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Abstract 

 

In this research, crystallization of a-Si films on glass substrate using Nickel  

disilicide  (NiSi2) induced crystallization technique at low temperature and its 

corresponding lateral crystallization behavior has been studied. Nickel silicide 

layer was deposited on the pre-patterned sample by co-evaporation and sample 

was in the Nickel silicide / a-Si / SiNX / glass sequence. The optimum process 

condition was that distance from sample to crucible in 5cm and the weight ratio 

of Nickel target to Silicon target was in 2:1.After the sample was encapsulated 

and annealed, the lateral crystallization rate was 3.46µm/hrǵ6.58µm/hrǵ

9.07µm/hr at 550ʚǵ560 ʚand 570ʚ respectively. From XRD analyses, the 

poly-Si grains were in the {111}-preferred orientation which was consistent with 

the SEM observations. From Raman spectroscopy, the Nickel disilicide induced 

poly-Si after annealing at 550ʚ for 2 hours and the slight offset of poly-Si 

Raman signals from 520cm
-1
 was arisen from the nano-size crystallite effect. 

From AFM analyses, the Poly-Si crystallite size was 100-200nm depending on 
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the annealing process and the abundant Nickel disilicide acting as more 

nucleation sites caused the small size of Poly-Si crystallite. 
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(ຯᚆ 5 Ϧϩ, Ni:Si=2:1) ǾǾǾǾǾǾǾǾǾǾǾǾǾǾǾǾǾǾǾ52 

კ 4-7 ჴᡍᒧҔϐკਢ  ǾǾǾǾǾǾǾǾǾǾǾǾǾǾǾǾǾǾǾǾǾǾ 53 

კ 4-8 ၂Т࿶ 570ʚଏО 12λਔࡕϐࠠᄊ(a)500 ७(b)800 ७ǾǾǾǾǾǾǾ54 

კ 4-9 ၂Т࿶ 570ʚଏО 10λਔࡕϐࠠᄊ(a)500 ७(b)800 ७ǾǾǾǾǾǾǾ 54 

კ 4-10 ၂Т࿶550ʚଏО12λਔࡕϐࠠᄊ(a)500७(b)800७ ǾǾǾǾǾǾ 55 

კ 4-11 ၂Т࿶550ʚଏО10λਔࡕϐࠠᄊ(a)500७(b)800७ ǾǾǾǾǾǾ 55 
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კ 4-12 όӕଏОྕࡋΠϐୁ่࣬඲ࡋߏჹྕ࡭ਔ໔բკ ǾǾǾǾǾǾǾǾ  

