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Study on Direct Writing Thin Film Conductive Line
Using Pulse Fiber Laser

Li Xiaogang Chen Jimin Liu Furong
(Institute of Laser Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract When thin film resistors are directly written by laser, auxiliary material can cause impurity pollution.
Thickness and roughness of the film cannot be reduced easily. To reduce impurity pollution, film thickness,
roughness and improve the performance of microcircuit directly written by laser, the research of metallic film
resistors directly written by transmissive laser is carried out. The characteristic relation of laser spot energy
distribution and film line width is analyzed. The conductive film of line width less than spot dimension can be
obtained. The experimental results show that the increase of scanning speed or the decrease of defocusing amount can
lead to the decline of overlapping cofficient of spot and line width decline. Meanwhile, excessively high laser power
can lead to abliative damage to thin film; excessively low laser power cannot melt the powder on the glass substrate.
With different powders in the process, it is known that Zn powder can form a uniform thin film while Al /Zn powder
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cannot form a uniform thin film.
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Fig. 1 Schematic diagram of experiment of laser direct

writing thin film conductive line
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Fig. 2 Distribution map of beam energy density.
A high energy density area, B: medium energy density area,

C: low energy density area
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Fig. 3 Relation between laser beam size and

defocusing amount
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Fig. 4 Conductive line shapes in different defocusing
amounts. Defocus amount of 0 mm (a), 2 mm (b),

4mm (¢), 5 mm (d)
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Fig. 5 Relation between decocusing amount and line width

3.3 HAfEERZMm

H RO K b 2 3 234 G BE 0 2 1 B9
5 I AT 3 A4 il 2 0 L i AR A AR T B 1 A
Pl EHEZ (B R S0 . [ 6 g A Rl 714 5 o 2
A T AT 500 mm/s 1L G BE R (8]
A AR R A B R IR Y e B AR E AR TR
T TR T A ) b A BN R ) S R T AR
R FESIHIIEE D 1000 mm/s I AT DL 7R 21D
PR 22 [63) W e AR U0 B 280 T 4 465 196 D 31 4k 2 4 LT
DI BRE W B A L 22 ) )RR ) 8 4 R AR DA 31 il i 2
B 2R T i 2R P Cn ) 7 30 Al AT A5 G BE 9 g
SR 3 A AT AR R R W o A1 T 41l e A AN BB R
ST 1) L P B Sfe ] L% e s B A H 1 Y
ETEHEMN LY RTE 2. BEH R E 3 L R R Y
SRR+ T 2 T S DD o (ELIE B 7R O BE NI 4
FEVI) BRI 40 BT 2 180 1) 5 4 9 BE s = T B IX B AR
35 3K S L T AR S LI DX S0 I 1
PRI A B . 43 B ik 2] 1200 mm/'s P
bt BURAE UL Al L2800 AR ST T 35 pm,

K6 ANEAREE T FLER, P=4 W,
f=20 kHz, d=0.02 mm. v=>500 mm/s (a),
800 mm/s (b), 1000 mm/s (¢), 1500 mm/s (d)
Fig. 6 Conductive line shapes in different scanning speeds.
P=4 W, f=20 kHz, d=0.02 mm. v=500 mm/s (a),
800 mm/s (b), 1000 mm/s (c¢), 1500 mm/s (d)
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Fig. 7 Relation between scanning speed and line width
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