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Development of a Microprocessor with a 128b CPU,
2 Vector Processors with 10 Floating Point Units

MASAKAZU SUZUOKIt

Basic design and simulation strategy are more important to develop the large scale system
integrated LSI. Especially, the total performance of the LSI depends on the target application

architecture when the chip is programmable.

In this paper, the process to determine the

macro architecture of the newly developed 128 bit microprocessor is introduced.
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Processor block diagram.
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Fig.2 VPUI1 block diagram.
01 oooo 02 vpUOOOO ‘
Table 1 Main features. Table 2. VPU features.
Feature VPUO VPU1
CPU MIPS Il 2 issue super scalar FP Registers 128bx32
with 128b multimedia extension Integer Registers 16bx16
| Cache 16KB 2way FMAC Single Precision FP x4
D Cache 8KB 2way Multiply-Add 1 cycle
Scratch Pad (SP) RAM 16KB Min/Max 1 cycle
Data Bus 128b FDIV Single Precision FP x1
FPU 1FMAC + 1FDIV Divide 7 cycles
VPU Sway 64b VLIW Square Root (SQRT) 7 cycles
VPUO 4FMAC + 1FDIV Inverse SQRT 13 cycles
VPU1 4FMAC + 1FDIV Instruction Bus 64b
Elementary Function Unit 1FMAC + 1FDIV coprocessor Bus 128b -
IPU MPEG2 Decode Accelerator Instruction Memory 4KB 16KB
DMAC 10ch Data Memory 4KB 16KB

System Clock 250Mhz
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Fig.3 Software simulator.
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Fig.4 Memory access pattern.
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Fig.6 Example of multiple display list.
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Fig.7 Die photograph.
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Table 3 Performance of 3D graphics.

Operation Throughput
Effective Bus Band 1.7 Gbyte/sec
Genuine Floating Multiply S5GFLOPS

3DCG Simple Operation
-without lighting
-with parallel light
-with parallel light and fog
Bezier Surface Patch

55M polygons/sec
32M polygons/sec
30M polygons/sec
13M polygons/sec

Image decompression
(macroblock decode)

125M pixels/sec
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Fig.8 Evaluation board.
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