated with the address is required two cycles later, or
on the rising edge of clock cycle three.

Address and write control are registered on-chip to
simplify WRITE cycles. This allows self-timed WRITE cycles.
Individualbyteenables allow individualbytes tobe written.

During a BYTE WRITE cycle, BWa# controls DQa pins;
BWDb# controls DQb pins; BWc# controls DQc pins; and
BWd# controls DQd pins. Cycle types can only be defined
when an address is loaded, i.e., when ADV /LD# is LOW.
Parity /ECC bits are only available on the x18 and x36
versions.

Micron’s 2Mb ZBT SRAMs operate from a +3.3V Vbp
power supply, and all inputs and outputs are LVITL-
compatible. The device is ideally suited for systems requir-
ing high bandwidth and zero bus turnaround delays.

Please refer to the Micron Web site (www.micron.com/
mti/msp/html/sramprod.html) for the latest full-length
data sheet.

PIN ASSIGNMENT TABLE

PIN#[ x18 | x32 | x36 PiN#[ x18 | x32 | x36 PIN#] xi18 | x32 | x36 PIN#[ x18 | x32 | x36
1 | NC | NC | DQc 26 Vss 51 | NC | NC | DQa 76 Vss

2 | NC [ DQc | DQc 27 VooQ 52 | NC | DQa | DQa 77 VooQ

3 | NC | DQc | DQc 28 | NC [ pad | pad 53 | NC_| DOa | DQa 78 | NC | DGb | DQb
4 VooQ 29 | NC_ | pad | pad 54 VooQ 79 | NC | DQb | Dab
5 Vss 30 | NC | NC | Dad 55 Vss 80 | SA | NC | DQb
6 | NC | DQc | DQc 31 MODE (LBO#) 56 | NC | DQa | DQa 81 SA

7 | NC_| DQc | DOc 32 SA 57 | NC_| DOa | DQa 82 SA

8 | Dab | DQc | Doc 33 SA 58 DQa 83 NF*

9 | Dob [ DQc | DQc 34 SA 59 D0a 84 NF*

10 Vss 35 SA 60 Vss 85 ADV/LD#

11 VooQ 36 SAT 61 VooQ 86 OF7 (GA)

12 | bob | DbQc | bac 37 SAO 62 DQa 87 CKEF

13 | Dab | DQc | DQc 38 DNU 63 D0a 88 RIWFE

14 Vo 39 DNU 64 7z 89 CLK

15 Voo 40 Vss 65 Voo 90 Viss

16 Voo 1 Voo 66 Voo 91 Voo

17 Vss 42 DNU 67 Vss 92 CE2F

18 | DQb | Dad | pad 43 DNU 68 | DOa | Db | DOb 93 BWa#

19 | Dab | bad | pad 44 SA 69 | DOa | DOb | Dab 94 BWb#

20 VooQ 45 SA 70 VooQ 95 | NC_| BWc# | BWcF
21 Vss 46 SA 71 Vss 96 | NC | BWd# | BWd#
22 | Dab | pad | pad 47 SA 72 | DOa | DQb | Dab 97 CE2

23 | Dab | pad | pad 48 SA 73 | DQa | DQb | DGb 98 CEF

24 | Db | bad | pad 49 SA 74 | DOa | DQb | DOb 99 SA

25 | NC | Dad | Dad 50 NC/SA* 75 | NC | DGb | Dab 100 SA

" Pins 50, 83 and 84 are reserved for address expansion.

Mb: 128K x 18, 64K x 32/36 3.3V /O, Pipelined ZBT SRAM
IT55L128L18P.p65 ~ Rev. 2/99
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ADVANCE
MICHDN 2Mb: 128K x 18, 64K x 32/36

3.3V I/O, PIPELINED ZBT SRAM

PIN ASSIGNMENT (Top View)
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* NC for x32 version, DQx for x36 version.
** Pins 50, 83 and 84 are reserved for address expansion.
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ADVANCE
2Mb: 128K x 18, 64K x 32/36

MICRON

3.3V 1/O, PIPELINED ZBT SRAM

PIN DESCRIPTIONS

TQFP (x18) TQFP (x32/x36) | SYMBOL | TYPE DESCRIPTION
37 37 SA0 Input | Synchronous Address Inputs: These inputs are registered
36 36 SA1 and must meet the setup and hold times around the rising
32-35, 44-49, 32-35, 44-49, SA edge of CLK. Pins 50, 83 and 84 are reserved as address
80-82, 99, 100 81, 82, 99, 100 bits for the higher-density 4Mb, 8Mb and 16Mb ZBT

SRAMSs, respectively. SAO and SA1 are the two least
significant bits (LSB) of the address field and set the internal
burst counter if burst is desired.

93 93 BWa# | Input | Synchronous Byte Write Enables: These active LOW inputs
94 94 BWhb# allow individual bytes to be written when a WRITE cycle is
- 95 BWc# active and must meet the setup and hold times around the
- 96 BWd# rising edge of CLK. BWs are associated with addresses and

apply to subsequent data. BYTE WRITEs need to be
asserted on the same cycle as the address. BWa# controls
DQa pins; BWb# controls DQb pins; BWc# controls DQc
pins; BWd# controls DQd pins.

89 89 CLK | Input | Clock: This signal registers the address, data, chip enables,
byte write enables and burst control inputs on its rising
edge. All synchronous inputs must meet setup and hold
times around the clock’s rising edge.

98 98 CE# Input | Synchronous Chip Enable: This active LOW input is used to
enable the device and is sampled only when a new external
address is loaded (ADV/LD# LOW).

92 92 CE2# | Input | Synchronous Chip Enable: This active LOW input is used to
enable the device and is sampled only when a new external
address is loaded (ADV/LD# LOW). This input can be used
for memory depth expansion.

97 97 CE2 Input | Synchronous Chip Enable: This active HIGH input is used
to enable the device and is sampled only when a new
external address is loaded (ADV/LD# LOW). This input can
be used for memory depth expansion.

86 86 OE# | Input | Output Enable: This active LOW, asynchronous input
(G#) enables the data I/O output drivers. G# is the JEDEC-
standard term for OE#.
85 85 ADV/LD#| Input | Synchronous Address Advance/Load: When HIGH, this

input is used to advance the internal burst counter,
controlling burst access after the external address is loaded.
When ADV/LD# is HIGH, R/W# is ignored. A LOW on ADV/
LD# clocks a new address at the CLK rising edge.

87 87 CKE# | Input | Synchronous Clock Enable: This active LOW input permits
CLK to propagate throughout the device. When CKE# is
HIGH, the device ignores the CLK input and effectively
internally extends the previous CLK cycle. This input must
meet setup and hold times around the rising edge of CLK.

64 64 Y74 Input | Snooze Enable: This active HIGH, asynchronous input
causes the device to enter a low-power standby mode in
which all data in the memory array is retained. When ZZ is
active, all other inputs are ignored.

2Mb: 128K x 18, 64K x 32/36 3.3V I/0, Pipelined ZBT SRAM 2 1 1 Micron Technology, inc., reserves the right to change products or specifications without notice.
MT551.128L18P.p65 ~ Rev. 2/99 - ©1999, Micron Technology, inc.



ADVANCE
2Mb: 128K x 18, 64K x 32/36

3.3V I/O, PIPELINED ZBT SRAM

PIN DESCRIPTIONS (continued)

TQFP (x18) TQFP (x32/x36) SYMBOL| TYPE DESCRIPTION
88 88 R/W# | Input | Read/Write: This input determines the cycle type when
ADV/LD# is LOW and is the only means for determining
READs and WRITEs. READ cycles may not be converted
into WRITEs (and vice versa) other than by loading a new
address. A LOW on this pin permits BYTE WRITE opera-
tions and must meet the setup and hold times around the
rising edge of CLK. Full bus-width WRITEs occur if all byte
write enables are LOW.
38, 39, 42, 43 38, 39, 42, 43 DNU - Do Not Use: These signals may either be unconnected or
wired to GND to minimize thermal impedance.
(a) 58, 59, 62, 63, | (a) 52, 53, 56-59, DQa | Input/ | SRAM Data I/Os: Byte “a” is DQa pins; Byte “b” is DQb
68, 69, 72-74 62, 63 Output | pins; Byte “c” is DQc pins; Byte “d” is DQd pins. Input data
(b) 8,9, 12,13, | (b) 68, 69, 72-75, DQb must meet setup and hold times around the rising edge of
18, 19, 22-24 78,79 CLK.
(c) 2, 3, 6-9, DQc
12,13
(d) 18, 19, 22-25, DQd
28, 29
N/A 51 NC/DQa| NC/ | No Connect/Data Bits: On the x32 version, these pins are
80 NC/DQb| /O no connect (NC) and can be left floating or connected to
1 NC/DQc GND to minimize thermal impedance. On the x36 version,
30 NC/DQd these bits are DQs.
1-3,6,7, 25, N/A NC NC No Connect: These pins can be left floating or connected to
28-30, 51-53, GND to minimize thermal impedance.
56, 57,75, 78,
79, 95, 96
31 31 MODE | Input | Mode: This input selects the burst sequence. A LOW on this
(LBO#) pin selects linear burst. NC or HIGH on this pin selects
interleaved burst. Do not alter input state while device is
operating. LBO# is the JEDEC-standard term for MODE.
50 50 NC/SA | NC No Connect: NC pin 50 is reserved as an address bit
for the higher-density 4Mb ZBT SRAM. This pin can be
left floating or connected to GND to minimize thermal
impedance.

83, 84 83, 84 NF - No Function: These pins are internally connected to the die
and will have the capacitance of an input pin. It is allowable
to leave these pins unconnected or driven by signals. Pins
83 and 84 are reserved as address bits for the 8Mb and
16Mb ZBT SRAMs.

14-16, 41, 65, 14-16, 41, 65, Voo [Supply| Power Supply: See DC Electrical Characteristics and
66, 91 66, 91 Operating Conditions for range.
4, 11, 20, 27, 4,11, 20, 27, VooQ |Supply | Isolated Output Buffer Supply: See DC Electrical
54,61,70,77 54, 61, 70,77 Characteristics and Operating Conditions for range.
5,10,17,21, 26, | 5,10, 17, 21, 26, Vss | Supply| Ground: GND.
40, 55, 60, 67, 71, | 40, 55, 60, 67, 71,
76, 90 76, 90
2Mb: 128K x 18, 64K x 32/36 3.3V /O, Pipslined ZBT SRAM 2 1 2 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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ADVANCE
4Mb: 256K x 18, 128K x 32/36

3.3V /O, FLOW-THROUGH ZBT SRAM

iMb
ZBT™ SRAM

MT55L256L18F, MT55L128L32F,
MT55L128L36F

3.3V Vop, 3.3V /O

‘EATURES

* High frequency and 100 percent bus utilization

- Fast cycle times: 10ns, 11ns and 12ns

* Single +3.3V 5% power supply

* Advanced control logic for minimum control signal
interface

- Individual BYTE WRITE controls may be tied LOW

- Single R/W# (read /write) control pin

- CKE# pin to enable clock and suspend operations

- Three chip enables for simple depth expansion

- Clock-controlled and registered addresses, data I/Os
and control signals

- Internally self-timed, fully coherent WRITE

- Internally self-timed, registered outputs eliminate the
need to control OE#

- SNOOZE MODE for reduced-power standby

- Common data inputs and data outputs

* Linear or Interleaved Burst Modes

- Burst feature (optional)

- Pin/function compatibility with 2Mb, 8Mb and 16Mb
ZBT SRAM family
Automatic power-down

JPTIONS MARKING
Timing (Access/Cycle/MHz)
7.5ns/10ns/100 MHz -10
8.5ns/11ns/90 MHz -11
9ns/12ns/83 MHz -12
Configurations
256K x 18 MTS55L256L18F
128K x 32 MTS55L128L32F
128K x 36 MTS55L128L36F
Package
100-pin TQFP T
Options
Standard version None
Low-power version P

Part Number Example: MT55L.256L18FT-11

sENERAL DESCRIPTION

TheMicron®Zero Bus Turnaround™ (ZBT™) SRAM family
mploys high-speed, low-power CMOS designs using an
dvanced CMOS process.

The MT55L256L18F and MT55L128L.32/36F SRAMs
ategrate a 256K x 18, 128K x 32, or 128K x 36 SRAM core

100-Pin TQFP*
(D-1)

*JEDEC-standard MS-026 BHA (LQFP).

with advanced synchronous peripheral circuitry and a 2-bit
burst counter. These SRAMs are optimized for 100 percent
bus utilization, eliminating any turnaround cycles when
transitioning from READ to WRITE, or vice versa. All
synchronous inputs pass through registers controlled by a
positive-edge-triggered single clock input (CLK). The
synchronous inputs include all addresses, all data inputs,
chip enable (CE#), two additional chip enables for easy
depth expansion (CE2, CE2#), cycle start input (ADV/
LD#), synchronous clock enable (CKE#), byte write enables
(BWa#, BWb#, BWc# and BWd#) and read / write (R/W#).

Asynchronous inputs include the output enable (OE#,
which may be tied LOW for control signal minimization),
clock (CLK) and snooze enable (ZZ, which may be tied
LOW if unused). There is also a burst mode pin (MODE)
that selects between interleaved and linear burst modes.
MODE may be tied HIGH, LOW orleft unconnected if burst
is unused. The flow-through data-out (Q) is enabled by
OE#. WRITE cycles can be from one to four bytes wide as
controlled by the write control inputs.

AlIREAD, WRITE and DESELECT cycles are initiated by
the ADV/LD# input. Subsequent burst addresses can be
internally generated as controlled by the burst advance pin
(ADV/LD#). Use of burst mode is optional. It is allowable
to give an address for each individual READ and WRITE
cycle. BURST cycles wrap around after the fourth access
from a base address.

Ab: 256K x 18, 128K x 32/36 3.3V I/, Flow-Through ZBT SRAM
T55L256L 18F p65 — Rev. 2/99
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ADVANCE
4Mb: 256K x 18, 128K x 32/36

MICRON

TECHROLGUY 1

3.3V /O, FLOW-THROUGH ZBT SRAM

SAQ, SA1, SA

Ui ADDRESS
REGISTER

FUNCTIONAL BLOCK DIAGRAM
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NOTE:

diagrams for detailed information.

Functional Block Diagrams illustrate simplified device operation. See Truth Table, Pin Descriptions and timing

4Mb: 256K x 18, 128K x 32/36 3.3V I/0, Flow-Through ZBT SRAM
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ADVANCE
4Mb: 256K x 18, 128K x 32/36

3.3V I/0, FLOW-THROUGH ZBT SRAM

sENERAL DESCRIPTION (continued)

To allow for continuous, 100 percent use of the data bus,
1eflow-through ZBT SRAM usesa LATE WRITE cycle. For
xample, if a WRITE cycle begins in clock cycle one, the
ddress is present on rising edge one. BYTE WRITEs need
» be asserted on the same cycle as the address. The write
ata associated with the address is required one cycle later,
r on the rising edge of clock cycle two.

Address and write control are registered on-chip to sim-
lify WRITE cycles. This allows self-timed WRITE cycles.
adividual byte enables allow individual bytes to be writ-
:n. During a BYTE WRITE cycle, BWa# controls DQa pins;
Wb# controls DQb pins; BWc# controls DQc pins; and

BWd# controls DQd pins. Cycle types can only be defined
when an address is loaded, i.e., when ADV/LD# is LOW.
Parity/ECC bits are only available on the x18 and x36
versions.

Micron’s 4Mb ZBT SRAMs operate from a +3.3V Vbp
power supply, and all inputs and outputs are LVTTL-
compatible. The device is ideally suited for systems requir-
ing high bandwidth and zero bus turnaround delays.

Please refer to the Micron Web site (www.micron.com/
mti/msp/html/sramprod.html) for the latest full-length
data sheet.

'IN ASSIGNMENT TABLE

IN#| x18 | x32 [ x36 PIN#[ x18 [ x32 | x36 PIN#| x18 | x32 | x36 PIN#[ x18 | x32 [ x36
1 | NC | NC | DQc 26 Vss 51 | NC | NC | DQa 76 Vss

2 | NC [ DQc | DQc 27 VooQ 52 | NC | DQa | DOa 77 VooQ

3 | NC | DQc | DQc 28 | NC | pad | Dad 53 | NC_| DQa | DQa 78 | NC [ DQb | Dab
] VooQ 29 | NC_| DQd | pad 54 VooQ 79 [ NC_[ DQb | Dab
5 Vss 30 | NC_| NC | Dad 55 Vss 80 | SA | NC | Dab
6 | NC | DQc | DQc 31 MODE (LBO#) 56 | NC | DOa | DOa 8 SA

7 | _NC_[ DQc | DQc 2 SA 57 | NC | DQa | DQa 82 SA

8 [ DGb [ DQc | DQc 33 SA 58 D0a 83 NC/SA*

9 | DGb | DQc | DQc 34 SA 59 DQa 84 NC/SA*

10 Vss 35 SA 60 Vss 85 ADV/LD#

11 VooQ 36 SA1 61 VooQ 36 OEZ (GF)

12 | bab | DQc | Dac 37 SAD 62 DQa 87 CKE#

13 | bab | DQc | Dac 38 DNU 63 DQa 88 RIWFE

14 Vss 39 DNU 64 73 89 CLK

15 Vpp 40 Vss 65 Voo 90 Vss

16 Voo 4 Voo 66 Vss 91 Voo

17 Vss 42 DNU 67 Vss 92 CE2F

78 | DQb | DQd | Dad 43 DNU 68 | DOa | DQb | DAb 03 BWa#

19 | pab | pad | bad 44 SA 69 | DOa | DQb | Dab o4 BWb#

20 VooQ 45 SA 70 VooQ 05 | NC_| BWc# | BWcF
21 Vss 46 SA 71 Vss 9 | NC_| BWd# | BWd#
22 | Dab | Dad | Dad 47 SA 72 | DOa | DOb | Dab 97 CE2

23 | Db | DQd | DQd 48 SA 73 | DQa | DQb | Dab 08 CE#

24 | Dab | Dad | Dad 49 SA 74 | DOa | DAb | Dab 99 SA

25 | NC | Dad | Dad 50 SA 75 | NC | DQb | Dab 100 SA

Pins 83 and 84 are reserved for address expansion.

1b: 256K x 18, 128K x 32/36 3.3V I/0, Flow-Through ZBT SRAM
552561 18F.p65 — Rev. 2/99
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ADVANCE
MICRON 4Mb: 256K x 18, 128K x 32/36

3.3V /0, FLOW-THROUGH ZBT SRAM

PIN ASSIGNMENT (Top View)
100-Pin TQFP
(D-1)

3008808885388258n888888008800e
HAAARARARARRARARRARRRARARAARARARA
80797877767574737271706968 67 66 6564636261 60595857565554535251
SA 49

FIARARRHRRHRHRARAD

X32/x36

* NC for x32 version, DQx for x36 version.
** Pins 83 and 84 are reserved for address expansion.

4Mb: 256K x 18, 128K x 32/36 3.3V I/O, Flow-Through ZBT SRAM 2 1 6 Micron Technology, Inc., reserves the right to change products or specifications without notict
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ADVANCE
4Mb: 256K x 18, 128K x 32/36

3.3V I/0, FLOW-THROUGH ZBT SRAM

'IN DESCRIPTIONS

TQFP (x18) TQFP (x32/x36) | SYMBOL | TYPE DESCRIPTION
37 37 SA0 Input | Synchronous Address Inputs: These inputs are registered
36 36 SA1 and must meet the setup and hold times around the rising
32-35, 44-50, 32-35, 44-50, SA edge of CLK. Pins 83 and 84 are reserved as address
80-82, 99, 100 81, 82, 99, 100 bits for the higher-density 8Mb and 16Mb ZBT SRAMs,

respectively. SAO and SA1 are the two least significant bits
(LSB) of the address field and set the internal burst counter
if burst is desired.

93 93 BWa# | Input | Synchronous Byte Write Enables: These active LOW

94 94 BWb# inputs allow individual bytes to be written when a WRITE
- 95 BWc# cycle is active and must meet the setup and hold times

- 96 BwWd# around the rising edge of CLK. BYTE WRITEs need to be

asserted on the same cycle as the address. BWa# controls
DQa pins; BWb# controls DQb pins; BWci# controls DQc
pins; BWd# controls DQd pins.

89 89 CLK | Input | Clock: This signal registers the address, data, chip enables,
byte write enables and burst control inputs on its rising
edge. All synchronous inputs must meet setup and hold
times around the clock’s rising edge.

98 98 CE# Input | Synchronous Chip Enable: This active LOW input is used to
enable the device and is sampled only when a new external
address is loaded (ADV/LD# LOW).

92 92 CE2# | Input | Synchronous Chip Enable: This active LOW input is used to
enable the device and is sampled only when a new external
address is loaded (ADV/LD# LOW). This input can be used
for memory depth expansion.

97 97 CE2 Input | Synchronous Chip Enable: This active HIGH input is used
to enable the device and is sampled only when a new
external address is loaded (ADV/LD# LOW). This input can
be used for memory depth expansion.

86 86 OE# | Input | Output Enable: This active LOW, asynchronous input
(G#) enables the data I/O output drivers. G# is the JEDEC-
standard term for OE#.
85 85 ADV/LD# Input | Synchronous Address Advance/Load: When HIGH, this

input is used to advance the internal burst counter,
controlling burst access after the external address is loaded.
When ADV/LD# is HIGH, R/Wi is ignored. A LOW on ADV/
LD# clocks a new address at the CLK rising edge.

87 87 CKE# | Input | Synchronous Clock Enable: This active LOW input permits
CLK to propagate throughout the device. When CKE is
HIGH, the device ignores the CLK input and effectively
internally extends the previous CLK cycle. This input must
meet setup and hold times around the rising edge of CLK.

64 64 zz Input | Snooze Enable: This active HIGH, asynchronous input
causes the device to enter a low-power standby mode in
which all data in the memory array is retained. When ZZ is
active, all other inputs are ignored.

Ab: 256K x 18, 128K x 32/36 3.3V 1/O, Fiow-Through ZBT SRAM 2 1 7 Micron Technology, inc., reserves the right to change products or specifications without notice.
T55L.256L18F.p65 — Rev. 2/69 - ©1898, Micron Technology, Inc.
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ADVANCE
4Mb: 256K x 18, 128K x 32/36

3.3V /O, FLOW-THROUGH ZBT SRAM

PIN DESCRIPTIONS (continued)

TQFP (x18) TQFP (x32/x36) | SYMBOL| TYPE DESCRIPTION
88 88 R/W# | Input | Read/Write: This input determines the cycle type when
ADV/LD# is LOW and the only means for determining
READs and WRITEs. READ cycles may not be converted
into WRITEs (and vice versa) other than by loading a new
address. A LOW on this pin permits BYTE WRITE opera-
tions and must meet the setup and hold times around the
rising edge of CLK. Full bus-width WRITEs occur if alt byte
write enables are LOW.
38, 39, 42, 43 38, 39, 42, 43 DNU - Do Not Use: These signals may either be unconnected or
wired to GND to minimize thermal impedance.
(a) 58, 59, 62, 63, | (a) 52, 53, 56-59, DQa | Input/ | SRAM Data I/Os: Byte “a” is DQa pins; Byte “b” is DQb
68,69, 72-74 62, 63 Output | pins; Byte “c” is DQc pins; Byte “d” is DQd pins. Input data
(b) 8,9,12,13, | (b) 68, 69, 72-75, DQb must meet setup and hold times around the rising edge
18,19, 22-24 78,79 CLK.
(c) 2, 3, 6-9, DQc
12,13
(d) 18, 19, 22-25, DQd
28, 29
N/A 51 NC/DQa| NC/ | No Connect/Data Bits: On the x32 version, these pins are
80 NC/DQb| 1/0 no connect (NC) and can be left floating or connected to
1 NC/DQc GND to minimize thermal impedance. On the x36 version,
30 NC/DQd these bits are DQs.
31 31 MODE | Input | Mode: This input selects the burst sequence. A LOW on
(LBO#) this pin selects linear burst. NC or HIGH on this pin selects
interleaved burst. Do not alter input state while device is
operating. LBO# is the JEDEC-standard term for MODE.
1-3, 6,7, 25, N/A NC NC No Connect: These pins can be left floating or connected
28-30, 51-53, 56, to GND to minimize thermal impedance.
57,75,78, 79,
95, 96
83, 84 83, 84 NC/SA | NC No Connect: NC pins 83 and 84 are reserved as address
bits for the 8Mb and 16Mb ZBT SRAMs, respectively. These
pins can be left floating or connected to GND to minimize
thermal impedance.
15, 16, 41, 65,91 | 15, 16, 41, 65, 91 Voo | Supply [ Power Supply: See DC Electrical Characteristics and
Operating Conditions for range.
4,11, 20, 27, 4,11, 20, 27, VooQ | Supply| Isolated Output Buffer Supply: See DC Electrical
54,61, 70,77 54, 61,70,77 Characteristics and Operating Conditions for range.
5,10,14,17,21, | 5,10, 14,17, 21, Vss | Supply [ Ground: GND.
26, 40, 55, 60, 26, 40, 55, 60,
66, 67, 71,76, 90 | 66, 67, 71,76, 90
4AMb: 256K x 18, 128K x 32/36 3.3V I/0, Flow-Through ZBT SRAM 2_1 8 Micron Technology, Inc., reserves the right to change products or speciﬁt_:atlons without notice
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TECHNOLOGY. INC.

