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Experiment(D) 
Junji SAWAHATA 

Email:sawahata@ece.ibaraki-ct.ac.jp 

 

Basic Information 

 

Course Regular Course Compulsory / Elective Compulsory 

Grade 3rd Number of Credits 2 

Semester Full year Credit Type Normal 

Class Type Technical Subject 

 

Course Objectives 

 

The course is designed to learn the principles and rows in electric engineering, electronics and computer 

science from experiments beyond your conceptual understanding.  The course emphasises experiment 

methods, reporting and study of fundamental knowledge. 

 

The course objective is to help the students enrich the fundamental knowledge and the problem-solving 

ability to: 

  - understand and obtain a method to achieve an objective by means of experimental tool and equipment. 

  - understand knowledge concerning the basis of engineering by means of experiments and exercises. 

  - explain the results from each experiment and its contents based on engineering consideration. 

  - gather information by a computer and analyse the data. 

  - describe your thought logically and submit a report until its deadline. 

  - discuss and communicate with anyone 

 

Topic Outline / Schedule 

 

Semester Topic Outline 

1st/2nd Guidance (2 wk) Understand the objective, the base theory and the 

caution of each experiment 

(1) Electron beam diffraction and 

measurement of specific charge of 

electrons 

Understand the wave properties of electrons and 

Lorentz’s forces 

(2) Electric and magnetic 

experiments 

Understand the concepts of electric fields and potential 

thorough the measurements of electric lines of forces 

and equipotential lines. Understand the principle of 

rotating magnetic fields produced by single phase AC. 

(3) Measurements of current-voltage 

characteristics on semiconductor 

devices 

Understand the operation of diodes and transistors by 

measuring of current-voltage characteristics on these 

devices 

(4) Measurements of resistance with 

Wheatstone bridge 

Understand the principle of Wheatstone bridge through 

the measurements of resistance 

(5) Frequency response of RC 

circuits 

Understand the fundamental electric phenomena on 

linear passive devices through the observation of 

frequency response of RC circuits to input sine 

waves 
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(6) Fundamentals of amplifier Understand the concepts of amplification through the 

experiments of transistor amplifier 

(7) Fundamentals of computer 

hardware 

Understand the principle of basic logic operation circuits 

through the measurements of these logic and electric 

static characteristics 

(8) Fundamentals of computer 

software I 

Understand a string processing 

(9) Fundamentals of computer 

software II 

Understand the fundamentals of graphics through the 

drawing with a two dimensional Logo language 

(10) Fundamentals of computer 

software III 

Understand how to use a regular expression through 

the retrieval of E-mail address from text 

Review and Add-up (8 wks) Foster better understanding of the above experiments 

by discussing their results and unanswered questions. 

 

 

Textbooks and Other Readings 

 

Textbook: ECE Experiment Textbook (introduced in guidance) 

References will be introduced whenever necessary. 

 

Relevant Online Resources 
Bonnie H. Ferri, A. Bruno Frazier and Nathan V. Parrish: Linear Circuits (coursera) 

https://www.coursera.org/course/circuits 

Bonnie H. Ferri and Robert Allen Robinson, Jr.: Introduction to Electronics (coursera) 

https://www.coursera.org/course/introtoelectronics 

Perl Video Tutorials (sciptsocket) 

http://www.scriptsocket.com/videos.php 

 

Grading Policy 

 

Grading will be based on experimental efforts and reports. The weighting is as follows: 

Efforts 50% 

Reports 50% 

total 100% 

An overdue report gets points taken off independently of its quality. 

To get credits, you should submit all reports and need to get 60 or more points in total. 

 

Course Description 

 

Prepare a scientific calculator, cross section paper, a notebook etc. as necessary.  Examine the contents 

of each experiment before it.  Do not fix a role such as a measurer and a recorder to a specific person, 

and then have a lot of different experiences aggressively. 

 


