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An Embedded Compression Codec for
Memory-Efficient Applications on
Advanced-HD Specification
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Abstract

The embedded compression (EC) technique is applied to
reduce the memory bandwidth and capacity in display system.
In this paper, the high-speed EC algorithm is proposed for
advanced-HD specification. It mainly comprises four features:
(1) Associated geometric-based probability model (AGPM)
is developed to construct context-modeling mechanism
without context-table. (2) Develop content-adaptive Golomb-
Rice code and (3) Geometric-based binary code as the entropy
coding with minor order of context. (4) Provide the rate
control mechanism to guarantee the saving ratio of memory
bandwidth and capacity. Furthermore, it also supports
two kinds of operations mode: Quality-oriented mode and
Memory-efficient mode. The former term is adopted for
the users who care the visual quality. The latter term can
save memory capacity, bandwidth and access power. The
computation-efficiency of the proposed EC algorithm is about
44% and 40% of FELICS and JPEG-LS, respectively.
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The entire codec chip is implemented in TSMC 0.18-um 1P6M
CMOS technology by Chip Implementation Center (CIC). The
measurement result reveals that with two-level parallelism,
the performance can achieve QFHD(3840X2160)@30fps
for encoding and QHD(2560x1440)@30fps for decoding,
respectively. The power consumption is 23.22mW@125MHz
for encoder and 22.32mW@83MHz for decoder