ADVANCE

4Mb: 256K x 18, 128K x 32/36
3.3V /O, PIPELINED ZBT SRAM

IMb
ZBT™ SRAM

MT55L256L18P, MT55L128L32P,
MT55L.128L36P

3.3V Vbp, 3.3V I/O

‘EATURES
High frequency and 100 percent bus utilization
Fast cycle times: 6ns, 7.5ns and 10ns
Single +3.3V 5% power supply
Advanced control logic for minimum control signal
interface
Individual BYTE WRITE controls may be tied LOW
Single R/W# (read / write) control pin
CKE# pin to enable clock and suspend operations
Three chip enables for simple depth expansion
Clock-controlled and registered addresses, data I/Os
and control signals
Internally self-timed, fully coherent WRITE
Internally self-timed, registered outputs eliminate the
need to control OE#
SNOOZE MODE for reduced-power standby
Common data inputs and data outputs
Linear or Interleaved Burst Modes
Burst feature (optional)
Pin/function compatibility with 2Mb, 8Mb and

16Mb ZBT SRAM family
Automatic power-down

JPTIONS MARKING
Timing (Access/Cycle/MHz)
4ns/6ns/166 MHz -6
4.2ns/7.5ns/133 MHz -7.5
5ns/10ns/100 MHz -10
Configurations
256K x 18 MT55L2561.18P
128K x 32 MT55L128L32P
128K x 36 MT55L128L36P
Package
100-pin TQFP T
Options
Standard version None
Low-power version P

Part Number Example: MT55L.256L18PT-7.5

SENERAL DESCRIPTION

The Micron®Zero Bus Turnaround™ (ZBT™) SRAM family
mploys high-speed, low-power CMOS designs using an
dvanced CMOS process.

The MT55L256L18P and MT55L128L32/36P SRAMs
ategrate a 256K x 18, 128K x 32, or 128K x 36 SRAM core

100-Pin TQFP*
(D-1)

*JEDEC-standard MS-026 BHA (LQFP).

withadvanced synchronous peripheral circuitry and a 2-bit
burst counter. These SRAMs are optimized for 100 percent
bus utilization, eliminating any turnaround cycles when
transitioning from READ to WRITE, or vice versa. All
synchronous inputs pass through registers controlled by a
positive-edge-triggered single clock input (CLK). The
synchronous inputs include all addresses, all data inputs,
chip enable (CE#), two additional chip enables for easy
depth expansion (CE2, CE2#), cycle start input (ADV/
LD#), synchronous clock enable (CKE#), byte write enables
(BWa#, BWb#, BWc# and BWd#) and read / write (R/W#).

Asynchronous inputs include the output enable (OE#,
which may be tied LOW for control signal minimization),
clock (CLK) and snooze enable (ZZ, which may be tied
LOW if unused). There is also a burst mode pin (MODE)
that selects between interleaved and linear burst modes.
MODE may be tied HIGH, LOW or left unconnected if burst
is unused. The data-out (Q), enabled by OE#, is registered
by the rising edge of CLK. WRITE cycles can be from one to
four bytes wide as controlled by the write control inputs.

ANIREAD, WRITE and DESELECT cycles are initiated by
the ADV/LD# input. Subsequent burst addresses can be
internally generated as controlled by the burst advance pin
(ADV/LD#). Use of burst mode is optional. It is allowable
to give an address for each individual READ and WRITE
cycle. BURST cycles wrap around after the fourth access
from a base address.

fb: 256K x 18, 128K x 32/36 3.3V 1/0, Pipelined ZBT SRAM
T55L.256L18P.p65 — Rev. 2/99
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4Mb: 256K x 18, 128K x 32/36
3.3V I/O, PIPELINED ZBT SRAM
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FUNCTIONAL BLOCK DIAGRAM
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FUNCTIONAL BLOCK DIAGRAM
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diagrams for detailed information.

Das

DOs

Functional Block Diagrams illustrate simplified device operation. See Truth Table, Pin Descriptions and timing

4Mb: 256K x 18, 128K x 32/36 3.3V I/O, Pipelined ZBT SRAM
MT55L256L18P.p65 — Rev. 2/99

2-20

Micron Technology, Inc., reserves the right to change products or specifications without notice

©1999, Micron Technology, Inc



MICRON

TECHNOLOGY. INC

ADVANCE

4Mb: 256K x 18, 128K x 32/36
3.3V I/O, PIPELINED ZBT SRAM

SENERAL DESCRIPTION (continued)

To allow for continuous, 100 percent use of the data bus,
he pipelined ZBT SRAM uses a LATE LATE WRITE cycle.
‘or example, if a WRITE cycle begins in clock cycle one, the
wddress is present on rising edge one. BYTE WRITEs need
o be asserted on the same cycle as the address. The data
ssociated with the address is required two cycles later, or
n the rising edge of clock cycle three.

Address and write control are registered on-chip to
implify WRITE cycles. This allows self-timed WRITE cycles.
ndividual byteenables allow individual bytes tobe written.
Juring a BYTE WRITE cycle, BWa# controls DQa pins;
3Wb# controls DQb pins; BWc# controls DQc pins; and

BWd# controls DQd pins. Cycle types can only be defined
when an address is loaded, i.e., when ADV /LD# is LOW.
Parity/ECC bits are only available on the x18 and x36
versions.

Micron’s 4Mb ZBT SRAMs operate from a +3.3V Vbp
power supply, and all inputs and outputs are LVITL-
compatible. The device is ideally suited for systems requir-
ing high bandwidth and zero bus turnaround delays.

Please refer to the Micron Web site (www.micron.com/
mti/msp/html/sramprod.html) for the latest full-length
data sheet.

PIN ASSIGNMENT TABLE

PIN#| x18 | x32 | x36 PIN# x18 | x32 [ x36 PIN#[ x18 | x32 | x36 PIN#| x18 | x32 [ x36
1 | NC_| NC | DQc 26 Vss 51 | NC_| NC | DOa 76 Vss

2 | NC_| DQc | DQc 27 VooQ 52 | NC_| DQa | DQa 77 VooQ

3 | NC | bac | DQc 28 | NC_| Dod | DQd 53 | NC_| DQa | DQa 78 | NC_] DQb | Dab
] VooQ 29 | NC | DQd | pad 54 VooQ 79 | _NC_| Dab | Dab
5 Vss 30 | NC_| NC | pQd 55 Vss 80 | SA | NC | Dab
6 | NC [ Dbac | bac 31 MODE (LBO#) 56 | NC | DQa | DQa 81 SA

7 | _NC | DQc | DQc 32 SA 57 | NC_| DQa | DQa 82 SA

§ | Db | DQc | DQc 33 SA 58 DQa 83 NC/SA*

9 | Dab | DQc | bac 34 SA 59 DQa 84 NC/SA*

10 Vss 35 SA 60 Vss 85 ADV/LD#

11 VooQ 36 SAT 61 VooQ 86 OE# (G#)

12 | Dab | DQc | DQc 37 SAO 62 DQa 7 CKE#

13 | DOb | DQc | DQc 38 DNU 63 DQa 8 RIWZ

14 Voo 39 DNU 64 zZ 9 CLK

15 Voo 40 Vss 65 Voo 90 Vss

16 Vop 41 Voo 66 Vob 91 Voo

17 Vss 42 DNU 67 Vss 92 CE2#

18 | Dab | Dad | DQd 43 DNU 68 | DQa | DQb [ Dab 93 BWa#

19 | DOb | Dad | DbQd 44 SA 69 | DQa | Dab | DQb 94 BWb#

20 VooQ 45 SA 70 VooQ 95 | _NC_[ BWc# | BWc#
21 Vss 46 SA 71 Vss 9% | NC_| BWd# | BWd#
22 | bab [ Dad | bad 47 SA 72 | DQa | DQb | DAb 07 CE2

23 | Dab | Dad | bad 48 SA 73 | DQa | DQb | DQb 98 CEF

24 | DOb | DQd | DQd 49 SA 74 | DQa | DQb | DAb 99 SA

25 | NC | DQd | bad 50 SA 75 | NC | DQb | DQb 100 SA

" Pins 83 and 84 are reserved for address expansion.

Mb: 256K x 18, 128K x 32/36 3.3V IO, Pipalined ZBT SRAM
AT55L266L18P.p65 ~ Rev. 2/99
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ADVANCE
lU“:n N 4Mb: 256K x 18, 128K x 32/36

v ing 3.3V /O, PIPELINED ZBT SRAM

PIN ASSIGNMENT (Top View)
100-Pin TQFP
(D-1)
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SA CI 81 50 I3 SA
SA I8 49T SA
NC/SA* (1] 83 48T SA
NC/SA* [T 84 471 SA
ADV/LD# [T 85 461 SA
OE# (G#) I 86 45T SA
CKE# I 87 4T SA
RW# 1 88 4311 DNU
%LK T 89 42 ::E SNU
'ss 190 41 DD
Voo [ 91 X32/X36 401 Vss
CE2# [17] 92 39 -] DNU
BWa# 193 38T DNU
BWb# [1]94 3771 SA0
BWc# 195 36 [T SA1
Bwd# I 96 351 SA
CE2 197 34T SA
CE# [1]98 331 SA
sa 9 O 327 SA
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S )
= 4
* NC for x32 version, DQx for x36 version.
** Pins 83 and 84 are reserved for address expansion.
4Mb: 256K x 18, 128K x 32/36 3.3V 1/O, Pipelined ZBT SRAM 2 22 Micron Technology, inc., reserves the right to change products or spacifications without notice.
MT55L256L.18P.p6S — Rev. 2/99 ™ ©1999, Micron Technology, Inc.



ADVANCE
MICRON 4Mb: 256K x 18, 128K x 32/36

3.3V 1/0, PIPELINED ZBT SRAM

>IN DESCRIPTIONS

TQFP (x18) TQFP (x32/x36) | SYMBOL | TYPE DESCRIPTION
37 37 SAO0 Input | Synchronous Address Inputs: These inputs are registered
36 36 SA1 and must meet the setup and hold times around the rising
32-35, 44-50, 32-35, 44-50, SA edge of CLK. Pins 83 and 84 are reserved as address bits
80-82, 99, 100 81, 82, 99, 100 for higher-density 8Mb and 16Mb ZBT SRAMs, respectively.

SAO0 and SAT1 are the two least significant bits (LSB) of the
address field and set the internal burst counter if burst is

desired.
93 93 BWai# | Input | Synchronous Byte Write Enables: These active LOW inputs
94 94 BWb# allow individual bytes to be written when a WRITE cycle is
- 95 BWoit active and must meet the setup and hold times around the
- 96 BWd# rising edge of CLK. BYTE WRITEs need to be asserted on

the same cycle as the address. BWs are associated with
addresses and apply to subsequent data. BWa# controls
DQa pins; BWb# controls DQb pins; BWc# controls DQc
pins; BWd# controls DQd pins.

89 89 CLK { Input | Clock: This signal registers the address, data, chip enables,
byte write enables and burst control inputs on its rising
edge. All synchronous inputs must meet setup and hold
times around the clock’s rising edge.

98 98 CE# | Input | Synchronous Chip Enable: This active LOW input is used to
enable the device and is sampled only when a new external
address is loaded (ADV/LD# LOW).

92 92 CE2# | Input | Synchronous Chip Enable: This active LOW input is used to
enable the device and is sampled only when a new external
address is loaded (ADV/LD# LOW). This input can be used
for memory depth expansion.

97 97 CE2 Input | Synchronous Chip Enable: This active HIGH input is used
to enable the device and is sampled only when a new
external address is loaded (ADV/LD# LOW). This input can
be used for memory depth expansion.

86 86 OE# | Input [ Output Enable: This active LOW, asynchronous input
(G#) enables the data I/O output drivers. G# is the JEDEC-
standard term for OE#.
85 85 ADV/LD#| Input | Synchronous Address Advance/Load: When HIGH, this

input is used to advance the internal burst counter,
controlling burst access after the external address is loaded.
When ADV/LD# is HIGH, R/W# is ignored. A LOW on ADV/
LD# clocks a new address at the CLK rising edge.

87 87 CKE# | Input | Synchronous Clock Enable: This active LOW input permits
CLK to propagate throughout the device. When CKE# is
HIGH, the device ignores the CLK input and effectively
internally extends the previous CLK cycle. This input must
meet setup and hold times around the rising edge of CLK.
64 64 Y4 Input | Snooze Enable: This active HIGH, asynchronous input
causes the device to enter a low-power standby mode in
which all data in the memory array is retained. When ZZ is
active, all other inputs are ignored.

Wib: 256K x 18, 128K x 32/36 3.3V /O, Pipelined ZBT SRAM 2 2 3 Micron Technology, Inc., reserves the right to change products or specifications without notice.
1T55L.256L18P.p65 — Rev. 2/99 - ©19983, Micron Technology, Inc.
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4Mb: 256K x 18, 128K x 32/36
3.3V I/O, PIPELINED ZBT SRAM

PIN DESCRIPTIONS (continued)

TQFP (x18) TQFP (x32/x36) | SYMBOL | TYPE DESCRIPTION
88 88 R/W# | Input | Read/Write: This input determines the cycle type when
ADV/LD# is LOW and is the only means for determining
READs and WRITEs. READ cycles may not be converted
into WRITEs (and vice versa) other than by loading a new
address. A LOW on this pin permits BYTE WRITE opera-
tions and must meet the setup and hold times around the
rising edge of CLK. Full bus-width WRITESs occur if all byte
write enables are LOW.
38, 39, 42, 43 38, 39, 42, 43 DNU - Do Not Use: These signals may either be unconnected or
wired to GND to minimize thermal impedance.
(a) 58, 59, 62, 63, | (a) 52, 53, 56-59, DQa | Input/ | SRAM Data I/Os: Byte “a” is DQa pins; Byte “b” is DQb
68, 69, 72-74 62, 63 Output | pins; Byte “c” is DQc pins; Byte “d” is DQd pins. Input data
(b) 8,9, 12,13, (b) 68, 69, 72-75, DQb must meet setup and hold times around the rising edge of
18, 19, 22-24 78,79 CLK.
(c) 2, 3, 6-9, DQc
12,13
(d) 18, 19, 22-25, DQd
28, 29
N/A 51 NC/DQa| NC/ | No Connect/Data Bits: On the x32 version, these pins are
80 NC/DQb| 1O no connect (NC) and can be left floating or connected to
1 NC/DQc GND to minimize thermal impedance. On the x36 version,
30 NC/DQd these bits are DQs.
31 31 MODE | Input | Mode: This input selects the burst sequence. A LOW on this
(LBO#) pin selects linear burst. NC or HIGH on this pin selects
interleaved burst. Do not alter input state while device is
operating. LBO# is the JEDEC-standard term for MODE.
1-8, 6,7, 25, N/A NC NC No Connect: These pins can be left floating or connected to
28-30, 51-53, 56, GND to minimize thermal impedance.
57,75,78,79,
95, 96
83, 84 83, 84 NC/SA | NC No Connect: Pins 83 and 84 are reserved as address bits
for higher-density 8Mb and 16Mb ZBT SRAMSs, respectively.
These pins can be left floating or connected to GND to
minimize thermal impedance.
14-16, 41, 65, 14-16, 41, 65, Voo | Supply| Power Supply: See DC Electrical Characteristics and
66, 91 66, 91 Operating Conditions for range.
4,11, 20, 27, 4,11, 20, 27, VopQ | Supply | Isolated Output Buffer Supply: See DC Electrical
54, 61, 70, 77 54, 61,70, 77 Characteristics and Operating Conditions for range.
5,10, 17, 21, 5,10,17, 21, Vss | Supply | Ground: GND.
26, 40, 55, 60, 26, 40, 55, 60,
67,71,76, 90 67,71,76, 90
4Mb: 256K x 18, 128K x 32/36 3.3V /O, Pipelined ZBT SRAM 2 2 4 Micron Technolegy, Inc., reserves the right to change products or specifications without notice
MT55L256L18P.p65 ~ Rev. 2/99 = ©1999, Micron Technology, Inc



ADVANCE
8Mb: 512K x 18, 256K x 32/36

FLOW-THROUGH ZBT SRAM

3Mb
ZBT™ SRAM

MT55L512L 18F, MT55L256L32F,
MT55L256L36F; MT55L512V18F,
MT55L256V32F, MT55L.256V36F

3.3V Voo, 3.3V or 2.5V I/0, Selectable Burst Mode

'‘EATURES
High frequency and 100 percent bus utilization
Fast cycle times: 10ns, 11ns and 12ns
Single +3.3V 5% power supply (Vop)
Separate +3.3V or +2.5V isolated output buffer supply
(VooQ)
Advanced control logic for minimum control signal
interface
Individual BYTE WRITE controls may be tied LOW
Single R/W# (read / write) control pin
CKE# pin to enable clock and suspend operations
Three chip enables for simple depth expansion
Clock-controlled and registered addresses, data I/Os
and control signals
Internally self-timed, fully coherent WRITE
Internally self-timed, registered outputs eliminate the
need to control OE#
SNOOZE MODE for reduced-power standby
Common data inputs and data outputs
Linear or Interleaved Burst Modes

Burst feature (optional)
Pin/function compatibility with 2Mb, 4Mb and 16Mb
ZBT SRAM family
Automatic power-down
JPTIONS MARKING
Timing (Access/Cycle/MHz)
7.5ns/10ns/100 MHz -10
8.5ns/11ns/90 MHz -11
9ns/12ns/83 MHz -12
Configurations
33VI/O
512K x 18 MT55L512L18F
256K x 32 MT55L256L32F
256K x 36 MT55L2561L.36F
25VI/0
512K x 18 MT55L512V18F
256K x 32 MT55L256V32F
256K x 36 MT55L256V36F
Package
100-pin TQFP T
Options
Standard version None
Low-power version P

Part Number Example: MT55L256L32FT-11

100-Pin TQFP*
(D-1)

*JEDEC-standard MS-026 BHA (LQFP).

GENERAL DESCRIPTION

The Micron®Zero Bus Turnaround™ (ZBT™) SRAM family
employs high-speed, low-power CMOS designs using an
advanced CMOS process.

Micron’s 8Mb ZBT SRAMs integrate a 512K x 18, 256K x
32 or 256K x 36 SRAM core with advanced synchronous
peripheral circuitry and a 2-bitburst counter. These SRAMs
are optimized for 100 percent bus utilization, eliminating
any turnaround cycles when transitioning from READ to
WRITE, or vice versa. All synchronous inputs pass through
registers controlled by a positive-edge-triggered single clock
input (CLK). The synchronous inputs include alladdresses,
all data inputs, chip enable (CE#), two additional chip
enables for easy depth expansion (CE2, CE2#), cycle start
input (ADV/LD#), synchronous clock enable (CKE#), byte
write enables (BWa#, BWb#, BWc# and BWd#) and read/
write (R/W#).

Asynchronous inputs include the output enable (OE#,
which may be tied LOW for control signal minimization),
clock (CLK) and snooze enable (ZZ, which may be tied
LOW if unused). There is also a burst mode pin (MODE)
that selects between interleaved and linear burst modes.
MODE may be tied HIGH, LOW or left unconnected if burst
is unused. The flow-through data-out (Q) is enabled by
OE#. WRITE cycles can be from one to four bytes wide as
controlled by the write control inputs.

AlIIREAD, WRITE and DESELECT cycles are initiated by
the ADV/LD# input. Subsequent burst addresses can be

Ib: 512K x 18, 256K x 32/36 Flow-Through ZBT SRAM
“55L512L18F.p6S — Rev. 2/99
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Functional Block Diagrams illustrate simplified device operation. See Truth Table, Pin Descriptions and timing

diagrams for detailed information.
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ADVANCE
8Mb: 512K x 18, 256K x 32/36

FLOW-THROUGH ZBT SRAM

sENERAL DESCRIPTION (continued)
iternally generated as controlled by the burst advance pin
ADV/LD#). Use of burst mode is optional. It is allowable
> give an address for each individual READ and WRITE
ycle. BURST cycles wrap around after the fourth access
‘'om a base address.

To allow for continuous, 100 percent use of the data bus,
1eflow-through ZBT SRAM usesa LATE WRITE cycle. For
xample, if a WRITE cycle begins in clock cycle one, the
ddress is present on rising edge one. BYTE WRITEs need
> be asserted on the same cycle as the address. The write
ata associated with the address is required one cycle later,
r on the rising edge of clock cycle two.

Address and write control are registered on-chip to sim-
lify WRITE cycles. This allows self-timed WRITE cycles.
wdividual byte enables allow individual bytes to be writ-

ten. During a BYTE WRITE cycle, BWa# controls DQa pins;
BWDb# controls DQb pins; BWc# controls DQc pins; and
BWd# controls DQd pins. Cycle types can only be defined
when an address is loaded, i.e., when ADV /LD# is LOW.
Parity /ECC bits are only available on the x18 and x36
versions.

Micron’s 8Mb ZBT SRAMs operate from a +3.3V Vbp
power supply, and all inputs and outputs are LVTTL-
compatible. Users can choose either a 3.3V or 2.5V I/O
version. The device is ideally suited for systems requiring
high bandwidth and zero bus turnaround delays.

Please refer to the Micron Web site (www.micron.com/
mti/msp/html/sramprod.html) for the latest full-length
data sheet.

'IN ASSIGNMENT TABLE

IN#[ x18 | x32 | x36 PIN#| x18 | x32 | x36 PIN#{ x18 | x32 | x36 PIN#| x18 [ x32 | x36
1 | NC | NC | DQc 26 Vss 51 | NC | NC | DQa 76 Vss

2 | NC | DGc | DQc 27 VooQ 52 | NC_ | DOa | DQa 77 Voo

3 | NC | pGc [ DQc 28 | NC_| DQd [ pad 53 | NC_| DQa | DQa 78 | NC_| DQb | Db
3 VooQ 29 | NC_| pad | bad 54 VooQ 79 | NC_| Dab | Dab
5 Vss 30 [ NC_ | NC_| bad 55 Vss 80 | SA | NC | pab
6 | NC | DQc | DQc 31 MODE (LBO#) _ 56 | NC | DQa | DQa 81 SA

7 | NC | DQc | DQc 32 SA 57 | NC_| DOa | DQa 82 SA

8 | DGb | DQc | DQc 33 SA 58 DQa 83 SA

9 | DGb | PQc | DQc 34 SA 59 D0a 84 NF*

10 Vss 35 SA 60 Vss 85 ADV/LD#

11 VooQ 36 SAl 61 VooQ 86 OF# (G#)

12 [ bab | DQc | DQc 37 SAD 62 DQa 87 CKE#

13 | DGb | DQc [ DQc 38 DNU 63 D0a 88 RIWF

14 Vss 39 DNU 64 77 89 CLK

15 Vop 40 Vss 65 Vob 90 Vss

16 Vop M Voo 66 Vss 91 Vop

17 Vss 42 DNU 67 Vss 92 CE2#

18 | DOb | DQd | Dad 43 DNU 68 | DQa | DOb | Db 93 BWaf

19| DOb | DQd | Dad 44 SA 69 | DOa | DQb | Dab 94 BWh#

20 VooQ 45 SA 70 VooQ 95 | NC_| BWc# | BWcF
21 Vss 46 SA 71 Vss 96 | NC_| BWd# | BWd#
22 | DOb | DQd | pad 47 SA 72 | DQa | DGb | DQb 97 CE2

23 | bab | DQd | bad 43 SA 73 | DQa | DGb | DQb 98 CE#

24 [ bGb | DQd | pad 49 SA 74 | DOa | DOb | DOb 99 SA

25 [ NC | DGd | pad 50 SA 75 | NC | DGb | DQb 100 SA

Pin 84 is reserved for address expansion.

