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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Fine ceramics (advanced ceramics, advanced technical
ceramics) — Test method for plasma resistance of ceramic
components in semiconductor manufacturing equipment

1 Scope
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Terms and definitions

ifacturing equipment. It is applicable to ceramic components of plasma-resistant €o
tching chambers used in semiconductor manufacturing.

following documents are referred to in the text in such a way that-some or all of t
fitutes requirements of this document. For dated references, enly the edition cited
ted references, the latest edition of the referenced document (including any amendme

B274, Geometrical Product Specifications (GPS) — Surface' texture: Profile method

287, Geometrical Product Specifications (GPS) — Surface texture: Profile method — Term
urface texture parameters

8452, Fine ceramics (advanced ceramics, advanced technical ceramics) — Determination
ramic films by contact-probe profilometer

he purposes of this document, the following terms and definitions apply.
nd IEC maintain terminolegical databases for use in standardization at the following 2

SO Online browsing platform: available at https://www.iso.org/obp

EC Electropedia;-available at http://www.electropedia.org/

na resistance
tance-te erosion of the material such as particles which result from corrosion of the }
veplasma source for semiconductor manufacturing

document specifies a test method for plasma resistance of ceramic components in sei’;iconductor

ponents in

heir content
applies. For
hts) applies.
— Nominal

s, definitions

of thickness

ddresses:

materials by

3.2

ceramic component
ceramic part, such as an electrostatic chuck, ring, plate for gas injection, end-point detector, gas injector
or viewing port, in a dry etching chamber in semiconductor manufacturing

3.3

erosion depth
difference in height between non-plasma exposure area and plasma exposure area

4 Principle of measurement

This document concerns the measurement of erosion depth after a plasma resistance test and the
measurement of surface roughness before and after a plasma resistance test.
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An erosion depth shall be evaluated from the profile which is obtained by scanning the surface by using
a contact probe profilometer. The profile is in proportion to the difference in height between the parts
covered by masking and those not covered by masking.

Surface roughness parameters such as Ra and Rz shall be evaluated before and after the plasma
resistance test by using a surface roughness profilometer.
5 Test environment

The measurement of the erosion depth and surface roughness shall be carried out in an environment
free from m chanicalvibrationsthat could affectthe measurement

6 Apparatus

6.1 Plasma-etching equipment

The plasmatetching equipment should be a type of reactive ion etching with tWop parallel electijodes
powered byla radio-frequency generator of 13,56 MHz.

6.2 Contact-probe profilometer

The contactiprobe profilometer shall be in accordance with ISO 18452.

6.3 Surfage roughness profilometer
The surface|roughness profilometer shall be in accordancewith ISO 3274.
The surface|roughness parameters shall be in accordance with ISO 4287.

The contactiprobe profilometer and surface roughness profilometer may be the same instrument.

7 Test pleces

7.1 Genefal consideration
The test pieges shall comprise.céramics or a ceramic coating on the substrate.

The test pieges shall have-dimensions sufficient to ensure stability on the test piece stage of the plasma-
etching equlpment, contdct-probe profilometer and surface roughness profilometer.

Clean the tgst piece by using an appropriate method for the ceramics or ceramic coating, so that the
surface of the testpiece is free from dust, oil and any other foreign particle.

7.2 Surface conditions

The test piece shall have smooth surface roughness sufficient to measure the erosion depth by using
the plasma resistance test.

8 Procedure

8.1 Measurement of surface roughness before a plasma resistance test

Measure the surface roughness of the test piece by using the surface roughness profiler before a plasma
resistance test.
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8.2 Masking
Cover a part of the test piece surface with ceramic material, such as aluminium oxide.

The ceramic materials for masking shall be fixed so as not to move during the plasma resistance test.
8.3 Plasma resistance test

8.3.1 Setting of test pieces

Set the test pieces on the bottom electrode concentrically.

8.3.1 Test conditions

Use process gases of tetrafluoromethane and oxygen.

The ratio of the flow rate of tetrafluoromethane to the flow rate of oxygen shall be 4 to 1.
Use 4n incident plasma power of 1 kW and a radio-frequency of 13,56 MHz.

The pressure in the test chamber should be 1 Pa to 100 Pa.

The gime of the test shall be enough to evaluate the plasma resistance. The minimum test tirhe should be
atledst 1 h and the number of testing points should be two or'more testing points, such as 5/ h and 10 h.

The flow rate of tetrafluoromethane and oxygen should be’6,76 x 10-3 Pa*m3/s, 1,69 x 103 Pa*m3/s,
respectively.

8.4 | Measurement of erosion depth
Remgpve the masking materials from the test'piece after the plasma resistance test.

Meagure the erosion depth of the test-piece in the direction perpendicular to the interface petween the
masled area and the etched surface area by using the contact-probe profilometer.

8.5 | Measurement of surface roughness after the plasma resistance test

Meagure a surface roughness, such as Ra and Rz, of the test piece in the etched area and the previously
masked area by using thie/surface roughness profiler after the plasma resistance test.

9 C(Calculation

9.1 | Calculation of mean erosion depth

The medan value of the erosion dpp‘rh is calculated hy ‘quing at least five measurements per test piece.
The value should be given to three significant figures (validated number).

The mean value of the erosion depth, dey, in pm, is given by Formula (1):

d, =5 ()

d; isthe measurement value;

n isthe total number of measurements.

© IS0 2019 - All rights reserved 3
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9.2 Calculation of surface roughness

The mean value of surface roughness parameters is calculated by taking at least five measurements per
test piece.

The surface roughness of covered parts by masking may be used as the surface roughness before the
plasma resistance test.

10 Test report
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