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Abstract—There are many problems such as various unknown 
signals, poor signals' stability and high error rates in the process 
of transmission. In view of the complex sensor distribution as well 
as various types of signals. This paper put forward a kind of 
device which can realize linear transformation from frequency 
signals to the frequency of the current linear transformation 
isolation. The device's circuit structure has a strong 
anti-interference ability, which can be applied to all kinds of 
sensor signal transmission system and has a great value. 
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I INTRODUCTION 
As an important part of a remote monitoring and intelligent 

system, sensors play a role in PC data acquisition, data analysis, 
and behavioral decision to provide stable and reliable real-time 
data. Aiming at solving the problems existed in complex sensor 
distribution and various confusing signals; this paper offers a 
solution to put forward a kind of device that can realize linear 
transformation frequency signals for the frequency of the 
current signal isolation linear transform current. Signal types 
have different sensor signals when it works, which can be 
united by a conversion device to a variety of sensor output 
signals to a standard reentry after current signals 
acquisition[1-2]. 

II THE HARDWARE STRUCTURE 
Current frequency conversion device can collect the 

standard 200-1000Hz frequency signal, and converts it into a 
standard 4-20 ma current signal. As what shown in Fig.1 is a 
linear transformation frequency isolation current device of the 
overall circuit, which is made up from five parts, namely, the 
frequency signal input, photoelectric isolating circuit, 
frequency voltage conversion circuit, voltage conversion 
circuit, and current signal output terminal [3-4]. 

 
FIGURE I. FREQUENCY ISOLATION CIRCUIT DIAGRAM OF THE 

LINEAR TRANSFORM CURRENT MECHANISM. 

III THE WORKING PROCESS 
Current frequency conversion device working process is: 

200-1000 Hz frequency signal input. The working process is to 
start with the photoelectric coupler photoelectric isolation, and 
then the photoelectric coupler circuit for the narrow pulse 
frequency signal output voltage to frequency conversion circuit. 
Frequency converter will pass frequency voltage conversion 
circuit by pressure adjustable potentiometer devices such as 
linear transform voltage signal to the voltage current circuit. 
Current voltage conversion circuit converts voltage is 
transformed linearly to 4-20 ma current signals, and finally 
through the current signal output it will be 4-20 ma current 
signals for long distance transmission. Fig.2 shows the circuit 
principle diagram of a complete frequency conversion device 
[5-6]. 

As a standard 200-1000 Hz frequency input signal, it is 
converted into a narrow pulse frequency signal through the 
photoelectric coupler by a electrical isolation frequency signal, 
so it can transform sensors and devices effectively and do an 
electrical isolation, which can improve the anti-interference 
ability and guarantee the stability. 
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There are complex industrial field environment, 
electromagnetic interference, such as environmental 
temperature variation and noises. Those factors make the poor 
performance of the chip and other electronic devices, so 
conversion precision and linearity is an important part of the 
design, whose hardware circuit is adopted to regulate 
conversion as well as frequency voltage conversion. And then 
by the change of output voltage into current, its electric 
performance is stable with excellent conversion linearity and a 
measurement precision. 

 
FIGURE II. THE CIRCUIT PRINCIPLE DIAGRAM OF A COMPLETE 

FREQUENCY CONVERSION DEVICE. 

Current frequency conversion device whose components 
are commercially available mature products with high 
reliability. Among them: light electric coupler is Toshiba 
photocoupler TLP521-1; Pressure frequency converter U2's 
model is chip LM331 voltage frequency, and the model of 
operational amplifier is LM258 produced by TI company Texas 
instruments; Triode U4 model is 2sd2150 produced by 
Germany's infineon[7-8]. 

IV TEST RESULTS 
Adding 100 ohm resistor load into device output and 

200-1000hz standard signal into device input, we test input and 
output corresponding linear relationship. When the 200hz and 
400 hz, 600hz and 800hz and 1000hz standard signal input are 
being accessed, the voltage corresponding relationship is as 
follows: 

When the input is 200hz,the  output is 4ma, and the 
resistance load is 100 ohms precise ,the output voltage is 
400mv,oscilloscope sampling voltage is as shown is fig.3(a): 

When the input is 400hz,the  output is 8ma, and the 
resistance load is 100 ohms precise ,the output voltage is 
800mv,oscilloscope sampling voltage is as shown is fig.3(b): 

When the input is 600hz,the  output is 12ma, and the 
resistance load is 100 ohms precise ,the output voltage is 
1.20v,oscilloscope sampling voltage is as shown is fig.3(c): 

When the input is 800hz,the  output is 16ma, and the 
resistance load is 100 ohms precise ,the output voltage is 
1.60v,oscilloscope sampling voltage is as shown is fig.3(d): 

When the input is1000hz,the  output is 20ma, and the 
resistance load is 100 ohms precise ,the output voltage is 
2.00v,oscilloscope sampling voltage is as shown is fig.3(e): 

 
(a)                                                       (b) 

 
(c)                                                        (d) 

 
(e) 

FIGURE III. OSCILLOSCOPE SAMPLING VOLTAGE. 

As shown in Tab. 1, in the same field environment test the 
conversion linearity is up to 0.5% with the precision 0.2 on the 
Richter scale. Experiments show that the conversion device 
stability is good and it is suitable for different environment. 

TABLE I. FREQUENCY CONVERSION CURRENT TEST DATA. 

Frequency(Hz
) 200 400 600 800 1000 

Current(Ma) 4.00
4 

8.00
6 

12.00
8 

16.00
9 

20.00
8 

V SUMMARY 
The proposed frequency isolation linear conversion circuit 

of current device structure is reasonable with its low cost, small 
volume and strong anti-interference ability, which can achieve 
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200-1000 Hz frequency signal linear transformation for 4-20 
ma current signal. This can be widely used in electric power, 
remote monitoring, industrial control, instrumentation as well 
as medical equipment industry such as sensor signal 
transmission system with its great value. 
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