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Common Questions/FAQs )ECT

Engine:

Copy of slides/video recording

Everyone registered for this webinar will receive a copy of the PDF
slides and a link to the video recording within the next two business
days via email. Please monitor your junk email folder.

Certificate of Attendance

We provide a free, digital certificate of attendance for live
attendees. There will be a link/QR code to a short survey provided at
the end of this session which you need to complete in order to
receive one. Once completed, we'll endeavour to send your
certificate to you within the next four business days.
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What is Power Electronics ? »ECT

Engineering College of Technology.

The term power electronics refers to solid-state electronic devices used for the conversion and control
of electric power.
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Power Electronics is a field which combines Electric Power, Electronics and Control
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What does Power Electronics do ?

Efficient, flexible control and conversion of electrical energy

AC sources: single
phase or three phase AC

AC loads: machines, power
transmission and distribution
systems

UKPRN: 10089771
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DC loads : heater, lamp, DC motor

DC sources : batteries, solar panel,
power supply

DC loads :
electronic circuits, machines



Power Electronic Applications PECT
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e Commercial/Industrial Applications
Heating Systems Ventilating, Air Conditioners, Central Refrigeration, Lighting, Computers and Office
equipment, Uninterruptible Power Supplies (UPS), Elevators, and Emergency Lamps.

* Domestic Applications
Cooking Equipment, Lighting, Heating, Air Conditioners, Refrigerators & Freezers, Personal
Computers, Entertainment Equipment, UPS
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Power Electronic Applications PECT
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e Aerospace Applications
Space shuttle power supply systems, satellite power systems, aircraft power systems.

* Telecommunications
Battery chargers, power supplies (DC and UPS), mobile cell phone battery chargers.

* Transportation
Traction control of electric vehicles, battery chargers for electric vehicles, electric locomotives, street
cars, trolley buses, automobile electronics including engine controls.
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Market Research

@ $26.5 BN $37.29 BN

Segments Covered

2

Material Type
While government support incentivizes EV adoption, they are

$ becoming increasingly attractive to consumers due to range
improvements and performance

} ) EUROPE POWER ELECTRONICS
MARKET (2024 - 2030)

United Kingdom is a major player.
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The Market 2ECT
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2020-2030 POWER DEVICE MARKET VALUE
- BY APPLICATION

@ Consumer @ Industrial @ Telecom
Automotive @ Medical

2024

$26.2B 2030

$43.3B

CAGR;I.-!O: 8.7%

Al dotaded market figures are available in 1the2025 repon
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The Market

Job title: Job title:
Job type: Permanent
Job type: Permanent

Emp type: Full-time
Functional Expertise: Emp type: Full-time
Skills: Salary type: Annual
Salary type: Annual Salary: GBP £75,000.00
Salary: GBP £60,000.00 .

Y Job published: 03-12-2025
Location: Woking
Job published: 20-01-2026

Qualifications Requirements

* Bachelors or Master's degree in Electrical Engineering, Power Electronics, or equivalent field. Master’s or PhD in Electrical Engineering, Power Electronics, or related field.

* Minimum 5+ years of experience in design and development of power conversion systems, with 10+ years of experience in power electronics design, focusing on DC/DC, AC/DC, and DC/AC conversion.

emphasis on inverters and motor drives.

Deep understanding of topologies (e.g., three-phase inverters, DC/DC converters, multilevel inverters)
and related control strategies (FOC, PWM, DTC, etc.).

Experience with SiC and GaN-based power devices and associated gate drive circuits.

Strong analytical and modelling skills using tools like MATLAB/Simulink, PSIM, or PLECS.

Familiarity with EMI/EMC design principles, thermal design, and safety standards (IEC, UL, I1SO).
Hands-on experience with hardware testing, l[ab instrumentation, and system commissioning.
Excellent communication and cross-functional collaboration skills.
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Extensive expertise in SiC and GaN-based power electronics for high-efficiency designs.
Strong proficiency in LTSpice, PLECS, MATLAB/Simulink, Altium, or similar tools.

Experience with high-frequency switching, EMI/EMC compliance, and thermal management.
Hands-on experience with PCB layout design for high-power circuits.

Deep understanding of control algorithms for power converters (digital and analog).
Familiarity with power magnetics, gate drivers, and high-voltage isolation techniques.

Proven track record of leading projects from concept to production.



Why Power Electronics? 2ECT
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-65% EE
100% 35% 16.5%

e Fossil fuel (Oil, natural gas and coal) still the most used energy source, >85%.
* |n best scenarios, the fossil fuel energy sources will last for +150 years

 What will happen after 150 years ? We don’t know ......

But we can extend this period or even replace the traditional resources by:
1. Using it efficiently —> Global warning still a problem
2. Improve the energy conversion efficiency

: } Role of Power Electronic circuits
3. Promote more integrated renewable energy sources
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Why Power Electronics? PECT
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-65%
100% 35% 16.5%

6:1
Why do we spend

effort on the load

efficiency) when

saving most of losses are
6kW

TkW at frontend ?
(6%)

So it is necessary to have
higher efficiency drives,
chargers and circuits for the
loads .... Done by PE.
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> Switches

& Diodes, transistors, thyristors

Silicon, Silicon Carbide, GaN

Higher Efficiency !

> Topologies

Interleaving, switched capacitors, etc

Hard and soft switching
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Power Semiconductor Devices »ECT
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The power semiconductor devices are used as on/off switches in power control circuit. These devices
are classified as follows.

