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Abstract

As digital contents based on 3D graphics are increased, the requirement for low power 3D graphic hardware for mobile
devices is increased. We design a transformation engine for mobile 3D graphic processor. We propose a simplified
transformation engine for mobile 3D graphic processor. The area of the transformation engine is reduced by merging a
mapping transformation unit into a projective transformation unit and by replacing a clipping unit with a selection unit. It
consists of a viewing transformation unit, a projective transformation unit, a divide by w unit, and a selection unit. It can
process 32 bit floating point format of the IEEE-754 standard or a reduced 24 bit floating point format. It has a pipelined
architecture so that a vertex is processed every 4 cycles except for the initial latency. The RTL code is verified using an
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FPGA.
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. Comparison of result with general clipping.
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Fig. 2. Various methods of input sequences of vertices.
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Table 1. Comparison of triangle formation methods using
independent triangles and triangle strip.
#of | #of — d# of ‘"p“in‘;’;fx -
independent € strip
vertex | face | " friangle strip triangle
Sphere 86 168 504 15 272
Torus 170 | 340 1020 A 543
Chess | 1036 | 2068 6204 160 3343
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Fig. 3. Architecture of the proposed transformation
engine.
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Table 2. Numbers of arithmetic units for the proposed
transformation engine.

Viewing | Projective | Divide by .
Selection
Transform | Transform w
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— one
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Fig. 5. Block diagram of verification system using an
FPGA and an ARM processor.
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Fig. 6. Screen images of FPGA verification system.
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Table 3. Synthesis results  using
technology at 100MHz.
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Table 4. Comparison of performance with  other
transformation engines.
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