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Inga H. Musselman
VP Academic Affairs and Provost
The University of Texas at Dallas

Welcome

8:20 a.m.

BIO: Dr. Inga Musselman serves as the Vice President for 
Academic Affairs and Provost for The University of Texas at 
Dallas. Dr. Musselman’s responsibilities include faculty hiring 
and advancement, academic programs, budget priorities and 
budget allocations for the Schools, and academic facilities. Dr. 
Musselman is the primary contact with UT System for 
Academic Affairs.

A BA graduate in chemistry from Gettysburg College, Inga 
Musselman earned her PhD degree in analytical chemistry 
from the University of North Carolina at Chapel Hill while 
performing doctoral research at the National Institute of 
Standards and Technology. Dr. Musselman conducted 
postdoctoral research in the Department of Materials Science 
and Engineering at North Carolina State University where she 
was also associated with the Precision Engineering Center.

Professor Musselman joined the UT Dallas faculty as Assistant 
Professor of Chemistry in 1992 and has since been promoted 
to the rank of Professor. Early in her career, Musselman 
studied the mechanisms and limits of contrast in scanning 
tunneling microscopy (STM) images of molecular adsorbates, 
with the goal of advancing STM as a chemically sensitive 
microscopy technique. More recently, Dr. Musselman’s 
research interests have focused on the development and 
application of microscopy and microanalysis methods for the 
study of materials structure in the areas of gas separations, 
fuel cells, and bionanotechnology. She has been the primary 
research supervisor of numerous doctoral, masters, and 
baccalaureate degree students as well as high school summer 
students.

Inga Musselman has been an active member of the American 
Chemical Society, the North American Membrane Society, and 
the Microanalysis Society (MAS) for which she also served as 
President, Director, and Secretary of the Executive Council, as 
well as tour speaker, meeting program co-chair, symposium 
co-chair, and newsletter editor. Dr. Musselman is currently 
Chair of the MAS Education Committee. The Microanalysis 
Society presented Dr. Musselman with the Presidential Service 
Award in 2003.
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Mikko Hakkarainen
Engineering Director
Lutron

A Behind the Scenes Look at Superior Lighting 
Control and Why the Details Matter to Engineers

9:25 a.m.

ABSTRACT: Lighting control systems have undergone big 
changes with the advent of LED lighting, even if Facebook or 
Instagram didn’t tell you about it. This talk will try to weave a 
story of how the various types of lighting applications in the 
marketplace have evolved to deal with new customer 
requirements such as increased functionality, longer lifetime, 
easier setup and use, greater personal safety, and how all of 
that trickles back to the implementation of the hardware, the 
design of the mechanical enclosure, the coding of the micro, 
and the writing of the user software. An attempt will also be 
made to present problems faced by illumination systems and 
their various solutions, motivating a somewhat futuristic look 
at what is being done towards furthering automation with tools 
like artificial intelligence, all without sacrificing performance, 
reliability, security or even the proprietary nature of 
innovations.

BIO: Senior engineering consultant (full-time) at Lutron 
Electronics for the past 10 years, focusing primarily on lighting 
control applications for commercial buildings, in both indoor 
and outdoor spaces. Also responsible for Lutron’s remote 
engineering office in South Florida, with an interest in creating 
an atmosphere of innovation, motivation, high quality design, 
curiosity, and personal growth for remote office employees. 
Previously spent 27 years in the semiconductor industry as 
designer and manager of analog and mixed-signal IC 
development and their applications, focusing on optimization 
over operating power, speed, accuracy and cost. He received 
his combined BS/MS from MIT (1988), as well as his PhD from 
MIT (1992), with concentration in analog circuits and 
semiconductor device physics.

Ali Niknejad
Professor
University of California, Berkeley

IC’s for Energizing the Future 
ABSTRACT: Electronics devices have an increasingly larger 
footprint on the global energy consumption as smart phones, 
tablets, and other device have become omnipresent in our 
lives, streaming videos while performing complex digital signal 
processing task. The power consumption demands are going 
to increase not only with the proliferation of these devices into 
more segments, but also as these devices are performing 
more computationally complex machine learning and AI 
calculations. Solutions are often realized in the most optimal 
way using disparate technologies, such as CMOS, FinFETs, 
FD-SOI, SiGe, GaN, which requires different supply voltages 
and power characteristics. Analog and mixed-signal circuits, in 
particular the Power Management Units (PMU) will continue to 
play an increasingly important role in making these devices 
power efficient and reliable. This talk will highlight the latest 
TxACE research related to PMU design, and focus on a few key 
recent results, including hybrid switched capacitor / inductive 
buck converters, and novel on-chip supply boosting techniques 
leveraging supply and package parasitics.

BIO: Ali M. Niknejad received the Ph.D. degrees in electrical 
engineering from the University of California, Berkeley, in 2000 
where he now holds the Donald O. Pederson Distinguished 
Professorship chair in the EECS department at UC Berkeley 
and he is a faculty co-director of the Berkeley Wireless 
Research Center (BWRC).  He is also the Associate Director of 
the Center for Converged TeraHertz Communications and 
Sensing (ComSenTer). Prof. Niknejad is the recipient the 2017 
IEEE Transactions On Circuits And Systems Darlington Best 
Paper Award, the 2017 Most Frequently Cited Paper Award 
from 2010 to 2016 of the Symposium on Very Large-Scale 
Integration Circuits, the CICC 2015 Best Invited Paper Award, 
and the 2012 ASEE Frederick Emmons Terman Award.  He is 
also the co-recipient of the 2013 and 2010 Jack Kilby Award for 
Outstanding Student Paper, and the co-recipient of the 
Outstanding Technology Directions Paper at ISSCC 2004.  He is 
a co-founder of LifeSignals and RF Pixels, a 5G technology 
startup.  His research interests lie within the area of wireless 
and broadband communications and biomedical imaging and 
sensors, integrated circuit technology (analog, RF, 
mixed-signal, mm-wave), device physics and compact 
modeling, and applied electromagnetics.

8:40 a.m.
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Javier Elenes
Distinguished Engineer
Silicon Labs

Is your implementation secure? Breaking crypto
with power analysis (and what to do about it)

12:00 p.m.

ABSTRACT: Cryptosystem designers assume that secrets will 
be manipulated in closed and isolated computing 
environments. This assumption does not hold for ubiquitous 
and connected Internet of Things devices. Such devices need to 
store secret cryptographic keys in order to secure connectivity 
and control. Functionally correct implementations of strong 
cryptography may leak information about the secret key via 
side channels such as timing, power consumption or 
electromagnetic emanations. This talk will describe traditional 
and state of the art side-channel attacks used in practice: 
Correlation Power Analysis, Template Attacks, and Deep 
Learning Attacks. The talk concludes with design approaches 
to implement effective software and hardware 
countermeasures.

BIO: Javier Elenes received Bachelor of Science and Master of 
Science degrees in Electrical and Computer Engineering from 
Drexel University. He joined Silicon Labs in 2004 where he 
currently holds the title of Distinguished Engineer. From 2004 
until 2016 he led the development and implementation of 
various digital signal processing algorithms for signal 
detection, receiver synchronization, channel estimation, 
adaptive equalization, and antenna diversity. He holds over 30 
patents in signal processing, architectures, algorithms, and 
implementations. Since 2016 he has been working on IC 
security. His current areas of interest are cryptography, 
side-channel attacks, device hacking, and deep learning.

Sameer Pendharkar
TI Senior Fellow and Manager,
Analog Technology Development
Texas Instruments Inc.

