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4.5.10 - 184 PIN UNBUFFERED DDR SDRAM DIMM FAMILY

CAPACITY--4M, 8M, 16M, 32M, 64M, 128M, & 256M WORDS OF 64, OR 72 BITS
DATA CONFIGURATIONS--Four DATA Word configurations are defined:
--64 BIT without PARITY
--72 BIT & 80 BIT for ECC CODES
CONFIGURATION--10 Different Configurations are defined using various combinationa of X1, X4, X8, and
X16 memories including 1 & 2 bank configurations, and three configurations for two
asymetrical banks.

LOGIC FEATURES--The modules contain a “‘SERIAL PRESENCE DETECT’feature that supplies en-
coded values that define the storage capacity, configuration, data word configuration, refresh mode,
speed of the module and other characteristics and attributes of the module.

PACKAGE--184 PIN JEDEC DIMM MEMORY MODULE

PIN ASSIGNMENTS--Figs. 4.5.10-A, & 4.5.10-B,

Summary of features and Pin Description--Figs. 4.5.10-C

SPD TABLE & INFORMATION--Fig. 4.5.10-D

Comparison of 184 Pin Unbuffered SDR SDRAM & DDR SDRAM DIMM--Fig. 4.5.10-E

KEYING METHODOLOGY--Fig. 4.5.10-F

VDDID Description--Fig. 4.5.10-G & 4.5.10-H

CONFIGURATION BLOCK DIAGRAM--Figs. 4.5.10-1 through 4.5.10-P
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Figure 4.5.10-A
184 PIN, 64, OR 72 BIT DDR SDRAM DIMM PINOUT, TOP HALF
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X72 DIMM

X64 DIMM

Interface Key
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| Y — 1 —_—Wwe_| & _|
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| — — | — _DRs6_| 83 _ |
| — — 1 — _DQs7 | 84|
T — — | — DbQsr_| 86 _
L — — | — DQss_| &7

T — — | —_DQ9_| 88 __

FRONT REAR
SIDE SIDE

IoIe < MR N — S ———

180 | vODQ
181 | sno

WP 90 . 182 SA1l
| le——— _soa a1 Top View 163 | swe —F———F—*>

184 VDDSPD!

Figure 4.5.10-B
184 PIN, 64, OR 72 BIT DDR SDRAM DIMM PINOUT, BOTTOM HALF
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Features
DIMM Organization x64, x72 ECC
DIMM Dimensions 5.25"L x 1 - 2’H x .157”’/ .354”’thick (JEDEC Standard MO - xxx)
Pin Count 184 pins
SDRAMSs Supported 64, 128, 256, 512Mb; 1Gb
Capacity 32MB - 2GB
Serial PD 2 wire interface (lIC)
Voltage Options VDD/VDDQ: 3.3V/2.5V; 2.5V/2.5V; 2.5V/1.8V; 1.8V/1.8V; 1.8V/TBD
Interface SSTL_2, TBD

Pin Description

Pin Name # Pins Description
A0 - Al4 15 SDRAM address bus
BAO - BA2 3 SDRAM bank select
DQO - DQ63 64 DIMM memory data bus
CBO - CB7 8 DIMM ECC check bits
/IRAS 1 SDRAM row address strobe
ICAS 1 SDRAM column address strobe
IWE 1 SDRAM write strobe
/S0 - /S1 2 SDRAM chip select lines (Phys. banks 0 and 1)
CKEO - CKE1 2 SDRAM clock enable lines
DQSO0 - DQS8 9 SDRAM low data strobes
DM(0-8)/DQS(9-17) 9 SDRAM low data masks/high data strobes (x4, 2 Phys. banks)
VDDID 1 VDD identification flag
CKO - CK2 3 SDRAM clock (positive lines of 3 differential pairs)
/CKO - /ICK2 3 SDRAM clock (negative lines of these three pairs)
SCL 1 IIC serial bus clock for EEPROM
SDA 1 IIC serial bus data line for EEPROM
SAO - SA2 3 IIC slave address select for EEPROM
WP 1 Write protect flag for EEPROM (Upper 128 bytes)
VDD 9 SDRAM positive power supply
VDDQ 16 SDRAM I/O Driver positive power supply
VREF 1 SDRAM I/O reference supply
VSS 22 Power supply return (ground)
VDDSPD 1 Serial EEPROM positive power supply
NC 4 Spare pins (no connect)
NC, /S2 - NC, /S3 2 Reserved pins (Phys. banks 2 and 3 on registered DIMM)
NC, FETEN 1 Reserved pin (FET enable)

Figure 4.5.10-C
184 PIN, 64, OR 72 BIT DDR SDRAM DIMM FEATURES &
PIN DESCRIPTIONS
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184-Pin DDR SDRAM DIMM SPD Information

Notes:
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The following information is to be written into EEPROM device during module production:

a. Module Configurations, Addressing: (Bytes 3-7)

Option 1 (primary) Option 2
c Om%‘ffr’fﬁ on o rzgrﬁg\t’i'o | SDRAM Density | # Bank RAS CAS # Bank RAS CAS
Addr. Addr. Addr. Addr. Addr. Addr.
4M x 64/72 4M x 16 64Mb 2 12 8
8M x 64/72 4M x 16 64Mb 2 12 8
8M x 64/72 M x 8 64Mb 2 12 9
8M x 64/72 8M x 16 128Mb 2 12 9
16M x 64/72 8M x 8 64Mb 2 12 9
16M x 64/72 M x 16 128Mb 2 12 9
16M x 64/72 16M x 4 64Mb 2 12 10
16M x 64/72 16M x 8 128Mb 2 12 10
16M x 64/72 16M x 16 256Mb 2 13 9 2 12 10
32M x 64/72 16M x 8 128Mb 2 12 10
32M x 64/72 16M x 16 256Mb 2 13 9 2 12 10
32M x 64/72 32Mx 4 128Mb 2 12 11 2 13 10
32M x 64/72 32M x 8 256Mb 2 13 10
32M x 64/72 32M x 16 512Mb TBD
64M x 64/72 32Mx 8 256Mb 2 13 10
64M x 64/72 32M x16 512Mb TBD
64M x 64/72 64M x 4 256Mb 2 13 11
64M x 64/72 64M x 8 512Mb TBD
64M x 64/72 64M x 16 1Gb TBD
128M x 64/72 64M x 8 512Mb TBD
128M x 64/72 64M x 16 1Gb TBD
128M x 64/72 128M x 4 512Mb TBD
128M x 64/72 128M x 8 1Gb TBD
256M x 64/72 128M x 8 1Gb TBD
256M x 64/72 256M x 4 1Gb TBD

