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In this paper we describe the design and VLST implementation of a 32 bit floating-point multiplier where numbers
are represented in an internal form named URR(Universal Representation of Real numbers) by the inventor. With
exponential and mantissa parts of variable lengths, URR allows representation of much larger and smaller values
than the IEEE standard. The variable length property, however, necessitates separation and combination of the
exponential and mantissa parts. We investigate the cost of implementing URR by (1) designing a 32 bit multiplier
with circuits for the separation and combination, (2) optimizing the components, and (3) comparing the results
with IEEE standard implementation. The investigation reveals that the circuit complexity of URR multiplier is
1.66 times in delay and 2.52 times in area compared with that of IEEE multiplier. The costs of URR adder are also
investigated in the same way, and found to be 1.68 and 2.44 for delay and area, respectively, taking IEEE adder’s
costs as the units. We realized the URR multiplier in a 4.5mm square VLSI chip with CMOS 0.6pum fabrication
rule. The design tools used are Verilog-HDL for description, DesignCompiler for synthesis, and AquariusXO for

placement and routing.
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