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RESTRICTIONS OF DATASHEET USE

® This document is proprietary, confidential and intended solely for the recipient. No part of this
document may be disclosed in any manner to a third party or reproduced without the prior written
consent of Silicon Power. No implied, by estoppel or otherwise, to any intellectual property rights
is granted by this document.

® Except as provided in any term and conditions, and/or any agreements in written by Silicon
Power , Silicon Power assumes no responsibility whatever, including but not limited to, indirect,
consequential, special, punitive, incidental damages, loss, loss of profits, loss of opportunities,
business interruption and data. Silicon Power disclaims any express or implies warranty and
conditions related to sale, use of product, or information, including warranty or conditions of
merchantability, fitness for a particular purpose, accuracy of information or non-infringement.

® Moreover, Silicon Power may reserve the right to make change to the information of this
document at any time without notice.
© 2017 Silicon Power Computer & Communications Inc.. All rights reserved.
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Revision History

Revision No. Date Remarks
1.0 2017/12 First release
1.1 2018/8 Add LFE Series
12 2019/10 Add LFU & LFE Series products,

Add wide temp LFV & LFF Series products,
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Description

The Silicon Power Computer & Communications industrial LFU series products are 288-Pin
Double Data Rate 4 (DDR4) Synchronous DRAM Unbuffered Dual In-Line Memory Module (UDIMM),
organized as a one rank 256Mx64, 512Mx64, 1024Mx64, high-speed memory array or two ranks
2048Mx64, high-speed memory array, The module uses four 256Mx16(2GB), 512Mx16(4GB), eight
1Gx8(8GB), sixteen 1Gx8(16GB) DDR4 SDRAMs in BGA packages.

The Silicon Power Computer & Communications industrial LFV series products are 288-Pin
Double Data Rate 4 (DDR4) Synchronous DRAM wide temp Unbuffered Dual In-Line Memory Module
(UDIMM), organized as a one rank 512Mx64, 1024Mx64, high-speed memory array or two ranks
2048Mx64, high-speed memory array, The module uses eight 512Mx8(4GB), 1Gx8(8GB), sixteen
1Gx8(16GB) DDR4 SDRAMSs in BGA packages.

The Silicon Power Computer & Communications industrial LFE series products are 288-Pin
Double Data Rate 4 (DDR4) Synchronous DRAM Unbuffered Dual In-Line Memory Module with ECC
(ECC UDIMM), organized as a one rank 512Mx72, 1024Mx72, high-speed memory array or two ranks
2048Mx72, high-speed memory array, The module uses nine 512Mx8(4GB)1Gx8(8GB), eighteen
1Gx8(16GB) DDR4 SDRAMSs in BGA packages.

The Silicon Power Computer & Communications industrial LFF series products are 288-Pin
Double Data Rate 4 (DDR4) Synchronous DRAM wide temp Unbuffered Dual In-Line Memory Module
with ECC (ECC UDIMM), organized as a one rank 512Mx72, 1024Mx72, high-speed memory array or
two ranks 2048Mx72, high-speed memory array, The module uses nine 512Mx8(4GB)1Gx8(8GB),
eighteen 1Gx8(16GB) DDR4 SDRAMs in BGA packages.

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

DDR4 SDRAM DIMM provide a high-performance, flexible 8-byte interface in a 5.25” long
space-saving footprint.

The DIMM is intended for use in applications operating of 1200MHz clock speeds and achieves
high-speed data transfer rates of 2400Mbps. Prior to any access operation, the device CAS latency
and burst/length/operation type must be programmed into the DIMM by address inputs A0-A15(1Gx8)
and /0O inputs BAO, BA1, BGO, BG1 using the mode register set cycle.

The DIMM uses serial presence-detect implemented via a serial EEPROM using a standard 1IC
protocol.
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Features

* DDR4 functionality and operations supported as defined in the component data sheet
+ 288pin, unbuffered dual in-line memory module (UDIMM)
* Fast data transfer rates:
DDR4-2400(PC4-19200)
DDR4-2666(PC4-21300)

* Single or Dual rank
* LFU Series UDIMM

2GB(256M x64), 4GB(512M x64), 8GB (1Giga x64),16GB(2Giga x64)
* LFV Series wide temp UDIMM

4GB(512M x64), 8GB (1Giga x64),16GB(2Giga x64)
* LFE Series ECC UDIMM

4GB(512M x72), 8GB (1Giga x72),16GB(2Giga x72)
* LFF Series wide temp ECC UDIMM

4GB(512M x72), 8GB (1Giga x72),16GB(2Giga x72)
* Vpp = Vppq = 1.2V £0.06V
* Vppspp = 1.7V to 3.6V
* Vpp = 2.5V(DRAM Activating Power Supply)
* 16 internal banks; 4 groups of 4 banks each
* Nominal and dynamic on-die termination (ODT) for data, strobe, and mask signals
» Low-power auto self refresh (LPASR)
* Data bus inversion (DBI) for data bus
* Fixed burst chop (BC) of 4 and burst length (BL) of 8 via the mode register set (MRS)
* Fly-by topology
* Terminated control, command, and address bus
* This product is in compliance with the RoHS directive
* Integrated serial presence-detect (SPD) EEPROM

» Gold edge contacts
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DDR4 Industrial UDIMM LFU Series Module Specification
Module D it Timi
Part Number oaule TenSIY | B andwidth| Data Rate Iming _ | Operator
& Configuration tCL-tRCD-tRP | Voltage
SPOO2GILFU266WND | o0 (OOMXC4) 1o o obss | DDR4-2400 |  17-17-17 1.2V
256Mx16 1Rank | < ; o '
SPOO4GILFU240NHO 4GB (512Mx64) 19.2GB/ DDR4-2400 17-17-17 1.2V
512Mx8 1Rank | <o ; o '
SPOO4GILFU240CS0O 4GB (512Mx64) 19.2GB/s | DDR4-2400 17-17-17 1.2V
512Mx16 1Rank ' '
8GB (1Gx64
SPOOBGILFU240BS0O (16x64) 19.2GB/s | DDR4-2400 17-17-17 1.2V
1Gx8 1Rank
8GB (1Gx64
SPOOBGILFU266BHO (16x64) 21.3GB/s | DDR4-2666 19-19-19 1.2V
1Gx8 1Rank
16GB (2Gx64)
SPO16GILFU240BS0O 19.2GB/s | DDR4-2400 17-17-17 1.2V
1Gx8 2Ranks
8GB (1Gx64)
SPO16GILFU266BHO 21.3GB/s | DDR4-2666 19-19-19 1.2V
1Gx8 1Rank
DDR4 Industrial wide temp UDIMM LFV Module Specification
Module Density : Timing Operator | Operating
Part Number Bandwidth | Data Rate
& Configuration tCL-tRCD-tRP| Voltage |Temperature
4GB (512Mx64)
SPOO4AGILFV240NHO 19.2GB/s |DDR4-2400| 17-17-17 1.2V -40~85
512Mx8 1Rank
8GB (1Gx64)
SPOOSGILFV266BHO 21.3GB/s |DDR4-2666| 19-19-19 1.2V -40~85
1Gx8 1Rank
8GB (1Gx64)
SPO16GILFV266BHO 21.3GB/s |DDR4-2666 | 19-19-19 1.2V -40~85
1Gx8 2Ranks
7 Rev. 1.2 Oct. 2019
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DDR4 Industrial ECC-UDIMM LFE Series Module Specification

