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An Energy Consumption Saving Method Based on
Frequent Values and Bit Switching-Aware for On-chip Data Bus
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(1. Department of Computer ,North China Electric Power University , Baoding ,Hebei 071003 , China ;
2. School of Computer Science and Technology , Beijing Institute of Technology ,Beijing 100081 , China)

Abstract; In the deep sub-micron technology domain, the energy consumption of data bus accounts for the energy
consumption proportion of embedded multi-core chip is increasing. FV-MSB method was used to reduce the off-chip data
bus energy consumption. However, it didnt deal with the non-frequent values and the lower parts of the frequent high-ordered
bits values. In order to further reduce the dynamic energy consumption of which is induced by these values on the bus,an en-
ergy saving method based on frequent values and bit switching-aware for on-chip data bus is designed. Using the frequent
values and the perception of the switching activities number , automatically selecting the encoding mode and so switching ac-
tivities on the bus are significantly reduced,and therefore the bus dynamic energy is effectively reduced. With 70 nm technol-
ogy , the results of simulation experiments show our method can improve the ratio of energy saving by about 17. 76% and av-
erage ratio about 16.91% ,and which is better than FV-MSB over 6.28 % . And the trend of the energy saving ratio with \
shows that the method can still play the role when the technology size is further reduced in the future.
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YO R X BRI E ENER AN IR )+ 1A SR
I [ B AR, A ety 0 251 1 B 1 851 0 1,
X, 0 LR 0. n Fom AR SRR AL 8, ¢ Fom 18

ICRUE AR LS REREA S
(6) 148,

/E?ﬁ%ﬂﬁﬁﬁD,,(,,%’féFﬁﬁ

D, =X+A-Y (6)
HE(5) (6) WA, AR /NG E,, T SR i
& D, J%/].

3 MCFVC RZ&TeEH =
3.1 MCFVC ik
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1. FOR each data value DO
search for data value in FVC
IF hit in FVC THEN
F _signal — 1;

2
3
4
5. upper code «<— code for hit entry in FVC;
6 IF upper code < =3 THEN

7 current data bus value «— upper code;
8 ELSE

9 lower data value<—Mask & data value;

10. lower code < MC (lower data value 32 —m) ;

11. me _ code «— MCcodenum

12. current data bus value «<— upper code OR lower code;
13. END IF
14. ELSE

15.  current data bus value «<— MC( data value,32) ;
16.  F_signal < 0;

17. END IF

18. END FOR
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4. IF upper code < =3 THEN
&i%2 MC HRiGEEEE MC(value,n) 5. data value < data[ upper code] ;
) 6. ELSE
(org ) e) . y £ .
1.B ) «—org(value) ;//The true code of value; 7. lower data «— UNMC (lower data bus value ,mc _ code) ;
2. B —invert(value) ;//Invert code; 3 upper data « datal upper code ] ;
3. glodd) <«—oddinvert (value) ;// Odd invert code; 9 data value «—upper data OR lou’)er data
4. B «eveninvert (value) ;//Even invert code; 10 END IF ’
5. Dm.g%ST,,, (B(()rg) ’B(jfl)em) +A . CTHI(B(U.-Q ); 11, FISE
(iv)  pG-1)enc . (inv) Y |
6. Dy, ST _, (B B ]_ )+A - CT_, (B )3 12. current data value <— UNMC( data bus value ,mc _ code)
7. Dy ST_ (B BU-Deny L) oT_ (Bl 13 END IF
8. D,y ST, (B BUTD) 4 h « CT_, (B 5 14. END FOR
9

-MyMin (D, ,D; . Doyq» Do) 5

org » inv »

10. IF M, = =D,, THEN

11. Thiscode = B ;
12. MCcodenum «— 00 ;
13.  END IF

14 IF M, = =D,,, THEN
15. Thiscode = BV ;
16. MCcodenum<«01 ;
17. END IF

18. IFM,==D,, THEN
19. Thiscode = B ;
20. MCcodenum«—10
21. ENDIF

22. IFM,==D,, THEN
23. Thiscode = B(™) ;
24, MCcodenum <11
25. END IF

26.  RETURN Thiscode ,MCcodenum
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JEAE R R LB 43, TR el MC A 25 ] FARC I 4, AR 405 4
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Gy U, 58 U AD. X4 F _signal Sy O B, D4
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1. FOR each data bus value DO
2. IF F_signal = =1 THEN

3. upper code <— upper _ code _ index[ data bus value] ;

ik 4 g MC ff it R O E ARG S A A0S i 1 1
JE A i fELR [

&ik4 MC EBEHE R UNMC|(value,S)

