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Abstract

This paper described a design and implementation of a single-chip encoder/decoder using the
LZSS algorithm and entropy coding in 0.6un CMOS technology. Dictionary storage for the
dictionary search processor(DISP) used a 2K X8bit on-chip memory with 50MHz clock speed. It
performs compression on byte-oriented input data at a data rate of one byte per clock cycle except
when one out of every 33 cycles is used to update the string window of dictionary. In result, the
average compression ratio is 46% by applied entropy coding of the LZSS codeword output. This is
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to improved on the compression performance of 7% much more then LZSS.
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Table 1. Match Length Entropy Coding.

Matcvhalluzngth group Numbetr)i(t{ code Coded length
2~3 0 2 X
4~7 1 4 01XX
8~15 2 6 001XXX
16~23 3 7 0001XXX
24~27 4 7 00001 XX
28~31 5 8 000000XX
32 6 6 000001
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Table 2. Match Offset Entropy Coding.
Matcvr;ﬁjzfset group Numbetrjicti code Coded Offset

0~15 0 7 000XXXX
16~143 1 9 D1XXXXXXX

144~ 1167 2 1 TXXXXXXXXXX

1168~2047 3 13 001XXXXXXXXXX
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Fig. 6. Relation of the Compression Ratio and
Memory Size.
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Table 3. Processing Time for Encoding and
Decoding.
Code Encoding time[sec]|Decoding time[sec]
LZSS 80.6 56
LZSS_Entropy 84.4 8.9
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Table 4. LZSS Compression Results.

Test | Test file literal Codeword |Compression
file ! size[bit] |output[bit] Joutputfbit]! ratio[%]

A 224496 32490 84490 52

B 896944 29736 368798 44

C 167256 13923 60401 44

D 141112 53604 58667 79

E 102776 13896 49062 61

F 235056 49248 110551 51

G 185672 45774 76211 65

H 193688 14337 67269 42

| 164464 10512 66300 46
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Table 5. Improvement LZSS Compression
Ratio by Entropy Coder.

A LZSS compression |[Entropy compression
Test file ratio [%) ratio {%]
A 52 46
B 44 39
C 44 39
D 79 1Al
E 61 49
F 51 41
G 65 57
H 42 36
| 46 41
AVE 53 46
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Fig. 8. Comparison of Compression Ratio between
LZSS_Entropy and Another Compression
Tools.
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