Module Density | Bandwidt Timing Operator
Part Number . ) Data Rate
& Configuration h tCL-tRCD-tRP | Voltage
4GB (512Mx72)
SPOOAGILFE240NHO 19.2GB/s | DDR4-2400 17-17-17 1.2V

512Mx8 1Rank

SPOO4AGILFE240NSO 4GB (512Mx72) 19.2GB/s | DDR4-2400 17-17-17 1.2V
512Mx8 1Rank ' '

8GB (1Gx72)

SPOO8GILFU240BSO 19.2GB/s | DDR4-2400 17-17-17 1.2V
1Gx8 1Rank
8GB (1Gx72)

SPOO8GILFE266BHO 21.3GB/s | DDR4-2666 19-19-19 1.2V
1Gx8 1Rank
16GB (2Gx72)

SPO16GILFU240BS0O 19.2GB/s | DDR4-2400 17-17-17 1.2V
1Gx8 2Ranks
16GB (2Gx72)

SPO16GILFE266BHO 21.3GB/s | DDR4-2666 19-19-19 1.2V

1Gx8 2Ranks

DDR4 Industrial wide temp UDIMM LFF Module Specification

Module Density Timing Operator | Operating
Part Number Bandwidth | Data Rate
& Configuration tCL-tRCD-tRP| Voltage |Temperature
4GB
SPOOAGILFF240NHO| (512Mx72) 19.2GB/s |DDR4-2400| 17-17-17 1.2V -40~85
512Mx8 1Rank
8GB (1Gx72)
SPOO8GILFF266BHO 21.3GB/s |DDR4-2666| 19-19-19 1.2V -40~85
1Gx8 1Rank
16GB (2Gx72)
SPO16GILFE266BHO 21.3GB/s |DDR4-2666| 19-19-19 1.2V -40~85

1Gx8 2Ranks

Note:

1. This document supports all industrial LFx Series DDR4 288Pin UDIMM products.

2. Some items were 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: SPOO8GILFU240BSOXX

8 Rev. 1.2 Oct. 2019
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Pin Assignments

288-Pin UDIMM Front 288-Pin UDIMM Back
Pin | Symbol |Pin| Symbol Pin Symbol Pin | Symbol Pin | Symbol | Pin Symbol Pin | Symbol | Pin Symbol
1 NC 37 VSS 73 VDD 109 VSS 145 NC 181 DQ29 217 VDD 253 DQ41
DM5_n/
2 VSS 38 DQ24 74 CKO_t 110 | DBI5_n, 146 | VREFCA | 182 VSS 218 | CK1_t | 254 VSS
NC
3 DQ4 39 VSS 75 CKO_c 111 NC 147 VSS 183 DQ25 219 | CK1_c |255| DQS5_c
DM3_n/
4 VSS 40 | DBI3_n, 76 VDD 112 VSS 148 DQ5 184 VSS 220 VDD 256 | DQS5_t
NC
5 DQO 41 NC 77 VTT 113 | DQ46 149 VSS 185 | DQS3 c |221 VTT 257 VSS
6 VSS 42 VSS 78 |EVENT_n/NF| 114 VSS 150 DQ1 186 | DQS3_t |222 | PARITY | 258 DQ47
DMO_n/
7 DBIO_n, | 43 DQ30 79 A0 115 | DQ42 151 VSS 187 VSS 223 VDD 259 VSS
NC
8 NC 44 VSS 80 VDD 116 VSS 152 | DQSO_c | 188 DQ31 224 BA1 260 DQ43
9 VSS 45 DQ26 81 BAO 117 | DQ52 153 | DQSO_t | 189 VSS 225 | A10_AP | 261 VSS
10 DQ6 46 VSS 82 Rﬁ?gn/ 118 VSS 154 VSS 190 DQ27 226 VDD 262 DQ53
11 VSS 47 NC 83 VDD 119 | DQ48 155 DQ7 191 VSS 227 NC 263 VSS
12 DQ2 48 VSS 84 CS0_n 120 VSS 156 VSS 192 NC 228 V\ﬁzn/ 264 DQ49
DM6_n/
8 VSS 49 NC 85 VDD 121 | DBI6_n, 157 DQ3 193 VSS 229 VDD 265 VSS
NC
CAS_n/
14 DQ12 50 VSS 86 A5 122 NC 158 VSS 194 NC 230 NC 266 | DQS6_c
DM8_n/
15 VSS 51 DBI8_n, 87 ODTO 123 VSS 159 | DQ13 | 195 VSS 231 VDD 267 | DQS6_t
NC
16 DQ8 52 NC 88 VDD 124 | DQ54 160 VSS 196 | DQS8_c | 232 A13 268 VSS
17 VSS 53 VSS 89 CS1_n 125 VSS 161 DQ9 197 | DQS8_t |233 VDD 269 DQ55
DMI_n/
18 | DBI1_n, | 54 NC 90 VDD 126 | DQ50 162 VSS 198 VSS 234 NC 270 VSS
NC
19 NC 55 VSS 91 ODT1 127 VSS 163 | DQS1_c | 199 NC 235 NC 271 DQ51
20 VSS 56 NC 92 VDD 128 | DQ60 164 | DQS1_t | 200 VSS 236 VDD 272 VSS
21 DQ14 57 VSS 93 NC 129 VSS 165 VSS 201 NC 237 NC 273 DQ61
22 VSS 58 | RESET_n | 94 VSS 130 | DQ56 166 | DQ15 | 202 VSS 238 SA2 274 VSS
23 DQ10 59 VDD 95 DQ36 131 VSS 167 VSS 203 CKE1 239 VSS 275 DQ57
DM7_n/
24 VSS 60 CKEO 96 VSS 132 | DBI7_n, 168 | DQ11 | 204 VDD 240 | DQ37 | 276 VSS
NC
25 DQ20 61 VDD 97 DQ32 133 NC 169 VSS 205 NC 241 VSS 277 | DQS7_c
26 VSS 62 ACT_n 98 VSS 134 VSS 170 | DQ21 | 206 VDD 242 | DQ33 |278| DQS7_t
DM4_n/
27 DQ16 63 BGO 99 DBIl4_n, 135 | DQ62 171 VSS 207 BG1 243 VSS 279 VSS
NC
28 VSS 64 VDD 100 NC 136 VSS 172 | DQ17 |208 | ALERT_n | 244 | DQS4_c | 280 DQ63
DM2_n/
29 | DBI2_n, | 65 | A12/BC_n | 101 VSS 137 | DQ58 173 VSS 209 VDD 245 | DQS4_t | 281 VSS
NC
30 NC 66 A9 102 DQ38 138 VSS 174 | DQS2_c | 210 A11 246 VSS 282 DQ59
31 VSS 67 VDD 103 VSS 139 SA0 175 | DQS2_t | 211 A7 247 | DQ39 | 283 VSS
32 DQ22 68 A8 104 DQ34 140 SA1 176 VSS 212 VDD 248 VSS 284 | VDDSPD
33 VSS 69 A6 105 VSS 141 SCL 177 | DQ23 | 213 A5 249 | DQ35 | 285 SDA
34 DQ18 70 VDD 106 DQ44 142 VPP 178 VSS 214 A4 250 VSS 286 VPP
35 VSS 71 A3 107 VSS 143 VPP 179 | DQ19 | 215 VDD 251 | DQ45 | 287 VPP
36 DQ28 72 A1 108 DQ40 144 NC 180 VSS 216 A2 252 VSS 288 VPP
9 Rev. 1.2 Oct. 2019
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Pin Description

