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Hardware Implementation of Binary Arithmetic Decoder
in HEVC CABAC Decoder
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Abstract

HEVC CABAC binary arithmetic decoder operates in three decoding modes i.e. regular, bypass, and termination
modes, where their decoding operations and time differ a lot. Furthermore, when renormalization occurs, its internal
feedback loop induces large delay. In this paper, a binary arithmetic decoder was designed to solve this problem.
In advance, it checks all range values with possible renormalization. When renormalization occurs, it immediately
updates range value and finishes all calculation in a cycle. When implemented in 0.18 um process technology, its
maximum operating frequency and gate counts are 215 MHz and 5423 gates, respectively.
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Table 1. Test sequences

&1 H2E Y
Sequence |Class A| Class B | Class C | Class D
2560x 1920x 832x 416x
Size
1600 1080 480 240
Frame Rate 60 24 60 50
Frames 30
Encoder
low_delay, random access, all_intra
Configuration

Table 2. Synthesize result

X 2. 4 A3
Process Technology 0.18um
Max Operating Frequency 215MHz
Max Throughput 215MBin/s
Gates 5423 gates
o= A Agks CABAC olX b B33}
7= A7 7y Fa £x71 waka] thekst HEVC
o3l &89 F Jdom 53] Fo|xedl
TR TAL W K& AEE & vk
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