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SEMI M24-0299E

SPECIFICATION FOR POLISHED MONOCRYSTALLINE SILICON
PREMIUM WAFERS

This specification was technically approved by the Global Traceability Committee and is the direct
responsibility of the North American Traceability Committee. Current edition approved by the North
American Traceability Committee on August 15, 1998. Initially available on SEMI OnLine January1999;
published February 1999. Originally published in 1994.
E This document was modified in May 1999 to incorporate numerous editorial changes. Changes were made
to Sections 2.5, 3.6, and 11.1, and Table 2.

1 Purpose

1.1 This document specifies requirements for virgin
silicon premium wafers with nominal diameter from
150 mm to 300 mm used for particle counting, ion
contamination monitoring, and measuring pattern
resolution in the photolithography process in
semiconductor manufacturing. The premium wafer has
tighter specification values in some specific items for
the specific usage, and looser or equal specification
values in other items than a prime wafer has.

2 Scope

2.1 This specification classifies premium wafers
according to surface condition and dimensional
tolerances. Premium wafer classifications are
summarized in Table 1.

2.2 Specification values are determined by the use for
which the wafers are intended.

2.3 This document applies SEMI M28 (Specification
for Developmental 300 mm Diameter Polished Single
Crystal Silicon Wafers) classification and terminology
which were discussed and recognized world wide. This
classification and terminology are Particle Counting,
Furnace and Thermal Process, and Lithography and
Patterning.

2.4 This specification provides pre mium wafers that
can be used to test and evaluate 0.25 micron design rule
device process.

NOTE 1: The specification for premium wafers forÿ
0.18 micron designs are to be specified later, and to be
added as an additional table.

2.5 For referee purposes, SI (Syste m International)
units shall be used.

NOTE 2: The purpose of revising SEMI M24 is to
review the present requirements for premium wafers
and to apply the newest classification, terminology and
test methods cited in SEMI M28. The specifications for
300 mm wafers are based on SEMI M28 and those for
150 mm and 200 mm wafers are almost the same as
those for 300 mm wafers, because the design rule

determines the requirements. The use of 100 mm and
125 mm wafers forÿ 0.25 micron devices is small, so
the SEMI M24 specification is aimed at 150 mm, 200
mm, and 300 mm wafers.

3 Referenced Documents

3.1 SEMI Standards

SEMI M1 — Specifications for Polished Mono-
crystalline Silicon Wafers

SEMI M18 — Format for Silicon Wafer Specification
Form for Order Entry

SEMI M20 — Specification for Establishing a Wafer
Coordinate System

SEMI M25 — Specification for Silicon Wafers for
Calibration of Light Point Defect Wafer Inspection
Systems with Respect to the Diameter of Polystyrene
Latex Spheres

SEMI M28 — Specification for Developmental 300
mm Diameter Polished Single Crystal Silicon Wafers

3.2 ANSI Standard1

ANSI/ASQC Z1.4 — Sampling Procedures and Tables
for Inspection by Attributes

3.3 ASTM Standards2

D 523 — Standard Test Method for Specular Gloss

E 122 — Standard Practice for Choice of Sample Size
to Estimate the Average Quality of a Lot or Process

F 26 — Standard Test Methods for Determining the
Orientation of a Semiconductive Single Crystal

F 42 — Standard Test Methods for Conductivity Type
of Extrinsic Semiconducting Materials

1 American Society for Quality Control, 611 East Wisconsin Avenue,
Milwaukee, WI 53202
2 American Society for Testing and Materials, 100 Barr Harbor
Drive, West Conshohoken, PA 19428-2959
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F 47 — Standard Test Method for Crystallographic
Perfection of Silicon by Preferential Etch Techniques

F 84 — Standard Test Method for Measuring
Resistivity of Silicon Wafers with an In-Line Four-
Probe Array

F 154 — Standard Practices and Nomenclature for
Identification of Structures and Contaminants Seen on
Specular Silicon Surfaces

