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CEES 1. Introduction to electrical and computer engineering. 1 unit. Introduction to the areas of Electrical Engineering and Computer Engineering, including possible careers in both traditional and emerging sectors. Antecedents on both electrical and computer engineering courses, curriculum requirements, specializations and faculty research
interests. (Design unit: 0) Restrictions: The majors of Electrical Engineering have the precedence for the inscription. CEESA 10. Computational methods in Electrical and Computer Engineering. 4 units. Introduction to computers and structured programming. Binary data representation. Direct experience with a structured high-level programming
language. Introduction to algorithm efficiency. Structural programming applications in the resolution of engineering problems. Programming workshop. (Design unit: 0) Prerequisite: MATHA 2A Prerequisite: MATHA 2A Overlays with EECSA 12, ICSA 31. Restriction: Electrical Engineering Masters have the first consideration for enrollment. Major
chemical engineering experts have priority for enrollment. EECSA 12. Introduction to programming. 4 units. An introduction to computers and programming. Python syntax/style programming, types. Numbers and sequences. Flow control. I/O and errors/exceptions. Functional call, parameter passage, formal arguments, returned values. Variable
Scoping. Programming workshop. (Design unit: 0) Requirements: MATHA 2A Overlays with EECSA 10, ICSA 31. Restriction: Computer Engineering majors have the first consideration for enrollment. EECSA 20. Computer systems and programming C. 4 units. Introduction to computer systems. Data representation and operations. Simple logical
design. Basic computer organization. Architecture set of instructions and programming of assembly language. Introduction to C. Functions and Recursions, Data Structures, Pointers. Programming workshop. (Design unit: 1) Prerequisite: EECSA 12 Restrictions: Electronics The majors have the priority for enrollment. Major IT engineering experts
have the utmost consideration for enrollment. CEES 22. Advanced C Programming. 3 units. Language C programming concepts. Flow control, functional calls, recursion. Types of basic and composite data, static and dynamic data structures. Programming modules and compilation units. Macro preprocessor. Standard Libraries C. (Design Unit: 1)
Prerequisite: EECSA 10 or EECSA 20 Restrictions: Electrical engineering majors have priority for enrollment. Major IT engineering experts have the utmost consideration for enrollment. EECSA 22L. Software Engineering Project in Language C. 3 Units. Practical experience with languageANSI-C. Medium-sized programming projects, teamwork.
Software specifications, documentation, implementation, testing. Definition of data structures and application programming interface. Creation of program modules, with connection to external libraries. Rules-based compilation, version control. (Design unit: 3) 3) CEES 22 Restrictions: Computer Engineering Majors have first consideration for the
registration. CEES 31. Introduction to digital systems. 4 units. Digital representation of information. Specification, analysis, design and optimization or combined and sequential logic, log transfer components and log transfer systems with data paths and controllers. Introduction to high-level state and algorithmic machines and custom processors.
(design unit: 2) Prerequisite: ICS 31 or CEES 10 or CEES 12 or MAE 10 Restrictions: Computer Engineering The majors first consider the inscription. Majors have the first consideration for the registration. Majors have the first consideration for the registration. CEES 31L. Introduction to Digital Logic Laboratory. Three units. Introduction to common
digital integrated circuits: gates, memory circuits, MSI components. Operational features, specifications, applications. Design of simple combined and sequential digital systems (arithmetic processor game machines). Construction and debugging techniques using hardware description languages and CAD tools. (design unit: 3) Prerequisite: CEES 31
and (EECS 10 or CEES 12 or ICS 32) Restrictions: Computer Engineering Majors have the first consideration for the registration. Majors have the first consideration for the registration. Majors have the first consideration for the registration. CEES 40. Object-oriented systems and programming. 4 units. primitive types and expressions. Class and
method definition. Hidden and encapsulated information. Objects and references. Overload. Builders. Fundamental principles for heredity. Programming with inheritance. Dynamic binding and polymorphism. Exception. An overview of file streams and input/outputs. Programming workshop. (design unit: 2) Prerequisite: EECS 22L Restrictions:
Computer Engineering The majors first consider the inscription. CEES 50. Discrete-time signals and systems. 4 units. Analysis of linear-time-invariant systems (DTLTI) at a discreet time in the domain of time and using z-transforms. Introduction to Discrete-Time, Discrete and Fast Fourier Transforms techniques. Examples of their application to digital
signal processing and digital communications. (design unit: 0) Prerequisite: EECS 70A Restrictions: Computer Engineering The majors first consider the inscription. Majors have the first consideration for the registration. Majors have the first consideration for the registration. CEES 55. 4 units. Settings and operations set; probability nature, sample
spaces, event fields, probability measures; Conditional probability, independence, random variables, distribution functions, density functions, conditional distributions and density; moments,Features, random sequences, independent sequences and Markov. (Design unit: 0) Prerequisite: Prerequisite: Restrictions: Computer Engineering Majors have
the first consideration for the registration. Majors have the first consideration for the registration. CEES 70A. Network analysis I. 4 Units. Modeling and analysis of electrical networks. Basic Network Theorems. Synusoidal constant state and transitory analysis of RLC networks and the concept of impedance. (design unit: 1) Requirements: MATH 3D
Prerequisite: PHYS 7D and (EECS 10 or CEES 12 or MAE 10 or ICS 31 or EEC 20) Overlays with MAE 60. Restrictions: Computer Engineering Majors have the first consideration for the registration. Majors have the first consideration for the registration. Major mechanical engineering have the first consideration for the inscription. Major aerospace
engineering have the first consideration for enrollment. Civil Engineering Majors have the first consideration for enrollment. Majors have the first consideration for the registration. Material science and admission majors have first consideration for enrollment. Major environmental engineering have first consideration for enrollment. CEES 70B.
