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Fig.1 Representation of fault information for parametric fault
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Fig.2 Test principle of analog integrated circuits based on fre-
quency-domain correlation analysis

xl(n)
x,(n)
xb(n)

[ 3 8 IH 1Y 4 T3 B/ B i 2 A
8-channels wavelet decomposition with pyramid struc-

x(0)

Fig. 3

ture

XTI RE P S x[n IR/ y[n o x[n 89 B M KT
) ro LU x[n Rl y[n I EH AR TP roy [ L] x[n A0
yLn IR AR R B 0. 1(2) ~ (D KX 7R

rxx[l]: Zx[n]x[n_ljvl:Osilin,"'

(2)
roll] = Zw] x[nlyln=1],1 =0, 1, £2,
(3)
Zx[n]y[n]
Py = ——— > - D
(D x[n]D)y[n])”

n=0 n=0

AH R REL o RAE T W 7 51 2Z [0] 1) S BK A BE, L4
XTETE 0~1 ZJa]. 4 o, = 0 B, BRFH x[n JF0 y[n AN
K500 =1 B FH) x[n A1 y[ n 58 2 AH R . BRIL AR,
Oxy BUEREEZE 1, BE T 5] x[n JAT y[ n 1Ay 5C 1B 1 B
5 5 0. WAEL R 20T 0L PP 31 x [ n JF0 y[ n JEAH Gk
755 . AR S AR 5@ B BOR A i 1 AR B — B Y
RIIE B ) 1) 25 57

AT T 3 Y 1E A8 /0N 1 D8 D A 2 i B S B
Z: 5 3RS0, 31 . /Iy I 728 4 2 I 5t il B 308 i 4 2 7 —
PR TR DL o A% SCR FH /NI 08 5 A 21 R 42 - 35 45 1
W) Haar /N 3l 2 2 38 18 J8 U g8 A1 006, 508 1 8 il
W X551 53 il 454 Il 3 s

3 I

SE o = S G T E A A
3 1 A R AN S B R T R OR R AR
FH TRV (8 0 s 360 E. 1 A SCH 5 125 X6 7 o7 2 50080 i e
P A RNE 55 = 2P BRI AR SOy X 2 A oo R i R A 2
B 5B 1 o 7 fig

T S 25 S HLAA AT E S R R I B bR
Y FE 00 o bR S AR o R DR A% (state variable fil-



600 SR S NI %29 %
ks o —— ST
& Pyt
-0.1 L L
' 1 1
. l0 50 K5 00 50
Vin o —— B8 Rk
= 0
-0.1 . y
0 50 100 150
0.1 18]35
B —— B8 T CHE
=
-0.1 . L
50 100 150
18]35
4 [ bR o P R A R U B Kl 6 Haar /NS 8 14 U8 I A9 I IR0
Fig.4 International benchmark circuits—state variable filter Fig.6  Time domain waveforms of Haar wavelet’s 8th sub-
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Cross-correlation function sequences of fault-free se-
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Coherence function sequences of fault-free sequence
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Table 1 Experimental results of 10 parametric faults in leap-

frog filter
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A Method to Locate Parametric Faults in Analog Integrated Circuits”

Xie Yongle” and Li Xifeng

(School of Automation Engineering . University of Electronic Science and Technology, Chengdu 610054, China)

Abstract: Aiming at the problem of testing parametric fault in analog integrated circuits,an approach based on power spectrum cor-
relation analysis for diagnosing parametric faults is presented. After wavelet filter-banks’ filtering,the coherence function of the sub-
band response sequence is computed. Subsequently, correlation analysis is imposed upon the power spectrum described by the coher-
ence function sequence. As a result,not only can extracting the digital signature of the parametric fault be completed. but also the lo-
cation of the parametric fault can be found. By virtue of international benchmark circuits,state variable filter,and leapfrog filter. the
effectiveness of this approach with respect to locating parametric faults is validated by comparison with that in Ref.[8]. This pro-
vides a novel way to realize high fault coverage and automation of diagnosing parametric faults in analog integrated circuits.
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