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7.1. AES O TR )V X —fHDOKRIE
AES DIGE1T7 A D3 EREIZ %S L T [Medium
resolution] & [High resolution] D\ N T 417> % BN T 5.

7.1.1. [Medium resolution]

IEJ7 1% 1S017973 THIEIL SN T\ 5.
[Calibration] - [Energy] - [AES] - [Medium resolution]
ZIERT D L, ROBEEPHEND.
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calibration dale| 1SOD 5 8 72 5t 91 & iR ik s

file

year (2014 +-|month |4 1+ day 1 [ open
measurement mode Tﬁ;tﬁ:ﬁ%@?»— #

: FEIAD
@ direct mode

differential mode

FIERR & R17

reference
@ CuandAu

Cu andAl

To calibrate, you have to measure CuMVV, Cu LVV, and AuMNN. If
your spectrometer only scans to 2000eV or if your electron beam
energy is less than 4keV, you should use Cu and Al samples instead of
Cu and Au. Instead of AuMNN, you have to measure AIKLL.

HITEME # 20

@ vacuum level Fermi level
reference measured difference
58

calibration data
ISOD EHE(E

CuM2,3wv
CuL3w
AUMSNG,7NE,7

EFHEINS,

k HAEELAEERD

I —e——-

calipration result
measured energy scaling error (3)

measured zero-offsetvalue, eV (b)

7 — % )3 [direct mode] > [differential mode]>V 3 7L
TS SN ERET S, WIZ, BIECEHR L
B Cu & Au H DL Cu & Al OWT DR A
HOENERET D, BT oL o TR
BIORINN B2 5 DT, 1S017973 22452 L.
I — 7B EHE LT & & o EreiiuE
M7 2V I EENERRET D.
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[open] R & > &7 ) v 7 LCaiAirte l, BEIMIZ
1SO17973 (2 - 7= HFIETE— V(L& P iE L TRt
45, Bl LT CuMVV E— 7 (L ERE %
COMPRO [ T1T 9 FiEZKMIZRT. CuMVV (34
7Ly hE—27 & LTSNS A, 1SO17973 T,
E— I E X7 Ly b E— 7 OITERERR O TR
& LT %, COMPRO “Cld2& O A3 2481 ] i o I 7E
EOMICFTASIND. 7ok, BIEIHE D A7 L
FFEANE L Cmp X —RIXBE L Z 0.1eV LAF
EINTNDDT, ENLSNDART FLT —Z 7%
AN ESD LEESINBEN LD, WL TIRIE A i
52 EITARETH S.

Cu_MVV2366.npl[1]
2.00E+06

AN FETIAT
BExe s L
ROMEE EFHTE
Abhz,
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cls CuMVV®D & — 27 i B
\
\

\
\

| v B R |
[575 WCEsREhA,

1.64E+06 | . . - ;
52.00 54.40 56.80 50.20 6160 64.00

|-zt BET 2 KINETIC ENERGYeV

L

T
“-\sewd peak area
@ CuM23w

CuL3w
AUMSNG,7N6,7

L copy fig. } B

FRENZSHEDOE— I BEDANINKT 5L

FEIERE B & A Hegs DARBE DR EFE RN E RSN D.
BIEfERITAEBMNIC L Ea—X —CiiSn5.
calibration data
@ vacuum level ¢ Fermi level

reference measured difference

CuM2,3W 58 57.6
CuL3w 914 9156
AuM5NG,7N6,7 2011 20102

= FiEEE D2
calibration resulit FIEFER

measured energy scaling error (3)

measured zero-offset value, eV (b)

{The instrument s in calibration.}—‘ﬂ‘

7.1.2. [High resolution]

