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FOREWORD 

First of all, be grateful to Allah s.w.t for his blessing and permission, then this e-

book will be created. Congratulations to everyone all involved in the CDIO: Inte-

grated Learning Experience electronic book’s success and development. Indeed, 

the production of this e-book can be used as a reference and guidance for lectur-

ers at Port Dickson Polytechnic’s Department of Electrical Engineering. 

 

The content of this e-book mainly contributed by materials that are normally used 

for the implementation of the courses involved in the integrated learning such as 

Notes of Guidance (NOG), course outline and assessment rubrics. The top man-

agement of polytechnic give their full support to this e-book publication as this ini-

tiative benefits to lectures and students. To meet the challenges of the education 

system and make digital learning is a new norm in the Covid19 pandemic situa-

tion. It becomes a starting point done to produce material in the form of e-books. 

 

It is hoped that with this e-book, will be able to provide encouragement and guid-

ance to the lecturers involved as well as the student while implementing the CDIO 

program to achieve the KPIs required by the department or polytechnic. In addi-

tion, it can provide process guidance before, during and after a program is imple-

mented. Hopefully, by sharing a little information, CDIO operations may be con-

ducted according to the department's planned implementation time. 

 

Thank you 



 INTEGRATED LEARNING EXPERIENCE 
INTRODUCTION 

Electrical Engineering Department (JKE) integrates two courses to produce one common mini 

project involving semester 4 students of all five programmes in this department. This Intra-

Program Integrated Learning Experience, integrates learning outcomes which infuses the 

CDIO skill sets of the 21st century skills. 

 

JKE implemented Component 2 of CDIO by selecting courses that has project or mini project 

assessment in its syllabus. From all programmes curriculum in semester 4 and 5, three cours-

es namely DEC50122 Embedded Robotic, DEE40082 Project 1, and DEC40053 Embedded 

System Application have project or mini project in course assessment. In DEC 2018 session, 

JKE integrates DEE40082 Project 1 and DEC40053 Embedded System Application. Due to 

current technology requirement, DEE40082 Project 1 and DEC50122 Embedded Robotic have 

been chosen for JKE integrated learning.  

  

PROGRAMME 

NOTES COURSES 
WITH MINI 
PROJECT  

ASSESSMENT 

DET DEP DTK DEG DEQ 

DEC40053 
EMBEDDED 
SYSTEM AP-
PLICATIONS 

     

 Apply PIC microcontroller 
knowledge in Mini Project 

 Software (MPlab for program-
ming & proteus for simulation) 

 Kos RM 00.00 

DEC50122 
EMBEDDED 
ROBOTIC 

     

 Apply ARDUINO UNO micro-
controller knowledge in Mini 
Project 

 Hardware 

 Cost approx RM 100.00 / set 

DEE40082 
PROJECT 1 

     

 Construct electric / electronic 
circuit board 

 Hardware / Software 

 Kos RM 50.00 / set 



 

INTEGRATED LEARNING EXPERIENCE 
OBJECTIVES 

 

1. To develop students understanding in 21st Century Learning Skills through the experience 

in project collaboration and relate polytechnic learning environment with their future work-

place. 

2. To achieve two learning outcome of two different courses by developing one common pro-

ject. 

3. To contribute to JKE’s KPI 17. (KPI 17 - Bilangan program pengajian yang menggunakan 

kurikulum bersepadu (integrated curriculum) melalui kerangka Conceive, Design, Imple-

ment and Operate (CDIO)) 

 

 

IMPACT  

 

1. Students can save on the cost of purchasing project materials. 

2. Student can use the outcome of DEE40082 mini project as one of DEC50122 mini project 

required device. 

3. Student know the relationship of course learning outcome (CLO3 Practical Skills) of both 

DEE40082 and DEC50122. 

4. Students can save their time preparing and implementing mini project for both courses 

DEE40082 and DEC50122.  



COURSE MAPPING 

Item 
DEE40082 

Project 1 

DEC50122 

Embedded Robotic 

Student DET4, DEP4, DTK4, DEG4, DEQ4 DET4, DEP4, DTK4, DEG4, DEQ4 

Assessment 
Task (Marks 
%)  

Mini Project Construction (35%) Mini Project (10%) 

Project 
activity 

Construct relay circuit board 

Apply relay circuit board from Project 
1 

Topic 

4.0 Procedure to construct project 
hardware 

1.0 Introduction to Robotic Controller 
2.0 Sensors and Actuators 

3.0 Mobile Robot Design 

4.0 Mobile Robot Application 

Related CLOs 
for project 
assessment 

CLO3 (Psychomotor) 

CLO1 (cognitive) 
CLO2 (cognitive) 
CLO3 (psychomotor) 
CLO4 (affective) 

