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Silicon Saxony

» 3.650 companies with about 81.000 employees

« among them more than 350 companies with about 20.000 employees

active in microelectronics

* 4 billion Euros revenue —

B« Training/Research:

« 4 Universities,

« 5 Universities of Applied Sciences,

« 18 Fraunhofer-, 8 Leibniz-,6 Max-Planck-, 2 Helmholtz Institutes,
and 2 Helmholtz centres, 8 state-funded research institutions, a
total of around 50 non-university research institutions.
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Nanoelectronics in research

CENTER FOR
Claed . : .
DRESDEN ~Advancing Electronics”

-> New perspectives for modern electronics

- Overcoming the CMOS bottlenecks with
complementary technologies

C t 0
Science Expertise:

Engineering and natural sciences
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Nanoelectronics at TU Dresden

« Micro-, Opto- and Nanoelectronics is one research focus of TU Dresden

« Faculty of Electrical and Computer Engineering
« one of the oldest faculties for electrical engineering in Europe
- one of the largest faculties for electrical engineering in Germany
« Prof. Barkhausen was the founder of the first Low Power Technology Institute

+ Institute of Semiconductors and Microsystems (IHM)
« 411 m? Clean Room Laboratory (built 2006, extended 2013)

e Chair of Nanoelectronics

«  NaMLab gGmbH (2009)

« Institute for Applied Physics (Photo Physics, Semiconductor Physics)

« Institute for Material Science
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TU Dresden

Yy CeTl

Centre for Tactile Internet

with Human-in-the-Loop

Physics of Life
TU Dresden

= University of Excellence - Clusters of Excellence
= TU9 - German Universities of Technology

« THE overall ranking 2024 - TUD ranks 161st, placing it among the top 10%
of all universities listed
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Faculty of Electrical and Computer Engineering
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« 29 full professors

Electromechanical and
Biomedical S ystems

« 3junior professors

« 350 PhD Students

« 460 scientific employees

« 1.800 Students

« approx. 39 million Euro third party funding every year
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Faculty of Electrical and Computer Engineering

Scientific and research oriented education

guided
study entry

Diploma Programmes
» Dipl.-Ing. ET, MT, IST,
RES, BMT
High School Abitur 10 semesters

research oriented
Master’s Programme

Bachelor M.Sc. NES
4 semesters

Diploma, Master

TECHNISCHE Welcome Meeting Master's Program Nanoelectronic Systems
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Study flow chart of the NES programme

15t semester 1stand 2nd semester
~. A
C Isory Modules / — \
ompu ?‘O y « |Confidential Computing
(39 credits)

« |Lab Sessions

Flective Modules * |Semiconductor Technology
(41 credits) - |Radio Frequency Integrated Circuits

» |Hardware/Software Codesign

Project Work

(10 credits) K Academic and Scientific Work ‘\/
l

1 \

. _ 3rd semester 2nd semester
Master Thesis (30 credits; 41" semester)
Master of Science (M.Sc)
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Inside te cleanroom of TUD

TECHNOLOGY

Typical process flow in
semiconductor technology

~ Siilecn materiala T ICdesign
Fnhl:lllcun i ; / Bpecification
- Sllloan enyatal - Y : - Dasign and hy'nu!
Slligon slces and EFi E Pholomasks -
| Front and procassing |

g [

sutlon lmi.-.-.mal a.namu-,r Py . Frnmm

i l\tﬂ[ﬂﬂt&gﬂ seal el
TECHNISCHE Welcome Meeting Master's Program Nanoelectronic Systems .
UNIVERSITAT Artur Erbe | Manuela Tetzlaff Folie 11 DRESDEN g h
DRESDEN Dresden, 11.10.2024 concept ‘



DESIGN

Procedure Chip Design
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Example Transceiver Architectures for Wireless Communications
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Example Chips for 6G communications, 200 GHz, 50 Gb/s wireless

Transmitter Receiver

Bond-wire
antennas

Fritsche, Starke, Carta, Ellinger, A Low-Power SiGe BiCMOS 190 GHz Transceiver Chipset with Demonstrated Data
Rates up to 50 Gbit/s using On-Chip Antennas, IEEE Trans. on Microwave Theory and Tech., March 2017, © IEEE