2: 512K x 18, 256K x 32/36 Flow-Through ZBT SRAM
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ADVANCE
MICRON 8Mb: 512K x 18, 256K x 32/36

FLOW-THROUGH ZBT SRAM

PIN ASSIGNMENT (Top View)
100-Pin TQFP
(D-1)

SA I st 50 13 SA
SA I8 49T SA
SA [CI] 83 48 % gﬁ
NF* [T 84 47
ADV/LD# I 85 4613 SA
OE# (G#) 1 86 45T SA
i 4ES S
# 1] 88 43
CLK 1] 89 42 % \[I)NU
Vss [T 90 L] DD
Voo I 91 xX32/x36 0 Vs
CE2# 1492 3913 DNU
BWa# [T 93 38 [T DNU
BWb# 1794 3713 SA0
BWc# 195 36 -1 SA1
BWd# 1] 9% 35T SA
CE2 1497 34713 SA
ClSEX 1] 98 O 33 % gﬁ
1= 99 32
SA [T 31 13 MODE
(LBO#)
* NC for x32 version, DQx for x36 version.
** Pin 84 is reserved for address expansion.
8Mb: 512K x 18, 256K x 32/36 Flow-Through ZBT SRAM 2 2 8 Micron Technology, Inc., reserves the right to change products or specifications without noti
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ADVANCE
MICRON 8Mb: 512K x 18, 256K x 32/36

FLOW-THROUGH ZBT SRAM

PIN DESCRIPTIONS

TQFP (x18) TQFP (x32/x36) | SYMBOL | TYPE DESCRIPTION
37 37 SA0 Input | Synchronous Address Inputs: These inputs are registered
36 36 SA1 and must meet the setup and hold times around the rising
32-35, 44-50, 32-35, 44-50, SA edge of CLK. Pin 84 is reserved as an address bit for the
80-83, 99, 81-83, 99, higher-density 16Mb ZBT SRAM. SA0Q and SA1 are the two
100 100 least significant bits (LSB) of the address field and set the
internal burst counter if burst is desired.
93 93 BWa# | Input | Synchronous Byte Write Enables: These active LOW
94 94 BWb# inputs allow individual bytes to be written when a WRITE
- 95 BWc# cycle is active and must meet the setup and hold times
- 96 BWd# around the rising edge of CLK. BYTE WRITESs need to be

asserted on the same cycle as the address. BWa# controls
DQa pins; BWb# controls DQb pins; BWc# controls DQc
pins; BWd# controls DQd pins.

89 89 CLK Input | Clock: This signal registers the address, data, chip enables,
byte write enables and burst control inputs on its rising
edge. All synchronous inputs must meet setup and hold
times around the clock’s rising edge.

98 98 CE# Input | Synchronous Chip Enable: This active LOW input is used to
enable the device and is sampled only when a new external
address is loaded (ADV/LD# LOW).

92 92 CE2# | Input | Synchronous Chip Enable: This active LOW input is used to
enable the device and is sampled only when a new external
address is loaded (ADV/LD# LOW). This input can be used
for memory depth expansion.

97 97 CE2 Input | Synchronous Chip Enable: This active HIGH input is used
to enable the device and is sampled only when a new
external address is loaded (ADV/LD# LOW). This input can
be used for memory depth expansion.

86 86 OE# | Input | Output Enable: This active LOW, asynchronous input
(G#) enables the data I/O output drivers. G# is the JEDEC-
standard term for OE#.
85 85 ADV/LD#| Input | Synchronous Address Advance/Load: When HIGH, this

input is used to advance the internal burst counter,
controlling burst access after the external address is loaded.
When ADV/LD# is HIGH, R/W# is ignored. A LOW on ADV/
LD# clocks a new address at the CLK rising edge.

87 87 CKE# | Input | Synchronous Clock Enable: This active LOW input permits
CLK to propagate throughout the device. When CKE is
HIGH, the device ignores the CLK input and effectively
internally extends the previous CLK cycle. This input must
meet setup and hold times around the rising edge of CLK.
64 64 zz Input | Snooze Enable: This active HIGH, asynchronous input
causes the device to enter a low-power standby mode in
which all data in the memory array is retained. When ZZ is
active, all other inputs are ignored.

vib: 512K x 18, 256K x 32/36 Flow-Through ZBT SRAM 2 29 Micron Technology, inc., reserves the right to change products or specifications without notice.
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TECHNOLOGY, ING

ADVANCE

8Mb: 512K x 18, 256K x 32/36
FLOW-THROUGH ZBT SRAM

PIN DESCRIPTIONS (continued)

TQFP (x18) TQFP (x32/x36) | SYMBOL | TYPE DESCRIPTION
88 88 R/W# | Input | Read/Write: This input determines the cycle type when
ADV/LD# is LOW and the only means for determining
READs and WRITEs. READ cycles may not be converted
into WRITESs (and vice versa) other than by loading a new
address. A LOW on this pin permits BYTE WRITE opera-
tions and must meet the setup and hold times around the
rising edge of CLK. Full bus-width WRITEs occur if all byte
write enables are LOW.
38, 39, 42, 43 38, 39, 42, 43 DNU - Do Not Use: These signals may either be unconnected or
wired to GND to minimize thermal impedance.
(a) 58, 59, 62, 63, | (a) 52, 53, 56-59, DQa | Input/ | SRAM Data I/Os: Byte “a” is DQa pins; Byte “b” is DQb
68, 69, 72-74 62, 63 Output | pins; Byte “c” is DQc pins; Byte “d” is DQd pins. Input data
(b)8,9,12,13, | (b) 68, 69, 72-75, DQb must meet setup and hold times around the rising edge
18, 19, 22-24 78,79 CLK.
(c) 2, 3, 6-9, DQc
12,13
(d) 18, 19, 22-25, DQd
28, 29
N/A 51 NC/DQa| NC/ | No Connect/Data Bits: On the x32 version, these pins are
80 NC/DQb| /O no connect (NC) and can be left floating or connected to
1 NC/DQc GND to minimize thermal impedance. On the x36 version,
30 NC/DQd these bits are DQs.
31 31 MODE | Input | Mode: This input selects the burst sequence. A LOW on
(LBO#) this pin selects linear burst. NC or HIGH on this pin selects
interleaved burst. Do not alter input state while device is
operating. LBO# is the JEDEC-standard term for MODE.
1-3, 6, 7, 25, N/A NC NC | No Connect: These pins can be left floating or connected
28-30, 51-53, 56, to GND to minimize thermal impedance.
57,75,78,79,
95, 96
84 84 NF - No Function: This pin is internally connected to the die and
will have the capacitance of an input pin. It is allowable to
leave this pin unconnected or driven by signals. Pin 84 is
reserved as an address pin for the 16Mb ZBT SRAM.
15, 16, 41,65, 91 | 15, 16, 41, 65, 91 Voo | Supply | Power Supply: See DC Electrical Characteristics and
Operating Conditions for range.
4,11, 20, 27, 4,11, 20, 27, VooQ | Supply | Isolated Output Buffer Supply: See DC Electrical
54,61, 70,77 54, 61,70,77 Characteristics and Operating Conditions for range.
5,10,14,17,21, | 5,10, 14,17, 21, Vss | Supply | Ground: GND.
26, 40, 55, 60, 26, 40, 55, 60,
66, 67,71, 76,90 | 66, 67,71, 76, 90
8Mb: 512K x 18, 256K x 32/36 Flow-Through ZBT SRAM 2 30 Micron Technology, Inc., reserves the right to change products or specifications without notice
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TECHNOLOGY. INC.

ADVANCE

8Mb: 512K x 18, 256K x 32/36
PIPELINED ZBT SRAM

8Mb
ZBT™ SRAM

MT55L512L18P, MT55L256L32P,
MT55L256L.36P; MT55L512V18P,
MT55L256V32P, MT55L256V36P

3.3V Voo, 3.3V or 2.5V I/0O, Selectable Burst Mode

FEATURES

¢ High frequency and 100 percent bus utilization

e Fast cycle times: 6ns, 7.5ns and 10ns

e Single +3.3V 5% power supply (Vpp)

e Separate +3.3V or +2.5V isolated output buffer supply
(VopQ)

Advanced control logic for minimum control signal
interface

Individual BYTE WRITE controls may be tied LOW
Single R/W# (read /write) control pin

CKE# pin to enable clock and suspend operations
Three chip enables for simple depth expansion
Clock-controlled and registered addresses, data I/Os
and control signals

Internally self-timed, fully coherent WRITE
Internally self-timed, registered outputs eliminate the
need to control OE#

» SNOOZE MODE for reduced-power standby
* Common data inputs and data outputs
* Linear or Interleaved Burst Modes
* Burst feature (optional)
* Pin/function compatibility with 2Mb, 4Mb and 16Mb
ZBT SRAM family
» Automatic power-down
OPTIONS MARKING
» Timing (Access/Cycle/MHz)
3.5ns/6ns/166 MHz -6
4.2ns/7.5ns/133 MHz -7.5
5ns/10ns/100 MHz -10
» Configurations
3.3VI1/0
512K x 18 MT55L5121L18P
256K x 32 MT55L256L32P
256K x 36 MTS551.256L.36P
25VI/O
512K x 18 MTS55L512V18P
256K x 32 MTS55L256V32P
256K x 36 MT55L256V36P
» Package
100-pin TQFP T
» Options
Standard version None
Low-power version P

Part Number Example: MT55L256L.32PT-7.5

100-Pin TQFP*
(D-1)

*JEDEC-standard MS-026 BHA (LQFP).

GENERAL DESCRIPTION

TheMicron®ZeroBus Turnaround™ (ZBT™) SRAM family
employs high-speed, low-power CMOS designs using an
advanced CMOS process.

Micron’s 8Mb ZBT SRAMs integrate a 512K x 18,
256K x 32 or 256K x 36 SRAM core with advanced
synchronous peripheral circuitry and a 2-bit burst counter.
These SRAMs are optimized for 100 percent bus utilization,
eliminating any turnaround cycles when transitioning from
READ to WRITE, or vice versa. All synchronous inputs pass
through registers controlled by a positive-edge-triggered
single clock input (CLK). The synchronous inputs include
all addresses, all data inputs, chip enable (CE#), two
additional chip enables for easy depth expansion (CE2,
CE2#), cycle start input (ADV/LD#), synchronous clock
enable (CKE#), byte write enables (BWa#, BWb#, BWc#
and BWd#) and read /write (R/W#).

Asynchronous inputs include the output enable (OE#,
which may be tied LOW for control signal minimization),
clock (CLK) and snooze enable (ZZ, which may be tied
LOW if unused). There is also a burst mode pin (MODE)
that selects between interleaved and linear burst modes.
MODE may be tied HIGH, LOW or left unconnected if burst
is unused. The data-out (QQ), enabled by OE#, is registered
by the rising edge of CLK. WRITE cycles can be from one to
four bytes wide as controlled by the write control inputs.

vib: 512K x 18, 256K x 32/36 Pipslined ZBT SRAM
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ADVANCE
MICRON 8Mb: 512K x 18, 256K x 32/36

PIPELINED ZBT SRAM

FUNCTIONAL BLOCK DIAGRAM
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NOTE: Functional Block Diagrams illustrate simplified device operation. See Truth Table, Pin Descriptions and timing
diagrams for detailed information.
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TECHNOLOGY. INC.

ADVANCE

8Mb: 512K x 18, 256K x 32/36
PIPELINED ZBT SRAM

GENERAL DESCRIPTION (continued)

ANIREAD, WRITE and DESELECT cycles are initiated by
‘he ADV/LD# input. Subsequent burst addresses can be
nternally generated as controlled by the burst advance pin
'‘ADV/LD#). Use of burst mode is optional. It is alowable
‘0 give an address for each individual READ and WRITE
:ycle. BURST cycles wrap around after the fourth access
rom a base address.

To allow for continuous, 100 percent use of the data bus,
he pipelined ZBT SRAM uses a LATE LATE WRITE cycle.
“or example, if a WRITE cycle begins in clock cycle one, the
ddress is present on rising edge one. BYTE WRITEs need
0 be asserted on the same cycle as the address. The data
1ssociated with the address is required two cycles later, or
»n the rising edge of clock cycle three.

Address and write control are registered on-chip to
implify WRITE cycles. Thisallows self-timed WRITE cycles.

Individual byteenables allow individual bytes tobe written.
During a BYTE WRITE cycle, BWa# controls DQa pins;
BWb# controls DQb pins; BWc# controls DQc pins; and
BWd# controls DQd pins. Cycle types can only be defined
when an address is loaded, i.e., when ADV/LD# is LOW.
Parity/ECC bits are only available on the x18 and x36
versions.

Micron’s 8Mb ZBT SRAMs operate from a +3.3V Vbp
power supply, and all inputs and outputs are LVITL-
compatible. Users can choose either a 2.5V or 3.3V I/O
version. The device is ideally suited for systems requiring
high bandwidth and zero bus turnaround delays.

Please refer to the Micron Web site (Www.micron.com/
mti/msp/html/sramprod.html) for the latest full-length
data sheet.

’IN ASSIGNMENT TABLE

PIN#{ x18 | x32 [ x36 PIN#[ x18 | x32 | x36 PIN#[ x18 | x32 [ x36 PIN# x18 | x32 [ x36
1 | _NC | NC | DQc 26 Vss 51 | NC [ NC | DQa 76 Vss

2 | NC | DQc | DQc 27 VooQ 52 | NC | DOa | DOa 77 VooQ

3 | NC | DQc | DQc 28 | NC_[ Dad | pad 53 | NC_| DGa | DQa 78 | NC | DQGb | Dab
] VooQ 29 | NC_| Dad | bad 54 VooQ 79 | NC | DQb | Dab
5 Vss 30 | NC_ | NC | Dod 55 Vss 80 | SA | NC_| Dab
6 | NC [ DQc | DQc 31 MODE (LBO#) 56 | NC | DOa | DQa 81 SA

7 | NC | DQec | DQc 32 SA 57 | NC | DQa | DOa 2 SA

8 | Dab | DQc | DQc 33 SA 58 D0a 3 SA

9 | Dab | DQc | DQc 34 SA 59 Dla 4 NF*

10 Vss 35 SA 60 Vss 85 ADV/LD#

11 VooQ 36 SA1 61 VooQ 36 OF# (GA)

12 | DQb | DQc | DQc 37 SAD 62 DQa &7 CKEF

13 ] DAb | DQc | DQc 38 DNU 63 DQa 88 RIWE

14 Voo 39 DNU 64 74 89 CLK

15 Voo 40 Vss 65 Vbb 90 Vss

16 Vop 4 Vob 66 Voo 91 Vob

17 Vss 42 DNU 67 Vss 92 CE2#

18 | DQb | DQd | Dad 43 DNU 68 | DOa | DQb | Dab 93 BWaf

19 | DQb | DQd | Dad 4 SA 69 | DGa | DAb | Dab 94 BWh#

20 VooQ 45 SA 70 VooQ 9% | NC [ BWc# | BWc#
21 Vss 46 SA 71 Vss 9 | NC | BWd# | BWd#
22 | Dab | DAd | DOd 47 SA 72 | DOa | DQb | Dab 97 CE2

23 | DOb | DOd | pad 48 SA 73 | DOa | DQb | Dab 9% CEF

24 | DOb | DOd | Dod 49 SA 74 | DQa | DQb | Dab 99 SA

25| NC | Dad | pod 50 SA 75 | NC | Db | Dab 100 SA

Pin 84 is reserved for address expansion.

Ib: 512K x 18, 256K x 32/36 Pipelined ZBT SRAM
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ADVANCE

8Mb: 512K x 18, 256K x 32/36
PIPELINED ZBT SRAM

MICRON

TECHHOLOGY. INC.

PIN ASSIGNMENT (Top View)
100-Pin TQFP
(D-1)

ADV/LD#
OE# (G#)

x32/x36

MODE
2345678 LBO#)
HHHEHEHH HHEHEH LHH
oouooa HEniNInin HiRjnInjuininn
5883288834338 588 2333338823335
=} > > > = a
(&3 [&]
= =z

* NC for x32 version, DQx for x36 version.
** Pin 84 is reserved for address expansion.
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ADVANCE
MICRON 8Mb: 512K x 18, 256K x 32/36

PIPELINED ZBT SRAM

PIN DESCRIPTIONS

TQFP (x18) TQFP (x32/x36) | SYMBOL | TYPE DESCRIPTION
37 37 SA0 Input | Synchronous Address Inputs: These inputs are registered
36 36 SA1 and must meet the setup and hold times around the rising
32-35, 44-50, 32-35, 44-50, SA edge of CLK. Pin is reserved as an address bit for higher-
80-83, 99, 100 81-83, 99, 100 density 16Mb ZBT SRAMs. SAO0 and SA1 are the two least

significant bits (LSB) of the address field and set the internal
burst counter if burst is desired.

93 93 BWa# | Input | Synchronous Byte Write Enables: These active LOW inputs
94 94 BWb# allow individual bytes to be written when a WRITE cycle is
- 95 Bwec# active and must meet the setup and hold times around the
- 96 BWd# rising edge of CLK. BYTE WRITEs need to be asserted on

the same cycle as the address. BWs are associated with
addresses and apply to subsequent data. BWa# controls
DQa pins; BWb# controls DQb pins; BWc# controls DQc
pins; BWd# controls DQd pins.

89 89 CLK Input | Clock: This signal registers the address, data, chip enables,
byte write enables and burst control inputs on its rising
edge. All synchronous inputs must meet setup and hold
times around the clock’s rising edge.

98 98 CE# Input | Synchronous Chip Enable: This active LOW input is used to
enable the device and is sampled only when a new external
address is loaded (ADV/LD# LOW).

92 92 CE2# | Input | Synchronous Chip Enable: This active LOW input is used to
enable the device and is sampled only when a new external
address is loaded (ADV/LD# LOW). This input can be used
for memory depth expansion.

97 97 CE2 Input | Synchronous Chip Enable: This active HIGH input is used
to enable the device and is sampled only when a new
external address is loaded (ADV/LD# LOW). This input can
be used for memory depth expansion.

86 86 OE# | Input | Output Enable: This active LOW, asynchronous input
(G#) enables the data I/O output drivers. G# is the JEDEC-
standard term for OE#.
85 85 ADV/LD# Input | Synchronous Address Advance/Load: When HIGH, this

input is used to advance the internal burst counter,
controlling burst access after the external address is loaded.
When ADV/LD# is HIGH, R/W# is ignored. A LOW on ADV/
LD# clocks a new address at the CLK rising edge.

87 87 CKE# | Input | Synchronous Clock Enable: This active LOW input permits
CLK to propagate throughout the device. When CKE# is
HIGH, the device ignores the CLK input and effectively
internally extends the previous CLK cycle. This input must
meet setup and hold times around the rising edge of CLK.
64 64 Y4 Input | Snooze Enable: This active HIGH, asynchronous input
causes the device to enter a low-power standby mode in
which all data in the memory array is retained. When ZZ is
active, all other inputs are ignored.

3Mb: 512K x 18, 256K x 32/36 Pipalined ZBT SRAM 2 3 5 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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TECHNOLOGY. ING

ADVANCE
8Mb: 512K x 18, 256K x 32/36

PIPELINED ZBT SRAM

PIN DESCRIPTIONS (continued)

TQFP (x18) TQFP (x32/x36) | SYMBOL | TYPE DESCRIPTION
88 88 R/W# | Input | Read/Write: This input determines the cycle type when
ADV/LD# is LOW and is the only means for determining
READs and WRITEs. READ cycles may not be converted
into WRITEs (and vice versa) other than by loading a new
address. A LOW on this pin permits BYTE WRITE opera-
tions and must meet the setup and hold times around the
rising edge of CLK. Full bus-width WRITEs occur if all byte
write enables are LOW.
38, 39, 42, 43 38, 39, 42, 43 DNU - Do Not Use: These signals may either be unconnected or
wired to GND to minimize thermal impedance.
(a) 58, 59, 62, 63, | (a) 52, 53, 56-59, DQa | Input/ | SRAM Data I/Os: Byte “a” is DQa pins; Byte “b” is DQb
68, 69, 72-74 62, 63 Output | pins; Byte “c” is DQc pins; Byte “d” is DQd pins. Input data
(b)8,9,12,13, | (b) 68, 69, 72-75, DQb must meet setup and hold times around the rising edge of
18, 19, 22-24 78,79 CLK.
(¢) 2, 3,6-9, DQc
12, 13
(d) 18, 19, 22-25, DQd
28, 29
N/A 51 NC/DQa| NC/ | No Connect/Data Bits: On the x32 version, these pins are
80 NC/DQb| 1/O [ no connect (NC) and can be left floating or connected to
1 NC/DQc GND to minimize thermal impedance. On the x36 version,
30 NC/DQd these bits are DQs.
31 31 MODE | Input | Mode: This input selects the burst sequence. A LOW on this
(LBO#) pin selects linear burst. NC or HIGH on this pin selects
interleaved burst. Do not alter input state while device is
operating. LBO# is the JEDEC-standard term for MODE.
1-3, 6,7, 25, N/A NC NC | No Connect: These pins can be left floating or connected to
28-30, 51-53, 56, GND to minimize thermal impedance.
57,75,78, 79,
95, 96
84 84 NF - No Function: This pin is internally connected to the die and
will have the capacitance of an input pin. It is allowable to
leave this pin unconnected or driven by signals. Pin 84 is
reserved as an address pin for the 16Mb ZBT SRAM.
14-16, 41, 65, 14-16, 41, 65, Voo | Supply | Power Supply: See DC Electrical Characteristics and
66, 91 66, 91 Operating Conditions for range.
4,11, 20, 27, 4,11, 20, 27, VooQ |Supply | Isolated Output Buffer Supply: See DC Electrical
54, 61,70, 77 54,61, 70,77 Characteristics and Operating Conditions for range.
5,10,17, 21, 5,10,17, 21, Vss [ Supply| Ground: GND.
26, 40, 55, 60, 26, 40, 55, 60,
67,71,76,90 67,71,76, 90

8Mb: 512K x 18, 256K x 32/36 Pipelined ZBT SRAM

MT55L512L18P.p65 - Rev. 2/99
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Micron Tachnology, Inc., reserves the right to change products or specifications without notice.
©1999, Micron Technology, Inc.



ADVANCE
l\l“:HDN‘ 4Mb and 8Mb

PIPELINED Swmart ZBT SRAM

4Mb and 8Mb MTaL 126 S0P, MT36L5 2. 10F
MT56L256_32P, MT56L.256_36P
SMART ZBTTM SRAM 3.3V Voo, 3.3V or 2.5V I/O

FEATURES

* High frequency and 100 percent bus utilization

* Fast cycle times: 5ns, 6ns, 7.5ns and 10ns

® Single +3.3V 5% power supply (VDb)

® Separate +3.3V or +2.5V isolated output buffer supply
(VooQ)

® Smart ZBT output control for minimized bus conten-
tion across a broad set of applications

* Advanced control logic for minimum control signal

interface

Individual BYTE WRITE controls may be tied LOW

Single R/W# (read /write) control pin

CKE# pin to enable clock and suspend operations

Three chip enables for simple depth expansion *JEDEC-standard MS-026 BHA (LQFP).

Clock-controlled and registered addresses, data I/Os

and control signals

100-Pin TQFP*
(D-1)

¢ Internally self-timed, fully coherent WRITE GENERAL DESCRIPTION
¢ Internally self-timed, registered outputs eliminate the The Micron®Suart Zero Bus Turnaround™ (SMaRT ZBT™)
need to control OF# SRAM family employs high-speed, low-power CMOS de-
¢ Common data inputs and data outputs signs using an advanced CMOS process.
* Pin/function compatibility with 16Mb Smart ZBT Micron’s 4Mb and 8Mb Smart ZBT SRAMs integrate
SRAM family a 256K x 18, 128K x 32, or 128K x 36 and a 512K x 18,
* Automatic power-down 256K x 32, or 256K x 36 SRAM core, respectively, with
advanced synchronous peripheral circuitry and a 2-bit
OPTIONS MARKING burst counter. These SRAMs are optimized for 100 percent
o Timing (Access/Cycle/MHz) bus gt}hziatlon, eliminating any turnarour}d cycles when
3.7ns/5ns,/200 MHz 5 transitioning from READ to WRITE, or vice versa. New
4ns/6ns/166 MHz 6 Smart ZBT technology provides enhanced output delay to
45ns/7.5ns/133 MHz 75 allow the bus to clear before the outputs drive, thereby
5 5ns,/10ns/100 MHz 10 reducing the magnitude or occurrence of bus contention.
Allsynchronous inputs pass through registers controlled
* Configurations by a positive-edge-triggered single clock input (CLK). The
4Mb synchronous inputs include all addresses, all data inputs,
256K x 18 MT56L256_18P chip enables (CE#), (CE2, CE2#), cycle start input (ADV/
128K x 32 MT56L128_32P LD#), synchronous clock enable (CKE#), byte write enables
128K x 36 MT56L128_36P (BWa#, BWb#, BWc# and BWd#) and read /write (R/W#).
8Mb Asynchronous inputs include the output enable (OE#),
512K x 18 MT56L512_18P clock (CLK) and snooze enable (ZZ). There is also a burst
256K x 32 MT56L.256_32P mode pin (MODE) that selects between interleaved and
256K x 36 MT56L.256_36P linear burst modes. MODE may be tied HIGH, LOW or left

unconnected if burst is unused. The flow-through data-out

* Packa.ge (Q)isenabled by OE#. WRITE cycles can be from one to four
100-pin TQFP T bytes wide as controlled by the write control inputs.
» Options AIlIREAD, WRITE and DESELECT cycles are initiated by
Low-power version P the ADV/LD# input. Subsequent burst addresses can be
internally generated as controlled by the burst advance pin
* Part Number Example: MT56L.256L18PT-6 (ADV/LD#).
xl;:c;sgmbe;:i.::l;nfdéygs iBT SRAM 2_37 Micron Technology, Inc., reserves the right to change products &v gsg:f:m‘c(:arloizn?eﬂmﬁgr;ﬁiz

Swuart ZBT and Smart Zero Bus Turnaround are trademarks of Integrated Device Technology, inc.,
and the architecture is supported by Micron Technology, Inc.
Micron s a registered trademark of Micron Technology, Inc.



