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4.5.4 — 168 PIN UNBUFFERED SDRAM DIMM FAMILY

CAPACITY—1M, 2M, 4M, 8M, 16M, 32M, & 64M WORDS OF 64, 72, OR 80 BITS
DATA CONFIGURATIONS—Four DATA Word configurations are defined:
—64 BIT without PARITY
—72 BIT for PARITY CODES
—72 BIT & 80 BIT for ECC CODES
CONFIGURATION—20 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—168 PIN JEDEC DIMM MEMORY MODULE

PIN ASSIGNMENTS—Figs. 4.5.4-A, & 4.5.4-B,

SPD TABLE & INFORMATION—Fig. 4.5.4-C

Comparison of 168 Pin Buffered & Unbuffered DRAM & SDRAM DIMM—Fig. 4.5.4-D

KEYING METHODOLOGY—Fig. 4.5.4-E

PINOUT COMPARISON DRAM & SDRAM DIMM—Fig. 4.5.4-F

SDRAM CLOCK LOADING—Fig. 4.5.4-G

SDRAM CLOCK WIRING—Fig. 4.5.4-H

B CONFIGURATION BLOCK DIAGRAM—Figs. 4.5.4— through 4.5.4-AK
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X80 ECC MODE DIMM
X72 ECC MODE DIMM
X64 DIMM
VSS 1 85 VSS
DQO 2 86 DQ32
FRONT REAR
DQ1 3 SIDE SIDE 87 DQ33
DQ2 4 88 DQ34
DQ3 5 89 DQ35
VDD 6 90 VDD
DQ4 7 91 DQ36
DQ5 8 92 DQ37
DQ6 9 93 DQ38
DQ7 10 94 DQ39
DQS8 1 95 DQ40
VSS 12 96 VSS
DQ9 13 97 DQ41
DQ10 14 98 DQ42
DQ11 15 99 DQ43
DQ12 16 100 DQ44
DQ13 17 101 DQ45
VDD 18 102 VDD
DQ14 19 103 DQ46
DQ15 20 104 DQ47
&—— | CBO NC 21 105 NC CB4 | — ™
&— | CB1 NC 22 106 NC CB5 —>
VSS 23 107 VSS
CB8 —— | NC 24 108 NC — CB12
CB9 [«— | NC 25 109 NC — CB13
VDD 26 110 VDD
WE 27 111 CAS
DQMBO | 28 112 DQMB4
DQMB1 | 29 113 DQMBH
S0 30 114 SL
NU 31 115 RAS
VSS 32 116 VSS
A0 33 117 Al
A2 34 118 A3
A4 35 119 A5
A6 36 120 A7
A8 37 121 A9
AL10/AP | 38 122 BAO
BAL 39 123 All
VDD 40 124 VDD
Top Half
Top View

FIGURE 4.5.4-A

168 PIN, 64, 72, or 80 BIT SDRAM DIMM PINOUT, TOP HALF
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X80 ECC MODE DIMM

X72 ECC MODE DIMM

X64 DIMM
VDD 41 125 CK1
CKO 42 126 A12
VSS 43 127 VSS
NU 44 FRONT REAR 128 CKEO
S2 25 SIDE SIDE 129 3
DQMB2 46 130 DQMB6
- DQMB3 | 47 131 DQMB?
NU 48 132 A13
VDD 49 133 VDD
CB10 j@—— |NC 50 134 NC — CBl4
CB11 j—— |NC 51 135 NC — CB15
B2 NC 52 136 NC CB6 —
B3 NC 53 137 NC CB7 —
VSS 54 138 VSS
- DQ16 55 139 DQ48
-t DQ17 56 140 DQ49
- DQ18 57 141 DQ50
-t DQ19 58 142 DQ51
VDD 59 143 VDD
- DQ20 60 144 DQ52
NC, MWAIT| 61 145 NC, MIRQ
VREF, N 62 146 VREF, NC
CKE1 63 147 NC
VSS 64 148 VSS
- DQ21 65 149 DQ53
g DQ22 66 150 DQ54
d DQ23 67 151 DQ55
VSS 68 152 VSS
< DQ24 69 153 DQ56
< DQ25 70 154 DQ57
< DQ26 71 155 DQ58
< DQ27 72 156 DQ59
VDD 73 157 VDD
d DQ28 74 158 DQ60
< DQ29 75 159 DQ61
d DQ30 76 160 DQ62
< DQ31 7 161 DQ63
VSS 78 162 VSS
CK2 79 163 CK3
NC 80 164 NC
NC 81 165 SAOQ
SDA 82 166 SAl
SCL 83 167 SA2
VDD 84 168 VDD
Nn__|
Bottom Half
Top View

