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Part IV. Functional Polymers for Display
Applications

= Outline of Part
Display Applications

o Introductions for Display Applications
o Liquid Crystal Display (LCD)
o Electroluminescence (EL)
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Electroluminescence (EL)
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Polvmer Light Emitting Display

.. is a novel technology fo manufacture
very thin light sources and dispiays.

Light-Emitting polviners are special materials that convert electrical power

into visible light.
&§

electrical charge
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PL vs EL

Photoluminescence Electroluminescence
o Positive &
Radiative Electron Negative Hole
o imjection Polaron imjection
Photoexcitation decay combine
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3. Generation of exciton
& Emitting

2. Hopping v
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Poly(p-phenylenevinylene) PPV
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MEH-PPV Poly(p- phenylene) PPP
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Transparent anode electrode patterning

v

Emissive layers formation

v

Cathode electrode deposition

v Vacuum or
Cathode electrode patterning N2/ Ar ambient

v

Encapsulation
-

Driving circuit connection
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Basics for
Semiconductor Theory
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Silicon Lattice

Transistors are built on a silicon substrate
Silicon is a Group IV material

Forms crystal lattice with bonds to four neighbors

Si Si
Si Si
Si

Si
[
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Dopants

Silicon 1s a semiconductor

Pure silicon has no free carriers and conducts poorly
Adding dopants increases the conductivity

Group V: extra electron (n-type)

Group I11: missing electron, called hole (p-type)

Si Si_ Si Si Si+ Si
Si=—As=—Ssi Si Eif Si
Si Si Si Si Si Si
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Semiconductor
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p-n Junctions

A junction between p-type and n-type semiconductor
forms a diode.

Current flows only in one direction

p-type n-type

anode  cathode
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<2 1> (a) XS AEHE LHFT= OLEDE &= Norelco
HMIIHTZI[(PhilipsAt HIE) (b) OLED AlH EH(CDTAF HIS)

<8 3> Z2l0 OLED (PhilipsAl)
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EL AlXIS
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EL AlXIS

1% 11. CDT(a), Covion(b), eMagin(c)2] #7] LED A =}<}
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