ADVANCE
MICHDN 4Mb and 8Mb

PIPELINED Swmart ZBT SRAM

“4Mb and 8Mb Pipelined Smart ZBT SRAM 2 38 Micron Technology, Inc., reserves the right to change products or specifications without notice
MT56L256L18P.p65 — Rev. 2/93 - ©1998, Micron Technology, inc
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MICRON

TECHN

SYNCBURST™ SRAM PRODUCT SELECTION GUIDE

Memory Supply /0 Part Access Cycle Package/No. of Pins
Configuration | Voltage | Voltage | Mode Number Time (ns) Time (ns) TQFP | BGA | DIE* | Page
64K x 18 3.3V 3.3V Flow-Through | MT58LC64K18B4 |7.5,85,9, 10 8.8, 10, 10.5, 15 100 - |C1/C2] 2-39
64K x 18 3.3V 3.3V Pipelined, SCD | MT58LC64K18D9 | 3.8, 4.2, 5,6 6.6, 7.5, 10, 11 100 ~ |C1/C2| 2-43
64K x 18 3.3V 3.3V Pipelined, DCD | MT58LC64K18C6 |3.8,4.2,4.5,5, 6 6.6, 7.5, 8.5, 10, 11 100 - |C1/C2| 2-47
128K x 18 3.3V 3.3V Flow-Through | MT58L.C128K18B4 | 7.5, 8.5, 9, 10 8.8, 10, 10.5, 15 100 - |C1/C2| 2-51
128K x 18 3.3V 2.5V Flow-Through | MT58L.C128K18E1 | 7.5, 8.5, 9, 10 8.8, 10, 10.5, 15 100 - |Ct/C2| 2-51
128K x 18 3.3V 3.3V Pipelined, SCD | MT58L.C128K18D9 { 3.5, 3.8,4.2,4.5,5,6 | 5, 6,6.6, 7.5,8.5,10,11 | 100 - [C1/C2] 2-65
128K x 18 3.3V 2.5V Pipelined, SCD | MT58LC128K18G1 | 3.5, 3.8, 4.2, 4.5, 5, 6| 5, 6, 6.6, 7.5, 8.5, 10, 11 100 - |C1/C2| 2-55
128K x 18 3.3V 3.3V Pipelined, DCD | MT58LC128K18C6 | 3.5, 3.8, 4.2, 4.5, 5,6 | 5, 6, 6.6, 7.5, 8.5, 10, 11 100 - |C1/C2| 2-59
128K x 18 3.3V 2.5V Pipelined, DCD | MT58LC128K18F1 | 3.5, 3.8,4.2,4.5,5,6 | 5, 6, 6.6, 7.5, 8.5, 10, 11 100 - |C1/C2| 2-59
256K x 18 3.3V | 3.3V/2.5V | Flow-Through | MT58L256_18F** |6.8, 7.5, 8.5, 10 8,8.8,10, 15 100 119 2-63
256K x 18 3.3V | 3.3v/2.5V | Pipelined, SCD | MT58L256_18P 2.9,3.1,35,4,5 44,5,6,7.5,10 100 119 2-67
256K x 18 3.3V 3.3V Pipelined, DCD | MT58L256L.18D 3.5,42,5 6,7.5,10 100 | 119 2-71
512K x 18 3.3V [3.3v/2.5V | Flow-Through | MT58L512_18F 6.8, 7.5, 8.5, 10 8, 8.8, 10, 15 100 19 2-75
512K x 18 3.3V | 3.3V/2.5V | Pipelined, SCD | MT58L512_18P 2.9,3.1,3.5,4,5 4.4,5,6,6.6,7.5,10 100 119 2-81
512K x 18 3.3V 3.3V Pipelined, DCD | MT58L512L18D 35,4,5 6,7.5,10 100 119 2-87
32K x 32 3.3V 3.3V Flow-Through | MT58LC32K32B4 |7.5,8.5,9, 10 8.8, 10, 10.5, 15 100 - [C1/C2| 2-39
32K x 32 3.3V 3.3V Pipelined, SCD | MT58LC32K32D9 |3.8,4.2,5, 6 6.6,7.5,10, 11 100 - |C1/C2] 2-43
32K x 32 3.3V 3.3V Pipelined, DCD | MT58LC32K32C6 |3.8,4.2,4.5,5,6 6.6, 7.5, 8.5, 10, 11 100 - |C1/C2| 2-47
64K x 32 3.3V 3.3V Flow-Through | MT58LC64K32B4 [7.5,8.5,9, 10 8.8, 10, 10.5, 15 100 - |C1/C2| 2-51
64K x 32 3.3V 2.5V Flow-Through | MT58LC64K32E1 [7.5,8.5,9, 10 8.8, 10, 10.5, 156 100 - |C1/C2| 2-51
64K x 32 3.3V 3.3V Pipelined, SCD | MT58L.C64K32D9 [3.5,3.8,4.2,4.5,5,6(5,86,6.6,7.5,8.5,10,11 | 100 - |C1/C2]| 2-55
64K x 32 3.3V 2.5V Pipelined, SCD | MT58LC64K32G1 |3.5,3.8,4.2,45,5,6|5, 6,6.6,7.5, 8.5, 10, 11 100 - |C1/C2]| 2-55
64K x 32 3.3V 3.3V Pipelined, DCD | MT58LC64K32C6 | 3.5,3.8,4.2,4.5,5,6 |5, 6, 6.6, 7.5, 8.5, 10, 11 100 — |C1/C2| 2-69
64K x 32 3.3V 2.5V Pipelined, DCD | MT58LC64K32F1 | 3.5, 3.8,4.2,4.5,5,6 | 5, 6, 6.6, 7.5, 8.5, 10, 11 100 — |C1/C2| 2-59
128K x 32 3.3V | 3.3V/2.5V | Flow-Through | MT58L128_32F 6.8,7.5,8.5,10 8,8.8,10, 15 100 119 2-63
128K x 32 3.3V | 3.3V/2.5V | Pipelined, SCD | MT58L128_32P 2.9,31,35,4,5 44,5,6,7.5,10 100 119 2-67
128K x 32 3.3V 3.3V Pipelined, DCD | MT58L128L.32D 3.5,42,5 6,7.5,10 100 | 119 2-71
256K x 32 3.3V (3.3V/2.5V | Flow-Through | MT58L256_32F 6.8, 7.5, 8.5, 10 8,8.8,10, 15 100 119 2-75
256K x 32 3.3V |3.3V/2.5V | Pipelined, SCD | MT58L.256_32P 2.9,3.1,35,4,5 4.4,5,6,6.6,7.5, 10 100 119 2-81
256K x 32 3.3V 3.3V Pipelined, DCD | MT58L256L32D 35,4,5 6,7.5,10 100 119 2-87
32K x 36 3.3V 3.3V Flow-Through | MT58LC32K36B4 |7.5,8.5,9, 10 8.8, 10, 10.5, 15 100 - |C1/C2| 2-39
32K x 36 3.3V 3.3V Pipelined, SCD | MT58LC32K36D9 |3.8,4.2,5,6 6.6, 7.5, 10, 11 100 - |C1/C2| 2-43
32K x 36 3.3V 3.3V Pipelined, DCD | MT58LC32K36C6 |3.8,4.2,4.5,5,6 6.6, 7.5, 8.5, 10, 11 100 - |C1/C2| 2-47
64K x 36 3.3V 3.3V Flow-Through | MT58LC64K36B4 |7.5,8.5,9, 10 8.8, 10,105, 15 100 - |C1/C2| 2-51
64K x 36 3.3V 2.5V Flow-Through | MT58L.C64K36E1 | 7.5, 8.5,9, 10 8.8, 10, 10.5, 156 100 - |C1/C2| 2-51
64K x 36 3.3V 3.3V Pipelined, SCD | MT58LC64K36D9 | 3.5, 3.8,4.2,4.5,5,6 |5, 6, 6.6, 7.5, 8.5, 10, 11 100 — |Ct/C2} 2-565
64K x 36 3.3V 2.5V Pipelined, SCD | MT58LC64K36G1 | 3.5, 3.8,4.2,4.5,5,6 | 5, 6, 6.6, 7.5, 8.5, 10, 11 100 ~ |C1/C2] 2-55
64K x 36 3.3V 3.3V Pipelined, DCD | MT58LC64K36C6 | 3.5, 3.8,4.2,4.5,5,6| 5, 6, 6.6, 7.5, 8.5, 10, 11 100 - |C1/C2] 2-59
64K x 36 3.3V 2.5V Pipelined, DCD | MT58LC64K36F1 | 3.5, 3.8,4.2,4.5,5,6 |5, 6, 6.6, 7.5, 8.5, 10, 11 100 - |C1/C2| 2-59
128K x 36 3.3V [3.3V/2.5V | Flow-Through [MT58L128_36F 6.8,7.5,8.5,10 8,8.8,10, 15 100 119 2-63
128K x 36 3.3V | 3.3V/2.5V | Pipelined, SCD | MT58L128_36P 2.9,3.1,35,4,5 44,5,6,7.5,10 100 119 2-67
128K x 36 3.3V 3.3V Pipelined, DCD | MT58L.128L36D 3.5,42,5 6,7.5,10 100 119 2-71
256K x 36 3.3V |3.3V/2.5V | Flow-Through | MT58L256_36F 6.8, 7.5, 8.5, 10 8,8.8,10, 15 100 119 2-75
256K x 36 3.3V |3.3V/2.5V | Pipelined, SCD | MT58L256_36P 2.9,31,35,4,5 44,5,6,6.6,7.5, 10 100 119 2-81
256K x 36 3.3V 3.3V Pipelined, DCD | MT58L256L36D 3.5,4,5 6,7.5,10 100 119 2-87

SCD = Single-cycle deselect, DCD = Double-cycle deselect
*Contact factory for availability of C3- to C7-level die products.
**The placeholder in the part number is replaced with an “L” for 3.3V I/O parts and a “V” for 2.5V I/O parts.

Micron is a registered trademark and SyncBurst is a trademark of Micron Technology, Inc.
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1Mb: 64K x 18, 32K x 32/36

3.3V 1/0, FLOW-THROUGH SYNCBURST SRAM

1Mb SYNCBURST™
SRAM

MT58LC64K18B4, MT58LC32K32B4,
MT58LC32K36B4

3.3V Vop, 3.3V I/O, Flow-Through

FEATURES

¢ Fast clock and OE# access times
¢ Single +3.3V +0.3V/-0.165V power supply (VDD)
¢ Separate +3.3V +0.3V/-0.165V isolated output buffer
supply (VDDQ)
SNOOZE MODE for reduced-power standby
Common data inputs and data outputs
Individual BYTE WRITE control and GLOBAL WRITE
Three chip enables for simple depth expansion and
address pipelining
Clock-controlled and registered addresses, data I/Os
and control signals
Internally self-timed WRITE cycle
Burst control pin (interleaved or linear burst)
Automatic power-down for portable applications
100-lead TQFP package for high density, high speed
Low capacitive bus loading
x18, x32 and x36 versions available

e & & o o o

OPTIONS MARKING
¢ Timing (Access/Cycle/MHz)
7.5ns/8.8ns/113 MHz -7.5
8.5ns/10ns/100 MHz -85
9ns/10.5ns/95 MHz -9
10ns/15ns/66 MHz -10

¢ Configurations
64K x 18 MT58LC64K18B4
32K x 32 MT58LC32K32B4
32K x 36 MT58LC32K36B4

® Package
100-pin TQFP LG

¢ Part Number Example: MT58LC32K36B4LG-8.5

GENERAL DESCRIPTION

The Micron® SyncBurst™ SRAM family employs high-
speed, low-power CMOS designs that are fabricated using
an advanced CMOS process.

The MT58LC64K18B4 and MT58LC32K32/36B4 1Mb
SRAMsintegrate a 64K x 18,32K x 32, 0r 32K x 36 SRAM core
withadvanced synchronous peripheral circuitry and a 2-bit
burst counter. Allsynchronous inputs pass throughregisters
controlled by a positive-edge-triggered single clock input
(CLK). The synchronous inputs include all addresses, all
data inputs, active LOW chip enable (CE#), two additional

100-Pin TQFP*
(D-1)

*JEDEC-standard MS-026 BHA (LQFP).

chip enables for easy depth expansion (CE2, CE2#), burst
control inputs (ADSC#, ADSP#, ADV#), byte write enables
(BWx#) and global write (GW#).

Asynchronous inputs include the output enable (OE#),
snooze enable (ZZ) and clock (CLK). There is also a burst
mode pin (MODE) that selects between interleaved and
linear burst modes. The data-out (Q), enabled by OE#, is
also asynchronous. WRITE cycles can be from one to two
bytes wide (x18) or from one to four bytes wide (x32/x36),
as controlled by the write control inputs.

Burstoperation canbeinitiated with either address status
processor (ADSP#) or address status controller (ADSC#)
input pins. Subsequent burst addresses can be internally
generated as controlled by the burst advance pin (ADV#).

Address and write control are registered on-chip to
simplify WRITE cycles. This allowsself-timed WRITE cycles.
Individual byteenables allow individual bytes tobe written.
During WRITE cycles on the x18 device, BWa# controls
DQa pins and DQPa; BWb# controls DQb pins and DQPb.
During WRITE cycles on the x32 and x36 devices, BWa#
controls DQa pins and DQPa; BWb# controls DQb pins and
DQPb; BWc# controls DQc pins and DQPc; BWd# controls
DQd pins and DQPd. GW# LOW causes all bytes to be
written. Parity bits are only available on the x18 and x36
versions.

1Mb: 64K x 18, 32K x 32/36 3.3V /O, Flow-Through SyncBurst SRAM
MTE8LCE4K18B4.p65 ~ Rev. 2/99

Micron Technology, inc., resarves the right to change products or specifications without notice.
©1999, Micron Technology, Inc.
All registered and unregisterad trademarks are the sole property of their respective companies.




MICRON 1Mb: 64K x 18, 32K x 32/36

reemoroor e 3.3V /O, FLOW-THROUGH SYNCBURST SRAM

FUNCTIONAL BLOCK DIAGRAM

64K x 18
16 16 14 16
ADDRESS
e
SAO, SA1, SA REGISTER
A 2 -SA1
MODE . SAO
AT,
ADV# —j ) L, BINARY Q1
CLK ————— COUNTER AND
Loaic sac
CLR Qo
ADSCH# 7%)5 ja
Y
ADSP#

—h

BYTE ‘b
BWb# :D_c WRITE REGISTER )
BYTE “a’
BWas# ——D__c WRITE REGISTER :I'\
BWE#

BYTE “b”
WRITE DRIVER
BYTE “a”
WRITE DRIVER

64K x9x2 DQs
SENSE
MEMORY
ARRAY AMPS DQPa
DQPb

GwW# ;D‘
ENABLE

L
CE#
CE2 ﬁ ) REGISTER
CE2# ————

OE#

FUNCTIONAL BLOCK DIAGRAM
32K x 32/36

15

15 13
ADDRESS
SAOQ, SA1, SA REGISTER
= SA0-SA1
MODE ] |
ADV# j ) BINARY Q1 ;
LK ——————— counTER | SA
AND LOGIC
»—|CLR Qo
L SA0'
ADSC#*——E;‘)—" . ’
ADSP#—_j} —
Bwd# BYTE “d” BYTE “d”
tDtD_:D{ WRITE REGISTER WRITE DRIVER
BYTE ‘¢
4
BWo :D-D :[>_ WRITE DRIVER
e | BYIED
:[>—:])___:):>4 WRITE REGISTER WRITE DRIVER

1

32Kx8x4
(x32)

BYTE “¢”
WRITE REGISTER

32Kx9x4 f
(x36)

MEMORY
ARRAY

BYTE 2" l BYTE “a
WRITE REGISTER

&

P ENABLE

CE# j ) REGISTER [
CE2——— ] cl\
—
{/

NOTE: Functional Block Diagrams illustrate simplified device operation. See Truth Table, Pin Descriptions and timing
diagrams for detailed information.

1Mb: 64K x 18, 32K x 32/36 3.3V I/Q, Flow-Through SyncBurst SRAM 2 40 Micron Technology, Inc., reserves the right to change products or specifications without notice,
MT58LC64K18B4.p65 — Rev. 2/99 = ©1999, Micron Technology, Inc.



MICRON 1Mb: 64K x 18, 32K x 32/36

: 3.3V /0, FLOW-THROUGH SYNCBURST SRAM

GENERAL DESCRIPTION (continued)

Micron’s 1IMb SyncBurst SRAMs operate from a +3.3V Please refer to the Micron Web site (www.micron.com/
power supply, and all inputs and outputs are TTL- mti/msp/html/sramprod.html) for the latest full-length
compatible. The device is ideally suited for 486, Pentium®, data sheet.
680X0 and PowerPC™ systems and systems that benefit
fromaverywide databus. Thedeviceisalsoideal in generic

16-, 18-, 32-, 36-, 64- and 72-bit-wide applications.

TQFP PIN ASSIGNMENT TABLE

PIN # x18 x32/x36 PIN # x18 I x32/x36 PIN # x18 x32/x36 PIN # x18 I x32/x36
1 NC NC/DQPc** 26 Vss 51 NC NG/DQPa** 76 Vss
2 NC DQc 27 VooQ 52 NC DQa 77 VooQ
3 NC DQc 28 NC DQd 53 NC DQa 78 NC DQb
4 VooQ 29 NC DQd 54 VooQ 79 NC DQb
5 Vss 30 NC NC/DQPd** 55 Vss 80 SA NC/DQPb**
6 NC DQc 31 MODE 56 NC | DQa 81 SA
7 NC DQc 32 SA 57 NC | DQa 82 SA
8 DQb DQc 33 SA 58 DQa 83 ADV#
9 DQb DQc 34 SA 59 DQa 84 ADSP#
10 Vss 35 SA 60 Vss 85 ADSC#
11 VooQ 36 SA1 61 VooQ 86 OE#
12 DAb [ DQc 37 SAO 62 DQa 87 BWE#
13 DAb [ DQc 38 DNU 63 DQa 88 GW#
14 Vss 39 DNU 64 7 89 CLK
15 Voo 40 Vss 65 Voo 90 Vss
16 NC 41 Voo 66 NC 91 Vop
17 Vss 42 DNU 67 Vss 92 CE2#
18 DQb [ DQd 43 DNU 68 DOa [ Dab 93 BWa#
19 DQb [ DQd 44 SA 69 D0a [ DQb 94 BWh#
20 VooQ 45 SA 70 VopQ 95 NC | Bwc#
21 Vss 46 SA 7 Vss 96 NC | BWd#
22 DQb DQd 47 SA 72 DQa DQb 97 CE2
23 DQb DQd 48 SA 73 DQa DQb 98 CE#
24 DQPb DQd 49 NC/SA* 74 DQPa DQb 99 SA
25 NC DQd 50 NC/SA* 75 NC DQb 100 SA

* Pins 49 and 50 are reserved for address expansion.
** No Connect (NC) is used on the x32 version. Parity (DQPXx) is used on the x36 version.

1Mb: 84K x 18, 32K x 32/36 3.3V I/O, Flow-Through SyncBurst SRAM 2 4 1 Micron Technology, Inc., reserves the right to change products or specifications without notice.
MT58LC64K18B4.p65 — Rev. 2/99 = ©1999, Micron Technology, Inc.



MI:HDN 1Mb: 64K x 18, 32K x 32/36

3.3V /O, FLOW-THROUGH SYNCBURST SRAM

PIN ASSIGNMENT (Top View)
100-Pin TQFP
(D-1)

SA NC/SA*
SA NC/SA*
ADV# SA
ADSP# SA
ADSC# SA
OE# SA
BWE# SA
GW# DNU
CLK DNU
Vss Voo
Voo Vss
CE2# DNU
BWat# DNU
BWh# SAO
NC SA1
NC SA
CE2 SA
CE# SA
SA SA
SA MODE

31
101112131415161718192021222324 252627 282930

HEGEQQQGQHHHHHHHHHHHHHHHHHHHHH

%0052 o%.n.n.n (&Y}
>gg zzz

VooQ
DQ
DQ

Vi
Vo
N
V
Vno

oz
c<
a

x32/x36

HHHHHHHH@E%HHHHHHHHHH

*  Pins 49 and 50 are reserved for address expansion.
** No Connect (NC) is used on the x32 version. Parity (DQPx) is used on the x36 version.

1Mb: 64K x 18, 32K x 32/36 3.3V I/0, Flow-Through SyncBurst SRAM 2 42 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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MICRON

TECHNOLOGY. INC

1Mb: 64K x 18, 32K x 32/36

3.3V 1/O, PIPELINED, SCD SYNCBURST SRAM

1Mb SYNCBURST™
SRAM

MT58LC64K18D9, MT58LC32K32D9,
MT58LC32K36D9

3.3V Vbp, 3.3V /O, Pipelined, Single-Cycle
Deselect

FEATURES

» Fast clock and OE# access times

» Single +3.3V +0.3V/-0.165V power supply (VDD)

» Separate +3.3V +0.3V/-0.165V isolated output buffer
supply (VDpQ)

SNOOZE MODE for reduced-power standby
Single-cycle deselect (Pentium® BSRAM-compatible)
Common data inputs and data outputs

Individual BYTE WRITE control and GLOBAL WRITE
Three chip enables for simple depth expansion and
address pipelining

» Clock-controlled and registered addresses, data I/Os
and control signals

Internally self-timed WRITE cycle

Burst control pin (interleaved or linear burst)
Automatic power-down for portable applications
100-lead TQFP for high density, high speed

Low capacitive bus loading

x18, x32 and x36 options available

OPTIONS MARKING

» Timing (Access/Cycle/MHz)
3.8ns/6.6ns/150 MHz -6.6
4.2ns/7.5ns/133 MHz -75
5ns/10ns/100 MHz -10
6ns/11ns/90 MHz -11

» Configurations
64K x 18 MT58LC64K18D9
32K x 32 MT58LC32K32D9
32K x 36 MT58LC32K36D9

» Package
100-pin TQFP LG

» Part Number Example: MT58LC64K18D9LG-11

GENERAL DESCRIPTION

The Micron® SyncBurst” SRAM family employs high-
speed, low-power CMOS designs that are fabricated using
i advanced CMOS process.

The MT58LC64K18D9 and MT58LC32K32/36D9 1Mb
SRAMsintegratea 64K x 18,32K x 32, or 32K x36 SRAM core
with advanced synchronous peripheral circuitry and a 2-bit
>urstcounter. Allsynchronousinputs pass throughregisters
:ontrolled by a positive-edge-triggered single clock input
‘CLK). The synchronous inputs include all addresses, all

100-Pin TQFP*
(D-1)

*JEDEC-standard MS-026 BHA (LQFP).

data inputs, active LOW chip enable (CE#), two additional
chip enables for easy depth expansion (CE2, CE2#), burst
control inputs (ADSC#, ADSP#, ADV#), byte write enables
(BWx#) and global write (GW#).

Asynchronous inputs include the output enable (OE#),
clock (CLK) and snooze enable (ZZ). There is also a burst
mode pin (MODE) that selects between interleaved and
linear burst modes. The data-out (Q), enabled by OE#, is
also asynchronous. WRITE cycles can be from one to two
bytes wide (x18) or from one to four bytes wide (x32/x36),
as controlled by the write control inputs.

Burstoperation canbeinitiated with eitheraddress status
processor (ADSP#) or address status controller (ADSC#)
input pins. Subsequent burst addresses can be internally
generated as controlled by the burst advance pin (ADV#).

Address and write control are registered on-chip to
simplify WRITE cycles. Thisallowsself-timed WRITE cycles.
Individualbyte enablesallow individual bytes tobe written.
During WRITE cycles on the x18 device, BWa# controls
DQa pins and DQPa; BWb# controls DQb pins and DQPb.
During WRITE cycles on the x32 and x36 devices, BWa#
controls DQa pins and DQPa; BWb# controls DQb pins and
DQPb; BWc# controls DQc pins and DQPc; BWd# controls
DQd pins and DQPd. GW# LOW causes all bytes to be
written. Parity pins are only available on the x18 and x36
versions.

