Nd:YAG d°lA ol&d oS o] &T
PZT ool o] Hdd A= A

Interdigitated electrodes fabrication of PZT actuator

by using Nd:YAG laser ablation
AF71AATYE ATH AAVARRE AL, oJAF, AA, 454

1.4 &

21A716) oA HAl FF¢F vdAY e A @ 2¥3E oo T HTE F
IN717] 913 bo1% As BRAR FxEA W@ A Hagel YT Yok au A
AR 2 FEE W@ Adol AZE A 200de] A AANE AGY WAL BA R
Atk 7B T2 AU AA 2EF o] Y FFAFL MYE 2 5 de AEIF N2
5]1] 23197 W2k, EAA A AE<Q PZTE perovskite 72 E z2t3 dady $53%
4 BG4S AT gol 2nAS 4, AR AT $F AF7) Ao o8 s’
PZT dFcllol8 AzL A3l PZT 7Hs 71€2 9Gdd HadA drdoigt a2iv 2 AHE
o] &% tholY(dicing)olut A7 2 Fael MEMSZA 952 A7 2 APse] 3, HolAS
ol4# 2azto]y (seribing)olth HEol W@ AFE FASAT 53, NAY A3 2%E PLT
AFdolE el AT AR YN the]ld e FAARE 7HF R vAMEEF 7HFo] o¥x, MEMS ¥
AL A AAe) Bt EAzE Aok 2=y HolAE o] 8§ PZT "lA 7t A2d
=9 Helg T8 2WAVE 4A ABFoEN gAd AT v AAFo] Hsan®, 4o
Ol@A e old) ¥ AFE NAYAG HolAE olgatd Wl Fah &=, 39, 7= 59 4
ol FA WHEE W3l AANAEAM AA PZTE vAZEE &2, PZTY FH3 F%
& 7kF® 1FH(groove)d MNEEY AZF AFE ANZsAch g B AFE B EM*J, 2
3, MEMS A& tidle] Bot wEn a4 PZT dpololele] BlAE A Ao 7bs
& Aolth.

off  ox

o

mlo

%

2. AUy

2.1 HolA ojEHolH& o] PZTY v AT

2 AP HoANE o483 A Ay PZTY vA 7F Aoz Ad¥x1L Table 134 2
. A8 Al8¥ PZTE T4 260~280me] ¢4A Agdozx EDS 243 A3, gzxAdL
Table 29} Zt},



Table 1 Experimental conditions of Nd:YAG laser

Laser type KrF excimer Pico-second Nd:YAG

Wavelength(nm) 248 "355 R 1064
Power 10 mJ 1w 35W
Rep.(kHz) 02 100 2
Pulse duration(ns) , 70
Scanning speed 4 0.05, 0.1, 9.2, 0.3

0.1, 02, 03, 04, 05 0.05 x 2times, 1,23,456, 7 8
(mm/s) .

0.05 x 4times

Shied gas - - Ng, Oz (bbar)

Table 2 Chemical composition of PZT(wt%)

C 0 Ti Zr Pb

PZT 5.52 20.23 411 12.42 57.72
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Table 3 Component of electroless Cu plating

Component Concentration of mole
CuSO, - 5H,0 0.024 M
NSO 4+ 6H,0 0.002 M

NaC¢H:0, < 2H,0 0.052 M
NaH PO, +« H,0 027 M
H,BO, 05 M
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(a)
Fig.1 Surface and cross section profiles of PZT at 0.lmm/s, 10mJ, 200Hz
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(a) surface (b) perpendicular cross section (b) horizontal cross section
to scan direction to scan direction

Fig. 2 Surface and cross section profiles of PZT at 0.lmm/s, 1W, 100kHz

(b) 0.05mm/s x 4times

Fig. 3 Surface and horizontal cross section profiles of PZT at 1W, 100kHz
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(a) 5 mm/s (d) 25 mm/s (c) 1.5 mm/s (d) 1 mm/s
Fig. 4 Surface and cross section profiles of PZT at 3.5W, 2kHz
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Fig. 5 Surface and cross section profiles of PZT at 5mm/s, 3.5W, 2kHz
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Fig. 6 Ablation volume of PZT after Nd:YAG laser Processing(scanning length : 10mm)
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(a) before (b) after
Fig. 7 Surface and cross section profiles of PZT using electroless plating at pH=7.2
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