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Investigation of aluminum-induced crystallization of amorphous silicon and
crystal properties of the silicon film for polycrystalline silicon solar cell
fabrication
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Abstract Polycrystalline silicon {pc-Si) films are fabricated and characterized for application to pc-Si thin film solar cells
as a seed layer. The amorphous silicon films are crystallized by the aluminum-induced layer exchange (ALILE) process
with a structure of glass/AVALOy/a-Si using various thicknesses of ALO, layers. In order to investigate the cffects of the
oxide layer on the crystallization of the amorphous silicon films, such as the crystalline film defects and the crystal grain
size, the ALO, layer thickness are varied from native oxide to 50 nm. As the results, the defects of the poly crystalline
films are increased with the increase of ALO, layer thickness, whereas the grain size and crystallinity are decreased. In this
experiments, obtained the average pc-Si sub-grain size was about 10 pm at relatively thin ALO, layer thickness (< 16 nm).
The preferential orientation of pc-Si sub-grain was <111>.
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Fig. 2. A furnace system with the in-sifu microscope for sample annealing.
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Table 1
Experimental conditions

Nnealing conditions - Heating stage: LinKam, TMS94
- Flow gas: N,, 20 scem

- Pressure: Atmosphere

- Sample size: 10 x 10 mm

-450°C , 500°C , 550°C, 150 min

Fugs A28 (H,PO,+ HNO,+ CH,COOH + distilled
water)2 ©|-83lq 70°C, 387F AASIZ, 484z 2

ZH+ Si island AAE 9138t EAHHF + K,Cr,0,+ H,0)

(b)

(d)

Fig. 3. SEM images (a) before annealing, (b) after annealing for 30 min, (c) after annealing for 50 min, (d) after annealing 150 min
(e) TEM image and Laue pattern of Si grain.
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Fig. 4. OM and SEM images (a), (b) pc-Si film with Si islands after Al etching (d), (e) after

(e)

removal of Si islands by HF etching

and (e) EDS data of Si island.
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Fig. 5. XRD data of the pc-Si grain produced by AILE process (a) annealing conditions 450°C, 500°C, 550°C for 150 min with
AL, layer thickness of 16 nm, (b Si111) peak intensity of various ALQ, layer thickness at 550°C for 150 min.
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Fig. 6. SEM images for the various AlO; layer thicknesses (t,,q;). {2) with magnification 1000 x (b) with magnification 10000 x at
the annealing conditions of 550°C and 150 min.
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Fig. 7. EBSD analysis for the Al,O, layer thickness of 16 nm (a) Crystalline orientation map of the grains and inverse pole figure
(001), (b) map of the twins and pole figure (001), (¢) grain size distribution.
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