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Abstract

This paper propose a new built-in current sensor(BICS) for current testing that has some
advantages compared with conventional logic testing. The designed BICS detects the fault in circuit
under test (CUT) and makes a Pass/Fail signal by comparison between CUT current and duplicated
inverter current. The proposed circuit consists of a differential amplifier, a comparator and a
inverter. It requires 10 MOSFETs and 3 inverters. Since the designed BICS do not require the extra
clock, the added extra pin is only one output pin. The mode selection is not used in this circuit.
Therefore we can apply the circuit to on-line testing. The validity and effectiveness are verified
through the HSPICE simulation of circuits with defects. When CUT is a 8 X8 parallel multiplier, area
overhead of the BICS is about 4.34%.
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Fig. 1. Diagram of a built-in current testing.
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Fig. 2. Diagram of a proposed built-in current sensor.
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Fig. 11. Simulation of a defect-free test chip(4-bit
ripple carry adder).

‘Vottages (in)
§

yyyyyyyyyyyyyyyyyyyyy

oo (o T |

2] 12. A3 A 3 Z(4-bit ripple carry adder)ell
24e] EAse A

Fig. 12. Simulation of a defective test chip(4-bit
ripple carry adder).




46

On-line Bl2¥-& 93

BER H

Voitages (in)
L

a
i
i

ertages (i)
§
.

L

Veltages ()

[ aaankas

0

20 a0m

600
Tuna (n) (TIME)

T2 13, AY g 3 28x8 #HE Al Al
e A%
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Table 1. Simulation  results of  power
consumption. 3 B Y BA
Defect—free | Defect-free | Defective F 20 7188 oAl d7Akgel sl ARl W
cur test chip test chip | test chip A3 AF A FE2S B =Fdx Agket iR A
without BICS | with BICS | with BICS| £ 21 2l diale] of2] 7)) B2 4% 2 212
SOl 013w | 120 mW | 128 mw | TS WSl el el dedeile A
oy = 3} o] B =Rl Ak WY AR X sz
X
8%;?;;1’;61 367 mW | 233mW | 238 mW | 74 HAEe $jslel Mol Sels Algalx] o
ki3 2. 3] 7pA WAk AR X 329 vl
Table 2. Comparison of BICS's.
Number of . Speed Mode | Control | Output
Device Clock Signal Degradation | Select Pin Pin
Maly's Tr: 10
Desiyn[‘” Inv : 2 Single Clock | not reported | Y 5 1
& NAND : 1
Favalli's | Tr :
. [ not used not reported Y 1 1
Dasign 2 X gate+1
Miura’s Tr: 16
Design® R:1 not used | not reported Y 3 1
& C1
Shen’s | Tr : 13 Two Phase o
Designm Diode : 1 Clock 14.4 % N 3 2
DTe zri‘ggnf’g] IT;: ; 124 Single Clock | negligible | N 3 1
DIe(;rglns[g] 512’_61 not used negligible Y 2 1
Plr)oeps(i);id ;l;]rv .1?()) not used negligible N not used 1

(500



20014 7H EFITEEHIE
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gE I 5 9 lem AgEex|n, geo=m
ATE(automatic test equipment)2}2] dle|sjo]x e~
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