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PREFACE 

It is with great pleasure that we present the e-proceedings of International Tinker 
Innovation & Entrepreneurship Challenge (i-TIEC 2025), which compiles the extended 
abstracts submitted to the International Tinker Innovation & Entrepreneurship Challenge (i-
TIEC 2025), held on 23 January 2025 at PTDI, Universiti Teknologi MARA (UiTM) 
Cawangan Johor, Kampus Pasir Gudang. This publication serves as a valuable resource, 
showcasing the intellectual contributions on the invention and innovation among students, 
academics, researchers, and professionals. 

The International Tinker Innovation & Entrepreneurship Challenge (i-TIEC 2025), organized 
under the theme "Fostering a Culture of Innovation and Entrepreneurial Excellence," is 
designed to inspire participants at various academic levels, from secondary students to 
higher education students and professionals. The competition emphasizes both innovation 
and entrepreneurship, encouraging the development of product prototypes that address 
real-world problems and have clear commercialization potential. By focusing on 
technological and social innovations, i-TIEC 2025 highlights the importance of turning 
creative ideas into viable, market-ready solutions that can benefit users and society. The 
extended abstracts in this e-proceedings book showcase the diverse perspectives and depth 
of research presented during the event, reflecting the strong entrepreneurial element at its 
core. 

We extend our sincere gratitude to the contributors for their dedication in sharing their 
innovation and the organizing committee for their hard work in ensuring the success of the 
event and this publication. We also appreciate the support of our collaborators; Mass Rapid 
Transit Corporation Sdn. Bhd. (MRT Corp), Universitas Labuhanbatu, Indonesia (ULB), 
Universitas Riau Kepulauan, Indonesia (UNRIKA) and IEEE Young Professionals Malaysia, 
whose contributions have been instrumental in making this event and publication possible. 

We hope that this e-proceedings book will serve as a valuable reference for researchers, 
educators, and practitioners, inspiring further studies and collaborations in both innovation 
and entrepreneurship. May the knowledge shared here continue to spark new ideas and 
market-ready solutions, advancing our collective expertise and fostering the growth of 
entrepreneurial ventures.  
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B-ST051: UNIVERSAL   PLC  TRAINER  
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1Department of Electrical Engineering, Politeknik Ibrahim Sultan, 81700 Pasir Gudang  

Johor, Malaysia   
2 Department of Advanced Technical and Vocational Education and Training,  

Faculty of Educational Sciences and Technology, Universiti Teknologi Malaysia, 
Johor Malaysia  

   
Corresponding author: ishak@pis.edu.my, hanifah-j@utm.my  

  
ABSTRACT 

The development of the Universal PLC Trainer aims to simplify and accelerate the 
understanding of fourth-semester students in the DEE and DJK programs enrolled in the 
DEJ40033 PLC & Automation course. This teaching kit is universal and portable, equipped 
with essential components for practical exercises in conventional wiring, PLC programming, 
electropneumatic, and industrial automation. Additionally, it features a Human Machine 
Interface (HMI) function to monitor input and output operations through controls such as 
touchscreen, voice control, and motion control. The HMI can also be programmed to display 
operation status using indicator lights, buzzers, and simulated LED displays. The kit is 
designed with a neat component layout, user-friendly interface, and high safety standards. 
Circuit connections are implemented via a plug and play system, making the process easier, 
faster, and safer. This innovation addresses the shortcomings of existing trainers, which are 
often disorganized, unsafe, and fail to meet practical syllabus requirements. The Universal 
PLC Trainer enhances the quality of teaching and learning, reduces instructional time, and 
improves students' comprehension. It is also cost-efficient, as its construction does not 
require additional external equipment. Students are more motivated as this learning method 
is engaging, portable, and systematically arranged according to theoretical topics. This 
innovation not only has a significant impact on students and lecturers but also holds 
potential for use by other organizations, such as Community Colleges, Vocational Colleges, 
and individuals interested in exploring the field of Programmable Logic Controllers (PLC). 
With the potential for broad application, the Universal PLC Trainer is a significant and 
innovative discovery in the field of engineering education and TVET.  

