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Revision History

Revision No. Date Remarks
1.0 2009/08/25 First release
1.1 2010/4/22
1.2 2011/01/19 Add DDR3-1600H
1.3 2011/08
1.4 2011/12
1.5 2012/5 Add 512Mx8 type
1.5a 2012/5 Update 512Mx8 Dual Channel Package.
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Description

The Silicon Power Computer & Communications STU series products are 200-Pin Double Data
Rate 3 (DDR3) Synchronous DRAM Small Outline Dual In-Line Memory Module (SODIMM),
organized as a one rank 128Mx64 or 256Mx64, high-speed memory array or two ranks 128Mx64,
256Mx64, 512Mx64 high-speed memory array, The module uses four 128x16(1GB), eight
64Mx16(1GB), 128Mx8 (1GB), 128Mx16(2GB), 256Mx8 (2GB), 512Mx8 (4GB), sixteen 128Mx8
(2GB), 256Mx8 (4GB), 512Mx8 (8GB) DDR3 SDRAMSs in BGA packages

This DIMM are manufactured using raw cards developed for broad industry use as reference
designs. The use of these common design files minimizes electrical variation between suppliers.

DDR3 SDRAM DIMM provide a high-performance, flexible 8-byte interface in a space-saving
footprint.

The DIMM is intended for use in applications operating of 533MHz, 667MHz, 800MHz clock
speeds and achieves high-speed data transfer rates of 1066, 1333, 1600Mbps. Prior to any access
operation, the device CAS latency and burst/length/operation type must be programmed into the
DIMM by address inputs A0-A12(64Mx16), AO0-A13(128Mx16 or 128Mx8), A0-A14(256Mx8),
A0-A15 (512Mx8) and I/O inputs BAO~BA2 using the mode register set cycle.

The DIMM uses serial presence-detect implemented via a serial EEPROM using a standard |IC
protocol.

4 Rev. 1.5a Nov. 2012
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Features

* DDR3 functionality and operations supported as defined in the component data sheet
* 204pin, small-outline dual in-line memory module (SODIMM)

* Fast data transfer rates: PC3-8500, PC3-10600,PC3-12800

* Single or Dual rank

* 1GB(128 Meg x 8), 2GB (256 Meg x 64), 4GB (512Meg x 64), 8GB (1Giga x 64)
*Vpb = Vppq = 1.5V +£0.075V

* Vppsep = 3.0V to 3.6V

* Reset pin for improved system stability

* Nominal and dynamic on-die termination (ODT) for data, strobe, and mask signals

* Fixed burst chop (BC) of 4 and burst length (BL) of 8 via the mode register set (MRS)
+ Adjustable data-output drive strength

* Fly-by topology

* Terminated control, command, and address bus

+ Serial presence-detect (SPD) EEPROM

» Gold edge contacts

* Pb-free

5 Rev. 1.5a Nov. 2012
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Module Specification

Module Density & : Timing
Part Number i i Bandwidth Data Rate
Configuration (tCL-tRCD-tRP)

SP001GBSTU106S01(2) 1GB (128Mx64) PC3-8500 DDR3-1066 7-7-7
SP001GBSTU133S01(2) 128Mx8 1Rank PC3-10600 | DDR3-1333 9-9-9
SP001GBSTU106T01(2) 1GB (128Mx64) PC3-8500 DDR3-1066 7-7-7
SP001GBSTU133T01(2) 128Mx16 1Rank PC3-10600 | DDR3-1333 9-9-9
SP001GBSTU106Q01(2) 1GB (128Mx64) PC3-8500 DDR3-1066 7-7-7
SP001GBSTU133Q01(2) 64Mx16 2Ranks PC3-10600 | DDR3-1333 9-9-9
SP002GBSTU106V01(2) PC3-8500 DDR3-1066 7-7-7
SP002GBSTU133V01(2 2GB (256Mx64) PC3-10600 | DDR3-1333 9-9-9

2) 256Mx8 1Rank - - -
SP002GBSTU160V01(2) PC3-12800 | DDR3-1600 11-11-11
SP002GBSTU106S01(2) PC3-8500 DDR3-1066 7-7-7
SP002GBSTU133S01(2 2GB (256Mx64) PC3-10600 | DDR3-1333 9-9-9

2) 128Mx8 2Ranks
SP002GBSTU160S01(2) PC3-12800 | DDR3-1600 9-9-9
SP002GBSTU106T01(2) 2GB (256Mx64) PC3-8500 DDR3-1066 7-7-7
SP002GBSTU133T01(2) 128Mx16 2Ranks PC3-10600 | DDR3-1333 9-9-9
SP004GBSTU106V01(2) PC3-8500 DDR3-1066 7-7-7
SP004GBSTU133V01(2 4GB (512Mx64) PC3-10600 | DDR3-1333 9-9-9