TU Dresden Chair for Circuit Design and Network Theory
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APPLICATION

Automated Industry 4.0 scenario Mixed-Reality application in agriculture

Demo of automated robot arms and an AGV

(automated guided vehicle). The AGV can be The MR demo (Mixed Reality) shows a model
controlled remotely from anywhere in the world of an autonomous fruit harvesting robot in a
and connects two production lines, for example. vineyard. Using an app, the model (later the

"real" vehicle) can be scanned and then, by
clicking on the video image in the app,
provides information about individual
components and, for example, maintenance
instructions, which are then showed on the
"real" video.

,'-7 ‘ : TU Dresden Vodafone Chair Mobile Communications Systems
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Orientation on the campus of the TU Dresden
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Main campus Sudvorstadt

Barkhasen building
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/A=, CAMPUS .
AW NAVIGATOR https://navigator.tu-dresden.de/
~ TU DRESDEN '

y I

Cafeteria Library (SLUB)
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o e L] = Library (SLUB)
— ' Main Building

Fraunhofar-institut (IV), EAS-IS)

Buildings

K | APB  Andreas Pfitzmann-Bau
BAR Barkhausen-Bau

GOR Gorges-Bau

HUL HiilRe-Bau

TOE Toepler-Bau

SCH Georg-Schuhmann-Bau
HSZ Horsaalzentrum

MIE Mierdel-Bau

Cafeteriai"z b
~Alte Mensa" \:

You are here.

- Examination office

e Academic advisor
(BAR161)

- Student body (FSRET) Sport Center

The Campus Navigator is available for your Android or iOS smartphone. Search for "Campus Navigator -
TU Dresden" in the official app stores.
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Important dates of the academic year

Winter semester 2024/25: 01.10.2024 until 31.03.2025

Courses and lectures: Monday, 14.10.2024 until Saturday, 21.12.2024 and
Monday, 06.01.2025 until Saturday, 08.02.2025

Lecture free periods and bank holidays:

« Reformation Day: Thursday, 31.10.2024

« Day of Prayer and Repentance: Wednesday, 20.11.2024

« Turn of the year: Sunday, 22.12.2024 until Sunday, 05.01.2025

« Lecture-free period: Monday, 10.02.2025 until Monday, 31.03.2025

Main exam period: Monday, 10.02.2025 until Saturday, 08.03.2025
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FACULTY OF ELECTRICAL

AND COMPUTER THEFACULTY ~ STUDIES  RESEARCH  POSTGRADUATES
ENGINEERING

I
'D STUDIES STUDENTS 5TUDY PROGRAMMES MNANOELECTRONIC S¥YSTEMS

PROSPECTIVE STUDENTS MEW STUDENTS STUDENTS STUDENTS FOR STUDENTS

MASTER'S PROGRAMME NANOELECTRONIC SYSTEMS

D Wislk Simon

The ongoing miniaturization in the microelectronics industry leads to systems that are
now being referred to as nanoelectronic systems. Such systems offer a variety of

applications, but their design and implementation is becoming increasingly complex.

The Master's programme Nanoelectronic Systems focuses on three key areas:

- Technologies for nanoelectronic systems
- Design of nancelectronic systems

- Applications of nanoelectronic systems

= LEARN MORE
.
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FACULTY OF ELECTRICAL
AND COMPUTER THE FACULTY STUDIES RESEARCH
ENGINEERING

O‘ STUDIES STUDENTS STUDY PROGRAMMES MNANOELECTRONIC SYSTEMS STUDENTS

MODULES AND STUDY GUIDE EXAMS GENERAL INFORMATION PROJECT WORKS / MASTER'S THESES SCHOLARSHIPS

STUDENTS

Class Schedules
[31st semester timetable for winter semester 2024/25

(as of 8th October, 2024)

[%3rd semester timetable for winter semester 2024/25
(as of 8th October, 2024)

