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4.5.11 – 184 PIN UNBUFFERED SDR 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. 4.5.11–A, & 4.5.11–B,
Summary of features and Pin Description––Figs. 4.5.11–C
SPD TABLE & INFORMATION––Fig. 4.5.11–D
Comparison of 184 Pin Unbuffered SDR SDRAM & DDR SDRAM DIMM––Fig. 4.5.11–E
KEYING METHODOLOGY––Fig. 4.5.11–F
VDDID Description––Fig. 4.5.11–G & 4.5.11–H
CONFIGURATION BLOCK DIAGRAM––Figs. 4.5.11–I through 4.5.11–P
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Figure 4.5.11–A
184 PIN, 64, OR 72 BIT SDR SDRAM DIMM PINOUT, TOP HALF
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Figure 4.5.11–B
184 PIN, 64, OR 72 BIT SDR 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

SDRAMs Supported 64, 128, 256, 512Mb; 1Gb

Capacity 32MB - 2GB

Serial PD 2 wire interface (IIC)

Voltage Options VDD/VDDQ: 3.3V/2.5V; 2.5V/2.5V; 2.5V/1.8V; 1.8V/1.8V; 1.8V/TBD – VDDSPD: 2.25 to 3.6 V

Interface SSTL_2, TBD

Pin Description

Pin Name # Pins Description

A0 - A14 15 SDRAM address bus

BA0 - BA2 3 SDRAM bank select

DQ0 - DQ63 64 DIMM memory data bus

CB0 - CB7 8 DIMM ECC check bits

/RAS 1 SDRAM row address strobe

/CAS 1 SDRAM column address strobe

/WE 1 SDRAM write strobe

/S0 - /S1 2 SDRAM chip select lines (Phys. banks 0 and 1)

CKE0 - CKE1 2 SDRAM clock enable lines

DQS0 - 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

CK0 - CK2 3 SDRAM clock (positive lines of 3 differential pairs)

/CK0 - /CK2 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

SA0 - 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 (2.25 V to 3.6 V)

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 4.5.11–C
184 PIN, 64, OR 72 BIT SDR SDRAM DIMM FEATURES & 

PIN DESCRIPTIONS
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184-Pin SDR SDRAM DIMM SPD Information
Notes: 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
Module

Configuration
SDRAM

Organization SDRAM Density # Bank
Addr.

RAS
Addr.

CAS
Addr.

# Bank
Addr.

RAS
Addr.

CAS
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 8M 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 8M 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 32M X 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 32M X 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)
Notes:

SDRAM access from Clock (Bytes 10, 24, 26)
1– Refresh rate/type (Byte 12)

Primary/Secondary SDRAM width (Bytes 13, 14)
3– SDRAM device attributes (Bytes 15 - 20)
4– SDRAM module attributes (Bytes 21, 22)

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

1– Module bank density (Byte 31)
2– Miscellaneous Information

3– SPD revision (Byte 62)
4– Checksum (Byte 63)

Figure 4.5.11–D
184 PIN, 64, OR 72 BIT SDR SDRAM DIMM SPD INFORMATION
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Pinout Comparison: 184 Pin Unbuffered DDR SDRAM to Unbuffered SDR SDRAM
DIMM

Pin # DDR DIMM SDR DIMM

1 VREF NU

5 DQS0 NU

14 DQS1 NU

17 CK1 NU

25 DQS2 NU

36 DQS3 NU

47 DQS8 NU

56 DQS4 NU

67 DQS5 NU

75 CK2 NU

78 DQS6 NU

86 DQS7 NU

97 DM0/DQS9 DQMB0

107 DM1/DQS10 DQMB1

119 DM2/DQS11 DQMB2

129 DM3/DQS12 DQMB3

138 CK0 NU

140 DM8/DQS17 DQMB8

149 DM4/DQS13 DQMB4

159 DM5/DQS14 DQMB5

169 DM6/DQS15 DQMB6

177 DM7/DQS16 DQMB7

Figure 4.5.11–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 I/O drivers on the module. JEDEC drawing
MO #208 defines the dimensions for these keys.

184 Pin DDR DIMM

184 Pin DDR DIMM: TBD

Center Key Position

VDDQ = 2.5V

VDDQ = 1.8V

VDDQ = TBD

(VDDQ voltage)

Centerline

52 40

Key Placement Detail

184 Pin DDR DIMM: 2.5 Volt VDDQ

184 Pin DDR DIMM: 1.8 Volt VDDQ

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

Note 2

Figure 4.5.11–F
184 PIN, 64, OR 72 BIT SDRAM DIMM KEYING METHODOLOGY



JEDEC Standard No. 21–C
Page 4.5.11–8

Release 10

VDD Identification Flag

Definition

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

Device VDD (nominal) Device VDDQ (nominal) Jumper tied from VDDID to

3.3 V 3.3 V Open

3.3 V 2.5 V VSS

2.5 V 2.5 V Open

2.5 V 1.8 V VSS

1.8 V 1.8 V Open

1.8 V TBD VSS

Application

The VDDID flag allows the system to detect the presence of DIMM modules for which memory device VDD

does not equal memory device VDDQ. The system may then adjust the VDD voltage.

Since this jumper is a VSS connection, the module may be interrogated by the system without module VDD

or VDDQ 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.

VDDID(0)

VDDID(1)

VDDID(n)

Vpullup

VDDID flag = VSS (notes 1, 2)

VDD VD

D

VD

D

VD

D

supply

(Jumper

out)

(Jumper

out)

(Jumper

in)

R

DIMM module(0)

DIMM module(1)

DIMM module(n)

VSS (GND)

VSS (GND)

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

R
DIMM module(0)

DIMM module(1)

DIMM module(n)

VDDID(0)

VDDID(1)

VDDID(n)

R

R

VSS (GND)

VSS (GND)

VSS (GND)

VDD(0)

VDD(1)

VDD(n)

VDDID(1) flag = VSS (jumper in)

VpullupVDD

VDD

VDD

(Jumper out)

(Jumper in)

(Jumper out)

Vpullup

Vpullup

VDDID(0) flag = Vpullup (jumper out)

VDDID(n) flag = Vpullup (jumper out)

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

Notes:
1. In this example, DIMM module (1) is jumpered to VSS, causing only the the VDDID(1) flag to be at
VSS. The others are at Vpullup.
2. “R”: Series resistor, nominally 1 - 10 kilohms.
3. Vpullup may be 2.5 V or 3.3 V, but need not be related to VDD or VDDQ.

