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2GB 256Mx72 DDR2 SDRAM REGISTERED ECC 240 PIN DIMM

Description: The VL393T5663 is a 256M X 72  DDR2  SDRAM  high  density DIMM. This memory module consists of
eighteen CMOS 128MX8 bit with 8 banks DDR2 Synchronous DRAMs in BGA packages, a zero delay PLL
clock in BGA package, and a 2K EEPROM in 8-pin TSSOP package. This module is a 240-pin Dual-In line-
Memory Module and is intended for mounting into a connector socket. Decoupling capacitors are mounted on
the printed circuit board for each DDR2 SDRAM.

Features:

.  240 -pin, dual-in line memory module (DIMM)

.  Fast data transfer rates: PC2-4200, and PC2-3200

.  Supports ECC error detection and correction

.  VDD = VDDQ = 1.8V

.  VDDSPD = 1.7V to 3.6V

.  JEDEC standard 1.8V I/O (SSTL_18 compatible)

.  Differential data strobe (DQS, DQS# ) option

.  Four-bit prefetch architechture

.  DLL aligns DQ and DQS transition with CK

.  Support duplicate output strobe (RDQS/RDQS#)

.  Programmable CAS# Latency (CL): 3, 4

.  Write latency = Read latency - 1 tCK

.  Programmable Burst ; length (4, 8)

.  Adjustable data-output drive strength

.  On-die termination (ODT)

.  Auto & Self refresh,  (8K/64ms refresh)

.  Serial presence detect with EEPROM

.  Gold egde contacts

.  Lead-free RoHS

.  PCB: Height 30mm (1.181”), double sided component

General Information

Order Information:

DRAM DIE (Option)

DRAM MANUFACTURER

S - SAMSUNG

M - MICRON

MODULE SPEED

D5: PC4200 @ CL4

CC: PC3200 @ CL3

VL : Lead-free/RoHS
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Functional Block Diagram

