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Hardware Implementation of Neural Network and its Application
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ABSTRACT : Hardware implementation of neural network has difficulties in the
extension of synapses and the programmability for relocating neurons. In this paper, the
architecture of a new hardware is proposed to solve these problems. The proposed
hardware based on traditional SIMD enables connections of network to be dynamically
and easily reconfigured without synthesizing and mapping original design for each use.
Using additional modular processing unit the number of neurons and synapses increases.
To show the extensibility of the new structure, Kohonen network is formed and tested.
The performance comparison with C-model simulation shows its superiority in the

aspects of performance and flexibility.
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Fig. 2 Neural network using SIMD architecture

2. Expansible & Reconfigurable Neuro Informatics Engine(ERNIE)

2.1 Modular Processing Unit(MPU)
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Fig. 4 Schematic diagram of MPU corresponding to Kohonen network

_17_



MPU+= &2 o] 7Fsates AA=HSAM wepsd MPUS 32 ® t& MPU
o] ¥ o7 ALgEHY o]Y3 g FFS MPUER TAEE H 7 o wrtA] ol
oJzitk. MPU9| §J=3k2 SPEE AX WEA o= <Iibe] Fa= il ojuje] A} g} o
2] AEE ATELS LPES Edlo] o MPUY ¢Jglow Soj7it) Fig. 5% SPE 24
¢t LPE 17H2 MPUE 7743 &5 theolojaglo]w o]& PEIl] HEE 2159 Hlo]
E7} o]g A EE7h=RE BTl ok

sum, /dist,
—l >
sumy
/dist,
SPg, —H
P passing
R . passing R B + signal
................ " signal
sum, i
x [ SpE. 19 i
1 —> LPE control
control H
v
.
.
.
v
SUM,g
— /dist,
SPEyy
1 n=01....., 23
—> data
control

Fig. 5 Block diagram of MPU

ARk e vEgae] e 2
Holn WAL SPEQS] otk MPUGS] #4 Ead MEAaE Ao

o 4 )
= oarde] Al 2o Elelele] A S 4 lan, SPEREE] Ul IE was ARgs)
o shte]l SPECIA rAd A ghe A F SPER ddshs WijoR AWas g
bz Aol 7hssith ook &2 WS Sete] PEVE 2t gl A9 riRele] §35
Zabehs AMAE Fdshs WAE AT 4 Sdrh old FEe] ANA dFE =
5& 71 ool SPER F#shs Aol Zbeshd, MPU Wil Mrt =gk Ao] ope}
2F-e] MPUCl 39l SPESHE o] 7hsslr] wiiel ti8de] AWas 878hs
AEEE v 8 S A o Jlok

BE FUE ARI(SPE-SPE, SPE-LPE, MPU-MPU)oll= T 74 $72] wlEl-&eo]
B e Bzt EATE A WAl AEE Alme] HddE 919 Zlola £ wAE o
o 7 FEe] e AR AR SAF Feelnt ddst HH YESAS TAshs
RE 7 2ES f1HeR dddTe 98-S drh oF Table 291 o] stk



Table 2. Functions of master-slave buses for expansion
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2.2 Synapse Processing Element(SPE)
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2.3 Layer Processing Element(LPE)
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Configuration bits of SPE Configuration bits of LPE
3 2 1 0 1 0

Used/ |Perceptron/

Unused | sOM Start End Mode[1] | Mode[0]
Used/Unused : Used SPE or Unused SPE 00 : SOM mode
Perceptron/SOM : Perceptron node or SOM node 01 : Data passing mode
Start : Start block of neuron 10 : Perceptron mode
End : End block of neuron 11 : Nothing

Fig. 7 Configuration register of SPE and LPE
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Breast Cancer Database (January 8, 1991)¢] w8l 252 A=atgi .

Fig. 10 2-dimensional Kohonen layer(8+8) with 9 input
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