8 Curriculum plan compulsory modules for students who started in summer

semester

[BList of modules that are currently in the 3rd semester timetable but can also be

taken in 1st semester according to the recommendation of the lecturer

Curriculum plans, modules descriptions,

Important Websites links to course websites or OPAL, official
@ules and Study@ > Exams StUdy documents
> Living and Studying in Dresden > Project work / Master's theses
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‘Q STUDIES STUDENTS STUDY PROGRAMMES NANOELECTRONIC SYSTEMS STUDENTS MODULES AND STUDY GUIDE

MODULES AND STUDY GUIDE

» Compulsory Modules

= Elective Modules for Key Area Technology*
» Elective Modules for Key Area Design*

= Elective Modules for Key Area Applications*
» Nontechnical Elective Modules

= Overview Table of all Modules

> List of courses

Compulsory Modules

Academic and Scientific Work (NES-12 ASW-14.1 // new study regulations: Eul-

NES-C-ASW)
TECHNISCHE Welcome Meeting Master's Program Nanoelectronic Systems .
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1.-5emestero

2.-5emesterd

3.-Semesterd]

4.-Semesterd|

Modul-
odu Modulname= ~ ~ VIO P ~ LPm
nummers V/U/Po W/U/Po (M)a V/U/Po
Pflichtbereichz 15=
T
Academic-gng: 3505
EulNES-C-ASW= Scientific-Worko i ° Seminare-« ° 2=
PlLo
0/0/0e
. 1-5W5.
Eul-MES-C-PWe | ProjectWorks o o Projektee o 10=
PlLo
Pflichtbereich-der-Studienrichtungen-{1-aus-2-5tudienrichtungen-ist-zum-Studienbeginn-zu-wahlen)d ]
Studienrichtung-Nanoelectronics= 34=
INF-NES-C- Canfidential- 2020 o o o -
COMFo Computing® PLe
) 0/0/4-e 0/0/2-e
INF-MES-C-LgbSofl Lab-Sessionsa Plo PLo o o 7o
Semiconductor- 2/0/0e
Eul-NES-C-5CTa |25 oot 3/1/0e o o 8o
Technology® PL=
Eul-NES-C- Hardware/Software- a 27210+ o o .
HSwee Codesizns PLa
Eul-NES-C-RFICE RadI_O'FrEqIJl_EI'IE}_" o M2 o o .
Integrated-Circuitsa PL=
Studienrichtung-Nanoscience-and-Nanotechnologys 60=
AntderkU:-Leuven-{Belgien)zu- wlwlw e K e o o 60a
erbringenden-Leistungena pL™ PL™
Wahlpflichtbereich-der-Studienrichtungen-o o
Studienrichtung'Nancelectronics’,- wlwf i x5 e ®f 5 . P
gemal-Anlage-2-Teil-2o pL*™ PL*™ PL*™
Studienrichtung-Nanossienceand: o o e o 150
Manotechnology®,-.gemak-Anlage-2-Teil-39 PL*™
Abschluss- 20+
o o o o arbeit®s -
Kalloguiumo 1a
Leistungspunktes 30= 30= 3= 29= 120=
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Artur Erbe | Manuela Tetzlaff
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T1stsemester:

Compulsory modules:

« Confidential Computing
« Lab Sessions (RobolLab)
« Semiconductor Technology 1

Elective modules:

« modulesin the amount of about
16 ECTS

Folie 20 DRESDEN

concept

(A

2\

~4



Module name

Semiconductor Technology

Module number

Lecturer in charge

Eul-MES-C-5CT

Prof. Dr. rer. nat, Stefan Mannsfeld
stefan.mannsfeld@tu-dresden.de

Objectives

Contents

After completing the module, students are able to describe the opera-
tion of individual technologies for the production of micro- and nano-
devices. They can work with basic principles for the production and mi-
niaturization of components and circuits. Further, they can add the in-
dividual technologies to complex process flows together and explain
their interaction.

The contents of the module are the technological basics for the fabri-
cation of micro- and nano devices as well as the manufacturing con-

cepts for integrated circuits,

Modes of teaching
and learning

5 hours per week lectures, 1 hour per week exercises and self-study.

Prerequisites

Usability

Basic knowledge of the structure and function of electronic compo-
nents at Bachelor's level is required.

The module is a required module in the branch of study
Mancelectronics in the Master's program Nanoelectronic Systems.

It creates the prerequisites for the modules that list that module in the
"Prerequisites” field.

