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Mean Value of
Sample Number Number of Concentration of | Sample Standard
Measurements Substitutional Deviation
Carbon
1 21 2.79 0.204
2 21 3.89 0.342
3 21 0.23 0.059
4 21 0.35 0.050
5 21 0.74 0.100
6 21 0.93 0.081
7 21 1.03 0.079
8 21 1.25 0.168
9 21 0.41 0.083
10 21 0.84 0.123
11 20 0.80 0.081
12 20 0.94 0.135
13 20 0.99 0.095
14 20 0.30 0.097
15 20 0.46 0.084
16 20 0.71 0.070
17 20 1.07 0.108
18 20 1.46 0.145
19 20 341 0.276
20 20 0.31 0.051
21 20 0.45 0.073
22 20 0.51 0.099
23 20 0.74 0.116
24 20 0.16 0.055
25 20 0.62 0.100
26 20 0.87 0.131
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Standard of Japan Electronics and Information Technology Industries Association

Standard test method for substitutional atomic carbon
content of silicon by infrared absorption

Introduction

This standard is based upon the results of the activities by Technical Committee, Test Method for Oxygen and
Carbon Content, of Silicon Technical Committee of Japan Electronic Industry Development Association between
1983 and 1992, which reviewed the conventional ASTM F 123. During this period they performed more than two
times of a domestic round-robin measurement and an activation analysis by infrared absorption, and analyzed the
results thereof. These results were presented in the ASTM meeting of 1987 and became ASTM F 1391 (*) (and
standardized as DIN50438/2 in German as well (1)).

This standard utilizes the following formula (*) where in principle light absorbance is proportional to the
product of a thickness and content. The terms of a spectroscopy and a semiconductor technology in this document
will not be specifically defined except the special terms and shall be in accordance with the Technical Terms
Dictionary issued by the Ministry of Education, Culture, Sports, Science and Technology.

Note (') There are some differences between DIN50438/2 and ASTM Standard.
(*)  Furthermore, this Standard has been completed with modifications made by study of the
accuracy of the tests in between 1993 and 1997.
(®)  Where a carbon content is ¢, absorptivity by atomic carbon of a unit content is ¢ , a thickness of
the sample is d, strength of an incident light is I, and strength of a transmission light is I, the

formula is In(I/T)= ¢ dc, or, being an absorption coefficientas «, a=c¢ c.

1. Scope This standard specifies a conversion coefficient between an absorption coefficient and a substitutional
atomic carbon content as well as a standard test method to determine a substitutional atomic carbon content in silicon

monocrystal by infrared absorption.

2. Normative references The following standards containprovisions which, through reference in this Standard,
contituteprovisions of this Standard. If the indication of the year of issue [the year coming into effect, in case of the
Japanese Industrial Standard (hereinafter referred to as JIS)] is given to these referred standards, only the edition of
indicated year constitutes the provision of this Standard but the revision, amendment or supplement made thereafter
in not applied. The normative references without the indication of the year of issue (or the year of coming into effect)
apply limiting only to the most recent edition (including the amendment and supplement).

ASTM F 139193 Standard Test Method for Subustitutional Atomic Carbon Content of Silicon by Infrared

Absorption
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3. Outline
3.1 Existing status This test method is to determine the content of substitutional atomic carbon isolated in
monocrystalline silicon by its peculiar infrared absorption peak. All of carbon normally enters into the substitutional
lattice position and only in special case carbon will be separated as silicon carbide. Therefore the substitutional
carbon content is normally determined by this method.
3.2  Range of content The effective scope of the carbon content test by this test method is between a maximum
volume of fusible substitutional carbon in silicon at the point of fusion (about 7ppma, 3x10'7atoms/cm’) and a
minimum limit of the detectable volume, or about 0.04ppma, 2x10' atoms/cm”.
33 Method This test method utilizes a correlation between the carbon content and the absorption coefficient in
the infrared absorption band for substitutional carbon in silicon. The peak of the absorption band is in 605cm™, or
16.53 um.
3.4  Restriction on sample (*) This test method can be applied to a silicon sample of 3 Q cm or more, type p, or
1 Qcm or more, type n. Silicon wafer of any crystal orientation can be acceptable and both sides of the sample shall
be polished.
Note ()  Accordance with ASTM F 1391-93.
3.5 Equipment This test method is assumed to use an infrared spectrometer operating over the range of a wave
number, 500 to 2000cm™ (wavelength of 20 to 5 1 m).
3.6  Safety (°) In this test method safety issues in its use are not considered. It is a user's responsibility to take
appropriate measures for safety and health prior to its use and to establish a scope of the limited application.
Note (°)  Accordance with ASTM F 1391-93.

