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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 (1IC)
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 - Al4 15 SDRAM address bus
BAO - BA2 3 SDRAM bank select
DQO - DQ63 64 DIMM memory data bus
CB0O-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 - /CK2 3 SDRAM clock (negative lines of these three pairs)
SCL 1 1IC serial bus clock for EEPROM
SDA 1 1IC 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 1/O Driver positive power supply
VREF 1 SDRAM 1/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 &
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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 SDRAM . —— —— —— ——
Configuration Organization | SPRAMDensity | # Bank RAS CAS # Bank RAS CAS
Addr. Addr. Addr. Addr. Addr. Addr.
4AM X 64/72 4M X 16 64Mb 2 12
8M X 64/72 4M X 16 64Mb 2 12 8
8M X 64/72 aMX 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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Isi%ggudft'sc':lérr?parison: 184 Pin Unbuffered DDR SDRAM to Unbuffered SDR SDRAM
DIMM
Pin # DDR DIMM SDR DIMM
1 VREF NU
S DQS0 NU
14 DQS1 NU
17 cK1L NU
25 DQS?2 NU
36 DQS3 NU
47 DQSS8 NU
56 DQS4 NU
67 DQS5 NU
75 cK2 NU
78 DQS6 NU
86 DQS7 NU
97 DMO0/DQS9 DQMBO
107 DM1/DQS10 DQMB1
119 DM2/DQS11 DQMB2
129 DM3/DQS12 DQMB3
138 CKO NU
140 DM8/DQS17 DQMBS
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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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.

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.
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Figure 4.5.11-F

184 Pin DDR DIMM > Note 2
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184 PIN, 64, OR 72 BIT SDRAM DIMM KEYING METHODOLOGY
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