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Multi-degree program for master course on photonic integrated circuits, sensors
and networks with European universities

MARUTA Akihiro™!, MISHINA Ken*!, HISANO Daisuke*’

MR R & o e b, Kt o HBLONA Y P =27 ICHT 2o~ VT T4 7)) —Fa s
TLEMIT B, AV =TT O, a—A%KE, BLOKRKRATHRAZZ AR 57—
ZRTZEWZEY, WIHRFLEDRNVF T4 7)) =T 075 hOBRN RS X OEEHB 2 RT.
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We had operated a multi-degree program with European universities for the masters on Photonic
Integrated Circuits, Sensors and NETworks (PIXNET) from 2018 to 2022. We introduce the
consortium structure which enables us to operate the program and the course design which satisfies

both of the master course requirements by European universities and Osaka University. The basic

statistics of the students studied in Osaka University are also reported.

Keywords : Multi-degree program, Master’s degree, Photonic networks engineering,

Erasmus plus program.
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LMD, B0 Ay V7 —2ICHT
% 15 1 ] (masters on Photonic Integrated Circuits,
Sensors and NETworks : PIXNET) = — 2 ™ (M %
H% (European Commission : EC) O FH - HIH4 -
AL ¥ AT B B (Education, Audiovisual and Culture
Executive Agency: EACEA) 23234 LT AL AT
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TERLBL ETFHEND. ZOR0, EEPOEME
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HRBLHET LI LE, EELBZ S % 50N
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B, FHHOHIE, 20184EH 5 2022412 b 72 o TRPKS
1B % PIXNET 2 — X OFFEE & @i e 12Hib > T & 72,
Thbh, BINO3IKEFEE & HICPIXNET 2 — X EH O
72Dy =T ARMEEL, BRINOKF & RFE %7
Wca—A@E b AT, 2y Y=Y T4
OREIK, a—AGH B L OKRKREETHAZEAICH
TERGET— 5 E2RL, BINKRELEDTVF T4 7Y —
TUZ T Nk ED X IEE L7200 BARN ] = i
T5. B, ATUSIAZIITIALR LAV A -
707G AORH A T20104F A 5 2016 4F 12 FE fifi L 72
TF r=v 7 Aky VI= THIIHTLBLHEOT T
VFE4 7)) —=7Fus 5 n (MAPNET) Y o7 o s
FSLTHA.
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R L7 ZoH b, BT Y ESEFE (Scuola
Superiore Sant’Anna : SSSA) PEHEKRTHDH. /-,
HXUN=X, 207077 AOFHMABDOHRTHAEIA
YE =Ty TORKRERMT S, RIS, RPEER
WA CTOFMM ORI RO R E ROF5 2 LI3HL
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BREE L 72,
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3.1. EEUF 1 /NZXDE%ET
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THIENTED. 29ERICIF, XV EMYLRNEOR
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IR L AN THET 5. £/, 2FEROEL L
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ZIZLOLILIETET, K3ITRT LI ITHMKRFED
3B DHVIEELE X R F — 1T IR & KRR
THITTI LIRS,
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(BRI DKZICH T B ELREOET EH]

151 CTl1Z24E M T120 ECTS (European Credit
Transfer and accumulation System : FKJH B A7 7.
REHIEE) 20T 2L 8B H Y, ThE485 L THE
ARAY —T30ECTS ZF 3 5 LEVBH L. HF1NHHE
3t A RY — T il ERH, EEFH, FEBF
Ha$gft s, 4 X 25 —TIIMBEHCHRb L0
JEiRENThN S, 72, B LEITITIE30 ECTS 255
ZAbNhb.
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¥ — TORRFHAMEIIHE SR Twiwv, &8, 304
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PIXNET Consortium Members

Scuola Superiore Sant’ Anna (SSSA)

Pisa, Italy

Aston University (AU)

Birmingham, UK

Osaka University (OU)

Osaka, Japan

Technische Universiteit Eindhoven (TUE)

Eindhoven, The Netherlands

PIXNET Associated Partners

Ericsson Sweden Tyndall National Institute | Irelamd
STMicroelectronics Switzerland EFFECT Photonics The Netherlands
Open Fiber Italy Bright Photonics The Netherlands
Telecom Italia Mobile (TIM) Italy VTEC Lasers & Sensors | The Netherlands
Trenitalia Ttaly Phoenix Software The Netherlands
Rete Ferroviaria Italiana Ttaly Lumerical Solutions2 UK & Canada
Interuniversitary Consortium for . .