Network analysis II. 4 units. Laplace transforms, complex frequency and s. Network functions and frequency response, including resonance. Bode plots. Characterization of the two-door network. (design unit: 1) Obligation: CEES 70LB Prerequisite: (BME 60B or CEES 10 or CEES 12 or ICS 31 or EEC 20 or MAE 10) and CEES 70A Restrictions:
Electrical engineering The majors have first consideration for enrollment. Majors have the first consideration for the registration. Material science and admission majors have first consideration for enrollment. CEES 70LA. Network analysis I Laboratory. 1 Unit. Laboratory to accompany the CEES 70A. (design unit: 0) Obligation: CEES 70A
Prerequisite: PHYS 7D and (EEC 10 or CEES 12 or BME 60B or EEC 20 or MAE 10) Restrictions: Electrical engineering The majors have first consideration for enrollment. Majors have the first consideration for the registration. CEES 70LB. Laboratory Network Analysis II. 1 Unit. Laboratory to accompany the CEES 70B. Material tax. (design unit: 1)
Obligation: CEES 70B Prerequisite: (BME 60B or CEES 10 or CEES 12 or ICS 31 or EEC 20 or MAE 10) and CEES 70A Restrictions: Electrical engineering The majors have first consideration for enrollment. Majors have the first consideration for the registration. CEES 101. Introduction to machine vision. Three units. The use of digital computers for
visual scene analysis; formation of images and detection, color, segmentation, shape estimate, movement, stereo, model classification, computer architectures, applications. Computer experiments are used to illustrate the fundamental principles. (design unit: 2) Prerequisite: CEES 150 or CEES 50 restriction: Computer Engineering Majors have the
first consideration for the registration. IThey have the first consideration for registration. Computer Engineering The major first before For registration. CEEA 111. System software. 4 units. Multiprogramming, interruption, processes, kernels, parallelism, critical sections, deadlocks, communication, multiprocessing, multi-level memory management,
binding, naming management, file system, protection, resource allocation, schedule. Experience with concomitant programming, synchronization mechanisms, interprocess communication. (Design unit: 2) Prerequisite: Cees 112 and (ICS 46 or CEES 114) overlaps with CS 143A. Restriction: Computer engineering The majorities have the first
consideration for registration. The major have the first consideration for registration. CES 112. Organization of digital computers. 4 units. Construction blocks and organizing digital computers, arithmetic, control and memory units, and input / out / interface devices. Microprogramming and microprocessors. (Design unit: 4) Prerequisite: Ordinance
31L with CS 152. Restriction: Computer engineering The majorities have the first consideration for registration. The major have the first consideration for registration. The major have the first consideration for registration. Cees 112L. Organization of Digital Computers Laboratory. Three units. Specification and implementation of a processor-based
system using a hardware description language as VHDL. Practical experience with design tools, including simulation, synthesis and evaluation through a test bench. (Design unit: 3) Prerequisite: CES 112 Restriction: computer engineering The majors have first consideration for registration. The major have the first consideration for registration. CES
113. Processor hardware / software interfaces. 4 units. Hardware / software interface, including memory and bus interfaces, devices, I / O and compiler code generation / instruction. Experience the programming and interfacing of the microcontroller. Technical specifications of generating the compiler code, including local variable and registry
allocations, instruction dependence and planning, and code optimization. (Design unit: 3) Prerequisite: CES 112 Restriction: computer engineering The majors have first consideration for registration. Computer science and engineering The major ones have a second consideration for registration. CES 114. Engineering data structures and algorithms.
4 units. Presents the abstract behavior of class data structures, alternative implementations, informal analysis of time and spatial efficiency. Also introduces classic algorithms and design techniques of efficient algorithms (recovery, divide-and-conquer, branch-and-bound, dynamic programming). (Design unit: 2) Prerequisite: CES 40 Restriction:
computer engineering The majors have first consideration for registration. Computer Engineering The Major a second consideration for registration. CEES 116. Introduction to data management. 4 units. Introduction to database design and the use of database management systems (DBMS) for applications. Topics include include include modeling for
the design, relational data models, relational algebra, relational design theory and programming of structured search language (SQL). (Design Units: 1) Prerequisite: ICSA ICSA 114. EECSA 33 or 33 with a grade of C or better Same as CSA 122A. Restriction: School of Information & Sci the student computers have the first consideration for while
enrollment. Computer Engineering Masters have the first consideration for while enrollment. 117. EECSA parallel computer systems. 3 units. General Introduction to parallel computing algorithms and focusing on parallel architectures. Parallel Models: Flynn's taxonomy, data flow models. Parallel architectures: systolic arrays, ipercube architectures,
shared memory machines, data flow machines, reconfigurable architectures. also parallel algorithms have been discussed appropriate for each type of machine area. (Design Units: 1) Prerequisite: EECSA 20 and EECSA 114 and 112 EECSA Restriction: Computer Engineering The major take precedence for 1a entry. The major computer engineering
experts have the highest regard for while enrollment. EECSA 118. Introduction to Artificial Intelligence. Unit 4. Introduction of basic concepts della artificial intelligence. Representation and reasoning of knowledge, research, planning, declarative programming, problem solving and data science. (Design Units: 2) Prerequisite: EECSA 114 Restriction:
The Computer Engineering majors have the first consideration for while enrollment. Computer engineering majors have a second thought for while enrollment. EECSA 119. VLSI, 4 units. Design techniques for systems and VLSI chips (Very Large Scale Integrated). Reviewing CMOS and related process technologies; primitives such as logic gates and
larger design blocks; layout; Planning of the floor; design hierarchy, component interfaces; use of CAD tools associated with the design. (Design Units: 4) Prerequisite: EECSA EECSA 112 and 170B overlap with EECSA 170D, CSEA 112. Restriction: The majors of Computer Engineering are the first consideration for while enrollment. Computer
engineering majors have a second thought for while enrollment. EECSA 120. Fundamentals of parallel computing. 4 units. Fundamentals of parallel computing, focusing on algorithms and parallel architectures. Topics include the design of parallel algorithms and I/ O efficiency, the basics of parallel computing architectures and current / emerging
programming models (shared memory, distributed memory and accelerators). Prerequisite: (EECSA 12 or CSA 152) and EECSA 114 Restriction: Computer Engineering Major override for while enrollment. The major computer engineering experts have the highest regard for while enrollment. EECSA 121. System Security. 3 units. Fundamentals and
System security. Topics include encryption (encryption, decryption and message authentication), software vulnerabilities (Buffer overflow), network security (2-7 and PKI level attacks and level defenses), web security (XSS and XSRF) and Privacy. Prerequisite: EECSA, 22 or ICS, 45c EECS, 141A. Communication systems I. 3 Units. Unit . to analog
communication systems, including noise effects. Modulation-demodulation for AM, DSB-SC, SSB, VSB, QAM, FM, PM and PCM with radio, television and telephony application. Signal processing as applied to communication systems. (design unit: 1) Prerequisite: CEES 55 and CEES 150 Restrictions: Computer Engineering The majors have the first
consideration for enrollment. Majors have the first consideration for the registration. Majors have the first consideration for the registration. CEES 141B. Communication systems II. 3 units. Signal space analysis. Optimal receivers for digital communication. Maximum rear and maximum probability detection. Matched filter and correlation receiver.
