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Abstract

Carry lookahead(CLA) circuitry of decimal adders is proposed aiming at delay reduction. The
truncation error in calculation of monetary interests may accumulate yielding a substantial amount
of errors. Binary Coded Decimal(BCD) additions, for example, eliminate the truncation error in a
fractional representation of decimal numbers. The proposed BCD carry lookahead scheme is aiming
at the speed improvements without any truncation errors in the addition of decimal fractions. The
delay estimation of the BCD CLA is demonstrated with improved performance in addition. Further
reduction in delay can be achieved introducing non-weighted number system such as the excess-3

code.
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Table 1. Binary to decimal conversion errors
of 4bit expressions.

decimal | 4bit binary decimal truncation relative
fraction | expression | equivalent error truncation error
(A) (B) of (B) IA-B|[|IA-BI /A
01 0.0010 0125 0025 2%
0.2 0.0011 0.1875 0.0125 6.25%
0.3 0.0101 03125 0.0125 4.17%
04 0.0110 0.3% 0.025 6.25%
05 0.1000 05 0 0%
06 0.1010 0.625 0025 417%
0.7 0.1011 06875 0.0125 1.78%
08 0.1101 0.8125 00125 1.56%
09 0.1110 0.8 0.025 2.78%
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Table 2. Conversion expression.
Conversion (BCD — EX-3)
ABCD
(BCD)
0000
0001 0100 W=A+B(C+D)
0010 0101 -
0100 | omi Y=CaD
0101 1000 -
0110 | 1001 Z=D
0111 1010
1000 1011
1001 | 1100 N
Conversion (EX-3 — BCD)
WXYZ ABCD
(EX-3) (BCD)
0011 0000
001 OOL |y (x4 vz)
0101 0010 ] _
0110 0011 B=XY+ Y(XZ+ WZ)
0111 0100 C=YgpZz
1000 0101 =
1001 0110 D=2
1010 0111
1011 1000
1100 1001
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