M36653323CT0

PC133 Unbuffered DIMM

M36653323CT0 SDRAM DIMM

JZMxE4 SDRAM DIMM based on 16MxS, 4Banks, 4K Refresh, 3.3V Synchronous DRAMs: with SFD

GENERAL DESCRIPTION

The Samsung M356652323CTE Is a 32M bit x 64 Synchrorous
Dynamiz RAM high densily memory module. The Samsung
M2E653323CT0 conslsts of shdeen CMOS 16M x 3 b with
4eanke Synchrenous DRAKS In TS02-11 400mil package and a
7 EEPROM Ir 5-pin T3S0P package on 3 163-pin glass-epouy
Eubsirate. Two 0.1u7 decoupling capachors are mounted on the
print2d circull board In parallel for each SDRAK.

The M2E633323CTO Is a CDual Irdine Memory Module and Is
Infended for mewunding Intz 166-pin edge connector sCckets.

Synchronous design allows preclse cycle contral widh the use of
Eyslem ciock. /D transaciions are possible on every clock cycle.
Fange of operating freguencies, programmable lalencles allows
the zame device to be useful for 3 varety of high bandwid=h, high
perfarmancs memory system applications.

FEATURE

+ PEfformance range

Part Ho.

Max Fraq. [Spesd)

MIABEE3223CTO-CTS

PCAZ3ECLI & PCIMOECLI

Burs! mode operation

Auin & seif refresh capabliity (4096 Cycies/S4ms)
LVTTL compatible inpuss and outputs

Zingle 3.3V = 0.3V power SUEplyY

MRS cycie with address key programs

LEIIEF{IH -:F'.I]DEEE- from column asdress!
Burst length (1. 2, £, & & Full page)
Diata soramble |-5E"E|LIE'I'I'.H| & In‘ereawe)

&1 Inpuis are sampled at
BYEEM Clock

ihe posltive going edge of the

Serlal presence detect with SEPROM
PCB : Halght [1.375mi),

double siged component

PIN CONFIGURATIONS [Front side/back side) Fid NAMES

Pin Front |Pin Front |PIm Front |PIn Back |Pin Back |Pin Back Pin Mama Funcilon

1 Wss |20 DoOMi |57 D@15 |85 Vss |113 DGMS|141 DRSO A~ Al Amiress Inpu: (Multlplexed)
2 Do0 |30 TS0 |58 D@i9 |26 DO3Z |11 C31 (142 D@S9 BAD ~ SAT | Selec: bank

3 D@l |3 DU |58 Voo |87 DE32|115 RAS |143 Voo DR ~Da63 | Data Inpudouiput

4 D@2 | 32 Was 61 DQ2Z0 |33 DQ3d |16 Ves |14 D52 CLKD ~ CLEZ | Clock Input

s D@3 |3 AD |61 HC |83 Da@3s |47 A1 |148 KO

E woo |34 A2 |e2 cwesr|oo woo 112 A3 126 tweer CKED ~ CKET | Clock enatle input

T D4 |35 A4 |63 CEE1|31 Dose 119 £ 147 WO Col ~ L33 Chip select Input

B D@5 |3 AF |64 Wss |82 DQ3IT|120 AT |14 s RAS Sow adoress strobe
o D@6 |37 AS |65 D@1 |83 DO38 121 A% |40 DOS3 TAS Colsmn adoress shobe
10 Do7 |38 A1vAR|&s Do22 |34 Dosc |122 sA0 (150 Dos4 —

11 D@s |3 BA1 |67 D@23 |35 Dodo 123 A1 (151 Dass WE wWrite erable

12 Wea |40 woo |68 wss |36 wss [12¢ wvoo 152 wes oMl ~7 DGEM

13 DE8 |21 wvoo |63 Do24 |37 Dodt |125 cuel (152 Dase i Sower supply (3.2V)
14 DOI0| 42 cLKo |70 Do2s |ss Dodz |128 tAatz (154 Dasv

