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Local strain in Ge epitaxial thin films selectively-grown in small area
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The X-ray microdiffraction study revealed annealing-induced change in local strain and structure of Ge
microcrystals epitaxially grown on Si (001) using the undulator beamline (BL13XU) in SPring-8. The
annealing process induced crystallinity improvement, strain relaxation, and Si-Ge mixing. For Ge microcrystals,
the strain relaxation effect became milder compared with large Ge films.
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Fig.1 Reciprocal lattice maps around 113 diffraction
spots of pu-Ge annealed at 500 (a) and 850°C(b) and
Ge films annealed at 850°C (c).

W R OHEIE X, Fig.1 (a), (b). (c)DJIE
TREWVEERLEZ, ZOZEND, BIET =—1
B ZATHZ LT MM EN e ES DT LN D
Do £ & OB O 1 R — V(LB LB
% Fig2 \TRT, ZORERIT, 7T=— LALH
ZhidZ&T, Ge JBOEZME Si & Ge DIFY
VIPMEETHIEEIRLTWD, £72. Fig.2(b)
DG RN, Ge BEEENOI /A XL
WA LT 5282k, EdD7=—nickdE
R EN AR DL DD D, 2D Ge EH
A ZRAFE I, ORI EE S Z R e s =R ot

~D Ge B IRZE AT K L 7= B 4% Fgg A o 28
BIZH R T LM TED, 207 YA X
i il D B AR FNI AR TRV TXHRE~ A7
PFriELZHOWT XL TRl RE Lo TR

(a)
= 555
E 550} _Ausi
= 5451 Sii.Gey -7
=1 - -
05'40_ x:ng,’,
g 935 L glos,
E 530 G
< 525- ¢
— || ®550°C p-Ge
3 5.20 « 850°C p-Ge
2 5.15[ #850°C Gefim | ;
e X Pseudomorphic Ge
2 2.50 2.55 2.60 2.65

Reciprocal lattice Qqq(1/nm)

(b)
550°C 850°C 850°C
U —Ge U1 —Ge Ge film
<110> 85% 90% 91%
<001> 85% 89% 92%

Fig.2 (a)l13 diffraction spot positions in reciprocal

space. (b)Strain relaxation at each direction.
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