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Annex A - Raw Card A
DDR4 Registered DIMM Design File

Raw Card Applicable Design File Applicable BOM
A0 PC4_RDIMM_V090_AO_20140804.brd PC4_RDIMM_V090_A0_20140804_BOM.htm
A1l PC4_RDIMM_V050_RC_A1_20151001.brd PC4_RDIMM_V050_RC_A1_20151001_BOM.xIsx

Note 1 “Reference” design file updates will be released as needed. This 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

SDRAM DIMM
# of Logical ) .
. Ranks'2 # of Pkg. | # of Logical #of SDRAM | Capacity # of
Die | e Pack RaM " panks'2 Ranks'Zper  dieper  perDIMM | DIMM Organization = Address MO-309
Density . 9an- -age.. perrig. per DIMM DIMM (GB) bits | variation
zation | Type Rank
. DIMM : : - - row/col
Min. | Max. Min. | Max. | Min. | Max. | Min. | Max. Min. Max.
s s12Mx4a SOP - - 2 2 2 3 36 8 8 1GX72 1GX72 g0
3DS| 2 8 2 4 16 72 | 288 16 64 2G x72 | 8Gx72 AAXA
- - 2G x72
4 Gb 1Gx4 SDP 2 2 2 36 36 16 16 2G x72 X 16/10
3DS | 2 8 2 4 16 72 | 288 32 128 @ 4G x72 | 16Gx72 AAXA
- - 4G x72
8 Gb 2G x4 SDP 2 2 2 36 36 32 32 4G x72 X 17/10
3DS | 2 8 2 4 16 72 | 288 | 64 | 256 @ 8Gx72 | 32Gx72 AAXA
- - 8G x72
16 Gb 4G x4 SDP 2 2 2 36 36 64 64 8G x72 X 18/10
3DS | 2 8 2 4 16 72 | 288 | 128 | 512  16G x72 | 64Gx72 AAXA

Note 1 When populated with single die package (SDP), package ranks per DIMM=2.
Note 2 When populated with single load stacked packages (3DS), logical ranks per package rank = 2-8. Logical ranks per DIMM = 4-16.

SDRAM Configuration

Supported DRAM Outline # of
Raw Card (Width x Length) nom. Bank groups/ P SkDRA_IM Package Type '\\/Aacr)ifti(i;
(mm) Banks in a group ackage lype
A0 11.0x11.5 4/4 78 Ball FBGA SDP, 2H/4H/8H 3DS DW-z
A1 9.0x11.5 4/4 78 Ball FBGA SDP, 2H/4H/8H 3DS DW-z

Note 1 SDP is a single die per package. 2H/4H/8H denotes number of dies stacked using 3DS stacking.

Supported Speeds

Raw Card Speed PC4-1333 | PC4-1600 = PC4-1866 PC4-2133 | PC4-2400 @ PC4-2666 | PC4-3200 Notes
AO DDR4 X X X X 1,2
A1 DDR4 P P P P P 1,2

Note 1 X reflects speed grades approved from previous ballots.
Note 2 P denotes speed grades being proposed for this most recent ballot.

Design Deviations

Note 1 None.
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General Layout

3.9mm Max
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l{ 133.35 mm ;}
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Back

Note 1 Refer to MO-309 for more detailed information.
Note 2 Variation is AAXA (A Module height, A Module thickness, x plating, A Key Position).
Note 3 Module thickness may vary with DRAM thickness. Variation A is valid for DRAMs less than or equal to 1.2 mm maximum and not

having a heat spreader attached.
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Functional Block Diagram
x72 DIMM, populated as two package ranks of x4 DDR4 SDRAMs (Part 1 of 3)

BG[1:0] —AA—]
BA[1:0] —AA—]
A7:0] —AA—|
ACT n —AA—]
C[2:0] —AA—]
PARITY —AA—|

CKEO —An—|
CKE1 —aA—]
ODTO0O —AA—
ODT1 — AN+
CS0_n —AN—

CS1_n —AA—

CKO_t
CKO_c I

—@Q ® »

- DO ~ O

— QABGI[1:0] -> BG[1:0]: SDRAMs D[20:1]
QBBG[1:0] -> BG[1:0]: SDRAMSs D[36:21]

— QABA[1:0] -> BA[1:0]: SDRAMSs D[20:1]
QBBA[1:0] -> BA[1:0]: SDRAMSs D[36:21]

— QAA[17:0] -> A[17:0]: SDRAMs D[20:1]
QBA[17:0] -> A[17:0]: SDRAMs D[36:21]

I QAACT_n -> ACT_n: SDRAMs D[20:1]
QBACT_n -> ACT_n: SDRAMSs D[36:21]

I QACJ[2:0] -> C[2:0]: SDRAMSs D[20:1]
QBC[2:0] -> C[2:0]: SDRAMs D[36:21]

| — QAPAR -> PAR: SDRAMs D[20:1]

QBPAR -> PAR: SDRAMSs D[36:21]

— QACKEO -> CKE: SDRAMs D[10:1]

