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SDRAM Architecture
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DDR SDRAM Architecture

« 2n-prefetch
« Delay Lock Loop

LLULEA UNIVERSITY OF TECHNOLOGY

DIVISION OF EMBEDDED INTERNET SYSTEMS

| Input Buffer | ;XV“
P Y 5
CK, CK i O
) Data_lnput Register S| oui
Bank Select Serial to Parallel Qle
gv - -
o . > Bank 1 =
'E [ (0] o e [
3L 8 - = g 5
|33 ‘§ > Bank 2 < 64 |2 32‘5‘ N
g ™A 3 "5 =1y
CK, CK | 5 55’ H > Bark 3 ® < g m
—_—e 3 us n ~N le)
[} Q x
> x > Bank 4
AR p 3 — 7
@ I
o 4>| Column Decoder
3 o |
< @
c la Latency and Burst Length
L g A m"
3 28 >
| Programming Register | | DLL | &% © | pas

Timing Register |

CK, CK

2002-12-13 5

ik

MO/EAB/RTN/D Magnus Sjalander



= L
ERICSSON = LULEA UNIVERSITY OF TECHNOLOGY

DIVISION OF EMBEDDED INTERNET SYSTEMS

DDR SDRAM Improvements

SDR SDRAM
 Long Delay in Column Clk
Decode and Data Lines
Data DO D1
 Added a Delay Lock Loop to 7ns 7ns
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DDR SDRAM Commands
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Same Commands as for Standard SDRAM

READ

WRITE

ACTIVATE

PRECHARGE

REFRESH

MRS (Mode Register Set)

Added

EMRS (Extended MRS)
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DDR SDRAM Memory Controller
DDR SDRAM Memory Controller
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Phase Shift the Data Strobe

« Delay Lock Loop
* Inverter Delay
« PCB Line Delay

Data Strobe
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Phase Detector and Control Logic -t

Y

Digital Delay Line

_ Data Strobe
" Delayed 90°

 Programmable Delay Line with Temperature Sensing

Data Strobe

Programmable Delay Line

Programmable Look Up Table

A

A

4

A

4

Temperature Sensor
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Synchronization of the Data

Data Even

One Flip-Flop for each Flank to
Sample Data

Data Odd

Data Strobe
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Synchronization of the Data Continued

Reference Clock Low

Rising Edge of Data Strobe
—> -¢

Data Strobe —|_I
Reference Clk
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Data Even
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Synchronization of the Data Continued
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Floorplan

AHB | Control
Signals

Clock Signals

APB Signals

AHB Il Control
Signals

AHB | Read, Write and Address Buss

DDR Memory Controller

AHB Il Read, Write and Address Buss

DDR Control
Signals
Address and
Data Buss
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Future Work

« Improved Refresh Handling
« Attempt to Reduce Initial Latency for Bursts
« Improved Buffer Handling
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Conclusion

* Working Implementation
« Smaller Changes to Improve Performance
« Highlights Difficulties and Solutions
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