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Abstract
The evolution of a piezoelectrical films using charge direct 

coupling is developed in this study. The servo motor has initial 
taken for generating a fixed force, however, the bearing 
condition of the motor is sometimes out of condition. As a 
result, the servo motor has been supplanted by stepper motor 
because of its stability and precision. Extensive memory costs 
and clock cycles for a microcontroller are prevented by the 
circuit’s function simplification. The noise is suppressed and 
cleared by specific filter adopted. The various conditions of 
piezoelectrical thin film samples have been tested and analyzed.
Furthermore, several times of testing has executed for 
inspecting and verifying the system stability.
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Introduction
There are many unwanted noises appeared when measuring

an extreme weak signal of any electronic circuits. These noises 
may cause from signal transmission process, the capacitive or 
inductive effect of the circuit itself, the mutual oscillation of the 
components and the direct coupling from the power source. 
The noise can cause very serious interference under the case of 
extreme weak signals measurement. This work is tried to 
observe a pulse signal of peak value of less than 20 mV just as 
like piezoelectrical effect of a thin film. The pulse signal will be 
detected and then process with microcontroller for analyzing. 
The limitations of extreme weak signal amplification and noise 
suppression schemes will be carried out.

Experiment and set-up
Figure 1 shows a schematic of Arduino nano adopted in this 

study. Since the resolution of Arduino microcontroller like the 
ATmega 328 is 210, the deviation value of 4.9 mV is calculated 
with the measurement range from 0 to 5 V. The sampling rate of 
the general ATmega analog to digital converter (ADC) 
function is default setting the prescaler value of 128. It takes 13 
working cycles for running an ADC function. As the 
fundamental oscillation frequency of the ATmega is 16 MHz, 
the sampling rate of the ADC function is calculated to be 9600 
Hz. 

A pulse signal of peak value of 20 mV and duration of 1 ms
has been taken as source signal. The amplifier and peak 
detector circuit are designed and manufactured for measuring 
the source signal. The source signal is amplified by the 
amplifier circuit to the detectable range of the ATmega. The 
peak detecting circuit is then response for measuring and 
registering the peak value. Furthermore, the amplifier is a 

non-ideal circuit; a bias eliminating circuit must be additionally 
designed at the output stage. Also, the buffer stage located 
within the sampling and readout circuit can avoid interference 
between the stages. The flow chart of the system operation is 
shown in Fig. 2.

Figure 1、Arduino nano schematic

Figure 2、Flow chart of operation
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Figure 8、signal processed with subtractor 

 

 
Figure 9、PCB Layout 

 

 
Figure 10、actual system product 

 

Conclusion 
It can be observed from Fig. 5 to Fig. 8 that the origin source 

signal with peak value of 20 mV and duration of 0.5 ms has 
been amplified and detected. The signal reveals a longer 
duration since it has been amplified. The buffer and subtractor 
process the signal in quick succession. Finally, a faultless 
output signal is generated for converting by MCU.  

It is worth to mention that some unknown signals will be 
introduced or mutual coupled for the case of using solderless 
breadboard. The situation comes better when perf board is 
adopted for connected, however, the origin extreme weak 
signal still be laid over unavoidable.  

Finally, the printed circuit board (PCB) layout is realized to 
solve the noises. Although a few space noises are still mutual 
coupled, the observation and amplification of the origin 
extreme weak signal through the system is success. 
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According to the configuration of the resistances, the 

amplifier is setting as a non-inverting with the magnification of 
150. The amplifier and lump elements arrangements are shown 
in Fig. 3. 

 

 
Figure 3、technical drawing of system circuit 

 
The extreme weak signal is therefore can be magnified to 

cross over the potential voltage of the diode. A peak value 
detector is working under the diode be forward-biased. The 
capacitor here has been charged when magnified signal storage. 
The source and the amplified signal have shown in Fig. 4. It’s 
clear that the extreme weak signal has been transferred as a 
stable DC voltage. 
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Figure 4、The input and output signal of peak value detector  

 
However, an extra DC voltage will be superimposed with the 

output signal under the condition of the magnification over 100. 
Therefore, a subtractor is adopted for reducing the unwanted 
DC voltage. Each step of signal processed with peak value 
detector, buffer and subtractor is shown as Fig. 5~8. 
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Figure 5、source signal 
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Figure 6、signal processed with peak value detector 
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Figure 7、signal processed with buffer 
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Figure 4、The input and output signal of peak value detector  
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Figure 5、source signal 
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Figure 6、signal processed with peak value detector 
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