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Abstract

This paper presents a current sensor that detects defects in CMOS integrated circuits using the
current testing technique. The current sensor is built in a CMOS integrated circuit to test an
abnormal current. The proposed circuit has a very small impact on the performance of the circuit
under test during the normal mode. In the testing mode, the proposed circuit detects the abnormal
current caused by permanent manufacturing defects and determines whether the circuit under test
is defect-free or not. The proposed current sensor is simple and requires no external voltage and
current sources. Hence, the circuit has less area and performance degradation, and is more efficient
than any previous works. The validity and effectiveness are verified through the HSPICE simulation
on circuits with defects.
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Differential amplifier

Circuit breaker
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Table 1. Simulation results of each parame-

ter.
Defect-free test chip | Defect-free test chip
without BICS with BICS
trLn 5.0 ns 51 ns
2.2 ns 2.3 ns
fTHL
36 ns 3.7 ns
tpD
tTLH 0.8 ns 11 ns
1.9 ns 19 ns
THL
Py 1.53 mW 1,72 mW
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Fig. 15. Mask layout of the test chip with
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Table 2. Comparison of each BICS.

# Device | Control Speed Mode | Control | Output
Signal | Degradation | Select | Pin Pin
Nigh's TR: 13 | Two Phase 20% Y 3 1
Design[5] Inv: 1 Clock
Favalli's TR not used |not reported | Y L 1
Design(19] |2xgates-1
Maly's TR: 10 Single | not reported | Y 5 1
Design{21] | Inv: 2 Clock
NAND: 1
Miura's TR: 16 | not used |not reported | Y 3 1
Design[22] | R 1
Gl

©o

Shen's TR 13 | Two Phase 14.4% N 3
Design[23] | Diode: 1 Clock

Tang's TR: 24 Single negligible N 3 2
Design[24] | R: 1 Clock

This paper | TR: 6 Single negligible Y
Invi 1 Clock
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