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Annex E - Raw Card E

DDR3 Registered Dimm Design File

RC Applicable Design File Applicable BOM

EO PC3-RDIMM_RC_EO_REV051_20071002.brd PC3-RDIMM_RC_EO_REV051_20071002_BOM.pdf
E1 PC3-RDIMM_RC_E1_REV070_20080721.brd PC3-RDIMM_RC_E1_REV070_20080721_BOM.pdf
E2 PC3-RDIMM_V089_RC_E2_20101217.brd PC3-RDIMM_V089_RC_E2_20101217_BOM.pdf

NOTE *“Reference” design file updates will be released as needed. This Registered DIMM specification will reflect the most recent
design files, but may also be updated to reflect clarifications to the specification only; in these cases the design files will not be updated.

Module Configuration

DIMM SDRAM # of Physical | # of Address bits MO-269 vari-
) o ) o # of SDRAMs Ranks row/col/Bank .
Capacity Organization Density Organization ation
2GB 128Mx72 512Mbit 128Mx4 36 2 13/11/3 AB*
4GB 256Mx72 1Gbit 256Mx4 36 2 14/11/3 AB*
8GB 512Mx72 2Gbit 512Mx4 36 2 15/11/3 AB*
16GB 1Gx72 4Gbit 1Gx4 36 2 16/11/3 AB*
32GB 2Gx72 8Gbit 2Gx4 36 2 16/12/3 AB*
NOTE *without heatspreader; variations with heatspreader are TBD
SDRAM Configuration
Supported DRAM Outline # of Banks in SDRAM Package Type MO-207
(Width x Length) max. SDRAM Package Type variation
85x13.0..100x11.5* 8 106 Ball FBGA x4 planar, double row DW-z
NOTE *with (Width + Length < 21.5 mm), depending on placement of de-coupling capacitors between SDRAMs
Supported Speeds
Registration Voltage PC3-6400 @ PC3-8500 @ PC3-10600 PC3-12800 & PC3-14900 &= PC3-17000 Notes
DDR3 X X X 1,2
EO
DDR3L 1,2
DDR3 X X X X 1,2
E1
DDR3L X X X X 1,2
DDR3 X X X X X 1,2
E2 DDR3L X X X X 1,2
DDR3U X X X 1,2
NOTE 1 X will reflect passed committee ballot at the time when specification is the issued at BOD ballot.
NOTE 2 P means the proposed speed for committee ballot.
Design Rules and Deviations
0.2 mm Via drill size used in Register breakout area.
Documents
Release 21 Doc Revisien8ring Hub

Full document details: JEDEC MODULE4.20.20.E 2011


http://www.avadocuments.com/doc/jedec-module4-20-20-e-2011
http://www.avadocuments.com/doc/jedec-module4-20-20-e-2011

JEDEC Standard No. 21C
Page 4.20.20-E2

General Layout

Raw Card E
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Note: All dimensions are typical unless otherwise stated. (Millimeters)

NOTE 1 Implementation and dimensions without heatspreader.

NOTE 2 Thermal sensor is placed within the Thermal Sensor Placement Area as defined in MO-269.

NOTE 3 In the event that a heat spreader is added to this module, module thickness would increase. Please refer to MO-269 for
dimensions of specific variations with heatspreader attached.
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Functional Block Diagram
(x72 DIMM, populated as two physical ranks of x4 DDR3 SDRAMs, part 1 of 3)