PAM, QAM, PSK, FSK and MSK and their performance. Introduction to equalization, synchronization, information theory and error control codes. (design unit: 1) Prerequisite: CEES 141A Restriction: Computer Engineering Majors have first consideration for the registration. Majors have the first consideration for the registration. Computer
Engineering The majors have first consideration for enrollment. CEES 144. Design antenna for wireless communication links. 4 units. Analysis and synthesis of antennas and antennas. digital adaptive arrays and beams that form for advanced wireless connections. Friis transmission formula. Wireless communication equations for mobile and mobile
antennas, interference, slow and fast fading in mobile communication. (design unit: 0) Prerequisite: CEES 180A CEES 145. Analysis of electrical engineering. 4 units. Vector calculation, complex functions and linear algebra with electrical engineering problems applications. (design unit: 0) Prerequisite: MATH 3D Restriction: Electrical engineering
Majors have the first consideration for enrollment. Majors have the first consideration for the registration. Computer engineering majors have a second consideration for enrollment. CEES 148. Computer networks. 4 units. Architectures, protocols and applications of the computer network. Control of Internet congestion, address and routing. Local
networks. Multimedia network. (design unit: 2) Prerequisite: EECS 55 or STAT 67 Computer Engineering Majors have first consideration for the registration. Computer Engineering The majors first consider the inscription. CEES 150. Signals and systems in continuous time. 4 units. Features and properties of continuous-time signals and systems
(analog). Continuous-time linear systems analysis using convolutive models of differential equation. Analysis of these systems using Laplace transformations, Fourier series and transforms Fourier. Examples from telecommunications applications. (design unit: 0) Prerequisite: CEES 70A and CEES 145 Restrictions:Electricity The majors have first
consideration for enrollment. Computer Engineering The majors have the first consideration forMajamates of computer science engineering have the second consideration for registration. EEC 152A. Digital signal processing. 3 units. Nature of the sampled data, sampling theorem, difference equations, data detention, transformation z, transformation
z, digital filters, butterworth filters and chebychev, quantization effects. (Design unit: 2) Prerequisite: EEC restriction 50: Majors Engineering of computer science have the first consideration for registration. Majamats of electrical engineering have the first consideration for registration. Computer engineering majors have the first consideration for
registration. EEC 152B. Digital signal processing design and laboratory. 3 units. Design and implementation of algorithms on a DSP processor and using the computer simulation. Applications in the signal and processing of images, communications, radar, etc. (Design unit: 3) Prerequisite: EEC restriction 152a: computer engineering majors have a
first consideration for registration. Majamats of electrical engineering have the first consideration for registration. Computer engineering majors have the first consideration for registration. EEC 159A. Senior design project I. 3 Units. It teaches the definition of the problem, detailed design, integration and testing with teams of students who specify,
design, building and testing complex systems. Lessons include engineering values, discussions and ethical branches of engineering decisions. (Design unit: 3) Prerequisite: EEC 113 or EEC 170C or CS-145 restriction: only elderly. Only computer engineering majors. Only electric engineering major. Only computer engineering major. EEC 159B. Senior
IT design project. 3 units. It teaches the definition of the problem, detailed design, integration and testing with teams of students who specify, design, building and testing complex systems. Lessons include engineering values, discussions and ethical branches of engineering decisions. Material commission. (Design unit: 3) Prerequisite: EEC restriction
159a: only computer engineering majors. Only electrical engineering majors. Only major computer engineering. EEC 160A. Introduction to control systems. 4 units. Modeling, stability and specifications of feedback control systems. Root Locus, Bode charts, Nyquist criteria and methods of state for dynamic analysis and design space. (Design Units: 2)
CoreQisite: CEES-160LA Prerequisite: (CEE CEE-10 or 12 or 10 or MAE-BME-60B or CEE-20) and EC-150 and 170b and CEES Ceesa B. Restriction 170LB: the electrical engineering majors are the primary consideration for enrollment. The maiamati engineering of computer science are the second consideration for EEC 160LA. Laboratory control
systems. 1 unit. Laboratory accompanying the EEC 160A. Material commission. (Design unit: 1) Coreqisite: CEES-160A restriction: electric engineering majors have a first consideration for registration. Majamates of computer science engineering have the second consideration for registration. EEC 163. Electrical systems. 4 units. Generation,
transmission and e of electricity. Calculation of faults, protection, stability and power flow. (Design unit: 1) CoreQuite: CEES 163L Prerequisite: EEC 70b restrictions: Computer Science Engineering majors have the first consideration for enrollment. Electrical engineering maids have the first consideration for enrollment. Computer engineering
majors have the first consideration for enrollment. EEC 163L. Laboratory of electrical systems. 1 unit. Experiments and field trips relevant to studies in power systems. Commission of materials. (Design unit: 0) CoreQisite: EEC 163 Restrictions: Only computer engineering units. Only electrical engineering majors. Only computer engineering majors.