Mb: 64K x 18, 32K x 32/36 3.3V /0, Pipelined, SCD SyncBurst SRAM
AT58L.C64K18D9.p65 — Rev. 2/99
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Ml:HDN 1Mb: 64K x 18, 32K x 32/36

3.3V I/O, PIPELINED, SCD SYNCBURST SRAM

FUNCTIONAL BLOCK DIAGRAM
64K x 18

16 16 14 16
. SAQ, SA1, SA ADDRESS
MODE 2 /F SA0-SA1

SA1
ADV# —D L, BiNARY Q1
CLK ———y COUNTER AND
LOGIC
CLR [0

ADSCH#

ADSP#
BWb#
BWa#
BWE#
GW#
CE#
—]
R

CE2
CE2#

OE#

FUNCTIONAL BLOCK DIAGRAM
32K x 32/36

15 ADDRESS | 13 3 b3
SAQ, SA1, SA REGISTER

—

SA0-SA1

MODE

ADV# ————i} L ol AL
[T/ BINARY

COUNTER

CLR o} 222
ADSC# —@
ADSP# —:D_ —
L
BWd#

Ijtiﬁ
@itﬁ

BYTE “d”
WRITE REGISTER

BYTE “c”
WRITE REGISTER

32Kx8x4
(x32)

32Kx9x4
(x36)

> BYTE“D”
WRITE REGISTER
BWa#

BYTE 2" l E
i
pwar WRITE REGISTER 1
aw# C
ENABLE
PIPELINED
o ’ REGISTER | eNABLE

CE2#
OE#

MEMORY
ARRAY

BWb#

SRSILS,
Ei

NOTE: Functional Block Diagrams illustrate simplified device operation. See Truth Table, Pin Descriptions and timing
diagrams for detailed information.

1Mb: 64K x 18, 32K x 32/38 3.3V 1/0, Pipelined, SCD SyncBurst SRAM 2 4 4 Micron Technalogy, Inc., reserves the right to change products or specifications without notice.
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MICRON

TECHNOLOGY e

1Mb: 64K x 18, 32K x 32/36

3.3V I/O, PIPELINED, SCD SYNCBURST SRAM

SENERAL DESCRIPTION (continued)

This device incorporates a single-cycle deselect feature
luring READ cycles. If the device isimmediately deselected
ifter a READ cycle, the output bus goes to a High-Z state
KQHZ nanoseconds after the rising edge of clock.

Micron’s 1Mb SyncBurst SRAMs operate from a +3.3V
yower supply, and all inputs and outputs are TTL-
:ompatible. The device is ideally suited for Pentium and

FTQFP PIN ASSIGNMENT TABLE

PowerPC™ pipelined systems and systems that benefit
from a very wide, high-speed data bus. The device is also
ideal in generic 16-, 18-, 32-, 36-, 64- and 72-bit-wide appli-
cations.

Please refer to the Micron Web site (www.micron.com/
mti/msp/html/sramprod.html) for the latest full-length
data sheet.

IN#[  x18 x32/x36 PIN#  x18 [ x32/x36 PIN#|  x18 X32/x36 PIN#|  x18 | x32/x36
1 NC___|NC/DQPc** 26 Vss 51 NC___ [NC/DQPa** 76 Vss
2 NC pac 27 VooQ 52 NC D0a 77 VooQ
3 NC DQc 28 NC Dad 53 NC DQa 78 NC Dab
4 VooQ 29 NC Dad 54 VooQ 79 NC DQb
5 Vss 30 NC___ |NC/DQPd*~ 55 Vss 80 SA___[NC/DQPb**
6 NC Dac 31 MODE 56 NC D0a 81 SA
7 NC DQc 32 SA 57 NC DQa 82 SA
8 Dab DAc 33 SA 58 DQa 83 ADVZ#
9 Dab Dac 34 SA 59 D0a 84 ADSP#
10 Vss 35 SA 60 Vss 85 ADSC#
1 VooQ 36 SAT 61 VooQ 86 OFF
12 DOb__ | DQc 37 SAD 62 DQa 87 BWEF
13 DAb_ | Dac 38 DNU 63 D0a 88 GW#
14 Voo 39 DNU 64 Z 89 CLK
15 Voo 40 Vss 65 Voo 90 Vss
16 NC 41 /oo 66 NC 9 Voo
17 Vss 42 DNU 67 Vss 2 CE2#
18 |_Dab__ | Dad 43 DNU 68 DQa DOb 3 BWa#
19 | _Dob | _Dad 44 SA 69 DGa Dab )4 BWb#
20 VooQ 45 SA 70 VooQ 9% NC BWc#
21 Vss 6 SA 71 Vss 96 NC BWd#
22 DQb DQd 17 SA 72 DQa DQb 97 CE2
23 Dab DQd 48 SA 73 D0a DQb 98 CE#
24 |__DQPb DQd 49 NC/SA* 74 | _DOPa D0b 99 SA
25 NC Dad 50 NC/SA* 75 NC Dab 100 SA

Pins 49 and 50 are reserved for address expansion.

* No Connect (NC) is used on the x32 version. Parity (DQPXx) is used on the x36 version.

Mb: 64K x 18, 32K x 32/36 3.3V I/O, Pipslined, SCD SyncBurst SRAM
IT58LCB4K18D9.p65 —~ Rev. 2/99
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MICRON 1Mb: 64K x 18, 32K x 32/36

3.3V I/O, PIPELINED, SCD SYNCBURST SRAM

PIN ASSIGNMENT (Top View)
100-Pin TQFP
(D-1)

SA [T 81 50 [T NC/SA*
SA [ 82 4971 NC/SA*
ADV# [ 83 48T SA
ADSP# I 84 4713 SA
ADSC# [T 85 46 1 SA
OE# [ 86 45711 SA
BWE# [ 87 4417 SA
GW# [ 88 431 DNU
(\)/LK 1 89 42 7T DNU
ss 190 41 T Voo
Voo I 91 X1 8 40 T Vss
CE2# 1 L DNU
BWa#t 1 L1 DNU
BWb# [ L SAO
NC [ T SAt
NC [T1 SA
CE2 [T SA
CE# I T SA
SA T 1 SA
SA 1 31 1 MODE

SA 8 50 NC/SA*
SA 82 49 NC/SA*
ADV# 83 48 SA
ADSP# 84 47 SA
ADSCH# 85 46 SA
OE# 86 45 SA
BWE# 87 44 SA
GWi# 88 43 DNU
CLK 89 42 BNU
4 DD
Vop 91 X3 2/ X36
CE2# 92 DNU

HHHHHHHHHHEHHHHHHHHH

HEHHHEHEEEEEHEEHEERS

&
LBLRBYLILLS

B S
888288882

TLL22308BERIY p=-NJe] b
§858522388 2338828885

NC/DQPc**
NC/DQ

* Pins 49 and 50 are reserved for address expansion.
** No Connect (NC) is used on the x32 version. Parity (DQPX) is used on the x36 version.

1Mb: 64K x 18, 32K x 32/36 3.3V /O, Pipelined, SCD SyncBurst SRAM Micron Technology, Inc., reserves the right to change products or specifications without notice
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MICRON

TECHNOLOGY. INC

1Mb: 64K x 18, 32K x 32/36

3.3V I/0, PIPELINED, DCD SYNCBURST SRAM

1Mb SYNCBURST™
SRAM

MT58LC64K18C6, MT58LC32K32C6,
MT58LC32K36C6

3.3V Vbb, 3.3V /O, Pipelined, Double-Cycle
Deselect

‘EATURES

Fast clock and OE# access times

Single +3.3V +0.3V/-0.165V power supply (VDD)
Separate +3.3V +0.3V/-0.165V isolated output buffer
supply (VDDQ)

SNOOZE MODE for reduced-power standby
Common data inputs and data outputs

Individual BYTE WRITE control and GLOBAL WRITE
Three chip enables for simple depth expansion and
address pipelining

Clock-controlled and registered addresses, data I/Os
and control signals

Internally self-timed WRITE cycle

Burst control pin (interleaved or linear burst)
Automatic power-down for portable applications
100-lead TQFP package for high density, high speed
Low capacitive bus loading

x18, x32 and x36 options available

JPTIONS MARKING

» Timing (Access/Cycle/MHz)
3.8ns/6.6ns/150 MHz -6.6
4.2ns/7.5ns/133 MHz -7.5
4.5ns/8.5ns/117 MHz -8.5
5ns/10ns/100 MHz -10
6ns/11ns/90 MHz -11

» Configurations
64K x 18 MT58LC64K18C6
32K x 32 MT58LC32K32C6
32K x 36 MT58LC32K36C6

» Package
100-pin TQFP LG

Part Number Example: MT58LC64K18C6LG-7.5

GENERAL DESCRIPTION

The Micron® SyncBurst™ SRAM family employs high-
ipeed, low-power CMOS designs that are fabricated using
in advanced CMOS process.

The MT58LC64K18C6 and MT58LC32K32/36C6 1Mb
’RAMsintegratea 64K x 18,32K x 32, or 32K x 36 SRAM core
wvithadvanced synchronous peripheral circuitry and a 2-bit
»urst counter. Allsynchronousinputs pass through registers
rontrolled by a positive-edge-triggered single clock input

100-Pin TQFP*
(b-1)

*JEDEC-standard MS-026 BHA (LQFP).

(CLK). The synchronous inputs include all addresses, all
data inputs, active LOW chip enable (CE#), two additional
chip enables for easy depth expansion (CE2, CE2#), burst
controlinputs (ADSC#, ADSP#, ADV#), byte write enables
(BWx#) and global write (GW#).

Asynchronous inputs include the output enable (OE#),
clock (CLK) and snooze enable (ZZ). There is also a burst
mode pin (MODE) that selects between interleaved and
linear burst modes. The data-out (Q), enabled by OE#, is
also asynchronous. WRITE cycles can be from one to two
bytes wide (x18) or from one to four bytes wide (x32/x36),
as controlled by the write control inputs.

Burstoperation canbeinitiated with eitheraddressstatus
processor (ADSP#) or address status controller (ADSC#)
input pins. Subsequent burst addresses can be internally
generated as controlled by the burst advance pin (ADV#).

Address and write control are registered on-chip to
simplify WRITE cycles. Thisallowsself-timed WRITE cycles.
Individualbyte enables allow individual bytes tobe written.
During WRITE cycles on the x18 device, BWa# controls
DQa pins and DQPa; BWb# controls DQb pins and DQPb.
During WRITE cycles on the x32 and x36 devices, BWa#
controls DQa pins and DQPa; BWb# controls DQb pins and
DQPb; BWc# controls DQc pins and DQPc; BWd# controls
DQd pins and DQPd. GW# LOW causes all bytes to be
written. Parity pins are only available on the x18 and x36
versions.

The device incorporates an additional pipelined enable
register which delays turning off the output buffer an

Mb: 64K x 18, 32K x 32/36 3.3V I/O, Pipelined, DCD SyncBurst SRAM
1T58LCB4K18C6.p65 — Rev. 2/09
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MI:HDN 1Mb: 64K x 18, 32K x 32/36

3.3V /O, PIPELINED, DCD SYNCBURST SRAM

FUNCTIONAL BLOCK DIAGRAM
64K x 18

16 ADDRESS 18 s ®
SAO, SAT, SA REGISTER

2 [ SA0-SA1

MODE

SA1'
ADV# j ) BINARY Q1
CLK ———————— COUNTER AND
LoGIC
CLR Qo

ADSC#
ADSP#

BWbs#

QUTPUT
BUFFERS

E

B64Kx9x2

DQs
DQPa
DQPb

OUTPUT
¥} REGISTERS [
A

BWatt
BWE#
Gw#
CE#
CE2
CE2#

OE#

FUNCTIONAL BLOCK DIAGRAM
32K x 32/36

15 ADDRESS | 15 13 15
REGISTER
—1 SAC-SA1

SAOQ, SA1, SA

MODE

ADVE [
[ P BINARY

COUNTER

LR Q0 SA0'
ADSG# T_D«
ADSP# ——_D —
| |
BYTE “¢” md  BYTE“d”
BWa# F[> TD ’:D_ WRITE REGISTER . WRITE DRIVER
T e
BYTE “¢” . BYTE " a2 x0x4
BWo# — WRITE REGISTER WRITE DRIVER OUTPUT
—1 T 32Kx9 x4 QUTPUT
|1 (x36) REGISTERS | BUFFERS DQs
ay» ! BYTE “0” MEMORY E
L ARRAY

BYTE “a”
BYTE “a” g E -
__D‘ q WRITE REGISTER WRITE DRIVER
BWE# —e g ( A
GW# INPUT
P . - REGISTERS
CE# . REEpéII\:"I:IEER j PIPELINED
CE2 ———— q ENABLE
CE2# ——

OE# 4

BWb#—:D__:D zD_ WRITE REGISTER WRITE DRIVER
BWa#—:D_ |:

NOTE: Functional Block Diagrams illustrate simplified device operation. See Truth Table, Pin Descriptions and timing
diagrams for detailed information.

1Mb: 64K x 18, 32K x 32/36 3.3V IO, Pipelined, DCD SyncBurst SRAM 2 4 8 Micron Technology, Inc., reserves the right to change products or specifications without notice.
MT58LCE4K18C6.p65 — Rev. 2/99 = ©19889, Micron Technology, Inc.



MICRON

1Mb: 64K x 18, 32K x 32/36

3.3V /O, PIPELINED, DCD SYNCBURST SRAM

;ENERAL DESCRIPTION (continued)
dditional cycle when a deselect is executed. This feature
llows depth expansion without penalizing system
erformance.

Micron’s 1IMb SyncBurst SRAMs operate from a +3.3V
ower supply, and all inputs and outputs are TTL-
»mpatible. The device is ideally suited for Pentium® and

PowerPC™ pipelined systems and systems that benefit
from a very wide, high-speed data bus. The device is also
ideal in generic 16-, 18-, 32-, 36-, 64- and 72-bit-wide appli-
cations.

Please refer to the Micron Web site (www.micron.com/
mti/msp/html/sramprod.html) for the latest full-length

data sheet.
‘QFP PIN ASSIGNMENT TABLE
IN # x18 x32/x36 PIN#[ x18 | x32/x36 PIN# x18 x32/x36 PIN # x18 | x32/x36
1 NC NC/DQPc** 26 Vss 51 NC NC/DQPa** 76 Vss
2 NC DQc 27 VooQ 52 NC DQa 77 VooQ
3 NC DQc 28 NC DQd 53 NC DQa 78 NC DQb
4 VooQ 29 NC DQd 54 VoboQ 79 NC DQb
5 Vss 30 NC NC/DQPd** 55 Vss 80 SA NC/DQPb**
6 NC DQc 31 MODE 56 NC DQa 81 SA
7 NC DQc 32 SA 57 NC DQa 82 SA
8 DQb DQc 33 SA 58 DQa 83 ADV#
9 DQb DQc 34 SA 59 DQa 84 ADSP#
10 Vss 35 SA 60 Vss 85 ADSC#
11 VooQ 36 SA1 61 VooQ 86 OE#
12 DQb | DQc 37 SA0 62 DQa 87 BWE#
13 DAb | DQc 38 DNU 63 DQa 88 GW#
14 Vo 39 DNU 64 2z 89 CLK
15 Voo 40 Vss 65 Vop 90 Vss
16 NC 4 Vop 66 NC 91 Vop
17 Vss 42 DNU 67 Vss 92 CE2#
18 DAb | DQd 43 DNU 68 DQa | DaQb 93 BWa#
19 DAb [ Dad 44 SA 69 DQa | DQb 94 BWh#
20 VooQ 45 SA 70 VooQ 95 NC BWc#
21 Vss 46 SA 4l Vss 96 NC BWd#
22 DQb DQd 47 SA 72 DQa DQb 97 CE2
23 DQb DQd 48 SA 73 DQa DQb 98 CE#
24 DQPb DQd 49 NC/SA* 74 DQPa DQb 99 SA
25 NC DQd 50 NC/SA* 75 NC DQb 100 SA

Pins 49 and 50 are reserved for address expansion.

No Connect (NC) is used on the x32 version. Parity (DQPx) is used on the x36 version.

Ib: 84K x 18, 32K x 32/36 3.3V |/O, Pipelined, DCD SyncBurst SRAM
58LC64K18C6.p65 — Rev. 2/89
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MICRON 1Mb: 64K x 18, 32K x 32/36

3.3V I/O, PIPELINED, DCD SYNCBURST SRAM

PIN ASSIGNMENT (Top View)

100-Pin TQFP
(D-1)
PP 2s oSS g
. 5998803882888 208n888 8880088000
807978777675747372717069 68 67 66 6564 63 62 61 60 59 58 57 56 55 54 53 52 51
SA [ 81 50 (T NC/SA*
SA 182 49 T NC/SA*
ADV# [T 83 4813 SA
ADSP# I 84 4713 SA
ADSC# [ 85 4613 SA
OE# [CI_] 86 4517 SA
BWE# 187 413 SA
GW# 188 43717 DNU
CLK 1] 89 4213 DNU
Vss 1] 90 41113 Voo
Voo T of x18 0D Vss
CE2# 1] 9% 39 T3 DNU
BWa# (1] 93 3813 DNU
BWb# I % 371 SA0
NC ]9 36 11 SA1
NC [CI]9% 35T SA
CE2 I 97 34T SA
CE# [C1]98 3313 SA
sA o O 2T SA
SA £1] 100 31 [T MODE
SA I 81 50 [T NC/SA*
SA 1] 82 49 FT7 NC/SA*
ADV# ] 83 48T SA
ADSP# [17] 84 47173 SA
ADSC# [ 85 461 SA
OE# 1] 86 4517 SA
BWE# [T 87 44T SA
GW# 1 88 4313 DNU
({/LK ] 89 42 ] \[;NU
'ss [ 90 41113 Voo
Voo I 91 X32/ X36 40 11 Vss
CE2# 192 39 1 DNU
BWa# [ 93 38 [CT1 DNU
BWb# [T 94 3713 SA0
BWc# 1] 95 36 [T SA1
BWd# [T 96 351 SA
CE2 (197 3417 SA
CE# 198 3313 SA
SA 199 O 3211 S
SA 1] 100 [T1 MODE

31
1011121314 151617 18192021 2223 24 2526 27 28 29 30

o 1 a1
s8328888 23888088

S ) o LV DG LT TV RO
888 5%¢é 82

& an> 288>8888>888¢

g = > <}

S S

= =
* Pins 49 and 50 are reserved for address expansion.
** No Connect (NC) is used on the x32 version. Parity (DQPXx) is used on the x36 version.
1Mb: 64K x 18, 32K x 32/36 3.3V 1/0, Pipelined, DCD SyncBurst SRAM Micron Technology, Inc., reserves the right to change products or specifications without notice
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MICRON

TECHNOLOGY. ING.

2Mb: 128K x 18, 64K x 32/36

FLOW-THROUGH SYNCBURST SRAM

2Mb SYNCBURST™
SRAM

MT58LC128K18B4, MT58L.C64K32B4,
MT58LC64K36B4;, MT58LC128K18E1,
MT58LC64K32E1, MT58LC64K36E1

3.3V Vop, 3.3V or 2.5V 1/O, Flow-Through

FEATURES

» Fast clock and OE# access times

» Single +3.3V +0.3V/-0.165V power supply (VDD)

» Separate +3.3V or +2.5V isolated output buffer supply
(VooQ)

SNOOZE MODE for reduced-power standby
Common data inputs and data outputs

Individual BYTE WRITE control and GLOBAL WRITE
Three chip enables for simple depth expansion and
address pipelining

» Clock-controlled and registered addresses, data I/Os
and control signals

Internally self-timed WRITE cycle

Burst control pin (interleaved or linear burst)
Automatic power-down for portable applications
100-lead TQFP package for high density, high speed
Low capacitive bus loading

x18, x32 and x36 versions available

OPTIONS MARKING
» Timing (Access/Cycle/MHz)
7.5ns/8.8ns/113 MHz -75
8.5ns/10ns/100 MHz -85
9ns/10.5ns/95 MHz -9
10ns/15ns/66 MHz -10
» Configurations
3.3VI1/O
128K x 18 MT58LC128K18B4
64K x 32 MT58LC64K32B4
64K x 36 MT58LC64K36B4
25VI1/0
128K x 18 MT58LC128K18E1
64K x 32 MT58LC64K32E1
64K x 36 MT58LC64K36E1
» Package
100-pin TQFP LG

» Part Number Example: MT58LC64K36B4LG-8.5

GENERAL DESCRIPTION

The Micron® SyncBurst™ SRAM family employs high-
speed, low-power CMOS designs that are fabricated using
in advanced CMOS process.

Micron’s 2Mb SyncBurst SRAMs integrate a 128K x 18,
4K x 32, or 64K x 36 SRAM core withadvanced synchronous

100-Pin TQFP*
(D-1)

*JEDEC-standard MS-026 BHA (LQFP).

peripheral circuitry and a 2-bit burst counter. All
synchronous inputs pass through registers controlled by a
positive-edge-triggered single clock input (CLK). The
synchronous inputs include all addresses, all data inputs,
active LOW chip enable (CE#), two additional chip enables
for easy depth expansion (CE2, CE2#), burst control inputs
(ADSC#, ADSP#, ADV#), byte write enables (BWx#) and
global write (GW#).

Asynchronous inputs include the output enable (OE#),
snooze enable (ZZ) and clock (CLK). There is also a burst
mode pin (MODE) that selects between interleaved and
linear burst modes. The data-out (Q), enabled by OFE#, is
also asynchronous. WRITE cycles can be from one to two
bytes wide (x18) or from one to four bytes wide (x32/x36),
as controlled by the write control inputs.

Burstoperation canbeinitiated with eitheraddress status
processor (ADSP#) or address status controller (ADSC#)
input pins. Subsequent burst addresses can be internally
generated as controlled by the burst advance pin (ADV#).

Address and write control are registered on-chip to
simplify WRITE cycles. This allowsself-timed WRITE cycles.
Individualbyte enables allow individual bytes tobe written.
During WRITE cycles on the x18 device, BWa# controls
DQa pins and DQPa; BWb# controls DQb pins and DQPb.
During WRITE cycles on the x32 and x36 devices, BWa#

Mb: 128K x 18, 64K x 32/36 Flow-Through SyncBurst SRAM
'12.p65 — Rev. 2/99
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MICRON 2Mb: 128K x 18, 64K x 32/36

o FLOW-THROUGH SYNCBURST SRAM

FUNCTIONAL BLOCK DIAGRAM

128K x 18
17 ADDRESS 7 b v
SAD, SA1, SA ————F—————— praisTER
oo e % SA-SA1
ADVE 43 BINARY Q1
oLk ————— COUNTER AND

LOGIC
CLR Qo

ADSP# —iD
| 4 -
N

BWb#
BYTE ‘a”
BWa# _—D_O WRITE REGISTER _D
BWE#
GWE ——— j >
o

—>
CE# ENABLE

CE2 ﬁ ) REGISTER
CE2#

OE#

BYTE “b”

:D_C WRITE REGISTER 128Kx 02 DQs
DQPa
ARRAY DQPb

 BYTE'2
WRITE DRIVER

FUNCTIONAL BLOCK DIAGRAM
64K x 32/36

SAQ, SA1, SA ADDRESS

REGISTER
— SAO- sm
MODE . -
ADV# BINARY Q1 ;
CLK —-—j > counter |5
AND LOGIC
+— CLR °°

Aoscx————-—'ﬂ ’
ADSP#4_~j:} —
=
BWa# BYTE “d”
_:D_ WRITE REGISTER @_—_—
+q
64K x8x 4
BWoH P BYTEC (x32)
_:D_c WRITE REGISTER ) K o4 00
L (x36) s
N . BYTE ‘b”
BWb# BYTE “b’ j MEMORY
|| :D_ WRITE REGISTER N WRITE DRIVER ARRAY
BWat P BYTE'a" | ™ BYIE '
BWE# _:D{ WRITE REGISTER
aws
ENABLE
CE# REGISTER [
cep— 71 <1‘\
[
CE2# ) /) 4
OE#

NOTE: Functional Block Diagrams illustrate simplified device operation. See Truth Table, Pin Descriptions and timing
diagrams for detailed information.

2Mb: 128K x 18, 64K x 32/36 Flow-Through SyncBurst SRAM 2 5 2 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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MICRON

TECHNOLOGY. ING

2Mb: 128K x 18, 64K x 32/36

FLOW-THROUGH SYNCBURST SRAM

SENERAL DESCRIPTION (continued)
ontrols DQa pins and DQPa; BWb# controls DQb pins and
)QPb; BWc# controls DQc pins and DQPc; BWd# controls
)Qd pins and DQPd. GW# LOW causes all bytes to be
vritten. Parity bits are only available on the x18 and x36
‘ersions.

Micron’s 2Mb SyncBurst SRAMs operate from a +3.3V
op power supply, and all inputs and outputs are TTL-
ompatible. Users can choose either a 3.3V or 2.5V I/O

"QFP PIN ASSIGNMENT TABLE

version. The device is ideally suited for 486, Pentium®,
680X0 and PowerPC™ systems and systems that benefit
fromavery widedatabus. Thedeviceisalsoidealin generic
16-, 18-, 32-, 36-, 64- and 72-bit-wide applications.

Please refer to the Micron Web site (www.micron.com/
mti/msp/html/sramprod.html) for the latest full-length
data sheet.

