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

1GB 128Mx72 DDR2 SDRAM FULLY BUFFERED ECC 240 PIN DIMM (FBDIMM)

Description: The VL395T2953 is a 128M X 72  DDR2  SDRAM  high  density Fully Buffered DIMM(FBDIMM). This memory
module consists of eighteen CMOS 64MX8 bit with 4 banks DDR2 Synchronous DRAMs in FBGA packages,
an AMB chip in BGA packages, and a 2K EEPROM in 8-pin MLF package. This module is a 240-pin DDR2
Fully Buffered, 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 DDR2 fully buffered, dual-in line memory
   module (FBDIMM)
.  Fast data transfer rates:  PC2-4200, and PC2-5300
.  3.2Gb/s, 4.0Gb/s link transfer rate
.  Supports ECC error detection and correction
.  VDD = VDDQ = 1.8V for DDR2 SDRAM
.  VDDSPD = 1.7V to 3.6V
.  VCC = 1.5V for advance memory buffer (AMB)
.  Buffer interface with high-speed differential point-to-point
   link at 1.5 V
.  Channel error detection & reporting
.  Channel fail over mode support
.  Serial presence detect with EEPROM
.  4 Banks
.  Posted CAS
.  Programmable CAS# Latency (CL): 3, 4, 5
.  Automatic DDR2 DRAM bus and channel calibration
.  MBIST and IBIST Test functions
.  Hot add-on and Hot Remove Capability
.  Transparent mode for DRAM test support
.  Gold edge contacts
.  Lead-free RoHS
.  Supports 950C operation with 2X refresh (tREFI = 7.8us at or
   below 850C; tREFI = 3.9us above 850C)
.  PCB: Height 1195 (mil), double sided component

General Information

Order Information:

DRAM DIE (Option)

DRAM MANUFACTURER
S - SAMSUNG
M - MICRON

MODULE SPEED
E6:  PC2-5300 @ CL5
D5: PC2-4200 @ CL4

VL : Lead-free/RoHS
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Functional Block Diagram
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VDD DDR2 SDRAMs 

VDDSPD Serial PD, AMB

U20

Command, Address and 
Clock signals to DDR2 Channel
U1-U4, U6-U9, U10-U19

Data Input/Output 
signals to DDR2 Channel
U1-U4, U6-U9, U10-U19
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Command, address and clock line terminations

VTT
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Terminators

AMB

DDR2 SDRAMs 

Serial PD, AMB
DDR2 SDRAMs 
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DQS1
DQS1#
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DQS3
DQS3#
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Out to 
control

In from 
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control

Out to 
adj. FBDIMM
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.snoitcnufrefsnartLLPehtybdeledomerasyaledesehtesuacebhtdiwdnab

tey,rellamsarevoderusaemeblliwrettijehttahtdetcepxesitI.lacitcarpmisisdoirep6101revosdrocerrettijesahpfotnemerusaemtceriD.11
01tarettijlatotehtdnaeziselpmas,tnacifingisyllacitsitats 61 .stnenopmocrettijmodnarehtfoamgisehtfoetamitsenamorfdetalopartxeselpmas
.rotarenegkcolcecnerefernodelbaneCCShtiwderusaeM.21

.sretemarapNIM-latoTXRTehtybdenifedsitahttegdubrettijreviecerehtmorfetarapessirebmunsihT.retlifrettijesahpehtretfaderusaemsA.31
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snoitacificepStuptuOrettimsnarTlaitnereffiD

retemaraP lobmyS
seulaV

tinU stnemmoC
NIM XAM

egralrofegatlovtuptuokaep-ot-kaeplaitnereffiD
gniwsegatlov V FFID-XT P-P L_ 009 0031 Vm 1etoN,1QE

ralugerrofegatlovtuptuokaep-ot-kaeplaitnereffiD
gniwsegatlov V FFID-XT P-P R_ 008 - Vm 1etoN,1QE

llamsrofegatlovtuptuokaep-ot-kaeplaitnereffiD
gniwsegatlov V FFID-XT P-P S_ 025 - Vm 1etoN,1QE

egatlovegralrofegatlovtuptuoedocnommocCD
gniws V L_MC-XT - 573 Vm 1etoN,2QE

egatlovllamsrofegatlovtuptuoedocnommocCD
gniws V S_MC-XT 531 082 Vm 2,1etoN,2QE

-rofoitaregatlovtuptuolaitnereffiddezisahpme-eD
sisahpme-edBd5.3 V oitaR-5.3-ED-XT 0.3- 0.4- Bd 4,3,1

-rofoitaregatlovtuptuolaitnereffiddezisahpme-eD
sisahpme-edBd0.6 V oitaR-0.6-ED-XT 0.5- 0.7- Bd 3,2,1

rofegatlovtuptuoedomnommockaep-ot-kaepCA
gniwsegral V CA-MC-XT P-P L- - 09 Vm 5,1etoN,7QE

rofegatlovtuptuoedomnommockaep-ot-kaepCA
gniwsraluger V CA-MC-XT P-P R- - 08 Vm 5,1etoN,7QE

rofegatlovtuptuoedomnommockaep-ot-kaepCA
gniwsllams V CA-MC-XT P-P S- - 07 Vm 5,1etoN,7QE

