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Low Power Design fdr Survivor Memory Unit

DUAN Hua-rong
(College of Communication Engineering, Chongging University, Chongging 400030, China)

Abstract: There are two traditional techniques for the realization of survival memofy unit in Viterbi decoder—register exchange(RE) and
trace back (TR) method. RE has a very complicated interconnections and needs a high power consumption. TB needs a large quantity of
buffers and has long decoding delay. In this paper a modified register — exchange (RE) method is presented, which reduce its memory ac-

cess rate and its amount of memory, thus, reduces the power consumption.

Key words: Viterbi decoder; survival memory management; register exchange

0o 3 W

#ﬁ'@%“%ﬁ%ﬁ‘lﬁﬁmmﬁﬁm H FHBME,
BT EABEREI, E%—ﬁﬂdllﬁﬁfﬁﬁ% ={U%
HBERAPHBLE T Viterbi FRHEMER—FEH
EMERREHBR AR FREE, ERAFENER,
BEREFEEEAEHWERMNER, BN RSB
BAEREN LD, [BR Viterbi FBMENE E W
 BNEHSRSHEEERRARKEBHEFEYEK,
WRK,EHRBARKEY T B _RBHEERE
#, Viterbi 588 A 4#E 2 T ¥ M B3) modem 1/3 M8
B B, X T Rt e IR SO AROR, REAE Viterbi # 15
BHBERNERIEREEN. Viebi EEEFEASX
BEB i+ 85T BMU (branch metrics unit), il H % 8 70
ACS(add — compare ~ select unit) , {2 & BIF AT PMU
(path metrics unit) , 3 77 25 A 77 0 T 4 1 B8 5T SMU (sur-
vivor memory unit) 4 . ﬁ%ﬂmiﬁ*@ﬁm?m@ 1%
Mo

ESMU S BB FEATHENHFEBILE,HRER
K, BUNEA Vieerbi BB HEMBT EFHHRIT, A TH
{i Viterbi i#RS2R MIZHFE, SCHRT SMU #45 T LR T

YA B R 2006 - 02 —27

R BEFO971-) & IR A, BE AT 94, BFR i
FAEAGE BAL L ST Ak, B BB B S SRR
ﬂi.o -

L2l
-

WAFR

by £
o B 1 Viterbi #8 E 4 HE
#7732 #e 3k (RE, Register Exchenge) 5B # ¥ (TB,
Trace Back) BIA MR SMU MBRE G LI5S,

REBLHRER AL AEESENTEE R, N
REE B8, B RIS A7 S8R5 B R T 3E
BRETEE MM, RE FEESHANE FEEEE.
BEEFR BAERARE OREXRTTER RN &
RVISIGHERMN I ERRAEREEEE, OFS
— AR AR, F R S — A F R E R 4
S, B RARK TG, TARBRAS H B R S S R il
Jeid 3 A .

EREIRALEAN RAM 075 £k, FERE R
EHRBHRREEER, B2 RS RAM ¥ 5% REEK
BAREZHH. EEARAELRE S AN, BhE
BAKRE: DU P EE RIS RN N ARG
BB X ARSI, BHEEARNE
WEHE, QEHE— MERGRTERREMENGE,
B K .

RS, G5 RE B TR SRR,
T (R I L 55 0 40 O R S ARG B R THAR SO BOR . SO
W& B T B AT AT T — R , 7E S0 P RE



http://www.cqvip.com

124

P 000 http://www.cqvip.com]

B AL AT AR L T D R 143

R4 T 0 3 77 2R 0 (0 RO R, R 20 IR T BOIR B
- Rk BRI B,

1 EEHFHFRTRE

AHU(2, 1) BRE A, ST REF BRSOk
TR BRI R LR

th T T R AR BB U P S AR, B iR

HEA R A 4% 28, 180 RAMO 1 RAM1, B 1NF52%

F 256 DT, X 256 MRE, BAHITTH 40 Lok, H
B T=5-mHREBFLREEER,
M ACS BTSRRI EI R LA dec, ER—F
256 AR B, B —REMN | AT, FHEBELHRE
TURYE dec HIEFIMIA — M RE, RE i WEH, R
dec[i] = 0,AT—REX B LB, FTERMT—RER
/2005 dec[i] = 1, BT —RZ&k & F L BE, AT SIRT
—REN i2 + 128,

