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ABSTRACT 

The design of an Arduino Nano-based spin coater for coating biosensors using polystyrene has a very important urgency 

in the biomedical field. This is because biosensor coating is an important stage in making a biosensor which affects the 

quality and detection performance. By using an Arduino Nano-based spin coater design, coating can be done more 

quickly, efficiently and evenly. In addition, the use of components that are more affordable and easy to obtain on the 

market can reduce production costs, this is an important factor in the biosensor industry. The accuracy and sensitivity 

of biosensor detection can also be increased through uniform coating, so that it can be used for various applications, 

especially in the health sector. The purpose of this research is to design an Arduino Nano-based spin coater 

instrumentation system accompanied by a spin coater chamber and substrate design for various applications in the 

biomedical field. The method used is conducting a preliminary study, conducting a needs analysis, designing a spin 

coater instrumentation system, and designing a spin coater chamber and substrate. This research has resulted in the 

design of an Arduino Nano-based spin coater instrumentation system accompanied by a spin coater chamber and 

substrate design that are ready to be produced and tested for the function and performance of the tool. 

Keywords: digital spin coater, polystyrene coating, biosensors

1. INTRODUCTION 

Modification of the biosensor surface with a thin 

layer of polystyrene can increase the sensitivity and 

selectivity of the biosensor [1]. Biosensors are an 

important technology in the biomedical field [2] which 

can be used for the detection and analysis of various types 

of biological compounds and molecules. One of the 

important stages in making a biosensor is coating [3, 4, 

5], where a thin layer of material that functions as a 

detection element is coated on the surface of the 

substrate. To carry out coating evenly [6, 7, 8, 9] and 

efficiently, a special tool is needed called a spin coater. 

Even though spin coaters have been widely used in the 

biosensor industry, these tools are still relatively 

expensive [10, 11] and less flexible in terms of parameter 

settings. Therefore, it is necessary to conduct research on 

the design of an Arduino Nano-based spin coater that is 

more efficient, cheaper and flexible in setting parameters 

for coating biosensors using polystyrene. With this 

research, it is hoped that it can increase the efficiency and 

accuracy of biosensor coating, as well as have a positive 

impact on the development of more sophisticated and 

innovative biosensor technology in the future. 

So far, a lot of research has been carried out regarding 

spin coater design, one of which is the development of a 

microcontroller-based spin coater design. Several studies 

have produced spin coater designs that can optimize the 

coating process with high accuracy, such as a 

microcontroller-based spin coater [12], an Arduino Uno-

based spin coater [13, 14], and an Arduino Nano-based 

spin coater [12]. However, not many studies have used 

Arduino Nano as a basis for developing spin coater 

designs. Therefore, research on the design of an Arduino 

Nano-based spin coater for coating biosensors using 

polystyrene is very important to carry out. By using this 

technology, it is hoped that it can significantly increase 

the speed and accuracy of the biosensor coating process 

and enable mass production of biosensors at a cheaper 

and more efficient cost.
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The problem-solving approach in research on 

Arduino Nano-based digital spin coater design can be 

done in several steps. First, it is necessary to carry out a 

literature study to understand the design, performance, 

and deficiencies of the existing spin coaters. Second, the 

designer can determine the research objectives and 

hypotheses that will be tested in the research, such as 

optimizing energy use in the spin coating process. Third, 

designers can design and build a digital spin coater 

prototype based on Arduino Nano, which includes 

selecting appropriate components, control system design, 

and manufacturing processes. Fourth, the designer can 

conduct experiments to validate the hypotheses that have 

been formulated previously. In this stage, it is necessary 

to analyze the data to see whether the experimental 

results are in accordance with the hypotheses that have 

been formulated. Finally, designers can develop and 

improve the spin coater design based on the results of 

experiments and evaluations that have been carried out 

previously. In this stage, it is necessary to iterate on the 

design and control parameter settings so that the spin 

coater can perform better and be more efficient. With a 

structured and systematic problem solving approach, 

research on the design of a digital spin coater based on 

Arduino Nano can produce a spin coater that is more 

accurate, efficient, and can be used for various 

applications in industry and laboratories. 