RCS0#
DQS0
DQS0#
DM0/DQS9
NC/DQS9#

DM/
RDQS

NU/
RDQS#

CS# DQS DQS#

DQ0
DQ1
DQ2
DQ3
DQ4
DQ5
DQ6
DQ7

I/O 0
I/O 1
I/O 2
I/O 3
I/O 4
I/O 5
I/O 6
I/O 7

D0

DQS1
DQS1#
DM1/DQS10
NC/DQS10#

DM/
RDQS

DQ8
DQ9
DQ10
DQ11
DQ12
DQ13
DQ14
DQ15

I/O 0
I/O 1
I/O 2
I/O 3
I/O 4
I/O 5
I/O 6
I/O 7

D1

DQS2
DQS2#
DM2/DQS11
NC/DQS11#

DM/
RDQS

DQ16
DQ17
DQ18
DQ19
DQ20
DQ21
DQ22
DQ23

I/O 0
I/O 1
I/O 2
I/O 3
I/O 4
I/O 5
I/O 6
I/O 7

D2

DQS3
DQS3#
DM3/DQS12
NC/DQS12#

DM/
RDQS

DQ24
DQ25
DQ26
DQ27
DQ28
DQ29
DQ30
DQ31

I/O 0
I/O 1
I/O 2
I/O 3
I/O 4
I/O 5
I/O 6
I/O 7

D3

DQS8
DQS8#
DM8/DQS17
NC/DQS17#

DM/
RDQS

CB0
CB1
CB2
CB3
CB4
CB5
CB6
CB7

I/O 0
I/O 1
I/O 2
I/O 3
I/O 4
I/O 5
I/O 6
I/O 7

D8

DQS4
DQS4#
DM4/DQS13
NC/DQS13#

DM/
RDQS

DQ32
DQ33
DQ34
DQ35
DQ36
DQ37
DQ38
DQ39

I/O 0
I/O 1
I/O 2
I/O 3
I/O 4
I/O 5
I/O 6
I/O 7

D4

DQS5
DQS5#
DM5/DQS14
NC/DQS14#

DM/
RDQS

DQ40
DQ41
DQ42
DQ43
DQ44
DQ45
DQ46
DQ47

I/O 0
I/O 1
I/O 2
I/O 3
I/O 4
I/O 5
I/O 6
I/O 7

D5

DQS6
DQS6#
DM6/DQS15
NC/DQS15#

DM/
RDQS

DQ48
DQ49
DQ50
DQ51
DQ52
DQ53
DQ54
DQ55

I/O 0
I/O 1
I/O 2
I/O 3
I/O 4
I/O 5
I/O 6
I/O 7

D6

DQS7
DQS7#
DM7/DQS16
NC/DQS16#

DM/
RDQS

DQ56
DQ57
DQ58
DQ59
DQ60
DQ61
DQ62
DQ63

I/O 0
I/O 1
I/O 2
I/O 3
I/O 4
I/O 5
I/O 6
I/O 7

D7

DM/
RDQS

I/O 0
I/O 1
I/O 2
I/O 3
I/O 4
I/O 5
I/O 6
I/O 7

D9

DM/
RDQS

I/O 0
I/O 1
I/O 2
I/O 3
I/O 4
I/O 5
I/O 6
I/O 7

D10

DM/
RDQS

I/O 0
I/O 1
I/O 2
I/O 3
I/O 4
I/O 5
I/O 6
I/O 7

D11

DM/
RDQS

I/O 0
I/O 1
I/O 2
I/O 3
I/O 4
I/O 5
I/O 6
I/O 7

D12

DM/
RDQS

I/O 0
I/O 1
I/O 2
I/O 3
I/O 4
I/O 5
I/O 6
I/O 7

D17

DM/
RDQS

I/O 0
I/O 1
I/O 2
I/O 3
I/O 4
I/O 5
I/O 6
I/O 7

D13

DM/
RDQS

I/O 0
I/O 1
I/O 2
I/O 3
I/O 4
I/O 5
I/O 6
I/O 7

D14

DM/
RDQS

I/O 0
I/O 1
I/O 2
I/O 3
I/O 4
I/O 5
I/O 6
I/O 7

D15

DM/
RDQS

I/O 0
I/O 1
I/O 2
I/O 3
I/O 4
I/O 5
I/O 6
I/O 7

D16

RCS1#

A0

Serial PD

A1 A2

SA0 SA1 SA2

SCL SDA

VSS D0 - D17

VDD/VDDQ D0 - D17

D0 - D17VREF

VDDSPD Serial PD

WP

Notes!:
1. DQ-to-I/O wiring may be changed per nibble.
2. Unless otherwise noted, resister values are 22 Ohms
3. RS0# and RS1# alternate between the back and front sides of the DIMM

1:2

R

E

G

I

S

T

E

R

RST#

CS1#

BA0-BA2

A0-A13

RAS#

CAS#

WE#

CKE0

CKE1

RESET#**

PCK7**

PCK7#**

RCS1# -> CS# : DDR2 SDRAMs D9-D17

RBA0-RBA2 -> BA0-BA2 : DDR2 SDRAMs D0-D17

RA0-RA13 -> A0-A13 : DDR2 SDRAMs D0-D17

RRAS# -> RAS :# DDR2 SDRAMs D0-D17

RCAS# -> CAS :# DDR2 SDRAMs D0-D17

RWE# ->  WE# : DDR2 SDRAMs D0-D17

RCKE0 -> CKE : DDR2 SDRAMs D0-D8

RCKE1 -> CKE : DDR2 SDRAMs D9-D17

P

L

L

OE

CK0#

CK0

RESET#

PCK0-PCK6, PCK8, PCK9 -> CK : DDR2 SDRAMs D0-D17

PCK0# -> PCK6#, PCK8#, PCK9# -> CK#: DDR2 SDRAMs D0-D17

PCK7 -> CK : Register
PCK7# -> CK# : Register

ODT0

ODT1

RODT0 -> ODT0 : DDR2 SDRAMs D0-D8

RODT1 -> ODT1 : DDR2 SDRAMs D9-D17

CS0# RCS0# -> CS# : DDR2 SDRAMs D0-D8

** RESET#, PCK7 and PCK7# connects to both Registers. Other signals connect to one of two Registers.

                                                              

