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1. Features 

 

 288-pin Registered Dual Inline Memory Module (RDIMM) 

 Organization: 512Mx72 based on 512Mx8(4Gb) * 9 components / 1 Rank 

 CL-tRCD-tRP : 15-15-15 

 JEDEC standard 1.2V (± 0.06V) Power Supply 

 VDDQ = 1.2V (± 0.06V) 

 16 Banks (4 Bank Groups) 

 Programmable CAS Latency: 10,11,12,13,14,15,16,17,18 

 Burst Length: 8(Interleave/nibble sequential) 

 Bi-directional Differential Data-Strobe 

 On Die Termination (ODT) 

 Average Refresh Period 7.8us at lower than a TCASE 85°C, 3.9us at  
85°C < TCASE < 95 °C 

 RoHS Compliant 

 Asynchronous Reset 

 PCB Height 18.75mm  
 

 

2. Address Configuration 

 

Module 
Organization 

Row 
address 

Column 
Address 

Bank Group 
Address 

Bank 
Address 

Auto 
Precharge 

512Mx72 A0-A14 A0-A9 BG0-BG1 BA0-BA1 A10/AP 

 

 

 

 

 



                                                                                                             DDR4 VLP RDIMM 

Rev 1.0 

Sept. 2016 
2008© InnoDisk Corp. All rights reserved 

InnoDisk Corp. reserves the right to change the Products and Specification without notices. 

 

3 

3. Pin Description 

Pin Name Description Pin Name Description 

A0-A17 Register address input SCL I2C serial bus clock for SPD/TS and register 

BA0, BA1 Register bank select input SDA I2C serial bus data line for SPD/TS and register 

BG0, BG1 Register bank group select input SA0-SA2 I2C slave address select for SPD/TS and 

register 

RAS_n Register row address strobe input PAR Register parity input 

CAS_n Register column address strobe input VDD SDRAM core power supply 

WE_n Register write enable input VPP SDRAM activating power supply 

CS0_n, CS1_n, 

CS2_n, CS3_n 

DIMM Rank Select Lines input VREFCA SDRAM command/address reference supply 

CKE0, CKE1 Register clock enable lines input VSS Power supply return (ground) 

ODT0, ODT1 Register on-die termination control 

lines input 

VDDSPD Serial SPD/TS positive power supply 

ACT_n Register input activate input ALERT_n Register ALERT_n output 

DQ0-DQ63 DIMM memory data bus RESET_n Set Register and SDRAMs to a Known State 

CB0-CB7 DIMM ECC check bits EVENT_n SPD signals a thermal event has occurred 

DQS0_t-DQS17_t Data buffer data strobes (positive) VTT SDRAM I/O termination supply 

DQS0_c-DQS17_c Data buffer data strobes (negative) RFU Reserved for future use 

CK0_t,CK1_t Register clock input (positive)   

CK0_c, CK1_c Register clock input (negative)   
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4. Pin Configuration (Front side/Back side) 
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Ordering Information 

 

DDR4 VLP RDIMM  

Part Number Density Speed 
DIMM 

Organization 
Number of 

DRAM 
Number 
of rank 

ECC 

M4R0-4GSSCCRG 4GB PC4-2133 512Mx72 9 1 Y 
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5. Block Diagram  
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6. IDD Specification Parameter 
(IDD values are for full operating range of Voltage and Temperature) 

 

Symbol Proposed Conditions Value Units 

IDD0 

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 IO: 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;ODT Signal: stable at 0; Pattern Details: Refer to Component Datasheet for detail pattern 

270 mA 

IDD0A 
Operating One Bank Active-Precharge Current (AL=CL-1) 
AL = CL-1, Other conditions: see IDD0 

288 mA 

IDD1 

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 IO: 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 

360 mA 

IDD1A 
Operating One Bank Active-Read-Precharge Current (AL=CL-1) 
AL = CL-1, Other conditions: see IDD1 

387 mA 

IDD2N 

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 IO: 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 

135 mA 

IDD2NA 
Precharge Standby Current (AL=CL-1) 
AL = CL-1, Other conditions: see IDD2N 

162 mA 

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 IO: 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 

144 mA 

IDD2NL 
Precharge Standby Current with CAL enabled 
Same definition like for IDD2N, CAL enabled3 

99 mA 

IDD2NG 
Precharge Standby Current with Gear Down mode enabled 
Same definition like for IDD2N, Gear Down mode enabled3 

135 mA 

IDD2ND 
Precharge Standby Current with DLL disabled 
Same definition like for IDD2N, DLL disabled3 

