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8. ZOfth (BEER)
8.1.1 Table of Contents of Basic Experiment

Table of Contents of Basic Experiment
1. Basic Technique of Experiment

Students master how to use tester, oscilloscope and oscillator, and exercise soldering. The techniques of
soldering and using the measuring equipments have to be mastered, because these techniques are repeated at
following experiments.

1.1. Parts and Symbols of parts

1.2. Soldering

1.3. Tester, Oscilloscope, Oscillator

1.4. Exercise of Soldering and Measuring Resistance and Voltage with Tester,

2. Power Controller (Phase Control)

Students make power controller which be able to change light brightening or darkening freely. Then they
know the behavior of power controller and understand sine wave and its phase which are very important for
electric circuits.

3. Voltage Supply Circuit

Students make voltage supply circuits which get DC from AC, and observe sine wave, half-wave rectifier
wave, and all-wave rectifier wave. These are called pulsating current. Throughout these pulsating current,
students learn rectifier and smoothing.

4. Pulse Generating Circuit

Students make unstable multi-vibrator using transistors, and learn to control the time division and cycle
of pulse voltage generating by changing value of capacitors or resistances which compose the circuits. And
students also comprehend RC time constant.

5. Microcontroller - PIC (Peripheral Interface Controller)

Students make light control circuits of Light Emitting Diode (abbr. LED) using PIC which is 8 bits
microcontroller. Here, students use the microcontroller which has program of 2 lightening method, and select
the switch to lighten. Students comprehend the action of microcontroller when the lightening state of LED is
changing by the switch, and, at the same time, students measure the pulse of lightening LED.

6. Low Frequency Amplifier

Students make low frequency amplifier (abbr. amp) using transistor, and listen to the signals from the amp by
the speaker connected the amp, and then examine the frequency properties of amp. Throughout this experiment,
students comprehend the amplifier actions of transistors.

7. AM Radio (Super-heterodyne System Receiver)
Students make AM Radio using IC. They can listen to AM broadcast by connecting the amp which was made

at section 6. Throughout this experiment, students comprehend modulation from sound signal to transmitter
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signal, and demodulation from transmitter signal to sound signal.
8. AM Straight Radio
Here, students make AM straight radio using 3 transistors, and comprehend the action of transistor amplifier
and the basic action of radio.
9. Measurement of Static Properties of PN junction semiconductor diode and NPN junction bipolar transistor
Students measure static properties of PN junction semiconductor diode and NPN junction bipolar transistor,
and comprehend these properties of control element.
10. Basic Logic circuit
Students comprehend basic actions of various logic circuits of TTL (Transistor Transistor Logic) , and make
each logic circuit which are AND, OR and XOR, and examine simple logical operations.
11. Measurement of Frequency Properties of Operational Amplifier
Students make reverse amplifier and anti-reverse amplifier using operational amplifier (OP-amp) , and
measure their amplification rate and frequency properties, and comprehend properties of OP-amp.
12. Flip-Flop circuit and Binary Counter
Students make RS (reset-Set) flip-flop using NAND gate, and comprehend its actions and actions of JK flip-
flop, and make 4 bits binary counter using JK flip-flop.
13. D/A (Digital to Analog) Convertor
Students comprehend the logic structure of D/A converter, its action principle and its properties.
14. A/D (Analog to Digital) Convertor

Students comprehend the logic structure of A/D converter, its action principle and its properties.

8.1.2 Table of Contents of Advanced Experiment
Table of Contents of Advanced Experiment
1. Experiment of Communication Equipment
1.1. Measurement of Modulator
1.1.1 Amplitude Modulation
1.1.2. Frequency Modulation
1.2. Discriminator
1.2.1. Amplitude Modulation
1.2. 2. Frequency Modulation
1.3. Measurement of Properties of FM Receiver
14. Measurement of Properties of PPL (Phase Locked Loop)
1.5. Experiment of Filter
2. Experiment of Radio Wave
2.1. Experiment of Microwave
2.1.1. Measurement of Radiation and Attenuation with Horn Antenna

