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Abstract 
Automated door systems have gained significant attention due to the increasing demand for smart 

home security solutions. This paper presents the design and implementation of an innovative door 

system using an Arduino Mega 2560, a DC motor, and a Cytron MDD10A motor driver. The 

proposed system integrates Pulse Width Modulation (PWM) control for efficient motor operation and 

enables secure access control using IoT-based automation. The Arduino microcontroller is the core 

processing unit that manages the motor. The Cytron MDD10A motor driver facilitates smooth and 

precise bidirectional movement of the DC motor, ensuring reliable door operation. The complete 

project source code is available for download and further development. 

 

Keywords: Smart Door Automation, Home Automation, Secure Access Control, Automatic Locking 

Mechanism, IoT in Home Security, Motor Speed Control. 

 

Introduction 

In the era of smart home automation, security, and convenience have become essential 

aspects of modern living. Innovative door systems enhance home security by integrating 

automation, remote access, and authentication mechanisms. Traditional door-locking systems 

are prone to security breaches, whereas smart doors provide an efficient, automated, and 

remotely controllable alternative. This paper explores the development of an innovative door 

system using an Arduino Mega 2560, a DC motor, and a Cytron MDD10A motor driver, 

ensuring secure and smooth door operation. 

The Arduino Mega 2560 is a powerful microcontroller known for its high processing 

capability and multiple I/O ports, making it suitable for handling motor control, security 

features, and real-time automation (Arduino, 2023). The Cytron MDD10A motor driver is 

chosen for its ability to efficiently control high-power DC motors, supporting bidirectional 

control and Pulse Width Modulation (PWM)-based speed regulation (Cytron Technologies, 

2023). These components, when integrated, enable seamless door automation, allowing for 

precise movement and secure operation. 

Various research studies have explored IoT-based home automation and intelligent security 

systems. Paul and Saha (2022) demonstrated how Arduino and IoT can create intelligent 

home automation solutions. Rahman and Alam (2022) implemented an automatic door-

locking system using a DC motor, which improves security and accessibility. Additionally, 

Sharma and Gupta (2021) highlighted the efficiency of PID-based PWM control in DC 

motor speed regulation, ensuring smooth and stable operation. The primary objectives of this 

study are to design and implement an innovative door system using an Arduino Mega 2560, 

Cytron MDD10A motor driver, and a DC motor and to integrate PWM control for efficient 

motor speed regulation and bidirectional movement.  

 

Literature Review 

for real-time motor control applications (Arduino, 2023). To drive the DC motor efficiently, 

the Cytron MDD10A motor driver provides bidirectional motor control with high PWM 

frequency and overload protection, making it a reliable choice for smart door mechanisms 

(Cytron Technologies, 2023). Studies comparing motor drivers suggest that MDD10A 
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outperforms low-power alternatives, particularly in high-

load applications (Kumar & Singh, 2023). DC motors in 

smart doors require precise speed control, which is 

effectively achieved through Pulse Width Modulation 

(PWM). Tan & Lim (2021) reviewed various speed control 

techniques and found that PWM is the most efficient 

method, ensuring smooth and energy-efficient operation. 

Sharma and Gupta (2021) further demonstrated that PID-

based PWM control enhances motor stability, which is 

crucial for smart door automation. Integrating IoT and 

smart security systems has enabled remote access and real-

time monitoring. Paul & Saha (2022) explored the 

implementation of IoT-based home automation, using 

Arduino for wireless control of smart devices. Additionally, 

Rahman and Alam (2022) developed an automatic door-

locking system using a DC motor, which enhances security 

and accessibility. Security remains a critical aspect of smart 

doors. Singh and Sharma (2021) proposed an RFID-based 

smart door lock system, highlighting the benefits of 

authentication and controlled access. Similarly, Khan & 

Patel (2023) emphasized the role of IoT-based smart doors 

in enhancing home security, integrating biometric 

verification and mobile app access. Overall, the existing 

literature demonstrates that Arduino-based smart doors 

with motor control and IoT integration provide enhanced 

automation, security, and efficiency, making them a 

promising solution for modern home security systems. 

