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Abstract: As a method of simple patterning of transparent conductive oxide (TCO) films deposited on

flexible substrates, laser direct etching was carried out on TCO films sputtered on polycarbonate (PC)

substrates. As a resull of different binding energies in TCO films, indium tin oxide (ITO) and indium

gallium zine oxide (IGZ0O) were more easily etched than zine oxide with different Nd:'YVO, laser beam

conditions.
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2 Abgsan ok (3] 2718 TCO $5& A &4
of Hga7] fAME B4 AN TCOFE e
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Zylojelal e Zgelo]E  (polyethylene terephthalate,
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ol ¢l-tol A& 1,064 nm #F4<L 2H-= Q-switch

tholo = a]7l¥l at#]) #ol#] (NEYVO)E 7} .
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e e}, wleld ¥ ZUS hdEtA wHAsky
2Ysiu e, A3 dne 7183 24 TCOE9 &
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B RS $4 110, 1620, 70 ot vhuleg 2~
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RI‘ 0.63 W/er 3}9] % 500 A, ZnO uele RE 1.12
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Fig. 1. A schematic diagram for the laser ablation of
TCO films on PC substrates.
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AAg vl 4 (scanning electron microscope, SEM )}
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el AE & ‘ﬂtlu

Table 1. Laser ablated TCO films on PC substrate at
various laser beam conditions.

TCO Reg;tti;ion Scanning Speed (mm/'s)
fns (Kir) SO 100 500 1000 2000
20 L(B) LMB) L S S
ITo 40 L(B) LB) L L S
(1000 A) 60 L(B) L®B) L I DL
80 L(B) L®B) L 1 L
20 L(B) LB L S s
IGZO 40 LB) LB L DL S
(500 A) 60 L(B) LB) L L s
80 L(B) L®B) L L S
20 L(B) L@B) DL S s
o 40 L(B) L(B) L S S
60 L(B) L(B) L S s
30 LB) L®B) s s S
23 2a), (b= dleld Wle] whE Fsp4st 20
kHz® wl, 23 £%7F 100 mm/s, 500 mm/s &) o] 4]

H2e o Aztg PC 713 §lo] Z2g ITO upu}
o Az @v|y ARoR (aelAE 7]gol
A%, DI 715 53] flo] whubwk 2zky e
gelg 4 aluh,

E 1ol A &lo] & 4 gll_o] ”i‘""°T
#omo) whE Fiu)geol

of 1 ¢

5ol o] A
A9l o] 50, H)U mm/s 2=70



148 J. KIEEME, Vol. 27, No.

Fig. 2. SEM images of laser-ablated 1TO film on PC
substrates at a scanning speed of (a) 100 mm/s, (b) 500

mm/s, and a repetition rate of 20 kHz.
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Fig. 3. SEM images of laser-ablated 1GZO film on PC
substrates at a scanning speed of (a)
1,000 mm/s,
kHz.

500 mm/s, (b}
(¢) 2,000 mm/s, and a repetition rate of 80
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Fig. 4. SEM images of laser-ablated ZnQ film on PC
a scanning speed of 500 mm/s and a
and (c) 80 kHz.

substrates at
repetition rate of (a) 20 kHz, (h) 40 kHz.
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Fig. 5. SEM images of laser-ablated (a) ITO, (h) IGZ0,
and (¢} ZnO films on PC
speed of 500 mm/s and a repetition rate of 60 kHz.

substrates with a scanning
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Fig. 6. Line widths of laser ablated 1T0O, IGZO and ZnO

films on PC substrate (a) with various repetition rates at
a scanning speed of 500 mm/s and (b) with various
scanning speeds.
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