2) 256Mx8 2Ranks - - -
SP004GBSTU160V01(2) PC3-12800 | DDR3-1600 11-11-11
SP004GBSTU133N01(2) 4GB (512Mx64) PC3-10600 | DDR3-1333 9-9-9
SP004GBSTU160N01(2) 512Mx8 1Rank PC3-12800 | DDR3-1600 11-11-11
SP008GBSTU133N01(2) 8GB (1Gx64) PC3-10600 | DDR3-1333 9-9-9
SP008GBSTU160N01(2) 512Mx8 2Ranks PC3-12800 | DDR3-1600 11-11-11
SP008GBSTU106V21(2) PC3-8500 DDR3-1066 7-7-7
SP008GBSTU133V21(2) 4GB x 2 Kit Package | PC3-10600 | DDR3-1333 9-9-9
SP008GBSTU160V21(2) PC3-12800 | DDR3-1600 11-11-11
SP016GBSTU133N21(2) _ PC3-10600 | DDR3-1333 9-9-9

8GB x 2 Kit Package

SP016GBSTU160N21(2) PC3-12800 | DDR3-1600 11-11-11
Note:

1. This document supports all STU Series DDR3 204Pin SODIMM products.

2. Some item was being EOL in this list, Please contact with our sales Dep.

3. All part numbers end with a double-digit code is for customize use only.
Example: SPO01GBSTU133S02-XX

Rev. 1.5a Nov. 2012
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204-Pin DDR3 SODIMM Front 204-Pin DDR3 SODIMM Back

Pin Symbol Pin | Symbol | Pin | Symbol | Pin Symbol Pin| Symbol Pin | Symbol | Pin Symbol Pin Symbol
1 VREFDQ | 53 DQ19 | 105 VDD 157 DQ42 2 VSS 54 VSS 106 VDD 158 DQ46
3 VSS 55 VSS 107 A10 159 DQ43 4 DQ4 56 DQ28 | 108 BA1 160 DQ47
5 DQO 57 DQ24 | 109 BAO 161 VSS 6 DQ5 58 DQ29 | 110 RAS# 162 VSS
7 DQ1 59 DQ25 | 111 VDD 163 DQ48 8 VSS 60 VSS 112 VDD 164 DQ52
9 VSS 61 VSS 113 WE# 165 DQ49 10 | DQSO# 62 | DQS3# | 114 SO0# 166 DQ53

11 DMO 63 DM3 115 | CAS# | 167 VSS 12 DQS0 64 DQS3 | 116 ODTO 168 VSS

13 VSS 65 VSS 117 VDD 169 DQS6# 14 VSS 66 VSS 118 VDD 170 DM6

15 DQ2 67 DQ26 | 119 A13 171 DQS6 16 DQ6 68 DQ30 | 120 ODT1 172 VSS

17 DQ3 69 DQ27 | 121 S1# 173 VSS 18 DQ7 70 DQ31 122 NC 174 DQ54

19 VSS 71 VSS 123 VDD 175 DQ50 20 VSS 72 VSS 124 VDD 176 DQ55

21 DQ8 73 CKEO | 125 NC 177 DQ51 22 DQ12 74 CKE1 126 | VREFCA | 178 VSS

23 DQ9 75 VDD 127 VSS 179 VSS 24 DQ13 76 VDD 128 SS 180 DQ60

25 VSS 77 NC 129 | DQ32 | 181 DQ56 26 VSS 78 NC 130 DQ36 182 DQ61

27 DQS1# 79 BA2 131 DQ33 | 183 DQ57 28 DM1 80 | NC/A14 | 132 DQ37 184 VSS

29 DQS1 81 VDD 133 VSS 185 VSS 30 | RESET# | 82 VDD 134 VSS 186 | DQST7#

31 VSS 83 A12 135 | DQS4# | 187 DM7 32 VSS 84 A11 136 DM4 188 DQS7

33 DQ10 85 A9 137 | DQS4 | 189 VSS 34 DQ14 86 A7 138 VSS 190 VSS

35 DQ11 87 VDD 139 VSS 191 DQ58 36 DQ15 88 VDD 140 DQ38 192 DQ62

37 VSS 89 A8 141 DQ34 | 193 DQ59 38 VSS 90 A6 142 DQ39 194 DQ63

39 DQ16 91 A5 143 | DQ35 | 195 VSS 40 DQ20 92 A4 144 VSS 196 VSS

41 DQ17 93 VDD 145 VSS 197 SA0 42 DQ21 94 VDD 146 DQ44 198 | EVENT#

43 VSS 95 A3 147 | DQ40 | 199 | VDDSPD 44 VSS 96 A2 148 DQ45 200 SDA

45 DQS2# 97 A1 149 | DQ41 | 201 SA1 46 DM2 98 A0 150 VSS 202 SCL

47 DQS2 99 VDD 151 VSS 203 VTT 48 VSS 100 VDD 152 | DQS5# | 204 VTT

49 VSS 101 CKO 153 DM5 - - 50 DQ22 102 CK1 154 DQS5 — —

51 DQ18 103 | CKO# | 155 VSS - - 52 DQ23 104 | CK1# | 156 VSS - —

Rev. 1.5a Nov. 2012
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Pin Description

