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1. Features
Key Parameter

Industry Speed

Nomenclature | Grade

DDR SODIMM

Data Rate MT/s tRCD tRP tRC

CL=25

(ns) (ns) (ns)

PC-2700 D

333

15 15 55

+ JEDEC Standard 200-pin Dual In-Line

Memory Module

* Intend for 333 MHz applications

* Inputs and Outputs are SSTL-2 compatible

- VDD=VDDQ= 2.5 Volt + 0.2 (PC-2700)

» Differential clock input

*DLL aligns DQ and DQS transition with CK

transition

* Bi-Directional data strobe with one clock cycle

* Auto Refresh (CBR) and Self-
Refresh Modes support.

« Serial Presence Detect with EEPROM
* Auto & self-refresh 7.8us (Tc < +70°C)

* SDRAM Operation Temperature
- 0°C £Tc = +70°C
* Programmable Device Operation:
- Burst Type: Sequential or
Interleave
- Device CAS# Latency: 2, 2.5,3
- Burst Length: 2, 4 or 8

* RoHS Compliant (section 13)
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DDR SODIMM

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

capacity for heating and air conditioning.

Symbol Parameter Rating Units Notes
ToPrR Operating Temperature (case) 0to +70 °C 1
TsTG Storage Temperature -50 to +100 °C 1

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

3. Ordering Information

DDR SODIMM
DIMM Number of | Number of
Part Number Density Speed ECC
Organization DRAM rank
M1SF-56MB3CDB-J 256MB PC-2700 32M x64 4 1 N/A
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DDR SODIMM

4. Pin Configurations (Front side/Back side)

Pin | Front | Pin | Front | Pin | Front | Pin | Back | Pin [ Back | Pin | Back
WREF &7 D2y | 138 VREF 58 D3 136 | DQ3s
WIS 1] VDD 137 Vi3 70 VoD 138 WIS
71 “CBD 139 D4 72 "CB4 140 o139
73 “CB1 141 Das T4 "CBS 142 Dosd
T W53 143 WoD 76 W3 144 oo
T "DEE | 145 oMa 78 "DME 146 Da4s
T3 "CE2 147 [elels a0 "CBE6 148 DMS
g1 Voo 145 WEE a2 VDD 150 WIS
g3 CB3 151 Dar 34 "CBT 132 Da4s
85 Du 153 D12 86 ou 154 Daa7
T W55 158 VDD k] 156 VoD
4] "CK2 157 DQ13 a0 158 KA
a1 “ICKZ 159 DM 9z 160 CK1
93 VoD 161 34 162 W55
a5 "CKE1 163 96 164 Das52
ar Du 163 a9 166 Das3
i ] Al2 167 10d 168 VoD
101 A 168 102 170 DME
133 W33 171 102 172 | Das4
105 AT 173 174 WIS
107 AS 175 108 176 Dass
108 A3 177 178 Dasn
111 A1 178 130 oo
113 VoD 181 182 Daai
113 | AIAP | 182 134 DMT
17 BAD 183 136 WIS
15 WE 187 138 Daaz
i 1510 189 130
123 DU 191 132
125 W33 183 SDA 134
127 DQ3z 183 SCL 196
129 Da33 197 | VDDSPD 198
i VoD 189 | “VDDID 200
133 D54

MNote: *=Not Use ; DU=Don't Use

Bl|E RiuEEBRINEBE SRS oo ~|m

BIRG|IE S8R EE&& RS
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5. Architecture
Pin Definition

DDR SODIMM

Pin Name Description Pin Name Description
A0 - A13 CKO - CK1
SDRAM address bus Differential SDRAM Clocks
(A14 or A15) CKO# - CK1#
BAO - BA1
SDRAM Bank Address Inputs SCL Serial Presence Detect Clock Input
(or BA2)
Serial Presence Detect Data
RAS# SDRAM row address strobe SDA
input/output
Serial Presence Detect Address
CAS# SDRAM column address strobe SAO — SAl
Inputs
WE# SDRAM write enable VDD Power Supply
SO# - S1# DIMM Rank Select Lines \VbDID Vo Identification Flag
CKO - CKE1 |SDRAM clock enable lines VDDQ SDRAM 1/O Driver power supply
DQO — DQ63 |DIMM memory data bus VREF SDRAM 1/O Reference supply
CB0-CB7 |DIMM ECC check bit Vss Ground
Serial EEPROM positive power
DQSO0 - DQS17 |[SDRAM data strobes VDDSPD
supply
DMO — DM7 |SDRAM data masks Reset Reset enable
NC Spare Pin
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DDR SODIMM

