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45.9 — 144 PIN DDR SGRAM SO-DIMM FAMILY

GENERAL FEATURES

144-pin small outline dual in line memory module (SO-DIMM)

64-bit data bus with no ECC and no parity

Module capacity ranges from 1 MB to 8 MB

Supports 8 Mb and 16 Mb double data rate (DDR) SGRAMs

Dual supply 3.3 Vand 2.5V

2.5V DDR I/O Class B on single data rate (SDR) signals

2.5V DDR I/O Class A on double data rate signals

Similar to existing SDR SO-DIMM

CAPACITY—Module capacity ranges from 1 MB to 8 MB

DATA CONFIGURATIONS—Two DATA Word configurations are defined:

—32 BIT without PARITY
—64 BIT without PARITY

CONFIGURATION—4 Different Configurations are defined using X32 SGRAM memories in 1 and 2 bank
configurations.

LOGIC FEATURES—The modules contain the Serial Presence Detect (SPD) feature (optional) that con-
sist of a built in serial access EEPROM that stores information on mutiple parameters
and attributes of the module such as technology, storage capacity, configuration, data
word configuration, refresh mode, and speed of the module.

HARDWARE FEATURES—Physical layout parameters and terminating resistors are given to optimize
the speed characteristics of the module. The key has been located at pin 50 and is differ-
ent from the other 144 P SO-DIMM packages.

LOGIC iINTERFACE LEVELS—The interface signals fall into three classes as defined in Tables 1 & 2
Single Data Rate Signals (SDR)

Double Data Rate Signals (DDR)
Serial EEPROM signals (EEPROM)

POWER SUPPLIES—There are 3 power supplies as defined in Tables 1 & 2
VDD,

VCCQ
VDDSPD

PIN ASSIGNMENTS —Figs. 4.5.9-A & 4.5.9-B

PACKAGE—144 PIN JEDEC SO-DIMM MEMORY MODULE with the Key at pin 50.

Clock Net Routing —Fig. 4.5.9-C

512K X 1 Bank X 32 Block Diagram (1 bank of 512K X 32) — Fig. 4.5.9-D

512K X 1 Bank X 64 Block Diagram (1 bank of 512K X 64) — Fig. 4.5.9-E

512K X 2 BanksX 32 Block Diagram (2 banks of 512K X 32) — Fig. 4.5.9-F

1024K X 2 Banks X 32 Block Diagram (2 banks of 1024K X 32) — Fig. 4.5.9-G

Changes From Single Data Rate SO-DIMM

Single Data Rate Double Data Rate

3.3V VDD (4 pins),
Single 3.3 V supply VDD (18 pins) 2.5V VvDDQ (15 pins),
VDDSPD (1 pin)

DDR signals are 2.5 V DDR /O Class A,
SDR signals are 2.5 V DDR I/O Class B

All signals 3.3 V LVTTL

Single ended clock, no return data strobe Differential clock with return data strobe

Clock and data loading not matched Clock and data loading matched

Clock 0 supplied to both SGRAMs on top side. Clock 1 to both Clock 0 applied to SGRAMs on DQ(31:0),
SGRAMs on bottom Clock 1 to SGRAMs on DQ(63:32)

Few termination resistors required Series termination on all DDR signals

PQFP or TQFP SGRAM packages LQFP SGRAM packages

3.3V Serial Presence Detect (SPD) EEPROM optional SPD required, with separate supply voltage pin
Pulldown resistors indicate module speed Module speed parameters stored in SPD
Some references to TSOP options No TSOP references
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X64 DIMM
VSS 1
2 VSS
DQ63 3
0oL S FRONT REAR 4 DQ62
SIDE SIDE
6 DQ60
DQ59 7
8 DQ58
DQ57 9
10 DQ56
VDDQ 11
12 VDDQ
DQ55 13
14 DQ54
DQ53 15
16 DQ52
DQ51 17
18 DQ50
DQ49 19
20 DQ48
VSS 21
22 VsSS
DMB7 23
24 DMB6
DMB5 25
26 DMB4
VDDQ 27
28 VDDQ
DQ47 29
30 DQ46
DQ45 | 31
32 DQ44
DQ43 | 33
34 DQ42
DQ41 35
36 DQ40
VSS 37
38 VsSS
DQ39 39
40 DQ38
DQ37 | 41
42 DQ36
DQ35 | 43
44 DQ34
DQ33 | 45
46 DQ32
vbDQ | 47
48 VDDQ
vDD | 49
50 VDD
RFU 51
52 RFU
VREF 53
54 RSVD
VSS 55
56 VSS
DSF 57
58 RSFD
DQS1 59
60 RFU
DQsSO | 61
62 SA0
VDD 63
— 64 VDD
51 65 —
— 66 S0
RAS 67
— 68 CAS
W | 69
70 CKE
S 71
72 VSS

FIGURE 4.5.9-A
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X64 DIMM
CK1 3 74| cko
vbbe | 75 76 | vDDQ
CK1 77 7s | cro
oo e = - = I e
82 | AsiAP
AT 83 84 | A6
VSS 85 % | vss
A5 87 s | ra
A3 89 0 | 22
AL 91 o2 | 20
vDDQ | 93 92 | vooo
DQ31 95 % | b0
DQ29 97 o | 0oz
DQ27 99 100 | DQ26
DQ25 | 101 102 | 0oza
VSs 103 o1 | vss
DQ23 | 105 106 | D02z
DQ21 | 107 108 | 0020
DQ19 | 109 110 | bois
po17 | 11 112 | bote
vopQ | 113 112 | vDDO
DMB3 | 115 16 | w2
pvmBL | 117 s | omso
VSS 119 20 | vss
DQ15 | 121 122 | bois
DQ13 | 123 124 | D012
pou | 125 126 | bo1o
DQ9 127 128 | bos
vbDQ | 129 130 | VDDO
DQ7 131 132 | 006
DQS 133 134 | DO4
D@3 135 136 | pQ2
DQ1 137 138 | bQo
VSS 139 140 | vss
SDA 141 142 | scL
vDDQ | 143 144 | vDDSPH

FIGURE 4.5.9-B
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