DDR W/T SODIMM

Approval Sheet

Customer

Product Number M1SF-1GMCX103-JA61
Module speed PC-3200

Pin 200 pin

CAS Latency CL-3

SDRAM Operating Temp -20C ~85 C

SDRAM Information Micron 64Mx8

Date 23" May 2017
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DDR W/T SODIMM

1. Features
Key Parameter

Industry Data Rate MT/s

Nomenclature| Grade CL=25

PC-3200 333

« JEDEC Standard 200-pin Small Outline Dual * Auto Refresh (CBR) and Self Refresh
In-Line Memory Module Modes support.

* Intend for 400 MHz applications * Serial Presence Detect with EEPROM

* Inputs and Outputs are SSTL-2 compatible * Operation Temperature Rating

- VDD=VDDQ= 2.6 Volt £ 0.1 (PC-3200) - (-20°C < Ta < +85°C)

» Differential clock input » Programmable Device Operation;

* DLL aligns DQ and DQS transition with CK - Burst Type: Sequential or
transition Interleave

* Bi-Directional data strobe with one clock cycle - Device CAS# Latency: 2,2.5 and 3

* Built with 512Mb DDR SDRAMSs - BurstlLength: 2,4 0r8

* RoHS Compliant (Section 13)
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DDR W/T SODIMM

2. Environmental Requirements
iDIMM are intended for use in standard office environments that have limited capacity for

heating and air conditioning.

Symbol Parameter Rating

ToPR Operating Temperature (ambient) -20 to +85 °C

TsTG Storage Temperature -50 to +100 °C

Hopr Operating Humidity (relative) 10 to 90 %

Hste Storage Humidity (without condensation) 5t0 95 %

PBAR Barometric Pressure (operating & storage) 105 to 69 K Pascal 2,3

1. The component maximum case temperature (Tcase) shall not exceed the value specified in the
DDR DRAM component specification.

2. 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.

3. Up to 9850 ft.
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DDR W/T SODIMM

3. Ordering Information

DDR W/T SODIMM

DIMM Number Number
Part Number Density Speed

Organization of DRAM of rank

M1SF-1GMCX103-JA61 1GB PC-3200 128M x64 16 2
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DDR W/T SODIMM

4. Pin Assignments and Descriptions

DDR SDRAM SO-DIMM Pinout
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Mote: Pins 71,72, 73, 74, 77, 78, 79, BO, 83, 84 are reserved for 72 variants of this module and are not used on the x64 versions.

48 | DO
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MNote: Pin B is reserved for a registered variant of this module and is not used on the unbuffered version.
Mote: Pins 89, 91am reserved for x72 modules or registered modules.
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5. Architecture
Pin Definition

Pin Name

Description

Pin Name

DDR W/T SODIMM

Description

A0 - A13

(A14 or A15)

SDRAM address bus

CKO - CK1

CKO# - CK1#

Differential SDRAM Clocks

BAO - BAL

(or BA2)

SDRAM Bank Address Inputs

Serial Presence Detect Clock Input

SDRAM row address strobe

Serial Presence Detect Data

input/output

SDRAM column address strobe

SAO0 — SA2

Serial Presence Detect Address

Inputs

WE#

SDRAM write enable

Power Supply

SO# - S1#

DIMM Rank Select Lines

VoD ldentification Flag

CKO - CKE1

SDRAM clock enable lines

SDRAM /O Driver power supply

DQO - DQ63

DIMM memory data bus

SDRAM |/O Reference supply

CB0O - CB7

DIMM ECC check bit

Ground

DQSO0 - DQS17

SDRAM data strobes

VDDSPD

Serial EEPROM positive power

supply

DMO - DM7

SDRAM data masks

Reset enable

NC

May 2017
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DDR W/T SODIMM

6. Function Block Diagram:
- (1GB, 2 Ranks, 64Mx8 DDR SDRAM base SODIMM)
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DDR W/T SODIMM

7. Absolute Maximum Ratings

Parameter Rating

Ta Operation Temperature -20to 85

TsTc Storage Temperature -50 to 100

VINPUT Voltage input pins relative to Vss -1.0to +3.6

Vio Voltage on I/O pins relative to Vss -0.5t0 +3.6

Vbp Voltage on VDD supply relative to Vss -1.0to +3.6

Vbpo Voltage on VDDQ supply relative to Vss -1.0to +3.6

los Output short Circuit Current 50

Note: Stresses greater than those listed under “Absolute Maximum Ratings” may cause permanent damage to the
device. This is 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

conditions for extended periods may affect reliability.

8. AC & DC Operating Conditions
- AC Operating Conditions

Symbol Parameter

Min

VIH (AC) Input High (Logic1) Voltage VREF + 0.31

VIL (AC) Input Low (Logic0) Voltage VREF + 0.31

VID (AC) Input differential Voltage: CK, /CK 0.7 VDDQ + 0.6

VIX (AC) Input crossing point Voltage: CK, /CK 0.5* VbDQ + 0.2 0.5* VbDQ - 0.2

Note:

1. VID is the magnitude of the difference between the input level on CK and the input on /CK.

2. The value of VIX is expected to equal 0.5*V DDQ of the transmitting device and must track variations in the DC

level of the same.