2 1E 55 151 18017974 THUS{L STV 5
[Calibration] - [Energy] - [AES] - [High resolution] % &
T2 L, ToOHEENEND.
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calibration date file
year 2014 3 month |4 = day 1

samples f.rf—**—*‘ RIEC AV EMORE ‘ save
CuandAl, 5- 10keV =
L t
Cu andAu, 5keV
CuandAu 10keV | IEREOBMBZLET chart
process | D TOKES, —EBLBEORKE
firsttime regular J«/"’ ML o THR Y - #EIRT 5,

relative resolution, % 0.10
VScrolBar T ZFETE 3, |

tolerance limit, eV 020

HIEIC AW D3 EHI AR K- TR 5723, Cu

& Al F7203 Au ZIEINT 5. KIEZ WD TIT ) Iy
([first time]) & —JEHLIE ([regular]) & TIET —
B OEEFIENRRRLDT, ELLNERINT S,
WIZHER LT 5 0 eas OFEIXH 3 fREE A2 FRET 5.
o, COREFEFCTRNX—MOMAELTET D
E ==L E TV 5. COMPRO (21X HELEfE
MWHHLNLDODATTISNTWD N, 2—%F—
VScrollbar T AL HE CTx 5. EIOFRE, [first
time] 2> [regular] 2> DI T 95 &, Wi,
FRIEZ M8 TAT 9 B ([first time]) % 8@ L 72 KEIC
WEE DB D .

DAL, CuMVYV, CuLVV, AuMNN O = fi¥H 0D
vz en e TR ORE L, REHEOE
\ZFEAT 5. 7272 L, [Medium resolution] D54 & [F]
BRI, WIE LA hvopen] R X %7 ) v
7 LT T &, £nEno e —7{7E % 1SO (2
WD LN HECEIVRELT, BERICRIZEEA
T5. TRTOE—IEDOTANPKT L, #
DR EFZHBCIRNZ v H TV v 7T 5.

_19_



Journal of Surface Analysis Vol.21 No.1 (2014) pp.18-24
Z/E—# Common Data Processing System Version 10 D& fH% —(5) ZiE#HIE—

calibration date
year 2014 |&- month 4 |2day |1 [

=

le

samples
Cu andAl, 5 - 10keV
Cu and Au, S5keV

reference peak
CuM2,3wW 62.37
CuL3wW  918.69

@ Cu andAu, 10keV AUMSNG,7TN6,7 2015.79 chart
process o g (L
@ firsttime () regular | BOD - 7 BRAE ‘

relative resolution, %  0.10

1% 4>

tolerance limit, eV  0.20

[ MEL - s ame EA |

datainputform | calibration results I calibration report|

@LN\ CuM2,3w

2 [ROENERBIET2 v 2T 5. |

CuL3aw AUMSNG,7N6,7

3
4 s
5
6 HERS R DR REOFRT
7
Emeas n
sigma

E— 7 ZEAZIEME O, I L OMEAERR AN
AHREESNT, ISO TEHRSNILE—I (Ll L DAL
FEITRIERERDRD N T, FnENd. 180 ITH
E SN DR E CRIERRD B LN WEEIZIE, =
T—A - UNRHTREMEIIHEINS. =
T —A v —UITIIKRIE L U TR +43 0% GLak
LTHHDOT, TNEIEICHUEZITH Z EMRRD
bihd.

FRIEFE SRS S35 &, [calibration results] ¥ ~7'1Z
RN T L IClEIND. FEHIRKRIER R E R
R ST & X T X [calibration report] ¥ T &7 U v
795, WMEMRITIABMNICa B a—F —|Z508k
Sha.

_datainput!orm calibration results calibrationreportl

first time HEMLEEREROET
repeatability, eV = 0.033

scale non-linearity, eV =

| REAR L HENBT IR,
The first calibration process has been finished. l

The repeatability standard deviation is guaranteed, and the kinetic
energy scale is linear.

Energy scale correction using correction parameters is necessary.

W] LA O FZ IEAZ (X [regular] R & > & 38®RT 5.
[regular] DL EITIT 2 FHDO B — 2 (FIRDOGEIT
CuMVV & AuMNN) 7z fIE T UTR . 4E

([first time]) DFFOKREREEIZL - T, =T &
Z 2RI OWET 5D, HDHWIE1EITRWVDIE
REIND. [regular]fllE ORHIZEI L TiX 1S017974
BB LTIZLL.

