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Abstract – In the given article the possibility of making the  
transducer of pressure with a frequency output signal is shown 
on the basis of the autogenerating arrangement which will con-
sist of bipolar transistor and MOSFET transistor. Analytical de-
pendencies of function transformation and sensitivity are re-
ceived. Sensitivity of the arrangement 2,0-4,25 kHz / Pa·10

5
. 

1. Introduction 

The microelectronic transducers of mechanical quan-
tities define precision and reliability of monitoring sys-
tems of processes, environmental propertys, safety of 
operation of nuclear, thermal, chemical installations, air-
crafts, sea objects, etc.  

One of perspective scientific directional, allowing to 
solve a complex of the tasks in view suggested in the 
given operation, use of dependence of jet properties and 
a negative resistance of semiconductor devices of effect 
of pressure and making on this basis of a new class of 
the microelectronic transducers is [1]. In devices of such 
type there is a transformation of pressure to the frequen-
cy signal that allows to establish transducers on inte-
grated technology and enables to boost fast operation, 
precision and sensitivity, to improve reliability, noise per-
formance in terms of error probability and long-term pa-
rameter stability [2].  

2.Theoretical and experimental researches 

The circuit of the frequency transducer of pressure 
presented on fig. 1. The transistor structure of the fre-
quency transducer of pressure contains bipolar and 
MOSFET - transistors, and the emitter bipolar to the 
transistor is connected to sink MOSFET - transistor. 
Tensiosensitive a element is the bipolar transistor. 

 

Fig. 1. A circuitry of the transducer of pressure on the 
basis of transistor structure  

The generator of electrical oscillations is created on 
the basis of transistors structure with a negative resis-
tance. Presence of a differential negative resistance 
speaks necessity to cancel to them of an energy loss in 
an oscillation circuit created reactive component imped-
ance on electrodes a collector - sink and an exterior in-
ductive resistance. One of basic characteristics of the 
transducer is dependence of its function of transforma-
tion. Function of transformation is featured by the equa-
tion 
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Where ( )( )gR P  - a dynamic negative resistance of an 

oscillation circuit, ( )EKVC P  - the equivalent capacity of a 

oscillation circuit of the transducer, L  - a tuned-circuit 
inductance. Sensitivity of the transducer is defined on 
the basis of expression (1) behind the formula 
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(2) 
The diagram of function of transformation presented 

on fig. 2, and the diagram of sensitivity on fig. 3. Appar-
ently from this diagram, sensitivity of the transducer 
changes from 4,25 kHz / Pa·10

5 
up to 2,0 kHz / Pa·10

5
 

over the range from 0 up to 12·10
5 

Pa. 

 
Fig.2. Theoretical and experimental dependences  

frequency generation of the transducer from pressure 

 
Fig. 3. Dependences of sensitivity of the frequency 

transducer of pressure 

3. Conclusions  

The integrated circuit of the transducer of pressure 
with the frequency output is offered on the basis of bipo-
lar and field transistors in which tensiosensitive as a 
element acts bipolar tensiotransistor on a membrane. 
Sensitivity of the transducer of pressure makes 2,0-4,25 
kHz/Pa·10

5
 over the range pressures from 0 up to 

12·10
5
 Pa. 
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