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Introduction

The Electrical and Computer Engineering (ECE) department at the University of British Columbia (UBC) is one of the largest academic units,
with a significant number of undergraduate and graduate students, supported by a distinguished faculty. UBC ECE is recognized globally for
its education and research in the field.

Electrical and Computer engineers work across diverse industries, including telecommunications, renewable energy, automation, software
development, and robotics. Their innovations impact everyday technology, from smartphones to power grids.

This document provides an overview of potential industries and companies where Electrical and Computer engineers may find employment.
While not exhaustive, it highlights general career paths in this broad and stable field.

Key Areas of Study:
« Software Engineering, Circuit Design, Signal Processing, Embedded Systems, Control Systems, Telecommunications, Power Systems,
Computer Architecture, Robotics, Computer Networks, VLSI Design, Operating Systems, Application Development, Cybersecurity,
Database Management, Machine Learning, Artificial Intelligence, Web Development, Cloud Computing

Differences between Electrical and Computer Engineering

While Electrical Engineering and Computer Engineering share similarities, they are distinct fields. Computer Engineering focuses on
developing computing systems, emphasizing the design of integrated hardware and software. Computer Engineers study how computers
work and how to integrate them into larger systems, including software development.

There is some overlap between the two disciplines, particularly in digital circuit design. However, Electrical Engineering encompasses a
broader range of topics, including electronic devices, motors, electricity generation and transmission, communications, signal processing,
and control systems. While Computer Engineers should understand transistors and their role in digital circuits, optimizing electronic
behavior primarily falls under Electrical Engineering.

Industries

Electrical and Computer Engineering (ECE) plays a crucial role in various industries that drive technological advancement and societal
progress. From telecommunications, where engineers design and maintain complex communication systems, to renewable energy, which
focuses on sustainable power sources, ECE professionals are at the forefront of innovation. The automotive industry relies on ECE to develop
advanced vehicle systems that enhance safety and performance. In healthcare, ECE contributes through the creation of medical devices and
systems that improve patient care. Robotics is another significant area, enabling automation across multiple sectors. Additionally, the
consumer electronics industry benefits from ECE innovations that enhance daily life. Collectively, these industries showcase the diverse
applications and impact of ECE in the modern world.
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Industries

ENGINEERING CONSULTING

Engineering consulting combines expertise and innovation to
deliver tailored solutions for complex Electrical and Computer
Engineering (ECE) challenges. Consulting firms utilize
proprietary technologies, patented software, and industry
insights to address intricate problems that in-house teams may
struggle with. This career path allows ECE students to apply
their specialized skills in diverse industries, making them
valuable problem solvers.

ESSENTIAL SKILLS:
e Project Management
» Compliance and Standards Knowledge
» Data Analysis & Modeling
« Technical Expertise
»  Communication Skills
« Problem-Solving Abilities

POSITIONS:
» Entry Level: Junior Consultant, Junior Design Engineer
» Mid-level: Consulting Engineer, Systems Integration
Engineer
« Senior: Lead Project Engineer, Senior Consultant, Lead
Design Engineer

EMBEDDED SYSTEMS

Embedded systems engineers specialize in designing and
developing both software and hardware components for
embedded systems, including  microcontrollers  and
microprocessors. These systems are integral to a wide range of
applications, powering devices from smartphones to industrial
machines. This field emphasizes efficiency, reliability, and real-
time performance in resource-constrained environments.

