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 DDR3 SDRAM Controller

Overview

The Lat t ice Double Data Rate (DDR3)  Synchronous Dynam ic Random  Access Mem ory (SDRAM) Cont roller is 

a general-purpose m em ory cont roller that  interfaces with indust ry standard DDR3 m em ory devices/ m odules 

com pliant  with JESD79-3, DDR3 SDRAM Standard, and provides a generic com m and interface to user 

applicat ions. The DDR3 SDRAM is the next -generat ion DDR SDRAM m em ory technology which features faster 

speed, m it igated SSO, and reduced rout ing due to “ fly-by”  rout ing signals to SDRAM instead of low skew t ree 

dist r ibut ion. This core reduces the effort  required to integrate the DDR3 m em ory cont roller with the rem ainder of the applicat ion and m inim izes the 

need to direct ly deal with the DDR3 m em ory interface.

Features

Support  for all Lat t iceECP3 “EA”  devices

I nterfaces to I ndust ry Standard DDR3 SDRAM com ponents and 

m odules com pliant  with JESD79-3, DDR3 SDRAM Standard

I nterfaces to DDR3 SDRAM at  speeds up to 400 MHz /  800 Mbps in -8 

speed grade devices

Supports mem ory data path widths of -8, -16, -24, -32, -40, -48, -56, 

-64 and -72 bits

Supports x4, x8, and x16 device configurat ions

Support  for unbuffered DDR3 DI MM and DDR3 RDI MM m odule

Supports up to one DI MM and two ranks per DI MM

Program m able burst  lengths of 8 ( f ixed) , chopped 4 or 8 (on- the- fly) , 

or chopped 4 ( fixed)

Program m able CAS latency

Program m able CAS Write Latency

Read burst  type of nibble sequent ial or inter leave

Supports autom at ic DDR3 SDRAM init ializat ion and refresh

Autom at ic Write Leveling for each DQS for DI MM applicat ions. Opt ion 

to switch of write leveling for On-board m em ory applicat ions.

Supports Power Down Mode

Supports Dynam ic On-Die Term inat ion (ODT)  cont rols

Term inat ion Data St robe (TDQS) for x8 widths only

Lat t iceECP3 I / O pr im it ives m anage read skews (Read Leveling 

equivalent )

Autom at ic Program m able I nterval Refresh or User I nit iated Refresh

Opt ion for cont rolling m em ory reset  outside the cont roller

The DDR3 SDRAM Cont roller 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  m ay be prevented or the bitst ream  m ay have t im e logic 

present  unless a license for the I P is purchased.
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Performance and Resource Utilization

Par am et er s SLI CEs LUTs Reg ist er s I / O f MAX ( MHz)

Data Bus Width:  8 (x8) 1741 2526 1772 42 400 MHz (800 Mbps)

Data Bus Width:  16 (x8) 1924 2672 2096 53 400 MHz (800 Mbps)

Data Bus Width:  24 (x8) 2108 2800 2439 64 400 MHz (800 Mbps)

Data Bus Width:  32 (x8) 2303 2913 2789 75 400 MHz (800 Mbps)

Data Bus Width:  40 (x8) 2298 2966 2692 86 400 MHz (800 Mbps)

Data Bus Width:  48 (x8) 2438 3055 2909 97 400 MHz (800 Mbps)

Data Bus Width:  56 (x8) 2553 3114 3123 108 400 MHz (800 Mbps)

Data Bus Width:  64 (x8) 2683 3224 3329 119 400 MHz (800 Mbps)

Data Bus Width:  72 (x8) 2820 3399 3477 130 333 MHz (666 Mbps)

Lat t i ceECP3
1 , 2

1. Perform ance and ut ilizat ion data are generated target ing an LFE3-150EA-8FN1156C device using Lat t ice Diam ond 1.2 software. Perform ance m ay vary when 
using a different  software version or target ing a different  device density or speed grade within the Lat t iceECP3 fam ily. 
2. EA silicon support  only. 
3. The DDR3 I P core can operate at  400 MHz (800 DDR3)  in the fastest  speed-grade ( -8)  when the data width is 64 bits or less and one chip select  is used.

4. I / O count  includes only the prim ary I / O (memory side I / O) .

Ordering Information

Fam i l y Par t  Nu m b er

Lat t iceECP3 (EA) DDR3-P-E3-U1

I P Ver sion :  1.3 

Ev alu at e :  To download a full evaluat ion version of this I P, go to the IPexpress 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 visible.  For m ore inform at ion on viewing/ downloading I P please read the I P Ex p r ess Qu ick  St ar t  

Gu id e .

Pu r ch ase :  To find out  how to purchase the I P Core, please contact  your l ocal  Lat t i ce  Sales Of f ice .
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