Symbol

Type

Description

Ax

Input

Address inputs: Provide the row address for ACTIVATE commands and the column
address for READ/WRITE commands in order to select one location out of the memory
array in the respective bank. (A10/AP, A12/BC_n, WE_n/A14, CAS_n/A15, and
RAS_n/A16 have additional functions; see individual entries in this fable. ) The address
inputs also provide the op-code durmg the MODE REGISTER SET command. A17 is only
defined for x4 SDRAM. A0-A14 (512Mx8).

A10/AP

Input

Auto precharge: A10 is sampled during READ and WRITE commands to determine
whether an auto precharge should be performed on the accessed bank after a READ

or WRITE operation. (HIGH = auto precharge; LOW = no auto precharge.) A10 is sampled
during a PRECHARGE command to determine whether the precharge applies to

one bank (A10 LOW) or all banks (A10 HIGH). If only one bank is to be precharged,

the bank is selected by the bank group and bank addresses.

A12/BC_n

Input

Burst chop: A12/BC_n is sampled during READ and WRITE commands to determine if
burst chop (on-the-fly) will be performed. (HIGH = no burst chop; LOW = burst- chopped.)
See Command Truth Table in the DDR4 component data sheet.

ACT_n

Input

Command input: ACT_n defines the ACTIVATE command being entered along with
CS_n. The input into RAS_n/A16, CAS_n/A15, and WE_n/A14 are considered as row
address A16, A15, and A14. See Command Truth Table.

BAXx

Input

Bank address inputs: Define the bank (with a bank group) to which an ACTIVATE,
READ, WRITE, or PRECHARGE command is being applied. Also determine which mode
register is to be accessed during a MODE REGISTER SET command.

BGx

Input

Bank group address inputs: Define the bank group to which a REFRESH, ACTIVATE,
READ, WRITE, or PRECHARGE command is being applied. Also determine which mode
register is to be accessed during a MODE REGISTER SET command. BG[1:0] are used in
the x4 and x8 configurations. x16-based SDRAM only has BGO.

Co, C1, C2
(RDIMM/LRDIMM
only)

Input

Chip ID: These inputs are used only when devices are stacked; that is, 2H, 4H, and 8H
stacks for x4 and x8 configurations using through-silicon vias (TSVs). These pins are
not used in the x16 configuration. Some DDR4 modules support a traditional DDP
package, which uses CS1_n, CKE1, and ODT1 to control the second die. All other stack
configurations, such as a 4H or 8H, are assumed to be single-load (master/slave) type
configurations where CO, C1, and C2 are used as chip ID selects in conjunction with a
single CS_n, CKE, and ODT. Chip ID is considered part of the command code.

CKx _t
CKx_c

Input

Clock: Differential clock inputs. All address, command, and control input signals are
sampled on the crossing of the positive edge of CK_t and the negative edge of CK_c.

CKEx

Input

Clock enable: CKE HIGH activates and CKE LOW deactivates the internal clock signals,
device input buffers, and output drivers. Taking CKE LOW provides PRECHARGE
POWER-DOWN and SELF REFRESH operations (all banks idle), or active power-down
(row active in any bank). CKE is asynchronous for self refresh exit. After VREFCA has
become

stable during the power-on and initialization sequence, it must be maintained

during all operations (including SELF REFRESH). CKE must be maintained HIGH
throughout read and write accesses. Input buffers (excluding CK_t, CK_c, ODT, RESET _
n, and CKE) are disabled during power-down. Input buffers (excludlng CKE and
RESET#) are disabled during self refresh.

CSx_n

Input

Chip select: All commands are masked when CS_n is registered HIGH. CS_n provides
external rank selection on systems with multiple ranks. CS_n is considered part of the
command code. (CS2_n and CS3_n are not used on UDIMMs.)

