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(A Design and Implementation of the Division/Square-Root

for a Redundant Floating Point Binary Number using
High-Speed Quotient Selector)
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Abstract

This paper described a design and implementation of the division/square-root for a redundant floating
point binary number using high-speed quotient selector. This division/square-root used the method of a
redundant binary addition with 26MHz clock speed. The addition of two numbers can be performed in a
constant time independent of the word length since carry propagation can be eliminated. We have
developed a 16-bit VLSI circuit for division and square-root operations used extensively in each iterative
step. It performed the division and square-root by a redundant binary addition to the shifted binary number
every 16 cycles. Also the circuit uses the nonrestoring method to obtain a quotient. The quotient selection
logic used a leading three digits of partial remainders in order to be implemented in a simple circuit. As
a result, the performance of the proposed scheme is further enhanced in the speed of operation process by
applying new quotient selection addition logic which can be parallelly process the quotient decision field.
It showed the speed-up of 13% faster than previously presented schemes used the same algorithms.
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Table 1. Conversion of Redundant Binary

Number.

J g Q) & e

0 0

1 1 0.1 0.0 0.1

2 -1 0.01 0.00 0.01

3 0 0.010 0. 001 0.010

4 0 0.0t00 0.0011 0.0100

5 1 0.01001 0.00110 0. 01001

6 -1 0.010001 0.001100 0. 010001

7 1 0.0100011 0. 0011000 0.0100011

8 0 0.01000110 0. 00110001 0.01000110

9 -1 0.010001111 0.001100010 0.010001111

10 1 0.0100011111 0.0011000100 0.0100011111
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Table 2. Truth Table of Redundant Binary
Addition.

al ai bi Ci+l z zi
0 0 0 0 0 0
0 0 0 | 0 1
0 0 1 0 1 0
0 0 1 1 1 1
0 1 0 0 1 0
0 1 0 1 1 1
0 1 1 0 0 0
0 i 1 1 0 1
1 0 0 0 1 0
1 0 0 i 1 1
1 0 1 0 0 0
i 0 1 1 0 1
1 1 1} 0 0 0
1 1 0 1 0 1
1 1 i 0 1 0
1 1 i 1 1 1
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Table 3. Truth tabl gje for Quotient Selection

of q;.

Sz Sy So G value
0 0 0 b 0

0 0 1 a 1

0 1 0 a 1

0 1 1 a i

1 0 0 c -0

1 0 1 d -1

1 ] 0 d -1
1 1 1 d -1

Value = R2 + R;! + R,
(in radix 2 encoded form)
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Fig. 1. Block Diagram of Quotient Selection.
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Table 6. Operation for Redundant Binary
Division R;y, Selection.

Quotient selection|Rj+1 selection Operation Selected
a b cd A B D
1 000 c o 2(R;-D) D
01 00 0 1 2(R;+0;) 1
0010 1 0 2(R;+0) 0
0001 1 2(R;+D) -D
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Table 7. Operation for Redundant Binary

Square-Root R;., Selection.

Quotient select. | Rj.1select. Operation Selected
a b c d A B Q;
1000 0 0 [2(R-(@+27®) | (@+277)
0100 0 1 2(R;+0;) 1
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Fig. 2. Selection Circuit of Division/Square-Root

R;+1 Operation.
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