Note: All options possible with SDRAM standards are shown.

b. Allowable configurations: (Byte 11)
- x64 (Non-parity, Byte controls)

- X72 (ECC-optimized, Byte controls)

c. Functional Attributes:
Power Supply Voltage/Interface levels (Byte 8)
SDRAM cycle time (Bytes 9, 23, 25)

SDRAM access from Clock (Bytes 10, 24, 26)

Refresh rate/type (Byte 12)

Primary/Secondary SDRAM width (Bytes 13, 14)

SDRAM device attributes (Bytes 15 - 20)

SDRAM module attributes (Bytes 21, 22)

SDRAM device timings (Bytes 27 - 30, 32 - 35)

Module bank density (Byte 31)

d. Miscellaneous Information

- SPD revision (Byte 62)
- Checksum (Byte 63)

184 PIN, 64, OR 72 BIT DDR SDRAM DIMM SPD INFORMATION
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Pingout Comparison: 184 Pin Unbuffered DDR SDRAM to Unbuffered SDR SDRAM
DIMM
Pin # DDR DIMM SDR DIMM
1 VREF NU
5 DQS0 NU
14 DOS1 NU
17 cK1 NU
25 DQS2 NU
36 DQS3 NU
47 DQS8 NU
56 DQS4 NU
67 DQS5 NU
) cK2 NU
8 DQS6 NU
86 DQS7 NU
o7 DMO0/DQS9 DOMBO
107 DM1/DQS10 DOMB1
119 DM2/DQS11 DOMB2
129 DM3/DQS12 DOMB3
138 CKO NU
140 DM8/DQS17 DOMBS
149 DM4/DQS13 DOMB4
159 DM5/DQS14 DOMBS5
169 DM6/DQS15 DOMB6
177 DM7/DQS16 DOMB7

Figure 4.5.10-E

184 PIN, 64, OR 72 BIT SDRAM DIMM DDR & SDR COMPARISON
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Keying Methodology

The diagram below shows the keying methodology employed on 184-pin DDR DIMMs. The VDDQ volt-
age key provides a positive interlock so that DIMMs can only be plugged into a system with the proper
device VDDQ. This eliminates possible damage to the device 1/O drivers on the module. JEDEC drawing
MO #208 defines the dimensions for these keys.

Notes:

1. Key positions are offset from the center of the DIMM to prevent reverse
insertion of the DIMM in the system.

2. Dual latch notches give compatibility with high- and low-profile latched
sockets.

184 Pin DDR DIMM g
Center Key Position '/

(VDDQ voltage)

Note 2

52 40

4 VDDQ =25V
m 4 VDDQ=1.8V
| 4« vbDQ=TBD

Centerline

Key Placement Detail

| 184 Pin DDR DIMM: 2.5 Volt VDDQ |

|FTHHHHIIHIHHHHHHHIHIHHHIHIHHHHHII |

184 Pin DDR DIMM: 1.8 Volt VDDQ |

NN ARIRRRRRRRRARRRNRRRNARRAAARANANAD |

184 Pin DDR DIMM: TBD

N TN

Figure 4.5.10-F
184 PIN, 64, OR 72 BIT SDRAM DIMM KEYING METHODOLOGY
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VDD ldentification Flag
Definition

The Vpp identification flag is a jumper connection on the DIMM which provides information on the rela-
tionship between Vpp and Vppq required by the memory devices on the DIMM. This jumper is installed
on Vppp on the DIMM as follows:

Device Vpp (nominal) Device Vppq (nominal) Jumper tied from VDDID to
33V 25V Vss
25V 25V Open
25V 1.8V Vss
1.8V 1.8V Open
1.8V TBD Vss
Application

The Vppp flag allows the system to detect the presence of DIMM modules for which memory device Vpp
does not equal memory device Vppo. The system may then adjust the Vpp voltage.

Since this jumper is a Vgs connection, the module may be interrogated by the system without module Vpp
or Vppg being on. The following two examples show how DIMMs may be connected to use this feature.

Example 1: DIMMs with VDD supplied to all sockets in common.

DIMM module(0)

VppID(0) R
W Vpullup

vDD | i

supply
VSS (GND)

VDDID flag = VSS (notes 1, 2)

DIMM module(1)

l

VSS (GND)

~ VDDID(1)

DIMM module(n)
B VDDID(n)

l

VSS (GND)

a.

1. In this example, DIMM module (1) is jumpered to VSS and causes the combined flag to be at VSS.
2. Any position containing a DIMM with the jumper installed will cause the combined flag to be at VSS.
3. ‘R’! Series resistor, nominally 1-10 kilohms.

4. Vpullup may be 2.5 V or 3.3 V, but need not be related to VDD or VDDQ.

Figure 4.5.10-G
184 PIN, 64, OR 72 BIT SDRAM DIMM VDDID
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Example 2: DIMMs with VDD supplied uniquely to each socket.

VDD may be adjusted for each DIMM, allowing DIMMs of different VDD but the same VDDQ to be
used together.

VDD(0) DIMM module(O)
(Jumper out) vV R
VDD l DDID(O) Vpullup
VSS (GND)
VDDID(0) flag = Vpullup (jumper out)

DIMM module(1)
VDD(1)

o (Jumper in) - VDDID(1) R
oo l Vpullup
VSS (GND) VDDID(1) flag = VSS (jumper in)
DIMM module(n)
VDD(n) (Jumper out) VDDID(n) R
\; o l Vpullup
VSS (GND) VDDID(n) flag = Vpullup (jumper out)
Notes:

1. In this example, DIMM module (1) is jumpered to Vss, causing only the the Vppp(y) flag to be at
Vss. The others are at Vpyjyp-

2. ‘R’ Series resistor, nominally 1 - 10 kilohms.

