(= ¥] #3483 R
Korean Journal of Materials Research
Vol. 6, No. 4 (1996)

7) A A Damage &4 3 Fabel] ojdl 4243 @ v)$is)
A Bt mA AR AF

I I R
Alg et FaANE A mFts

Behavior of Solid Phase Crystallizations in Mechanical Damage Induced
Hydrogenated and Non-Hydrogenated Amorphous Silicon Thin Films

Hyung-Taek Kim and Young—Kwan Kim
Department of Materials Science and Engineering College of Engineering

University of Inchon

= B oga AgEwgde nAAs S i vial apete] Sawy], 248 Yw, B9
AR G433} oz =is 9 dAy &4 4%e X4 34, EDAX, Raman £33 B2 zx} st¢
o} A &(580°C) g7 coming A&l 7] barium(Ba), aluminum(Al) A& = g4k 9l A

dxel A7t 3 galel] 7lal & Botd At B B shodoh FEs1AlEa Mo $4s AR
4] hard damage 7|AA A3 xAIZL dejxl 2 FdAY FAHIF 548 XA A9 (111) W
A s H3E @A g o addded, ol B3 and g a4 A A A4 4AE=
Hegs oAdd Azl "2 e G4 b BedFr} Soft damage, bare 43 e 4
stuto] A3t vAA Ao Exf 9t SHEo] HES UASA F AR AW SAHLE o
AsEiglon), A5 Aaelo] o3 M W w2(R75T) @A7H308) AAgE= gl Heoh Aug
8 uleas 4o Ase AbHe Ae]e Raman 2AHAE B4 =gy, A5 Ayt
2HE Y AREA B w5ad ke dA4sEHd AAGle] F4H HEY AAYSAHALR HE
gk, AFM EwsAe 3a1Y sland AHEA S HoFga THAANAEE 58 Ao dasgrt

Abstract Effects of hydrogenation, mechanical damage, and annealing of amorphous silicon(a-5i) films
on solid phase crystallization(SPC) were investigated using X-ray diffraction, energy dispersive spec-
troscopy, and Raman spectroscopy. In corning samples, the out—diffusion of Ba and Al components from
corning substrate was observed at 280°C annealing. Threshold annealing time of out—diffusion was re-
garded and low degree of crystallinity resulting from the out-diffusion was also observed. A high degree
of crystallinity was obtained through the wet-blasting induced mechanical damage on hydrogenated a-Si
films on quartz. From the X-ray diffraction of (111) orientation, it was observed that the film with
harder mechanical damage more easily crystallized. For improvement of electrical properties of polycrys-
talline film, generation of nucleation site, nucleation and growth rate in SPC could be controllable
through the pretreated mechanical activations on a-Si films. Chemically deposited hydrogenated—silicon
films showed the higher degree of crystallinity than that of non-hydrogenated sputtering films. Film
growth characteristic and hydrogenation by deposition method of a-Si films exhibited substantial effects
on SPC. Insignificant effect of activation treatments of sputtered films on SPC was observed.
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Table 1. Low pressure chemical vapor deposition parameters

Deposition Parameters

Variables and Values

Source Gas diluted Si;Hs(disilane)
Pressure 0.25Torr
Temperature 485°C
Thickness 3000 A
Substrate 5" quartz, corning 7059(300 x 300 x 1.1mm)
Reactor horizontal

Heating Element

induction heating

Table 2. Sputtering deposition parameters

Deposition Parameters

Variables and Values

RF Power 300W
Pressure SmTorr
Temperature 350°C
Ar Flow 15scem
Thickness 30004
Substrate 5" quartz, corning 7059(300 % 300 x 1.1mm)

Heating Element

halogen radiation heating
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Table 3. Film crystallizations with degree of mechanical activations and solid phase annealing

conditions
Annealing | Annealing Bare ‘ Hard \ Soft ! . \ Ambient
Temp. Time CVD Dar:naged Damaged | Sputtering ! Gas
\ | oo | e e
ﬁ"’Sohd 875C | 24hr @ ° ° Ar
Phase 3 hr o o [ (3N,
i , l 1 hr ® [ ] o purity)
Crystalliza l 30min PY ° °
“tion 580C  lhr | @ e | e
(SPC) ‘ " 30min o L ®
Rapid | 875C | 30 min ° e o -
Thermal
Process |
_®RIRY | ] . I R o

Bare CVD : CVD a-Si sample without wet-blasting
Hard Damaged CVD : CVD a-Si sample with hard wet-blasting
Soft Damaged CVD : CVD a-Si sample with soft wet-blasting
Sputtering : sputtered a-Si sample

@ . fabricated film sample
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Fig. 1. XRD Pattern and EDAX characteristic of
post-annealed Si film on corning (580°C, 5hrs)
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Fig. 2. XRD patterns of hard damaged CVD films
on quartz with annealing conditions
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Fig. 3. XRD patterns of CVD films with degree of
mechanical damages : (a) 875°C, 30min. (b) 580,
lhr
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SPC Annealing (875°C 24 Hr)
Hard Damaged CVD Si on quartz
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Fig. 5. Raman spectrum characteristics of hard dam-
age CVD films on quartz with annealing conditions
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Fig. 6. Raman spectrum characteristics of CVD
films on quartz with degree of mechanical damage
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(a) sputtering film

(b) CUD film

(¢) hard-damage activated CVD film

Fig. 8. AFM surface morphology images of as grown and mechanical damaged films on quartz . (a) sputiering

film (b) CVD film (¢) hard-damage activated CVD film
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