R IR, m%aﬁmmﬁ%mm% 0; IR i AHF

3 SRR R AR 1,

PSR Z AR X RAETX R, Jﬁﬂ—/‘ﬁﬁﬂ

{58 CTRL %, 4 CTRL=0 &, 8 RAM1 B A
~ RAMD, RS1E RAMD IR —FI1E B ML R 4
CTRL=1 Bt, #2 RAMO {55 A RAMI, £ /5 i RAMI #
G —FIEXFBERR,

2 MGENBERTHE

M EH BT A, 2 Viterbi BBEBBMARKE R 9

B, SRR AT R E R A 256 X 40 MTEREERRES;
TP JERBRES PRGN EERERE
B, EFSA ERAMNRER TR . BEEFEME
BTk WO FERNERER, R FER NS RE
SEBUH, X ER BRI R

- Viterbi HIE T AR MR AR KR, ER—H R

FIREHE, Aﬁﬁﬁ‘]ﬁﬂ‘Z"ﬁ*%ﬁ*%@Mﬁ
' | EE 2 .
OXXXXXXX agourt XXXXXXX0
)
0
IXXXXXXX XXXXXXX]

B2 (2,1,9) Viterbi # £ kA4 B

FEZEPH - 182, 2T HRRSRBEAKE L
ARER R ¢+ B2 2 MRS,

POy EiR i En ) 27 & 11).0:0:0.0:0:0.: € §9:0.0.0.0.0.0.8:5 ]
DRAF + 128 RE (7 < 128) FIJE PR, BIE ACS
BIUMHRERERAER . O M/ + 128 REH A1)
MEFRAEEE Qi fMi + REREPE —-MEFHNEIF
REHE, 5N RRERFREES,

Xt F R B 256 RS H RRRRAER . — B

FREEHAE G PRERS, X TR ER, R
HRARSHFFJETATIREERALE, AENE
—MRBRIT - 8 MM, OV F R, 7
FHEBINRIRE, ) R E SO S8 5 7 2R K P
£ RERTRENES. “RE-HANFREF, RE
—PREEEFRERS, B P AKB, XTAHE
B, A — R EFBHEBE N BTN R4 4 frdrny
{8, 3EH —F B 7 38 % B UM B B 1 4 AR AR Y
., TRFFROXBRKBEDTH 50%. |
RIRLL LR R, BUE A ARSI W TR OE
B RIS B AR RSB R FT BB, T TR U
HIFF AR AL Bk SMU BT RN 3%,
MFRSHFAS T HHARGREBA, BRI
BEBBENRBAR, URBB A FEE 0 TR #F

 ERORBERTMRRE T AR AR BIFRE M+

128, ATHESERE R 21 M1 2/ + LIRS, RAB M FFR . £
B ERTEBA OB 1 T, MR EFE, BTRMRE FF
BRUFERABAFTN.

EGMFTE Rk, HET— 1 RERB ABR
A ARAER, A1 ARRATRR, N 0 Bk 8 BB,

1R BT XM, SRS RFT R, Il — 1

RAERBEBARE,H 4 MR R EMREHS, A

00" AN EXBEHS, 01 RR; HNT XBHES,

R0 #p;mMAAXBRMNER B LLERR, TRTA
2 AR RERR :

SR BN T 256 X 8 tmmﬂfﬁms L
K4S XL E T 256 HoA%, {2 H T—*ﬂﬁ*%ﬁ%ﬁ Bt
SERERHRM 0% EH o

Nt EEHEE A — R HELBAERE, E

ﬂu%ﬁ%‘%&#ﬁﬂmmﬁ-ﬁmx?&%fz,ﬁﬂﬁ!a
BEE REFEBABSTALS, ATRIEH RN
B FERIREFERNNTER . BAN LS H MR
HARRE o

WR—ARARE A REHS, %B/A HSEREH
REBRAREEFPREHES, X oh, FERHR AN 1L
REFEBAFEH B AR RN 00 B@Jﬁxﬁ-%%&* '
[FIEd SR A — ANk 01, — 4Bk K 10, &%Fﬁﬁf
ﬁ%&

TL&;&HEMITwAaﬁmwﬁ#ﬁW@Eﬁﬂﬂm
B AEHRER, ‘

ek RO R 77 88 S He bk SMU 45/ 8N/ 3 BiR.

