Annex E - Raw Card E

DDR4 Registered DIMM Design File

Raw Card Applicable Design File
EO PC4-RDIMM_V051_RC_EO_20131224.brd
E1 PC4-RDIMM_V050_RC_E1_20150729.brd
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Page 4.20.28-E1

Applicable BOM
PC4-RDIMM_V051_RC_EO_20131224_BOM.xIsx
PC4-RDIMM_V050_RC_E1_20150729_BOM.xslx

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

# of # of
DIMM Maximum DIMM Oraanization Die SDRAM # of SDRAM die Package Address | MO-309
Capacity 9 Density Organization per DIMM Ranks bits variation
per DIMM row/col

4GB 512M x 72 2Gb 256M x 8 18 2 14/10" AAXA

8 GB 1Gx 72 4 Gb 512M x 8 18 2 15/10" AAXA

16 GB 2Gx 72 8 Gb 1Gx8 18 2 16/10" AAXA

32 GB 4G x 72 16 Gb 2Gx8 18 2 1710 AAXA

Note 1 Address A16 is the highest address bit used based on it being multiplexed with RAS_n. A17 is not valid for x8 based SDRAMs.

SDRAM Configuration

Supported DRAM Outline # of Banks in SDRAM
(Width x Length) max SDRAM Package Type
11.1 mm x 13.1 mm 2/2 78 Ball FBGA

Note 1 SDP is a Single Die per Package.

Supported Speeds

Raw Card Speed PC4-1333 | PC4-1600 = PC4-1866 | PC4-2133
EO DDR4 X X X X
E1 DDR4 N N N N

Note 1 X denotes speed grades approved previously.
Note 2 N denotes NEW speed grades.

Design Deviations

Note 1 None.
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MO-207

Package Type variation

SDP DW-z

PC4-2400 | PC4-2666 @ PC4-3200 Notes

1,2
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General Layout

Raw Card EO

Front
133.35

31.25

Raw Card E1

Back

Front
133.35

31.25

Note 1 Refer to MO-309 for more detailed information. All dimensions are in mm.
Note 2 Variation is AAXA (A Module height, A Module thickness, x plating, A Key Position).
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Functional Block Diagram
x72 DIMM, populated as two package ranks of x8 DDR4 SDRAMs (Part 1 of 3)

BG[1:0] —AA—]| |- BG[1:0]A-> BG[1:0]: SDRAMs U[5:1], U[14:10]
BG[1:0]B-> BG[1:0]: SDRAMSs U[9:6], U[18:15]
BA[1:0] —v— I~ BA[1:0]A -> BA[1:0]: SDRAMSs U[5:1], U[14:10]
R BA[1:0]B -> BA[1:0]: SDRAMSs U[9:6], U[18:15]
A[17:0] —AA—| | A[16:0]A -> A[16:0]: SDRAMs U[5:1], U[14:10]
e A[16:0]B -> A[16:0]: SDRAMs U[9:6], U[18:15]
ACT n —AA— | ACTA_n -> ACT_n: SDRAMs U[5:1], U[14:10]
g ACTB_n -> ACT_n: SDRAMs U[9:6], U[18:15]
PARITY —WW— — PARA -> PAR: SDRAMSs U[5:1], U[14:10]
i PARB -> PAR: SDRAMs U[9:6], U[18:U15]
CKEO —W— [~ CKEOA -> CKE: SDRAMSs U[5:1]
S CKEOB -> CKE: SDRAMs U[9:6]
CKE1 —WW— — CKE1A -> CKE: SDRAMs U[14:10]
t CKE1B -> CKE: SDRAMs U[18:15]
ODTO0 —W— —ODTOA -> ODT: SDRAMs U[5:1]
e ODTOB -> ODT: SDRAMs U[9:6]
ODT1 —MW— — ODT1A -> ODT: SDRAMs U[14:10]
r ODT1B -> ODT: SDRAMs U[18:15]
CSO_n —"W—| — CSOA_n -> CS_n: SDRAMs U[5:1]
CS0B_n -> CS_n: SDRAMs U[9:6]
CS1_n —MWM— — CS1A_n -> CS_n: SDRAMs U[14;10]
CS1B_n -> CS_n: SDRAMs U[18:15]
CKO_t — YO_t -> CK_t: SDRAMSs U[9:6]
Y1_t-> CK_t: SDRAMs U[5:1]
Y2_t-> CK_t: SDRAMs U[18:U15]
Y3_t-> CK_t: SDRAMs U[14:10]
CKo_c — YO_c -> CK_c: SDRAMs U[9:6]
CK1 t Y1_c -> CK_c: SDRAMSs U[5:1]
= 3 Y2 ¢ -> CK_c: SDRAMs U[18:U15]
CK1_c Y3_c-> CK_c: SDRAMs U[14:10]
RESET.n — | — QRST_n -> RESET_n: All SDRAMs
ALERT_n — ERROR_IN_n <- ALERT_n: All SDRAMs
SDA <—>{spA ) >(SDA RCD
SCL——>{ SCL > SCL
EVENT_n — EVENT_n VSS —BFUNC
SA0 SA1 SA2 SA0 SA1 SA2
SA‘\O S/‘M SJA2 SA0~—  gA1 sho
1kQ £5%

Serial PD with Thermal sensor

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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VbpspPb — 4 RCD, Serial PD

Vee o T ut-u1g
Vop 11 u1-U18
ver L[ T
VREFCA u1-U18
Vss U1-U18, RCD, Serial PD
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Functional Block Diagram
x72 DIMM, populated as two package ranks of x8 DDR4 SDRAMs (Part 2 of 3)