FIGURE 4.5.4-B
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168 PIN, 64, 72, or 80 BIT SDRAM DIMM PINOUT, BOTTOM HALF
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Option 1 Option 2 Option 3
Module SDRAM —— — —— —— —— ——
Configuration | Organization | # Bank | RAS | CTAS |#Bank | RAS | CAS |#Bank | RAS | CAS
addr. addr. addr. addr. addr. addr. addr. addr. addr.
1M x 64/72/80 1M x 16 1 11 8
2M X 64/72/80 IMx 16 1 11 8
2M X 64 2Mx 32 2 11 8
2M x 64/72/80 2M x 8 1 11 9
2M x 8 11 9
3M x 64/72 IM X 16 1 1 .
4M x 64/72/80 2Mx 8 1 11 9
AM x 64 2M x 32 2 11 8
4M x 64/72/80 AM x 4 1 11 10
4M x 64/72/80 AM x 16 2 12 8 1 13 8
6M x 64 oM x 10 2 12 8 1 13 8
2M X 32 12 7 13 7
8M x 64/72/80 AM x 16 2 12 8 1 13 8
8M x 64 8M x 32 2 13 8 2 12 9
8M x 64/72/80 8Mx 8 2 12 9 1 13 9
12M x 64/72 BM x 8 2 12 o 1 13 o
4M X 16 12 8 13 8
16M x 64/72/80 8Mx 8 2 12 9 1 13 9
16M x 64 8M x 32 2 13 8 2 12 9
16M x 64/72/80 16M x 4 2 12 10 1 13 10
16M x 64/72/80 16M x 16 2 13 9
16M x 16 13 9
24M x 64 8M X 32 2 13 s
32M x 64/72/80 16M x 16 2 13 9
32M x 64/72/80 32Mx 8 2 13 10
32M x 8 13 10
48M x 64/72 16M x 16 2 13 o
64M X 64/72/80 32Mx 8 2 13 10
64M X 64/72/80 64M x 4 2 13 11

(Note: All options possible with SDRAM standards are shown)

b. Allowable configurations: (Byte 11)

— Xx64 (Non-parity, Byte controls)

— X72 (ECC-optimized, Byte controls)
— X80 (ECC-optimized, Byte controls)

c. Functional Attributes:
— Power Supply Voltage/Interface levels (Byte 8)

— SDRAM cycle time (Byte 9)

— SDRAM access from Clock (Byte 10)

— Refresh rate/type (Byte 12)
— SDRAM module attributes (Byte 13)

— SDRAM device attributes (Bytes 14 - 20)
— Primary/Secondary DRAM (Bytes 21 - 22)

Figure 4.5.4-C

168 Pin UNBUFFERED SDRAM DIMM SPD ASSIGNMENTS
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Buffered

Unbufffered

All signals except RAS and Data are buffered

No buffers, all DRAM signals are connected directly to DIMM tab pins

11 Pins are used for DIMM attributes (PDE, PD1-8, IDO-1)

5 pins are used for DIMM attributes (SDA, SCL, SA0-2)

CAS Pin assignment sequence optimized for buffer placement
0,1
2,3
4,5
6,7

CAS Pin signals are re-assigned for optimal DRAM placement
0,4
1,5
2,6
3,7

ECC DIMMs use subset of CAS signals for word selection (CAS0/1 and
CAS4/5)

All DIMM types use byte selection (CAS0-7)

Address 0 to the DRAMs is sourced from separate pins (A0, BO) for 4 byte
interleave

Single address pin (A0)

Data pin assignment uses both X64/X72 and X80
numbering schemes

Data pin assignment is changed to single x80 numbering scheme with x64 and
X72 as subsets

Non-Parity is subset of Parity with inter-mixed Parity bits unconnected (PQ8, 17,
26, 35, 44, 53, 62, 71)

All DIMM types use the same sequential 64 data pins (DQO0-63).

Eight center pins (CBO0-7) are used as Parity/Check Bits for x72 Parity/ECC
DIMMs.

An additional 8 center pins (CB8-15) are used for the x80 ECC DIMMs.