3. Vpullup Mmay be 2.5V or 3.3 V, but need not be related to Vpp or Vppg.

Figure 4.5.10-H
184 PIN, 64, OR 72 BIT SDRAM DIMM VDDID
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VSS
S1
S0
DQS0 —w—l DMO0/DQS9 —W——I
DQS S DM DQS S DM
DQ0 —WM1/03 DQ4 —WM/00
DQ1 —WMI/02 DO DQ5 —WM /01 D8
DQ2 =—WMI/01 DQ6 —W™1/02
DQ3 =—WMI/00 DQ7 —W™1/03
DQS1 —wWw— | | DM1/DQS10 —Ww— | |
DQS S DM DQS S DM
DQ8 —W™t1/03 DQ12 —WM 1100
DQ9 —W—l/02 D1 DQ13 —WMI/0 1 D9
DQ10 —WMt1/0 1 DQ14 —WM1/0 2
DQ11 —A1/00 DQ15 —M1/0 3
DQS2 —————y [T DM2/DQS1l —wW—— [ 1
DQS S DM DS S DM
DQ16 —WM1I03 DQ20 —WM1/0 0
DQ17 —W/02 D2 DQ21 —WMII01  p1o
DQ18 —WMI/01 DQ22 —WM1/0 2
DQ19 —WMI/00 DQ23 —WMI/0 3
DQS3 ———w— [ 1 DM3/DQS12 —w——m | |
DQS S DM DQS S DM
DQ24 =M 03 DQ28 —WM 1100
DQ25 —WMjj02 D3 DQ29 —WM{jo1 D11
DQ26 —W™I/01 DQ30 =W /0 2
DQ27 —WMI/0 0 DQ31 —WM /0 3
DQS4 ——w— | | pwamosis —w—my | |
DQS S DM DRS 5 pMm
DQ32 —WM1/03 DQ36 =MW 1/0 0
DQ33 —W1/0 2 D4 DQ37 —~M1/0 1 D12
DQ34 —WI/0 1 DQ38 =MW 1/0 2
DQ35 —WM1/00 DQ39 —M1/03
DQS5 ——w—m [ [ DM5/DQS14 —W—— [ |
DQS S DM DQS S DM
DQ40 —WMI/0 3 DQ44 =W I/00
DQ41 —W\1/0 2 D5 DQ45 —W1/0 1 D13
DQ42 —WMI/01 DQ46 =W 1/0 2
DQ43 —M1/00 DQ47 —M—I/03
DQS6 ——W— [ 1 DM6/DQS15 —wW— | |
DQS S DM DQS S DM
DQ48 —A\M 1103 DQ52 =AM 1100
DQ49 —A\M 102 D6 DQ53 =W /01 D14
DQ50 —WM 1101 DQ54 =AM 1102
DQ51 —AM 1100 DQ55 =MW 1103
DQS7 —  \— | | DM7/DQS16 —W—— | |
DQS S DM DQS S DM
DQ56 —AN—|1/0 3 DQBO—W—|1/0 0
DQ57 —A—|1/0 2 D7 DQ61—W|1/0 1 D15
DQ58 —AN=|1/0 1 DQB2—W—|1/0 2
DQ59 —A—1/0 0 DQ63—W[1/0 3
BAO-BAN _—— 5 BAO-BAN: SDRAMs DO - D15
AO - AN ——» AO-AN: SDRAMs DO - D15
VoDQ DO - D15
Vpp T DO - D15 Serial PD
VREF T T
T DO - D15 WP — SDA
Vss T Do - D15 SCL—» A0 Al A2
Vobp —— o—, Strap: see Note 4
SA0  SAl  SA2

Figure 4.5.10-1
184 Pin, X64 DDR SDRAM DIMM, 1 Bank, X4 DDR SDRAMs

* Clock Wiring
Clock
Input SDRAMs
*CKO0/CKO 4 SDRAMs
*CK1/CK1 6 SDRAMs
*CK2/CK2 6 SDRAMs

* Wire per Clock Loading
Table/Wiring Diagrams

CKE1l —® CKE: SDRAMs D8 - D15

RAS — RAS: SDRAMs DO - D15

CAS —» CAS: SDRAMs DO - D15
CKEQ = CKE: SDRAMs DO - D7

WE —— WE: SDRAMs DO - D15

Notes:

1. DQ-to-1/O wiring is shown as recom-
mended but may be changed.

2. DQ/DQS/DM/CKE/S relationships must
be maintained as shown.

3. DQ, DQS, DM/DQS resistors: 22 Ohms.
4. VDDID strap connections

(for memory device VDD, VDDQ):

STRAP OUT (OPEN): VDD = VDDQ
STRAP IN (VSS): VDD * VDDQ.

