M36653323CT0 PC133 Unbuffered DIMM

M36653323CT0 SDRAM DIMM
32MxE4 SDRAM DIMM bazed on 16MxE, 4Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD

GEMERAL DESCRIFTION FEATURE

Tne Samsung M36652323CTC 15 a 32M bt x 64 Synchronous . Partormanse range
Dynamic RAM high densily memory module The Samsing
MIEG333ZICTD conslsts of skkeen CMOE 16W x 3 bR with
dnanks Synchronous DRAMS In TSO2-1 400mil package and a
7K EEPROM In 3-pin TSSOP package on 3 163-pin glass-epoxy
Eubsirate. Two 0107 decoupling capachors are mountzd on fhe
printed cireul board In paraliel for each SORAKN.

The M3SE33323CTD I & Dual In-ine KMemary Kaodule and |5 Fingle 3.3V = 0.2V power sLEplY

Insended for mounding Intz 168-pin edge connactor societs. WR3 cycle with address key programs

Synchronous design aliows precise cycle contral with the use of Latency (AccRes from calumn acdress]

Bysiem clock. /D fransacilens are possible on every cloct oycle. Burst iengin (1. 2, £, & & Ful page)

Range of operating frequencies, programmable |sencies allows Data scrambie (Sequential & inzerleave)

the same device to be useful for @ varety of Righ bandwidsh, high AlinpLis are sampizd al ihe positive going 2age of i

performance memory system applications. Bys:Em Chack
Serlal presance detect with EEPROM

PCE : Helght {1,375ml), double sided component

Part Mo Miax Frag. (Spesd)
MAGEE3I2SCTO-CTS PC133@CL & PCIDOECLS

Burs: mode l:IFl'ErEﬂl:lf'
BUin & SEF refresh capabillty (4096 Cyces/S4ms)
LVTTL compatible inpuis and cufputs

PIN CONFIGURATIONS (Front side/back side) PIN NAMES

Pin Front [Pin Front |(PIm Front |Pin Back |Pin Back |(Pin Back Pin Hama Function
Wss |20 Dami1 |57 Dois |35 vss |113 Dams|i21 Daso A0~ AT ADAress INput (MuRiplexed)
Dl |30 TS0 |58 Dmis |86 Dosz|iis CE |14z Dast BAD -~ 3AT | Sewec bank

[ ou 589 WDD |37 DQ32 |15 RAS |142 VoD 0ol ~ Dasd | Data Inputioutput
60 DO20 |83 D034 (116 Wes |144 DOSZ CLKD ~ CLE3 | Clock input

&1 HC |39 DQ3s|117 A1 |145 KC
CKED ~ CKE1 | Clock enable Imput

[=3- JENI- T N T
[w )}
%)
ol
u
]

Weg
AD
Voo | 34 AZ 62 "VWRSF (30 Voo |118 A3 |146 “WREF
Ad
AB
AS

o4 | 35 63 CKE1 |31 Da36|119 5 |147 NG C50 ~ €53 Chip setect Input
Des | 36 64 Was |92 DOQ37 (120 AT |14 V=3 RAS Row adorees strobe
oaE | 37 65 D@21 (93 D@36 (121 A3 |14e Dosd TAS Collmn 3007ess Slrobe

