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Abstract

This paper presents the VHSIC Hardware Description Language(VHDL) implementation of
the Fixed Point Covariance Lattice(FLAT) algorithm for an Linear Predictive Coding(LPC)
analysis and its related algorithms, such as the forth order high pass Infinite Impulse
Response(IIR) filter, covariance matrix calculation, and Spectral Smoothing Technique(SST) in
the Vector Sum Exited Linear Predictive(VSELP) speech coder that has been Selected as the
standard speech coder for the North America and Japanese digital cellular. Existing Digital
Signal Processor(DSP) chips used in digital cellular phones are derived from general purpose
DSP chips, and thus, these DSP chips may not be optimal and effective architectures are to
be designed for the above mentioned algorithms. Then we implemented the VHDL code based
on the C code. Finally, we verified that VHDL results are the same as C code results for real
speech data. The implemented VHDL code can be used for performing logic synthesis and for
designing an LPC Application Specific Integrated Circuit(ASIC) chip and DSP chips. We first
developed the C language code to investigate the correctness of algorithms and to compare C
code results with VHDL code results block by block.
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Table 1. Reflection coefficients for two frames.

j ERDE =29 2 |
r(0) = -0.97110736370  r(0} = -0.95970594883 j

| (1] =-0.15857782960 | (1] = 0.06527176499 ‘
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r(6) = -0.30078113079 r(6] = -0.17507396638
r(7) = 0.28120946884 r(7) = 0.28120946884
r(8) = -0.02935140580 r(8) = -0.02935140580
r(9) = 0.19580543041 r(9) = 0.19580543041
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