SO_n ——A  RSOA_n->CS0_n: SDRAMSs D[3:0], D[12:8],D17

122 | RSOB n->CS0_n: SDRAMSs D[7:4]B, D[16:13]B
81.n ———w{ R 1 Rs1A n->CS1_n: SDRAMs D[3:0]B, D[12:8]B, D17B
E RS1B_n -> CS1_n: SDRAMs D[7:4], D[16:13]
BA[N:0) ——w— G | RBA[N:0JA->BA[N:0]: SDRAMs D[3:0], D[12:8], D17, D[3:0]B, D[12:8]B, D178
I RBA[N:0]B -> BA[N:0]: SDRAMs D[7:4], D[16:13], D[7:4]B, D[16:13]B
AN:0] ——wW S | RAN:0JA->AIN:0]: SDRAMSs D[3:0], D[12:8], D17, D[3:0]B, D[12:8]B, D17B
T RAIN:0]B -> A[N:0]: SDRAMs DI[7:4], D[16:13], D[7:4]B, D[16:13]B
RAS_n — W E [ RRASA_n->RAS_n: SDRAMSs D[3:0], D[12:8], D17, D[3:0]B, D[12:8]8, D17B
R RRASB_n -> RAS_n: SDRAMs D[7:4], D[16:13], D[7:4]B, D[16:13]B
CAS_.n — M| | [ RCASA n->CAS_n: SDRAMs D[3:0], D[12:8], D17, D[3:0]8, D[12:8]B, D17B
- RCASB_n -> CAS_n: SDRAMs D[7:4], D[16:13], D[7:4]B, D[16:13]B
WE.n ——{ P | RWEA n->WE_n: SDRAMSs D[3:0, D[12:8], D17, D[3:0]8, D[12:8]8, D17B
B L RWEB_n -> WE_n: SDRAMs D[7:4], D[16:13], D[7:4]B, D[16:13]B
CKEQ ———{ L | RCKEOA->CKEQ: SDRAMs 0[3:0], D[12:81.017
RCKEOB -> CKEO: SDRAMs D{7:4]B, D[16:13]B
CKE1 ——wW+ I RCKE1A -> CKE1: SDRAMs D[3:0]B, D[12:8]B, D178
RCKE1B -> CKE1: SDRAMs DI[7:4], D[16:13]
ODT0 ———w - RODTOA -> ODTO: SDRAMs DI[3:0], D[12:8],D17
RODTOB -> ODTO: SDRAMs D[7:4]B, D[16:13]B
ODT1 ———W - RODT1A -> ODT1: SDRAMs D[3:0]B, D[12:8]8, D178
RODT1A -> ODT1: SDRAMs D[7:4], D[16:13]
CKO_t |- PCKOA_t-> CK_t: SDRAMs D[3:0], D[12:8], D17

PCKOB_t -> CK_t: SDRAMs D[7:4]B, D[16:13]B

|- PCK1A_t -> CK_t: SDRAMs D[3:0]B, D[12:8]B, D17B
PCK1B_t -> CK_t: SDRAMs D[7:4], D[16:13]

CKO ¢ |- PCKOA_c -> CK_c: SDRAMs D[3:0], D[12:8], D17
PCKOB_c -> CK_c: SDRAMs D[7:4]B, D[16:13]B

|- PCK1A_c -> CK_c: SDRAMs D[3:0]B, D[12:8]B, D17B
PCK1B_c -> CK_c: SDRAMs D[7:4], D[16:13]

PAR_IN —w~| - ERR_OUT _n

RESET n RESET_n
L RESET_n: SDRAMs D[17:0], D[17:0]B

[ U

DOB [| D10B [] D11B[| D12B [| D17B D13BM D14B [ D15Bf D16B

1
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\ AN

Address, Command and Control line

NOTE 1 S[3:2]_n are NC
NOTE 2 CKO_t and CKO_c are differentially terminated with single 120 +5% resistor.
NOTE 3 CK1_t and PC1_c are differentially terminated with single 120Q +5% resistor but is not used.

Documents
Release 21 Doc Revisien8ring Hub

Full document details: JEDEC MODULE4.20.20.E 2011


http://www.avadocuments.com/doc/jedec-module4-20-20-e-2011
http://www.avadocuments.com/doc/jedec-module4-20-20-e-2011

(x72 DIMM, populated as two physical ranks of x4 DDR3 SDRAMs, part 2 of 3)

