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Abstract Epitaxial ultrathin films of CoSi: and double heteroepitaxial structure of Si/CoSi./Si(111) were prepared on
Si(111)-7 % 7 substrate by iz sifu solid- phase epitaxy in a ultrahigh vacuum(UHV). The phase, chemical composition,
crystallinity, and the microsructure of the Si/CoSi./Si(111) interface were investigated by 2-MeV ‘He " ion-
backscattering spectrometry, X-ray diffraction, and high-resolution transmission electron microscopy. The growth
mode of the Co film was the Stransky-Krastanov type with texture when the substrate temperature was room tem-
perature. A-type CoSi. ultrathin film was grown by deposition of about 50A Co on Si(111)-7 x 7 substrate followed by
in sitw annealing at 700°C for 10 min. The matching face relationships were CoSi, [ 1101//Si[110] and CoSi(002)//Si
(002) with no misorientation angle. The A-type CoSi,/Si(111) interface was abrupt and coherent. The best epi-Si/epi
-CoSi(A-type)/Si(111) structure was obtained by deposition of Si film on the CoSi, at 500°C followed by in situ an-
nealing at 700°C for 10 min in UHV.
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Fig. 1. RHEED pattern of the sample taken along the Si[112]
beam direction. (a) 10 ML of Co deposited on Si(111)-7 x 7 sub-
strate at R'T", {b) Co-silicide formed by depositing 70 ML of Co
at RT followed by in-situ annealing at 700 for 10 min, and
(c) after 10 ML of Si deposition at 500°C on the same sample of
Fig. 1 {(b).
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Fig. 2. XRD spectra obtained from the Si/CoSi,/Si(111) samples
prepared by deposition of 30A of Sion CoSi, film at (a) 500°C,
(b) 600°C and (c) 700°C on CoSi; film. CoSi: films were formed
by deposition of 50A of Co on Si(111)-7x 7 surface at RT fol-
lowed by #n-situ annealing at (a) 500°C, (b) 600°C, and (¢) 700
‘C for 10 min, respectively.
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Fig. 3. XRD spectra obtained from the Si/CoSi,/Si(111) samples
prepared by deposition of 30A of Siat (a) 500C and (b) 700°C
on CoSi, film prepared by deposition of 50A Co on the Si(111)-
7x7 surface at RT followed by ix-situ annealing at 700 for
10min.
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Fig. 6. Annealing temperature dependence of Xc. for CoSi,/Si
(111) samples prepared by in-situ annealing the Co(50A)/Si
(111) samples at different temperatures, and for Si/CoSi./Si
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Fig. 7. HRTEM lattice image viewed along the | 110] Si direction for A-type CoSi./Si(111) interface. The sample was prepared by

deposition of 504 Coon Si(111)-

Xeos BhEA vpebyioh Co%l/%l 1118 788 500°C =}
600CE F=& A Si& 30A+% —E;?L g Algel iR xe
= 7bab ~68%9t ~B8% 2 EA =T, 7Y e E
700 CE 523 A Sis 30A & Z2E A8 gt x.
= ~53% 2 EFAE Tl £zt 500C ] A5 9
A2 A= Co-Arteln H9fol Sig FuahA] e 7
I ye7b B1EEA Yehd 7le HAd% Co-AelAbe]s 4
o] AR E EAsks A4S olujsha, 600°C e T00°C
2 A3k 282 A% CoSiy/Sitlll) FX $lo &2
¥ Sie] A Aol AW o2 WBECh CoSi/Si(111)
FZol| 4] Siol HEh yoE AR 2xol TAGle] ~22%
Qo) §ig 2% ARoNME xo7b A7 ~34%. ~32
% 232 ~26% 2 vEbddet ol9} el xu7t F7hE A
T Zz% S wrabe) AH Aol HAEH, 600°C B} 700
CE Ax2]® A8 9] yo7) v 2L CoSiyute] AAA
o] ojF:al= 7o @ A7hHc) Saitoh £'0& 4k o x el
A] gl o)stod CoSi:(830A)/Si(111) F%
ol 4 SiE Zzgh 1000“ci Axe)she] Si(
CoS1:(830A) /Si( lll) TEE
22l §i 2o] ol d =S Hokony, yo= oF 300
7} §32, Co 9#b7 239 S| FuiE-2 #abE ok 7
bulk W32 SArRe EAlatodt), o) Fe) Avksl ulinstod
2o Co/Si(l1l) AZ 700CE d=g & 7|58 500
°CE %Xlﬂ‘l‘ﬂ Si% %*H‘i% wf kAol epi-Si/epi-

e

p

N

9ol A&
130A)/
AT F o] FrolH &

1%1 7e 81(111
Az Zag & 700CE 108
[110] wh3kolj4] T2 HRTE
ol 4] 7] Sio} (111) W3
w7 Agl= 3.11A o3, Si(002) Wk oF 50° 2] 7+& o)
27 9l 7o & Bol CoSi, A4¢ (111 me& Fqlx
oy, Aldel 4= facetting A} nisorientation zH& 2t
2ol A-type CoS 7| zededo o
AR PN 2 TR AAEAEE o 7 Ak o] A&
AW "HgAe CoSi,[110)//Si[110]. CoSi.(002)//Si
(002) &) BAE Zeo), o] ATERE Si(l1D)-7TX7 7]

J

rf

in situ Adxe|gk A BE
9] Az}pAbolt, o} ZAxpAt

J

Jio s ol Fi Aol

SEERE L i» biol

7~ 7surface at RT followed by ix-sifu annealing at 700°C for 10 min.

welel] CoZ 283 & A-type CoSi,E o= 474
7)ed Zag dHe] 227t ~700CHE & F Unk. 2
& 6ol A vhepyd vl 3ol 600°C ol A=

o], 700CAAE x.uol & 20% E ol TO0C A=
A-typeo CoSiz} Si(111) wHel ofojeia] AxE 71
vteldle) TEM 243 2 dx)gicky M%D}

(1) A7l 3k 7]
o2 B HRTEM ﬁchﬂt} 7)1 Si (111 H]e X

oY 88 23 59

EM alzvi. Bé*é% H# F% c}ﬁﬂ fﬂeH de & Furth
28] Co- AAre]=/Si(111) Almde] H&slx) ¢k 7
& Co-Agrfel= what gwol Si capping F°] THE
W Co dxb7h 2zl 945401 71ilr Si bulk »H—“ri fa“&
o ejgk Zlelet!™. Co-A
Si Fo2 thEd Hef2 %ﬁ}@%}% 25E
o} o] Azbs 500°C B =4 Co-Ae|Abe]=7t
ol deld HAEA e RelErh 2d 9& 29 59
(b) A Fell thak 71 Si[110] WéFe & & HRTEM Az
Aolet. 71 Si ¢lell A" AL CoSi.2 o =2 A%

Co-Silicide

Si(111)

Fig. 8. HRTEM lattice image viewed along the [ 1107 Si direc-
tion for Si/CoSi,/Si(111) sample. The sample was prepared by
deposition of 30A of Siat 500°C on CoSt: film formed by deposi-
tion of 50A of Coon Si(111)-7x 7 surface at RT followed by i
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