Institute for

Microelectronics
TU Vienna,
GuRhausstralRg7-29/E360
1040 Vienna, Austria

Project and Thesis Folder

A Pillars of Institute for Microelectronics:

A Teaching: Programming in C
A Device Simulation: Simulation of semiconductor devices
A Experimental: Development of measurement equipment

A Unique chance to improve teaching quality and scientific research

A Optional lectures:
A 360.238 Experimental Characterization of Semiconductor Devices
A 360.206Programmierpraktikum

A Bachelor Thesis
A Master Thesis



Supervisor:
Michael Waltl

Contact:
waltl@iue.tuwien.ac.at
01-5880136050

Institute for

Microelectronics
TU Vienna,
GuRhausstralRg7-29/E360
1040 Vienna, Austria

PCB and Circuit Desitpr
DefectProbingeEnvironment (1)

A Electricakharacterizatiorof MOSEFTs
A Custommadeinstrumentdevelopedat U
A Modulardesign

A Controlledby measurementComputer

A Hardware and Softwaredevelopment

A Tasks
A Furtherenhancemenof singlemodules s
A Developinghnew modules

A RequiredKnowledge
A Experiencewith circuitand PCBlesign
A ProgrammingC/C++Microcontroller


mailto:waltl@iue.tuwien.ac.at

PCB and Circuit Desitpr
DefectProbingEnvironment(2)

A Enhancesamplingrate of dataacquisitionunit
A Selectiornof new analogto digital converter
A PCBlesignandassembling
A AdjustSoftware

A Introducenewer andfaster microprocessomto measurementystem

A Portandoptimize microprocessofirmware
A Testingby performingmeasurements

Al

Supervisor: A Redesigrof currentto voltageconverterunit

Contact: A Enhanceadesignandfunctionality of existingunit
015880536050 A PCRlesign,assemblingndtesting

A Adjustsoftware

A Portingfrom EagleCADto OrCAD

Institute for . : :
Microelectronics A Createfootprints andlibraries

TU Vienna, . . . . .
GuBhausstraa7-29/E360 A SetupSpicesimulationsof circuit components

1040 Vienna, Austria



mailto:waltl@iue.tuwien.ac.at

Enhanced Jobservér Controlof
the DefectProbingFramework

A Onemeasuremensetupper MOSFET
A Many MOSFETsieasuredn parallel

A Jobservercontrols
A Measurementsequences
A Peripherie

A Jobserveusessqlite database

| " Probestation
: . — Automatic Device Selection
SUIE)AGICI‘:\I‘I]ISSIF Waltl A TaS kS — Temperature Control
Contact A Redesigrof Jobserver
o trasag oot A Add SMSService
A Possibilityfor on-the-fly monitoring
A TMI co TMI
Institute for I SRS RS
Microelectronics Req ul redKnO_WIe_dge ng J
TU Vienna, A Programmingith Python | |

GuRhausstralRg7-29/E360
1040 Vienna, Austria


mailto:waltl@iue.tuwien.ac.at

Webinterfaceto Control
DefectProbingEnvironment

A Jobservercontrolsmeasurements

A Executedbn measurementPC
A No GUIlavailableto control measurements _ Measurement PC__
| Jobserver Q&Pi TDDS Box
A A Tasks | § L 5
Supervisor: A RequirementDefinition 5 |
Michael Walltl ] ] SQL | read /write:
contact A Designof Webinterface . : measures
015880536050 A Suitablefor PCan mobiledevices P~ |
. PC Vi |
e Tablet : !
A RequiredKnowledge * Mobile Phone | Database )
Institute for A : : : :
Microelectronics Programmingvith Python | |
GuShaussiraie7-29/E360 A Developingof webpagegDjango)

1040 Vienna, Austria
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U Modeling Stress in Thin Metal Interconnects | ipe)

A Modeling stress during metal growth gives Time=30.12s

Insight into essential material properties ~ Coverage=1.00

] . Total area = 180000 nm?2
A Currently, 2D simulations are used, but an
extension to 3D is desired

Tensile stress = 9.03 N/m

62.40

A Tasks
| A Introduce 3D to an existing 2D code
> Pado Filipovic A Use VTK libraries to export the structurds

Contact:
filipovic@iue.tuwien.ac.at
01-5880136036

A Required knowledge
A Programming in C/C++
U A Use of external libraries (i.e. VTK toolki

Microelectronics
'(I;U[;ﬂenna, R@7-29/E360 0.00

u ausstra 5 .
1040 Vienna, Austria 424.26 nm
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Modeling Changes in Metal Microstructure
during Annealing and Seifeating

A Metals change their structure during higémperature annealing
A Selfheating can also lead to changes in the grain structure

A Microstructure evolution can be
simulated using the Potts model

A Tasks
| A Implement the Potts model to
Supervisor: . . .
Lado Filipovic simulate grain structure evolution