BEIEAS RO 28k [chart] R Z > & 7 U » 7 ¢
2 EREHRO LS IZFREN, 20— #ED
BN D DTV ORI X 2B RS D.
= NLEPRE LT-FFRREM (77 71213 T
TS 4 UL FREINTWD) EANTGAICITRE
EORIENVIEL 72573, AL 1S017974 %S
T5HZ L.

| control chart
offset
03 [Bmoranawes e hnr. |
02 !‘ tolerance limit

\ T

0.1 ¥
0.0+ }
.01_
0.2 tolerance limit
-03 -

T r . ' I ' 1 ' T r 1T T 7

Mar May Jul Sep Nov Jan Mar

2014
calibration date

7.2. XPS D T X)L F—BIDIKIE
BEIE 7 151T 1SO15472 THIM{LE N TV 5.
[Calibration] - [Energy] - [XPS]Z®&IR9 5 &, T

HABND.
k% Common Data Processing System Version 11 —
Return  Help
calibration date file
year 2014 /£ month 4 2 day h

source
AlKa

i
process | MSHTORER, = HLEORKE
(O firsttime regular h— | Mk o TR I EERIRT 3,

010 2

tolerance limit, eV 0.20 [;H VScrolBar T # ZET & 5, ‘
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PR A RINL, WEAHDTIT O ([first time])
L TEHLE ([regular]) & TIET — % OEBSHIED
B HDT, EHLonERRT L. FoREETT
T X —EOFREZ AT % 7ME COMPRO (Z13HE
RENRHOLNPLOANEINTNDEN, 2 —F—%
VScrollbar CHUAEZZ L TX 5. REIOFRE, [first
time] 7> [regular] DR HE T 925 L RITHETy. KIE
& #1D TAT 9 B ([first time]) (ZIXK O EIE 3B S.

Bl DA 1E monochromatic Al #2145 45T
&% . Audf7/2, Ag3ds/2, Cu2p3/2 O ZFEFED v — 7 if
A ZEN T BT OUE L, KEHEHDORIZFTEAT
. 72121, AES O5H LRERIC, HIE LIz A~Y
MV Z[open) N & &7 U w7 LTREOHT &, %
NENOY — 7 (LiE % ISO RO b Te HIEIZ KV
HELT, BEIMICRICEASND., T XTHOE—
INLEDFEABK T Lic b, RO EEIZH D(C]
NEHT )y ITT 5.

calibration date file

year 2014 |5
[ pont ]

month 2 |2 day 15 |&

-

source reference peak

AlKa Audf7)2 83.96
Mg Ka Ag3d5/i2  368.21
@ mono_Al Ka Cu2p3/2  932.62
|
process (SO0 b - o B E |
@ firsttime regular

0.10(°

tolerance limit, eV 0.20 _ |’EUEHL7‘ BTN |
HE LAY — 2 E# 3

: - . ! [
data input form | calibration results [ calibration report \

EL\ Audf7i2

2 [ROBAREHEETIY 275, | |
3

—

|
Ag3d5/2 Cu2p3i2 ‘

4 -—
b

8 AEREDEEREOET
7
Emeasn
sigma

il & LT Ag3d5/2 ¥ — 7 fiii& ik E % COMPRO L
TIT 9 k%A FTRICRT. 1S015472 TlE, ©— 27 T8
FEEOE— 7 FOH S EER LT — 7 (\[jiE % K
HDHZ LT TV D, COMPRO TIEZE DEEM
[ O EEOMIZFEA SN D.

Ag_3d.npi[1]

186700
TEERECE—
2 g % Gk
ELTE—-2{
EFAETE.

arbit unit
d

‘ 368.29

7360 | i i i ;
360.30 36888 36846 368.04 367.62 367.20

Binding energyeV

-2 2 1EET 5 |

|
| selectpeak area

© AudTr2 copyfig. | (@
® Ag3dsi2
@ Cu2p3i2

B —7 2L ATHEMEDOEEAE, F L OFERERRED
FHRENT, ISO TELSNIZE— 7L &L DEE
BT, WEMRBRObNFREND. ISO ITHIE
SN DREE TREMRPELNLRWEGAIZIE, AES
DG LRRRICT T — A v 2 — U TRIER R
BHEINDDT, HUEEZITI ZLNRDBND.

