
Designation: F 533 – 96

Standard Test Method for
Thickness and Thickness Variation of Silicon Wafers 1

This standard is issued under the fixed designation F 533; 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 (e) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This test method2 covers measurement of the thickness
of silicon wafers, polished or unpolished, and estimation of the
variation in thickness across the wafer.

1.2 This test method is intended primarily for use with
wafers that meet the dimension and tolerance requirements of
SEMI Specifications M 1. However, it can be applied to
circular silicon, wafers or substrates of any diameter and
thickness that can be handled without breaking.

1.3 This test method is suitable for both contact and
contactless gaging equipment. Precision statements have been
established for each.

1.4 The values stated in inch-pound units are to be regarded
as standard. The values in parentheses are for information only.

1.5 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

2. Referenced Documents

2.1 SEMI Standard:
Specifications M 1, for Polished Monocrystalline Silicon

Wafers3

2.2 Federal Standards:
Fed. Std. No. 209B Clean Room and Work Station Require-

ments, Controlled Environment4

Fed. Spec. GGG-G-15C Gage Blocks and Accessories (Inch
and Metric), Nov. 6, 19705

3. Terminology

3.1 Definitions:
3.1.1 back surface—of a semiconductor wafer, the exposed

surface opposite to that upon which active semiconductor
devices have been or will be fabricated.

3.1.2 front surface—of a semiconductor wafer, the exposed
surface upon which active semiconductor devices have been or
will be fabricated.

3.1.3 thickness—of a semiconductor wafer, the distance
through the wafer between corresponding points on the front
and back surfaces.

3.1.4 total thickness variation, TTV—of a semiconductor
wafer, the difference between the maximum and minimum
values of the thickness of the wafer.

4. Summary of Test Method

4.1 The thickness of the wafer is measured at its center and
at four other sites whose positions are defined with respect to
the primary flat or other index mark. Two of the sites fall along
a diameter and two along a second diameter, perpendicular to
the first.

4.2 The thickness measured at the center of the wafer is
generally taken as the nominal thickness of the wafer.

4.3 The maximum difference between any two of the five
thickness measurements is taken as the total thickness variation
of the wafer.

5. Significance and Use

5.1 Wafer thickness and thickness variations must be con-
trolled to suit the requirements of fixtures and equipment used
in microelectronic processing. Estimates of these parameters,
based on a representative sample from a given lot of wafers,
will aid in determining whether or not wafers from that lot are
acceptable for the intended processing steps.

5.2 Wafers that are too thin may break during normal
processing operations. Wafers that are too thick may cause
mechanical jamming. Wafers with thicknesses outside the
desired tolerance may not have appropriate thermal mass or
electrical resistance for certain processing steps.

5.3 Excessive thickness variations may cause problems with
mechanical handling of the wafers during processing. In
addition, such variations may cause deviations from surface
flatness that adversely affect photolithographic processes. The
effect of thickness variations on photolithographic processes
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of Thickness, available from Beuth Verlag, Gmbh, Burggrafenstrasse 4-10, D-1000
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