Telecommunications (CNIT) Ttaly Pilot Photonics Ireland

KDDI R&D Lab Japan Smart Photonics The Netherlands
Netherlands Organization for Applied Scientific The Netherlands | Genexis The Netherlands
Research (TNO)

National Institute of Information and . .

Communication Technologies (NICT) Japan Phoenix Photonics UK

Surfnet The Netherlands |InFibra Technologies Ttaly

K2 AN-—RHPLEE5EEhBELTOELDEHT

Consortium Members

Title of awarded degree

Scuola Superiore Sant’Anna

Master on Photonic Integrated Circuits, Sensors and NETworks

Aston University

Master of Science (MSc) in Photonic Integrated Circuits, Sensors and Networks

Osaka University

Master of Engineering

Technische Universiteit Eindhoven

Master in Electrical Engineering

%3 PIXNETaA—ZXAPRHETIEEU T4 /1R

Ist semester | 2"d semester | 3™ semester | 4™ semester Multiples Degree
Mobility path #1 SSSA SSSA TUE TUE SSSA-TUE
Mobility path #2 ASTON ASTON TUE TUE ASTON-TUE
Mobility path #3 SSSA SSSA ASTON ASTON SSSA-ASTON
Mobility path #4 ASTON ASTON SSSA SSSA ASTON-SSSA
Mobility path #5 SSSA ASTON OSAKA SSSA SSSA-ASTON-OSAKA
Mobility path #6 SSSA SSSA ASTON OSAKA SSSA-ASTON

B 208N H5. @, Bl

WIZHAZIR S 2 61

CHIR) & LTRBCRFICASA L, Pt e mE L%

2.

PR L2 o THEAEZZEE LT, KBRRFKR
FRE LR B AR FHHGEE LA HEII T 7 A 4
A+ A¥ Ry A3—A (PIXNET) %7213 E L7
B3k AR —TIE, B & HERIRER 2 EOW F 25K
BRAKFTHERZENTE D, KRKFEITB W CTHIT
EHLETLIHAIERAE (R3OEL ) 7 1 /8245
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Course

Credits Units per week
JCS | ECTS (45min/unit)

Type

Project

Compulsory 8 12 16

Internship

Dynamical Systems Theory

Sensing Systems Theory

Energy Systems and Components

Mathematical Foundations of
Computer Networking

Quantum Optics

Nonlinear Analysis for Optical Fiber Communications

High-Level Security PBL

High-Level Security PBL II

Introduction to Modern Applied Optics and Photonics

Lecture on Various Topics in Photonic Network

Surface Diagnostics

Special Topics on Extreme Plasmas

Optoelectronics

Advanced Semiconductor Devices

Semiconductor Physics

Terahertz Science and Technology

Semiconductor Optical Integrated
Circuit

Integrated Circuit Design

Molecular Optoelectronic Device

Electron Beam Nano Imaging

Outside campus for
4 6 . :
a certain period

[\)
w
[\)

Intensive course

Intensive course

Elective

R R R R R E RN RN CH S R O N
W lw|w w|lw|w| w|lw|bn|w|w|w
AR RS R A

[\)
w
[\)

DR N =R TE RSN D 72D DR FE % 47 9 1B
HIZDOWTIE, KIRRFEOB T4 Z 72372012, K
R DEE HME LR L O IetEE 2 N —ROHH
EIE L TITH . Bl oifilbid ) £— MRy
AT AEFALTERLZ. H4L XX —I12DOWTIE,
G AL O BATKICKR - T OB La S ER D720 D
WF7E% IR 2 2 LATE, KIRFEOHH IR D 2
UN—OBA L L BB SER O 720 O 5EE G
2479, HESINIBLESTTIE, BKIHD A 2N —Eh
530 ECTS " 5:-2 b 5.

4. FHICHTIERT -4

PIXNET I — R &K5TRT L HIZ3MiTb7oTA
FHRENZ ] 3= BT L&A D51% 25K
KFETHMEL, 14% AR KFOFEM 275 S hi.
HZWOFEBIIEACEAD ST S ha B¥EE0a v
V=V T ANDEMEIC L 5 THREEND. £5Hh 5B
L2 LI, FRRGHAERAS 0T T s T 2SN
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LTwa. 77907%, ek, Haasiig o yaAig,
HARTIZFERZZNIEZESL IE WA, MBI - BERRZ
B CRINIIZZ .

