
Scientific Seminar on Structure, 
Architecture, and Application of 

Sensor Circuits

Chair of Circuit Design

Summer Semester 2026

Lehrstuhl für Schaltungsentwurf 
Fakultät für Elektrotechnik und Informationstechnik 
Technische Universität München 

https://www.ei.tum.de/lse/startseite/
https://www.ei.tum.de/
https://www.tum.de/


What you will learn in this seminar …

• At least 50% of this seminar is about the soft skills you need to become a successful engineer

in science, but also in industry

• You will learn to:

• Research state-of-the-art for a newly defined problem, and get a deeper understanding of

the problem

• Formulate a plan for solving the problem

• Present technical work in a scientific paper, such that others can understand the content

but also the motivation for the topic, what others have done in the field already, what you

did new and better than others, as well as the remaining challenges after your work

• Orally present the same topic to a group with the same intention

… good work is often only recognized if it is also well presented (and for this, first of all, it needs 

to be understood by others in a short time frame)!
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Outline – Kick-Off Meeting

Today …

• Your work and duties during this seminar

• Timing & Deadlines: Submissions and presentations

• Grading of your work

• Presentation of topics by supervisors

• Selection of one topic per student

• Lecture: How to do literature research
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Outline – Course of the seminar

• Then …

• Lecture 2: How to write an article

• Lecture 3: How to do a presentation

• Work on your own: Text / Internet search / discussions

• In case you need help: please contact your supervisor in advance and try to use your and his/her

time efficiently

• Take advantage of the supervisor’s feedback, this is where you can learn most!

• Show your results: report (4 pages) and oral presentation (12+3 min.)

LSE – Scientific seminar on structure, architecture and application of sensor circuits - Prof. Dr.-Ing. Ralf Brederlow                    4



Your work and duties

• Choose one of the topics

• Do research about the topic and discuss this with your supervisor

• Write a scientific paper about the topic (4 pages) and review this with your supervisor

• Prepare a scientific presentation and and review this with your supervisor

• Give the presentation (12 min + 3 min Q&A, this is the standard for conferences)

• For paper and presentation:

− focus on basics of the problem and specific implementation

− a template will be provided on Moodle
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Your work and duties

1. Do a literature search and discuss your research results with your supervisor (1st discussion).

2. Develop an outline for your paper and presentation.

3. Discuss your outline with your supervisor (2nd discussion, can be combined with the first one).

4. Work out the outline in your paper.

5. Discuss the draft of your paper with your supervisor (3rd discussion).

6. Submit your final paper

7. Summarize your results in a presentation

8. Discuss the presentation with your supervisor (4th discussion).

9. Submit the final presentation

The feedback of your supervisor will guide you through the seminar. The discussions (~15 minutes) can be 
scheduled individually with your supervisor. However, three appointments (one for the concept, one for the 
paper writing, and one for the presentation) with your supervisor are mandatory to ensure your work meets the 
requirements for content and formalities.
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Grading

✓Regular discussions with the assigned supervisor about the progress of the work and the procedure 

✓ Presentation of the results (12 min.) with subsequent discussion (3 min.) 

✓ Scientific paper in IEEE style (4 pages): written elaboration of the results
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Timing & Deadlines
When? What?

Kick-off 14.04.2026

16:00-17:00

Introduction & How to do a 

literature research

Participation is mandatory!

Lecture 1 29.04.2026

17:00-18:30

How to write a scientific article

Lecture 2 09.06.2026

16:00-17:30

How to prepare and hold a 

presentation

Paper und presentation 

submission deadline

12.07.2026

until 23:59 PM 

In Moodle and via email to your 

supervisor

Presentations 14.07.2026, 10:00-13:00

Detailed schedule will follow

LSE – Scientific seminar on structure, architecture and application of sensor circuits - Prof. Dr.-Ing. Ralf Brederlow                    8



Topics (Overview)
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LAST UPDATED 27.03.2026

