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Foreword

This translation has been made based on the original Japanese Industrial
Standard established by the Ministry of Economy, Trade and Industry

through deliberations at the Japanese Industrial Standards Committee ¢
according to the proposal of establishing a Japanese Industrial Standard &
from The Foundation of Osaka Science & Technology Center (OSTEC)/ \"

Japanese Standards Association (JSA), with a draft of Industrial
Standard based on the provision of Clause 1, Article 12 of the Industrial
Standardization Law.

In the establishment, this Standard has been made on the basis of
ISO/FDIS 14707:2000 Surface chemical analysis — Glow discharge
optical emission spectrometry (GD-OES) — Introduction to use to
facilitate comparing and conforming the Japanese Industrial Standard
with the International Standard, and proposing a draft of the
International Standard which is based on the Japanese Industrial

Standard. ‘
Attention is drawn to the possibility that some parts of this Standard

may conflict with a patent right, application for a patent after opening

to the public, utility model right or application for registration of utility

model after opening to the public which have technical properties.

The relevant Minister and the Japanese Industrial Standards Committee

are not responsible for identifying the patent right, application for a

patent after opening to the public, utility model right or application

for registration of utility model after opening to the public which have

the said technical properties.
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JAPANESE INDUSTRIAL STANDARD . JIS K 0144 : 2001
‘ ' ' (ISO/FDIS 14707 : 2000)

‘Surface chemical analysis—

Glow discharge optical emission spectrometry
(GD-OES) — Introduction to use

Introduction This Japanese Industrial Standard has been prepared based on
ISO/FDIS 14707 Surface chemical analysis — Glow discharge optical emission spec-
trometry (GD-OES) — Introduction to use issued in 2000 without modifying the techni-
cal contents.

Glow discharge optical emission spectrometry (GD-OES) is used to determine the
elemental composition of solid samples. GD-OES may be used for either bulk or depth
profile analysis. In bulk analysis, changes in elemental composition with depth into
the specimen are assumed to be negligible. In contrast, the main goal of depth profile
analysis is usually to gain information concerning such changes of composition. Layer
thicknesses amenable to GD-OES depth profiling range from a few nanometres to ap-
proximately one hundred micrometres.

As is true for any instrumental analysis method, the quality of a GD-OES analysis
depends markedly on the correct optimization and operation of the instrumentation.
This document provides guidelines of practice that should be followed to ensure that
GD-OES analyses are of the highest possible quality.

1 Scope This Standard provides guidelines that are applicable to bulk and depth pro-
filing GD-OES analyses. The guidelines discussed herein are limited to the analysis of
rigid solids, and do not cover the analysis of powders, gases, or solutions. Combined
with specific standard methods which will become available in the future, these guide-
lines should enable the regulation of instruments and the control of measuring condi-
tions.

Although several types of glow discharge optical emission source have been devel-
oped over the years, the guidelines contained in this Standard use the Grimm type as an
example. This is because the Grimm type device accounts for a very large majority of
glow discharge optical emission devices currently in use. It should be clearly under-
stood that the guidelines contained herein are equally applicable to other source designs,
such as the Marcus type, and that the Grimm type device is used only as an example.

Remarks : The International Standard corresponding to this Standard is as follows.
In addition, abbreviations which denote the degree of correspon- -
dence in the contents between the relevant International Standard and
JIS are IDT (identical), MOD (modified) and NEQ (not equivalent) ac-
cording to ISO/IEC Guide 21.
ISO/FDIS 14707 Surface chemical analysis—Glow discharge optical
emission spectrometry (GD-OES)—Introduction to
use (IDT)
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2 Normative references The following standards contain provisions which, through
reference in this Standard, constitute provisions of this Standard. If the indication of
the year of coming into effect is given to these referred standards, only the edition of in-
dicated year constitutes the provision of this Standard but the revision and amendment
made thereafter are not applied. The normative references without the indication of
the year of coming into effect apply limiting only to the most recent edition (including K
the amendment). : \

=

ISO 3497 : 1990, Metallic coatings—Measurement of coating thickness—X-ray
spectrometric methods

JIS Z 8402-1  Accuracy (trueness and precision) of measurement methods and re-
sults — Part 1 : General principles and definitions

Remarks : ISO 5725-1 : 1994, Accuracy (trueness and precision) of measurement
methods and results—Part 1 : General principles and definitions is iden-
tical with the said standard. ‘

JIS Z 8402-2  Accuracy (trueness and precision) of measurement methods and re-
sults — Part 2 : Basic method for the determination of repeatability
and reproducibility of a standard measurement method

Remarks : ISO 5725-2 : 1994, Accuracy (trueness and precision) of measurement
methods and results—~Part 2 : Basic method for the determination of re-
peatability and reproducibility of a standard measurement method is
identical with the said standard.

JIS Z 8402-3  Accuracy (trueness and precision) of measurement methods and re-
sults — Part 3 : Intermediate measures of the precision of a stan-
dard measurement method ’

Remarks : ISO 5725-3 : 1994, Accuracy (trueness and precision) of measurement
methods and results —Part 3 : Intermediate measures of the precision of
a standard measurement method is identical with the said standard. ‘

JIS Z 8402-4  Accuracy (trueness and precision) of measurement methods and re-
sults —Part 4 : Basic methods for the determination of the trueness
of a standard measurement method

Remarks : ISO 5725-4 : 1994, Accuracy (trueness and precision) of measurement
' methods and results—~Part 4 : Basic methods for the determination of the
trueness of a standard measurement method is identical with the said

standard. ]
ISO 6955 : 1982 Analytical spectroscopic methods—Flame emission, atomic ab-
' sorption and atomic fluorescence—Vocabulary \
3 General
3.1 Principle of determination = Analysis by GD-OES involves the following opera- ‘
tions:
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preparation of the specimen to be analyzed, generally in the form of a flat plate or
disk of dimensions appropriate to the instrument or analytical requirement (round
or rectangular samples with a width of 10 to 100 mm are suitable);

atomization and excitation of the elements to be determined by means of ion sput-
tering and energy transfer processes occurring in the glow discharge;

measurement of the emission intensities of characteristic spectral lines of the ana-
lytes (for depth profiling, emission intensities are recorded as a function of time);

determination of the analyte concentrations contained in the sample by calibration
with reference samples of known composition (for depth profiling, the sputtered
depth as a function of time is also determined by calibration with reference samples
of known composition and sputtering rates).

3.1.1 Principles of GD-OES A diagram of a typical GD-OES system is presented in
Fig. 1. GD-OES is based on the use of a glow discharge device as an optical emission
source. The glow discharge device consists of a vacuum chamber filled with an inert
gas, usually argon. The glowing plasma, from which the discharge takes its name, is
maintained by a controlled high voltage of 500 V to 1 000 V applied between the anode
and cathode in the inert gas. The solid sample to be analyzed serves as the cathode.
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Fig. 1 Schematic of a GD-OES system
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