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Standard Test Method for

Measuring the Depth of Crystal Damage of a Mechanically
Worked Silicon Slice Surface by Angle Polishing and Defect
Etching *

This standard is issued under the fixed designation F 950; 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 epsilonejf indicates an editorial change since the last revision or reapproval.

1. Scope Spreading Resistance Probe

1.1 This test method describes a technique to measure the2-2 SEMI Standard:
depth of damage, on or beneath the surface of silicon wafers C1 Specifications for Reagerfts
prior to any heat treatment of the wafer. Such damage result§_ Terminology

from mechanical surface treatments such as sawing, lapping, o . )
grinding, sandblasting, and shot peening. 3.1 Definitions of Terms Specific to This Standard:

1.2 The principal application of this test method is for 3-1.1 damage—a defect of the crystal lattice of a single
determining the depth of damage of the non-polished backrystal silicon specimen in the form of irreversible deforma-
surface that has had intentionally added work damage. tion. The damage is the result of mechanical surface treatments

1.3 The measurement is destructive since a specimen fich as sawing, lapping, grinding, sandblasting, and shot
prepared from a section of a silicon wafer. peening at room temperature without subsequent heat treat-

1.4 Depth of damage can be measured in the range of 5.0 t§€Nts- o .
200 pm using this method. 3.1.2 damage-free polishing—a method of preparing a sur-

1.5 This test method is intended for use in process contrdCce of @ silicon specimen without creating any mechanical
where each individual location is resposible to determine thél@mage detectable by this method.
internal repeatability to its satisfaction. 3.1.3 bevel anglen)—the smaller of the angles between the
1.6 This standard does not purport to address all of theWafer surface and the section plane. (See Fig. 1.)
safety concerns, if any, associated with its use. It is the 3-1.4 damage depth {F—the maximum thickness of the
responsibility of the user of this standard to establish appro-da@mage region. The damage is revealed by a preferential etch
priate safety and health practices and determine the applicathat removes silicon in the region of the deformation. Prefer-
bility of regulatory limitations prior to useSpecific hazard ential etching occurs because the chemical potential in the

statements are given in Section 9. region of the deformation is changed by the stress fields
associated with the deformation. The depth of damage is
2. Referenced Documents expressed in micrometers.

2.1 ASTM Standards:
D 1193 Specification for Reagent Wafer . . ] . . .
E 122 Practice for Choice of Sample Size to Estimate a 4.1 A silicon specimen is coated'vx_/lth S|I|cc_)n nitride by a
Measure of Quality for a Lot or Proceds Iow-press_ure pl_asma method to a minimum thickness of 1 pum.
F 532 Test Methods for Measuring Width of Defects in 1 N€ Specimen is then beveled at a small angle by a polishing
Optical Surfaces, Using Nomarski Differential Micros- technique thqt produces no additional mechamcal d_amage.The
copy* bevel angle is measured. The beveled specimen is etqhed_to
F 672 Test Method for Measuring Resistivity Profiles Per-éveal the damage. The length of the damage region is
pendicular to the Surface of a Silicon Wafer Using ameasured from the_beveled edge on the beveled section. 'I_'he
depth of damage is then calculated from the relationship
between the measured damage length and the sine of the bevel
angle.
1 This test method is under the jurisdiction of ASTM Committee F-1 on .
Electronics and is the direct responsibility of Subcommittee F01.06 on Silicon2. Significance and Use

Materials and Process Control. ; ; ;
Current edition approved May 10, 1998. Published July 1998. Originally 5.1 This test method prowdes a means for measuring the
published as F 950 — 85. Last previous edition F 950 — 88(f993)
2 Annual Book of ASTM Standardgol 11.01. _—
2 Annual Book of ASTM Standardgol 14.02. 5 Annual Book of ASTM Standardgol 10.05.
“ Discontinued; see 1998nnual Book of ASTM Standardsgol 06.01. 8 Available from the Semiconductor Equipment and Materials International, 805
E. Middlefield Rd., Mountain View, CA 94043.

4. Summary of Test Method
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Note 1—A 1-um thick LPCVD nitride film is deposited on the specimen surface prior to beveling.
FIG. 1 Bevel Polished Specimen

depth of mechanical damage in silicon wafers in the range fronless than 5°44 min are not recommended because of difficulty
5 to 200 pm. in determining the surface edge due to the uneven surface

5.2 This test method can be used for process control aiopography generated by the damage. (See Fig. 2.) Table 1 lists
research and development purposes. It is not recommended fibre relationship of bevel anglex), bevel length ), and
use in material acceptance. damage depthT().

6.1.1 Even with a 5°44 min angle, there may be difficulty in
determining the bevel edge for surface damage that generates
6.1 Choice of Bevel Angle-A bevel angle must be used a very rough surface. The bevel edge can be determined by the
such that a magnification of the depth of damage is at least apparent “discontinuous” polished areas. (See Fig. 2.)
factor of 5, or the damage may not be detected. Bevel angles 6.2 Damage depth may be nonuniform over a whole wafer

6. Interferences
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Note 1—The surface damaged from sandblasting.
Note 2—The 1-um thick LPCVD nitride film is not visible in the photomicrograph.
FIG. 2 5°44’ Bevel Angle Polished Surface After 1-min Defect Etch Docu ments
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