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( Implementation of a 3D Graphics Hardwired T&L Accelerator based
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Abstract

In this paper, we proposed an effective T&(Transform & Lighting) Processor architecture for a real time 3D graphics
acceleration SoC(System on a Chip) in a mobile system. We designed Floating point arithmetic IPs for a T&L processor.
And we verified IPs using a SoC Platform. Designed T&L Processor consists of 24 bit floating point data format and 16
hit fixed point data format, and supports the pipeline keeping the balance between Transform process and Lighting process
using a parallel computation of 3D graphics. The delay of pipeline processing only Transform operation is almost same as
the delay processing both Transform operation and Lighting operation. Designed T&L Processor is implemented and
verified using a SoC Platform. The T&L Processor operates at 80MHz frequency in Xilinx-Virtex4 FPGA. The processing
speed is measured at the rate of 20M Vertexes/sec.
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Table 1.

T&L Processore} &4 Za}
Synthesis result of T&L Processor.

Units
Adder/Subtractor Unit
Multiplier Unit
Reciprocal Unit
T&L Processor

Gate Count
3016
33119
10836.7
139190

E 2 T&L Processorel M&
Table 2. Performance of T&L Processor.

Transform & Light Performance

Transform Only | 20M vertices/sec @30MHz

FPGA Transform &

o 20M vertices/sec @30MHz
Lighting
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