SEM M16-89

SPECIFICATIONS FOR POLYCRYSTALLINE SILICON

General Requirements

1. Preface

1.1 This specification covers requirements for
polycrystalline silicon (poly) used to produce single
crystal silicon by the Czochralski (Cz) crystal growth
technique for applications in the semicenductor device
industry. Form and dimensional characteristics are the
only standardized properties set forth below,

1.2 A purchase specification may require that additional
physical properties be defined. 'These properties are
listed, together with test methods suitabie for determining
their magnitude.

2. Applicable Documents
2.1 ASTM Standards \(See Section 9, Test Methods)

E122 Choice of Sample Size to Estimate Av-
erage Quality of a Lot or Process.

F28 Measuring the Minority - Carrier Life-
time in Bulk Germanium and Silicon.

F4l Method for Preparing Silicon Single
Crystals by the Floating Zone Tech-
nique.

F42 Conductivity Type of Extrinsic Semi-
conducting Materials.

F43 Resistivity of Semiconductor Materi-
als.

F84 Measuring Resistivity of Silicon Slices
with a Collinear Four-Probe Array.

FL120 Infrared Absorption Analysis of Impu-
rities in Single Crystal Semiconductor
Materials.

Fi121 Interstitial Atomic Oxygen Content of

Silicon by Infrared Absorption.

F123 Substitutional Atornic Carbon Content
of Silicon by Infrared Absorption.

F397 Test Method for Resistivity of Silicon
Bars Using a Two-Point Probe.

F574 Evaluation of Polysilicon (In Revi-

sion).

Proposed Test Method for Photolumi-
nescence of Single Crystzl Silicon for
IH-V Impurities.

2.2 Other Standards

MIL-STD-105D? Sampling Procedures and Tables for
Inspection by Attributes.

NATO Inspection System Require-
ments for Industry.

AQAP-4

3. Definiticns

efched palysilicon- polysilicon that has been etched with
acid to remove surface contamination.

lot - all of the material of nominally identical purity and
characteristics contained in a single shipment,
manufactured with similar processing conditions, and
traceable to the manufacturing conditions. A ot may be
further defined as the polysilicon produced from one
reactor run,

polycrystalline silicon - (Poly, polysilicon) silicon,
formed by chemical vapor, deposition from a silicon
source gas, having a structure which contains large angle
grain boundaries, twin boundaries, or both.

4. Ordering information

4.1 Purchase orders for polysilicon furnished to this
specification shall inctude the following items:

4.1.1 Form
4,1.2 Size
4,1.3 Purity
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4.1.4 Surface Texture

4.1.5 Surface Condition

4.1.6 Appearance

4.1.7 Lot Acceptance Procedures
4.,1.8 Certification (if required)
4.1.9 Packing and Marking

5. Dimensions and Permissible Variations

5.1 The material shall conform to the dimensions and
dimensional tolerances as specified in the appropriate
polysilicon standard.

6. Miaterials and Manutacture

6.1 The material shafl consist of polysilicon with the form
specified in the purchase order or contract,

7. Physical Requirements

7.1 The material shall conform to the properties specified
in the purchase order or contract, as follows:

7.1.1 Purity

7.12 Size

7.1.3 Surface Texture
7.1.4 Surface Condition

7.1.5 Appearance

8. Sampling

8.1 Unless otherwise specified, Practice E 122 shall be
used. When so specified, appropriate sample sizes shall
be selected from each lot in accordance with
MIL-STD-105D. Inspection levels shall be agreed upon
between the supplier and the purchaser. Allemately
AQATP-4 may be used to determine sampling plan.

9. Test Methods

9.1 Size - Determine by a method agreed upon by the
purchaser and the supplier.

9.2 Purity - Detennine in accordance with ASTM
method.

NOTE 1 - Newer test methods are being developed,
including photoluminescence and low temperature FTIR,

9.3 Surface Texture - Determine by 4 method agreed
upon by the purchaser and the supplier. Visual Hmit
standards shall be nsed to describe acceptable limits,

10. Certltication

10.1 Upon request of the purchaser in the contract or
order, a manufacturer’s or supplier's certification that the
material was manufactured and tested in accordance with
the specification shall be fumished at the time of
shipment. (Certificate of Compliance) Upon request, a
report of the test results may also be requited. (Certificate
of Analysis).

10,2 In the interest of controlling inspection costs, the
supplier and the purchaser may agree that the material
shall be certified as "capable of meeting” certain

“requirements, An this context, "capable of meeting” shall

signify that the supplier is not required to perform the
appropriate test in Section 9. However, if the purchaser
performs the test and the material fails to meet the
requirement, the material may be subject to rejection.

11. Packing and Marking

11.1 Special packing requirements shall be subject to
agreement between the supplier and purchaser.
Otherwise all poly shall be handled, inspected and packed
in bags and boxes in such a manner as to minimize
abrasion, chipping and contamination, and in accordance
with the best industry practices to provide ample
protection against damage during shipment.

11.2 The poly supplied under the specification shatl be
identified by appropriately labeling the outside of each
box and each bag therein, Identification shall include as
aminimum, the weight and lot number of the polysilicon,
The ot number shall provide traceability to information
concerning the manufacturing history of the particular
poly in that lot. Such information shall be kept on file at
the manufacturer’s facility for atleast three years after that
particular lot has been accepted by the purchaser.

NOTICE: SEMI makes no wamanties or representations as to the seitability of the standards set forth herin for any
particular application. The determination of the suitability of the standard is solely the responsibility of the user. Users
are cautioned to refer to manufacturer’s instructions, product iabels, product data sheets, and other relevant literature

respecting any materials mentioned herein. These standards are subject to change without notice.
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