BIEFE R G H D &, [calibration results] % 7'
WEEIC AT LD ICHE NS, FHlRER R %
For S 720 & X (T X [calibration report] ¥ 7 &
Uy 735, REMRBIBBNIZa  Ea—F—IC
RS ND.

| datainputform | calibration results | calibration report]

first time \#ﬁmmﬁmﬁiwﬁﬁ
repeatability, eV = 0.015
scale non-linearity, eV = 0017 |

RERREEERERIND,|
The first calibration process has been finished. l

The repeatability standard deviation is guaranteed, and the
binding energy scale is linear.

Energy scale correction using correction parameters is necessary.

WRIBI LA DFE IE I 1 X [regular] R & > & 7RI 5 .
[regular] DT 2 FEHO B — 7 (L& (B D5
13 Audf7/2 & Cu2p3/2) ZHIETHIXR V. FIEIOR;
DOIRIEREIC L » T, E—2fi@% 2| HHET
50y, DWW LEITRWINEREND. [regular]
HIE ORHICEI L CIT ISO15472 2B LTI L.

_21_



Journal of Surface Analysis Vol.21 No.1 (2014) pp.18-24

Z/E—#; Common Data Processing System Version 10 D&% —(5) %,

BIEFE R ORI Z G IX[chart)] R X > &7 U v 735
L AES OE L RIBRICR RSN D.

7.3. FREEHD EARPEDBIE

1SO21270 (IR EHI D EFRMEDRE S E L L T2
RO FIENHB L STV D, — DI O 5EE
EESETE—IMELZRE LT, KRIET 5 HE
T, b ) DIEE ORI EE & AR ERIRGR EE CHIE

L7 ZDDART MO NORIET D HIETHD.

7.3.1. ﬁ?)ﬁé‘ﬁ)ﬁ'}fl bk
ZOFIEITEEIL AES OIREHIRIEIC
%. [Calibration] - [Intensity] - - [Varying
source ﬂux]%i%g?ﬁ‘a“é &, WREEDBLILS. AES ©
CITHRIETRSE 2 30 BRPE A L S8 T, CulVV ' —
7%&%%&LT%:£ALTM$&V%7)y
7 TR ERRPEOND.

S
[Linearity]

input data form | calibration result|

intensity atvarious source flux

B

flux intensity flux intensity

RFEORE L D& X DCu
- REEEALT, £E
DCIRZ 22 v 0T 5,

COMPRO TIEARIFIRE 2 2 b S TG L7z
CuLVV (multi block JEZCHRIF) D AT R H
AUTHBIMICE — 7 3R A JIE L CRICRRAT S.

v — 7 SR ORI IR kT D ARIEEN & OFE
FCRIESNDNERET D Z EPMREDEHMNTH
BT, BRI & & — 7 SR O b ASERIE SR (5t

LCEDEICBALT D0 ERTZENNELRD.

TFT—=HEANNLTCIRZ %227V v I T 5L
COMPRO IR EH D L 5 e R A FrT 5.

ERKIE—

intLinearSource_Cu_LVV_AES.npl | linearity 2 N N
EiftrBD AL
Intensity / flux

1.05k — &

k(1 + 0.025)

-
1.00k T
— T

0.95k — (—i‘s’ZEMrJ-s; el

0.90k —

k(1-0.025)

0.85k —

0.80k —

v B B ORI E O S ERR
2.5%4n o BB ISERR I (RIET 5 BAR

orok— | ELF 2L, ZOEE$1.22x105cpsTH
ossk || BT EWAME,

T I T T
0.0 12 23 35 46 58

Intensity(Mcls)

0.75k —

|n1L|nearSour:e Cu LW AES.npl| linearity

BRSO XL OAS 32— F—HAET 3, | |
25 * ]./

number of data points for LLSQ to get dead time 10 2

sefting

[ fractional limit to insarty, %

ERENS DXV % 25%FE THRT D2 5HIE,
1.22 x 10°%ps £ TOE— 7 B IXEREEZ AT 5 2
ENDND. EHICAERHRCEAMEOMEXR &
DT —Z HLRKO LD IZFERFICRRIND.