QBCKEO -> CKE: SDRAMs D[28:21]

— QACKE1 -> CKE: SDRAMs D[20:11]

QBCKE1 -> CKE: SDRAMs D[36:29]

— QAODTO -> ODT: SDRAMs D[10:1]

QBODTO -> ODT: SDRAMs D[28:21]

— QAODT1 -> ODT: SDRAMSs D[20:11]

QBODT1 -> ODT: SDRAMs D[36:29]

— QACSO0_n -> CS_n: SDRAMs D[10:1]

QBCSO0_n -> CS_n: SDRAMs D[28:21]

— QACS1_n -> CS_n: SDRAMs D[20:11]

QBCS1_n -> CS_n: SDRAMs D[36:29]

— YO_t -> CK_t: SDRAMSs D[24:21], D[32:29]

Y1_t -> CK_t: SDRAMSs D[5:1], D[15:11]

Y2_t-> CK_t: SDRAMs D[28:25], D[36:33]
Y3_t-> CK_t: SDRAMs D[10:6], D[20:16]

— YO_c -> CK_c: SDRAMs D[24:21], D[32:29]
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CK1 t Y1_c -> CK_c: SDRAMSs D[5:1], D[15:11]
- Y2_c -> CK_c: SDRAMSs D[28:25], D[36:33]
CK1_c Y3_c -> CK_c: SDRAMSs D[10:6], D[20:16]
RESET n —QRST_n -> RESET_n: All SDRAMs
ALERT n —— —ERROR_IN_n <- ALERT_n : All SDRAMs
O
D1 ™ D2 M D3 M D4 [ D5 = D21/ D22/ D23 D24f=
Front 2
) z
D6 H D7 H D8 H D9 H Diof Ly D25/ D26 D27/ D28f=
Nl
§]
D16 | D17 || D18 | D19 || D20 D33 || D34 |l D35 || D36 |
Back -
D11} D12} D13} D14 |d D15 D29 || D30 || D31 || D32 |

Note 1 CKO_t, CKO_c terminated with 120 Q + 5% resistor.
Note 2 CK1_t, CK1_c terminated with 120 Q + 5% resistor but not used.
Note 3 Unless otherwise noted resistors are 22 Q + 5%.
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Functional Block Diagram

x72 DIMM, populated as two package ranks of x4 DDR4 SDRAMs (Part 2 of 3)

QACS0_n
QAODTO
QACKEO
QACS1_n
QAODT1
QACKE1 1 } |
€5 o A ¥58 0 zaA-vss $6 o FAA— Y85 o zal-vss
zqQ VsS| zq| VsSs|
o8 cog 504 508
DQSO0_t —AAN—{DQS_t DQS_t DQS9_t —AA—DQS_t DQS_t
DQS0_c —A\NV—{DQS_c D6 DQS_c D16 DQS9_c AN\~ DQs_c D1 DQS_c D11
DQ[3:0] A\ DQ[3:0] DQ[3:0] DQ[7:4] —AA— DQ[3:0] DQ[3:0]
¥5 o FAA— ¥8 . zaAn-vss ¥5 o FAA— 8 o zaA-vss
zQ VsS| zq VsSs|
[SRI 508 Sl SR
DQS1_t —AA—{DQS_t DQS_t DQS10_t-AA— DQS_t DQS_t
DQS1_c —ANV—{DQS_c D7 DQS_c D17 DQS10_c-AAN—| DQS_c D2 DQS_c D12
DQ[11:8] —\\—{ DQ[3:0] DQ[3:0] DQ[15:12-AA— DQ[3:0] DQ[3:0]
¥5 o FAA— ¥8 o zalAn-vss ¥5 o FAA— 8 o zaMA-vss
zQ VsS| zq VsSs|
[SRI 508 Sl SR
DQS2_t —AA—{DQS_t DQS_t DQS11_t-AA— DQS_t DQS_t
DQS2_c ANV DQS_c D8 DQS_c D18 DQS11_c-AA—{DQS_c D3 DQS_c D13
DQ[19:16AN—{ DQ[3:0] DQ[3:0] DQ[23:20-AA~{ DQ[3:0] DQ[3:0]
¥5 o FAA— %8 . zalAn-vss ¥5 o FAA— 8 o zaAA-vss
zQ VsS| zq VsSs|
[SRI 508 Sl SRl
DQS3_t —AN—{DQS_t DQS_t DQS12_t-AA— DQS_t DQS_t
DQS3_c ANV DQS_c D9 DQS_c D19 DQS12_c-AAN—DQS_c D4 DQS_c D14
DQ[27:241AN—{ DQ[3:0] DQ[3:0] DQ[31:281-AA—{ DQ[3:0] DQ[3:0]
5 o FAA— %8 o zaWA-vss ¥5 o FAA— 8 o zaM-vss
zQ VsS| zQ| VsSs|
[SRINY 508 S SRl
DQS8_t —AN—{DQS_t DQS_t DQS17_t-AA— DQS_t DQS_t
DQS8_c —A\NV—{DQS_c D10 DQS_c D20 DQS17_c-AAN—|DQS_c D5 DQS_c D15
CB[3:0] —AA\— DQ[3:0] DQ[3:0] CB[7:4] —AA— DQ[3:0] DQ[3:0]

Note 1 Unless otherwise noted, resistor values are 15 Q + 5%.

