DDR4 UDIMM

Approval Sheet

Customer
Product Number M4US-4GSSJCRG-E
Module speed PC4-2133
Pin 288 pin
CI-tRCD-tRP 15-15-15
SDRAM Operating Temp 0C~85TC
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DDR4 UDIMM

1. Features
Key Parameter

Industry Data Rate MT/s

Nomenclature CL=11 CL=13 CL=15

PC4-2133 1600 1866 2133

» JEDEC Standard 288-pin Dual In-Line * Fixed burst chop (BC) of 4 and burst length
Memory Module (BL) of 8 via the MRS
* Intend for PC4-2133 applications * Selectable BC4 or BL8 on-the fly (OTF)
* Inputs and Outputs are SSTL-12 compatible » Golden Connector
* VDD=VDDQ= 1.2 VoIt (TYP) * Fly-By topology
* VPP=2.5 VoIt (TYP) * Terminated control, command and address
* VDDSPD=2.2-3.6V bus
» Low-Power auto self-refresh (LPASR) * Programmable /CAS Latency:
» SDRAMS have 16 internal banks for 10,11,12,13,14,15,16,17
concurrent operation (4 Bank Group of 4 + Operation temperature — (0°C~85C)
banks each) * On-die VREFDQ generation and Calibration
* Normal and Dynamic On-Die Termination for * On-Board EEPROM
data, strobe and mask signals. * RoHs and Halogen free (Section 13)

+ Data bus inversion (DBI) for data bus
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DDR4 UDIMM

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) 0 to +55 °C

TsTG Storage Temperature -50 to +100 °C

Hopr Operating Humidity (relative) 10to 90 %

HsTte Storage Humidity (without condensation) 5t0 95 %

PBAR Barometric Pressure (operating & storage) 105 to 69 K Pascal 1,2

1. The component maximum case temperature (Tcase) shall not exceed the value specified in the
DDR DRAM component specification.
2. Up to 9850 ft.

3. SDRAM Parameters by device density

RTT_Nom Setting Parameter

Average periodic refresh 0°C=TcAsex85°C
tREFI

interval 85°C<=TcAase<95°C

Rev 1.1
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DDR4 UDIMM

4. Ordering Information

DDR4 UDIMM

DIMM Number of | Number
Part Number Density Speed

Organization DRAM of rank

M4US-4GSSJCRG-E 4GB PC4-2133 | 512Mx64 8 1

Rev 1.1
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DDR4 UDIMM

5. Pin Configurations (Front side/Back side)
DDR4 512Mx8 base UDIMM

NC Y d vss

DM5_n/
VREFCA DBI5_n,NC
vss vss NC

DM3_n/

DBI3_n,NC VoD vss

NC vIT

vss EVENT_n,NF

AO vDD

vDD BA1

BAO A10/AP

VSS VDD

CB4/NC NC

Vss

CBO/NC

vss

DM8_n/
DBI8_n.NC

NC

vss vss

DMI_n/ cB8é
DBI1_n,NC DBI8_n,NC

NC vss

Vss CB2/NC

21

22

23 VSs

DM7_n/
DBI7_nNC

24

25 NC

26 Vss vss

DM4_n/
27 DBI4_n,NC

28 Vss VDD NC

DM2_n/

» DBI2_n,NC

A12/BC_n vss

30 NC A9

31 Vss VDD vss

32 A8 VSSSPD

33 AB SDA

34 VDD VPP

35 Vss A3 VPP

36 DQ28 Al VPP

Note:

1. NC = No Connect, RFU = Reserved for Future Use

2. Address A17 is cnly valid for 16 Gb x4 based SDRAMs.
3. RAS_n is a multiplexed function with A16.

4. CAS_n is a multiplexed function with A15.

5. WE_n is a multiplexed function with A14.

6. CBx is for ECC UDIMM only

Rev 1.1
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6. Architecture

Pin Definition

Pin Name

Description

Pin Name

DDR4 UDIMM

Description

Ax

SDRAM address bus

SCL

Serial Clock for temperature sensor/SPD
EEPROM

A10/AP

Auto-Precharge

DQx, CBx

Data input/output and check bit
input/output:

A12/BC n

Burst Chop

DM_n/ DBI_n/TDQS t
(DMU_n, DBIU_n),
(DML _n/DBIl n)

Input data mask and data bus inversion:

ACT n

Command Input

SDA

Serial Data

Bank Address Inputs

DQS t
DQs ¢
DQsU t
Dasu_c
DQSL t
DQSL ¢

Data strobe:

BGx

Bank Group Address Inputs

ALERT n

Alert output

o, C1.c2
(RDIMM or LRDIMIM
only)