6. Function Block Diagram:
- (256MB, 1 Rank 32Mx16 DDR Unbuffered DIMM)

1004, L3~ U0
14,0810
114, L8~
104, L~ U10
14,0810
114, U3~ U9
1004, L3~ U0
14,0810
114, U3~
114, L3~U9
14,0810
104,810
114, L5~U9

Ea 1114, U110
1114 U110
R neusUse
L S X UNTINT ST
N uneusUse
KD 1UZUB U8
[ 1UZUBU8
Ll Ua,UBUT
oK U4 UBT

ck2

S0A

SCL
- il

WDDSPD

4I><I_Du1~m.ueamwm3

I [ Ui~U4,UE-LAMVREF)
I v

1~U4, U6~ UB(GND)

Note:U6~U9 is for 2Rank 32M16 base DDR module
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DDR SODIMM

7. SDRAM Absolute Maximum Ratings

Symbol Parameter Rating Units
Ta Operation Temperature 0to 70 °C
Tste Storage Temperature -55 to 100 °C
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 Y
los Output short Circuit Current 50 mA
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
(TCASE =0°C~70 OC; VSS=OV)

Value
Symbol Parameter Units | Notes
Min Max
VIH (AC) Input High (Logicl) Voltage VREF + 0.31 - \Y
VIL (AC) Input Low (Logic0) Voltage - VREF + 0.31 \%
VID (AC) Input differential Voltage: CK, /CK 0.7 VbDQ + 0.6 \% 1
VIX (AC) Input crossing point Voltage: CK, /CK 0.5* VbDQ + 0.2 0.5* VbDQ - 0.2 \Y 2

INote:
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

Ilevel of the same.
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DDR SODIMM

- DC Electrical Characteristics and Operating Conditions
(TCASE =0°C~70 OC; Vss = OV)

Symbol Parameter Min Typ. Max Units | Notes
Supply Voltage (DDR266,333) 2.3 2.5 2.7 \
VDD
Supply Voltage (DDR400) 25 2.6 2.7 \
Supply Voltage (DDR266,333) 2.3 25 2.7 \
\VVDDQ
Supply Voltage (DDR400) 25 2.6 2.7 \
VIH (DC) |Input High (Logicl) Voltage VRer + 0.15 - vopog + 0.3 \Y 1
VIL (DC) |Input Low (LogicO) Voltage -0.3 - VREF - 0.15 \Y 1
VTT Termination Voltage VRer-0.04 VREF VRer+0.04 \ 3
VREF I/0 Reference Voltage 0.49VDDQ 0.5VDDQ 0.51VDDQ \% 2
VIN(DC) |Input Voltage Level: CK, /CK -0.3 - vopog + 0.3 \
VIb(DC) |Input Differential Voltage: CK, /CK 0.36 - vopog + 0.6 \
VI(RATIO) |V-I Matching 0.71 - 1.4 \%
INote:
1. Inputs are not recognized as valid until VREF stabilizes.
2. VREFis 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 DCvalue.
3. V71T of transmitting device must track VREF of receiving device.
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DDR SODIMM

9. Operating, Standby, and Refresh Currents

- 256MB SODIMM (1 Rank, 32Mx16 DDR SDRAMS Tcase = 0 °C ~ 70°C)