[ input data form | calibration result |

918.37

rnaxlmum coum rate for linearity (Mo‘s) 1.22
AL 5O trad:onal I:mluollneanty(%)

L OFFEE
(GREME) deadtime (ns)= | 2021

RS — equation for corection =

48 e T o }.(Mi(MdSFNi(McJS)J(‘I -0.0202 * Ni(McJs))

(Mi: corrected count rate, Ni: measured count rate)

7.3.2. AT NOVIREE HiE

ZOHEIFIEEL XPS DR EEEIEICE T S h
%. [Calibration] - [Intensity] - [Linearity] - [Spectra
ratio] IR T 5 &, ROBHENBND.
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input data form calipration result'_

intensity at various source flux
©x)

flux intensity flux intensity

EOBES+EZ TCuD A7 ML

(wide) # 2AWEBL, ZxIL¥—FT
Lovr—-2BEEFEINT S, BANKT
LEBELRDICIR 2 E 2T w295,

BRIROBRE ZZE 2 T Cu DAY L (wide) %
2ABEL, 2ADANY MVOETHOTFILFX —
RITEDARY MREZFRIL, % OB %K
W, RICEAT D, BEOREIL 2 KD AR FL
DR BE X 1(low):4(high)l272 5 X 512
BIRT 5. FEET2ARORARY MLOWBEEEIC
FALTCIARZ &7 U v 7 THIEKIER RN R
IREND.

COMPRO I FHHFRIREE 228 2 THUG L7z Cu D A
7 "V —4 (multi block) RHiE, RICFHAT
HZE7RULIS, BEIMIZZRLX—Z L DAY |

TR R IRREE CHUS L7z A7 bV, it
B AR AL & ARBRIFSREE THUS L 72 A~ 2 hob
DRELE Ty P LERBAFRRISND.

[ intLinearRatio_Cu.npl | linearity

ERER LD AL

Intensity_H / Intensity_L

oy ik k+ (k-1)* 0.025)
1.00k i +‘” —
- i K-(k- 1) 0.025)
0.95k - [W\
4 ~
0.90k -
e
0.85k N
080k —| - — -
= 2 REORFEEEIC T 5 BN
075k | 2508 - M BRI E RIET 2 BAT
otk | EET AL, ZOBEEIT12.09x 10%ps T #
LIEManE,
0.65k
0.0 75 145 218 290 363

count rate of higher flux spectrum(Mc/s)

intLinearRatio_Cunpi| lineary

sefting

fractional limit to linearity, % 25(%

200 °

number of data points for LLSQ to get dead time

ol RATRTIH b~ 7o fRPm A ik & 2 < [RIERIC
Koo, BEMEERIET S&R&EN Y MR
DT ENHED.

IVSREE L 2 SR THOERE R 2 RR 975 Z & HKRS.

WIE ) 27T

7.4. SEEEOFHRMER VE R
[S024236 1213 AES, 1S024237 IZ1% XPS DIREE D

intLinearRatio_Cu.npl

P & ERMEICE T 2 RIEER B LS TV D,

36292740 |

AES OE1E CuMVV & CulVV @ v°— 7 i L,

| FEdRFAREE RS L7 X2 b oL

XPS DA TE Cu2p3/2 & Cudp OB — 7 5@ b 4

‘ EL, BEURSE (repeatability) & TEHME (constancy)

ERERETHE LKL < bl

ZY|7EJ 5. [Calibration] - [Intensity] - [Repeatability

L"”“M

I
78000

88130 |
1300.00

I I I
104000 520.00 260.00 0

=

IORE L EI v aTEEDR
WX -TEOREENHEINE,

intLinearRatio_Cu.npl —

gisplay | (/M (E3)
file name block abs. incre.  abs.range transition
[7] intLinearRatio_... 1 -1.00 1300.00 - 0.00 Cu-
[7] intLinearRatio_ 2 -1.00 1300.00 - 0.00 Cu-

and constancy| X IR T 5 &, ROBENEND.

