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Before the 1990s, almost all data taken on surface analysis instruments were processed with computers
attached to the analytical instruments, and the data structure were different each other. Therefore, it was
impossible to share spectral data. However, it was recognized that the information on spectral data should
be stored in the common structure, and used widely. Based on this request, ISO TC201 published ISO
14976 Data transfer format, ISO14975 Information formats and ISO 22048 Information format for static
secondary-ion mass spectrometry. In this paper, the process of publications, introduction and usage of
these standards are explained, and the future of data formats is discussed.

1. BT —FBEORENDOARET

1982 4=, VAMAS 7' &2 ¥ = 7 b (Versailles Project on
Advanced Materials and Standards)?® 3256 B30,
S B OREAMIEIZ BT 5 [EBR LR TR 2 B aa 5 2
Lo T2, FHEEOTITIIERE LR N E £
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Tz, JLFERFZEOED HICBT 5 BARN 2 #HE
WRE STV o7, T—2OIAITEE R E
IH L LT W. A. Dench, L. B. Hazell and M. P. Seah 73

[ VAMAS surface chemical analysis standard data
transfer format with skeleton decoding programs| & &8 L
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7= 7@ % Surface and Interface Analysis (SIA, 13 (1988),

63) IZHFE L, Z OO BEIIAEE CR&EL
FmF—Ahkars Y a— 42— |k T DA LA E
LT —A#ErfETH L ThHoTm, BT,
M. P. Seah 513, HFFDIEE X — ) — K5 4EITFR LA
ZEA L, VAMAS OJ5#E) & LT Z @ format % £ H
T 52 EICEBRITIEVL WA DE T RER, &4t
X @ T — 2 &35 2 LITEREIT R &R
B L7z, FROSETIE 1986 FICRH2HAN T (45 23
IEE 2 VAR — M A IRHIBM E, FEEFIHTIC
B L CIXEB S 2k L CEERILFRMFZE 2 506 L 7=,
ZDOEERNT, SIA BBICRESNTZT —F 7 4+—
~ v MEMETL, FEERICE AT 5 ERO RS A BED
HLl7, TORE, EINT—F¥ 74—~ v b
IR ORISR L CHRIRMEDR 72\ e E RN
BHoTh, FEBEBA =D —PERLTNDLENIE
BRDHHZEND, ZESNTT =X ZHAEIZRD
EVTHBICIF D7 —~y FEFEHATDHZ LI
PE LT,

1991 4R 2 ISO (2K b7 504 O [E BR B % il 7
HZEES (TC201) MMER SN, EoMIZZ ORE
INT—F 77—~y NeEBERKETHNED
MOFERPIEE -T2, 20L&, KEIX KENT
BIOHEEVER L L D & L THRHNZ B TN D T
IDOT—ETr—<v " eZDEEDORTHELT
5 LI ONGE E o, LML, TAEIT
TTCIEBSLLT, 2074+ —~vv F&HE
T4 =~y FLTEHTHZLEZRDTNWZDT
Brlzml > 7z, KEOKXOERBHIE, 07—
BT F—~ - NCIIMEHE®RAR &ALk T2 Z LA
NEETHLFEIE 70T, Fik% AES & XPS IR
E LT, HADBMEHERSLERE DR IEFHAR &4
T DT —HERT +—~ v MEFTIIRE LT,
Z LT, BEEREORKIIT —FiEk7 +—~ v b
EL, BBREREZEDO 7 +—~ v hEHLATZ LN
TEDHEWVIRICT D ENI R ’iKIﬁi%’W%L, -
DDT—H T —~v kb (ISO 14976 T — X #iik
74—~ b, ISO 14975 {58 7 +—~ > ) 2% 1998
L2000 1T, ZLENEERHMS & L ORR IS,

—7, SIMS 2B LTI%, 7 — &5k ISO 14976
THAETZAS,  ISO 14975 L RIBRICIEHZE D 5
T g —~ v FBRLERTZD, 2004 412 1SO 22048 A3
FITEINT-,