NU/
RDQS#

CS# DQS DQS# NU/
RDQS#

CS# DQS DQS# NU/
RDQS#

CS# DQS DQS#

NU/
RDQS#

CS# DQS DQS# NU/
RDQS#

CS# DQS DQS# NU/
RDQS#

CS# DQS DQS# NU/
RDQS#

CS# DQS DQS#

NU/
RDQS#

CS# DQS DQS# NU/
RDQS#

CS# DQS DQS# NU/
RDQS#

CS# DQS DQS# NU/
RDQS#

CS# DQS DQS#

NU/
RDQS#

CS# DQS DQS# NU/
RDQS#

CS# DQS DQS# NU/
RDQS#

CS# DQS DQS# NU/
RDQS#

CS# DQS DQS#

NU/
RDQS#

CS# DQS DQS# NU/
RDQS#

CS# DQS DQS#



Product Specifications

REV:    1.1PART NO:

 

VL393T5663-D5/CC

PAGE  4  OF  10

Virtium Technology, Inc.  30052 Tomas, Rancho Santa Margarita, CA 92688

Tel: 949-888-2444  Fax: 949-888-2445

sgnitaRmumixaMetulosbA

lobmyS retemaraP NIM XAM tinU

V DD VnoegatloV DD Votevitalernip SS 0.1- 3.2 V

V QDD VnoegatloV QDD Votevitalernip SS 5.0- 3.2 V

V LDD VnoegatloV LDD Votevitalernip SS 5.0- 3.2 V

V NI V, TUO VotevitalernipynanoegatloV SS 5.0- 3.2 V

T GTS erutarepmetegarotS 55- 001 0C

T ESAC erutarepmeteutarepmeTgnitarepoeciveD 0 58 0C

IL

tupniynA;tnerrucegakaeltupnI

tupniFERV;DDV<NIV<V0

rednutonsniprehtO;V59.0<NIV<V0

V0=tset

,sserddA/dnammoC

#EW,#SAC,#SAR

EKC,#SC

#KC,KC

MD

5- 5 Au

I ZO

;tnerrucegakaeltupuO

TDOdnasQD;QDDV<TUOV<V0

elbasidera

#SQD,SQD,QD 01- 01 Au

I FERV levelFERVdilaV=FERV;tnerrucegakaelFERV 63- 63 Au

snoitidnoCgnitarepOCD
SSVotdecnerefersegatlovllA

retemaraP lobmyS niM lacipyT xaM tinU setoN

egatlovylppuS V DD 7.1 8.1 9.1 V 1

egatlovylppuSO/I V QDD 7.1 8.1 9.1 V 4

egatlovylppuSLDDV LDDV 7.1 8.1 9.1 V 4

egatlovecnerefeRO/I FERV QDDVx94.0 QDDVx05.0 QDDVx15.0 V 2

egatlovnoitanimreTO/I TTV 40.0-FERV FERV FERV + 40.0 V 3

.DDVotlauqeronahtsselebtsumQDDV.rehtohcaekcarttsumQDDVDDV.1:setoN

-ot-kaeP.emasehtfolevelCDehtnisnoitairavkcartotdnaecivedgnittimsnartehtfo2/QDDVlauqeotdetcepxesiFERV.2

2-/+deecxetonyamFERVnoesionCAkaep-ot-kaeP.eulavCDehtfotnecrep1-/+ddecxetonyamFERVnoesionkaep

.roticapacssapybFERVtseraenehttanekatebotsitnemerusaemsihT.FERVfotnecrep

lauqetesebotdetcepxesi,srotsisernoitanimretlangisrofylppusmetsysasiTTV.ecivedehtotyltceriddeilppatonsiTTV.3

.FERVfolevelCDehtnisnoitairavkcarttsumdnaFERVot

.DDVhtiwkcartLDDV;DDVhtiwskcartQDDV.4



Product Specifications

REV:    1.1PART NO:

 

