24 Vol. 24,Supplement
2003 5 CHINESE JOURNAL OF SEMICONDUCTORS May, 2003
PtSi
1 2 3 2 2 2 2
s 150080)
(2 s 150001)
(3 s 110015)
p-Si (111) 5nm Pt , PtSi s
PtSi s PtSi
PtSi
. PtSi 5 ;
PACC. 6855; 7560; 8115
. TN304. 2 . A : 0253-4177(2003)S0-0074-04
V5-24-C s 1077
~10 *Pa. 5nm Pt
N 150 C 300C 3 350C
/ . (30min).500 C (30min) 600 C (3min),
N > - ; 30min , 3min
> NanoScope I a Scanning Probe
- PtSi/p-Si Microscope (atomic force
> ’ microscopy s AFM)
[1,2]
) H JEM-2010
Psi : 200k V.
[3~6] s
3
PtSi 3.1
’ 1 PtSi
s 300 C
5nm Pt ,500 C 1(a) s
300+cm p Si(11D) ’ '
.1957 s B s
2002-09-16 ,2002-10-28 (©2003



PtSi 75

(root mean square,RMS) 2. 444nm. . . s

1(b) . , .

, . »  RMS .2 D Pt,Si
0. 472nm. , Pt,Si . XPS

, PtSi Pt,
Pt,Si—PtSi+Pt+Si—Si,
Pt,Si , )
160 PtSi Pt,Si Pt
| si

E wo

Fig. 2 HREM image of the interface structure of
multi-layer film and its EDPs

(0. 265 e

1 AFM (a) ; (b)
300 C
Fig. 1 AFM images of the films with the different
substrate temperature (a) 7.:RT;(b) 7.:300C

PtSi/Si : s
s ,RMS
3
’ ’ Fig. 3 HREM image of the interface structure of
RMS } single-layer film and its EDPs
300C,
3(a) ’ ’
3.2
2 3 , 4nm. 3(b) P PtSi
2 A.B C s PtSi ,
, . , XPS XRD sl PtSi[101]
2(a) , //Si[llO]y PtSi N

13nm, 3nm, ’



24

76
3.3 .
PtSi
PtSi
s PtSi
[1]
Pt 300 C
Si y PtS1
[2]
aI)t )
PtSi , ,
. . PtSi ) 3]
, PtSi
’ ’ [4]
, Pt ,
PtSi ) 5]
Pt,Si s ,
Pt , St
) I)t )
X [6]

(D PtSi ,
N PtSi

(2) ,

Gregoratti L ,Gunther S,Kovac J,et al. Reinvestigation of the
Ni/Si interface: spectromicroscopic evidence for multiple
silicide phase. Phys Rev,1998,B57(12):R6799

Lin T L,Park J S,George T.et al. Long-wave-length PtSi
infrared detectors fabricated by incorporating a p* doping
spike grown by molecular beam epitaxy. Appl Phys Lett,
1993,62(25):3318

Horng G J,Chang C Y,Chang T.et al. Microstructure effects
on quantum efficiency in PtSi/p-Si (100) Schottky barrier
detector. Mater Chem Phys,2001,68:17

Kojima D, Makihara K, Shi J, et al. Structure and electrical
property of platinum film biased dc-sputter-deposited on
silicon. Appl Surf Sci,2001,169~170:320

Wang Peilin,Sheng Wenbin, Yang Jingqi.et al. Technological
study on formation and continuity of nanometer-level PtSi

(111) film. Chinese Journal of Semiconductors,1998,19(6):

468 (in Chinese)[ . . .. PtSi/Si
(111 . ,1998,19(6):
168]

Ding Sun’an,Xu Zhenjia. Study of deep level centers at Pt/Si
and  Pt-silicides/Si  interfaces. Chinese  Journal of
Semiconductors,1994,15(3) : 149 (in Chinese) [ .
. Pt / . ,1994,

15(3):149]

Yin Jinghua,Li Meicheng,Cai Wei,et al. Effect of annealing
temperature on the formation of silicides and the surface
morphologies of PtSi films. J Mater Sci Technol, 2001, 17
(1):39

Wang Peilin, Yin Jinghua, Sheng Wenbin, et al. Effect of
deposition and treatment condition on growth of namometer

PtSi heterostructure. J Vac Sci Technol B,2000,18(5):2406



PtSi 77

Surface and Interface Characteristic of Sputtered Nanometer PtSi Film
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Abstract: The 5nm Pt films are deposited on p-Si (111) substrate by magnetron sputtering. After annealing,Pt films turn into
PtSi. The characteristic of surface and interface of PtSi films are studied by AFM and HRTEM. The results show that the
technology conditions influence the interface structure and surface morphology of PtSi films. With an increase of substrate
temperature ,the columnar clusters on the surface become into the flat ones,and multi-layer films to be the single ones. If the
substrate are heated,there are only PtSi phase in the single layer film that is uniform and sound and has a smooth.clear and

coherent interface.
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