3.7  Test method
371 Shape of sample Wafers of about 2.0mm thickness polished on the both sides shall be prepared.
3.7.2 Reference sample Reference samples with low carbon content shall be prepared in the same manner of
test sample.
3.7.3 Infrared test After confirmation of an appropriate function of the equipment, the transmission spectrum
of the test sample and the reference sample shall be tested over the range of a wave number, 500cm’ to 700cm™, (the
wavelength of 20.0 to 14.3 x m) in accordance with the manufacturers' instruction depending upon an infrared
spectrometer of a double beam dispersion type or a single beam Fourier transform type (FT-1R).

The absorbance spectrums can be obtained from these transmission spectrums and as a result of the spectrum
for carbon only can be gotten as a difference of these two absorbance spectrums.
3.74 Calculation of content The baseline shall be drawn bridging the both sides of the carbon peak in this
absorbance spectrum, and absorbance at both of the peak and the baseline shall be recorded. The absorption
coefficient can be calculated from these two values and the thickness of the sample, and the substitutional carbon
content can be calculated by correcting the height of peak with the thickness of the sample and multiplying by a

constant.

4. Definition of terms The definitions of main terms used in this standard are as follows.
4.1 Baseline This is a straight line showing a spectrum obtained from a case of no impurities, by linking both

sides of the carbon peak in an absorbance spectrum (See Fig. 1).
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Fig.1 Example of Absorbance Spectrum showing Baseline

4.2  Baseline absorbance This is a value of the baseline in the wave number corresponding to the carbon peak.
This shows absorbance in the case containing no carbon and is used for determining a height of the absorbance peak.
4.3  Full width at half maximum (FWHM) This is a width of the absorption band where absorbance of the

baseline is a half of its maximum value.

5. Disturbance interference

5.1 Test condition When a stray light enters into the detector, the absorption coefficient is calculated to be
smaller and therefore carbon content tends to be lower.

5.2  Reference sample The carbon content of the reference sample shall be 2x10'atoms/cm? or less in order to
make a margin of an error the minimum in comparison of both samples. It is difficult to obtain the reference sample
with the carbon content of far less than 0.04ppma. Therefore, the test of silicon with low content of carbon, about
0.04ppma, which is a limit of detection, is inevitably made by only testing the difference, and it is difficult to
measure an absolute temperature of the reference sample.

5.3  Accuracy of equipment The test of the carbon content depends upon the use technology of a
spectrophotometer. As transmittance at the carbon peak is very low while that at the baseline is about 40%, linearity
of the spectrophotometer must be very good. Also, the accuracy of a wave number is very important, because the
carbon peak is on the shoulder of the very strong lattice absorption band.

54  Adjustment of equipment The allowable FWHM of the carbon absorption band shall be 6cm™ or less. If it
is wider than that, it is because the combination of the thickness of the test sample and the thickness of the reference
sample is not appropriate, or the resolving power of the equipment is not well adjusted. The excessive absorption
width in the dispersive type of equipment can be caused by wrong balance adjustment of the equipment or too fast
scanning speed. In the Fourier transform type of equipment, the excessive width at half maximum can be caused by

use of a diaphragm of a too wide light source.
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5.5 Shape of sample When the size of the sample is less than the size of the light beam of the equipment, a
margin of an error will be caused. In order to solve this problem, an appropriate diaphragm for the sample shall be
used or a diaphragm for reducing the diameter of the light beam on the sample shall be used.
5.6  Background absorption The basic 2 phonon lattice vibration band of silicon at about 610cm™ (16 1 m) is
very strong and the width at half maximum of the absorption peak is 9cm™(®). As this wide peak is near the
wavelength of the carbon absorption band in silicon, it will cause problem for measurement of the strength of the
carbon absorption band.

