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= £ Bl A A Sii-xGex(X=0, 0.14, 0.34, 053)&Z4tte] AANAES X-ray diffractometry
(XRD) ¢} & 2728 0] 7 (transmission electron microscopy, TEM) & o] &3td Z A&} vjA & u}
e o A3l (thermal oxide, Si0;) o] & A Si 7199 ¢ MBE(Molecular Beam Epitaxy) & o] &3}
300Cel X Fastdom 7 Ge 24 A Fste AHES 500C~625CoM dxa)3 obe XRDS
o] &8t AASE & AASHFE whto] 2499 (texture) 3 B AV £33 TEME A3ty
EAMeg dtte) v T2E BAMEAc. XRD #4239 wtehli o] Geftakel E71E AAbe) s
AHATE A FeA7e AoZ vt ®BY AFRF 2T (11)SAH9E Jehdle Si
Wby @ SilxGex S GINSARHE 7Ae AL dkon oy v AA Si wuly
Sii-xGex Wtre] AA 7] fol A Ao)7t UL-g GAlFTh. TEM @@ox, #4543 Siwate 7z
F3tF 23 Yol B¥ ol A4 (dendrite) FENE FH3lnm A ov AP YR w48 ol ) A
45 B2 dHYFE A8y, AHHY AFo] o5 AFTS Wi SHdHoz HAYL U
F Uk "Wl SipaGey ol AP AZFYE Y] 2o 77te 53 H (equiaxed) A4S 3}
W AGEU Ry AFEEE g 2Rk 53] SiolM Ryd AP waH e FE A g
o} oolite] Ao A WA A SiixGex FFutvte] AAYste Geol ¥TFHA FL £43 Si9 twin-
assisted growth moded| | Ge &9 Z7lol wte} WaA o]l ¢l¥ random growth mode2 A7) o7k
gdx A8x& 4

Abstract  The solid phase crystallization behavior of undoped amorphous Si;-xGex (X =0 to 0.53) alloy
films was studied by X-ray diffractometry(XRD) and transmission electron microscopy(TEM). The
films were deposited on thermally oxidized 5” (100) Si wafer by MBE(Molecular Beam Epitaxy) at 300
C and annealed in the temperature range of 500°C ~625C. From XRD results, it was found that the
thermal budget for full crystallization of the film is significantly reduced as the Ge concentration in the
film is increased. In addition, the results also shows that pure amorphous Si film crystallizes with a
strong (111) texture while the Si;_xGex alloy film crystallzes with a (311) texture suggesting that the solid
phase crystallization mechanism is changed by the incorporation of Ge. TEM analysis of the crystallized film
show that the grain morphology of the pure Si is an elliptical and/or a dendrite shape with high density of
crystalline defects in the grains while that of the Siy«Geys alloy is more or less equiaxed shape with much
lower density of defects. From these results, we conclude that the crystallization mechanism changes from

twin-assisted growth mode to random growth mode as the Ge cocentration is increased.
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Fig. 1. Rutherford backscattering spectra of as-de-
posited (a) a—Sio seGeo 14y (b) a—Sig eeGeo 34y (C) a-Si
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Fig. 2. X-ray diffraction patterns of the Si,_xGex films annealed at 600°C as a function of annealing time :

(a) X=0, (b) X=0.14, (c) X=0.34, and (d) X=0.53.
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Fig. 3. X-ray diffraction patterns of the Si,_xGex films annealed at 550°C as a function of annealing time :
(a) X=0, (b) X=0.14, (c) X=0.34, and (d) X=0.53.
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