Chip ID

EVENT_n

Temperature event

Ckx_t
Ckx_c

Clock

TDQS t, TDAS ¢
(%8 DRAM-based RDIMM
only)

Termination data strobe:

CKEx

Clock enable

VDD

Module power supply: 1.20V (TYF)

CSx_n

Chip Select

VPP

DRAM activating power supply: 2.5V —
0125V / +0.250V

0DTx

On-Die Termination

VREFCA

Reference voltage for control, command,
and address pins

Parity

Parity of Command and Address

Ground

RAS _niA16
CAS_n/A15
WE n/A14

Command Input

Power supply for termination of address,
command, and control VDD/2.

RESET n

Active LOW asynchronous reset

VDDSPD

Power supply used to power the 12C bus
for SPD.

SAxX

Serial address Input

Reserved for future use.

October 2017
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DDR4 UDIMM

7. Function Block Diagram:
- (4GB, 1 Rank 512Mx8 DDR4 SDRAMS)

|l.'":|
(2]

qﬂ

g

saio si-u Slnz
Sa0 541 SA2
Serlal PD TDFH-8(MLF)

DDRIYV EDRAH UL-UB

Ba[0:1] —— DODRIV. SDRAH-UL1-UB

Al 18] TDRIY SDRAH -LU1-UB

FARITY —— DDRIV SDR&H L1-UB
ACT_N ——— DDRIV SDR&H L1-LIB
CEED DOEIY SDRAH UL-UB

aoTa DDRIY SDRAH UL-UB

C50_n——— DDRIv SDRAH L1-UB

CHO_t —— DDRIY SDRAHM UL-UA 0.01ufF
39 Ohm —voo

Cho_e DDRIY SDR&H LL-US

15 Ch
k1t Da[oa:63] *——wm— Each D0 pi of ORIV SDRAM
7% Qhmn % D5_CL00: 7] = y— Each DOS_C pin of IORDY SDRAM
K= 7 B DOS_T[00: 0F] =—wmm—— Each DOS_T pin of IDORDY SOR&M

Alert_n —— DORIY SDRAM ULI-US ———.A%— oD DML 07] =~wv—Each TH pln of DORIY SDR&M
RESET_n IDRIY SDRAM UL-US

Note: 1. The ZQ ball on each DDR4 component is connected to an external 240Q +1% resistor that is tied to

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

Rev 1.1
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DDR4 UDIMM

8. SDRAM Absolute Maximum Ratings

Symbol Parameter Rating

Normal Operating Temp. 0to 85

ToPER Operation Temperature
Extended Temp.(optional) 85 to 95

TsTc Storage Temperature -55 to 100

Vin, VouT Voltage on any pins relative to Vss -0.3to0 +1.5

Voltage on VDD supply relative to Vss -0.3to +1.5

Voltage on VDDQ supply relative to Vss -0.3to +1.5

1. Operating Temperature TOPER is the case surface temperature on the center / top side of the DRAM.

For measurement 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 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 ys. It is also possible to
specify a component with 1X refresh (tREFI to 7.8us) 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 =0b 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.

4. 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.

5. Storage Temperature is the case surface temperature on the center/top side of the DRAM. For the measurement conditions,
please refer to JESD51-2 standard.
6. VDD and VDDQ must be within 300 mV of each other at all times;and VREF must be not greater than 0.6 x VDDQ, When VDD

and VDDQ are less than 500 mV; VREF may be equal to or less than 300 mV

October 2017 Rev 1.1
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DDR4 UDIMM

9. Module Absolute Maximum Ratings

Symbol Parameter Rating

Vin, Vout | Voltage on I/O pins relative to Vss -0.3to +1.5

Vpp Voltage on VDD supply relative to Vss -0.3to +1.5

Vbpo Voltage on VDDQ supply relative to Vss -0.3to +1.5

Vpp Voltage on VPP supply relative to Vss -0.3t0 +3.0

Note:
1. VDDQ tracks with VDD; VDDQ and VDD are tied together.

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

October 2017 Rev 1.1
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10.Operating Condition

Parameter

DDR4 UDIMM

Supply Voltage

DRAM activating power supply

VREFCA(DC)

Input reference voltage command/

address bus

0.49 x VDD

0.5 x VDD

0.51 x VDD

Termination reference voltage

(DC) — command/address bus

Termination Voltage

0.49 x VDD —

20mvV

0.5 x VDD

0.51 x VDD +

20mvV

Input leakage current; any input
excluding ZQ;

OV <VIN<1.1lV

DQ leakage; OV < Vin < VDD

Output leakage current; VOUT =

VDD; DQ is disabled

Output leakage current; VOUT
=VSS; DQ and ODT are
disabled; ODT is disabled with

ODT input HIGH

VREF + 0.125

VDDQ + 0.3

VREFCA leakage; VREFCA =

VDD/2 (after DRAM is initialized)

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

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

3. VREFCA must not be greater than 0.6 x VDD. When VDD is less than 500mV, VREF may be less than or equal to

300mV.