Keywords: Universal PLC Trainer, Human Machine Interface (HMI), PLC programming, 
TVET  

 

1. Product Description  
The Universal PLC Trainer is a teaching aid product that combines three methods for 
conducting practical exercises related to PLC, hardwiring, and electropneumatic. The 
Universal PLC Trainer has dimensions of (56x80x4.5) cm. It is a portable teaching kit 
equipped with various tools and components such as an HMI, OMRON Programmable Logic 
Controller (CP1E), timer, counter, solid-state relay, sensors, start and stop buttons, a 
conveyor, and a complete set for an electropneumatic system. This includes an acting 
cylinder, solenoid valve, limit switch, air regulator filter, and terminals to facilitate circuit 
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connections and practical exercises. Each component is neatly arranged and user-friendly, 
based on high safety standards, giving it a unique edge compared to other teaching kits. All 
circuit connections can be executed using a plug-and-play system, allowing for easy, quick, 
and safe connections, as all main wiring is embedded within concealed sections.  

  
2.  Pictures and Flow Chart of the trainer  

 
redesigned as a universal PLC trainer  

Figure 2. Flow  chart 
  
3.  Novelty and uniqueness    
The novelty of this trainer, which integrates PLC systems, electropneumatic, and hardwiring, 
lies in its ability to create a highly cohesive and adaptable automation system that is efficient 
and precise. The PLC serves as the central controller, overseeing and regulating processes, 
while electropneumatic actuators handle physical tasks such as moving components. 
Hardwiring ensures that all connections between parts are secure and dependable. 
Additionally, the uniqueness of the system is organized in a user-friendly manner, built to 
meet high safety standards, giving it a unique advantage over other teaching kits. With a 
plugand-play setup, all circuit connections can be made quickly and safely, as the main wiring 
is discreetly concealed, ensuring both ease and security during the installation process.  

  

  

  

  

  

  

  

        Figure 1 a   Exact Trainer   

    

Figure 1b    Modified trainer image      
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4.  Benefit to mankind  
The benefits, impacts, and outcomes of the teaching trainer for practical work in 
Programmable Logic Controllers and electropneumatic are as follows: 

 i. Practical  
This innovation is practical as it helps lecturers in the Department of Electrical 
Engineering improve the quality of teaching while contributing to new knowledge 
discovery and the development of a teaching kit.  
 
ii. Time-Saving for Practical Implementation  
It shortens the time needed to explain techniques for conducting practical, 
particularly those involving the connection of RLL/combinational/hardwire circuits 
and the integration of hardwiring with PLC programming.  
 
iii. Simple Approach  
The teaching process can be repeated until students fully understand the methods 
without burdening lecturers to repeatedly explain, as the connection and 
programming of PLC programs can be directly executed on the same trainer. 
Students only need to connect each circuit using the plug-and-play technique. 
 
iv. Cost-Effective  
This innovation reduces costs associated with purchasing and repairing equipment, as 
it is developed using the expertise of lecturers. It not only adheres to the taught 
syllabus but also serves as a trainer with universal features. 
 
 v. Enhances Motivation  
Students are highly interested in and excited to conduct practical exercises due to the 
trainer’s design, which is more focused on syllabus content with a systematic 
arrangement of components and improved safety features.  
  

5.  Innovation and Entrepreneurial Impact  
The universal PLC trainer fosters innovation and supports a culture of entrepreneurship 
by providing hands-on learning experiences that bridge the gap between theoretical 
knowledge and real-world applications. By integrating PLC systems with 
electropneumatic and hardwiring, it enables students and professionals to explore 
automation technologies and develop practical skills crucial for modern industries. This 
exposure sparks creativity and problem-solving abilities, encouraging individuals to 
innovate and design custom solutions for various practical works. Furthermore, the 
trainer’s versatility and ease of use make it an ideal tool for fostering entrepreneurship, 
allowing users to experiment with automation systems, refine their ideas, and even 
prototype new products. As a result, the universal PLC trainer contributes to a culture of 
continuous learning and development, empowering individuals to drive technological 
advancement within their communities, institutions, and industries, while also preparing 
them to meet the evolving demands of the workforce.  
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6.  Potential commercialization     
       The development of this product, originally designed to meet the teaching needs of the 

DEJ40033 PLC and Automation course at Malaysian polytechnics, is expected to provide 
broader benefits. This product has the potential to be utilized by those enrolled in PLC 
courses at Community Colleges, Vocational Colleges, other TVET institutions, as well as 
individuals aiming to deepen their knowledge of Programmable Logic Controllers (PLC), 
hardwiring, and electropneumatic. This innovation can be further enhanced with 
improved components and functionality through adequate funding or resources, it could 
be marketed to TVET institutions and teaching centers which focused on industrial 
automation.  
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