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Field emission type Auger Electron Spectrometer (FE-AES) can provide the micro area analysis of the several
10nm, by developing Auger Electron Spectroscopy (AES) equipped with an electron gun of thermal field emis-
sion source (TFE). The conventional features of AES are sensitive to surface layer and possible for in depth
analysis. Moreover, FE-AES can perform the micro area analysis and the chemical state analysis by using the
high energy resolution energy analyzer. In this review, the new application data of Auger chemical state analysis

are reported.
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B DA — ¥ = /WL E (AES: Auger Electron Spec-
trometer) CiX, BhEIROEFHE L L CEER b
T 44—V RT3 v a (TFE)RAZFHAT2Z & T
R 1 B — AV IME S 4V72 FE A — 3 = 4347
HEEFE-AES)NFEH SN TWD. iz kv pE
i, MBI 2 IS LA RIBE S, T34 2D
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(AP N R IR D Sy N B E N D -8, FE-BiwE
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U TCILFE-AESIZ L D0 K 0 EHM 72 Hik e L
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BRI A — Y 2 EF OB S 3 nm
EEL, BRBINETRAE LA — Y =& Hi3ate
PHBH SN TICHEBNIZTEET S, 20710
YA AR X B A JE D B OAF HAERR O BRI
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Fig. 1 Cu-LMM AES spectra from various Cu oxide

Table 1 AES and XPS Chemical shift from various Cu oxide
compound

AES XPS
Cu—L3MysMy 5 AE Cu2p;,; AE
(KEJeV (to Cu) |(B.E)ev |(to Cu)
Cu 914.2 932.8
CuO 912.6 1.6 933.6 0.8
Cu,0 911.8 24 934.9 2.1
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Fig. 2 Ti-LMM AES spectra from Ti compound

Table 2 AES and XPS Chemical shift from Ti compound

AES XPS
Ti-LgM,,M,5 |AE Ti2ps, |AE
(K.EDeV. (to Ti) [(BE)ev |[(to Ti)

Ti 414.7 453.9

TiC 4132] 15| 4546 0.7

TiN 4128 19| 4557 1.8

Ti0, 408.9 5.8 458.7 48
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Table 1 (%, B&{LEAD AES 7 I /Lo 7 hDOET,
XPS O/ X v 7 R IEKRHI R, 2 ORERO
kol bR 2 7 R EILXPS LKV AES
BDRESHBEINDTD, AES DILFARESHT A X
DAEZNTHD. 723, Table D AES IFEZZUENT FLUE,
XPS L7 = VR NEMIEEDOMEEZ VTV D, [FEEIC
F 2 AEEWIZHOWT, Fig. 21F X AbEHD
F == A7 hL%E, Table 2 12F &% AbEWMD
FIDNYT FERT. AT RLOTBR ML
fEA RIS L CREM R E{bZ R L TN 5D,
TiN DA77 F L TiE383 VAL D TILM, M, IZN-
KLL =7 W™ FH LTV 5D.
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(A)SEM image on Cu plate with chloride treatment
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(B) Cu-LMM AES spectra at matrix(M point) and particle(P point)
in Fig.3(A) after chloride treatment, and Cu plate(Substrate) before
treatment

Fig. 3 AES analysis for chloride Cu plate

(A) CuAES image

(B) CuCI AES image

(C)Ratio image of CuCl/Cu

Fig. 4 Cu chemical state images from Cu and CuCl, and ratio image

Fig. 4 O)ZRT. ZOHEBEN G, RFEH57 128 pm
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FE- A — Y = IC KA RS FRmoiris, Kot
MO E LTCESFAINTWS. Kiidd R
DA F BRI K0 i % & O RS i
SHRPE T RN F—F— = 27 FLHIEIC &
LRSS AL AR RE AT S AT REIZ 7 > T & 72[4].
M T CTIX, BT HREBHICEIVAICTFYy—Y
Ty LT RHEICH10e VEREDOED Ar T A 4>
ERE LT, BEHBEBMONRNT LV AEESOZ LT
A=z AT FORENRITOND. &5
BYEDOEWEEITIX, ZEE A 4 BEE SR

FHERNEZ A EDEToONToZ ick v, 1
KX VR BITON TS, Hakkik o
% %12 Ti(60 nm)/Si0,(100 nm)/Si D2 & I 4 = == % /L
X—MRED T T 7 A ¥ THIE L7 S M3 HT
% Fig. 5 12~7.