Symbol Type Description
Address inputs: Provide the row address for ACTIVE commands and the column address
and auto precharge bit for READ/WRITE commands to select one location out of the memory
array in the respective bank. A10 is sampled during a PRECHARGE command to determine
AO-A15 Inout whether the PRECHARGE applies to one bank (A10 LOW) or all banks (A10 HIGH). If only
P one bank is to be precharged, the bank is selected by BA. A12 is sampled during READ and
WRITE commands to determine if burst chop (on-the-fly) will be performed. The address
inputs also provide the opcode during mode register command set. AO—A13 (128Mx8)
A0-A14 (256Mx8). AO—-A15 (512Mx8).
Bank address inputs: BAO, BA1 define to which device bank an ACTIVE, READ, WRITE, or
BAO-BA2 Input PRECHARGE command is being applied. BAO, BA1 define which mode register, including
MR, EMR, EMR(2), and EMR(3), is loaded during the LOAD MODE command.
CKO. CKO# Clock: CK and CK# are differential clock inputs. All address and control input signals are
CK1. CK1# Input sampled on the crossing of the positive edge of CK and negative edge of CK#. Output data
’ (DQs and DQS/DQSH#) is referenced to the crossings of CK and CK#.
Clock enable: CKE (registered HIGH) activates and CKE (registered LOW) deactivates
CKEO, CKE1 | Input | 55 0king circuitry on the DDR3 SDRAM.
Data input mask: DM is an input mask signal for write data. Input data is masked when DM is
DMO-DM7 Input sampled HIGH, along with that input data, during a write access. DM is sampled on both
edges of DQS. Although DM pins are input-only, the DM loading is designed to match that of
DQ and DQS7pins.
oDTO On-die termination: ODT (registered HIGH) enables termination resistance internal to the
ODT1 Input DDR3 SDRAM. When enabled, ODT is only applied to the following pins: DQ, DQS, DQS#
and DM. The ODT input will be ignored if disabled via the LOAD MODE command.
RAS#, CASH#, Inout Command inputs: RAS#, CAS#, and WE# (along with S#) define the command being
WE# P entered.
Inout Reset: RESET# is an active LOW CMOS input referenced to Vss. The RESET# input receiver
RESET# (LVCIR/IOS) is a CMOS input defined as a rail-to-rail signal with DC HIGH = 0.8 xVpp and DC LOW 0.2
*xVpp.
SO# S1# Input ghipdselect: S# enables (registered LOW) and disables (registered HIGH) the command
’ ecoder.
. Presence-detect address inputs: These pins are used to configure the SPD EEPROM
SA[2:0] Input address range.
scL Inout Serial clock for presence-detect: SCL is used to synchronize the presence-detect data
P transfer to and from the module.
DQO0-DQ63 1/0 Data input/output: Bidirectional data bus.
DQS0-DQS7 /0 Data strobe: Output with read data, input with write data for source synchronous operation.
DQS0#-DQS7# Edge-aligned with read data, center-aligned with write data.
SDA /0 Serial presence-detect data: SDA is a bidirectional pin used to transfer addresses and data
into and out of the SPD EEPROM on the module.
Vop Supply Power supply: 1.5V £0.075V. The component Vpp and Vppq are connected to the module
DD-
Vbpspp Supply | Temperature sensor/SPD EEPROM power supply: +3.0V to +3.6V.
VREECA Supply Reference voltage: Control, command, and address (Vpp/2).
VREFDQ Supply Reference voltage: DQ, DM (Vpp/2).
Vss Supply | Ground.
Vit Supply | Termination voltage: Used for control, command, and address (Vpp/2).
NC — No connect: These pins are not connected on the module.
NU — Not used: These pins are not used in specific module configuration/operations.

8 Rev. 1.5a Nov. 2012
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Environmental Requirements

Symbol Parameter Rating Units Note
TOPR Module Operating Temperature Range (ambient) 0to 55 °C 3
HOPR Operating Humidity (relative) 10 to 90 % 1

STG Storage Temperature (Plastic) -55 to 100 °C 1
STG Storage Humidity (without condensation) 510 95 % 1
BAR Barometric Pressure (operating & storage) 105 to 69 K Pascal 1,2

Note:

1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only and

device functional operation at or above the conditions indicated is not implied. Exposure to absolute maximum

rating conditions for extended periods may affect reliability.

2. Up to 9850 ft.

3. The component maximum case temperature shall not exceed the value specified in the component spec.

Absolute Maximum DC Ratings

3.V_andV
DD DDQ

conditions for extended periods may affect reliability.

must be within 300 mV of each other at all times; and VREF

Symbol Parameter Rating Units Note
oo Voltage on VDD pins relative to VSS 04V ~1975V \V; 1,3
55Q Voltage on VDDQ pins relative to VSS 04V ~1975V \Vi 1,3
VIN, VOUT Voltage on I/O pins relative to VSS -04V~1975V \Vj 1
STG Storage Temperature -55 to +100 °C 1,2
Note:

1. Stresses greater than those listed under “Absolute Maximum Ratings” may cause permanent damage to the
device. This is a stress rating only and functional operation of the device at these or any other conditions above

those indicated in the operational sections of this specification is not implied. Exposure to absolute maximum rating

2. Storage Temperature is the case surface temperature on the center/top side of the DRAM.
must be not greater

Rev. 1.5a Nov. 2012
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Operating temperature Conditions

Symbol Parameter Rating Units Note
T Normal Operating Temperature Range 0to 85 °C 1,2
OPER Extended Temperature Range (Optional) 85to 95 °C 1,3