Note (°)  F. A. Johnson, Proc. Phys. Soc., 73, pp. 265-272 (1959).
5.7 Temperature The temperatures of the reference sample and the test sample shall be same in order to
eliminate the influence of a temperature on the strength of the lattice vibration band.
5.8  Detection limit Since the value of the minimum detection limit of this test method is determined by the
ratio of a spectrum signal versus a noise, it is necessary for obtaining a high sensitivity by this method to have a long
period of testing and to keep a spectrophotometer stable.
59  Registivity () For the silicon sample with resistivity of 3 Qcm or less in type p, or 1 Qcm or less in type n,
the transmission energy will reduce to the level under necessary standard for the operation of most spectrometers,
due to free carrier absorption.

Note (') Accordance with ASTM F 1391-93.

6. Equipment

6.1 Infrared spectrum Any spectrophotometer can be used whether it is computerized or not. Whether the
infrared spectrophotometer is a dispersive type or a Fourier Transform type, it is necessary to set the wave number
resolution of the spectrometer within 2cm™ over 500cm™ to 700cm™. All scanning wave number range of the
spectrophotometer shall cover from 500cm™ to 2000cm™.

6.2  Thickness measurement The equipment for measuring the thickness of the sample including the
micrometer calipers shall have a capability of measurement with an accuracy of 0.0025mm.

6.3  Manufacturing The equipment or material for slicing or polishing silicon shall have a capability of making
a finished thickness with a tolerance of +0.025mm or less, and a difference of a entire thickness 0.0 1mm or less.

6.4  Temperature The thermometer or other tool for measuring the temperature of a sample room shall have a

capability of measurement with an accuracy of =2°C.

7. Sampling
7.1 Measuring position Unless otherwise specified, the test of the silicon sample to be used for the carbon test

shall be made at the center of wafer.

8. Test and reference samples

8.1 Thickness of sample Monocrystal silicon of about 2mm thickness should be used for the test of carbon
content.

8.2  Manufacturing Test and reference samples need to be carefully manufactured in order to comply with the
following standards.

8.2.1 Uniformity of thickness The variation of the thickness of the test area shall be Z=0.005 mm or less.
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8.2.2 Finish The surface finish of the test sample and the reference sample shall be same.

8.23 Accuracy of thickness (in case of having no correction function) (*) In case of the test by the simple
infrared spectrophotometer of the double beam dispersion type, the final thickness at the center of the test sample and
the reference sample shall be same within 0.01lmm accuracy.

Note (¥)  Accordance with ASTM F 1391-93.

8.24 Accuracy of thickness (in case of having a correction function) () 1In case of the test by the
spectrophotometer of the double beam dispersion type with a computer or a single beam FT-1R type, the final
thickness at the center of the test sample and the reference sample shall be same within £0.01mm accuracy.

Note (°)  Accordance with ASTM F 1391-93.

8.2.5 Size The surface area shall be sufficiently wide considering a sample-supporting device in order to
prevent an incident light from going around into the side of test and reference samples.

8.3 Reference sample ('°) The reference sample shall be selected from silicon with the lowest content of
substitutional carbon and without observation of infrared absorption by the carrier over the wave number range of
500"'cm to 2000 cm as to a free carrier concentration.

Note (')  The best method for selection of the reference sample suitable for the use is to manufacture
polished samples of the same thickness from many crystals of different low carbon content and
to compare them each other by the infrared spectrometer. The sample showing the maximum
relative transmittance at 605cm™ can be used as the reference sample.

