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The new DPS SMD dew sensors protect electronic
equipment like VCRs, camcorders, cameras, and hard disk
drives from moisture failure by fast detection of dew. Their
sensitivity to relative humidity above 65 % makes them
highly suitable for climate control systems. DPS sensors
change their capacity as well as their resistance in response
to water adsorption.

Figure 1. DPS 1206 dew sensor

Sensor Characteristics

The sensor elements (Figure 1) are specifically designed for
direct dew detection in electronic equipment. Their
well-defined sensor characteristics ensure reliable and
temperature independent dew detection over the 0 °C to
85 °C temperature range.

In addition to its specific sensitivity to dew, the capacity and
resistance response of the sensor element allows the
detection of relative humidity when this exceeds 65 %. This
allows the DPS to be used to sense the relative humidity of
the air flow in climate control electronics well before the
occurrence of dew.

To minimize the response time to humidity, the DPS sensors
are made of a robust metal oxide film and are designed as an
open sensor element. Compared to sensors based on organic
materials, the DPS dew sensor is extremely resistant to
mechanical stress and solvents. However, care must be
taken during handling and processing to avoid
contamination, which could influence device sensitivity.
Contaminants like dust can be removed by compressed air,
and fingerprints can be removed by isopropyl alcohol and
subsequent rinsing with de-ionized water.

The DPS sensors are designed for SMD assembly
technology and reflow soldering. Flux material residues on
the sensor surface have to be removed carefully to maintain
top sensor performance.

Test Equipment

For the functionality tests, the DPS sensors were located
inside a humidity generator on top of a cooling plate. The
equipment allows test cycles within the humidity range from
R.H. 10 % up to R.H. 98 % at a temperature between 0 °C
and 70 °C. The cooling plate allows the relative humidity of
the sensor surface to be controlled up to 100 %.

Application Circuits

The DPS dew sensors are designed for direct dew detection.
Depending on specific requirements, physical read-out
parameters, or limiting factors (like supply voltage or
available space), electronic circuit designers can choose
between several different application circuits.

The following sections describe two such examples. One is
based on the capacity response of the sensor to changes in
relative humidity; the other is based on changes in
resistance.

I. Capacitive read out electronics

Simple read out electronics for a variable capacitor are
based on charge/discharge-cycles. For this purpose the
Vishay application test circuit comprises a well-known
555 timer module. The functional block diagram of the
test circuit is shown in Figure 2 and the wiring diagram in
Figure 3.

The 555 timer module delivers a frequency signal (pin 3)
which depends on the capacity of the dew sensor and
therefore on the relative humidity value. Up to
approximately 98 % R.H. this output signal has an almost
constant frequency of about 80 kHz with a voltage
amplitude of 5 V. If the relative humidity exceeds 98 % the
frequency changes significantly and reaches a value below
10 Hz at 100 % R.H. allowing a precise detection of the
occurrence of dew. 
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The AC signal is converted to a DC voltage by an active
rectifier. For an R.H. below 98 % the voltage level is
approximately 2 V and 3.3 V at 100 % R.H.

By choosing an adequate threshold, a comparator element
discriminates between the two states "dew" and "no dew" on
the sensor's surface, displayed in the test circuit by “LED 1”
and “LED 2” (Figure 3).  A typical application is to protect
hard disk drives, camcorders, or other sensitive electronic
components from moisture failure.

Test results

The characteristic feature of the Vishay DPS series is a
significant variation of the sensor's impedance between
98 % R.H. and 100 % R.H. This allows reliable and
especially temperature-independent detection of the states
“dew” or “non dew.”

In Figure 4, the frequency output of the 555 timer module is
displayed versus relative humidity at different ambient
temperatures. Below 98 % R.H. the frequency level is about
80 kHz. As soon as the sensor's surface is dewed, the
frequency signal drops to a level below 10 Hz. This
well-defined frequency signal is independent from
temperature within a range from 0 °C up to 85 °C.

Figure 2. Functional block diagram of Vishay application test circuit

Figure 3. Diagram of Vishay application test circuit
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Figure 4. Frequency output of timer module in Vishay application test circuit versus relative humidity

II. Resistive read out electronics

In this circuit a sine-wave voltage is applied to the dew
sensor with an additional resistor (Figure 5). In the case of a
low relative humidity value, the DPS dew sensor acts as a
capacitor. Hence, for a frequency of about 1 kHz only a
negligible voltage drop occurs at the resistor, and the
output-signal between the resistor and the dew-sensor
equals the input signal. With increasing relative humidity,
the resistance of the dew sensor decreases from several GΩ
to some hundred kΩ at 90 % R.H. and further below 10 kΩ
above 98 % R.H. Figure 6 shows an example of the sensor's
typical behavior.

By choosing an appropriate value for the constant resistor,
such as 1 MΩ, the resistance of the DPS dew sensor
becomes negligible if the sensor surface is covered by a thin
humidity layer. Thus, the output voltage equals 0 V and the
appearance of dew can be detected very reliably.

Apart from the distinct detection of the “dry” state and the
“dew” state, the output signal of this electronic circuit will
also be affected by levels of relative humidity above 65 %,
depending on the value of the constant resistor. Therefore,
electronic regulators which have to distinguish between
high levels of relative humidity, such as those in air
conditioners, can be controlled by this circuit.

By using an active rectifier as described in the previous
section, the output signal of the DPS dew sensor can be
transformed into a DC voltage level which again can be used
to regulate a dew protection circuit in a wide range of end
products.

If no AC source is available, an operational amplifier can be
used to build up a Wien bridge oscillator, preferably with a
1 kHz frequency output and a peak power point voltage of
1 V.

A superimposed DC offset should not exceed 1 V and
should preferably be filtered by an additional capacitor.
Figure 7 shows an electronic circuit diagram with such an
AC source, where the resistor voltage divider and DPS dew
sensor are followed by a rectifier and comparator elements
which allow an LED display of the humidity level. The
output DC signal varies approximately between 0.5 V and
0 V. An additional amplifier can be used to increase this
voltage difference.

Contact

Vishay welcomes your questions about the DPS sensor.
Please contact us at ff3eresistors@vishay.com
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Figure 5. A.C.-response of the Vishay dew-sensor

Figure 6. Typical dependency of the sensor-resistance on the ambient relative humidity (T = 25 °C, f = 1 kHz)
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Figure 7. Circuit diagram for Vishay dew sensors based on their resistance response


