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Abstract

This paper describes a functional-level design and simulation of Graphics Processor(GP) which
can be used in various graphics systems. GP is divided into two parts: One is CPU, and the other is
the interface to I/O peripherals. In order to achieve fast execution of graphics instructions, the CPU
has special ALU, barrel shifter and window comparator and a FIFO for instruction prefetch. I/O
part controls the DRAM and VRAM which constitute the GP’s local memory, generates the signals
to drive monitor, and communicates with the host processor, The functional simulation of CPU was
done on Daisy workstation while the I/O part was designed using GENESIL, a silicon compiler.
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Table 1. Example of graphics instructions.
Mncmonic Operation OP Code
ADDXY Rs, Rd Add XY mode. 1110 000S SSSR DDDD
CMPXY Rs, Rd Compare XY mode. 1110 010S SSSR DDDD
CVXYL Rs, Rd Conversion from XY to linear. 1110 100S SSSR DDDD
DRAV Rs, Rd 1111 011S SSSR DDDD
EXGXY Rd Exchange X, Y value, _..1110 1010 _00OR _ DDDD _
FILL XY Fill area. 0000 1111 1110 0000
LINE Draw line. 1101 1111  Z001 1010
MOVX Rs, Rd Move X value. 1110 110S SSSR DDDD
MOVXI Rd Move immediate X value. 0000 1010 O00OR DDDD
MOVY Rs, Rd Move Y value. 1110 111S SSSR DDDD
MOVYI Rd Move immediate Y value. 0000 1010 O001R DDDD
PIXBLT XY, XY Pixel block transfer. 0000 1111 0110 0000
PIXT *Rs, XY, *Rd. XY Pixel transfer. 1111 010S SSSR DDDD
SUBXY Rs, Rd Subtract XY mode. 1110 601S SSSR DDDD
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