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Abstract

BiCMOS circuit consist of CMOS part which constructs logic function, and bipolar part
which drives output load. Test to detect stuck-open faults in BiCMOS circuit is important,
since these faults do sequential behavior and are represented as transition faults. In this
paper, proposes a method for efficiently detecting transistor stuck-open faults in BiCMOS
circuit by transforming them into slow-to-rise transition and slow-to-fall transition. In
proposed method, BiCMOS circuit is transformed into equivalent gate-level circuit by dividing
it into pull-up part which make output 1. and pull-down part which make output 0.
Stuck-open faults in transistor are modelled as transition fault in input line of gate level
circuit which is transformed from given circuit. Faults are detected by using pull-up part gate
level circuit when expected value is ‘01", or using pull-down part gate level circuit when
expected value is "10". By this method. transistor stuck-open faults in BICMOS circuit are
easily detected using conventional gate level test generation algorithm for transition fault.
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Table 1. Behavior of BICMOS NAND circuit with stuck-open fault.
BiCMOS NAND stuck - open RESULTS
Input | Fault | MP1 | MP2 | MNI | MN2 | MN3 | MN4 | MN5 | QLE | QLB | QL.C | Q2E | @2B | Q2C
A B | -Free | open | open | open | open | open | open | open | open | open | open | open | open | open
0 0 1 1 1 1 1 1 1 STR | SAO | SA0 | STR 1 1 1
0 1 1 PS 1 1 1 1 1 STR { SAO0 | SA0 | STR 1 1 1
1 0 1 1 PS 1 1 1 1 STR | SAQ0 | SAO | STR 1 1 1
1 1 0 0 0 STF | STF | SAl | SAl 0 0 0 0 SAl | SAl | -STF
PS = A 3k
E. B. C = <vlg], #lo]x, ZdE](Emitter. Base, Collector)
STF = 3F7}(Slow to Fall)Xe]=zAt
STR = A4%(Slow to Rise)Helxu#t
SAQ = Z713 Fl Stuck-at-0 (5% A$ PS)
SAl = %718} %o Stuck-at-1 (553 3% PS)
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Table 2. Behavior of BiNMOS NAND
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MP1 | MP2
open | open
—L

MNI1
open

MN2
open

MN3
open

MN4
open

QLE
open

QLB
open

Q1.C
open

TFault
-Free

Input
A B

1 1 1 1 1 1 1 | SAQ | SA0 |STR
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Test Vector and Detected Stuck-Open Faults
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A B |A B
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Table 4. Simulation result of Complex BICMOS circuit.
Complex BiCMOS Circuit stuck - open RESULTS
Input | Fault || MP1 | MP2 | MP3 | MN1 | MN2 | MN3 [MN4 MN5 | MN6 ! MN7 | QLE | QLB |QLC |Q2E | Q2B | Q2C
A B C | -Free| open | open | open | open |open | open ] open | open | open | open | open | open |open | open | open | open
000 1 1 1 PS 1 1 1 1 1 1 STR | SA0 | SAO0 | STR 1 1 1
D01 0 0 0 0 0 0 |STF| 0 0 PS 0 0 0 0 | SAl| SAl |STF
010 1 Ps 1 PS 1 1 1 1 1 1 STR | SAG | SA0 STPL]L 1 1 : 1
011 0 0 0 0 0 0 | STF{ 0 0 PS 0 0 0 | 0 |SAl| SAl |STF
100 1 1 | Ps PS 1 1 1 1 1 1 STR | SA0 | SA0 J 5TR 1 1 1
101 0 ol 1ol 0o ofstF o] o | ps| o 0 | 0 [sal]|sal |STF
110 0 0 1 0 STF|STF| 0 [PS |PS| 0 | 0 | 0 | o | o sar|sal|sTF
111 o Jojolo]lololo0o o]o:o0 0 | 0 |SAl|SAl |STF
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Table 5. Test vector and detected
stuck-open faults for Complex
BiCMOS circuit.

1 Test Vector and Detected Stuck-Open Faults
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