Annex AB - Raw Card AB

DDR3 Registered DIMM Design File

Specification
Revision

0.10

0.83

PC3-RDIMM_V010_RC-AB0_20081201.brd

PC3-RDIMM_V083_RC_AB1_20100329.brd

Applicable Design File

JEDEC Standard No. 21C

Applicable BOM

Page 4.20.20-AB1

PC3-RDIMM_V010_RC-AB0_20081201_BOM.txt

PC3-RDIMM_V083_RC_AB1_20090623_BOM.txt

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

Capacity
4GB
8GB
16GB

32GB
64GB

SDRAM Configuration

DIMM

Organization

512Mx72
1Gx72
2Gx72
4Gx72
8GX72

Supported DRAM Outline
(Width x Length) max.

11.0 mm x 11.5 mm

Supported Speeds

Registration ' Voltage | PC3-6400

ABO

AB1

DDR3
DDR3L
DDR3U

DDR3
DDR3L
DDR3U

X

NOTE 1 50% Recessed GND
NOTE 2 X will reflect passed committee ballot at the time when specification is issued at BOD ballot
NOTE 3 P means the proposed speed for committee ballot

Design Rules and Deviations

Density

512Mbit
1Gbit
2Gbit
4Gbit
8Gbit

# of Banks in
SDRAM

8

SDRAM

# of
Organization SDRAMs
128Mx4 72
256Mx4 72
512Mx4 72
1Gx4 72
2Gx4 72
SDRAM
Package Type

78 Ball stacked FBGA

PC3-8500 | PC3-10600 PC3-12800

X

1. 0201 capacitors and resistors are used in this design.

2. Blind vias are used in this design.
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2,3
2,3

2,3

# of
Physical
Ranks

4

B N N

SDRAM Organization

x4, stacked, double row

Notes

# of Address bits
row/col/Bank

13/11/3
14/11/3
15/11/3
16/11/3
16/12/3

MO-269
variation
AB
AB
AB
AB
AB

MO-207
variation

DT-z

Documents
DocRevision983ring Hub


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

JEDEC Standard No. 21C
Page 4.20.20-AB2

General Layout
x72 DIMM, populated as four physical ranks of x4 stacked DDR3 SDRAMs)

Raw Card AB
Front
le 133.35 Side
- TBD ’(;
SPD/TS 0 |
o & B
R AR AR RRRRR R RRRRREN v I
Back
[Ny 27

L1 T
Registering
Clock Driver

[%]
0
O
3
2

NOTE 1 All dimensions are typical unless otherwise stated. (Millimeters)

NOTE 2 Thermal sensor is placed within the thermal sensor placement area as defined in MO-269.

NOTE 3 Registering clock driver is placed within the Register Placement Area as defined in MO-269.

NOTE 4 Implementation and dimensions shown without heat spreader.

NOTE 5 In the event that a heat spreader is added to this module, module thickness would increase. Please refer to MO-269 for dimen-
sions of specific variations with heat spreader attached.
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Block Diagram
x72 DIMM, populated as four physical ranks of x4 stacked DDR3 SDRAMs (part 1 of 5)

SO.n—FaA—

£5% |

-
IS

ARSOA_n -> CS1_n: SDRAMs D1, D3, D5, D7, D9,
D19, D21, D23, D25, D27

ARSO0B_n -> CS1_n: SDRAMs D11 D13, D15, D17,
D29, D31, D33, D35

ARS1A_n -> CS0_n: SDRAMs DO, D2, D4, D6, D8,
D18, D20, D22, D24, D26

ARS1B_n->CS0_n: SDRAMS D10, D12 D14, D16,
8, D30, D32,

ARBA[N:0]A -> BAN: 01 SDRAMSs D[9 01 D[27:18]
ARBA[N:0]B -> BA[N:0]: SDRAMs D[17:10], D[35:28]
ARA[N:0]A -> AIN:0]: SDRAMSs D[9:0], D[27:18]
ARA[N:0]B -> A[N:0]: SDRAMs D[17:10], D[35:28]