Release 9



BAO - BAN———»
A0 - AN  —

DQS0

DMO/DQS9 —w—l

DQS1

DM1/DQS10 —wW—m

DQS2

DM2/DQS11 ——w—p

DQS3

DM3/DQS12 —wWw——

S0

JEDEC Standard No. 21-C
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M DQS4 WA
DM4/DQS13  —p—p |
DM S DM S  DQS
DQ0 —WNI/07 DQ32 =W 1/0 7
DQ1 —WI/06 DO DQ33 =W 1/0 6 D4
DQ2 —WMI/01 DQ34 —WM1/0 1
DQ3 —WM{I/00 DQ35 =AM 1/0 0
DQ4 —WMII05 DQ36 —AWN1/0 5
DQ5 —WMI/0 4 DQ37 —AN1/0 4
DQ6 —W1/0 3 DQ38 —AWN1/0 3
DQ7 —WM1/02 DQ39 =AW\ 1/0 2
WA DQS5 WA
DM5/DQS14 ——W— |
DM S DM S DQS
DQ8 —WMI/07 DQ40 —WM1/0 7
DQ9 —WM1/06 D1 DQ41 —AM1/0 6 D5
DQ10 —M1/0 1 DQ42 =N\\11/0 1
DQ11 —WMI/00 DQ43 —A\11/0 0
DQ12 =W 1/05 DQ44 —A\11/0 5
DQ13 —AW1/0 4 DQ45 —AN11/0 4
DQHWM  1/03 DQ46 =AM 11/0 3
DQ¥sWA_1/02 DQ47 —AM11/0 2
AN DQS6 — WA
DM6/DQS15 —W— |
DM S DM S DQs
bots o v i
DQ17 —W1/0 6 D2 D6
DQ18 —WMI/0 1 DQ50 =AM1/0 1
DQ19 —M1/0 0 DQ51 —AM11/0 0
DQ20 —WM1/0 5 DQ52 —WM/0 5
DQ21 —WM1/0 4 DQ53 —AM11/0 4
DQ22 —WM1/0 3 DQ54 —WM/0 3
DQ23 —WM1/0 2 DQ55 —WM1/0 2
WA DQS7 WA
DM7/DQS16 ——wW—p |
DM S DM S DQS
DQ24 —W\1/0 7 DQ56—WM{I/0 7
DQ25 —WM1/0 6 D3 DQ57 =W 1/0 6 D7
DQ26 —WM1/0 1 DQ58—WMI/0 1
DQ27 —W1/0 0 DQ59—W1/0 0
DQ28 —WM1/0 5 DQE0—WI/0 5
DQ29 —WM11/0 4 DQ61—WM1/0 4
DQ30 —WM1/0 3 DQ62—WM1/0 3
DQ31 —WMI/0 2 DQ63—WMI/0 2
* Clock Wiring
Clock
Serial PD Input SDRAMs
wp —» *CKO/CKO 2 SDRAMs
[«—SDA *CK1/CKT 3 SDRAMs
SCL — A0 Al *CK2/CK2 3 SDRAMs
SLO S,!\l * Wire per Clock Loading

VoDQ 1 DO - D7
Vbp - —[—Do-D7
VREF - DO - D7
Vss T DO - D7

Vobp —— o—, Strap: see Note 4

Release 9

BAO-BAN: SDRAMs DO - D7
A0-AN: SDRAMs DO - D7

RAS ————— RAS: SDRAMs DO - D7
CAS —— CAS: SDRAMs DO - D7
CKEQ = CKE: SDRAMs DO - D7

WE ———WE: SDRAMs DO - D7

Table/Wiring Diagrams

Notes:
1. DQ-to-1/O wiring is shown as recom-

mended but may be changed.
2. DQ/DQS/DM/CKE/S relationships must

be maintained as shown.

3. DQ, DQS, DM/DQS resistors: 22 Ohms.
4. VDDID strap connections

(for memory device VDD, VDDQ):
STRAP OUT (OPEN): VDD = VDDQ
STRAP IN (VSS): VDD p VDDQ.

Figure 4.5.10-J
184 Pin, X64 DDR SDRAM DIMM, 1 Bank, X8 DDR SDRAMs
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DQS1 ——WVLDQs

(%]}

DM1/DQS10 ——WLDM

DQ9 —W1/0 4 DO

DQSO pQ1sWlio 7
DMO/DQS9 ——— o5

DQS3 M
DM3/DQS12 ————W
DQ24 —N
DQ25 —W
DQ26 —M
DQ27 —M
DQ28 —W
DQ29 —N
DQ30 —M
DQS2 DQ31 =W
DM2/DQS11 —W+
DQ16 =W
DQ17 —W
DQ18 =W
DQ19 —MW
DQ20 =W
DQ21—WH]
DQ22 =W

(%]}

LDQS

1106
110 4
101
1103
1102
100
1105
1107
UDQS
UDM
108
1/0 10
110 15

1/0 13
1/10 12

1/10 14
1/0 11
1109

D1

DQ23 WM

BAO-BAN —__5 BAO-BAN: SDRAMs DO - D3

A0 - AN = A0-AN: SDRAMs DO - D3

VbbpQ

1 DO - D3
Voo T —|—DO0- D3
VREF T -+ DO - D3
Vss T DO - D3
VoDID — o—l Strap: see Note 4

DQS5 — - LDOS

0|

DM5/DQS14 ——w LDM

DQ40—W
DQ41—WA
DQ42—W
DQ43 =W
DQ44—W—
DQ45=W
DQ46—W

DQS4 DQ47—WM

DM4/DQS13 ——w—
DQ32=w
DQ33—WM]
DQ34—WM
DQ35—WM
DQ36—WM]
DQ37—WM
DQ38—W

1106
1/10 4 D2
/01
/103
/102
1100
1105

DQ39—W—

DQS7

,_
o]
(7]
%]

DM7/DQS16 s tiom
DQ56—WH /0 6
DQ57—WMH /0 4
pQss—wW{io1 D3
DQ59—WMH 110 3
DQB0—WH /0 2
DQ61—WH{I/0 0
DQ62—WH1/0 5

DQS6

DQ63—W1/10 7

DM6/DQS15 ————w—{UDM
DQ4s—wW—{1/0 8

DQ49—W 1/0 10
DQ50—WM 1/0 15
DQ51=W1/0 13
DQ52=WH 1/0 12
DQ53—WM1/0 14
DQ54—W 1/0 11
DQ55=WM1/0 9

* Cloc

k Wiring

Clock
Input

SDRAMs

*CKO/CKO
*CK1/CK1
*CK2/CK2

NC
2 SDRAMs
2 SDRAMs

* Wire per Clock Loading
Table/Wiring Diagrams

RAS ———» RAS: SDRAMs DO - D3

CAS —» CAS: SDRAMs DO - D3

CKEQ = CKE: SDRAMs DO - D3

WE —— WE: SDRAMs DO - D3

Notes:
1. DQ-to-1/O wiring is shown as recom-

mended but may be changed.

Serial PD 2. DQ/DQS/DM/CKE/S relationships must

SCL —»

be maintained as shown.
«——» SDA 3. DQ, DQS, DM/DQS resistors: 22 Ohms.
A0 AL A2 4. VDDID strap qonnections
(for memory device VDD, VDDQ):

S,lo S,lﬂ S,!z STRAP OUT (OPEN): VDD = VDDQ

STRAP IN (VSS): VDD p VDDQ.

