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Hokkaido University Syllabus

| } |
mm Course Title

Electrical and Electronic Engineering Laboratories IV

(T .
mm Subtitle

(T
mm Instructor (Institution)

TAGUCHI Atsushi ( Research Institute for Electronic Science )

|} |
mm Other Instructors (Institution)

TAGUCHI Atsushi ( Research Institute for Electronic Science )

|} |
um mm Open To Other Faculties / NG
mm Course Type Schools
um mm 2nd mm
== Year 2021 == Semester Semester == Course Number 015621
-m — Number of m
mm Type of Class Experiment | %% Numbero 1 mm Year of Eligible Students 3~
Credits
== Eligible D / e
== Elgible Department m = Other Information
Class
1 Numbering Code ENG_ITEL 3620
[ ] . [ ] ] . .
== Major Category Code == Major Category Title
ENG_ITEL Engineering_Information Technology and Electronics

(L] 2E
mm Level Code mm Level

3 General Education Courses offered in upper years; Specialized Subjects (advanced)
an an
== Middle Category Code == Middle Category Title

6
un un
== Small Category Code == Small Category Title

2

un
mm Language Type

Classes are in Japanese.

unm
mm Course list by the instructor with practical experiences

N/A

=E
mm Key Words

FPGA, digital circuit, DA/AD conversion, digital interface, signal processing, fast Fourier transform, digital filter, digital control, PID
control
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W
mm Course Objectives

To learn the basic knowledge and experimental techniques necessary for engineers involved in electronic information engineering, by
focusing on system design, signal conversion, and digital processing. Through experiments carried out by theme, to deepen
understanding of physical phenomena, measurement principle, operation of equipment, background theory, realistic problems and so on,
and acquire handling methods such as measurement data.

-
mm Course Goals

Same as the course objectives

- .
mm Course Schedule

= Fundamentals of digital circuit and system design using FPGA

FPGA, digital circuit, Verilog HDL, combinational circuit, sequential circuit, state transition machine (FSM), system design

= AD/DA conversion and interface

R-2R ladder circuit, DA/AD conversion using comparator circuit, fundamental about sampling frequency, digital interface, serial
communication

= Basics of digital signal processing

Fast Fourier transform by numerical analysis software, speech processing by digital filter

= PID temperature control

AD/DA converter control by graphical programming software, heater temperature PID control

|} |
m = Homework

- It is expected to read the course handbook thoroughly before the experiment of each subject.
- After the experiment, it is expected to review the knowledge behind the subject.

W .
== Grading System

(1) Comprehensive evaluation based on the following viewpoints. 1 Participation attitude / Contribution to each experiment 2
Experimental report 3 Result presentation at the end of term (Presentation).

(2) Attend all experiments and achievement presentation sessions, and submit all the experiment report as the condition of the grade
evaluation.

(3) For each experiment and achievement presentation, the achievement level of the achievement goal is scored with 100 points full
scale, and it is a passing requirement to acquire 60 points or more in all experiments.

(4) Evaluate in 11 levels from A+ to F according to the average point of each experiment report and result presentation as follows.

Practical experience and utilization for classes

Condition of tasking the subject

Textbooks

FERTF I E2 AL, EEMER - 252 R,

LI
== Reading List

(] .
mm Websites
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: : Website of Laboratory

: : Additional Information

(1) Electrical and Electronic Engineering Laboratories IV and V are carried out jointly. Elementary learners are required to attend both
courses IV and V at the same time. (Student is not allowed to take only this course separately from the other).
(2) In case of re-enrollment, ask for instructions from the subject supervisor in the relevant fiscal year.