10 D@7 | 36 A10MAR |66 D@22 |94 Dose |122 SA0 [150 DS54 —

11 D@3 |3 BA1 |67 D@23 |95 Dodo 123 A11 [151 D@55 WE Write enable

12 wss |40 woo (6% wes |95 wes |12¢ woo (152 wes DoKT~T D@

13 D@3 |41 Woo |63 D@24 |37 Do41 |125 CLK1 [153 DosSe i Sower supply (3.2V)

14 DOI0| 42 CLEOD |70 D@25 |38 Dod4z 128 "A12 |154 Dosv

15 DO11|42 WVes |71 DO26 |99 D43 127 ves |155 Dase Va3 Ground

16 D@1z 44 DU |72 pe27 |100 DQ44 (125 CHED (156 Dase "WREF PoWer supply far reference

17 D@13 |45 ©s2 (73 woo (101 Dog4s |18 ©EF (157 oo 208 Seral data Ii0

18 woo | 46 DaoM2 |74 D@28 (102 voo |130 DoME|158 Doso vy P——

19 Do14 | 47 DaM3 | 75 D@29 (103 Dode 131 DomT|ise Dasd -

0 D@15 46  COU |76 D@30 (104 Do4T |132 "A13 |160 Das? SAD~ 2 ACdress in SEPROM

21 "CBO |48 Woo |77 D@31 (105 "CB4 |133 voo |161 D& WP Witz proieciion

22 *CcB1|5 wC (78 wes (106 "CBS |13 WC [182 Ve oU Donl uss

23 wWss |51 KC |79 CLKZ (107 wes |135 NG |63 CLKZ e Mo connesion

24 HZ 52 "CBZ | &D HC |1 MNC |136 *"CBG |164 KC
25 HZ 53 "CB3 | &1 WP |1 MNC |137 *"CHB7 |165 ""3Ad - These pins are not wsed i nis module
26 wop |54 wss (B2 TBDA (110 MDD |133  wes |16 TSAI *#* These pins snould be MG In e :-',-:Izm.
77 WE |55 DOi6 [E3 ==3CL|111 TAS 133 Do43 (167 —za2 iy

28 DOMD| 56 DQ17 |64 VoD (112 DOM4 | 140 D45 |16 Voo

SAMSUNG ELECTROMCE CO., Lid. reserves e nght b0 change produtls and specilcaiions wiliowr nonce.
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M36653323CT0

PC133 Unbuffered DIMM

PIN CONFIGURATION DESCRIPTION

Pin Hame Input Funcilon

CLK Sysfam clock Active or the poskive going edge to sampie 3l Inpuss.

= Disables or enables device DFE[-E'.H.}FI bj' rnasl.hg ar E'I'IED"'IQ all ||'|F||.||5 ‘EI{?’EFI

£s Ehip seiect CLK, CKE and DGM.
KMasks -Ej'Et‘ErTI clock o reaze DP’EIE“DI'I Trom the next dock {:j‘lﬂE.
CKE should be enabled 37 leas ang {!'!|'E|E |:-rl:|r b2 naw command.

EKE Clack enable Disable Inpué buTers for power down In standby.
CKE should be enabled 1CLK+sa prior to vaild command.
Rowicolumn addressas are rnulﬂpbe::e-:l on the same |:In5.

AD~ATT | Address ROW A0dress - RAD ~ RAT1, COMMN a0dress - CAD ~ CAS

. _ Selects bank ‘o be actlvaled 'ﬂLI”I'Ig row ackdress [atch ime.

BAD~BAT | Bank seiect sadress Selects bank "or read/wrile during column acdress latch fime.

E Row address strobe Latches row addresses on the FEIE"]'l'E gl:l||'|g El:l'gE of the CLEKE wkh RAS low.
Enables row acoess & FIT-ED"'IETQE.

_— Latches column addresses on the FI[FE-"WE' g{“l’lg E‘{IQE' of the CLE with CAS low.

€ M aodress & Enables column acc2Es.
— Enabies Wrke operasion ard row precharge.
Wiz Wiile enabie La‘ches data in staring rom CAS, WE acihve.
] o Makes data cutput H-Z, taHz after the ciock and masks the output.
COMD ~7 | Data Inpuratput mask Biocks data Input when DQM active. {Syte masing)
oo ~ 53 Datz npuriourpm! Data Inputsiousputs arz mullplexed on the 5ame pins.
] WP pin Is connected to Vs through 4750 Reslstor,

w Wrile prafeciian When WP s “nigh”, EEFROM Programming will be InhibAed and the entire mamony wil
De wriie-prosecied

