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2201 XL MgKa X , 8 3nm) , XPS 6 nm
18 mA x 14 kV, 5% 10~ "Pa
12 SiO,/ Si
9  Si0,/Si( 100) Table 1 SiO, thicknesses and the ratios of Si( 2p) peak height
(CCOM-K32 APMP QM- PO08) , (Hsio,/ Hsi) of the standard samples
( N PL) ( NM IJ) Measured values of Reference v alues
[110] 31 ) 1 cm, Sample® HSiOZ/ Hsi our lab i international of international
comparison/ nm comparison/nm
13 1 Q0 489 1. 450 1 41
XPS Seah 2 Q0 581 1. 654
s 3 Q711 1. 892 1 84
s 225 3¢ X ( 5~ 6 mm)
4 1 732 3 281 323
’ ’ 5 2 012 3 540
Si(2p) ) 6 2 715 4013 397
6 7 5 864 5538
1 4 Si(2p) 8 13 661 7159 7. 65
Si(2p) Mg Kas. 4 9 14 352 7. 276
, , Shirley [ 2] ( @ Samples 1, 3, 4, 6 and 8 were offered by NPL (UK), and the others by NM IJ
96 4~ 107 3 eV) Si0, H o, (Japan)
H i ( )s R
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Fig 1 Si(2p) spectrum recorded from a SiO./ Si sample, P
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9 ( ( ) Fig 2 Standard curve plotted by our lab’ s measured thickness
(less than 6 nm) in the international comparisons a
(CCOM-K32) ( 1 . . . . L.
gainst Si( 2p) peak height ratio ( fitting by Boltzmann
4 ) (CCOM-K32) XPS
inverse function)
X 1 )
d 6 nm
s d 6 nm ( )
s 2 Boltzmann
Si0, Si

XPS ( 10 nm X cos34 ,
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(Si,05, Si0O  SiLO), Si0,
Si0, s
( HSiOZ) 5 Sioz 5
H s, .2
s Boltzmann

22
Si0,/Si( 100)
Si(2p) .
Ha/Hs (2
i 2 2
Seah s
Seah 5 2%

Table 2 Comparison of the derived oxide thickness of unknown
samples by using the standard curve method and Seali s method

Thickness derived Thickness obtained Relative

Sample H so, /Hsi from the standard from Seah’ s deviation
curve/ nm method/ nm /%
A 6 236 5 688 5 600 L6
B 3 697 4 573 4 557 04
C 3 176 4 295 4 299 -01
D 3 000 4 1% 4 120 138
E 2 81 4 105 4 086 Qs
F 2 688 4 004 3 97 a2
G 2 610 3953 3942 a3
H 2 279 3726 3 698 038
23
, Si0,/ Si(100)
. (
) , (
) Hso, Hsi )
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Abstract A new method of standard curve analysis associated with X ray photoelectron spectroscopy ( XPS) is presented for
measuring the thickness of ultrathin SiO2 layer on Si substrate. In this method, XPS spectra of series SiO2/Si standard samples
with different known thicknesses of silicon oxides are firstly recorded, and then the ratios of Si2p peak heights corresponding to
S5i0; and Si, viz. R= Hso,/Hs;, are calculated. The known thicknesses of silicon oxides are plotted against the peak height ratr
os and an XPS standard curve is derived. Under the same experimental conditions, the samples with unknown thicknesses are
measured by using XPS technique and then their thicknesses can be obtained from the X PS standard curve. T he SiO,/ Si standard
samples were provided by authoritative lab with the advanced analytical equipments and rich experiences, and the oxide thicknes
ses were measured by multiple techniques. T he present results show that the standard curve, plotted in terms of accuracy of the
oxide thickness from the standard samples, can be used for the thickness measurement for ultrathin SiO, on Si, and this method

is valuable in practice owing to the swiftness, convenience and accuracy.
Keywords X ray photoelectron spectroscopy; Silicon oxides; Thickness measurement; Standard curve
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