Power Electronics Technology
for Tomorrow’s Solutions
ABSTRACT: With increasing population and increase in per 
capita energy consumption and limited energy resources, it is 
critical to not only look at alternate energy sources but also to 
improve the efficiency in how this energy is used.

Power electronics technology is critical in improving the 
efficiencies in generation, conversion, storage and use of 
energy and is instrumental for the future.

Improvements in power technology are driving key application 
areas like electric and hybrid vehicles as well as enabling 
increased industrial automation. The presentation will talk 
about the trends and expected energy challenges and how key 
innovations and technological developments in power 
semiconductors and technology are needed to overcome these 
challenges. 

BIO: Sameer Pendharkar received his undergraduate degree in 
Electrical Engineering from the Indian Institute of Technology, 
Bombay (IIT-Bombay) in 1994 and his graduate degree, also in 
Electrical Engineering, from the University of 
Wisconsin-Madison in 1996.

He joined TI in 1996 and is currently a TI Senior Fellow and 
Analog Technology Development Manager. Sameer and his 
team are responsible for setting and executing the analog 
technology roadmap across the company.

For his work on power device architecture and technology, he 
was awarded the prestigious Edith and Peter O'Donnell Award 
for Technology Innovation by The Academy of Medicine and 
Science of Texas (TAMEST)

He was one of only 2 US members of the 1st IEEE EDS Power 
Device Committee. Sameer has been granted more than 170 
U.S. patents and has published more than 90 technical papers 
in leading academic journals and conferences. He has 
presented several invited papers and tutorials in the field of 
power semiconductors and has served on technical 
committees of numerous international conferences 
specializing in high voltage semiconductor devices, integration, 
technology and reliability.

10:25 a.m.
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Lynn Petersen
CAPT. US Navy (Ret), Program Officer,
Power and Energy 
Office of Naval Research

Navy Applications of Wide Bandgap
Semiconductors for Navy Power and
Energy Needs

2:45 p.m.

ABSTRACT: Wide Bandgap (WBG) semiconductors, such as 
silicon carbide (SiC), power devices switching greater than 100 
kHz and at 6- 10 kV, and in the future, Ultra WBG (UWBG) 
semiconductors, switching at greater than 500 kHZ and at even 
higher voltage levels, enable new benchmarks in power 
converter performance. These converters will enable power 
systems where all the sources and loads are connected by 
converters, i.e., a “Power Electronic Power Distribution System 
(PEPDS).” These new systems are multifunctional and 
highly-integrated. However, their realization requires research 
in areas such as advanced power electronic control across 
many converters, concepts for distributed storage, active 
filtering across many converters, and material advancements 
in high voltage and high frequency magnetics.  This 
presentation gives some of the recent advancements in WBG 
semiconductor applications for Navy Power and Energy needs.

BIO: Mr. Petersen graduated from the United States Naval 
Academy, Annapolis with a BS in Mathematics in 1986 and 
commissioned an Ensign in the US Navy. Selected as an 
Engineering Duty Officer, he received a MSME from the Naval 
Postgraduate School, 1994. Following Active Duty, he was an 
Electrical Engineer at NSWC, Carderock Division, Annapolis, 
MD. Hired by ONR in May 2006, he served as S&T rep to the 
Electric Ships Office (ESO), PMS 320.  Recalled to Active Duty, 
in 2008, with assignment as the Deputy Director, PMS 320, 
from 2008-2012. Promoted to Captain in 2009, he retired from 
the Navy in 2016 following 30 years of service. 

From 2012-2014, he was the Navy’s Director for Systems 
Engineering in the Deputy Assistant Secretary of the Navy 
office for Research, Development, Test and Evaluation.

Mr. Petersen returned to ONR in 2014 and currently serves as 
a Program Officer leading basic research in power electronics, 
electromagnetism, and adaptive controls and applied research 
in machinery controls, WBG semiconductor applications and 
MVDC power distribution systems.

Married to Alena, they have two adult children.  Senior 
member of IEEE, member of ASNE and the MRS. He and his 
wife are active in their church and singing.

Hoi-Jun Yoo 
Professor, School of Electrical Engineering
Korea Advanced Institute of Science and
Technology, Daejeon, Korea

Intelligence on Silicon: From DNN Accelerators
to Super-Intelligence AI-SoCs
ABSTRACT: Recently, Deep Neural Networks are changing not 
only the technology paradigm in electronics but also the 
society itself with Artificial Intelligence technologies.  In this 
presentation, firstly, the status of AI and DNN SoCs will be 
reviewed from the viewpoint of the mobile and embedded AIs, 
and the evolution of DNN Accelerators. Especially, mobile, 
embedded and IoT deep learning hardware, low power CNPU 
and reconfigurable DNPU which can accelerate both CNN 
(Convolutional Neural Network) and RNN (Recurrent Neural 
Network) will be introduced. Secondly, the super-intelligence, 
or the wisdom, which will be the next wave over the current AI 
revolution will be explained. The AI hardware for the 
super-intelligence will implement not only the inference but 
also learning on a chip. The personalization and autonomous 
adaptation to the environmental changes are possible with the 
on-chip learning capability. Even Deep reinforcement learning 
can be accelerated by a dedicated chip for the exciting 
applications such as object recognition and tracking 
applications are implemented with low-power and 
high-performance.

BIO: Professor Hoi-Jun Yoo is an IEEE fellow and ICT Chair 
professor of School of Electrical Engineering and the director 
of the System Design Innovation and Application Research 
Center (SDIA) at KAIST. Dr. Yoo received Order of Service Merit 
from Korean government in 2011 for his contribution to Korean 
memory industry, Scientist/Engineer of the month Award from 
Ministry of Education, Science and Technology of Korea in 
2010, Kyung-Am Scholar Award in 2014. He also received the 
Electronic Industrial Association of Korea Award for his 
contribution to DRAM technology in 1994, Hynix Development 
Award in 1995, the Korea Semiconductor Industry Association 
Award in 2002, and was a co-recipient of ASP-DAC Design 
Award in 2001, A-SSCC Outstanding Design Awards in 2005, 
2006, 2007, 2010, 2011, 2014, ISSCC/DAC Student Design 
Contest Awards in 2007, 2008, 2010, 2011, and ISSCC 
Demonstration Session Recognition in 2016, 2017, 2019 and 
Best paper Award of IEEE AI-CAS in 2019. He has served as a 
member of the executive committee of ISSCC, Symposium on 
VLSI, and A-SSCC. He also served as the IEEE SSCS 
Distinguished Lecturer ('10-'11) and the TPC chairs of ISSCC 
2015, ISWC 2010 and A-SSCC 2008. He is an IEEE Fellow.

2:00 p.m.
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Kenneth K. O
Professor of Electrical Engineering
and Director of TxACE
and Texas Instruments Distinguished Chair
The University of Texas at Dallas

TxACE Overview and Update

4:30 p.m.

BIO: Kenneth O received his S.B, S.M, and Ph.D. degrees in 
Electrical Engineering and Computer Science from the 
Massachusetts Institute of Technology, Cambridge, MA in 1984, 
1984, and 1989, respectively. From 1989 to 1994, Dr. O worked 
at Analog Devices Inc. developing sub-micron CMOS processes 
for mixed signal applications, and high speed bipolar and 
BiCMOS processes. He has been a professor at the University 
of Florida, Gainesville from 1994 to 2009. He is currently the 
Director of Texas Analog Center of Excellence and TI 
Distinguished University Chair Professor of Analog Circuits and 
Systems at the University of Texas at Dallas. His research 
group is developing circuits and components required to 
implement analog and digital systems operating at frequencies 
up to 40THz using silicon IC technologies. Dr. O is the Vice 
President and President-Elect of the IEEE Solid State Circuits 
Society. He has authored and co-authored ~270 journal and 
conference publications, as well as holding 13 patents. Dr. O 
has received the 2014 Semiconductor Research Association 
University Researcher Award. Prof. O is also an IEEE Fellow.

