Appendix W - Raw Card W

DDR3 Registered DIMM Design File

Specification . . )
Revision Applicable Design File
1.10 PC3-RDIMM_V110_RC-W_20081125.brd

JEDEC Standard No. 21C

Applicable BOM

Page 4.20.20-W1

PC3-RDIMM_RC-W_RV110_RC-W_20081125_bom.xls

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
Capacity Organization Density Organization SDRAMs
4GB 512Mx72 512Mbit 128Mx4 72
8GB 1Gx72 1Gbit 256Mx4 72
16GB 2Gx72 2Gbit 512Mx4 72
32GB 4Gx72 4Gbit 1Gx4 72
64GB 8GX72 8Gbit 2Gx4 72
SDRAM Configuration
Supported DRAM Outline # of Banks in SDRAM
(Width x Length) max. SDRAM Package Type
10.0 mm x 11.5 mm 8 78 Ball stacked FBGA

Supported Speeds

PC3-6400 PC3-8500 PC3-10600
X X

Note: X will reflect passed committee ballot at the time when specification is issued at BOD ballot

Design Rules and Deviations

PC3-12800

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

2. Blind vias are used in this design.

3. Trace widths of .0762 and .080, and .0857 internal; .089 outer routing layers.
4. Impedance of outer layers is ~ 83 ohm; inner layer 54 ohm (L2 & L9); 60 ohm L5 & L6.
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# of
Physical
Ranks

4

B N S

# of Address bits
row/col/Bank

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

SDRAM Organization

x4, stacked, double row

Notes

MO-269
variation

AB
AB
AB
AB
AB

MO-207
variation

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

Raw Card W
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|y |
Registering
Clock Driver

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 dimensions of specific variations with heat spreader attached.
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Block Diagram
x72 DIMM, populated as four physical ranks of x4 stacked DDR3 SDRAMSs (part 1 of 5)
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S0_n———w 4., [~ ARSOA_n->CS1_n: SDRAMSs D [10T:1T] $2.n———w—{ ,., - BRS2An->CS1_n: SDRAMs D [28T:19T]
R ARSO0B_n -> CS1_n: SDRAMs D [18T:11T] R BRS2B_n -> CS1_n: SDRAMs D [36T:29T]
E E
S1n——w1 G |- ARS1A_n->CS0_n: SDRAMs D [10B:1B] S3n—— ] G |- BRS3A_n->CS0_n: SDRAMs D [28B:19B]
é ARS1B_n -> CS0_n: SDRAMs D [18B:11B] é BRS3B_n -> CS0_n: SDRAMs D [36B:298]
'BAN:0] —w—| T |- ARBAIN.OJA-> BAIN:0]: SDRAMs D[10:1] (T+B)  |BA[N:0] — A T |- BRBAN:0JA -> BAIN:0]: SDRAMs D[28:19] (T+B)
! | E ARBA[N:0]B -> BA[N:0]: SDRAMs D[18:11] (T+B) | E BRBA[N:0]B -> BA[N:0]: SDRAMs D[36:29] (T+B)
"AIN:0] —— R ARAN:0JA -> A[N:0]: SDRAMs 'AIN:0] — R |~ BRAN:0JA-> AIN:0]: SDRAMs
| ARA[N:0]B -> A[N:0]: SDRAMs ' | BRA[N:0]B -> A[N:0]: SDRAMs
'RAS_n ——wW p [ ARRASA n->RAS_n: SDRAMs 'RAS_n——W—{ p [ BRRASA n->RAS_n: SDRAMs
. I ARRASB_n -> RAS_n: SDRAMs . L BRRASB_n -> RAS_n: SDRAMs
'CAS_ n———W — ARCASA_n -> CAS_n: SDRAMs 'CAS_n—— W — BRCASA_n -> CAS_n: SDRAMs
' | L ARCASB_n -> CAS_n: SDRAMs ' | L BRCASB_n -> CAS_n: SDRAMs
'WE n ———W\ I~ ARWEA_n -> WE_n: SDRAMs D[10:1] (T+B) 'WE _n ———W — BRWEA_n -> WE_n: SDRAMs D[28:19] (T+B)
. A ARWEB n -> WE_n: SDRAMs D[18:11] (T+B) ! ] BRWEB_n -> WE_n: SDRAMs D[36:29] (T+B)
{CKEQ ———— — ARCKEOA -> CKE1: SDRAMs D[10B:1B] {CKEQ —— W — BRCKEOA -> CKE1: SDRAMSs D [28B:19B]
. . ARCKEOB -> CKE1: SDRAMs D[18B:11B] . ‘ BRCKEOB -> CKE1: SDRAMs D [36B:298B]
'CKE1 ——— 1 |- ARCKE1A -> CKEO: SDRAMs D[10T:1T] 'CKE1 ————] I— BRCKE1A -> CKEO: SDRAMSs D [28T:19T]
iiiiiiiiii ARCKE1B -> CKEO: SDRAMSs D[18T:11T] oot BRCKE1B -> CKEO: SDRAMs D [36T:29T]
ODTO ———W — ARODTOA -> ODT1: SDRAMs D[10T:1T] ODT1 ——W — BRODT1A -> ODT1: SDRAMs D[28T:19T]
ARODTOB -> ODT1: SDRAMs D[18T:11T] BRODT1B -> ODT1: SDRAMs D[36T:29T]
' CKO_t i |— APCKOA_t-> CK_t: SDRAMSs D1,3,5,7,9 (T+B) ' CKO_t ‘ | — BPCKOA_t-> CK_t: SDRAMs D11,13,15,17 (T+B)
' [ APCKOB_t -> CK_t: SDRAMs D2.4.6.8,10 (T+B) ' ' BPCKOB_t -> CK_t: SDRAMs D12,14.16,18 (T+B)
' 1200 ! APCK1A_t -> CK_t: SDRAMs D19,21,23,25,27 (T+B) 2 1200 ! BPCK1A_t -> CK_t: SDRAMs D29,31,33,35 ET+B;
' £5% APCK1B_t -> CK_t: SDRAMs D20,22.24,26,28 (T+B) ' [ £5% 4 BPCK1B_t -> CK_t: SDRAMs D30,32,34,36 (T+B
1 CKO_c ) — APCKOA_c -> CK_c: SDRAMs D1,3,5,7,9 (T+B) ' CKO_c ; — BPCKOA_c -> CK_c: SDRAMs D11,13,15,17 (T+B)
. | APCKOB_c -> CK_c: SDRAMs D2,4,6,8,10 (T+B) . ‘ BPCKOB_c -> CK_c: SDRAMs D12,14,16,18 (T+B)
. | APCK1A ¢ -> CK_c: SDRAMs D19,21,23,25 (T+B) ‘ BPCK1A_ ¢ -> CK_c: SDRAMs D29,31,33,35 (T+B)
. | APCK1B_c -> CK_c: SDRAMs D20,22,24.26,28 (T+B) |, ‘ BPCK1B_c -> CK_c: SDRAMs D30,32,34,36 (T+B)
" PAR_IN —w — ERR_OUT_n ! PAR_IN —wY — ERR_OUT_n
RESET n—T1 RSTn RESET n— RSTn
L RST_n: SDRAMSs D[71:0]
CK1_t

