29K 8

HTENMKRSEZR

2019 48 H COMPUTER TECHNOLOGY AND DEVELOPMENT

Aug.

EEALERERZERAFMETIZIT

REY EFHM R H,TLREZE
(it EE AR, H 4 214000)

BRI A T R A At A R (EORS E RIR AR E R R N ia SRR R AN T R TR RE T B 0
FEAT , [ -t AN A REs i DR B B T ) N R AR ST 7 SR, A 5 M AR IR BERE IR TT RS 11
TR AN TR A T R R B L, SCR BT — R ) AT 77 S TR INAS SRR B PR R
AN RE N SNBSS 32 6 16 (AN 8 LAY BRI IZ L TR SR RS B 2 T At AR JR s ik i B
R B AR AT T A8 A A G R 7E DRI A 2 R AR T R AR B Y S I A 0D T R AT RE ,
HSERL TR PRI I A R . SRS RARH IR AR A IE B ZEIOR  FE 28 nm T &M 3 TEE
B /DD 50.09% [TEALAT 47. 91% IS, L8 & is T #5453 2 GHz,

KRR N TRRE TR AUTRMNAS s HORTRE ;2R B IR BoR
& 4> 2K S TP302 N EkFRIRAD : A

doi:10. 3969/j. issn. 1673-629X. 2019. 08. 019

XEHS:1673-629X(2019)08-0096-06

Design of Floating Point Multiply—Adder for Artificial Intelligence

CHEN Zheng-bo, WU Tie-bin,ZHENG Fang ,DING Ya—jun
(Jiangnan Institute of Computing Technology , Wuxi 214000, China)

Abstract: In recent years,chips in the field of artificial intelligence have been developing rapidly. The multiply—add operation with low
precision and mixed precision is the core index of the computing power of artificial intelligence chips,and the multiply—add components
are also the main consumers of the power of artificial intelligence chips. It is of great significance for the research and development of ar-
tificial intelligence chips to study floating point multiplicator with high performance,low energy consumption and low overhead for the
application demand in the field of artificial intelligence. In this paper, an Al-oriented floating point multiplicator is designed, which
supports the floating point multiplication and addition operations with single precision , half precision and single—half—mixed precision, as
well as the integer multiplication operations with 32,16 and 8 bits. This design adopts the idea of cross—precision reuse and reduces the
area and power of chips with ensuring all kind of operation functions and performance, by using proposed key technology like multiplier—
reuse, shifter—reuse , LZA -reuse. We finish the correctness test and physical syntheses. The experiment shows that this architecture is
correct in all operations. Compared with the no—reuse design,at least 50.09% of the area and 47.91% of the power consumption can be
reduced under the condition of 28 nm process. The comprehensive operating frequency can reach 2 GHz.
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