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Ablation rate of high frequency picosecond laser micromachining

quartz substrated Al film

Jin Fangyuan'?, Chen Bo', E Shulin', Wang Haifeng', Xing Yan'?

(1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: A 532nm Nd:YAG 10 ps laser with output power of 3.7W under frequency of 100kHz was used
for ablating quartz glass substrated Al film with thickness of micron dimension. The relationship between
ablation rate and single pulse laser fluence was studied, the high fluence ablation and low fluence ablation
regimes for picosecond laser ablating Al film were defined. The effect of spot overlapping rates on
profilograms of grooves was analyzed, results showed that the ablation depth changed greatly with spot
overlapping rate, and it was difficult to obtain ablation rate theoretically from this experiment. In order to
improve the precision of ablated grooves and validate the accuracy of obtained ablation rate from Gaussian
Linear method (GL), a muti-pass ablating method was put forward. The ablation rates calculated from GL
were compared with Corrected Gaussian Linear method (CGL), experimental results showed that CGL was
suitable for calculating ablation rates of grooves. The 3D profilogram of grooves in Al film ablated by 10 ps
at different spot overlapping rates were simulated through CGL calculated ablation rates.

Key words: laser micromachining; picosecond laser; quartz substrated Al film; ablation rate

s A . 2015-03-05;  f&iT H #1.2015-04-15

E£WA . HEK A AR 54 (10878004/A03)

EE R 4 5 (1989-), 55 WL A, 32 2 RGO 2 2840 19 S Bk o O i TH R (9 8F 58 . Email:jinfangyuan610@163.com
SURE N I Q9%1-), B 0F5E R, WA S, E N S 6] e H R 5 1 B 9E . Email:chenb@ciomp.ac.cn



%11 S WA, &I A gAY SOk e T B S AR 4a I A R 3239
i 5 GG Ot B RN E D =10~
0 5| § 1000kHz, HEEZ 2r,=10 um, SZH¥EFH 100 kHz

UEAESRE AL I SO T AR O 4 1 33
AN, R R B B A RS 9 4 AR O TR R 7
& 522 BRI i VE 6 L 28 44 A & MEMS #8344+
(4 18 AR L7 . S Bk b o DR H bk b 5 FE 2 RERS
FEMRHIN T SR B 8 PG M DX /N AR B TR I
22PN A A v S 0 i 02

WOk DN QUIN SO ety R S S & s
57— RV HFSE I S T BEAE A 9256 1 e, 4
WG b R BGRB8 bt U Tt 3 AR
Rl X F OGP SR B 5T, AR ST AE
PR A RSO I TR BS S s 2 B E N
(A BIF 5 2 2 7 3 — A0S T BB Y TR HL WL
Choi %42 H TOLBEHE & & BFo T EBERE &
R ITO FHRHpe b B (E DL K Vo Hl 58 inh 5 BE I C 2R
D. Bruneel ™45 £ t &y B 2t i, 2 T s BB R Y
AR g, X TR R EST T, Y. D. Maio!
FR B m B IR, TR T OB PZT DL
&8 Ni BB,

SCHRRE LK 10 ps SO RE B AS ISR UEA T T B
WAISZI AT, UE B T i R M AG IE 3o R o RS 40
I TRt R Rt OB MR MR T, N
TR AR IO e Tk VA RE T 55 1 TN B AL T B AR

1 LHES

SEECE B R R WME L Fras, wm A Rl
RO CSEO G R 3h , TARF & 8E LR
JEh+8 um, NG 1 pm, fRE T S N TR
B2 B A x b b B mSOE R A IR AL R

Transmission Galvano scanner

Laser 532nm,10ps

modulation

—>

Expander
FocusinglC
lens

Auto CAD

Laser control !
] Va = ‘ u
(@ =-
= -

1 RO T3 6% R 40 R B K
Fig.1 Schematic diagram of optical system of picosecond laser

micromachining equipment
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laser ablating Al film
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Fig.5 Cross section of grooves ablated by muti-pass method from GL
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