2.1.2. Measurement of Properties of Directional Coupler
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2.1.3. Measurement of Properties of Magic T
2.14. Measurement of Dispatching Frequency
2.15. Measurement of Impedance and Smith-chart
2.3. Measurement of Properties of Schmitt Circuit
24. Measurement of Distortion Factor of Amplifier
2.5. Experiment of Receiving Radio Wave by Using Communication Satellite
25.1. Measurement of Receiving Level, Angle of Direction, Angle of Elevation
3. Experiment of Optical Fiber
3.1. Experiment of Luminescence Properties of Laser Diode (LD) and Light Emitting Diode (LED)
3.2. Experiment of Far Field Pattern (FFP) Properties of LD and LED
3.3. Experiment of Properties of PIN-Photo Diode (PIN-PD)
34. Experiment of Properties of Avalanche Photo Diode (APD)
3.5. Experiment of Spectrum Properties of LD and LED
3.6. Experiment of Polarizing Properties of LD and LED
3.7. Experiment of Optical Attenuation Properties
3.8. Experiment of Properties of Reflection and Refraction
3.9. Experiment of Transmission Attenuation Properties of Optical Fiber
3.10. Experiment of Bending loss and Connection loss of Optical Fiber
3.11. Experiment of Properties of Numerical Aperture (NA) of Optical Fiber
3.12. Experiment of Magnetic-optical Properties
4. Experiment of Logic Circuits
4.1. Basic Logic circuits
4.2. Combinational circuits
4.3. Sequential circuits
5. Experiment of Computer Network

Cisco Certified Network Associate Program

8.2 7 AL

System of Homeroom teacher & Class Room Diary

This system has been introduced from elementary school to early school year of university in Japan. Teacher
can listen to student’ s opinion directly. The manager can monitor lectures and classes. So, we want to innovate
this system to TCT.

Homeroom is a class room of school year of each department. For example of ET-department, Students who
have been admitted at 2010 year are called 2010 school year students. Their homeroom is the 2010 school year
class. So we call this 2010 ET class.

Homeroom teacher (or teacher in charge) is a year-head teacher of the school year. Therefore the homeroom

teacher of 2010 ET-class is a teacher of the 2010 school year of ET-department.
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Now, there are 3 school year classes at each department, we call them classes simply. The homeroom teacher
is also attached to each class.

There is a student called class representative (abbreviation: class rep) in each class. And there is called a
class room diary (abbreviation: CRD) in each class. The class rep makes subject-records of the day in the CRD.

The homeroom teacher manages his class room and also advises students to study and guides their life’ s
style.

The homeroom teacher hands class rep CRD every morning, and checks it and makes a comment about a
report of class rep every evening.

The homeroom teacher makes a weekly report and addresses it to HOD.

The class rep takes CRD from his homeroom teacher every morning. He records the start time and the end
time, teacher s name, the contents and absentee of every subject and makes a comment of the day after school.
And he hands it his homeroom teacher and saves his duty of the day.

As this system is introduced, communications from teacher to students ensure. Working hours without
homeroom teacher are able to be clear. If change of time table of the day is informed from the attending
teacher of his subject to the homeroom teacher and is able to gain agreement with the homeroom teacher,
the homeroom teacher informs to his students. And if this information is rejected, this alteration is not able to

change. Therefore, there is no sudden alteration.

8.3 Job Assignment of Graduates of TCT

Job Assignment of Graduates of TCT

Currently, there are little companies which make electronics or other industrial products in Rwanda. It is not
easy for students to be employed when graduating from TCT. Students have little experiences of working or
producing at factories, therefore it is not easy to establish a company by themselves. Considering the situation,
I suggest that TCT founds a company and hire TCT graduates to repair electronic products or other products,
and this activity should be lead and supervised by the ET department. TCT shall found a Repair & Spare
Center (repairing equipment, management of refill/spare parts, software development and so on, abbreviation:
RSC) in Kigali. Here, graduates are the key members who repair equipments. RSC this way serves as a center
of practical engineering education in this country and is also reeducation center for employers. Teachers of
TCT can make extra money, if they work for RSC for re-educating employers. And TCT can also make extra
money and it is easy to supply experiment facilities or its parts.

