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4.1  

 
  NILC

1993 Hayzelden[20] Ni Ni
NiSi2 NiSi2
70.5° NiSi2 (111) (lattice mismatch) 0.4

post annealing
post annealing  

(annealing) [93]~[95] excimer laser
[96],[97]

[3]

defect density grain boundary (point 
defects)

laser
 

 
 

4.2  

 
    4.1 p type (100) 1050
5000Å low pressure 
chemical vapor deposition 500Å 1000Å 1500Å

metal line lift off 20Å
Ni 550  48
TFT KrF (Lambda Physik LPX-210i, 

�~248nm) 4.2 KrF
Gaussian beam 1.8mm 23mm overlap95

 20 Hz
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4.1~4.4 TFT  

 
 
 
 
 

4.1 NILC-ELA  

 
 (MJ/CM2) 

500Å 120 160 200 230 265 295 
 
 
 

4.2  500Å NILC  

 
 (MJ/CM2) 

500Å 230 250 270 290 310 330 
 
 
 

4.3  1000Å NILC  

 
 (MJ/CM2) 

1000Å 280 300 320 340 360 380 
 
 
 

4.4  1500Å NILC  

 
 (MJ/CM2) 

1500Å 330 350 370 390 410 430 
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4.2.1  

 
SEM Scanning Electron Microscope TEM Transmission Electron Microscopy

AFM(Atomic force Microscope )  

 

4.2.2 TFT  

 

RIE PECVD LPCVD
1000Å (gate oxide) 1500Å (gate)

RIE BOE
P(phosphorous) 5×1015/cm 2  35kev

600  24 PECVD 5000Å
(passivation oxide) contact window BOE

thermal coater 5000Å
TFT

400  30 sintering keilthley 4200
4.3  
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4.1 (a) SiO2 (b)
LPCVD (a-Si) (c) a-Si  (d)

NILC Ni (e)  
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4.2  
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4.3  TFT  
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4.3  

 

4.3.1 NiSi2  

 

NiSi2
4.4 1000Å

350Å 50~60nm 700nm
4.5 TEM 6nm EDS

Ni 4.7 Ni NiSi2
4.5

<110> Hayzelden[20] Ni
Ni Si NiSi2 NiSi2 <110> NiSi2 {111}

 

 
 
 
 

  
 

4.4  NILC  
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4.5  a NILC TEM (b)  
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4.6  

 
 
 

 
 

4.7 NILC EDS  

 
 
 
 
 
 
 
 



 90 

4.3.2  NILC-ELA  

4.3.2.1  NILC 500Å 

4.8 NILC Secco [88] SEM NILC
50nm 700nm

Secco 
500Å NILC 4.9(a) ~(c)

NILC NILC-ELA SEM
160mJ/cm 2, 265mJ/cm2 295mJ/cm2

265mJ/cm 2- 295mJ/cm2 
4.8 4.9 SEM

NILC
 

 
 
 

 
4.8 NILC Secco SEM  
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4.9 NILC SEM (a)160 

mJ/cm2 (b)265 mJ/cm 2 (c)295 mJ/cm 2 
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NILC A
a-Si melting B (a-Si / poly-Si melting)

 

 
A  

 
 200mJ/cm2 NILC-ELA 

NILC 4.9(a)
NILC  

 

SEM AFM
NILC Ra=0.356nm

AFM NILC-ELA 4.10
4.10

 

 

A-1.  

 

1972 Fork [98] (bump)

Si Si
Si

2.53 g/cm 3 2.30 
g/cm3

[99],[100]
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NILC
4.10

[100]
4.10

 NILC-ELA
200mJ/cm 2 

spot (line)
 

 

 

 

 

 

4.10 NILC  (a)120mJ/cm2 (b)160 mJ/cm2 
(c)200 mJ/cm2 AFM (d)NILC-ELA
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4.11 NILC-ELA (a) NILC
(b) (c) (d)

AFM  
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(B)  

 

 230 mJ/cm 2

SEM 4.9(b) 4.9(c)
NILC

SEM TEM
1 geometrical coalescence

2 (complete melting)  

 

Geometrical coalescence regime  

 

230mJ/cm2  265mJ/cm2 4.12(b)
SEM 600nm

TEM
4.13

 

 

4.12(a) NILC SEM

4.12 b
4.14

 

 

4.13(a) TEM 600 nm

[102]
(preferred orientation)

