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POLISHED MONOCRYSTALLINE SILICON TEST SLICES {?R@P@SE@)

General Requirements

1. Preface

This specification covers requirements for polished
monocrystalline silicon slices (wafers) used as test
wafers in semiconductor manufacturing. Dimensional
and crystallographic orientation characteristics and
limits on surface defects are the only standardized
properties set forth below.

A complete purchase specification requires that
additional physical properties be defined. These
properties are listed, together with test methods suit-
able for determining their magnitude.

This specification. is directed specifically to silicon
slices with one polished surface. Slices polished on
bath sides, or unpolished, or with epitaxial deposits
are not covered; however, purchasers of such slices
may find this specification to be a usefut guide in de-
fining their requirements.

For referee purposes, U.S. customary units shall be
used for slices of 2- and 3-inch nominal diameter, and
SI (System International), commonly called metric
units; for 100-mm and larger diameter slices.

2. Applicable Documents

2.1 ASTVM Standards (see Tesr Methods Section)

E 122 Choice of Sample Size to Estimate the
Average Quality of a Lot or Process

F2l Hydrophobic Surface Films by the Atom-
izer Test

F22  Hydrophobic Surface Films by the Water
Break Test

F24 — Measuring and Counting Particulate Con-
tamination on Surfaces

F26 Determining the Orientation of a Semicon-
ductive Single Crystal

F42  Condustivity Type of Extrinsic Semicon-
ducting Materials

F43 Resistivity of Semiconductor Materials

F47  Crystallographic Parfaction of Silicon by
Preferential Etch Techniques

F76  Measuring Hall Mobility and Hall Coeffi-
cient in Extrinsic Semiconductor Single
Crystals

F81 Measuring Radial Resistivity Variation on
Siiicon Slices

F84  Measurng Resistivity of Silicon Slices with

a Collinear Four-Probe Array

F154 Identification of Structures and Contami-
nants Seen on Specular Silicon Surfaces

F416  Detection of Swirls and Striations in Chem-
ically Polished Silicon Wafers

F523  Unaided Visual Inspection of Polished
Silicon Slices

F533 Thickness and Thickness Variation of Sili-
con Slices

F334 -~ Bow of Silicon Slices

F612  Cleaning Surfaces of Polishad Silicon Slices

F657 Measuring Warp and Total Thickness
Variation on Silicon Slicas and Wafers by a
Nencontact Scanning Method

F671 « Measuring Fiducial Flat Length

F673  Measuring Resistivity of Semiconductor

Stices with a Noncontact Eddy-Current
Gage
2.2 Other Standards (see Test Methods Section)
MIL-STD-10SD Sampling Procedures and Tabies
for Inspection by Attributes

3. Definitions

dopant - a chemical element, usually from the
third or fifth columns of the periodic table, incor-
porated in trace amounts in a semiconductor crystal
to establish its conductivity type and resistivity.

doping — ths process of incorporation of a dopant
into a serniconductar crystal.

ot — for the pumposes of this document, {a) all of
the slices of nominally identical size and characteris-
tics contained in 2 single shipment, or (b) subdivisions

~of large shipments consisting of slices as above which

have been identified by the supplier as constituting a
lot.
orthogonal misorientation — in slices cut intention-
ally “off-orientation” the angle between the projec
tion of the vector normal to the slice surface onto the
(L11) plane and the projection on that plane of the
nearest (110) direction.
test wafer — a silicon slice suitable for process mon-
itoring in semiconductor manufacturing,
1. reclaim test wafer — a silicon slice which has
been subjected to semiconductor manufacturing
and subsequently restored to a condition suitable
for use in process monitoring.
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2. virgin test wafer — silicon slices which have
not been used in semiconductor manufacturing,
and suitabie for use in process monitoring,

4. Ordering Information

4.1 Purchase orders for silicon slices furnished to
this specification shall include the following itens:

4.1.1 Nominal diameter {see appropriate SEMI
specification for polished silicon stices) (Note 3},
4.1.2 Crystal growth method (Notes 1 and 3),
4.1.3 Surface orientation (see appropriate SEMI
standard specification for polished silicon slices
and Note 3),
4.1.4 Conductivity type {(see appropriate SEMI
standard specification for polished silicon slices)
and dopant {Notes T and 3),
4.1.5 Resistivity (Note 3},
4.1.6 Lot acceptance procedures (see 8),
4,1.7 Certification (if required) (see 11),
4.1.8 Packing and marking (see 12}, and
4.1.9 Light levels for slice inspection if dif-
ferent from those specified in paragraph 9.9.