ODTx

Input

On-die termination: ODT (registered HIGH) enables termination resistance internal

to the DDR4 SDRAM. When enabled, ODT (RTT) is applied only to each DQ, DQS t,
DQS_c, DM_n/DBI_n/TDQS _t, and TDQS_c signal for x4 and x8 configurations (when
the TDQS function is enabled via the mode register). For the x16 configuration, RTT is
applied to each DQ, DQSU_t, DQSU_c, DQSL_t, DQSL_c, UDM_n, and LDM_n signal.
The ODT pin will be ignored if the mode registers are programmed to disable RTT.

10 Rev. 1.2 Oct. 2019
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Pin Description (Continued)

Symbol Type Description
Parity for command and address: This function can be enabled or disabled via the
mode register. When enabled in MR5, the DRAM calculates parity with ACT_n, RAS_n/
PARITY Input A16, CAS_n/A15, WE_n/A14, BG[1:0], BA[1:0], A[16:0]. Input parity should be maintained
at the rising edge of the clock and at the same time as command and address
with CS_n LOW.
Command inputs: RAS n/A16, CAS_n/A15, and WE_n/A14 (along with CS_n) define
RAS_n/A16 the command and/or address being entered and have multiple functions. For example,
CAS_n/A15 Input for activation with ACT_n LOW, these are addresses like A16, A15, and A14, but
WE_n/A14 for a non-activation command with ACT_n HIGH, these are command pins for READ,
WRITE, and other commands defined in T Command Truth Table.
RESET n CMOS | Active LOW asynchronous reset: Reset is active when RESET_n is LOW and inactive
- Input when RESET_nis HIGH. RESET_n must be HIGH during normal operation.
SAx Input Serial address inputs: Used to configure the temperature sensor/SPD EEPROM address
range on the 12C bus.
scL Input Serial clock for temperature sensor/SPD EEPROM: Used to synchronize communication
to and from the temperature sensor/SPD EEPROM on the 12C bus.
Data input/output and check bit input/output: Bidirectional data bus. DQ represents
DQ[3:0], DQ[7:0], and DQ[15:0] for the x4, x8, and x16 configurations, respectively.
DQx. CBx /0 If cyclic redundancy checksum (CRC) is enabled via the mode register, the CRC
g code is added at the end of the data burst. Any one or all of DQO, DQ1, DQ2, or DQ3
may be used for monitoring of internal VREF level during test via mode register setting
MR[4] A[4] = HIGH; training times change when enabled.
Input data mask and data bus inversion: DM _n is an input mask signal for write
DM n/DBI n/ data. Input data is masked when DM_n is sampled LOW coincident with that input data
TDQS. during a write access. DM_n is sampled on both edges of DQS. DM is multiplexed
(DMU_n, with the DBI function by the mode register A10, A11, and A12 settings in MR5. For a
DBIU n) I/0 x8 device, the function of DM or TDQS is enabled by the mode register A11 setting in
(DML_n/ MR1. DBI_n is an input/output identifying whether to store/output the true or inverted
DBII ) data. If DBI_n is LOW, the data will be stored/output after inversion inside the
DDR4 device and not inverted if DBI_n is HIGH. TDQS is only supported in x8 SDRAM
configurations. (TDQS is not valid for UDIMMs.)
SDA /0 Serial Data: Bidirectional signal used to transfer data in or out of the EEPROM or
EEPROM/TS combo device.
DQS _t Data strobe: Output with read data, input with write data. Edge-aligned with read
DQS_c data, centered-aligned with write data. For x16 configurations, DQSL corresponds to
DQSU_t /0 the data on DQ[7:0], and DQSU corresponds to the data on DQ[15:8]. For the x4 and
DQSU_c x8 configurations, DQS corresponds to the data on DQ[3:0] and DQ[7:0], respectively.
DQSL _t DDR4 SDRAM supports a differential data strobe only and does not support a singleended
DQSL_c data strobe.
Alert output: Possesses functions such as CRC error flag and command and address
parity error flag as output signal. If a CRC error occurs, ALERT_n goes LOW for the period
time interval and returns HIGH. If an error occurs during a command address parity
ALERT_n Output check, ALERT_n goes LOW until the on-going DRAM internal recovery transaction
is complete. During connectivity test mode, this pin functions as an input. Use of this
signal is system-dependent. If not connected as signal, ALERT_n pin must be connected
to VDD on DIMMs.
Temperature event: The EVENT _n pin is asserted by the temperature sensor when
EVENT _n Output | critical temperature thresholds have been exceeded. This pin has no function (NF) on
modules without temperature sensors.

11 Rev. 1.2 Oct. 2019
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Pin Description (Continued)

Symbol Type Description
Termination data strobe: WWhen enabled via the mode register, the DRAM device
enables the same RTT termination resistance on TDQS_t and TDQS_c that is applied to
TDQS _t DQS_tand DQS_c. When the TDQS function is disabled via the mode register, the DM/
TDQS_c TDQS _t pin provides the data mask (DM) function, and the TDQS_c pin is not used.

(x8 Output | The TDQS function must be disabled in the mode register for both the x4 and x16
DRAM-based configurations. The DM function is supported only in x8 and x16 configurations. DM,
RDIMM only) DBI, and TDQS are a shared pin and are enabled/disabled by mode register settings.

For more information about TDQS, see the DDR4 DRAM component data sheet.
(TDQS_t and TDQS_c are not valid for UDIMMs.)
VDD Supply | Module power supply: 1.21V (TYP).
VPP Supply | DRAM activating power supply: 2.5V - 0.125V / +0.250V.
VREFCA Supply | Reference voltage for control, command, and address pins.
VSS Supply Ground.
VTT Supply | Power supply for termination of address, command, and control VDD/2.
VDDSPD Supply | Power supply used to power the 12C bus for SPD.
RFU - Reserved for future use.
NC - No connect: No internal electrical connection is present.
NF - No function: May have internal connection present, but has no function.

12 Rev. 1.2 Oct. 2019
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Environmental Requirements
Symbol Parameter Rating Units Note
OPR Module Operating Temperature Range (ambient) 0to 55 °C 3
HOPR Operating Humidity (relative) 10 to 90 % 1
TSTG Storage Temperature (Plastic) -55 to 100 °C 1
H o Storage Humidity (without condensation) 5t0 95 % 1
PBAR Barometric Pressure (operating & storage) 105 to 69 K Pascal 1,2
Note:

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.

