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Abstract

In this paper, we propose a high-performance BICS(built-in current sensor) which is fabricated
in 0.8¢m single-poly two-metal process for IDDQ testing of CMOS VLSI circuit. The CUT(circuit
under test) is 4-bit full adder with a bridging fault. Using two nMQOSs that have different size, two
bridging faults that have different resistance values are injected in the CUT. And controlling a gate
node, we experimented various fault effects. The proposed BICS detects the faulty current at the
end of the clock periad, therefore it can test a CUT that has a much longer critical propagation delay
time and larger area than conventional BICSs. As expected in the HSPICE simulation, experimental
results of fabricated chip. demonstrated that the proposed BICS can exactly detect bridging faults
in the circuit.
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Fig. 9. Output waveform of fabricated BICS.
(a) Clock (b) SEL1 (c) Coutd (d) Pass/Fail
output of BICS

o LAl |
Y0 H‘H‘H‘H“}W

g

=%

4
3
b
L Y

(d ——

=

)

© T
LEnS L (00 Jn L (i e
@ RAGARSRAN f#ﬁ-ﬁ#ﬂuﬂur ‘

13 10. 71EA 59 w2 BICSY &%
(@ 28 (b) SEL1 () SEL2 (d) BICSY
Pass/Fail 3

Fig. 10. Output waveform of BICS with reference
current.
(a) Clock (b) SEL1 (c) SEL2 (d) Pass/Fail
output of BICS

a3 102 71F AF e WA AFA19
£4& Jehd F3or}. (a)e 29& Jehled 2
d 77 o] A& skt (b= SEL19 F
AlEE Jehls ()& SEL29 ¢1¥ Al3E vepd
t}. T4 271X+ SELl1e] 5V, SEL27} OVE ®Hl&
E g3 26 Faultl zA9te] &8 Fault2 i
A2 gle Ablelw, T5 o]Fdlxe SEL1S 0V,
SEL2¥ 5VE Fault2 3A44e] &A8ke) o] 0.266

HARHE St

A8 FAAFI ZEE Faultl AL ASIRA] 2
313 0.870mAe] TAAF7E £8& Fault2 242 4
¢ 4 =S 139 IR ks Ak 29
AlY A4 104 ==2] A3be] Faultl2- 0.506V,
Fault2¥ 0.809V7} Aele 72& 4 4 dsied, &
AYoAe 139 =o F At 731l 0.650V
£ Rt (e W3E "53¢ &4 99
QlE], T1~T4 29 AlololAle Faultl 3Ab0] £x)
sl AAFI) 2 2AAE AFEc HA 5
2oz A A& Eeisich ey T5~T8
£ AleldlAE Fault2d] 33T 23415 AF
B} wo) E2 WA ARAA79] Y] Failz
AL AEIA) ole)t o] A wAHE AR
9] AdAe] Ao AAFA & JdFE A= AL
o 4 ik

X 25 AAEe 2 24 oE IDDQgF, 18]
3 AgH % IDDQ HAE ARE ehigich 23]
Sl ARl ARAE IDDQE 0.004mA =R -
2L ofo] A Fox B nle} o] mAe] &
Ag A4 324 2=+ IDDQt Faultl 14
0.266nA, Fault? A8 0870mE ZRHe & +
ek olE Al disted <t elAE IDDQ HIx
€2 a3k Ad) 7]&9) stuck-at IR 2dE AMS-
3= At HlAE Rlo 2 PR AS AE
3l5ARE PAdlM e AS ZHESA] X3igdch e
v IDDQ el~® Whalg A43t A3t 5 sinled] ozt
o] AR1E =E BElR w8 A HAEsisick

E: 2. IA] gt HlaE A
Table 2. Test result of faults.
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