ESSENTIAL SKILLS:
o C/C++
» Hardware Knowledge
« Real-Time Operating Systems (RTOS)
» Debugging and Testing
e System Integration.
e Linux
» Version Control Systems (e.g., Git)
»  Communication Skills (including technical writing)

POSITIONS:

e Junior: Junior Embedded Systems Engineer, Firmware
Engineer, Member of Technical Staff (MTS)

« Mid-level: Associate Member of Technical Staff (AMTS),
Systems Integration Engineer

« Senior: Senior Principal Firmware Engineer, Lead Firmware
Engineer, Principal Embedded Systems Architect, Senior
Member of Technical Staff (SMTS), Technical Director

MACHINE LEARNING

Machine learning engineers specialize in artificial intelligence
(Al) and deep learning algorithms, developing and training
models for diverse applications, including recommendation
systems, image recognition, and natural language processing.
This field emphasizes the transformation of data into
actionable insights, enabling organizations to enhance
decision-making processes and improve user experiences.
ESSENTIAL SKILLS:
* Mathematics
» Programming Proficiency in Python and R
» Machine Learning Frameworks (PyTorch, TensorFlow)
« Data Preprocessing
* Model Evaluation
«  Communication Skills
POSITIONS:
e Junior:
o Junior Machine Learning Engineer
o Data Analyst
e Mid-level:
o Machine Learning Engineer
o Data Scientist
e Senior:
o Senior Machine Learning Engineer
o Machine Learning Research Scientist
o Al Solutions Architect
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Industries

CYBERSECURITY ANALYSIS

Cybersecurity analysts play a critical role in safeguarding
computer systems and networks from cyber threats. They are
responsible for identifying vulnerabilities, monitoring for
security breaches, and implementing effective security
measures to protect sensitive information. This career path
enables ECE students to apply their analytical skills and
technical knowledge in a rapidly evolving field, ensuring the
integrity and confidentiality of data.

ESSENTIAL SKILLS:
» Network Security
o Threat Analysis
» Incident Response
« Knowledge of Encryption Methods
« Compliance and Regulatory Knowledge
« JavaScript, Java, Python, C#

POSITIONS:

e Entry Level: Junior Cybersecurity Analyst, Security
Operations Center Analyst

o Mid-level: Cybersecurity Analyst, Information Security
Specialist

e Senior: Senior Cybersecurity Analyst, Lead Information
Security Analyst, Cybersecurity Consultant

SOFTWARE DEVELOPMENT

As a software developer or programmer, you will tackle
complex challenges, collaborate with cross-functional teams,
and continuously refine your problem-solving skills. This role
encompasses various programming languages, software
frameworks, and application domains, making it a versatile and
ever-evolving career path. Pathways into this industry often
include completing internships or co-op experiences, building a
software development portfolio, or obtaining relevant online
certifications.

ESSENTIAL SKILLS:
« Python, Java, C++, Go, JavaScript
« Software Development Frameworks
« Problem-Solving Abilities
« Version Control Systems (e.g., Git)
« Understanding of Software Development Life Cycle
»  Communication Skills (including technical writing)

POSITIONS:
e Entry Level: Junior Software Developer, Software Engineer
Intern
« Mid-level: Software Developer I, Application Developer
« Senior: Senior Software Developer, Lead Software
Engineer, Software Architect, Software Developer IlI/1V

PROJECT MANAGEMENT

Project Managers lead and oversee engineering projects,
ensuring that they are planned, budgeted, and executed
effectively to meet project goals. This role requires a blend of
strategic planning and hands-on management to coordinate
teams and resources efficiently. While securing a Project
Manager position as a student may be challenging, pursuing
entry-level roles such as Project Coordinator can provide
valuable experience in planning, organizing tasks, and
collaborating with teams.

ESSENTIAL SKILLS:
« Leadership and Team Management
« Effective Communication Skills
« Budgeting and Financial Acumen
» Risk Management and Problem-Solving
» Time Management and Prioritization
» Knowledge of Project Management Methodologies (e.g.,
Agile, Scrum)

POSITIONS:

e Entry Level: Project Coordinator, Assistant Project
Manager

» Mid-level: Project Manager, Program Manager

e Senior: Senior Project Manager, Project Management
Office (PMO) Director, Portfolio Manager

HARDWARE & DESIGN ELECTRONICS

Hardware engineers specialize in crafting electronic systems
and hardware components that serve as the building blocks of
various devices, including smartphones, wearable technology,
embedded systems, and high-performance computing devices.
They play a pivotal role in ensuring the functionality, reliability,
and efficiency of electronic systems, often collaborating with
software engineers to create integrated solutions.

