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FROM ENGINEERING STUDENTS T0 ENGINEERS AND MORE
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OUTLINE

a0 My background
O Technology big picture — where are we?
O University life as an undergraduate: Professor — Graduate students — Undergraduate students

O University life as a graduate: Professor — Industry — University — Students

@

thong@emlab.illinois.edu



BACKGROUND

O Advanced program (Chwong trinh tién tién), Intake 2008.

O Major: Power System

O B.S.Thesis: “Stability of the distribution network with wind DGs” — Advisor: Asc. Prof. Phan
Thi Thanh Binh. (Spring 2013)
O Teaching Assistant:
» PHYS212 — Electromagnetics Physics (Asc. Prof. Nguyén Hiru Phuc)
» ECEZ210 - Analog signal processing (Prof. Timothy Trick, Juan Alvarez)
» ECE350 — Lines, fields and waves II (Prof. Jose Schutt-Aine)
» ECE342 — Electronics circuit (Prof. Jose Schutt-Aine)
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WHAT 1 AM DOING

O MS/PhD student at UIUC. Advisor: Professor Jose Schutt-Aine

O RF/microwave system, Fast simulation algorithm, :
Electromagnet1cs/ Circuit solvers, Multi-physics solvers.
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WHAT 1 AM DOING

O I’'m currently in charge of the High-speed measurement lab (research lab), RF/microwave
communication lab (instructional lab).

O I’'m currently a core member of CAEML - Center for Advanced Electronics through
Machine Learning — an NFS/Industry co-sponsored research center.

@ Center for Advanced Electronics
& through Machine Learning (CAEML)
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UIUC FACILITIES — GRAINGER ENGR. LIBRARY
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UIUC FACILITIES — ECE BUILDING
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ECEB Lobby
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UIUC FACILITIES — HIGH-SPEED CIRCUIT LAB
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LEVERAGE FROM MY UNDERGRAD YEARS

O My undergrad years with Advanced Program:
» Enhance my English skills

ale n. patt
sanjay j. patel

introduction fo
= Listening, speaking, reading. COMpUHIG s{stems

from bits & gates fo C & beyond

= Get used to learning in English

» Knowledge
= Strong foundation due to learning from classical textbooks.

= Approaching the problems with critical thinking.
= Look at a concept from a different perspective.
» Tools
= Matlab (Numerical method)
= SPICE (Electronics circuit)
= PowerWorld (Power System analysis)

International Student Edition =
e [—
e ELECTRONICS

PHILIP T. KREIN

= etc.

thong@emlab.illinois.edu



THE JOURNEY TO WHERE I AM NOW

O Strong foundation knowledge (how? Later!!)

O Opportunity to be a TA, specifically, for ECE342 — Electronics circuit

0 Had been turned down
> by asking wrong persons (retired Professors, lecturers: no funding)
> by asking right persons but wrong timing (no available funding, no available project at then)

O Meeting with my advisor is a combination of

» Good timing:
= My advisor was in need of PhD students.
= My advisor has a project no one had picked up for 5 years.

» Capability:
= Strong engineering math: Linear algebra, Differential equation, Signal processing, Control system theory.
= Strong foundation: Electronics circuit, Electromagnetics.
= Independent work

@
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THE JOURNEY TO WHERE I AM NOW

d “Research’ team with classmates
» We had 5 members, sharing the bill to fund ourselves.

> We work on simple projects we think of.

» What we learnt:
= How to collaborate with the irresponsible (LOL). How to allocate work load efficiently.
= How to manage limited resources (workspace, funding, instruments etc.)
= Technical knowledge:
— Fabricate a (simple) PCB from scratch.
- Sensor and automation circuit.

- Proficient use of VOM, handheld oscilloscope.
» The other 4, now (2016): 1 doing PhD in Ireland, 1 finished Master in France, 2 with the industry

1)
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THE JOURNEY TO WHERE I AM NOW

O How I have been learning:
» Classes, lab, TA.

> Online courses: MIT, Stanford, NPTEL, etc. (now we

have even many more).

> Materials from courses with similar syllabus

, ECE144 - Electromagnetic Fields and Waves

. ECE 201B - Electromagnetic Theory II

, ECE 201C - Antenna Theory

, ECE 3313 Electromagnetics

. ECE 3323 Electromagnetics I

J ECE 4990 - Antennas

, ECE6310 - Advanced Electromagnetics

. ECE6323-4323 Electromagnetic Compatibility
. ECE303 Electromagnetic Fields and Waves

, ECE3317 - uh.edu

. EE141 - Electromagnetic Field Theory

. EE340 Electromagnetic Theory

J EET10 - Advanced EM Theory - HFSS Projects
. EE729 - Antenna Theory

. EE-5425 - Advanced Electromagnetic

. EECS 210 - Applied Electromagnetic Theory

. EEE3055F - Electromagnetic Field Theory

. Electrodynamics

| Electromagnetic Energy - From Motors to Lasers
. Electromagnetic Engineering

, ELEG 648

 EM notes

. EM-IEE473 Course

. ETENO5 Electromagr

. 3F2 - Systerns and Control
4F2 - Monlinear systems and control

. 416 Control System Design

| misc

TR e . 505 Control Theory I - Spring 2007
: - Eleetricity | 546 Control Theory 1
ABLVELZE lectiodvnia . 520454 Control Systems Design
y PHY217

. 813 - Robust Control Systemns - 2007

+ Physics 232 Physics ¢ || cpE 345 - Model Reduction

. Dynamic of Nonlinear System

. ECE 320 Linear Control Systems

. ECE 851-Linear Systems and Controls, Fal...