Note:
1. Operating Temperature TOPER is the case surface temperature on the center / top side of the DRAM.
2. The Normal Temperature Range specifies the temperatures where all DRAM specifications will be
supported. During operation, the DRAM case temperature must be maintained between 0 to 85 °C under all
operating conditions
3. Some applications require operation of the DRAM in the Extended Temperature Range between 85 °C
and 95 °C case temperature. Full specifications are supported in this range, but the following additional
conditions apply:
a) Refresh commands must be doubled in frequency, therefore reducing the Refresh interval tREFI to
3.9 us. It is also possible to specify a component with 1X refresh (tREFI to 7.8ps) in the Extended
Temperature Range. Please refer to supplier data sheet and/or the DIMM SPD for option
availability.
b) If Self-Refresh operation is required in the Extended Temperature Range, then it is mandatory to
either use the Manual Self-Refresh mode with Extended Temperature Range capability (MR2 A6 =
Ob and MR2 A7 = 1b) or enable the optional Auto Self-Refresh mode(MR2 A6 = 1b and MR2 A7 =
0b). Please refer to the supplier data sheet and/or the DIMM SPD for Auto Self-Refresh option
availability, Extended Temperature Range support and tREFI requirements in the Extended

Temperature Range.

DC Electrical Characteristics and Operating Conditions

Symbol Parameter Min Typ Max Units Notes
VDD Supply Voltage 1.425 1.5 1.575 Vv 1,2
bDQ Output Supply Voltage 1.425 1.5 1.575 \ 1,2
Note:

1. Under all conditions V___must be less than or equal to V
DDQ DD

2.V__ tracks with V__. AC parameters are measured withV__and V___tied together.
DDQ DD DD DDQ

10 Rev. 1.5a Nov. 2012
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Symbol SN DDR3-1066 DDR3-1333 Units Note
Min. Max. Min. Max.
VIH.CA(DC) |DC Input Logic High Vref + 0.100 VDD Vref + 0.100 VDD \ 1
VIL.CA(DC) |DC Input Logic Low VSS Vref - 0.100 VSS Vref - 0.100 \% 1
VIH.CA(AC) |AC Input Logic High Vref + 0.175 Note 2 Vref + 0.175 Note 2 V 1,2
VIL.CA(AC) |AC Input Logic Low Note 2 Vref - 0.175 Note 2 Vref - 0.175 Vv 1,2
VIH.CA(AC150) |AC Input Logic High - - Vref + 0.15 Note 2 \Y 1,2
VIL.CA(AC150) |AC Input Logic Low - - Note 2 Vref - 0.15 \Y 1,2
VRefCA(DC) Referenca Voltage 0.49 x VDD | 0.51 x VDD | 0.49 x VDD | 0.51 x VDD \Y% 3,4
for ADD, CMD Inputs
Note:
1. For input only pins except . Vref = VrefCA(DC).
2. See “Overshoot and Undershoot Specifications” in the device datasheet.
3. The ac peak noise on VRef may not allow VRef to deviate from VRefDQ(DC) by more than +/-1% VDD (for reference:
approx. +/- 15 mV).
4. For reference: approx. VDD/2 +/- 15 mV.

Single-Ended AC and DC Input Levels for DQ and DM

DDR3-1066 DDR3-1333
Symbol Parameter Units Note
Min. Max. Min. Max.
VIH.DQ(DC) |DC Input Logic High Vref + 0.100 VDD Vref + 0.100 VDD V 1
VIL.DQ(DC) |DC Input Logic Low VSS Vref-0.100 VSS Vref - 0.100 Y 1
VIH.DQ(AC) |AC Input Logic High Vref + 0.175 Note 2 Vref + 0.15 Note 2 \% 1,2,5
VIL.DQ(AC) |AC Input Logic Low Note 2 Vref - 0.175 Note 2 Vref - 0.15 \% 1,2,5
Reference Voltage
VRefDQ(DC) 0.49x VDD | 0.51 xVDD | 0.49 x VDD | 0.51 x VDD \Y, 3,4
for DQ, DM Inputs

Note: 1. For input only pins except. Vref = VrefDQ(DC).

2. See “Overshoot and Undershoot Specifications” in the device datasheet.

3. The ac peak noise on VRef may not allow VRef to deviate from VRefDQ(DC) by more than +/-1% VDD (for reference:
approx. +/- 15 mV).

4. For reference: approx. VDD/2 +/- 15 mV.

5. Single-ended swing requirement for DQS, DQS# is 350 mV (peak to peak). Differential swing requirement for DQS -
DQS# is 700 mV(peak to peak).

11 Rev. 1.5a Nov. 2012
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Block Diagram(x8 1Rank)

S0#

DQso# Wh
DQso W

DM C5¢ DOQS DOSe

588888888
=

DOs1# AN
Dgs1
DM1

=]
=

Cs# DQS DQ5#

3838888838
[=
o

DM CS# DQSDQs#

uz2

588388888

DQS3#
DQs3
DM3 —W—m |

DQ28 —AN DM CS& DQSDQ5#
DQ25 — N\
D026 — N
DQ27 —A
DQ28 — A
DQ29 —AM]
DQ30 —
DQ31 — A\

USS

T

5388388888
&

:

BA[2:0] —————=BA[2:0]: DDR3 SDRAM

A[14/13:0] — A[14/13:0]: DDR3 SDRAM

RAS# ——= RAS#: DDR3 SDRAM
CAS# —— CAS#: DDR3 SDRAM
WE# WE#: DDR3 SDRAM
CKEQ — = CKEO: DDR3 SDRAM
ODT0 ———— ODT0: DDR3 SDRAM
RESET# ————— RESET#: DDR3 SDRAM

