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E—FBOv&Ti:ShappireL—H  Mira900
Ti:Shappre B & IE1E 35 RegA9000
Polyimide Film (KaptonH : Toray-DuPont)

INJLRAIR)LF— 1 ullpulse

EURLRBILIREL  50~250 kHz

INJLAE 70 fs ~2.2 ps
INJLAEL 1~1500 pulses
F14ILLE 50 um thickness
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Table 1 Minimum number of shots to make through-hole in a PI film

with 50 pum thickness

Pulse duration Shots (@ 125 kHz) Shots (@ 250 kHz)
70 fs 500 100

140 fs 500 90

280 fs 700 90

560 fs s00 100

1.1 ps 1300 100

2.2 ps N/A 200

assists your "thinking” KRSV



T LNV R-YEMBEER FMLRT—IL
1/8)LR ep L2k

BBET scattering

assists your "thinking"

BMHEE
L fs ps ns us ms )
ol ]
T&Eﬁiﬁ%ﬂ' ‘ ’ ‘ ‘ ‘ g E =) Decomposition -
YRR ] v Temperature ]
= &
!g [ J L ] L J i
X .
2 > i
- |
D Time

v

Pulse Duration

z3=and ) )| Vo,



.
assists your "thinking" kxSt v



l CuRiEH-E

High

Concentration

Low

Through—holef® LE#Z:#99um T : #J5um

L—HMIMI A (FE~10um) 2 LCuFEIESH =

assists your "thinking" wX=# A7 v



L—Hhvk

(a) T.,.=0.8 ms
lTon - T

off

Laser pulses at 250 kHz

RERZTHIET S EICEYTYLATHIR

assists your "thinking" kxSt v



R(PI) ~ 0.5 um/shot
R(Cu)<0.06 um/shot
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