8.4  Resistivity Resistivity of the test sample and the reference sample shall be 3 Q cm or more in the type p, or

1 Q cm or more in the type n.

9. Test procedure

9.1 Inspection of equipment

9.1.1 Baseline 100% baseline shall be confirmed in advance for a measurement of "noise" level.

9.1.1.1 Equipment of double beam type In the equipment of the double beam type, the transmission
spectrum shall be tested with keeping both of the light paths for the test sample and reference sample empty.

9.1.1.2 Equipment of single beam type In the equipment of the single beam type, the transmission spectrum
shall be determined by the ratio of the spectrums of two tests with keeping the light path for the test sample empty.
9.1.1.3 Test and confirmation In either equipment, the transmission spectrum shall be plotted over the wave
number range of 500™'cm to 700 cm and 100% baseline shall be confirmed.

9.1.1.4 Measures If the baseline is 100=0.5% all over the range of 500"'cm to 700™'cm, the subsequent step
may be taken. Unless the above standard is complied with, the equipment shall be adjusted or modified so that this
standard may be satisfied.

9.1.2 0% Transmittance (T) line The 0% transmittance line shall be confirmed. In either case of the double
beam or the single beam, the value under 0% shall not be over *0.5%.

9.1.2.1 Equipment of double beam dispersion type In the equipment of the double beam dipersion type
(DIR), the transmission spectrum shall be tested over the range of 500"'cm to 700" cm with blocking the light beam
on the test sample.

9.1.2.2 FT-IR equipment In the FT-IR equipment, the single beam background spectrum (only in case that
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the beam is empty) shall be tested over the range of 200™'cm to 1000"'cm. The energy recorded in the area of wave
number where the detector does not respond (300"'cm or less in most of the detector) shall not exceed 1% of the
maximum signal of the above available range.

9.1.3 Linearity By the test of the spectrum based on the atmosphere of the silicon reference sample over the
wave number range of 1600"'cm to 2000 cm, "Intermediate Area Linearity" of the equipment shall be tested. Unless
the value of transmittance is 53.8£2% all over this wave number range, the non-liner response of the equipment
shall be adjusted.

9.2  Thickness The thickness of the test sample and the reference sample shall be measured and shall be
confirmed to be 2£0.01mm at its center.

9.3  Surface treatment In testing organizations, all samples including the reference sample shall be etched with
10% hydrofluoric acid in order to remove the surface oxide film right before the first test, provided that this
treatment can be eliminated in case that the thickness of the surface oxide film is 10nm or less. The temperature of
the sample room shall be measured with an accuracy of =2°C and recorded.

9.4  Test condition In the equipment of the double beam type, the absorption spectrum shall be tested and
recorded over at least 500"cm to 700"'cm (inclusive) with leaving the test sample in the sample beam and the
reference sample in the reference beam. The wave number resolving power shall be 2cm™ or less at 605cm™. The
spectrum test shall be done in the sample room that is of a vacuum, or of a dry nitrogen or dry oxygen atmosphere.
The sample shall be placed so that the infrared beam may go through the center of the sample and it may
perpendicularly enter into the surface of the sample.

9.5 Infrared transmission spectrum In the equipment of the double beam dispersion type without a computer,
the transmission spectrum of the reference sample containing no carbon and test sample shall be tested by reference
beam and sample beam respectively.

In the equipment of the dispersion type with a computer (CA-DIR) and the equipment of the single beam type,
the spectrum of the test sample and the reference sample shall be continuously tested under the same conditions as
described in item 9.4.

First of all the background spectrum shall be tested with keeping the light path empty. Then the transmission
spectrum of the test sample and the reference sample shall be tested. The transmittance spectrums can be obtained by
dividing these transmission spectrums by the background spectrum. Furthermore these shall be converted to the
absorbance spectrums. The reference sample absorbance spectrum shall be multiplied by [thickness of test
sample/thickness of reference sample] (difference coefficient), which will be an absorbance spectrum of the sample
without standardized carbon. Finally the absorbance spectrum of carbon only can be obtained by subtracting this
absorbance spectrum of the sample without standardized carbon from the absorbance spectrum of the test sample.