EEC 166A. Industrial electronics and power. 4 units. Power switching devices, pulse width modulation methods (PWM), switching, control and magnetic converter topologies. Commission of materials. (Design unit: 2) Prerequisite: EEC 170C and EEC 160A restrictions: electrical engineering majors have the first consideration for enrolment. Computer
engineering maids have the second consideration for enrollment. Computer science engineering maids have the second consideration for enrollment. EEC 170A. Electronics I. 4 units. Semiconductor properties, electronic conducting in solids, physical and operational principles of semiconductor devices such as diodes and transistors, transistor
equivalent circuits and transistors amplifiers. (Design unit: 1) CoreQuite: Physa 7e Prerequisite: Phys 7D and CEES 70b: Electrical engineering majors have the first consideration for enrollment. Computer engineering majors have the first consideration for enrollment. Computer science engineering maids have the second consideration for
enrollment. EEC 170b. Electronics II. 4 units. Design and analysis of stage amps, cabin circuits, inverters, logical gates and memory elements based on CMOS transistors. (Design unit: 2) CoreQisite: EEC 170LB Prerequisite: EEC 70b and CEES-170A and CEES Restriction 170La: electrical engineering majors have the first consideration for
enrollment. Computer engineering majors have the first consideration for enrollment. Material sciences and study magic have a first consideration for enrollment. Computer science engineering maids have the second consideration for enrollment. EEC 170C. Electronics III. 4 units. Principles of operation, design and use of integrated circuit modules,
including multi-layer amplifiers, operating amplifiers and logic circuits. (Design unit: 2) CoreChisite: EEC 170LC Prerequisite: EEC 170b and CEES RestrictionsElectrical engineering majors have the first consideration for enrollment. Computer engineering majors have the second consideration for enrollment. Computer Science Engineering majors
have the second consideration for enrollment. EEC 170D. Design of the electronic integrated circuit. 4 units. Design and manufacture of modern digital integrated circuits. Manufacture of the CMOS process, at the transistor level Simulation, functional characteristics of basic digital integrated circuits, and different logic families, including static and
dynamic logic, layout and digital circuit extraction. (Design unit: 4) Prerequisite: CES 170C and CES 170LC OVERLAPS with CES 119, CSE 112. Restriction: Electrical engineering The majorities have the first consideration for registration. The major have a second consideration for registration. Computer engineering The major have a second
consideration for registration. Cees 170E. Analog and communication IC design. 4 units. Advanced topics in the design of analogue and communication integrated circuits. Topics include: Implementation of passive components in integrated circuits; Overview of the amplifier frequency response, bandwidth estimate techniques, design of high
frequency amplifiers; Design of radiofrequency oscillators. (Design unit: 3) Prerequisite: CES 170C Restriction: Electric engineering The majors have first consideration for registration. The major have a second consideration for registration. Computer engineering The major have a second consideration for registration. Cees 170LA. Electronics
Laboratory. 1 unit. Laboratory accompanying CES 170A to perform experiments on the material properties of semiconductors, on the principles of physics and operation of semiconductor devices and transistor amplifiers to improve experimental abilities and to improve understanding of lessons materials. (Design unit: 1) Obligation: CES 170A and
Phys 7E Prerequisite: Phys 7D and CEES 70B Restriction: Electric Engineering The majors have first consideration for registration. The major have the first consideration for registration. Material science and admission majors have first consideration for registration. CEES 170LB. Electronic laboratory II. 1 unit. CES 170B accompanying laboratory.
(Design unit: 1) Obligation: CEES 170B Prerequisite: CEES 170A and CES 170LA Restriction: Electrical engineering The majorities have first consideration for registration. The major have the first consideration for registration. Computer engineering The major have a second consideration for registration. Cees 170lc. Electronics Laboratory III. 1
unit. ACCESS LABORATORY CES 170C to provide practical training in digital / analog / subsystem design circuits. Material fee. (Design unit: 1) Requirements: CES 170C Prerequisite: CES 170B and CES 170LB Restriction: Electrical engineering The majors have first consideration for registration. The major have a second consideration for
registration. Computer Engineering Major have a second consideration for enrollment. CEES 174. Semiconductor devices. 4 units. Joints in the metal-semiconductor, diodes, transistors junction, MOS structures, MOSFET, CMOS technology, LED and laser diodes. (design unit: 1) Prerequisite: EECS 170A Restrictions: Electrical engineering The majors
have first consideration for enrollment. Computer ScienceThe majors have a second consideration for enrollment. Materials Science Engineering Majors have a second consideration for enrollment. CEES 176. Fundamentals of Electronics and Solid State Materials. 4 Units. Physical properties of semiconductors and role materials play in the operation
of the device. Topics covered include: crystal structure, phononic vibrations, energy band, transport phenomenon, optical properties and quantum confinement effect essential for the understanding of electronic, optoelectronic and nano-devices. (Design unit: 1) Prerequisite: EECSA" 170A Restriction: Computer Engineering Major have priority for
enrolment. Electrical Engineering Majors have the first consideration for enrollment. Materials Science and Engr Majors have the first consideration for enrollment. EECSE 179. Microelectromechanical Systems (MEMS). 4 units. Small scale machines, small scale phenomena, MEMS manufacturing, CAD MEMS tools, MEMS devices and packaging,
MEMS testing. (Design unit: 2) Restriction: Only students of the upper division. Computer Engineering Masters have the first consideration for enrollment. Electrical Engineering Majors have the first consideration for enrollment. EECSE 180A. Electromagnetic Engineering I. 4 units. Electrostatics, magnetostatics and electromagnetic fields: solutions
to problems in engineering applications; transmission lines, Maxwell equations and phasors, plane wave propagation, reflection and transmission. (Design unit: 1) Prerequisite: PHYSA" 7E and EECSA" 145 Restriction: Electrical Engineering majors have priority for enrollment. Major biomedical engineering specialists have priority for registration.