RSC is vital, although not enough to create jobs for all TCT graduates. One solution for this, I suggest, is to
introduce our graduates to neighbor countries and promote them to actually get jobs in such countries. For
example, there are some Japanese companies in Kenya, Uganda, Egypt and UAE. One Japanese expert and
a teacher of TCT make up a pair, and visit those companies to introduce our graduates. It is also expected
that this activity will affect teacher’ s awareness. This actually has happened in EEPIS in Indonesia. Before
EEPIS started, there was no service for student to find jobs. Students had to get job by themselves. However,

there was little information about getting a job. They had to find out a whole ring of contacts or use personal
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connections to get a job.

The technical education in Indonesia was done using only textbooks and there were no laboratory and
experiment lessons at that time. Therefore, engineers who graduated university could not master the industrial
know-how until he worked at the factory. So at first, the local Japanese companies trained them as field
technical until he gained experience by practicing at the site. After this practice, they went to Japan to improve
their skills in high level techniques. When he could do, he could become a person in charge of the factory back in
Indonesia. At the end of the first phase of EEPIS project, Japanese experts and teachers of EEPIS were paired
with each other and they visited Japanese companies in everywhere of Java Indonesia. They explained about
EEPIS and their graduates of EEPIS, and they distributed job agreement cards to Japanese companies. As a
result, Japanese companies became known that the education of EEPIS is based on education of Japanese Kosen
(polytechnic) and EEPIS has actually educated practical technology education. Nowadays many job agreement
cards are arriving from a lot of companies across Indonesia to EEPIS, and some recruiters were even graduates
of EEPIS.

TCT (advised by JICA experts) aim to train their students for practical engineers who are taught special
emphasis on practice and experiment education. They should promote their students to neighbor countries. And
TCT must become a vendor of practical engineers in Rwanda as same as EEPIS in Indonesia.

Dr. TAKI Masakuni

8.4 TAG Meeting T, [Why, From EEPIS to TCT?]

Why, From EEPIS to TCT?

By JICA Expert; Dr. Masakuni TAKI.

Work Shop in Rwanda
15th Sept. 2009
At Novotel Umubano Hotel

I am proud of Electric Electronics Polytechnic Institute of Surabaya (EEPIS) project which is the most
valuable educational project of Japan International Cooperation Agency (JICA) . Actually, it is in the best 10
of institutions of higher education about engineering in Indonesia. This is a reason why it gets high degree of
employment, the high percentage of students who advance to higher education and high percentage of student
overseas. And EEPIS has the teachers for its quality. 7 (including moving teacher to other places) of these
teachers who wear concerned us as our counterparts in those time have gotten doctor degree, and more than 30
teachers (including to get doctor degree soon) who have gotten master degree. And moreover, there is a person
who is now the Minister of Information & Communication in Indonesia.

About 20 years ago, we started EEPIS project. I have to talk the history of EEPIS project. After listening to
the history, you will know the reason why EEPIS is appropriate model for Tumba College of Technology (TCT)
. I believe that this TCT will succeed and produce many leaders of engineers in Rwanda.

At first, I have to introduce a JICA Expert Dr. Osamu MAKINO. It is too much to say that he spent his life
for EEPIS project.
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Dr. Makino started his career as a member of Japan Oversee Cooperation Volunteers (JOCV) for an engineer
of Aerial Radio Engineering at Zambia in 1975. In 1983, International Expert System started at JICA, he was
employed for the first an expert of Communications Technology. Since then, he had been working at Technical
Cooperation Projects in about over 30 countries, such as Asia, Africa, the Middle East, Oceania and so on. Of
cause, he was an expert who made this TCT project struggling with cancer.

The following are some parts from his reports about EEPIS.

This polytechnic, which is in Surabaya located at eastern Java, was made for Grant Aid Fund Cooperation
of Japan-government (GAFC) . This GAFC wear supplying structures, facilities, educational machinery and
materials. By wholly technical cooperation of over 10 kosens and universities in Japan, GAFC also supplied
teachers’ trainings to management school from nothing to accomplishment. Dr. Makino was deeply concerned in
various positions for 17 years from 1986 (which is a phase of planning) to 2002.

