199 K X BEBT T 24 FZEbH

B AH BmXE F28 B1HR 96

CMOS ¢4t ZZ7|9] nz nd B A
7

10
r

=5

CREET, $ITET, RA, ARA”, BAR,
+ Z4dtn AR, =+ 5U%w AFY T

Analysis and Simplification of Fault Model
for CMOS Operational Amplifier

°Y. D. Kim®, G. H. Song®, H. S. Lee’, K. C. Kim"*, S. B. Han’,
* Dept. of Electronic Eng. Gyeongsang National Univ.

** Dept. of Computer Eng. Yosu National Univ.

E-mail : ydkim@ulsi.gsnu.ac.kr

Abstract

In this paper, we present simplified fault set
which is made by analyzing fault relation to design
specification in CMOS operational amplifier. The
hard fault is easily modeled because an effect of
hard fault is out of all design specification. However,
the soft fault is not easily modeled because an
effect of soft fault on design specification is varied
according to position and depth of fault. We
simulated hard and soft fault by HSPICE, varying
threshold voltage and W/L ratio from 90% increase
to 90% decrease. The decrease of test time and the
production of high reliability mixed-mode IC are
possible by the proposed fault set.
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Fig. 1. Short Fault and Open Fault
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Fig. 2. CMOS 2 Stage Operational Amplifier
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Table 1. Design Specification of CMOS Op-amp
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FF A4 +5V
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Fig. 3. Circuit Construction for Simulation
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Table. 2. Simulation Results for Hard Fault
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Fig. 4. Simulation Results for W/L Increase
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