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Abstract

This paper proposes the architecture of high-performance Viterbi decoder circuit. The proposed circuit does not require
additional memory to calculate the branch metrics because it uses the characteristics of the branch data. The speed of the
Viterbi decoder circuit is increased up to 75% by rearranging the path metric data in SRAM and registers properly for
fast add-compare-select operations. We described the proposed Viterbi decoder circuit in Verilog HDL and synthesized the
gate-level circuit using 130nm standard cell library. The synthesized circuit consists of 8858 gates and its maximum
operating frequency is 130MHz.
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o] WiEg ALE glo] 7k YEYS At 19 5
£ Ag Aol K7t 7ol1 ¥353& Ro] 122 A%l
shtel dof EAJshe 32709 WElEeo] Sl A W
At 7 A WEEetolE 42 vEhdn it

a8 5@e A WA v Eeeldre ofd A S
gt S A el Sot SpE ] e HolE YEhd
ot @A dEI7E Sl AS- o)A AH SREEH Eoie
T 7HA g 000l o)A A S 22RE BojeE
7HA @& C1relBR, "A AFE Seoll did 149 7HX)
e 0011'E X8 5 Aok "84 et Spd A%
de ol AH SIERE BEojew 7HX g ‘1elm
old A S 22FH Bolew M & W0olng,
A Fef Spoll dig 124 /A g 1100 BY
& o Utk olst Zo] spute] A el A" F
Mo 7HE M2 vEE v A gon sy
o] HEEold Sle F 7 e dig 1249 71X
Y AR vEE wAd A Z o]y EA
< O¥ 59 F HA EHEHoME FAF
em ol RE vE el AEH}

Agt Ao} Kb 7ola H3538& Rol 129 A$ z
©e] 3270 wE Setolutt} 28| EY 7kX)7} 47) EA4F
o wEbA 128709 JHA] e BE ARE] dsAe
266(128x2) HIE =7]¢) wW®e]7} dasith & =&
A AokstE BMU 2= 7k7] dEHS AXE] §
8 ZE HA @ v AAs] g dre] WEe
& MRS 23 2 B 7HA) ghe Ay g 8y
E YR Hy g Agsi

2. 2840 HOIH MujEdt M2ao ALS

ACS 32& HU HAHmaximum likelihood) &3
S ol g8t 7hsAe] fle HRE HE AAS
A3 ofd A 2RE AgHe F e 42 WEYY

7iA WEgY] & F &AL g Mdste] AA) AHY
Az dEegdog Ao} s Az WEeEHY dg
ACS A& HEZE 1) ASE A4S ol el 7
2 fEY dHolHE du a4 Aue A= HEY ¥
o|HE 2 AJ7hE Xl 2 Alo]Eo] 289 w}
g4 ACS 32& N9 A7t de e d& A
gak=d) 2N Aol 2ol 289

7t WEY® A2 e &S blaste] HE H
ZE Agste ACS 32t vRdy A4S 53 A4
AHoz s vEy gad AAY $EE A @
ot "y uA% HEHY dzde dAE AsME
o] BAE d|Fdstoiol gt £ =FAME ACS 94t
o Y £E5 N2 A2 Ay fghe] dhd
of 270 Aee] dolelg Aujdsta, Z o Alojof] |
94 Aol A SRAM(Static Random  Access
Memory)# 37 dTe] Y& A28 E AHE3AT

¥ 6 AF o] K7F 791 wlEH] g3 ACS
32N dd XE wme 2718 Wde}l AHgsE 7
<E Uiz ok A WA wE Setold g At
& ol A 0, 19 HolHE el dAl A 0,
329 HolHE &Y. F WA wEEgold i
AAe oA e 2, 3¢ HOlEE ddel A AdH)

)

1st stage 2nd stage
& Gmmum——
1 cycle 2 eycles
) L
61 |23 4587 | 6061152 63
r-80dr —— EraM 1
) 03211331234 /335 30 62|31 63 0321133
register
32{cycles)
w_addr
SRAM 1
a8l 6 Hl22|E AMEE HiolE MulE
Fig. 6. Data rearranging by using memory.
15l stage 2nd stage

1 cycle

GFf s
BRAM
) 032 113312341335/ 306213163032 1133)234/ 335
register
32 cycles
w_addr 223 bl B2 w23
Register 1 ister ) RAM 2 M1

agl 7. JAME oiolg Rujg
Fig. 7. Improved data rearranging.



