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Abstract Characteristics of polycrystalline silicon films crystallized by using furnace annealing (FA), multistep rapid
thermal annealing (MSRTA), and excimer laser annealing (ELA) methods with line shape gaussian distribution have
been investigated. In order to characterize the residual stress in plasma as-deposited and solid phase and liquid phase
recrystallized polycrystalline silicon (poly-Si) on corning 7059 glass, polarized raman spectroscopy were measured at
various annealing methods and substrate temperatures. We observed that the polycrystalline Si films, crystallized by
ELA, have a high crystalline volume fraction, residual stress, and equiaxial crystal growth. On the other hand, silicon
films crystallized by FA and MSRTA have a low compressive stress and dendritic structure, which are due to thermal
relaxation. And these Si films have a broad hump around 480cm™' which indicates the existence of amorphous phase
silicon. The magnitudes of stresses of FA and MSRTA treated samples are 4.07x10° and 4.46x 10° dyne/cm?,
respectively. And the magnitude of stress of ELA treated sample decreases from 1.35x% 10" to 8.58 x 10° dyne/cm?®
with increasing the substrate temperature from room temperature to 400°C.
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Fig. 1. Schemetic diagram of the lens system to produce line
shape beam.

A=A AejE wrete] A HUx (volume fraction)& o}
o] & 4= 9l &,

S=I" /(I +yl'.)

2 AFolAE el RAe) v AT Yte 3%
@ Foll e A, SRAFELA, Aol HIAE of
2 7hA] A e olgshel By LT Huhe A
Heje] 52 AR stresse] Wi, EHAYY] Sz
Avsheteh.

2.4 #

2 Agoide 2 A3s 2448 §2 7] (Corning
7059)3} 300nm FA4 9] Si0,7|#& A5t} Zal=a]
3}3}t F3g sl 432 (SCP-300-5S, Samhan Co.) =
247 A - Azbsted ARS3lg oY HEE-T) -] ofEHE
diffusion pump % rotary pump$} cold trap2 A}-£3}3
Z27)9] xEF& 5x1077 Torro)st 2 slglrt. whabe] A
Z3 3 dAlel 0.5 torr9] k¥ el 4 SiH.o} H.2 &
g ZHzh 5% 1073 4.5x 107" Torr(H./SiH,9] 4]
=92 A )Fod, rf powers= 30mW/cm?, £32%
£ 250CE #F#AFH. 300nmFA 2] SiN 2t i
g H 50nmFA L) w|HA AT g EufRel wye g F
aslgdet. 28l BE AHYE s w2 el
Ax £97] shellA] 420C o 22 3417 AR 27] 44
2]§ AAR Favt AHE] wAY IR S s, e
gl o2 H-917] skl A 600C el A 20417 Az
stdom, ohdA F4dxes 730C o 224 10
A 63 X2 HAIBATY. £ Ao o
£ b=l AH$-E 9]0 (248nm, 20ns)= ¥ 19
= ulo} o] Y7 EFUzot F 2 EURE Ao
1mm(FWHM) X 70mm 7}~ 2 ¥ (Gaussian Profile)
& 712= dxlY 43 (line shape beam)$& ZH= KrF
e ol NE AHgdte] AAHE A FAE o
step2 AH2ELH T, THA A= AFM(atomic force mi-

of

7

)

S Beoaj

r s



@

(e)
(d)
(c)

(b)

(a)

Raman Intensity (arb. units)

400 450 500 550
Wavenumber Shift (cm™)

Fig. 2. Raman spectra of recrystallized poly-Si films for various
annealing methods. (a) furnace annealing, (b) multistep rapid
thermal annealing, (c) excimer laser annealing at energy densi-
ty of 300 mJ/cm® at room temperature, (d) excimer laser an-
nealing at energy density of 300 m]/cm?* at 400°C.
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Fig. 3. Crystalline volume fraction of recrystallized poly-Si
films for various annealing methods.
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Fig. 4. AFM photographs of recrystallized poly-Si films for various annealing methods. (a) furnace annealing, (b) multistep rapid
thermal annealing, (c) excimer laser annealing at energy density of 300 m]/cm? at room temperature, (d) excimer laser annealing at

energy density of 300 mJ/cm? at 400°C.
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Fig. 5. Planar TEM of recrystallized poly-Si films for various
annealing methods (a) furnace annealing, (b) multistep rapid
thermal annealing, (c) excimer laser annealing at energy densi-
ty of 300 mJ]/cm® at 400°C.
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Fig. 6. Stresses of recrystallized poly-Si films for various an-
nealing methods
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