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Selective Ablation of Emissive Polymer Using Nanosecond-pulsed Laser

J. S. Ko, B. K Ohx, D. Y. Kim, J Y. Lee, S. K. Lee, S. H. Jung, S. K. Hong

Laser&deposition Technology Group, Production engineering Research Institute, LG Electronics

Abstract

As an active emission display using emissive polymer has had much attention recently, needs for a

selective patterning of emissive layer for those displays have been increased abruptly. Therefore, the

various laser sources in terms of its wavelength has been used for laser direct patterning. In this work,

the feasibility of those processes is examined using numerical analysis and the experimental investigation.

A sample has multi-layered structure, emissive polymer on aluminum which is deposited on a glass

substrate. Key factors for optimizing the laser patterning of the emissive polymer are considered into the

control of ablation products, large-sized particle, and the choice of the appropriate wavelength for

minimizing the heat affected zone and the remnant layer.

Keywords: Emissive polymer(24<£2]1), Nanosecond-pulsed laser(U=z HAg|0]#]), Multi-layer(Th=1}),
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Laser

Emission layer (NPB)

200 nm

Anode (Al) 200 nm

Substrate (Glass) 700 pm

— P H—>

Anode (Al)

Substrate (Glass)

Fig. 1 Emissive polymer patterning process.

Table 1 Optical properties of NPB at various wavelengths

Wavelength a
o) (1/m) k " R
266 1.0 x10’ 0.212 1.92 0.104
355 1.6x10’ 0.452 1.92 0.120
532 5.0x10° 0.021 1.80 0.082
1064 0 0 1.68 0.064

Aol oJgt G el mdoltHp: Uk, ¢ H|E,
k: SRA%%, T: 2%, 0 AZE R HEARE, Owps, Oy
SASE, dyes, da: Flolol T, Fr E2FAL, 4
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Fig. 2 Layer thickness and coordinate convention for
each layer.

Table 2 Specifications of laser used in experiments

Wavelength(nm) | 1064 | 532 | 355 | 266
Max
Rep-rate(Hz) 100Hz
Pulse width(ns) <12ns
Max Energym)) | 20 | 10 | 3 [ 2

Motorized slit

Laser Mirror
Beam shaper

Tube lens

Control PC -

F!E-

Objective lens

Substrate
High vacuum chamber

Fig. 3 Experimental set-up for laser patterning.
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Fig. 4 Ablated surface topography of EL/Al/glass multi-
layer obtained by (left column) optical rmcroscopy,
and (right column) scanning electron mlcroscopy
for different wavelengths (266nm . 10mJ/em’, 355
nm_: 20mJ/en’, 532nm : 50mJ/em’, 1064nm : SOmJ/
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Fig. 5 Temperature distribution in terms of depth direction
of EL/Al layer by laser 1rrad1at10n with various
wavelengths (a) 266nm, IOmJ/cm (b) 355nm,
20m.]/cm (c) 532nm, SOmJ/cm and (d) 1064nm,
50mJ/cm’.
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