Topic Supervisor Available

Power Supply Challenges and Specifications in Emerging 

Computing Pengcheng Xu

Integrated Ultrasound Transceivers: A State-of-the-Art Survey Leon Dixius

Physical unclonable functions (PUFs) Carl Riehm

Comparison of Compute-in-Memory (CiM) Architectures

Across Different Technologies
Nikan Dehgha- 

Manschadi

Cap-to-digital Converter: A State-of-the-Art Survey Tobias Chlan

Low Power PLL Markus Dietl

Resonate-and-Fire Neurons Kilian David

Topics which are not presented in the slides can be discussed individually with the supervisors!
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Power Supply Challenges and Specifications in Emerging Computing 
Design Principles and State-of-the-Art Review
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Supervisor: pengcheng.xu@tum.de

With the rapid emergence of new computing paradigms such as edge AI,
neuromorphic/event-driven systems, in-memory computing, and quantum computing,
power supply design is facing fundamentally new requirements beyond conventional
efficiency and regulation targets. In these systems, the power supply is no longer a
peripheral utility block, but a key enabler of computing accuracy, timing integrity, energy
efficiency, and system scalability.

In this topic, you are expected to:
• summarize the emerging power supply requirements and key specifications for new 

computing domains such as edge AI, neuromorphic/event-driven computing, mixed-
signal/in-memory computing, and quantum computing;

• analyze how these requirements differ from those of conventional digital and mixed-
signal systems;

• review the state of the art in power management solutions that address ultra-low-
power operation, low-noise regulation, fast transient response, multi-domain supply 
generation, cryogenic compatibility, and scalable power delivery for next-generation 
computing platforms.

B. Salami et al., “An Experimental Study of Reduced-Voltage Operation in Modern 
FPGAs for CNN Acceleration,” DSN 2020.



Integrated Ultrasound Transceivers: A State-of-the-Art Survey 
State-of-the-Art, Design, Features, Comparison

Focus

• State-of-the-Art:

− Architectures

− Transducer type, required voltage

− Power consumption, area

− Suitability for application

• Comparison of topologies

− Advantages/Disadvantages

− Highlighting of the crucial trade-offs

− Comparison table
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Supervisor: Leon.Dixius@tum.de

Problem:
Need for efficient transceiver architectures to 

enable wearable ultrasound for applications such 

as continuous blood pressure measurement.

Y. Hopf et al., “A Pitch-Matched High-Frame-Rate Ultrasound Imaging ASIC for

Catheter-Based 3-D Probes,” IEEE Journal of Solid-State Circuits, Vol. 59, No.

2, p. 476-491, 2024, doi: 10.1109/jssc.2023.3299749

Figure 1. Example integrated ultrasound transceiver.



Physical unclonable function (PUF)
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Supervisor:

carl.riehm@tum.de

Tasks/Focus:

• What approaches are used to create PUFs
in standard CMOS processes?

• What are their advantadges/disadvantadges?

• Figure of merits to compare different concepts 

Problem: Mobile and embedded devices require 
to securely authenticate and be authenticated by 
another party. (e.g. financial transactions on a 
smartphone). Typically, secret authentication keys 
are stored in EEPROMs or SRAM cells. PUFs, 
however, exploit physical IC characteristics to 
generate a secret and reliable authentication key.

Figure 2. https://www.semanticscholar.org/paper/Design-of-
SRAM-PUF-with-improved-uniformity-and-Garg-
Kim/6851c6d0cec12f083d6002b06c337b1ac11cf02c/figure/1

Figure 1. https://www.kaspersky.de/blog/fingerprints-sensors-security/6785/

Figure 3. https://www.researchgate.net/figure/Physical-
Unclonable-Functions-Secure-Authentication-
Mechanism_fig1_319004864

mailto:Carl.riehm@tum.de


Comparison of Compute-in-Memory (CiM) Architectures
Across Different Technologies

Goals:
• Understanding of CiM arrays and the respective memory technology
• Researching different architectures and sensing priciples across 

technologies
• Compare different approaches and highlight challenges
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Supervisor: nikan.dehghan-manschadi@tum.de

Background:
• In classical „Von-Neumann“ Computers the memory and ALU are 

separated leading to a data/energy bottleneck
• Especially relevant for Neural Network (NN) applications as NNs are 

data and energy hungry
• CiM arrays integrate memory and computation to conduct energy 

efficient and fast vector-matrix multipliations
• Depending on the memory technology there can be different 

architectures and approaches 

https://www.nature.com/articles/s41928-023-01053-4/figures/1
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