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1.1  

 
1927 CRT,Cathode Ray Tube

CRT

CRT

LCDs, Liquid 

Crystal Displays PDPs, Plasma displays OLEDs, 
Organic Light- Emitting Displays FEDs, Field Emission Displays

[1],[2]

  

 

1.2  

 
     ?

[1]

(Passive Matrix) Active Matrix TN STN

(Capacitor Coupling) [1]

TFT, 

Thin Film Transistor  
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1.3  

 
   a-Si:H TFT-LCD

(PECVD)

700 

575-650 500 
[3]

1cm2/V-S

Low Temperature Poly-Si Thin Film 

Transistor, LTPS TFT  
 

1.4 (LTPS TFT) 

 
(LTPS) 100-200 cm2/V-S

n p 1.1(a)

IC

1.1(b) System on Glass (SOG)  
 

NILC

: 
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(a) 

 

(b) 

 
1.1 a (b) 

driver ICs [4] 
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1.4.1 (Solid Phase crystallization) 

600°C 12~48

[5],[6]

(defect) [7],[8]
( 600°C ) 

SPC
twin

 

 

1.4.2 excimer laser annealing  

     
high-output pulsed lasers

10ns

20

 

 

 

1.1 XeCl 30 8nm a-Si

( 106 cm-1) XeCl
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1.1  

 

LASER 

GAS 
F2 ARF KRCL KRF XECL XEF 

�(nm) 157 193 222 248 308 351 

 
 

   

[9],[10]

 
 

1. : 

 

1.2  

 
2. : 

 

super lateral growth(SLG) 

[10] 1.3  

 

3. : 
 

1.4  
 

TFT

” ”
window
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1.2  

 

 
 

 



 7 

 
 

 

 

 
 

1.3  
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1.4  
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1.4.3 /  

 
Wagner Ellis 1963 [11]

( Al[12] Au[13] )

Al

M. S. Haque[12] Al Si 577 200 a-Si
a-Si Si

p  

   ( Ni[13]~[16]
Pd[17],[18] ) Si-Si

a-Si Ni

Ni  Ni Si

[19] a-Si Si NiSi2 1-5 Ni-Si [20]
NiSi2 Ni NiSi2 a-Si NiSi2 poly-Si

Ni a-Si NiSi2 Si NiSi2

poly-Si NiSi2 a-Si Si poly-Si

NiSi2 a-Si Si 1993
Hayzelden [20] NiSi2 c-Si S i

c-Si/NiSi2 1.6(a) NiSi2 (leading 

edge) c-Si Ni NiSi2/c-Si chemical 

potential Ni NiSi2/a-Si NiSi2
NiSi2/c-Si 1.5(b) 1.5(c)  

   Ni Ni NIC

NILC NIC Ni
NILC NIC
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1.5 Ni-Si  
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1.6 NiSi2 [20]  

 

 NILC+

post-annealing [21]-[23] imprint [24],[25] MICC[26]
NILC+

2000

Sanghoon Bae [24]

NILC

2~4�m/hr  8 �m/hr
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1.5  

1.5.1  

    
1.7 1.7 (1015/cm3)

105�-cm

6

 TFT

 

 

 

 
 

1.7 [27] 
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1.5.2 (carrier traps at grain boundary) 

 

(trap)
[28], [29] 1.8  

 

 

 
 

 
 

1.8 

Nt( bandgap )[30] 
 

 

 

 
 dangling bonds

allowed state 1.9 (deep 

state) forbidden energy gap [31]

(generation) (recombination)
(mid-gap) broken bonds strained 

bonds shallow tail state
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1.9 (traps)

(shallow tail state) (strained bonds)
(deep state) (broken bonds)  [30] 

 

 

 

 1.5.3 (boundary barrier) 

1.10

Poisson’s equation
[30] B N

xd Poission’s equation : 

ε
qN

dx
Vd =
2

2

  …………….(1-1)     

q:  

�:  

VB 

2

2 dB x
qN

V
ε

=  

   VB  

 

 
 



 15 

 

1.10 (a) b

c

[32] 
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1.6  

 

    

     

 

1.6.1 Grain-boundary passivation  

 

Si/SiO2 H

H

[33]  (plasma)
H2 N2O H2/N2 [34]-[36]

[36] H2/N2 H2 H2/N2

N+

NH3 H2

(hot carrier)

[37],[38]  

 

 

1.6.2 (post-annealing) 

 

TFT TFT

[21]-[23]
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1.7  

(TFT -LCD) PDA

 

1983 Casio TN LCD

1993 Ricoh STN LCD 1998 Sharp 0.2mm

STN 2000 Sharp Nippon Paint

LCD  

TFT TFT

TFT [39],[40]

..
1-2

TFT TFT

electron 
mobility  

SHARP  STN  LCD  PES 
230

1-3  
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1.2 [41] 

(�: : ×: ) 

     

  × � � 

 × × × � 

 × × × � 

 × × × � 

 × � � � 

 � � � × 

 
1.3 [41] 

 

 
(g/cm3)    

/
 

Glass 

(Corning 1737) 
2.54 � 500  5.7 Toshiba,Sanyo 

PI(polyimide) 1.42  275  3.4 Philips 

PES 

(Polyethersulphone) 
1.37 � 230  3.7 

Sharp,Sony, 

Philips,Seico 

Epson 

PC(Polycarbonate) 1.2 � 145  2.9 

Korea 

Electronics 

Technology 

Institute 

PET(Polyethylene 
Terephthalate) 

1.3~1.4 � 120  3 
FlexICs, 

Lawrenece,  
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1.8  

 

 TFT 
 

1.8.1  

1.8.1.1  

1.11 PES

Sharp
1.12

 

 

1.11 [42] 
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1.12 [42] 

 

 

 SHARP 2002

4-inch 1.4
1.13 1.14  

 

 
1.4 SHARP plastic TFT-LCD [42] 
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1.13 SHARP plastic TFT-LCD [42] 

 

 

 

1.14 SHARP  
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1.8.1.2  

( SiOx or SiNx) a-Si

Sony Corporation 2002 23 [43]

1-15

1�m 1�m

1-16
1�m  

 

 

 

 

 

1-15 [43] 
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1.15 [43] 
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    1.8.2  

SONY

[44] (handle substrate)

(handle substrate)
1.17 1.18 SONY

300mm ×350mm

1.19 1.5  

 

 

 

 

1.17 SONY [44] 
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1.18 SONY LTPS TFT on plastic[44] 

 

 

 
 

1.19 SONY 1.5 [44] 
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SEIKO EPSON Surface Free Technology by Laser 

Ablation/Annealing ( SUFTLA ) [45] 1.20

a-Si oxide a-Si
a-Si

(handle substrate) 1.20(b)

( 1.20(c)) ( 1.20(d)
(handle substrate) ( 1.20(e) 1-21

SUFTLA  

 

 

1.20 SEIKO EPSON SUFTLA [45] 
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1.21 SUFTLA [45] 
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1.9  

1.9.1  

 

    

NiO

NILC  

 

 

 

 

 

1.9.2  

      

NiO

 