15 D@11|43 wss |71 D@2s |99 oodz |127 vss [155 Doss L Ground

16 D@12 | 24 DU |72 D@27 (100 Do44 (128 CKED (156 DEss “VREF PIWET SUPpIY far reference
17 D@13| 45 ©s2 |72 woo |101 Dods [120 ©EE (157 v S0A Seral daa /D

18 woo |46 pamz |74 Dpo2s |10z voo |130 Dame|1s8 Daso vy F———

19 D@14 | &7 pams | 75 poze [103 Do4e (131 Damr 152 Das —

20 D@15 |48 CU |76 D@30 |104 D047 132 "A13 |160 Dos2? SAD ~ 2 ATIress I SERROM
71 "CBC | 48 Woo |77 D@31 |105 "CB4 |133 Voo |161 DOS3 WF Write prosection

72 "CB1 |50 HWC |78 was |10 "CBS |13& MNC |162 Vas ou “ant uss

23 Wsa |51 KC |73 CLK2 107 Wss |135 MO |63 CLK3

24 MC |52 vcaz |80 wNC [ies mc |13 -cBs (154 mC NC Mo cannection

25 MWC |53 tC33 |81 WP |103 MNC |137 "CBT |165 "SA0 + These pins are not waec i inis module
26  Woo | 54 Was B2 "GDA 110 Moo |138 Vss |166 "TSA1 ## Theze pinz =yould be MO In e :-:.-:IEm.
27 WE |55 D@16 | &3 "SCL |111 CAS |139 D@43 |167 242 which coes nol s BP0,

25 DGMO| 56 DEIT | &4 Voo [112 DOM4 |140 D@49 166 Voo

SAMSUNG ELECTRONICE CO, Lig. reserves five gy 1o change products and specitcaiions wiiou! nonce.
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M36653323CTO

PIN CONFIGURATION DESCRIPTION

PC133 Unbuffered DIMM

Pln Hameg mput Funciion
CL¥ System oGk Active on the posiive going edge to sampie all Inpuss.
—— Clsablzs or enables device operadicn by masiing or enabling all Inputs 2xcept
£s Chip seiect CLK, CKE and DQM.
Ilasks system clock o freeze I:IFI'EIE"DH froem the rext dock ':j'IHE.
CEE should be enabled 3% leas] one ':'!|'I:|E Flﬂllrtﬂ new command.
CHE Clack enable Disabie Input buTers for power down In standby.
CKE shouk be enabled 1CLK-+sa pror to vaild command.
Rowicolumn adoressas are I'I1LI||1P|-EIEE| on the same |:|HE.
AD~ATT | Address Fiow adress - RAD ~ RA11, CoOMMN acdress - CAD ~ CAS
- Selects bank 1o be acivaied during row address latch fime.
BAD ~BAT [ Bank seiect aaoress Selects bank for readiwrie during column Aodress latch time.
E Row aoddress siobe Laches row addresses on the FEIE||1'|'E gl:l|l'lg El:l'gE of the CLE wWEh RAS low.
Enabides row acoess & FIFEDﬂErﬂE.
— Laizhes column addresses on the poshve going edge of the CLE with CAS low.
€ n acdress & Enabdes column 300265
— Enables wrke operadicn and row precharge.
WE Wit enamie La‘ches data in sfaring Tom CAS, WE acive.
} . Makes data output HH-Z, tarz after the clock and masks the output.
CAMD ~7 | Data Inpurbatput mask Blocks data Input when DM active. [Syte masking)
OO0 - 63 D=z Inpuriourpd Data Irputsiousputs are multiplexed on the sEame pins.
WP pin Is connected to Vs through 47%0 Resistor.
we Wife profeciion When WP ks "high”, EEPROM Programming will be Inhibied and the entire mamory wiil
be Wrke-prosecied
vooivas Powar Supmiygromnd Power and ground for the Input bufers and the core lsglc.
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M36653323CT0 PC133 Unbuffered DIMM