2.1S0 14976 T—H¥5E 7 #—~ v b

T—=REER T F—~y FREY D T TR

PTIZE T BEEIEE T —5 T — VI DEFELFDFIH

AES, EDX, FABMS, ISS, SIMS, SNMS, UPS, XPS,
XRF BIXOZIUCHEBI L= FETH D, 1SO 14976
I, AT MV OTSSEEE T — 251670 | &
WIEFITE LS HESNTWD, T 72bb HESH,

FR— 472 Ehitib T o~y X — EEEN S
W, %7 — 2% ED XD BTG Lizo A il
THER Ty 7 EMEIND Ty & Fhis]
TN TEDOFRMTHRAG LIRET — ¥ 2 W77
0y I hbiRb, ZEEART MV (—oDT—#
WCHEBDO TRV F—FHIRD AT ARG EA T
HHM) TIE, ZoERTe vy s bs—4T7m vy
DSE R OB T IS LA S & 7o TV D,
N~y —Tay IRERT 7 Y 7 ORI, 2%/
N 2T A A IR T O TR  MERHE

Z—F—PNEHMBIZGERT DI ENAETH D, 1SO
14976 TlIHEF TR TribT 5, F7z, FEITEK
EFEHAE XL CHEA L, #FEIX-1E37 225 1E37 O
fFHATHDL, ZOMITHEE SN TG ﬂ%é F
B J7 1 (experiment mode) @ T #J 7B 121X MAP,
MAPDP, MAPSV, MAPSVDP, NORM, SDP, SDPSV,
SEM 3% %, ZZ T, NORM [T R/LF¥—AF %
VCHUS LI AT MV ERT, 70k, fOIKEEIC
omfﬁﬁi&%%éh@nm*»#~%$@m
DEESTE (scan mode) D FHIFEIZITZ REGULAR,
IRREGULAR, MAPPING 3% %, /%ﬁﬁ/ia (technique)
DFHIFEIL AES diff, AES dir, EDX, ELS, FABMS, ISS,
SIMS, SNMS, UPS, XPS, XRF 23 & % , AL 1T ofs, d,
degree, eV, K, micro C, micro m, m/s, n, nA, ps, s, u, V
N5, 2T, dITEAILOMT, FlzILTF ¥
FNHIZVDOH Ty NI EERL, u ITEEHT
o5, BIEANPLEIRIEIZ G 0350 6T HUEA R

72255121 1E37 Z AT H0ERS D, T
DS D TFHIFEIIR LRSS NV, B, 1170
LFHIL 256 FLL T CTH D, B, obrE, 14
WO LT, K1icrRT o, b
FTEPRHEESNLTWD, LN - T, #il 213 emission
angle DY, A EHETLIERT D2 LIZLARNOT,
B SHTE DR D FMNERDDH Z L1272 D,

(1) A7 hTF—Z Ok

9 8 DRI 31T TARY ML Bufs LTz XPS A
N7 MV T =2 OFER A Z TRRTR T, () PIEEY]
Thbd, 728, % —1TIX format identifier T, VAMAS
Surface Chemical Analysis Standard Data Transfer For-
mat 1988 May 4 & ftik 75,
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Source Z  Analyser axis

Sample stage Y

- | -
- | -~
- |

.......
—— -

/ Sample stage X

Sample stage
(operator)

Sample normal

Rotation angle

VAMAS ... 1988 May 4 (format identifier)
ABC Co. Itd. (institution identifier)
KK 101 (instrument identifier)
J. Yamada (operator identifier)
Spectrum example (experiment identifier)
1 (number of lines in comment)
Ni, Si, as-received (comment)
NORM (experiment mode)
REGULAR (scan mode)
9 (number of spectral regions)
0 (number of experimental variables)
0 (FE 0 ZFCA)
0 (number of manually entered items in block)
0 (number of future upgrade experimental entries)
0 (number of future upgrade block entries)
9 (number of blocks)
(ZZETHANy F—FEET, UTFEHRT 7y 753
WBEDH,)

Ist block id (block identifier)

