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Abstract

Highly integrated MPEG-4@SP video compression engine, VideoCore, is proposed for mobile application. The primary
components of video compression require the high memory bandwidth since they access the external memory frequently.
They include motion estimation, motion compensation, quantization, discrete cosine transform, variable length coding, and
so on. The motion estimation processor adopted in VideoCore utilizes the small-size local memories such that the video
compression system accesses external memory as less frequently as possible. The entire video compression system is
divided into two distinct sub-systems: the integer-unit motion estimation part and the others, and both operate concurrently
in a pipelined architecture. Thus the VideoCore enables the real-time high-quality video compression with a relatively low
operation frequency.
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Table 1. Memory access counts for functional blocks per macroblock (search range: -16~15.5).

Function block Functions Amount of data (bytes)
ME (1) Current macro block read 16x16=256
(2) Search window read 48x48=2304
(3) Current Cb block read 8x8=64
(4) Current Cr block read 8x8=64
MC (5) Previous Cb block read 9x9=81
(6)Previous Cr block read 9x9=81
(7)Motion compensated macro block write 8x8x6=384
DCT (8)Motion compensated macro block read 8x8x6=384
(9)Quantized coefficient write 8x8x6x1.5=576
IQIDCT {10) Quantized coefficient read 8x8x6x1.5=576
(11) Reconstructed error image write 8x8x6=384
(12) Previous Y blocks read 17x17=289
MC (13) Previous Cb blocks read 9x9=81
(14) Previous Cr blocks read 9x9=81
Reconstruction (15)Reconstructed error image read 8x8x6=384
(16) Reconstructed image write 8x8x6=384
Total 6373
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-16~15.5).

Table 2. Memory access counts for functional blocks in VideoCore per macrobiock (search range: -16~15.5)

Function unit Function Amount of the data (byte)
ME (1)Current macro block read 16x16=256
(2)Search window read 48x48=2304
(3)Current Cb block read 8x8=64
MC (4)Current Cr block read 8x8=064
(5)Previous Cb block read 9x9=81
(6)Previous Cr block read 9x9=81
Reconstructed (7) Reconstructed macro block write 8x8x6=384
Total 3234
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Table 3. Number of operating cycles of VideoCore blocks.

Function unit VideoCore Pipelined VideoCore
IME 3550 3550
Memory Copy 0 770
hME/DCT/QNVLC 3000 3000
Total 6550 4320
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Fig. 8. Luminance data storage order for the reconstructed macroblock.
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Function unit | Scan-order VideoCore |Raster-order VideoCore
iME 3550 3214
Memory Copy 770 770
hME/DCT/IQVLC 3000 2828
Total 4320 3984
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Table 5. Implementation resuits of VideoCore.

Technology 0.18 m

77.8 MHz for VGA@15fps
51.4 MHz for CIF@30fps
38.9 MHz for QVGA@30fps
12.9 MHz for QCIF@30fps

Operating clock

186,500

Gate count Logic memory 96,030
7712 Bytes

Power 13.0 mW
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