VooWas Power suppiyigroumd Power and ground for the Input buffers and he core legle.
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M36653323CTO PC133 Unbuffered DIMM
FUMCTIOMAL BLOCK DIAGRAM
Cs1
CE0 ¢ T !
DO ¢ 1 ! ) Dk - y { 1
OGM S DOM CE DoM CE OGM S
Dad — Da0 oan D3z — Dad DE0
Dl — oed oai 0OQ33 — Da 331
Do2e— D@2 ug 0Qz  us 0o — Doz e D@2 Uiz
DQ3 — D05 oo3 0Q3s — DE3 D@
D4 — Do ood D36 — DO oQd
oS5 — 005 oas CQ3T -—| Das 0as
Das —| Da6 DO6 D36 «— DO D36
Dar — DaEy | DT 0Q38— DaT7 EFg
DGk o T I )} | DEKE T I 1 |
oaM CE oaM CE DaM CE oDOM CS
D@8 — oan oan DO —| DGO can
D@3 — Do oot D4 «— DG oo
10— Q2 1 ooz ] Doz — DiG2 1] ooz a2
D@11 —| Da3 oo3 Do43 —| DGa Co3
D@12 —| Doy ood D44 -— DG4 el
D@13 —| Das oas D45 — DGE oas
014 — DO DaE DQ46 —] DoE Da6
D@1s —| Da7 | oar DT — DG7 oay
53 -
Ca2 T 1
DQKZ o T , ] DOIME « T i 1
DaM .S DaM CF DM CE DaM C5
DQ16—| Do Dol D48 — DQD ool
0Q17T «— Dad oo D249 —| DG o
Q16— DQ2 uz ooz u4a DiEE0 — DEZ UE Oo2 yia
CQ1e —| Do3 D3 D@51 — DE3 D3
DQ20— Do Dad D@52 — DG4 Do
D21 —| DOs Das DEss — DS Das
DO2E —| Do& DQE DEsd — DGE D&
DQz3 — DaT | D7 D@Es — OaT | DT
DEM3 ¢ " { | [ DEMT « ' [ . [
DaM C3 DaK C3 JaM  CE DoM C3
D24 — Dl (ale DEss — oo oai
025 — D D@t DEST — D@1 Do
D326 «— D2 us D2 [IEE] DS o— D32 us Da2  wye
D27 — D3 D3 D@59 — 033 Do
DQ2E — DY D24 D@60 — D04 Do
DQ2s — DaE Do DEE1 —] Das oas
D@3l — DQE D2 D@62 — DQ6 DG
D@31 — Da7 | DG7 D@63 — DaT | D@7
Al ~ AN, BAD & 15— SDRAM U0 ~ 1S Serial PO
RAS (—— SORAM UG~ U1S Voo sCL— T S0A
J’ Al A1 A2 [y=WP
TA3 (— SDRAN UD~ U1S L ] = 47KD
WE —— SORAM UG ~ U1S < 10K SAD SA1SAZ L
CHED -— SDRAM UD -~ UT EHE1*'~l—I- SORAM U3 ~ 1S
WO U2
b 100 |
N o—— 40— Every DEpin of SDRAM UdsIeuT
: v Dap CLEBAZE
Uarardinu
Yoo T ’ VAT U415
A, Two |:|.1L=|:EFEDWZII'E - '
T T pereach SCRAM 03l SDRAM: 3'-3'F'F$
WES © ' p
@ REV. 0.1 July. 2000
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M36653323CT0O PC133 Unbuffered DIMM

ABSOLUTE MAXIMUM RATINGS

Paramater Symieol Valua Uit
violtage on any pir relative to Vs Vi, WiouT 10~ 45 v
Woltage on Veo supply rziative to Vss WoE, VoD AL~ 46 W
Siorage temperaiure TsT3 -55 ~ 4150 "
Power dissipation PC 16 W
Short circult cumrert (e =1 mA

Hote © permarent device damage may goour IF "ASS0LUTE MAXIMUK RATINGS™ are exceedad.
Functional operation should be restricied o recommeandad operating condiion.
Exposure to higher tham recommenrded vollage for extended perlodes of ime could afect device rellabiity.

