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Abstract

This project is an advanced architecture design research of motion picture codec in atril-
lion-scale System-on-a-Chip (TS-SoC). There are two main directions of this research. The
first one is to explore the parallel codec architecture for high definition motion pictures. The
second one is to study the low-power and power-aware architecture design. This project will
focus on the highly parallel and power-oriented architecture design of Motion JPEG 2000 and
H.264/AVC. The man progress of the second year of this project is. low-power and
power-aware Baseline Profile H.264/AV C encoder, and high processing efficiency JPEG 2000
codec with scalable architecture for embedded block coding.

Keywords. System-on-a-Chip (SoC), Video, Compression, Codec, Parallel architecture, Low
Power, JPEG 2000, H.264, MPEG, AVC.
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Technology TSMC 0.18 x m 1P6M CMOS
Tapeout CIC T18-95C

Die Size 3.52 x 3.52 mm?

Core Size 247 X 2.47 mm?

Logic Gate Count 302,785 gate

On Chip SRAM 9.5KB

Max Clock Rate 60 MHz

Power Consumption ~ 180.3 mW

System Bus Interface
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~ Flexible H.264/AVC % % i %

% = ~ Power-Aware H.264/AVC % * %
Technology TSMC 0.18um 1P6M CMOS
Pad/Core Voltage 3.3V (Core) / 1.8V (1/0)
Core Area 3.47 x 3.70 mm?

Logic Gates 452.8 K (2-input NAND gate)

SRAM 16.95 KBytes

Max. # of Reference 2

Frame

Max. Horizonta/Verticd  [-32,+31] / [-16,+15]

Search Range

Power Consumption 33.5-67.2mW for SDTV, 1ref
@ 54MHz, 1.8V

(Measured Results) 40.3 mW for CIF, 2 ref @
27MHz, 1.8V
9.8-15.9 mW for CIF, 1 ref @
13.5MHz, 1.3V
8.7 mW for QCIF, 2 ref @
6.25MHz, 1.3V

2.8-4.3mW for QCIF, 1 ref @
3.125MHz, 1.3V

Power Consumption 9.1-16.3 mW for SDTV, 1 ref
@ 54MHz, 1.3V

12.9 mW for CIF, 2 ref @
27MHz, 1.3V

5.1-8.2mW for CIF, 1 ref @
13.5MHz, 1.3V

4.5 mW for QCIF, 2 ref @
6.25MHz, 1.3V

1.5-2.2mW for QCIF, 1ref @
3.125MHz, 1.3V

(Simulated Results with

TSMC 0.13pum process)
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