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Research progress of femtosecond laser micropore processing

MA Guo-qing, XIAO Qiang
(School of Mechatronic Engineering,Xi’an Technological University,Xi’an 710021, China)

Abstract; With the maturity of femtosecond lasers, the application of femtosecond lasers is becoming more wide-
spread. Due to the unique properties of femtosecond lasers, there are significant advantages in micropore processing.
This paper introduces the interaction mechanism between femtosecond laser and materials , the theoretical research and
development of femtosecond laser drilling, the study of drilling methods and the exploration of various femtosecond la-
ser processing parameters. The current development problems and the future development trend are summarized and
the own views are put forward in the end.
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Fig. 2 Process diagram of laser and material action at different times
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Fig. 5 Femtosecond laser drilling
L1 QU AE{WIIE Y/ SULE AU L SN U2 &)%)
WG N AR A AR X 5 1 72 , SO bk b e B

FAER TR, X AR AT B i 58 s T Herp A
K PITAL A —A B b £ F T A0RE, 2 Bk 3T L0
Je i 2 A E LRk b R 4R

S. Baudach 52 1A IRk sh O T TLBCR 952
Wi AEARIRI RO S ECT 20 B 1.5.,100 OGNk
et IR L DR FF R, 45 SRl 6 s

991411 10.0 kv

991412 10.0 kv
(b)

991414 10.0 kv

(c)
K6 A kT oL
Fig. 6 Different pulse punching
HRAE S 90 25 8 vl LR B ik v 3T FL R B A
PR, 38 AN TR R SR BB AL, Z TR
FRROE LERRHRHLBEBE T o 122 Bk b T fLil i 2
APk b AT A R [R)— a5, R LS B X 5
FORHAIN T o ol T WO BRI 1 ik v 5 15 A 2 8
RS BRYE , 7RIS bl DU T i e/ NMLAR S T
TCRRESF W ER . 2Tl AR Ly ik
HoR U T fLAR IR/ N T o BN S N 22 Bk
PPFTFLIATE R L BR AR FPC B3 T4T AL, 00IE T %



654 5 RS AN

750 %

PPHOGAE FPC A48 EAT LAY al 174k, 3R 45 fe /vl ik
2.90 pm [REALEEH, N 7 BR

O 2.90 um

10 um
m—

K7 ZWkeh$TFLIETE FPC _ERITH 2. 90 pum BYHHAL
Fig. 7 Multi-pulse drilling method to process
2.90 pm micropore on FPC

Z kT LR TN R A L AR ALAR T LA
IBEHROR LT A998 53, AEH Gl L A% 2 i o AN
I BATALCRRA Fde Tt e 72 Tl A2 7= o, AR
SRR L R R R 2332, B An i s e sh
Fr S5 P R L R e T o ) el L
Fe—FRAE 100 pom 22471 o BRERHFL I Y H B Ay A
Pk — Ml R A T A R

F. Dausinger B Y T IRBEREFLk , (KD
WOt R HEL U S SN T, 73 nT DU T
FARER ML, HEE 7 8, B, ol A 2 e
§2:9 3 T S R VRS YNGR O A QU s P AR Wi
BRI F T FL OGS L st ) 52, ko ool 37 L 07 50 75
HFLAEFEAR IR T4 27 o (o P S FL ik i 4
AFLICHI R AR, HLIBI RS B 3 ThRURE 2 2400
Tk b i B g AL r e R] DR PSR A AL
LTI S AL B . F AT, SREE B Lk AT
SRIEARAT R PR ALY E 2 TAZ — o (TR S
FLEEIRIF B ALIE SN &L 8 R

P8 MREAL AL R R LB AR
Fig. 8 Micropore morphology obtained by spiral drilling

Bt AL AT N A 2 AL, SR e R L
RO GRS R BOR . T BRI E RS FLIA I Sl
ARG TR M AL e . FIEER I T
FIH ZEHE 1 RO N T3 &, 3517 TR
HILIE W B FL N T T 25T, S g i = Bt i
A REPEOE A Sh Ll , SR A IR -
P 772371 M O = W o i = 1 G L ey | B O 7 S )
— 2 2R RN AR AL
AT DI A BR VO HERR AR o SE I T O
TRGEEHmME 9 R,

CCD
Quarter-
Beam wave plate

expander
D \ DM
fs laser :
4 [
Optical
B A wedge
C ===

Focusing
_——

Computer O

AR

Y
{ C ]
\_. / 5D stage

K9 Bt LR Geai

Fig. 9 Laser processing system structure
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