DC OPERATING CONMTIONS AND CHARACTERISTICS
Azcommended sperading condislens {Voliage refersnced 1o Vas = 0V, Ta = [ b 70°C)

Paramater Bymibol Min Typ Max Linil Mobe
Supply vollage Voo, Voo 30 33 26
Inpu? loglc nigh volage WiH 20 3.0 Wooo+l3 W 1
Inpus logle low voEage WiL 03 0 C.8 W 2
Cutput logle high woltage WVioH 2.4 - - W o = -2
Cutput logle low voltage Wi, - - o4 W oL = 2
Input leatage curreni L -0 - i U 3

Nota @ 1. WiH (max) = 5.6V AC. The oversheot vollage duradien Is < 3ns.
2. ViL (min) = -2.00 AC. The undershoot woltage duration ks < 3ns.
3. Any Input 0V < Vi £ Vooa

Input leakage currents Include HI-Z output leakage for all bl-girecional bulers with Tri-5tate culpLis.

CAPACITANCE (Voo =33y, Ta=23"C, f= 1MHz, VaE" = 1.4 £ 200 M)

Pin Symbeol Min Max LinilE
MOOrESE (AT ~ A11, BAD ~ BA1) Cape 0 &5 pF
FAS. CAS.WE s 70 &5 pe
CKE [CKED ~ CKE1) COHE a5 g5 pe
Clock {CLKD ~ CLE3) CoLK 35 40 pe
CE (C30, C52) Ccs 25 En| p=
DK (DM ~ DOMT) Coou 15 | pE
D (DR ~ DO&3) CouT 10 15 pE

w REV. 0.1 July. 2000
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M36653323CT0 PC133 Unbuffered DIMM

DC CHARACTERISTICS

{Recommended operaling candiior uniess ctherwlse noted, Ta =010 70°C)

Warglon
Parametar Symbod Tesat Condiilon 75 uUnit | Mot
tcC=r5ns | tCC=10ns
COrperating current oo iﬁﬁﬂn'ﬂ 1.200 1,120 ma | 1
{one Bank Aciive) i el :
Pracharge standby cumrentin Iccz® | CHE £ Wiumax), toc = 16ns 16 mA
power-down mooe locaPS | CKE & CLK £ Viumax), foo = = 18
ooy | CXE 2 Vikgmin), TS = Vikimin), foc = 10ns 290
Prechange standby cumentin inpuA signials are changed one Ame during 200s -
MIZN POWET-QORN mode ecas | CXE 2 VIHmIn), CLE £ Vi jmay), toc = = 112
inpuA signals are siable
#ctive siandby current in lcca? | OXE = viumax), toc = 10ns &l -
power-gown moos locaPS | CXE & CLK < Viuman), foc = = 80
_ iccay | CXE 2 ViH(min), TF = Vikmin, foc = 10ns 430 A
#ctive slandby current in Input signals are charged one fime during 20ns
Man Fll:ll'l'E'r'ljD'ﬁ'ﬂ made
{One bank acive) o ﬁ;aaﬁ;’l:a[lr; I:|]';a I.'S::_E-EI:.; WViL{mas], tos = = 370 A
i =0 mA
.;Gﬂll:.ﬁ-:aii ﬁdﬁ.ﬂm oo zggﬁk?ﬂwmeu 1440 1.240 mA |1
ioop = 2CLKS
Refresh cument Icos |tz toming 2,000 1,820 ma | 2
Self refresh current iccs | CKE <02V 24 ma,

Hotes | 1. Measured with cutputs open.
2. Refresh pericd 15 62ms.
3. Unkess olherwlse noficed, Input swirg level 15 CHOSHAIL=VOoSVESS).

