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Abstract The interfacial reaction between the Co/Nb bilayer and the SiO, substrate in the temperature range of 330-
800°C in a vacuum has been investigated by X-ray photoelectron spectroscopy, glancing angle XRD, Auger Electron
Spectroscopy and Atomic force microscopy. The Co and Nb were actively interdiffused at 600°C, and the layer inver-
sion completed at 700°C. NbO was formed by interfacial reaction between the Nb interlayer and the SiO, substrate,
while Nb,O; was formed on the surface by reaction of Nb with oxygen in the ambients. Free Si atoms obtained by the
reaction between Nb and SiO; formed silicides like CoSi and NbsSi; by reacting with Co and Nb remnants. The sheet
resistance of the Co/Nb bilayer increased substantially after annealing at 800°C, which is due to the agglomeration of

the Co layer to reduce its surface energy
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Table. 1 Sheet resistance of Co/Nb bilayers on Si oxide as a function of annealing temperature(2/1)
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Fig. 1. The XRD spectra of Co/Nb/SiO. sample after rapid
thermal annealing for 30sec

& Bt} 800C AXe F oF AMuf 7l HAFe] A
stoick. ol2ig A&L Tivk Hf 59 WdI345E 37052
2 AR 73§ 500-600T AlelolA] wHAgo] FA3] A&
8t F2A 7k AAFE B AF} 09} v)wd)
A& 9 423 2 2ol ol HAF] W S0
= 77] 4] L5498 AFHe] Fel9} ¥ morpholo-
gy ¥is} £l 715k e A7hg

23 1L o] o]FF AL o] XA dAT df
Yehts Ado] #4E BoF= XRD 2HEgo|t} o
27} Aol ae} SR Fe] u)AA Adefol4 HAE
Co %o| AAAS}=HE AFE & F Ut o]oi4 600l
A9 dxa)F Co Algjale]te}l Nb Alejajol=g Azts
£ 93st Jepgoh, 283 700C FHEHE y-NbOs
59 Nb 439 9z FFEc Wang 5ol =29
Si0; 7} $jo) &g Ti ¢ Nbe] ¥hg furnace an-
nealing & o 2}7] 700°C ¢} 900°C <4 o] F Z A}o]ell
ukg-o] doju}r] Alatstddet o' F, Nb/SiO.9] 34
Edele NbO 59 AtsiEe], 283 Si0, 71979 A"
ol NbSi;®] AzAlol=r}t YA}, 22y} of de
Nb $339 577 9 nm =2 W9 FAHNL, &
7zt dA= w L A7 Fol 25kr] g £ AY
3} vz e 9 AHS HbAlE 2= FollA 2ol7t A
A Ao ¥z

t}29 29 2& DA ©Z Co/Nb/SiO.2] AES
o|RE HiE Yehd Ao F3AF Nb 5743 ol o}
2o 2 Ex s AAd curveE Hol o] F7+E0] Si0,9}9]



958 gxMadYA A8d A 105 (1998)

3 ——b
2 20T ——
£ 70 +
£ -d
£ 60
5
g ol T
h D
(a) g
S 10 3
:
Z 30 {4 ; [
S ol P\
@ ; !
10 [
1/ R ~
YN

(%)

60

Atomic Concentration

100

D)
Atomic Concentration (%)

Sputter Time (min)

Fig. 2. AES depth profiles of the Co(28nm)/Nb(8nm)/Si0, sam-
ples (a) as-deposited, and RT A annealed for 30sec at (b) 600°C,
and (c) 700°C
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Fig. 3. The Nb2p XPS region of Co/Nb/Si0Q; sample after rapid
thermal annealing for 30sec at 600°C ; (a) after 6min Ar* sput-
ter cleaning, and (b) as recieved sample
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Fig. 4. The Si2p XPS region of Co/Nb/SiO. sample after rapid
thermal annealing for 30sec at 600C after 6min Ar* sputter
surface cleaning 0
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Fig. 5. The Co2p XPS region of Co/Ti/SiO. sample after rapid
thermal annealing for 30sec at 600°C ; (a) after 6min Ar* sput-
ter cleaning, and (b) as recieved sample
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Fig. 6. The standard deviation of roughness and surface mor-
phology of Co/Nb/SiO, samples at various annealing tempera-
tures
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