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Helpful links

● Depths Sequences

http://ece.ucsd.edu/newdepths

● Class Courses

http://ece.ucsd.edu/classweb

● Course Prerequisites

http://ece.ucsd.edu/prereqs

● Course Plans

http://ece.ucsd.edu/plans

● Areas of Research

http://ece.ucsd.edu/research_areas

● Slides available at:

http://hkn.ucsd.edu/

http://ece.ucsd.edu/newdepths
http://ece.ucsd.edu/classweb
http://ece.ucsd.edu/prereqs
http://ece.ucsd.edu/plans
http://ece.ucsd.edu/research_areas
http://hkn.ucsd.edu/


Depths Advisors

http://ece.ucsd.edu/facultyadvisors

● Staff Advisors
http://ece.ucsd.edu/ugradadvisors

-use VAC on Tritonlink

http://ece.ucsd.edu/facultyadvisors
http://ece.ucsd.edu/ugradadvisors


Lower Division 



Lower Division Continue 



Breadth Courses



Breadth Courses Continue

No Longer

Required 



Communications Systems

Breadth: ECE 109 & 101
-191 project software defined

-Should feel comfortable with probability

-information theory

-coding theory

-network theory



Communications Systems

● Digital wireless communication all around us

● Sending bits (0s and 1s) over the air by 

modulating a carrier wave

● Challenges

○ Channel impairments - noise, reflections

○ Bandwidth constraints

● Need to reduce probability of error

● We study

○ Different modulation and detection schemes for 

recovering bits

○ Error correcting codes once bits have been 

recovered



Communications Systems

Example of Binary Phase-Shift Keying (BPSK) 

communication system



Classes



Possible Classes

● ECE 154A, B - Modulation and detection

● ECE 154C - Intro to Information theory, source 

and error-correction coding

● ECE 258A, B - More on modulation, detection, 

spread spectrum techniques

● ECE 255A,B,C - Information theory, source 

coding

● ECE 257A, B, C - Multi-user networks

● ECE 259A, B, C - Error correcting codes



Job Opportunities 

● Cell-phone and modem companies

o (Qualcomm, Broadcom, Cisco, Intel)

● Satellite communication



Research Areas

● Source coding for compression

● Error correcting codes

● Multiple-input multiple-output (MIMO) channels

● Multi-user networks

● Software-defined radio



Circuits and Systems

Breadth: ECE 100 & 102

-Deep level of design

-163 almost like continuation of 100

+Learn to treat systems as block diagram

+focus on the properties of circits (gain, bandwidth, noise, 

stability, etc.)

+Other parts deal with CMOS IC design

-164 is more analog,  almost like a continuation of 102

+amplifiers, voltage refrences, current sources, etc.

-165 is more digital, similar to 108

+digital design at transistor level

-166 (microwave circuits) 161 

(DSP) commonly taken with depth 



Classes (minus 1)



Job Opportunities

Companies: Designing chips for QUALCOMM, Intel, 

TI, apple, etc.

Working with RF for mobile applications 

-(big right now)

Need good analog and digital skills (ECE 166)

Need to have good skills with design tools

-(cadence, ADS)

Know how to use lab equipment 

-(network analyzer, spectrum analyzer, 

oscilloscope, etc)



Research Areas

-Implementation of new circuit types

-Optimizing circuits

-Fabrications techniques

-Testing



Devices and Materials

Breadth: ECE 103 

-More physics and chemistry minded

-Delve into the physics of transistors

-See the fabrication process 

-Cross over with many other disciplines

+Nano and Chemical engineering

-Recommend higher education for job closer linked

to subjects



Classes (minus 1)



Job Opportunities

-Magnetic materials use, such as hard drive 

production

-Photo lithography for IC chips

-Semiconductor manufacturing

-National or scholar labs

-Computational codes for simulations and modeling



Research Areas

-CMRR (connected to industry)

-Solar cells

-Magnetic materials for memory devices

-High power gain electronics

-Electro-neural interfaces

-Flexible electronics

-New electronic material creation

-Transistor innovation 



Machine Learning & Controls

Breadth: ECE 109 & Math 20F

Machine intelligence 

-Artificial Intelligence / Pattern Recognition

-Situational Awareness (using sensor inputs)

-Autonomous machines and vehicles 

Controls

-Algorithm focused (speed control)

-Situation interpretation and reaction



Classes (minus 2)



Last Class Choice (only 1)



Job Opportunities

Example Companies: 

Google/ Facebook/ NASA/ IBM/ Viasat/ Northrop 

Grumman

-Classification / Recommendation Systems

-Sensor Based interface systems

-Autonomous Systems / Drones / Robotics

-Computer Vision Systems



Research Areas

- Deep Learning (Neural Networks)

- Computer Vision

- Natural Language Processing

- Pattern Recognition

- Optimization



Photonics

Breadth: ECE 103 &107

- Physics of waves in the real applications

- Applications of light in systems

- Photo lithography

- Plasmonics

- Cross over with devices and material

- To get really into deep stuff have to consider grad 

school



Classes (minus 2)



Last Class Choice (only 1)



Job Opportunities 

Example companies: Cymer, Intel, IES Commercial

-EUV production for Lithography

-Fiber optics (information)

-Interconnect (data communication)

-Photonic Signal Transfer

-Data center (store big data)

-Bio photonics

-Plasmonics



Research Areas

oOptical commutation

oPhotonic based integrated circuits

oWave distorting materials

oApplications of lasers

oMedical Sensors and Imagining

oCrossover with many other subjects because of 

use in probing 



Signal & Image Processing

Breadth: ECE 101 & 109
-Related to ECE 100 as well

-Closely related to machine learning

-Work with standing waves

-Deal with sensors (build systems)

+Many times taking in images and sound

-For those who are more math orientated

-Get to clean signals and decode

+Transforming signals (encoding)

+Image restoration

-Statistical analysis 

(Linked to machine Learning) 

-Deal with nyquest sampling



Classes (minus 1)



Job Opportunities

Closely related to controls in job (mingle with each 

other)

-Signals are the biggest source of data

+Many opportunities in compressing data

+Trying to minimize bandwidth use

-Multimedia

Audio, sound, and video compression

-both together and separate

Google and companies alike

-Need media to be deciphered

+Object recognition

Bio medical sensors image processing



Research Areas

-Integrate active perception and machine vision

-Interactive graphical interfaces for human-machine 

interaction

-Wireless connectivity and remote sensing

Ex) Dr. Mohan M. Trivedi

+Creating a car with sensors to become more 

autonomous

-Refining algorithms used 

+Emotion recognition for video and images



Helpful Tips

● Don’t stress about choosing

◦ Depth does not dictate future

◦ Choose what you like and try hard (it will work 
out in your favor)

◦ If wrong one is chosen, use Technical Electives 
to take wanted courses

● Look up who is teaching course and reach out to 
them for more information about depth

◦ They will have better understanding

● Check prerequisites to courses and time of year 
taken

◦ Many courses only taught once a year and 
following classes require it as a prerequisites
⚫Goes for Depth course and Breathe 



Helpful Tips Continue

● Many grad students say that a masters is the best 
bang for your buck

● BS/MS program geared to achieve in +1 year 
after BS.

● Grad School lets you focus more on wanted 
subject

● Coding is a good skill to keep for industry

●This is only meant as a primer for you 
to start asking around

◦ Much more information out there

◦ Ask professors which teach courses

◦ Try hand at internship to get true experience and 
help in making decision 

◦ real world work many times is different than 
academics



End of Depths

Good luck and hopefully this 

helps!


