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Observation of Growth Behavior of Induced Hillock for
Nano/Micro Patterning on Surface of Borosilicate with Etching
Time and Load

S. H. Cho'. S. W. Youn?, C. G. Kang"

Abstract
Indentation pattern and line pattern were machined on borosilicate(Pyrex 7740 glass) surface using the combination of
mechanical machining by Nanoi-indenter® XP and HF wet etching, and a etch-mask effect of the affected layer of the
nano-scratched and indented Pyrex 7740 glass surface was investigated.In this study, effects of indentation and scratch
process with etching time on the morphologies of the indented and scratched surfaces after isotropic etching were
investigated from an angle of deformation energies.

Key Words : Nanoindentation(t}=t %), Deformation induced etch hillock(H & 7] 42k §7]), Pyrex 7740
glass(}2. 24 2] | o] E), HF etching(E4+ 212

1. B A v Fagk A FHsoh Aol
olg 3 HAE4 sFolv AxE AR 4 (Atomic
A, a5 2 204 71F9 gAAY Force Microscope, AFM) 3 v wle] e 9t/
AESo] gt ¥ ALEYG FHAEE /A= 23A FAL o] &F o] dr[1,2].
AAA 7bae) 8ol Fuien Uk Yix/mlolm 2 74 FAHNA Yl de o]
53] glass A& A4 tz=Edold A4dd FTAL o]&T A YAHEHUHAFE ol&AS
Aaaaatgd el F&3 BAD A Aty AR o} wiste FAEF 2AEYIL oy, hE
7bEo) &7H I 9l Wol] Hutie Aol JorBR Yo wulold=R
olg g QFRAL WEAL F Ade FHY Adro 7+FL FA £ 4 ok
FuEd, YreT2d 7)bk A Jhg 7jEEol olglgt WA B Aol YxidEeol
thorstA AFH R ik Ao FAL o] &8ty o] dFE FHsAUL.
UrTzn 7w JEF 7hFe ojdoegE vt B Yxeddeolde /2T A
T3 A mRYgo] tiFd HEE HtE F53 ZE=g o]&3d Pyrex 7740 glass o @47+¥
4 gltke FAo]l Ank. Fx|wt, oI} FAL < 53 e AFRE T3t Az & b
AL QOHME HE9 o s e olf "o §7] 48 #Asst
= gojntro 3 AP Ak, A o B Ao dojA Astes HA Yi/vfe]aR
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AY AAEE 05 mm FAY Pyrex 7740
glass(80.9wt%8102-12.7B203-2.3A1203-4.0Na203-
0.04K,0,-0.03Fe,0,)8 Al2-32 T} Pyrex 7740 glass
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Fig. 1 AFM analysis results of indented surface after
50wt% HF etching for 1, 2, 3, 4, 5s, resfectly
(L,=10mN and R;=1mN/s)

Fig. 1 & AzZtAgkol] W& ¢hEe 9 Ege
AFM 2.8 #23% Aoltt. 4z & ¢Eo] §7]€
A& ¢ 5 ded, A7 Aol FIMEFSE 7

Ao Fol7t FolAE A& ¢ F Uk §71€
TZA9 F2H dHolEE Table 13 Fig. 2 o 1}

Table 1 Comparison of measured hillock height data
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Fig. 2 Hillock height of indented surface with etching
time(1, 2, 3, 4, 5s)
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7t w7t wE ZWol AZ4d ¥ ¢rE9
go] §riAle F2E 7HAA He Ao
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2} o= Fxo mtaae HE€E 4 UEAE
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glass 9 3¢ AA Se=ul za gL 34
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Table 2 Hillock height data with load

Load
(mN) ’ ° o ° >
H(‘::Ii*)‘t 123.37|163.08|241.66(319.52415.90

um
Fig. 3 Scratched surface after 50 wt% HF etching
(Lx=3, 5, 10, 15 and 20 mN, R;=10mN/s)
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