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Epitaxial Growth of CoSis Layer on (100)5Si Substrate using
CoN; Interlayer deposited by Reactive Sputtering

Seung Ryul Lee, Sun Il Kim and Byung Tae Ahn'
Department of Materials Science and Engineering, Korea Advanced Institute of Science and Technology

(200851 11 1790 o0, 200547 129 1390 & F4=dul o-o)

Abstract A novel method was proposed to grow an epitaxial CoSi; on (100)Si substrate. A CoNx interlayer
was deposited by reactive sputtering of Co in an Ar+N; flow. From the Ti/Co/ColNx/Si structure, a uniform and
thin CoSi, laver was epitaxially grown on (100)Si by annealing above 700PC. Two amorphous layvers were found
at the ColNx/Si interface, where the top layer has a silicon nitride (Si-N) bonding state with some Co content
and the bottom layer has a Co-Si intermixing state. The SiNx amorphous layer seems to play a critical role
of suppressing the diffusion of Co into Si substrate for the direct formation of epitaxial CoSi..

Keywords  Epitaxial CoSi;, Reactive Sputtering, CoNx interlayer, SiNx interface layer.
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Fig. 1. XRD patterns of the Co and ColN; layers deposited
with various N, ratios in Ar+N, gas. (4 Co,N, ¥: Co,N, H
: hep Co)

A ZEHE CoNx WIS CoN ] 312 R YA
32 o]Es ColN AHE Co A Alole] HUB A
?](interstitial site)sl] No] 2]&15H foe Codt HUdl F
F8} foabst AR (CoNe| Hpa=-=3.586 A, fec
Cos] Hapiba-=3.544 AVE /PARE feo Cost FA1EL
X2 12 AR A 25.0%5 N, 3% 2ote)
o] FEkE AlHe Al CoN Ae] w3 peak E 1. t}h ut
& Ed ;11(2 theta) Hieka #2820 3 o]5El] _;ﬂ}_i
o] vheldan, <)L CoN 4b2] HYF A2lF A
ot SUE e fs] 12 I b 0 s
dAs] 30l 7918 AOE oAtk Bragee] 912 ¥
_,:1 . Mg] o]--a},rz'{ c'>_}: 0.08 A(NZ%)ﬂ .'Z-“_!_K}. ,_ﬁ;ﬂo] ,‘»;;

spIslE-E AR o /lo 28] N, A ]/T 33.3%
2 g CoN % 4- CoN Aol EATE 2 4 2k
AN, Sk Bkl 50.0%e) FAGA Fad
CoNx HHete] sld dllel 2 hep CoN 2] gl -L}" U
F B B AHola] g CoNx AlEE Zo|a] whub
el N shgke] sF4 skt g S gluh o] BRE] Ar
3 N2 ESbrkss Balzlelx] ubed svuEnje s &
A9 CoNx WUHE N, #-3lol whel A4 TR A5
g, N, #39E ST E Ne| g rl*ﬂ Ford
CoNx 1,1_? T___'[— . @)E;I 13 J~ A}\ ...__‘;M pl-o},o}, ).,{ Ur_

vhekdl N, F-3u]e] gl A EEE CoNx Wik 9
< Ti2 ZF&5le] TVCoNw/Si =35 24 0},%/{1
Ar 8271904 800°C, 1% 5 7 ‘:’d»*:IL']‘J1 1 X
i 32 el Fig 20 debdiglth 95 Co w} ‘-’-}
i 16.7%2] Ny f-3b) gFrlela] &3k CoNx Wit
BAE ERE]E AR ¥ CoSip(111y:l (22009] 34
peak=] 437l vhehb Cosiy/b Bsiet. ety

c:] =



32 ol -

g
o
(7]
3’ ‘i 50.0 %
> A 33.3%
g 25.0 %
£ -
16.7 %
%
40 45 50 55 60

2 theta

Fig. 2. XRD patterns of the Co and CoN, layers annealed at
900°C for 1 min in Ar ambient.
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Fig. 3. AES depth profile of the as-deposited CoN, ;55 layer on
(100181 substrate.
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Fig. 4. XRD patterns of the CoN, ;55 layer, deposited in 25.0%
N, ratio of Ar+N, gas and annealed at 600, 700, 800 and
900°C for 1min in Ar ambient.
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Fig. 5. XTEM micrographs of the CoNj 155 layer, deposited in
25.0% N, ratio of Ar+N, gas and annealed at (a) 600°C, and
(b} 700°C for 1 min in Ar ambient.
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function of the CoN, s interlayer thickness: (a) Ti/CoN,
(18 nm)/8i, (b) Ti/Co(9 nm)/CoN, (9 nm)Si, (¢) Ti‘Co (13.5
nm)/ColN,(4.5 nm)Si, and (d) Ti/Co(17 nm YCoN,(1 nm)/Si

Si(100) == ng

Fig. 7. TEM micrograph and SADP along the <011> zone
axis of the Ti/Co(17 nm)/ColN,(1 nm)/Si structure annealed at
800°C for 1min in Ar ambient.
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Fig. 10. AES depth profile of the sample after etching the
CoN, 155 layer on (100)Si substrate.
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