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High-throughput VLC design based on FPGA
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Abstract: A high-throughput popeline variable length coding strategy is presented, which en-
codes run-level coders individually by two steps look up tables and combines them to form steam.
The presented strategy uses lesser memory space and has favourable expansibility by two RAM
look up tables. The result of FPGA simulation shows that the presented strategy adapts to high-
throughput data HDTV encoding.
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Fig.1 Code tree of modified Huffman coding
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Table 1 Code table of a modified Huffman coding

Symbol Probability CLC VLC

So 0.4 0000 1

S 0.3 0001 01

S, 0.2 0010 000
S 0.09 0011 0011
S, 0. 002 0100 0010+0100
Ss 0. 003 0101 0010+0101
Se 0.001 0110 0010+0110
S; 0. 003 0111 0010+0111

Ss 0. 001 1000 0010+1000

MPEG-2MP@ HL™ {Z % ) R B 35 3 74. 25
MHz, % #5338+ VLC Z BT#9 3 4b 8B40 2 75 X H
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Leve L RS S WO F SR KB, B NBRIFIF 5N
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BREAFEENFES LLEZE,MPEG $ Run 5 6 bit
FEE Level § 2 it E, HEMERFRASERXR,
ERRES 2N FHE . MABXTIRAENE—
MEBRF SR VLCHBF., £H VLCH BV S —
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TERXENFEEREEN LR, AEFTEN
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e AR — K ERE, R ER 74.25 M FA F
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Fig. 2 VLC coding with two steps look up table
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Table 2 VLC croup information table

Run Max_level Base_address

4] 40 1]

1 18 40

2 5 58

3 4 63

®3 &8 xR
Table 3 Code table
Address Len Value

41 3 0x02
42 5 0x06
59 5 0x05
60 7 0x07

61 8 oxfc

#{Run, Level} 3t “##E”. FHRFERPIHSH
=R ZA S F N F R D AR 4G b ik (Base_Ad-
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ERXERFEL.
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Fig. 3 VLC code words connection

BB AR E KB KEE, & KB RE
SR HAFRZ G AR E FIFO 29,

KEZEmMBENC2MA RFRK LERTLSIT
MTiHE T —MEFHFEME, R 4SS
B E BT 32 MBS,

WEBMNTFFHRNERARERKEZMB[EN
THEBFPHARFABRIEYHFARALE.



http://www.cqvip.com

546 Rl S #32 %
ock 0 Haml Nt Haal el
O Enable 1“ '
O Scbr °
—INPUT—]
B-OLevel 1281318 T ) 2 3 £ 7 7t
B-ORm 20 :
—OUTPUT- II
Ow.tto  sof | L_LJ L
B-0 to_fifo T m& ) o T - T b - 1
||||| i-u OO OO 0 U nu-uj:lu-i%u-nu “".2"8-.6 I "".5.“ oo “.“5.2“ Toon

A4 VLCREIHMGENFE

Fig. 4 VLC coding timing simulation waveform
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