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Physicochemical Characteristics of UV/Ozone Treated
Polydimethylsiloxane(PDMS) Wrinkle Structures
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Abstract In this paper, a wrinkled structure was formed on the PDMS surface through UV/Ozone
treatment, and the wrinkle structure formation mechanism was revealed through physicochemical
characterization. A wrinkle structure was formed on the PDMS surface through UV/Ozone
treatment for 30 min, and periodic wrinkle formation on the PDMS surface was confirmed by
cross-sectional imaging of the scanning electron microscope. In addition, through x-ray
photoelectron spectroscopy spectral analysis, it was confirmed that the silica-like-surface of SiOx
on the PDMS surface was formed by UV/Ozone. The results of this study not only improve the
understanding of the mechanism of wrinkle structure formation on the PDMS surface by
UV/Ozone treatment, but also can be used as a basic study to adjust the amplitude and period of
the wrinkle structure according to UV/Ozone irradiation conditions in the future.contact angles
and the surface energies of FSAMs, it was confirmed that pretilt angles of LC molecules increased
according to the alkyl chain length. High optical transparency and uniform homeotropic LC
alignment characteristics of FSAMs showed the possibility of FSAMs as an LC alignment layers.

Key Words : Polydimethylsiloxane, UV/Ozone, scanning electron microscopy, x-ray photoelectron
Spectroscopy.

1. A= electronic skin) & 233t A% AAHStretchable

i . _ devices) 71&0] F52 o0& AFEIL 9loH, ofo ww}
He AeiEStvearable), - AREIREn v gepam Aol sl 4 e dhet

This research was supported by Changwon National University in 2021~2022.

*Department of Electrical, Electronic and Control, Changwon National University

*Department of Smart Manufacturing Engineering, Changwon National University

***Corresponding Author : Department of Electrical, Electronic and Control, Changwon National University (psy@chan
gwon.ac.kr)

Received September 13, 2022 Revised October 02, 2022 Accepted October 08, 2022




322  SRHEEKSAY|SEE=2A H15H K55

N oFelA XM= ot [1-5]. Fska w3l
7Fsst 44 2} (Flexible devices)d 7|#oz:
polyimide(PI), poly-carbonate(PC), poly(ethylene
naphthalate)(PEN), poly(ethersulfone)(PES),
poly(ethyleneterephthalate)(PET) 50| d&] AME
o [6-101. TS AEA Sl WY 7hsdt 7o
thermoplastic ~ polyurethane  elastomers(TPU),
polydimethylsiloxane(PDMS) BHJA| o] T £0]
A% Aol gy A8E Qlrk [11-14]. TRt 35
718 % PDMSe= 9<% 48} B, 24 s)k4] oF
AT 22 B0 <Isto] 7MY e ol &E 1 Sl
AAolct. E3E AW F®(spin coating), YEHUH
(imprinting) ¥ Z=2 ¥|w & 7hdst Wi o2 o] 7}
S8 Aol glom 535t 7| AR B3 27 wiizel
A% 2R de] olgHnt [12-14].

A& A% AR A 18R Qo] Yetr I
AR s ZEYATH Y, AEUY 55 250
ohoke W o= FAdsta Qlok Ty ol2et W
Algte PAga Jdo s =2 34 Blgos UE
Y &7 Ailol| H3loltt. wEka] vlE&EEHolH, of
FA84 7hsS TR AR ol X&H o' A
1 ok EeRRat 34, ol 34, #olA o7
, 1831 UV/Ozone (UVO) A & tht 574
He 5o E9M #HSY MEE fEote] vl
S AR 4= 9t [1-3, 12-14]. 53], 4% AE
12sl7] 3k 1R Awo] 71AE 4, W74
4, 29 P B2 5 F2EY 94EQ
d AolE B 278 4= Q7] whizo] 1EA A=
Hol A9 mAlER AR T o]F Bk B
A 7Hd A7t Fa5i

£ dFoAE= JAIsE PDMS Bl UVO AEE
Bofl AR 5 29 E2Eehy 24 J6ke]
t}. SEM(Scanning Electron Microscope) H#4<
ol UVO AzZgt PDMS ko] 5 28 &Rlst
A, XA BAA BSFH(XPS; X-ray photoelectro
n spectroscopy)¥ Zo] £4& 53 PDMS 55 E
Ao 38} 242 gRlsto] 5 A HAUES
gtk