32 Power/Gnd Pins
VccC - 16
VSS - 16

35 Power/Gnd Pins
VCC - 17 (1 additional pin)
VSS - 18 (2 additional pins)

Unused Pins - 18

Unused Pins - 14

Left Key Definition
SDRAM

STD DRAM

RFU

Left Key Definition modified

RFU

Buffered Assembly (DRAM/SDRAM)
Unbuffered Assembly (DRAM/SDRAM)

FIGURE 4.5.4-D
Comparison of 168 Pin Buffered & Unbuffered DRAM & SDRAM DIMM
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8 Byte DIMM
Left Key Position Center Key Position *Right Key Position
(Architecture) (Voltage) (Non-DRAM)
[ tisaaraas [N sasaasansaaransassssnasnasas QN Iaasaasasasanasnasnas [ asasnsasasnasaasansiion
L L L
10 30 20 20
Centerline Center o

Left Key Position Key RK'ggt
/ —>» | RFU S5V No Key
Key Positons T —® | "IStGENERATION | 33y | NoKey

\ 168 PIN DIMM
—— > | *2nd GENERATION XXV No Key

168 PIN DIMM

* For DRAM/SDRAM assemblies, this area is poplulated with pads.
rd described in Sec. 4.5.1.

This standard included buffering on all inputs except RAS and DQs as

**] st Generation: Initial 168P DIMM standa

well as Parallel Presence Detect (PD).

*** 2nd Generation: Originally described as “Unbuffered” DRAM & SDRAM.
DIMMs, these DIMMs have Serial PDs, and both DRAM & SDRAM

versions.

D 8 Byte UNBUFFERED SDRAM DIMM: 5 Volt

DWWﬂWWWWﬂWWWWWTWW [

C

D 8 Byte UNBUFFERED SDRAM DIMM: 3.3 Volt

O COAA N AT N OO O T O

C

D 8 Byte UNBUFFERED SDRAM DIMM: X.X Volt

DWnFWTWWWWWWTWWWD

C

FIGURE 4.5.4-E
168 Pin SDRAM DIMM Keying Methodology
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Pin # DRAM DIMM SDRAM DIMM
28 CASO DQMBO
29 CAS1 DQMB1
30 RASO S0
31 OEO NU
39 Al12 BAL
42 NU CKO
44 OE2 NU
45 RAS2 S2
46 CAS2 DQMB2
47 CAS3 DQMB3
48 WE2 NU
62 NU Vgee (IF APPLICABLE)
63 NC CKE1
79 NU CK2
111 NU CAS
112 CAS4 DQMB4
113 CAS5 DQMB5
114 RAS1 S1
115 NU RAS
122 All BAO
123 Al13 All
125 NU CK1
126 NU A12
128 NU CKEO
129 RAS3 S3
130 CAS6 DQMB6
131 CAS7 DQMB7
132 NU A13
146 NU Vgee (IF APPLICABLE)
163 NC CK3
Notes:
1. A10 on DRAM DIMM is also AP on SDRAM DIMM
2. A1l on DRAM DIMM is also BSO on SDRAM DIMM
3. Al12 on DRAM DIMM is also BS1 on SDRAM DIMM (for 4 Bank SDRAMS)
FIGURE 4.5.3—-F
Pinout Comparison, 168 Pin DRAM & SDRAM DIMM
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X 64 (Non—parity)
CLK Loading
SDRAM Data Width # of Banks on DIMM Total # SDRAMs CKO CK1 CK2 CK3
X4 1 16 4 4 4 4
X8 1 8 4 4 * *
X8/X16 2 12 *2-4 *2-4 *2—4 *2—4
X16 1 4 4 * * *
X32 1 2 *2 * * *
X8 2 16 4 4 4 4
X16 2 8 4 * *
X16/X32 2 6 *2—4 *2_4 * *
X32 2 4 4 * * *
X 72 (ECC)
CLK Loading
SDRAM Data Width # of Banks on DIMM Total # SDRAMs CKO CK1 CK2 CK3
X4 1 18 **4o0r5 **4o0r5 ** 4 or5 **40r5
X8 1 9 **4o0r5 **4o0r5 * *
X8/X16 2 14 *3-4 *3-4 *3-4 *3-4
X16/X4 1 6 4 (MAX) 4 (MAX) * *
X32/X8 1 3 *3 * * *
X8 2 18 **4o0r5 **4o0r5 ** 4 or5 **4o0r5
X16/X4 2 12 4 4 4
X32/X8 2 6 4 (MAX) 4 (MAX) * *
X 80 (ECC)
CLK Loading
SDRAM Data Width # of Banks on DIMM Total # SDRAMs CKO CK1 CK2 CK3
X4 1 20 5 5 5 5
X8 1 10 5 5 * *
X16 1 5 5 * * *
X32/X8 1 4 4 * * *
X8 2 20 5 5 5 5
X16 2 10 5 5 * *
X32/X8 2 8 4 4 * *

Notes:
* add padding capacitance per clock wiring detail.

