Clean rooms in general

A clean room is a manufacturing
environment that has a low level of
environmental pollutants such as
dust, airborne microbes, aerosol
particles and chemical vapors.

The air inside is constantly recir-
culated through High Efficiency Par-
ticulate Air (HEPA) filters. Some
clean rooms are entire manufactur-
ing facilities and can cover thou-
sands of square meters.

Clean rooms are used exten-
sively by semiconductor manufac-
turers. Today, more and more
biotechnology, life sciences and
other fields that are sensitive to
environmental contamination also
use clean rooms.

Clean rooms are classified
according to the number and size of
particles permitted per volume of air.

The ISO 14644-1 is the official
metric standard, which specifies the
number of particles (0.1 um or larger)
permitted per cubic meter of air.

The previous standard FED STD
209E was used up to 2001 and indi-
cated the maximum of particles
(0.5 m or larger) permitted per cubic
foot of air.

Number of rooms | Average room size

(thousands of sq. ft.)

Aerospace 218 10.00

Bioclean 3,120 0.50

CR supplies 7,460 0.50

Disk drives 1,151 10.00

Flat panels 363 15.00

Food 12,629 0.70

Hospital 21,780 0.50

Medical Devices 7,850 0.80

Other electronics 19,029 0.70

Other industries 18,257 0.70

Pharmaceutical 26,750 0.80

Semiconductor 2,405 6.00

World 121,012
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Facts & Figures

+ About 23% of clean rooms are used for
pharmaceutical and biotechnology.

+ The most common standards are ISO 5
— IS0 8 class.

+ Almost half of all clean rooms are based
in China.

Both standards, old and new,
assume relationships between par-
ticle size and particle concentration.

Why the need
to measure humidity?

Clean rooms are used in vari-
ous industries: pharmaceutical,
semiconductor, aerospace, food,
laser and optic.

Many different parameters are
measured (particles, air flow, pres-
sure...). The effects caused by
humidity can be expansion, contrac-
tion, hardening and
softening of materials,
viscosity change of

abnormal level of these parameters
can have a significant impact on
product quality and production effi-
ciency (perhaps even loss of pro-
duction).

High humidity and/or temperate
can cause some instruments go out
of specification.

Low humidity can generate static
electricity which can then destroy
the production batch as well as
expensive measurement equipment.

Pharmaceutical manufactures
control and record temperature and
humidity according to GMP and
internal quality guidelines.

The semiconductor and elec-
tronics manufacturing process
require vary accurate control in
their clean rooms.

In the food industry it is impor-
tant that the relative humidity stays
under 40%: this restricting growth
of bacteria and germs.

Humidity control is also impor-
tant at liquid crystal display plants
and paint plants. In this case, the
durability and accuracy of the
humidity sensor is very important.
These plants generate various gases,
which can affect sensor elements

ISO 14644-1 Cleanroom Standards
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