F40% Fa
20014 7H

FILREEM (BRBEER)
ACTA SCIENTIARUM NATURALIUM UNIVERSITATIS SUNYATSENI

Vol.40 No.4
Jul. 2001

By HUF SR B B W i) p 22 I 4% D5 TR 5

R, RR4ARAR?
(1. dFRKREREL, ;K "M 5106031;2. P LU RFAZLEFF 4,7/ M 510275)

B OE: HFARBREMNNIK, B MR TSRS NIRRT ik, TN RS
A, SEAHERIRI . MASHNEE SIS, SRR SET TIREILR. h THEENCiEL
T 5k R 3 o 0o R T SRR R OR S AR PRI, 500 HE K B BB SR B BT A OB, BRSO

FHEA BERREEMETIOERE.

KR : Hrmph; HEDE; HARN%; BIEHHL

FESHES ™7, TPII XRERIRED: A
PEEERBEBEEAMEKRE, SFFITEMN
LB T AR TTH SSLikit, EErTER L
B (S ThREIR) b FE M MSI. LSI #1 VLSE %
it, B MERFAITELEENYREREET T
4, Xtee BRI B AT IR R ThAE
WLFEHEIEE, PEHELIIENILS T X3
A5ef, MEMIRKAETEER, HHIERR
A, B8, AXFETREHRRRK. BFkA
it iR P E—FSE () WEERK
REfl T AEBI Y, i sy BRE e
AR — A RE T, SANKE TRERN
PR EARE RN, Xe R pm
K, BHTRFRIAREGESR, M ALFEHET
REREBRAP T A RE THE, INEE
R PR B B 6 800 a8 of Rl e AR e 1 355
A, BRIEX TELEEAE AR FTE, &
SO I B Y — b B T A 25 45 A oL B AR AR R 12
Wir ik, MOTekHET R AR EERHE KR, X
BEEMMTE FHAT T IR0 .

1 R AR B 12 M

1.1 BEHRSMEN

MR, ARSI
RIOEE. LR HIBBEIENT TR IES%:
— PP R BLR (6] E L R, 55— R R AT
TWAKHE. dTRNWEEBIAEM LB+
ROB BB, B X BB (T R R P BT A
EBs-a-0s-a-18HE. HTFHEHLAOMR

LRSS ; 0529-6579 (2001) 04-0051-04

A R SRS Y o B A AR — AR HRE P TRk R
W, ERETES SR EMIEE. Rakk
HH  AREESG = 1,2, ), BRI TR
sl gl AR — R T, TS
Hs MREBUG = 1,2,-,s) BEMR U, 1
AT HEBEHIERRAGRL) LR Fo, BERHK
BERIRLCH Fi(j = 1,2,-,¢), XFEA 18—
F = (Fy FU)9FE3X(t+1)MﬁI$.*EF§
A e + 1AM mEBERNERXF =
(Fy F, FyF). B FMITEDHSE F.(i =
1,2,,¢t) KGR BBHEHE , BB — s x t BiE
BETro. MM Ty PRILRIEHN Tn(i,j), &
Too(i,j) BB 1 RIRRWIAK R U, SRR TR
Bef, &N OMFBRARKEE. 5THEER T
LI FGi=1,2,,t - D) KTTRDHNE F;(j =
i+ 1,0 +2,,t) WIGCRBRN,BH ¢ - 1M
BE Tois Toos s Tneeoy . B 15 B A X 86 54 B 41 B
—FEE Ty = (Tyy Ty T Toeep), To Bk
L BE AT R
1.2 HMOUSENITR

ST C M—BIR C, BT A 18
R, XA TESERE T PRI B IX S R BT A
WK B, KT B — 1> BB 15 W B0 3 ik R A
WL T, T, BEm NARE, T, = {1,1,
ot | EANHE CHMRAET = (T, Ty,
T, | EEHEARNE T k#4780 BERMEN,
1R B HLBIRE K B R AE. B RATEX B A

 BEME: EREAAMFRSEHTE (60006002); | RE BABEREEEAE (001172)

B 2000-11-04;

fEEMST: |HR (196-), &, BIBFRR, @1 EREKRA: RER.



52 FUIKFEER (BRPIER)

Bk

MR, FI T2 BH MR FTAE
RE 1, SEELER B2 W AR A B SR EL. XHE — MR
C; MR RIESE T, PR & 45080 T K
WX T, B — KRB (j = 1,2, ,m) #
FTIE R A, (Fourier) , B EBZ/FH ¢;(w)(j =

2,0, m) FERRIR C, —MFE, B HHE
FEIMT EB&E T PR R e AT HBIE
EFR, B st & & 0101101, KB MAE 1 By
~EH (k= 1,2,,8) AEBEERNARFO
M8, AT EX R x BAYEBYK, BF 2,
= % + § L H—PAET O MIERE.