Takamaro Kikkawa
Professor
Hiroshima University

Detectability of Breast Tumor by a Hand-held
Impulse-Radar Detector: Performance
Evaluation and Pilot Clinical Study
ABSTRACT: A hand-held impulse-radar breast cancer detector 
is presented and the detectability of breast cancers is 
demonstrated in clinical tests at Hiroshima University 
Hospital. The functional core of the detector consists of 65-nm 
CMOS integrated circuits covering the ultrawideband spectrum 
to generate, transmit, and detect Gaussian monocycle pulses 
at an equivalent-time sampling rate of 100 GS/s, and a 
single-port eight-throw switching matrix for controlling a 
16-antenna array. The detector is designed to be placed on the 
breast of a patient in the supine position. Images of breast 
cancers are reconstructed by confocal imaging, consistent with 
those rendered by Magnetic Resonance Imaging, thereby 
demonstrating the feasibility of the hand-held impulse-radar 
detector for malignant breast tumors

BIO: Takamaro Kikkawa received the Ph.D. degree in 
Electronic System from Tokyo Institute of Technology, Tokyo, 
Japan. He was with NEC Corporation, Tokyo, Japan, where he 
conducted the research and development of interconnect 
technologies for logic ULSI and DRAM. He was a Visiting 
Scientist at MIT, Cambridge, MA, where he studied SOI devices. 
He joined Hiroshima University, Hiroshima, Japan, where he is 
currently a Professor at the Research Institute for Nanodevice 
and Bio Systems. He is an IEEE Life Fellow and Fellow of the 
Japan Society of Applied Physics.

3:45 p.m.
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300-GHz On-Chip Patch Antenna 
Performance Improvement Using Low-Cost Quad Flat 

No-Leads (QFN) Packaging 
 
 

H. Bakshi, P. Byreddy, K. K. O, A. Blanchard, M. Lee, E. Tuncer , W. Choi 
 

Email: hxb160030@utdallas.edu 
 
 

Abstract 1- The use of low-cost packaging materials for enhancing on-chip patch antenna 
performance at millimeter wave frequencies is presented in this poster. A method of 
engineering the Quad Flat No-Leads (QFN) packaging, placed above an on-chip patch 
antenna such that it improves the antenna’s radiation efficiency to about 60% (~20% higher 
than that of on-chip patch), peak gain by 1 dB and 10 dB |S11| impedance bandwidth by ~7 
GHz is discussed. The packaging layer is found to behave as a superstrate that increases the 
energy of fringing fields that are responsible for radiation thereby increasing the antenna 
efficiency and other metrics. The full wave electromagnetic simulation results showing this 
performance improvement are corroborated by measuring improved circuit performance of a 
300 GHz Complementary Metal Oxide Semiconductor (CMOS) signal generator with an on-
chip patch antenna fabricated in a 65-nm integrated circuit fabrication process. Placing 
the circuit in a QFN package increased the effective isotropic radiated power of the circuitry 
by ~6 dB. This is attributed to the improvement of antenna performance and impedance 
matching between the circuit and antenna. 
 



 

 

 
 
 
 
 

 
 
 
 
 

Machine Learning-Based Pre-Routing Timing 
Prediction with Reduced Pessimism 

 
 

E. Carvajal, N. Shukla, Y. Chen, J. Hu. 
 

Email: ecarvajal@tamu.edu 
 
 

Abstract 2- Optimizations at placement stage need to be guided by timing estimation prior to 
routing. To handle timing uncertainty due to the lack of routing information, people tend to 
make very pessimistic predictions such that performance specification can be ensured in the 
worst case. Such pessimism causes over-design that wastes chip resources or design effort. In 
this work, a machine learning-based pre-routing timing prediction approach is introduced. 
Experimental results show that it can reach accuracy near post-routing sign-off analysis. 
Compared to a commercial pre-routing timing estimation tool, it reduces false positive rate by 
about 2/3 in reporting timing violations. 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 

 
EMI-Regulated GaN Power Converter with Closed-

Loop Adaptive Miller Plateau Sensing 
 
 

Y. Chen, D. Brian Ma 
 

Email: Yingping.Chen@utdallas.edu 
 
 

Abstract 3- To optimize the classic design trade-off between EMI noise and power efficiency 
in GaN power drivers at 10MHz and beyond, a closed-loop adaptive Miller Plateau sensing 
(AMPS) technique is proposed. In order to mitigate long delays and low accuracy issues in 
conventional Miller Plateau (MP) sensing approaches, an emulated MP tracking (EMPT) 
technique is adopted to achieve instant MP start point sensing. An isolated negative voltage 
sensor is designed for the EMPT to avoid considerable leakage current and enhance reliability 
without increasing circuit complexity. A noise-isolated feedback link ensures the closed-loop 
regulation accuracy by blocking the switching noise between HV and LV operation domains. 
Fabricated in a 0.35μm BCD process, the design achieves EMI reduction of 19.23dBμV in 
Band B (<30MHz) and over 9dBμV in Band C/D (>30MHz). 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 

 
Generation of High Data Rate MSK Modulated 180-

GHz Signals 
 
 

S. Dong, I. Momson, Z. Chen, Z. Chen, Q. Zhong, W. Choi and Kenneth K. O 
 

Email: sxd121630@utdallas.edu 
 
 

Abstract 4- High data rate 180-GHz MSK modulated signals for dielectric waveguide 
communication with an output power of -3.5dBm are demonstrated using a signal generator 
fabricated in 65-nm CMOS. To accomplish this, techniques for controlling the relative phases 
of half-sine shaping signal and data, “Misaligned-to-Aligned” are proposed and 
demonstrated. Limited by the instrumentation for MSK signal analyses, the eyes of transmitted 
MSK signals have been verified for a data rate up to 10 Gbps. The spectra of transmitted 
signals for data rate up to 15 Gbps are also demonstrated. The MSK signal generator provides 
5X higher data rate among all the previously reported MSK transmitters at 3X higher carrier 
frequency. 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 

Orbital Angular Momentum Mode Purity Verification 
for Millimeter-wave Uniform Circular Antenna Arrays 

 
 

L. Fang, R. Henderson. 
 

Email: lxf140130@utdallas.edu 
 
 

Abstract 5- This poster introduces a general method to verify the purity of the orbital angular 
momentum (OAM) mode generated by uniform circular antenna arrays (UCAs). The method 
is based on the orthogonality property of different OAM modes, which multiplies the OAM-
UCA generated field by an ideal phase mask with the opposite OAM mode, and then integrates 
the product over the observation plane. Developed in MATLAB, the code’s result illustrates 
the percentage a specific OAM mode occupies in the plane. By combining this method with the 
OAM-UCA factor using cylindrical coordinates, we have developed a relationship between the 
OAM mode purity and antenna element number in the UCA. To our knowledge, this 
relationship is the first time reported. We also provide the optimal element number 
requirements for the UCAs to generate OAM modes 1 to 5 at 73 GHz with 95% purity in 
magnitude. This work shows the application potential in the OAM-UCA based wireless 
communication system, which can be utilized to optimize the transmitter and receiver design, 
and evaluate the system performance in advance. 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 

 
420-GHz signal generation in 65-nm CMOS 

 
 

