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In this paper, avideo decompression architecture
with high throughput and entropy decoding
programmability is presented. Due to the
memory-based VLC decoder [9], this video decoder
acquires the flexibility to program the used Huffman
tables and source symbols by changing the associated
memory contents. The information of image headers
and quantization tables are loaded into memory
modules for modification. To minimizing the
operation time difference between entropy decoding
and IDCT, an ISDCT that manipulates nonzero DCT
coefficients only and calculates 8 pixels in parald is
employed [10]. According to the result of data type
analysis, a novel pipeline scheme is developed to
improve processing rate and save internal buffer
space. Using 0.35-nm CMOS technology, a VLSI
implementation including memory-based VLD,
symbol decoders, ISDCT, and MC is shown to
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reconstruct MPEG and JPEG pictures. This design
integrates 125K logic gates and 14K-bit memories in
a 4.38x4.38 mn’ core area. Simulation results show
that it achieves 56.5M symbols/sec in entropy
decoding and 400M pixels/sec in  video
decompression with a clock rate of 66MHz.

Therefore, the proposed video decompression
architecture  accomplishes  both  satisfactory

performance for advanced applications and sufficient
adaptability for various video decoding procedures.

JPEG MPEG H.263

[1-8]

vVCD DvD

MB-by-MB  block-by-block



MB Syntax Parser
& MTM VLD, Symbol Decoders, ISDCT, and MC &
Frame Memory MTM VLD

MB Syntax Parser & MTM VLD  Symbol
Decoders
MB Syntax Parser & MTM
VLD
Symbol Decoders
MTM VLD
Symbol Decoders

IDCT MC

Inverse Scan (Iscan)

symbol decoders  IDCT
DCT 1D 2D
I'scan
IDCT
8x 8DCT IDCT
ISDCT [6-8]
DCT
ISDCT 2 1DIbCT 2
(TM) Iscan
Iscan RLD
Iscan address 8x 8 row-column
address 1st IDCT symbol decoder
DCT ISDCT
MB syntax parser
ISDCT 1stIDCT
2

MB syntax parser VLD symbol decoders
1% IDCT 2

IDCT MC pixels-by-pixels
2
(pipeline chain) ISDCT
™ 2
1st IDCT symbol
decoder DCT ISDCT
DCT
ISDCT MC
2nd IDCT
™
MB block
(symbol type
I.D.)

Run-Length Pair
RLD, IDPCM, Iscan address converter, and 1Q

DCT ISDCT
motion vector
MV _decoder MV
MC
MB Syntax Paser Symbol \sDCT MC &
& MTM VLD Decoders Frame Memories
1
bitstream-1»| MB syntax Recovery
parser
. E— MV & MC_syntax Frame
Used Memories
IR S
o eror| T -
\ I
e 1t K
2 28
Iscan_addr H 5
Symbol Converter | | © g Me
Memories [ | <
L
bitstream ——— symbol basis pipeline chain  —}— conversion —}— pixel basis pipeline chain
Fig. 1. The proposed video decompression
architecture.
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Fig. 3: Schematic of the used ISDCT: (a) the 1%
IDCT; (b) transpose memory; (c) the 2™ IDCT; (d)
ISDCT withtwo TM.
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0.35-nr mCMOS cell library
66MHz 56.5Msps
400M pixels/sec

MTM VLD

Table Info

Symbol Memories

Process TSMC 0.35nm SPQM CMOS
Cell TSMC 773 0.35mm 3.3V cell
Library library
Core size 4381° 4377 mm°
Parser & MTMVLD . 25k
Symbol Decoders 112k
1°' IDCT : 9k
TMx 2 » 17kx2
2" IDCT - 25Kk
Gate MC : 20K
Count Total : 125k
Clock Rate 66MHz

Fig. 5: Chip summary of the proposed video decoder.
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