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ABSTRACT: The work aims to study the parameters affecting morphology of laser etched patterns such as laser power and
filling density, optimize working parameters for laser beam etching of 2 um aluminum film/PI, and further improve etching
quality. Finite element software ANSYS was adopted to simulate energy transfer and conversion process on Al film during laser
etching of 2 um aluminum film/in PI process, and reveal the relationship between etching morphology and laser process pa-

rameters of a single pulse. Based on the simulation results, Al film on polyimide substrate was etched with a LSP2000 laser
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etching system in the combinations of different laser power, scanning mode and filling density. Surface morphology of the laser

etched sample was analyzed with scanning electron microscope (SEM). Neat etching edges of 2 pm AIl/PI could be obtained

under following parameters: a 1064 nm Nd: YAG laser with frequency of 20 kHz, pulse width of 100 ns, spot diameter of 40

um, laser power of 5 W, radial scanning pitch of 0.04 mm, serpentine scanning mode, filling in direction of 45°, filling density

of 0.03 mm, and scanning speed of 565.7 mm/s. Nanosecond etching process involves not only thermal interaction but also

stress removal. Optimization of laser etching process parameter scan be used to obtain smooth etching edges and improve accu-

racy of laser etching.

KEY WORDS: laser beam etching; aluminum/polyimide; pattern morphology; scanning speed; stress

i1 3 PR Rt AE 48 MR R MR HA
BR3P PRI 1) 4 s v Py 1), A (R B AR A
LA T Z BN .t T ] LATEAT 2 8 et RS o
SENE . T RLAS A AR B LA B o RS BEE i T 4
S O 2 B AR A A Z T B R kR A A 1
YA, EE . EE . IA%SEZCOKHNHT T
S T2 T T 8 2 A T AT SR e 4B T ) o A e v B0
P T i R B R R 0 B AR D T 8 B AR K T B
Jey B, ) PR R T RRU AR 24 i T ' 220 ol B AR T )
WFoSE ARG, WS TAEIFRAS A, H Rl 2 s 20
PP T IR AL TR LB B, A DL T )
BT, 22 JH 25 (] 5 R Wy BRI 5 B A [ P RS T =
o il T OE 20 o T AR ESE B RTREOEZ)
ARTK Ve 08 T e A0 88 B I TRS A + 0.05 mm )
BIR . SRIN, EE HEI0 TR 15 R A5 R ) B 0B
JR , HRMIL RS B 1 R £ TR Rk 5 S0 % 1 1Y
&I R T EE R T R = ) 0.02 mm DB, (H2
SRR N 4 8 R AR AR 2R R D A R R
K22 30 BEIFRS] 0.02 mm D EAEEE . &
PEREIN T, T EEXR ZHR R B R AT

1 HRFIE

P 1064 nm Nd: YAG #06#% (LSP2000 ), i#
TS [A) A SO S TR A R O = B T L AT AR
AT 2000 o A S R AE SR B L B, A R e
FHUBRMEE R 2 ym MEERER. FIH ISM
6510 7004 5 o 55 K I 220 1l 5 B SR EE S . R
ANSYS B BT AT 58 SO XS 58 Bk IV i 3 RS b 0 v st
B 2 ek aok A, A AT RO Jk e 20 ok 5 6 T o 1) B
ek Mo AL B o ARPEFEIC IR, 45 SRl 5505045
R, e o2 R TAESEL

2 HRSW

AW FE 0 H B 7E T i B R 1 20 i S fe Ak
it POtz S8l (IOt TSR
FAR . F TS ), R R ORI P
ABRE, AR RO R 2 ik D

2.1 MBSt

PRI R IR ALY 3 RS BE fm % , JF il 3)
HOLERIEERE R g, HATER . B RPLER
YR X, YIRS IR, AR BT H AL
h B AR ARE T — AR BB, X AN SO R AR B
A, IREEATRIA A EE , W nT LAats shifot e 4 1w
AN ETE . e R, HOtZ e
P A AR FE 1 X S AR #2550 7= A B b , He = A
PRIE AT, AT i e 28 20 ok PR ) S e 101
ST BN, R X A ] 0 ik R G AR DL R
B 5 Z0 05 19 SRR 22— J2 B e 4 41 33 58 2 b g AN
G, T DA SO R G I 8 20 i AT PR 5T
T A v 220 o o A
211 ERARXBHITRL

FEIR I LA =R 2R DR PR 7 R ], il 1
o B la FORAMAKEE T, S EIE A
B A ESZ M (TR RSERBE S ), M
Ty N F R 1 AR 8% B R TTIE 10 1) 45005 [l 3E
FH R, e R o IR T 45 1 IX ) 1 B 20 oh ki vk
B, BB 20 ih i 5 3 70 26 00 b B0 2 1ol 5 S FE A
W PR HE IR — A

a KI5 b 45°77 [

K EDE Ik 7 20 b 558 05 i AR A 5
Fig.1 Optimal design of filling direction and mode of patch
type for etching: a) horizontal direction, b) 45° direction
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Fig.2 Design of filling mode of patch type for etching:
a) horizontal linear filling, b) serpentine filling
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Fig.4 Relationship between film thickness and filling density
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Fig.5 Simulated relationship between single pulse etching width (a), depth (b) and laser power
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Fig.6 SEM images of laser etched morphology at different power
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