S. Ghosh, Z. Chen, Z. Chen, K. K. O 
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Abstract 6- Amplification using transistors in any process is limited by ft and fmax due to the 
presence of parasitics in higher frequencies. As an alternative, parametric amplification is 
investigated to achieve amplification in CMOS technologies at frequencies above the fmax of 
transistors. Parametric Amplifiers require strong signal sources to perform amplification at 
the given frequencies. Implementation of a signal source operating at 420 GHz with an output 
power up to 0 dBm is being investigated in 65-nm CMOS for a 280-GHz parametric amplifier. 
Outputs of a signal generated from a 105-GHz oscillator is amplified and used to drive a 
frequency quadrupler to generate the 420-GHz signal. A 105-110 GHz Oscillator followed by 
transformer coupled PA consisting of three pseudo-differential neutralized stages in 65-nm 
CMOS process has been designed, simulated and taped-out.  
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 

Demonstration of 180-GHz Wireless Communication 
using CMOS MSK Transmitter and Receiver 
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Abstract 7- Demonstration of 180 GHz wireless communication over a broad GHz frequency 
range is important for Transmitter-Receiver MSK system use in very high frequency 
electronics. For TX-RX On-Chip measurement testing, wireless communication will vary from 
10 to 100 feet from TX to RX, so it is critical to have precise and optimal data collection of a 
high data rate communication system demonstration. Here we present the measurement setup 
for a demonstration of a 180 GHz CMOS MSK Transmitter to Receiver wireless 
communication system at high data rates. Transmitter to antenna communication was done 
using a bond wire from the output pad of the TX die terminated onto a dummy die with both 
being on the chip paddle of the PCB. Antenna to Receiver communication is identical to the 
transmitter setup. Precise data collection will be achieved by having the TX setup fixed, and 
the RX setup allocating a fine tuning mechanical system to accurately collect data in a 4-axis 
directional space. Communication will go through an aluminum reflector and sub reflector for 
targeted a signal path from the transmitter to receiver. Low return loss, low insertion loss, and 
accurate mechanical measurement system movement are identified. 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 

 
 

 

Probabilistic Estimation of Visual Attention using Facial 
Features from Data collected during Naturalistic Driving 

Conditions 
 

S. Jha, C. Busso 
 

Email: sumit.jha@utdallas.edu 
 
 

Abstract 8- Designing intelligent algorithms to study the behavior of drivers and detect when 
they are distracted can help design smart applications for Advanced Driver Assistance Systems 
(ADAS). Intelligent safety systems should monitor the situational awareness of the driver, 
providing valuable feedback by either taking control of the vehicle (in autonomous cars) or 
providing a warning to the driver. Towards this purpose, we focus on predicting the visual 
attention of the driver by studying their head and eye movement. To obtain continuous head 
pose of the driver in naturalistic settings, we have designed a helmet structure called FiCap 
with fiducial markers. This device provides ground truth data for continuous head movement 
without occluding the face by using one additional RGB camera placed behind the driver. We 
have experimented with various machine learning algorithms to predict the visual attention of 
the driver from the recorded head pose. The relation between gaze and head pose is one-to-
many due to eye movements. We formulate the problem with probabilistic models that predicts 
a distribution representing the driver’s visual attention from the head pose, instead of a single 
estimate of the gaze. We model a solution for this problem using a classification-based 
formulation. The gaze direction is discretized to obtain a probability for each interval in the 
horizontal and vertical angles of the driver’s gaze. Our novel formulation performs 
consecutive upsampling and 2D convolutions to create a heat map of the probability 
distribution of the gaze, starting from the position and orientation of the driver’s head. We 
also propose a model to predict the visual attention from the eye pair image using a 
convolutional neural network. This network consists of sequential max pooling followed by 
upsampling to obtain a probabilistic map of gaze region. These novel deep learning 
architectures provide competitive performance in describing visual attention with 
probabilistic models with arbitrary distributions. 
 



 

 

 
 
 
 
 
 

Fast and Accurate Step Function Simulator 
 
 

J. Li, R. Rohrer 
 

Email: jiahua@smu.edu 
 
 

Abstract 9- It is conjectured that transient step function stimulus maximum visibility for 
modeling, detecting and diagnosing analog/mixed-signal integrated circuit faults. Naturally, 
step function are consequences of circuit turn-on or off and bounding to digital dominated 
input series. Step function excitations are readily available with digital circuit test equipment. 
However, step functions are poorly handled by conventional circuit simulators. Such 
simulators substitute steep ramps to approximate step functions, climbing them excruciatingly 
slowly to approximate the impulse of current that inevitably flows around loops of capacitors. 
The first order of business is to solve the dc circuit simulation problem for the distributions of 
charge resulting from such impulse currents. This entails the solution [inversion] of the 
capacitance C-matrix. Such C-matrix inversion is entailed anyway for subsequent transient 
simulation. The overall result is the t=0+ set of initial capacitance voltages. Subsequently, 
adaptively controlled step size is applied, so that no information is overlooked, even for the 
smallest parasitic. For each iteration, the most energetic state variable is forced to enter 
quiescence and when all state variables become quiescent, the simulation ceases at steady  
state. In this poster, one stiff and two nonlinear circuits are simulated and its performance 
against conventional implicit integration approximation method is also discussed. 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 

 
 

A Deep Learning approach for precise gaze estimation 
in naturalistic driving environments 

 
 

M. Marzban, A. Saripalli, S. Jha, C. Busso, N. Al-Dhahir 
 

Email: mohamed.marzban@utdallas.edu 
 
 

Abstract 10- Precise gaze estimation in naturalistic driving environments  without occluding 
the feature space is considered a major research challenge. Our goal is to exploit data from 
different in-vehicle sensors to monitor and assess the visual attention of the driver, utilizing 
the temporal correlation of the collected data to produce probabilistic estimations for the 
driver’s elevation and azimuth angles. The proposed gaze detection algorithms can help in 
evaluating and analyzing driver distractions, and producing valuable information to alarm the 
driver in case of distraction. In addition, they can play a key role in deciding whether to hand 
control to a human operator in level 3 and 4 autonomous vehicles. We start by utilizing 
AprilTags to estimate the precise location of the driver’s gaze during driving. We then collect 
new continuous gaze data during parking that spans all possible in-vehicle azimuth and 
elevation gaze angles and augment it to driving gaze data. We detect the face and the eyes of 
the drivers to observe subtle gaze features and feed them to our developed deep learning 
architecture that outputs probabilistic estimation for each gaze angles. The probabilistic 
estimations over successive frames are combined through our temporal correlation model to 
output a more robust estimation of the driver’s gaze. We produce high-accuracy and high-
precision probabilistic elevation and azimuth angles estimations which demonstrates the 
generalization capabilities of our gaze estimation algorithm. 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 

 
Reliability Study of E-mode GaN HEMT Devices 

 
 

A. Mehta, S. Shichijo, M. Kim 
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Abstract 11- AlGaN/GaN layered GaN based HEMT devices have become a popular choice in 
high power and high voltage switching applications because of GaN’s inherent properties like 
wide band-gap, large density of charge carriers and high breakdown electric field. This study 
involves developing clarifying a failure mode and mechanism for an E-mode p-GaN gate 
HEMTs. The devices are tested for their Time Dependent Dielectric Breakdown (TDDB) 
lifetime at gate voltages near gate breakdown. Devices were also stressed at 100 °C at different 
gate voltages. Failed devices were wet etched to expose device area structure and inspected 
under Scanning Electron Microscope to identify failed areas/failure. Focused Ion Beam 
milling is used to prepare TEM samples out of selected area and are observed under Scanning 
Transmission Electron Microscopy. It was found that devices stressed at high temperature 100 
C, 7.5 VGate showed more consistent lifetime as compared to the devices stressed at 25 °C, 
7.5 VGate and 100 °C, 8 Vgate. The reason for this is supposed to be better stability of the 
devices at high temperature and less oscillations. Furthermore, it was found that hysteresis in 
the devices diminished with stressing, as if a percolation path developed with stressing which 
aided charge transport rather than trapping.  
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 

