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Abstract

In this paper, we propose the built-in current testing circuit for improving reliability. As the
integrated CMOS circuits in a chip are increased, the testability on design and fabrication should be
considered to reduce the cost of testing and to guarantee the reliability. In addition, the high degree of
integration makes more failures which are different from conventional static failures and introduced by
the short between transistor nodes and the bridging fault. The proposed built-in current testing method
is useful for detecting not only these failures but also low current level failures and faster than
conventional method. In normal mode, the detecting circuit is turned off to eliminate the degradation of
CUT(Circuits Under Testing). The differential input stage in detecting circuit prevents the degradation
of CUT in test mode. It is expected that this circuit improves the quality of semiconductor products,
the reliability and the testability.
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Structure of proposed built-in current
testing circuit.
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Fig. 2. Timing diagram for current testing.
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Fig. 3. Schematic of proposed built-in current
testing circuit.
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Fig. 4. Structure of CUT(circuit under testing).
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Table 3. Comparison proposed circuit with conventional detecting circuits.
Number Clock Signal Speed Mode | Control | Output | Power Power
of Device 18 Degradation | Select Pin Pin Supply | Dissipation
Nigh's Tr: 14 Two Phase o _ B
Design(11] | BJT: 1 Clock 20 % Y 3 !
Favalli's Tr: 5V _
Designl14] | 2+gates 1 not used | not reported Y 1 1 1 ea
Shen'’s Tr: 13 Two Phase o 5V _
Design(12] | Diode: 1 Clock 144 % N 3 2 1 ea
Tang's Tr: 24 . . 5V ,
Design[13] | R: 1 Single Clock| negligible N 3 1 1 ea
P Tr: 1 . - 25V
Ir)oe‘;(i’gsreld BN Single Clock| negligible | Y 1 1 2V et mw
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12. Fabricated figure of CUT and current
detecting circuit.
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