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A Bit-Rearrangement Based Method to Reduce SSN
of DDR Interface in STB Chip Design

LIANG Jun', YE Jian-bing® , WANG Hong-hai*, ZHANG Ming'
(1. Institute of Information and Communication Engineering , Zhejiang University , Hangzhou , Zhejiang 310027, China ;
2. Hangzhou Nationalchip S&T Co . , Ltd , Hangzhou , Zhejiang 310027, China )

Abstract: The SSN (Simultaneous Switching Noise) caused by parasitic inductance of low cost QFP (Quad Flat Package)
package limits the DDR (Double Date Rate) interface data transfer rate of STB (Set Top Box) chip. This paper discusses the video
data interdependency and DDR bus bit interchangeability, and proposes a bit-rearrangement method to reduce SSN of DDR inter-
face. The video data used in STB chip has strong correlation in two space dimensions. Logic bits of DDR bus are physically inter-
laced according to specific algorithm during layout design phase, which makes spatial distribution of DDR output drive current more
balanced. The balanced distribution decreases average current running through each pair of power/ground pin and reduces SSN ac-
cordingly . This method is applied in a HDTV (High Definition TeleVision) chip on TSMC( Taiwan Semiconductor Manufacturing
Company) 55nm process. The DDR data transfer rate of the test chip in QFP package attains 1066Mbps.
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(3) W DB AR Ak 38 2 G 5 F AR v Bk AR R 1Y
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BB AL S R ORI R 5 R AR R G & He R
BB FE 2 S5 DL 3% 1. Matlab F2)7 40T

p = imread('lena. bmp') ;
y = rgh2gray(p) ;
data = reshape(y,1,[]);
xor _ data = bitxor(data, [ data(2:end) data(1)]);
for i=1:8
rotate _ rate( i) = sum( bitand (xor_ data,2"(i = 1))/2"(i = 1))/
length(xor _ data) ;

end
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P A — UK B0 2 v %) 1 52 AH A LU A ) B R % B9 e R Y
FRRE SR e RORE 206 0 4% £ 4 010111011 (1 2R 7R $H
B0 TR A BIEL ) BB R AN AR BHEE B0 R 3. Fc KAHAR Bl
EERObR S AE S B AL i AL P SSN Ay ™ HE AR . A KR A
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function [ result] = max1(x)
s =dec2bin(x);
try
for i=8:-1:1
reg = sprintf('11{ %d}’,i);
if (regexp(s,reg))
throw
end
end
result = 0;
catch
result =
end
end
f=@(x) maxl(«x);
max _ bit = arrayfun( f, xor _ data) ;
function [result] = rearrange( x )
for i=1:8
b(i) =bitand(x,2°(i =1))/2%(i-1)
end
result=b(1) + b(8) * 271+ b(2) x 22+ b(7) ¥ 23 +
b(3) x 2%+ b(6) x 25+ b(4) x 26+ b(5) * 27;
end
f_ rearrange = @ (x )max1 (rearrange(x ) ) ;
max _ bit _ rearrange = arrayfun(f _ rearrange, xor _ data) ;
tabulate( max _ bit) ;

tabulate(max _ bit _ rearrange ) ;
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A5k 2, SSN A L B 1 AR A5 BE ™ E Tl T RS B )
15 EURR B SR AR TG E R 1 B R, R ECRE &
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A RS 5 FE AT T A B A B . e T I e K AH AT B G B
A 1B S B 2 Bk Y 1.97 4%, 1 H B BR
T 055 8 AR K AH SIS T A K5 1) BBCHR 30 ME R 2 1Y
ZEH

TECRFEHRRT, 45 1 0 f I A IR 5 0,58 1 L
PEHEML B R EE, bR L AT E S RN
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(49.57% +49.39% )di. 76 ELAFEHEIS , 55 1 4 B U5 45

AR EE 0,565 7 HLRR 4R AL d i 36, th 3% 1 nT 45720
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Xof L Y5 A D ) Y- 357 L SRR B R 1) 54% , SSN L AH
*2 RAESBEHGT

R AHR J5 b HAFEHE HHEE/
LS Bde (% ) JEHHE (% ) IR b Bt
0 10.79 10.79 1.00
1 33.34 65.57 1.97
2 26.18 12.14 0.46
3 14.85 4.11 0.28
4 7.64 3.90 0.51
5 4.03 1.71 0.43
6 1.93 0.81 0.42
7 0.79 0.51 0.64
8 0.47 0.47 1.00
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”z% TSRNG4 %0 > SSN, $2 %5 DDR £ 1 1Y
If’EbFﬁ$ H RGNS, (R PLTH S8 7 RE 784
FIHT QFP £ H A FEAR A .
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