Figure 4.5.11–H
184 PIN, 64, OR 72 BIT SDRAM DIMM  VDDID
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Clocking Assumptions

¥ Each clock input will wire to six SDRAMs, or the electrical equivalent.

– Nets with fewer than six SDRAMs should use discrete capacitors in lieu of SDRAMs. The capacitor
should match the nominal SDRAM clock capacitance.

¥ The clock delay from the tab pin to the input of any SDRAM should match the delay on the 168 Pin PC100
Unbuffered DIMM.

– The following reference net is shown below for simulation and hardware validation purposes:

Clock reference

net:

Unused clock net

termination:

Z0 =
60Ωtd = 2.2ns/
ft

.15”

12pf

10
Ω

Probe point (reference delay)

10
Ω

L1

L2

L3

L4

L5

L0

L3

3.3pf

3.3pf

3.3pf

3.3pf

L5

L5

Segment lengths:
L0 = 1.25”
L1 = .06”
L2 = 1.2”
L3 = .66”
L4 = .60”
L5 = .66”

3.3pf

Figure 4.5.11–I
184 PIN, 64, OR 72 BIT SDRAM DIMM  CLOCKING ASSUMPTIONS
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6 DRAM Loads

10
W

Card
Edge

DRAM1

DRAM2

DRAM3

DRAM4

DRAM5

DRAM6

5 DRAM Loads

Card
Edge

DRAM1

DRAM2

DRAM3

Cap.

DRAM5

DRAM6

4 DRAM Loads

Card
Edge

DRAM1

DRAM2

Cap.

Cap.

DRAM5

DRAM6

3 DRAM Loads

Card
Edge

DRAM1

Cap.

DRAM3

Cap.

DRAM5

Cap.

2 DRAM Loads

Card
Edge

DRAM1

Cap.

Cap.

Cap.

DRAM5

Cap.

1 DRAM Loads

Card
Edge

Cap.

Cap.

DRAM3

Cap.

Cap.

Cap.

CK
10
W

10
W

10
W

10
W

10
W

L0 =
0.2”

L1 =
1.2”

L2 =
0.3”

L2 =
0.3”

L1 =
1.2”

L1 =
1.2”

Notes:

1. Wire lengths are for reference, and are intended as initial design values. Wire lengths for L0 and L1 can be adjusted to
match delay of reference net.

2 Missing clock capacitance: 3.3pf.
3. Characteristic impedance: Z0 = 65W +10%.

FIGURE 4.5.11–J
184 PIN, 64, OR 72 BIT SDR SDRAM DIMM  CLOCK NET WIRING



I/O 0

I/O 1

I/O 2

I/O 3

I/O 4

I/O 5

I/O 6

I/O 7

I/O 0

I/O 1

I/O 2

I/O 3

I/O 4

I/O 5

I/O 6

I/O 7

I/O 0

I/O 1

I/O 2

I/O 3

I/O 4

I/O 5

I/O 6

I/O 7

I/O 0

I/O 1

I/O 2

I/O 3

I/O 4

I/O 5

I/O 6

I/O 7

I/O 0

I/O 1

I/O 2

I/O 3

I/O 4

I/O 5

I/O 6

I/O 7

I/O 0

I/O 1

I/O 2

I/O 3

I/O 4

I/O 5

I/O 6

I/O 7

I/O 0

I/O 1

I/O 2

I/O 3

I/O 4

I/O 5

I/O 6

I/O 7

I/O 0

I/O 1

I/O 2

I/O 3

I/O 4

I/O 5

I/O 6

I/O 7

Physical
bank 0

Physical
bank 1

Physical
bank 2

Physical
bank 3

DQ0

DQ1

DQ2

DQ3

DQ4

DQ5

DQ6

DQ7

DQ56

DQ57

DQ58

DQ59

DQ60

DQ61

DQ62

DQ63

S
2

S
1

S
0

S
3

FETEN
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Notes:  

1. FET packaging to be determined.
2. Series resistors may be included within FET package.
3. Series resistor value = 22W (nom.)

VDD
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FET Sw. #61

FET Sw. #62

FET Sw. #63

FET Sw. #1

To all FET Switches

JEDEC Standard No. 21–C
Page 4.5.11–12

Release 10

FET Switch Structure (optional)

High-speed FET switches may be installed between the DQ lines and the card edge connector to discon-
nect the DQ nets on unselected DIMMs from the system bus. (This provides for reduced line reflections
and loading from the unselected DIMMs.) The FET switches are controlled by the FETEN signal, or by
the SDRAM devices (if so designed).

The following example shows this arrangement on a 64-bit DIMM containing four physical banks of
memory implemented with X8 devices.

Figure 4.5.11–K
184 PIN, 64, OR 72 BIT SDR SDRAM DIMM

FET Switch Structure (optional)
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Block Diagrams: 
General Information and Recommended Design Guidelines

Clocks:

� Clock structure - Refer to tables and diagrams (after block diagrams) for detailed
clock-design guidelines.

Miscellaneous:

� Data (DQ, CB) net lengths should be minimized. Wire lengths should not exceed
TBD (tab to furthest SDRAM device).

