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Etching of the PDP barrier rib material using laser beam
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Abstract

The paste on the glass for fabrication of the PDP{(Plasma Display Panel) barrier rib was selectively
etched using focused Ar’ laser(A=514 mm) and Nd:YAG( A =532, 266 nm) laser irradiation. The depth of
the etched grooves increases with increasing a laser fluence and decreasing a laser beam scan speed.
Using second harmonic of Nd'YAG laser(532 nm), the etching threshold laser fluence was 65 mJ/cn for
the sample of PDP barrier rib. The thickness of 180 gm of the sample on the glass was clearly
removed without any damage on the glass substrate by fluence of 195 J/crf, beam scan speed of 20im
/s. In order to increase the etch rate of the barrier rib material, barrier rib samples heated by a
resistive heater during laser irradiation. The heated sample has many defects and becomes to be
fragile. This imperfection of the structure compared to the sample without heat treatment allows the
effective etching by the focused laser beam. The etch rates were 65 um/s and 270 um/s at room
temperature and 200 C, respectively.
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Fig. 1. The process of the PDP.
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Table 1. The specifications of lasers used in
etching of the PDP barrier rib material.

Ar’ laser | Nd:YAG laser

éi‘gi:‘;‘t’h 5145 m | 532 on | 266 mm

Max. output power 4 W 410 mJ 100 m]

Spot size 1.8 um 35 um | 70 pm
Pulse duration - 6 ns
Max. repetition rate - 10 Hz
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Fig. 2. The schematic diagram of the laser
etching system.
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Table 2. Product percentages of the PDP
barrier rib paste used for laser-direct etching.
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Product percentage
Lead Compounds 50 %
Aluminum Oxide 21 %
Chrome Compounds 5%
ETC 18 %
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Fig. 3. The temperature profile as a function of
the PDP barrier rib firing time.
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Fig. 4. The thermal mechanism in the laser
etching of the PDP barrier rib material.
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Fig. 5. The photochemical mechanism in the
laser ehching of the PDP barrier rib material.
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Fig. 6. The etch rate of the PDP barrier rib
paste according to laser fluence and properties
of the sample using Nd:YAG laser (532 nm,
beam scan speed=200 m/s).
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Fig. 7. A cross-sectional SEM image of PDP
barrier rib etched by Nd:'YAG laser (532 nm,
dried sample, laser fluence = 195 J/cw, scan
speed = 20 um/s).
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Table 3. The etching threshold value of PDP
barrier rib sample by Nd:YAG laser.

%3 Scen speed NE &4 Threshold
(nm) (um/sec) fluence

532 200 Az 6.5 mJ/cxt
266 200 Az 1.82 J/ew
266 200 A4 2.08 J/cw
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Fig. 10. A cross-sectional SEM image of PDP
barrier rib sample etched by Ar' laser(514 nm)

(dried sample, laser power density=32 MW/ ctf,
beam scan speed = 200 m/s).
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