+CDnoitidnocIEniegatlovdedne-elgnismumixaM
CA V ES-ELDI-XT - 05 Vm 6

+CDnoitidnocIEniegatlovdedne-elgnismumixaM
CA V CD-ES-ELDI-XT - 02 Vm 6

IEniegatlovlaitnereffidkaep-ot-kaepmumixaM
noitidnoc V FFID-ELDI-XT P-P - 04 Vm

-D/+Dno)SSV.t.r.w(egatlovdedne-elgniS V ES-XT 57- 057 Vm 7,1

s/bG0.4dna2.3,htdiweyeXTmuminiM T NIM-eyE-XT 7.0 - IU 8,1

s/bG8.4htdiweyeXTmuminiM T NIM-EYE-XT 8.4 DBT - IU 8,1

s/bG8.4dna2.3,rettijcetsinimretedXTmumixaM T DD-JD-XT - 2.0 IU 9,8,1

s/bG8.4,rettijcitsinimretedXTmumixaM T 8.4-DD-JD-XT - DBT IU 9,8,1

htdiweslupsuoenatnasnI T ESLUP-XT 58.0 - IU 01

emitllaf/esirtuptuoXTlaitnereffiD T ESIR-XT T LLAF-XT 03 09 sp 1etoN,egatlov%08-02

semitllafdnaesirneewtebhctamsiM T HCTAMSIM-FR-XT - 02 sp

ssolnruterlaitnereffiD LR FFID-XTT 8 - Bd 11etoN,zHG4.2-zHG1

ssolnruteredomnommoC LR MC-XT 6 - Bd 11etoN,zHG4.2-zHG1

rednepminoitanimretrettimsnarT R XT 14 55 mhO 21

ecnereffidecnadepmiXT-D/+D R CD-HCTAM-XT - 4 %
deilppaeraseiradnuoB;4QE

woldnahgihotyletarapes
setatsegatlovtuptuo

XTtaweksenalot-enaL L 1WEKS-XT - IU3+001 sp 51,31

XTtaweksenalot-enaL L 2WEKS-XT - IU2=001 sp 51,41
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snoitacificepStupnIrevieveRlaitnereffiD

retemaraP lobmyS
seulaV

tinU stnemmoC
NIM XAM

egralrofegatlovtupnikaep-ot-kaeplaitnereffiD
gniwsegatlov V FFID-XR P-P 071 DBT Vm 1etoN,5QE

noitidnocIEniegatlovdedne-elgnismumixaM V ES-ELDI-XR - 57 Vm 3,2

CD(noitidnocIEniegatlovdedne-elgnismumixaM
)ylno V CD-ES-ELDI-XR - 05 Vm 3,2

IEniegatlovlaitnereffidkaep-ot-kaepmumixaM
noitidnoc V FFID-ELDI-XR P-P - 56 Vm 3

-D/+Dno)SSV.t.r.w(egatlovdedne-elgniS V ES-XR 003- 009 Vm 4

egatlovtupnilaitnereffidkaepeslup-elgniS V ESLUP-FFID-XR 58 - Vm 5,4

slobmystnecajdaneewteboitaredutilpmA V OITAR-JDA-FFID-XR - DBT 6,4

s/bG0.4dna2.3,rorregnimittnerehniXRmumixaM T XAM-JT-XR - 4.0 IU 8,7,4

2.3,rorregnimitcitsinimretedtnerehniXRmumixaM
s/bG8.4dna T 8.4XAM-JT-XR - DBT IU 8,7,4