Figure 4.5.10-K

184 Pin, X64 DDR SDRAM DIMM, 1 Bank, X16 DDR SDRAMs
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S1
S0
DOSO0 Wh— DQ S4 AN
Q —W I DM4/DQS13 W [ |
DMO0/DQS9 | | ] | | |
pMm S DQS DM S DQs DM S DQS DM S  DOS
DQO0 —WMI/07 — 1100 DQ32 —WM1/0 7 — /00
DQ1 —A\M{1/06 DO —1/01 D8 DQ33 —W1/0 6 D4 —] /01 D12
DQ2 —WMlI01 —1/06 DQ34 —AW1/0 1 —1/0 6
DQ3 —WM{ /00 —] 1107 DQ35 =AM 1/0 0 —1/07
DQ4 —WMI/05 —1/02 DQ36 —WM1/0 5 —1/02
DQ5 —WM1/0 4 —1/03 DQ37 —WM1/0 4 —1/03
DQ6 —AWN1/03 —1/0 4 DQ38 =AM 1/0 3 —1/0 4
DQ7 —WM{1/02 —1/05 DQ39 =AW 1/0 2 —1/05
DQS1 W I DQS5 WA |
N AN
DM1/DQS10 W—rp t 1 DM5/DQS14 W 1 t 1
DM § DQS DM S DQS DM S DQS DM 5  DQs
DQ8 —WMII07 —1/00 DQ40 =W 1/0 7 — /00
DQ9 —WM1/06 D1 —{1/01 D9 DQ41 —W1/0 6 D5 —1/01 D13
DQ10 =AM 1/0 1 —]1/0 6 DQ42 —AWM1/0 1 —1/06
DQ11 =AM 1/0 0 —1/07 DQ43 —AW1/0 0 —j 1107
DQ12 —WM1/05 —11/02 DQ44 =105 —1/02
DQ13 =W 1/0 4 —11/03 DQ45 =AM 1/0 4 —1/03
DQEWM 1103 — 104 DQ46 =AM 1/0 3 —1/04
DQESWM_1I02 — 1105 DQ47 =AM 1/0 2 —1/05
DQS2 DQs6 wh T
DM2/DQS11 WA 1 I 1 DM6/DQS15 —wW 1 i 1
= = DM S  DQS DM S DQS
DM S  DQs DM S DQS
DQ16 —AW1/0 7 —11/0 0 DQ48 —A11/0 7 —|1/0 0
DQ17 —AM1I0 6 D2 —{ /01 D10 DQ49 —~AA1/0 6 D6 —(o1 D14
DQ18 —AMI/0 1 — /06 DQ50 =W 1/0 1 —1/06
DQ19 —AM1/0 0 — /07 DQ51 =AW 1/0 0 —{ 1107
DQ20 —AM1/0 5 —11/0 2 DQ52 —AWM1/0 5 —1/02
DQ21 —WM1/0 4 —11/0 3 DQ53 —W\1/0 4 —1/0 3
DQ22 =AM 11/0 3 —11/04 DQ54 —A1/0 3 —1/0 4
DQ23 —WM1/0 2 —11/05 DQ55 —W1/0 2 —1/05
DQS3 WA DQS7 WA T
DM3/DQS12 —wr T ! . DM7/DQS16  —wW——oy ; 1
DM S DQS DM S  DQs DM S DQs DM S DQS
DQ24 —WM1/0 7 100 DQ56 —WM1/0 7 —1/00
DQ25 —M11/0 6 D3 —1/01 D11 DQ57 —WM{1/0 6 D7 —]1/01 D15
DQ26 —W1/0 1 —{1/06 DQ58 —WM1/0 1 —11/06
DQ27 —W1/0 0 —{1/07 DQ59 —WM1/0 0 —{1/07
DQ28 —W11/05 —{1/0 2 DQ60—WMI/0 5 —]1/0 2
DQ29 —M1/0 4 —1/03 DQ61—W1/0 4 —1/03
DQ30 —WM1/03 —]1/0 4 DQ62—W1/0 3 —1/04
DQ31 —Ml/02 —1/05 DQ63 —W{1/0 2 — /05
* Clock Wiring
. Clock SDRAMS
BAO - BAN ——» BAO-BAN: SDRAMs DO - D15 Serial PD nput
AO-AN ———p AO-AN: SDRAMs DO - D15 we pppp— @ SORAN.
’ le——» SDA *CK1/CK1 6 SDRAMs
VbpQ DO - D15 SCL —» a9 AL A2 CK2/CK2 6 SDRAMs
Vbp T R * Wire per Clock Loading
é: — bo - D15 SA0 SAL  sA2 Table/Wiring Diagrams
VREF J:r DO - D15
Vss - DO - D15 Notes:

Vobip

—_— o—, Strap: see Note 4

CKE1l —— CKE: SDRAMs D8 - D15
RAS =————— RAS: SDRAMs DO - D15

CAS —— CAS: SDRAMs DO - D15

CKEQ == CKE: SDRAMSs DO - D7

WE ——WE: SDRAMs DO - D15

Figure 4.5.10-L
184 Pin, X64 DDR SDRAM DIMM, 2 Bank, X8 DDR SDRAMs

Release 9

1. DQ-to-1/O wiring is shown as recom-
mended but may be changed.

2. DQ/DQS/DM/CKE/S relationships must
be maintained as shown.

3. DQ, DQS, DM/DQS resistors: 22 Ohms.
4. VDDID strap connections

(for memory device VDD, VDDQ):

