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Abstract

This paper describes an efficient design of an asynchronous 16-bit divider using the NST (new
Svoboda-Tung) algorithm. The divider is designed to reduce power consumption by using the
asynchronous design scheme in which the division operation is performed only when it is requested.
The divider consists of three blocks, i.c. pre scale block, iteration step block, and on-the-fly
converter block using asynchronous pipeline structure. The pre-scale block is designed using a new
subtracter to have small area and high performance. The iteration step block consists of an
asynchronous ring structure with 4 division steps for area reduction. In other to reduce hardware
overhead, the part related to critical path is designed by a dual-rail circuit, and the other part is
done by a single-rail circuit in the ring structure. The on—the-fly converter block is designed for
high performance using the on-the—fly algorithm that cnables parallel opcration with iteration step
block. The design results with 0.6pum CMOS process show that the divider consists of 12,956
transistors with 1,480 % 1,200um’ area and avcrage-casc delay is 41.7ns.
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Table 1. Radix-2 NST algorithm.

MSDs operation
00 no operation
01 no operation
0(-1) no operation
10 subtraction
11 subtraction
1(-1) rewrite to 01
(-1)0 addition
-1 rewrite to 0(-1)
(-D(-1) addition |

Radix-2%1 NST ¢wel&g A% A$ W=z
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Fig. 1. Asynchronous system module.
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Fig. 14. Results of Hspice simulation.

(a) Pre-scale block,

(b) Iteration step block,

(c) On-the-fly converter block.
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