Functional Block Diagram

JEDEC Standard No. 21C

Page 4.20.20-E4

DocurRe8assi2ring Hub

Documents

it —|

lo:NIve/[o:NlY [o:NIva/lo:NIv [0:NIve/lo:N] [o:NIve/loN] [0:NIVE/[0:N]
vilaoyd | 1ao 100 1ao 1do 1ao
VIO | ENG] ) ENG] ENG] IO
9 VIOd —| m 930 m oM @ oo m 9D M 9730
Y VIMOd —| K] o K o a Do o o & Do
U amM— uTEIMT UTEM T uTaIMT] uTam
U SVOr— ZSvo] = UTSYO __uSYO— = uTsvo
=9 M uTSYY =190 Zusvd— M,M, & U SV -9 m UV =0 2 usvy
m 2 - DY _= - = L DY _=
Uvisy BB Uso L8 sg vso ggsg Yso 88sg Us ggsg Y0
JaYaYatal Jayafata) Jajafata) la¥afatal [aYa}ata)
vionve L1 T 11 | | T T 11 |
VIo:NIV = [o:NIva/lo:N] [o:NIva/lo:NIv [o:NIva/lo:N] [o:NIva/lo:NIV [0:N]va/[o:ND
v01a0oy — lao 1ao 1ao lao l1ao
VOINOY —| DO DO DO EXIe] DO
9 V0MOd —| 9 MO 9 M0 9 M0 LY} 9D
_ — N - — =
V0M0d ] K o [ o a o 5 o ! o
uTyamy — uTIm uTIm uTam uTIm uTIm
U YSYOY — = u'svo U SvD = u'svo _usyD _usvo
UTvsva |M_M_ Fusvy =9 Zuswy ORI =9 Qusvy o S uTsvy
- _| = DY _ = = DB _ = =
uvosy iggsg VS cogsg % cgsg U ggsg YS° ggsg Y0
[afa)aya] [afa}a)a] [Sfs)=]a] [afa)aYa) [afa}aYa)
7=} “oey NS Co9E =00
[ MDA I 1R PN
RESS BRSY RN > DoHec R3S
gg 8 gg o gg = o5 g o8 o
Sha) [=Fa] g [Shal g ag 8§ ag o
[o:NIva/lo:N] [o:NIve/lo:NIv [o:NIva/[o:N] [o:NIva/lo:N] [0:NIva/[o:N]
v11a0y —| Lao 1ao 1ao 1ao 1ao
MENCNES m DO m DO m DO m DO PO
O VIMOd — W oM Q o M0 = 9D m 9D W Y]
Y VIMNOd —] A o a oo n o A o A I
UM U aM— UM UTIM uTam
U SYO — U SYO— T — — U SYO— —uSVD
o 9O -0 9 - -0 2 |w<o -0 9 - . -0 9
=19 & Usvd— S_S_ o, u m<mJ S_S_ @, U svd S_S, s u syy S_S_ & Usvy
vwiss —§ G sg VS0 GGsg USO GGsg Uso Gosg VSO ggsg Uso
Ja¥a¥atal laYaYaYa [aYayatal anaa [aY=Y=Yal
o] I | - | | I | I |
vio:NIve/ . .
viony = [0:NIva/loN] [o:NIve/l0:NIV [o:NIve/[o:N] [o:NIve/lo:NIV [o:NIve/0:NIV|
voLaOY —| 1ao 1ao 100 1ao 1ao
VOIHOY ] ENG] ENG] EN ENS) IO
5 vOsOd ] N o0 N 9)0 — oM © M0 930
- - = - o =
TVOMOd | o M o Mo o X o Mo a o
Wyamy uTam uTIm uTam uTIm uTIm
UvSYoy — _UsvD =Y svo = U sv =Y svo = Sv0
Wvsven — D10 @usw M,M, & UTsvy m_m_ & uTsvy M_M_ 2 usvy M,M, 2 i svy
V¢ oo S 2 ®° 3 ®° 3 0,7 S o° 2
uvosy —|ggsg U SO cgg=g YSsO gg=g YS9 SQ=g USO gg=sg YS°
JaYaYatal [aY=f=Ya [aYa}aya] afafaya [aYafaYal
- 0w —owe —-on= -0 na —opn=
NN o0& 0 ooy o0
> > —=>& >0 Dqp ==
Dy @A Dy o Do & Dy = gg ¢©
gg © 95 & gg g 9¢ g on ©
[=ha) oA 7 0a g [h= N1

it —

Revision 0.9
Full document details: JEDEC MODULE4.20.20.E 2011


http://www.avadocuments.com/doc/jedec-module4-20-20-e-2011
http://www.avadocuments.com/doc/jedec-module4-20-20-e-2011

JEDEC Standard No. 21C
Page 4.20.20-E5

Functional Block Diagram
(x72 DIMM, populated as two physical ranks of x4 DDR3 SDRAMs, part 3 of 3)

