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Source: B. D. Chin (KIST), IMID 2006
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Features Issues
LTPS High mobility (> 10’s cm?#/Vs), Operational stability Uniformity over large area
TET n- and p-type possible, Complex circuit integration Expensive process
Vacuum process only, Indirect patterning for roll to roll Developing technology
Low mobility (< 1 cm?/Vs), Vacuum process only Uniform over large area
a-Si:H Very matured technology Operational instability
TFT Low temp (< 150 °C) process available
Indirect patterning for roll to roll
Low to medium mobility (< 10 cm?/Vs) Patterning and encapsulation
Organic Both vacuum and solution process Immature technology
TET Low temp (< 100 °C) process available Operational instability
Direct patterning possible for roll to roll
Low mobility (< 1 cm?/Vs) for solution device
Medium mobility (< 10's cm?/Vs) Very immature technology
Metal Both vacuum and solution process Operational instability
Oxide Direct patterning possible for roll to roll High OFF current (nA~pA)
TFT Low mobility (< 1 cm?/Vs) for solution device
High temp annealing (> 200 °C) for solution device
Source: Y. T. Hong, SNU
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LTPS —TFT (ELA) a-Si —TFT
— Expensive process (~2 X a-Si TFT) — Low mobility (< 1 cm2/Vs)
— Poor Uniformity — Operational instability (V,, shift)
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If AVT_OLED'
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Switching — operates in linear regime
Driving — typically operates in saturation regime

Source: J.H. Kwon, Kyung Hee Univ.
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 Long term bias stress leads to threshold voltage shift (AV,,). & - - - -
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Organic LEDs - Struct
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TEM Investigations of Cross-Sectional Prepared Organic Light Emitting Devices

Bernhard Schaffer’, Christoph Mitterbauer’, Alexander Pogantseh”, Stephan Rentenberger”, Egbert
Zojer . Andreas Schenel”, Ferdinand Hofer
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Comparison of OLED color ¢ 7%&%?577

It Evaporation Ink-Jet Laser-Induced
ems (Precision Shadow Mask) Printing Thermal Imaging (LITI)
- Polymer (LEP)
Molecular Materials Only Polymer (LEP) Molecular Materials
- Hybrids (Blend)
Materials %
=r o7 ﬂ"

Printing + 15 + 15/ + 2.5
Accuracy - - -
Resolution ~180ppi ~150ppi ~300ppi

Aperture Ratio 40~50% ~60% 70~80%
(Top Emission)
Materials Usage - Smallest -
Glass Size 730x460mm (~2005) 730x920mm 730x920mm (~2005)
Machine Price Very Expensive Cheapest Middle
Source: Samsung SDI, FPD int. 2004
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LITI Process (Contact transfer in ambient condition)
Samsung SDI / 3M

Laser

Color donor sheets

glass

Samsung SDI, 17" UXGA (1,600 1,200) AMOLED
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Laser Transfer DA gk

- Laser Transfer

Laser Imager (CREOQ)
CW w/modulation, NIR,
Raster scan
Donor Film
Base Film / Absorbing Layer
| Ejection Layer / Transfer Layer

onverts light into heat. a
and a DNNSA-PANI

SWNT conducting layer coated on top. The
interface decomposes the surrounding o

nic:

ing is completed the donor and recerver films are separated.

Figure 6: Extremely compact machine design
combining Creo thermal head with an inkjet head Blanchet et al. Appl PhyS Lett., 2003, 463
(Du Pont)

E. Elizur (CREO) / SID 02 DIGEST
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RIST: Non-Contact trans
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Figure 2: Donor/Substrate Clamshell in Open Position

CLOSED
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Laser Beam
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ITO 0.85 pm
Hole Trans Layer 0.15
Substrate port pm
Transfer Gap 1-10 pm
T Planarization Layer 2-6 pm
oo Organic Transfer Layer 0,02
Donor Cr Absorption Layer 0.04 pm
Si Antireflection Layer 0,05 pum
4 Polyimide Thermo-plastic  75pm
COCD Cameras for Abgnment
IR Laser 8.5um x 20um
J A=810 nm Laser x 256 channels
gﬁ::::;_ Pressune Pad Top Plate

Color patterning method
without shadow mask
: transfer in a vacuum chamber

Boroson et al. SID 2005 Digest p172
(Eastman Kodak)
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