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   (Pd)  

 

 

2.1  

 
LCD

600

 ( 1<cm2 /V.s)[46]
LCD

40~150 cm2/Vs[47]

IC  

 

 
[47]-[49]: PECVD ECRCVD

250 ~300

10~40 cm2 /Vs (Liquid 

Phase Crystallization): 
[50]-[57] (Excimer Laser Annealing ELA)

(Metal-Induced Crystallization MIC)

(Metal-Induced Lateral Crystallization MILC): 600

24 (Solid Phase 
Crystallization SPC) (Ni Pd Al Au

Ag) [58]-[62]

200~300 cm2/Vs ( 0.2mm×300mm)
LCD

LCD

SPC MIC MILC

ELA MIC MILC
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 MIC
(spin coating)

[67]-[68] LCD

Ni Pd
[58],[59] MIC

[63]

[64]- [66]  

 
 

PVD

600

MIC

TFT
TFT

 

 

 

2.2  

 

 (Ni)

0.04

(Pd)

Lee [17] 1995

Pd
[18]

Pd2Si Pd2Si 53 Si Pd2Si

Pd2Si

Pd2Si
Si
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Lee Pd2Si 300Å Pd2Si
Pd2Si 2.1 Pd2Si Si

1.9% <110> Si 3.84Å Pd2Si

c-Si (cohere) 200Å ~3.8Å/1.9%

Si c-Si Pd2Si Pd2Si 2.1(b) Pd
Pd2Si

Pd 2.2 TEM 550  

1

90o  
 

 

 

 

 

2.1 a. Pd2Si (peeled off) Pd2Si  
b. Pd2Si   [18] 
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2.2 TEM 550  1hr  

 

 

 
 

2.3  

 
 

LCD

PH
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2.4  

2.4.1  

2.4.1.1  

p-type (100) wafer 5000Å

LPCVD 1000Å a-Si

2.1 pre-pattern sample

2.2  
 

2000ml 1g PdCl2 100ml HCl( PdCl2) 

PdCl2 DI water 100ppm 1000ppm 5000ppm

10000ppm Hot plate
80 Pd 2.3 HF dip native 

oxide 10min DI water

550 18

(x-ray)  
 

 

 

2.1  
 

 

 

 

 
 

 

Materials 
Temperature 

( ) 
Pressure 
(mtorr) 

Flow rate 
(sccm) 

SiH4 550 100 40 
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2.2  

 

    2.4.4.2  

 p-type (100) wafer 5000Å wet oxide

LPCVD 300 500
1000Å a-Si  

 

2000ml 1g PdCl2 100ml HCl( PdCl2) 

PdCl2 1000ml DI water
Hot plate 80 HF dip native oxide

10min DI water

550 18 secco etching

OM  
 

 
 

2.3 Pd  

Flow rate 
(sccm) 

  
RF power 

(Watt) 
 

Pressure 
(mtorr) 

SF6 O2 

Parameters 100 20 20 4 
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2.4.2  

2.4.2.1 RTA ---  

( Pd 1000ppm)

RTA 400~700 15
HNO3:HCl:H2O=1:3:4 Pd ( 40min)

550 18

post-RTA 800 75 SEM

X-ray 2.3  
 

 

2.4.2.2  

 

    ( Pd 750ppm)
200 30 min HNO3:HCl:H2O=1:3:4

Pd 40min 550 18

SEM X-ray  

 
 

 

 

2.3  
 

 
Annealing condition 

Pre-Annealing Post-Annealing(PA) 

 

Post-RTA 

1  550 ,18h  

2 400 ~700 ,15S(RTA) 550 ,18h  

3 200 ,30min 550 ,18h 800 ,75S 
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2.4.3 TFT  

2.4.3.1  

1. (mask1) 

2. poly-RIE  
3. 10min . 

4. 600 24  

5. Pd  

6. PECVD 1000Å oxide gate oxide 
( 2.4 PECVD ) 

7. LPCVD 2000Å a-Si gate 

8. gate(mask2) 

9. RIE gate BOE gate oxide  

10. :PH3 :30kev  :5×1015 

11. activation: 850 30  

12. PECVD passivation oxide 5000Å 

13. (contact hole) (mask3) 

14. BOE  
15. thermal coater 5000Å Al  

16. source  drain Gate (mask4) 

17. Al source  drain gate Al  

18. Al sintering :400 30min 
19.  

20. plasma passivation  

2.4.3.2  SPC  

    SPC  
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2.4  

 
 

 

 

 

 

 

 

2.5  

2.5.1  

2.5.1.1  

   (Pd) Pd

2.4 (a)~(c) Pd cluster x-ray

2.5
1000ppm sample 111 peak

100ppm Pd2Si

10000ppm sample Pd2Si

peak
shift Pd2Si  

 

 

 

 

 

 Pressure Power Temperature 
Flow 

rate(sccm) 

O2 TEOS 
parameters 300 mtorr 200 W 300  

400 10 
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(a) 

 

(b) 

 

(c) 

 

2.4 (a)~(c) Pd cluster 1000ppm

5000ppm 10000ppm 
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2.5 Pd x-ray  

 

2.5.1.2   

 

[71]

Pd2Si Pd2Si

Pd2Si

Pd2Si

300Å Pd2Si Secco 
etching 2.6(a) 500Å

sample 2.6(b)

1000Å sample 2.6(c) OM

 
 

 

Pd

Pd
1000ppm 1000Å  
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(a) 

 

(b) 

 

(c) 

 

2.6 Pd (a)300Å (b)500Å(c)1000Å 
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2.5.2  

     