gnissorcegatlov-orezsahtdiweslup-elgniS V DD-JD-XR - 3.0 IU 9,8,7,4

gnissorclevel-muminimtahtdiweslupelgniS V 8.4-DD-JD-XR - DBT IU 9,8,7,4

emitllaf/esirtupniXRlaitnereffiD T CZ-WP-XR 55.0 - IU 5,4

egatlovtupniedomnommoC T LM-WP-XR 2.0 - IU 5,4

emitllaf/esirtuptuoXRlaitnereffiD T ESIR-XR T LLAF-XR 05 - sp egatlov%08~02

egatlovtupnifoedomnommoC V MC-XR 021 004 Vm 01,1etoN,6QE

egatlovtupnifoedomnommockaep-ot-kaepCA V CA-MC-XR P-P - 072 Vm 1etoN,7QE

VfooitaR CA-MC-XR P-P Vmuminimot FFID-XR P-P V POTAR-HE-MC-XR - 54 % 11

ssolnruterlaitnereffiD LR FFID-XR 9 - Bd 21etoN,zHG4.2-zHG1

ssolnruteredomnommoC LR MC-XR 6 - Bd 21etoN,zHG4.2-zHG1

ecnadepminoitanimretXR R XR 14 55 mhO 31

ecnereffidecnadepmIXR-D/+D R CD-HCTAM-XR - 4 % 8QE

XRtaweksBCPenalot-enaL L WEKS-BCP-XR - 6 IU
ehttaweksenal-ot-enaL

.detarelotebtsumtahtreviecer
41etoN

ecnarelottfirdXRmuminiM T TFIRD-XR 004 - sp 51

htdiwdnabBd3gnikcartatadmuminiM F KRT 2.0 - zHM 61

emittcetedyrtneeldilacirtcelE T TCETED-YRTNE-IE - 06 sn 71

emittcetedtixeeldilacirtcelE T TCETED-TIXE-IE - 03 sn

oitaRrorrEtiB REB - 01 21- 81
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Notes:
1.  Specified at the package pins into a timing and voltage compliant test setup.  Note that signal levels at the pad will be lower than at the pin.
2.  Single-ended voltages below that value that are simultaneously detected on D+ and D- are interpreted as the Electrical Idle codition.  Worst-case
      margins are determined for the case with transmitter using small voltage swing.
3.  Multiple lanes need to detect the EI condition before the device can act upon the EI detection.
4.  Specified at the package pins into a timming and voltage compliance test setup.
5.  The single-pulse mask provides suffcient symbol energy for reliable RX reception.  Each symbol must comply with both the single-pulse mask and
     the cumulative eyemask.
6.  The relative amplitude ratio limit between adjacent symbols prevents excessive intersymbol interference in the RX.  Each symbol must comply with
     the peak amplitude ratio with regard to both the preceding and subsequent symbols.
7.  This number does not include the effects of SSC or reference clock jitter.
8.  This number includes setup and hold of the Rx smpling flop.
9.  Defined as the dual-dirac deterministic timming error.
10.  Allows for 15 mV DC offset between transmit and receive devices.
11.  The received differential signal must satisfy both this ratio as well as the absolute maximum AC peak-to-peak common mode specification. For
       example, if VRX-DIFFP-P is 200 mV, the maximum AC peak-to-peak common mode is the lesser of (200 mV*0.45 = 90 mV) and VRX-CM-ACP-P.

12.  One of the components that contribute to the deterioration of the return loss is the ESD structure which needs to be carefully designed.
13.  The termination small signal resistance; tolerance across voltage from 100 mV to 400 mV shall not exceed +/-5 W with regard to the average
       of the values measured at 100 mV and at 400 mV for that pin.
14.  This number represents the lane-to-lane skew between TX and RX pins and does not include the transmitter output skew from the component
       of the end-to-end channel skew in the AMB  specification.
15.  Measured from the reference clock edge to the center of the input eye.  This specification must be met across specified voltage and temperature
       ranges for a single component.  Drift rate of change is significantly below the tracking capability of the receiver.
16.  This bandwidth number assume the specified minimum data transition density.  Maximum jitter at 0.2 MHz is 0.05 UI.
17.  The specified time includes the time required to forward the EI entry condition.
18.  BER per differential lane.

 VRX-DIFFP-P = 2 x [VRX-D+ - VRX-D-] (EQ5)

(VRX-CM = DC(AVG) of [VRX-D+ + VRX-D-] /2) (EQ6)

 VRX-CM-AC =((Max[VRX-D+ + VRX-D-]) /2)((Min[VRX-D+ + VRX-D-]) /2) (EQ7)

RRX-MATCH-DC = 2 x (([RRX-D+ - RRX-D-])/([RRX-D+ + RRX-D-])) (EQ8)
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Package Dimensions

1.195 (30.35)

PIN 1

0.681 (17.3)
TYP.

0.102 (2.60) D
(2X)

0.205 (5.20)
 TYP.

0.197 (5.0) TYP.

4.843 (123.0)
TYP.

0.039 (1.0)
TYP.

0.031 (0.80)
TYP.

0.059 (1.50) R
(4X)

0.0295 (0.75) R

PIN 120

FRONT  VIEW
5.250 (133.35)

2.638 (67.0)
TYP.

2.008 (51.0)
TYP.

0.374 (9.50)
TYP.

BACK  VIEW

PIN 240
PIN 121

0.201 (5.10)
MAX

0.0492 (1.25)
 TYP.

2.63 (66.68) TYP. .0234 (0.595) R

0.057 (1.45)
TYP.

0.153 (3.90)
TYP.
(X2)

120  (2X)

0.086 (2.18) TYP.

2.94 (74.68)
TYP.

0.120 (3.05) TYP.

2.63 (66.68)
TYP.

0.982 (24.95)
TYP.

Detail A

Detail A

0.047 (1.19)

0.042 (1.06)

0.042 (1.06)

45  x 0.0071(0.18)

0.069 (1.75) R
(2X)

.030 (0.75) R  8X

0.67 (17.0)
TYP.

0.67 (17.0)
TYP.

0.39 (9.9)
TYP.

0.39 (9.9)
TYP.

FRONT VIEW WITH HEAT SPREADER

BACK VIEW WITH HEAT SPREADER

0.050 +/- 0.004 
 (1.27 +/- 0.10)

All dimensions are in inches(millimeters) with tolerance +/- 0.005" (0.13mm) unless otherwise specified.

0.323 (8.20)
MAX

0.050 +/- 0.004 
 (1.27 +/- 0.10)
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