Note 2 See the Net Structure diagrams for all resistors associated with the command, address and control bus.

Note 3 ZQ resistors are 240 Q = 1%. For all other resistor values refer to the appropriate wiring diagram.

Note 4 DRAM TEN pin need to be tied to Vss.
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Functional Block Diagram
x72 DIMM, populated as two package ranks of x4 DDR4 SDRAMs (Part 3 of 3)
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QBCS0_n
QBODTO
QBCKEO
QBCS1_n
QBODT1
QBCKE1 |
] |
% é 5‘ zMvss| % é Q ZqWV-vss ¥ 'é g' ZQFAN-VSS ¥ 'g 5' 2Qf-AW\-Vss
DQS4_t —\\— DQS_t DQS_t DQS13_t—AA— DaS_t Dpas_t
pas4_c “A—posc D25 pasc D33 Das13_cAA{pas ¢ D21 pasc D29
DQ[35:32F A\ DQ[3:0] DQ[3:0] DQI39:36} A\ DQ[3:0] Q0]
% é 5‘ zMvss| % é Q ZqWVV-vss ¥ 'é g' ZQFAN-VSS ¥ 'g 5' P2 SVRYES
DQS5_t —\V\V—{DQS_t DQS_t DQS14_t-AA— DQS_t DQS_t
pass ¢ “-pas.c D26 pasc D34 DaS14_cAA{pas ¢ D22 pasc D30
DQ43:40- AN~ DQ[3:0] DQ3:0] DQI47:44} AN DQ[3:0] Q0]
ke g w ke g W= c W= c
§8 g ZaqMvss 58 g zqMvss 58y 2Mrvss  §8 g zoWovss
DQS6_t —VV—DQS_t DQS_t DQS15_t-AA— DQS_t DQS t
pasé ¢ “-pas.c D27 pas.c D35 pasts e AA-{pasc D23 pasc D31
DQ[51:48-A\—{ DQ[3:0] DQ3:0] DQ[55:52}-AA~| DQ[3:0] DQ[3:0]
w k= c w = < w k= < w ke
§8 g ZaqMvss 58 g zqMvss 58y Mrvss  §8 g zoWovss
DQS7_t —VV—DQS_t DQS_t DQS16_t-AA— DQS_t DQS t
pas7_c “M—|pasc D28 pas.c D36 Das16_cAN{pas c D24 pasc D32
DQ[59:56\\—{ DQ[3:0] DQ3:0] DQ[63:60-AA~| DQ[3:0] DQ[3:0]
SA2
SA1 VbpsPD ———— Serial PD
SAO o Ve o T D1-D36
VoD ——— D1-D36
SA0 SA1 SA2 SAD SA1 SA2 vee TT.T
T
SCL— SCL SCL
BFUNC——VSS VREECA D1-D36
SDA— SDA SDA
EVENT_n—EVENT_n ZQCALW-VSS
" - - V. -
Serial PD with Register ss D1-D36

Thermal sensor

Note 1 Unless otherwise noted, resistor values are 15 Q + 5%.
Note 2 See the Net Structure diagrams for all resistors associated with the command, address and control bus.
Note 3 ZQ resistors are 240 Q + 1%. For all other resistor values refer to the appropriate wiring diagram.

Note 4 DRAM TEN pin need to be tied to Vss.
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Registered Clock Driver, Input Loading and Test Points

Refer to the DDR4RCD01/02 vendor data sheets for all technical specifications and requirements.
The DDR4RCDO01/02 component will be referred to as the register throughout this document.

Input Loading
Signal Names

CKO_t, CKO_c

CK1_t, CK1_c?
RESET n

CKE[1:0], ODT[1:0]

Ax, BAx, BGx, RAS_n, CAS_n, WE_n, PARITY, ACT_n
CS[1:0]_n, C[2:0]
ALERT_n

DQ, CB, DQS_t, DQS_c
SCL, SDA, SA[2:0]
EVENT n

Input to Device

Register

Termination Resistor Only
Register

Register

Register

Register

Register

SDRAM

SPD with Thermal Sensor, Register
SPD with Thermal Sensor

Note 1 Programmable resistive terminations are available on the Register.

Note 2 Connected but not used.

Test Point Locations

Signal Group Signal
Address/Command/ Pre Register
Control/PARITY Post Register
DQ, CB Series resistor
DQS_t, DQS_c Series resistor

Termination resistor
Clock

Post Register

Signal locations

Loads

22 Q series resistor. Closer to the register provides better Sl.

Termination resistors on the ends of the module.

15 Q resistors
15 Q resistors

120 Q termination resistor.

Termination resistors on the ends of the module.

Note 1 Refer to the registration package for additional test point information.
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