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Design & development of a device for thin-film evaluation
using a two-component loadcell

Jeong-1I Lee, Jong-Ho Kim, Yon-Kyu Park and Hee-Geun Oh

Key Words :  Scratch tester(Z> =18 %] E|2=E %)), Loadcell(Z = A), Adhesive strength(d 2F 7 %2),
Thin-film(2}=}), Force sensor(3 Al A1)

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 tangential
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 thin-film.
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Fig. 1 Schematic diagram of scratch tester using two
component loadcell, AE sensor and diamond tip.

32 AA e 54

A MEE AFELS 100 N 7HA 8F5S 917pst

T i, B aFel =Esid Atsog %7 ¢
et dgel (0 N)o= EHIgct Normal
load speed, Scratch speed, 83 A H9 Ad 5
o] W4 ity =g o] 2ZArt A9
2 AAo] 73l Data © RS-232C 540 =
MS-Windows A+¢] RUFE] FAEH Excel
program ¥ AE¥o] A-5S = Graph 3t & F
ATk 2T A HAE GH oA ALEStaiR} sh=
2% mEde] WS Fig.2 o) gov] 7} %o &
Fe 0.1 - 100N 22 0.5 %9 4347} 0.5 %
o] g 2E zZhett? . 23R HAE &
Aol Al FRAO R FHEE olFule FHORE o
o= = *}&Q‘“ MEREES HAYEEE
3000 rev/min, 3T 131072 p/rev ©|iL,
Table/Linear motion guide ¢ a5 0.05 mm
o|t}.

nAgk 3 4 2 AE g g3 A4
= "l§ S8, H Atel A AT By
NFet Fig.s o gon 42 vga 2,
A% HAE FX &= olsdd F&x= 2 5
oA 2od g
H= 94, 13]

wHow £ Assbl nANE BARow

e
YA olguel: &, F3e] Asd thol
ohr Hol it} toloite Hel W 2l

20, 50, 100, 200, 500 pum ©]t}.
900 kHz ©] Fd & 7}74134 oﬁﬂo}t !
B 99250 - 1000 kHz ©]t}.

Fig.4 + AZtE ~3#8% g2E & ‘l% Ko
ZU. A EE 2 = 2EAS o)&
2 H2E ZAe @dsd oA AlE ﬁr}‘ﬁﬂ

WA g w37} 3R 9 Asa 5o
o 9 A QA FERL A

}_____

Fig. 2 Schematic diagram of two component loadcell
(capacity : 0.1 — 100 N).
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Fig. 3 Schematic diagram of detection probe design
based on 2-component loadcell, AE sensor
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Fig. 5 Data obtained from two-component force sensor
and AE sensor .
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(1) CSEM, http://www.csm-instruments.com

(2) www.curiotec.com

(3) JHKim, Y.K.Park, D.I.Kang, A scratch tester
using three axis-load cell, Patent number 10-2002-
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