F 391 — Standard Test Methods for Minority-Carrier
Diffusion Length in Extrinsic Semiconductors by
Measurement of Steady-State Surface Photovoltage

F 416 — Standard Test Method for Detection of
Oxidation Induced Defects in Polished Silicon Wafers

F 523 — Standard Practice for Unaided Visual
Inspection of Polished Silicon Wafer Surface

F 533 — Standard Test Method for Thickness and
Thickness of Variation of Silicon Wafers

F 534 — Standard Test Method for Bow of Silicon
Wafers

F 613 — Standard Test Method for Measuring
Diameter of Semiconductor Wafers

F 657 — Standard Test Method for Measuring Warp
and Total Thickness Variation on Silicon Wafers by
Noncontact Scanning

F 671 — Standard Test Method for Measuring Flat
Length on Wafers of Silicon and Other Electronic
Material

F 673 — Standard Test Methods for Measuring
Resistivity of Semiconductor Slices or Sheet Resistance
of Semiconductor Films with a Noncontact Eddy-
Current Gage

F 847 — Standard Test Methods for Measuring
Crystallographic Orientation of Flats on Single Crystal
Silicon Wafers by X-Ray Techniques

F 928 — Standard Test Methods for Edge Contour of
Circular Semiconductor Wafers and Rigid Disk
Substrates

F 978 — Standard Test Method for Characterizing
Semiconductor Deep Levels by Transient Capacitance
Techniques

F 1049 — Standard Practice for Shallow Pit Detection
on Silicon Wafers

F 1152 — Standard Test Method for Dimensions of
Notches on Silicon Wafers

F 1188 — Standard Test Method for Interstitial Atomic
Oxygen Content of Silicon by Infrared Absorption

F 1239 — Standard Test Methods for Oxygen
Precipitation Characterization of Silicon Wafers by
Measurement of Interstitial Oxygen Reduction

F 1241 — Standard Terminology of Silicon
Technology

F 1390 — Standard Test Method for Measuring Warp
on Silicon Wafers by Automated Noncontact Scanning

F 1391 — Standard Test Method for Substitutional
Atomic Carbon Content of Silicon by Infrared
Absorption

F 1451 — Standard Test Method for Measuring Sori on
Silicon Wafers by Automated Noncontact Scanning

F 1526 — Standard Test Method for Measuring Surface
Metal Contamination on Silicon Wafers by Total
Reflection X-ray Fluorescence Spectroscopy

F 1530 — Standard Test Method for Measuring
Flatness, Thickness, and Thickness Variation on Silicon
Wafers by Automated Noncontact Scanning

F 1535 — Standard Test Method for Carrier
Recombination Lifetime in Silicon Wafers by
Noncontact Measurement of Photoconductivity Decay
by Microwave Reflectance

F 1617 — Standard Test Method for Measuring Surface
Sodium, Aluminum, and Potassium on Silicon and EPI
Substrates by Secondary Ion Mass Spectroscopy

F 1619 — Standard Test Method for Measurement of
Interstitial Oxygen Content of Silicon Wafers by
Infrared Absorption Spectroscopy with p-Polarized
Radiation Incident at the Brewster Angle

F 1620 — Standard Practice for Calibrating a Scanning
Surface Inspection System Using Monodisperse
Polystyrene Latex Spheres Deposited on Polished or
Epitaxial Surfaces

F 1621 — Standard Practice for Determining Positional
Accuracy Capabilities of a Scanning Surface Inspection
System

3.4 DIN Standards3

50431 — Measurement of the Electrical Resistivity of
Silicon or Germanium Single Crystals by Means of the
Four-Point-Probe Direct Current Method with Colinear
Four-Probe Array

50432 — Determination of the Conductivity Type of
Silicon or Germanium by Means of Rectification Test
or Hot-Probe

3 Deutsches Institut fŸr Normung e.v., available from Beuth Verlag
GmbH, Burggrafenstrasse 4-10, D-10787 Berlin, Germany
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50433/1 — Determination of the Orientation of Single
Crystals by Means of X-Ray Diffraction

