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DESIGN OF A HIGH-THROUGHPUT VITERBI DECODER
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ABSTRACT

A high performance Viterbi decoder is designed using modified register exchange scheme and block decoding
method. The elimination of the trace-back operation reduces the operation cycles to determine the merging state
and the amount of memory. The Viterbi decoder has low latency, efficient memory organization, and low
hardware complexity compared with other Viterbi decoding methods in block decoding architectures. The
elimination of trace-back also reduces the power consumption for finding the merging state and the access to the
memory. The proposed decoder can be designed with emphasis on either efficient memory or low latency. Also,
it has a scalable structure so that the complexity of the hardware and the throughput are adjusted by changing a

few design parameters before synthesis.
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BMU: branch metric unit,

ACSU: add-compare-select unit,

PMM: path metric memory, COMP: comparator,

SMU: state metric unit, DM: decision memory

LIFO: last-in last-out memory, DU: decision unit
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(3) Hybrid even, (4) Lookahead trace-back
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Ref [6] Ref. [7] Ref. [8] Proposed
R 1/2 12 12 172
K 9 7 5 7
T 78Kbps 32Mbps 3.4Mbps 46Mbps
Area| 2,793 S 87,836 GC | 86,787 GC 2,939 S
’ (2,630 S*) | (2,600 S*) ’
Tech | XC2V1000 | XCV400 XCV400 |XC2V1000
Ref. [9] Ref. [10] Proposed
R 12 1/3 12
K 7 9 7
T 100Mbps 20Mbps 103Mbps
50K GC 32.5K TR
Area (8.2K GC*) 47.5K GC
3.88 mm2
5.76 mm2
Tech 0.25u 0.25u 0.35u

T: Throughputs S : slices
TR: transistor counts GC: gate counts
* Estimated value

E 3. ACSUK=7, R=1/2)9] 7}4=e w2 nlejy] tjzvie)
43 A3} (0.35um CMOS technology)

# of ACSU 1 2 4

Area [GC] 33,113 33,314 33,621
Memory [bits] 2,889

T [Mbps] 3.1 6.2 12.8

# of ACSU 8 16 32

Area [GC] 34,902 37,131 41,591
Memory [bits] 2,889

T [Mbps] 25.7 ‘ 51.3 102.6

GC : gate counts T: Throughputs
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A A3E HoFT 0.35um CMOS 33 A glo]
2 Z o]&39 e DM} LIFO= SRAMOZ
AT §A 2xE B ACSUS §7) 3270
AN Z RS W Z7]9] FAhZo] J|gEY
A && AE & F Jedl ol SMM(State
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