 
Efficient Adjoint Analysis of IC Interconnect Effects on 

Timing 
 

N. Mirzaie, R. Rohrer 
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Abstract 12- With finer feature sizes, integrated circuit interconnect parasitics are 
increasingly problematic. Of course there are commercially available tools such as Quantus 
by cadence, Calibre by mentor graphics, and StarRC by Synopsys that analyze such effects and 
include them, e.g., in timing analysis. Such tools typically employ some variant of AWE , that 
produce a dominant pole associated with each path. AWE is reasonably efficient, but it isn’t 
always accurate. Employing AWE to produce multiple poles to improve accuracy can lead to 
the production of poles in the right half of the s-plane; clearly inaccurate with instability. 
Academic efforts have improved greatly on AWE. However, their implementations would lead 
to computational inefficiencies too great to be commercially tolerated. We have shown an 
alternative approach to the computation of parasitic interconnect to be both efficient and 
accurate. Employing Adjoint Sensitivity. For the circuit configuration of Figure 1 (a), the exact 
first order signal droop is given in the Equation. 
We propose to extend the above efficient and accurate analysis to rlgc interconnect as well as 
interline capacitive and inductive coupling. We propose further to share the resulting 
algorithms with Electronic Design Automation and Semiconductor companies so that they 
easily may be incorporated into extraction and timing analysis tools. A further application of 
this approach would be to Radio Frequency parasitic assessment that can be used in a real 
time design aid. 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 

Wafer-Level Adaptive Vmin Calibration Seed 
Forecasting using Inter-Vmin Correlation 

 
 

D. Neethirajan, C. Xanthopoulos, S. Boddikurapati, A. Nahar, Y. Makris 
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Abstract 13- High-performance mobile devices have limited power sources and hence, 
functioning at low power levels is an important constraint for their success. Process variation 
causes such critical specification parameters of high-performance devices to deviate from their 
ideal performance. Hence it is necessary to use post-silicon calibration to identify the minimum 
operating voltage (Vmin) for a device. The device under study has the capability to operate at 
four different speeds. Hence, the device has four different Vmin values that have a linear 
relationship to the speeds associated with it. Recent studies have shown that the current Vmin 
search can be improved by modeling the starting point of the search as a function of the e-test 
signatures per wafer. In this paper, we expand on the Vmin search calibration seed forecasting 
by taking advantage of the relationship between the different operating voltages for the Device 
Under Test (DUT). The proposed method predicts the starting voltage of the search and the 
highest possible voltage level as a function of the other operating voltages associated with the 
device. The effectiveness of the proposed methodology is demonstrated on an industrial dataset 
provided by Texas Instruments. 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 

 
 

An Automatic Low-cost Far-InfraRed (FIR) Imaging 
Setup 

 
 

B. Pouya, K. K. O 
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Abstract 14- Terahertz imaging has recently gained interest since this non-ionizing imaging 
could be used in applications such as construction and material inspection, medicine, and so 
forth. However, the biggest challenge in front of designing an FIR electronic detector is a 
reliable test and measurement setup critical to evaluating its applicability and performance. 
To address this, a broadband blockbody light source along with a broadband pyroelectric 
detector and other optical parts are being used to build a low-cost controllable FIR imaging 
setup. The other drawback of an imaging system is how to perform an image of an object or 
incident beam. To overcome this challenge, a 3-axis translation stage is combined with a 
Labview-based program to automatically move the detector or object step by step, read the 
output directly from the Lock-in Amplifier using an interface, put the pixels together, and 
perform the final image. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 

 
A Practical On-board SiC MOSFET Condition 

Monitoring Technique for Aging Detection 
 
 

S. Pu, F. Yang, B. Vankayalapati, Bilal Akin 
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Abstract 15- In this study, an in-situ SiC MOSFET degradation monitoring method using 
readily available converter sensors is presented. The drain-source resistance in both 
saturation and ohmic regions are employed as aging precursors which indicate device and 
package level degradations. The presented findings in this paper are essential for low-cost and 
practical early warning systems in power electronics applications. To verify the effectiveness 
of the proposed method, a number of power-cycling tests are conducted to analyze aging 
process and fatigue mechanism. Device static parameters are measured throughout 
accelerated aging tests and the physical causes behind them are discussed in detail. It is shown 
that the drain-source resistances calculated using drain current at different positive gate 
biases can be used to report die-related degradation. Similarly, the device on-state resistance 
can be used to detect package related degradation. In order to find out optimal variables such 
as applied gate bias, pulse duration etc. a comprehensive single pulse test is conducted and 
the results are reported. Finally, the proposed degradation monitoring method is 
experimentally validated in the context of a three-phase inverter considering different sensor 
configurations and load types. 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 

 
 

VIPER: A Versatile and Intuitive Pattern GenERator 
for Early Design Space Exploration 

 
 

G. Rajavendra Reddy, M. Bidmeshki and Y. Makris 
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Abstract 16- Contemporary technology nodes exhibit high defectivity due to complex 
interactions between the process and certain layout topologies/patterns. Foundries identify 
such patterns during diagnosis, Scanning Electron Microscope (SEM) inspections, Failure 
Analysis (FA), etc., and create a database to restrict their presence in future designs. However, 
such a database can be generated only after fabricating a few products, hence making this 
process reactive. Ideally, foundries would prefer to have a proactive approach, where such 
sensitive patterns are available up-front during technology development. Thereby, they can 
build accurate Hotspot Detection models and offer a robust Product Design Kit (PDK) to even 
the earliest of customers, either by ensuring that the process is immune to such patterns or by 
including them in the Design For Manufacturability Guidelines (DFMGs). To enable this, 
Early Design Space Exploration (EDSE) can be performed, wherein an Electronic Design 
Automation (EDA) tool generates synthetic layout patterns. In this work, we introduce VIPER, 
a novel, controlled random walk-based pattern generation method, which not only generates 
realistic and Design Rule-clean layout patterns, but which also offers versatility so that the 
generated patterns can be intuitively customized to specific needs. To ensure that the generated 
patterns are representative of real designs, we data mine designs in previous technology nodes 
and we learn some of their typical characteristics. Effectiveness of the proposed method is 
contrasted against the state-of-the-art, commercially available EDA tool. 
 