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

Absolute Maximum DC Ratings

1. VDDAQ tracks with VDD; VDDQ and VDD are tied together.

2. VPP must be greater than or equal to VDD at all times.

3. VDD and VDDQ must be within 300 mV of each other at all times;and VREFCA must be not greater than 0.6 x
VDDQ, When VDD and VDDQ are less than 500 mV; VREFCA may be equal to or less than 300 mV.

Symbol Parameter Rating Units Note
VDD Voltage on VDD pins relative to VSS -0.3V~15V Y 1

VDDQ Voltage on VDDQ pins relative to VSS -0.3V~15V Vv 1
VPP Voltage on VPP pin relative to VSS -0.3Vv~3.0V V 2
VIN,

Voltage on any pin relative to VSS -03V~15V \Y,
VOUT
Notes:
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Sl Silicon Industrial DDR4 UDIMM
Power Datasheet
Operating temperature Conditions
Symbol Parameter Rating Units Note
Normal Operating Temperature Range 01to 85 °C 1,2
OPER Extended Temperature Range (Optional) 8510 95 °C 1,3

Note:
1. Operating Temperature TOPER is the case surface temperature on the center / top side of the DRAM. For mea-

surement conditions, please refer to the JEDEC document JESD51-2.
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 — 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 guaranteed 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 ps. It is
also possible to specify a component with 2X refresh (tREFI to 3.9us) in the Extended Temperature Range.
Please refer to 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). DDR4 SDRAMSs support Auto

Self-Refresh and in Extended Temperature Range and please refer to component datasheet and/or the DIMM

SPD for tREFI requirements in the Extended Temperature Range.

DC Electrical Characteristics and Operating Conditions

Symbol Parameter Min Typ Max Units Notes

VDD Supply Voltage 1.14 1.2 1.26 \Y 1,2,3

Visa Output Supply Voltage 1.14 1.2 1.26 \Y; 1,2,3

VPP Supply Voltage for DRAM 2.375 25 2.75 \Y 3

Activating
Note:
1. Under all conditions VDDQ must be less than or equal to VDD.
2.vVDDQ tracks with VDD. AC parameters are measured with VDD and VDDQ tied together.
3. DC bandwidth is limited to 20MHz.
14 Rev. 1.2 Oct. 2019
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Single-Ended AC and DC Input Levels for Command and Address

DDR4-2133
Symbol Parameter Units Note
Min. Max.
VIH.CA(DC75) |DC Input Logic High VREFCA+ 0.075 VDD \Y
VIL.CA(DC75) |DC Input Logic Low VSS VREFCA-0.075 \Y
VIH.CA(AC100) |AC Input Logic High VREF + 0.1 Note 2 V 1
VIL.CA(AC100) |AC Input Logic Low Note 2 VREF - 0.1 \Y 1
Reference Voltage
VRefCA(DC) 0.49 x VDD 0.51 x VDD \Y 23
for ADD, CMD Inputs

Note:
1. See “Overshoot and Undershoot Specifications” on section.
2. The AC peak noise on VREFCA may not allow VREFCA to deviate from VREFCA(DC) by more than + 1% VDD (for
reference : approx. = 12mV) .

3. For reference : approx. VDD/2 + 12mV.

Single-Ended AC & DC Output Levels

Symbol Parameter DDR4-2133 Units | Note
VOH(DC) DC output high measurement level (for IV curve linearity) 1.1 xVDDQ \%
VOM(DC) DC output mid measurement level (for IV curve linearity) 0.8 x VDDQ Vv
VOL(DC) DC output low measurement level (for IV curve linearity) 0.5 xVvDDQ Vv
VOH(AC) AC output high measurement level (for output SR) (0.7 + 0.15) x VDDQ \% 1
VOL(AC) AC output low measurement level (for output SR) (0.7 - 0.15) x VDDQ \% 1

Note:

1. The swing of + 0.15 x VDDAQ is based on approximately 50% of the static single-ended output peak-to-peak swing with a
driver impedance of RZQ/7Q and an effective test load of 50Q to VTT = VDDQ.
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Block Diagram(x16 1Rank)

1 |
|t ——— AP DOS T on POSE 1T — AP DOS.t G
D050 ¢ ——— AP DOS £ it — VN P
Divie_n/DEI8 A DT niDBI_n | Disig_n/DBM 0 —— pp1 DIV ndDBLn
D —f—t D DOB32 — i — DO
R L D3 —hp— D
Dz —p— DG D038 —AP— DD
DOB —fy— D D035 —AM DO
DO —Ar DO DOS6 —hf— DO
D05 —pP—DQ DOBT — A DD
DK —ph 1 DO DGR gL DO
DOF —prq DO 1 D032 —g— DO U4
DS _t ———an DOS T DOSS_I—— W D05 L
DOST_c ——— AP DO5 c (oL amm—Y A Y
BM1_WDBIE n —jp— DI_wDBI_n R e— T T
DoE —AR DO Doao —a—f DO
poe —AP DG DOA1 —A— DO
DO — AP DO DOAZ — i —g DO
DY —4r- 108 DGE3 W D0
D2 —pr— DO DG —p—f DO
2 — 00 LOA5 i) DO
DO =P DG DOdE —— DO
e Doar — A Do

e [ r bie)

L) I I
posze—wposy O Doss i——Mpgst O
DOSZ P D5 ¢ OS6_t———— AP DIFS. <

DM2_WDBI2 n ——— a1 DM_niDBI_n D6 _n/DIS n—— 1 DRE_n/DEB_n
DY AP DG D48 =yt DO
DOTT —fP—] DO DOAs —&— DG
D18 —hd— DO D050 —A— DR
DS — APt DO s —at— po
D020 —fp— PO DOSZ —pf— DO
DOzl — A D53 —i— DD
DOE2 —pf—y D DOSA —ap— DO
DOZE— APt DD uz DRSS —A—1 DO us
_t ——— e DAL DOs7 t———Ap D05 T
D53 _g ———pft D05 © DO57_c——— W DI c
DEIZ_nfDBIZ_n ———Ar—] DiE_miDBILn [ - P — R YT
nozg —AP DO Dise —A— DG
DOZS — AP DO DOST—#— DO
D25 —pA-| DO D58 —AM— DQ
DQZT —ph— PO D58 — -y DG
D28 —pp—1 DO D60 —p— DO
DS —fh— [0 DSl A DO
D020 —an DO Drre2 —pp—g DO
DOF —ph— DO D63 —ip— DG
L A 2R
5% ]