@ REV. 0.1 July. 2000
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M36653323CT0 PC133 Unbuffered DIMM

AC OPERATING TEST CONDITIONS jvoo = 3.3V 2 0.3, Ta = C to 7O°C)

Paramatar Walua Unit
AT Input levels {VIRAI 2.40.4 v
Inipus iming measuremant referencs evel 14 v
Input rise and fall fime trif = 151 s
Output fiming maasuremens re’erance level 14 v
Cutput load conditian Sze Flg. 2
]. 33y Jr LT I
< 12000 j.:-i SC0
[ WoH(OD) = 24V, IoH = -2mA .
[ ——————— i — = - - - = =
Sutput I l VoL {DC) = 0.4V, oL = 2mA Cutput o— Z0 = 00
= = C
ETan © SOp sapF
- |
Frran SESE S AR
[Fig. 1} D ovipat lead dreul (Fig. 2 AC owput lad dreal

OPERATING AC PARAMETER
{AC operaling condltiens unless ctherwise noted)

Varslon
Parametar Symibol -5 Linil Hote

toCc=7.5ne tCcCc=1one

Ruow aclve (o row active I}E|Ej' tﬁﬂﬂlﬂ“ﬂ:l 13 20 na 1

FAS o CAS delay tRoo{ming 20 20 ns 1

Row precharge fime {RF{mln | 20 ns 1

Row active fime Tmasimin) 4 = i :
tRas{man) 100 us

Row cysle ime tRomin} EE 0 ns 1

Last data In to row prechargs tRoLimin} 2 CLK 2

Last data Ir lo Active delay oL (minj 2CLK = 205 -

Last data In to new col. adoress delay toowiming 1 CLK

Last data In to burst siop By (minj 1 CLK

Col. agdress 1o col. address {IE|H}' I:-:hcmrnln] 1 CLE 3

Number of valld l:IL1PU'. daia ChS Iater{:jl_:l = eg 4

CAS latency=2 -

MotB8 : 4 The minimum numter of clock cycies |5 defermined by dividing the minimum tme required with clock eycle tme
and then rounding off to the next higher Integer.
2. Mirimum delay |s reguired io complete writs.
3. Al parts alow every cycle column address change.
4.In case of row precharge Infemupt, auto prechargs and read burs? stop.

@ REV. 0.7 July. 2000
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M36653323CTO PC133 Unbuffered DIMM

AC CHARACTERISTICS |AC operating condifions urkess cirerwlse noled)
REFER TG THE INDIVIDUAL COMPOMNENET, NOT THE WHOLE MODULE.

75
Parametar Symisol tCC=7.5ne too=1one Uit Hiots
Min Max Min Max
CL® cycle ime CAS latency=3 L) 7.5 1000 1D 100D & 1
CLE %o vald
CAS latency=3 baas - 54 - 6.0 133 1,2
culput delay ¥
Dulput aata CAS latency=3 foH 3.0 a0 s 1.2
hoid ime
CL= high pulse wigih hoH 2.3 3.0 I6 3
CLE low pulse wiith L 2.5 3.0 133 3
Input sedup time tss 1.5 2 ns 3
Input hold tme taH 0.3 1 I6 3
CLE iz culput In Low-Z fsiz 1 1 Mg z
CL¥ fo cutput -
in HLZ CAS latency=3 =1z 54 6.0 &
MHofes

1. Paramztere depend on programmed CAS latency.
2. If clock riging time Is larger than 1ns, (IW2-0.5)ne should be acded to the parameter.
3. Assumed Input ise and fall ime (ir & 57} = 1ns.

If ir & t716 long=r thar 1ns, transient ime compensation should be considersd,

Le., [[ir = T)72-1]ns should be added o the parameser.