ETAHT, 20204EH 5 2023 EFRII T CTH M an
F 7 AV A SEGGE AR TRIEAT L, WA S BR
ENDBRERTOUT T LADOFTICKRELEELL. 20
720, 20204EHFE M, 2021 EHE M, 2021 SEFKA
FINORHTE 2RI EMTH Y, ELHEIEE
ETYVE—PTERINL. T 20y —vT7 20
A UN=TH5HMEED D IFE 7R 2E 2 B0l
BICDo TRELTERTZ4 5=y FiZon
TIE, 20194FFRA TR H L7z 1 4 D2 E L2 EIB T
Ehamole. TO—7, REBHEL LTHHLZY) £—
MRV AT LARWELRE Y AT ALY, BESCHIRE
FEEDHE D 2 EMTE 2 L1, SHROEBRIEREE
Tur T LEiENT 5 LTRESEIC kD LEbNS.

KPR TH AP PIXNET 2 — A8 T #% D T 7% #
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D, D PEUIEEICHKL Tw b, MEEBIIECKICE
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Number of total Number of Numb.er Qf students
Edition students degree awarded studied in Osaka R . L.
. Semester - Students’ national origin
Number | completing by Osaka Regular | Special
their Master’s University Student | Auditor Total
312019 Autumn 1 1| Pakistan
1 13 1 . Bangladesh, Ecuador,
42020 Spring 6 6 Pakistan, Russia, Vietnam
312020 Autumn 5 5 Indi.a, Indonesia, Italy,
Pakistan
2 29 5 Albania, Azerbaijan,
. Bangladesh, Brazil,
412021 Spring 9 9 El Salvador, Honduras,
India, Nigeria
3 91 3 312021 Autumn 3 3 | Palestina, Bangladesh, Nepal
412022 Spring 8 8 | Colombia, Nigeria, Pakistan
Total 63 9 9 23 32
x6 PIXNETOA—XETEDELER
Edition Year PhD course Company
Scuola Superiore Sant’Anna,
Technical University of Denmark,
1 2018-2020 | University of Twente,
Boston University,
RMIT University
Technical University of Denmark, .
. . : . Valeo (Spain),
Universitat Politecnica de Catalunya, A s AG (Swi land
Tyndall National Institute xetris (Switzerland),
2 2019-2021 | 1%, . pstitute, EXFO (UK),
Johns Hopkins University, LioniX I ional (The Netherland
University of Central Florida tont ntern_tlona (The Netherland),
. . . PHIX Photonics Assembly (The Netherland)
University of Rouen Normandie
CNIT (Italy),
Dublin City University, Teradyne Italia SRL (Italy),
3 2020-2022 | Universite Gustave Eiffel, KPMG (UK),
Technical University of Denmark Pilot Photonics (Ireland),
Leibniz Rechenzentrum (Germany)

574 b=v 7ty NT—7 THOHEMETEL R
KEFTH Y, BRIRIGIZRI O A2 2 AR 7EHE R 230
THb. ZOXIIZPIXNET 2 — XA TOBHAIIEER
OFx)TICHEMALTEBY, I—-A%EOHNZERT
T ENTE. —F, HARORZEREE LA~
RN TH -2 EIZOVWTIE, I
TREDPD DT, 1 7 —VOREBIIEAERD S
el lEbins.
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RRINK S & o SCER B, bt v B LOEA v b
T— 2 T AR VF T4 F) —Ta s T A
ERANLI. vy =3 T LD, I—Ai%ENL BX
OKRRRFTHEATZFAECET R Ty 2Rg 2 L
XD, BINKFEEDRVFF4 7Y —Tar 5508
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B EEB LI OEEHB LR L. ZORBEZEL
T, WKL OILFEMZEITIMZ T, MLV D FE—
DWNRFLDOIRFAHEE T 077 2528052 L1,
Fu N AD T =NV RFERRERD L THO TEE
ThbILEHAIIHE L.

—J, KTF07 T MIEACEAD AR H—Th 5 M
fol, OHAZL2RDONT, HRANFEED AZEHIZ
BTH o7z, ETE, FHREariRBREE 2 228D,
MR & OVH AR E b ITHFZE % & i 2 L FpFgE 7 o
70 BREBBENTND. Sk, SEKETOTT
2BV TH BRI Y ARG S, HARNFAD
RO BERE CESIER LB 2 LW S N
5.
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