-~

technique | FIEETER | process ERNOFFE
tolerance limit, % 4

XPS (Mg)

XPS (Al)
| £ /] 1 drepeatability # 1 £ IR ‘

-

repeatability

XPS (mono Al) constancy

AES (vacuum level)
AES (Fermi level)

MO TKRIET 255121, FEEZRIRL %
[repeatability] 7~ % o AR 5 & KEE B D .
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il & LT XPS(mono A& N L 7= 5% ~7. BHl
EOHFRBRIZIZ—F—NRETED. B,
COMPRO |ZITHESHE R E STV D,

U Cu2p3r2 Cu3p ratio
|
2
3
4
5 BEINZE— JEEEETH
6 HIFELTRCEAL, £ LD
7 [ClARZ %2 ) o 2d5,
average
sigma, %

EIN-E— 27 MEL 7 BHEE L TRICTEAT
HZERMETHLMN, Cu B—2 % 7 BIFHILE
T—H5 77 ANRHIIX, COMPRO [X[open] %
PRIV ITHIEILEDEDT 7 ANV EGRIA
AT, WIEEO X D IZHED Cu B — 7 iR 4 B &)
FHAL, RICFRATD.

inRapestCait_manel ||
4666 |
/ﬁ
\\
FEIGHETE T hT

PRk S,
_ RS
995

90.00 ESIUU EU‘UU TSIUU ?UI[][] 65.00

e 2R HET 5.

|
| lect peak
\ e @

@ Culp

[CIARZ > &7 U v 7 F 5 L RIERS R IKIE D
EolCRREND. BEMBITIEBHNICa B a—
H—IRTFEND. —E[repeatability] Z 4 1E L T
FIE,  WRIE] LLRE 1 [constancy] & B4R 92U B .
[constancy| DG AITIEE SN — 7 Mg A T =

2 BT OHETIULE . [constancy] D R[22k
IE[chart] R ¥ > &7 U v 7 THIEERRSND.

data input form | calibration results
wiE H mEpEoBRIEORE |

repeatability ‘ Ay

tolerance limit, % “*IIJ
Cu2p3/2 Cu3p ratio [
average value 2978597 14660.63 0.49 |
rel. std. deviation, % 0.52 0.77 1.16 -'
uncertainty, % 136 1.99 @t

8. &M
FEAEIZBET 5 1SO IR OBY TH 5.

1. ISO 17973 - Medium-resolution Auger electron spec-
trometers - Calibration of energy scales for elemental
analysis

2. ISO 17974 - High-resolution Auger electron spec-
trometers - Calibration of energy scales for elemental
analysis and chemical state analysis

3. ISO 15472 - X-ray photoelectron spectrometers - Cal-
ibration of energy scales

4. ISO 21270 - X-ray photoelectron and Auger electron
spectrometers - Linearity of intensity scale

5. ISO 24236 - Auger electron spectroscopy - Repeata-
bility and constancy of intensity scale

6. ISO 24237 - X-ray photoelectron spectroscopy - Re-
peatability and constancy of intensity scale

A RN ISO Hbk DN OBLIITE NS L, COMPRO

Z T B ET A IR > TR L7=. COMPRO T,

Z NN O C[Help]-[Tip] &2 3R 4 1UE, *fhid

% ISO UKD RBANFRENDH DT, Thz

ZRTNTBBLZDOZ LIFHEMTX 50, HMX

ISO Btz BB L TIZLV. £REOIHRERET

L ISO MR ICHHT 2 E R ZFfEL T DH DT, &

mEanszLzBehnd 5.
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