DQsa#

588888888
&

DM CS# DQS DQ5#

588888338
S

DM C5# DQ5 DQ5#

588888888
g

DM Cs# DQS DQS#

Vooseo

V'I'f
Vrerca

Vrerpo

388388888

DM C5# DQS DQS#

=
o

1H

sl
|

HH

u10

SCL—» SPD EEPROM |, .spa
AD A1 A2

1 ] T
SAO SAT Vg

Ko
cKow :T-T | > DDR3 SDRAM x8

- S
CKi#

Clock, control, command, and address line terminations:

DDR3
SDRAM

CKEO, A[14/13:0),

RASH, CASH, WEF, !—J—W Vir
508, ODTO, BA[2:0]
DDR3

SDRAM
K |

CK# ! ﬁj”‘“‘“’

Temperature sensor/SPD EEPROM
DDR3 SDRAM
DDR3 SDRAM
DDR3 SDRAM

DDR3 SDRAM
DDR3 SDRAM

Note: The ZQ ball on each DDR3 component is connected to an external 240Q resistor that is tied to

ground. It is used for the calibration of the component’s ODT and output driver.
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Block Diagram(x16 1Rank)

S0# l

DQSO# ————— A UDQSH# pasar — ] LDQsk  ©F
DQS0 ———N\~— UDQS DQs4 —— N\ LDQS
DM0 ——A\~ UDM DM4 —— v LDM
DQo —W\— DQ DQ32 -\ DQ
DbDQ1 -\ DQ DQ33 -\ DQ
DQ2 -~ DQ DQ34 -\ DQ
D@3 —M DQ DQ35 -\ DQ
DQ4 —AM DQ D36 — A~ DQ
DQ5 — AN DQ DQ37 — A~ DQ
DQ6 —A DQ DQ38 —AM DQ
DQ7 —a— DQ u1 DQ39 —p\~— DQ
DQS1# ————— W LDQS# DQS58 ——— W\ UDQS#
DQs1 ——A\" LDQS DQss —————— A\ UDQS
DM ————— A\ LDM DM5 —— A\~ UDM
DQs —A~ DQ DQ40 —AN— DQ
DQ9 —AWM— DQ DO41 —A— DQ
DQ10—W\— DQ DQ42 -\ DQ
DQ11 —A DQ DQ43 — A\ DQ
DQ12 —A~ DQ DQ44 —pr— DQ
DQ13 — AN DO DQ45 — A DQ
DQ14 —A~ DQ DQ46 —AM| DQ
DQ15 —AM DQ DQ47 — A DQ
WV ZQ —N-2Q
Vi Vis
| |
pas2 — anJupgse O DQS6s ————AA{LDQSE "
DQ52 ———— A UDQS DQs6 ————A{LDQS
M2 —— A\ —{UDM DM ——————— A\ —{LDM
DQ16 -V DQ DQ4g —N—DQ
DpQ17 =AM DQ DQ49 —A—DQ
DQ18 —AM—DQ DQ50 — A DQ
DQ19 N DQ DQ51 —A—~DQ
DQ20 - N DQ DQ52 - A~ DQ
DQ21 — M DQ DQ53 —ADQ
DQ22 —A{DQ DQ54 —AMDQ
D023 —\{DpQ U2 DQ55 —A—{DQ U4
DQS3# — ANV —{LDQS# DQS7T# ———— N —{UDQ5#
DQs3 —WLDQS DQsS7 — AW UDQS
DM3 ——A~—{LDM DM7 ———ANUDM
DQ24 —- N DO DQ56 —N—DQ
DQ25 — A4 DO DQ57 — A DQ
DQ26 —AMDQ DQ58 —AA{DQ
DQ27 —-AMDQ DQ59 — A~ DQ
DQ28 — N DOQ D60 — A —DQ
DQ29 - DQ DQ61 — AN DQ
DQ30 — A~ DQ DQ62 —A~—DQ
DO31 A~ DO DQ63 — A~ DQ
—\—Z2Q —\—2Q
V“ V“
BA[2:0] —— BA([2:0]: DDR3 SDRAM us Ko
A[13:0] —— A[13:0}: DDR3 SDRAM CKO# I > DDR3 SDRAM x4
RAS# —— RAS#: DDR3 SDRAM
CAS# ——————— CAS#: DDR3 SDRAM SCL—=| SPDEEPROM  la—uspA K ————
WE# ———— WE#: DDR3 SDRAM A0 A1 A2 cKie
; T 1
CKEQ —————— CKEO: DDR3 SDRAM s»’ko SA1 V,
ODT0 =————— ODT0: DDR3 SDRAM
RESET# ————= RESET#: DDR3 SDRAM
Voowo T SPD EEPROM
Clock, control, command, and address line terminations: v -
o0 + DDR32 SDRAM
DDR3 v % :E :['- _
CKEO, A[13:0], SDRAM ™ Control, command, and address termination
RASH, CAS#, WEW, : Wh Vn Vasea DDR3 SDRAM
0ODTO0, BA[2:0], SO#
DDR3 Viroa + DDR3 SDRAM
SFRAT' Vi o DDR3 SDRAM
EE: l w FVeo