Ist sample id (sample identifier)

2012 (year in full)

10 (month)

22 (day of month)

11 (hours)

36 (minutes)

2 (seconds)

9 (number of hours in advance of Greenwich Mean
Time)

I (number of lines in block comment)

Ni peak (comment)

XPS (technique)

Al K _alpha mono (analysis source label)
1486.6 (analysis source characteristic energy)
150 (analysis source strength)

2000 (analysis source beam width x)

2000 (analysis source beam width y)

45 (analysis source polar angle of incidence)
180 (analysis source azimuth)

FAT (analyser mode)

23.5 (analyser pass energy or retard ratio or mass resolu-
tion)

1 (magnification of analyser transfer lens)
4.5 (analyser work function or acceptance energy of at-
om or ion)

0 (target bias)

800 (analysis width x)

800 (analysis width y)

45 (analyser axis take off polar angle)

0 (analyser axis take off azimuth)

Ni (species label)

Valence (transition or charge state label)

-1 (charge of detected particle)

binding energy (abscissa label)

eV (abscissa units)

0 (abscissa start)

0.1 (abscissa increment)

1 (number of corresponding variables)
strength in arbit.unit (corresponding variable label)
d (corresponding variable units)

pulse counting (signal mode)

0.05 (signal collection time)

125 (number of scans to compile this block)
400E-9 (signal time correction)

0 (sample normal polar angle of tilt)
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0 (sample normal tilt azimuth)
0 (sample rotation angle)
0 (number of additional numerical parameters)
501 (number of ordinate values)
32 (minimum ordinate value)
9650 (maximum ordinate value)
(ZZETHERT oy 7T, 20D T =47
2y 7 BIRED)
2892 (ordinate value)
3020 (ordinate value)
2977 (ordinate value)
(501 {E @ ordinate values ZFZ AT 5)
51 (ordinate value)
49 (ordinate value)
60 (ordinate value)
(RDOAXT MAVOIGFHRT 1w 7 D E D)
2nd block id (block identifier)
2nd sample id (sample identifier)
(BAF st block & [FIBRIZFRIR)
(BAF 9th block £ TV K3, £THT 1y 7 Dt
WA T L72h, LTFORTREZRA)

end of experiment (experiment terminator)

Z OFLIR X experiment mode 2% NORM T scan
mode 7% REGULAR DETH 5, MOBHEITIFAT
DINEEN R/ > TL %, WIZTTATBT 74 VD
RLIR ) 2 R,

(2) FFRAT a7 7 A LD
— DD —VREDA/NNy Z Y TR L DA
L& RPIE LIz Otk fl & T,

VAMAS ... 1988 May 4 (format identifier)
K Inst (institution identifier)

XYZ Co. Ltd. (instrument identifier)

Y. Kimura (operator identifier)

Depth example (experiment identifier)

0 (number of lines in comment)

SDPSV (experiment mode)

REGULAR (scan mode)

0 (number of spectral regions)

0 (number of experimental variables)

0 (FFE 0 ZFCA)

0 (number of manually entered items in block)

0 (number of future upgrade block entries)

1 (number of blocks)

1st block id (block identifier)

Ist sample id (sample identifier)

2007 (year in full)

1 (month)

1 (day of month)

20 (hours)

22 (minutes)

58 (seconds)

9 (number of hours in advance of Greenwich Mean Time)
0 (number of lines in block comment)

AES dir (technique)

electron gun (analysis source label)

18 (sputter ion or atom atomic number)

1 (number of atoms in sputtering ion or atom particle)
1 (sputtering ion or atom charge sign and number)
10000 (analysis source characteristic energy)
1000 (analysis source strength)

1000 (analysis source beam width x)

1000 (analysis source beam width y)

0.0 (analysis source polar angle of incidence)
90.0 (analysis source azimuth)

FRR (analyser mode)

1 (analyser pass energy or retard ratio or mass resolution)
1.0 (magnification of analyser transfer lens)

4.5 (analyser work function or acceptance energy of atom or ion)
0.0 (target bias)

