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DDR2 SDRAM Controller - Pipelined

Overview

The Double Data Rate (DDR)  Synchronous Dynam ic Random  Access Mem ory 

(SDRAM)  Cont roller is a general-purpose mem ory cont roller that  interfaces with 

indust ry standard DDR2  SDRAM .  The m emory cont roller provides a generic 

com m and interface to the user 's applicat ion. This interface reduces the effort  to 

integrate the m odule with the remainder of the applicat ion and m inim izes the need 

to deal with the DDR2 SDRAM com m and interface. The t im ing param eters for the m em ory can be set  through the signals 

that  are input  to the core as part  of the configurat ion interface. This enables switching between different  m em ory devices 

and m odificat ion of t im ing param eters to suit  the applicat ion using the sam e net list .

Features

I nterfaces to I ndust ry Standard DDR2 SDRAM

High-Perform ance DDR2 533/ 400/ 333/ 266/ 200/ 133 operat ion

Program m able Burst  Lengths of 4 or 8

Program m able CAS Latency of 3, 4, 5 or 6 Cycles

I ntelligent  Bank Managem ent  to Minim ize ACTI VE Com m ands

Supports All Standard DDR Com m ands

Synchronous Im plem entat ion for Reliable Operat ion

Com m and Pipeline to Maxim ize Throughput

Up to 4 chip selects for m ult iple DI MM support

Supports all Com m on Mem ory Configurat ions 
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SDRAM data path widths of 8, 16, 32, 64 and 72 bits

Variable address widths for different  mem ory devices

Program m able t im ing param eters

Byte level writ ing through Data Mask signals

Burst  term inat ion

The DDR2 SDRAM Cont roller -  Pipelined is available as an I Pexpress user configurable I P core, which allows the 

configurat ion of the I P and generat ion of a net list  and sim ulat ion file for use in designs. Please note that  generat ing a 

bitst ream  may be prevented or the bitst ream  m ay have t im e logic present  unless a license for the I P is purchased.

Performance and Resource Utilization

Par am et er  Set t in g s
2 SLI CEs LUTs Reg ist er s I / O f MAX ( MHz)

3

User Guide Table 3-1 parameter defaults 1189 1386 1567 258 266 MHz (533 DDR2)

Lat t i ceECP3
1

1. Perform ance and ut ilizat ion character ist ics are generated using LFE3-95E-8FN1156CES with Lat t ice ispLEVER 8.1 software in DDR2 
m ode. Perform ance m ay vary when using this I P core in a different  density, speed or grade within the Lat t iceECP3 fam ily. 
2. SDRAM data path width of 32 bits. 
3. The DDR2 I P core can operate at  266 MHz (533 DDR2)  in the fastest  speed-grade ( -8)  when the data width is 64 bits or less and 2 or 
fewer chip selects are used. For help with designs running at  266 MHz, contact  your local sales office.

Par am et er  Set t in g s
2 SLI CEs LUTs Reg ist er s I / O f MAX ( MHz)

3

User Guide Table 3-1 parameter defaults 1234 1435 1530 258 266 MHz (533 DDR2)

Lat t i ceECP2 M/ S
1

1. Perform ance and ut ilizat ion character ist ics are generated using LFECP2M-35E-6F672C with Lat t ice ispLEVER 8.1 software in DDR2
m ode. Perform ance m ay vary when using this I P core in a different  density, speed or grade within the Lat t iceECP2M/ S fam ily. 
2. SDRAM data path width of 32 bits. 
3. The DDR2 I P core can operate at  266 MHz (533 DDR2)  in the fastest  speed-grade ( -7)  when the data width is 64 bits or less and 2 or 
fewer chip selects are used. For help with designs running at  266 MHz, contact  your local sales office.

Par am et er  Set t in g s
2 SLI CEs LUTs Reg ist er s I / O f MAX ( MHz)

3

User Guide Table 3-1 parameter defaults 1234 1435 1530 258 266 MHz (533 DDR2)

Lat t i ceECP2 / S
1

1. Perform ance and ut ilizat ion character ist ics are generated using LFECP2-50E-6F672C Lat t ice ispLEVER 8.1 software in DDR2 m ode.
Perform ance m ay vary when using this I P core in a different  density, speed or grade within the Lat t iceECP2/ S fam ily. 
2. SDRAM data path width of 32 bits. 
3. The DDR2 I P core can operate at  266 MHz (533 DDR2)  in the fastest  speed-grade ( -7)  when the data width is 64 bits or less and 2 or 
fewer chip selects are used. For help with designs running at  266 MHz, contact  your local sales office.

Par am et er  Set t in g s
2 SLI CEs LUTs Reg ist er s I / O f MAX ( MHz)

User Guide Table 3-1 parameter defaults 1261 1490 1530 246 266 MHz (533 DDR2)

Lat t i ceSC/ M
1

1. Perform ance and ut ilizat ion character ist ics are generated using LFSC3GA25E-6F900C Lat t ice ispLEVER 8.1 software in DDR2 m ode.
Perform ance m ay vary when using this I P core in a different  density, speed or grade within the Lat t iceSC/ M fam ily. 
2. SDRAM data path width of 32 bits.

Par am et er  Set t in g s
2 SLI CEs LUTs Reg ist er s I / O f MAX ( MHz)

User Guide Table 3-1 parameter defaults 704 1325 1118 152 133 MHz (266 DDR2)

Mach XO2
1
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8.1 software. Perform ance m ay vary when using this I P core in a different density, speed or grade within the MachXO2 fam ily.
2. SDRAM data path width of 16 bits.

Par am et er  Set t in g s
2 SLI CEs LUTs Reg ist er s I / O f MAX ( MHz)

User Guide Table 3-1 parameter defaults 1232 1433 1530 258 200 MHz (400 DDR2)

Lat t i ceXP2
1

1. Perform ance and ut ilizat ion character ist ics are generated using LFXP2-17E-6F484C Lat t ice ispLEVER 8.1 software in DDR2 m ode.
Perform ance m ay vary when using this I P core in a different  density, speed or grade within the Lat t iceXP2 fam ily. 
2. SDRAM data path width of 32 bits.

Ordering Information

Fam i ly Par t  Nu m b er

Lat t iceECP3 DDR2-P-E3-U6

Lat t iceECP2M/ S DDR2-P-PM-U6

Lat t iceECP2/ S DDR2-P-P2-U6

Lat t iceSC/ M DDR2-P-SC-U6

MachXO2 DDR2CTWB-M2-U

Lat t iceXP2 DDR2-P-X2-U6

I P Ver sion :  7.2 

Ev alu at e :  To download a full evaluat ion version of this IP, go to the I Pexpress tool and click the I P Server but ton in the 

toolbar.  All Lat t iceCORE I P cores and m odules available for download will be v isible. 

Pu r ch ase :  To find out  how to purchase the IP Core, please contact  your l o ca l  Lat t i ce  Sa les Of f i ce .
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