8 Rev 1.0

May 2017
2008©@InnoDisk Corp. All rights reserved
InnoDisk Corp. reserves the right to change the Products and Specification without notices.



DDR W/T SODIMM

- DC Electrical Characteristics and Operating Conditions

Parameter i . Max

Supply Voltage (DDR266,333) 2.3 . 2.7

Supply Voltage (DDR400) 25 . 2.7

Supply Voltage (DDR266,333) 2.3 . 2.7

VDDQ
Supply Voltage (DDR400) 25 . 2.7

VIH (DC) |Input High (Logicl) Voltage VrRer + 0.15 vopg + 0.3

VIL (DC) |Input Low (Logic0) Voltage -0.3 VREF - 0.15

VTT Termination Voltage VRer-0.04 VRer+0.04

VREF I/0 Reference Voltage 0.49VDDQ 0.51VDDQ

VIN(DC) |Input Voltage Level: CK, /CK -0.3 vopg + 0.3

Vip(dc) |Input Differential Voltage: CK, /CK . vopog + 0.6

VI(RATIO) |V-I Matching . 1.4

Note:
Inputs are not recognized as valid until VREF stabilizes.
VREF is expected to be equal to 0.5 V DDQ of the transmitting device, and to track variations in the DC level of the
same. Peak-to-peak noise on VREF may not exceed 2% of the DC value.

VTT of transmitting device must track VREF of receiving device.
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DDR W/T SODIMM

9. Operating, Standby, and Refresh Currents
- 1GB SODIMM (2 Rank, 64Mx8 DDR SDRAMs)

Parameter/Condition PC-3200

One bank; Active - Precharge; tRC=tRC(min); tCK=tCK(min); DQ,DM and DQS inputs changing
twice per clock cycle; address and control inputs changing once per

clock cycle

One bank; Active - Read - Precharge; Burst Length=2; tRC=tRC(min); tCK=tCK(min); address

and control inputs changing once per clock cycle

All banks idle; Power down mode; CKE=Low, tCK=tCK(min)

/CS=High, All banks idle; tCK=tCK(min); CKE= High; address and control inputs changing once

per clock cycle.VIN=VREF for DQ, DQS and DM

One bank active ; Power down mode; CKE=Low, tCK=tCK(min)

/CS=HIGH; CKE=HIGH; One bank; Active-Precharge;tRC=tRAS(max); tCK=tCK(min); DQ, DM

and DQS inputs changing twice per clock cycle; Address and other control inputs changing

once per clock cycle

Burst=2; Reads; Continuous burst; One bank active; Address and control inputs changing once

per clock cycle; tCK=tCK(min); IOUT=0mA

Burst=2; Writes; Continuous burst; One bank active; Address and control inputs changing once

per clock cycle; tCK=tCK(min); DQ, DM and DQS inputs changing twice per clock cycle

tRC=tRFC(min) - 8*tCK for DDR200 at 100Mhz, 10*tCK for

DDR266A & DDR266B at 133Mhz; distributed refresh

CKE=<0.2V; External clock on; tCK=tCK(min)

Four bank interleaving with BL=4 Refer to the following page for detailed test condition
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DDR W/T SODIMM

10. AC Timing Specifications

PC2-3200

Parameter

tac DQ output access time from CK/CK#

tbQsck  |DQS output access time from CK/CK#

tcH CK high-level width

tcL CK low-level width

Minimum half clk period for any given cycle; defined |min

by clk high (tcH) or clk low (tcL) time (tCL,tCH)

tcK Clock Cycle Time

tDs DQ and DM input setup time(differential data strobe)

tDH DQ and DM input hold time(differential data strobe)

tiPw Input pulse width

tDIPW DQ and DM input pulse width (each input)

tHz Data-out high-impedance time from CK/CK

tLz(dQs) |DQS low-impedance time from CK/CK

tLz(oQ) |DQ low-impedance time from CK/CK

tbQsQ  |DQS-DQ skew (DQS & associated DQ signals)

tQHS Data hold Skew Factor

tQH Data output hold time from DQS tHP -tQHS

tbQss  |Write command to 1st DQS latching transition 0.72

tbQsL,H) |DQS input low (high) pulse width  (write cycle) 0.35

tpss DQS falling edge to CK setup time  (write cycle) 0.35

tDSH DQS falling edge hold time from CK (write cycle) 0.4

tMRD Mode register set command cycle time

twPST | Write postamble

tWPRE | Write preamble

tIH Address and control input hold time
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DDR W/T SODIMM

Address and control input setup time

Read preamble

Read postamble

Active bank A to Active bank B command

Average Periodic Refresh Interval

(85°C < Tease < 95°C)

Average Periodic Refresh Interval

(0°C < Tease < 85°C)

CAS# to CAS# delay 15

Write recovery time without Auto-Precharge 15

Auto precharge write recovery + precharge time (tWR/CK) +(tRP/tCK)

Internal write to read command delay 2

Exit self refresh to a Non-read command 75

Exit self refresh to a Read command

CKE minimum pulse width
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11.SPD