Symbol Parameter/Condition PC-2700 Unit
One bank; Active - Precharge; tRC=tRC(min); tCK=tCK(min); DQ,DM and DQS inputs changing
| DDO |twice per clock cycle; address and control inputs changing once per 300 mA
clock cycle
One bank; Active - Read - Precharge; Burst Length=2; tRC=tRC(min); tCK=tCK(min); address
| DD1 340 mA
and control inputs changing once per clock cycle
| DD2P | All banks idle; Power down mode; CKE=Low, tCK=tCK(min) 20 mA
/CS=High, All banks idle; tCK=tCK(min); CKE= High; address and control inputs changing once
| DD2F 92 mA
per clock cycle.VIN=VREF for DQ, DQS and DM
| DD3P | One bank active ; Power down mode; CKE=Low, tCK=tCK(min) 72 mA
/CS=HIGH; CKE=HIGH; One bank; Active-Precharge;tRC=tRAS(max); tCK=tCK(min); DQ, DM
| DD3N |and DQS inputs changing twice per clock cycle; Address and other control inputs changing 160 mA
once per clock cycle
Burst=2; Reads; Continuous burst; One bank active; Address and control inputs changing once
| DD4R 480 mA
per clock cycle; tCK=tCK(min); IOUT=0mA
Burst=2; Writes; Continuous burst; One bank active; Address and control inputs changing once
| DDaw 480 mA
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
| DD5 480 mA
DDR266A & DDR266B at 133Mhz; distributed refresh
| DD6 |CKE=<0.2V; External clock on; tCK=tCK(min) 20 mA
| DD7 | Four bank interleaving with BL=4 Refer to the following page for detailed test condition 920 mA
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DDR SODIMM

10. AC Timing Specifications

(Tease =0°C ~ 70 °C; Vppg = Voo, See AC Characteristics)

PC2-2700 Unit
Symbol Parameter
Min. Max.
tac DQ output access time from CK/CK# -0.7 0.7 ns
tbQsck  |DQS output access time from CK/CK# -0.60 0.60 ns
tCH CK high-level width 0.45 0.55 tcK
tcL CK low-level width 0.45 0.55 tcK
Minimum half clk period for any given cycle; defined
tHP Min (tCL,tCH) - ns
by clk high (tcH) or clk low (tcL) time

tcK Clock Cycle Time 6 12 ns
tDs DQ and DM input setup time(differential data strobe) 0.45 - ns
tDH DQ and DM input hold time(differential data strobe) 0.45 - ns
tiPw Input pulse width 2.2 - ns
tDIPW DQ and DM input pulse width (each input) 1.75 - ns
tHZ Data-out high-impedance time from CK/CK - 0.7 ns
tLz(pQs) |DQS low-impedance time from CK/CK -0.7 0.7 ns
tLz(dQ) |DQ low-impedance time from CK/CK -0.7 0.7 ns
tbQsQ  |DQS-DQ skew (DQS & associated DQ signals) - 0.45 ns
tQHS Data hold Skew Factor - 0.55 ns
tQH Data output hold time from DQS tHP -tQHS - ns
tbQss  |Write command to 1st DQS latching transition 0.75 1.25 tcK
tbQsL,H) |DQS input low (high) pulse width  (write cycle) 0.35 - tcK
tDss DQS falling edge to CK setup time (write cycle) 0.35 - tcK
tDSH DQS falling edge hold time from CK (write cycle) 0.4 - tcK
tMRD Mode register set command cycle time 2 - tcK
twpsT | Write postamble 0.4 0.6 tcK
tWPRE | Write preamble 0.25 0.25 tcK
tiH Address and control input hold time 0.75 - ns
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DDR SODIMM

tis Address and control input setup time 0.75 - ns
tRPRE Read preamble 0.9 1.1 tck
tRPST  |Read postamble 0.4 0.6 tck ||
tRRD Active bank A to Active bank B command 12 - ns
Average Periodic Refresh Interval
- 3.9 us
(85°C < Tcase < 95°C)
tREFI
Average Periodic Refresh Interval
- 7.8 us
(0°C < Tcase < 85°C)
twR Write recovery time without Auto-Precharge 15 ns ||
tDAL Auto precharge write recovery + precharge time - - tck
tWTR Internal write to read command delay 1 - ns
tXSNR Exit self refresh to a Non-read command 75 - ns
tXSRD Exit self refresh to a Read command 200 - tck ||
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11.SPD

Serial Presence Detect — (256MB)
32Mx64 1 RANK UNBUFFERED DDR SDRAM DIMM based on 32Mx16, 4Banks, 8K Refresh, 2.6V DDR SDRAMs
with SPD