IN#|  x18 x32/x36 PIN#| x18 | x32/x36 PIN#  x18 x32/x36 PIN#| x18 | x32/x36
1 NC NC/DQPc** 26 Vss 51 NC NC/DQPa** 76 Vss

2 NC DQc 27 VooQ 52 NC DQa 77 VooQ

3 NC DQc 28 NC DQd 53 NC DQa 78 NC DAb
4 VooQ 29 NC DQd 54 VooQ 79 NC DQb
5 Vss 30 NC NC/DQPg** 55 Vss 80 SA NC/DQPb**
6 NC DQc 31 MODE 56 NC DQa 81 SA

7 NC DQc 32 SA 57 NC DQa 82 SA

8 DQb DQc 33 SA 58 DQa 83 ADV#

9 DQb DQc 34 SA 59 DQa 84 ADSP#

10 Vss 35 SA 60 Vss 85 ADSC#

11 VoboQ 36 SA1 61 VooQ 86 OE#

12 DAb | DQc 37 SAO 62 DQa 87 BWE#

13 DQb | DQc 38 DNU 63 DQa 88 GW#

14 Vss 39 DNU 64 77 89 CLK

15 Voo 40 Vss 65 Vop 90 Vss

16 NC 41 Vbp 66 NC 91 Vbp

17 Vss 42 DNU 67 Vss 92 CE2#

18 DQb DQd 43 DNU 68 DOa [ DQb 93 BWa#

19 DQb DQd 44 SA 69 DOa [ DQb 94 BWh#

20 VooQ 45 SA 70 VonQ 95 NC BWc#
21 Vss 46 SA 71 Vss 96 NC BWd#
22 DQb DQd 47 SA 72 DQa DQb 97 CE2

23 DQb DQd 48 SA 73 DQa DQb 98 CE#

24 DQPb DQd 49 SA 74 DQPa DQb 99 SA

25 NC DQd 50 NC/SA* 75 NC DQb 100 SA

Pin 50 is reserved for address expansion.

* No Connect (NC) is used on the x32 version. Parity (DQPx) is used on the x36 version.

Ab: 128K x 18, 64K x 32/36 Flow-Through SyncBurst SRAM
2.p65 - Rev. 2/99
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MICRO

TECHNOLOGY. INC

2Mb: 128K x 18, 64K x 32/36
FLOW-THROUGH SYNCBURST SRAM

-
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PIN ASSIGNMENT (Top View)
100-Pin TQFP
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Pin 50 is reserved for address expansion.

** No Connect (NC) is used on the x32 version. Parity (DQPx) is used on the x36 version.
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MICRON

TECHNOLOGY. INC.

2Mb: 128K x 18, 64K x 32/36

PIPELINED, SCD SYNCBURST SRAM

2Mb SYNCBURST™
SRAM

MT58LC128K18D9, MT58LC64K32D9,
MT58LC64K36D9; MT58LC128K18G1,
MT58LC64K32G1, MT58LC64K36G1

3.3V Voo, 3.3V or 2.5V /O, Pipelined, Single-Cycle
Deselect

'EATURES
Fast clock and OE# access times
Single +3.3V +0.3V/-0.165V power supply (VpD)
Separate +3.3V or +2.5V isolated output buffer supply
(VopQ)
SNOOZE MODE for reduced-power standby
Single-cycle deselect (Pentium® BSRAM-compatible)
Common data inputs and data outputs
Individual BYTE WRITE control and GLOBAL WRITE
Three chip enables for simple depth expansion and
address pipelining
Clock-controlled and registered addresses, data I/Os
and control signals
Internally self-timed WRITE cycle
Burst control pin (interleaved or linear burst)
Automatic power-down for portable applications
100-lead TQFP for high density, high speed
Low capacitive bus loading
x18, x32 and x36 options available

JPTIONS MARKING
Timing (Access/Cycle/MHz)
3.5ns/5ns/200 MHz -5
3.5ns/6ns/166 MHz -6
3.8ns/6.6ns/150 MHz -6.6
4.2ns/7.5ns/133 MHz -7.5
4.5ns/8.5ns/117 MHz -85
5ns/10ns/100 MHz -10
6ns/11ns/90 MHz -11*
*-11is only available with 3.3V 1/O
Configurations
33VI/O
128K x 18 MT58LC128K18D9
64K x 32 MT58LC64K32D9
64K x 36 MT58LC64K36D9
25VI/0
128K x 18 MT58LC128K18G1
64K x 32 MT58LC64K32G1
64K x 36 MT58LC64K36G1
Package
100-pin TQFP LG

Part Number Example: MT58LC128K18D9LG-11

100-Pin TQFP**
(D-1)

**JEDEC-standard MS-026 BHA (LQFP).

GENERAL DESCRIPTION

The Micron® SyncBurst” SRAM family employs high-
speed, low-power CMOS designs that are fabricated using
an advanced CMOS process.

Micron’s 2Mb SyncBurst SRAMs integrate a 128K x 18,
64K x 32, or 64K x 36 SRAM core withadvanced synchronous
peripheral circuitry and a 2-bit burst counter. All
synchronous inputs pass through registers controlled by a
positive-edge-triggered single clock input (CLK). The
synchronous inputs include all addresses, all data inputs,
active LOW chip enable (CE#), two additional chip enables
for easy depth expansion (CE2, CE2#), burst control inputs
(ADSC#, ADSP#, ADV#), byte write enables (BWx#) and
global write (GWH#).

Asynchronous inputs include the output enable (OE#),
clock (CLK) and snooze enable (ZZ). There is also a burst
mode pin (MODE) that selects between interleaved and
linear burst modes. The data-out (Q), enabled by OE#, is
also asynchronous. WRITE cycles can be from one to two
bytes wide (x18) or from one to four bytes wide (x32/x36),
as controlled by the write control inputs.

Burstoperation canbeinitiated with either address status
processor (ADSP#) or address status controller (ADSC#)
input pins. Subsequent burst addresses can be internally
generated as controlled by the burst advance pin (ADV#).

Address and write control are registered on-chip to
simplify WRITE cycles. This allows self-timed WRITE cycles.
Individualbyte enablesallow individual bytes tobe written.

b: 128K x 18, 64K x 32/36 Pipelined, SCD SyncBurst SRAM
1.965 - Rev. 2/99
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MI:HDN 2Mb: 128K x 18, 64K x 32/36

PIPELINED, SCD SYNCBURST SRAM

FUNCTIONAL BLOCK DIAGRAM
128K x 18

17 17 15 17
ADDRESS
SAOQ, SA1, SA REGISTER
SA0-SA1
1

MODE

SAt
ADV# ———*—j) L, BiNARY Q1
CLK ———— COUNTER AND
LOGIC SAQ'
ADSCH ———AT_DA
ADSP#

CLR Qo

| |
BYTE “b”
oo > WRITE DRIVER 128K X9 %2 QUTPUT DOs
] 20K X9 SENSE oUTPUT BUFFERS 0P,
AARAY AMPS REGISTERS |
L T € DOPI
Ewas WRITE DRIVER
BWE# j > INPUT
GW#
>
CE# e PIPELINED )
ce2 ——1 | ENABLE
CE2¢ —
OE# 2

FUNCTIONAL BLOCK DIAGRAM
64K x 32/36

16 ADDRESS 16 14 16
SAO, SA1, SA REGISTER

SA0-SA1

MODE
1

Al
ADV# Ql S
CLK——————— BINARY

COUNTER
CLR Qo] e

Ansp#‘_D
L4
BYTE 0 BYTE ‘0"
Bwua—_D_ [ j:>_ d WRITE REGISTER 2| WRITE DRIVER
. BYTE “c” 64K x8x 4

BYTE “c (32)

BWo# —| WRITE DRIVER

Df _ZD q WRITE REGISTER K x9x4 OUTPUT ouTPUT
(x36) REGISTERS {2} BUFFERS > DO
T E

BYTE “b” MEMORY A

BW"“—:D_ :D :D_ J WRITE REGISTER ARRAY
BYTE “a"

BWai# —

i ITE REGI
pwer ~:D_ D__D_ WRITE REGISTER

aw# S
ENABLE
CE# PIPELINED
A REGISTER ENABLE

CE2¢#
OE#

NOTE: Functional Block Diagrams illustrate simplified device operation. See Truth Table, Pin Descriptions and timing
diagrams for detailed information.
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MICRON

TECHNOLOGY. INC.

2Mb: 128K x 18, 64K x 32/36

PIPELINED, SCD SYNCBURST SRAM

sENERAL DESCRIPTION (continued)

uring WRITE cycles on the x18 device, BWa# controls
1Qa pins and DQPa; BWb# controls DQb pins and DQPb.
ruring WRITE cycles on the x32 and x36 devices, BWa#
ntrols DQa pins and DQPa; BWb# controls DQb pins and
1QPb; BWc# controls DQc pins and DQPc; BWd# controls
1Qd pins and DQPd. GW# LOW causes all bytes to be
rritten. Parity pins are only available on the x18 and x36
ersions.

This device incorporates a single-cycle deselect feature
uring READ cycles. If the deviceisimmediately deselected
‘ter a READ cycle, the output bus goes to a High-Z state
{QHZ nanoseconds after the rising edge of clock.

QFP PIN ASSIGNMENT TABLE

Micron’s 2Mb SyncBurst SRAMs operate from a +3.3V
Vbp power supply, and all inputs and outputs are TTL-
compatible. Users can choose either a 3.3V or 2.5V I/O
version. The device is ideally suited for Pentium and
PowerPC™ pipelined systems and systems that benefit
from a very wide, high-speed data bus. The device is also
ideal in generic 16-, 18-, 32-, 36-, 64- and 72-bit-wide appli-
cations.

Please refer to the Micron Web site (www.micron.com/
mti/msp/html/sramprod.html) for the latest full-length
data sheet.

IN#| x18 x32/x36 PIN#|  x18 [ x32/x36 PIN#  x18 X32/x36 PIN#|  x18 [ x32/x36
1 NC __|NC/DQPc** 26 Vss 51 NC __ [NC/DQPa** 76 Vss

2 NC DQc 27 VooQ 52 NC DQa 77 VooQ

3 NC DQc 28 NC DQd 53 NC DQa 78 NC DQb
4 VooQ 29 NC DQd 54 VooQ 79 NC DQb
5 Vss 30 NC __ [NC/DQPd** 55 Vss 80 SA__ [NC/DQPb**
6 NC DQc 31 MODE 56 NC DQa 81 SA

7 NC DQc 32 SA 57 NC DQa 82 SA

8 DQb DQc 33 SA 58 DQa 83 ADV#

9 DQb DQc 34 SA 59 DQa 84 ADSP#

10 Vss 35 SA 60 Vss 85 ADSC#

i1 VooQ 36 SA1 61 VooQ 86 OE#

12 Db | DQc 37 SAD 62 DQa 87 BWE#

13 Dab | DQc 38 DNU 63 DQa 88 GW#

i4 Voo 39 DNU 64 77 89 CLK

15 Voo 40 Vss 65 Vop 90 Vss

16 NC 4 Voo 66 NC 91 Voo

i7 Vss 42 DNU 67 Vss 2 CE2#

i8 DQb | DOd 43 DNU 68 DQa__ | DQb 93 BWa#

9 Db | DQd 44 SA 69 DQa__| DQb 94 BWb#

0 VooQ 45 SA 70 VeoQ 95 NC BWc#
H Vss 46 SA 71 Vss 96 NC BWd#
2 DQb DQd 47 SA 72 DQa DQb 97 CE2

3 DQb DQd 48 SA 73 DQa DQb 98 CE#

4 | DQPb DQd 49 SA 74 | DQPa DQb 99 SA

5 NC DQd 50 NC/SA* 75 NC DQb 100 SA

Pin 50 is reserved for address expansion.

No Connect (NC) is used on the x32 version. Parity (DQPx) is used on the x36 version.

128K x 18, 84K x 32/36 Pipelined, SCD SyncBurst SRAM
p65 — Rev.
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MICRON 2Mb: 128K x 18, 64K x 32/36

PIPELINED, SCD SYNCBURST SRAM

PIN ASSIGNMENT (Top View)
100-Pin TQFP
(D-1)
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* Pin 50 is reserved for address expansion.
** No Connect (NC) is used on the x32 version. Parity (DQPx) is used on the x36 version.

2Mb: 128K x 18, 64K x 32/36 Pipelined, SCD SyncBurst SRAM 2 5 8 Micron Technology, Inc., reserves the right to change products or specifications without noti
Y61.p65 — Rev. 2/99 = ©1999, Micron Technology, |



MICHDN 2Mb: 128K x 18, 64K x 32/36

PIPELINED, DCD SYNCBURST SRAM

2 M b SYN C B U R STTM MT58LC128K18C6, MT58LC64K32C6,
MT58LC64K36C6; MT58LC128K18F1,
MT58LC64K32F1, MT58LC64K36F1

S R AM 3.3V Voo, 3.3V or 2.5V I/O, Pipelined, Double-Cycle
Deselect

FEATURES

* Fast clock and OE# access times 100-Pin TQFP**

¢ Single +3.3V +0.3V/-0.165V power supply (VDD) (D-1)

¢ Separate +3.3V or +2.5V isolated output buffer supply

(VppQ)

SNOOZE MODE for reduced-power standby

Common data inputs and data outputs

Individual BYTE WRITE control and GLOBAL WRITE

Three chip enables for simple depth expansion and

address pipelining

*» Clock-controlled and registered addresses, data I/Os
and control signals

» Internally self-timed WRITE cycle
» Burst control pin (interleaved or linear burst)
» Automatic power-down for portable applications
*» 100-lead TQFP package for high density, high speed **JEDEC-standard MS-026 BHA (LQFP).
» Low capacitive bus loading
» x18, x32 and x36 options available
GENERAL DESCRIPTION
OPTIONS MARKING The Micron® SyncBurst™ SRAM family employs high-
» Timing (Access/Cycle/MHz) speed, low-power CMOS designs that are fabricated using
3.5ns/5ns/200 MHz 5 an advanced CMOS process.
3.5ns/6ns/166 MHz -6 Micron’s 2Mb SyncBurst SRAMs integrate a 128K x 18,
3.8ns/6.6ns/150 MHz -6.6 64K x32, or 64K x 36 SRAM core with advanced synchronous
4.2ns/7.5ns/133 MHz 7.5 peripheral circuitry and a 2-bit burst counter. All
4.5ns/8.5ns/117 MHz -85 synchronous inputs pass through registers controlled by a
5ns/10ns/100 MHz -10 positive-edge-triggered single clock input (CLK). The
6ns/11ns/90 MHz -11* synchronous inputs include all addresses, all data inputs,
*.11 is only available with 3.3V 1/O active LOW chip enable (CE#), two additional chip enables
for easy depth expansion (CE2, CE2#), burst control inputs
» Configurations (ADSC#, ADSP#, ADV#), byte write enables (BWx#) and
3.3VI/O global write (GW#).
128K x 18 MTS58LC128K18C6 Asynchronous inputs include the output enable (OE#),
64K x 32 MT58LC64K32C6 clock (CLK) and snooze enable (ZZ). There is also a burst
64K x 36 MT58LC64K36C6 mode pin (MODE) that selects between interleaved and
25VI/O linear burst modes. The data-out (Q), enabled by OE#, is
128K x 18 MT58LC128K18F1 also asynchronous. WRITE cycles can be from one to two
64K x 32 MT58LC64K32F1 bytes wide (x18) or from one to four bytes wide (x32/x36),
64K x 36 MT58LC64K36F1 as controlled by the write control inputs.
Burstoperation can beinitiated with eitheraddress status
‘ Packa.ge processor (ADSP#) or address status controller (ADSC#)
100-pin TQFP LG input pins. Subsequent burst addresses can be internally

generated as controlled by the burst advance pin (ADV#).

Address and write control are registered on-chip to
simplify WRITE cycles. This allows self-timed WRITE cycles.
Individualbyte enables allow individual bytes tobe written.

Part Number Example: MT58LC128K18C6LG-7.5

Ab: 128K x 18, 64K x 32/36 Pipelined, DCD SyncBurst SRAM 2 9 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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MICRON

TECHNOLOGY, INC

2Mb: 128K x 18, 64K x 32/36

PIPELINED, DCD SYNCBURST SRAM

FUNCTIONAL BLOCK DIAGRAM

128K x 18
17 ADDRESS 17 15 17
SAD, A1, SA REGISTER
MODE : 2 »( SA0-SA1
ADV# ‘—j} BINARY Q1
CLK ———— COUNTER AND
LoGIc
CLR Qo
asc —_ﬁj} ;
ADSP#
|
BYTE 0" BYTE ‘b"
BWb# WRITE REGISTER WRITE DRIVER 2 OUTPUT
_:D o SENSE ouTPUT BUFFERS e
ARRAY AMPS REGISTERS
g BYTE ‘a" E DQPb
BYTE ‘@ —‘
BWat# _‘D_ WRITE REGISTER WRITE DRIVER
BWEF U INPUT
GW#
. REGISTERS
CES AEOISTER PIPELINED
CE2 — ENABLE
CE24¢ ————
OE# 2
64K x 32/36
16 ADDRESS | 16 14 16
SAD, SA1, SA REGISTER
SAO, SA1
MODE
ADVE L ar S
LK g BINARY
COUNTER .
CLR aof A0
ADSP# ———tD
L4
BYTE “d” BYTE “0”
BWd# [ :D' WRITE REGISTER | WRITEDRIVER
uen Kx8x4
BYTE “c" BYTE ¢ oKXl
BWet ] WRITE REGISTER WRITE DRIVER tKxond QUTRUT QUTPUT
:D" N x36) SENSE REGISTERS BUFFERS 0a
BYTE 0 W BYT%;‘;:/E MEMORY E
BWb# '_ :D zD_ WRITE REGISTER RITE DRIVER ARRAY
BYTE ‘2"
BYTE “a”
BWa# WRITE DRIVER
Buas _lD;D_ WRITE REGISTER
e INPUT
REGISTERS
CE# REE'E‘,‘SB%R PIPELINED
CE2 ENABLE
CE2#
OE# 4
NOTE: Functional Block Diagrams illustrate simplified device operation. See Truth Table, Pin Descriptions and timing

diagrams for detailed information.

2Mb: 128K x 18, 64K x 32/36 Pipelined, DCD SyncBurst SRAM
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MICRON

TECHNOLOGY. INC

2Mb: 128K x 18, 64K x 32/36

PIPELINED, DCD SYNCBURST SRAM

GENERAL DESCRIPTION (continued)
During WRITE cycles on the x18 device, BWa# controls
DQa pins and DQPa; BWb# controls DQb pins and DQPb.
During WRITE cycles on the x32 and x36 devices, BWa#
controls DQa pins and DQPa; BWb# controls DQb pins and
DQPb; BWc# controls DQc pins and DQPc; BWd# controls
DQd pins and DQPd. GW# LOW causes all bytes to be
written. Parity pins are only available on the x18 and x36
versions.

The device incorporates an additional pipelined enable
tegister which delays turning off the output buffer an
additional cycle when a deselect is executed. This feature
allows depth expansion without penalizing system
>erformance.

TQFP PIN ASSIGNMENT TABLE

Micron’s 2Mb SyncBurst SRAMs operate from a +3.3V
Vop power supply, and all inputs and outputs are TTL-
compatible. Users can choose either a 3.3V or 2.5V I/0O
version. The device is ideally suited for Pentium® and
PowerPC™ pipelined systems and systems that benefit
from a very wide, high-speed data bus. The device is also
ideal in generic 16-, 18-, 32-, 36-, 64- and 72-bit-wide appli-
cations.

Please refer to the Micron Web site (www.micron.com/
mti/msp/html/sramprod.html) for the latest full-length
data sheet.

PIN#] x18 x32/x36 PIN#[ x18 | x32/x36 PIN#|  x18 X32/x36 PIN#[  x18 | x32/x36
1 NC___|NC/DQPc** 26 Vss 51 NC__ |NC/DQPa** 76 Vss
2 NC DAc 27 VooQ 52 NC DQa 77 VooQ
3 NC DQc 28 NC DQd 53 NC DQa 78 NC DQb
] VooQ 29 NC DQd 54 VooQ 79 NC Dab
5 Vss 30 NC___[NC/DQPd*™ 55 Vss 80 SA___[NC/DQPD*~
6 NC DQc 31 MODE 56 NC Dla 81 SA
7 NC Dac 32 SA 57 NC D0a 82 SA
8 Dab DQc 33 SA 58 DQa 83 ADV#
9 DQb DOc 34 SA 59 D0a 84 ADSPZ
10 Vss 35 SA 60 Vss 85 ADSC#
11 VooQ 36 SA1 61 VooQ 86 OE#
12| Dab__ | DQc 37 SAO 62 DQa 87 BWEF
13 | Dab | bac 38 DNU 63 DQa 88 GWF
14 Voo 39 DNU 64 77 89 CLK
15 Voo 40 Vss 65 Voo 90 Vss
16 NC 41 Voo 66 NC 91 Voo
17 Vss I DNU 67 Vss 92 CE2#
18 | _Dab | _DQd 13 DNU 68 | DGa_ | _DaQb 93 BWa#
19 | Dab__ | _Dad 44 SA 69 | _DQa DQb 94 BWb#
20 VooQ 45 SA 70 VooQ 95 NG BWc#
21 Vss 26 SA 71 Vss 96 NC BWdF
22 |__Dab DQd 47 SA 72 |__DOa Dab 97 CE2
23 |__Dpob DQd 28 SA 73 | _DQa DQb 98 CE#
24 |_DaPb Dad 49 SA 74 | DQPa DQb 99 SA
25 NC Dad 50 NC/SA* 75 NC Dab 100 SA

Pin 50 is reserved for address expansion.

* No Connect (NC) is used on the x32 version. Parity (DQPXx) is used on the x36 version.

1b: 128K x 18, 64K x 32/36 Pipslined, DCD SyncBurst SRAM
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MI:HDN 2Mb: 128K x 18, 64K x 32/36

PIPELINED, DCD SYNCBURST SRAM

PIN ASSIGNMENT (Top View)
100-Pin TQFP

NC/SA*
SA

x32/x36 4D v

* Pin 50is reserved for address expansion.
** No Connect (NC) is used on the x32 version. Parity (DQPX) is used on the x36 version.
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ADVANCE

4Mb: 256K x 18, 128K x 32/36
MICRON FLOW-THROUGH SYNCBURST SRAM
4Mb SYNCBURSTTM MT58L256L18F, MT58L128L32F,
MT58L128L36F; MT58L256V18F,
S R AM MT58L128V32F, MT58L128V36F
3.3V Vop, 3.3V or 2.5V I/O, Flow-Through
FEATURES
» Fast clock and OE# access times 100-Pin TQFP**
» Single +3.3V +0.3V/-0.165V power supply (VDD) (D-1)

» Separate +3.3V or +2.5V isolated output buffer supply
(VooQ)

» SNOOZE MODE for reduced-power standby

» Common data inputs and data outputs

» Individual BYTE WRITE control and GLOBAL WRITE

* Three chip enables for simple depth expansion and
address pipelining

» Clock-controlled and registered addresses, data I/Os
and control signals

- Internally self-timed WRITE cycle
Burst control pin (interleaved or linear burst)
Automatic power-down for portable applications
100-lead TQFP package for high density, high speed

119-bump BGA package 119-Bump BGA
Low capacitive bus loading (F-1)
x18, x32 and x36 versions available
JPTIONS MARKING
Timing (Access/Cycle/MHz)
7.5ns/8ns/113 MHz -7.5
8.5ns/10ns/100 MHz -8.5
10ns/15ns/66 MHz -10
Configurations
3.3VI/O
256K x 18 MT58L256L18F
128K x 32 MT58L128L32F
128K x 36 MT58L128L36F
25V1i/0
256K x 18 MT58L256V18F
128K x 32 MT58L128V32F **JEDEC-standard MS-026 BHA (LQFP)
128K x 36 MT58L128V36F
P acka.ge nous peripheral circuitry and a 2-bit burst counter. All
100-pin TQFP T synchronous inputs pass through registers controlled by a
119-bump, 14mm x 22mm BGA B positive-edge-triggered single clock input (CLK). The syn-
Part Number Example: MT58L256L18FT-8.5 chronous inputs include all addresses, all data inputs,

active LOW chip enable (CE#), two additional chip enables
for easy depth expansion (CE2#, CE2), burst control inputs

tENERAL DESCRIPTION (ADSC#, ADSP#, ADV#), byte write enables (BWx#) and
The Micron® SyncBurst™ SRAM family employs high- global write (GW#).

reed, low-power CMOS designs that are fabricated using Asynchronous inputs include the output enable (OE#),
1advanced CMOS process. clock (CLK) and snooze enable (ZZ). There is also a burst
Micron’s 4Mb SyncBurst SRAMs integrate a 256K x 18, mode input (MODE) that selects between interleaved and
8K x 32, or 128K x 36 SRAM core with advanced synchro- linear burst modes. The data-out (Q), enabled by OE#, is

2 256K x 18, 128K x 32/36 Flow-Through SyncBurst SRAM 2 63 Micron Technology, Inc., reserves the right to change products or specifications without notice.
18L256L18F p65 — Rev. 2/99 = ©1999, Micron Technology, Inc.
All registered and unregistered trademarks are the sole property of their respective companies.



