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Abstract:
Two independent high-flow bulk delivery
systems were designed and built. These systems
were employed to investigate the moisture and
the temperature changes and to test the efficiency
of the purification methods for hydrogen chloride
and ammonia as a function of flow rate.

The moisture concentration in gas phase for
hydrogen cWoride and ammonia was measured
by an FI1R spectrometer. The efficiency of
Matheson Tri-gas' Nanochem@ series purifiers
was tested at a wide range of flow rates. Heat
was introduced to the Bulk Specialty Gas Unit
(BSGU) and the distribution system during the
purification experiments to ensure saturated
vapor phase in the purifiers. The results from
testing bulk specialty gas purifiers for ammonia
and hydrogen cWoride under severe moisture
challenges and various flow rates are described.

The temperature changes were monitored
throughout the delivery manifold and the BSGU
to accurately characterize evaporative cooling
and Joule-Thomson effects. A comprehensive
model based on heat transfer concepts was
developed to estimate the temperature profile
within a BSGU. The temperatures predicted by
the theoretical model were compared with the
experimental data to assess the reliability of the
heat transfer model. The results of the

temperatute measurements and the model
predictions are reported for hydrogen chloride
and ammonia for flow rates up to 900 and 500
Urnin, respectively.

Introduction:
Bulk Specialty Gas Systems (BSGS) are now
replacing the traditional cylinder delivery systems
due to their lower cost, safety, product quality,
consistency and reduced cylinder changes [I ].
BSGS are also capable of high flow rates (up to
1500 slpm) which will be required by the
semiconductor industry moving towards larger
tabs along with 300 mm wafers. Information on
the temperature and moisture variations at high
flow regimes is critical to the design and
operation of bulk distribution systems in order to
ensure the supply of high purity gas to the
process tools.

Hydrogen chloride is employed for the plasma
and thermal etching of silicon and gallium
arsenide wafer surfaces prior to epitaxial growth.
A small amount of water may cause a reduction
in the etching selectivity. Moisture in a corrosive
gas such as hydrogen chloride also accelerates
corrosion leading to metallic particulate
contamination within the gas distribution system
[2], [3]. These particles can be carried to the
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