Note: The ZQ ball on each DDR3 component is connected to an external 240Q resistor that is tied to

ground. It is used for the calibration of the component’s ODT and output driver.
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Block Diagram(x8 2Ranks)

S1#

So#

DQSOF ——w~

DQso —w~

I

DMO ——~ t

DM
[e]
DG
Da
Do
[+]s]
Do
[ s]
Do
10

Dao
oo
Da2
Da3
D04
Das
Da6
Da7

Vs — A0

33553553

Cs¢ DO DOSe

ul

[TTTITTT

8BB8BB8E

DM CSe

u1e

DO Dase

DOS1e ——W

DAS1T —W

1

DM1 ——a 1

DM
Da
DO
[0 ]e]
DO
Do
Da
DO
DO
0

DOB — A
Dan —A—
DA10—A—
DA =AM
D2 —
DO 3 — A
DO14 — AN
D15 —pr

Vss—W—

Cs¢ DO DOS

u7

[TITTTTI

88BBBEEE

DQ528 ——N™

DQs2 —w~
DM2 ——W~ 1

DM

Do
[]s]
DQ
Da
(2]}
DO
Do
Da
0

DO16 — A
DATT — A
DO18—N—
DA — A\
DQ20 — A\
DO21 — A
DQ22 =N
DQ23 — AN

Vss—A—

Cs¢+ DO DOS¢

uz

[TITTTTI

8BE88BEBE

DM CS#

u1s

DO DOS#

DQ53F —-

DQS3 —w~
DM3 ——a

|

T

DM

Da
[e]
[#]e]
Da
DQ
DQ
(8]
DQ
0

D024 — N
D025 — A
D026 —N—
D027 —A]
DQ28
D028 — M
DO30— AN
D031 —pn

Vs —

Cs+ DO DOSe

u19

[11]

[1]

88888888

ue

R

Vss

DQS4# ——A~

DQ54 ——wW
DM4 ——

I

1 1

DQ32 — A —
DQ3IF — A
DQ34 — A
DQ3I5 — A —]
DQ3I6 —pr
DO3T =AM
DQ3I8 — AN
DQ39 — A

Vs —Ar—

DM CS¢ DO DOS4

(SL:]

88888888

[T

oM

BBBBEBES8

cs¢ DO

(SR }:]

20

DQS5# ——N~

AP
WV

Dass
DM5 ——n

i

1 |

DO40 — A
DO41 — AP
DQ42 —N—
D043 — AN
DQ4d —pr
D45 — A
DOME — AN
DQ4T —

Vs —A

DM CS¢ DO DOSe

w2

5BBE8BE88

[TIT1T]]

oM

8BB8BBEE

Cs+ DO DO

us

0

DQs6# —AW

DQse ——W~
DME ——A

|

1 1

DO48 — A
DO — A
D50 —N—
D51 — A
D52 — A
D53 — AN
DOS4 — A
DQSS — A

Vs —AM—

DM CS4 DO DOS#

u17

SBEBEBEBE

[T

DM

888BBBEB

s+ DO

u10

0

DQST# ——~

Das7
DM? ——an

WY

|

1 1

DQ56 —N—
DA5T —AM
DQSE —N—
DQ5I — N
DGO — A
DOGT — A
DQ62 —A]
DO63 — A

Vss—A—

DM CS¢ DO DOSe

588888888
S

[TITTIT]

oM

828BBBE8

Cs# DO DO

ue

20

Rank 0 = U1, U2, U7, U9, U1, U2, 17, 19
Rank 1 = U5, U6, U8, U10, U15, U16, U18, U20

BA[2:0] —— BA|2.0]: DDR3 SDRAM
A[13:0) =" A[13:0}: DDR3 SDRAM
RAS# —* RAS#: DDR3 SDRAM
CAS# —" CAS# DDR3 SDRAM
WE# ——= \WE#: DDR3 SDRAM

CKEQD —* CKEOQ: Rank 0

CKE1 == CKE1: Rank 1

0070 == 0DT0: Rank 0

ODT1 ——= ODT1: Rank 1
RESET# ——————= RST#: DDR3 SDRAM

Clock, control, command, and address line terminations:

DDR3

CKE[1:0). A[13:0]. SDRAM
RAS#, CASH, WE#,
ODT([1:0]. BA[2:0].

s#(1:0] DDR3

SDRAM

J

ke 1

\‘N:I‘l |— Voo

U3
CKo
scL—e| SPD EEPROM [a—eson %Dmg
AD A1 AZ ci“?"‘"“
Tailg
Voosen qu
Voo ———— DDR3 SDRAM
"4 PO T R O
VieerCA DDR3 SDRAM
Vee0Q T DDR3 SDRAM
Vss T DDR3 SDRAM

Vss

Temperature sensor/SPD EEPROM

Control, command, and address termination

Note: The ZQ ball on each DDR3 component is connected to an external 240Q resistor that is tied to
ground. It is used for the calibration of the component’s ODT and output driver.