� Board impedance should be 65 ohms + 10 % for signal layers. A cross-section of
S-P-S-S-P-S is recommended.
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I/O 0
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D14

S S

S S

S S

S S

S S

S S

S S

S S

BA0-BA2  BA0-BA2: SDRAMs D0-D15
A0-A13  A0-A13: SDRAMs D0 - D15
RAS  RAS: SDRAMs D0 - D15

DQMB1

DQMB5

DQMB7

A0

Serial PD

A1 A2

SA0 SA1 SA2

SCL
SDA

WP

VDD

VSS

D0 - D15

D0 - D15

VDDQ D0 - D15

S1

VDDID Strap: see
Note 4

CAS  CAS: SDRAMs D0 - D15

CKE0  CKE: SDRAMs D0 - D7

WE  WE: SDRAMs D0 - D15

 CKE: SDRAMs D8 - D15

Notes:
1– DQ-to-I/O wiring is shown as recommended but may be changed.
2– DQ/DQMB/CKE/S relationships must be maintained as shown.
3– DQ resistors: 10 Ohms.
4– VDDID strap connections

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

CKE1

* Clock Wiring

*CK0

Clock
Input SDRAMs

*CK1

4 SDRAMs

6 SDRAMs

6 SDRAMs

 
* Wire per Clock Loading

Table/Wiring Diagrams

*CK2

DQMB3
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Figure Figure 4.5.11–L
X64 SDR Unbuffered SDRAM DIMM Block Diagram (1 Bank, X4 SDR

SDRAMs)
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DQ22
DQ23

DQ16
DQ17
DQ18
DQ19

DQM
I/O 7
I/O 6
I/O 1
I/O 0

D2

I/O 5
I/O 4
I/O 3
I/O 2

DQMB2

DQ28
DQ29
DQ30
DQ31

DQ24
DQ25
DQ26
DQ27

DQM
I/O 7
I/O 6
I/O 1
I/O 0

D3

I/O 5
I/O 4
I/O 3
I/O 2

DQMB3

DQ36
DQ37
DQ38
DQ39

DQ32
DQ33
DQ34
DQ35

DQM
I/O 7
I/O 6
I/O 1
I/O 0

D4

DQMB4

I/O 5
I/O 4
I/O 3
I/O 2

DQ44
DQ45
DQ46
DQ47

DQ40
DQ41
DQ42
DQ43

DQM
I/O 7
I/O 6
I/O 1
I/O 0

D5

I/O 5
I/O 4
I/O 3
I/O 2

DQMB5

DQ52
DQ53
DQ54
DQ55

DQ48
DQ49
DQ50
DQ51

DQM
I/O 7
I/O 6
I/O 1
I/O 0

D6

I/O 5
I/O 4
I/O 3
I/O 2

DQ60
DQ61
DQ62
DQ63

DQ56
DQ57
DQ58
DQ59

DQM
I/O 7
I/O 6
I/O 1
I/O 0

D7

I/O 5
I/O 4
I/O 3
I/O 2

DQMB7

S0

S S

S S

SS

SS

DQMB6

DQ15 I/O 2

VDD

VSS

D0 - D7

D0 - D7

VDDQ D0 - D7

VDDID Strap: see Note 4

Notes:

1– DQ-to-I/O wiring is shown as recommended but may be changed.
2– DQ/DQMB/CKE/S relationships must be maintained as shown.
3– DQ resistors: 10 Ohms.
4– VDDID strap connections

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

BA0-BA2

A0-A13  A0-A13: SDRAMs D0 - D7

RAS  RAS: SDRAMs D0 - D7
CAS  CAS: SDRAMs D0 - D7

CKE0  CKE: SDRAMs D0 - D7

WE  WE: SDRAMs D0 - D7

* Clock Wiring

*CK0

Clock
Input SDRAMs

*CK1
2 SDRAMs
3 SDRAMs
3 SDRAMs
 

* Wire per Clock Load-
ingTable/Wiring Dia-

grams

*CK2

BA0-BA2: SDRAMs D0-D7

A0

Serial PD

A1 A2

SA0 SA1 SA2

SCL
SDA

WP
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Figure 4.5.11–M
X64 SDR Unbuffered SDRAM DIMM Block Diagram (1 Bank, X8 SDR

SDRAMs)



LDQM

I/O 6
I/O 4
I/O 1
I/O 3
I/O 2
I/O 0
I/O 5
I/O 7

UDQM

LDQM

UDQM

VDD

VSS

D0 - D3

D0 - D3

VDDQ D0 - D3

VDDID Strap: see Note 4

Notes:  
1. DQ-to-I/O wiring is shown as recommended but may be changed.
2. DQ/DQMB/CKE/S relationships must be maintained as shown.
3. DQ resistors: 10 Ohms.
4. VDDID strap connections

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

DQ8
DQ9
DQ10
DQ11

D0

DQ12
DQ13
DQ14
DQ15

I/O 8
I/O 10
I/O 15
I/O 13
I/O 12
I/O 14
I/O 11
I/O 9

DQ1
DQ2
DQ3
DQ4
DQ5
DQ6
DQ7

DQ0

DQ24
DQ25
DQ26
DQ27

I/O 6
I/O 4
I/O 1
I/O 3

D1

DQ28
DQ29
DQ30
DQ31

I/O 2
I/O 0
I/O 5
I/O 7

DQ16
DQ17
DQ18
DQ19
DQ20
DQ21
DQ22
DQ23

I/O 8
I/O 10
I/O 15
I/O 13
I/O 12
I/O 14
I/O 11
I/O 9

DQ56
DQ57
DQ58
DQ59

I/O 6
I/O 4
I/O 1
I/O 3

D3

DQ60
DQ61
DQ62
DQ63

I/O 2
I/O 0
I/O 5
I/O 7

DQ48
DQ49
DQ50
DQ51
DQ52
DQ53
DQ54
DQ55

DQ40
DQ41
DQ42
DQ43

I/O 6
I/O 4
I/O 1
I/O 3

D2

DQ44
DQ45
DQ46
DQ47

I/O 2
I/O 0
I/O 5
I/O 7

I/O 8
I/O 10
I/O 15
I/O 13
I/O 12
I/O 14
I/O 11
I/O 9

DQ33
DQ34
DQ35
DQ36
DQ37
DQ38
DQ39

DQ32

I/O 8
I/O 10
I/O 15
I/O 13
I/O 12
I/O 14
I/O 11
I/O 9

DQMB1

S0

S S

SS

DQMB0

DQMB3

DQMB2

DQMB5

DQMB4

DQMB6

DQMB7

LDQM

UDQM

UDQM

LDQM

BA0-BA2

A0-A13  A0-A13: SDRAMs D0 - D3

RAS  RAS: SDRAMs D0 - D3
CAS  CAS: SDRAMs D0 - D3

CKE0  CKE: SDRAMs D0 - D3

WE  WE: SDRAMs D0 - D3

BA0-BA2: SDRAMs D0-D3

* Clock Wiring

*CK0

Clock 
Input SDRAMs

*CK1
NC
2 SDRAMs
2 SDRAMs
 

* Wire per Clock Loading 
Table/Wiring Diagrams

*CK2

A0

Serial PD

A1 A2

SA0 SA1 SA2

SCL
SDA

WP
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Figure 4.5.11–N
X64 SDR Unbuffered SDRAM DIMM Block Diagram (1 Bank, X16 SDR