FUNCTIONAL BLOCK DIAGRAM

CS1
CED - !
Dasa ¥ 1 DGk < 1 I |
QKM CS COM C5 DM C5 DOM G5
D@l — D0 oan DQ3T «— Dad Do
ool «— D1 Cad CO33 — D3 331
DO2 =— D32 ug 0Qz Uz CO3 — D@2 W D@2 Uiz
D@3 «— D@3 Ca3 DQ35 — D23 AL
DOd -— D@4 o4 DO3E — DiDs Do
D@5 — D@5 oas CQ3T — DEs DS
DOE ~— D36 COE CO3E «— DA D6
Dar —| oar | Dar7 D@38 — a7 By
Dk o T 1 1 | CZKE or T I ] |
caM CS oaM ©5 DM CS COM CS
D@8 — Dan Can D20 — DGO Coo
D@3 — 0a1 o DQe1 — DG oo
310 — DQ2 i oQz ] DQLZ — DiE2 ws O3z yia
D@11 — Da3 Co3 DOe3 — D3 oo
0212 —] Dad o4 D@4 -— DG4 o4
0213 -— Das oas DO4s = Da@E oos
D214 — DQ6 CaE CQ46 — DG Cae
D@15 ~—] DAT | pay CQLT — Da7 Cav
C53 -
CaE2 1 1
DEK2 o T | ] HIME : T I 1
DaW .S oaMm .S oDoM CE DoM CS
0Q1E — DEd o D@48 — Do D@
0Q17 -— Daf oo D@49 — D3 oo
CQ1E — D2 [TE. D2 w4 DEED — DEZ UE DQ2  yia
D@18 — D@3 D3 D@51 — D33 Do3
D@20 -— Do oo D@52 — D34 Do
0Q21 — DEs D D@53 — DES DS
0Qzz -— Das D D@54 — D26 DA
D023 «— DaT | D7 DQES — Da7 | D7
D33 - " [ . [ TIAT ' [ : [
DaGM CS DaM C3 DGM CS DaM Cs
D@24 — DGl D@o D@ss — Dao D@
0Q2s —| Do D DEET — D31 oo
D@26 — DGz k| D@2 Ui DH&Ed — DRz ur D@2 s
DEI7 — O3 o3 DEEa — D33 Oa3
D@26 — DG4 De4 D@6 — Do Do
D@20 — DS DiE D61 ~— D25 Das
D@30 — D2E DQE D@62 — DOE DOs
D@31 — Da7 | Da7 D@63 —| D@7 | Da7
Al ~ AN, BAD & 1 ——f SDRAM UD~U15 Serial PD
RAS —— SORAM U~ U1S Voo sCL— T SDA
J’ Al A1 AZ Fp=WP
Cag (——p SORAM UG~ U145 4 [ 1 Zamen
— <, 1GKIY
WE i—— SDRAM UL - U1 o SAD SATSA2 L
CHED -— SDRAM UK~ U7 CHEEI «—l—b SOFAM US ~ U1S
U2
1060 '
D@n o—— Svery D@pin of STRAM 1040 UAiUSEUT
= Every DOp! CLEOAZE
Usrlaidion 11
WO o = , i
1 L o D107 Capacitors o a1l SDRAME UZUARUIAILAS
T T pereach SORAM 3'-3'F'F¥_
WES © * » =Z
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M36653323CT0

