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A High Performance Pipeline Architecture of 128bit
Floating- point Fused Multiply-add Unit

LI Tie jun, LI Qiu-liang, XU Wet xia
( Collge of Computer, Natonal Univ. of Defense Technology, Changsha 410073, China)

Abstract: FMA ( Fused Multiply- Add) wih high precision & required in hish peformance microprocessors. A new 10 stages
pipelined architecture of 128bit FMA is proposed. In ths architecture, muliply, adder, [ZA ( Leading Zew Anticipator) and
normalization with large width data- paths were partitioned and optimized carefully to balance the latency at every pipeline stage. After
designed and synthesized with SMIC 0. 13#m technology, the frequency of the FMA can reach 465MHz, which is about 130% better
than previous 128bi FMA. Furthermore, its frequency can reach 1. 075GHz wih TSMC 65nm technology, which basically meets the
requirements of the high performance computation.
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Fig. 1 Top design of 128bi FMA
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Tab.1 Critical path delays of reference design
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Fig.3 Pipeline design of proposed 128bit FMA
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Tab.2 Delays of pipeline stages
(ns)
1 2 3 4 5 6 7 8 9 10 ( )
area _ zero 201 202 1.82 1.78 1.98 1.8 1.83 1.81 1.98 1 81 252 400
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Tab.3 Comparison between reference design and propesed design
smic 0. 184m smic 0. 13#m tsme 65nm
(MHz) (MHz) (MH2)
119 620 164 119 000 202 109 500 330
252 400 340 238 700 465 229 000 1075
110% 107% 101% 130% 109% 225%
3 , 1 , 0.13m 465MHz,
0. 65Mm 1.075GHz, CPU ,
, ; el DC  DesignWare ,
3 , 4. 2CSA ,
64 8 MA , , 4
4 64  FMA
Tab.4  Area comparison between 64bit and 128bit FMAs
smic 0. 18Hm smic 0. 133m tsme 65nm
(MH2) (MHz) (MHz)
64 106 400 352 91 800 490 93 830 1086
252 400 340 238 700 465 229 000 1075
137% 160% 144 %
4 , , , 128 ,
64 137% ~ 160%,
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