BA[E] BALEL DDRS SDRAM
BiG[1:6] —— BGI1:E: DDRS SDRAM
BLT_n —————— {CT_i: DDRA SDRAR
Al13:8] ————— 2[13:0]: DDE4 SDRAR
RAS_nATS ——— RAS_ni&18: DDRE SDRARY
CAS A5 m— A5 ni&15: DDRE SDRARY
WE_mA 14 =W A4k DDRA SDRAM
CHED m—— CKEX: Bank O
QDT ————— ODTE: Rank @
RESET ——— RESET_nc DDRA SDRAR
P&R_ ———— PAR: DDRA SDRAN
ALERT_CONN ~a—————— ALERT_DRARE DDRA SDRAR

Clodk, control, commeand, s address lIne terminations:

DOR4
CS0_n, BA[1:0], BGI1:9], SDRAM
ACT_n, A13:0), RAS_nibi6, T N—Vir
CHS_RiA5, WE_A1S, | ’
CKEDG, CETH CDES
SDRAM
R © | |
Kb < | VWl = voe
U3
scL—] PPD EEPROM |, opys
EXT xalo Ali a.iz
SBE SA1 A2
CKG_t
CKR Rank 0
X __,_I_[:>I .
Kt
Kix_ 3
Viaaspd T SPD EEPROM
Wat i m B il > DR SDRAM
Y T T T Comitrol, cormand, and
address termination
Wrat CA = DDRA SDRAM
Yins I BDRA SDRAN
W L BDRA SDRAN

Note: 1. The ZQ ball on each DDR4 component is connected to an external 2402 1% 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 1Rank without ECC)

f
BEEBEBEE 8

nf L5 [ 1 [0S«
B

us

]

8
BEESEEEE g

R

E R o

Us

|§

g
¥ITEEEEEy

c
@

BAILH ——— BAIIOL CDRE SDRAM
BRI —— RG]0 CDRA SDRANM
BT _ e— 4T DR SDRAN
A3 ———— A[12:0k DDRS SDEAM
RAS_MATS —— RAS_pfA16c DDRA SDRAR
CBS_THATS — A5 15 DDRE SDRAM
VWE_nfATd = WE_ni&H: DDRS SDRAN
€KEF ————= CKEX Rank
OO ———— QDT Rank 0
REPET = REZET_rc PORE FDAND
PARITY T PARITY: DDRA SDRAN

ALERT_n q—%ﬁ#ﬂﬁ_m DR STRAN

Chouck, conityod, commnand, and address line terminations:

DR
C50_m, BAI:0, BGI 101, SDRAK
ACT i, A113:00, RAS_nIATS, .
CAS_RTS, WE_nATE, "
PARITY, CKED, ODTO DORA
SDHRAN
o |
= \ 2l
g
s SPC EEPROM | -

A0 Al A2
i SHD SR SHE

MF
CRILT Kt
L < q: Ranfc & Kic 2

T SPD» EEFROM
T I DORA SDRAM
e T ST 1K o Contrel, commuand, and
ﬂ\-:h;l S U5
Mgl ‘DDRASDRAM
Ve + DDRASDRAN
Vi a s - DORA SDRAM

Note: 1. The ZQ ball on each DDR4 component is connected to an external 2402 1% resistor

that is tied to ground. It is used for the calibration of the component’s ODT and output driver.

17

Rev. 1.2 Oct. 2019

Q-RD-40

2-A4



Silicon
Power

Industrial DDR4 UDIMM

Datasheet

Block Diagram(x8 2Ranks without ECC)

lm
oo
DOSE t— A
Dosh ¢ S -
LE30_WDRNID N pa 1
g_.u‘v T Dot URp] zgi_ii.-f o LIS DEP_L Bt DT '3-:?]"!7' N DRt Bt
0D —p— D0 HIo e
e [ Heg Y
g —A— LD H PO [eivd
D3 —AN DO U1 Hno ui17 us [ki+} U3
[u3a —ap U0 H b b
DG5S —ph D0 Hrg [ele]
DO6 a6 100 U po el
D7 — i D0 H oo (£
Wog —hP 20 Z0 =
DOst ¢ i -
DOSTC— 1 Ven
BB L1 —— — 1
D L DL R ] [ OB e iR D DR U BEp ) e | [ BR e 5 DS ) B e
. Dgu‘ | BEn Digua &%Ln
R i w 2
ey al ]
ot rfoa U2 Joa ui6 ca 13 0 u12
— ] il
D3 —ap Dy o Dy Dy [els]
vipia _an DG DG Do B
DS —pney o [} ] elx]
‘-“5*3'_' S Fi 20 I Z—
D52 T —— _%'
DOS2 e ap 1 Ve
DRBIZ N2 B I_
EE’G'F Tom DR R Do | [P G D s Dee DL Con DT DS nwml:nnr T DOB.T LBt
Doy H D DO —AR DO [Ex]
De H b (153 (55
Doy H oo Doss —N—GQ [o+]
DO Uz s Ul L U7 oo ui
4] H Do e oo 24
ey H o D3 DG [+
[} 1]Ex] DOsd —gpfua ]
Ly H by L — D0 el
D% {4 WA Z0 s, —,):;
t W
msﬁwﬁkg—; ':': 1 Vs
o 1
oW Lom DOat D [ PROT Con Tt e T La.n P Dipx ] [ TRLe Con BRet D
G28 DE‘?U' H &M u'$§ > D%Ln
RS Dy 1Y i) [£ls]
% 3] H DG i) [Els]
raw o U4 Jos ui4 o U8 o2 u10
s H LE}
[y 03 oy DAY DG
B30 i) o2 ] og
] De H D Ui} 24
WVsg 323 20 Fa¥; 3"
BAII:0] — =~ BALT0): DDR& SDRAR Wsg
EG[1:0] —w B&[10]: DDA SDEAM
AT — o ACT. 10 DDRA SDRABA Bk - ULLS
Ao £]13:00: DDRS SDRAM Rank 1: UT0-U17 Vppsme [ FD EEFRON
RAS niATH —————= RAS néA15: DDRS SDRAM —
R H CAS_NEVIS: DDRS FDRAR R Yoot 11 R
WE niA1S ——— - WE A1 DDRA SDRAM CKos L =D w T T T Gontrel commiand, and
CEER ———— KEE Rank ® o L “address temiinetion
UKE] ——————= KET: Rarik 1 E—
Q0T OO Rank & e Vigria DERS SDRAM
R kIR - D Bank T W CERA SPRAR
RESET ——————— RESET_n: DIGRE SDRAN . ¥ L
EAGITY — PAOITE DORS ok, comtrel, cormmand, @ md address line terminations: Vg - ORS SERAM
o] DDR&
ALERT m ALLKT_n: DOES SDRAM €5 nl1:8), BAI:, Bl 1) SDRAM
ACT_n, A[13:0], RE&S_nide, v
CAS WAIS, WE 1niAie, m
PERITY, CKEI1:0], OOT[1:0) P
SDRAN
® - v L
EE 1 oy oo