 

Methodology 

 

 
 

Fig. 1: Architecture of the project. 

 

In the figure 1 illustrates a smart door automation system 

using an Arduino Mega 2560 as the central microcontroller. 

The system integrates switches, sensors, a motor driver, a 

DC motor, a buzzer, 24V, and a 5V SMPS power supply to 

automate door control efficiently. Below is a breakdown of 

its components and their functionalities: 

1. Arduino Mega 2560 (Central Controller) 

o The Arduino Mega 2560 acts as the primary 

processing unit. 

o It controls the PWM engine to regulate the 

DC motor via a motor driver. 

o It processes inputs from switches and sensors 

to operate the smart door. 

2. Power Supply 

o The system uses a 230V AC power source 

connected to a power adaptor that provides 

5V DC to the Arduino. 

o A 24V power supply is needed to drive the 

DC motor. 

3. Switches (User Input) 

o Indoor and outdoor switches are provided for 

manual door operation. 

o Pressing these switches sends a signal to the 

Arduino to activate the door motor. 

4. Motor Control System 

o The PWM engine inside the Arduino controls 

motor speed. 

o A motor driver is used to regulate and drive 

the DC motor, which opens and closes the 

door. 

5. Sensors (For Door Automation & Security) 

o Home Sensor: Detects presence or user 

interaction near the door. 

o Terminal Sensor: Detects the door's 

open/closed position to prevent motor 

overload. 

6. Buzzer (Alert System) 

o The buzzer provides audio feedback when the 

door is opened or closed, alerting users about 

system operation. 

 

Working of the System 

• When a user presses the indoor or outdoor switch, the 

Arduino Mega 2560 processes the input and sends a 

PWM signal to the motor driver, which drives the DC 

motor to open or close the door. 

• The terminal sensor ensures the door stops at the 

correct position. 

• The home sensor can be used for security or 

automation, detecting whether someone is near the 

door. 

• The buzzer provides an alert for successful operation. 
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Figure 2: System flow diagram. 

 

Figure 2 depicts the process flow diagram of the complete 

system. Flowchart represents an automated gate control 

system that responds to button presses from an outdoor or 

indoor button. The process begins with the system 

initialization, followed by continuously reading button 

inputs. If the outdoor button is pressed, the system triggers 

a calling bell to notify those inside before activating the 

motor driver to open the gate. If the indoor button is 

pressed, the system directly triggers the motor driver to 

open the gate without ringing the bell. After either action, 

the system executes the process and then loops back to 

monitor for new button presses. This ensures a seamless 

and efficient operation where outdoor visitors must notify 

someone inside before the gate opens, while indoor users 

can control access directly. The continuous monitoring 

mechanism ensures that the gate is always responsive, 

making it an effective automated system for controlled 

access. 

 

➢ The code is available:  

https://github.com/sudipchakraborty/Let-Us-Build-A-

Smart-Door.git  

➢ The Author’s Testing video is available: 

https://www.youtube.com/watch?v=Bp5pqCrc68Y  

 

Conclusion 

The integration of smart automation and IoT technologies 

in home security has significantly improved accessibility 

and protection. This paper presented the design and 

implementation of a smart door system using an Arduino 

Mega 2560, Cytron MDD10A motor driver, and a DC 

motor. The system utilizes PWM-based speed control to 

ensure smooth and efficient motor operation, allowing 

precise bidirectional movement of the door. The study 

highlights the reliability and effectiveness of the Arduino 

Mega 2560 as a microcontroller for automation tasks, as 

well as the capabilities of the Cytron MDD10A motor 

driver in handling high-power DC motors. To improve 

security, the system can be enhanced with biometric 

authentication, RFID, and password-based access. This 

smart door automation offers an efficient and secure 

solution for residential and commercial applications by 

combining embedded systems, IoT, and motor control 

techniques. 

Future enhancements may include machine learning-based 

anomaly detection, cloud-based security updates, and 

enhanced AI-driven user authentication. Additionally, 

integrating voice control and AI assistants can further 

improve accessibility and user convenience. The proposed 

smart door system demonstrates a scalable, cost-effective, 

and technologically advanced approach to modern home 

security. 
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