ADVANCE
M'anN 4Mb: 256K x 18, 128K x 32/36

FLOW-THROUGH SYNCBURST SRAM

FUNCTIONAL BLOCK DIAGRAM

256K x 18
18 18 16 8
ADDRESS
- SAO, SAT, SA ————F—————"| praisTER
wobE . 2 g SA0-SA1
SA1
ADV# _—j ) L. BINARY Q1
cLK COUNTER AND
LoGIC SAO'
J CLR Qo
ADSCH ——ﬁ:D" '
ADSP#

BYTE “b”

_— < WRITE REGISTER
L]
BYTE "a"
BWat | | WRITE REGISTER ™
BWE#
U

DQs
DQPg
DQPL

WRITE DRIVER

INPUT
REGISTERS

A

GWi L —__D'
ENABLE

CE#
CE2 REGISTER

CE2#¢ —————

OE#
FUNCTIONAL BLOCK DIAGRAM
128K x 32/36
17 17 15 17
ADDRESS
SA0, 8A1, SA REGISTER
. SA0-SA1
MODE = I
ADV# Q1 ——
S — " coureR  |SA
AND LOGIC
—| CLR
SAQ'
ADSP# '

7

%_ LC WRITE REGISTER
)

BWd# > BYTE“W BYTE “d"
_:[>__c WRITE REGISTER WRITE DRIVER
P N 128K X8 x4
o e 7e Driver ] 092 DQ:
| | WRITE REGISTER WRITE DRIVE Qe
q 128K x9x 4 OUTPUT

(x36) = |BUFFERS . .
v in BYTE %" MEMORY .
B :D‘ Ay WRITE DRIVER ARRAY DOF

- [ BYTE “a”
BWat BYTE o ™ WRITE DRIVER
BWE# H WRITE REGISTER
Gw# INPUT
CE# P ENABLE __‘r REGISTERS
3 ) REGISTER
CEg ———— ] 3
o — - =D 1) .
OE#

NOTE: Functional Block Diagrams illustrate simplified device operation. See Truth Table, Pin Descriptions and timing
diagrams for detailed information.

4Mb: 256K x 18, 128K x 32/36 Flow-Through SyncBurst SRAM 2 6 4 Micron Technology, Inc., reserves the right to change products or specifications without notic
MT58L256L18F p65 — Rev. 2/99 = ©1999, Micron Technology, It
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ADVANCE
4Mb: 256K x 18, 128K x 32/36

FLOW-THROUGH SYNCBURST SRAM

GENERAL DESCRIPTION (continued)

also asynchronous. WRITE cycles can be from one to two
bytes wide (x18) or from one to four bytes wide (x32/x36),
as controlled by the write control inputs.

Burstoperation canbeinitiated with either address status
processor (ADSP#) or address status controller (ADSC#)
inputs. Subsequentburst addresses canbe internally gener-
ated as controlled by the burst advance input (ADV#).

Address and write control are registered on-chip to sim-
plify WRITE cycles. This allows self-timed WRITE cycles.
Individual byte enables allow individual bytes to be
written. During WRITE cycles on the x18 device, BWa#
zontrols DQa pins and DQPa; BWb# controls DQb pins and
DQPb. During WRITE cycles on the x32 and x36 devices,
BWa# controls DQa pins and DQPa; BWb# controls DQb
oins and DQPb; BWc# controls DQc pins and DQPc; BWd#

TQFP PIN ASSIGNMENT TABLE

controls DQd pins and DQPd. GW# LOW causes all bytes
to be written. Parity bits are only available on the x18 and
x36 versions.

Micron’s 4Mb SyncBurst SRAMs operate from a +3.3V
VDD power supply, and all inputs and outputs are TTL-
compatible. Users can choose either a 2.5V or 3.3V I/O
version. The device is ideally suited for 486, Pentium®,
680x0 and PowerPC™ systems and those systems that
benefit from a wide synchronous data bus. The device is
also ideal in generic 16-, 18-, 32-, 36-, 64- and 72-bit-wide
applications.

Please refer to the Micron Web site (Www.micron.com/
mti/msp/html/sramprod.html) for the latest full-length
data sheet.

PIN#|  x18 x32/x36 PIN#| x18 | x32/x36 PIN#  x18 x32/x36 PIN#[  x18 | x32/x36
1 NC NC/DQPc* 26 Vss 51 NC NC/DQPa* 76 Vss
2 NC DQc 27 VopQ 52 NC DQa 77 VooQ
3 NC DQc 28 NC DQd 53 NC DQa 78 NC Bab
4 VooQ 29 NC DQd 54 VooQ 79 NC DQb
5 Vss 30 NC NC/DQPd* 55 Vss 80 SA NC/DQPb*
6 NC DQc 31 MODE 56 NC DQa 81 SA
7 NC DQc 32 SA 57 NC DQa 82 SA
8 DQb DQc 33 SA 58 DQa 83 ADV#
9 D@b DQc 34 SA 59 DQa 84 ADSP#
10 Vss 35 SA 60 Vss 85 ADSC#
11 VooQ 36 SA1 61 VooQ 86 OE#
12 DQb [ DQc 37 SAQ 62 DQa 87 BWE#
13 DRb |  DQc 38 DNU 63 DQa 88 GW#
14 Vss 39 DNU 64 7z 89 CLK
15 Vop 40 Vss 65 Voo 90 Vss
16 NC 41 Voo 66 NC 91 Voo
17 Vss 42 NF 67 Vss 92 CE2#
18 Dab [ DQd 43 NF 68 DQa [ Dab 93 BWa#
19 DQb | DQd 44 SA 69 DQa | Dab 94 BWh#
20 VooQ 145 SA 70 VooQ 95 NC BWc#
21 Vss 46 SA 71 Vss 96 NC BWd#
22 DQb DQd 47 SA 72 DQa DQb 97 CE2
23 DQb DQd 48 SA 73 DQa DQb 98 CE#
24 DQPb DQd 49 SA 74 DQPa DQb 99 SA
25 NC DQd 50 SA 75 NC Dab 100 SA

No Connect (NC) is used on the x32 version. Parity (DQPX) is used on the x36 version.

Vb: 256K x 18, 128K x 32/36 Flow-Through SyncBurst SRAM
T58L256L18F .p6S — Rev. 2/99
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ADVANCE

4Mb: 256K x 18, 128K x 32/36
FLOW-THROUGH SYNCBURST SRAM

ADV#

PIN ASSIGNMENT (Top View)
100-Pin TQFP
(D-1)

82
83
84
8!

86
87

HARARAAAARARRRRARRAR

ARAARRRRRRARARARAAAA

5

x32/x36

00 31
12345678 9101112131415161718192021222324 252627282930

S18 1513112 81512 1513 811138118 51313 8] cfa o[

5488238422238 2 22384 2833827888

[=]
S [+
= z

*No Connect (NC) is used on the x32 version. Parity (DQPx) is used on the x36 version.

4Mb: 256K x 18, 128K x 32/36 Flow-Through SyncBurst SRAM
MT58L256| 2/89

L18F.p65 — Rev.
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ADVANCE
4Mb: 256K x 18, 128K x 32/36

PIPELINED, SCD SYNCBURST SRAM

4Mb SYNCBURST™
SRAM

MT58L256L18P, MT58L128L32P,
MT58L128L36P; MT58L256V18P,
MT58L128V32P, MT58L128V36P

3.3V Vop, 3.3V or 2.5V /O, Pipelined, Single-Cycle
Deselect

FEATURES

* Fast clock and OE# access times

¢ Single +3.3V +0.3V/-0.165V power supply (VDD)

® Separate +3.3V or +2.5V isolated output buffer supply
(VooQ)

SNOOZE MODE for reduced-power standby
Single-cycle deselect (Pentium® BSRAM-compatible)
Common data inputs and data outputs

Individual BYTE WRITE control and GLOBAL WRITE
Three chip enables for simple depth expansion and
address pipelining

Clock-controlled and registered addresses, data I/Os
and control signals

Internally self-timed WRITE cycle

Burst control pin (interleaved or linear burst)
Automatic power-down for portable applications
100-lead TQFP package for high density, high speed
119-bump BGA package

Low capacitive bus loading

x18, x32 and x36 versions available

OPTIONS MARKING
* Timing (Access/Cycle/MHz)
2.9ns/4.4ns/227 MHz -4.4
3.1ns/5ns/200 MHz -5
3.5ns/6ns/166 MHz -6
4ns/7.5ns/133 MHz -7.5
5ns/10ns/100 MHz -10
* Configurations
33v1/0
256K x 18 MT58L256L18P
128K x 32 MT58L128L.32P
128K x 36 MT58L128L36P
25VI/O
256K x 18 MT58L256V18P
128K x 32 MT58L128V32P
128K x 36 MT58L128V36P
» Packages
100-pin TQFP T
119-bump, 14mm x 22mm BGA B

» Part Number Example: MT58L256L18PT-6

100-Pin TQFP*
(D-1)

119-Bump BGA
(F-1)

*JEDEC-standard MS-026 BHA (LQFP).

GENERAL DESCRIPTION

The Micron® SyncBurst” SRAM family employs high-
speed, low-power CMOS designs that are fabricated using
an advanced CMOS process.

Micron’s 4Mb SyncBurst SRAMs integrate a 256K x 18,
128K x 32, or 128K x 36 SRAM core with advanced synchro-
nous peripheral circuitry and a 2-bit burst counter. All
synchronous inputs pass through registers controlled by a
positive-edge-triggered single clock input (CLK). The syn-
chronous inputs include all addresses, all data inputs,
active LOW chip enable (CE#), two additional chip enables
for easy depth expansion (CE2, CE2#), burst control inputs

Mb: 256K x 18, 128K x 32/36 Pipslined, SCD SyncBurst SRAM
1T68L256L18P.p65 — Rev. 2/99

Micron Technology, Inc., reserves the right to change products or specifications without notice.
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ADVANCE
MlCRDN 4Mb: 256K x 18, 128K x 32/36

PIPELINED, SCD SYNCBURST SRAM

FUNCTIONAL BLOCK DIAGRAM

256K x 18
18 ADDRESS 18 16 18
. SAQ, SA1, SA A o
MODE ‘ 2 { SAD, SA1
ADV# —D BINARY Q1 | SAY,
CLK ———————y ‘COUNTER AND
LoGIC
CLR Qo
ADSCH ——————1
ADSP#
| {
BYTE 0" BYTE d"
oo ,:D_ WRITE WRITE DRIVER 286K x9x2 sense ouTPUT OUTPUT Das
B L VRARAY AMPS 551 pEGISTERS BUFFERS DgPa
BYTE & BYTE "a” E DaPh
BWa# _—m WRITE REGISTER WRITE DRIVER
Bwer 1 INPUT
aw#
CE# ENABLE PIPELINED REGISTERS
B —— 4 REGISTER | eanie ml
CE2# ——————]
OE# 2
FUNCTIONAL BLOCK DIAGRAM
128K x 32/36
17 17 15 17
SAQ, SA1, SA :gggﬁéﬁ &
MODE

BINARY
COUNTER

ADV# —D
OLK ———y
CLR

s ————45 [
ADSP# —_D —_—
B

BYTE “d” BYTE ‘"

Bwa# —_D '_—D_ d WRITE REGISTER .' WRITE DRIVER

“on BYTE “¢” 128K x8x 4

BYTE " K8 oos

BWot — WRITE DRIVER

:D_ -L—j:} WRITE REGISTER 128Kx9x 4 SENSE] QUTPUT OUTPUT DQPa
i 3o BB} SeNSE IR resisens BufeERS .
BYTE 0" .

BYTE “b” MEMORY DaRd

BWb# —j}_ :D :D_ | whire Reaisren WRITE DRIVER i

S BYTE ‘2"

BYTE ‘2"

m_:D%:D H WRITE REGISTER iD WRITE DRIVER

- d —— I
ow# INPUT
> ENABLE REGISTERS
PIPELINED
A . REGISTER |1 | ENABLE 'L
CE2f —————
OF# .

NOTE: Functional Block Diagrams illustrate simplified device operation. See Truth Table, Pin Descriptions and timing
diagrams for detailed information.

4Mb: 256K x 18, 128K x 32/36 Pipelined, SCD SyncBurst SRAM 2 6 8 Micron Technology, Inc., reserves the right to change products or specifications without notice,
MT58L256L.18P.p65 — Rev. 2/99 - ©1999, Micron Technology. Inc.
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ADVANCE
4Mb: 256K x 18, 128K x 32/36

PIPELINED, SCD SYNCBURST SRAM

GENERAL DESCRIPTION (continued)
(ADSC#, ADSP#, ADV#), byte write enables (BWx#) and
global write (GW#).

Asynchronous inputs include the output enable (OE#),
clock (CLK) and snooze enable (ZZ). There is also a burst
mode input (MODE) that selects between interleaved and
linear burst modes. The data-out (Q), enabled by OE#, is
also asynchronous. WRITE cycles can be from one to two
bytes wide (x18) or from one to four bytes wide (x32/x36),
as controlled by the write control inputs.

Burst operation canbeinitiated with either address status
processor (ADSP#) or address status controller (ADSC#)
inputs. Subsequent burst addresses can be internally gener-
ated as controlled by the burst advance input (ADV#).

Address and write control are registered on-chip to sim-
plify WRITE cycles. This allows self-timed WRITE cycles.
[ndividual byte enables allow individual bytes to be writ-
ten. During WRITE cycles on the x18 device, BWa# controls
DQa’s and DQPa; BWb# controls DQb’s and DQPb. During
WRITE cycles on the x32 and x36 devices, BWa# controls
DQa’s and DQPa; BWb# controls DQb’s and DQPb; BWc#

TQFP PIN ASSIGNMENT TABLE

controls DQc’s and DQPc; BWd#controls DQd’sand DQPd.
GW#LOW causesall bytes tobewritten. Parity bits are only
available on the x18 and x36 versions.

This device incorporates a single-cycle deselect feature
during READ cycles. If the device is immediately dese-
lected after a READ cycle, the output bus goes to a High-Z
state tKQHZ nanoseconds after the rising edge of clock.

Micron’s 4Mb SyncBurst SRAMs operate from a +3.3V
Vop power supply, and all inputs and outputs are TTL-
compatible. Users can choose either a 3.3V or 2.5V I/O
version. The device is ideally suited for Pentium and
PowerPC™ pipelined systems and systems that benefit
from a very wide, high-speed data bus. The device is
also ideal in generic 16-, 18-, 32-, 36-, 64- and 72-bit-wide
applications.

Please refer to the Micron Web site (www.micron.com/
mti/msp/html/sramprod.html) for the latest full-length
data sheet.

PIN# x18 x32/x36 PIN#  x18 | x32/x36 PIN# x18 x32/x36 PIN#] x18 | x32/x36
1 NC NC/DQPc* 26 Vss 51 NC NC/DQPa* 76 Vss
2 NC DQc 27 VooQ 52 NC DQa 77 VooQ
3 NC DQc 28 NC DQd 53 NC DQa 78 NC Dab
4 VooQ 29 NC DQd 54 VooQ 79 NC Dab
5 Vss 30 NC NC/DQPd* 55 Vss 80 SA NC/DQPb*
6 NC DQc 31 MODE 56 NC DQa 81 SA
7 NC DQc 32 SA 57 NC DQa 82 SA
8 Dab DQc 33 SA 58 DQa 83 ADV#
9 DQb DQc 34 SA 59 DQa 84 ADSP#
10 Vss 35 SA 60 Vss 85 ADSC#
11 VooQ 36 SA1 61 VooQ 86 OE#
12 DOb [ DQc 37 SAQ 62 DQa 87 BWE#
13 Dab [ DQc 38 DNU 63 DQa 88 GW#
14 Vop 39 DNU 64 2z 89 CLK
15 Vbp 40 Vss 65 Voo 90 Vss
16 NC 41 Voo 66 NC 91 Voo
17 Vss 42 NF 67 Vss 92 CE2#
18 DAb | DQd 43 NF 68 DQa__[ Dab 93 BWa#
19 DAb | Dad 44 SA 69 DQa [ Dab 94 BWb#
20 VooQ 45 SA 70 VooQ 95 NC BWc#
2 Vss 46 SA 71 Vss 96 NC BWd#
22 DQb DQd 47 SA 72 DQa DQb 97 CE2
23 DQb DQd 48 SA 73 DQa DQb 98 CE#
24 D@Pb DQd 49 SA 74 DQPa DQb 99 SA
25 NC DQd 50 SA 75 NC DQb 100 SA

No Connect (NC) is used on the x32 version. Parity (DQPx) is used on the x36 version.

Mb: 256K x 18, 128K x 32/36 Pipelined, SCD SyncBurst SRAM
1T58L256L18P.p6S5 ~ Rev. 2/99
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MICRON 4Mb: 256K x 18, 128K x 32/36

o0 PIPELINED, SCD SYNCBURST SRAM

PIN ASSIGNMENT (Top View)
100-Pin TQFP
(D-1)

[ ] o %‘m %
88808n8888880088090

e

8079787776757473 72717069 68 67 66 6564 63 62 61 60 59 58 57 56 55 54 53 52 51

SA 81 50 SA
SA 82 49 SA
ADV# 83 48 SA
ADSP# 84 47 SA
ADSCH# 85 46 SA
OE# 86 45 SA
BWE# 87 4 SA
GWi# 88 43 NF
%LK 89 42 NF
ss 90 41 Vop
Vo 91 X1 8 40 Vss
CE2# 92 39 DNU
BWa# 93 38 DNU
BWh# 94 37 SA0
NC 95 36 SA1
NC 96 35 SA
CE2 97 34 SA
CE# 98 33 SA
SA 99 32 SA
SA 100 MODE

31
8 91011121314151617 18192021 222324 252627 2829 30

[ G13 111318151131 SIaL8 5113 I S1a 51 s[3

gomo -3 2020 QOO
§9388852288528880999¢

NC T

NC I~
NC 1w O
VooQ I+
Vss [T o
NC [1T]=
NC 1]~
DQb

NC/DQPb*

DQb
DQb
VooQ
DQa
VooQ
Vss
DQa
DQa
DQa
DQa
VDDCI
DQa
DQa

88883288 308nS
858388888288

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

80797877767574737271706968 67 666564 63 626160 59 58 57 56 55 54 53 52 51

x32/x36

*No Connect (NC) is used on the x32 version. Parity (DQPx) is used on the x36 version.

4Mb: 256K x 18, 128K x 32/36 Pipelined, SCD SyncBurst SRAM 2 70 Micron Technology, inc., reserves the right to change products or specifications without notice.
MT58L256L18P.p65 — Rev. 2/99 = ©1999, Micron Technology, Inc.
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ADVANCE
4Mb: 256K x 18, 128K x 32/36

3.3V I/O PIPELINED, DCD SYNCBURST SRAM

4Mb SYNCBURST™
SRAM

MT58L256L18D, MT58L128L32D,
MT58L128L36D

3.3V Vop, 3.3V /O, Pipelined, Double-Cycle
Deselect

FEATURES

Fast clock and OE# access times

Single +3.3V +0.3V /-0.165V power supply (Vpp)
Separate +3.3V isolated output buffer supply (VbpQ)
SNOOZE MODE for reduced-power standby
Common data inputs and data outputs

Individual BYTE WRITE control and GLOBAL WRITE
Three chip enables for simple depth expansion and
address pipelining

Clock-controlled and registered addresses, data I/Os
and control signals

* Internally self-timed WRITE cycle

* Burst control pin (interleaved or linear burst)

* Automatic power-down for portable applications

*» 100-lead TQFP package for high density, high speed

* 119-bump BGA package

* Low capacitive bus loading

» x18, x32 and x36 versions available

OPTIONS MARKING

* Timing (Access/Cycle/MHz)
3.5ns/6ns/166 MHz -6
4.2ns/7.5ns/133 MHz -75
5ns/10ns/100 MHz -10

*» Configurations
256K x 18 MT58L256L18D
128K x 32 MT58L128L32D
128K x 36 MT58L128L36D

» Packages
100-pin TQFP T
119-bump, 14mm x 22mm BGA B

» Part Number Example: MT58L256L18DT-6

GENERAL DESCRIPTION

The Micron® SyncBurst™ SRAM family employs high-
speed, low-power CMOS designs that are fabricated using
in advanced CMOS process.

Micron’s 4Mb SyncBurst SRAMs integrate a 256K x 18,
128K x 32, or 128K x 36 SRAM core with advanced
synchronous peripheral circuitry and a 2-bit burst counter.
All synchronous inputs pass through registers controlled
»y a positive-edge-triggered single clock input (CLK). The
synchronous inputs include all addresses, all data inputs,
iwctive LOW chip enable (CE#), two additional chip enables
‘or easy depth expansion (CE2, CE2#), burst control inputs

100-Pin TQFP*
(D-1)

119-Bump BGA
(F-1)

*JEDEC-standard MS-026 BHA (LQFP).

(ADSC#, ADSP#, ADVH#), byte write enables (BWx#) and
global write (GWH#).

Asynchronous inputs include the output enable (OE#),
clock (CLK) and snooze enable (ZZ). There is also a burst
mode input (MODE) that selects between interleaved and
linear burst modes. The data-out (Q), enabled by OE#, is
also asynchronous. WRITE cycles can be from one to two
bytes wide (x18) or from one to four bytes wide (x32/x36),
as controlled by the write control inputs.

Burst operation canbeinitiated with eitheraddress status
processor (ADSP#) or address status controller (ADSC#)
inputs. Subsequent burst addresses can be internally
generated as controlled by theburstadvance input (ADV#).

‘Mb: 256K x 18, 128K x 32/36 3.3V I/O Pipelined, DCD SyncBurst SRAM
ATS8L256L18D.p65 — Rev 2/39
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ADVANCE
M':HDN 4Mb: 256K x 18, 128K x 32/36

3.3V I/O PIPELINED, DCD SYNCBURST SRAM

FUNCTIONAL BLOCK DIAGRAM

256K x 18
18 18 16 18
ADDRESS
/
SAD, SA1, SA REGISTER
A -
MODE . 2 £ SAO-SA1
SAY
ADV# vj ) BINARY Q1
CLK ————— COUNTER AND
LoGIC SA0
CLR Q0
e~ ,
ADSP#

outPuT
o *j} BUFFERS e
DQPb

BWat

BWE#

GwW#

cE# PIPELINED

oo 1 | ENABLE

OE#

FUNCTIONAL BLOCK DIAGRAM
128K x 32/36
17 17 15 17
s
[t SAD-SA1

MODE |

SAT"
ADV# o
CLK ————— BINARY

COUNTER | spgr
CLR [
ADSC#———‘T_‘D*
ADSP#—_D
| |
BYTE “d”
BWd# —_D ’_‘D_ d WRITE REGISTER .'
BYTE “c” DOs
BWc# L :D_ WRITE REGISTER K xa QUTPUT Pa
:D_ ps BUFFEERS
BYTE b MEMORY DQ.Pd
BWb# || :D ’_—D_ | WRITE REGISTER ARRAY
t BYTE 2" % E
BWa# | WRITE REGISTER
BWE# :D jauy
GW# 5
ENABLE
CE# REGISTER PIPELINED
[ 3 | ENABLE
CE2f ——————
OE#

NOTE: Functional Biock Diagrams illustrate simplified device operation. See Truth Table, Pin Descriptions and timing
diagrams for detailed information.

4Mb: 256K x 18, 128K x 32/36 3.3V 1/O Pipetined, DCD SyncBurst SRAM 2 72 Micron Technology, Inc., reserves the right to change products or spacifications without notice.
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4Mb: 256K x 18, 128K x 32/36

3.3V I/O PIPELINED, DCD SYNCBURST SRAM

GENERAL DESCRIPTION (continued)

Address and write control are registered on-chip to
simplify WRITE cycles. This allows self-timed WRITE cycles.
Individualbyte enablesallow individual bytes to be written.
During WRITE cycles on the x18 device, BWa# controls
DQa’s and DQPa; BWb# controls DQb’s and DQPb. During
WRITE cycles on the x32 and x36 devices, BWa# controls
DQa’s and DQPa; BWb# controls DQb’s and DQPb; BWc#
controls DQc¢’sand DQPc; BWd# controls DQd’sand DQPd.
GW#LOW causesall bytes tobe written. Parity bits are only
available on the x18 and x36 versions.

This device incorporates an additional pipelined enable
register which delays turning off the output buffer an
additional cycle when a deselect is executed. This feature

TQFP PIN ASSIGNMENT TABLE

allows depth expansion without penalizing system
performance.

Micron’s 4Mb SyncBurst SRAMs operate from a +3.3V
Vpp power supply, and all inputs and outputs are TTL-
compatible. The device is ideally suited for Pentium® and
PowerPC™ pipelined systems and systems that benefit
from a very wide, high-speed data bus. The device is
also ideal in generic 16-, 18-, 32-, 36-, 64- and 72-bit-wide
applications.

Please refer to the Micron Web site (www.micron.com/
mti/msp/html/sramprod.html) for the latest full-length
data sheet.

