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Abstract

This paper proposes the architecture and design of intra prediction circuit for a multi-decoder supporting UHD images.
The proposed circuit supports not only the latest video compression standard HEVC but also H.264. In addition to the
basic function of performing intra prediction, this circuit has the capability of performing the reference sample filter
operation defined in the H.264 standard, and the smoothing and strong sample filter operations defined in the HEVC
standard. We reduced the circuit size by sharing the circuit blocks for common operations and internal storage, and
improved the circuit performance by parallel processing. The proposed circuit was described at RTL using Verilog HDL
and its functionality was verified by using NC-Verilog of Cadence. The RTL circuit was synthesized by using Design
Compiler of Synopsys and 130nm standard cell library. The synthesized gate-level circuit consists of 69,694 gates and

processes 100 ~

280 frames per second for 4K-UHD HEVC images at the maximum operation frequency of 157MHz.
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Table 1. Required cycles for various block sizes.
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