ABSOLUTE MAXIMUM RATINGS

PC133 Unbuffered DIMM

Paramater Symisol Value Unitt
Woltage on any pin relative to Ves WM, VouT 10~ 4.6 W
Valtage on Voo supply ralative to Vss WO, VEDSD Al~ 45 W
Siprage temperaiure TsTa =55 ~ +151 "C
Power disslpation Po 16 W
Shon cirzult cumreant [ a0 M
Mote © permarent device damage may occur IFASS0LUTE MAXIMUK RATINGS" are exceedad,
Functional operation should be resiricied o recommended operating condilion.
Exposure to higher thar recommended volags for extended perieds of ime could aMect device rellablity.
DC OPERATING CONDITIONS AND CHARACTERISTICS
Recommended operadng condiliens {Voliage refersnced 1o Vs = OV, Ta = O to 7O°C)
Paramater Symbol Min Typ Max Ll Hote
Supply voltage VDD, Yoo 3.0 33 36
Inpus Ieglc high volage Wi 2.0 3.0 WEooo+D.3 v 1
Inpus lzgic low vokage WiL 0.3 0 0.8 W 2
Cutput logic high voltage Vi 2.4 - - W 0 = =2,
Cutput iogic low voltage W - - C.4 v oL = 2,
Inpus leatage currzni L -1 - 0 U 3
Note o 1. viH (max) = 5.6V AC. The overshoo! vollage duradion |5 £ 3ns.
2. WiL (min} = -2.0% AC. The undershoot waliage duration ks < 3ns.
2. Any Input 0V 2 WiM < Vooo
Input [2akage currents Include HI-Z output leakage for all bl-direcional buf*ers wih Tr-State culputs.
CAPACITANCE (voo= 3.3V, Ta=23"C, 7= 1MHZ, VaES = 1.4V + 200 mVj
Pln Symibecl Min Max Uit
Aodress (A0 ~ A1, BAD ~ BA1) Capo 7o L el
RAS. CAS. WE COn 70 g5 p=
CKE [CKED ~ CKE1) CCHE 45 £5 pF
Clock (CLED ~ CLE3) CCLK 35 40 e
C3 (O30, T3 ccs 23 0 el
DK (DEMD ~ DRMT) CooM 15 a0 pF
DG {DQD ~ DOe3) CouT 10 15 pF
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M36653323CT0 PC133 Unbuffered DIMM

DC CHARACTERISTICS
{Recommended operating condition uniess ctherwise noted, Ta =010 70°C)

Warglon
Parameter Symbo Tasat Conditlon 75 Unit | Mos
tcc=7.5na | tCC=10ns
Operading current Suret jengtn =1
fone Bank Aziive) Iog Ec_aﬂh:n:lmln_n 1.200 1.120 ma | 1
Firemarge -Elanljtlj"ﬂh meriin lizizz® CHEE = Wiumax), boo = 1kns 16 A
poWEr-down moos locaPS | CKE & CLK £ VImax), 1oc = = 15
ooy | SXE 2 ViH(mn), €5 = ViH{minj, ioc = 10ns 220
Pracharge standby cLmentin input signals are changed one fIme during 20ns A
Ron POWE-Qown made ieeays | CXE 2 Viniming, CLK £ Vi max), toc = = 112
input signals are siakble
Bobve E-'.a"lljb:" current in lciza= CHE = Wiumax), oo = 10ns =] mA
POWEr-down moos locaPS | CXE & CLK £ Viimax), oo = = &0
. CXE = ViH(min], C3 = ViH{min), ioc = 10ns
Active standby current in e Input signals are changed one dme during 20ns 440 mA
Man pnwer—n:lm'n mode
{One bank acihe) CKE = VIH(mIn], CLK £ Viimax), tos = =
ISC345 | input signais ars statle =0 mA
i = 0 mA
Cperading current . 2age bursd i
{Burst made) 1554 | sBanks acthated 1440 1.240 mA 1
foop = 2CLKs
Refresh cument lcos | oz tRojming 2,000 1.820 ma | 2
Self refresh current e | CKE <02V 24 mé,

Hotes : 1. Measured wih cutputs oper.
2. Redresh period | €£ms.
3. Unless othenwlse noticed, Input swing level |s CMOSVIHAL=VO0o/VEss).