The EEPIS was begun to construct school buildings in April 1987. At the same time, various arrangements
wear offered to open for 3 years system whose capacity was 360 students. For the technical cooperation of
teachers’ trainings, it was begun to dispatch 5 new graduate teachers to Japanese kosens for a year. After these
new graduate teachers were given training at each accepted kosens for a year, they came back to Surabaya
with their counselor of these kosens, and they went into teaching at just new polytechnic, EEPIS. When they
taught their students in the laboratory, they wear also taught themselves teaching method by Japanese teachers.
At the actual educational field, these forms of teachers’ training wear practicing every year. For curriculums,
syllabus, making text books, plans of experiments, developments of facilities of students experiments and so
on, all of these concerning of school management wear performed by cooperation with Indonesian teachers and
Japanese teachers.

However, in universities in Indonesia, professors and lecturers only taught theories, and technicians’ function
wear to teach experiments or practices. Professors wear thinking that they had taught theories only and
considered experiments or practices to be lower level. Senior professors and also new lecturers, they taught few
experiments, so they did not understand basic idea of experiments which wear treatment of electric measures,
measuring scale, and thinking of errors. This polytechnic’ s education had a purpose of making practical
engineers, so Japanese teachers had to teach and said over and over again. It is following that, “For especially
young teachers, you teach theories at the same time as you must teach experiment and make circuits using at
the experiment.”

At teachers’ training in Japan, they attached importance to practical works which wear to perform
experiments with Japanese students and to make some facilities of experiments by themselves. In Indonesia,
teachers took a serious look of technologies of factory floors at some locally businesses and they understood
through concrete technologies what practical technology education is. And after that, all of teachers of EEPIS
had understood the importance of practical technology education. As a result, teachers, who had taught text-
books by simply reading, understood the limit between theory and nature through experiments or practices, and
they could teach their students in detail by their words.

These days, EEPIS has been the excellent polytechnic in Indonesia, but it takes over 10 years to be acceptable
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from industry and educational circle. We can say that the importance placed on practical education has
succeeded. Moreover, teachers, who had been taught practical education, cultivate teachers to teach practical
education. Nowadays, EEPIS has a four-year practical technology education course which makes the teachers of
practical education. And EEPIS has sent them into each place of Indonesia and contributed to the further spread
of engineer cultivation.

There are over 2,000 graduates, and all of them have grown to be successes in their respected fields in
industrial world. Over 10 years after entering companies, graduates have become the company's personnel
managers, and we can see them to come for employment offers in EEPIS. In the future also, watching always
users’ needs of companies, improving the educational content in response, and being necessary to promote
qualitative repletion of the teacher, I think that the accumulations of these relationships make heritage of the
school.

About Robot Contest (Robo-Con)

EEPIS made a biggest social impact that EEPIS team got the champion (number one in the world) of NHK
Robot Contest at Tokyo in 2001. This news got as big headlines at Indonesian TV-news, and after that, they
worked harder at vigorous internal Robo-Con in Indonesia. At first, it began with 6 universities in Surabaya,
nowadays several tens of teams attend the Robo-Con coming from all of Indonesia. Internal Robo-Con is held
with same rules as Japan. And the champion of internal Robo-Con takes world Robo-Con as the Indonesia
representative.

Students study more and more when practical purpose is made explicit, and they are devoted themselves to
making their robot putting beds into their laboratory by day and night. Making robot needs not only electric
circuits but also computer hardware and software, and wide range of the technology of machine shop practice
and radio communication. And then, these processes have maximized educational effects through the designing,
the making and the testing. All this is because studying and developing with new idea, working with teamwork,
a limited amount of time and budget, all of these are required in the real world. Nowadays, many companies
have preferentially employed these students who wear active at Robo-Con. The total higher education office
of Indonesia has recognized that this Robo-Con is maximized educational effects, and has provided financial
supports to organization of the tournament. (From Dr. Makino' s report)

Last year, Dr. Makino, he wanted to spread the Robo-Con around Africa, held the First African Robo-Con at
Kenya. From now on, I think that TCT has an important key in Africa.

Hoping to bring the success of EEPIS project and its experience into TCT, Dr. Makino and I went to EEPIS.
We tried to persuade EEPIS, “Next time, EEPIS has an obligation to put your experiences back to other
countries.” And we have asked for their technical assistance overseas.