120Q
+5%

i

CK1_c

* 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.

[ U1 ]
: U H  H H I !
| |U20T-B| [U22T-B | |U24T-B| |U26T-B| |U28T-B 5 U30T-B| |U32T-B| |U34T-B| |U36T-B If
H 2
] U19T-B| |U21T-B | |U23T-B| |U25T-B | |U27T-B & U29T-B| |U31T-B | | U33T-B| |U35T-B 0
i i
1 - n
5 |urr-B| |usT-B] |usts | |u7 T-B| | UOT-B 5 U11 T-B| |U13T-B| |U15T-B| [U17T-B ]
o %( E
‘| U2T-B| [U4T-B | |UGT-B | (U8B T-B | |U10T-B '4 U127-B| [U14T-B| |U16T-B| |U18T-B M H
] [
| L (L1 |

Address, Command and Control line

DRAM number within Stack Package: Top (T) DRAM - Bottom (B) DRAM

1. CKO_t and CKO_c are differentially terminated with a single 120Q + 5% resistor.
2. CK1_t and CK1_c are differentially terminated with a single 120Q + 5% resistor, but is not used.
3. Unused register inputs ODT1 for Register A and ODTO for Register B are tied to ground.
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-W4
Block Diagram
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Block Diagram

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

[a] m

c S _ .o = cc oo @

I 157 Plom @ c m S S 008 c @
gEogbogest z 28 EEEERRRPss g 28
55‘55%%‘755$ <‘( ET nnnnm‘m’uu’rn‘m‘m‘uu“\J & m>’

VSS -V zQ VSS -V zQ VSS -V zQ VSS —M za
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) Option 1 , Option 2
, \
: Integrated Thermal sensor in SPD : Serial PD
X SCL—»| X
' EVENT_n—EVENT_n (<> SDA !
! A0 A1 A2 !
. I .
SAO SA1 SA2

Serial PD, no Thermal sensor

Serial PD w/ integrated Thermal sensor

Notes: Vobsro . Serial PD
1. DQ-to-1/0O wiring may be changed within a nibble. v T
2. Unless otherwise noted, resistor values are 15 Ohms + 5%. Pb {1 boD71
3. See the wiring diagrams for all resistors associated with the Vot TT T
command, address and control bus.
4. ZQ resistors are 240 Ohms +1%. For all other resistor values VREFCA — DO-D71
refer to the appropriate wiring diagram. VREFDQ + D0-D71
Vss ne D0-D71
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