. ECE425 - Introduction to Mobile Robotic ...

. ECES53 - Optimal Control

. ECE7380 - Optimal and Robust Control
ECSE 6460 Multivariable Control (Fall 2006)

J EE60555 Multivariable Control

J EE221 - Linear System Theory

. EE222 MNonlinear Systems - Analysis, Stabi...

. EE363 - Linear Dynamical Systems
J EE670 - CONTROL SYSTEMS

ELEC 302 - INTRODUCTION TO LIMEAR 5...

. Engr207a - Linear Control Systems 1

. Engr210a - Robust Control Analysis and 5...
. ESE 502 Linear Systems

. FEL3500 Intreduction to Model Order Re...
. Function Space Methods in Systern Theory
. HCMUT_517_NonlinearControl

. Jan Macigjowski - Linear and Monlinear C...
. Lecture Notes on Linear System Theory - ...
. Linear Control Theory

. MAE 2804, - Linear Control System

. MAE 280B - Linear Control Design

. Mathematical Models of Systems, fall 2014

ME 350-450 - Monlinear Systems and Co...

, ME 433 - STATE SPACE CONTROL
. MEB281 - Advanced Control System Desi...
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WHERE WE ARE — A Bi6 PICTURE
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S.LP. (SYSTEM IN PACKAGE) — EXAMPLE
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STUDYING PHILOSOPHY

0 Social philosophy decides how the whole educational system curves.

O People choose going to college, bachelor, post-bachelor etc. degrees due to their social
responsibilities as well as financial health.

MOVE BACK
HOME 7/... KIDS

AND !
YOUR MOTHER AND [
STARTED OUT WITH

You just have to
study and get
\ sood grades
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FINANCIAL AID — HCMUT

O Scholarship every semesters.

a 2+2 program between HCMUT and US universities.

D etc ‘ ® oisp.hcmut.edu.vn/chuong-trinh-dao-tao-dai-hoc.html
L]
HOC VU1 MYBK | DOANH NGHIEP | CUU SINH VIEN | INTERNATIONAL STUDENT

TRANGCHD  GI0ITHIEU CHUONG TRINHBADTAD TRUDNGBUITAC TUVENSINH  MOI TRUONG HOC DU HOC

Ky sw Co Dién tir - DH Cong nghé Sydney Search... [ a |
Thir tw, 19 Thang 3 2014

Toa lac & trung tam clia mét trong nhiing thanh phd da dang nhét thé gioi, Dai hoc Cong nghé,

Sydney (UTS) thanh 1ap ter nam 1964 voi tén goi New South Wales Institute of Technology. Tir BﬂNB KY' NHAN THGNG TIN
nam 1988, trwong ddi tén thanh truong Pai hoc Cong nghé Sydney. Trudng khuyén khich hoc i

tap trong mot méi treéng quéc té va cung cép chwong trinh gido duc dai hoc cho hon 30.000 TUYE'N S|NH 20 17

sinh vién, bao gém hon 7.500 sinh vién quéc té tir hon 115 quéc gia.

Ky sw Héa Dwoc - DH Adelaide (Uc)

Thir tw, 29 Thang 7 2009

3 5.

B
Churong trinh Lién két Quéc t& nganh Hoa Duoc duoc thiét ké theo mé hinh 2+2 (gém 2 nam - S
dau hoc tai DH Bach Khoa TP.HCM va 2 nam cudi hoc tai DH Adelaide, Uc - The University of

Adelaide), nham dao déi ngii K§ sir Hoéa Dwoc ¢6 chuyén mén gidi, thao ngoai ngit, co kha nang

thich (ynE linh hoat v6i méi trréng lam viéc quéc té.

thong@emlab.illinois.edu



FINANCIAL AID FOR INT'L STUDENTS — US UNIVERSITIES

O Fellowships (most applicable: Grads)
» Funds in honor of someone (e.g: Raj Mittra — my advisor’s advisor).

» Funds from companies (e.g: IBM, Intel, Samsung, Google, Facebook, Amazon etc.)
» Funds to encourage specific purposes (e.g: Future faculty member, Women in STEM)

O Undergrad hourly: grader, lab assistant (applicable: Undergrads)

O Assistantship (applicable: Grads, rarely applicable to Undergrads)
» Teaching assistant

» Research assistant

O Summer internship (applicable: both)
> Spring and Fall career fair on campus.

