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Glow~-Discharge Mass Spectrometry (GDMS)
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Metallic and semiconductive materials in the solid state can be analyzed directly to very high sensitivity by glow

discharge mass spectrometry (GDMS). GDMS is also ideal for low costs and short report times in chemical analyses

because of simplicity of operation and ability to conduct simultaneouly qualitative and quantitative analyses of multi-

components. In the present report, analytical results of Si wafer, high purity Ti, NiZn plating film, GaAs thin film and

depth profile of SiO, film on Si wafer are introduced.
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Fig.1 lllustration of the VGI000 high-resclution glow discharge mass spectrometer®
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Table 1 Instrumental specifications

FI Elemental VG9000

Li*~U** (Mass range, 1~280amu.)

0.0 ppb (wt) ~X9% (wt)

s pin  #2~3mm, ‘20mm
« Flat : Max ; 436mm, '25mm

4000 (m/Am ; Fixes slit)
Max : 10000 (m/Am ; Adjustable slit)

Faraday cup (lon current : 1078~ 5 X 10-%A)
Daly-multiplier (Ion current : § X107~ 5 X 107"9A)
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Fig.4 lon yields (detected ion concentration/sample ion concentration) of elements relative to that of iron®
(lon yields are less than an order of magnitude among elements)
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Table 2 Analytical results of Si wafer
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Si wafer <0.0
P doped Si wafer 1.24 1.28 1.21 1.24

Analytical results:measuring area ; 48mm, resolution ; 4000, measur-
ing time ; 90sec(Si wafer), 60sec(p doped Si wafer)
(* 1) Analytical result by ICP-MS : 1.14 X 10*atoms/cc
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Table 3 Analytical results of pure titanium

Analytical condition

Sample shape : Pin
Resolution 1 4000

B 0.006 0.005 Measuring time :

F 0.4 0.08 10min/U, Th

Na 0.05 <0.004 15~30s/Elements except

Mg 0.07 <0.003 for U and Th

Al 1.6 0.68

Si 0.3 0.028

P 0.007 0.01

S 0.02 0.08

Ce 0.16 0.01

K 0.017 <0.003

Ca 0.79 0.51

Sc 0.07 0.043

v 0.16 0.10

Cr 0.38 0.84

Mn 0.19 <0.001

Fe 7.2 0.45

Co 0.003 <0.001

Ni 2.4 0.18

Cu 0.68 0.52

As 1.1 0.017

Zr 0.07 0.06

Nb 2.0 0.35

Rh 0.15 0.08

In 0.046 0.009

Sn 1.0 0.17

Sb 2.8 0.026

w 0.086 <0.001

Th 0.00014 | <0.00003

U 0.00010 | <0.00003

f¥&&RE Vol.48 No.2{1996)./P 101
4

(3) Ni—Zn & EHIENES FamiT

BEMERER & B Ni—Zn H - EHENIE S Faor
DRERZE S FICRT, BN, REMIIENE S
Z, FETH NIEERBESR 6N w2 Lhbiro7z, 2
NoHDEERY, BE7 02BN THETY J ) EN
Hoten, B, Bk L GDMS DFERME 9 ) BIR
IZH BN, ARICERECT— 5 E L2, GDMS
i3, tOSHECH~, BEriEarEETRETH S
D TIEHE,

(4) GaAs¥#EEPn SinEE

SN D GaAsEMmICT 4 RYy P3N/ GaAs
XV VERIZ F—7 L SINEREEREZE 6 RITR
¥, BT 2 um TH 5%, Si DERMEIZ 1 ppm ik L
1.3ppm, 10ppm i2%fL10.3ppm & EAEfE L —F L7-&
PRELNT,

I :Ilif? Good I :Ee.Not acceptable]
E >Zr11 material ‘ A Zrll material
i Interface Interface
100 & 100

E L E L

N I

g I T F

B h=

5 1E g 1k

Q r Q L

g § f

@] o

o 1000
Measuring time (s) Measuring time {s)
FHR Ni—Zn XyFREQOEHHENMT
Fig.5 Depth-profile analysis of Ni-Zn plate layers
30+

]
(2]
L

[N
<
1

—
W
L

2-lgm 2-lgm

1 ppm | 10ppm| GaAs
Si Si 20ppm (wo) Si

—
o
L

% 10.3ppm
PP Preparated values

Analytical result (ppm wt)

(52
1

* 1.3ppm
100 200 80
Discharging time (min)

£6R GaAs EEHRD S| DEE?
Fig.6 Analytical result of Si in thin layer of GaAs?




P102 /REmMLEZEHRTRS JO0—KNEEESM (GDMS)

(5) SIEMED SIOfENT 7270774

Si7 = bz Si0,2100nm 74 Ry » b L-HEED
FIRT7a T 7 ANEE TSRS, GDMS (VGI000)
T3, BERNEEMTRUETRDT7R7a 774V
&0, 0.0xum DESHGIEETERS RUMERSNEER
GHHERECE D, NI —REDEHTH L 2%y
) IPIEEICRELTWAI Lick b, AEL, o
GRS, BB DO TRIEL 2 X b 77 V283
i (R A A1 L R TN A o B I A ) 7
WEAKRE WD, #HI0nm U ToOEE~DBERIZREET
H5b.

100 PR A S I L
= 90 . - si
R 807 +++*H+++“+++*++++++ ERTR L .
70+ SiO,
2 60 Film {100nm;
©
o 507 100nm Si
g 497 Substratum
5 30 o
£ 201 ooooooc’nooooooooooonocoooo o
10 K
0 T T T lc‘nr\mnqnnnr\nnnnct
0 10 20 30 40 50 60

Discharging time (min)

FTR SiO/SioF7x7azrz1I" . .
Fig.7 Depth-profile analyses of SiO, film on Si wafer?
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Precise Analysis of Solid Materials by GDMS (VG9000)






