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A circuit design for generating binary logarithms
for possible signal processing using
programmable variable-rate up/down counter.
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ABRSTRACT

This paper describes the design of a programmable variable-rate up/down counter for generating
binary logarithmic functions for possible signal processing. An application to the computation of the
bage-two logarithm of a binary number can be erroneom in the results.

The error in log, (1+x), as defined by log, (1+x) -x, is considered as a set of straight lines,
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Counter rate is proportional to the slopes of straight lines. So binary logarithmic functions for pos-
sible signal processing are generated by using a programmable counter.
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Decimal 27! X=B log; ({1 +X)=A A—B True error 2°* VR
0 0.00000000 0..00000000 0 0.000 0
1 000000001 0.00000001 0 +0.440 1
2 0.00000010 0.00000011 bl - 0.130 t
3 000000011 000000100 +1 +0.300 )
4 0.00000100 0.00000110 ) 2 ~0.270 2
14 0.00101100 0.00111011 +15 —0.422 15
15 0.00101101 0.00111100 15 ~0.193 T
1 0.00101110 0.00111101 +15 +.031
47 0.00101111 0.00111110 +15 10.252
I 0.00110000 0.00111111 +15 +0.470
19 0.00110001 0.01000001 116 ~0.318 16
50 0.00110010 0.01000010 +16 ~0.110
51 0.00110011 0.01000011 16 +0.096
52 0.00110100 001000100 +16 +0.297
53 0.00110101 0.01000101 116 +0.495 1
54* 0.00110110 0.01000111 +17 ~0.313
55* 0.00110111 0.01001000 +17 ~0.123
135 ; 22
136 0.10001000 0.10011101 +21 +0.365 n
137 0.10001001 0.10011110 +21 +0.306
138 0.10001010 0.10011111 121 +0.245
139 0.10001011 0.10100000 +21 +0.181
140 0.10001100 0.10100001 121 +0.115
141 0.10001101 0.10100010 +21 +0.047 21
142 0.10001110 0.16100011 121 —0.025
143 0.10001111 6.10100100 +21 ~0.100
141 0..10010000 0.10100101 2l ~0.173 1
145 0.10010001 0.10100110 +21 —0.250 1
146 ; : : : ‘
251 9.11111011 0.11111100 +01 +0.375
252 0.11111100 0.11111101 +01 +0.103 1
253 0.11111101 0.11111110 +01 - 0.170 t
254 0.11111110 0.11111111 +01 ~0.445 0
255 0.11111111 0.11111111 +00 +0.278 !
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