NILC 111 Si NiSi2 (misfit) 0.4
[20] nodules
trapped Ni nodules[103]

NILC 111 4.12(a)
ELA cooling  [104]

NILC-ELA
4-12(b)
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NiSi2  

 

 

 

 

4.12 SEM  
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4.13 (a)TEM (b)
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4.14 NILC-ELA  (a) NILC
(b) (c)

(d)  
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2 Complete melting regime  

 

295mJ/cm2  
4.15 NILC

homogeneous nucleation 4.16  

 

 

 
4.15 (a)SEM (b) TEM
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4.16 NILC-ELA  (a) NILC
(b)  (c) (d) 
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4.3.2.2  

 

SEM TEM AFM NILC
3.16

(A)
(B) 200mJ/cm2 NILC-ELA

NILC
 

 

230 mJ/cm 2

a-Si/poly-Si 1
geometrical coalescence regime (2)

230mJ/cm 2 and 265mJ/cm2

600nm 295 mJ/cm2  NILC

isotropic  
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4.17  500Å NILC-ELA  
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4.3.2.3 NILC 1000Å 

 
    4.18~4.24 SEM 1000Å NILC poly-Si laser

280mJ/cm2~380mJ/cm2 4-19~4-20 SEM

NILC poly-Si  500Å

300mJ/cm2

1.2�m 320 mJ/cm2 1.5�m
340 mJ/cm 2 4.21

300nm

 

 
 
    NILC-ELA poly-Si 4.24 4.25

NILC-ELA AFM 3D
280 mJ/cm2 300mJ/cm 2~320mJ/cm2

340mJ/cm 2

360mJ/cm2

NILC poly-Si NILC-ELA Rms
3.24 Rms Rms

NILC-ELA
300mJ/cm2   
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4.18  NILC-ELA 280mJ/cm 2  

 
 

 
 

4.19  NILC-ELA 300mJ/cm 2  
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4.20  NILC-ELA 320mJ/cm 2  

 

 
 

4.21  NILC-ELA 340mJ/cm 2  
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4.22  NILC-ELA 360mJ/cm 2  

 

 
 

4.23  NILC-ELA 380mJ/cm 2  
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(a) 

 
(b) 

 
(c) 

 
(d) 

 
(e) 

 
(f) 

 
4.24 1000Å NILC-ELA AFM (a)280 

mJ/cm2 (b)300 mJ/cm2 (c)320 mJ/cm2 (d)340 mJ/cm2 (e)360 mJ/cm 2 

(f)380 mJ/cm2 
 
 
 
 



 108 

 

(a) 

 

(b) 

 

(c) 

 

(d) 

 

(e) 

 

(f) 
 

4.25 1000Å NILC-ELA 3D (a)280 
mJ/cm2 (b)300 mJ/cm 2 (c)320 mJ/cm2 (d)340 mJ/cm2 (e)360 mJ/cm 2 (f)380 

mJ/cm2 
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280 300 320 340 360 380
1.0

1.5

2.0

2.5

3.0

3.5

4.0

R
m

s 
(n

m
)

LED(laser energy density mJ/cm2)

2.272

1.888

2.819

3.291
3.34

4.007

 

 
4.26 1000Å NILC-ELA poly-Si  
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4.3.2.4 NILC 1500Å 

     
     4.27~4.32 1500Å NILC-ELA SEM
330mJ/cm 2~430mJ/cm2 330 mJ/cm 2

350 mJ/cm 2 4.28 370mJ/cm 2

390mJ/cm 2

super lateral growth
410mJ/cm 2

4.31 NILC
430 mJ/cm2

 

 
    4.33 1500Å NILC-ELA AFM
4.34 3-D

390 mJ/cm2

410 mJ/cm 2 3.34
 NILC-ELA

 

 
   NILC poly-Si 1000Å 1500Å

500Å TFT  
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4.27  1500Å  NILC-ELA SEM
330mJ/cm 2  

 

 
 

4.28  1500Å  NILC-ELA SEM
350mJ/cm 2  
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4.29  1500Å  NILC-ELA SEM
370mJ/cm 2  

 

 
 

4.30  1500Å  NILC-ELA SEM
390mJ/cm 2  
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4.31  1500Å  NILC-ELA SEM
410mJ/cm 2  

 

 
 

4.32  1500Å  NILC-ELA SEM
430mJ/cm 2  
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(a) 

 

(b) 

 

(c) 

 

(d) 

 

