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Analysis of Ti/ Mo Film by X-ray Photoelectron Spectroscopy
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Abstract : Chemical elements and their dectronic binding energy on surface of Ti film and
bulk are anayzed by X-ray photodectron ectroscopy (XPS) and Ar ™ etching. The results
show that the surface of gpecimensis contaminated by carbon and oxygen. Mo on surface of
Ti film isfrom substrate. The XPS gectraof Ti 2p of the etched gecimens are fitted on.
The results show that Ti chemica stateson surface of Ti film are TiO, with a content of gp-
proaching to 100 % and alittle Ti. Some TiO, will be reduced to low chemical stateswith the
increasng of etching time. The chemicad states of Mo on surface of Ti film are MoO; and
Mo. The content of Mo increases as etching timeincreasng. Chemica state of carbonon the
surface of film is graphite and carbide with binding energy of 288.2 288.9 eV.
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Table 1 Variation of the electronic binding energy with tx
Ey eV t/ min |/ nm
1 Mo 3d 227.8 230.9 232.2 235.3 0 0
228.5 231.5 10 2.2
227.8 231.0 340 75
O 1s 530.3 531.5 532.4 0 0
530.4 531.5 10 2.2
530.6 531.6 340 75
Ti 2p 453.7 458.7 464.5 0 0
458.7 464.5 10 2.2
454.1 458.5 464.2 340 75
C 1s 284.8 0 0
284.8 10 2.2
284.6 340 75
3 Mo 3d 227.6 230.8 0 0
228.2 231.3 30 6.6
228.2 231.4 70 15
(0] 1s 530.1 531.7 0 0
530.4 531.9 30 6.6
530.5 70 15
Ti 2p 454.1 458.4 464.1 0 0
458.8 464.4 30 6.6
458.8 464.4 70 15
C 1s 284.8 288.5 0 0
284.8 288.9 30 6.6
284.8 288.9 70 15
0 o 1s 530.3 531.8 0 0
530.4 531.8 15 3.3
530.4 531.8 30 6.6
Ti 2p 458.6 464.3 0 0
458.8 464.3 15 3.3
458.7 464.2 30 6.6
C 1s 284.8 288.4 0 0
284.8 288.6 15 3.3
284.8 288 .2 30 6.6
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» 40 42.9 246 23.0 9.6
(Ti*7) Ti 0 0 100
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3
i, , 1) co
- 2) i Mo/ Ti
420 4680 4640 4600 4560 3 Ti  TiO2(Ti 2pz2, En =
464.5 eV ; Ti 2py2, En =458.7 V) Ti
(Ep,=453.7 eV) : TiO,

468, 0 464.0 460. 0 456. 0 452.’0

L 1 1 1
472.0  468.0 464.0 460, 0 456.0
E,/eV

p
452.0

3 Ti2p XPS
Fg.3 XPS gectraof Ti 2p and the curvesof fitting
a—-3 b—=3
c—3

30 min;

70 min

(E,=530.1 530.5eV) H,O
531.6 531.7eV) ;

Mo Mo (Mos/,, Ep = 227. 8 eV
Moz 2, Ep, = 230. 9 eV) MoOs (Mos/2 , Ep =

232.2 eV ;Mog 2, E, =235.3 eV) ,

(Ep=

Mo Mo R %
: Mo ;
(Ep=284.6¢V) E,=288.2 288.
9eV
4) TiO, , Ti
100 %; Ti 70 min( 15 nm)
TiOz 40 %, Ti
10%, tk , TiO,
Ti, Ti
[1] : : .-
[J]. ,1995 ,15(3) :152
156.



