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TXREF is the analytical method that enables us to measure elemental composition on sample surface in
atmosphere. However it requires the condition that sample surface should be flat; therefore, it is difficult to
measure bulk sample as it 1s. In this paper, Ar glow discharge sputtering was studied for sample preparation of

TXREF analysis. As a result of STM observation, it was found that they had flatness. Moreover, it was con-
firmed that the samples prepared by glow discharge sputtering were suitable for TXRF analysis.
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Fig.2 Inside of glow discharge tube.
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Fig.4 Atypical STM image.(500 nm X 500 nm)

Table 1 A state of thin film is obtained from line profile of STM
images. Ar gas pressure=6Torr

Roughness Standard Deviation
(nm) (nm)
0.5 kV(300 s) 83 34
0.6 kV(200 s) 9.4 4.1
0.7 kV(200 s) 9.6 4.7
0.8 kV(100 s) 10.2 2.4
1.0 kV(100 s) 13.2 2.9
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Fig.5 TXRF spectrum of thin film that is made by sputtering in glow
discharge.(sample: brass, power: 0.8 kV,Ar gas pressure: 6 torr,
discharge time: 100 s)
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Fig.7 Variation of S/B ratio in TXRF measurement for Zn thin films
prepared at different Ar gas pressures.(sample: brass, power: 0.4~1.0
kV, Ar gas pressure: 4~8 torr, discharge time: 100~300 s)

BRI EAHX BPYrDT=DD T 7 — RN 50 2 2 k5 #AFHER

TXRF CHIET 5 &, BBE L7-—R XHEMPEELL T
IO REWI A XPRBRHEIND., LoT, Nv7
TI7 0 ROMENRKREL 72D S/B HEOMEN/NEL
b, UEDZ Xy, RENRERKOEEILE
JEOSKVULE, Ar HAES Torr LA EE WS 727 11—
HESMHEICHB VT TXRE ORBIOER B A RE L W
5.

WIZ Ar T AEZZEL S8 T Cu & Zn OEFERE
EEBEELZE ZAEBIE0S kVLELE, Ar TAES
Torr L EIZBEWTIZIER—DEEA R L7 (Fig. 8).
DED, INDLOEBIZE W TEEFE O
(Cu: Zn= 6: 4) L 1% iFjinA“G?&%Hkigé%wa\
HIEMEBZOND. iz, BEFEICBWTCILE
ﬁﬁﬂ@@Cu@%éWZn@%é;Dk%<&o

—u—0.4kV
—e—0.5kvV
18- /;\\ — < 0.6kV
16 - s —v—0.7kV
- ~ A
P \' D
4“4 e ~ '

Intensity ratio Cu Ko/ Background
)

o

4 5 6 7 8
Pressure of Ar (Torr)

Fig.6 Variation of S/B ratio in TXRF measurement for Cu thin films
prepared at different Ar gas pressures. (sample: brass, power: 0.4~1.0
kV, Ar gas pressure: 4~8 torr, discharge time:100~300 s)
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Fig.8 Aratio of Cu ka and Zn ko for Cu-Zn films prepared at different
Ar gas pressures in TXRF measurement. (sample: brass, power:
0.4~1.0 kV,Ar gas pressure: 4~8 torr,discharge time: 100~300 s)

- 306 -



Journal of Surface Analysis Vol.12 No. 3 (2005) pp. 303 - 307
HH FE M BRHEHRX R DOEDD T — RN K Y DS B EFHER

TWz. X, ZOKESRMET T Cu N&EIRAIIC
ARy B o TINTcleHEBEZILRD.

DFEVRBERMERETTI e —HEA/NNyFY
YLD ER S o EEREHE, TXRF BHIED
RELE LTHohEMz2B L TWD I ERHAL )N
Loz,

4. £& ¥

A EDOMFFE TIE e #5E X o (TXRF) @
TOOREHMER L WS Z L TEDOFREL LT, &
EBRUEEZTCTa—REBEBANRy XV 7LD
Si v=/n— EIZHEBEEMEZITo2. EE N RV
PSR (STM)IC K W ERIS - RE O RT 2 B
L, ViHMZFESR L7z, £/~ TXRFHERBR LD
S/B LA FE{H L, TXRF ®#ELE L THWSLNS M
Brafl Lz, 7 —EORESMIZLD S/
BIZZEL L, RENEHKOGEIXELE0.5 kV LU
E, Ar HAJES Torr UL EIZEBWTS/B LA K&
BLiolz. ZhickvZa—HEA Ny XY v
JICBNTE A2 ORENIE LI ESMTICL - T
ERI S - EREREHE, TXRF ORIERE L LT
BWHTEAZEDRHLNI o2, UEDZ & X
W7 a—REANNY XY I KA TXREICHEL
TREIOERNAIRETH D Z L BHERINT.

2 %E TR

[1] L.G.parrtt, Phys.Rev. 95, 359 (1954).

[2] Y.Yoneda, T.Horiuchi, Rev.Sci.Instrum. 42, 1069
(1971).

[3]1 K. Wagatsuma, “Glow Discharge Optical Emission
Spectrometry” , Edited by Richard Payling, Delwyn
Jones, Arne Bengtson, p.167 (1997), (John Wiley &
Sons Ltd.,New York).

[4] &7 %, in RO ELAREANT, F2 M, RRKRE
HRE , 1987).

[5]1 =R AFIE , in EEOREZE 5 , K, ed. By =
R —3K, pp.225 (FR M E % —, 1997).

[6] K. Tsuji, K. Wagatsuma, K. Hirokawa, T. Yamada, and
T. Utaka, Spectrochim. Acta. PartB 52, 841 (1997).

- 307 -



