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Abstract

In this paper, a pipeline math processor is designed usin% VHDL, where doing
simulation for processor by using simulation program ISE10.1. The processor is
implemented on the FPGA chip in a panel SPARTANS3E, where it has been downloaded
by using USB port. The register and buffer memory of each of the fetch and decoder
units are designed such that reading and writing operations for the same location are
performed during one clock cycle (each clock pulse edge is used for one operation).
JTAG port is used to update the data and instructions stored in the main memory via
monitor circuit. The main memory of the processor contains two ports, one of them is
used to update the data and instructions and the other is used to read data and
instructions. For the purpose of increasing the speed, decode and execute units are built
so that all operations can be executed in parallel.

The number of operations that can be executed on the processor are 30 operations
including triangular functions, hyperbolic functions, square root, ALU, comparison
operations, move operation, and parallel shifting and rotation operations. The number
of clocks that is required by the mathematical functions, ranges between 17-23 clocks for
the first output and then each clock has it's output when the values of input functions
are sequential and continuous. The remaining operations (such as addition, subtraction,
multiplication and division) need only one clock for each output. The maximum
operating frequency for the design chip was found to be 133.820 MHz, therefore its
throughput is 133.820 MFlops. For the purpose of displayin? all the processor outputs
on a computer screen, the VGA Port is used. The overall design of this processor
occupies 98% ( when the processor is connected with VGA port) from the volume of the
FPGA chip on board SPARTANSE.
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zoas (1) Jsaalls (dadd Taastl) ol il Jond ela) o3 A (S e 13859100 ol (0 %117 (I gzl
S 3 ) sall 220 g (2) sl Wi VGA 05 FPGA 486 ) Lo zlladll 385 8 Laxiioall 3 ) sall d3aS
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Utilized Total .
Type Resources Resources | Resources Ratio
N. of Slices 3010 4656 %64
N. F.Flops 5354 9312 %357
N. of 4 i/p LUTs 5408 9312 %158
N. of IOBs 2 232 %0
N. of Block RAMS 3 20 15%
N. of GCLKs 2 24 8%
Op. Freq. 133.820MHz

VGA go o il galall Sl b axsiaal) 3l sall (2) Js3al

Utilized Total .
Type Resources Resources | Resources Ratio
N. of Slices 4587 4656 %98
N. F.Flops 5955 9312 %63
N. of 4 i/p LUTs 8345 9312 %389
N. of IOBs 16 232 %6
N. of Block RAMS 4 20 %20
N. of GCLKs 3 24 %12
Op. Freq 11.301MHz
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