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Investigation of Electrode Forming of Screen-
printed Graphene Films by Using High Pulsed
Ultraviolet Laser Direct Writing
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BRERBET UV SHAEFEEMK 0.62)/cm2 £ 243 Jem® ¥ » 8% TEHK 273 um ¥wE 342 um * 4B
BRI 1.53 um BRI E 2.14 um - b 0 F XY REFH A S 2200 mm/s B E 200 mm/s B
RGBT 62um B E 99 um » BEHEGRE L 22 um MG E 3.5um - § UV EHETEL X
% 3.027 J/em® BT AE W@ L M K A6 B WM [V R B AETERT > At TRY
HK o R E EE RS R ekl E 2 R B AR L

This study aims to develop the laser direct writing (LDW) and image stitching technologies by using an ultraviolet
(UV) laser processing system for the electrode forming and to investigate the interaction between laser beams and
graphene thin films coated on glass substrates. The laser processing parameters including the laser pulse fluence,
the pulse repetition frequency, and the scanning speed of galvanometers were adjusted to ablate out the graphene
thin films. The laser pulse repetition frequency and the scanning speed of galvanometers could apply to calculate
the overlapping rate of laser spot and to discuss the surface quality of electrode forming. The surface morphology,
edge quality, three-dimensional topography, and profile of isolated lines and electrode structures after laser forming
were measured by a confocal laser scanning microscope and a scanning electron microscope (SEM). Moreover, a
semiconductor parameter analyzer was used to measure the /-V curve before and after laser forming on film surfaces
and also to discuss the electrical property at different laser fluences. The experimental results revealed that the UV
laser fluences increased from 0.62 J/cm?2 to 2.43 J/em® with increasing the ablated line widths and depths from 27.3
um to 34.2 ym and from 1.53 ym to 2.14 um, respectively. In addition, the ablated line widths and depths increased
from 6.2 ym to 9.9 ym and from 2.2 um to 3.5 um when decreasing the scanning speeds of galvanometers from
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2000 mm/s to 200 mm/s, respectively. When the UV laser fluence set 3.027 J/em® for the direct writing the multi-
graphene films, the ablated trench was electric isolation after measuring the /-7 curve. The output current values
were zero at different input voltages that could prove the electric isolation on both sides of ablated trenches.
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