** CKO + CK2 must total 9 SDRAMs, CK1 + CK3 must total 9 SDRAMs (to allow clock “dotting” at
system).

Figure 4.5.4-G
168 Pin UNBUFFERED SDRAM DIMM CLOCK LOADING
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* add padding capacitance to approximately 4 loads (total)

0 LOAD NETS:

2 LOAD NETS:

3 LOAD NETS:

4 LOAD NETS:

5 LOAD NETS:

10 Ohm

CK

H

SDRAM 1
CK
SDRAM 2

S 5

0 i )

= =2

3 . 3
H

SDRAM 1

JEDEC Standard No. 21-C
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TARGET CLOCK (CK) SPECIFICATION:

1. THE CK INPUTS SHOULD HAVE A
NOMINAL DELAY OF .6ns MEASURED
FROM THE CK INPUT AT THE DIMM TAB
TO THE CK INPUT OF THE SDRAM (OR
PaccING CAPACITOR). (EG: THIS IS
EQUIVALENT TO APPROXIMATELY 3” OF
PCB WIRE AND 2.5pf OF INPUT
CAPACITANCE).

2. THE VARIATION OF CK INPUT DELAY
WILL BE +/- .1ns FOR ALL FOUR CK INPUTS.
(EG: IF THE WIRE IMPEDANCE IS APPROX.
65 ohms, THIS CORRESPONDS TO A
CAPACITANCE VARIATION OF +/- 3pf IN
TOTAL CK INPUT CAPACITANCE).

CK SDRAM 2

SDRAM 3
10 Ohm
CK
10 Ohm

10 Ohm

\MH

CK

10 Ohm

Figure 4.5.4—H

SDRAM 1

SDRAM 2
SDRAM 3

SDRAM 4

SDRAM 1
SDRAM 2

SDRAM 3
SDRAM 4

SDRAM 5

168 Pin UNBUFFERED DRAM DIMM CLOCK WIRING
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SO
DQMBO ——— DQMB4 ———
# DQM s DQM s
DQO0 —AM—1/0 0 DQ32—N—1/0 0
DQ1 —M—1/01 DO DQ33—A\—{1/0 1 D8
DQ2 —V—1/02 DQ34—N1/0 2
DQ3 —\ /0 3‘ ‘ DQ35—AN—|1/0 3‘, :
DQM s DQM s
DQ4 —V—1/00 DQ36—NV—1/0 0
DQ5 —A1/01 D1 DQ37—A—1/0 1 D9
DQ6 —A 1102 DQ38—N—1/0 2
DQ7 —A1/03 DQ39—A—1/0 3
DQMB1 DQMB5
DQM s DQM s
DQ8 —N—1/00 DQ40—A\—{1/0 0
DQ9 — V101 D2 DQ41—N—1/0 1 D10
DQ10—WV—1/0 2 DQ42—N—1/0 2
DQ11—M—{1I0 3‘ : DQ43—NV—1I0 ?T :
DQM s DQM s
DQ12—AN1/0 0 DQ44—AN—1/0 0
DQ13—A\1/0 1 D3 DQ45—A1/0 1 D11
DQ14—N1/0 2 DQ46—A1/0 2
DQ15—A1/0 3 DQ47—1/0 3
S2
DQMB2 DQMB6
DQM s DQM s
DQ16—MV1/0 0 DQ48— V{110 0
DQ17—M—1/0 1 D4 DQ49—M—1/0 1 D12
DQ18—WV1/0 2 DQ50—V1/0 2
DQ19—AM—1/0 3‘ ‘ DQ51 W I/0 ?T ‘
DQM s DQM s
DQ20—V*71/0 0 DQ52—W1/0 0
DQ21—W'1/0 1 D5 DQ53—A /0 1 D13
DQ22—V1/0 2 DQ54—N 110 2 NOTE: DQ wirin ; : ;
: g may differ than described in
DQ23—WV-lI0 3 DQs5 1103 this drawing, however DQ/DQMB/CKE/S
relationships must be maintained as shown.
* CLOCK WIRING
DQMB3 ——— DQMB7 — —— CLOCK]  spraws
DQM s DQM s INPUT
DQ24—AN— 1100 DQ56—A\—| I/0 0 *CKO 4 SDRAMS
DQ25—AV— 110 1 D6 DQ57—W—| 110 1 D14 *CK1 4 SDRAMS
DQ26—ANV— 1/0 2 DQ58—AN—| I/0 2 *CK2 4 SDRAMS
DQ27—NVH |/O‘3 | DQ59—W— /0 3 *CK3 4 SDRAMS
DQM s DQM s * Wire per Clock Loading Table/Wiring Diagrams
DQ28—V—1/0 0 DQ60—AN—1/0 0
DQ29—1/0 1 D7 DQ6L—AM1/0 1 D15
DQ30—W1/0 2 DQ62—N1/0 2 VDD
DQ31—A{1/0 3 DQ63—A—1/0 3
10K
BAO - BAN —— = BAO-BAN: SDRAMS DO - D15 CKE1 CKE: SDRAMS D8 - D15
AO-AN AO - AN: SDRAMS DO - D15
RAS — > RAS: SDRAMS DO - D15 SERIAL PD
vbp T & DO0-D15 CAS —= CAS: SDRAMS DO - D15
T SCL—# r—= SDA
VSs = DO -D15 CKEQ—= CKE: SDRAMS DO - D7

