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Figure 5. Analysis of percent errors for proposed
antilogarithm converters for the 11-region error correction
scheme and the reported converter using the 11-region
constant compensation scheme
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Figure 6. Analysis of percent errors for proposed
antilogarithm converters for 17-region error correction
schemes with reported converter using a 14-region constant
compensation scheme

Analysis of errors for the proposed antilogarithm converters
for 11-region and 17-region with error correction schemes and
the converter for 11-region and 14-region with constant
compensation schemes as proposed by Kuo is shown in Figure
5 and Figure 6.

All are MATLAB 12.1 version based simulation results and
with the help of the generated graph, we easily observed that
for every sub-region our proposed method has given less error
percentage than of the reported methods.

4.2 Hardware complexity

The theoretical analysis for hardware complexity is done as
a count of gates. The gate count for the proposed 11-region and
17-region with error correction scheme and reported structures
are listed in Table 6. Based on theoretical hardware
complexities analysis, we can say that the proposed
antilogarithm converter for 11-region and 17-region with an
error correction scheme is much hardware efficient in
comparison to reported antilogarithm converter for 11-region
and 14-region with constant compensation scheme.

Table 6. General comparison of hardware complexities of
reported and proposed 11 and 17-region error correction
schemes for antilogarithm converter

Structure Antilogarithm Antilogarithm
Existing® Proposed
11-region  14-region  11-region  17-region
AND 34 39 20 34
OR 15 17 7 12
NOT 25 27 17 21
XOR 12 14 10 11

4.3 Synthesis results

The reported antilogarithm converter for 11-region and 14-
region with constant compensation scheme and proposed
antilogarithm converter for 11-region and 17-region with error
correction scheme at 65 nm CMOS technology node at the
Synopsys Design Compiler has been designed and synthesized.
Synthesis results for various parameters are compared with the
reported antilogarithm converter for 11-region and 14-region
with constant compensation scheme as listed in Table 7. The
proposed 11-region antilogarithm converter involves 61% less
ADP and 49.82% energy in comparisons of reported 11-
regions antilogarithmic converter. The proposed 17-region
antilogarithm converter involves 48.02% less ADP and
32.53% energy in comparisons of the reported 14-region
antilogarithmic converter.

Table 7. Synopsys synthesis results for the proposed 11-region and 17-region with error correction circuits and the reported
structures for the antilogarithmic converter

—
Structure DAT (ns) (/—\ur;z?) I;&vx;))r (UAT\]E)*F;IS) Aggg in E(rlnegg);y % gain in EPS
Fzgf’r‘;giegn;l 0.66 111.96  3.3678  73.8936  ----ee- vryy X 7 S—
Zelp‘r’ggelg;; 0.81 20304 4068 16446 ---eee- 329508 -
Eelp‘:;gﬁg;; 0.67 14458  3.6171 SToX: [ J— 2 ic W —
E’Zp‘:;;g;; 0.83 22356 46571 18555  -coeee 3864.48 e
g{f’i‘;ii) 0.59 108.72  2.803 64.14 61 1653.77 49.82
(f;or%%fg?]) 0.69 13932 37791 9613 48.02 2607.51 3253
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5. CONCLUSIONS

The proposed antilogarithmic converter for 11-region and
17-region is found a significant gain in terms of accuracy and
hardware. 11-region antilogarithmic converter gives a 7.36%
less percentage error range in comparison of reported design
given by Kuo et al. 17-region antilogarithmic converter
provides 19.32% less percentage error range in comparison of
the reported design is given by Kuo et al. for the 14- region
constant compensation scheme. 11-region antilogarithmic
converter gives 61% less ADP and 49.82% less energy in
comparisons of reported 11-regions antilogarithmic converter.
17-region antilogarithmic converter gives 48.02% less ADP
and 32.53% less energy in comparisons of the reported 14-
region antilogarithmic converter. The proposed converter
design is useful for real-time DSP and image applications.
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