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TECHNOLOGY OVERVIEW

Hyper-Thin-Film
(HTF) Aluminum
Oxide Sensor

Technology

* Patented technology
* High sensitivity

* Completely immune to temperature,
electrical noise and even long term drift

* No calibration needed

* Easy maintenance



The breakthrough Hyper-Thin-Film (HTF™) Technology is based on major advances in thin-film
technology and metal oxide sciences. It provides measurements with a sensitivity several orders of
magnitude larger than of those made with all other technologies. HTF sensors are free of drift and
insensitive to temperature changes over most of their range.

Operating Principle

The HTF and all other aluminum oxide sensors share the same basic operating principle: the
capacitance measured between the sensor’s aluminum core and a gold film deposited on top of the
oxide layer varies with the water vapor content in the pores of the oxide layer. Three fundamental
structural improvements in the oxide layer give our HTF sensors much increased sensitivity and
stability: HTF sensors have much thinner oxide layer, a better defined barrier layer between the
aluminum and the aluminum oxide and a unique pore geometry enhancing the entrapment of water
molecules.

Hyper-Thin Layer

With the HTF technology, sensors can be produced with hyper-thin oxide layers without compromising
insulation strength. The thinner oxide layer of HTF sensors results in much higher capacitance changes
because capacitance is inversely proportional to the distance of the capacitor’s plates from each other.

The thinner layer also means that water molecules will travel faster in and out of the pores. HTF
aluminum oxide sensors therefore respond several times faster than conventional sensors.

Barrier Layer

In HTF sensors, the transition between the aluminum oxide and the aluminum is sharp and clearly
defined. This thinner barrier layer produces a capacitor with its electrodes very close together, which in
turn causes the sensor’s wet to dry capacitance ratio to be high. The benefit of high wet to dry
capacitance ratio is that drift in capacitance due to undesirable factors is less significant. This is clearly
a benefit as can be seen in HTF vs. conventional sensor comparisons of temperature sensitivity and
aging drift.

The sharp transition from aluminum to aluminum oxide also reduces metal migration, one of the
major causes of aging drift in conventional sensors.

Pore Geometry

The most significant difference between HTF sensors and conventional sensors is, however, their pore
geometry. While conventional sensors rely on hygroscopic aluminum oxide structures to attract water,
HTF sensors rely on a pore geometry which slows the Brownian motion of the water breakthrough
Hyper-Thin-Film (HTF Technology) is based on molecules when entering the pores.

The freed energy is absorbed by the mass of the sensor and ed on major advances in thin-film the
decreased entropy of the water molecules is equalized by an increase in their total number.
Technology and metal oxide sciences. This results in more dielectric in the pores and consequently a
higher capacitance. HTF sensors require no re-calibration when used in clean, non-corrosive gases.
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Sensitivity

The change of capacitance with moisture of HTF sensors over the full measurement range is 60 times
larger than that of conventional sensors. However, because of the better linearity of HTF sensors, at
the low end, capacitance changes with moisture are about 600 times larger than that of conventional
sensors. The larger sensitivity of HTF sensors make it more stable and almost completely immune to
other influences, such as temperature, electrical noise and even longterm drift. It puts HTF sensors in
a league by themselves.
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Temperature Coefficient

HTF aluminum oxide sensors are completely temperature stable over almost their full range. Only
below -70°C(dp) does the measurement become slightly temperature sensitive. Temperature
coefficients remain small enough though, to allow for software compensation. The temperature
coefficients of conventional and ceramic sensors relative to their sensitivity are too

large to allow for an accurate compensation through software.
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Drift Speed
HTF sensors do not suffer from drift like The thinner oxide layer of HTF sensors results
conventional sensors. Their response curve in much faster response times.
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GAIN REAL-TIME INSIGHT INTO YOUR PROCESS

Process Insights manufactures and delivers Get the most reliable, precision analytical
premium sensors, monitors, detectors, technologies available on the market today.
analyzers, instrumentation, and software that We will work to match your needs and budget,
are mission-critical to keep your operations, and provide the optimal, and most stable
personnel, and the environment safe - every process analysis solution for your application.

day across the globe.

CENTERS OF EXCELLENCE | PROVIDING PROVEN SOLUTIONS

Process Insights is committed to solving our customers’ most complex analytical, process,
and measurement challenges everyday.

Process Insights - The Americas
4140 World Houston Parkway Suite 180, Houston, TX 77032, USA +1 713 947 9591

Process Insights - EMEA
ATRICOM, Lyoner Strasse 15, 60528 Frankfurt, Germany +49 69 20436910

Process Insights - APAC
Wujiang Economic and Technology, Development Zone, No. 258 Yi He Road, 215200 Suzhou,

Jiangsu Province, China +86 400 086 0106

For a complete range of products, applications, systems, and service options, please contact us at:
info@process-insights.com

For a complete list of sales & manufacturing sites, please visit:
https://www.process-insights.com/about-us/locations/
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