— ARRASA_n -> RAS_n: SDRAMs D[9:0], D[27:18]
ARRASB_n -> RAS_n: SDRAMs D[17:10], D[35:28]
— ARCASA_n -> CAS_n: SDRAMs D[9:0], D[27:18]

rCroO~-~XAmMm—-A0w—0MmaAa

I~ ARWEA_n -> WE_n: SDRAMs D[9:0], D[27:18]
ARWEB_n -> WE_n: SDRAMs D[17:10], D[35:28]
|- ARCKEOA -> CKE1: SDRAMS D1, D3, D5, D7, D9,
9, D21, D23, D25, D27

ARCKEOB -> CKE1: SDRAMS D131 D13, D15, D17,

\ , D33,
ARCKE1A -> CKEO: SDRAMs DO, D2, D4, D6, D8,
D18, D20, D22, D24, D26

ARCKE1B -> CKEO: SDRAMs D10, %12, D14, D16,

>

D28, D30, D32, D
— ARODTOA -> ODT1: SDRAMS D1, D3, D5, D7, D9,
D19, D21, D23, D35, D27

ARODTOB -> ODT1: SDRAMs D11, D13, D15, D17,
D29, D31, D33,'D35
|— APCKOA_t-> CK_t: SDRAMSs D[9:0]
APCKOB_t -> CK_t: SDRAMs D[17:10]
APCK1A_t -> CK_t: SDRAMs D[27:18]
APCK1B_t -> CK_t: SDRAMs D[35:28]
— APCKOA_c -> CK_c: SDRAMs D[9:0]
APCKOB_c -> CK_c: SDRAMs D[17:10]
APCK1Ac -> CK_c: SDRAMs D[27:18]
APCK1B_c -> CK_c: SDRAMs D[35:28]

— ERR_OUT n

RESET n

RST_n

CK1_t

CK1_0}

120Q
+5%

\7 RST_n: SDRAMs D[71:0]

ARCASB_n -> CAS_n: SDRAMs D[17:10], D[35:28]
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S2 n— A

— BRS2A_n->CS1_n: SDRAMS D45, DAT, D49, D51, D53,
D63, D65, D67, D69, D
BRS2B_n -> CS1_n: SDRAMs D37, D39, D41 D43,
D55, D57, D59, D61
BRS3A_n -> CS0_n: SDRAMs D44, D46, D48, D50, D52,
D62, D64, D66, D68, D70
BRS3B_n -> CS0_n: SDRAMs D36, D38, D40, D42,
D54, D56, D58, D60
BRBAIN:0]A -> BA[N:0]: SDRAMs D[53:44], D[71:62]
BRBA[N:0]B -> BA[N:0]: SDRAMs D[43:36], D[61:54]
BRA[N:0]A -> A[N:0]: SDRAMs D[53:44], D[71:62]
BRA[N:0]B -> A[N:0]: SDRAMs D[43:36], D[61:54]
BRRASA_n -> RAS_n: SDRAMs D[53:44], D[71:62]
BRRASB_n -> RAS_n: SDRAMs D[43:36], D[61:54]
BRCASA_n -> CAS_n: SDRAMs D[53:44], D[71:62]
BRCASB_n -> CAS_n: SDRAMs D[43:36], D[61:54]
BRWEA_n -> WE_n: SDRAMs D[53:44], D[71:62]
BRWEB_n -> WE_n: SDRAMs D[43:36], D[61:54]
BRCKEOA -> CKE1: SDRAMs D45, D47, D49, D51, D53,
D63, D65, D67, D69, D71
BRCKEOB -> CKE1: SDRAMsD37, D39, D41, D43,
D55, D57, D59, D61
BRCKE1A -> CKEO: SDRAMs D44, D46, D48, D50, D52,
D62, D64, D66, D68, D70
BRCKE1B -> CKEQ: SDRASI\éIs D?éG %%8 D40, D42,

BRODT1A -> ODT1: SDRAMs D45, D47, D49, D51, D53,
D65, D67, D69, D
BRODT1B -> ODT1: SDRAMs D37, D39, D41 D43,
D55, D57, D59, D61
| — BPCKOA_t-> CK_t: SDRAMs D[53:44]
BPCKOB_t -> CK_t: SDRAMs D[43:36]
BPCK1A_t -> CK_t: SDRAMs D[71:62]
BPCK1B_t -> CK_t: SDRAMs D[61:54]
— BPCKOA_c -> CK_c: SDRAMs D[53:44]
BPCKOB_c -> CK_c: SDRAMs D[43:36]
BPCK1A ¢ -> CK_c: SDRAMs D[71:62]
BPCK1B_c -> CK_c: SDRAMs D[61:54]

