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Sapphire-based pressure transducers with
stable long-term operation in concentrated
hydrofluoric acid

[&EB{F] Sapphire_based pressure tranducers.pdf

Abstract
As device dimensions shrink and etch tolerances become tighter,
controlling the dispense rate of hydrofluoric acid (HF) in semiconductor
manufacturing processes i becoming more important since it directly
affects etch rates in most applications. We discuss the long-term
performance of a sapphire-based pressure transducer designed for use in
pressurized fluid dispensing systems where agpressive chemicals such as
HF may be used. Transducers were fitted in an application using 49% HF.
The transducers were removed after five, nine and 24 months use and their
measurement characteristics determined. The performance change of all
units was found to be less than +/- (.06 PSIG (<0.2% of their 0-30 PSIG
measurement span). The sapphire sensing element was also found to be
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David Albrecht
Entegris, Inc.

stable in HF, contributing less than eight nanograms (ng) of aluminum per
sensor per day when immersed in 49% HF al room temperature.

Introduction

Liguid pressure sensors have found numerous
applications in semiconductor fabs including:
installation after a pump Io ensure the pump is
working within specification; installation to ensure
valves, nozzles and other system subcomponents are
functioning properly; liquid level measurement; and
overall system diagnostics and use in pressurized fluid
dispensing systems to make certain that the correct
flow is dispensed.

Controlling the dispense rate of hvdrofluoric acid
(HF) in semiconductor manufacturing processes is
extremely important since it directly affects etch rates

in most applications. Inadvertent over- or under-use of

HF can cause too much or too little etching. and
increase wafer defects and processing costs. The effect
on yield becomes even more pronounced as
manufacturers move to smaller line width processes
where lower tolerances of variations in etch depths
require tighter process control. The instrumentation
and methods for controlling HF volume dispense have
therefore become critical to production control
Although a very common chemical in semiconductor
processing, HF is also one of the most apgressive.
Maintaining tight control over HF volume dispense
requires pressure sensors that are able to withstand

For more papers by this company, or to contact the
suthor, go to www.vertilog.com and retrieve paper
V-EMT 1:14

long periods in contact with high concentrations of
HE. As semiconducior device technology has
progressed, the requirements on contamination
control have also become more stringent. Parts in
contact with process chemicals must not introduce
contamination downstream. Pressure sensors for use
with HF are most commonly constructed with metal
or ceramic coated with TEFLON® material. However,
these are known to degrade over time and may
introduce conlaminants to the liguid, which can
damage critical material integrity.

This paper presents the performance results of a
sapphire pressure sensor, with no moving parts that
can be used in direct contact with HF for extended
periods of time with little or no effect on its
performance, or introduction of contaminants |1},

Methodology

To test the pressure sensors ability to withstand
long-term exposure to HF, six model 4150 single port
sapphire NT* Pressure Transducers manufactured by
Entegris (numbered 1-6 for reference) were installed
in an actual fab application using room temperature
49% HEF This level of HF concentration is well above
that typically used for wafer contact and so provides a
particularly stringent test. The 4150 units are designed
to measure 0-30 PSIG with an accuracy of +/-1% full
scale (+/- (0.3 PSI). A cutaway diagram of a 4150 unit is
shown in Figure 1.

© 2004 Voo Lid. ANl rights resanod
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HYNIX/SILTRON/KEC/#2 % Nano Fab/H#iSolar,
MSP-1000-PE millinet Solar, BOE Hydis(% &), LG Solar CCSS/WET 620
- =y
MSP-1000-PP SILTRON/HanYangENG/SSOI'llér:SungENG/Eﬁ R, LG CCSS/WET 160
MSP-1000-SS SILTRON/ZE—4543 CCSS/WET 80
= —sHn i E3
MSP-2000-PE SILTRON/KEC/3—%543/ BOE Hydis(+E)/ LG P6, CCSS/WET 670
LG Solar, LG P9
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MSP-3000-PE SDI CCSS/WET 60
MSP-5000-SS LG Display P8 CCSS/WET 70
MSP-6000-PE SILTRON/= ki1t CCSS/PLANT 45
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MSP1010 RKEDT 32 2019.5
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