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3.11.5.5 – DDR2 Specific SDRAM Functions

*1: EMRS(2) is reserved for future use and all bits except BA0 and BA1 must be programmed to 0 when setting 
the mode register during initialization.

EMR(2) Programming: Reserved*1

*1: EMRS(3) is reserved for future use and all bits except BA0 and BA1 must be programmed to 0 when setting 
the mode register during initialization.

EMR(3) Programming: Reserved*1

DDR2 SDRAM EMRS2 and EMRS3

For DDR2 SDRAMs, both bits BA0 and BA1 must be decoded for Mode/Extended Mode Register Set com-
mands. Users must initialize all four Mode Registers. The registers may be initialized in any order.

Notes:

1. Background: This is to ensure future compatibility if/when any new feature is assigned to a bit or bits in
EMR(2) or EMR(3). 

2. EMR(2) and EMR(3): At this time, there are no features defined which use bit(s) in EMR(2) or EMR(3).

Address Field

Extended Mode Register(2)0*1

BA0 A15 ~ A13 A11 A10 A9 A8 A7 A6 A5 A4 A3 A2 A1 A0

0

BA1

1

BA2

0*1

A12

Address Field

Extended Mode Register(3)0*1

BA0 A15 ~ A13 A11 A10 A9 A8 A7 A6 A5 A4 A3 A2 A1 A0

1

BA1

1

BA2

0*1

A12
Release 13

document details: JEDEC SDRAM3.11.5.5 2008

http://www.avadocuments.com/doc/jedec-sdram3-11-5-5-2008
http://www.avadocuments.com/doc/jedec-sdram3-11-5-5-2008


JEDEC Standard No. 21-C
Page 3.11.5.5 – 2

Full 
DDR2(x32) SDRAM MR Definition

Notes: 1. BA2 and A13-A15 are reserved for future use and must be set to 0 when programming the MR.
2. For DDR2-400/533, WR (write recovery for autoprecharge) min is determined by tCK max and WR max is determined by tCK min. WR in

clock cycles is calculated by dividing tWR (in ns) by tCK (in ns) and rounding up to the next integer (WR[cycles] = RU{ tWR[ns] / tCK[ns] }, 
where RU stands for round up). For DDR2-667/800/1066, WR min is determined by tCK(avg) max and WR max is determined by tCK(avg) min.
WR[cycles] = RU{ tWR[ns] / tCK(avg)[ns] }, where RU stands for round up.
The mode register must be programmed to this value. This is also used with tRP to determine tDAL.

3. Speed bin determined. Not required on all speed bins.

           * A12 must be driven by the system to properly program the mode registers.

Address Field

Mode Register

Burst Length

Write recovery for autoprecharge

A8 DLL Reset
0 No
1 Yes

BA1 BA0 MRS mode

0
1
0
1

MR

EMR(2)

EMR(3)

EMR(1)

A12 Active power down exit time
0 Fast exit (use tXARD)

1 Slow exit (use tXARDS)

A11 WR
0 0 0

A10 A9
Reserved

0 0 1 2
0 1 0 3
0 1 1 4
1 0 0 5
1 0 1 6

1 1 0 7 (Optional)
1 1 1 8 (Optional)

* 2

0
A7

1 Test
Normal
mode

A6 CAS Latency
0 0 0

A5 A4
Reserved

0 0 1 Reserved
0 1 0 2 (Optional)
0 1 1 3 (speed bin determined)*
1 0 0 4
1 0 1 5 (speed bin determined)*

1 1 0 6 (speed bin determined)*
1 1 1 7 (speed bin determined)*

3

3

3

3

0
0
1
1

D
D

R
2-

40
0

D
D

R
2-

53
3

D
D

R
2-

66
7

D
D

R
2-

80
0

D
D

R
2-

10
66

0
A3

1 Interleave
Sequential
Burst Type

0
A2

0
1

A1

1
0

A0

1
4

BL

8

BA2 BA1 BA0 A15-A13 A12 A11 A10 A9 A8 A7 A6 A5 A4 A3 A2 A1 A0

Burst lengthBTCAS latencyTMDLLWRPD0*110* 0 0
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