O Summer jobs (applicable: both)

@
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UNIVERSITY LIFE AS AN UNDERGRAD

d Acquire knowledge (classes) 16 1S LOED [ GEnED FLECTIVES MicroslectronicsPhotonics  (EETIITT

Nanotechnology L

. 12 hrs FREE ELECTIVES Required for EE
O Taken in by grads as they want Gireults I o o
’ y o VS 5 x Ehﬁr(}magrﬂﬂm’ ics
men to'r Ing eXp erience. MATHZ21  PHYS 21 requﬁ;:jf i: EE: Remote Sensing Focus areas for
TECHNICAL
O Most likely work for free = Multi-var Calculus pom:;m;if:;y sleied om
' Systems approved s
. . Bio Imaging, Acoustics :
d Some funding mightbe . Scenine Slgnal Processing 52 rrs or EE.
available ifferential equation ompuing e E“T'ria”f‘Enghﬁ
o o . / o sprons | 500
O Gain (in exchange for free Al
. PHET 105 Trust, Reliability, Security B rs of non-
work/labor): oy o ECE
o m
> Research experience Frofessor g Data Analytcs & System&)| | 27 s ror Ce:
including th
» Facility access (tools | B
K Y J Foundation
instruments...) E\_/ Dosn
Elective, and 3
> Trained @ * s rom
> Networking SE;{%" http://www.ece.illinois.edu/academics/ugrad/curriculum C“Eg'r-:'“g
| Freshman 1 Sophomore ) | Junior / Senior ) |
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UNIVERSITY LIFE AS ... WAIT, I'M GRADUATING

O Looking for jobs after graduation

> Past intern positions and network while doing undergrad research would help.
> Start doing so when you're 01 semester away from graduation at latest.

O Go to grad-school
» Consider an MS degree:
= InVietnam: well,...
= In US: student loan decides.
» Heading to a PhD:
= InVietnam: well, ...

= In US: you’re serious about your
scientific career.Your advisor needs to
know if you plan to go for it

Salary by Education Level ©2014 Cyrus Shepard

Professional degree
Doctoral degree
Master's degree

4-year college
2-year college / AA.
Some college

High school/GED

Less than high school

$53,764.04
$119,919.35
$68,431.76
$67,614.39
$55,377.55
$64,716.05
$52,889.22

$93,625.00
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UNIVERSITY LIFE AS A GRAD

O Acquire knowledge (classes) (yes, you still have to!!l!)
E.qg: UIUC requires 32 credit hours for M.S., 24 credit hours for Ph.D.

O Define your interests: Do research!
O Collaboration with other grads

O Publishing
» Fact: As a PhD, you’re more valuable to your advisor.
> Fact: Assistant Professor needs a lot of PhD students.

Professor

d Conference & Networking = s //
> People talk! You want people to love you as Grad.Stud. )< =@ /
much as possible. //

> But beware of the line (personal vs professional).

Undergrad

(=)
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UNIVERSITY LIFE AS A GRAD

O Ugly truths:
> Master students are not the apple of Professors’ eyes.

> Friends are also competitors.
> Work on your advisor’s projects and your interested

ones at the same time. $400,000 1

"Academic" Salaries
Actual average and median salaries at U.5.

$600,000 T

$1,057 305

Doctoral-granting Universities

$320.816

FINDING A NeW ARTICLE

oW No, THEY
ALREADY WROTE
YouUR THESIS!

/,

RELEVANCE TO YOUR THESIS

JORGE CHAM @2012

/-

WhW . PHDCOMICS. COM

JORGE CHAM B 2008

3242 570
$189.217
$200,000 595 1948

586,311
570,055

II  Is17.784
$000,000 | =)

University  Provost  Deans Tenured Un-tenurell Grad Football

PresidentfCEQ Professors Students | Coaches
B Male (for real)
B Female
Nates: Administrator figures are medians salanes, the rest are averages. Al WWW. PHDCOMICS. COM

figures in 2008 dollars, Sources: College and University Professional Association
for Human Resources 2005 Survey; American Association of University Professors
2007 Sunvey, The Chronicha of Higher Education 2001 Survey of Graduate Assis-
tants; USA Today Survey of Div. I-A College Football Coaches Compensation 2007,

()
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UNIVERSITY LIFE AS A GRAD

9
8
4

s

\

3o

TTIEK polar dicidinen—T0zrg

s Versus Energy Band Gap

-

w;mﬁoun Strength vs Energy Bandgap

Az

+80;
T, A0y
MgO«

Dielectric Strength (kV/mm)

Dameng

g

WSO, %05 f:?fm
- e by
SNy « Lm0

Tax05

. »

‘
’ A203
£

. ’ o

g

Syt

o

10 %0 | )
= Energy Band G'E (._v)

pih-K ceramics subject to lower dielectric
ength and band gaplelectrical resistivity

ECES00

thong@emlab.illinois.edu



THANK YOU!
Questions?

thong@emlab.illinois.edu



