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Design automation of safe numeric operation logic
based on individual error tracking

Signal Process Logic Inc.

Yuzo Seo

Abstract
The pipeline numeric logic circuit using FPGA can be composed as high

through-put. However, since the system uses a lot of calculation units, optimum
design of each unit is required. We reported the method to design the numeric
operation units of minimum bit width by expressing signal in floating-point
format and treating its effective bits. However the method based on simple
rounding of error-bits has a risk to lose useful information when the calculating
process includes cancellation of errors. In the thesis we treat the issue and re-
port the solution that detects the error cancellation by tracking individual error

factors. Adopting the method, the pipeline numeric operation logic circuit can be

automatically designed as safe and optimum one.
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public ref class Real

{

public:
double r;
array<double>" e;
Real” operator+(Real” src);
Real” operator— (Real” src);
Real” operator*(Real” src);
Real” operator/(Real” src);
Real” sqrt(Real” src);
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