The state of the art of the Arduino Nano based digital 

spin coater design is the adoption of microcontroller 

technology to control the rotation speed and spin time on 

the spin coater. This technology allows the spin coater to 

operate at a consistent and precise speed, thereby 

producing high quality thin films. The novelty of the 

Arduino Nano-based digital spin coater design lies in the 

use of an open-source platform that allows designers to 

freely modify and develop the source code. In addition, 

the Arduino Nano-based digital spin coater design is 

smaller and lighter than conventional spin coaters, 

making it easier to move and use in various laboratory 

environments. In addition, the Arduino Nano-based 

digital spin coater design can also be integrated with 

temperature sensors and speed sensors, so that it can 

monitor environmental conditions and set control 

parameters more accurately. This can improve the 

efficiency and accuracy of the spin coater, as well as 

reduce the time and cost involved in making thin films. 

Overall, the Arduino Nano-based digital spin coater 

design is an innovative technology and has the potential 

to improve performance and efficiency in thin film 

manufacturing, and can be used in various applications in 

the fields of materials science, semiconductor and 

information technology. 

 

 

 

2. METHODS 

The method used in this research is conducting a 

preliminary study, conducting a needs analysis, 

designing a spin coater instrumentation system, and 

designing a spin coater chamber and substrate as shown 

in Figure 1. 

 

Figure 1 Block diagram of research stages 

A preliminary study on spin coaters as a biosensor 

coating technology was carried out to understand the 

working principles, applications and advantages of spin 

coaters in biosensor coating as well as to analyze various 

coating technologies that can be used in biosensor 

development by considering the needs and objectives of 

this research. Analysis of component requirements for 

the spin coater design was carried out to identify and 

analyze the components needed in the spin coater design 

as well as determine the technical specifications for each 

component that will be used in the Arduino Nano-based 

spin coater design. Spin coater instrumentation system 

design is carried out to design a spin coater 

instrumentation system based on analysis of component 

requirements that have been carried out and integrating 

the components, applying appropriate program logic and 

control algorithms to regulate rotation speed, time and 

other parameters on the spin coater. Spin coater chamber 

and substrate design is carried out to design a chamber 

that is in accordance with the aim of optimizing spin 

coater performance, including design that considers 

coating needs and possible environmental controls, 

designing a spin coater substrate that supports consistent 

and effective coating. 

3. RESULTS 

The working principle of the spin coater uses the 

concept of circular motion. When a spin coater is used, 

centripetal and centrifugal forces will occur and heavy 

Preliminary study of spin coater design as a 

biosensor coating technology 

System analysis and component requirements 

for spin coater design 

Spin coater 

instrumentation and 

control system design 

The chamber spin 

coater design uses 3D 

inventor 

Finalization of Spin Coater Design 
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forces will occur which produce frictional forces between 

the substrate and the solution. This concept is used as the 

basis for designing a spin coater. 

Components used to design the spin coater include 3s 

lipo battery, LM2576 regulator, 100 µH power inductor, 

5822 3A diode, 100 µF Elco capacitor, 1000 µF Elco 

capacitor, 330 Ω resistor, 10 KΩ resistor, 3mm LED, 

push button, Arduino nano, 16x2 I2C LCD, LM393 IR 

speed sensor, 20A ESC, 2200 KV brushless motor, and 

3d print box. 

The design of the spin coater circuit is shown in 

Figure 2. The spin coater circuit is used to control the 

rotational speed of the motor and the rotation timer. This 

spin coater design can rotate stably at 8000 RPM for 60 

seconds. The spin coater design uses Arduino Nano as the 

motor controller and the timer used. The RPM value can 

be adjusted as needed using the push button in 1000 RPM 

increments. The RPM value and timer will be displayed 

on the LCD screen. The spin coater circuit design will be 

printed onto the PCB and the components will be 

mounted on the PCB. The spin coater circuit after 

installing the components on the PCB is shown in Figure 

3. 

 

Figure 2 Spin coater circuit design 

 

Figure 3 The spin coater circuit after installing the 

components on the PCB 

The design of the spin coater series has been made, 

compiled and equipped with components, then the 

chamber design process is carried out using CAD 

software. The design concept of this chamber consists of 

the lower part as the motor and controller and the upper 

part of the chamber which consists of the substrate and 

the chamber cover. The chamber design is shown in 

Figure 4. The chamber has dimensions of 13 x 13 cm, 

with a diameter at the substrate laying area of 10 cm. 

 

Figure 4 Chamber design 

4. CONCLUSION 

This research has resulted in the design of an Arduino 

Nano-based spin coater instrumentation system 

accompanied by a spin coater chamber and substrate 

design that are ready to be produced and tested for the 

function and performance of the tool.  
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