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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(632 nn), the etching threshold laser fluence was 6.5 mJ/cr for
the sample of PDP barier rib. The thickness of 180 im of the sample cn the glass was clearly
removed without any damage on the glass substrate by fluence of 195 J/cwr, beam scan speed of 20um
/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 m/s and 270 /s at room
temperature and 200 C, respectively.
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Fig. 1. The process of the PDP.

2. 49
B dFNA T 1064 e R ge] HAYH(wE
£ 10 Hz)9] Q-switched NAYAG # o] A9} e
514 mgl dAEHYe Ar' go)lAE ArgEle PDP
AW L A AsiEd Az @ F2 el wel,
HHEYS  @REs] 8t SEM (Scanning
Electron Microscope) ¢]8&ks o}

2.1 2 EEx

o AT AE FIRE) 1064 Yl E@AHE
10 Hz)® Q-switched Nd:'YAG do]A 2 =z
"gﬂa Fotel ZhAF 999 A 22231532 m)
& Z9d 998 A anz3(@66 nmE JE Al
B, 93 514 el Ag4HE A HelA S By
ez AREEAY Al 2uzde A 4mzde
Nd:-YAG # o)A 27 BK7H fused silica® A3
H 248A8 200 me FEdzz 0L [HAge
®, Ar #elA= NA(numerical aperture) 4.0, u] &

e g

A7 DA 873 =FA Vol. 13, No. 6, June 2000,

2091 del7 g WEE Aol W FAHAR
th ol ARRE #lo]A o] Abge E 13 P}

F L ElofAE o|£% PDP Ay Ago 4z A
el ALEE o] A2 A& Ao

Table 1. The specifications of lasers used in
etching of the PDP barrier rib material.

Ar’ laser | Nd:YAG laser

Radiation

wavelength 5145

532 nm || 266 nm

Max. output power 4 W 410 mJ| 100 m]

Spot size 1.8 pm 35 gm | 70 gm
Puise 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.

A" PDP AHY

24

Product percentage
Lead Compounds 50 %
Aluminum Ouxide 27 %
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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laser ehching of the PDP barrier rib material.
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Y 72 Nd'YAG #le] A (532 nm)eli o] 4zta
PDP Ad Age 9HE el SEM Alde|t},
Fe 719 gl & 180 ym H5E A8 AR &
271y &4 glel A7t =gich o] wlo] 2zkd
IFBY RY2 A Heloln, ol oA
o] FH=rb AAEAg FHE X2 Qlen, A 23
Z7e] 2% PDP AWe| 4z} dAYFEe] 95 =
BZAAE 23 gl7] w&Zelt) o] wel Hzg 2
T2 F3u|(aspect ratio}2] Fte] 2 o]4te)m, o]
#e d FALER7 L2452 Fheg



1. KIEEME Vol. {3, No. 8, lune 2000.

APET= 200 pmisel FPeAM, Ame) L£mrt ¢
100 T oM RE A% Zo|rt #AsA Frheld e
o, 200 TellX #g Zlgsg ZA9 712 389
o 3¢ 8la)el AMlze 719 &xd ue} Alztd
Helg JUelE SEM AMAE, 2% Bbiel 7122
=g oA gdele] EABAE Vel

2P2249 1B, @0V

a9 7. NEYAG #elA(A = 532 mol 4§
PDP A9 Alg9 AZd ¢wy FAAHAHAA
AR (R 2AR, HelA fluence = 195 J/or, W F
AMEE = 20 m/s).

Fig. 7. A cross-sectional SEM image of PDP
barrier rib etched by Nd'YAG laser (532 nmm,
dried sample, laser fluence = 195 J/er, scan
speed = 20 um/s).
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