Note: 1. The ZQ ball on each DDR4 component is connected to an external 2402 1% 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 1Rank with ECC)

|
j

D 50 Dt £ D ¢ DR 7 05w o € B ¢
|} n

poe —W— DR D03z A 00

%“”'g m“"’“gg Baliel BAIT-0L DDRS DEAM
s W oo U1 m”“ W o u7 BGlTH BGI1-6) DDRS SDRAL
Dog M oa pare b BCT_ e BT iz DORE SDRANE
S —ap—| D0 D37 _pp f00 Al138] — = AII30L DDRA SDRAR
DG6 DO DS _a g RAS_MATE ——————s- RAS AR DDRA SDRAB
DG7 —A— DR D07 —asfog CAS_PIBTS ——————a= CAS_EA1S: DDRA SDRALT
Ve A 20 Vs—A-{2g WE_NATS =t WIE_niAME DDRS SDRAM

CKES ———— (KE& Rank @
DT ———————— LT Rank O
BESET ————= RESET_n: DDR4 SD:and
PAR_N| —— FAR: DDR4 SDRALS
ALERT_CO4N -s————— ZLERT DRANE DDRA SORAR

Chock, vontreld, command, and address line tevminations:

DDR4
il CSLn, RAIT0, BGIT0L SDRAM
DGS2_c ——AA DOS6c— A ACT_n, A13:0), R&S_ATS, T S
LA AN WIE_ AR,
4] 0AR G () £r g cox CHER. ODTO DDR4
SDRAM

e ——— E—

Ot KL ]
X0 e q:'““ K 3

Ve Temperature senson
" LT~ soEprond
Woa
o JCEE 0 nC Controd, cormmand, ast
atddress ternilivation
Wit A DORE SDRAM
Vi T DDt SDRAM
W T - DDEA TORAN

Eg__nl’rf Lim DGRt DO g us
e —a-og Temperature
&1 —pa scL sensorf | o
B2 AP SPD EEPRORA
E? DT us EWT &0 Al &2
(7 Iy
R0 SAT Sa2

Pl o EVENTZ

—ar—oo
87—
Wer AP0

Note: 1. The ZQ ball on each DDR4 component is connected to an external 2402 1% resistor
that is tied to ground. It is used for the calibration of the component’s ODT and output driver.

19 Rev. 1.2 Oct. 2019
Q-RD-402-A4



Silicon Industrial DDR4 UDIMM
Power Datasheet

Block Diagram(x8 2Ranks with ECC)

oSin
3G m
S s
AL Pl %
D2 —— bE1_niDR
i RIS DAt ] w T TN Looh Thgnt 3
EELm DB PHEn
pge & |0 Hoo oG
DOl —A v Hua H e
2 —p] i H oy H ey
b —pedoe  UT o U19 1o uv14
D24 —ae o oo 1
D05 — gD oo oo
pas —g e oo [ va
LY A Do Hoo [ og
Vo —Ap 70 |
DOSIt— g ¥ Dosst -
DOST £ ——p Wi pgss T Vi
DB DM it —— DEIE_BS: N ——
W L DA Dt [ DML L m DB BMFa s Tmlﬁ_n_qs_t Difi WILW S TN
EOl m DBl m En fAn
ggg Pt D3 » gg DT ==y Dl - %
—M— DO ¥ Dl — At D = D
p0ie —p—|{ Do Do B042 —M—DD Hoa
COIT —pn—| D 2z Bl U118 DOEs —e—{ DG Uus L Oy Uiz
Q12 ] DO = DO BOdd — DO -t I
oos enloe 100 Dot |00 o
R Lo z AP -
BQIS a1 D0 ot D0 D047 — (D =]
Vo —fh 703 Fit] ] Vs —A—Z0 m?
S — v oD v
ez WO B — DE16_nDME_n
EJI; t;“ 1 € tsd;- ‘;.;l L] o ml IE z.ln T =
BE L CE_m DELn
DTS ==l Hon H na
DOI7 —AADD 1E 1
DoNE —A—n Hon H oo
DO IS — AP DD U3 o D} UT? S L U12
D4z —pp o0 1 oo
DOzl —pno e L ba
Doz g0 |00 1S | oy
n{g—,ﬁu B 1 2 e
s —uif—{ 20 Z0
T r— = 3
33 ¢ A (3 I
DERLRDME n— g DRI7_DMT 11— !
ﬁmﬂ -F&-ES_: 5 X 'm,_rrf To_h Dot TRt
EO_m L _m DA n
DO2d —AP={D0 Hoo DO56 —AP=DD H oo
D25 — D H I[-;i DGsT —AP—{DO - D3
nazs ——Dg H poss —AM—00 H oo
poar —a oo U4 .Eg U116 Doss oo U1g -x Uit
D28 — D0 1 DGED —AP— D0 H oa
[ — w00 e DCHT — A D0 L D
RO Do oo Dosz —pa]on | oy
DEEE T — D H D0 Dgs? —a—{ DO b D2
Vi —AMZ0 Z0 % Ve —AZ0 Pl _‘.‘;
OSE T AP e y?
DESE © A .[. 5 L
DI S o
T T [ ] ‘ Rank & Ui-US, UF-10
DlAn? @on D051 DQ5.«| | DML Chm DG5St PG e Rank 1: UT1-U1%
B0 —— 05 H &g U6
BT —~f D 1k Temperature oKD
B2 —M—{ DO Hoo - I S Rank 0
b b ve oo u1s <=l cop etpmom [ -
oo 1 )
CB5 — gt DO oo EVT &0 Al &2 Kl Rank T
L% —pp—DQ H o SAD SAT SA2 b
CB7 —A— DO Lo EVENTE
Wi IO %’_%
B0l BALT:0]: DORA SDABN Ve Clack, control, command, and address line tsminations:
B6[1:0] —————— BE]101]: R4 SDRAN
- - TEMQETFUTS SENS0 DDR2
;E:;'; ﬁff;?kmsm Veesrd I SPD+ EEPRIM €5 nl{1:0]. BAL1-6). BE[1:0]. SDRAK
R&S nfAls — » RAS nIAT6: DDRE SORAM Ve —p———F- DORA SORAK ACT_n, Af12:0}, BAS_niA15, Vi
CAS A5 ————= CAS WATS; DORA SORAM WL T T Cantrol, 4. and CAR RN, WE_TALL,
Wk eI —————— Wk AT DORA SURS ' drass temmination CRELF:01 ODTCEN DDR4
CHER CKER: Rank b _ SDRAN
OKEl —————— CKET: Rank [ Vet CA DDA SOMLAM « T v
onTe QDTG Rank 0 Vi . : 1 "-;‘j‘l 0
QDT ———= DT Rank 1 i CoRA SoRAM ke
RESET ——————= RESET_ix DR SDRAES W T DORA SDRART
PAEIN PAR: DDEA SDRAK
ALERT CONM ALERT DRAM: DDRS SDRAN