WE

# NOTE: ALL RESISTOR VALUES ARE 10 OHMS.

Figure 4.5.4—1

A0 Al A2

WE: SDRAMS DO - D15 ‘ ‘ ‘

SA0 SAl SA2

X64 SDRAM DIMM, 1 Bank with X4 SDRAMs
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DQMBO

DQMB4 ———

# DQM s DQM s
DQ0 —A1/00 DQ32 —A—1/0 0
DQ1 — A 1l/01 DO DQ33 —A{1/0 1 D4
DQ2 —A1/02 DQ34 —A1/0 2
DQ3 —V1/03 DQ35 ——1/0 3
DQ4 — N —1/0 4 DQ36 —~A—1/0 4
DQ5 — 105 DQ37 —A{1/05
DQ6 —A\—1/06 DQ38 —A1/0 6
DQ7 — V107 DQ39 — W 1/07
DQMBL ——— DQMB5 ——— ]
DQM s DQM s
DQ8 —A— 1100 DQ40 —A {110 0
DQ9 —A— 101 D1 DQ41 —A 1101 D5
DQ10— A\ /02 DQ42 —M—1/0 2
DQ11—\— /03 DQ43 —A1/0 3
DQ12— A\ 1/0 4 DQ44 —A1/0 4
DQ13— 1105 DQ45 —M—1/0 5
DQ14—A\—+1/0 6 DQ46 —\— /0 6
— DQ15— A\ II07 DQ47 —~NV'—1/0 7
S2
DQMB2 ——— DQMB6 ————
DQM s DQM s
DQ16—W\V— 1/00 DQ48 —A*—1/0 0
DQL7—wW— 1101 D2 DQ49 —\—1/0 1 D6
DQ18—W'— 1102 DQ50 —~A1/0 2
DQ19—AMV— 1/03 DQ51 —A—1/0 3
DQ20—\—1/0 4 DQ52 —A1/0 4
DQ21—A— /05 DQ53 —A— /05
DQ22—NV—1/0 6 DQ54 —A—1/0 6
DQ23—WV—1/I07 DQ55 —~A1/0 7
DQMB3 —— \ DQMB7 ———— [
DQM s DOM s
DQ24—N—1/0 0 DQ56 —\* I/0 0
DQ25—— 101 D3 DQ57 —A* IO 1 D7
DQ26 —\1/0 2 DQ58 —A 110 2
DQ27 —\1/0 3 DQ59 — 10 3
DQ28 —\1/0 4 DQBO —A— /0 4
DQ29 —\~1I05 DQ61 A 110 5
DQ30— A\ 1/0 6 DQB2 — W 110 6
DQ31—NV—1/07 DQ63 M 110 7

BAO - BAN —— BAO-BAN: SDRAMS DO - D7

A0 - AN — = AO0-AN: SDRAMS DO - D7

NOTE: DQ wiring may differ than described in
this drawing, however DQ/DQMB/CKE/S
relationships must be maintained as shown.

