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Abstract

In this paper, an efficientVLSI architecture for DCTQ module, which consists of 2D-DCT,
quantization, AC/DC prediction block, scan conversion, inverse quantization and 2D-IDCT, is
presented. The architecture of the module is designed to handle a macroblock data within 1064
cycles and suitable for MPEG-4 video codec handling 30 frame CIF image for both encoder and
decoder simultaneously. Only single 1-D DCT/IDCT cores are used for the design instead of 2-D
DCT/IDCT, respectively. 1-hit serial distributed arithmetic architecture is adopted for 1-D DCT/
IDCT to reduce the hardware area in this architecture. To reduce the power consumption of DCTQ
module, we propose the method not to operate the DCTQ module exploiting the SAE(sum of
absolute error) value from motion estimation and cbp(coded block pattern). To reduce the AC/DC
prediction memory size, the memory architecture and memory access method for AC/DC prediction
block is proposed. As the result, the maximum utilization of hardware can be achieved, and power
consumption can be minimized. The proposed design is operated on 27MHz clock. The experimental
results show that the accuracy of DCT and IDCT meet the [EEE specification.
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Fig. 3. Proposed 2-D IDCT core architecture.
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Table 2. The operation cycle of 2D IDCT.

CLK/8| SPC | RAC | PSC |CLK/8| SPC | RAC | PSC
1 00+ | NOP | NOP 2 0(x2) 1 12 | 0G=1)
2 NOP | 00 | NOP 23 1@3%) | 06+2) | 1(2%)
3 0(l=) 1 NOP | 0(0,%) 24 0(x3) 1 1(3%) | 0(=2)
4 NOP | 0(1,=) | NOP 2% 14=) | O(3) | 13
5 02} { NOP | O(1,%) 2 0 4) | 14 [ 0+3)
6 NOP | 0(2=) | NOP 27 154) | 0(=4) | 1(4,%)
7 03 | NOP | 02 2 0=5) | 1(5%) | O(=4)
8 NOP | 03 | NOP 29 16,%) | 0(=5) | 1(5%)
9 0(4,%) | NOP | 0(3,%) 30 0(=6) | 1(6,%) | 0(x5)
10 NOP | 04 [ NOP 31 1(7%) | 0=6) | 16%)
11 0(5,%) | NOP | 0(4,%) 32 07 | 17 | 0(x6)
12 NOP | 05, | NOP 3 200 | 0(=7) | 1(7*)
13 06,*) | NOP | 0(5%) A 160) | 2000) | O(=7)
14 NOP | 0(6,«) | NOP 35 201,%) | 1(x,0) | 200%)
15 | 0(7x) | NOP | 0(6,%) 36 161 | 200, | 1{=0)
16 NOP | 07 | NOP
17 10x) | NOP | 0(7%)

18 0(=0) | 10+ | NOP 11 NOP | 5(x6) | NOP
19 1) | 0C0) | 1(0x) 112 | 5(x7) | NOP | 5(x6)
2 0C+1) | 1(1,%) | OC+0) 113 NOP | 3(=7) | NOP
21 12 | O(=1} | 1(0,%) 114 NOP | NOP | 5(+7)
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Table 3. Storing left top value and reading for

each block index.

Block index 0 1 2 3 5
Storing It_value 0 1 2 3 4 5

Lt memory read 1 0 3 2 4 5
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Table 4. Accuracy simulation results for the

DCT/IDCT architecture.

TEST IEEE Spec.| Proposed
Pixel Peak Error 1 1
Peak pixel Mean Square Error 0.06 0.01310
Overall Mean Square Error 0.02 0.01020
Peak pixel Mean Error 0.015 0.009
Overall Mean Error 0.0015 0.0005
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