W
== Update

2021/01/29 14:35:47
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Hokkaido University Syllabus

| } |
mm Course Title

Electrical and Electronic Engineering Laboratories V

(T .
mm Subtitle

(T
mm Instructor (Institution)

TAGUCHI Atsushi ( Research Institute for Electronic Science )

|} |
mm Other Instructors (Institution)

TAGUCHI Atsushi ( Research Institute for Electronic Science )

|} |
um mm Open To Other Faculties / NG
mm Course Type Schools
um mm 2nd mm
== Year 2021 == Semester Semester == Course Number 015622
-m — Number of m
mm Type of Class Experiment | %% Numbero 1 mm Year of Eligible Students 3~
Credits
== Eligible D / e
== Elgible Department m = Other Information
Class
1 Numbering Code ENG_ITEL 3620
[ ] . [ ] ] . .
== Major Category Code == Major Category Title
ENG_ITEL Engineering_Information Technology and Electronics

(L] 2E
mm Level Code mm Level

3 General Education Courses offered in upper years; Specialized Subjects (advanced)
an an
== Middle Category Code == Middle Category Title

6
un un
== Small Category Code == Small Category Title

2

un
mm Language Type

Classes are in Japanese.

unm
mm Course list by the instructor with practical experiences

N/A

=E
mm Key Words

High frequency device and circuit, Smith chart, modulation/demodulation, wireless communication standard, light emitting/receiving
elements, optical fiber, optical transmission

http://syllabus01.academic.hokudai.ac.jp/Syllabi/Public/Syllabus/SylIPrint.aspx?mode=print&langMode=2 1/3 =Y

7



EEERE Y5/ R - HEAAY ZXTL/HOKKAIDO Univ. Entry System of Syllabi and Academic Records - > 5 /\XEIR| 2021/09/28 16:09

W
mm Course Objectives

To learn the basic knowledge and experimental techniques necessary for engineers involved in electronic information engineering, by
focusing on system design, signal conversion, and digital processing. Through experiments carried out by theme, to deepen
understanding of physical phenomena, measurement principle, operation of equipment, background theory, realistic problems and so on,
and acquire handling methods such as measurement data.

-
mm Course Goals

Same as the course objectives

- .
mm Course Schedule

= High frequency characteristics of passive elements

Frequency characteristics of coaxial cable transmission line, impedance evaluation by impedance analyzer, characteristic expression by S
parameter and Smith chart

= Wireless communication

Data modulation/demodulation, communication experiment using communication module, wireless communication standard

= Light emitting/receiving elements

Voltage/current characteristics, light output characteristics, threshold value characteristics of light emitting elements (semiconductor
lasers (LD), light emitting diodes (LEDs)), light voltage characteristics of light receiving elements (photodiodes (PD), avalanche
photodiodes (APD) Measurement of load characteristics

= Optical Fiber and Optical Communication

Experiment of laser light transmission by optical fiber, measurement of emission pattern and coupling efficiency

W
m s Homework

- It is expected to read the course handbook thoroughly before the experiment of each subject.
- After the experiment, it is expected to review the knowledge behind the subject.

W
== Grading System

(1) Comprehensive evaluation based on the following viewpoints. 1 Participation attitude / Contribution to each experiment 2
Experimental report 3 Result presentation at the end of term (Presentation).

(2) Attend all experiments and achievement presentation sessions, and submit all the experiment report as the condition of the grade
evaluation.

(3) For each experiment and achievement presentation, the achievement level of the achievement goal is scored with 100 points full
scale, and it is a passing requirement to acquire 60 points or more in all experiments.

(4) Evaluate in 11 levels from A+ to F according to the average point of each experiment report and result presentation as follows.

Practical experience and utilization for classes

Condition of tasking the subject

Textbooks

FFTFIH20A L, WEHAMER - 2EH2RT.

W . .
mm Reading List

= = .
== Websites
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(D
== Website of Laboratory

: : Additional Information

(1) Electrical and Electronic Engineering Laboratories IV and V are carried out jointly. Elementary learners are required to attend both
courses IV and V at the same time. (Student is not allowed to take only this course separately from the other).
(2) In case of re-enrollment, ask for instructions from the subject supervisor in the relevant fiscal year.

L]
= m Update

2021/01/29 14:36:47
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