 
 
 
 
 
 



 

 

 
 
 

 
 
 

3D IC Thermal Management Based on TSV Placement 
Optimization and Novel Materials 
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Abstract 17- Three dimensional (3D) integrated circuits (ICs) are based on through-silicon-
vias (TSVs) to realize signal communication between stacked dies. In this poster, 3D 
electromagnetic field solver and heat transfer simulator are employed to analyze and model 
the electrical and thermal performance of TSVs with different dimensions, configurations, and 
materials. For signal-ground (S-G) TSV pair or coaxial TSV, increasing the pitch size or 
dielectric medium radius reduces the signal loss but also increases the peak temperature. A 
cost function is defined to find the optimal TSV design considering the trade-off in thermal and 
electrical performance. We also investigate the impact of materials on the performance of 
coaxial TSV. The peak temperature can be reduced by increasing the thermal conductivity of 
dielectric medium or via. The insertion loss can be reduced by increasing the electrical 
conductivity of via or reducing the dielectric constant of dielectric medium. Novel materials 
like BAs or carbon nanotubes (CNTs) with intrinsically high thermal conductivity or electrical 
conductivity can be used to improve the TSV performance. BAs and CNTs have similar 
coefficients of thermal expansion compared to that of Si, which also have the potential to 
reduce thermal stress and keep-out-zone. 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 

 
Analog Circuit Time Domain Sensitivity Application to 

Fault Detection 
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Abstract 18- From Tellegen’s Theorem it follows that to first order at any time changes in 
element values are reflected via their individual powers to changes in the overall power 
delivered to a circuit. That can be exploited in terms of the transient power (current) response 
to voltage step functions. Step functions are chosen because they maximally stress circuits and 
are easily reproduced in testing. From a single step function simulation over which all element 
powers are observed the first order variations are used to establish a manifold of acceptable 
power behavior. Short- and open-circuit faults are special cases that are handled in terms of 
[v(t)]2 and [i(t)]2, respectively. Peak powers establish unacceptable element value variations: 
faults. For diagnosis, different faults may manifest dynamically at different times. On that basis 
a fault table may be built. We have performed experiments by taking pure shorts and pure 
opens into consideration in our fault model for this paper. We are also considering process 
variation in design parameters to reflect as acceptable changes in power measurement. 
Resolution in looking at all minor changes in power might be a limitation which should be 
addressed. We show the advantage of this approach in reducing design and testing time to by 
reducing the number of simulations required. We have experimented with a few simple analog 
mixed signal circuits and the results for detecting faults in them are documented. We are 
considering a minimum number of observation points to look for all of the faults. So far, the 
only excitation we provide to the circuit is a single step voltage signal to the supply pin. 
 
 
 
 
 
 
 



 

 

 
 
 
 

 
 

Micro-Power Analog-to-Digital Data Converters for 
Sensor Interface 

 
 

L. Shi, G. C. Temes 
 

Email: shilu@oregonstate.edu 
 
 

Abstract 19- Analog-to-digital converters (ADCs) are widely used in many electronic devices. 
For bio-sensor devices, the ADC requires high accuracy and low power. A novel medium-high 
resolution and low power ADC is proposed. 
First, a 1st-order active noise-shaping successive-approximation-register (SAR) ADC is 
presented. it uses two equal-valued capacitors as a digital-to-analog converter (DAC). Thus, 
the capacitance spread in the DAC is 1, much smaller than in a conventional binary-weighted 
capacitor array, and hence the mismatch error can be greatly reduced. The circuit provides 
first-order noise shaping, which can improve the ADC’s linearity. Due to the two-capacitor 
DAC, the specifications of the reference and the reference buffer are relaxed. The ADC was 
fabricated in a 0.18 um CMOS technology.  
In addition, an improved version is presented. In this ADC, correlated double sample (CDS) 
is used to reduce the DC offset and 1/f noise from the OTA. Furthermore, correlated level 
shifting (CLS) helps to reduce effects of the finite gain of the OTA. With these two techniques, 
the design requirements of the OTA, which is used as an integrator, are relaxed. Also, a digital 
calibration scheme is proposed to reduce the effect of parasitic and mismatch effects of the 
DAC. 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 

 
Real-Time Deep Learning Gesture Classification 

Models on mmWave Radar 
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Abstract 20- Of many applications of the mmWave radar technology, image and pattern 
recognition serve an important role that leverages the capabilities of the radar imaging 
platform. Among these capabilities, precise depth information and non-line-of-sight scanning 
poise mmWave radar imaging as a promising solution for low-light, obstructed view, and other 
non-ideal sensing scenarios. Our objective is to employ Texas Instrument's mmWave radar to 
recognize various static and dynamic hand gestures and provide a real-time platform for 
gesture recognition.  Towards this end, static and dynamic gesture datasets are collected 
leveraging numerous spatial degrees of freedom and variations to create a statistically diverse 
and comprehensive dataset. After simple range processing, azimuth angle and doppler velocity 
extraction algorithms are used to enhance the feature space of the data before they are sent to 
deep learning networks for feature extraction and classification. Subsequently, the data are 
used to train deep learning convolutional neural network classifiers for gesture recognition. 
Such deep learning models are extremely adept at analyzing large data spaces and identifying 
correlation among various features of images which can be exploited to achieve gesture 
identification. Additionally, datasets are artificially enriched using kernel density estimation 
techniques to improve the classification model. These techniques prove effective in feature 
enhancement, data pool enrichment, and image preprocessing of the collected static and 
dynamic gesture datasets yielding promising classification accuracies. Using a MATLAB-
based gesture interface, a real-time platform is deployed for on-the-fly gesture recognition. 
The efficacy of this model demonstrates the promising role of radar imaging in high-accuracy 
image, pattern, and motion recognition systems. 
 
 
 



 

 

 
 
 
 
 
 

 
Low Power Mixed-Signal Systems for Edge 

Applications 
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Abstract 21- The onset of the fourth industrial revolution (4IR) has generated demand for 
technologies at the Edge such as artificial intelligence (AI), and internet-of-things (IoT). 
CMOS scaling has rendered conventional analog signal processing in-efficient at advanced 
technology nodes due to reduction of transistor intrinsic gain coupled with decreasing supply 
voltages thereby reducing the overall efficiency of mixed-signal systems at the Edge. Hence, 
there is a need for novel mixed-signal system architecture which can meet the stringent price, 
performance and area (PPA) requirements of Edge devices.  
We propose highly digital time-assisted data converter architectures which leverage the 
benefits of CMOS scaling thus providing an efficient interface between the analog and digital 
realms thereby improving the energy efficiency of existing IoT systems. We present purely 
continuous-time band-pass sigma-delta (CTBPSD) ADC and a second-order VCO-based 
sigma-delta ADC. The CTBPSD ADC achieves 24x lower power than existing CTBPSD ADCs 
with similar SNDR and 1.5x improvement in energy efficiency over the current state-of-the-art 
CTBPSD ADCs. The CT VCO-based ADC achieves an 8.6fJ/c-step walden FoM which is the 
lowest among continuous-time sigma-delta ADCs reported till date. 
We also present an artificial neural network (ANN) and recurrent neural network (RNN) for 
analog-AI applications. The ANN achieves 82% accuracy when classifying images in the 
MNIST dataset while consuming 5x lower energy in comparison to state-of-the-art analog 
ANNs and 78x lower energy in comparison to digital counterparts. The RNN combines time-
multiplexing with reservoir computing and classifies patients with normal or arrhythmic heart 
beat achieving a 85% classification accuracy. 
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Abstract 22- Inline data is a set of metrology information collected during the Integrated 
Circuit (IC) fabrication process. Data collection for several parameters from every chip in 
every wafer is a tedious task. Therefore, in contemporary manufacturing processes, inline data 
is collected from only a few sites per wafer. As a result, more than 80% of the data could be 
missing. Using such sparse-datasets to train Machine Learning (ML) models may not provide 
great results. Therefore, it is essential to have a complete dataset (without missing data) to 
ensure effective learning by ML entities. To this end, we explored several time series modeling 
methods such as Cubic Spline, LOWESS (LOcally Weighted Smoothening Scatterplot) and 
LOESS (LOcally Estimated Smoothening Scatterplot) to predict the missing data. We analyzed 
the results from these methods, their advantages and drawbacks, and finally chose an optimum 
method which provides a dataset close to the ground-truth. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



 

 

 
 

 
 
 
 