Description

DDR W/T SODIMM

Serial PD Data Entry

(Hexadecimal)

Number of Serial PD Bytes Written during Production

80

Total Number of Bytes in Serial PD device

08

Fundamental Memory Type

07

Number of Row Addresses on Assembly

0D

Number of Column Addresses on Assembly

0B

NUMBER OF MODULE RANKS

02

MODULE DATA WIDTH

40

MODULE DATA WIDTH (CONTINUED)

00

Voltage Interface Level of this Assembly

04

DDR SDRAM CYCLE TIME

50

DDR SDRAM ACCESS FROM CLOCK

70

MODULE ERROR CORRECTION CONFIGURATION TYPE

00

Refresh Rate/Type

82

DDR SDRAM Width

08

Error Checking Width

00

MIN CLOCK DELAY FOR BACK TO BACK RANDOM

COLUMN ADDRESSES

Burst Length Supported

NUMBER OF BANKS INTERNAL TO DISCRETE SDRAM

DEVICE

CAS Latencies Supported

CS LATENCY

WE LATENCY

DDR SDRAM Module Attributes:

DDR SDRAM Device Attributes: General

May 2017

DDR SDRAM CYCLE TIME (TCK)
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DDR W/T SODIMM

DDR SDRAM ACCESS FROM CLOCK (TAC)

DDR SDRAM CYCLE TIME (TCK)

DDR SDRAM ACCESS FROM CLOCK (TAC)

Minimum Row Precharge Time

Minimum Row Active to Row Active delay

Minimum RAS to CAS delay

Minimum RAS Pulse Width

Module Bank Density

Address and Command Setup Time Before Clock

Address and Command Hold Time After Clock

DATA SIGNAL INPUT SETUP

DATA SIGNAL INPUT HOLD

RESERVED

DEVICE MINIMUM ACTIVE/AUTO-REFRESH TIME

DEVICE MINIMUM AUTO-REFRESH TO ACTIVE/AUTO

REFRESH COMMAND PERIOD

DEVICE MAXIMUM DEVICE CYCLE TIME

DEVICE DQS-DQ SKEW FOR DQS AND ASSOCIATED DQ

SIGNALS

DEVICE READ DATA HOLD SKEW FACTOR 50

RESERVED 00

DIMM HEIGHT 01

RESERVED 00

SPD Reversion 11

Checksum for byte 0-62 B9

Manufacture’s JEDEC ID Code 7F 7TF 7TF 7TF 7TF 7TF F1 FF

Module Manufacturing Location 02

Module Part number

Module Manufacturer Revision Code

Module Manufacturer Revision Code
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DDR W/T SODIMM

YEAR OF MANUFACTURE

WEEK OF MANUFACTURE

MODULE SERIAL NUMBER

MANUFACTURER SPECIFIC DATA

UNUSED
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DDR W/T SODIMM

12.PACKAGE DIMENSION
- (1GB, 2 Ranks, 64Mx8 DDR SDRAMS)
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Note: Device position is only for reference.
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DDR W/T SODIMM

13.RoHS Declaration

R——

Innodisk Corporation
Tek{02)7703-3000 Fax:(02) 7703-35355 Intemet: http-//www. mmodisk com/

RoHS & # & 4 & RoHs Declaration of Conformity)

Manufacturer Product: All Innodisk EM Flash and Dram products
EREARRGFMLE (ATFRALS) BAGESTRL2AZ/AFAR ¥ HLRY
2011/65/EU ## RollS = M. % £ -

Innodisk Corporation declares that all products sold to the company, are complied with
European Union RoliS Directive (2011/65/EU) requirement.

AR BAAGEERRAGET AN FEHMFRST > RF LB BABK -

Innodisk Corporation agrees that both parties shall settle any dispute arising from
or in connection with this Declaration of Conformity by friendly negotiations.

Name of hazardous substance Limited of RoHS ppm (mgkg)

& (Ph) << 1000 ppm
& (Hg) < 1000 ppm
& (Cd) << 100 ppm
s iks% (Cr 61) << 1000 ppm
54 E (PBBs) < 1000 ppm
8 —%a (PBDEs) < 1000 ppm

*r % ¥ ¥ A (Guarantor)
Company name 7 & 4 # * __Innodisk C tion nE

Company Representative 4> 8] f£ & A ' _ Randy Chien & J[5

Company Representative Title 4 &) 46 £ A% ¢ Chaiman ¥ ¥ &

Dateg 8 :_2016 / 08 / 04

17 Rev 1.0
May 2017

2008©InnoDisk Corp. All rights reserved
InnoDisk Corp. reserves the right to change the Products and Specification without notices.



14.Revision Log

DDR W/T SODIMM

Rev Date Modification
0.1 23" May 2017 Preliminary Edition
1.0 23" May 2017 Official Released.
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000 “/1aiipINeKTPOHUKC” “LifeElectronics” LLC

MHH 7805602321 K 780501001 P/C 40702810122510004610 ®AKb "ABCO/IOT BAHK" (3A0) 6 2.CaHkm-Ilemep6bypee K/C 30101810900000000703 EUK 044030703

KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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