     0.1g/l 100ml/l HCl 1000Å a-Si

10 SEM Pd cluster 2.7 Pd 
cluster a-Si Pd 70nm

3×108/cm2 x-ray 550

1hr 21hr 2.8 (111) peak high

1hr 550

30min 2.9

1�m 0.15�m

15 x-ray
Pd 2.10 x-ray

TEM 2.11  

 

 

 

 

2.7 Pd SEM  
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2.8  x-ray  

 

 

 

 

2.9 550 30 Pd SEM  
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2.10 Pd  

 

2.11 211 011

Chao [72] Pd

Pd
<211>

011 1999 Lee [18]

(sputter) Pd  Pd

<111> <211> Pd
[18] <111> Pd2Si Si

Pd2Si [18],[73] Lee Si

Pd2Si <211>  

 

Pd2Si silicide
( 2.12)

Pd Pd2Si

Pd Ni NiSi2 {111} Pd

<111> <211> <011>
2.5  
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2.11 Pd TEM  

 

 

 

 

 2.12 silicide Pd  
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2.5 Pd  Chao[72]
<211> <011> Lee[18] <111> <211>

Lee Pd a-Si

Pd MIC [18]

Pd Pd
Pd MILC MIC

<211> <011>  

 

2.5  Pd  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Lee et al.[71] Chao et al.[18] This study 

Pd deposition method PVD EPD* EPD* 

Primary grain direction <111> <211> <211> 

Branch grain direction <211> <011> <011> 

*EPD:electroless plating deposition 
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2.5.3 Pd2Si  

Pd2Si Pd2Si

Secco-etching Pd2Si
 

 

550 Pd2Si 2.13

RTA Secco-etching Pd2Si RTA
Pd2Si

2.14 RTA 2.15(a)~(d)

RTA Pd2Si RTA
Pd2Si Pd2Si  

 

 

 
 

 

 
2.13 550  18 SEM ( Secco etching) 
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2.14  RTA  

 

 

 

 
(a) 

 
(b) 

 
(c) 

 
(d) 

 

2.15 RTA (a) 400 15s (b) 500 15s (c) 600 15s

(d)700 15s 550  18 SEM (

Secco etching) 
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800 75 post-RTA

2.16 SEM

post-RTA pre-annealing RTA

Pd2Si post-RTA Pd2Si
pre-annealing Pd2Si Pd2Si

Pd2Si

2.17 Pd2Si Pre-RTA Pd Si Pd2Si

post-RTA Pd Pd2Si
2.18  image-pro SEM Pd2Si

etching RTA

post-RTA RTA

Pd2Si  
 

  
(a)400  15s (b)500  15s 

  
(c)600  15s (d)700  15s 

2.16 post-RTA 800  75s SEM secco 

etching  
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2.17 Pre-RTA Pd2Si  
 

 

 
 

2.18 image-pro Pd2Si  
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    2.15 SEM RTA400 15 Pd2Si

RTA 300 ~1200 (300 )

200 30
Pd 550 18 2.19(a)

etching Pd2Si

post-RTA

2.19(b) pos-RTA Pd2Si
post-RTA

Pd2Si  

 

 
 

 

 

 
 

 

 
(a) 

 
(b) 

 

2.19 (a) (200  30min 550  18hr) SEM

secco etching (b) post –RTA SEM

secco etching  
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    X low grazing incidence x-ray diffractometer ( 2.20)
peak high

peak high sample

pos-RTA sample  

 
 

 

 

 
 

 

 

Condition 
Crystallinity 

(a.u) 

A 550  18  165.31 

B 200  30 550   18  187.81 

C 200  30 550   18  
RTA  800  ,75s 

210.47 
 
 

2.20  A 550   18 hrs B 200 ,30 mins 550   18 hrs C
200 ,30 mins 550  18 hrs +RTA 800 ,75s

x-ray  
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2.5.4  

 
2.21 Pd 600 24

850 30 W/L=10/7 2.6

SPC  Subthreshold swing SPC

interface SPC mobility Ion/Ioff SPC

[74] SPC micro twins
Pd micro twins 2.22

Pd micro twins Pd

SPC

Pd2Si Pd Pd2Si
 

 

 

 

 

2.21  600  24 850 30 TFT
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2.6 TFT SPCTFT  

W/L=10/7 
EPIC-TFT 

(SPC parameters) 
SPC-TFT 

S 2.55 2.51 
�Fe 6.90 10.15 

Ion/Ioff  5.27�/38.04p 7.32�/12p 
 

EPIC-TFTs  SPC-TFTs parameters 
Annealing:600 ,24 hours 
Activation:850 ,30 mins 
 

 
 

 

 

2.22  Pd TEM (micro twins) 
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2.5.5  

      

    Pd

550 18 (200  30min) Pd2Si
Pd 550 18

 post-RTA 850  75s

NH3 4

2.23 2.24 2.23 TFT
550 18 2.25

 post-RTA Pd Si Pd2Si 2.26

Pd2Si

2.24

12.88cm2/V.s  

      

 

 

 

 

2.23  
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2.24  

 

 

 

 

2.25  550 18 SEM  
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2.26 post-RTA SEM  

 

 

 

 

2.7 TFT  

W/L=10/10  

S(subthreshold slop) 1.95  V/dec 

�Fe(mobility) 12.88  cm2/V.s 

Ioff(leakage current/channel width) 6.10  pA/�m 
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2.6  

Pd Pd

Si Pd2Si 550

<211> <011>  

 

Pd
Poate et al. [75]Pd

500 (D) 1×10-11cm2/s 1 (Dt) 1/2 1.9um

1000A Pd2Si

Pd2Si

Pd2Si

Pd2Si Pd2Si

RTA Pd2Si 500 15
1200A Pd2Si

Pd2Si

RTA 400 15 Pd2Si 200 30

Pd2Si Pd2Si
Pd2Si

 

 

TFT

(Pd2Si)  

 