Materials Science Engineering Majors have the first consideration for enrollment. EECSE 180B. Electromagnetic Engineering II. 4 units. Time-varying electromagnetic fields, plane waves, polarization, waveguides such as rectangular waveguides and microstrips, optical fibers resonant cavities, skin effects and leaks, spherical waves, radiation and
wave reception, antenna bases. (Design unit: 1) Prerequisite: EECSA™ 180A Restriction: Electrical engineering majors have priority for enrollment. Computer Engineering Major have a second consideration for enrollment. EECSE 180C. Electromagnetic Engineering III. 4 Units. Propagation in anisotropic media. Propagation in irises and non-reciprocal
devices. Dispersion and dispersion. Electromagnetic properties of materials. Diffusion of small nanoparticles. Spherical waves. Cross-section of large and small objects. Radar equation. Consistent and inconsistent radiation. (Design unit: 0) Prerequisite: EECSA™ 180B Restriction: Computer Engineering Major have priority for enrolment. Electrical
Engineering Majors have the first For registration. EECSA, 182. Analysis and design of monolithic microwave (MMIC) integrated circuits. 4 units. Design of microwave amplifiers including low noise amplifiers, multistage amplifiers, power power and introduction to broadband amplifiers. The goal is to provide the basic knowledge for the design of
microwave amplifiers ranging from wireless system to radar system. (design unit: 3) Prerequisite: CEES 180A restriction: Computer Engineering The majors first consider the inscription. Majors have the first consideration for the registration. CEES 188. Electronics. Four units. Photodiodes and optical detection, photometry and radiometry, geometric
optics, lens theory, imaging system, EM wave propagation, optical waveguides and fibers, heterogition structures, laser theory, semiconductor lasers and optical transmission system. (design unit: 1) Prerequisite: EECS 180A Restrictions: Electrical engineering The majors first consider the inscription. Computer Engineering Majors have a second
consideration for the registration. CEES 195. Special topics in Electrical and Computer Engineering. 1-4 units. Study special topics in selected areas of electrical engineering and computer science. The topics discussed vary every quarter. (design unit: 1-4) Prerequisite: Requirements vary. Repeatability: Unlimited as arguments vary. EECS 198. Group
study. 1-4 units. Group study on selected topics in Electrical and Computer Engineering. (design unit: 1-4) Repeatability: It can be repeated for unlimited credit times. Restrictions: Only high-division students. CEES 199. Individual study. 1-4 units. For graduates Engineering majors in reading, research, or supervised but independent design. Students
taking an individual study for design credit must submit a written document to the instructor and the Office for Business Students undergraduate degree in the Engineering School. (design unit: 1-4) Repeatability: It can be taken by credit for 8 units. CEES 199P. Individual study. 1-4 units. For graduates Engineering majors in reading, research, or
supervised but independent design. Students taking an individual study for design credit must submit a written document to the instructor and Student Affairs Office in the Engineering School. (design unit: 1-4) Grading Option: Pass/no pass only. Repeatability: It can be repeated for unlimited credit times. CEES 202P. Medical imaging techniques: X-
ray, nuclear and NMR imaging. By ionizing radiation, planes and radiographic and nuclear images, magnetism, NMR, MRI imaging. Restrictions: Only Master of Engineering students. Only graduate students. CEES 203A. Digital image processing. Four units. Representation of digital images at pixel level and elementary operations; Fourier and other
unit transformations; compression, enhancement, filtering and restoration; lab experience is provided. Restrictions: Only graduate students. CEES 203P.of digital images. 4 units. Representation of digital images at the level of pixels and elementary operations; Fourier and other unit transformations; Compression, enhancement, filtering and
restoration; Laboratory experience is provided. Restriction: Restriction: only engineering students. Only graduate students. CEEA 211. Advanced system software. 4 units. Operational systems study, including interprocess communication, planning, resource management, evaluation, reliability, validation, protection and security, and distributed IT
support. System software design languages and modeling analysis. Restrictions: Only graduate students. CEES 211P. Advanced system software. 4 units. Operational systems study, including interprocess communication, planning, resource management, evaluation, reliability, validation, protection and security, and distributed IT support. System
software design languages and modeling analysis. Prerequisite: Recommended: University knowledge of system software (e.g. CEES 111) and organization of digital computers (e.g. UCI CEES 112). Restrictions: Only Master of Engineering students. Only graduate students. CEES 213. Computer architecture. 4 units. Problems in hardware, firmware
(microprogram), and software. Computer architecture for resource sharing, real-time applications, parallelism, microprogramming and fault tolerance. Various architectures based on current costs/performances and technologies. Restrictions: Only graduate students. CEES 213P. Computer architecture. 4 units. Problems in hardware, firmware
(microprogram), and software. Computer architecture for resource sharing, real-time applications, parallelism, microprogramming and fault tolerance. Various architectures based on current costs/performances and technologies. Prerequisite: Recommended: Knowledge at university level of digital computer organization (e.g. CEES 112 and CEES
112L). Restrictions: Only Master of Engineering students. Only graduate students. CEES 215. Design and analysis of algorithms. 4 units. Computer algorithms from a practical point of view. Algorithms for symbolic and numerical problems such as sorting, searching, charting and network flow. The analysis includes the time of algorithm and the
complexity of space. CEES 215P. Design and analysis of algorithms. 4 units. Computer algorithms from a practical point of view. Algorithms for symbolic and numerical problems such as sorting, searching, charting and network flow. The analysis includes the time of algorithm and the complexity of space. Restrictions: Only Master of Engineering
students. Only graduate students. CEES 216. Advanced application of algorithms. 4 units. Medium-sized group and individual programming project. Topics include documentation of specification requirements, practical implementation of algorithms, and testing / design verification. Prerequisite: Recommended: Bachelor of Science in Engineering
Data Structures and algorithms. CEES 217. VLSI System Design. 4 units. Manufacturing overviewCircuit simulation, basic device physics, device layout, timing; MOS logical design; layout generation, module generation, large-scale integrated circuit design techniques. Restriction: Only graduate students. CEES 217P. VLSI VLSI system 4 units.
Integrated manufacturing overview, circuit simulation, basic device physics, device layout, timing; MOS logical design; Layout generation, module generation, large-scale integrated circuit design techniques. Prerequisite: Recommended: Knowledge of the degree level in the organization of digital computers (e.g. EEC 112). Limitation: only Master of
Engineering Students. Only graduate students. EEC 220. Advanced digital signal processing architecture. 4 units. Study the latest DSP architectures for communication applications (wired and wireless) and multimedia processing. Emphasis on understanding current design techniques and assessing performance, power and application mastery of the
latest DSP processors. Prerequisite: CEE 213 Restriction: Only graduate students. EEC 220p. Advanced digital signal processing architecture. 4 units. Study the latest DSP architectures for communication applications (wired and wireless) and multimedia processing. Emphasis on understanding current design techniques and assessing performance,
power and application mastery of the latest DSP processors. Prerequisite: Restriction CEE 213P: only Master of Engineering Students. Only graduate students. EEC 221. Topics in Computer Engineering. 4 units. New research in Computer Engineering. Repeatability: unlimited as topics vary. Limitation: only graduate students. EEC 222. Modeling of
the built-in system. 4 units. Computational models for embedded systems. System level specifications and description languages. Concepts, requirements, examples. Embedded system models at different levels of abstraction. Modeling of test benches, design under test, IP components. Simulation of discrete events, semantics and algorithms.