1. IF S = =00 THEN

2 Thisdata«— org(value) ;

3. END IF

4.1F S= =01 THEN

5. Thisdata < odd invert( value) ;
6. END IF

7 IF S = =10 THEN

8 Thisdata<—even invert(value) ;
9. END IF

10. IF S = =11 THEN

11. Thisdata<— invert( value) ;
12.  END IF

13. RETURN Thisdata
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R2 A=SHAEEHETHTHELSI(%)
F1 F4 MC | MCF1 | MCF4 | MSB | MCHF4

1] 0.24 | 4.01 5.86 6.19 10.09 | 10.15 16.24

2 10.34 | 6.16 6.14 6.65 12.30 | 11.32 17.76

3 10.35 | 5.31 5.78 6.22 11.09 | 10.41 16.73

41 0.31 | 5.16 5.92 6.35 11.16 | 10.63 16.91

(/2% 1:mst _ht,2:em3d _ht,3:429. mef _ ht,4 ; average )

MCHF4 $iti &, A HOAS [R]{ELA )15 fE FE 01 WL 35 3,
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16.91% , BeJo BE A 38 K15 RE LU B A 1T, 38 e 2
BN TR E 2 A = 10 I, BRI RE L] Al ik
18.6% ,F- ¥ RE L1 M17. 76 % . MCFVC 5 =S Bl

BT RELLBIRE A AL AL RSN 8 FraR , P44 715 e
FLBlE A (A O F 10) 38 i imi 322 i 35 o T A€
AL RIIA SR I EE S TR i/, A AW K
AR T B AR T B2 A EUE B2 g

LE A9 (%)

29
qm
-

—e—mst_ht —m—em3d_ht

2 429.mcf ht —<—average

0 I I I I I I I I I
A0 1 2 3 4 5 6 7 8 9 10

8 AFEAT BT RERCR A

£33 MCHF4#EHET A ERARMER BT BELLBI( % )

A 0 1 2 3 4 5 6 7 8 9 10
mst _ ht 10.55 13.57 14.86 15.51 15.95 16.24 16.50 16.70 16.87 17.01 17.14
em3d _ht 13.82 15.58 16.59 17.13 17.49 17.76 17.98 18.16 18.33 18.47 18.60
429. mef _ ht 12.88 14.58 15.58 16.10 16. 46 16.73 16.94 17.12 17.28 17.41 17.53
average 12.42 14.58 15.68 16.25 16.63 16.91 17.14 17.33 17.49 17.63 17.76

4.2.2 HGiFHHT

K] MCFVC J5 25 52 30 A 28075 RE 14 [) 1 2.5
A TSRk AERERETT T, AR RE LU0 A &5 F8 /n e A
MCFEVC #8 B B RERE ; I IE] L7, A 18 X0 g Air i K
FVC i, SR TR e 75 20, Xt ek 9 200 Bor Fl
ANk BISAE FVC A3 AR i, 5 —
AR E AR B 2R AL A, G 2R A Bl B R o8
P Sk B RAR i A A, SR AT i 7K 4R )
73R — DR IS BB R, 5T IE R R AT
3 Vi o — A L B 48 R R S B Je — M E A TR
B PR, SRR S TACT A B e ST A RE SR, R RS
R R 5 A Bt A ) A 3R T L 20 5 s B T AU T 5
AT MC grfi e (22 2 ~ 4 FEphas, 5l 1A
FHASFII) ,3 A48 /RET S AL 8 ZRIC R FVC N
FEHHEAT R A , X SE A PR 5 AR TR LT H % R TR
BN AR AL B2, MCFVC J7E1E I AA IR
BATEOL R, B T i AR B 2R BT
FE A B

5 #it
ARICEEE T REHOKR T T, IS B A 0

AR B2 Sl A5 REAE 1Y RE L. it 1 M A 2T fE
AR AR L 2 A5 0, $2 ) T MCFVC %idfs i 2k
TRETT %, T A B A G Ar FVC BN AR A3 A At 5
L AR AR AL 1 0 4 A7 1) 28 T {7 728 480 K30 R 1) 22 9 ) Ak
R e AR T RS B AR R T BT RE L
Bl P B 45 R R, 70nm 1225 F , MCFVC Jrikaf K
i e E Sl 5 2 Bl S REAE, 19 LA 15 Mt AR LU AR 7 134
A IRAS S B RERSCR. I Ah, 5 RE FL I BE N A3 R
SR AE AL SR, MCEVC J5 I e AR T E R T it
— B4/ N AT AT RO D ik AR B 2 R B
1 2h 25 Ak
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