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ABSTRACT

Pirani vacuum gauges are thermal sensors which generate a temperature gradient between the heated
sensor element and a heat sink. This generates a heat flow towards the heat sink, which is usually
thermally coupled to the ambient temperature. The amount of heat flow depends on the temperature
difference between the heating element and the heat sink, as well as the thermal conductivity of the
residual gas [1, 2]. Thus, the sensor signal is affected by changes in the ambient temperature, resulting
in noise and drift in the sensor signal. The sensor presented in this work stabilizes the ambient
temperature with additional heating structures [3].

The entire sensor assembly consists of three parts: Two temperature compensation planes and the actual
sensor element. The entire assembly is built on a TO-socket with six pins. The temperature
compensation planes are placed above and below the heated wire on the socket (Fig. 1). These
temperature compensation planes contain metallic heating structures, which are patterned by
photolithography and metallized by physical vapor deposition.

During operation, the temperature compensation planes compensate changes in the ambient temperature
by heating them up to a constant temperature. This creates a constant temperature gradient between the
sensor element and the heat sink.

The temperature compensation planes are kept on a stable temperature with an analog circuit. The
sensor element can be driven in constant temperature mode, but also in simpler modes such as constant
voltage. It can be shown that the noise level and sensor drifts can be reduced with the controlled
temperature compensation planes.

Fig. 1: Sensor assembly on a TO-socket based on micro-wire Pirani between two heat
exchange planes
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