PIN#|  x18 x32/x36 PIN#| x18 | x32/x36 PIN#| x18 x32/x36 PIN#  x18 | x32/x36

1 NC NC/DQPc* 26 Vss 51 NC NC/DQPa* 76 Vss
2 NC DQc 27 VooQ 52 NC DQa 77 VooQ
3 NC DQc 28 NC DQd 53 NC DQa 78 NC DOb
4 VooQ 29 NC DQd 54 VooQ 79 NC DOb
5 Vss 30 NC NC/DQPd* 55 Vss 80 SA NC/DQPb*
6 NC DQc 31 MODE 56 NC DQa 81 SA
7 NC DQc 32 SA 57 NC DQa 82 SA
8 DQb DQc 33 SA 58 DQa 83 ADV#
9 DQb DQc 34 SA 59 DQa 84 ADSP#

10 Vss 35 SA 60 Vss 85 ADSC#

11 VooQ 36 SA1 61 VooQ 86 OE#

12 DAb | DQc 37 SAQ 62 DQa 87 BWE#

13 DQb [ DQc 38 DNU 63 DQa 88 GW#

14 Voo 39 DNU 64 2z 89 CLK

15 Voo 40 Vss 65 Vo 90 Vss

16 NC 4 Vop 66 NC 91 Voo

17 Vss 42 NF 67 Vss 92 CE2#

18 DOb [ DQd 43 NF 68 DQa [ Dab 93 BWa#

19 DOb [  DQd 44 SA 69 DQa__ [ DQb 94 BWh#

20 VooQ 45 SA 70 VonQ 95 NC BWc#

21 Vss 46 SA Ial Vss 96 NC BWd#

22 DQb DQd 47 SA 72 DQa DOb 97 CE2

23 DQb DQd 48 SA 73 DQa DQb 98 CE#

24 DQPb DQd 49 SA 74 DQPa DQb 99 SA

25 NC DQd 50 SA 75 NC DQb 100 SA

*No Connect (NC) is used on the x32 version. Parity (DQPX) is used on the x36 version.

4Mb: 256K x 18, 128K x 32/36 3.3V I/O Pipatined, DCD SyncBurst SRAM
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ADVANCE
MICRON 4Mb: 256K x 18, 128K x 32/36

3.3V I/0 PIPELINED, DCD SYNCBURST SRAM

PIN ASSIGNMENT (Top View)
100-Pin TQFP
(D-1)
Egzo § §§§§%§N88 wg z>§z

i

QPa

807978777675747372717069 68 67 66 6564 63 6261 6059 58 57 56 55 54 53 52 51
SA 5013 SA
SA 4913 SA
ADV# 481 SA
ADSP# 4713 SA
ADSC# 461 SA
OE# 4517 SA
BWE# 4173 SA
GW# 4371 NF
CLK 42T NF
Vss 4113 Veo
Voo 40T Vss
CE2# 3913 DNU
BWa# 38 [T DNU
BWb# 371 SA0
NC 36 [ SAt
NC 351 SA
CE2 34T SA
CE# 3311 SA
SA 2[1] SA
SA 00 31 .11 MODE
123456789 202122 0
ARE|ERIERiN|{NjRjREN|R|N|N|R|NjN|E|R|R|R|R|E|R]R|E]E)N
Lodudouooododoodoogogddoooogood
D00
9992420884288 8828882888£282299
s s £ g 2
: 5
202 oaoao o0 sos o
8888188882388 505,888 288883885
80797877767574 737271706968 6766 6564 63 62 616059 58 57 56 55 54 53 52 51
SA 50 SA
SA 49 SA
ADV# 48 SA
ADSP# 47 SA
ADSC# 46 SA
OE# 45 SA
BWE# 4 SA
GW# 43 NF
CLK 42 NF

i CCl x32/x36 .

S181812 151351 o113 alala1 slala

=
Q
=]
m

*No Connect (NC) is used on the x32 version. Parity (DQPXx) is used on the x36 version.

4Mb: 256K x 18, 128K x 32/36 3.3V /O Pipelined, DCD SyncBurst SRAM 2 7 4 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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ADVANCE
MICRON 8Mb: 512K x 18, 256K x 32/36

FLOW-THROUGH SYNCBURST SRAM

BMb SYNCBURST™  rsaissstssr Mrsaisrevier

SR AM MT58L256V32F, MT58L256V36F
3.3V Vop, 3.3V or 2.5V I/O, Flow-Through

'‘EATURES . .

- Fast clock and OE# access times 100-Pin TQFP

 Single +3.3V +0.3V/-0.165V power supply (VbD) (D-1)

* Separate +3.3V or +2.5V isolated output buffer supply
(VooQ)

© SNOOZE MODE for reduced-power standby

» Common data inputs and data outputs

© Individual BYTE WRITE control and GLOBAL WRITE

» Three chip enables for simple depth expansion and
address pipelining

» Clock-controlled and registered addresses, data I/Os
and control signals

+ Internally self-timed WRITE cycle

Burst control (interleaved or linear burst)

Automatic power-down for portable applications 119-Bump BGA

100-lead TQFP package for high density, high speed (F-1)

119-bump BGA package

Low capacitive bus loading

x18, x32 and x36 versions available

JPTIONS MARKING
» Timing (Access/Cycle/MHz)
6.8ns/8ns/125 MHz -6.8
7.5ns/8.8ns/113 MHz -7.5
8.5ns/10ns/100 MHz -85
10ns/15ns/66 MHz -10
» Configurations
33VI/O
512K x 18 MT58L512L18F *JEDEC-standard MS-026 BHA (LQFP).
256K x 32 MT58L256L.32F
e MITSBLZS6LICE GENERAL DESCRIPTION
512K x 18 MT58L512V18E The Micron® SyncBurst” SRAM family employs high-
256K x 32 MT58L256V32F speed, low-power CMOS designs that are fabricated using
256K x 36 MT58L256V36F an advanced CMOS process.
Micron’s 8Mb SyncBurst SRAMs integrate a 512K x 18,
» Packages 256K x 32, or 256K x 36 SRAM core with advanced
100-pin TQFP (2-chip enable) T synchronous peripheral circuitry and a 2-bit burst counter.
100-pin TQFP (3-chip enable) S All synchronous inputs pass through registers controlled
119-bump, 14mm x 22mm BGA B by a positive-edge-triggered single-clock input (CLK). The
synchronous inputs include all addresses, all data inputs,
» Part Number Example: MT58L256V36FT-10 active LOW chip enable (CE#), two additional chip enables

for easy depth expansion (CE2#, CE2), burst control inputs
(ADSC#, ADSP#, ADV#), byte write enables (BWx#) and
global write (GW#). Note that CE2# is not available on the
T Version.

Mb: 512K x 18, 256K x 32/36 Flow-Through SyncBurst SRAM 2 7 5 Micren Technology, Inc., reserves the right to change products or specifications without notice.
ITSBL512L18F.p65 — Rev. 2/89 = ©1999, Micron Technology, Inc.
All ragistered and unregistered trademarks are the sole property of their raspective companies.




MICRON

ADVANCE

8Mb: 512K x 18, 256K x 32/36
FLOW-THROUGH SYNCBURST SRAM

19
SAQ, SA1, SAs ————rf————————— ]
A

MODE

FUNCTIONAL BLOCK DIAGRAM
512K x 18

REGISTER

ADDRESS 19 i

7
2 { SA0-SAt
1

SENSE
AMPS

DQs
L DQP:
DQPI

ADV# —-—D BINARY Q1 SaY,
ClK ————— COUNTER AND
LOGIC SA0'
CLR Qo
ADSCH# j j H
\J
ADSP# -——j:}
|
P BYTE'D
BWb# j:>__c WRITE REGISTER o 512Kx9x 2
- MEMORY
ARRAY m
S —
BWa# ——D__c WRITE REGISTER D
BWE#
GW# ——— L5 ¢ ‘__D“‘
P Lﬁ) REGISTER
CE2¢ ——— ]
OE#
FUNCTIONAL BLOCK DIAGRAM
256K x 32/36
18 18 16 18
ADDRESS
SAD. SA1, Shs REGISTER
> AD-SA1
MODE ) I
ADV# BINARY Qf [
oLk ——j ) " couNTER | SAT
AND LOGIC
$— CLR
e ——— =5 D
ADSP# _——:j}
L d
BWd# P BYTE“w
__D__:D_ WRITE REGISTER
L
256K x8x4
BWe# BYTE“c” r\ (x32)
D._ WRITE REGISTER
L CD"" b 256K x9x 4
| L (x36)
> . % >
BWh# || BYTE ™ MEMORY
:D_n D WRITE REGISTER | | ) ARRAY
BWat# | | BYTE “a” [ ™
BWE# :D__:D__C WRITE REGISTER | | )
[ -
ENABLE
g:: 3 ) REGISTER [~% (1_\
ceop —————1 ! ) L/
OE# LU
NOTE: Functional Block Diagrams illustrate simplified device operation. See Truth Table, Pin Descriptions and timing

diagrams for detailed information.

8Mb: 512K x 18, 256K x 32/36 Flow-Through SyncBurst SRAM
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ADVANCE
8Mb: 512K x 18, 256K x 32/36

FLOW-THROUGH SYNCBURST SRAM

SENERAL DESCRIPTION (continued)

Asynchronous inputs include the output enable (OE#),
lock (CLK) and snooze enable (ZZ). There is also a burst
node input (MODE) that selects between interleaved and
inear burst modes. The data-out (Q), enabled by OF#, is
lIso asynchronous. WRITE cycles can be from one to two
rytes wide (x18) or from one to four bytes wide (x32/x36),
s controlled by the write control inputs.

Burst operation canbeinitiated with either addressstatus
srocessor (ADSP#) or address status controller (ADSC#)
nputs. Subsequent burst addresses can be internally
renerated as controlled by theburstadvance input (ADV#).

Address and write control are registered on-chip to
implify WRITE cycles. Thisallows self-timed WRITE cycles.
ndividual byte enables allow individual bytes to be
vritten. During WRITE cycles on the x18 device, BWa#
'ontrols DQa’s and DQPa; BWb# controls DQb’s and DQPb.
Juring WRITE cycles on the x32 and x36 devices, BWa#
'ontrols DQa’s and DQPa; BWb# controls DQb’s and DQPb;
3Wc# controls DQc’s and DQPc; BWd# controls DQd’s and

FTQFP PIN ASSIGNMENT TABLE

DQPd. GW# LOW causes all bytes to be written. Parity bits
are only available on the x18 and x36 versions.

Micron's 8Mb SyncBurst SRAMs operate from a +3.3V
Vop power supply, and all inputs and outputs are TTL-
compatible. Users can choose either a 3.3V or 2.5V I/O
version. The device is ideally suited for 486, Pentium®,
680x0 and PowerPC™ systems and those systems that
benefit from a wide synchronous data bus. The device is
also ideal in generic 16-, 18-, 32-, 36-, 64- and 72-bit-wide
applications.

Please refer to the Micron Web site (www.micron.com/
mti/msp/html/sramprod.html) for the latest full-length
data sheet.

TQFP Pinouts

At the time of the writing of this data sheet, there are two
pinouts in the industry. Micron will support both pinouts
for this part.

PIN # x18 x32/x36 PIN # x18_ | x32/x36 PIN # x18 x32/x36 PIN # x18 | x32/x36
1 NC NC/DQPc* 26 Vss 51 NC NC/DQPa* 76 Vss
2 NC DQc 27 VooQ 52 NC DQa 77 VooQ
3 NC DQc 28 NC DQd 53 NC DQa 78 NC DQb
4 VooQ 29 NC DQd 54 VooQ 79 NC DQb
5 Vss 30 NC NC/DQPd* 55 Vss 80 SA NC/DQPb*
-6 NC DQc 31 MODE 56 NC DQa 81 SA
7 NC DQc 32 SA 57 NC DQa 82 SA
8 DQb DQc 33 SA 58 DQa 83 ADV#
9 DAb DQc 34 SA 59 DQa 84 ADSP#
10 Vss 35 SA 60 Vss 85 ADSC#
11 VooQ 36 SA1 61 VooQ 86 OE#
12 DAb [ DQc 37 SAQ 62 DQa 87 BWE#
13 DAb [ DQc 38 DNU 63 DQa 88 GW#
14 Vss 39 DNU 64 y24 89 CLK
15 Voo 40 Vss 65 Vop 90 Vss
16 NC L Vop 66 NC 91 Voo
17 Vss 42 NF 67 Vss 92 SA (T Version)
18 Dab [ Dad 43 NF (T Version) 68 DQa | DQb CE2# (S Version)
19 DGb | DQd SA (S Version) 69 DGa | DQb 93 BWa#
20 VooQ 44 SA 70 VooQ 94 BWb#
21 Vss 45 SA 71 Vss 95 NC BWc#
22 DQb DQd 46 SA 72 DQa DQb 96 NC BWd#
23 DQb DQd 47 SA 73 DQa DQb 97 CE2
24 DQPb DQd 48 SA 74 DQPa DQb 98 CE#
25 NC DQd 49 SA 75 NC DQb 99 SA
50 SA 100 SA

No Connect (NC) is used on the x32 version. Parity (DQPx) is used on the x36 version.

Mb: 512K x 18, 256K x 32/36 Flow-Through SyncBurst SRAM
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ADVANCE
MICHDN 8Mb: 512K x 18, 256K x 32/36

FLOW-THROUGH SYNCBURST SRAM

PIN ASSIGNMENT (Top View)
100-Pin TQFP, 2-Chip Enable,
T Version
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000 o © © o g ol
o888488882588208y3888388848880

HARARARARRARAAARARRRRARRRARAAA

80797877767574 7372717060 68 67 66 6564 6362 61 60 59 58 57 56 55 54 53 52 51

SA 50 SA

SA 49 SA
ADV# 48 SA
ADSP# 47 SA
ADSC# 46 SA
OE# 45 SA
BWE# 4 SA
GW# 43 NF

v X32/x36 i

R 8 e

*No Connect (NC) is used on the x32 version. Parity (DQPX) is used on the x36 version.

8Mb: 512K x 18, 256K x 32/36 Flow-Through SyncBurst SRAM 2 7 8 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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ADVANCE
8Mb: 512K x 18, 256K x 32/36

FLOW-THROUGH SYNCBURST SRAM

PIN ASSIGNMENT (Top View)
100-Pin TQFP, 3-Chip Enable,

S Version
(D-1)
s00880838s888s08n888888008800e

_AAHARRAARRAARRARAARAARRARRRARA

80797877767574737271 7069 68 67 66 65 64 63 62 61 60 59 58 57 56 55 54 53 52 51
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8288882888 05n8882885828880

§§§
_HARRRRRARARARARRRARARRARABARRA

80797877767574 7372717069 6867 66 6564 63 62 61 60 59 58 57 56 55 54 53 52 51

SA 81 50 SA
SA 82 49 SA
ADV# 83 48 SA
ADSP# 84 47 SA
ADSC# 85 46 SA
OE# 86 45 SA
BWE# 87 4 SA
GWi# 88 43 SA
CLK 89 42 NF
Vss 90 4 Voo
Voo 91 X32/ X36 40 Vss
CE2# 92 39 DNU
BWa# 93 38 DNU
BWb# 94 37 SAD
BWc# 95 36 SA1
BWd# 96 35 SA
# 98 3
SA 1@ 2T SA
SA 100 31 MODE

1234567 89101112131415161718192021222324 252627282930

o[ ][ 1 [ a1 o1 [ afa 1 al afa i alafali afala
8832588828882 28383 833382 %§§§

No Connect (NC) is used on the x32 version. Parity (DQPx) is used on the x36 version.
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ADVANCE
MICRON 8Mb: 512K x 18, 256K x 32/36

FLOW-THROUGH SYNCBURST SRAM
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ADVANCE
8Mb: 512K x 18, 256K x 32/36

PIPELINED, SCD SYNCBURST SRAM

3Mb SYNCBURST™  trseisseiasr, wrsatstavise,
MT58L256V32P, MT58L256V36P

"~
: RAM 3.3V Vop, 3.3V or 2.5V I/O, Pipelined, Single-Cycle

Deselect
'‘EATURES
Fast clock and OE# access times 100-Pin TQFP*
Single +3.3V +0.3V/-0.165V power supply (VDD) (D-1)

Separate +3.3V or +2.5V isolated output buffer supply
(VooQ)
SNOOZE MODE for reduced-power standby
Single-cycle deselect (Pentium® BSRAM-compatible)
Common data inputs and data outputs
Individual BYTE WRITE control and GLOBAL WRITE
Three chip enables for simple depth expansion and
address pipelining
Clock-controlled and registered addresses, data I/Os
and control signals
* Internally self-timed WRITE cycle -
* Burst control (interleaved or linear burst) 119-Bump BGA
© Automatic power-down for portable applications (F-1)
100-lead TQFP package for high density, high speed
119-bump BGA package
Low capacitive bus loading
x18, x32 and x36 versions available

JPTIONS MARKING
» Timing (Access/Cycle/MHz)

2.9ns/4.4ns/227 MHz -4.4

3.1ns/5ns/200 MHz -5

3.5ns/6ns/166 MHz -6

4ns/7.5ns/133 MHz -7.5

5ns/10ns/100 MHz -10 *JEDEC-standard MS-026 BHA (LQFP).

' SEgatons GENERAL DESCRIPTION
' 512K x 18 MTS8L512L.18P The Micron® SyncBurst™ SRAM family employs high-
256K x 32 MT581.2561.32P speecfli, low—g(gﬁro (é‘MOS designs that are fabricated using
an advance process.

252\/5?7(;( % MT58L256L36P Micron’s 8Mb SyncBurst SRAMs integrate a 512K x 18,
512K x 18 MT58L512V18P 256K x 32, or 256K x 36 SRAM core with advanced
256K x 32 MT581.256V32P synchronous peripheral circuitry and a 2-bit burst counter.
256K x 36 MT58L256V36P All synchronous inputs pass through registers controlled

by a positive-edge-triggered single-clock input (CLK). The
» Packages synchronous inputs include all addresses, all data inputs,

active LOW chip enable (CE#), two additional chip enables
for easy depth expansion (CE2, CE2#), burst control inputs
(ADSC#, ADSP#, ADV#), byte write enables (BWx#) and
global write (GW#). Note that CE2# is not available on the
» Part Number Example: MT58L512L18PT-6 T Version. ‘ .

Asynchronous inputs include the output enable (OE#),
clock (CLK) and snooze enable (ZZ). There is also a burst

100-pin TQFP (2-chip enable)
100-pin TQFP (3-chip enable)
119-bump, 14mm x 22mm BGA

W

IMb: 512K x 18, 256K x 32/36 Pipslined, SCD SyncBurst SRAM 2 81 Micron Technology, Inc., reserves the right to change products or specifications without notice.
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ADVANCIE

8Mb: 512K x 18, 256K x 32/36

PIPELINED, SCD SYNCBURST SRAM

FUNCTIONAL BLOCK DIAGRAM

512K x 18
19 19 17 19
SAD, SA1, SAS ADDRESS
MODE A _ 2 { SAQ-SA1
SAT’
ADVi j )} BINARY Q!
CLK ——— 'COUNTER AND
LOGIC SAD'
CLR Qo
ADSCH ———TE’T_D«
ADSP#
]
BYTE V" BYTE v"
WRITE REGISTER WRITE DRIVER
s A USRS e sevee ) ouTPUT ey DRI oos
- ARRAY AMPS REGISTERS DQP.
BYTE ‘@ BYTE *a" E DaP.
BWa# _—D_ WRITE REGISTER WRITE DRIVER
BWE# S
awe INPUT
REGISTERS|
i —— ReGTER PIPELINED
cE2 ENABLE
CE2¢ ——— ]
OE# 2
256K x 32/36
8 ADDRESS 18
SAO. SA, Shs REGISTER
—
MODE
Anw———j}
CLK———————4
AD%#——;ﬂDA
ADSP# Arj}
|| —
py— -
BW“"__D WRITE REGISTER WRITE DRIVER
“o” 256K x8x4
| BYTE“C” BYTE “c 5
BWc# tD »;D WRITE REGISTER WRITE DRIVER ssoxs ouTPUT oUTPUT
] (36) SENSE | REGISTERS BUFFERS DOS
BYTE“b” BYTE "b" MEMORY E
BWob# —g} zD_ WRITE REGISTER WRITE DRIVER 'ARRAY
BYTE 2" BYTE &
BWa¢ _:D 4 WRITE REGISTER WRITE DRIVER
BWEF —4 U L
cw# INPUT
5 REGISTERS
CE# REE'(‘;‘,‘SBTL,ER PIPELINED
CE2 ENABLE
CE2# )
OE# 4
NOTE:

diagrams for detailed information.

Functional Block Diagrams illustrate simplified device operation. See Truth Table, Pin Descriptions and timing

8Mb: 512K x 18, 256K x 32/36
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ADVANCE
8Mb: 512K x 18, 256K x 32/36

PIPELINED, SCD SYNCBURST SRAM

SENERAL DESCRIPTION (continued)

node input (MODE) that selects between interleaved and
inear burst modes. The data-out (QQ), enabled by OE#, is
Iso asynchronous. WRITE cycles can be from one to two
iytes wide (x18) or from one to four bytes wide (x32/x36),
s controlled by the write control inputs.

Burstoperation canbeinitiated with either address status
rocessor (ADSP#) or address status controller (ADSC#)
nputs. Subsequent burst addresses can be internally
renerated as controlled by theburstadvance input (ADV#).

Address and write control are registered on-chip to
implify WRITE cycles. This allows self-timed WRITE cycles.
ndividual byte enables allow individual by tes tobe written.
Juring WRITE cycles on the x18 device, BWa# controls
)Qa’s and DQPa; BWb#controls DQb’s and DQPb. During
NRITE cycles on the x32 and x36 devices, BWa# controls
J)Qa’s and DQPa; BWb# controls DQb’s and DQPb; BWc#
'ontrols DQc’s and DQPc; BWd# controls DQd’s and DQPd.
sW#LOW causesall bytes tobe written. Parity bitsare only
wailable on the x18 and x36 versions.

FQFP PIN ASSIGNMENT TABLE

This device incorporates a single-cycle deselect feature
during READ cycles. If the deviceisimmediately deselected
after a READ cycle, the output bus goes to a High-Z state
'KQHZ nanoseconds after the rising edge of clock.

Micron's 8Mb SyncBurst SRAMs operate from a +3.3V
Vpp power supply, and all inputs and outputs are TTL-
compatible. Users can choose either a 3.3V or 2.5V 1/O
version. The device is ideally suited for Pentium and
PowerPC™ pipelined systems and systems that benefit
from a very wide, high-speed data bus. The device is also
ideal in generic 16-, 18-, 32-, 36-, 64- and 72-bit-wide appli-
cations.

Please refer to the Micron Web site (www.micron.com/
mti/msp/html/sramprod.html) for the latest full-length
data sheet.

TQFP Pinouts

At the time of the writing of this data sheet, there are two
pinouts in the industry. Micron will support both pinouts
for this part.

PIN# x18 x32/x36 PIN#|  x18 | x32/x36 PIN#| x18 x32/x36 PIN#|  x18 | x32/x36
1 NC NC/DQPc* 26 Vss 51 NC NC/DQPa* 76 Vss
2 NC DQc 27 VooQ 52 NC DQa 77 VooQ
3 NC DQc 28 NC DQd 53 NC DQa 78 NC DQb
4 VooQ 29 NC DQd 54 VooQ 79 NC DQb
5 Vss 30 NC NG/DQPd* 55 Vss 80 SA NC/DQPb*
6 NG DQc 31 MODE 56 NC DQa 81 SA
7 NC DQc 32 SA 57 NC DQa 82 SA
8 DQb DQc 33 SA 58 DQa 83 ADV#
9 DQb DQc 34 SA 59 DQa 84 ADSP#
10 Vss 35 SA 60 Vss 85 ADSC#
11 VooQ 36 SA1 61 VooQ 86 OE#
12 DAb [ DQc 37 SAQ 62 DQa 87 BWE#
13 Dab [  DQc 38 DNU 63 DQa 88 GW#
14 Vo 39 DNU 64 7z 89 CLK
15 Vop 40 Vss 65 Vo 90 Vss
16 NC 41 Vo 66 NC 91 Voo
17 Vss 42 NF 67 Vss 92 SA (T Version)
18 Dab [ Dad 43 NF (T Version) 68 DQa [ Dab CE2# (S Version)
19 DQb | DQd SA (S Version) 69 DQa | DQb 93 BWa#
20 VonQ 44 SA 70 VooQ 94 BWb#
21 Vss 45 SA 7 Vss 95 NC BWc#
22 DQb Dad 46 SA 72 DQa DQb 96 NC BWd#
PX] DQb DQd 47 SA 73 DQa DQb 97 CE2
24 DQPb DQd 48 SA 74 DQPa DQb 98 CE#
25 NC DQd 49 SA 75 NC DQb 99 SA
50 SA 100 SA

‘No Connect (NC) is used on the x32 version. Parity (DQPx) is used on the x36 version.

3Mb: 512K x 18, 256K x 32/36 Pipelined, SCD SyncBurst SRAM
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ADVANCE
MICRON 8Mb: 512K x 18, 256K x 32/36

PIPELINED, SCD SYNCBURST SRAM

PIN ASSIGNMENT (Top View)
100-Pin TQFP, 2-Chip Enable,
T Version
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