100 (analysis width x)

100 (analysis width y)

45.0 (analyser axis take off polar angle)

180.0 (analyser axis take off azimuth)

Al (species label)

LVYV (transition or charge state label)

-1 (charge of detected particle)

time in seconds (abscissa label)

s (abscissa units)

0 (abscissa start)

1.00077 (abscissa increment)

1 (number of corresponding variables)

arb.unit (corresponding variable label)

d (corresponding variable units)

pulse counting (signal mode)

1 (signal collection time)

5 (number of scans to compile this block)
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0 (signal time correction)

2000 (sputtering source energy)

120 (sputtering source current)

3000 (sputtering source width x)

3000 (sputtering source width y)

20 (sputtering source polar angle of incidence)

270 (sputtering source azimuth)

Cyclic (sputtering mode)

0 (sample normal polar angle of tilt)

30 (sample normal tilt azimuth)

30 (sample rotation angle)

0 (number of additional numerical parameters)

1300 (number of ordinate values)

357.4338 (minimum ordinate value)

5715.349 (maximum ordinate value)
(Z#uH>5 1300 fE @ ordinate values % Ft )

end of experiment (experiment terminator)

INGOFRBRHITHMND LI, MRENTH D
MIATONEE THET 2D T, HEHDOFTLADREIZIX
R ERBRPLETH D, EAMITIEZ DR
T A=<y MIR&GLET— 22 loa B a—
A —RBEEICT — A RS Ll iRk T H 2 &
ZHIYE LTWATZ, 2@ CTHAS LIRF@E D I
T—HEFIRT DL o TWD,

3.1S0 14975 M7 +—~ v b

ISO 14976 |3HEE TG LT —Z o =
Vo —F—ZHEkT A EDRHETH 720, Rk
DOIEFRL T R X — B0kl O IE 71k & fiak 3
HEFTINEN ST, B A A comment & FLiR T D
e % 0T, EiE AT IUEEERIZ A e 23,

R T REEHMRES LTV RN E, AT F L
BT — AR R IR H I L EEZXDL LTI
20, BEICKETIE AR ML OIERE LR T 55
EE2IED LWV D ENEX )Y American Vacuum Society
E42 ZELSTHITLTWEZDT, TOERHANT
TNENTE L CTAALY MVITAHRE L7t 8 soak
THT—H T+ —~ v MERELTRER, 1SO 14975
Data information formats & L C 2000 F- (2 &G =7z,
ISO 14975 1X 1SO 14976 &I H7p 0 T2 L IZH %
T TNDLDT, 74—~y hOAGMERR ELT
WHZENRETH D, kB, TOT7r—~v bOD
WAL AES & XPS IZ2F CTH D, 74—~ b
XRURHE e, OENGReEE, 7 — & ARk
FIALTE Y, OB AT I IEUE O kR A

RNy B ) T EORTEE 2Rk 5, RIEE RE
WCIE = kL — i, SR, SRR DV TREIR
T 5, T—XAERGEK T, T — % O LEEOT
LB M TN e F 2R T 5, TNENOH
HORBRFEZTRE > TWVWAEDT, FEMITHE LS
Bz,

T R LF —Hil 242 E L 72 XPS T Nickel Silicide %
RELE LT LSO 7 +—~ v bOflETET,

[ISO_Specimen_Information Format 1998 October 15]
host_material=Nickel Silicide

IUPAC chemical name=unknown

host_material composition=Ni0.355i0.65

bulk purity=NiSil.89 checked by JapanEnergy(ICP-AES)
known_impurities=H:3E18, C:5E17, O:2E18 checked by K
structure=NiSi2 XRD peak was observed (NTT-AT)
form_of products=sputter-deposited film on wafer
supplier=KYODO INTERNATIONAL
lot_number=9607(3)476
homogeneity=homogeneous

crystallinity=poly;like NiSi2

material family=inorganic

special material classes=film
specimen_mounting=mechanical
ex_situ_preparation=none
in_situ_preparation=ion 2kV 10uA_Ar

