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ABSTRACT

This paper proposes a VLSI design of a divider supporting IEEE-754 floating point standard. It is implemented
using a Taylor-series-reciprocal algorithm for high speed division operations. Its functions are modeled and
verified with Verilog HDL (Hardware Description Language).

To avoid the weakness of the reciprocal algorithm, the ROM table is divided into two smaller size ROM
tables. Although it is implemented with two smaller size ROMSs, run-time calculation scheme is adopted to reach
the same performance. In order to shorten the critical path delay, a control unit is implemented with
combinational logics instead of micro-controlled ROM.

With the help of the control unit, the instruction decoder can determine when an instruction which is expected
to use a shared functional unit should be issued. Therefore, this architecture can prevent the processor from
degrading the performance and it can be adopted for superscalar processor without any modification.

The proposed divider benefits from reusing the general floating-point multiplier and floating-point adder in
common FPUs so that the overhead of additional hardware is minimized. Besides, division process is made
simpler by a state machine which generates control signals necessary in each stage.
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The proposed divider produces a quotient with at least 19bits per iteration and requires 14 cycles for single

precision calculation and 19 cycles for double precision.
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Al MIPS AQs} SPARC Alde) vl @it
7l GAE QAsel A9 25% ~ 0%, WPAE
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G372 5-e A3l PentiumBrks R @4k
7ZAF oF 20%, MIAE A4ke] A4 <F 50%9) As
P VeEhliglch 2wl AMggl daelas)
H]28t o4 9ka1e]Eel Newton-Raphson ¢we|&
4 443} IBM RISC System/6000X = 2~34}0]
9 kol glzick TRl UlaSPARCY A=
it vEHE o 4AlelFe] e Al 2
ek wep, £ =l AlRE vieal |44kl
Ao ezt Z2AMe) vlaye o AMgEl
At APdE & 5 sk

41 4 AU ©E o vl ddblele) i

Faajolze] HlaL

A E (precision) (3:2; (;g?bi)
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