Excitations for a Wideband Wireline Communication 
Link 
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Abstract 23- This poster is a part of research in excitation of a wideband wireline 
communication link. This communication link involves cross polarized dual band dipoles 
exciting a quadrature ridge waveguide which in turn excite a dielectric waveguide.  This poster 
is divided in four parts. Part A – introduction to the wireline communication link. Part B - 
modelling of dielectric waveguide in ANSYS HFSS and its results. For properly modelling a 
dielectric waveguide, wave port sizing, and a method to achieve natural port excitation need 
to be understood and implemented. Part C – modelling of differential feed lines using HFSS 
and AWR MWO to achieve a match between balun and on-chip dual band dipole antenna. 
Differential transmission lines originating from the balun feeds the antennas. Thus, these can 
be utilized as a matching element. Part D - results of integration of antenna and waveguide 
assembly achieved so far. 
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Using mm-Wave Radars 

 
 

B.R.Upadhyay, A.B.Baral, and M.Torlak 
 

Email: bru170000@utdallas.edu 
 
 

Abstract 24- Research for non-contact vital signs detection using radars spans various radar 
sensor technologies including doppler, frequency modulated continuous wave (FMCW) as well 
as stepped frequency continuous wave (SFCW) sensors. Current availability and proliferation 
of such low cost and easily integrable radar sensors, operating in the mm-wave region, give it 
a higher resolution that makes detection of cardio-pulmonary signals highly promising. 
However, there are various problems that come with detecting heart rate signals, especially 
given that it is dominated by the much stronger respiration signal. The harmonics of the 
respiration signal, the intermodulation and cross product terms all cause to result in erroneous 
detection of heart rate signals. Echos from human subjects are complicated and hence 
traditional spectral cleaning algorithms don’t always give accurate estimation results. Here 
we attempt to spatially scan a human subject using Tx as well as Rx beamforming to figure out 
a more viable estimation technique for heart rate detection. The Doppler spectrum is 
calculated for all scan instances and spectral results that meet a thresholding criteria are used 
for the detection of Heart Rate. Using the peak to average power ratio criterion in heart rate 
spectra helped see an improvement in detection results and algorithmically avoid spectrally 
noisy measurements. 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 

An Improved Condition Monitoring Method for SiC 
Power MOSFETs 
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Abstract 25- Silicon carbide (SiC) power devices have been drawing enormous attention for 
various power electronics applications at a wide range of operating temperatures. It is 
important to study the reliability of these relatively nascent devices. This study proposes a new 
condition monitoring method for SiC MOSFETs which deploys reverse body diode voltage 
drop at different gate bias levels. The SiC MOSFETs used in this study are aged through 
accelerated aging method and the corresponding changes in electrical parameters are 
periodically measured in order to assess their correlation with state of the device health. It has 
been revealed that the most popular precursor parameter, On state resistance, reveals the 
combination of gate oxide and package related degradation while threshold voltage mainly 
depicts gate oxide related issues. Unlike these two parameters, the body diode voltage drop is 
found to be independently indicating state of device health both for package and gate oxide. 
This is caused by a unique secondary conduction mode of SiC MOSFETs in third quadrant 
operation which is illustrated with a proposed body diode transfer characterization curve. In 
order to have detailed condition information of the device with a simple circuit, monitoring 
the reverse body diode voltage drop at 0V and -5V gate bias is proposed. The proposed 
condition monitoring method is implemented on a gate drive circuit and experimental results 
are given for two artificially degraded devices. The experimental results confirm that the 
proposed method can independently monitor both the gate oxide and packaging degradations 
accurately by monitoring a single precursor parameter. The proposed method can be 
integrated into gate driver or converter itself to monitor SiC devices. 
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Power Wireless Sensor Applications 
 
 