charge control condition=none
specimen_temperature=298K

comment=none

[end of specimen_information format]
[ISO_Calibration_Information_Format 1998 October 15]
energy scale_calibration_feature label 1=XPS Cu2p3/2
energy_scale_calibration_feature_measured_energy 1=BE_9332.66eV
energy scale_calibration_feature label 2=XPS Ag3d5/2
energy_scale_calibration_feature_measured_energy 2=BE_368.27¢V
energy scale_calibration_feature label 3=XPS Au4f7/2
energy scale calibration_feature measured_energy 3=BE 84.00eV
intensity scale calibration=uncalibrated
resolution_calibration=uncalibrated

[end of calibration_information_format]
[ISO_Data_Processing_Information_Format 1998 October 15]
data processing_procedure=unprocessed
[end of data processing information format]

ZDOT F—~ MEISO 14976 @ comment (ZFF A
THZENTE S, ISO 14976 TRtk L7z —H D E

-174-



Journal of Surface Analysis Vol.19, No. 3 (2013) pp. 170-176
ZR—#h FEILZEAHICH T SEGIEET —3T4— o DEFELEDFH

BRACICIGET 558 12 1E~ v 4 — D comment
WAL, 578 v 7 OgEICORrEHT 555
WIS~ 2 » 7 O comment (2 AT 5,

4.1SO 22048 Static SIMS FAEH 7 +—~ v b

ISO 22048 1% ISO 14975 & [AARIZ, 1SO 14976 %=1
52T AL O ICEREEN T VWA, Static SIMS DEFEIC
XIFR A B b T A Z EREETHY, £
OIE % 1SO 14976 TRLik T HITIF A+ ThH D &
WO ZEN, ZORKERETSEHNTH D,
NIV AAF & iz Static SIMS DB A D
74—~y OBl ZRT, R O E A~ DA
BARFIZ B 72 X T A —H —DEBRSCfE H FEIZ D0
THESESREI- 0,

[ISO_Static SIMS Instrumental Parameter Information
_Format 1999 September 1]

primary ion mass=127

primary_ion pulsed current=0.9
primary ion direct current=1E37

primary ion_pulse width=25

primary ion bunched pulse width=0.9

number of ions per pulse=1E37
primary ion dose=1E16

primary_ion_cycle time=100

number of ion pulses=600000
extraction_voltage=-2000

sample holder voltage=0
post_acceleration_voltage=-13500
calibration_coefficient alpha=3.6834062199317976E-9
calibration_coefficient beta=-2.7068775610553372E-5
calibration_coefficient gamma=0.04973104847149
flood gun energy=15

flood gun cycle time=100

flood gun pulsed current=5

[end of ISO Static SIMS Instrumental Parameter Inf

ormation_Format]

D7 F—=< v ME ISO 14975 & FEEIC ISO
14976 @ comment (24 A TE, I1SO 14976 & —{k &
LCHTE 5,

5. ISO 14976 & ISO 14975 D EAR

ISO 14976 TiI7 — % # 3 L2 IHIZFLE T 57
ENFLR ENTEY, 1SO 14975 TlxFT —X Itk
ey 7etEdR GRELORRE, Ao XU T ED

FBRATO PARALER, ZEEORIERN, 7 —Z WD
FLERIE) MR S TUW D, ISO 14975 13 1SO 14976
@ comment SHIZIEATHZ L2k, —K& LTH
DD ZENHKD, ZOFETZRK 27T,
728, IS0 22048 t, ISO14975 & [AEEIZ, ISO 14976
@ comment [ZFA L CT— &KL EI 5,

Experimental region

institute
instrument
operator
comment T
Specimen
= host material name
Block region e
technique in situ preparation
comment comment
15014976 transitions ___| 15014975 | e
] insert Calibration
data
-
Block region
techique [resoltion ]
comment
transitions Processing

