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A High Performance H.264 / MPEG-2 Dual Mode Video
Decoder Chip for High Resolution DTV Applications
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Within the various home media products, MPEG video coding siandards have played an imporiant role to
realize the goal of real-ime video processing. Cwning the promising features of high compression rabio,
low bat-rate coding, and high adaptation to network protocols, MPEG-2 and H.284 Codec bacome
inevitable key components in different multimedia products, including HDTY, Digital Camera {DC), Digital
Video Recorder (DVR), Portable Mulimedia Player (PMP), Sel-Tep-Box (STB), as well as Video
Surveillance systermn, and so on, In addiion, the mobilefporiable TV applications gather mare and more
attraction from the consumers io fulfill the feasibility for watching real-fime TV programs during their
transpodtation, where MPEG-2 and H.264 have been adopted as the current and future video coding
standards.

With this sirong demand, we have proposed a dual-mode (H.264 HPMPEG-2 MP) video decoder for high
definition mobile/portable TV applications. There are four specific features in the proposed design. The first
one is supporting the H.264 HF decoding tools including picture framefield coding, MB adaptive frame
fizld (MBAFF) coding, wesghted prediction, B slice coding, CABAC decoding, 8x8 transform, 4:0:0 color
format, and so on. With these advanced coding tools. the coding efficiency of H 264 HP video could be
greatly increased through higher guality and lower bitrates, Of course, this feature also imposes high
dasign challenges in its hardware realization. The second feature is that we suppor the dual-mode video
{H.264 HP/MPEG-2 MP) decading together for covering the currentfuture mobile/poriabla TV applications.
The third feature s fo support real-time high definition video (HD1080, 1920x 10888 30fps) decoding by
exphaiting hybrid bleck mode data processing lo reduce the memory access bandwidth. In addition, we
also reduce the complexity through algorithmicfarchitectural optimization for achieving low pawer
consumption purpose, The proposed design could achieve maximum 163MHz operating clock frequency
under TSMC 0.13um CMOS technology. It could achieve HD1080 real-lime video decoding when operaled
at 150MHz. The fourth feature is to support commeraal OCB (AMBA 32/64-bit master /F and 32-bit slave
UF}) for providing high feasibility for S0C integration. In addition fo the proposed IF, we also provide the
associaled firmware library (o cowork with the proposed design to decode H.264 HP/MPEG-2 MP video
sequences logether. After passing hundreds of video test sequences, the proposed design owns high
robustness in its functionality, Of course, the proposed design has also passed the IF qualification process,
including nLint RTL coding check, code coverage measurement through VN-cover, FPGA prototyping
through ARM-based platform. Finally, we have fabricated the proposed design according to TSMC 0.13um
1PE8M CMOS technology with the gate-count of 438 4K gates and 10.9KB SRAM at a core size of 4.25mm
% 3.55mm,

25





