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Abstract

In this paper, we propose a new programmable shader architecture based on an effective ALU
operation. Today’s mobile devices need the programmable shader processor for a three-dimensional(3D)
graphics'". The programmable shader processors require a lager ALU than a fixed pipeline ALU used
previously. The proposed ALU architecture is able to execute two different arithmetic operations at the
same time. Two instructions which need exclusive ALU operations are inserted into instruction
decoders in parallel. Experimental results show the number of instruction cycles can be substantially
reduced up to 40%.
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Instruction Set
Normal Alternate
(move) MVS(move status registers)
ADD (add)
MUL (multiply)
(
(

Instruction Type

MOV

CMP (compare) reserved

RCP (Reciprocal) RSQ (Reciprocal square root)
MAN (Mantissa) EXP (Exponent)

FLR (Floor) FRC (Fraction)

CONV (data type conversion) reserved

AND (bit logic and) OR (bit logic or)

XOR (bit logic exclusive or) SHF (logical or arithmetic shift)

Arithmetic

PRED (predicate coordinate)
ADDR (address coordinate)
BRC (branch)

MEM (memory operation)
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Fig. 1. Instruction Set of ALU
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