X2 ISO 14976 & ISO 14975 D&

6. T—H T F—<v bDES%

ISO 14976 BAGR ST, M ISENKZBL, £<
DIEE A — I — I EE RS LT — 4 % 1SO
14976 XX THHTE D LHICLTEY, T—4D
HELENHIAKROBTIEBL>oH 5,

ISO 14976, 1SO 14975, 1S022048 X4 ZE /2 F D
BTHBELRNE D ITHREICKFFSNTEBY, &8
DEG LT —Z &Rl ar v a—4—I1Cikikd 5
i, RBERE, F72, REFoPrICBES
5% DN FiEERBELTRBY, IEELFE-> T
W5h, LxL7Zens, 1SO 14976 DAL, 74—
< MR ENTHDI0E, 1TONEEZ 22T
RGPS RNE NS Z LT, AlEMEICREN D 5,
ISO 14976 T4 T v B a— X — DR EZITH
RAHY, ZokH X ERH LR, BETIK
OV a——RKEOHIRIIZRVEMS TN D,
F 72, 1SO 14975 TOT — X ALEL I IEO TRl b
W EAERREIC L RIG L TE BT, a7
TR E LT DT — X RFIZIEA S TH D,

EHI, ZhrblIvIal—yvar EEHT—
A DO/ EINEEIZR > TL B ETRENDD,
ISO 14976 137 — % Oiinik, 1SO 14975 & 1SO 22048
IRREHE SR IER# 2 ERME L TWDH DT, v
Rab—va JCHWEER e EEFR T A IciE)
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720 RN B 5,180 14976 & #fi5e T D Hi=/2 7 + —
~y MNERETHZ L DD HETHHN, Th
ETCOT—HIHIIZET SISO 7+ —~ > MK
EFRETZELEZDRHICETWD

ITHA-, XML(eXtensible Markup Language) 2’ =2 o
Ea— X —THEREGETIOIMEHASNA TS
XML 1E72 A B NDT —H &by ﬁb&#%%ﬁ?é
DI L=t & 7e > TRV, Bk L— L3 H
ENTW5, LEN->T, XML LEDT —H % )L—
JAZHES THMT L, ORRIEH L3252,
DRZT, 7n I IV 75T EIHEICD
LTV DM 2 IEISO 1496 D~ & —fHiE 2 XML
TRLRT D ELTOL ST D,

<?xml version="1.0" encoding="UTF-8"?>

<root>

<head>
<format-identifier>SCA1.0</format-identifier>
<institute-identifier>ABC Inst</institute-identifier>
<instrument-identifier>test</instrument-identifier>
<operator-identifier>Taro</operator-identifier>
<experiment-identifier>try</experiment-identifier>
<comment>example</comment>
<experiment-mode>NORM</experiment-mode>
<scan-mode>REGULAR</scan-mode>
<number-of-spectral-regions>1</number-of-spectral-regions>
<number-of-blocks>1</number-of-blocks>
</head>

</root>

XML CEX, 2V —PHBICERTZHER
(element) & J& 1% (attribute) 23EEEE £ > T, Mk =
TN D, BRIV FEREEZZL LN TE S,
BT ERICAHEL, BYEONBICFERERELE TR D

LiIFTERY, ERERMY 7 LT X7 TREE
e Z L TRIT D, BT 71E [<EHRL>), K

TEINX I<EFEL>] TRRidT 5, 2 TCOHEBIZ4A
o (BEFEL) PMHTFENTHWAHDT, ISO 14976 (2

LT FMERNm EL, 2y B a—%— EToRER
LESThH B,

A Ea—H%— ETOTF— X% XML S35 T
1792 L0 BB [ ooh28REEET D
&, REALFOTOT — 2 & Al FEICEIL: XML
S CRk T 5 Z & ARETT ARHIZE TVWHDT
IX22WNTEA D,

DI H 11 S EIGIRE T —5 T4 — T DEFELEDFIH

BR7+—~v b

1. ISO 14976 Surface chemical analysis - Data Transfer
Format

2. ISO 14975 Surface chemical analysis - Information
formats

3. ISO 22048 Surface chemical analysis - Information

format for static secondary-ion mass s
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