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Overlapping Rates of Laser Spots on the Laser Direct Patterning
of ITO Electrode in the Double-layer Structure of Thin Film

Jian-Xun Wang', Jung-Cheul Park', Sang Jik Kwon', and Eou Sik Cho"*
! Department of Electronics Engineering, Gachon University, Seongnam 461-701, Korea

(Received February 6, 2012; Revised April 11, 2012; Accepted April 13, 2012)

Abstract: Laser direct patterning of indium tin oxide(ITO) is one of new methods of direct etching
process to replace the conventional photolithography. A diode pumped Q-switched Nd:YVQ; (A= 1,064 nm)
laser was used to produce ITO electrode on various transparent oxide semiconductor films such as zinc
oxide(ZnO). The laser direct etched ITO patterns on ZnO were compared with those on glass substrate
and were considered in terms of the overlapping rate of laser beam. In case of the laser etching on
double-layer, it was possible to obtain the higher overlapping rate of laser beam.

Keywords: Laser direct patterning, ITO, Q-switched Nd:YVQ; laser, ZnO, Overlapping rate

1.M2

71E AR ZEAE 5y HEksiE HEY $4HL
Z dA 3 & direct patterning®] F FTHE #HolA
g AMEE HAHYS #E 7@ L2 EI9AME 7R
oA 28 AHgE I gl [1-3]. #lelA #HEde] 7}
T Bo] HLE= EFo] JdF F4 A8E (indium tin
oxide, ITO)Z E&=v} tj2aE# o] (plasma display
panel, PDP)¢} #Z-2 HAt]A~EF o] (flat panel display,
FPD)9] &3t A|Ze] oln] ARSI Ut [45]. o8 &
ITO oA €] #HolA HAeHYe B B2 &85 ¢
ME, el 719 dolAe ITO @Y ¥t ofy
g}, o2 vt 9o F2E ITOS AZox HEd
HQ o] St o] AF, 7IE ITO ©delMe
o|A 2]zt AT} vl Al o {FAMH H Ao H o]

a. Corresponding author: es.cho@gachon.ac.kr

AEAE FA3e AL YEHE T3

2 d3edMe A4 2 H2 2438 v 23 F
o g AHgsEe Asteld (ZnO) wedd ITOE
29 H Y3, ol HolAz HAHYIUE o /&
ITO @d9olx el S ojHd ool e=AE
grek flol FA4E oA Re FTH A= AN
M & 43 239 4L T, #olA
Azt Al HolA { A X R AG dAYF
T #AF ofFH o] € AR Jd€Er.

2. &8 9H
v A8 07 mm FAE 7= 2709 edol=

g2 7|@de AgHAY. & FekroE ITO ¥
92 DC magnetron 2HEZ W2 o0z 15 kWe]



378 J. KIEEME, Vol. 25, No. 5, pp. 377-380, May 2012: J.-X. Wang et al.

Nd:YO, laser rod

»

Laser diodes I
coupled remotely
through fiber

Fig. 1. Schematic of laser patterning system.
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Fig. 2. SEM images of ITO film on glass substrate at a
repetition rate of 40 kHz with various scanning speeds:
(a) 100 mmvsec, (b) 500 mm/sec, (¢) 1,000 mm/sec, and
(d) 2,000 mm/sec.
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Fig. 3. SEM images of ITO film on ZnO film at a
repetition rate of 40 kHz with various scanning speeds:
(a) 100 mm/sec, (b) 500 mm/sec, (¢) 1,000 mm/sec, and
(d) 2,000 mm/sec.
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Fig. 4. Schematic of the overlapping rate of laser beam.
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Fig. 5. Overlapping rate of laser beam (a) ITO monolayer
on glass substrate and (b) ITO on ZnO with various
scanning speeds.
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