SDRAMs)



DQ4
DQ5
DQ6
DQ7

DQ0
DQ1
DQ2
DQ3

DQM
I/O 7
I/O 6
I/O 1
I/O 0

D0

DQMB0

DQM

D8

I/O 5
I/O 4
I/O 3
I/O 2

I/O 0
I/O 1
I/O 6
I/O 7
I/O 2
I/O 3
I/O 4
I/O 5

DQ12
DQ13
DQ14

DQ8
DQ9
DQ10
DQ11

DQM
I/O 7
I/O 6
I/O 1
I/O 0

D1

DQM

D9

I/O 5
I/O 4
I/O 3

I/O 0
I/O 1
I/O 6
I/O 7
I/O 2
I/O 3
I/O 4

DQMB1

DQ20
DQ21
DQ22
DQ23

DQ16
DQ17
DQ18
DQ19

DQM
I/O 7
I/O 6
I/O 1
I/O 0

D2

DQM

D10

I/O 5
I/O 4
I/O 3
I/O 2

I/O 0
I/O 1
I/O 6
I/O 7
I/O 2
I/O 3
I/O 4
I/O 5

DQMB2

DQ28
DQ29
DQ30
DQ31

DQ24
DQ25
DQ26
DQ27

DQM
I/O 7
I/O 6
I/O 1
I/O 0

D3

DQM

D11

I/O 5
I/O 4
I/O 3
I/O 2

I/O 0
I/O 1
I/O 6
I/O 7
I/O 2
I/O 3
I/O 4
I/O 5

DQMB3

DQ36
DQ37
DQ38
DQ39

DQ32
DQ33
DQ34
DQ35

DQM
I/O 7
I/O 6
I/O 1
I/O 0

D4

DQMB4

DQM

D12

I/O 5
I/O 4
I/O 3
I/O 2

I/O 0
I/O 1
I/O 6
I/O 7
I/O 2
I/O 3
I/O 4
I/O 5

DQ44
DQ45
DQ46
DQ47

DQ40
DQ41
DQ42
DQ43

DQM
I/O 7
I/O 6
I/O 1
I/O 0

D5

DQM

D13

I/O 5
I/O 4
I/O 3
I/O 2

I/O 0
I/O 1
I/O 6
I/O 7
I/O 2
I/O 3
I/O 4
I/O 5

DQMB5

DQ52
DQ53
DQ54
DQ55

DQ48
DQ49
DQ50
DQ51

DQM
I/O 7
I/O 6
I/O 1
I/O 0

D6

DQM

D14

I/O 5
I/O 4
I/O 3
I/O 2

I/O 0
I/O 1
I/O 6
I/O 7
I/O 2
I/O 3
I/O 4
I/O 5

DQ60
DQ61
DQ62
DQ63

DQ56
DQ57
DQ58
DQ59

DQM
I/O 7
I/O 6
I/O 1
I/O 0

D7

DQM

D15

I/O 5
I/O 4
I/O 3
I/O 2

I/O 0
I/O 1
I/O 6
I/O 7
I/O 2
I/O 3
I/O 4
I/O 5

DQMB7

S0

S1

S S S S

S S S S

S SS S

S SS S

DQMB6

DQ15 I/O 2 I/O 5

VDD

VSS

D0 - D15

D0 - D15

VDDQ D0 - D15

VDDID Strap: see Note 4

Notes:  
1. DQ-to-I/O wiring is shown as recommended but may be changed.
2. DQ/DQMB/CKE/S relationships must be maintained as shown.
3. DQ resistors: 10 Ohms.
4. VDDID strap connections

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

* Clock Wiring

*CK0

Clock
Input SDRAMs

*CK1
4 SDRAMs
6 SDRAMs
6 SDRAMs
 

* Wire per Clock Loading
Table/Wiring Diagrams

*CK2

BA0-BA2  BA0-BA2: SDRAMs D0-D15
A0-A13  A0-A13: SDRAMs D0 - D15

RAS  RAS: SDRAMs D0 - D15
CAS  CAS: SDRAMs D0 - D15

CKE0  CKE: SDRAMs D0 - D7

WE  WE: SDRAMs D0 - D15

 CKE: SDRAMs D8 - D15CKE1

A0

Serial PD

A1 A2

SA0 SA1 SA2

SCL
SDA

WP
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Figure 4.5.11–O
X64 SDR Unbuffered SDRAM DIMM Block Diagram (2 Bank, X8 SDR

SDRAMs)



