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ron spectroscopy(AES) %! cross-sectional transmission electron microscopy(XTEM)S- o] &-3}o] F-
A 3keiet. SifCo/GaAs# 2] #Hwuk-2-o) 4 Cot 380T Oﬂfﬂ GaAs 7] 2 Si¢} u-g-3led CoyGaAss}
Co.SiAts 3 Aeladnt 420C ol 4] dxe] & CoExd ¥ "HJrJ?JOIﬂ A= Si/CoSi/CoGa
(CoAs)/Co,GaAs/GaAso. 2 #olE e} 460C 74A] & r_% 22 A& uhe-S doy)d CoGast
CoAse] Hal=l"A CoSizh A#stddar, 600C °¥|/‘1 CoxGaAsv#] #-al% 7 CoSiddo] *d%sled
GaAsst Alw-g FAskalrk CoSigl GaAsAbele] Alw-& 700C 2] -27hx] absielen olelgh A
Hukg A3k A Abel] elato] F3k Si-Co-Ga-As 4904 Al R2YE olsl” 4 sich.

Abstract — Interfacial reactions of Si/Co films on(001) oriented GaAs substrate, in the temperature
range 300~700T for 30 min, have been investigated using glancing angle X-ray Diffraction(GXRD),
Auger electron spectroscopy(AES), and cross-sectional transmission electron microscopy(XTEM).
Cobalt starts to react with GaAs and Si at 380C by formation of Co,GaAs, and Co,Si phases,
respectively. At 420, the entire layer of Co is consumed, and the layer structure is observed
with the sequence Si/CoSi/CoGa(CoAs)/Co,GaAs/GaAs. In the subsequent reaction, CoSi grows
at the expense of the decompositions of CoGa and CoAs at 460C . In addition, ternary phase is
also decomposed and only CoSi phase is remained upon GaAs surface at 600C . The interface
between CoSi and GaAs is stable up to 700C . The results of interfacial reactions can be understood
from the calculated Si-Co-Ga-As quaternary phase diagram.
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Fig. 1. GXRD patterns of Si(12008)/Co(5004) thin fi-
Ims on SiQ,/(001)Si substrates:
(a) as-deposited (b) 340C, 30 min (c) 380C, 30
min (d) 420C, 30 min
(e) 460C, 30 min (f) 500C, 30 min (g) 600T,
30 min (h) 700C, 30 min
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Fig. 2. As deposited state of Si(12004)/Co(5004) on
(001) GaAs substrates:
(a) GXRD patterns (b) AES depth profile

Fig. 3. Cross-sectional TEM micrograph for as-deposi-
ted Si/Co/GaAs sample

mub-gol gk GXRDZA4l Fig 1238 Si/Co/
GaAsAARRE] A S 77t Co,GaAset Co,
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Fig. 4. GXRD patterns and AES depth profile:
(a) GXRD patterns after annealing at 340C and
380T, 30 min
(b) AES depth profile after annealing at 380C,
30 min
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Fig. 5. GXRD patterns and AES depth profile after an-
nealing at 420C, 30 min
(a) GXRD patterns (b) AES depth profile
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Fig. 6. (a) The bright field XTEM image, (b) EDS spe-
ctra from CoSi layer, (¢) EDS spectra from in-
termixed CoGa and CoAs phases, and (d) EDS
spectra from ternary phase for 420C annealed
Si/Co/GaAs specimen.

473k CoAsite]l A F7hA w¥el 2fste] 7}
2-& gelatedch. GXRD % AES depth profile
BE §3a AYAel 272E A5t XTEM
A& sfgen o AaE Fig 6@el et
=) 5-9) XTEMZ 4] Fig. 33 vlaeste], =l 43

Lo

& Siol ul ojefEL GaAs?|HUE o 7 AN
Awukgo] ozte] YAE AR Sizt GaAsE Abelel
Azo g A5 ols-g aateh A whgo s
o} JYAE g galstuxl, TEMo| #4#x EDSE

4g AlAste] Fig 6(b)-(d)ell 2 AaHE vpepl ek
EDS®4 Z3}, GaAs7)# vlE $]ol] 4% A& Co,
Ga % As A 948 w5 ¥gshe Ao]il Si vkE
o] PAE A2 Sizh CoR o]Foizl Abolm,
H23 4} 7hg-dlv Cot Gal & o] Fofxl A Bl vjeke)
Cost Ase g o}zl Ao] &S #Hskch
Fig. 6(b)oll A, Sis# Co peak®]o] Ga peake] viehit
718 EDSEHA spotz7|7h whHAblel]  pehd
CoSizRr} #HA CoGa(CoAs)Zell ZH| A= o]&
oA 71&% Gaol &7 vebdr] witolet Aztch
ole} 7+e XTEM % EDSZ 519} Fig. 5¢] GXRD, AES
depth profile 2% wjalsled, 420C, 30% A F
B 2 Fxe Si/CoSi(CoSi)/CoGa(CoAs)/Co,
GaAs/GaAs o2 Fersich

o] Aol ] A& 420C Ay F2o FT22 Cof
GaAsuhe] Amubgol] tigh A7) 4[13,16] 420C
Az 5] F7P2E vwshed, Si/Co/GaAsH ol 4+
CoGartite] $-418HAl A3 CoAsi-2 mlEkite]
FE39e B Co/GaAsHelx vehd CoGa%t
CoAs?] 7342l vepda] dud&s dodeh ole
Si/Co/GaAsA @l A1+ Co/GaAsH|™d —‘3} opje} Si/
CoAl el e kg0l #gxle] Cott 2¥|LEE, Cop
GaAs7} A" Foll= A7 Cool F77F gkot
CoGa/CoAs®] SA3-e]7} ootz Ealn CoGast
CoAs7} 4104 & && o1Fl7] wWiejea it
ey, w3l CoGaol $-48kA AA =T CoAse v
giabe] AAE ¢ale Gaol w7t Ase] FHAls
Bl =Zv) wjfolel 7RItk &, Gael WA Co
GaAsZ& %ﬂrﬁ}@ Coote) Hb§-2.2 CoGas XA
A|7]52 CoZg 4m| 4714, Ase] Co.GaAsES 53t
3} C()v’;oi g21eled e olu] CoGa % CoSigl
Ao g g y-8-2] Covt AmlElorna Fe Cost
uk-g-alo] vjgke] CoAsut-s AAA714] wch

CoZxo] 2% AlebA CoSi(Co,Si)2t CoGa(CoAs)Hl
W] FAE o) o] A& 3kt 460~700
C7hA) Aol ewg 27HA)20 5 GXRDI-A ko] 1
A2 Fig 7el Llrl"]r‘tﬂ‘i’dq 460’C dxje] %9
GXRDAHAZHE] CoSits 5 AHbA i CoSivkel

Journal of the Korean Vacuum Society Vol. 4, No. 1, 1995



56 #34 - A3hd -
A CoSi @ CoGaAs

z

o)

P

g

.-‘é‘

<

=

2

o

c

a aN
(@
FEIMAMA: - IMALAMMY - MALMAMS:MALMAN  MMAMMSA MALMAY

26 Scan
Fig. 7. GXRD patterns after annealing at (a) 460, 30
min (b) 500C, 30 min (c) 600C, 30 min (d)
700C, 30 min
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Fig. 8. AES depth profile after annealing at (a) 460C,
30 min (b) 600T, 30 min
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