K. Wei, D. Brian Ma 
 

Email: Kang.Wei@utdallas.edu 
 

Abstract 26- This project is to deliver an efficient and compact switched-capacitor (SC) 
voltage regulator for ultra-low-power wireless sensors to adapt to wide input range, high-
speed operation and high efficiency. A simple unit SC cell with all-NMOS implementation is 
presented to increase the number of the achieveable conversion ratios as well as retain low 
complexity. By implementing three unit cells, 5 step-down and 4 step-up conversion ratios are 
achieved to handle the input voltage varying from 0.5V to 5.5V. Moreover, to achieve fast 
wake-up/shut-down operation, the designed SC voltage regulator employs hysteretic control 
scheme to improve load transient response and minimize output voltage variations. Auto reset 
operation eliminates any need of the external clock in the proposed hysteretic controller. Load-
dependent biasing technique is utilized in this project to adaptively adjust the static current 
and enhance efficiency at light load. 2-phase interleaving scheme is implemented to reduce 
output switching noise. With the input voltage range from 0.5V to 5.5V, the output voltage 
varies from 0.9V to 3.3V for the maximum load current of 10mA. The simulated peak efficiency 
is above 80%. 
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Abstract 27- Avalanche ruggedness is an essential feature to assure robust power converter 
operations. In this post, the performance degradation of the power MOSFET under the OFF-
state avalanche test is investigated in detail. For this purpose, a high resolution and cost-
effective nano-second Current Pulse Generator (CPG) is designed for device avalanche 
capability test. Using high resolution PWM function of a digital signal processor (DSP), a 
high resolution current pulse can be generated in the order of 100 picoseconds. Using the 
same setup, the magnitude and duration of the current pulse width can be adjusted precisely. 
From the experimental results, a significant drop in the threshold voltage is observed after 
these tests, which leads to a noticeable shift of transfer and output characteristics. In addition, 
a large increase in drain leakage current and a gradual increase in on-state resistance were 
observed over the aging cycles. The electrical parameter shifts indicate a possible gate 
degradation after the device aging. 
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Abstract 28- The automotive electronics has placed growing demand on the reliability and 
performance of silicon-based power converters. GaN FET is a promising technology 
alternative for next generation thanks to its higher electron mobility. However, the lack of 
GaN-compatible high-speed, efficient and reliable gate driver has been a major impediment. 
In the gate driver the level shifter is needed to transfer driving signals between low and high 
voltage domains. In level shifter the high voltage devices are used to isolate the two voltage 
domains. But the parasitic capacitors between substrate and high voltage devices are highly 
sensitive dv/dt of switching node voltage VSW. There will be false trigger of level shifter 
inducing failure of power converter. In addition, the simple high diving current of GaN FET 
reduces the gate driving signal rising time. But due to the parasitic inductors and resistors at 
the source and drain of GaN FET, simple drastic di/dt and dv/dt transitions increase high 
switching node voltage and current spikes. It will induce VDS breakdown of GaN FET. In 
order to reduce the voltage ringing spikes, previous research uses the damping resistors at the 
gate of GaN FET to slow down gate driving current. But it will extend switching node transition 
period and increase switching loss which is harmful for efficiency. The high-reliable and high-
speed level shifters with damping resistors are designed to realize short propagation delay and 
immune high dv/dt VSW transition. The adaptive tri-slope gate driver is designed to modulate 
driving current in the three driving phases. It can reduce both voltage and current ringing 
spikes and gate rising time for high reliability and efficiency. 
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Abstract 29- The emerging technologies for automobiles and communications have pushed the 
power density of power converters to an unprecedented level. Silicon-Carbide (SiC) and 
Gallium-Nitride (GaN) devices are attractive alternatives to replace silicon power devices 
because of their higher switching power performance and smaller figure of merit (Qg×RON) 
for the same breakdown voltage. However, the design of the gate drivers for these high-
performance devices requires a tradeoff between electromagnetic interferences (EMI) and 
power efficiency. For switching converters, Gaussian switching is theoretically proven as an 
ideal switching method capable of eliminating the EMI components in the high- frequency 
domain meanwhile maximizing the power efficiency by reducing the I-V overlapping of the 
power devices. We propose implementing the first Gaussian switch driver on chip to realize a 
precisely Gaussian trajectory tracking assisted with a high-speed ADC monitoring the 
voltages at the switching node.  Combined with jitter compression techniques which will 
greatly improve the EMI performance over the low-frequency domain, the proposed approach 
provides a full-band solution to reduce EMI levels across the entire frequency domain. A 
10MHz 4V to 40V VIN, GaN-based buck converter with reconfigurable EMI reduction 
technologies is demonstrated. Gaussian switching is realized at the switching node. In 
combination of the frequency dithering scheme, the measured EMI noise reductions are 29.5dB 
and 29.9dB at 10MHz and 100MHz respectively. Above 250MHz, the measured EMI noise 
level is -65dBm (41.99dBμV) approaching background noise level. The maximum power 
efficiency is 85.2% which is comparable with conventional gate driving schemes. 
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Abstract 30- The long-term device and package degradations in SiC MOSFETs can affect the 
power converter’s performance. In this study, the aging’s effect on the device’s conduction 
and switching loss is evaluated experimentally. A DC power cycling test is implemented to age 
the commercial SiC MOSFETs. From the experimental results, the conduction loss is observed 
to increase by ~9.7%. Both the gate trap induced threshold voltage shift and package 
degradation contribute to the on-resistance increase. In terms of the switching loss, the turn-
on loss also increases after aging, and the increment depends on the operating conditions. 
Specifically, at high current level and low gate resistance, the turn-on loss increase is more 
significant. In the experimental result with 0 Ω gate resistance, more than 36% turn-on loss 
increase is observed at 600 V/ 20 A. From the switching transient waveforms, the turn-on loss 
variation mainly occurs during the turn-on current rise period and is caused by the package 
degradation. During the voltage falling period, a slight turn-on loss increase is observed 
because of the positive V_th shift. In contrast, the turn-off loss variation after aging is not 
significant. 
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Abstract 31- Implementing densely placed transceivers over large radar apertures is a 
challenging effort in high-resolution near-field millimeter-wave (mmWave) imaging systems. 
A well-known approach to mitigate this challenge is the realization of multistatic sampling 
using multiple-input-multiple-output (MIMO) array topologies. While the fast data acquisition 
is an ultimate goal for real-time applications, higher hardware complexity of integrating a 
tremendous number of transceiver antennas makes fully electronic sampling more 
complicated. As a result, using a hybrid concept based on the combination of synthetic 
aperture radar (SAR) technique and MIMO array leads to a cost-effective and scalable 
solution with high-resolution capability for a variety of practical applications. On the other 
hand, employing computationally efficient image reconstruction algorithms remains a 
challenge for MIMO-SAR configurations, especially in near-field scenarios. In this poster, we 
design and implement a three-dimensional (3-D) holographic MIMO-SAR imaging system 
utilizing commercially available system-on-chip MIMO mmWave sensors and a custom-
designed two-axis automatic rail system. We propose a computationally efficient 3-D image 
reconstruction algorithm for MIMO-SAR configuration based on the expansion of 
conventional Fourier based monostatic SAR imaging. Most importantly, we present various 
real 3-D holographic imaging results to demonstrate the performance of the system in different 
real-world scenarios. 
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Abstract 32- Uncertainty analysis quantifies the degree of certainty in a measurement, and a 
measurement is never fully described without its uncertainty. While uncertainty analysis of 
simple physical measurements is trivial, comprehensive uncertainty analysis can be time 
consuming and have diminishing returns on accuracy, especially when the measurement setup 
is complex, and the uncertainties must be propagated to other physical quantities. It is, 
however, possible to conduct an uncertainty analysis of extracted loaded airline 
characteristics without too much hassle. A method to conduct uncertainty analysis and 
propagate the uncertainty is presented. The VNA used in the measurement’s manufacturer, 
Keysight, has uncertainty data that can be assigned to each S-parameter at each frequency of 
the measurement. The actual extraction of the dielectric constant and the loss tangent as well 
as their uncertainty is done using MATLAB with METAS Uncertainty Library to propagate the 
uncertainty. The method described can be easily changed to fit other measurement setups and 
presents a more accurate depiction of uncertainty than the uncertainty analysis used commonly 
in the literature, while also stopping short of more comprehensive and time-consuming 
uncertainty analysis. 
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Abstract 33- Neuromorphic computing promises exceptional capabilities for artificial 
intelligence through highly-efficient circuit structures mimicking the structure and 
functionality of the human brain. Many recent works have investigated neural networks with 
memristive synapses, but excessive precision is required to exploit their multi-state analog 
nature for large-scale online learning and recognition. To realize the analog behavior 
required for neuromorphic computing with bistable devices that are tolerant to variation, we 
therefore propose the design and demonstration of a neural network system that leverages the 
stochastic switching of spin-transfer torque-magnetoresistive random-access memory (STT-
MRAM) devices to perform analog on-chip online learning and recognition.  
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Abstract 34- A 426-GHz imaging pixel integrating a transmitter and a coherent receiver using 
three oscillators for triple-pushing within an area of 380×470 μm2 is demonstrated. The 
radiated TX power is −17.9 dBm and the sensitivity is −89.6 dBm for a 1-kHz noise bandwidth. 
The sensitivity is the lowest among imaging pixels operating above 0.3 THz. The pixel 
consumes 52-mW from a 1.3-V VDD. The pixel can be used with a reflector with 47-dB gain 
to form a camera-like reflection mode image for an object 5 m away. 
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Abstract 35- The accuracy of material properties in the microwave regime is crucial for 
circuit, packaging and system design. A key requirement is to have reliable dielectric constant 
and loss tangent values over a wideband at high frequency. Many substrate manufacturers 
have provided accurate results typically using resonant methods up to 10 GHz. Having correct 
material properties across frequency can provide designers with the proper tools to achieve 
single iteration success in the design cycle. This poster presents the recent results of extracting 
material properties of packaging substrates from 100 MHz to 110 GHz using a coaxial 
transmission line and a rectangular waveguide. The extraction method is wideband and 
reference-plane-invariant (RPI) which combines Nicolson-Ross-Weir (NRW) and Baker-
Jarvis methods. The dielectric characterization of RT/duroid® 5880 is shown from 100 MHz 
to 110 GHz and the coaxial airline results show that this method is not reliable for substrates 
less than 0.25λ. Hence, we have introduced a stacked measurement method to increase the 
total length of the material under test (MUT) for better accuracy. 
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Abstract 36- Head pose estimation has been a key task in computer vision as applications like 
visual attention modelling often requires accurate head pose estimation. It is a challenging 
task in automotive applications as occlusions, extreme head poses and sudden light changes 
pose difficulty to a robust head pose estimation algorithm. In this work, we attempt to address 
these challenges by proposing a novel point-cloud based approach to estimate driver head 
pose from depth camera data. We collect on-the-road naturalistic driving data with GoPro 
and Pico Flexx depth cameras. Accurate head rotation angles and translations labels are 
obtained with Fi-Cap, a helmet wore at the back of the head with multiple fiducial markers. 
We train a convolutional neural network (CNN) based regression model to estimate the head 
pose of the drivers. To demonstrate the effectiveness of our algorithm, we compare our results 
with the state-of-the-art automatic head pose estimation software OpenFace 2.0. Our proposed 
algorithm demonstrates superior performance and robustness across all angle ranges. 