w REV. 0.1 July. 2000



M36653323CTO PC133 Unbuffered DIMM
AC OPERATIMNG TEST CONDITIOMNS (Voo = 3.3% 2 0.3V, Ta =0 to 70°C)
Paramater Valua Unit
AT Irput l2vels (Il 2404 v
IanJ'. ﬂl'l'lll'rg measurement reference leve| 1.4 L)
|I'||.'.l|]|! rise and fall Jime brff = 14 181
I:II.IIIFILIIZ'.IH‘IHQ MmeasLremens re’erence level 1.4 L)
Chutput load condlbion Sze Flg. 2
]-35-“.- -Jr".-"l1-1-1-".-'
< 12000 = 500
) [ . VoH (DT} = 24V, loH = -2mA ) -~ i
Dutput = I l VoL {DC) = 0.4V, IoL = 2mA Oulput -, _Jn=3500
- :..,_ —— SOpF EApF
-
I—ll
T TR BT AR

{Flg. 1) O owtput load clroui

{Fig. 2) AC ouiput lead circult

OPERATING AC PARAMETER
{AC operating condiions unless ctharalse noted)
Varalon
Paramatar Symibol -T5 Lini I Hota
tCC=T.5nm tCcCc=1one
Row actve o row active delay trmpyrming 15 am ns 1
RAS 1o CAS delay tRCoiming 20 20 ns 1
Row precharge Sime tRF{mIR) 20 20 ns 1
Flow actve ime TmAs{mir) s = e 1
RAS{MaK) 162 us
Row cycle fime tRcmin) 65 Tl ns 1
Last data In to row prechargs tRoLimiln z CLK 2
Last data In to Actve delay oL jmin) 2CLE = 20n5 -
Last data In to new col. adorees delay foouimin 1 CLK
Last data In to burst siop tEoLimin) 1 CLK
Col. andress 1o col. address delay toooiming 1 CLK 3
Mumiter of valld oulpus dasa CAS latency=3 : ea 4
CAS |latency=2 -

Mole® © § The minimum numter of cloct cycies Is defermined by viding the minimum time required with ciock cycle time
and ren rounding off to the next higher Integer.
2. Minimum delay 1s reguired 1o compiets writs.
3. &l parts alow every cycle column agdress changs.
4. In case of row precharge Infemupd, auto prechargs and read burs! stop.

S
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M36653323CT0 PC133 Unbuffered DIMM

AC CHARACTERISTICS jAC cperating conditions uniess oihenslse noded)
REFER TO THE INDIVIDUAL COMPONENET, NOT THE WHOLE MODULE.

-3
Parameatar Symibol tCC=7 Sne too=10ne Uit Mofa
Min Max Min Max
CL® cycle Ume CAS atency=3 o 7.3 100D 10 1000 1 1
CLE o vald
CAS atency=3 =T - 54 - 6.0 i3 1.2
cutput delay y
Qutput data CAS latency=3 fom 10 R ns 1.2
hold ime
L= high pulse widih bzH 23 3.0 T6 3
CLE lowy purise widzh L 23 3.0 M6 3
Imput seiup iime tss 1.5 2 Mg 3
Input hald ime taH 0.3 1 T6 3
CLE o oufput In Low-Z =Lz 1 1 M6 z
CLK fo output
CAS latency=3 =Lz 54 6.0 T6
In HI-Z y
Hofes

1. Parameters depend on programmed CAS lalency.
2. It clock rising time Is longer than 1ns, (ir2-0.5)nE should be added bo the parameter.
3. Assumed Input fise and fall ime {fr & #) = 1ns.

If ir & &7 I6 longer than 1ns, translent ime compensatbion should be considersd,

Le., [itr = )i2-1]ns should be added o the parameier.

