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Advanced Crystallization of Sputtered Si Films for Syster1 on Panel technology

In this work, novel processes to realize advanced poly-Si TFTs and Si thin film photo-sensors
for new generation displays as well as for photovoltaic devices for “he futuristic System on panel
(SoP). Si thin films were deposited by radio frequency (rf) sputtering ind the effect of the depesition
parameters of rf power, pressure and gas species {Ar or Ne) on properties of the Si film were
investigated. The precursor a-8i film deposited on high-temperature durable glass (Jade®) was
crystallized by uvsing a two-steps rapid thermal annealing (RTA) riethed to obtain fine grained
poly-8i suitable for active matrix organic light emitting diode displa's (AM OLED). Owing to the
thermally durabie glass, a poly-Si films of uniform grains of average grain size of 30 nm with &
smooth surface could be obtained after annealing at 750%C. The internal stress in the Si on Jade glass
was 100 ‘ﬁrnes lower than that observed in the Si {ilm deposited an conventional glass. A morce
controllable and uniform Jaser crystallization method -Blue multi-las:t dicdes aunealing (BLDA) -
was also introduced and studied intensively for the crystallization of sputtered Si thin films
deposited on low cost glass and on plastic substrates. On the glass substrate, the results of
spectroscopic ellipsometry (S.E.) show that Si films ranging from 0.2 to 1 um can be successfully
crystallized by BLDA using continucus wave mode (CW) at laser povser around 4 W. The grain size
increased with increasing Jaser power while the crystal orientation can be controlled by the laser
power or the scanning speed. The results by atomic ferce microscopy (AFM) and of x-ray diffraction
(XRDD) of thinner film (< 0.2 pim) show poly-8i of smoothness and of determined crystal orientation
plane promising for high performance TFTs, while BLDA for thicker Si films (~ t um), poly-Si of
columnar structure faverable to-both photo-sensors and hhomvoltai: devices is obtained. Lateral
large grains on the surface and fine grains columnar structure in the underlying layer are shown by
cross-section transmission electron microscopy (x-TEM). The photoc snductivity is also observed in
the poly-Si films and the photosensitivity can be multiplied by 6 times after an additional
hydrogenation. Furthermore, conspicuous crystallinity in 50 nm-thick Si films on polyimide (P)
substrates was confirmed by Raman spectroscopy. By using ATLAS devices simulator photo
electrical performance was evaluated and new structure lateral photcdiodes is proposed for higher
conversion and quanium efficiency integrated poly-Si photadicde.

High performance pely-8i TETs and thin film photoveltaic devises for next generation system

SoP can be expected.

Mugiraneza Biregeya Jean de Dieu
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