M10-87

STANDARD NOMENCLATURE FOR IDENTIFICATION OF
STRUCTURES AND CONTAMINANTS SEEN ON POLISHED

WAFERS

GaAs

EXPLANATORY NOTE: The definitions that follow differ in some details from those in other SEMI
Materials Division standards and from those in ASTM standards. Some of these differences reflect real
needs of the GaAs community and some do not. A joint ASTM/SEMI task group is addressing these dif-
ferences to resolve those which are not significant. In the meantime, these definitions are being published
for guidance and to stimulate discussion. Any person wishing to make comments or suggestions to help the

joint task force in its work should send them to the SEMI office.

1. Scope

1.1 The purpose of this document is to Ilist,
illustrate, and define various characters, features,
and contaminants that are seen on highly polished
GaAs wafers and present recommended practices
for observation of these defects. These occur-
rences are frequently referred to as surface
defects. The defects and common synonyms are
arranged alphabetically in Section 4 and each
structure is referred to by its most common name
and, in some cases, probably origins.

1.2 Two cases of surface preparations are comn-
sidered in this document: (1) surfaces after
chemical polishing, and (2) mechanically and
chemically polished surfaces.

1.3 This standard may involve hazardous
materials, operations, and eguipment. This stan-
dard does not purport to address all the safety
problems associated with its use. It is the respon-
sibility of whoever uses this standard to consult
and establish appropriate safety and heaith prac-
tices and determine the applicability of regulatory
limitations prior to use.

2. Applicable Documents

2.1 ASTM Standards: #154
2.2 SEMI Standards: #F-47
2.3 Other Standards: Mil, Spec #105 D

3. Significance and Use

3.1 This document contains a compliation of the
most commonly observed singulary discernable
structures on polished GaAs surfaces. Ambiguities
and uncertainties regarding surface defects may be
resolved by reference to this document.

4. Definitions and Descriptions of Terms

cell structure — (block structure): malforma-
tions attributable to ¢rystal nonhomogeneties and
that have their origins in the crystal growth
process.

chips — (edge chips, peripheral chips, peri-
pheral indents, surface chips): areas of maierial
mechanically removed from the surface or edge of
a wafer.
Chips indicate crystallographic damage in the
adjacent material. The origins of some chips are
in the handling of wafers arising from the
physical transfer or placement of the specimen
for process, measurement, or inspection pur-
poses. The size of a chip is defined by its
maximum radial depth and peripheral chord
length as measurable on an orthographic
shadow projection of the specimen outline,
chuck marks — any physical mark on either
surface of a wafer caused by a chuck or wand,

contaminant — (solvent residue, wax residue,
film mottled surface, smudge surface contaminant
that cannot be removed by the pre-inspection
(non-etching) cleaning. Note; ‘May be foreign
matter on the surface such as localized areas which
are smudged, stained, discolored, mottled, etc., or
larger areas exhibiting a hazy or cloudy
appearance resulting from a film of foreign
material,
Solvent residue; type of film found on wafer
surfaces after solvent evaporation from the sur-
face. Note: The residue comes from either the
solvent itself or material that the solvent has
removed from the surface and redeposited.
Wax residue: film of wax that migrated onto the
wafer surface from several possible sources.
Nore: The wax originally may have been used to
hold the crystal in place during slicing or
polishing. Excessive heat used in mounting or
demounting, during lapping or polishing
processes, may cause the wax to polymerize.
crack — cleavage or fracture that extends to the
surface of a slice. It may or may not pass through

the entire thickness of the slice. OftenP@iGriIMents
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caused by the improper handling of wafers., Note:
Some crack-defect structures can be traced to
process related events.

cavity — (void): a vacancy or hole in the wafer.
Note: Usally left by dissolved precipitates and Ga
inclusions, As disassociation or created by excess
vaporT pressure.

dimple — deformation appearing in me-
chanically polished GaAs wafers. Note: This sur-
face texture can be induced by floating the wafers
during the initial stages of polishing.

dislocation — see slip, lineage, pit.

edge chip — see chip.

etch pif — see pit.

film — see contaminant.

gallium  inclusion -~ a segregated Ga-rich
droplet incorporated into the surface structure.
Note: Normaily caused by insufficient As vapor
pressure at the termination of the crystal growth
process or by Ga complexing with some dopants
near saturation.

grain boundary — see lineage.

haze — (cloud, nebula): attributable to light
scattering by concentrations of microscopic sur-
face irregularities such as pits, oxides, small ridges
or scratches, particles efc. The light reflection
from an individual irregularity probably could not
be readily detected by the unaided eye, sohazeis a
mass effect, It is seen as a high density of tiny
reflections.

imbedded abrasive grains — abrasive particles
mechanically forced into the surface of the wafer.
Note: This type of contamination may occur during
slicing, lapping or polishing.

lamella — a special case of the twin., A multiple

twin, extremely thin and relatively long, which
may intersect more than one plane.

lineage —- {dislocation pits, grain boundary)
low-angle grain boundary resulting from an array
of dislocations. This angle may vary from a frac-
tion of a'second to a minute or arc difference in
orientation from one part of the crysfal to
another. The array of dislocations will appear as
rows of pits on a preferentially etched surface.
Note: Lineage can be induced into the material in
crystal growth or in subsequent thermal or epit-
axial processes. Lineage will be visible to the
unaided eye only after preferential etching.

macroscratch — see scratch,

microscraich — see scratch.

microtwin — see twin.,

orange peel — (roughness, texture}: large
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featured roughened type of surface visible to the
unaided eye, occasionally seen on all types of
polished wafers. Neoter Orange peel is usually
symptomatic of a process control problem, In the
case of chemical polishing for instance, an ex-
cessively fast polishing rate, or nonuniform flow
of oxidizer during polishing, can result in orange
peel. conversely, it can also be caused by in-
sufficient stock removal.

particulate — (dust): discrete particle of material
which can usually be removed by (non-etching)
cleaning.

pit — {dislocation, etch pit): depression in the
wafer surface which has a  definite and
distinguishable shape, that is, a place where the
sloped sides of the pit meet the wafer surface.
Note: Pits can be caused by the various growth of
polishing processes.

Preferential etch pits resuft where dislocations
intersect the wafer surface after treatment with a
preferential etch. These pits so formed usually have
a characteristic shape related to the surface and
buik crystallographic orientation.

polycrystafline — (poly): body of semicon-
ductor materials that contain large-angle grain
boundaries, twin boundaries, or both.

precipitates — a localized concentration of
dopant at its solubility limit formed during
crystal growth.

probe damage — any damage to the wafer
surface caused by mechanical probing or
meastrement.

resistivity rings — nearly concentric ridges .
seen on a specimen that was cut from a crystal
and then chemicaliy polished and preferentially
etched. Nofe: These ridges are usually caused by
nonuniform dopant incorporation into the
crystal during growth.

roughness — see orange peel,

saw blade defects — {(chip out, steps): caused
during the slicing operations by the saw,

scratch  — {(macroscraich, microscratch):
long, narrow, shallow groove or cut below the
established plane of the surface, seen either
before or after etching. The ration of the length
of the figure to the width of the figure must be

greater than 5:1 in order to be defined as a

scratch.

Macroscratches are visible to the unaided eye

under high intensity illumination.

Microscratches are not visible to the unaided

eye under high intensity illumination.Documents
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