DQ8
DQ9
DQ10
DQ11

LDQM

I/O 6
I/O 4
I/O 1
I/O 3

D0

DQ12
DQ13
DQ14
DQ15

I/O 2
I/O 0
I/O 5
I/O 7

UDQM
I/O 8
I/O 10
I/O 15
I/O 13
I/O 12
I/O 14
I/O 11
I/O 9

DQ1

I/O 9
I/O 11
I/O 14
I/O 12

D4

I/O 13

I/O 10

I/O 7
I/O 5
I/O 0
I/O 2
I/O 3
I/O 1
I/O 4
I/O 6

I/O 15

I/O 8

DQ2
DQ3
DQ4
DQ5
DQ6
DQ7

DQ0

DQ24
DQ25
DQ26
DQ27

I/O 6
I/O 4
I/O 1
I/O 3

D1

DQ28
DQ29
DQ30
DQ31

I/O 2
I/O 0
I/O 5
I/O 7

DQ16
DQ17
DQ18
DQ19
DQ20
DQ21
DQ22
DQ23

I/O 9
I/O 11
I/O 14
I/O 12

D5

I/O 13

I/O 10

I/O 7
I/O 5
I/O 0
I/O 2
I/O 3
I/O 1
I/O 4
I/O 6

I/O 15

I/O 8

I/O 8
I/O 10
I/O 15
I/O 13
I/O 12
I/O 14
I/O 11
I/O 9

DQ56
DQ57
DQ58
DQ59

I/O 6
I/O 4
I/O 1
I/O 3

D3

DQ60
DQ61
DQ62
DQ63

I/O 2
I/O 0
I/O 5
I/O 7

DQ48
DQ49
DQ50
DQ51
DQ52
DQ53
DQ54
DQ55

I/O 9
I/O 11
I/O 14
I/O 12

D7

I/O 13

I/O 10

I/O 7
I/O 5
I/O 0
I/O 2
I/O 3
I/O 1
I/O 4
I/O 6

I/O 15

I/O 8

DQ40
DQ41
DQ42
DQ43

I/O 6
I/O 4
I/O 1
I/O 3

D2

DQ44
DQ45
DQ46
DQ47

I/O 2
I/O 0
I/O 5
I/O 7

I/O 8
I/O 10
I/O 15
I/O 13
I/O 12
I/O 14
I/O 11
I/O 9

DQ33

I/O 9
I/O 11
I/O 14
I/O 12

D6

I/O 13

I/O 10

I/O
7I/O 5
I/O 0
I/O 2
I/O 3
I/O 1
I/O 4
I/O 6

I/O 15

I/O 8

DQ34
DQ35
DQ36
DQ37
DQ38
DQ39

DQ32

I/O 8
I/O 10
I/O 15
I/O 13
I/O 12
I/O 14
I/O 11
I/O 9

DQMB1

S0

S S S S

S SS S

DQMB0

DQMB3

DQMB2

DQMB5

DQMB4

DQMB6

DQMB7LDQM

UDQM

UDQM

LDQM

UDQM

LDQM

LDQM

UDQMB

UDQM

UDQM

LDQM UDQM

LDQM

LDQMB

VDD

VSS

D0 - D7

D0 - D7

VDDQ D0 - D7

VDDID Strap: see Note 4

Notes:  
1. DQ-to-I/O wiring is shown as recommended but may be changed.
2. DQ/DQMB/CKE/S relationships must be maintained as shown.
3. DQ resistors: 10 Ohms.
4. VDDID strap connections

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

S1

* Clock Wiring

*CK0

Clock
Input SDRAMs

*CK1
NC
4 SDRAMs
4 SDRAMs
 

* Wire per Clock Loading
Table/Wiring Diagrams

*CK2

BA0-BA2  BA0-BA2: SDRAMs D0-D7
A0-A13  A0-A13: SDRAMs D0 - D7

RAS  RAS: SDRAMs D0 - D7
CAS  CAS: SDRAMs D0 - D7

CKE0  CKE: SDRAMs D0 - D3

WE  WE: SDRAMs D0 - D7

 CKE: SDRAMs D4 - D7CKE1

‘

A0

Serial PD

A1 A2

SA0 SA1 SA2

SCL
SDA

WP
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Figure 4.5.11–P
X64 SDR Unbuffered SDRAM DIMM Block Diagram (2 Bank, X16 SDR

SDRAMs)



I/O 3
I/O 2
I/O 1
I/O 0

S0

DQMB4

DQMB6

DQMB2

DQ0
DQ1
DQ2
DQ3

DQ8
DQ9
DQ10
DQ11

DQ16
DQ17
DQ18
DQ19

DQ24
DQ25
DQ26
DQ27

DQ32
DQ33
DQ34
DQ35

DQ40
DQ41
DQ42
DQ43

DQ56
DQ57
DQ58
DQ59

DQM

I/O 2
I/O 1
I/O 0

D

0

DQM

I/O 3
I/O 2
I/O 1
I/O 0

DQM

I/O 3
I/O 2
I/O 1
I/O 0

DQM

I/O 3
I/O 2
I/O 1
I/O 0

DQM

I/O 3
I/O 2
I/O 1
I/O 0

DQM

I/O 3
I/O 2
I/O 1
I/O 0

DQM

DQMB0

D1

D2

D3

D4

D5

D7

DQ48
DQ49
DQ50
DQ51

DQM

I/O 3
I/O 2
I/O 1
I/O 0

D6

DQ4
DQ5
DQ6
DQ7

DQ12
DQ13
DQ14
DQ15

DQ20
DQ21
DQ22
DQ23

DQ28
DQ29
DQ30
DQ31

DQ36
DQ37
DQ38
DQ39

DQ44
DQ45
DQ46
DQ47

DQ60
DQ61
DQ62
DQ63

DQM

I/O 0
I/O 1
I/O 2
I/O 3

D9

DQM

I/O 0
I/O 1
I/O 2
I/O 3

DQM

I/O 0
I/O 1
I/O 2
I/O 3

DQM

I/O 0
I/O 1
I/O 2
I/O 3

DQM

I/O 0
I/O 1
I/O 2
I/O 3

DQM

I/O 0
I/O 1
I/O 2
I/O 3

DQM

I/O 0
I/O 1
I/O 2
I/O 3

D10

D11

D12

D13

D14

D16

DQ52
DQ53
DQ54
DQ55

DQM

I/O 0
I/O 1
I/O 2
I/O 3

D15

CB0
CB1
CB2
CB3

DQM

I/O 3
I/O 2
I/O 1
I/O 0

D8

CB4
CB5
CB6
CB7

DQM
I/O 0
I/O 1
I/O 2
I/O 3

D17

S S

S S

S S

S S

S S

S S

S S

S S

S S

DQMB1

DQMB3

DQMB8

DQMB5

DQMB7

S1

I/O 3

VDD

VSS

D0 - D17

D0 - D17

VDDQ D0 - D17

VDDID Strap: see Note 4

Notes:  
1. DQ-to-I/O wiring is shown as recommended but may be changed.
2. DQ/DQMB/CKE/S relationships must be maintained as shown.
3. DQ resistors: 10 Ohms.
4. VDDID strap connections

