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There are many problems to be sclved for SIMS analysis. In particular, true identification of

the mass spectrum and accurate mass number tuning for the depth profile measurements of element
concentrations are very important.

The authors have develeped and evaluated two standard mixture samples of the full mass range
spectra. As a result, it was found that the standard mixture samples are practical and useful for
acerate mass identification and can be used as reference samples for fast mass number tuning.
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(a) Relative secondary positive ion yields.
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{b) Mass spectra of compesitional elements
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Tig. 1 Relative secondary positive ion yields by the reference and positive sscondary ion
mass spectra measured by using of the standard mixture sample.

(a) relative secondary negative lon yields.
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Fig. 2 Relative secondary negative ion yields by the reference! and negative secondary ion
mass spectra measured by using the standard mixture sample.
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Table 1 Compositional elements and their particle size of two standard mixture samples.
Sample No. | Elements | Purity (%) | Grain zize (gm) | Compounding ratio (wt%)
Standard mixture 1 Si >09.0 <10 3.4
sample for 2 Ti 99. 9 <10 8.6
secondary 3 Ge 99, 99 10 7.8
positive ion 4 Mo >899 3 16. 1
detection 5 Sn 99.9 10 10.8
3] Sm 99,9 840 111
7 W 99,9 8 28.6
8 Pb 98.9 <10 16. 6
Standard mixture 1 A% 99 74 10.3
sample for 2 Ge 99. 99 10 9.0
secondary 3 Cd 99,9 10 14.7
negative jon 4 CeOs 99, 9 10 11.8
detection 5 Os 99.9 10 38.0
¢ Bi 99, 9 <10 16.5
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Fig. 3 Process for manufacturing of the stan-
dard mixture samples.
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Fig. 4 Surface roughness of the standard
mixture sample for negative ion detection
measured by a surface profile measuring
instrument.
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(a) Standard mixture sample for
positive lon detection,

Fig. 5 SEM
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(b} Standard mixture sample for
negative ion detection.

images of the surface of the standard mixture samples.
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Table 2 Analytical values of the standard
mixture sample for positive ion detection
measured by ICP technigue,

Table 3 Analytical values of the standerd
mixture sample for negative ion detection
measured by ICP technigue.

Elements éﬁigtical Elements éﬁﬁgtical Elements f}ﬂ?igtical Elements éﬁigtical
Ag Nb Ag Nb
Al Nd | Al Nd
As Ni As Ni
Ay Qs Au Os
B P 1 B P
Ba Pb | 5-20 Ba Pb
Be Pd | Be Pd
Bi Pr | Bi 10-40 Pr
Ca 0.01-0.1 Pt } Ca Pt
Cd Rb Cd 5-20 Rb
Ce Re Ce 0.5-5 Re
Co Rh Co Rh
Cr l Ru Cr Ru
Cs Sh Cs Sh
Cu Se Cu Se
Dy Se Dy Se
Er Si <1 Er Si
Eu Sm 5-20 Eu ) Sin
Fe 0. 005-0. 05 Sn 5-20 Fe Sn
Ga Sr Ga Sr
Gd Ta Gd Ta
Ge 1-10 Th Ge 1-10 Th
Ht Te ‘ Hi Te
Hg Th Heg Th
o Ti 0.5-2 Ho Ti
In Tl ‘ In T1
Ix Tm Ir T
K U i K u
La v La v i 5-20
Li W >5 ii W
Lu 4 Lu ¥ 5
Mg 0. 005-0. 05 Yh Mg Yh
Mn Zn Mn 7n
Mo 5-20 Zr Mo Zr
Na Na

(unit: wt%) (unit : wt%%)

eI LT, S ERDEME L, chbol
BARY Pk, ROZEDNE ST,
a) —RAA VT RZNFE—BEETH, Z47 s
R N EL T € b WS AR A R
b) Fig.6(a) TR L EQEEMOEDOE R 2 <

Zhyh, AERSEHERBED2RA A v OvR Yy
P71 g YEBIUTRF 2 —= 7 R
EUTRIFTE D Eddhhaio,

) Fig. 6(b) iR LA TEOEERHOBOHE 2 <
g FCBOT, 2EEREEChI b -2

[e]

ZRABNT, ERED 5 300 DEEAHE
I b HEA 7 PR E NS, 2O

-3

HEIR LT D, 5, Si Ge, TIO, SmO L@
B PEHERLT LI bbb, Ak



- 362 —

FHEE 112 H6E (1990)

Table 4 Qperational parameters of model IMA-3 SIMS.

Primary ion species

O2* Cs*

Primary ion system

Accelerating voltage

10kV, 15kV

Ion current 500 nA
Beam diameter 300 pme
Mass range 0~300 amu
Scan rate 512 sec
Mass spectrum system Sampling period 50 msec

Detector

Pulse counting method

Polarity of secondary ions

Positive Negative

{a) Secondary positive mass spectra
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Yig. 6 Mass spectra of the standard mixture sample for positive ion detection.
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{a) Secondary positive mass spectra
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Fig. 7 Mass spectra of the standard mixture sample for negative ion detection,
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Table 5 Ratio of peak intensity to depth and relative standard deviation of measured
values of several compositional elements.

Ratio of peak intensity to depth® Standard izlgxdtgz
Element . ) s ) i Average deviation deviation
° vatues (%) (%)
#T 1.33 1,12 1. 40 1.38 1. 49 1.34 9,18
MGe 125 112 138 142 136 131 8.32
%Mo 25, 4 24,7 28.8 31,1 29,2 27.8 8. 92
12050 a1 4 78. 7 87.2 93. 2 89.3 86.0 8.13 7.94
1528m 14. 0 1.4 110 i2.1 10,8 11.9 9. 66
196K 11.1 10.6 12.6 11. 4 9.98 L2 7. 56
208Ph 2.5 2.93 3. 17 2,95 5, 83

* Compositional specific ion intensities normalized with 80 peak,
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Table 6§ Ratio of peak intensity to peints @~ in the same sample and relative standard
deviation of measured values of the several compositional elements.

Ratic of peak intensity to points @~E* Standard Relative
Element Average deviation stanldz.i.rd
a b ¢ d e loee (%) deviation
values 4 (%)
A3 1.80 172 2. 69 2.21 1. 90 2. 06 1.72
MGe | 117 117 113 135 117 120 8. 47
%Mo 24.0 25.5 22.% 28,1 26.5 25.4 il.6
12050 81,4 83.8 97.5 106 91,9 94,3 7. 20 9. 02
525m 11.2 12.1 14, 8 13.0 2.7 12.8 9. 30
19657 10.0 0.7 0.7 10,4 10.8 10.5 2.79
206Ph 2. 96 3. 16 3.76 3.28 3. 06 3.24 8.61

* Compositional specific ion intensities normalized with *8i peak.
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