




 
Fig 6.   HPF with Frekuensi Cutoff 400 Hz 

 After testing the HPF, the next step is to test the form of the 
PQRST signal in the LPF circuit. Figure 7 shows the shape of 
the PQRST signal with a frequency of 593 Hz and passes 
through the LPF circuit with a cutoff frequency of 500 Hz. The 
smaller the cutoff frequency in the LPF circuit, the more distant 
the signal from the original shape. 

   
Fig 7.    LPF with Frekuensi Cutoff 500 Hz 

 
After testing the LPF, the next step is to test the PQRST 

signal against the BPF circuit. Figure 8 shows the shape of the 
PQRST signal with a frequency of 296 Hz and passes through 
a BPF circuit with a cutoff frequency of 100 Hz to 500 Hz. The 
frequency of the PQRST 296 Hz signal is at the susceptibility 
of the BPF frequency, this causes the form of the PQRST 
signal to remain original. 

 
Fig 8.   BPF with Frekuensi Cutoff 100 Hz until 500 Hz 

 

 
Fig 9.    Physical Form of the Tool 
 

The physical form of the tool can be seen in Figure 9. In 
figure 9 it can be seen that there is a potentiometer with 
different numbers. Explanation of potentiometer functions as 
follows: 

1. Potentiometer number 1 as the PQRST signal voltage 
regulation 

2. Potentiometer number 3 as the PQRST signal frequency 
setting 

3. Potentiometer number 4 as an HPF filter cutoff frequency 
setting 

4. Potentiometer number 9 as the LPF filter cutoff frequency 
setting 

5. Potentiometer number 14 as setting the BPF filter cutoff 
frequency setting 

After the tool is ensured to work in accordance with the 
desired, then the next is to test the response of students to the 
design of the PQRST signal generator that has been made and 
get the response in table I. 

TABLE I.  RESPONDENT RESULT 

No. Aspect Value 
(1-5) 

1 The physical form of the PQRST signal 
generator is clearly displayed 

4 

2 There are an initial explanation and 
learning objectives 

5 

3 
Use good and correct Indonesian language 
rules in accordance with the enhanced 
spelling 

4 

4 Can develop students' interest and 
creativity 

4 

5 The function of the tool follows the latest 
technological developments 

4 

Average 4.2 

IV. CONCLUSION 
From the research that has been done, it can be concluded 

that the design of the PQRST signal generator was 
successfully made by displaying the form of the PQRST signal 
and equipped with the results of testing the signal against 
HPF, LPF, and HPF circuits. In the HPF circuit, it is found 
that if the cutoff frequency is greater the PQRST signal 
frequency will negate the original PQRST signal. In the LPF 
circuit it is found that if the cutoff frequency is smaller than 
the PQRST signal frequency, it will negate the form of the 
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PQRST signal. And in the BPF circuit it was found that to 
obtain the original form of the PQRST signal, the frequency of 
the PQRST signal must be in the BPF cutoff frequency range. 
After the design of the signal generator, PQRST was 
successfully created, then the results of the students' responses 
were obtained from the research conducted and had an average 
value of 4.2 out of 5. 

REFERENCES 
 

[1] A. D. Paul, K. R. Urzoshi, R. S. Datta, A. Arsalan. Design and 
Development of Microcontroller Based ECG Simulator. IFMBE 
Proceedings 35, pp. 292–295, 2011 

[2] A. D. Solichah, L. Anifah. “ Rancang bangun simulator sinyal 
elektrokardiograf (EKG),” vol. 05, no. 03, Universitas Negeri Surabaya, 
2016. 

[3] M. Yamin. “ Upaya meningkatkan hasil belajar siswa melalui lesson 
study pada penjumlahan pecahan di SDN Lamseyun,” Jurnal pesona 
dasar, vol. 3, no. 4, Universitas Syiah Kuala, Oktober 2016. 

[4] A. P. Nurdiansyah. ” Rancang bangun elektrokardiograf (EKG) 
menggunakan programmable gain amplifier (PGA) sebagai pengubah 
nilai amplifier otomatis,” Jurnal teknik elektro ,vol. 8, no. 1, Universitas 
Negeri Surabaya, 2018. 

[5] Arduino.  2019.  Arduino DUE. (https://store.arduino.cc/usa/due, diakses 
25 Februari 2019). 

[6] ElectronicWings.  2018.  LCD 16x2 Interfacing With Arduino Uno. 
(www.electronicwings.com/arduino/lcd-16x2-interfacing-with-arduino-
uno, accessed 26 Feb 2019). 

[7] S. Abdurrahman. ” Modul elktronika dan mekatronika elektronika 
dasar,” Direktorat pembinaan sekolah menengah kejuruan, Jakarta, 2017  

[8] Radiall.  The Next Connexion. Banana Plugs Series. 
(https://www.mouser.com/ds/2/516/BananaPlugs%20D7MOOCE-
257160.pdf, accessed 28 Feb 2019).. 

[9] A. Rizal. “Simulator of ECG Berbasis PC Sebagai Alat Bantu Ajar 
Pengolahan Sinyal Biomedis” [online] tersedia di 
http://achmadrizal.staff.telkomuniversity.ac.id/wpcontent/uploads/sites/1
1/2014/06/16651090simulator-ecg-snpte.pdf 
 

 

 

Advances in Social Science, Education and Humanities Research, volume 387

314




