Figure 1.1.3 The schematic plots of (a) pentacene molecular and (b) single crystal pentacene.
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Figure 1.1.4-1The schematic configurations of (a) top contact and (b) bottom contact
pentacene TFTs structure with bottom gate.

43



Mobility (em®V~'s™")
= =

=2 = =
¥y 3 9
de

T

$

-

Today's
PrOCessors

Low-cost [Cs

— Smart cards,
displays

— E-paper

~a— Polythiophenes
e Thiophene oligomers
~a— Pentacene

@ Organic/inorganic hybrid

T

1992 1996 2000 2004 2008
Time (years)
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Figure 2.3.1-1The 1d-Vg electrical characteristics of pentacene TFTs with different
deposition rates. The channel width/length of devices are (a) 75/50 pm/um and

(b) 600/50 pm/um.
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Figure 2.3.1-2The (a) 1d-Vg and (b) 1d-Vd electrical characteristics of pentacene TFTs with
different deposition rates. The channel width/length of devices are 26600/50

pm/pm.
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Figure 2.3.1-3The 1d-Vg electrical characteristics of pentacene TFTs with different
deposition temperatures. The channel width/length of devices are (a) 75/50

um/pum and (b) 600/50 wm/pum.
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Figure 2.3.1-4The 1d-Vg electrical characteristics of pentacene TFTs with different
deposition temperatures. The channel width/length of devices are 26600/50

pm/pm.
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Figure 2.3.1-5 The extractions of saturation mobility of pentacene TFTs with different

deposition temperatures and different device scales
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Figure 2.3.1-6 The SEM images of surface morphologies of pentacene active layer deposited

on gate dielectric and contact metal.[1.1]

54



1E-6 E T T T T T T T T T T T T T 3
3 W=75 pm]
1E-7§ L=50 um 3
_ 1E-8[ 1
< F
- 1E-9F 3
S 1E-10f ]
3 1E-11 | Pentacene 1
£ F Thickness
S 1E-12f —=—20nm 1
F —=— 40nm ]
1E-13 - —=— 60nm E

1E_14 [ 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1

-50 -40 -30 -20 -10 0 10 20
Gate Voltage, Vg [V]
(a)
1E-5 7 T T T T T T T T T T T T T 3
i W=600 um ]
1E-6 | ]
_ 1ETE 1
< F
> 1E-8F .
S 1E9f ]
3 1E-10 | Pentacene ]
£ E Thickness
S 1E-11F —=—20nm 1
F —=— 40nm ]
1E-12 - —=— 60nm E
1E-131L

50 40 -30 -20 -10 O 10 20
Gate Voltage, Vg [V]

(b)

Figure 2.3.2-1 The Id-Vg electrical characteristics of pentacene TFTs with different
pentacene thicknesses. The channel width/length of devices are (a) 75/50

um/pum and (b) 600/50 wm/pum.
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Figure 2.3.1-2 The Id-Vg electrical characteristics of pentacene TFTs with different
pentacene thicknesses. The channel width/length of devices are 26600/50

pm/pm.

56



0.1 F T T T T T T T T
£ 90°C
[ —— 20 nm
| —8— 40 nm
— 0.01 __+ 60 nm ]
£ -
e
O,
=
3 1E-3} 4
) 1
>
L=50pm W=600um
1E-4 L ! ! ! ! ! !
W=26600 3700 75 L=100 30 25 10

Devices Scale [um]

Figure 2.3.2-3 The mobility extractions of pentacene TFTs with different device scales and

varied thickness of pentacene film.
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Figure 2.3.3-1 The degradation on electrical characteristics of pentacene TFTs with different
deposition temperatures which are (a) RT and (b) 90 °C. The channel

width/length of devices are 26600/50 um/um.
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Figures 2.3.3-2 The degradation on mobility of pentacene TFTs with different pentacene

deposition temperatures and device scales.
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