STRAP OUT (OPEN): VDD = VDDQ
STRAP IN (VSS): VDD p VDDQ.
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S1
SO I
DQS1 LDQs S [ {pos S DQS5 — —w{ipgs S —{ubes S
DM1/DQS10 ——W{LDMm —{ UDM DM5/DQS14 ————wW—{ LDM __1ubm
DQ8 —W—1/0 6 I DQ40-WH{1/0 6 —1/09
DQY —WM1/0 4 Do /o1 4y DQ41-WI/I04  p2 —/011  ps
DQLOW—/0 1 /014 DQ42—WM{1/0 1 —1/0 14
DQLI-W—/0 3 [—|/0 12 DQ43—-WH{1/0 3 —1/0 12
DQ1ZW—1/0 2 /013 DQ44—WH/0 2 —1/0 13
DQ13W—I0 0 [—]/0 15 DQ45—WH{1/0 0 {10 15
DQI4 W05 [—|vo10 DQ46—WHI/0 5 —1/0 10
DQS0 pQ1s WMo 7 Vo8 DOS4 DQ47—W{i/0 7 —{i08
DMO0/DQS9 vl {Bn° R3S ]80S
—WUD LDM DM4/DQS13 ———wW—UD —{ LD
DQO —w{I/0 8 —{1/07 DQ32-wW~{1/0 8 —I/07
DQ1 —W1/0 10 —1/05 DQ33-WI/0 10 —1/05
DQ2 —w1/0 15 —11/00 DQ34—wWM1/0 15 /00
DQ3 —W{1/0 13 —11/02 DQ35—WI/0 13 —/0 2
DQ4 —W1/0 12 —1/03 DQ36=W1/0 12 —i/0 3
DQ5 —WMI/0 14 —101 DQ37=WMI/0 14 —/0 1
DQ6 —W1/0 11 —11/04 DQ38-wWM1/0 11 —1/0 4
DQ7 —~WMH1/0 9 —11/0 6 DQ39~WM1/0 9 —l/os6
DQS3—— ] 5 5
DM3/DQS12 ———W | Do° —]YBGS DQS7 Qs S _luogs S
pQ24—wii0 6 —{/0 9 DM7/DQS16 —wLom [—]UoM
DQ25—WI/0 4 —11/0 11 DQ56—wW—{I/0 6 —1/0 9
D1 L—1/0 14 D5 DQ57—WM1/0 4 —1/0 11
DQ26-W-l/0 1 | pQss—wio1 D3 __lio1a D7
DQ27—wWH{1/0 3 /012 DOBI—WH 10 3 012
DQ28—WH{1/0 2 —]/o13 DQBO—W 1O 2 013
DQ29-WH1/0 0 1o DQB61—WH /0 0 110 15
DQSOX /o5 . '.’,8 2 DQ62—WH /0 5 110 10
DQS2 ____ DesIT AR ls | bos DOS6 DQE3-WH 110 7 08
DM2/DQS11 ———wW\—|UDM —LDM —W\uDQsS —LDQS
DQ16—w—1/0 8 —{1/07 DM6/DQS15 ———wW—|UDM —LDM
DQ17—W11/0 10 []705 382‘5_%”‘ /010 C1os
DQ18 1/0 15 [—11/0 0
odisnlio s Hio: oios =
DQ20—W1/0 12 —1/03 Dgsz—w— rots ] 1102
DQ21—WH 110 14 —101 Doz 10 14 /o3
DQ22—WH1/0 11 —1/0 4 Al e |0t
DQ23 W09 /o6 0855—0/— /09 | :;8 g
* Clock Wiring
Clock
nput SDRAMs
*CKO/CKO NC
BAO-BAN ——» BAO-BAN: SDRAMs DO - D7 OK1/ERT 4 SDRAMS
*CK2/CK2 4 SDRAMs
AO-AN  ———p AO-AN: SDRAMSs DO - D7

* Wire per Clock Loading

CKEl ——»  CKE: SDRAMs D4 - D7 Table/Wiring Diagrams

RAS ———» RAS: SDRAMs DO - D7

CAS — CAS: SDRAMs DO - D7

Vong DO - D7 CKEQ ——  CKE: SDRAMs DO - D3
Vbp 1 DO - D7 — —
= = WE — WE: SDRAMs DO - D7
VREF DO - D7
L Notes:
Vss - Do - b7 1. DQ-to-I/O wiring is shown as recom-
VDoID I Strap: see Note 4 Serial PD mended but may be changed.
2. DQ/DQS/DM/CKE/S relationships must
WP —» be maintained as shown.
fe—> SDA 3. DQ, DQS, DM/DQS resistors: 22
SCL—» A0 A1 A2 Ohms.
4. VDDID strap connections
SA0  SAl  SA2 (for memory device VDD, VDDQ):

STRAP OUT (OPEN): VDD = VDDQ
STRAP IN (VSS): VDD p VDDQ.

Figure 4.5.10-M
184 Pin, X64 DDR SDRAM DIMM, 2 Bank, X16 DDR SDRAMs

Release 9



VSS
S1
S0 ——m
DQS S DM DQS S DM
DQO 703 DQ4 —W—/00
DO1L Mo Do DQ5 —WHII01  pg
DQ2 —WMII01 DQ6 —WM1/02
DQ3 —WM1/00 DQ7 —WMI/03
pgsl——w— | | omwposio —w——o | |
DQS S DM DS S DM
DQ8 —WMI/03 DQ12 =WMI/0 0
DQ9 —WMI/02 D1 DQ13 —~WI/01  pqg
DQ10 —WMI/01 DQ14 —WM1/0 2
DQ11 —WMI/00 DQ15 —WM1/0 3
DQS2 — Ay [T Dpm2DQS1l —w—y [ 1
DQS S DM DS S DM
DQ16 —WM1I03 DQ20 —WMI/0 0
DQ17 —WM102 b2 DQ21 “WII0 1 D11
DQ18 —WMII01 DQ22 —WMI/0 2
DQ19 Moo DQ23 —WM1/03
DQS3 — w—— [ ] DM3/DQS12 —w— | |
DQS S DM DQS S DM
DQ24 =M 03 DQ28 —WM1100
DQ25 —WM /02 D3 DQ29 —WMj0o1 D12
DQ26 —WM1/01 DQ30 —WM1/0 2
DQ27 —WMI/0 0 DQ31 —WM/0 3
DQs4 —w—— | [ pwaposizs —w——r | |
DQS S DM DQS 3 DM
DQ32 —W1/03 DQ36 =W 1/0 0
DQ33 —W\I/0 2 D4 DQ37 =W /0 1 D13
DQ34 —W—1/01 DQ38 =W 1/0 2
DQ35 —WA{I/0 0 DQ39 —W{1/0 3
DQS5 — wWw— [ | DM5/DQS14 —W—— [ |
DQS S DM DRS 5 pm
DQ40 —WM1/0 3 DQ44 —N—1/0 0
DQ41 —W1/0 2 D5 DQ45 —W1/0 1 D14
DQ42 —WHI/0 1 DQ46 —AW1/0 2
DQ43 —M—1/00 DQ47 =W —1/03
DQS6 ——W— [ |  owmemgsts —w—m | |
DQS S DM DQs S DM
DQ48 —MW 1103 DQ52 =AM /00
DQ49 —W /02 D6 DQ53 —~WM /01 D15
DQ50 —W /01 DQ54 =AM 1/0 2
DQ51 —A\M{ /00 DQ55 =AW /0 3
DQS7 ——8 —Ww—— | | DM7/DQS16 —wWw—— | |
DQS S DM DQS S DM
DQ56 —WA{1/0 3 DQBO—W|1/0 0
DQ57 —WA{1/0 2 D7 DQ61—W|1/0 1 D16
DQ58 —WA1/0 1 DQB2—W—|1/0 2
DQ59 —WA{1/00 DQ63—W|1/0 3
DQs8 1 1 DM8/DQS17 —W——m 1 1|
DQS S DM DQS S DM
CBO —WM03 CcB4 —WM/00
CBL —WM02 D8 CB5 —WM/01 D17
CcB2 —WMo1 CB6 —WM1/0 2 WE
CB3 —WMI/00 CB7 —WM/03
BAO-BAN _—— 5 BAO-BAN: SDRAMs DO - D17
AO - AN ———» AO-AN: SDRAMs DO - D17
Serial PD
VobQ + DO - D17 WP —s
Voo T DO - D17 SbA
=+ = SCL—» a0 A1 A2
VREF + DO - D17
Vss I DO - D17 SA0 SAl SA2