108 mA 

IDD2N_par 
Precharge Standby Current with CA parity enabled 
Same definition like for IDD2N, CA parity enabled3 

135 mA 

IDD2P 

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 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 

90 mA 

IDD2Q 

Precharge Quiet Standby 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: 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 

117 mA 
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IDD3N 

Active Standby 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 IO: 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 

243 mA 

IDD3NA 
Active Standby Current (AL=CL-1) 
AL = CL-1, Other conditions: see IDD3N 252 mA 

IDD3P 

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 IO: VDDQ; DM_n: stable 
at 1; Bank Activity: all banks open; 
Output Buffer and RTT: Enabled in Mode Registers2; ODT Signal: stable at 0 

117 mA 

IDD4R 

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 IO: 
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 

756 mA 

IDD4RA 
Operating Burst Read Current (AL=CL-1) 
AL = CL-1, Other conditions: see IDD4R 

783 mA 

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

783 mA 

IDD4W 

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 IO: 
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 

648 mA 

IDD4WA 
Operating Burst Write Current (AL=CL-1) 
AL = CL-1, Other conditions: see IDD4W 

684 mA 

IDD4WB 
Operating Burst Write Current with Write DBI 
Write DBI enabled3, Other conditions: see IDD4W 

648 mA 

IDD4WC 
Operating Burst Write Current with Write CRC 
Write CRC enabled3, Other conditions: see IDD4W 

594 mA 

IDD4W_par 
Operating Burst Write Current with CA Parity 
CA Parity enabled3, Other conditions: see IDD4W 

702 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 IO: 
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 

1710 mA 
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IDD5F2 
Burst Refresh Current (2X REF) 
tRFC=tRFC_x2, Other conditions: see IDD5B 

1440 mA 

IDD5F4 
Burst Refresh Current (4X REF) 
tRFC=tRFC_x4, Other conditions: see IDD5B 

1080 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 IO: 
High; DM_n: stable at 1; Bank Activity: Self-Refresh operation; Output Buffer and RTT: Enabled in 
Mode Registers2; ODT Signal: MIDLEVEL 

117 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 
IO: 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 

180 mA 

IDD6R 

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 IO: 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 

90 mA 

IDD6A 

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 IO: High; DM_n:stable at 1; Bank Activity: Auto Self-Refresh 
operation; Output Buffer and RTT: 
Enabled in Mode Registers2; ODT Signal: MID-LEVEL 

117 mA 

IDD7 

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 ; DataIO: 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 

1314 mA 

IDD8 Maximum Power Down Current  58.5 mA 

 



                                                                                                             DDR4 VLP RDIMM 

Rev 1.0 

Sept. 2016 
2008© InnoDisk Corp. All rights reserved 

InnoDisk Corp. reserves the right to change the Products and Specification without notices. 

 

10 

7. Absolute Maximum DC ratings 
 

Symbol Parameter Rating Units Notes 

VDD Voltage on VDD pin relative to Vss -0.3 ~ 1.5 V 1,3 

VDDQ Voltage on VDDQ pin relative to Vss -0.3 ~ 1.5 V 1,3 

VPP Voltage on VPP pin relative to Vss -0.3 ~ 3.0 V 4 

VIN, VOUT Voltage on any pin except VREFCA to Vss -0.3 ~ 1.5 V 1 

TSTG Storage Temperature -55 to +100 
0
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 conditions for extended periods may affect 
reliability 
2. 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. 
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 
4. VPP must be equal or greater than VDD/VDDQ at all times. 
 

 
 

8. AC and DC Operating Conditions 
Recommended DC Operating Conditions  
 

Symbol Parameter 
Rating 

Units Notes 
Min. Typ. Max. 

VDD Supply Voltage 1.14 1.2 1.26 V 1,2,3 

VDDQ Supply Voltage for Output 1.14 1.2 1.26 V 1,2,3 

VPP  2.375 2.5 2.75 V 3 

 
NOTE: 
1. Under all conditions VDDQ must be less than or equal to VDD. 
2. VDDQ tracks with VDD. AC parameters are measured with VDD and VDDQ tied together. 
3. DC bandwidth is limited to 20MHz. 
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9. Physical Dimension (drawing not in scale) Units : in Millimeters 
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10. RoHS Declaration 
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Revision Log 

 

Rev Date Modification 

0.1 1
st
 September 2016 Preliminary Edition 

1.0 1
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 September 2016 Official Released 

 


