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Abstract

In this paper, we propose a novel reconfigurable coprocessor for multimedia mobile terminals. Because most of
multimedia operations require fast operations of large amount of data in the limited clock frequency, it is necessary to
enhance the performance of the embedded processor that is widely used in current multimedia mobile terminals. Therefore,
we proposed and have designed the coprocessor which had the ability of fast operations of muitimedia data. The proposed
coprocessor was not only reconfigurable, but also flexible and expandable. The proposed coprocessor has been designed by
using VHDL and compared with previous reconfigurable coprocessors and a commercial embedded processor in architecture
and speed. As a result of the architectural comparison, the proposed coprocessor had better structure in terms of hardware
size and flexibility. Also, the simulation results of DCT application showed that the proposed coprocessor was 26 times
faster than a commercial ARM processor and 11 times faster than the ARM processor with fast DCT core.
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Interconnection Topology

Coupled to /O System BUS

Coupled to Local BUS

Coupled to CPU

) Variable Fixed Very Large (at least 768
Num. of Processing Elements .
Small (1,24,816 GOPs) Medium (64 processors) Drocessors)
Processor Size Medium Very Large Medium
- Multiplier Non-exist 16bit Multiplier Non-exist
Reconfiguration Dynamic Static Static

Execution Control

Controlled by instruction

Controlled by instruction

Controlled by instruction

Control Mechanism

Based on Microprocessor

Hard-wired Control Logic

Heuristic routing

Interconnection

Coprocessor BUS

4 neighbors, VBUS and HBUS

Vertical wires and Horizontal
wires

Target Application

Multimedia processing for
Mobile Application

Acceleration of Multimedia
Processing

Loop acceleration

Bit manipulation

Possible

Impossible

Partially possible

Application domain

Embedded Application

Data-parallel applications

Bit-level computations

Programming Environment

Simple Assembler

Global and Nano Assembler

Garpce (C-based compiler)
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Table 5. Operation cycle time per block.

8x8 Block DCT Operations Cycle
Context Loading 616

Coefficient Loading(32 coeff.) 248

1D-DCT(N=8Chen) 16 times 3040
Transpose Memory (64 data) 448

Total 4352
E 6. 640x480 Aafe| DCT AN Al 22A17F

Table 6. Operation cycle time for 640x480 image.

640+480 Image Operations Cycle
Context Loading 616
Coefficient Loading(32 coeff.) 248
DCT Operations of 640x430 16742400
Total 16743184
E 7 AMEZZAMAMete LT H|I

Table 7. Time comparison between ARM processor and
proposed COprocessor.

Computi: H%f: (sec@25MHz
WOr. equency
Comparison . -
pixel pixel pixel
(600x400) | (800x600) | (1024x768)
ARMB22T 119 236 396
(pure software)
AR(l:\/[9 + AHB
D T/%%T core 53 10.7 176
[11]
Proposed 052 1.04 149
COProcessor
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