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Abstract: For the application of photo-detector as active layer, we have studied how to deposit SiGe thin
film using an independent Si target and Ge target, respectively. Both targets were synthesized by purity
of 99.999%. Plasma generators were generated by radio frequency (rf, 13.56 MHz) and direct current (dc)
power. When Ge and Si targets were sputtered by dc and rf power, respectively, we could observe the
growth of highly crystalline Ge thin film at the temperature of 400C from the result of raman
spectroscopy and X-ray diffraction method. However, SiGe thin film did not deposit above method.
Inversely, we changed target position like that Ge and Si targets were sputtered by rf and dc power,
respectively. Although Ge crystalline growth without Si target sputtering deteriorated considerably, the
growth of SiGe thin film was observed with increase of Si dc power. SiGe thin film was evaluated as

microcrystalline phase which included (111) and (220) plane by X-ray diffraction method.
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Fig. 1.

system (a) rf power on Si target and dc power on Ge

Schematic diagram of dual target sputtering

target, (b) dc power on Si target and dc power on Ge

target.
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Fig. 2. Raman spectra of thin film deposited by set I as
a function of substrate temperature. A, B, C, D, E
indicates Ge-Ge, single crystalline Ge, Si-Ge, Si-Si, and

single crystalline Si, respectively.
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Fig. 3. X-ray diffraction pattern of thin film deposited

by set I condition as a function of substrate temperature.
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Fig. 4. Electrical resistivity and thickness of thin film

deposited by set I condition as a function of substrate

temperature.
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Fig. 5. Raman spectra of thin film deposited by set II as
a function of dc power. A, B, and C, indicate single

crystalline Ge, Si—-Ge, and Si-Si respectively.

= Ao 2 o] Si-Ge ZATo
2—4 raman 239} A X3+
I 4= 7192 %

gt FgAdve|th FulE AlEE 25 150 nm A=
= FAZE FAd3A nAH}PY S 4-point probeZ
o] gate] M AFS FAATE 7H2ETF A 2ol A
& HAZo] 100 ohm—cm ©]/de =& S HIS
t 400C el A HlA o] 0.1 oh T43] "ol
S #HET F AU o= Ge Wiro] 54 WA
(metalic semiconductor)2] E"é < YEen o=
0114«1 raman¥ X-ray 3|d4 Ay}l A= Ao

2 9444 Ged 1Hd SHAS Yehue d71H
4o % Atndn

a9 5% Ge #Yre] AAAol Am W HIAF
#ZS 2ad 719 229 40CE 7% =285 1A
stal Sie] #F¥ SiGe9 w8 S 95t set 1T

o] =79l rf powerdl= Ge targets $ XA
powerdll = Si targetS YA AFh dc powe
off ME¥E 75 W7HA] F7FA1 7| WA raman &
Wsls A2t} de power’t 0 W 3¢ 4]

A4 Ge vtalo Al VEFYE raman shift 300 cm ol
A =L peako] IEEFAoHW 25 WA E FA3 4
7 #ZAED T 28y 50 WHE Z2AHE Si-Ge 2
o oA Y= 390 cm ' FE L peako]
Uelbr] Al#ste] 75 WolldE gkt o2 Ge 5%

7F =2 JH9 Si-Gedta o4 4 A+ raman ¥
A3

H_

|-~
R
a
e

ot

Jp

R
M o =

ff

F el BEEAT. Ge Hl Felo] gl Si
of S 28" 59 AAZFE shiftdo] =

s+ [14] —’F Ql%tﬂ dc power’} 50 W o]
A % olslR o 75 WelAE F
A 57 sked 55%94 Si¢} FEE IS F 91‘213}.
o] ¥ 3 raman EFEA 0] set 19] 29} set 19 A
FH7F Qs PFEEHE olfE Si targetd} Ge target
o] dc9 rf powerel] 9J&iA] A2 th2A AHE =
w Ge targete] #8to] Si targetell W]S}e] ZFal dc
power’} A&o] & Ge targetol] QA7lEE A =
HE H = 9219 yield7F w9 A2 2 set 19] ZA9)
e Geo wtdto] =2 A A set I ZHAAE
Ge targeto] rf powere] “ZEo] A Si targeto]
dc powerd] dAHo glormE Ged yield7} EE
o] Si-Gee] ZAAutto] AAE ZoZ Atz Ty E
g 29 5(de A9k Bol 91AE ®wW °F{ke] shift7h
HAS S S 3T F A= o] AL Ge basedl A
Si9] <ol F7ietAA WA s PAF TF stressZEHE
Z1lecta AlgEt =3 Oy 5(d)e Cel A
233 shoulder’t WAslE Aoz Hol v AZAAY
Si-Si A ®Egh YERaL 15l #HEEQlTh



A7 A A &

AB cD

y © ) de=T5W
o on Si target

[c] de=50W
on Si target

:
%

' .{b] dc=25W
. ‘on Si target

| (a) dc=0 W
© ‘on Si target

Normalized Raman Intensity (A.U.)

26 28

40 42 44 46 48 50
20 (degrees)
A B C D
Angle(®) 273 276 453 459
Phase/pl Ge SiGe Ge SiGe
asepiane -y (111) (220) (220)
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point refer under table.
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