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HEVC 4x4 IDCT/IDST 5% &= A4
Design of Unified HEVC 4x4 IDCT/IDST Block

IR M I B

Seulkee Jung’, Seongsoo Lee™

Abstract
This paper proposes a unified HEVC 4x4 IDCT/IDST architecture for area reduction. In general, 4x4 IDCT and
4x4 IDST blocks are implemented separately, and they are connected with multiplexers. In the proposed
arechitecture, these two blocks are unified, and internal hardware resources such as multipliers are shared. This
reduces the chip area. The synthesized block in 0.18 um technology is 2,795 gates, and the gate count is reduced
by 9.44% in comparison with conventional designs.
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Design of Unified HEVC 4x4 IDCT/IDST Block

Wowpel o] Fu4 W3 (transform), A3}
(quantization), 21E2} <= (intra prediction), &2
#4  (motion estimation), =29 XA (motion
compensation), HE%5% F¥E (deblocking filter),

SAO Z¥ (sample adaptive offset filter), CABAC
33} (context adaptive binary arithmetic coding)
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Block diagram of an HEVC encoder.
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Conventional HEVC 4x4 IDCT architecture [6].

Fig. 2.
2. 7|& HEVC 4x4 IDCT ol7|&A [6].
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Fig. 3. Conventional HEVC 4x4 IDST architecture [6].
a2l 3. 7|Z& HEVC 4x4 IDST of7|Elx] [6].
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Fig. 4. The proposed unified HEVC 4x4 IDCT/IDST architecture.
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Table 1. Adders and shifters for 4x4 IDCT/IDST.
x 1. 4x4 IDCT/IDSTE 2|3 M| 2 #{=F,
Trans | Coeff- . .
. Add and shift operations
-form | icient
36 ((I<<3)+(I<<0))<<2)
I 64 (I<<6)
DT 83 (I<<6)+(I<<0)
+((I<<3)+(1<<0))<<1)
29 (I<<5)-(I<<1)-(I<<0)
IDST 55 (I<<6)-(1<<3)-(I<<0)
74 (I<<6) +(I<<0) +((I<<3)+(I<<0)
84 (I<<6)+(I<<4)+(I<<2)
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Fig. 6. Functional verification by simulation.
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Table 2 Synthesis results in 0.18um technology.
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