კ 4-13 ln(RateMILC) v.s. 
�

��
 ǾǾǾǾǾǾǾǾǾǾǾǾǾǾǾǾǾǾǾǾǾ  

კ 4-14 ၂Т࿶ 570ʚǵ560ʚǵ550ʚଏОٿλਔ 

ϷѤλਔϐ XRD ϩ݋ ǾǾǾǾǾǾǾǾǾǾǾǾǾǾǾǾǾǾǾǾ  

კ 4-15 ၂Т࿶ 570ʚྕ࡭ 10 λਔϐ SEM კ (a)150 ७(b)1500 ७ ǾǾǾǾ  

კ 4-16 ၂Т࿶ 570ʚଏО 10 λਔ٠ჹόӕՏ࿼ܫεϐ߄य़׎ᇮ 

(a)MIC ୔ୱ(b)MILC ᆶ MIC Ҭࣚ(c)MILC ٿᆄ(d)߻ MILC Ҭࣚ 

(e)ٿ MILC ࣬ௗӝೀ(f)Ο MILC ࣬ௗӝೀ ǾǾǾǾǾǾǾǾǾǾ  

კ 4-17 ҁჴᡍ௢ෳϐεໆ NiSi2Ӹӧޖܭᖓጢϣ೽ޑᘉණҢཀკ 

(a) อਔ໔ଏОࡕǴᗓቫ࣬ᡂϯࣁεໆޑ NiSi2(b) NiSi2໒ۈ 

ӛΠБߚ඲ޖᘉණ٠ᇨว่ޖ඲׎ԋ MIC ୔ୱ(c) NiSi2໒ۈ 

வ MIC ۳ୁӛߚޑ඲ޖᘉණ٠ᇨว่඲׎ԋ MILC ୔ୱ 

(d) NiSi2ᝩុ۳҂่඲ߚޑ඲ޖ୔ୱᘉණ ǾǾǾǾǾǾǾǾǾǾ  

კ 4-18 ၂Тϩձ࿶(a)550ʚ(b)560ʚ(c)570ʚྕ࡭όӕਔ໔ 

ϐ XӀᙅ৔კ  ǾǾǾǾǾǾǾǾǾǾǾǾǾǾǾǾǾǾǾǾǾǾ  

კ 4-19 ၂Т࿶ 570ʚଏО(a)10 λਔ(b)12 λਔϐ SEM ྣТ ǾǾǾǾǾǾ 

კ 4-20 ၂Тϩձ࿶ (a) 550ʚ (b) 560ʚ (c) 570ʚ 

ଏОόӕਔ໔ϐ܎ୗӀ᛼ϩ݋ ǾǾǾǾǾǾǾǾǾǾǾǾǾǾǾ   

კ 4-21 ၂Тϩձ࿶ 550ʚǵ560ʚǵ570ʚଏО 

ϐ܎ୗӀ᛼ᑈϩமࡋჹྕ࡭ਔ໔բკ ǾǾǾǾǾǾǾǾǾǾǾǾ   

კ 4-22 ၂Т࿶ 550ʚଏОٿλਔϐ (a)3D ϩ݋კ (b) ᕵుϩ݋კǾǾǾ   

კ 4-23 ၂Т࿶ 550ʚଏОΖλਔϐ (a)3D ϩ݋კ (b) ᕵుϩ݋კǾǾǾ   

კ 4-24 ၂Т࿶ 550ʚଏОΜΒλਔϐ (a)3D ϩ݋კ (b) ᕵుϩ݋კǾǾǾ 

კ 4-25 ၂Т࿶ 560ʚଏОΒλਔϐ (a)3D ϩ݋კ (b) ᕵుϩ݋კ ǾǾǾ  

კ 4-26 ၂Т࿶ 560ʚଏОΖλਔϐ (a)3D ϩ݋კ (b) ᕵుϩ݋კ ǾǾǾ 

კ 4-27 ၂Т࿶ 560ʚଏОΜΒλਔϐ (a)3D ϩ݋კ (b) ᕵుϩ݋კ ǾǾ  

კ 4-28 ၂Т࿶ 570ʚଏОΒλਔϐ (a)3D ϩ݋კ (b) ᕵుϩ݋კ ǾǾǾ 

კ 4-29 ၂Т࿶ 570ʚଏОΖλਔϐ (a)3D ϩ݋კ (b) ᕵుϩ݋კ ǾǾǾ 

კ 4-30 ၂Т࿶ 570ʚଏОΜΒλਔϐ (a)3D ϩ݋კ (b) ᕵుϩ݋კ ǾǾ  

კ 4-31 ၂Тϐ(a) ඲ಈЁκ (b) ߄य़ಉᕫࡋ 

ӧΟಔόӕྕࡋჹྕ࡭ਔ໔բკǾǾǾǾǾǾǾǾǾǾǾǾǾǾǾ 
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viii 

 

    Ҟᒵ߄Ҟᒵ߄Ҟᒵ߄Ҟᒵ߄

߄ 2-2 ӚᅿߎឦᆶޖϸᔈϐᇨวྕࡋϷჹᔈϐ࣬ ǾǾǾǾǾǾǾǾǾǾǾǾ 

߄ 2-2 ᙻ-ޖϸᔈϐ඲ᡏ่ᄬ ǾǾǾǾǾǾǾǾǾǾǾǾǾǾǾǾǾǾǾǾ  

ᗓቫϐ 4-1 ߄ EDS ϩ݋ (ຯᚆ 25 Ϧϩ, Ni:Si=1:2) ǾǾǾǾǾǾǾǾǾǾ  

ᗓቫϐ 4-2 ߄ EDS ϩ݋ (ຯᚆ 7Ϧϩ, Ni:Si=1:2) ǾǾǾǾǾǾǾǾǾǾ   

ᗓቫϐ 4-3 ߄ EDS ϩ݋ (ຯᚆ 6Ϧϩ, Ni:Si=1:2) ǾǾǾǾǾǾǾǾǾǾ   

ᗓቫϐ 4-4 ߄ EDS ϩ݋ (ຯᚆ 5Ϧϩ, Ni:Si=1:2) ǾǾǾǾǾǾǾǾǾǾ   

ᗓቫϐ 4-5 ߄ EDS ϩ݋ (ຯᚆ 5Ϧϩ, Ni:Si=1:1) ǾǾǾǾǾǾǾǾǾǾ   

ᗓቫϐ 4-6 ߄ EDS ϩ݋ (ຯᚆ 5Ϧϩ, Ni:Si=2:1) ǾǾǾǾǾǾǾǾǾǾ 

 

 

18 

18 

50 

50 

51 

51 

52 

52 


