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(Course Introduction) :

To illustrate the state-of-the-art microwave and millimeter-wave integrated circuit
technologies

R
(Learning Goals) :

1. .To provide the related knowledge about microwave and millimeter-wave
application.

2. .To explain the design considerations of integrated circuits for
millimeter-wave frequency

3. To understand how they are assembled into a system

Reference:

1. Millimeter-wave Circuits for 5G and Radar, edited by Gernot Hueber and Ali
M. Niknejad, Cambridge University Press, ISBN 9781108492782, 2019

¥ 3 (Textbook) (Online ISBN: 9781108686396)
2. mm-Wave Silicon Power Amplifiers and Transmitters, Edited by Hossein
Hashemi, and Sanjay Raman, Cambridge University Press, ISBN:
9781107055865, 2016. (Online ISBN: 9781107295520)
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. (Lecture) [(Demonstration) |(Assignment) |(Others) [Capabilities)
(Topic)
1. Transceivers Models and 9
Analysis 1.1,
2. CMOS Millimeter-Wave 9
Transceiver Design 1.2,
3. Millimeter-Wave CMOS
Power Amplifier Design 9 3 d 13,
4. Millimeter-Wave VCO
Design 9 9 2.1,
5. Millimeter-Wave CMOS 5 29
SoC
6. Millimeter-Wave Phased 5 5 31
Arrays




7. Scala_ble Millimeter-Wave 9 3 41
Multibeam Approaches
8. Massive MIMO Radios 6 43
9. Millimeter-Wave 6
full-Duplex Radio 4.4
10. Millimeter-Wave 5
Frequency Synthesis
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+% < qe # (Core Capabilities)

1.1 8% %1 4240 B 4p 38 2_ 722 2L #_ - Acquiring of theoretical knowledge in Electrical Engineering.
1.2. BFf3 3 ¥ 1 42.4p B 4R 18 2. 72307 - Understanding of practical techniques in Electrical Engineering.

B EH e BT @ aF i 4 o Ability to write technical documents and make effective
presentations.
21 BxEHE LT B AF TR LAY 20 4 o Ability to identify, formulate and analyze
problems in specified areas of Electrical Engineering.
22. AERYERFT WA e AEF BT 2w 4 - Ability to plan and conduct projects in
specified areas of Electrical Engineering.
3.1 By &y ddai 4 o Ability to communicate and express effectively.
32. :F* BAEE @ & iFiE =3 P & - Ability to contribute effectively as an individual, and
as a member or leader in team works.

4.1 BFfER P PR I Ae s w4 A £ I o Understanding of the trend of both domestic and global
industry in specified areas of Electrical Engineering.

42. ®jz1 42512 2 4 € § 2 o Understanding of engineering ethics and social responsibilities.
43. B % 243 0R%ZE o Development of global perspectives.
44. 3 % E 2 i 4 o Proficiency in technical English.

(Please respect to the intellectual property rights, do not photocopy the textbooks which assigned by
professors.)

AT P B 5T $hou at 4 4p B 14 (Relationship between course education goals and core
capabilities) g ANt o R Tee EAFH

3 9 i (Please select) :
BT ipMApS 2 -G A - Acquiring of theoretical knowledge in Electrical
Engineering.

11




= @73 M : Focus on the newly-developed technology related to the mmWave CMOS IC Design

i = 4p ¥ * Understand the theoretical background

understanding the flow of mmWave CMOS circuit design

=& = ;* ' Literature-review , presentation and project

Be i3 % 181 A24p M 4R 38 2. 9 2334 - Understanding of practical techniques in Electrical
Engineering.

1.2 |% ™73 B : Focus on the newly-developed millimeter-wave application
i = 4p ¥ * Understand the industrial trend and status
% > 2 ! Technique-report review presentation
VREEH Y irafdrait 4 o Ability to write technical documents and make effective
presentations.
1.3 |% ™73 B : Inthis course, all of activities are based on reports and presentations.
i = 4p % * Technical report writing and oral presentation
& = ;% : Documentation on review-report and oral presentation
REAFHEL TSI AP LB LT 20 4 - Ability to identify, formulate and
analyze problems in specified areas of Electrical Engineering.
21 |= #73 B : Investigation on the newly-developed millimeter-wave application and technology
i = 4p 1% © Identify the unresolved technical issue and figure-out the possible remedy
=g 2 2 Project
BERYERFL B S 2Lg L33 250 4 < Ability to plan and conduct projects in
specified areas of Electrical Engineering.
2.2 | ™75 B - Cultivate the skills to solve the newly-developed millimeter-wave circuit design issues
i = 4p ¥ * Project planning and conducting
= 2 2 Project
gy Ay ddan 4 - Ability to communicate and express effectively.
= 73 B¢ - A well carry-out on project needs clearly expressing issues and close collaboration
3.1 |with other team members
i = 4p % * highlight the issue point and interosculate with others
= 2 2 Project
BIFFRP P81 84 2 /% - Understanding of the trend of both domestic and
global industry in specified areas of Electrical Engineering.
i1 EN -
Catch on the current status of millimeter-wave technology
i = 4p 1% * Understand the industrial developing status
3§ 2 % : Report
43 32 & L F % o Development of global perspectives.

= @3 B¢ . The understanding of the current status of microwave and millimeter-wave technology




is global, not limited to domestic.

i = 3p ¥ * Summary the global achievements of 5 years

3§ > % ! Report

4.4

BEFLHFEE2 N4 o Proficiency in technical English.

% @3 M :Most of the industry and academic situation and information are announced by English.

i = 4p ¥ * Reading and writing of technical report.

= > ;% ! Report