(e) 

 

(f) 
 

4.33 1500Å NILC-ELA AFM (a)330 
mJ/cm2 (b)350 mJ/cm2 (c)370 mJ/cm2 (d)390 mJ/cm2 (e)410 mJ/cm 2 

(f)430 mJ/cm2 
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(a) 

 

(b) 

 

(c) 

 

(d) 

 

(e) 

 

(f) 
 

4.34 1500Å NILC-ELA 3D (a)330 
mJ/cm2 (b)350 mJ/cm2 (c)370 mJ/cm2 (d)390 mJ/cm2 (e)410 mJ/cm 2 

(f)430 mJ/cm2 
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4.35 1500Å NILC-ELA poly-Si  
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4.3.3 TFT  

 
     4.36 4.37 NILC-ELA 1000Å TFT mobility  subthresho ld 
slop 300mJ/cm2 mobility subthreshold 
slope

300mJ/cm2~320 mJ/cm 2 320 
mJ/cm 2 4.36 mobility

mobility 4.36
340 mJ/cm 2 mobility  

 
    1000Å NILC-ELA

300mJ/cm 2 mobility 200 cm2/V.s Id-Vg 3.37
4.5 (Vth) Vds=0.1V (W/L)×10-8A

gate voltage mobility Vds=0.1V
Gm= Ids/ Vgs mobility =300 cm2/V.s
Ion/Ioff =3.3×107 TFT  

      
    4-6 4-7 500Å 1500Å NILC-ELA TFT

290mJ/cm 2(500Å  NILC-ELA ) 410 mJ/cm 2 1500Å NILC-ELA
 mobility

 (scattering 
center) TFT 1500Å

NILC-ELA TFT Ion/Ioff subthresho ld slop NILC-ELA

1500Å NILC-ELA
TFT  

 
  500Å NILC-ELA TFT Vth 250mJ/cm2

traps turn on 500Å (window)
1000Å NILC TFT  
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4.36 1000Å NILC-ELA TFT mobility  

 
 

 
 

4.37   subthreshold slope  

 
 



 119 

 
 

4.38  - Id-Vg  (300mJ/cm2) 

 
 
 
 
 
 
 
 

4.5 300mJ/cm2 NILC-ELA TFT  

 

W/L=10/10 �m Vth 
(V) 

�FE 

(cm 2/V.s) 
S.S 

(V/dec) 
Ion/Ioff 

(Ioff,min) 
300mJ/cm2 -1.5 301 0.377 3.3×107 
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4-6 500Å NILC-ELA TFT  

 

W/L=10/10 �m Vth 
(V) 

�FE 

(cm 2/V.s) 
S.S 

(V/dec) 
Ion/Ioff 

(Ioff,min) 
230 mJ/cm2 0.4 133.69 0.152 5.1×106 

250 mJ/cm2 2.7 116.3 0.275 1.9×106 

270 mJ/cm2 3.6 128.18 0.39 1.5×106 

290 mJ/cm2 5.4 48.14 0.415 9.7×106 

310 mJ/cm2 5.4 10.4 0.415 1.9×106 

330 mJ/cm2 3.6 11.9 0.3 1.9×106 
 
 
 
 
 

4-7 1500Å NILC-ELA TFT  

 

W/L=10/10 �m Vth 
(V) 

�FE 

(cm 2/V.s) 
S.S 

(V/dec) 
Ion/Ioff 

(Ioff,min) 
330 mJ/cm2 -2.5 151 0.503 9.1×103 

350 mJ/cm2 -2.4 252 0.62 3.7×104 

370 mJ/cm2 -2.4 181 0.429 1.8×104 

390 mJ/cm2 4.1 117.4 0.677 1.7×105 

410 mJ/cm2 3.6 82 0.7 7.5×104 

430 mJ/cm2 5.5 50.17 0.676 6.3×105 
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4.4  

      
  (A)

(B) NILC 500Å
200mJ/cm 2 NILC-ELA

NILC  

         
  230 mJ/cm 2

a-Si/poly-Si 1
geometrical coalescence regime (2)

230mJ/cm 2 and 265mJ/cm2

600nm 295 mJ/cm 2  
NILC

isotropic  

    

     NILC 1000Å 1500Å 500Å
1000Å NILC-ELA

300mJ/cm2 300mJ/cm 2 Mobility
subthreshold slop mobility 301cm 2/V.s Ion/Ioff=3.3×107  