Unfortunately, Dr. Makino could not see the success of TCT project. He left this world on August 5, this year

(63 years old) . We swear to have to make succeed without not to return his accomplishment.
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Rwanda < Indonesia Counterpart System

The aims in this counterpart system are following that a teacher of TCT not only master his expertise but
also especially acquire skills of practices and experiments of his subject from a teacher (an expert) of EEPIS
whose subject is as same as him. At first, some teachers of TCT go to EEPIS and are taught skills by each
expert of EEPIS as his counterpart. After this training in Indonesia, some experts are dispatched to TCT as
supervisors of counterparts of TCT. This person-to-person guidance is doing in Indonesia and also in Rwanda.
We think teachers of Rwanda have few skills of practices and experiments of their subject. Their expertise are
only knowledge of textbook. Actually they can not only teach few basic experiment of electrical engineering and
electronics but also have not practiced their specialized subjects. ( Actually, there are few facility or instruments
for such experiments.) If this goes on, it is impossible that TCT intends to make out practical engineers. Then
it is a duty of teacher of TCT that he is dispatched to EEPIS and studies their practical technology education.
EEPIS, one of successful enterprises of JICA, is now one of the highest level college of practical technology

education in Indonesia and is sending a lot of their practical engineers and many good teachers to every region

of Indonesia.

Rwanda

Indonesia

0. TCT tells the numbers of teachers dispatched
and theirs subjects to EEPIS.

1. From the subject of teacher dispatched, his
supervisor of counterpart of TCT is decided.

2. These counterparts act with themselves to

talk a frank opinion in Indonesia and/or in Rwanda.
3. In the morning in Indonesia, when he is coached
basic experiment by his supervisor, he must
practice it by himself. He secures the experiment
manuals and makes a list of parts or facilities of the
experiment or takes some pictures or photographs.
After coming back to Rwanda, he checks those parts
or facilities in ET-Lab. of TCT. If those goods are
lacking in lab., he must list them and get everything

on its lists.

4. In the afternoon in Indonesia, when he is

coached the experiment of his subject of TCT by

0. EEIPS accepts TCT's offer and prepares to deal
with them.

1. From the subject of teacher dispatched, EEPIS
decides his supervisor of counterpart of TCT.

2. These counterparts act with themselves to

talk a frank opinion in Indonesia and/or in Rwanda.
3. In the morning in Indonesia, when supervisor
coaches basic experiment to his counterpart, his
counterpart must practice it by himself. Supervisor
provides him with securing the experiment manuals
and making a list of parts or facilities of the
experiment or taking some pictures or photographs.
After coming back to Rwanda, he checks those parts
or facilities in ET-Lab. of TCT. Supervisor suggests
that if those goods are lacking in the lab., he must
list them and get everything on its lists.

4. In the afternoon in Indonesia, when he is

coached the experiment of his subject of TCT by
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his supervisor, he must practice it by himself. He
secures the experiment manuals and makes a list
of parts or facilities of the experiment or takes
some pictures or photographs. After coming back
to Rwanda, he checks those parts or facilities in
ET-Lab. of TCT. If those goods are lacking in lab., he
must list them and get everything on its lists.

5. After studying in Indonesia, he must make a
practice report and hold a briefing session in front
of all of ET-stuffs. And after that, he has to report
the completion of training to principal and get the
approval of the principal of TCT. He must take
practices and experiments in his subject of proper
lecture. He must examine and study to give a
clearly explanation of the difference value between

theory and fact.

6. In Rwanda, he is suggested how to lecture his
subject by supervisor.

7. After all of this training, if each counterpart has
any questions or asking anything, they exchange
e-mail with each other. Please study hard by friendly

competing with each other.

his supervisor, he must practice it by himself. He
secures the experiment manuals and makes a list
of parts or facilities of the experiment or takes
some pictures or photographs. After coming back
to Rwanda, he checks those parts or facilities in
ET-Lab. of TCT. If those goods are lacking in lab., he
must list them and get everything on its lists.

5. After studying in Indonesia, supervisor make
him make a practice report and make him hold a
briefing session in front of EEPIS stuffs. And after
that, he has to report the completion of training
to principal of EEPIS and get the approval of the
principal of EEPIS. Supervisor suggests that he
must take practices and experiments in his subject
of proper lecture, and he must examine and study
to give a clearly explanation of the difference value
between theory and fact.

6. In Rwanda, supervisor suggests him how to
lecture his subject.

7. After all of this training, if each counterpart has
any questions or asking anything, they exchange
e-mail with each other. Please study hard by friendly

competing with each other.




