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Producing Spin Coating Resist Thickness Curves’

This standard is issued under the fixed designation F 804; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (¢) indicates an editorial change since the last revision or reapproval.

€1 NoTE—Test Method F 907 added to Referenced Document section editorially in July 1991,

1. Scope

1.1 This practice covers the procedure for producing spin
coating thickness curves for radiation-sensitive resists on
wafers, substrates, and mask blanks.

Note 1-—Several types of thickness-measuring techniques and equip-
ment are available for use in this practice.

1.2 This practice is applicable for resist coating thick-
nesses from submicrometre to several micrometres.

2. Referenced Documents

2.1 ASTM Standards:

F 127 Definitions of Terms Relating to Photomasking
Technology for Microelectronics?

F 907 Test Method for Measurement of Rotational Accel-
eration of a Wafer for Photoresist Spin Coating?

2.2 Other Standards:

Fed. Std. No. 209B Clean Room and Work Station Re-
quirements, Controlled Environment?

Code of Federal Regulations, Title 29, Part 1910, Occupa-
tional Safety and Health Standards*

3. Summary of Practice

3.1 A specific resist thickness is applied to the surface of a
substrate by spin coating. The thickness after drying depends
on the coating equipment parameters and characteristics of
the substrate and resist. The resulting thickness of the dried
resist layer is measured. A correlation between measured
thicknesses and a set of spin coating speeds produces a spin
coating curve for future applications.

4. Significance and Use

4.1 The delineation of the fine geometric patterns on
photomask substrates and semiconductor wafers depends on
the uniformity and repeatability of resist coating thickness. A
standard practice, as described here, is essential for process
control during the fabrication steps in microelectronics
device manufacture.

4, 2 ThlS pract1ce provrdes a means for verlfylng the
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performance of a spin coater to determine its reliability and
repeatability.

4.3 The coating characteristics for various resists can be
evaluated and compared.

5. Terminology

5.1 Definitions:

5.1.1 Terms used in this practice are found in Definitions
F 127.

5.2 Descriptions of Terms Specific to This Standard:

5.2.1 resist—a radiation-sensitive material used to mask
portions of a substrate surface in an imaging process that
includes exposure of the material to patterned radiation of
electromagnetic waves such as visible, ultraviolet, or X rays
or of particles such as electron beams.

5.2.2 spin coater—apparatus or equipment by which resist
is applied to the surface of a rotating substrate.

6. Interferences -

6.1 Spin coaters vary in respect to specific coating charac-
teristics. The spin coating recommendations supplied by
resist producers provide a basic guide for user application.

6.2 Drying and baking conditions of time and tempera-
ture will affect the measured resist thickness through removal
of the carrier solvent and densification of the layer for all
types of measuring instruments.

6.3 In noncontact measurement techniques, changes in
the optical parameters of the resist layer may result from the
baking conditions used in drying the resist.

6.4 In noncontact measurement techniques, exposure of
the resist layer to its radiation-sensitive wavelengths may
affect the optical parameters of the layer.

6.5 In noncontact measurement techniques, the optlcal
parameters (reflectivity, absorptivity, and refractive index) of
any specimen surface layers underlying the resist will influ-
ence the measurements in this practice. .

6.6 In contact thickness measurement techmques, chemr—
cally produced steps in the resist layer are generally unsatls-
factory for profile measurement in this practice.

'6.6.1_Resist removal by chemical scribing or w1pmg may

produce distorted and tapered step edges which degrade the_

accuracy of measurement.

6.6.2 Resist exposure and i 1mage development to produce
steps in the layer may change the original coated thickness
basis for measurement, °©

NoTE 2—Measurement of the resist thickness utilizing exposed and
developed images (thickness after development) is, however, a useful
determination for lithographic process evaluations when used in con-



sydba
ASTM Stamp

https://standards.iteh.ai/catalog/standards/sist/1715e336-b022-4ef4-8a13-da04343d4c5e/astm-f804-831990e01