S S v o o - o R ) @ - O
C,m'm‘ |m|m\§‘¢225 < mlm\gg clm‘ o E'm'm'eeﬂa < m\m\gg
e228cc¥nos g g2¥s 2g28gcynce g gevh
rreracrx<® 2 LReE gmgmgggmzlﬁ 2 SLeE
DQS4_t —{DQs_t HDQS_t DQS13_t —A~|DQS_t | [DQS_t
DQS4_c —\{DQs ¢ o [{Das_c = | DQs13_c—~{Das ¢ & {DQs’c _
VSS___ Ipm 2 HDM 2 VSS — DM 2 HDM 2
DQ[35:32] _ADQ [3:0] D4 g mbapEo  D4B T Dasessl-wDQ[30] D13 T hba[o D13B g
S e a cc a e a cc a
oo 57 Oy S e o Sl O B S0 ¢ 57 Oy S Sol o 57 Oy S
823588582 || 8335855582 BEEE5558%|| 823855562
] [ | | ‘ |
DQS5_t —A—DQS_t HDQS_t DQS14_t —A\~[DQS_t IDQs_t
DQS5_c — A\~ DQS_c _ HDQsS_c _.| DQS14_c —-Am—DQS_c — HDQS_c —
VSS —_|pm 2 Lipm 2 VSS ——DM 2 Hb™m 2
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DQS6_t —A~{DQS_t HDQs_t DQS15_t —A~{DQS_t HDQS_t
DQS6_c —A—|DQS_c¢ _ Hbas_c _ | p@s15_¢c —wDas_c _ Hbas“c _
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DQ[51:48] —_pn—=DQ[3:0] D6 < HbQ[3:0] D6B < | DQIs5:52] —A—DQ [3:0] D15 £ mDQ[30] D15B g
cc 4] c e o cc a c < a
o o Suwe g S o S Oy S So' ¢ ST owE S 10 @ S0 Cwe S
8235855682 || 8558858558% B3 3E8888% || 825855882
] ]
DQS7_t —A~—DQS_t HDQsS_t DQS16_t —A*—DQS_t HDQs_t
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Option 1 VbbsPD —  + SerialPD
i Option 2 i 1
Serial PD p! Option 3 Vbbb | — DO-D35
SCL —» SDA ) TI _I_ ,I,
WP /-‘\0 /T1 “\2 X Integrated Thermal sensor in SPD Serial PD Vrr
J?—SAO SAT SA2 . SCL— o SCL—~ l«>SDA VREFCA DO-D35
! EVENT_n — EVENT_n l«—>SDA | WP A0 A1 A2 VREFDQ DO.D35
Thermal sensor ! A‘O /T1 ?2 ! J:— SlAO S|A1 SIA2 L )
SCL— ! SA0 SA1 SA2 ! - VSS T D0-D35
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I I
SAO0 SA1 S‘A2

Serial PD w/ stand alone Thermal sensor

NOTE 1 DQ-to-1/O wiring may be changed within a nibble.
NOTE 2 See wiring diagrams for resistor values.
NOTE 3 ZQ pins for each SDRAM are connected to ground through individual RZQ resistors (240 ohm +/-1%) ohms.
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Registering Clock Driver
Please refer to the register vendor data sheets for all technical specifications and requirements.
Component Specification.

DRAMs per RegisterSpeed Grade RegisterSpeed Grade Register Speed Grade | Register Speed Grade

output Register Type PC3-6400 PC3-8500 PC3-10600 PC3-12800 Quantity

20/ 16 1:2 28-bit 1.5V SSTE32882 SSTE32882 SSTE32882 SSTE32882 1

Register Control Bit Settings
Types of Control Bits:

1. Reserved for future use (RFU):
These control register bits must be programmed to zero for all raw cards that have been
developed/manufactured before this “future use” was defined.

2. Test bits (Test):

These control register bits are used by Register, DIMM or System vendors for test and characterization
purposes only.

They must be programmed to zero for normal operation.

3. Card type specific (Card):

These values were used during validation of this reference design. It is recommended that systems program
these register bits as defined here to ensure operation as validated. Any change from these values to
matchmodule implementation must be verified in simulation and testing.

4. Application specific bits (A/S):

These control register bits are freely programmable by the user based on the actual system configuration in
which this DIMM is used.
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