CLO for inte-
gration 

CLO3 CLO3 

Project peri-
od to assess 
CLO3 

Week 2 to Week 7 Week 7 to Week 14 
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IMPLEMENTATION 

 

Item 
DEE40082 

Project 1 

DEC50122 

Embedded Robotic 

Student 
Individual (1 student construct 1 

circuit board) 

Individual (1 student configure 1 mini 

project) 

Task 

Simulation (week 2-3) 

PCB development (week 4-7) 

a. Mobile robot design (week 7-13) 

b. Interfacing (week 14) 

Assessment Week 7 Week 14 



IMPLEMENTATION 

 

DEE40082 Mini Project 
 

Perform project construction procedure 
for electric / electronic circuit  board  

(CLO3) 

DEC50122 Mini Project 
 

Manipulate the application of  
sensor and actuators 

(CLO3) 



NOTES OF GUIDANCE 

DEE40082 —PROJECT 1 

DEC50122 —EMBEDDED ROBOTIC 

 

SEMESTER 4 

DEE40082 PROJECT 1 



NOG - DEE40082 Introduction 

 

In DEE40082, students use Proteus Simulation Software to draw schematic circuit. Stu-

dents are then simulating the circuit to determine weather the circuit is correct and can pro-

duce result successfully. 

Students will convert the schematic circuit into printed circuit board (PCB) design layout. In 

this task they learn how to produce perfect track size, track distance, pad size, footprints 

selection and placement and PCB layout size.  

Once the tasks completed, students will transfer their PCB design layout onto PCB board 

using proper technique such as etching method. Then, components placement is done by 

using correct soldering tools and techniques. Students will do component and circuit testing 

by using proper testing instrument. 

 

Proteus Simulation Software 

 

 Draw schematic circuit 
 Simulate circuit 

 Convert schematic to PCB design layout 

 

PCB Development 
 

 Transfer PCB design layout to PCB board 

 PCB board etching 

 Components placement 
 Components and circuit testing 

Figure 1: Mini Project circuit board construction process 



NOG - DEE40082 Mini project circuit 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2(a): Mini project schematic circuit (example) 



NOG - DEE40082 Mini project circuit 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2(b): Mini project schematic circuit and its 3D visualization (example) 



NOG - DEE40082 Mini project circuit 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2(c): Mini project schematic circuit and its 3D visualization (example) 



NOG— DEE40082 Procedure 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Get the schematic circuit of mini project. 

2. Install Proteus simulation software. 

3. Produce schematic circuit diagram using Proteus simulation software  

4. Run the simulation of the schematic circuit. 

5. Produce printed circuit board (PCB) design layout. 

6. Produce PCB using etching or CNC miling. 

7. Test each components. 

8. Place components on the circuit board. 

9. Solder the components using correct techniques. 

10.  Check circuit connection. 

11.  Test the circuit board using correct tools. 

 

 

 

 

 

 

 

 



NOG— DEE40082 Simulation Software 
 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Simulation software used for DEE40082 mini project development 



NOG— DEE40082 Hardware Development 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Activities in mini project hardware development 
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 NOG– DEC50122 INTRODUCTION 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Mobile robot design and ARDUINO-UNO  interfacing process 

 

 

In DEE50122, students are given a question that required them to design a mobile robot 
using ARDUINO-NANO microcontroller interface to several input output devices. In the 
design task, students plan all possible movements and actions for their mobile robot. 
Then students are needed to write a programme of the design on ARDUINO IDE plat-
form, simulate and analyze the process of robot communication.  

The program will be uploaded onto ARDUINO-NANO microcontroller based robot, con-
nect all input output devices and test the functionality. 

Mobile robot design 

 

 Sketch mobile robot design 

 Write programming 

 Simulate  
 Analyse robot communication process 

 Integrate hardware 

Mobile Robot-Arduino Nano Interfacing 

 

 Upload programming 

 Connect Mobile robot to Arduino-Nano microcontroller 
 Test input and output functionality 

 Test operation functionality 



 NOG– DEC50122 PROCEDURE 

 

1. Students are required to build a SUMO Robot for mini Project. 

2. Sketch the design of the SUMO Robot.   

3. Write the programming code for your SUMO Robot in Arduino ide programming 
software.   

4. Simulate and upload your Arduino sketch to the SUMO Robot that have de-
signed.  

5. Analyze your SUMO Robot communication process (autonomous / wireless / 
Bluetooth/2.4Ghz).  

6. Integrate all components, hardware, sensor and software for the SUMO Robot.  

7. Test run the SUMO Robot after completed configuration. 

 



 NOG– DEC50122 SIMULATION SOFTWARE 

Figure 6: Arduino IDE simulation software used for DEC50122 mini project development 



 NOG– DEC50122 HARDWARE CONFIGURATION 

Figure 7 Robot Sumo hardware configuration (example) 
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