Requirements for the
award of credit points

The credit points are awarded when the module assessment is passed,
| The module asses=ment consists of 8 written exam of 120 minute:
ith up to 20U registered students the written exam will be replace

a non-public oral exam as individual exam of 30 minutes. The nature of
the specific exam is announced at the end of the registration period as
usually known from the faculty.

Credit points and
grades

8 credit points can be earned by the module. The module grade is the
unweighted mean of the grades of the assessments.

Frequency The module is offered every academic year beginning in the winter se-
mester.
Workload The total effortis 240 hours.
Duration The module takesltwo SEMmesters. I
TECHNISCHE Welcome Meeting Master's Program Nanoelectronic Systems .
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ENGINEERING

‘Q STUDIES STUDENTS STUDY PROGRAMMES NANOELECTRONIC SYSTEMS STUDENTS

MODULES AND STUDY GUIDE EXAMS GENERAL INFORMATION PROJECT WORKS / MASTER'S THESES SCHOLARSHIPS

STUDENTS

Class Schedules

[9 1st semester timetable for winter semester 2024/25
(as of 8th October, 2024)

3rd semester timetable for winter semester 2024/25
(as of 8th October, 2024)
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Timetable 1st semester (winter term 2024/25)

Timel!Da Monday Tuesday Wednesday Thursday Friday
E: Cosfidential Computing [for students snrolled a5 of winter semester 24/25]
105 !
730 parallcl: Prisciples of Dependable Sypstems (for students enralled befars
) winter semester 24125)
am -
Fataer
3:00 SV S tiad Somputing ¢ AES-F1 98 G210, F Eriweiptes o
am Dependsibie Spetems
205 L: @uantem and Solid $tay E
3:20 Trerdokhleh q
- s e e [ L: Semi d Technol 1 lecture, practical course, .. fueu mammins
am e ot : Semiconductor Technology I
am ML o o)
[ Mannsfeld = lecturer
305 . . .
110 L: s,su-sF flglleer. pincering 1
aaer r
am - . M . .
T2qp || PSS endions ot ( Eul-NES-C-SCT Semiconductor Technology ———— module ot pstans Engiesivg
pm
_10E/0226/H = room
4D5 = vy ay — - — T
1:0!] pm Mannsfald ENEEEE Kmtkj o M%E";“f"%r I.ang’-age and S‘pringer : Kn‘:bl‘:cha
-2:30 NES-12 12 02-18.1 / Eul-NES-C.5CT Semiconductor Technolagy EhSralanbSEmahars s T Compiler Design NES-1955 57-14.1 NES1105 1-45.1 MNFMES-O-L b Lab Sessions
pm B Sertams e D‘M‘“ Ertel Libiguitors Spstoms MRS
TOE/D317/H P 0502 P AFEERE
AEEEROEAY
o
Comi ations and | L: Istegrated Photonic L: Integrated
5D5 E: Hardware Modelling 3sd Simulati L% d [ Structares s“m"::‘“:‘ for DJ::::: L: Plazma Tecknology p""“’_l::: :?;"“‘ E ';;’:"e'::“d E: Plazma Tecksology
2:50 Gishringer wtinnerliHelmiDimakis etworks - Hauff - t Hauff
pm - NS850 26 Haraware Mogoling AT E - Suantum Machanics for Dokbanchi Ea\:z,s‘{w;mlmg:md Eut-AVES-ESia T Em"‘{w;f"tmg:wm e .s‘s.::;g;: e Eut-AVE ST
4:20 Simalstion Abposivctoonics MM‘?{"@_'”ij o w::;;;w Placms Tochvology o 'f"‘“’a:; o J;;m'w Blvsms Tochnotogy
pm AR L Seningg Suceams for 65 Fracessing VMRS Signad processing AEEEGESS SARAGEST
Astwsnks BRI BRI
= Fihdamentars of Estimation and
'3 " d'b ‘: B HED ‘2“25 L: Fund als of Estimation and D {compulsory
6D5 L: Hardware Mod L: Joist Communications and Senzing Systems for 6G Networks '""I° : ': °'°l ";'“el' se"'e:‘:' ;| for students enralled before winter semester 24125, elective
d4:40 Gihringer Diakhanchi elec “'e_ or students enrofled as o for students enrolled as of winter semester 24125)
e VS-S o divars Modlig snd Simuitiss EutMES-EEAS it Communications and Sansing Systams fer 66 Netiverks winter emester 24425) Bave
6:10 pm MESAGHRER SORAREEEAS g 0 0 ”m;;_?{fmf ot MEF-12 15 5004, S-S E-FED Fundamantars of Ertimation and Datection
: 4, R o
Estimation and Detection TSI
e
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Curriculum - elective modules