Formerly EEC 222A. Limitation: only graduate students. EEC 223. Real-time computer systems. 4 units. Time bases, clock synchronization, real-time communication protocols, specifications of requirements, scheduling of activities. Timeline validation, real-time configuration management. Prerequisite: CEE 211 and CEE 213 Restriction: Only
graduate students. EEC 223P. Real-time computer systems. 4 units. Time bases, clock synchronization, real-time communication protocols, specifications of requirements, scheduling of activities. Timeline validation, real-time configuration management. Prerequisite: CEE 211P and CEE 213P Restriction: Master of Engineering Students only. Only
graduate students. EEC 224. High performance computing. 4 units. Fundamentals of high performance computing, covering both theory and practice. Topics include performance analysis and tuning, design of parallel algorithms and / Efficient, basic knowledge about parallel machine architectures and current/emerging programming models (shared
memory, distributed memory and accelerators). Prerequisite: CEE 215 or CS 260 Restriction: only graduate students. EEC 225. Integrated systems design. 4 units. Design flow of embedded systems and and Design space exploration. Hardware and software co-design, embedded architecture and network exploration and synthesis. Generation of
software/system hardware interface. Real-time constraints, architecture specification mapping, design tools and methodologies. Formerly CEES 222B. Restriction: Only graduate students. CEES 226. Embedded system software. 4 units. Software concepts of embedded system, requirements, examples, for engineering applications such as multimedia
and automotive. Software generation methodology Algorithmic specifications, design constraints. Built-in operating systems. Static, dynamic, real-time programming. Input/output, management interruption. Code generation, compilation, simulation of instruction sets. Formerly CEES 222C. Restriction: Only graduate students. EECSE 227. Design of
Cyber-physical systems. 4 units. Design based on models of cyber-physical systems that include, for example, systems, detection, control, implementation, embedded hardware/software, communication, real-time analysis, various simulation levels (MILS, SILS, HILS), tools and methodologies for automatic synthesis and applications from various
interdisciplinary fields. Restriction: Only graduate students. CEES 229. Low power SoC design. 4 units. From inverters to server centers, low-power design theory and the practice of modern chip systems (SoC), design times and energy-efficient runtime methods are examined at the circuit, RTL and architecture levels. The lab assignments will help
students quantify trade-offs and design practices. Prerequisite: EECSA™ 217 Restriction: Graduate students only. CEES 230. Energy Efficiency. 4 Units. Green energy sources for the production, transmission, storage and use of electricity, with a focus on solar, wind and nuclear power generation. Study of newly developed renewable energy sources,
including cost of capital, cost of product, environmental issues and technical feasibility. CEES 231. Advanced System Security. 4 units. Advanced study on system security. Topics include software vulnerabilities (buffer overflow), discovered vulnerabilities (sfuzzing), network security, side-channel analysis (power analysis and microarchitecture
attacks), machine-learning security, IoT security and privacy (differential privacy). Restriction: Only graduate students. CEES 240. Random trials. 4 units. Extensions of probability theory to random variables that vary over time. General properties of stochastic processes. Convergence. Estimate, including the nonlinear and linear minimum square
mean error and the maximum probability. Spectral density and linear filters. Poisson trials and Markov chains at discrete time. Restriction: Graduated students. EECSA, 240p. Random processes. 4 units. Extensions of the theory of probability to random variables that vary over time. General properties of stochastic processes. Convergence.
Estimation, including the minimum non-linear and linear medium quadratic error and the maximum probability. Spooky density and linear filters. Ictic fish processes Markov chains in discrete time. Prerequisite: Recommended: Knowledge of engineering probabilities (e.g. EECSA™ 55). Restrictions: Master of Engineering students only. Only graduate
students. EECSE 241A. Digital Communications I. 4 units. Concepts and applications of digital communication systems. Digital broadband transmission of binary, multi-amplitude and multi-dimensional signals. Introduction and analysis of the performance of different modulation systems. EECSE 241AP. Digital Communications I. 4 units. Concepts and
applications of digital communication systems. Digital broadband transmission of binary, multi-amplitude and multi-dimensional signals. Introduction and analysis of the performance of different modulation systems. Restrictions: Master of Engineering students only. Only graduate students. EECSE 241B. Digital Communications II. 4 units. Concepts
and applications of equalization, multi-carrier modulation, diffusion spectrum and CDMA. Digital communications through slitting memory channels Prerequisite: EECSA™ 241A Restriction: Graduate students only. EECSE 241BP. Digital Communications II. 4 units. Concepts and applications of equalization, multi-carrier modulation, diffusion spectrum
and CDMA. Digital communications through sliding memory channels Prerequisite: EECSA" 241AP Restriction: Master of Engineering students only. Only graduate students. CEES 242. Information theory. 4 units. Basic capabilities and limitations of information sources and information transmission systems. Analytical structure for modeling and
evaluating communication systems: entropy, asymptotic equipartition property of mutual information, entropy rates of a stochastic process, data compression, channel capacity, differential entropy, Gaussian channel. Prerequisite: EECSE 240 EECSE 243. Error Correction codes. 4 Units. Different techniques for correcting code errors and analyzing
their performance. Linear block codes; cyclic codes; convolutionary codes. Minimum distance; optimal decoding; Viterbi decoding; probability of bit error. Coding gain; coded modulation lattice. Prerequisite: EECSA” 240 Restriction: Graduate students only. CEES 244. Wireless communications. 4 units. Introduction to wireless communication systems.
Modeling of wireless channels. Single port, diffusion spectrum and multi-carrier wireless modulation systems. Techniques of diversity. Multiple access systems. Transmitter Design and System Level Compromise Brief overview of GSM, CDMA, (IS-95) and 2.5, 3G cellular schematics. Prerequisite: EECSA" 241B Restriction: Graduate students only.