ESSENTIAL SKILLS:
« Proficiency in Electronic Circuit Design
« Knowledge of Hardware Description Languages (e.g.,
VHDL, Verilog)
» Familiarity with PCB Design and Layout
« Understanding of Signal Integrity and Power Management
» Problem-Solving and Analytical Skills
» Reading and writing technical documentation

POSITIONS:
« Entry Level: Junior Hardware Engineer, Hardware Design
Intern
« Mid-level: Hardware Design Engineer, Embedded Systems
Engineer
« Senior: Senior Hardware Engineer, lLead Hardware
Architect, Principal Hardware Engineer



Industries
RENEWABLE ENERGY & POWER SYSTEMS

Renewable Energy and Power Systems engineers focus on
developing sustainable energy solutions and power generation
technologies. Their work is instrumental in addressing the
global demand for cleaner, more efficient energy sources.
Engineers in this field integrate renewable sources such as
solar and wind into power grids, develop energy storage
solutions, and enhance systems through smart grid
technologies. They also work on improving energy conversion
efficiency, designing microgrids, and technologies like electric
vehicle infrastructure and energy management systems.

ESSENTIAL SKILLS:
» Power Systems Analysis
« Knowledge of Renewable Energy Technologies (e.g., solar,
wind, hydro)
» Understanding of Energy Storage Systems
« Familiarity with Smart Grid Technologies
* Problem-Solving and Analytical Skills

POSITIONS:

e Entry Level: Junior Renewable Energy Engineer, Power
Systems Analyst, Field Technician

* Mid-level: Renewable Energy Engineer, Power Systems
Engineer

» Senior: Senior Renewable Energy Engineer, Lead Power
Systems Engineer, Principal Energy Consultant

CONTROL SYSTEMS & ROBOTICS

Control Systems and Robotics engineers are at the forefront of
designing automated systems and robotic solutions,
developing control algorithms, sensors, and actuators that
enable robots and systems to perform tasks autonomously and
with precision. This field offers hands-on opportunities, such as
joining UBC's Engineering Design Teams, where students can
gain practical experience through robotics competitions,
providing valuable exposure to real-world applications.

ESSENTIAL SKILLS:
« Proficiency in Control Theory and System Dynamics
» Knowledge of Sensors and Actuators
» Programming Skills (e.g., Python, MATLAB, C++)
« Familiarity with Robotics Frameworks (e.g., ROS)
» Analytical and Problem-Solving Abilities

POSITIONS:
o Entry Level: Control Systems Technician, Junior Robotics
Engineer
« Mid-level: Control Systems Engineer, Robotics Engineer
« Senior: Senior Control Engineer, Lead Robotics Engineer,
Automation Architect

TELECOMMUNICATIONS & NETWORKING

Professionals in Telecommunications and Networking are
responsible for designing, implementing, and managing
communication systems, from mobile networks and internet
infrastructure to data centers and cloud computing. These
roles require an in-depth understanding of how data travels
through networks and the security mechanisms needed to
protect it. Industry-recognized certifications, such as the Cisco
Certified Network Associate (CCNA), can significantly
enhance credibility and career prospects in this field.

ESSENTIAL SKILLS:

» Knowledge of Network Protocols and Standards (e.g.,
TCP/IP, HTTP, DNS)

» Proficiency in Data Transmission Technologies

« Network Security and Firewalls

« Familiarity with Cloud Computing and Data Center
Operations

» Troubleshooting and Problem-Solving Abilities

POSITIONS:

« Entry Level: Network Technician, Telecommunications
Analyst

« Mid-level: Network Engineer, Systems Administrator

» Senior: Senior Network Engineer, Telecommunications
Architect, Network Operations Manager

ASIC DESIGN

ASIC (Application-Specific Integrated Circuit) design focuses
on creating and manufacturing custom integrated circuits
tailored for specific applications or functions. This industry is
critical for developing specialized chips used in consumer
electronics, medical devices, automotive systems, and
telecommunications. Engineers in ASIC design play a vital role
in ensuring that these circuits meet the unique performance
and efficiency requirements of various applications.

