234 Vector-radix 229 149 DCTe VLSI o#o] 7¥ EJE W

HMINOb-32A-1-27

Vector-radix 24 14 DCTE VLSI ofdle] 74

(A VLSI Array Implementation of Vector-radix
2-D Fast DCT)

¥ FE e, 2 HEF T, or e
(Yong-Seom Kang, Heung-Woo Jeon, and Kyung-Wook Shin)

o OF
I N

olak FARl W& (discrete cosine transform: DCT) ¢ 3 232]%9l vector-radix 229 DCT
(VR FCT) & WEALME7] $17 oldo] 8lag MdAEdn. VR-FCT dejse] sleZale] ddrisg 2
4] ofglolol wlEslo]l MY 9 soj=elql HYgto A VR-FCT daeleel miAdzl 2214 ofeole] o
#HAYd F 2RFA BAYE FA0 ol&gltt. Alokd ARl - Eada s gl transposition WE
7y e x| gkom, 2xb4l ofgele] FxAQ A, LEA W FRAFEA Tol 9 VLSI 7o ¢ A
el BEAS zieth MEAEEAAISRCIS) 1.5um N-Well CMOS #7482 o)]g3te] AAld (8 x
8) 2x4 DCT ALtE ofele] :olis 64702] M| hrt (8 x 8) 2ak4 widE td=w, <k 98,0003 7)2]
EdA 29t 138mm’e] WA zh=th Algelold Axel] o)ahd, 50 MHz F&FuGolAl (8 x 8) 2314
DCT Ak ©F 0.88 usecrt A5, # 72x10° pixels/sec®] SA214d50] of4dEc).

Abstract

An array circuit is designed for parallel computation of vector-radix 2-D) discrete cosine
transform (VR-FCT) which is a fast algorithm of DCT. By using a 2-D array of processing
elements (PEs), the butterfly structure of the VR-FCT can be efficiently implemented with
high concurrency and local communication geometry. The proposed implementation features
architectural modularity, regularity and locality. so that it is very suitable for VLSI
realization. Also. no transposition memory is required. The array core for (8 x 8) 2-D) DCT.
which is designed using ISRC 1.5um N-Well CMOS technology, consists of 64 PEs arranged in
(8 x 8 2-D array and contains about 98,000 transistors on an area of 138mm’ From
simulation results, it is estimated that (8 x 8) 2-D DCT can be computed in about 0.88 usec
at 50 MHz clock frequency, resulting in the throughput rate of about 72x10° pixels per second.
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