VL393T5663-D5/CC

PAGE  5  OF  10

Virtium Technology, Inc.  30052 Tomas, Rancho Santa Margarita, CA 92688

Tel: 949-888-2444  Fax: 949-888-2445

ecnaticapaCtuptuO/tupnI
52=AT 0 zHM001=f,C

retemaraP lobmyS niM xaM tinU

)#EW,#SAC,#SAR,2AB~0AB,31A~0A(ecnaticapactupnI 1NIC 22 04 Fp

)1TDO,0TDO(,)1EKC,0EKC(ecnaticapactupnI 2NIC 31 22 Fp

)#1SC,#0SC(ecnaticapactupnI 3NIC 31 22 Fp

)#0KC,0KC(ecnaticapactupnI 4NIC 6 7 Fp

)71SQD~0SQD(,)8MD~0MD(ecnaticapactupnI 5NIC 9 21 Fp

)7BC~0BC(,)36QD~0QD(ecnaticapactupnI 1TUOC 9 21 Fp

leveLcigoLCDtupnI
SSVotdecnerefersegatlovllA

retemaraP lobmyS niM xaM tinU

egatloV)1cigoL(hgiHtupnI )CD(HIV 521.0+FERV 003.0+QDDV V

egatloV)0cigoL(woLtupnI )CD(LIV 003.0- 521.0-FERV V

leveLcigoLCAtupnI
SSVotdecnerefersegatlovllA

retemaraP lobmyS niM xaM tinU

egatloV)1cigoL(hgiHtupnICA )CA(HIV 052.0+FERV - V

egatloV)0cigoL(woLtupnICA )CA(LIV - 052.0-FERV V

noitidnoCerutarepmeTgnitarepO

retemaraP lobmyS gnitaR stinU setoN

erutarepmetgnitarepO REPOT 58ot0 0C 2,1

:setoN

,snoitidnoctnemerusaemehtroF.MARDehtfoedispot/retnecehtnoerutarepmetecafrusesacehtsierutarepmetgnitarepO.1

2.15DSEJCEDEJotreferesaelp

58-0tA.2 0 .detroppuseblliwnoitacificepsMARDlla,egnarerutarepmetnoitarepo,C



Product Specifications

REV:    1.1PART NO:

 

VL393T5663-D5/CC

PAGE  6  OF  10

Virtium Technology, Inc.  30052 Tomas, Rancho Santa Margarita, CA 92688

Tel: 949-888-2444  Fax: 949-888-2445

noitacificepSDDI

noitidnoC lobmyS 5D- CC- tinU

egrahcerp-evitcaknabenognitarepO ;

t
KC

t=
)DDI(KC

t;
CR

t=
)DDI(CR

t;
SAR

t=
;)DDI(NIMSAR

dilavneewtebHGIHsi#SC,HGIHsiEKC

GNIHCTIWSerastupnisubataD;GNIHCTIWSerastupnisubsserddA;sdnammoc

*0DDI 3731 8231 Am

egrahcerp-daer-evitcaknabenognitarepO ;

t;)DDI(LC=LC;4=LB;Am0=TUOI
KC

t=
)DDI(KC

t;
CR

t=
)DDI(CR

t;
SAR

t=
;)DDI(NIMSAR

,HGIHsiEKC

subataD;GNIHCTIWSerastupnisubsserddA;sdnammocdilavneewtebHGIHsi#SC

.W4DDIsasemassinrettapataD;GNIHCTIWSerastupni

*1DDI 3641 8141 Am

tnerrucnwod-rewopegrahcerP ;

t;eldisknabllA
KC

t=
)DDI(KC

;ELBATSerastupnisubsserddadnalortnocrehtO;WOLsiEKC;

GNITAOLFerastupnisubataD

**P2DDI 617 617 Am

tnerrucybdnatsetiuqegrahcerP ;

t;eldisknabllA
KC

t=
)DDI(KC

stupnisubsserddadnalortnocrehtO;HGIHsi#SC;HGIHsiEKC;

GNITAOLFerastupnisubataD;ELBATSera

**Q2DDI 0311 0311 Am

tnerrucybdnatsegrahcerP ;

t;eldisknabllA
KC

t=
)DDI(KC

stupnisubsserddadnalortnocrehtO;HGIHsi#SC;HGIHsiEKC;

.GNIHCTIWSerastupnisubataD;ELBATSera

**N2DDI 0221 0221 Am

tnerrucnwod-rewopevitcA ;

t;neposknabllA
KC

t=
)DDI(KC

lortnocrehtO;WOLsiEKC;

stupnisubataD;ELBATSerastupnisubsserddadna

.GNITAOLFera

Am0=)21(SRMtixENDPtsaF

**P3DDI

059 059 Am

Am1=)21(SRMtixENDPwolS 617 617 Am

tnerrucybdnatsevitcA ;

t;neposknabllA
KC

t=
)DDI(KC

t;
CR

t=
)DDI(CR

t;
SAR

t=
))DDI(NIMSAR

neewtebHGIHsi#SC,HGIHsiEKC;

erastupnisubataD;GNIHCTIWSerastupnisubsserddadnalortnocrehtO;sdnammocdilav

.GNIHCTIWS

**N3DDI 0131 0131 Am

tnerrucetirwtsrubgnitarepO ;

t;0=LA;)DDI(LC=LC;4=LB;setirwtsrubsuounitnoC;neposknabllA
KC

t=
)DDI(KC
;

t
SAR

t=
)DDI(XAMSAR

t;
PR

t=
)DDI(PR

sserddA;sdnammocdilavneewtebHGIHsi#SC,HGIHsiEKC;