Contact:
filipovic@iue.tuwien.ac.at
01-5880136036

A Required knowledge
A Programming in C/C++

Institute for A Some knowledge in metal microstructure

Microelectronics
TU Vienna,
GuRhausstralRg7-29/E360
1040 Vienna, Austria
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Analysis of Heat Distribution Microhotplates ine

A Microheaters are essential components in many applications:

ADIFa aSyaz2zNARX FAYISNLINAYI asSyaz2NaAZ
A It is desired that the temperature distributes evenly along the surface
A High thermal gradients are bad for the device and its reliability

Time=0.0175s Temperature (degC)

A Tasks a00

A Model thermal distribution using a |« >

supervisar: finite ele_ment so_ftware o 250
o A Test various designs to minimize th 200
filpouic @iue rnien.ar. st thermal gradient in the device 150

100
50

A Required knowledge

Institute for A Programming in C++ and using external libraries

Microelectronics . - .
Viema, A Some knowledge in finite element methods
1040 Vienna, Austria
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Design a File Format for
a Level Set Data Structure\imrennaTS

A The Level Set Method is a framework to implicitly define a topology
A It is frequently used in imaging and in computer animation
A In our code, a hierarchicalin length encoded data structure is implemented

A Tasks
A Design a file format suitable for the Level Set data structure
A Implement an import/export mechanism in the current Level Set code

Supervisor:
Lado Filipovic 22-RLE block
Contact: J-extents
filipovic@iue.tuwien.ac.at glFin g
015880336036 A Required knowledge [o]4]
A Programmlng |n C/C" s start indices [ 0] 8 ['6 [11]16]19]22] 25
—— — zi-extents
un 19 21 | | 24 amrta
|nSt|tUte fOl’ run brea : : Q
Microelectronics
TU V N [ B N A AT A NN 0 I A (S U P N O 3 T [ O S (N N IS A I 3 3 1 1 3 1 1 3 3
Gulhaussirala7-29/E360 ] ] ] I ] | ] i IR e R IR e e R

1040 Vienna, Austria LS values
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TU Web Interface / GUI for a Metal Stress Simulator

WIEN

A We have a topography simulator, which is used to model semiconductor
processing steps like etching and depositigreqnaTp

A Tasks
A A GUI interface for the simulator

A A web interface for the process simulator

A Required knowledge

Supervisor: . .
Lado Filipovic A Programming in C++
Contact: H 1
filipovic@iue.tuwien.ac.at A EXperlenCe INn.

01-5880136036

A Web development
A Python and/or Qt

Institute for . T—

Microelectronics e

TU Vienna,
GuRhausstralRg7-29/E360
1040 Vienna, Austria
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TU Web Interface / GUI for a Metal Stress Simulator i’@

WIEN

A We have a simulator which models the stress during metal growth
A The simulator can handle a variety of metals and properties

A Tasks
A A GUI interface for the simulator
A A web interface for the stress simul

Supervisor A Required knowledge

Lado Filipovic

Contact:
filipovic@iue.tuwien.ac.at

oxSas013603 A Experience in:
A Web development
A Python and/or Qt
Institute for

Microelectronics .
TU Vienna, Y
GuRhausstralRg7-29/E360
1040 Vienna, Austria

. v (L
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Tracking Electrons in Copper Wires ine

A We have a software tool written in C which tracks how electrons move in diffe
materials, such as silicon or copper

A The software is currently a small part in a larger code framework, but we want
make it an independent code

A Tasks
A Implement models for electron motion in C
A Make a new software tool from existing co

Supervisor: A Test the model for various geometrie

Lado Filipovic

Contact:
filipovic@iue.tuwien.ac.at
01-5880136036

A Required knowledge S ——L Y
A Programming in C I/ R

institute for A Some knowledge in
Microelectronics metal microstructure

TU Vienna, o \
GuRhausstralRg7-29/E360 "
1040 Vienna, Austria T s
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Supervisor:
JosefWeinbub

Contact:
weinbub@iue.tuwien.ac.at
01-5880136053

Institute for

Microelectronics
TU Vienna,
GuRhausstralRg7-29/E360
1040 Vienna, Austria

Analysis and Optimization of Nested Meshes for
Adaptive Mesh Refinement

Join the HPTCADeam:

A Adaptive mesh refinement allows to locally increase the mesh resolution
A Key to success is placement of nested meshes

A Tasks
A Analysis of available implementation: mesh criteria and point generation
A Devising an optimized approach to increase quality and minimize points

A Requirements
A Programming in C++ under GNU/Linux
A Basic experiences in numerical methods or data structures
A Exposure to structured meshes is a plus

More Information:http://www.lue.tuwien.ac.at/hptcad/open
positions/masterghesison-analysisand-optimization-of-nestedmeshesfor-
adaptivemeshrefinement/



mailto:filipovic@iue.tuwien.ac.at
http://www.iue.tuwien.ac.at/hptcad/open-positions/masters-thesis-on-analysis-and-optimization-of-nested-meshes-for-adaptive-mesh-refinement/index.html
http://www.iue.tuwien.ac.at/hptcad/index.html

