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This study investigated the Laser-Induced Plasma Backward Deposition (LIPBD) process for transparent glass-copper
composite film production. LIPBD was compared with Laser-Induced Backward Transfer (LIBT). Controlling laser parameters
and the z-axis position of Depth of focus (DOF) resulted in various post-deposition outcomes. The optimal deposition depth
was 10 um to 90 um, ensuring good glass-copper adhesion. Scanning electron microscopy (SEM) and energy dispersive
spectroscopy (EDS) mapping confirmed copper and copper oxide (CuQ) particles. X-ray diffraction confirmed Cu and CuO
peaks. The adhesive test showed a strong binding between glass and deposition, but the parts of the cracks caused by
heat accumulation were delaminated during the test. LIPBD offers controlled deposition potential for glass-copper
composites. Optimizing laser parameters leads to high-quality films. This study provides valuable insights into
nanotechnology and the semiconductor industry, with potential applications across diverse fields.
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Fig. 1 Schematic of the laser processing system and Laser Induced
Pulsed Backward Deposition (LIPBD) system
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Fig. 2 Comparison of laser induced processes for transparent
substrate patterning
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(a) Changes and deposition quality analysis of
engraving depth according to the number of engravings

180 ey T T T T T 4.0
160 2o Approprlate Poor copper
— :"'a:'§””c'éppér’depo's.tuon bonding § 1,5
E 5 .
E 140 :.,‘g,é, (LPBD) (LIBT)= i R
£ 120 EEON: -~ gt 3.0
& 100F I S R —
T F | Y T ] 25 E
T sofim w1 B { ,,,,,,,,,,,,, =
¢ TE i ‘ } &
s eof - T7T “lea - 7 1 4 2.0
o of 1) Lun L
I_ﬁ 40 -i - -il e ‘
pI]
1 50T VT T U O O IOV

0 5 10 15 20 25 30 35 40 45 50 551'0
Number of engraving

(b) After removing the glass and the welded copper,

the glass residue attached to the copper

Fig. 3 Deposition performance analysis according to spacing depth
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(a) Deposition surface images of LIPBD photographed
with an OM
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(b) Back of the deposition surface image of LIPBD
photographed with an OM (left and right inversion)

Fig. 4 Test sample optical microscope (OM) image generated by
laser-induced plasma backward deposition (LIPBD) process
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Fig. 5 Comparative analysis of deposited properties according to
various laser conditions using scanning electron microscope
(SEM). 3,000 times, 10,000 times, 40,000 times enlarged
images from in order from the left and the identified surface
cracks are marked with white arrows
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Fig. 6 Analysis of the composition of deposited materials by energy
dispersive spectrometer (EDS) mapping
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Fig. 7 Analysis of crystal structure and composition of deposition
materials by X-ray diffraction (XRD)
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(a) Resistance measurement results (€/sq) after the
tape peeling test and the rear (left and right inversion)
of the LIPBD surface image taken with an OM

(b) SEM image of the damaged surface layer
(bright side) and the inner layer (dark side) revealed
after the tape peeling test

Fig. 8 Laser-induced plasma backward deposition (LIPBD) sample
after tape peeling test, characteristics and surface analysis
using optical microscope (OM) and scanning electron
microscope (SEM)
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