4.2 Optional Critevia — The following iterns may

be specified opticnally:

4.2.1 Doping method and thermal treatment
{(Note 1), '
4.2.2 Radial resistivity variation,
4.2.3 Crystal perfection,
4,24 Surface defect and contaminant levels (see
10),
4.2.5 Impurities other than common doping ele-
ments (Note 2),
4.2.6 Hall or conductivity mobility (Note 2),
4.2.7 Bow, and
4.2.8 Total Thickness Variation (TTV).

4.3 Additional information for reclaim test slices
4.3.1 Thickness (min. and max.) (Note 4) and
4.3.2 Diffusion depths front and back {max.)

NOTE | — The dopant, crystal growth method (for

example, ‘Czochralski or Float Zomne) and doping
method (for example, ion implantation, neutron
transmutation, etc.) with subsequent heat treatment
is difficult to ascertain in the finished slices. Verifi-
cation test procedures or certification of these

characteristics (see 11) shall be agreed upon between
the supplier and the purchaser.

NOTE 2 — Items 4.2.5, 4.2.6, and 4.2.7 are less
commonly specified than the others, but are included
for completeness as parameters for which methods of
evaluation have been developed.

NOTE 3 — If the purchaser provides the maierial to
be reclaimed, he is responsible for the intrinsic prop-
erties noted in sections 4.1.1-4.1.5.

NOTE 4 — Amount of silicon removed is to be
agreed upon between the supplier and the purchaser.

5. Dimensions and Permissible Variations

The material shall conform to the dimensions and

M8

dimensional tolerances as specified in the appropriate
polished silicon test slice standard.

6, Materials and Manufacture

The material shall consist of slices from ingots
grown by the process specified, or in the case of re-
claims (see Notes 3 and 4), as specified in the pur-
chase order or contract.

7. Physical Requirements

7.1 The material shall conform to the crystallo-
graphic orientation details as specified in the appro-
priate polished silicon slice standard.

7.2 The material shall conform to the details spe-
cified in the purchase order or contract, as follows:

7.2.1 Resistivity,

7.2.2 Doping methods and thermal treatment
(Note 1),

7.2.3 Radial resistivity variation range,

7.2.4 Crystal perfection,

7.2.5 Surface defect and contaminant levels,
7.2.6 Amounts of impurities other than common
dopants, and

7.2.7 Hall or conductivity mobility.

8. Sampling

Unless otherwise specified, ASTM Practice E 122
shail be used. When so specified, appropriate sample
sizes shall be selected from eachlof in accordance with
MIL-STD-105D. Each quality characteristic shall be
assigned an acceptable quality level (AQL) and lot
total percent defective (LTPD) value in accordance
with MIL-STD-105D definitions for critical, major,
and minor classifications. If desired and so specified
in the contract or order, each of these classifications
may alternatively be assigned cumulative AQL and
LTPD values. Inspection levels shall be agreed upon

"between the supplier and the purchaser,

9. Test Methods

NOTE § — Silicon slices are extremely fragile. While
the mechanical dimensions of a slice can be measured
by use of tools such as micrometer calipers and other
conventional techniques, the slice may be damaged
physically in ways that are not immediately evident.
Special care must therefore be used in the selection
and execution of measurement methods,

9.1 Digmeter — Determine by a method agreed
upon between the supplier and the purchaser.

9.2 Thickness, Center Point — Determine in ac-
cordance with ASTM Method F533.

9.3 Figt Length — Determine in accordance with
ASTM Method F671.

9.4 Bow — Determine in accordance with ASTM
Method F534.

9.5 Total Thickness Variation — Determine in ac-
cordance with ASTM Method F533 or F657.

8.6 Primary Flat Orientfation — T)ate'mine[g}ocu ments
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