A1 WA BEEEE

Fig.1  The waveform of test pattern

R K R e, B9 BEY XY B R R
fi(x), BT fi(x) S g;(x) HMFER.
gi(x) = 2 (s - ), B 8(x) RELIME
R, o) AEH B O 1, HIHREL () B
MHEER F(w) X

Fi(w) = 1.[ dxexp( jws)dx =

lji: Dl ad(x - x;)exp( - jux)dx =

Jw

;Zakexp(— jux,) =
ccos(w * x,,))
J

~ S (sm(w ©a) .\
| Fw) | FEKE w MIEIITME L, XB,w =
2un/v,u AN, v AREAR. RN w
{8, BV IR v 27 K, SR BE M R BT R
KR B t,;(l <isn,l<j<m) TR
GRS Fi(w), FX3% | Fi(w) | HEEARHE
F, AR BB C, MAFIEE F;, = | Fu(w),
Fo(w), -, Fip (w)}.
1.3 SHHLmE R

2 m = max(m,my, " ,m,). . BL 32 BPH#
ZRMENMT - MARH m ML Tx,(1<i<m)
HELMBER n ML ,(1< i < n), B
BT z; TRV TR BER C,. 2, FEUE N O
1,'B0 0 BFRAESR C, BB, N 1 6f Rsisk

C; TR BREMHEZTT 5, W HWHE TR
SR, PEREIRER  MAMENR(d,),
d.-z,"',d.-,,.‘.,O,---,O)TBﬂ#ﬁiﬂﬂﬁtﬂﬁﬂﬁﬁ € =
(0,0,-+,1,+,0)T, ¢; R n HHAL B, HERR
RS MR C AR . WAL BYH 4,
dizy** s dim, SRRMET Bl %2,y X B A
B, %m < mBt, REHEZTT T 4ls % 425" %
IR A RN 0. X8 dy (k= 1,2, ,m;) WBUA
yff Fu‘(w) ﬁO,f?‘JﬁD d,-l B‘Jﬁﬁﬂﬂ F,-l(w) ﬁO-E
_/l\%‘bg#z::h,dﬂvdﬂv""dh‘. HKEBER ZELH
—AAK0. 5 BP FEREMZTH EHWREA
1% RBRBLFHRELRKHT, FERHE
BB ZRINGZ R TE BB HEENERE,
STHRARERE (GA)SIR#fTLE, K
BAAMTRE: Ot 2 ML K550 #1475
5. BIanxTE 2 BrR R R 20U E MR
AR 406, RRB\RXMACLE (&)
H: <1, 3>= (1111), <1, 4> = (1010),
<2, 3>=(0), <2, 4> = (1000), <1, 5
>= (0), <2, 5> = (0), <3, 5> = (1
010), <4, 5> = (1110). HPREHE—NL
REEN, EREY 0 8RR 2T E L&
£, HNAUEN 0; EHEN | BIRREHEZT
A EEXRR, HEHA T LM XN HE
EPAPUE. B 2 MRESEHMAMIBZ SR MEN
11110101010000010101110. 7 3E b it 72 & o] 84X
ERBERKEN L SR FZHFEER, E
HBZBEAIMTXER:

W, = Woin + B(t) * [ Wy = Wein]/(2E - 1)
K, W, A1UE, B(¢) B LAIFRHPIERNZ
BB, W 1 W, BRI PETAAUER L
WE(Wain < W, < Woo) . QBEFE—FIEM
EAREHERB P MRS ERR, REHA%
8. ZXHEFSRIETE N 5B ERFHEE
O By P S 5 4

_%:l*
@*

H2 —FMemsg
Fig.2 Topology of a neural network



Fa

WP R BT B AR S T ) M 28 R4 T R 53

M3 Hmlidaks
Fig.3 Example logic circuit
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A Neural Network Approach to Block Level Circuits Fault Diagnosis

PAN Zhong-liang", XIONG Yin-gen?
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Abstract: A technique for fault diagnosis of digital circuits and systems at block level is proposed. The Fourier
transform methods are employed to obtain the features of logic blocks, the structure of neural networks which accord
with the circuit under test is presented. The neural network gradually acquires and refines the knowledge of test
samples via genetic evolution of the topology and weight distribution of network. The fault features can then be used
as inputs to the neural networks, and the trained network is used to yield diagnosis results. The proposed technique
enhances the efficiency of the conventional fault dictionary methods.
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