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

BA0-BA2  BA0-BA2: SDRAMs D0-D17

A0-A13  A0-A13: SDRAMs D0 - D17

RAS  RAS: SDRAMs D0 - D17
CAS  CAS: SDRAMs D0 - D17

CKE0  CKE: SDRAMs D0 - D8

WE  WE: SDRAMs D0 - D17

 CKE: SDRAMs D9 - D17CKE1

* Clock Wiring

*CK0

Clock
Input SDRAMs

*CK1
6 SDRAMs
6 SDRAMs
6 SDRAMs
 

* Wire per Clock Loading
Table/Wiring Diagrams

*CK2

A0

Serial PD

A1 A2

SA0 SA1 SA2

SCL
SDA

WP
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Figure 4.5.11–Q
X72 ECC SDR Unbuffered SDRAM DIMM Block Diagram (1 Bank, X4

SDR SDRAMs)



DQ4
DQ5
DQ6
DQ7

DQ0
DQ1
DQ2
DQ3

DQM
I/O 7
I/O 6
I/O 1
I/O 0

D0

DQMB0

I/O 5
I/O 4
I/O 3
I/O 2

DQ12
DQ13
DQ14

DQ8
DQ9
DQ10
DQ11

DQM
I/O 7
I/O 6
I/O 1
I/O 0

D1

I/O 5
I/O 4
I/O 3

DQMB1

DQ20
DQ21
DQ22
DQ23

DQ16
DQ17
DQ18
DQ19

DQM
I/O 7
I/O 6
I/O 1
I/O 0

D2

I/O 5
I/O 4
I/O 3
I/O 2

DQMB2

DQ28
DQ29
DQ30
DQ31

DQ24
DQ25
DQ26
DQ27

DQM
I/O 7
I/O 6
I/O 1
I/O 0

D3

I/O 5
I/O 4
I/O 3
I/O 2

DQMB3

DQ36
DQ37
DQ38
DQ39

DQ32
DQ33
DQ34
DQ35

DQM
I/O 7
I/O 6
I/O 1
I/O 0

D4

DQMB4

I/O 5
I/O 4
I/O 3
I/O 2

DQ44
DQ45
DQ46
DQ47

DQ40
DQ41
DQ42
DQ43

DQM
I/O 7
I/O 6
I/O 1
I/O 0

D5

I/O 5
I/O 4
I/O 3
I/O 2

DQMB5

DQ52
DQ53
DQ54
DQ55

DQ48
DQ49
DQ50
DQ51

DQM
I/O 7
I/O 6
I/O 1
I/O 0

D6

I/O 5
I/O 4
I/O 3
I/O 2

DQ60
DQ61
DQ62
DQ63

DQ56
DQ57
DQ58
DQ59

DQM
I/O 7
I/O 6
I/O 1
I/O 0

D7

I/O 5
I/O 4
I/O 3
I/O 2

DQMB7

S0

S S

S S

SS

SS

DQMB6

DQ15 I/O 2

CB4
CB5
CB6
CB7

CB0
CB1
CB2
CB3

DQM
I/O 7
I/O 6
I/O 1
I/O 0

D8

I/O 5
I/O 4
I/O 3
I/O 2

S

DQMB8

VDD

VSS

D0 - D8

D0 - D8

VDDQ D0 - D8

VDDID Strap: see Note 4

Notes:  
1. DQ-to-I/O wiring is shown as recommended but may be changed.
2. DQ/DQMB/CKE/S relationships must be maintained as shown.
3. DQ resistors: 10 Ohms.
4. VDDID strap connections

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

BA0-BA2

A0-A13  A0-A13: SDRAMs D0 - D8

RAS  RAS: SDRAMs D0 - D8
CAS  CAS: SDRAMs D0 - D8

CKE0  CKE: SDRAMs D0 - D8

WE  WE: SDRAMs D0 - D8

BA0-BA2: SDRAMs D0-D8

* Clock Wiring

*CK0

Clock 
Input SDRAMs

*CK1
3 SDRAMs
3 SDRAMs
3 SDRAMs
 

* Wire per Clock Loading 
Table/Wiring Diagrams

*CK2

A0

Serial PD

A1 A2

SA0 SA1 SA2

SCL
SDA

WP
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Figure 4.5.11–R
X72 ECC SDR Unbuffered SDRAM DIMM Block Diagram (1 Bank, X8

SDR SDRAMs)



