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Abstract In this paper, an optimized residual data decoder architecture is proposed to improve the performance
in H.264/AVC. The proposed architecture is an integrated architecture that combined parallel inverse transform
architecture and parallel inverse quantization architecture with common operation units applied new inverse
quantization equations. The equations without division operation can reduce execution time and quantity of
operation for inverse quantization process. The common operation unit uses multiplier and left shifter for the
equations. The inverse quantization architecture with four common operation units can reduce execution cycle of
inverse quantization to one cycle. The inverse transform architecture consists of eight inverse transform operation
units. Therefore, the architecture can reduce the execution cycle of inverse transform to one cycle. Because
inverse quantization operation and inverse transform operation are concurrency, the execution cycle of inverse
transform and inverse quantization operation for one 4x4 block is one cycle.

The proposed architecture is synthesized using Magnachip 0.18um CMOS technology. The gate count and the
critical path delay of the architecture are 21.9k and 5.5ns, respectively. The throughput of the architecture can
achieve 2.89Gpixels/sec at the maximum clock frequency of 181MHz. As the result of measuring the
performance of the proposed architecture using the extracted data from JM 9.4, the execution cycle of the
proposed architecture is about 88.5% less than that of the existing designs.

Key Words : Common Equation, Integrated Architecture, Inverse Transform, Inverse Quantization, Residual Data
Decoder
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[Fig. 4] Architecture of Inverse Transform Unit
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