b
R e

HE% .
DATA[15-1] -

Hipetes | 2
———————
s N
;&jzé]_::— R

B3 MamaadtiisMULHE
(F4% 147 W)


http://www.cqvip.com

L BVE

P 000 http://www.cqvip.com]

% % REE RS ERS SN ITENR 147 -

ME 1R AR R IR, AR R R
12 1 17, REXMARR LI BTN L AR R
BREagk, ALBENIWIRERSHTRES
W OABEARARMANBRET ARIIEREHNRE, R
it % TR FE I AR X R A, AR RE R TR
R ALEMNRK, B2 BRERERSZAT, AR
BET B X (BA) X, (BRERZ)Z=1R
HM =R =S, R 1R, MR E MR W RE S
HRINE 1 HB, ERERSMTEEF, FUERTH
WROMIAHE, A MBS D T Mk, by AR AR AL
EAERS B B ERMRBI R B E RS 5
BB EB KRR

,/‘\

3 a )
2 7 3

1
Bcore(Xy) O * Zscore (X))

B2 BAAHABBZAOKLA

l3 N % . :
- RS B9 RL R AT AR 20 7 B4 B i AR R T i
ROBEFESE—CEE LVER, RETERMSNR

By R b, BERREFRPHREERZ M TERFE
— B UM, 7ER 3 — R BR AT W SE AT 1R AT T REXT S Lk
EEWEIHT TEE RN, XH LS BEBERFER
LB R BT R BP RN IR, tUsR R ST
TR R AGB S, R ERA ST, ATRAR S
HE—HRELBHIANGEIER, BE S ARERR
HRRKEE. GEBEANRETRGEERRENE
EE R, Bt Z B SRR, R RIE T R 4 B
KEPEFEHNERNBHERTE.

$EW:

[1] Fenton N E, Pfleeger S L. Software Metrics: A Rigorous &
Practical Approach{ M]. % 2 ff. 03T M4E K% H AR,
2003.

[2] PBillai K, Nair V S S. Statistical analysis of nonstationary soft-
ware metrics| . Information and Software Technology, 1997,
39:363 - 373.

[3] Fenton N E, Neil M. Software metrics: successes, failures and
new directions [ ] ]. The Journal of Systems and Software,
1999,47.149 - 157.

(4] ®» I,B & 87— %ML BENFHR
#t,2000.

(5] £ ¥ ERGMNERTFAHNRRLEENAL]L &
13 H ,2003,56(5):14-17.

(6] Maxwell K D, Kusters R J. Software project control and met-
tics(]]. Information and Sofiware Technology, 2000, 42; 963
—964.

B e o S o T s ot T e o

(L% 143 /)

BHIBRATE 256 MEE RS, B NEMBN B
—MREFER TR BFRRORE.

M ACS HTTHIA 256 HLASHIHIBL(E S, S5 B R
X EHRED, MRS B G P RE
B, R MRS R E RS, 8 00 %7; 2
MBS, 01 F5; AT MR, B 10 ®BR;
MR &S BREHES, B 11 £7,

MR —RSFIEHE HARSHS, B4 5T RN
REBARMEMRER, K0T, F T RS Sk
£ 11 RS FERATEH B AR LN 00 KRS
FFF2P , FIEHERIB LA — B0 01, — ANk 10,

RS , BEH PR S, 0 01 B, RAEFHRME

HEFRBA N 100, REFEBNBHFFERBA
Lo

3 8 it
| TP R BURE Viterbi 150 1 K4 8
Pz —, SO R G A R S R S RS B AR AR

HEMLL, BA G ARRD FHEBIRKEONES,
FEfE T Ihee, N L F AR X REA S EER, ESEBS
BREFRKLER.

#5300 :

(1] T, B ASBRESHEM]) 5% . G516 TH
He A AL, 2001.

[2] Viterbi A J.Error bounds for convolutional codes and asymp-
totically optimum decoding algorithm [ J ], IEEE Trans Inf
Theory,1967, T~ 13(2):260 — 269.

[3] Forney J GD. The Viterbi algorithm[}]. Proc IEEE,1973,61
(3):268 —278.

(4] Kang I,]r Willson A N. Low— power Viterbi decoder for CD-
MA mobile terminals[J]. IEEE J. Solid — State Circuits,
1998,33:473 —482.

[5] Wicker S B. Error Control Systems for Digital Communication
and Storage{ M}. Englewood Cliffs, NJ: Prentice — Hall,
1995.


http://www.cqvip.com