4. VTT termination voltages in excess of the specification limit adversely affect the voltage margins of command and

address signals and reduce timing margins.

5. Multiply by the number of DRAM die on the module.

6. Tied to ground. Not connected to edge connector.

October 2017
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11.Operating, Standby, and Refresh Currents

- 4GB UDIMM (1 Rank 512Mx8 DDR4 SDRAMS Tease = 0 °C ~ 70 °C)

Proposed Conditions

DDR4 UDIMM

Operating One Bank Active-Precharge Current (AL=0)CKE: High; External clock: On; tCK,
nRC, nRAS, CL: Refer to Component Datasheet for detail pattern; BL: 81; AL: 0; CS_n:
Highbetween ACT and PRE; Command, Address, Bank Group Address, Bank Address
Inputs: partially toggling; Data 10: VDDQ; DM_n:stable at 1; Bank Activity: Cycling with one
bank active at a time: 0,0,1,1,2,2,... ; Output Buffer and RTT: Enabled in Mode
Registers2;0DT Signal: stable at 0; Pattern Details: Refer to Component Datasheet for

detail pattern

Operating One Bank Active-Precharge Current (AL=CL-1)

AL = CL-1, Other conditions: see IDDO

Operating One Bank Active-Read-Precharge Current (AL=0)CKE: High;
External clock: On; tCK, nRC, nRAS, nRCD, CL: Refer to Component
Datasheet for detail pattern; BL: 81; AL: 0; CS_n: Highbetween ACT, RD and
PRE; Command, Address, Bank Group Address, Bank Address Inputs, Data
10: partially toggling; DM_n: stableat 1; Bank Activity: Cycling with one bank
active at a time: 0,0,1,1,2,2,... ; Output Buffer and RTT: Enabled in Mode
Registers2; ODT Signal: stable at 0; Pattern Details: Refer to Component

Datasheet for detail pattern

Operating One Bank Active-Read-Precharge Current (AL=CL-1)

AL = CL-1, Other conditions: see IDD1

Precharge Standby Current (AL=0)CKE: High; External clock: On; tCK, CL:

Refer to Component Datasheet for detail pattern; BL: 81; AL: 0; CS_n: stable at

1; Command,Address, Bank Group Address, Bank Address Inputs: partially

toggling ; Data 10: VDDQ; DM_n: stable at 1; Bank Activity: all banksclosed;
Output Buffer and RTT: Enabled in Mode Registers2; ODT Signal: stable at 0;

Pattern Details: Refer to Component Datasheet for detail pattern

IDD2NA

Precharge Standby Current (AL=CL-1)

AL = CL-1, Other conditions: see IDD2N

October 2017
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IDD2NT

Precharge Standby ODT Current

CKE: High; External clock: On; tCK, CL: Refer to Component Datasheet for
detail pattern; BL: 81; AL: 0; CS_n: stable at 1; Command, Address, Bank
Group Address, Bank Address Inputs: partially toggling ; Data 10: VSSQ;
DM_n: stable at 1; Bank Activity: all banks closed; Output Buffer and RTT:
Enabled in Mode Registers2; ODT Signal: toggling according ; Pattern Details:

Refer to Component Datasheet for detail pattern

DDR4 UDIMM

IDD2NL

Precharge Standby Current with CAL enabled

Same definition like for IDD2N, CAL enabled3

IDD2NG

Precharge Standby Current with Gear Down mode enabled

Same definition like for IDD2N, Gear Down mode enabled3

IDD2ND

Precharge Standby Current with DLL disabled

Same definition like for IDD2N, DLL disabled3

IDD2N_par

Precharge Standby Current with CA parity enabled

Same definition like for IDD2N, CA parity enabled3

Precharge Power-Down Current CKE: Low; External clock: On; tCK, CL: Refer
to Component Datasheet for detail pattern; BL: 81; AL:0; CS_n: stable at 1;
Command, Address, Bank Group Address, Bank Address Inputs: stable at 0;
Data I10: VDDQ; DM_n: stable at 1;