EECSE 244P. Wireless communications. 4 units. Introduction to wireless communication systems. Modeling of wireless channels. Single port, diffusion spectrum and multi-carrier wireless modulation systems. of diversity. Multiple access systems. Transceiver and compromise design at the short panoramic system of GSM, CDMA, (IS-95) and 2.5, 3G
cell phones. Prerequisite: EECSA, 241BP Restriction: Only Master of Engineering students. Engineering. Students only. CEE 245. Space-temporal encoding. 4 units. A fundamental study of: Capacity of MIMO channels, design criteria of the space-time code, spatial block codes, spatial trellis codes, differential detection for multiple antennas, spatial
multiplexes, explosions. Prerequisite: EEC restriction 242: only graduate students. EEC 247. Information storage. 4 units. Storage architecture, storage network and network algorithms in data center, principle of storage devices and non-volatile memory, data consistency, data availability and integrity, power management. Restriction: only graduate
students. EEC 248a. Computer networks and communication. 4 units. Internet network architecture, telephone networks, cable nets and cell phone networks. Network performance models. Network performance models. Advanced concepts and flow control implementations and congestion, addressing, internetworking, forwarding, routing, multiple
access, streaming and quality -Service. Prerequisite: CEE x 148 or cs_ 132 same cs_ 232, nsysA, 2011 Restriction: only graduate students. CEE 250. Digital signal processing I. 4 Units. Fundamental principles of digital signals, sampling, decimation and interpolation, discreet processing of Fourier and FFT algorithms, transversal and recursive filters,
discrete random processes and finished word effects in digital filters. Restriction: only graduate students. EEC 250P. Digital signal processing I. 4 Units. Fundamental principles of digital signals, sampling, decimation and interpolation, discreet processing of Fourier and FFT algorithms, transversal and recursive filters, discrete random processes and
finished word effects in digital filters. Prerequisite: Recommended: Knowledge of digital signal processing (eg EECSA, 152a). Limitation: Only Master of Engineering students. Little graduate students only. EEC 251A. Detection, estimate and theory of demodulation. 4 units. Fundamentals of hypothesis tests and bayes and maximum probability
estimate. Weapon and state variable models for casual time series analysis. Filter and prediction of Wiener and Kalman. Adaptive algorithms for identifying and monitoring the parameters of variable models in terms of time. Prerequisite: EEC 240 EEC 251B. Detection, estimate and theory of demodulation. 4 units. Fundamentals of hypothesis tests
and bayes and maximum probability estimate. Weapon models and variables of state for analysis of random time series. Filter and prediction of Wiener and Kalman. adaptive algorithms for the identification and monitoring of variable model parameters in terms of time. Prerequisite: CEE 240 EEC 260A. Linear Systems I. 4 units. Spatial representation
of the continuous space-time and discrete-time linear systems. Controllability, observability, stability. of rational transfer functions. Restriction: only graduate students. EEC 261A. Linear optimization methods. 4 units. Formulation, solution and analysis of linear programming and linear linear network flow Metodi simplex, double uphill methods,
internal algorithms and auction algorithms. Theory of duality and sensitivity analysis. Shorter route, max flow, assignment and minimum cost flow problems. Imitation: only graduate students. EEC 267A. Industrial electronics and power. 4 units. Power switching devices, pulse width modulation methods (PWM), switching, control and magnetic
converter topologies. Commission of materials. Imitation: only graduate students. Simultaneous with EEC 166A. EEC 267b. Arguments in Industrial electronics and power. 4 units. Practical design of switching converters, electromagnetic compatibility, thermal management and/or control methods. Prerequisite: EEC 267A Restrictions: Only graduate
students. EEC 270A. Advanced design of the analogue integrated circuit I. 4 units. Basic transistor configurations; differential pairs; active load / current sources; supply / temperature-independent; phases of gain and op-amp output Amplifier frequency response and stability compensation; NonDeealeties in op-amps; Dynamic noise and range in
analog circuits. Imitation: only graduate students. EEC 270AP. Advanced design of the analogue integrated circuit I. 4 units. Basic transistor configurations; differential pairs; active load / current sources; supply / temperature-independent; phases of gain and op-amp output Amplifier frequency response and stability compensation; NonDeealeties in
op-amps; Dynamic noise and range in analog circuits. Prerequisite: recommended: introductory knowledge of control systems (e.g. CEE-160A) and electronics (E.G. EEC 170C). Imitation: only Master of Engineering Students. Only graduate students. EEC 270b. Advanced integrated analog design II. 4 units. Advanced transistor modeling problems;
filters integrated analog circuits at a discreet and continuous time (IC); blocked loops in phase; IC design that operate on radio frequency; low voltage/low power design techniques; Converters A/D and D/A; Circuits AGC. Prerequisite: EEC restriction 270A: only graduate students. EEC 270BP. Advanced integrated analog design II. 4 units. Advanced
transistor modeling problems; filters integrated analog circuits at a discreet and continuous time (IC); blocked loops in phase; IC design that operate on radio frequency; low voltage/low power design techniques; A/D and D/A converters; AGC circuits. Prerequisite: EEC restriction 270ap: only Master of Engineering Students. Only graduate students.
EEC 270C. Design of integrated circuits for broadband applications. 4 units. Topics include: broadband standards and protocols; high frequency circuit design techniques; PLL theory and design; designtransceivers; Electrical / optical interfaces. Prerequisite: EEC restriction 270A: only graduate students. EEC 270D. Design of the radio frequency
integrated circuit. 4 units. Topics include: Modeling the RF component; Corresponding network design; Theory / modelling of the transmission line; Smith chart and parameters S; Active Active noise modelling passive components; Design of the high frequency amplifier; Design of the low noise amplifier (LNA); Mixer design; RF power amplifier.