.GNIHCTIWSerastupnisubataD;GNIHCTIWSerastupnisub

*W4DDI 8771 3461 Am

tnerrucdaertsrubgnitarepO ;

;0=LA;)DDI(LC=LC;4=LB;Am0=TUOI;sdaertsrubsuounitnoC;neposknabllA

t
KC

t=
)DDI(KC

t;
SAR

t=
)DDI(XAMSAR

t;
PR

t=
)DDI(PR

dilavneewtebHGIHsi#SC,HGIHsiEKC;

.W4DDIsaemassinrettapataD;GNIHCTIWSerastupnisubsserddA;sdnammoc

*R4DDI 8771 3461 Am

;tnerruchserferotuatsruB

t
KC

t=
)DDI(KC

tyrevetadnammochserfeR;
)DDI(CFR

neewtebHGIHsi#SC;HGIHsiEKC;lavretni

stupnisubataD;GNIHCTIWSerastupnisubsserddadnalortnocrehtO;sdnammocdilav

.GNIHCTIWSera

**5DDI 0734 0824 Am

;tnerruchserferfleS

EKC;V0ta#KCdnaKC < dnalortnocrehtO;V2.0

erastupnisubataD;GNITAOLFerastupnisubsserdda

.GNITAOLF

lamroN **6DDI 081 081 Am

;tnerucdaerevaelretniknabgnitarepO

t=LA;)DDI(LC=LC;4=LB;Am0=TUOI;sdaergnivaelretniknabllA
)DDI(DCR

t*1-
)DDI(KC
;

t
KC

t=
)DDI(KC

t;
CR

t=
)DDI(CR

t;
DRR

t=
)DDI(DRR

t;
DCR

t*1=
)DDI(KC

neewtebHGIHsi#SC;HGIHsiEKC;

erastupnisubataD;sTCELESEDgnirudELBATSerastupnisubsserddA;sdnammocdilav

.GNIHCTIWS
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C
lo
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k

D
a
ta

D
a

ta
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tr
o

b
e

snoitacificepS&sretemaraPgnimmiTCA

retemaraP lobmyS

5D- CC-

niM xaM niM xaM tinU

emitelcyckcolC

4=LC t
KC

)4( 057,3 000,8 000,5 000,8 sp

3=LC t
KC

)3( 000,5 000,8 000,5 000,8 sp

htdiwlevel-hgihKC t
HC

54.0 55.0 54.0 55.0 t
KC

htdiwlevel-wolKC t
LC

54.0 55.0 54.0 55.0 t
KC

doirepkcolcflaH t
PH

NIM

t(
,HC
t

LC
)

NIM

t(
,HC
t

LC
)

sp

rettijkcolC t
TIJ

521- 521 521- 521 sp

#KC/KCmorfemitsseccatuptuoQD t
CA

005- 005+ 006- 006+ sp

#KC/KCmorfwodniwecnadepmihgihtuo-ataD t
ZH

t
)XAM(CA

t
)XAM(CA

sp

#KC/KCmorfwodniwecnadepmi-woltuo-ataD t
ZL

t
)NIM(CA

t
)XAM(CA

t
)NIM(CA

t
)XAM(CA

sp

SQDotevitaleremitputestupniMDdnaQD t
SD

001 051

SQDotevitaleremitdlohtupniMDdnaQD t
HD

522 572

)tupnihcaerof(htdiwesluptupniMDdnaQD t
WPID

53.0 53.0 t
KC

rotcafweksdlohataD t
SHQ

004 054 sp

,dilavnonogotQDtsrifotSQD,dlohSQD–QD

sseccarep
t
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t

-PH
t

SHQ
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-PH
t
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)WVD(wodniwtuptuodilavataD t
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t
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t