Raw Card EO
Front ut Quz | uslusl]us | JRCPL] ue | u7 | us | uo
n
U
O
UT0 M U11 M U12 M U13 [ U14 == === U15 = U16 M U17 M U18
Back
Address, Command and Control lines
Raw Card E1
[
Front RCD
ut fluz fl usfl ua || us us || u7 [| us [| U9
n
§]
U10 [ U11 U2 || U13 || Ut4 u1s | u1e || U17 || U18
Back
Address, Command and Control lines
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Functional Block Diagram
x72 DIMM, populated as two package ranks of x8 DDR4 SDRAMs (Part 3 of 3)

CKEOA —M CKEOB
ODTOA OoDTOB
CSOA n CSO0B_n
CKE1A CKE1B
ODT1A OoDT1B
CS1A_n | CS1B_n |
9 8 8 ZQHW—Vgg 9 8 8 ZQHW—Vgg % 8 8 ZQ-W—Vss 9 8 8 ZQHW—Vgg
m =g m S m =15 m =15
DQS8_t —-\W—DQS_t DQS_t DQS4_t —W—DQS _t DQS _t
DQS8_c —-w—Das_c U5 pas_c U14 DQS4_c —-m—DAas_c U6 pas_c U15
CB[7:0] —-W— DQ[7:0] DQI[7:0] DQ[39:32] —M—{DQ[7:0] DQ[7:0]
DBI8_n/DM8_n —W— DBI_n/DM_n DBI_n/DM_n DBI4_n/DM4_n —W— DBI_n/DM_n DBI_n/DM_n
[ ] [ [ ] [ [ ] [ [ ]
Q9 9 ZQrW—Vss Q9 9 ZQ-Ww—Vss Q 9 Q ZQrW—Vss Q9 9 ZQrW—Vss
m =g m S m =15 m =g
DQS3_t -\W—DQS_t DQS_t DQS5_t —W—{DQS_t DQS_t
DQS3_c —-wW—Das_c U4 pas_c U13 DQS5_c —-m—Das_c U7 pas_c U16
DQ[31:24] —W— DQ[7:0] DQ[7:0] DQ[47:40] —W— DQ[7:0] DQ[7:0]
DBI3_n/DM3_n —W— DBI_n/DM_n DBI_n/DM_n DBI5_n/DM5_n —W— DBI_n/DM_n DBI_n/DM_n
[ T ] [ T ] [ T ] [ T ]
Q9 9 ZQr-W—Vss Q9 9 ZQ-W—Vss Q 9 Q ZQrW—Vss Q9 9 ZQr-W—Vss
m =g L m =15 m =g
DQS2_t —W—DQS_t DQS_t DQS6_t —W—{DQS_t DQS_t
DQS2_c —-mW—DAas_c¢ U3 pas_c U12 DQS6_c —m—Das_c U8 pas_c U17
DQ[23:16] —W— DQ[7:0] DQ[7:0] DQ[55:48] —W— DQ[7:0] DQ[7:0]
DBI2_n/DM2_n —W— DBI_n/DM_n DBI_n/DM_n DBI6_n/DM6_n —W— DBI_n/DM_n DBI_n/DM_n
[ T ] [ T ] [ T ] [ T ]
Q9 Q ZQfFWVss| Q9 Q ZQFWVss Q9 g ZQ-WVss| Q9 9 ZQHW—Vss
m—qls rr|—|I3 rn—||3 m—||3
DQS1_t -W—DQS_t DQS_t DQS7_t —W—{DQS_t DQS_t
DQS1_c —-mw—Das ¢ U2 pas ¢ U11 DQS7_c —-w—Das ¢ U9 pas ¢ U18
DQ[15:8] —W— DQ[7:0] DQ[7:0] DQ[63:56] —W—{DQ[7:0] DQ[7:0]
DBI1_n/DM1_n —W— DBI_n/DM_n DBI_n/DM_n DBI7_n/DM7_n —W— DBI_n/DM_n DBI_n/DM_n
[ T ] [ T ]
Q9 O ZQr-W—Vss Q9 9 ZQr-Ww—Vss
m 4 I: m 3 |3
DQS0_t —W—DQS_t DQS_t
DQS0_c —-m—Das_c U1 pas_c U10
DQ[7:0] —W— DQ[7:0] DQ[7:0]
DBIO_n/DMO_n —W— DBI_n/DM_n DBI_n/DM_n
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 The TEN pin on the SDRAMs are tied to Vgg.
Note 5 Vpp and Vppgpp also connect to the RCD.
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Registered Clock Driver, Input Loading and Test Points

Refer to the DDR4RCDO01 or DDR4RCDO02 vendor data sheets for all technical specifications and requirements.
The DDR4RCDO01 or DDR4RCDO02 component will be referred to as the register throughout this document.

Loading
Signal Names Input to Device Loads

CKO_t, CKO_c Register 1
CK1_t, CK1_c Termination Resistor Only 12
RESET_n Register 1
CKEJ[1:0], ODT[1:0] Register 11
Ax, BAx, BGx, ACT_n, PARITY Register 11
CS0 n,CS1._n Register 11
DQ, CB, DQS_t, DQS_c SDRAM 2
TDQS_t, TDQS_c SDRAM 2
SCL, SDA, SA[2:0] SPD with Thermal Sensor, Register 2
EVENT_n SPD with Thermal Sensor 1
ALERT_n Register 1

Note 1 Programmable resistive terminations are available on the Register.
Note 2 Connected but not used.

Test Point Locations

Signal Group Signal Signal locations
Address/Command/ Pre Register 22 Q series resistor. Closer to the register provides better SI.
Control/PARITY Post Register Termination resistors on the ends of the module.
DQ, CB Series resistor 15 Q resistors
DQS_t,DQS_c Series resistor 15 Q resistors
Termination resistor 120 Q termination resistor.
Clock Post Register Termination resistors on the ends of the module.

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