ESSENTIAL SKILLS:
» Proficiency in Hardware Description Languages (e.g.,
VHDL, Verilog)
» Knowledge of Digital and Analog Circuit Design
« Familiarity with ASIC Design Tools (Quartus, Model Sim)
» Understanding of Semiconductor Physics
» Problem-Solving and Analytical Skills

POSITIONS:
» Entry Level: Junior ASIC Design Engineer, ASIC Verification
Engineer
» Mid-level: ASIC Design Engineer, Digital Design Engineer
« Senior: Senior ASIC Engineer, Lead ASIC Architect,
Principal Design Engineer



Technical Skills

CORE SKILLS

CIRCUIT ANALYSIS & DESIGN:

Proficiency in analyzing and designing electrical circuits,
including AC/DC circuit fundamentals, analog and digital
circuit design, and an understanding of passive and active
components.

SIGNAL PROCESSING:

Understanding of digital and analog signal processing, Fourier
transforms, filter design, and signal analysis, which are
essential for applications in communication and data analysis.

EMBEDDED SYSTEMS:

Familiarity with microcontrollers, real-time operating systems
(RTOS), and firmware development. This includes hands-on
experience with peripherals, I/O management, and low-level
programming.

PROGRAMMING & ALGORITHMS:

Proficiency in key programming languages (e.g., C, C++,
Python, Java, JavaScript) and a strong foundation in
algorithms, data structures, and problem-solving relevant to
embedded and computational applications.

CONTROL SYSTEMS:

Understanding control theory, including feedback loops, PID
controllers, and stability analysis, which are foundational for
robotics and automation.

COMMUNICATION SYSTEMS:

Knowledge of communication protocols and systems, including
wireless, optical, and wired communication, as well as an
understanding of modulation techniques and signal
propagation.

ELECTORMAGNETICS & RF:

Basic understanding of electromagnetic theory and RF
systems, which are critical for antenna design, wave
propagation, and other communication applications.

POWER ELECTRONICS:

Familiarity with power systems, including transformers,
converters, inverters, and renewable energy systems, relevant
to high-power and energy-efficient systems.

SOFTWARES AND TOOLS

SIMULATION & DESIGN SOFTWARE:

o MATLAB/Simulink: For numerical computation, data
visualization, and simulation of control systems,
signals, and RF models.

o Altium, KiCad, Multisim: For circuit simulation and
PCB design, enabling prototyping and testing of

circuits.

EMBEDDED DEVELOPMENT ENVIRONMENTS:

o Arduino IDE: For embedded system development,
commonly used with microcontrollers like Arduino,
ARM-based controllers, and PIC microcontrollers.

o PlatformlO: An open-source ecosystem for loT and
embedded development, supporting a range of
hardware.

PROGRAMMING & SCRIPTING TOOLS:
o Visual Studio Code, and PyCharm: IDEs commonly
used for C/C++, Python, and other programming tasks.
o Terminal, SSH, Bash scripting, Linux

DATA ANALYSIS & VISUALIZATION:
o Python libraries like Pandas, Matplotlib, and NumPy
for data handling, visualization, and analysis.
o Excel and SQL for data organization and basic analysis
tasks.

VERSION CONTROL & COLLABORATION:
o Git/GitHub for source code management and
collaborative projects.
o Microsoft Teams and Slack for team communication.

TESTING & MEASUREMENT:

o Oscilloscopes, Multimeters, and Signal Generators:
Proficiency in using essential lab equipment for
debugging and measurement.

o Logic Analyzers and Protocol Analyzers for debugging
communication protocols and verifying system
functionality.

How to get Involved

» Engineering Design Teams

* MANU Undergraduate Student Association
« EUS

» UBC Clubs

« Personal Projects

« UBC Work Learn Program

Other Resources

+ IEEE

+ UBCIEEE

» About your degree :
o Computer

o Electrical



