(organic thin film transistors, OTFT) OTFT

(polymers) (amorphous molecular)
(ink-jet printing) (spin-coating)
OTFT OTFT  OLED OTFT
E Ink (electronic ink) (al organic displays)
1,3- (1,3-butadiene)
o-0 p T
(thin film transistors, TFT) D
(delocalize)
(S) (Ge) (GaAs)
(conjugated bonding)
(oligomers) (molecules)
(energy band)
(polyacetylene)
2(a)
2(b)”  E, (energy gap)
1 13 E, 14 eV
E, 10 35eVv
E, 0ev
E, 35ev o
T
(dopping)
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«C ) (
) ( TFT ( 37
) OTFT
Lucent Technologies  E Ink
(OTFT) co. N .
TFT Royal Philips Electronics
(S-S 76 kcal/mole)
(carrier
mobility)
(Van der Waals forces) 10
kcal/mole
(1)
(vacuum
deposition) 2
(amorphous
silicon) 350 °C (low temperature

poly silicon, LTPS)  430°C

2.(a) (b)

(e
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1 Semiconductor Representative chemical structure Mobility
Silicon crystal 300 900
Silicon Polysilicon 50 100
Amorphous silicon 1
s CCCC :
o, 0-dihexyl- AV AWYWA B
o 10
sexithiophene \/ S \/ S \J $
o,w-dihexyl- 10™
anthradithiophene
Regioregular 10"
Poly (3-hexylthiophene)
Organic-inorganic L =
) Phenethylamine-tin iodide 10
hybrid
NV LCD TFT IBM OTFT
TFT OLED
OTFT
Plastic Logic
(MIT) (Penn
State University) (Lucent
MOS (metal oxide Technologies) IB_M o
semiconductor) (DuPont? | (Xerox) - (Mitsubishi)
(source) (drain) (Hitachi) (Philips)
Aventis (Dow)
OTET MOS Plastic Logic
MOS (Seiko Epson) Plastic Logic
(top-contact device)
(bottom-contact device) 4%
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| | | | |
1980 1985 1990 1995 2000 2005 2010

1077

3.
Internet
4 OTFT
OTFT
(active-matrix displays) (smart
card) (price tags)
(inventory tags) (large-
area sensor arrays)
OTFT
Plastic Logic
MIT
1997
(soft lithography) OTFT
Kudo
1 MHz

1 um

(microcontact processing)
(prepolymer)

(peeling)
(ink pad)
6
(5)
Lucent
1pum
OTFT (backplane)

(layour)

(inkjet printing)

(piezoelectric element)

Organic semienductor

Drain

Insulator
Gate
Substrate

@)

Organic semiconductor

Insulator
Gate
Substrate

®)
@ (b)
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(Source Lucent

Technologies)

7(b)
(hydrophabic)

82

(polyamide)

(hydrophilic)

Seiko Epson Corp.
5um ( 9%
«y (nozzle)
)
/A
uy

lcme polymer

!_I_\_l_\_l_\_ﬂ_ﬂ_l_Ll

l polymerize, release

/— ¥ ink” solution

blow dry 4N
Inker pad print ¢

release

—
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(array)

(prefabrication)
. (gates)
3 (viahole)
l. )
§
R
E
Bl
: OTFT
: OTFT
T. N. Jackson
©
7. OTFT (grain)
10
poly (3-hexylthiophene)
(3) (non-contact) (P3HT)
Ion/loff
210
(4)
(photography)
Piezoelectric device PEDOT/PPS in H,0
Ink reservoir
Hydrophobic
* = l
A
® Substrate I
L J Hydrophilic
(@ (b)
8 @ (b)
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I A\ \
( g gt OTFT (
PVP PEDOT
‘Pl PEDOT | /20
10 & F8T2
0.02 cm’/V's)
OTFT E Ink
E Ink
1997
(organic light emitting diode, OLED)
Pioneer Electronic 2.
FM OLED EL
OLED (passive)
3 OLED
OLED (al
organic displays)
E
Ink  OLED OTFT Elnk
OLED
1. EInk
E Ink (electronic ink) E Ink
(90
V) E Ink (microcapsules)
(threshold
voltage) ‘
E Ink (©) (d)
(active) 10. (a) thermally
E Ink

grown slicon dioxide (b) thermally evaporated
paladium (c) ion-beam sputtered palladium
and (d) ion-beam sputtered silicon dioxide

11 EInk OTFT
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Condition1 cast, vacuum pumped for 24 h 2.
Condition2  spin coated
Condition3 treat with NH, for 10 h
Condition4 heated to 100 °C under N, for 5min
Condition5 heated to 150 °C under N, for 5min
Entry  Solvent Condition Mohility el
(cm’IVs)
1 THF 1 6.2x 10" 10
2 p-xylene 1 1.9x10° 40
3 2 1.9x10° 2
4 Toluene 1 36x10° 10
5 2 32x10° 25
6 Chlorobenzene 1 47x%10° 10
7 Entry 6 condition 3 47x%10° 80
8 2 69x 10" 72
9 1,1,2,2-tetrachloroethylene 1 6.8x 10" 35
10 1,1,2,2-tetrachloroethylane 1 24x10° 6
1 Entry 10 condition 4 1.4x10° 35
12 Entry 11 condition 5 33x10° 15
13 Chloroform 2 9.2x10° 80
14 1 45x10° 340
15 Entry 14 condition 3 21x10° 9000
OLED
OTFT
1998 R. H. Friend OTFT
OTFT  OLED
(1)
R. H. Friend OTFT 0.001
0.05 0.1 cm’/Vs lon/ ot
106
(polymer LED) 12 OTFT
PLED
( 3)
(McKinsey)
2004
42
OTFT (
91.4
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11

E Ink OTFT
Source Drain Cathode
Alq
............ —
. ::9;95@;95@595@535333533@;95@;93959;@59.
.......... R
12. : Anode
OTET OLED Polythlophene Gate
) 2003
13
PDA
240 @
OTFT LTPS-TFT
3. (n m=100 150 cm’/Vs p m=40 70
cm’/Vs)
aSi -TFT (n m=05 1cm’/Vs)
( )
o
° OTFT OLED ElInk
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