« Catalogue of 40 elective modules (is updated every semester!)
* You have to select elective modules with at least 41 credit points

* You can choose modules of the catalogue by your own choice.
The classification of modules (Application, Technology, Design) is a guideline for you only.

« If possible, register for the module on (C5yy| (OPAL) or the course website - links can be found
on website Modules and Study Guide

Required steps if you want to take an exam:
1. Register for the module on SELMA (online platform for class and exam management)
2. Register for the exam.

The registration period for the exams is announced by the examination office. Usually, the
registration period in the winter semester is in January.

TECHNISCHE Welcome Meeting Master's Program Nanoelectronic Systems .
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Solving problems

Visit the website of the program
https://tu-dresden.de/ing/elektrotechnik/studium/studieren-an-der-fakultaet/master-nes

Ask fellow students or your mentor

Contact the academic advisor (study course, general problems,...)

Manuela Tetzlaff, BAR 161, phone: +49 351 463 37363

email; master-nes@mailbox.tu-dresden.de
Tuesday: 01:30 pm - 03:00 pm

You can come by at any time. If  am not in the office, please try again or contact
me by phone or e-mail.

Contact the examination office (questions about exams, (de-)registration, grades, ...)

Denise Hartfiel, BAR 177a, phone: +49 351 463 42280
Office hours: Tue 01:00 - 03:00 pm
Counseling service by phone or by appointment: Thu 09:00 - 11:00 am

Please send your emails to the examination office only via ticket system!

Contact the International Office (questions about enrollment, visa, leave of absence, ...)
Email: studium.international@mailbox.tu-dresden.de

TECHNISCHE Welcome Meeting Master's Program Nanoelectronic Systems .
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https://tu-dresden.de/ing/elektrotechnik/studium/studieren-an-der-fakultaet/master-nes
mailto:master-nes@mailbox.tu-dresden.de
mailto:studium.international@mailbox.tu-Dresden.de

Academic Affairs Committee

Prof. Thomas Mikolajick Prof. Gerhard Fettweis Prof. Kambiz Jamshidi
(Dean of Studies)

Student representatives: Studies Co-ordinator: Examination Committee:
« Jayanta Chowdhury « Prof. Mikolajick « Prof. Mikolajick

* Ahmed Belal Safi * Ayush Dileep « Prof. Fettweis

* Shradha Sandesh Komatwar « Harshita Sriramu

« LaraJohn

TECHNISCHE Welcome Meeting Master's Program Nanoelectronic Systems .
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Studying in Germany

« 15 weeks lectures, tutorials and lab courses, 4 weeks exams afterwards

« Learning during the exam weeks only is not enough!
- attend all classes every week, participate actively and start working on problems during the
semester
- treat your study like a 40hour, full-time-job

Workload for each module is given in the module description
« Rule of thumb: 1 credit point is earned through 30 hours of work!

« Example: 180 hours (6 CP) for ,Confidential Computing”

Lectures (2 hours x 15 weeks) 30 « Rework transcript after lecture
Tutorials (2 hours x 15 weeks) 30 « Read transcript before next lecture
Preparation for exam (38 hours) 38 * Solve exercises

Exam (2 hours) 2 » Discuss issues with fellow students

+ Studying related books

e etc.
TECHNISCHE Welcome Meeting Master's Program Nanoelectronic Systems
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Check regularly your TU Dresden email account to
ensure that you do not miss any important information!

Most deadlines are very strict, do not miss a deadline!
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NES student mentoring program

MENTOR

\

e '
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Have a good start!
JOU,
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Herzlich Willkommen!

Welcome!
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