-

FrrO0~2mM—=A0—0Mm2

@

— ERR_OUT n

RST_n

* Register input signals with the same name inside the dotted areas are the same signal,
and shares series resistor for the single ended and differential termination resistor for the clock.

| U \
= D70/D71D68/D69 = D66/D67 M D64/D65 HD62/D63 D60/D61= D58/D59MD56/D57 {D54/D55 =it
3
L3
&9 _
E D52/D53 = D50/D51 = D48/D49 MD46/D47 HD44/D45 P T D42/D43 =D40/D41 = D38/D39HD36/D37 —E
i FE [
E DO/D1 = D2/D3 =« D4/D5 W D6/D7 W D8/D9 D10/D11 =D12/D13 4 D14/D15M D16/D17_E
9] L]
z_ |
C
E D18/D19 = D20/D21 =D22/D23 = D24/D25HD26/D27 D28/D29 =D30/D31®D32/D33 H D34/D35—E H
[ N

Address, Command and Control line

DRAM number: Lower DRAM/ Upper DRAM

NOTE 1 CKO_t and CKO_c are differentially terminated with a single 120Q + 5% resistor.

NOTE 2 CK1_t and CK1_c are differentially terminated with a single 120Q + 5% resistor, but is not used.
NOTE 3 Unused register inputs ODT1 for Register A and ODTO for Register B are tied to ground.

NOTE 4 The module drawing on this page is not drawn to scale.
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x72 DIMM, populated as four physical ranks of x4 stacked DDR3 SDRAMs (part 2 of 5)

JEDEC Standard No. 21C

Page 4.20.20-AB4
Block Diagram
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JEDEC Standard No. 21C

x72 DIMM, populated as four physical ranks of x4 stacked DDR3 SDRAMs (part 3 of 5)

Block Diagram
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x72 DIMM, populated as four physical ranks of x4 stacked DDR3 SDRAMSs (part 4 of 5)

JEDEC Standard No. 21C
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Block Diagram
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Block Diagram
x72 DIMM, populated as four physical ranks of x4 stacked DDR3 SDRAMSs (part 5 of 5)
2 c c )
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VSS VS8S —MH za VS8S —M za VS8S -V za
DQS16_t DQS_t _ DQS_t _ DQS_t _
DQS16_c DQS_c ; DQS_c ; DQS_c ;
VSS o D34 £ o D55 £ ou D54 £
DQI63:60] DQEOl M DQEOl > g QB0 M
c | \E““ |u_,|—o c | \E‘«‘ I\-U'_q c | |c|‘-“ ILIJ|_O
| 62845558% 8E345558% | | 82845558%
Vit —' —N— ‘
Option 1 Option 2 .
Serial PD . P . Option 3
\ )
: Integrated Thermal sensor in SPD : Serial PD
! SCL—» ! scL won
= ' EVENT_n—EVENT_n (<> SDA !
Thermal sensor ' A0 A1 A2 ' WP A0 A1 /-‘\2
scL ' 7 .
] Sho SAT shz = SAO SAT sA2
EVENT_n— EVENT_n [<>SDA
A0 A1 A2 Serial PD w/ integrated Thermal sensor Serial PD, no Thermal sensor

I
SAO0 SA1 S‘AZ

Serial PD w/ stand alone Thermal sensor

NOTE 1 DQ-to-1/O wiring may be changed within a nibble.

NOTE 2 Unless otherwise noted, resistor values are 15 Ohms + 5%. VpbseD Serial PD
NOTE 3 See the wiring diagrams for all resistors associated with the command, v T
address and control bus. bb =ty boD71
NOTE 4 ZQ resistors are 240 Ohms +1%. For all other resistor values refer to Vor [T
the appropriate wiring diagram. VREFCA DO-D71
VREFDQ + DO-D71
Vss -+ DO0-D71
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