I/O 6
I/O 4
I/O 1
I/O 3

D4

I/O 2
I/O 5
I/O 6
I/O 7

CB0
CB1
CB2
CB3
CB4
CB5
CB6
CB7

DQ8
DQ9
DQ10
DQ11

LDQM

I/O 6
I/O 4
I/O 1
I/O 3

D0

DQ12
DQ13
DQ14
DQ15

I/O 2
I/O 0
I/O 5
I/O 7

UDQM
I/O 8
I/O 10
I/O 15
I/O 13
I/O 12
I/O 14
I/O 11
I/O 9

DQ1
DQ2
DQ3
DQ4
DQ5
DQ6
DQ7

DQ0

I/O 8
I/O 10
I/O 15
I/O 13
I/O 12
I/O 14
I/O 11
I/O 9

DQ24
DQ25
DQ26
DQ27

I/O 6
I/O 4
I/O 1
I/O 3

D1

DQ28
DQ29
DQ30
DQ31

I/O 2
I/O 0
I/O 5
I/O 7

DQ16
DQ17
DQ18
DQ19
DQ20
DQ21
DQ22
DQ23

I/O 8
I/O 10
I/O 15
I/O 13
I/O 12
I/O 14
I/O 11
I/O 9

DQ56
DQ57
DQ58
DQ59

I/O 6
I/O 4
I/O 1
I/O 3

D3

DQ60
DQ61
DQ62
DQ63

I/O 2
I/O 0
I/O 5
I/O 7

DQ48
DQ49
DQ50
DQ51
DQ52
DQ53
DQ54
DQ55

DQ40
DQ41
DQ42
DQ43

I/O 6
I/O 4
I/O 1
I/O 3

D2

DQ44
DQ45
DQ46
DQ47

I/O 2
I/O 0
I/O 5
I/O 7

I/O 8
I/O 10
I/O 15
I/O 13
I/O 12
I/O 14
I/O 11
I/O 9

DQ33
DQ34
DQ35
DQ36
DQ37
DQ38
DQ39

DQ32

I/O 8
I/O 10
I/O 15
I/O 13
I/O 12
I/O 14
I/O 11
I/O 9

DQMB1

S0

S S

S

S
S

NU

NU
NU
NU

NU
NU
NU

NU

DQMB0

DQMB3

DQMB2

DQMB8

DQMB5

DQMB4

DQMB6

DQMB7
LDQM

UDQM

LDQM

UDQM

LDQM

UDQM

UDQM

LDQM

VDD

VSS

D0 - D4

D0 - D4

VDDQ D0 - D4

VDDID Strap: see Note 4

Notes:  
1. DQ-to-I/O wiring is shown as recommended but may be changed.
2. DQ/DQMB/CKE/S relationships must be maintained as shown.
3. DQ resistors: 10 Ohms.
4. VDDID strap connections

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

BA0-BA2

A0-A13  A0-A13: SDRAMs D0 - D4

RAS  RAS: SDRAMs D0 - D4
CAS  CAS: SDRAMs D0 - D4

CKE0  CKE: SDRAMs D0 - D4

WE  WE: SDRAMs D0 - D4

BA0-BA2: SDRAMs D0-D4

* Clock Wiring

*CK0

Clock 
Input SDRAMs

*CK1
1 SDRAMs
2 SDRAMs
2 SDRAMs
 

* Wire per Clock Loading 
Table/Wiring Diagrams

*CK2

VDD

A0

Serial PD

A1 A2

SA0 SA1 SA2

SCL
SDA

WP
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Figure 4.5.11–S
X72 ECC SDR Unbuffered SDRAM DIMM Block Diagram (1 Bank, X16

SDR SDRAMs)



DQ4
DQ5
DQ6
DQ7

DQ0
DQ1
DQ2
DQ3

DQM
I/O 7
I/O 6
I/O 1
I/O 0

D0

DQMB0

DQM

D9

I/O 5
I/O 4
I/O 3
I/O 2

I/O 0
I/O 1
I/O 6
I/O 7
I/O 2
I/O 3
I/O 4
I/O 5

DQ12
DQ13
DQ14

DQ8
DQ9
DQ10
DQ11

DQM
I/O 7
I/O 6
I/O 1
I/O 0

D1

DQM

D10

I/O 5
I/O 4
I/O 3

I/O 0
I/O 1
I/O 6
I/O 7
I/O 2
I/O 3
I/O 4

DQMB1

DQ20
DQ21
DQ22
DQ23

DQ16
DQ17
DQ18
DQ19

DQM
I/O 7
I/O 6
I/O 1
I/O 0

D2

DQM

D11

I/O 5
I/O 4
I/O 3
I/O 2

I/O 0
I/O 1
I/O 6
I/O 7
I/O 2
I/O 3
I/O 4
I/O 5

DQMB2

DQ28
DQ29
DQ30
DQ31

DQ24
DQ25
DQ26
DQ27

DQM
I/O 7
I/O 6
I/O 1
I/O 0

D3

DQM

D12

I/O 5
I/O 4
I/O 3
I/O 2

I/O 0
I/O 1
I/O 6
I/O 7
I/O 2
I/O 3
I/O 4
I/O 5

DQMB3

DQ36
DQ37
DQ38
DQ39

DQ32
DQ33
DQ34
DQ35

DQM
I/O 7
I/O 6
I/O 1
I/O 0

D4

DQMB4

DQM

D13

I/O 5
I/O 4
I/O 3
I/O 2

I/O 0
I/O 1
I/O 6
I/O 7
I/O 2
I/O 3
I/O 4
I/O 5

DQ44
DQ45
DQ46
DQ47

DQ40
DQ41
DQ42
DQ43

DQM
I/O 7
I/O 6
I/O 1
I/O 0

D5

DQM

D14

I/O 5
I/O 4
I/O 3
I/O 2

I/O 0
I/O 1
I/O 6
I/O 7
I/O 2
I/O 3
I/O 4
I/O 5

DQMB5

DQ52
DQ53
DQ54
DQ55

DQ48
DQ49
DQ50
DQ51

DQM
I/O 7
I/O 6
I/O 1
I/O 0

D6

DQM

D15

I/O 5
I/O 4
I/O 3
I/O 2

I/O 0
I/O 1
I/O 6
I/O 7
I/O 2
I/O 3
I/O 4
I/O 5

DQ60
DQ61
DQ62
DQ63

DQ56
DQ57
DQ58
DQ59

DQM
I/O 7
I/O 6
I/O 1
I/O 0

D7

DQM

D16

I/O 5
I/O 4
I/O 3
I/O 2

I/O 0
I/O 1
I/O 6
I/O 7
I/O 2
I/O 3
I/O 4
I/O 5

DQMB7

S0

S1

S S S S

S S S S

S SS S

S SS S

DQMB6

DQ15 I/O 2 I/O 5

CB4
CB5
CB6
CB7

CB0
CB1
CB2
CB3

DQM
I/O 7
I/O 6
I/O 1
I/O 0

D8

DQM

D17

I/O 5
I/O 4
I/O 3
I/O 2

I/O 0
I/O 1
I/O 6
I/O 7
I/O 2
I/O 3
I/O 4
I/O 5

S S

DQMB8

VDD

VSS

D0 - D17

D0 - D17

VDDQ D0 - D17

VDDID Strap: see
Note 4

Notes:  
1. DQ-to-I/O wiring is shown as recommended but may be changed.
2. DQ/DQMB/CKE/S relationships must be maintained as shown.
3. DQ resistors: 10 Ohms.
4. VDDID strap connections