Vbbb

Release 9

R —] o—l Strap: see Note 4

Figure 4.5.10-N
184 Pin, X72 ECC DDR SDRAM DIMM, 1 Bank, X4 DDR SDRAMs

CKEl —»

RAS ———>
CAS —»

CKEQ ——»
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* Clock Wiring
Clock
Input SDRAMs
*CKO/CKO 6 SDRAMs
*CK1/CKT 6 SDRAMs
*CK2/CK2 6 SDRAMs

* Wire per Clock Loading
Table/Wiring Diagrams

CKE: SDRAMs D9 - D17

RAS: SDRAMs DO - D17

CAS: SDRAMs DO - D17
CKE: SDRAMs DO - D8

——> WE: SDRAMs DO - D17

Notes:

1. DQ-to-1/O wiring is shown as recom-
mended but may be changed.

2. DQ/DQS/DM/CKE/S relationships must
be maintained as shown.

3. DQ, DQS, DM/DQS resistors: 22 Ohms.
4. VDDID strap connections

(for memory device VDD, VDDQ):
STRAP OUT (OPEN): VDD = VDDQ
STRAP IN (VSS): VDD p VDDQ.
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DQO
DQ1
DQ2
DQ3
DQ4
DQ5
DQ6
DQ7

DQS1

DM1/DQS10

—_——

DM S

DQ8 —WMI/07

DQ9 —WMI/06 D1

DQ10 =W 1/0 1

DQ11 —W1/00

DQ12 —W1/0 5

DQ13 —WM1/0 4
DQWM 1103
DQ¥WM_ 1/02

DQS2

DM2/DQS11 —w—

DQS3

AN
vV

(%]}

DM
DQ16 —W1/0 7
DQ17 —W\11/0 6 D2
DQ18 —WM1/0 1
DQ19 —W1/0 0
DQ20 —W11/0 5
DQ21 —WM1/0 4
DQ22 —W1/0 3
DQ23 —AWM11/0 2

DQS

AA
VvV

DM3/DQS12 —wW——

DQS8

(%]}

DM
DQ24 —N\1/07
DQ25 —WM1/0 6 D3
DQ26 =AW 1/0 1
DQ27 —WM1/0 0
DQ28 —WM1/0 5
DQ29 —W1/0 4
DQ30 —WM1/0 3
DQ31 —WMI/0 2

DQS

AN

DM8/DQS17

WV

—_——

(%]}

DM
1107
1106 D8
1101
1100
1105
1/10 4
1103
1102

CBO
CB1
CB2
CB3
CB4
CB5
CB6
CB7

dasdaad:

DQS

DQS5

DM
DQ32—WMII0 7
DQ33 —W1/0 6
DQ34 =W 1/0 1
DQ35 =W 1/0 0
DQ36 —WM1/0 5
DQ37 —WM1/0 4
DQ38—WM1/0 3
DQ39—WM1/0 2

D4

DQS

AN

DM5/DQS14

DQS6

VvV

—_——

DM
DQ40—WMI/I0 7
DQ41—W1/0 6
DQ42 =W 1/0 1
DQ43 —WM1/0 0
DQ44 —WM1I0 5
DQ45 =W1/0 4
DQ46 —W1/0 3
DQ47 —AWI0 2

(%]}

D5

DQS

AA

DM6/DQS15

W

—

DM
DQ48 —WM1/0 7
DQ49 =W\ 1/0 6
DQ50 —W1/0 1
DQ51 —WM1/0 0
DQ52 —WM11/0 5
DQ53 —W\1/0 4
DQ54 =AM 11/0 3
DQ55 —WM1/0 2

(%]}

D6

DQS

DQS7
DM7/DQS16

Serial PD

AA
VvV

—_——

DM
DQ56—WM1/0 7
DQ57—WM1/0 6
DQ58—WM1/0 1
DQ59—WM{1/0 0
DQ60—WNI/0 5
DQ61—WMI/0 4
DQ62=WN1/0 3
DQ63—WMII0 2

(%]}

D7

DQS

WP —p

SCL —» a0 Al

je—> SDA
A2

SA0 SAl1

SA2

* Clock Wiring

Clock

Input SDRAMs

3 SDRAMs
3 SDRAMs
3 SDRAMs

*CKO0/CKO
*CK1/CK1
*CK2/CK2

* Wire per Clock Loading
Table/Wiring Diagrams

BAQO - BANe—————» BAO0-BAN: SDRAMs DO - D8
A0 - AN  ———» A0-AN: SDRAMs DO - D8

VoDQ DO - D8
Vop I ——— D0- D8
VREF T - DO - D8
Vss T DO - D8

VDD ——g o—, Strap: see Note 4

RAS ——— RAS: SDRAMs DO - D8

CAS ———— CAS: SDRAMs DO - D8
CKEQ == CKE: SDRAMs DO - D8

WE ——WE: SDRAMs DO - D8

Figure 4.5.10-0

Notes:

1. DQ-to-1/O wiring is shown as recom-
mended but may be changed.

2. DQ/DQS/DM/CKE/S relationships must
be maintained as shown.

3. DQ, DQS, DM/DQS resistors: 22 Ohms.
4. VDDID strap connections

(for memory device VDD, VDDQ):

STRAP OUT (OPEN): VDD = VDDQ
STRAP IN (VSS): VDD p VDDQ.