Fig. 5(A)IET KL —43REE 0.05% O & 43 iR he
F =T 2 AT fE— RCTHIE SN2 TOE
T A ARY R VERT. TiSIO, DSEIZ T, Si, O
DA — = AT MVITAEFEREAREEDEIZ X
B IV T B EPARICEEZTX 5. Fig 5(B)iX
=TT 4T 4TI KDERBELE% DT
TAT BT 7 AT, TYSIO, DFUEIZ TIO, & SindT
HLTWAZ ENbd., $72bbZ0RETIX
SiO, MR SN TSINFEL, Tildmiksh TS
ZEMbns. O LI bR A RESATICIE
TRV X — S REE 0.05% F2E O & = R VX — 3 fiFRE
WCEDHENREHTH S.
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(A)AIl AES spectra of Ti, O and Si obtained during depth profiling

Ti(60nm)/Si0 (100nm)/Si-substrate sample
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(B) Depth profile after curve fitting calculation

Fig. 5 AES depth analysis of Ti/SiO,/Si with high Energy resolution

L [Wire]
i 10kV,10nAM5(dE/E=0.5%)

Intensity

1 1 1 1 1 1 1 1 1 1 1
100 200 300 400 500 600 700 800 900 1000 1100 1200
KE.(eV)

Fig. 6 AES spectrum from steel tire code with energy resolution
(AE/E=0.5%)
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BRAMRDEZEEST LA HD. Ry EEEZD A
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B A X TLERIREZCTHHE - FIBEL =% O HR
HHDOA—2 = 5 21T > 72[5]. KB L 7% O
BMOFEIZIT—H T LNEET D0, TH(ERE)
NRZDEF A=Y 2 A7 MV ERIET S Z
EMMTE D, OWTEORELIC T ABRFET HH
T, T =TT NAELIN, KEA 42K
T HHMBEOHRICIDTF =TT v T OEE
A< LTHIETE 5. Fig. 6 I RV X—03F
HE(AE/E=0.5%) CHIE L 7= &BE DA — Y = AT
M&ERd. AF—)La— R EDCu-Zn A v FITE
FNDCul ZnmEH S, FRFIZIAIZEENT
WA SHBHEND. 5L, IS OO
WERTT D7D Em TR X —SfREEZIET D
S TA =Y 2w E Frab R ES i 217 - 72,
WH AWV BN D = R X — 3 fiERE(AE/E=0.5%) T D
F = 2 TIECu & Zn D —I7 N T a— K& 7
D, E— I BRARKEOWMMRE— 7 BRI D
YT ISR TE RV, BT RV X — iR RE
(AE/E=0.05%) CHIET D &, (LS IRREIC L D A
X7 MVOELPHERTE D, @RV X— 0k
HE(AE/E=0.05%) & i~ /=7 7 A7 a7 7 A )L3H C
1%, Cu & Zn 2O\ T O+ IRAE) & R bk
L7277 A NVEELRIENTESD. Cu, ZnD
0, S & DILFREGRESHTDOGE, A7 FLD
HRYDORELZIT T, WMIEAXTZ FADb O]
TE 2T TIRITIZ 5 T, D728, Cu, CuO,
Cu,0 & Zn DFFHERY M LB LT CuS, ZnO, ZnS
DWNHAEHER R N (T 7 APNERF O FE[ AT
kL) (Fig. 7, & O'Fig. )& W —7 74 v «
T EFM U v — 7 S BERLER(FE A R N 3R
B &2ATV, 2RSSO T 7 AT a7 7 A v
% Fig. 9127~k 9. Cu & CuS KU Zn & ZnO DALFhE
HAREOSEEN TE, ERBRIFE/AIRET 7 X
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Fig.9 Depth profile of steel tire code after curve fitting calculation
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