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DDR2 Posted CAS# Additive Latency
Technical Note
Introduction
DDR2 SDRAM introduces posted CAS# additive latency (AL) to make the command and 
data bus efficient for sustainable bandwidths. As demonstrated by Figure 1, commands 
may be issued externally but held by the device internally prior to execution, for the 
duration of AL, in order to improve system scheduling. Specifically, it helps avoid colli-
sion on the command bus and gaps in data input/output bursts. 

The AL function is controlled by an extended mode register and programmed via bits 
E3–E5 of the EXTENDED MODE REGISTER SET command, as shown in Figure 2. AL of 0, 
1, 2, 3, or 4 clocks is supported. This Technical Note describes the AL Function of the 
DDR2 SDRAM device.

Additive Latency Disabled
Figure 3 illustrates an example of DDR2 bank interleave reads. During the process, a 
bank is opened with an ACTIVATE command. After tRCD has been satisfied, a READ 
WITH AUTO PRECHARGE command is issued and data is read out of the DRAM. As seen 
in Figure 3, sometimes a command cannot be issued in the optimal location because 
another command occupies the location. The ACTIVATE to Bank z command must be 
delayed by one clock to avoid collision with the READ WITH AUTO PRECHARGE com-
mand, resulting in a gap in the output data. 

Additive Latency Enabled
AL allows a READ or WRITE command to be issued to the DDR2 SDRAM prior to tRCD 
(MIN) with the requirement that AL ≤ tRCD (MIN). Consequently, READ or WRITE can-
not be issued prior to the ACTIVATE command. The READ or WRITE command is held 
for the time specified by AL before it is issued internally to the DDR2 SDRAM device. 
Thus, READ Latency (RL) is equal to the sum of AL and CAS# latency (CL). WRITE 
latency (WL) is equal to the READ latency minus one clock: WL = AL + CL - (1 x tCK).

Figure 4 illustrates an example of DDR2 bank interleave reads with AL = tRCD – (1 x tCK). 
In this configuration the ACTIVATE and READ WITH AUTO PRECHARGE commands 
may be issued back to back. Assume tRCD = 4 x tCK; then AL is 3 clocks.  With a Burst 
Length of 4 requiring 2 clocks to burst data, the 2 clocks required for each ACTIVATE to 
READ WITH AUTO PRECHARGE pair match perfectly, resulting in continuous output of 
data from the DDR2 SDRAM device.

Additive latency (AL = 1) is only used for READ commands and will not affect WRITE 
command timing
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Additive Latency Enabled
Figure 1:  External and Internal Command Issue

Figure 2:  Progamming AL in the Extended Mode Register (EMR1)
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Bank Interleave Reads
®

Bank Interleave Reads
Figure 3:  DDR2 Bank Interleave Reads with AL = 0

Figure 4:   DDR2 Bank Interleave Reads with AL = 3

CK

CK#

COMMAND

ADDRESS

DQ

DQS,DQS#

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 T13 T14 T15

Bank x,
Row m

Bank y,
Row m

Bank x,
Col n

Bank z,
Row m

Bank y,
Col n

Bank z,
Col n

ACT ACT ACTREAD READ READ

DOUT

 
DOUT

 
DOUT

 
DOUT

 
DOUT

 
DOUT

 
DOUT

 
DOUT

 
DOUT

 
DOUT

 
DOUT

 
DOUT

 

TRANSITIONING DATA DON’T CAREGeneral Notes:  Example shown uses Additive Latency = 0, CAS# Latency = 4, BL=4, tRCD=4.

A10

CK

CK#

COMMAND

ADDRESS

DQ

DQS,DQS#

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 T13 T14

Bank x,
Row m

Bank y,
Row m

Bank x,
Col n

Bank z,
Row m

Bank y,
Col n

Bank z,
Col n

ACT ACT ACTREAD READ READ

DOUT

 
DOUT

 
DOUT

 
DOUT

 
DOUT

 
DOUT

 
DOUT

 
DOUT

 
DOUT

 
DOUT

 
DOUT

 
DOUT

 

A10

TRANSITIONING DATA DON’T CAREGeneral Notes:  Example shown uses Additive Latency = 3, CAS# Latency = 4, BL=4, tRCD=4.
pdf: 09005aef8166f853, source: 09005aef8166f847 Micron Technology, Inc., reserves the right to change products or specifications without notice.
TN4710.fm - Rev. A 12/04 EN 3 ©2003 Micron Technology, Inc. All rights reserved.

8000 S. Federal Way, P.O. Box 6, Boise, ID 83707-0006, Tel: 208-368-3900
prodmktg@micron.com www.micron.com Customer Comment Line: 800-932-4992

Micron, the M logo, and the Micron logo are trademarks of Micron Technology, Inc.     
All other trademarks are the property of their respective owners.

mailto:prodmktg@micron.com
http://www.micron.com/

	Introduction
	Additive Latency Disabled
	Additive Latency Enabled
	Figure 1: External and Internal Command Issue
	Figure 2: Progamming AL in the Extended Mode Register (EMR1)

	Bank Interleave Reads
	Figure 3: DDR2 Bank Interleave Reads with AL = 0
	Figure 4: DDR2 Bank Interleave Reads with AL = 3