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

BA0-BA2  BA0-BA2: SDRAMs D0-D17
A0-A13  A0-A13: SDRAMs D0 - D17
RAS  RAS: SDRAMs D0 - D17
CAS  CAS: SDRAMs D0 - D17
CKE0  CKE: SDRAMs D0 - D8

WE  WE: SDRAMs D0 - D17
 CKE: SDRAMs D9 - D17CKE1

* Clock Wiring

*CK0

Clock
Input SDRAMs

*CK1
6 SDRAMs
6 SDRAMs
6 SDRAMs
 

* Wire per Clock Loading
Table/Wiring Diagrams

*CK2

A0

Serial PD

A1 A2

SA0 SA1 SA2

SCL
SDA

WP
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Figure 4.5.11–T
X72 ECC SDR Unbuffered SDRAM DIMM Block Diagram (2 Bank, X8

SDR SDRAMs)



I/O 6
I/O 4
I/O 1
I/O 3

D4

I/O 2
I/O 0
I/O 5
I/O 7

CB0
CB1
CB2
CB3
CB4
CB5
CB6
CB7

I/O 9
I/O 11
I/O 14
I/O 12

D9

I/O 13

I/O 10

I/O 7
I/O 5
I/O 0
I/O 2
I/O 3
I/O 1
I/O 4
I/O 6

I/O 15

I/O 8

DQ8
DQ9
DQ10
DQ11

LDQM

I/O 6
I/O 4
I/O 1
I/O 3

D0

DQ12
DQ13
DQ14
DQ15

I/O 2
I/O 0
I/O 5
I/O
7UDQM
I/O 8
I/O 10
I/O 15
I/O 13
I/O 12
I/O 14
I/O 11
I/O 9

DQ1

I/O 9
I/O 11
I/O 14
I/O 12

D5

I/O 13

I/O 10

I/O 7
I/O 5
I/O 0
I/O 2
I/O 3
I/O 1
I/O 4
I/O 6

I/O 15

I/O 8

DQ2
DQ3
DQ4
DQ5
DQ6
DQ7

DQ0

I/O 8
I/O 10
I/O 15
I/O 13
I/O 12
I/O 14
I/O 11
I/O 9

DQ24
DQ25
DQ26
DQ27

I/O 6
I/O 4
I/O 1
I/O 3

D1

DQ28
DQ29
DQ30
DQ31

I/O 2
I/O 0
I/O 5
I/O 7

DQ16
DQ17
DQ18
DQ19
DQ20
DQ21
DQ22
DQ23

I/O 9
I/O 11
I/O 14
I/O 12

D6

I/O 13

I/O 10

I/O 7
I/O 5
I/O 0
I/O 2
I/O 3
I/O 1
I/O 4
I/O 6

I/O 15

I/O 8

I/O 8
I/O 10
I/O 15
I/O 13
I/O 12
I/O 14
I/O 11
I/O 9

DQ56
DQ57
DQ58
DQ59

I/O 6
I/O 4
I/O 1
I/O 3

D3

DQ60
DQ61
DQ62
DQ63

I/O 2
I/O 0
I/O 5
I/O 7

DQ48
DQ49
DQ50
DQ51
DQ52
DQ53
DQ54
DQ55

I/O 9
I/O 11
I/O 14
I/O 12

D8

I/O 13

I/O 10

I/O 7
I/O 5
I/O 0
I/O 2
I/O 3
I/O 1
I/O 4
I/O 6

I/O 15

I/O 8

DQ40
DQ41
DQ42
DQ43

I/O 6
I/O 4
I/O 1
I/O 3

D2

DQ44
DQ45
DQ46
DQ47

I/O 2
I/O 0
I/O 5
I/O 7

I/O 8
I/O 10
I/O 15
I/O 13
I/O 12
I/O 14
I/O 11
I/O 9

DQ33

I/O 9
I/O 11
I/O 14
I/O 12

D7

I/O 13

I/O 10

I/O 7
I/O 5
I/O 0
I/O 2
I/O 3
I/O 1
I/O 4
I/O 6

I/O 15

I/O 8

DQ34
DQ35
DQ36
DQ37
DQ38
DQ39

DQ32

I/O 8
I/O 10
I/O 15
I/O 13
I/O 12
I/O 14
I/O 11
I/O 9

DQMB1

S0

S1

S S S S

S S

S S
S S

NU

NU
NU
NU

NU
NU
NU

NU

DQMB0

DQMB3

DQMB2

DQMB8

DQMB5

DQMB4

DQMB6

DQMB7
LDQM

UDQM

UDQM

LDQM

UDQM

LDQM

LDQM UDQM

UDQM LDQM

LDQM

UDQM

UDQM

UDQM

LDQM UDQM

LDQM

LDQM

VDD

VSS

D0 - D9

D0 - D9

VDDQ D0 - D9

VDDID Strap: see Note 4

Notes:  
1. DQ-to-I/O wiring is shown as recommended but may be changed.
2. DQ/DQMB/CKE/S relationships must be maintained as shown.
3. DQ resistors: 10 Ohms.
4. VDDID strap connections

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

* Clock Wiring

*CK0

Clock
Input SDRAMs

*CK1
2 SDRAMs
4 SDRAMs
4 SDRAMs
 

* Wire per Clock Loading
Table/Wiring Diagrams

*CK2

BA0-BA2  BA0-BA2: SDRAMs D0-D9
A0-A13  A0-A13: SDRAMs D0 - D9
RAS  RAS: SDRAMs D0 - D9
CAS  CAS: SDRAMs D0 - D9
CKE0  CKE: SDRAMs D0 - D4

WE  WE: SDRAMs D0 - D9

 CKE: SDRAMs D5 - D9CKE1

VDD

A0

Serial PD

A1 A2

SA0 SA1 SA2

SCL
SDA

WP
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Figure 4.5.11–U
X72 ECC SDR Unbuffered SDRAM DIMM Block Diagram (2 Bank, X16

SDR SDRAMs)