14

Rev. 1.5a Nov. 2012



S plicon DDR3 SODIMM
& = = i Product Datasheet

Block Diagram(x16 2Ranks)

S1#
So#
Cs# Cs# Cs# cs#
DQSO ——pn DS DQS DQS4 ———— AN DQS DQS
DQS0# ———n— DQ5# DQs# DQS4# ———\—{ DQSH DQs#
DMO ———pn—{ DM DM DM4 ——— A —{ DM DM
DQO —A— DQ DQ DQ32 —-M— DQ DQ
0Q1 —A— DQ [ple} DGQ33 — M DQ [ole}
DQ2 — A DQ DQ DQ34 —A—{ DQ DQ
Dg3 —A— DQ DQ DO3s —A— DQ DQ
DQ4 — A DQ [2]e] DQ36 —pr— DQ DQ
DQ5 —A— DQ DQ DQ37 — A DQ DQ
DQ6 — A DQ DQ DQ38 — | DQ DQ
DQ7 —A— DQ U1 DQ us DQ39 — A DQ VE] DQ u7
DQS1— pn | DQS DQs DQS5 — A~ DQS DQs
DQS1# — A DQS# DQS# DQS5# — ar—{ DQS# DQs#
DM1— pndDm oM DM5 s dDMm DM
DQs —A— DQ DQ DQ4o —A— DQ DQ
DQ9 —A—{DQ DQ DQ41 —A{ DQ 0Q
DQ10 —pr DO DQ DQ42 — A DQ DQ
DQ11 —A— DQ DQ DQ4a3 —pn DQ DQ
DQ12 — A DQ DQ DQ44 —pr— DQ DQ
DQ13 —p— DQ bQ DQ45 —pn— DQ [ole]
DQ14 —pn— DQ DQ DQ46 —pr— DQ DQ
DQ15 —p~— DQ DQ DQ47 —p~{ DQ DQ
20 70 z0 20
L Lmvigg v Lavg
cs# cs# cs# cs#
DQS2 ———DQsS Das DQS6 ————\— DQS DQs
DQs2# — | DQS# DQs# DQS6# ———— N —{ DQS# DQS#
DM2 ——— DM DM DM& ————p— DM DM
DQ16 — A\ DQ DQ DQ4s — M DQ DQ
DQ17 —A— DQ DQ DQ49 —A— DQ DQ
DQ18 — A DQ DQ DQ50 —A DQ DQ
DQ19 —pa— DQ DQ Dos1 —a— DQ DQ
DQ20 — A DQ DQ DpQs2 —an DQ DQ
DQ21 — A DQ gQ DQ53 —AM gQ DbQ
DQ22 —pn{ DQ Q DQ54 —pa—{ DQ DQ
DQ23 —\ DQ u2 DQ U8 DQ55 —p— DQ ua DQ ue
DQS3 ——an DQS DQs DQS7 — A DOS Das
DQS3# ———— N DQSH DQs# DQS7# ——— A\ DOSH DQs#
DM3—— DM DM DM7 ——— p—{ DM DM
DQ24 —A{ DQ DQ DQ56 —A DQ DQ
DQ25 —A~ DQ DQ DQ57 —A— DQ DQ
DQ26 —N—| DQ DQ DQss —ar— DQ bQ
DQ27 — N DQ DQ DQs9 —pn— DQ DQ
DQ28 —p—{ DQ DQ DQB0 — A DQ DQ
DQ29 —pn— DQ bQ D61 —pn— DO bQ
DQ30 —par— DO DQ DQ62 —pn— DQ DQ
DQ31 —pr— DQ DQ D63 —p— DQ DQ
79 29 0 70
Lo LV v Lamvgg
Rank0 = U1-U4
BA[2:0] BA[2:0]: DDR3 SDRAM Rank1 = UB-U9

cKo hadin
A[13/12:0) — A[13/12:0]: DDR3 SDRAM cxn-%b an

RAS# —= RAS#: DDR3 SDRAM

CAS§ —= CAS#: DDR3 SDRAM u1o cif;qbﬁanki
WE# ———= WE#: DDR3 SDRAM Temperature
CKEQ ——* CKEO: RankD SCL—w sensor/ |, _spa
CKEl ——— CKE1: Rank1 E\;BTPI?QEEPEPI\-:Z
0DT0 ————= ODTO: Rank0 =
ODT1 ——————= ODT1: Ranki SAD SA1 l
RESET# ——————= RESET# DDR3 SDRAM EVENT# Vg
Clock, command, control, and address line terminations: Vooseo T SPD EEPROM
DDR3 Voo T T ~ DDR3 SDRAM
CKE[1:0], A[13/12:0], SDRAM ve T T T
RAS#H, CASH, WEF, " ™ DDR3 SDRAM
oDT([1:0], BA[2:0] ™ ¥
5[1:0] REFCA DDR3 SDRAM
DDR3
SDRAM Vrerog Tt DDR3 SDRAM
1 DDR3 SDRAM

i) o E—vn L2
Note: The ZQ ball on each DDR3 component is connected to an external 240Q) resistor that is tied to
ground. It is used for the calibration of the component’s ODT and output driver.
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DDR3 SODIMM
Product Datasheet

S

Simplified Mechanical Drawing(x8 1Rank)