VDD DO - D7

L

vss T DO - D7

#NOTE: ALL RESISTOR VALUES ARE 10 OHMS.

* CLOCK WIRING
CLOCK
INPUT SDRAMS
*CKO 4 SDRAMS
*CK1 4 SDRAMS
*CK2
*CK3

* Wire per Clock Loading Table/Wiring Diagrams
SERIAL PD

RAS —— > RAS: SDRAMS DO - D7

CAS — ™ CAS: SDRAMS DO - D7
CKEO—™> CKE: SDRAMS DO - D7

WE

WE: SDRAMS DO - D7

Figure 4.5.4-J

SCL—»

A0

Al A2

~4—p SDA

\
SA0 SAL SA2

X64 SDRAM DIMM, 1 Bank with X8 SDRAMs

Release 7

Full document details: JEDEC MODULE4.5.4 1999

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/jedec-module4-5-4-1999
http://www.avadocuments.com/doc/jedec-module4-5-4-1999

JEDEC Standard No. 21-C
Page 4.5.4-12
SO

[ s ] s
DQMBO ” LDOM DQMB4 LDQM
DQO —A1/0 0 DQ32 —AI/0 0
DQl —AI/01 DO DQ33 —AI/0 1 D2
DQ2 —AM1/02 DQ34 —AI/0 2
DQ3 —A\1/03 DQ35 —WV1/0 3
DQ4 —A IO 4 DQ36 —AI/0 4
DQ5 —A\ /05 DQ37 —AI/05
DQ6 —A /06 DQ38 —AN—I/0 6
DQ7 — A0 7 DQ39 —AI/0 7
DQMB1——— pom DQMB5 ——— ypam
DQ8 —A\1/08 DQ40 —A1/0 8
DQ9 — A0 9 DQ41 —A\ 110 9
DQ10 —A\1/O 10 DQ42 —AI/0 10
DQ11 —M /0 11 DQ43 —A1/0 11
DQ12 —A\A1/0 12 DQ44 —AMI/0 12
DQ13 —A1/0 13 DQ45 —A1/0 13
DQ14 —A\I/0 14 DQ46 —AI/0 14
DQ15 —A\1/O 15 DQ47 —AI/0 15
S2 \ \
| s ] s
DQMB2 LDQM DQMB6 LDQM
DQ16 —A*1/0 0 DQ48 —A1/0 0
DQ17 —AMI/0 1 D1 DQ49 —AI/0 1 D3
DQ18 —AI/0 2 DQ50 —AI/O 2
DQ19 —AI/0 3 DQ51 —WI/0 3
DQ20 —AM{I/O 4 DQ52 —AMI/O 4
DQ21 —AI/05 DQ53 —WI/05
DQ22 —AI/0 6 DQ54 —\V1/0 6
DQ23 —AM{I/0 7 DQ55 —AI/0 7
DQMBS* UDQM DQMB?i ubQM
DQ24 —M1/0 8 DQ56 —A1/0 8
DQ25 —A{I/0 9 DQ57 —AM{I/0 9
DQ26 —A1/0 10 DQ58 —AI/0 10
DQ27 —AI/0 11 DQ59 —A1/0 11
DQ28 —AI/0 12 DQ60 —A1/0 12
DQ29 —M—1/0 13 DQ61 —A1/0 13
DQ30 —AI/0 14 DQ62 ——I/0 14
DQ31 —A /0 15 DQ63 —A1/0 15
* CLOCK WIRING
CLOCK
INPUT SDRAMS
NOTE: DQ wiring may differ than described in
this drawing, however DQ/DQMB/CKE/S *CKO 4 SDRAMS
relationships must be maintained as shown. *CK1
*CK2
*CK3
BAO - BAN BAO-BAN: SDRAMS DO - D3 * Wire per Clock Loading Table/Wiring Diagrams
) SERIAL PD
AO-AN  ———= AO-AN: SDRAMS DO - D3 RAS — &= RAS: SDRAMS DO - D3
VoD~ D0-D3 CAS — > CAS:SDRAMSD0-D3 SCL—¥ > SDA
T ) CKEO—# CKE: SDRAMS DO - D3 A0 AL A2
VSS DO-D3 \ \ \
WE WE: SDRAMS DO - D3 SA0 SAl1 SA2

# NOTE: ALL RESISTOR VALUES ARE 10 OHMS.

Figure 4.5.4—K
X64 SDRAM DIMM, 1 Bank with X16 SDRAMs
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