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Development of a scratch tester using a two-component force sensor

J.H. Kim(KRISS), Y.K. Park(KRISS), H.Y. Lee(KRISS), K.S. Park( Atto ENG CO.), H.G. Oh(Atto ENG CO.)

ABSTRACT

A scratch tester was developed to evaluate the adhesive strength at interface between thin film and substrate(silicon
wafer). Under force control, the scratch tester can measure the normal and the horizontal forces simultaneously as the probe
tip of the equipment approaches to the interface between thin film and substrate of wafer. The capacity of each component of
force sensor is 0.1 N ~ 100 N. In addition, the tester can detect the signal of elastic wave from AE sensor(frequency range of
900 kHz) attached to the probe tip and evaluate the bonding strength of interface. Using the developed scratch tester, the
feasibility test was performed to evaluate the adhesive strength of semiconductor wafer.
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Fig. 1(a) Schematic diagram of scratch tester for

evaluating the bonding strength of thin film ",
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Fig. 1(b) The evaluation method of bonding strength using
critical force L, based on tangential force, normal

load and acoustic emission data'!’.

1019

3. A3A HAE Fu| i

3.1 238X HAE ZEH| MA

£o]

el zanA daE guls e
dHoR S sl wRol Aol
o BEEIL wEEHo e
Aol 548 = e 2% &
o 2¥sAd S
Aol A Awatial

MRS FEn 5
2 7ol ¥ AefE At
Alg uJ Ardeq_o_
Azt 719 )
% o e utoro]
shaxt g mek ARl wel
ol wok rlalg 9o x

.H"

2o °l'J

R
T

;»1_ L
01

D} :wu EM
Xl‘—?} T A)\L_.
o ’E}OI AE AN E A14-3
we SEe AF
g 7AgE S Aol st
e

=

A7t Nsdns

Fig. 2 Schematic diagram of scratch tester using two-axis
loadcell, AE sensor and diamond tip.
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Fig. 3 Schematic diagram of two-axis loadcell (capacity :
0.1 — 100 N).
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Fig. 4 Schematic diagram of detection probe design based
on 2-axis loadcell, AE sensor.
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Fig. 5 Scratch tester based on GUI environment for
evaluation of bonding strength of thin film.
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Fig. 6 The developed softwaru for measurement of
loadcell and AE sensor signals.
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Fig. 7 Data obtained from two-component force sensor
and AE sensor (dark brown : force signal; pink :

acoustic signal).
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