Power Devices

Diodes Transistors Thyristors

= General purpose — BIT — SCR

— High speed — MOSFET — GTO

— Schottky — IGBT — Triac

. SITH
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Power Semiconductor Topologies PECT
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Power Semiconductor Devices »ECT
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Why Pulse Width Modulation (PWM) PECT
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| Linear operation |

100V

50V

e
3]
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IC=E=10A
5
P,=Vcg XIg 100V
P, =50 x 10 = 5000 V. Linear operation

A
100V

50V
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What is the PWM ? PECT

Voltage Pulse Width Modulation ?
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What is the PWM ? 2ECT
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V Pulse Width Modulation

A

Average (mean) value
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What is the PWM ? ))ECT
Y,

Average (mean) value

‘ ‘ ‘ ‘ - 50%
I Duty Cycle
‘ ‘ ‘ ‘ # 10%
. It is the ON time

90% 10%
4 over the total

duration time
J U | # 0%
20%: 80%
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100V

% Switched
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Dissipated power in transistor

L\\ﬂ\\egr\om\/j L Switched operation J
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Power Switches »=CT
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The switches can be controlled by either

Passive The switch state depends on the polarity of the voltage across its terminals, or the current
flowing thought it

A _>|_ K Uncontrolled

V> Vg

Diodes
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Power Switches 2ECT
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The switches can be controlled by either

Active The switch state depends on some control signal applied on its terminal to control the conduction
through it.

C \D A
3 _< : Ah 5:‘
Transistors G Thyristors
E S

K
Fully-Controlled Semi-Controlled
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Ideal Switches PECT
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Practical Switches »ECT
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Practical Switches

Bg )

The delay time (t4) corresponds mainly to the charging of
the base-emitter junction diffusion capacitance or Vth and
gain for the Mosfet

The current rise/fall time (t,, t;) is related to the effective
base zone width and, as the base charge increases because
of the base current, the collector current increases

t.;: The period after the cessation of positive base current
until the transistor enters the linear region is termed storage
or saturation time, because of overdriving.
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Power Diodes PECT
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v

I gﬁudewstper;:%lc Electrical
< D 4 > aracteristics

VA VK VA VK "“VF : Forward voltage
Reverse bias Forward bias s Heverse cument

(leak current)
*Ct: Capacitance
*Trr: Beverse recovery time
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Power Diodes

Low currents
Low Blocking voltages

Low power

Ips Signal ——
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n- : Lightly dopped

A K
Signal Power n+ : Heavily dopped

Higher currents
Higher Blocking voltages
Higher power

Higher forward voltage drop
Higher resistance in forward bias

PIN

where i stands for intrinsic

.- lAnode

- Drift
n Iregion

Substrate

- TCathode
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Left Figure indicates that SBDs have a lower V. and higher I, than the other three types.

Middle Figure indicates that t,, is much shorter for SBDs and FRDs than for the other two diode types,
and that if the I; flowing during the time t,. is large, losses are large.

Right Figure is the basic temperature characteristic for Si diodes. At higher temperatures, the V. falls and
the I, increases.

o S Reverse> ... <Forward> - < Forward> ... < Reverse™> .. . .. <Reverse> .. <Forward> .
: S . Low =
: SBD OtherDi: : 5 High temperature |
| IF temperature
Area = Loss IE
Time
| VF |
Fast Di

...............................................................................................................................................................................
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General Purpose Diodes | Fast Recovery Diodes Schottky Diodes

Upto 5000V & 3500A Upto 3000V and 1000A Upto 100V and 300A

Reverse recovery time — | Reverse recovery time — | Reverse recovery time —

High Low Extremely low.

t =25us t =0.1ustoSus t = a few nanoseconds

Turn off time - High Turn off time - Low Turn off time — Extremely
low

Switching frequency — | Switching frequency — | Switching frequency —

Low High Very high.

V.,=0.7Vto 1.2V V.,=0.8Vto 1.5V V,.=0.4V to 0.6V
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Wide Bandgap Semiconductors

Silicon Carbide (SiC) and Gallium Nitride (GaN)

Properties Si 4H-SIC GaN Application
Crystal structure Diamond| Hexagonal Hexagonal
Energ;r gap : Es (eV) 1.12 3.26 3.5 gi[;l;hmtﬁgjrgémisak}n wavelength
Electrical mobility : p. (em®/Vs) 1400 900 1250 High frequency devices
Hole mobility : p, (em?/Vs) 600 100 200
Breakdown field : Es (Wiem) x10° 0.3 3 3 Power devices
Thermal conductivity (W/ecmK) 1.5 4.9 1.3 High heat dissipation
Saturated drift velocity : vs (enmvs) x10° 1 2.7 2.7 High frequency devices

UKPRN: 10089771

PECT

Engineering College of Technology.

Energy

43



Wide Bandgap Semiconductors PECT
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SiC

100k
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1k 10k 100k M 10M

1) PV = photovoltaic inverter
2) OBC = on-board charger
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Upcoming Courses ))ECT

Engineering College of Technology (ECT) Start Date
UK-Recognised Qualifications

Bachelor of Engineering (Honours) in Industrial Automation 16 February 2026
Bachelor of Engineering (Honours) in Electrical Engineering 16 February 2026
Master of Science (Power System Analysis and Renewable Integration) 9 February 2026
Master of Science (Industrial Automation and Instrumentation Control) 9 February 2026

46
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Certificate of Attendance

To receive your digital certificate of attendance for
participating in this webinar, please fill out the form
and survey here (or scan the QR Code):

https://forms.office.com/r/MxRAYk4M4n

—
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Contact Us: =CT
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Website = Courses
www.ect.ac.uk https://www.ect.ac.uk/programmes/

u]a)

05 Head Office \\ Phone
‘00 Whittle Way, Stevenage SG1 2FS, % Inside UK: 0203 582 1389
a0

United Kingdom Outside UK: +44 203 582 1389
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