48

1, 339 diolElE &P} HEEgtole UHH &9
diolele] ¢A&7F t27] wie] 1 Alo]Fd Fr}e
ACS 94 23E dred AAs7] geixe 18 6
7 Zo] ¥z Y HALEHE o| 43 HolH Auld
o] ¥ gsjr},

HolEE SAd g & F Qe vE2dE Asse
A4l K > 30| 1% 63 Zo] vl & Afejo) 2 Abo)
g9 Ado| A7tk WA & =FdHe 2d 7%
Zol 45 dioHE Hxy i gAzgd bz A%
o] Zk o Atolo] A o] YEE st} Algs= W
HME ZEAQ deojy Auds Wz Ase
& shte] @& Aeshed N2 AlolEo] 28HW 7
942 A5H oz AAY £ A AdEE Aoz
A% g tade) ACS d2E 64709 A &
sk spube] 4g A st 3240 F] 285
% 73 2ol 7 & Apolof Ade] it}

29 8 ¥ =FoA ACS 3a9 HE &% iy
& 93 AR 2 Fxolth AdshE W ACS
Aol R & o) &8 MY 8 £ FRE F§
St she dejz AgsEE Uiy A2 HEY
# A HEYY & vaste U, 4z A2 b
Ey 7iA dEZY g WA vz F Hyd 9
o|HEES it @A Aele A2 vEder A
TEE 1Y 37 2L 7|EY 32 FxEYg )
o & &9 F Jduh =3 AYgsE J2E &% Y
£ 98 99 XE vEE 27 AHEEs 4 g8
2@ glo] Aoz Aeldr] s Y- AAXEE
AHEE ey &4 dolE AudS T3 g 4
e M8 258 142 FaND $ Aok

22 WEY dolee tyayg Zol7t 29 o Ho 7
HEolx, 1719 Y TE draE 049 HE g

rir

BM; i+
PM Memory BM j. i+1
Single Port)||BM ; ;1-BM
SRAM1 i, i+1 j, i+
30X14 PM;
Single Port PM ::9'——
SRAM2
30X14
BMj 1-BM; 1

3
BM i, j+1
BM, p1

PM j+1 PM i1

8 8 Hotsh: ACS BB 7=
Fig. 8. Architecture of the proposed ACS circuit.

4= HEY dolEe E8XQ H2lg &8 145 HiHY O3 IE 47

(568)

o
+
2

olef tigt A2 HWEY dlolelE 2719 Ay FAl
stz Wi 42030x14)8 Eolt), ZF @& d&H
o2 Aesr] f8 A8EE dxe Uy A 2He
271 WElEgoeld i3 A2 WEYE AFHER
28(14x2)H| E o]t}

3. X AR WAL o|®% CjAY

REU 82+ ACS 2o e 42 Fzd
3 ARl wet 7 Auel AP g2y PREL
Nz @agstes 98 do. shtel Al e 274
M F 92 AR A Aee AdEd gay A
BE O] Hu, o}gZ Xt HEgd tay AR
£ ol fth A Al tF tay AR ddg
old Aejel Ao Y HFuo] 0 T 19 HEE
tjzy JuE LSBol Q&olm, old# HRL tzy
o] B Hrix wE

REU 32t dad A7 bazy Zdold =2

R ACS 3228y Fgwne g ssAel 2 7
2, 2 J2A4 0§ B o8] vl @} o
299 HolHE 1 MEH YAk 1Y 9 B =F
oAl Aeksle= REU 3|29 Fxo|0, ACS 3=2¢ w}
AAAE 249 ©Bd TE WEIE AR A

= vy ¥E W2 1Y 27 3070 HE S
o tg dolelg 2708 AHa FAlel Ay dE
o] 2,520(30x84)8] E o]t}

=

REU Memory
Singie Port | |Single Port
SRAM1 SRAM2
30X84 30X84

fY
Information bit

\ 4

Survivor path
s ——————

Decoded data
REU >

a8 9. mMoksle REU 82 F=
Fig. 9. Architecture of the proposed REU circuit.

V.4 €23

B =FdA Adste 244% vEY g3y das
Verilog  HDLE Ah&3te] RTL(Register Transfer
LeveDE2 AAS29 Cadence AF®) NC-Verilog®



£

20108 78 Tx3EE

HMetste vlEH| o220 52 3 Aot

cEX HM47ASDEMTE

49

¥ 2 Heotsle

ACS #Z22| M5 dlu(1)
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Table 3. Performance comparison of the proposed ACS
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