DDR SODIMM

Serial PD Data Entry

Note
Byte Description (Hexadecimal)
M1SF-56MB3CDB-J
0 Number of Serial PD Bytes Written during Production 80 ||
1 Total Number of Bytes in Serial PD device 08
2 Fundamental Memory Type 07
3 Number of Row Addresses on Assembly (0]p]
4 Number of Column Addresses on Assembly 0A ||
5 Number of module ranks 01
6 Module data width 40
7 Module data width (continued) 00
8 Voltage Interface Level of this Assembly 04 ||
9 DDR SDRAM Cycle Time 60
10 DDR2 SDRAM Access Time from Clock 70
11 Module error correction configuration type 00
12 Refresh Rate/Type 82
13 DDR SDRAM Width 10
14 Error Checking Width 00
15  |Minimum clock delay for back to back random colun 01
ddreses
16 Burst Length Supported OE
17 Number of banks internal to discrete SDRAM Device 04
18 CAS latencies supported ocC
19 [CS latency 01
20 WE latency 02
21 DDR SDRAM Module Attributes: 20
22 DDR2 SDRAM Device Attributes: General Cco
23 DDR SDRAM cycle time(tCK) 75
24 DDR SDRAM access from tAC 70
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DDR SODIMM

25 |DDR SDRAM cycle time (tCK) 00

26 DDR ADRAM access from clock (tAC) 00

27 Minimum Row Precharge Time 48

28 Minimum Row Active to Row Active delay 30

29 Minimum RAS to CAS delay 48

30 Minimum RAS Pulse Width 2A

31 Module Bank Density 40

32 Address and Command \Setup time before clock 75

33 Address and Command Hold Time After Clock 75

34 Data signal input setup 45

35 Data signal input setup 45

42 Device minimum active/auto-refresh to active/auto refresh 48
command nerind

43 Device maximum device cycle time 30

44 Device DQS-DQ skew for DQS and associated DQ signals 2D

45 Device read data hold skew factor 55

46 Reserved 00

DIMM height
47 00

Reserved
48-61 00

DRAM Case Temperature Rise from Ambient due to
62 00
Activate-Precharge/Mode Bits (DT0/Mode Bits)

36-40 |Reserved 00
41 Device minimum active/auto-refresh time 3C
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DDR SODIMM

63 Checksum for byte 0-62 19

64-71 |Manufacture’s JEDEC ID Code TF 7TF 7TF 7TF 7TF 7TF F1 FF

| 72 Module Manufacturing Location 02

73-90 |Module Part number 69 2D 44 49 4D 4D

91 PCB IDENTIFICATION CODE 00

93 YEAR OF MANUFACTURE

94 WEEK OF MANUFACTURE

95-98 |MODULE SERIAL NUMBER

92-127 |MNAUFACTURER SPECIFIC DATA

128-255 |UNUSED

| 92 PCB IDENTIFICAION CODE(CONTINUED) 00 “
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DDR SODIMM

12. PACKAGE DIMENSION
- (256MB, 1 Rank, 32Mx16 DDR SDRAMS)

060—= |+~ 0.25(Max)

Note: Device position is only for reference.
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DDR SODIMM

13.RoHS Declaration

| innodisk B R A ]
Innodisk Corporation

Tel:(02)7703-3000 Fax:(02) T703-3585 lotemnet: hiup-//www.innodisk com/

ROHS B £ % 4 & RoHs Declaration of Conformity)

Manufacturer Product: All Innodisk EM Flash and Dram products

= ERARROARDI (ATHRAQ) RUFRESTFRLXNZAAAR  ¥HORD
2011/65/EU M) # RolS M8 & £ -

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

ARFEAAIETLARAFIEST AR FEEH M FHTF CHFXAFBH » RAIBN -
Innedisk Carparation agrees that hath 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 (mg/kg)

Cd 100 ppm

Pb 1000 ppm
Hg 1000 ppm
Chromium VI (Cr+6) 1000 ppm
Polybromodiphenyl cther (PBDE ) 1000 ppm
Polybrominated Biphenyls ( PBB ) 1000 ppm

r 4% #® & A (Guarantor)

Company name 72 ) 4 # © _Innodisk Corporation ik AR A M 5]

Company Representative 22 5] (A & A ! _Richardlec F# %

Company Representative Title 2~ 8) X & ABR# : _ CEO #hi5 &
Date B9 : _2014 / 07 / 29
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DDR SODIMM

Revision Log

Date Modificatio

27 May 2011 Preliminary Edition

25 August 2011 Official Released.

14 June 2016 Added RoHS declaration and SPD table.
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