QSQD
t

-HQ
t

QSQD
sn

htdiwesluphgihtupniSQD t
HSQD

53.0 53.0 t
KC

htdiweslupwoltupniSQD t
LSQD

53.0 53.0 t
KC

#KC/KCmorfemitsseccatuptuoSQD t
KCSQD

054- 054+ 005- 005+ sp

emitputes–gnisirKCotegdegnillafSQD t
SSD

2.0 2.0 t
KC

emitdloh–gnisirKCmorfegdegnillafSQD t
HSD

2.0 2.0 t
KC

,puorgrep,dilavQDtsalotSQD,weksQD–SQD

sseccarep
t

QSQD
003 053 sp

elbmaerpdaerSQD t
ERPR

9.0 1.1 9.0 1.1 t
KC

elbmatsopdaerSQD t
TSPR

4.0 6.0 4.0 6.0 t
KC

emitputeselbmaerpetirwSQD t
SERPW

0 0 sp

elbmaerpetirwSQD t
ERPW

52.0 52.0 t
KC

elbmatsopetirwSQD t
TSPW

4.0 6.0 4.0 6.0 t
KC

noitisnartgnihctalSQDtsrifotdnammocetirW t
SSQD

52.0-LW 52.0+LW 52.0-LW 52.0+LW t
KC
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HI

573 574 sp

yaleddnammoc#SACot#SAC t
DCC

2 2 sp

dnammoc)knabemas(EVITCAotEVITCA t
CR

06 56 sn

dnammocbknabEVITCAotaknabEVITCA t
DRR

5.7 5.7 sn

yaledETIRWroDAERotEVITCA t
DCR

51 51 sn

doirepetavitcAknaBruoF t
WAF

5.73 5.73 5.73 5.73 sn

dnammocEGRAHCERPotEVITCA t
SAR

04 000,07 04 000,07 sn

yaleddnammocegrahcerpotDAERlanretnI t
PTR

5.7 5.7 sn

emityrevoceretirW t
RW

51 51 sn

emitegrahcerp+yrevoceretirwegrahcerpotuA t
LAD

t
+RW
t

PR
t

+RW
t
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sn

yaleddnammocDAERotETIRWlanretnI t
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t
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t
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t
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ytniatrecnu#KC,KCotwolEKC t
YALED

t
SI

t+
KC

t+
HI

t
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t
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t
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)NIM(CFR
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DAERothserferflestixE t
DRSX

002 002 t
KC

ecnerefergnimithserferflestixE t
RXSI

t
SI

t
SI

sp

yaledno-nrutTDO t
DNOA

2 2 2 2 t
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no-nrutTDO t
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t
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t
)XAM(CA
+
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t

)NIM(CA

t
)XAM(CA
+
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sp
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)NIM(CA

t
)XAM(CA
+
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t
)XAM(CA
+
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t
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t
)NIM(CA
+
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+

t
)XAM(CA
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sp

)edomnwod-rewop(ffo-nrutTDO t
DPFOA

t
)NIM(CA
+

0002
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KC

+

t
)XAM(CA

0001
0001+

t
)NIM(CA
+

0002

tx2
KC

+

t
)XAM(CA

0001

sp

ycnetalyrtnenwod-rewopotTDO t
DPNA

3 3 t
KC

ycnetaltixenwod-rewopTDO t
DPXA

8 8 t
KC

,dnammocDAERotnwod-rewopevitcatixE

]0=21tib[RM
t

DRAX
2 2 t

KC

,dnammocDAERotnwod-rewopevitcatixE

]1=21tib[RM
t

SDRAX
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KC

DAER-nonynaotnwod-rewopegrahcerptixE
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t
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2 2 t
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Package Dimensions

30.00

PIN 1

17.80

TYP.

5.00 TYP.

123.00

TYP.

4.00 +/- 0.10  (4X)

PIN 120

FRONT VIEW

 133.35

63.00
TYP.

55.00

TYP.

10.00
TYP.

BACK VIEW

PIN 240 PIN 121

3.95

MAX

1.50

3.00  (4X)
TYP.

5.175  (2X)
TYP.

NOTE:

3.80

TYP.

TYP.

All dimensions are in millimeters with tolerance +/- 0.13mm unless otherwise specified.

+ 0.50

 - 0.15

1.27 +/- 0.10

1.00 0.80
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