9.6  Absorbance baseline The baseline shall be determined by drawing the straight line from 580cm™ to
615cm™ so that the absorbance spectrum of carbon only can be plotted over the range of 500cm™ to 700cm™ ().

Note ('')  If the test equipment has a capability of a mathematical processing, the difference coefficient

shall be adjusted so that the baseline at the off-the-peak range of 580cm™ to 615cm™ will be the

most gentle slope, for subtraction of the absorbance spectrum of the reference sample from the

absorbance spectrum of the test sample. By this method 2 phonon absorption band due to silicon

will be removed and the spectrum of carbon only can be obtained. The wave numbers at both

ends of the absorbance baseline were determined in the Committee of 1996. (Refer to the
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Explanation. Messrs. Toshihiro Arai, Masaharu Watanabe, etc will publish the details in the
Japan Electronic Industry Monthly Report.)
9.7  Peak wave number and absorbance determination The position of the wave number corresponding to
the maximum absorbance in the range of the wave number of 603cm™ to 607cm™ shall be determined. The wave
number in five figures shall be recorded as W,. The absorbance at the absorption peak shall be recorded as the
maximum absorbance A,,. The baseline absorbance A, as a value of the baseline defined in the item 9.6 at W, shall be
recorded. Both of A, and A,, shall be recorded in three significant figures.
9.8  Full width at half maximum (FWHM) FWHM of the peak shall be tested and recorded. If FWHM of the
peak is more than 6¢cm™, it is assumed that the appropriate spectrum is not obtained. In such a case, the equipment
shall be further adjusted or it is considered that the sample is under the stress. The item 5.4 shall be referred to
regarding the list of causes affecting FWHM. The equipment shall be adjusted in order to obtain an appropriate
FWHM.
9.9  Apodization function For the FT-IR equipment the used apodization function ('?) shall be recorded and for
the infrared spectrometer of the dispersion type (DIR) the slit width shall be recorded.
Note ('*)  The envelope function for Fourier transformation from the strength of the transmission light with
interferometer light path difference as a variable to the transmission light spectrum with the light

wave number as a variable.

10. Calculation
10.1 Absorption coefficient The absorption coefficient, « shall be calculated by use of the following formula
regarding the absorbance and the absorption coefficient (**).
Note (')  This formula does not include a correction of multiplex reflection. As this correction is of very
strong lattice vibration absorption of 610cm™, it is not needed (the transmittance is about 5% in
case of 2mm thickness). There is the following relation among strength of incident light I,
strength of transmission light I, absorbance A, absorption coefficient « , thickness d and X.
Vly=ecd=eeX0= 104
As the base of the logarithm of absorbance A is 10, absorption coefficient « is a natural
logarithm, the thickness d is a unit of cm and X is a unit of mm, there is a relation of o =10 (In
10) A/X.
o = %(Ap LAY e 0
Where, X = thickness of sample (unit: mm)
A, = peak value of absorbance spectrum of carbon only
Ay, = baseline value of absorbance spectrum of carbon only
10.2  Content The substitutional carbon content shall be calculated in the unit of ppma or atoms/cm’ by use of
the following formula. This conversion coefficient is obtained as a result of activation analysis (**).
atoms/cm’ = 8.2 x 10
ppma = 1.64 «
Note ()  N. Inoue, T. Arai, T. Nozaki, K. Endo, and K. Mizuma, Emerging Semiconductor Technology,
ASTMSTP960, D. C. Gupta and P. H. Langer, eds., ASTM, 1987, pp. 365-377
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The conversion coefficient as a result of analysis of a circulatory test by the Committee was 8.07
as shown in the formula (2). Thereafter, as a result of reprocessing of a statistical data by ASTM,

it became 8.2 and it was adopted as ASTM Standard.

