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| ULTRAPURE MATERIALS

ASSESSING THE DESIGN AND

PERFORMANCE OF A CENTRAL
HOT ULTRAPURE WATER SYSTEM

Mark Homnick, Ken Fulford, and Steve Browne, AT&T Microelectronics

COMPENDIUM: A 75-gal/min electric central ultrapure water heating and
distribution system was recently installed at the AT&T MOS IC production
facility in Orlando, FL. This article describes the system’s basic design and
summarizes its operating performance. Generally, the system performed
above design targets for temperature variation and induced no significant
increases in dissolved chemical contaminants. Moderately elevated particle
counts and changes in colloidal silica composition were, however, observed

in the system product.

conductor facilities has risen sharply as new
processes substitute HUPW in steps traditionally
requiring 20°C UPW. In recent AT&T submicron fa-
cility installations, typical HUPW design capacity
has averaged 20-30% of total UPW capacity; sever-
al years ago, that percentage would have been near
zero. Central HUPW systems present challenging
facility-design problems, but they offer significant
benefits over local HUPW generation, specifically
in lowering costs and maintaining water quality.
Most wafer-processing equipment using HUPW re-
quires a temperature of 70° to 80°C for optimum per-
formance. Also, AT&T process specifications allow for
few variables, so the delivered temperature must be
tightly controlled. Further, reaction kinetics are faster
in HUPW than in UPW. The quality of HUPW deliv-
ered to the wafer must, therefore, be at least as high
as that of UPW to prevent water contaminants from
causing device defects.
This presents a variety of problems, specifically:

D emand for hot ultrapure water (HUPW) in semi-

eMany wetted materials have contaminant elution
rates dramatically higher at 80°C than they do at
20°C in UPWI

«Many filters cannot tolerate 80°C, limiting particle
control options.

eTraditional analytical instruments are not designed
for use at high temperatures. Compensation algo-
rithms or cooling loops must be employed, which
could introduce monitoring errors.

« Distribution-system material choices are restricted,
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Table I: Typical local spot heater quality.

because most polymers suffer strength loss at high
temperatures. Stainless steel is generally not used,
because iron could leach into the hot water.

e Distribution systems require insulation, and con-
ventional fiberglass cannot be used in cleanrooms.

Until recently, HUPW was commonly provided via
“spot” heating: a local heater and filtration system for
each process tool using HUPW. These systems re-
mained at low flow while idle, requiring only a small
amount of replacement heat. During demand peri-
ods, flow rates rapidly increased, requiring fast re-
sponse by heating elements. As a result, temperature
consistency in spot heaters was generally poor.

Material elution during low-flow conditions was
another problem. Transient contamination spikes, al-
though never documented directly, were inferred
from the failure of wafers processed immediately
after high flow began. Particle shedding also oc-
curred as a result of rapid flow and temperature
changes. Table | lists typical point-of-use perfor-
mance of local heaters at AT&T-Orlando.
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