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Characteristics of metal-induced crystallization (MIC) through
a micron-sized hole in a glass/Al/SiO,/a-Si structure

*Kwang H. Oh, Hyejeong Jeong, Eun-Ok Chi, Ji Chan Kim, **Seongjae Boo

Aluminunrinduced crystallization (AIC) of amorphous silicon (a-Si) is studied with the structure of a glass/Al/SiO»/a-Si, in which
the SiO, layer has micron-sized laser holes in the stack. An oxide layer between aluminum and a-Si thin films plays a
significant role in the metal-induced crystallization (MIC) process determining the properties such as grain size and
preferential orientation. In our case, the crystallization of a-Si is carried out only through the key hole because the SiO,
layer is substantially thick enough to prevent a-Si from contacting aluminum. The crystal growth is successfully realized
toward the only vertical direction, resulting a crystalline silicon grain with a size of 3~4 pm under the hole. Lateral growth
seems to be not occurred. For the AIC experiment, the glass/Al/SiO»/a-Si stacks were prepared where an Al layer was
deposited on glass substrate by DC sputter, SiO, and a-Si films by PECVD method, respectively. Prior to the a-Si deposition,
a 30x30 micron-sized hole array with a diameter of 1~2 um was fabricated utilizing the femtosecond laser pulses to induce
the AIC process through the key holes and the prepared workpieces were annealed in a thermal chamber for 2 hours. After
heat treatment, the surface morphology, grain size, and crystal orientation of the polycrystalline silicon (pc-Si) film were
evaluated by scanning electron microscope, transmission electron microscope, and energy dispersive spectrometer. In
conclusion, we observed that the vertical crystal growth was occurred in the case of the crystallization of a-Si with aluminum
by the MIC process in a small area. The pc-Si grain grew under the key hole up to a size of 3~4 um with the workpiece.
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The Characteristic Refinement of Poly-Si by Uni-directional Solidification with Thermal Gradient
*Eunsu Jang, Joon-Il Yu, Dongho Park, Byungmoon Moon, **Tae U Yu
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Stober process(AEH F74)
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