Bank Activity: all banks closed; Output Buffer and RTT: Enabled in Mode

Registers2; ODT Signal: stable at 0

Precharge Quiet Standby Current

CKE: High; External clock: On; tCK, CL: Refer to Component Datasheet for
detalil pattern; BL: 81; AL: 0; CS_n: stable at 1; Command,

Address, Bank Group Address, Bank Address Inputs: stable at 0; Data IO:
VDDQ); DM_n: stable at 1;Bank Activity: all banks closed,;

Output Buffer and RTT: Enabled in Mode Registers2; ODT Signal: stable at 0

Active Standby Current

CKE: High; External clock: On; tCK, CL: Refer to Component Datasheet for
detalil pattern; BL: 81; AL: 0; CS_n: stable at 1; Command,

Address, Bank Group Address, Bank Address Inputs: partially toggling ; Data
10: VDDQ; DM_n: stable at 1;Bank Activity: all banks

open; Output Buffer and RTT: Enabled in Mode Registers2; ODT Signal: stable
at 0; Pattern Details:Refer to Component Datasheet

for detail pattern

October 2017
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DDR4 UDIMM

Active Standby Current (AL=CL-1)
IDD3NA
AL = CL-1, Other conditions: see IDD3N

Active Power-Down Current

CKE: Low; External clock: On; tCK, CL: sRefer to Component Datasheet for
detail pattern; BL: 81; AL: 0; CS_n: stable at 1; Command,

Address, Bank Group Address, Bank Address Inputs: stable at 0; Data 10:
VDDQ; DM_n: stable at 1; Bank Activity: all banks open;

Output Buffer and RTT: Enabled in Mode Registers2; ODT Signal: stable at 0

Operating Burst Read Current

CKE: High; External clock: On; tCK, CL: Refer to Component Datasheet for
detail pattern; BL: 82; AL: 0; CS_n: High between RD;

Command, Address, Bank Group Address, Bank Address Inputs: partially
toggling ; Data 10: seamless read data burst with different

data between one burst and the next one according ; DM_n: stable at 1; Bank
Activity: all banks open, RD commands cycling through

banks: 0,0,1,1,2,2,... ; Output Buffer and RTT: Enabled in Mode Registers2;
ODT Signal: stable at 0; Pattern Details: Refer to

Component Datasheet for detail pattern

Operating Burst Read Current (AL=CL-1)

IDD4RA
AL = CL-1, Other conditions: see IDD4R

Operating Burst Read Current with Read DBI
IDD4RB
Read DBI enabled3, Other conditions: see IDD4R

Operating Burst Write Current

CKE: High; External clock: On; tCK, CL: Refer to Component Datasheet for
detail pattern; BL: 81; AL: 0; CS_n: High between WR;

Command, Address, Bank Group Address, Bank Address Inputs: partially
toggling ; Data 10: seamless write data burst with different

data between one burst and the next one ; DM_n: stable at 1; Bank Activity: all
banks open, WR commands cycling through banks:

0,0,1,1,2,2,... ; Output Buffer and RTT: Enabled in Mode Registers2; ODT
Signal: stable at HIGH; Pattern Details: Refer to Component

Datasheet for detail pattern

Operating Burst Write Current (AL=CL-1)
IDDAWA
AL = CL-1, Other conditions: see IDD4W

Operating Burst Write Current with Write DBI
IDD4WB

Write DBI enabled3, Other conditions: see IDD4W

October 2017 Rev 1.1
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IDD4AWC

Operating Burst Write Current with Write CRC

Write CRC enabled3, Other conditions: see IDD4W

528

DDR4 UDIMM

24 mA

IDD4W_par

Operating Burst Write Current with CA Parity

CA Parity enabled3, Other conditions: see IDD4W

624

24 mA

IDD5B

Burst Refresh Current (1X REF)

CKE: High; External clock: On; tCK, CL, nRFC: Refer to Component Datasheet
for detail pattern; BL: 81; AL: 0; CS_n: High between

REF; Command, Address, Bank Group Address, Bank Address Inputs: partially
toggling ; Data 10: VDDQ; DM_n: stable at 1; Bank

Activity: REF command every nRFC ; Output Buffer and RTT: Enabled in Mode
Registers2; ODT Signal: stable at 0; Pattern Details:

Refer to Component Datasheet for detail pattern

1520

144 mA

IDD5F2

Burst Refresh Current (2X REF)

tRFC=tRFC_x2, Other conditions: see IDD5B

1280

120 mA

IDD5F4

Burst Refresh Current (4X REF)

tRFC=tRFC_x4, Other conditions: see IDD5B

960

88 mA

IDD6N

Self Refresh Current: Normal Temperature Range

TCASE: 0 — 85°C; Low Power Array Self Refresh (LP ASR) : Normal4; CKE:
Low; External clock: Off; CK_t and CK_c#: LOW; CL: Refer

to Component Datasheet for detail pattern; BL: 81; AL: 0; CS_n#, Command,
Address, Bank Group Address, Bank Address, Data 10:

High; DM_n: stable at 1; Bank Activity: Self-Refresh operation; Output Buffer

and RTT: Enabled in Mode Registers2; ODT Signal: MIDLEVEL

104

32 mA

IDD6E

Self-Refresh Current: Extended Temperature Range)

TCASE: 0 — 95°C; Low Power Array Self Refresh (LP ASR) : Extended4; CKE:
Low; External clock: Off; CK_t and CK_c: LOW; CL:

Refer to Component Datasheet for detail pattern; BL: 81; AL: 0; CS_n,
Command, Address, Bank Group Address, Bank Address, Data

10: High; DM_n:stable at 1; Bank Activity: Extended Temperature Self-Refresh
operation; Output Buffer and RTT: Enabled in Mode

Registers2; ODT Signal: MID-LEVEL

October 2017
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DDR4 UDIMM

Self-Refresh Current: Reduced Temperature Range

TCASE: 0 — TBD (~35-45)°C; Low Power Array Self Refresh (LP ASR) :
Reduced4; CKE: Low; External clock: Off; CK_t and CK_c#: LOW;

CL: Refer to Component Datasheet for detail pattern; BL: 81; AL: 0; CS_n#,
Command, Address, Bank Group Address, Bank Address,

Data 10: High; DM_n:stable at 1; Bank Activity: Extended Temperature
Self-Refresh operation; Output Buffer and RTT: Enabled in Mode

Registers2; ODT Signal: MID-LEVEL

Auto Self-Refresh Current

TCASE: 0 — 95°C; Low Power Array Self Refresh (LP ASR) : Auto4;Partial
Array Self-Refresh (PASR): Full Array; CKE: Low; External

clock: Off; CK_t and CK_c#: LOW,; CL: Refer to Component Datasheet for
detail pattern; BL: 81; AL: 0; CS_n#, Command, Address, Bank

Group Address, Bank Address, Data |0: High; DM_n:stable at 1; Bank Activity:
Auto Self-Refresh operation; Output Buffer and RTT:

Enabled in Mode Registers2; ODT Signal: MID-LEVEL

Operating Bank Interleave Read Current
CKE: High; External clock: On; tCK, nRC, nRAS, nRCD, nRRD, nFAW, CL:

Refer to Component Datasheet for detail pattern; BL: 81; AL:

CL-1; CS_n: High between ACT and RDA; Command, Address, Bank Group

Address, Bank Address Inputs: partially toggling ; DatalO: read data bursts with
different data between one burst and the next one ; DM_n: stable at 1; Bank
Activity: two times interleaved cycling

through banks (0, 1, ...7) with different addressing; Output Buffer and RTT:
Enabled in Mode Registers2; ODT Signal: stable at 0; Pattern

Details: Refer to Component Datasheet for detail pattern

Maximum Power Down Current TBD
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DDR4 UDIMM

12.PACKAGE DIMENSION
- (4GB, 1 Rank 512Mbx8 DDR4 base UDIMM)
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Note: unit: millimeter, tolerance +/-0.15
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DDR4 UDIMM

13. ROHS Declaration

innodisk [ 1 sV
Innodisk Corporation

Tel:(02)7703-3000 Fax:(02) 7703-3535 Intemet: hup:/iwww.innodisk. com’

ROHS & £ % % & (RoHs Declaration of Conformity)

Manufacturer Product: All Innodisk EM Flash and Dram products

— v HMEMROAMLS (UTFTHRALX2T) JFLFRRETFHXNZAAAR  EHOSD
2011/65/EU M) #+ RoHS 28 & K -

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

Innedisk Corporation 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 (Crt+6 ) <1000 ppm
olybromodiphenyl ether (PBDE ) < 1000 ppm
Polybrominated Biphenyls ( PBB ) < 1000 ppm

r 4% # & A (Guarantor)
Company name 4> 3) % # © __Innodisk Corporation & i B B {5 H R A 3]

Company Representative 2> ] X, & A | _Richard Lee F 4%

Company Representative Title 2~ 8) (% & AB# : _ CEO $5 &
Date B¥:_ 2014 / 07 [/ 29

Company Samo/ 27X /i)
J
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DDR4 UDIMM

Revision Log

Date Modification

12" January 2017 | Preliminary Edition

12" January 2017 | Official Released

26" October 2017 Modified DIMM type of 4.Ordering Information
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