50433/2 — Determination of the Orientation of Single
Crystals by Means of Optical Reflection Figure

50433/3 — Determination of the Orientation of Single
Crystals by Means of Laue Back Scattering

50434 — Determination of Crystal Defects in
Monocrystalline Silicon Using Etching Techniques on
{111} and {100} Surfaces

50435 — Determination of the Radial Resistivity
Variation of Silicon or Germanium Slices by Means of
a Four-Point-DC-Probe

50438/1 — Determination of Impurity Content in
Silicon by Infrared Absorption: Oxygen

50438/2 — Determination of Impurity Content in
Silicon by Infrared Absorption: Carbon

50438/3 — Determination of Impurity Content in
Silicon by Infrared Absorption: Boron and Phosphorus

50441/1 — Determination of the Geometric
Dimensions of Semiconductor Slices: Measurement of
Thickness

50441/2 — Determination of the Geometric
Dimensions of Semiconductor Slices: Testing of Edge
Rounding

50441/4 — Determination of the Geometrical
Dimensions of Semiconductor Slices: Diameter and
Flat Depth of Slices

50443/1 — Recognition of Defects and Inhomogenities
in Semiconductor Single Crystals by X-Ray
Topography: Silicon

50445 — Contactless Determination of the Electrical
Resistivity of Semiconductor Wafers with the Eddy
Current Method

3.5 JEIDA Standards4

18 — Determining the Orientation of a Semiconductor
Silicon Single Crystal

27 — Standard Specification for Dimensional
Properties of Silicon Wafers with Specular Surface

43 — Terminology of Silicon Wafer Flatness

53 — Test Method for Recombination Lifetime in
Silicon Wafers by Measurement of Photoconductivity
Decay by Microwave Reflectance

4 Japan Electronic Industry Development Association, Kikai-Shinko
Bldg., 3-5-8 Shiba koen, Minato-ku, Tokyo 105-0011, Japan

3.6 JIS Standards5

H 0602 — Testing Method of Resistivity for Silicon
Crystals and Silicon Wafers with Four-Point Probe

H 0607 — Testing Methods for Conductivity Type of
Semiconductor Materials

H 0609 — Test Methods of Crystalline Defects in
Silicon by Preferential Etch Techniques

H 0611 — Methods of Measurement of Thickness,
Taper, and Bow of Silicon Wafers

H 0614 — Visual Inspection for Silicon Wafers with
Specular Surfaces

Z8741 — Method of Measurement for Specular
Glossiness

4 Definitions

4.1 Definitions of terms related to silicon wafer
technology are given in ASTM Terminology F 1241.

4.2 Definitions for some additiona l terms are given in
SEMI M1.

4.3 The following definitions appl y in the context of
this specification:

4.3.1 furnace and thermal processes— wafers
intended for use in evaluating ion contamination in
thermal process.

4.3.2 hand scribe mark— any mark ing, usually on the
back surface of a wafer, scratched manually into the
silicon surface, as with a diamond-tipped scribe, for
purposes of wafer identification.

4.3.3 lithography and patterning— wafers intended
for use in evaluating pattern resolution.

4.3.4 particle counting— wafers in tended for use in
evaluating the particulate contamination added by a
process tool. LLSs (Localized Light Scatterers) include
particles and COP (Crystal Originated Pits).

4.3.5 premium wafer— a silicon wafer suitable for
particle counting, ion contamination monitoring, and
measuring pattern resolution in the photolithography
process. The premium wafer has tighter specification
values in some specific items for the specific usage, and
looser or equal specification values for other items than
a prime wafer has.

5 Ordering Information

5.1 Purchase orders for silicon pre mium wafers
furnished to this specification shall include the items

5 Japanese Standard Association 1-24, Akasaka 4 Chome, Minato-
ku, Tokyo 107-0000, Japan
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