N o
m

)

B ot m

2. O|EH Bl

PDMS B50] F5&5 AlFsh] A &5 Al
PDMS 7]&toll UVOE A= A2 88 ARGH o]
Tt [15-17]. PDMSE ¥5 Wdoz AR ~Ed
3 & UVOE XAt PDMS Z& 90| Tzt
= WAl 55 89 A9kE B3 A AHOIA
3t S 2 715 Alole] V1A EdA R
PDMS EE0 F5°] 349t IF 9 7€ %
o9t FE e 45 Ao =9 UVo £
AR F ARtz Qs F4d Tt 5o FARL AH
Aoz wAHE.

& AFolHE F5 725 2= PDMS 252 X
PS Zo] BA& B3l UVO Al 9Jgt PDMS E&
FHORREQ 24 WHoLE WS

l

3. &%

ol FE T2+ UVO9 =& 7AHo=
A4lE PDMS ZEHOA A=At PDMS(Sylgar
d-184; Dow Corning)= A2+ ASHAIE 10:19
A2 S3tete] AlZkeleltt. PDMS =38&E9 +
A g #ol7] Y3l #lo|AE HA(paste mixen)=
1350 rpmollA] 287F E3bet9y, E=E As 3
Hoj| Y1 MEYo] H& H71R] 1083 2238
Sgoleirt. T1Ejar ARA QI 34 o85S 1 m
m A9 #93 PDMS 22 AFstat. 11 o
< HEo| A|AH PDMS EEE AHAH EoA
602 1A 53t A3 A PDMS 718-& A&t
a1, 39x26 w9 AR AlHo g Adsiint. o]
% PDMS AlHZ 60%9] BFE7HA d50= 57
o2 308 Bt UVO AU UVO RARE 9
3l 184 nm ¥ 254 nm9] FHo] Ago| AE=A
t} o]%, A= 441E PDMS ¥EL Eeste] PDM
S 9& A9 5 #+2E& HFAYIHBX53M,
Olympus)¥ SEMS 5df a1t 19 12 o]
WAy 5 125 ZH= PDMS 52 AlRsh] st
THEE HojErh PDMS 59 5 729 A%
FHE £46t A HAUESS Tt 14

3] XPS(K-Alpha, Thermo Fisher Scientific)®




UV/Ozone A2|E £t Polydimethylsiloxane(PDMS) &

ZolgF JEEAE St XA A9 AY
2 36W(12kv 9 3mA)FoH, B4 F92 400 ¢
m@ch Z- AEQ] 13 Cls 7152(284.6 eV)oll
o Bt FHS A A7 F3 F s E
Fo] #dl AHEY BEAS HAJsk, Zo] Z2ny
FS AR

strain

e

L+AL

Mechanical l

uvo
irradiation

Silicate layer
Release the
applied strain

_

=

J3 1. ¢iAlE PDMS BT UVO ZAME &
o) e
Fig. 1. Schematic illustration of wrinkled structure

o x5 7E 4

generation on the pre—strained PDMS surface
caused by UVO irradiation

4. 24t A IF

7% 2 UVO X=€ PDMS ¥¥
X HojZrt PDMS HH2 4l 4 Uvo xifﬂOﬂ
upeh F50] 99 AS AT = At I 2)=

WA S ol 5 BHS THS Aol i
Hog & /9 FFo| FHchs Aol UEo,
A9 o2 Uxo] HigFo g JHH 50| FHES
gergt 4 ok 19 2(b) SEM Al B3 PDMS
59 9HS AdstA TS A3 Ao =5
TF27F & ThEoldl AL E]IskYt). 3087 UVO Xi
2E ol9e W 59 Zole= 10~12 mP, F5 7t
AL 15~20 m= ZA=E Yt

i

SEI 20kv.  WD10mm x150 100pm  —

J% 2. (a) PDMS HHQ| =E720] Ot B30/ 0|0]X|
2 (p) 302 =2 UVOU| &= PDMS HH FEFX
SEM £ 0|0|X|

Fig. 2. (a) Polarized optical microscopy image of the
wrinkled structure on the PDMS surface and (b)
SEM cross—sectional images of the wrinkled
structure on the PDMS surface exposed to UVO for

30 min
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