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Abstract

In this paper, we propose the novel test method to
detect short and open faults in CMOS Op-amp. The
proposed method is composed of two test steps -
Using
HSPICE simulation, we get a 100% fault coverage.
To verify the proposed method, we design and
fabricate the CMOS op-amp that contains various
short and open faults through Hyundai 0.65m 2-poly
2-metal CMOS process. Experimental results of
fabricated chip demonstrate that the proposed test
method can detect short and open faults in CMOS

the offset and the high frequency test.
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Fig. 1 Schematic diagram of CMOS 2-stage op-amp
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Fig. 3 The small-signal model for 2-stage op-amp
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Fig. 6 Layout for drain-source short fault of M1
transistor

Ash g PHE ool ANFEY We 4 =
AA 2Bl ChEE P RS AYs] B wE
A AdRE HAE WAL 3L 5 YRS
qet.

V. 2943 2 S34%

B =FdAM A¢gss e W2 HSPICEE &
4% &gz, IDEC MPWE %3 @AW 065m,
2-poly, 2-metal FH o2 AAFEIE A
AdAZEZ7] AdA A H2E B4 4587 sy

tE vengn Agnde Hdsta

1. HSPICE 2943

HAE e o= A EEHAE 10V
2 2455 ® 12 v 3 Atnge dd 29
A A=2H ®o] veld 674e] n3E Ad§ v
A RE 2Tl & 2ZA AYS veEhlo] 4A
e AE7bs U

19 2 Adngd g 2ojdy 45
Table 1 Simulation result for short and open faults
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Fig. 7 High frequency test result for faults that
passed offset test
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# of # of fault
total fault | detected |coverage
LA HAE 46 40 87 %
xR + nFag 46 46 100 %

-191-



20004 &

AEBT LR AFHLE8TAE

mE H 238 H1IHK 2000 6

2. A48 o A 49
a9 8L Ay 39 ApRle g, IDEC 63 MPWE
239 dd 065m ¥R AAAHUG

2 8 AFd Fo AR
Fig. 8 Photo of fabricated chip

® 32 24 Azd F9 LT AgkE v
B Aoz XYt FAME LZ A Hdg Ve
o M5 AelE-=¥<d 2funge] Ag =dyn
Zo] H& o= Aol YEl A& Ay
2, WolA 23EY 3¢ 2 2= A Fge] vy
HEo Jbeddnh adEs & =Ed4 Ateae

ZA HAE HHo] g§EEs &+ AUt

B 3A4%"E 9 2 o= A

Table 3 Faulty offset voltage of fabricated chip
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