11. Reportdata The following information shall be reported.

(1) The equipment used, the testing person, the test date

(2) The number of the test sample and the reference sample

(3) The temperature of the sample room

(4) The thickness of the test sample and the reference sample

(5) The position and the size of the irradiated area of the sample

(6) For FT-IR equipment, (a) appotization function used, (b) zero filling volume, (c) data number per 1cm™
For the equipment of the dispersive type, (a) scanning time/cm™, (b) width of slit of spectrometer, (c)
resolving power at 600cm’

(7) FWHM of the absorption peak

(8) The wave number of the absorption peak, W, unit cm’

(9) The absorption coefficient by substitutional carbon, « , unit cm™

(10)  Carbon content, unit ppma or atoms/cm’

(11) The conversion coefficient used

12. Accuracy and reliability (")
Note (') Toshihiro Arai, Kazuyoshi Endo, Naohisa Inoue, Tadashi Nozaki, Electronic Industry Monthly

Report, Volume 29 No.4, (1987) p. 37
Toshihiro Arai, Kazuyoshi Endo, Naohisa Inoue, Tadashi Nozaki, Standardization of Test of
Carbon Content in Silicon "Research and Study Report regarding Silicon Standardization”,
JEIDA (1989) p. 35

12.1 Infrared absorption test he round-robin measurement of infrared absorption was conducted by JEIDA.

Table 1 shows the test results by 21 organizations. Fig. 2 shows that the standard deviation of the test sample is

increasing with the content value.

As the reason why the straight line showing the relation of the content and the infrared absorption coefficient
does not pass through the origin of the coordinates, it is assumed that a little volume of carbon was included in the
reference sample. While the value of the content by an activation analysis is 4.3x10' atoms/cm’, the calibration line
obtained from Fig. 3 is

(C)=0.807x a (cm)+0.044 (x 107atoms/cm®) « e )

The slice is same as the content of the reference sample.



Table 1 Round-Robin test result

Mean Value of
Sample Number Number of Concentration of | Sample Standard
Measurements Substitutional Deviation
Carbon
1 21 2.79 0.204
2 21 3.89 0.342
3 21 0.23 0.059
4 21 0.35 0.050
5 21 0.74 0.100
6 21 0.93 0.081
7 21 1.03 0.079
8 21 1.25 0.168
9 21 0.41 0.083
10 21 0.84 0.123
11 20 0.80 0.081
12 20 0.94 0.135
13 20 0.99 0.095
14 20 0.30 0.097
15 20 0.46 0.084
16 20 0.71 0.070
17 20 1.07 0.108
18 20 1.46 0.145
19 20 3.41 0.276
20 20 0.31 0.051
21 20 0.45 0.073
22 20 0.51 0.099
23 20 0.74 0.116
24 20 0.16 0.055
25 20 0.62 0.100
26 20 0.87 0.131
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Fig.2 Content dependency of infrared test standard deviation (ASTM F 1391-93)
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12.2  Activation analysis and SIMS analysis The carbon content in the sample by the infrared test was tested by
the activation analysis. Carbon was emitted according to the following reaction by irradiating *He on the sample.
2C (He, «)''C(B7, ahalf-value period 20 minutes)

After removing surface corrosion by etching, lithium carbonate was chemically separated and gamma rays due
to annihilation of positrons generated in decay of ''C were measured. Graphite was used as a standard sample for
activation (16). For the carbon content levels of 1x10'7, 1x10', 1x10"°, 2x10"*atoms/cm’, the standard deviations as a
result were 4, 8, 20, 50% respectively.

In the SIMS analysis, the values thereof were same as those of activation analysis within the SIMS's tolerance
(about 15%).

Note (‘) The result is shown in Table 1
12.3 Carbon existence status Carbon in crystal silicon enters into the substitutional lattice position and it
unlikely enters into the interstitial position. There is a possibility that carbon will be separated as silicon carbide, if
the sample of a very high content is heat-treated or irradiated by neutrons. In this case, the infrared absorption has a
peak at a different wavelength than that of the substitutional carbon. As there is a relation of linearity between
infrared absorption coefficient by substitutional carbon and the content of all carbon by the activation analysis as
shown in Fig. 3, the possibility that the sample used this time may contain other carbon than the substitutional

carbon is considered to be small.
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Fig.3 Relation between infrared absorption coefficient and content value by activation analysis (')

Note (') See Note (")
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Explanation for Standard test method for substitutional atomic carbon content of silicon
by infrared absorption

The following description have been compiled to describe the matters provided in the standard proper and their

associated matters, and is not part the standard.