Note: 1. The ZQ ball on each DDR4 component is connected to an external 2402 £1% resistor
that is tied to ground. It is used for the calibration of the component’s ODT and output driver.
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Simplified Mechanical Drawing(64bit UDIMM x16 1Rank)

Fromt view 27 {108
13248 {52558 A

133.22 (5200 _.| .

asoEaTE-| |- e o
) TS (284
ikid
126.65 A9
VP
2 Back view o (B ROAREE
t
q Mo Components This Side of Maodule 3R 10116 % TV

w2hR
295 030 —| TYP  |—2255 ] 25515 TP [ B3 —
i TYP TYF ™
I S 2T 646 254
T T¥F

Notes: 1. All dimensions are in millimeters (inches); MAX/MIN or typical (TYP) where noted.
Notes: 2. The dimensional diagram is for reference only.
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Simplified Mechanical Drawing(64bit UDIMM x8 1Rank)
Front view 2.7 0.108)
133.48 {5.255) —:lmi—
0TS QAR Ui vz vz ud 5 u6 us o 21.40{1.236)
lwwm{zﬁ D ZI I F1.1041 228
e @;‘rp‘gur;%m
£H ISR TYP i ri | .
T % pin 1 —|l— — 075 (0200 B 1.5 {8.05%
h = I N ——

2T
EE-TORERD 12 I B
24

B 0T Q.60 06
™ ™F

TP

205 g | - Pin 288
TP 0
1295 08— v 22350 — RS P
™

T2 imren
™FP
12565 359
TP
Badk view
Mo componerts this side of module

I

.,
oz 535 BT =

¥

(EI 248 ELITR L0 TYP
13

C

@

I\-'Pirr 14;5

TP

Fo A

56,10 (2.21) 4.6 (250
T TP

4 0.5 [eiER) TYF

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

Notes: 2. The dimensional diagram is for reference only.
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Simplified Mechanical Drawing(64bit UDIMM x8 2Ranks)

Front views 2ofesa
'- TBaz =1 I~
PR ‘ W uz 0z - U5 s w7 U 190 §1.79%)
e < I 311041220 D
2.50 (0.89%8) D —— 161 1063 i

1 T

ARNEATF | | g L] | F I L=
220 f0.087) TYP—~ 5 tlal_m a0 J.ﬂm =
L. L Pln 44
ImOEITP | |-
& 7225 (289
™
AT '
™
Back view
i ¥
] uie un w2z Wiz QT urs urs ury  Sowammo v
5 ‘
46058 (;
Tir webm | | &
_=. 85 {QB157) TYP
RIS 128)
TP 145

Notes: 1. All dimensions are in millimeters (inches); MAX/MIN or typical (TYP) where noted.
Notes: 2. The dimensional diagram is for reference only.
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Simplified Mechanical Drawing(72bit UDIMM x8 1Rank)

Fromt view 2.7 10,106}
13285 (5.255) naaR

13321 [5.248) _.l .

s Bunn - zmune
L] El ETRI{FF ]
250 {0eED — 151057
] a5 P
. T -

t

2.9 OET} TP
250003 TYP—|
]

1.5 E0.08)
1.3 (00513
Pln 144

DES D093 Qe (ROIFE)
TP ™

7235 2
TVF

126,65 [8.59)
TP

Back view o LIS 00 545 20

Mo Components This Side of Module
g iﬁi 2 @) TYP

1861857
Ti" anihas 4 o
ST T T T [ IRprpea—
3]5&&]24} \- Fln 288 [— , r \-Pln 14&
P ) 555 023 TVP o2
e 12 05 (0 S ] TV F2.55 {5 -] 25518 I'fF ZRB.1E
TYF TYF TVF TiF
6.0 {221 6456 (2.5}
TP TP

Notes: 1. All dimensions are in millimeters (inches); MAX/MIN or typical (TYP) where noted.
Notes: 2. The dimensional diagram is for reference only.
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Simplified Mechanical Drawing(72bit UDIMM x8 2Ranks)

Front view detind
132,48 5.259 haax
e _.| ’_
A5 AR A0 (12363
il F000 {124y
258 (DR D 7 161053
o2 wa
asiers 7 | | e———— = T T —l—
—|l— —lI— et
ZH RO TF | I 085 03 et iiRas \_Pn 144
EESTURCYIS e [ TrE e
2 nRERE
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Back wiew o 1 0099 24T 24
s ™
=
: IR TR0 TYP
1 um w2 nz 4 (U & Ute 7 Wiz uis El [)
gy
P 50 0dsrg i |l® @
I Lhig — ——  —— ]
LI n_mﬂ ;‘,_c,mmmp
iﬁ%m Fin 268 Tz SEE QBT W28 ‘o
LW DEN—] ¢ | DH— —nS5 R —] ™ |2 —
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I Hnbien el {258
TYF Lk L
Notes: 1. All dimensions are in millimeters (inches); MAX/MIN or typical (TYP) where noted.
Notes: 2. The dimensional diagram is for reference only.
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