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SEMI F21-95
CLASSIFICATION OF AIRBORNE MOLECULAR CONTAMINANT
LEVELS IN CLEAN ENVIRONMENTS

1 Purpose
The purpose of this standard is to classify
microelectronics clean environments with respect to
their molecular (non-particulate) contaminant levels.
This standard classification provides a consistent means
of communicating acceptable contaminant levels of
groups of specific airborne molecular contaminants.
See Related Information 1 appended to this standard.

2 Scope
This standard classification is to be used in the
specification of semiconductor clean environments
(including process tool environments) and of
contamination control and measurement equipment
performance.

3 Referenced Documents
None.

4 Terminology

4.1 acid — A corrosive material whose chemical
reaction characteristic is that of an electron acceptor.

4.2 base — A corrosive material whose chemical
reaction characteristic is that of an electron donor.

4.3 condensable — A substance (o ther than water),
typically having a boiling point above room
temperature at atmospheric pressure, capable of
condensation on a clean surface.

4.4 dopant — A chemical element which modifies the
electrical properties of a semiconductive material.

5 Basis of Classification
Classification is by the maximum allowable total gas
phase concentration of each category of material. This
classification system is depicted in Section 6. The
combination of a quantitative class for each of the four
categories yields a classification describing an
environment.

5.1 The maximum cumulative gas phase
concentrations of the four categories may be different.

5.2 Each category is designated by the letter “M,”
followed by the first letter of the category name A, B,
C, or D.

5.3 The integer following the cate gory designator shall
indicate the maximum total gas phase concentration in

parts per trillion molar (pptm 1 ×10-12). For example, a
category M?-10 has a maximum allowable total
concentration of 10 parts per trillion molar for the
category of interest.

6 Classification

Material
Category

1* 10* 100* 1000* 10,000*

Acids MA-1 MA-10 MA-100 MA-1000 MA-10,000

Bases MB-1 MB-10 MB-100 MB-1000 MB-10,000

Condensables MC-1 MC-10 MC-100 MC-1000 MC-10,000

Dopants MD-1 MD-10 MD-100 MD-1000 MD-10,000
*Concentration, in parts per trillion

7 Reference Test Methods
Analytical methods capable of measuring the classified
levels at the agreed level of confidence shall be used.
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