. 3.8 (0.15)
Front view MAX
67.75 (2.667)
‘ 67.45 (2.656) ‘ —" ‘-—
2.0(0.079) R
(2X)
D G
U1 U2 u3 u4 30.15 (1.187) N
1.8 (0.071) 30.15 (1.187)
(2X) 29.85 (1.175)
20.0 (0.787)
} TYP
1 ®
6.0 (0.236)
TYP —-I I -
* \ - 1?2‘0'5;9) 04_5.}'(‘3@) 0 6({‘1‘024) \__pi 1.10.043)
2.0(0.079) —| |- ——Fin1 T vp e e Pin 203 0.9 (0.035)
TYP
63.6 (2.504)
TYP
Back view
) U6 u7 us U9 C
e o4
255 0.1) jnn-nn_mu-m_mm-mﬂ 40 0.157)
TYP ! I TYP
\ <—3.0(0.12) \
Pin 204 TYP Pin 2
39.0 (1.535) —————={ | |=— 21.0(0.827) —
TYP TYP
~——24.8(0.976)—
TYP

Note: 1. All dimensions are in millimeters (inches); MAX/MIN or typical (TYP) where noted.
Note: 2. The dimensional diagram is for reference only.
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DDR3 SODIMM
Product Datasheet

Simplified Mechanical Drawing(x16 1Rank)

. 2.45 (0.096)
Front view MAX
67.75 (2.667)
| 67.45 (2.656) —"*I |*—
2.0 (0.079)R
(2X) |
» G |
30.15 (1.187) i
1.8 (0.071) u1 u2 u3 ua 30.15 A1:187)
%) _ 29.85(1.175) |
20.0 (0.787) |
* TYP
6.0 (0.236) _CV) (P
TYP 1l
} \ ; =] |— —fl— —=||-— \ : 1.1(0.043)
Pin 1 1.0(0.039)  0.45(0.018)  0.60(0.024) Pin 203 0.9(0.035)
g e TYP TYP TYP o

| 63.60 (2.504)
TYP

Back view

No components this side of module

®

O] 4

TYP
-—3.0(0.12)
TP

\— Pin 204

39.0 (1.535) ———
TYP TYP

TYP

|
255 (0.10) | I | S
i =)

~— 21.0(0.827) —*

-—24.8(0.976)—=

4.0 (0.157)
AR

\

I Pin2

Note: 1. All dimensions are in millimeters (inches); MAX/MIN or typical (TYP) where noted.

Note: 2. The dimensional diagram is for reference only.

17

Rev. 1.5a Nov. 2012



S

DDR3 SODIMM
Product Datasheet

Simplified Mechanical Drawing(x8 2Ranks)

. 3.8 (0.15)
Front view MAX
67.75 (2.667)
67.45 (2.656) _-.‘ ‘_._
2.0 (0.079) R
(2X) U1 U2 us Us
*) € L
30.15 (1.187) H
1.8 (0.071) 29.85 (1.175) M
(2X)
U7 us [VE] u10 20.0 (0.787)
} TYP
6.0 (0.236)
TYP o LI -
f EL‘@) OI;(U.)‘OTB) 0.60 (|c|a 024) 1.1(0.043)
2.0 (0.079) —=| |=— VP CTYP TTyP 0.9 (0.035)
TYP .
Pin 1 ;
n 63.6 (2.504) Pin 203
TYP
Back view
U1 Uiz u1s [VA[)
™ -
Ny
U17 [VAE:) u19 uz20
P @] i
2,55 (0.1) ]ﬂlﬂﬂlﬂlﬂﬂlﬂﬂﬂllﬂﬂlﬂﬂlﬂlﬂﬂﬂlﬂlﬂﬂlﬂﬂlﬂﬂﬂﬂﬂﬂlﬂﬂﬂﬂlﬂﬂlﬂﬂlﬂﬂﬂlm 4'°T‘§’,‘F‘.57’
TYP }
f LPin 204 —={ | [*3.0(0.12) L bin 2
TYP
< 39.0(1.535) |1 21.0 (0.827) —=
TYP TYP
l———24.8 (0.976)——=
TYP

Note 1: All dimensions are in millimeters (inches); MAX/MIN or typical (TYP) where noted.
Note 2: The dimensional diagram is for reference only.
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DDR3 SODIMM

Product Datasheet

Simplified Mechanical Drawing(x16 2Ranks)

Front view 3.80 (0.150)
MAX
67.75 (2.667)
‘ 67.45 (2.656) ‘ ——| |-—
2.0 (0.079) R
(2%) |
D G
30.15 (1.187) i
1 4
1.80 (u.a(:;% u u2 Ha u 39.85 (1.175)
20.0 (0.787)
! TYP
o "
6.0 (0.236)
TYP R AR R A I | e
f ;J’(!Jlga_g) 0:;‘('('}“‘(;8) 0.60 ([tl 024) 1:1040.543),
z_nﬂ(r(\)(_g?g)_.. -— ‘TY.P ' TYI.’ ' 'I‘YI.’ 0.90 (0.035)
Pin 1 "
| n 63.60 (2.504) | ihetia
TYP
Back view
Ue u7z us ua9
uto
| O] O
2.55 (0.10) _:Illﬂllllllllﬂlllllllllllllllllllﬂllllllllll_[ _4‘°$3f';57’
TYP ¥ N
Pin 204 -—30(012) 155 v,
~———39.0(1.535) ———=] | |[=— 21.0 (0 827) —»
TYP
~——24.8(0.976)—~

TYP

Note 1: All dimensions are in millimeters (inches); MAX/MIN or typical (TYP) where noted.
Note 2: The dimensional diagram is for reference only.
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