w REV. 0.1 July. 2000



M36653323CTO PC133 Unbuffered DIMM
SIMPLIFIED TRUTH TABLE
Command CEER-1 | GKER E RAE TAd E DEM | BAZ1 AmlAP ‘:'_“';‘ Hurbe
Reglster Mode register et H S [ I T TR B OF code 12
Auto refresh 3
H Lo | o |4]| x X
=iy L 3
Re’resh Salf "
rafresn Exlt L . X X
H| x b 3
Bank actve & row acdr. H X x W Row address
Auto precharge disabie L Coumn | 4
:;ﬂﬁ_l:‘ Adress prEcTaree H x o e | L |H] x| v acdues
Auto precharge enable 4 Be-al | 45
Auto precharge disabie L Coumnn | 4
column address P H L L U N Ly
Auto precharge enable 4 Be-tal | 45
Burst stop H x L | v | A | L] x X £
Bank s=lector L
Precharge H * vl H L] x X
All Banks 4
_ H| x | x | x
Clock suspend or =niry H L T v . X %
acive poweEr down
Exit L 4 | x| x| x| x| x
H| x| x | =
=iy H L X
L& | H|H
Precharge power down mode X
H| x | x | x
Exit L 4 X
L v | v | w
Dam H X i X 7
H| x | x | x
L4 -:|:|E-ra|:||:|n command H X x X
_I

Mofes © 1
Al AT
2

{W=\ald, X=Dont care, H=Loglc high, L=Logic low)

. OP Code - Operand code

& B&D ~ BA1 - Program keys. (& MRS

. MRS can ke Issued only &t all banks precharge s23%.

& mew command car be kssued arter 2 clock cycies o MRS,

. AUt refresh functions are @ same a5 CER refresh of DR&RM.

The auiomatical precharge wihoul row precharge command Is meand by "auio”.
Auzoisel refresh can be Issued only 31 all banks precharge state.

. BAD ~ 341 ; Bank select addresEes.

If both BAD and S&4 are “Low™ at read, write, row acitve and precharge, bank & 15 selectad.

IT both BAD |6 "Low” ard Sé&q 15 "High™ at read, write, row aciive and precharge, bark B 15 selectad,
I* both BAo Is “High™ and 34 16 “Low™ at read, wrike, row aciive and prechargs, bank G s selected.
If both BAD and S&4 are “High® at read, write, row active and precharge, bark D ks selecied.

I BaiAP 15 "High™ af row precharge, BAo and 5441 16 lgnored and al banks are selecied.

n

. During b
Anather

urst read or writz wih aubo precharge, new read'wrife command can nod be IsEued.
bank readswrize command car be lssued after the end of burst,

Mew row active of the assaclated bank canm be lssued at tre after the end of burst.

. Burs? siop command ks valkd a7 every burst length.

7. DQM sampied at positive going esge of 3 CLK and masks the data-in 3t the very CLE (Wrile DQM latency Is 0),
bui makes HI-Z siate the daia-out of 2 CLK cycles after. {Read DQM lency Is 2)

S
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M36653323CT0 PC133 Unbuffered DIMM

PACKAGE DIMENSIONS

UnEs - Inches (MIBmeters)

5.250
(1333501 1.08% -
1118 5,014 (1.281
{3,000 {127.3501 |
R 0075
! A IR Z00m
I &
| assTzoone
| 4 (4.000 £ 0.0
& g uls K
-z 2|8 . ] g 2
=l 1 i . ] = e
P |afr e vz 5|z
A1EDAE0.004 - - = |
. N (=10 =]
{3.0OO01A £ 0.100) 5 350) 6 350 =1k
(=10 o]
0.350 . {40 . 2933 =
(5.3 A5 [35.8301 =481}
[11.4301
4,550 N
(115571

4.1 50 Max

{381 Max)

IO .~ AT . T Iy -, 1
- - : 'E
=5
. - 2|8
_ o = |
[l 0.050 £ 0.003s
| fg2AS0 2 02023
(1.27T0 2 0.4
. | T
1.250 1,320 §|& )
. 16.250] : | 2Em 'g_ E 1+ 000 £ 0.050]
3 1 o | e
.'I'H. [ -u-l
[ 2.122=0095 | [ @123fa.008 " .00 +0.008
H 2425201425 {3,425 £ 0.125) ! : 'm
T ' — 1] r
1,075+ 0308 ! 1075+ [.004 ' ' d.gsn
(20002 0.10T) ] 20000100} (1.270n
Datall & Catall B Detall C

Tolerancas | = O05{.13) unless oirerwise spechied

The used device |5 16K xE STRAM, TZOP
SORAM Part Mo. | K452808220-TCTS
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