184 Pin, X72 ECC DDR SDRAM DIMM, 1 Bank, X8 DDR SDRAMs

Release 9
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S1
S0
DQS0 WA DQSs4 WA T
M ! DM4/DQS13 —W
DM0/DQS9 W I [ 1 Q 1 [ 1
DM S DQS S DM S DQS DM S DQS
DQ0 —WMII07 S ° — |/oD(’)VI S Do DQ32—=W1/0 7 —1/0 0
ooz wdios s bos—~wJios > s °°
DQ2 1101 —{1/10 6 —
083 —W\1/00 —1/07 DQ35=W\1/0 0 —1/07
DQ4 —ANI/05 —1/0 2 DQ36 —WM1/0 5 —]1/0 2
DQ5 —AI/0 4 —1/0 3 DQ37 —W1/0 4 —1/0 3
DQ6 —AW1/03 —{1/0 4 DQ38 —W1/0 3 —11/0 4
DQ7 —AWMI/02 —11/05 DQ39 —WM1/0 2 —1/0 5
DQS1 W | DQS5 WA I
AN
DM1/DQS10 wWh T i 1 DM5/DQS14 W 1 t 1
DM 5§ DQs DM S DQS DM S DQS DM 5 DQS
DQ8 —WMII07 © —1/00 s Q DQ40—W1/0 7 —1/0 0
DQ9 —WMII06 D1 —1/0 1 D10 DQ41 —W1/0 6 D5 — :;8 é D14
DQ10 —WMI/0 1 —1/06 DQ4§—N“ I;g 1 |08
DQ11 —W1/0 0 —{1/0 7 DQ43 =W :/o g e
DQ12 —MWM1/05 —1/02 DQ44 qN_q/v— vos 102
e AW e | |/o|/3c,) 4 3822 —W1/03 —1/04
1103 —
oo — DQ47 —W1/0 2 —{1/05
DQEWM_1/02 1/10 5
DQS2 W DQs6 T
DM2/DQS11 — T I 1 DM6/DQS15 —W T 1 1
s DM S DQS DM S DQSs DM S DQSs
DQ16 —W |/OD;VI s bQs — /100 DQ48 —W1/0 7 —11/00
—W1/06 —{ /01 DQ49 —AW\11/0 6 D6 —1/0 1 D15
bots I p2 pit —W — 1106
DQ18 —WMI/0 1 —]1/06 DQ50 o1
DQ19 —W1/0 0 —1/07 DQ51 =WM11/0 0 —1/07
2 -] — /0 DQ52 —WM1/0 5 —]1/0 2
po2e -\ s — I/o § DQ53 —WM1/0 4 —1/0 3
3852 W :;8 g — :/o 4 DQ54 —AM11/0 3 —1/0 4
DQ23 —W1/0 2 —11/05 DQ55 =Wh1/0 2 —1/05
DQS3 WA 1 DQS7 W I
DM3/DQS12 —wW—j t 1 DM7/DQS16 ~ —w T ; 1
s s DM S DQS DM S DQS
DQ24 —AM ,,OD;VI S bes - |/0Dg| S bes DQ56 =W 1/0 7 —]1/00
DQ25 —W\11/0 6 D3 — /01 D12 DQ57 —A\1/0 6 D7 [ :;8 fls D16
DQ26 —WM11/0 1 —]1/0 6 DQSS—N“ I;g 1 I
DQ27 —WM1/0 0 —]1/0 7 DQ59 =W :/o g I
Doss -V Vo o3 gQg(l)—Nh 110 4 —1/0 3
DQ29 110 4 —1/0 3 Q6 IV [ /o2
DQ30 —WM1/0 3 —1/0 4 DQ 2% Vo3 P
DQ31 —WA/0 2 —1/05 DQ63
DQS8 W— I
AA
DM8/DQS17 vy 1 1 I 1 L —
DM S DQS DM S DQS Serial PD ock Wiring
CB0O —WMI/I07 —j /oo Clock SDRAMS
CB1 —WMI/06 D8 —1/01 D17 wp Input
— /06 > «—
ggg HNH-NH :;8 (l) —1/07 scl . SPA ["sckorcko 6 SDRAMs
- A0 Al A2 *CK1/CKL 6 SDRAMs
CB4 —WMII05 —]1/0 2 e
ggg —\1/03 : SA0 SAl  SA2
CB7 —WM1/02 L_li/o5 * Wire per Clock Loading
Table/Wiring Diagrams
BAO - BAN ————5 BAO-BAN: SDRAMs DO - D17
AO-AN  ——p AO-AN: SDRAMs DO - D17 CKE1l ————" CKE: SDRAMs D9 - D17 Notes:
RAS ——» RAS: SDRAMSs DO - D17 1. DQ-to-1/O wiring is shown as recom-
Voo oAS SAS: SDRAMS DO - D17 mended but may be changed.
L bo- b7 ‘ s 2. DQ/DQS/DM/CKE/S relationships must
Voo T DO - D17 CKEQ = CKE: SDRAMs DO - D8 be maintained as shown.
VREF T s . WE —————WE: SDRAMs DO - D17 3. DQ, DQS, DM/DQS resistors: 22 Ohms
# 4. VDDID strap connections
vss po- b (for memory device VDD, VDDQ):
VoD — o_, Strap: see Note 4 STRAP OUT (OPEN): VDD = VDDQ

Figure 4.5.10-P

STRAP IN (VSS): VDD p VDDQ.

184 Pin, X72 ECC DDR SDRAM DIMM, 2 Bank, X8 DDR SDRAMs
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