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3.1  

 
    / MIC/MILC SPC

Pd[17],[18] Ni[76]-[78] Al[79]

Au[80] Ni

MIC/MILC NIC/NILC /
NIC/NILC  

 

     Ni Ni NIC

NILC 3.1 NIC
NILC [81]

 

 

3.1.1 Ni  

      

      Ni 1993 Hayzelden[20]
Ni Si NiSi2 NiSi2

NiSi2 8 {111} NiSi2 111} <111>

NiSi2 3.2 NiSi2

[100] [111] [110] [100] [111] NiSi2

[110] NiSi2

3.3 NiSi2 fluorite

c-Si (diamond) ( lattice mismatch) 0.4

NiSi2

70.5o ( 3.4) [110] NiSi2 {111}

70.5o [20]  
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3.1 / (NIC/NILC)  

 
 

 

 

 
 

 

 

 
 

3.2 NiSi2 NiSi2 [100] [110]
[111]  

 

 

 
 

Ni 

NiSi2 
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a  

 

(b) 

 

3.3 (a)Si (b)NiSi2  

 

 
 

 

 

 
 

3.4   Ni ( ) 70.5o 
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3.2  

 

    ELA NILC

FALC[82] imprint [83],[84]

NILC

NILC Ni
[85]-[88]

NiOx  

 

3.3  

  

3.5 , :  

1. NILC  
1.1 a-Si  

1.2 oxide/Si  

2. , NiOx  

3.Ni/a-Si Ni NiOx  
 

:  

3.3.1    

(100) , H2/O2

1050 5000Å 

(LPCVD) a-Si  

3.3.2 (Ni NiO)  

 
    DC Ni

2×10-6torr Ni 10nm ,NiO DC 

NiOx 10nm lift off Ni

3.6
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3.3.3   

Ni NiOx , N2 O2 
3.1 Ni

N2 O2 Ni-N Ni-O NiOx

N2 O2 NiO-N NiO-O  

3.3.4        

1. (OM) :  

 
OM image pro

 

 

2. SEM  
 

SEM SEM

Secco [88] Secco a-Si poly-Si

a-Si poly-Si silicide poly-Si  
 

3. (TEM) : 

 

TEM  
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3.5   
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3.6  NILC  
 

 

3.1  
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 Ni-N Ni-O NiO-N NiO-O 

Deposition 

metal 
Ni Ni NiO NiO 

Annealing 

ambient 
Nitrogen Oxygen Nitrogen Oxygen 
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3.4  

3.7 Ni NiO OM

Ni NiO
Ni NiO 3.8 Ni NiO

SEM 550  12 Secco 

solution[89]  3.8 SEM 

NILC TEM
3.9 50nm  

 

 

 

  
3.7  (a)Ni (b)NiO 500 12 OM  

 

 

 

  

3.8  Ni NiO NILC SEM  
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3.9 NILC  TEM  
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3.4.1  NILC  

3.10 Ni NiO  550
N2 O2 N O NILC 3.10

NiO N2 O2

4�m/hr 3.10 NiO Ni

NiO  NiO Ni
TEM  

  

TEM Si 2nm

(a)a-Si (b) oxide/a-Si
NILC

2nm  
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(a) 

 
(b) 

3.10  Ni NiO a
(b) 550  
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3.4.1.1 a-Si NILC  

 

    a-Si NILC 2002 Ma [85] 3.11

550 24 a-Si 100nm 30nm
Ni NiSi2 trap

 trap

[90] 3.12 NILC TEM

3.13 a-Si a-Si
NiSi2 trap

 2nm a-Si

 

 

 
3.11 a-Si MILC (550 24hr) [85] 

 

 

 
3.12  NILC TEM [90] 
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3.13  NILC  
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3.4.1.2 oxide/a-Si  

Jin [20]  oxide/a-Si

NILC 100nm a-Si

(LTO) a-Si 100nm 3.14
550  70 3.15

Ni

2nm

 NILC  
 

 

3.14 NILC  

 

 

 
 

3.15  MILC oxide

[91] 
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3.4.2  Ni NILC  

     Ni
3.16  3.17 500 600 Ni NiO

500 3.16 NiO

25 500 NiO

500 NiO Ni
3 3.6

3.17 550 600 Ni NiO

Ni NiO 550 4�m/hr 600

600 SPC
SPC Ni  

 

 

 

 
3.16  Ni  NiO (

:500 ) 
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3.17  Ni  NiO (

:600 ) 
 

      

    3.10 3.16 3.17 NiO Ni

550  Ni NiO N2

4�m/hr NiO 4

incubation period Ni  Ni

 
  

     Ni Ni Si NiSi2 NiSi2
NiSi2 NiO Si Ni

Si NiO
Ni  

       

     NiO

NiO Si  
 

)()(2)()( 22 ssss NiSiOSiNiO +=+  

 
       Gibbs

G0  

)(2)(2)( sgs SiOOSi →+ [92] 
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SiO2 : 

TGSiO 175000,9070
2

+−=∆   joules 

)()(2)( 22 sgs NiOONi =+  

TGNiO 1722000,4710 +−=∆    joules 

Gibbs : 

)()(2)()( 22 ssss NiSiOSiNiO +=+  

TGGG NiOSiO 3900,435000
2

+−=∆−∆=∆   joule 

at  550  

431,4330
5500 −=∆

C
G    joules 

 
GO NiO Ni NiO

Ni 4 Ni

Si NiSi2  

 
4 NiO Ni NILC

5Å Ni Si [49] SiO2 NiSi2
 

 
3.18 NiO 550 169

72 3.9�m/hr 72

3.19

550 12 24 NiO SEM
Secco etching NILC 12

SPC 24 SPC 3.20 SPC

NILC NiSi2 NiSi2 SPC

Ni SPC NILC NILC Ni
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3.18 NiO 550 NILC  

 
 

 

 
(a) 

 
(b) 

 

 

3.19 NiO 550 (a)12 (b)24 SPC SEM
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3.20  SPC NILC  
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3.3 Ni/a-Si (native oxide)  

 

    3.21 NiO (native 
oxide) HF:H2O=1:100

NiO 550

3.22

6.1
3.23

a-Si/NiO NiO a-Si

Ni a-Si NiSi2 6.1

NILC
a-Si/NiO

4�m/hr 2.36�m/hr 6.1  

 

 
 

 

 
 

3.21 NILC  
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3.22 NILC  

 

 

 

 
3.23  
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3.4  

 
    O2 N2 Ni NiO NILC NiO

 

     

    500 NiO
Ni 3 550 600 Ni NiO

 

 

Ni NILC
4 Ni NiO Ni

Si NiSi2  

 

3.9�m/hr
2.2�m/hr

6.1hr NiO/a-Si

Ni a-Si Ni a-Si

NiO Si Ni Ni Si NiSi2

 

 