@ REV. 0.1 July. 2000
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M36653323CT0

SIMPLIFIED TRUTH TABLE

PC133 Unbuffered DIMM

Command ckeEn | cken | o2 | Ras | cas | we | cem | Bac | asmar A:"“L Hats
Reglstar Mode reglster sel H x L L L L X DOP code 1.2
ALt refresh 3
H L L L | x X
Zpiry L 3
Rerash Salf
resn NERE 3
re Exit L H X ®
H | x X 2
Bank actve & row acdr. H X X W Row address
Auta prechal disabile L Columi 4
Ej;:mdmﬁ P e H X L E L | x W acdwss
Auto precharge enatie 4 ior-dal | 45
Auta prechal disabile L Columi 4
LTL’:?I’I? sddress P e H x L b L L x W acdws
Auto precharge enabie H jpe-dal | 45
Burst stop H X L E H L x x G
Bank szlectan L
Precharge H X L L H L x x
All bars |
- H X X X
Clock Guspend or Eriry H L C ” " ” X X
acive power down
Exit L | X X X x x
H X X x
=piry H L X
NN ERE
Precharge power Gown mode A
H X X x
Exit L | x
L W W W
oM H X W X T
H X x X
ko cperation command H b X X
_|

en

S

Hotes @ 1 op code - Operand code
B~ Act & BAG~ BA1  Program Reys. (@ MRS)
2. MRS can be Issued orly at all banks pracharnge s33%.
& new command can be Esued atier 2 clock oyclkes of MRS,
3. Auto refresh Tunctions are & same a5 CBR refresh of DRAR.
The auizmatical presharge without row precharge command |s meant by “Auto”.
Auin/sel refregh can be Issued only at all banks precharge state.
4. BAD ~ 341 : Bank select addresses.
I* both BAD and BA1 ar2 "Low" at read, wrike, row aciie and precharge, bank & |s selected.
I* both BAD 16 "Low® and 544 Is “High® at read, write, raw acshe and precharge, bank B Is selected.
I* both BAo 16 "High™ and SA1 1s "Low" at read, write, row acihe and precharge, bank C Is selecied.
I* both BAD and 3A4 ar= "High® at raad, write, row active and precharge, kank D k5 selecied.
I* Ba0AP |5 "High" 3t row precharge, BAa and SA1 15 Ignored and all Banks are selecied.

. During burst read or writ wish auto precharge, rew readfwrile command can not be Issued.
&Notner bank readswiie cCOMMAnd Can be lssuad after e and of burst,
Mew row achive of the assoclated bank can be ssued at tRe ater the end of burst.

B. Bursi siop command ks valld % every burst length.

7. DK sampled at positve going 20ge of 3 CLK and masks the data-in 3t the very CLK (Wrile DCM Iatency |5 ),

but makes HI-Z slate the data-out of 2 CLK cycles afer. (Read DOM @Ency 15 2)
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M36653323CTO PC133 Unbuffered DIMM

PACKAGE DIMEMSIONS

LInEs - Inches (MIimaters)

5250
{133.350] poes |
1118 5014 2.8,
(30001 [137.350 |
R 1075
! A (R 2000
I z'
|/ @asTinons
| 4 {4,000 £ 01401
el - I
-2 2|8 , ! 8(8
=M T _I _ _1 S B
O -+ A I T T T T T =
T; A fr e N 5|5
A4EDIATO.004 i . ==
A . [=21=3
/3.000014 + 0.100] T g Elx
(=1
0,360 . 1450 . 2.9=0 =
[5.290) 4z {5.810] B4 51}
(1143070
2550 -
[(115.57]
0. 150 Max
. ) | 3.t Maw
—, T .7 IO i
- g c|F
= (=
. e o |
[l 0.0s0 2 0.0035
—| [¢ 2050 = QL0035
{1.370 0,40
.35 0350 z E
) 6250 ) [ maEm '5_ i [+.000 +0.050}
1 1 o4
ey — ""I
0.133 2 0035 | | n1z3taes : [:’] 0005 +0.008
{2425 2 0.1251 X (342520125 (0200 £ 0 150)
T | — | | o
1,075 + 0004 . | _mo7s+pons 3050
(2000 £ 0. 100) ] 20000100} (1.270
Diatall & Catall B Distall ©

Tokrances | = 005{.13) unless olherwlse speciled

The usad device 15 16KMxE SDRAN, TEOP
SORARN Part Mo, ; K45280832C-TC7S
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