1. Background and progress of establishment
1.1  Background The method specified in ASTM F 123 has been traditionally used for the infrared absorption
test of the carbon content but there was a flaw that the method revised in 1981 did not define the way of drawing the
baseline. Also, there was a problem that, as carbon absorption was on the shoulder of very large lattice vibration
absorption, it was not well tested by the standard test method. Therefore, after the standardization of the oxygen
content test was completed, it was decided in the Silicon Technologies Committee that the No.10 Special Committee
would be established for promotion of the standardization of the carbon content test.
1.2 Study of standard test method and revision of ASTM Standard In April of 1983 they had the first
meeting and started the activity. They manufactured the test sample and studied the standard test method for use in
the circulatory test, based upon ASTM F 123-81. Between January of 1984 and February of 1985, they had the
infrared circulatory test in 18 organizations and further had an activation analysis of a portion of the samples. They
had a statistical processing of the obtained data and determined the conversion coefficient. They proposed the
revision of the standard test method and the conversion coefficient to ASTM Committee based upon the results
thereof in January of 1986 and the revision became effective after discussion. During this process, there was a review
of the statistical processing of data in NBA and the conversion coefficient was a little changed. This became ASTM
F 1391 in 1989.
1.3 Review in manufacture of standard sample There was a large margin of an error of the test, and the
sample of a low content could not be tested well, even in accordance with the determined standard test method,
because of the then accuracy of the equipment (the equipment of the dispersion double beam type was extensively
used) and test technology. Accordingly, as there were many requests that a standard sample should be made for
carbon like the standard sample of the oxygen content, they started to manufacture the standard sample. They had
done the work for manufacture and distribution of the standard sample of the carbon content since the autumn of
1986 and distributed it in November of 1991. The name of the No.10 Special Committee was changed to be the Test
Method for Carbon Content Special Committee in October of 1988. The measurement equipment manufacturer made
this test.
1.4  Making of standard This has been reorganized as the Test Method for Oxygen and Carbon Content
Special Committee for making the Standards of the oxygen content and the carbon content test methods since 1993.
These Standards are based upon the translation of the draft of ASTM F 1391 of around 1990. Although some of
them are different from ASTM Standards themselves in their composition, they have been unchanged because they
have more details than ASTM and it seems to be more convenient.

As the test technology and the requirements have become advanced during these 10 years since they started to
study, they have reviewed the test method in order to test mainly the sample of the low carbon content and modified

the baseline. Also, relating to this they have restudied the reference sample as the standard sample.
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Remark When the Japan Electronic Industries Development Association (JEIDA) and the Electronic
Industries Association of Japan (EIAJ) merged in November 2000, the Japan Electronics and
Information Technology Industries Association (JEITA) was formed. This Standard has been
established by aligning the former JEIDA 56-1998 with the style of JEITA standards and by adding
the English edition. Therefore, the contents of this Standard are the same as the former JEIDA

56-1998.

2. Ground of baseline When the standard test method was determined, the sample of the high carbon content
and high oxygen content was used because the accuracy of the equipment was not satisfactory. As the result,
absorption of the C-O pair appeared near the carbon absorption peak and therefore the both sides of the baseline were
selected to be 640cm™ and 560cm™’, which were outside of such absorption (**).

On the other hand, it was found that the content value would change depending upon the position of the baseline
in the test of the sample of the low carbon content actually used, and it was determined that the both sides of the
baseline should be 615-580cm™, which were least dependency on the difference coefficient (the multiplying rate for
taking the difference of sample absorption and reference sample absorption). Because of this it was confirmed that
the conversion coefficient did not change (*°).

Note (**)  See Note ().
Note (') See Note ('%).
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