
 
ISSI’s 256Mb (8Mx32) DDR2 SDRAM Options      
 
INTRODUCTION 
 
DDR2 JEDEC standard configurations for the 256Mb DDR2 SDRAM is currently limited to three 
data bus width options. As shown in Table 1, 256 Mb DDR2 SDRAM devices are available only in 
x4, x8, and x16 products. Due to the demand for x32 products, ISSI is offering a 256 Mb (8 Mb x 
32) DDR2 SDRAM device. 

     
Table 1: 256Mb DDR2 JEDEC JESD79-2E Configurations 

 
In order to support this increased data bus width, several changes are implemented in the column 
and row addressing of the device. This technical note will discuss the main differences between 
the column and row addressing of the JEDEC Standard 256Mb DDR2 SDRAM and ISSI’s 256 Mb 
(8 Mb x 32) DDR2 SDRAM device and the effect of these changes in system design.  
 
STANDARD OPTION (IS43DR32800A) AND REDUCED PAGE-SIZE OPTION (IS43DR32801A) 
 
All of 256Mb DDR2 JEDEC devices have configurations that can be supported using 13 address 
lines (A0-A12). Due to the 8M x 32 configuration of ISSI’s 256 Mb DDR2 SDRAM device, the row 
address width or the column address width has to be reduced by one line. In order to provide 
system designers flexibility in their SDRAM controller selection, ISSI’s 256Mb DDR2 SDRAM 
device is available in two options: Standard Page-Size and Reduced Page-Size.  
 
The Standard Page-Size option (IS43DR32800A) uses a smaller row address width but utilizes 
the same column address width as 256Mb DDR2 JEDEC standard devices. The Reduced Page-
Size option (IS43DR32801A) has the same row address width but operates with a smaller column 
address width. The row and column addressing of these two options is shown in Table 2. 
 

 
Table 2: ISSI’s 256Mb (8M x 32) DDR2 Options  
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Package Pin-Out 
 
One of the main differences between the two options is the package pin-out. As shown in Figure 
1, the Reduced-Page Size option will include an A12 pin because this option has the same row 
address width as the JEDEC Standard device. On the other hand, the Standard Page-Size option 
has one less row address line. The K4 ball will be a No Connect (NC) pin in this option. 
 

 

 
 

Figure 1. 126-ball BGA package ball-out and ball list for ISSI’s 256Mb (8M x 32) device 
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Mode Register (MRS) and Extended Mode Register (EMRS) Setting 

 
Figure 2. 256Mb (8M x 32) DDR2 SDRAM Mode Register Set (MRS) 

 
As part of the initialization process of DDR2 SDRAM devices, Mode Register Set (MRS) and 
Extended Mode Register Set (EMRS) commands must be issued prior to normal device 
operation. These commands enable user defined variables, such as burst length and CAS 
latency shown in Figures 2 and 3, to be programmed by controlling the state of the address pins. 
Any changes in the addressing of the device will affect the MRS/EMRS setting and makes the 
MRS/EMRS setting between the two options different. 
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With the A12 pin present in the reduced-page option, the mode registers in this option has the 
same address field assignments as the other 256Mb DDR2 JEDEC standard devices. In contrast, 
the Standard Page-Size option does not utilize an A12 pin. Instead, the variable assigned to the 
A12 address field of the mode register (MR) is reassigned to the A11 address field of the 
extended mode register EMR1. 
 

 
 

Figure 3. 256Mb (8M x 32) DDR2 SDRAM Extended Mode Register Set (EMRS) for EMR1 
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SYSTEM DESIGN IMPACTS 
 
 

 
 

Figure 4. System Diagram of a SDRAM controller connected to ISSI’s 256Mb (8M x 32) DDR2 
SDRAM 

 
SDRAM Controllers that interface with DDR2 JEDEC Standard SDRAMs are guaranteed to 
support all JEDEC standard commands for x4, x8, and x16 configurations. However, ISSI’s 256 
Mb (8M x 32) DDR2 SDRAM device is not available as a default option. As such, programming 
SDRAM controllers that interface with either of the x32 device options must take note of several 
issues. 
 
Normally, DDR2 SDRAM controllers program the power down exit time by setting the A12 
address field of the mode register. Because the A12 address line is not available for the Standard 
Page-Size option, the SDRAM controller cannot set the active power down exit time setting using 
the standard MRS command.  As shown in Figure 3, this variable must be set by the SDRAM 
controller using the EMRS command and enter the desired setting in the A11 address field. 
 
Also, controllers configured to DDR2 JEDEC Standard generally support a column address width 
of 9 to 11 lines. However, the Reduced Page-Size Option has 8 address lines. This is a critical 
issue because several AC timing parameters are based on the column width of the device. In 
addition, assertions of certain commands, such as Precharge, also depend on the column width.  
Figure 5 shows how Texas Instruments’ TMS320DM644x can be modified to support a DDR2 
SDRAM device with 8 column address bits. 
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Figure 5. Texas Instruments’ TMS320DM644x SDRAM Bank Configuration 
 

CONCLUSION 
 
Due to the difference in their page size and addressing, each option has its advantages and 
disadvantages. The Standard Page-Size Option (IS43DR32800A) allows the use of 9 column 
address lines. However, the SDRAM controller has to set the mode registers differently due to the 
lack of an A12 pin. The Reduced Page-Size option (IS43DR32801A) allows the use of the A12 
pin for normal setting of both the mode and extended mode registers. As a result, the designer 
has to use a lower column address width of 8 lines. 
 
Figure 6 shows a flowchart to help system engineers choose which part is more suited for their 
design. If their design will incorporate an SDRAM controller that will allow them to modify the 
column address size to support a 256 word page size using 8 address lines, the best option is the 
Reduced Page-Size Option (IS43DR801A) because this device is MRS/EMRS JEDEC compliant. 
This allows them to initialize the mode registers using the same process as other DDR2 JEDEC 
Standard devices. If the design requires at least 9 column address lines, the Standard Page-Size 
Option (IS43DR800A) is the correct choice. 
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Figure 6. Option Selection Flowchart 
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