Prerequisite: EECSA, 270A Restriction: only graduate students. EECSA, 270E. High frequency circuits (millimetric wave and terahertz). 4 units. Discussion of the new methodologies, circuits and systems developed in the mm-wave and terahertz frequency ranges due to the increasing interest in high-speed communication and generation of high
frequency signals. Restriction: only graduate students. CEESA, 272. Electrical engineering themes. 4 units. New search results in electronic systems design. Repeatability: unlimited as the topics vary. Restriction: only graduate students. EECSA, 272P. Design of radio frequency integrated circuits. 4 units. The arguments include modeling of RF
components; Design of corresponding networks; Theory / Modeling of transmission lines; Smith graphic and parameters s; Acoustic modeling of active and passive components; design of high frequency amplifiers; Design of low noise amplifiers (LNA); Mixer design; RF power amplifiers. Prerequisite: EECSA, 270AP. EECSA, 270AP with a degree of B
or higher restriction: Master of Engineering students only. Little graduate students only. EECSA, 277A. Advanced semiconductor devices I. 4 Units. Advanced complementary semiconductor field transistors (CMOSFET), scaling, modeling and manufacture of devices, equivalent circuits and their applications for digital, analogue, RF. Restriction: only
graduate students. EECSA, 277B. Advanced semiconductor II devices. 4 units. Semiconductor metal transistors (MESFETSs), bipolar transistors at heterogium (HBT), microwave semiconductor devices, equivalent circuits, models and manufacture of devices, microwave amplifiers, transmitters and receivers. Restriction: only graduate students. EECSA,
277C. Nanotechnology. 4 units. Manufacturing techniques and characterization of elements of electrical circuits on a nanometric scale. Quantized conductance, semiconductor quantum points, single-electron transistor, molecular wires, carbon nanotubes, self-assembly of nano-circuit elements, quantum information processing methods. Restriction:
only graduate students. EECSA, 278. Micro-System Design. 4 units. It covers the foundations of the numerous disciplines necessary for the design of microelectromechanical systems (MEMS): microfabric technology, structural mechanical on a microscale, electrostatic, circuit interface, control, computer-assisted design, system integration. The same
as Maed, 247. Restriction: only graduate students. CEESA, 279. Micro-sensors and actuators. 4 units. Introduction to microelectromechanical systems technology Basic principles and applications of important microsensors, implementation principles on microscale. Introduction to the elements of signal processing; processing of materials for the
manufacture of microsensors/actuators; intelligent sensors and microsensors/microactuators matrix devices. The same as MAEAY 249. Restriction: Only graduate students. EECSE 280A. 280A. Electromagnetic Engineering I. 4 Units. Fixed electromagnetic fields, Maxwell equations, circuits and transmission lines, aerial waves, guided waves and
radiation. Restrictions: Only graduate students. CEES 280B. Advanced Electromagnetic Engineering II. 4 units. Two-dimensional and three-dimensional limit value problems, dielectric waveguides and other special waveguides, microwave networks and antenna arrays, electromagnetic material properties and electromagnetic optics. Prerequisite:
CEES 280A Restriction: Only graduate students. CEES 280P. Advanced Electromagnetic engineering I. 4 units. Fixed electromagnetic fields, Maxwell equations, circuits and transmission lines, aerial waves, guided waves and radiation. Prerequisite: Recommended: Knowledge of engineering electromagnetics (e.g. CEES 180A). Restrictions: Only
Master of Engineering students. Only graduate students. CEES 282. Monolithic integrated circuit (MMIC) Analysis and Design II. 4 units. Design of microwave amplifiers using computer-aided design tools. Low noise amplifiers, multi-phase amplifiers, broadband amplifiers and power amplifiers. Hybrid circuit design techniques including filters and
balun. Theory and design rules for the design microwave oscillator. Restrictions: Only graduate students. CEES 284P. RF antenna Design . 4 units. Advanced transmission line design, electromagnetic wave radiation, dipole antennas, antennas, advanced antenna designs, and practical design considerations in communication systems. The course is
completed by RF design tools and modeling. Prerequisite: CEES 280AP Restrictions: Only Master of Engineering students. Only graduate students. CEES 285A. 4 units. Introduction to optical fiber communication systems, optical materials and electro-optics, and optical modulation devices at high speed and switching. Restrictions: Only graduate
students. CEES 285B. Laser and photon. 4 units. It covers the foundations of lasers and applications, including the propagation of the Gaussian beam, the interaction of optical radiation with issues, and the concepts of optical gain and feedback. Applications are taken from different optical communication fields, signal processing and material
diagnosis. Prerequisite: Bachelor of Science work in electromagnetic and atomic physics theory. CEES 285C. Nano Imaging. 4 units. Theory and practice of modern techniques and nanoscale applications. It traces the development of the microscope from ancient times to modern daytime techniques used to visualize the nano-world from atoms to
molecules, including practical experience in the laboratory. Restrictions: Only graduate students. CEES 285P. 4 units. Introduction to fiber optic communication systems, optical materials and electro-optics, and modulation deviceshigh speed and switching. Prerequisite: Electromagnetic engineering of university level I (e.g. CEES E80A). Restrictions:
Master of EngineeringAlone. Only graduate students. CEES 286. Manufacture of biomedical and wearable microdevices. 4 units. Covers preliminary details on prototyping and manufacturing techniques for biomedical and wearable microdevices. Manufacture and behavior of modern materials of biomedical devices such as hydrogel, PDMS,
biopolymer, intelligent materials and their uses are introduced. Prerequisite: Required: Knowledge of basic physics at university level. Restriction: Only graduate students. CEES 287. Micro/Nano Biotechnologies and Biosensing: Fundamentals, Design and Applications. 4 units. Provides an overview of current topics in micro/nanoscience,. Restriction:
Only graduate students. CEES 289. Bio-instrumentation. 4 units. It presents the instruments used in biomedical research, clinical medicine and health monitoring. The interface of bioelectronics and biomedical detection is taught with the most up-to-date methods. Integration of bio-instrumentation with data science and cloud computing is introduced.
Restriction: Only graduate students. CEES 292. Preparation for the full M.S. exam 1-8 units. Individual reading and preparation for the full M.S. exam. Grading option: only satisfactory/insoddisfacey. Repeatability: Can be repeated for unlimited credit times. Restriction: Only graduate students. CEES 293. Preparation for the preliminary doctoral
examination. 1-8 units. Individual reading and preparation for the preliminary examination of doctorate. Grading option: only satisfactory/insoddisfacey. Repeatability: Can be repeated for unlimited credit times. Restriction: Only graduate students. CEES 294. Electrical and computer engineering Colloquium. 1 Unit. Invited speakers discuss their
latest research results in electrical and computer engineering. Grading option: only satisfactory/insoddisfacey. Repeatability: Can be repeated for unlimited credit times. Restriction: Only graduate students. CEES 295. Seminars in Engineering. 1-4 units. Programmed every year by individual lecturers in the main field of interest. Repeatability:
Unlimited according to various topics. Restriction: Only graduate students. CEES 295P. Special topics in Electrical and Computer Engineering. 4 units. Studies in selected areas of electrical engineering. The topics covered vary every quarter. Repeatability: Unlimited according to various topics. Restriction: Only Master of Engineering students. Only
graduate students. CEES 296. Master of Science Thesis Research. 1-16 units. Individual research or investigation conducted in pursuit of the preparation and completion of the thesis required for the degree M.S. in Engineering. Repeatability: Can be repeated for unlimited credit times. Restriction: Only graduate students. CEES 297. PhD thesis in
Philosophy. 1-16 units. Individual research or survey conducted in preparation and of the dissertation required for the research doctorate in engineering. Repeatability: can be repeated for unlimited credit times. Restriction: Restriction: Students only. CEES 298. Topics in electrical and IT engineering. 4 units. Study of electric and computer
engineering concepts. Repeatability: unlimited based on the various topics. Restriction: only graduate students. Cees 299. Individual research. 1-16 Unit. Individual research or investigation under the direction of a single member of the faculty. Repeatability: can be repeated for unlimited credit times. Restriction: only graduate students.
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