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Abstract

Interpolation filters are widely used in symbol timing recovery systems to interpolate new sample values at arbitrary
points between the existing discrete-time samples. Polynomial interpolation is interpolated by coefficient made inputted
information. This paper presents an efficient way to implement polynomial base interpolation filters using support filter
changing input. By an example, it is shown that the proposed structure out performs the conventional interpolation
structure with less hardware cost.
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Fig. 1. Interpolation method using cubic polynomial,
p(t) =cyt® + cot’ + it + ¢ (1)
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Modified Farrow Lagrange cubic interpolation
circuit.
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Fig. 3. Characteristic of Lagrange cubic interpolation
fiter and phase delay.
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Fig. 4. Interpolaton by Lagrange cubic interpolation
polynomial.
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Fig. 5. Interpolation after moving J from data a.
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Fig. 6. Characteristic of fiter and phase delay using
support filter in eq. (8).
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Fig. 7. Lagrange cubic interpolation circuit using support
filter.
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Fig. 8 Characteristic of fiter and phase delay using
support filter consisted of symmeltric coefficient.

timsb -1}

a8 9 ¢, 7o uE EXTUEE 0jBE 22t 5|2
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to ¢, range.
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Fig. 10. Structure of 4 taps cubic Farrow of continucus
delay contral method.
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Table 1, Coefficients of cubic continuous delay control
Farrow filter : @) 0 ~ 0.6x, (0 0 ~ 0.7,
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b3 b2 bl B0
0 -0.1363 0.7150 ~05433 0
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2 -0.7371 0.7146 10190 0
3 0.3406 -0.0287 -0.2906 0
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3 -09135 09061 1.0058 0
4 05439 -0.1184 ~0.3844 0
5 -0.1614 0.0012 0.1332 0
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Table 2. Coefficients of cubic Lagrange sub filter using
proposed sub fiter : (a) main fiter, (b) support

fiter.
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Table 3. Comparison with conventional  structure and
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Fig. 11. Characteristic of Farrow filter holding coefficient
of Table 1: (@) 0~ 0.6m, (b) 0~ 0.77.
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