E ELECTRICAL ENGINEERING 
E00001. Signals and systems 
Basic principles of signals and systems. Analysis of techniques in signals and continuous system techniques through time domains. Analysis of techniques in signals and continuous system techniques through frequency domain. Signal modulation principles. Introduction to analog-filter design. Textbook: Rodger E. Ziemer, Signals and Systems: Continous and Discrete, MacMillan, tercera edición, 1993. 

ACAD. PERIOD: SPRING & FALL 
LANGUAGE OF INSTRUCTION: SPANISH

E00002. Digital Signals Processing Systems 
Study of A/D conversion principles including sampling, quantification, codification and calculation of signal to noise relation. Analysis of discrete signals and systems according to time. Analysis of discrete signals and systems according to frequency. Study of discrete system analysis and Z-transformations and applications. Introduction to digital filter design. Textbook: Rodger E. Zeimer, Signals and Systems: Continouos and Discrete, MacMillan, 3rd edition, 1993. 
ACAD. PERIOD: SPRING & FALL 

LANGUAGE OF INSTRUCTION: SPANISH
E00003. Energy conservation 
Analyzing linear and non-linear magnetic circuits. Calculating losses in ferromagnetic nucleus. This course surveys the characteristics of an ideal transformer. Knowledge and application of the equivalent circuit in a transformer and in three-phase transformers. Familiarization with induction motors and knowledge and application of equivalent circuits in induction motors. Calculate torque- the principle velocity of an induction motor. Textbook: P.C. Sen, Principles of Electric Machines and Power Electronics, John Wiley and Sons, 1989. 

ACAD. PERIOD: SPRING & FALL 

LANGUAGE OF INSTRUCTION: SPANISH 
E00004. Electric energy controllers 
Study of synchronic machinery of cylindrical runner systems. Knowledge and application of an equivalent circuit of a synchronic machine. Principal operational characteristics of a synchronic machine. Study of direct current motors and understanding different connections of direct current motors. Development of equivalent circuits in direct current motors. Characteristics of torque- velocity of direct current motors. Familiarization with direct current motor controls. Description of power semiconductors. Analysis of rectifiers with diodes and controlled rectifiers. Study voltage controls in alternate currents. Understanding operational systems of direct current converters and velocity controls with solid state equipment. Textbook: P.C. Sen, Principles of Electric Machines and Power Electronics, John Wiley and Sons, 1989. 
ACAD. PERIOD: SPRING & FALL 
LANGUAGE OF INSTRUCTION: SPANISH

E00005 . Principles of electric and electronic energy 
"To know and analyze the basic principles of energy. Obtaining and transforming energy. To study the different kinds of energy, electrical, solar and kinesthetic. Basic knowledge of electronics and its application to the design of basic products such as house appliances, toys and training equipment." 
E00006. Electromagnetic actuators 

"To know the basic principles of electromagnetic energy conversion. To analyze the behavior of the electromagnetic actors. To study the operation principles of electric engines. Magnetic circuits. Electric transformers Electromagnetic actor principles. Direct current engines. Induction engines. Synchronic engines. Textbook: Slemon, Gordon.(1992) Electric Machines and Drives. Addison Wesley." 

LANGUAGE OF INSTRUCTION: SPANISH


E00007. Industrial electronic laboratory 

"Electronic conditioning circuit design, signal generators and power interphases. Construction of solid state converters for the electric energy transformation and control. Analysis, design and optimization of the pair regulation control and the control system speed of electric engines. Operation of the engine control centers of CD and CA (DC/AC drives) Power semiconductor devices. Electronic conditioning. Solid state converters, electric energy quality; Power factor and harmonic content, pair control and electric engine speed. Control center engine CD/CA. Textbook: Vithayathil, Joseph. (1995) Power Electronics: Principles and applications. McGraw Hill." 
E00811. Introduction to engineering 
Familiarization with the organization of the technological system of Monterrey. Norms, policies and principles for undergraduate students. Career profiles and programs of study. Development, importance and future of a career in the field. Job market and areas of opportunity. General methodology for engineering projects. Textbook: Legislación Académica para los Alumnos de las Carreras Profesionales, ITESM, 1994. 

ACAD. PERIOD: SPRING & FALL 

LANGUAGE OF INSTRUCTION: SPANISH

E00831. Electrical circuits I 
MKS rationalized system. Circuit elements definitions. Experimental circuit laws applied to simple electric circuits. Mesh and node analysis. Superposition and Thevenin Theorem. Inductance and capacitance in simple circuits. RL and RC circuits without independent source. Step function. RLC circuits without sources and with constant sources. 

Textbook: Williams H. Hayt y Jack E. Kemmerly, Engineering circuits analysis, McGraw Hill, Inc., Quinta edición,1993

LANGUAGE OF INSTRUCTION: SPANISH

E00832. Electric circuits II
Sinusoidal forcing function in electric circuits. Phasor concepts. Electric circuits ac Steady-state response using phasors. Average power, reactive power, apparent power, complex power and rms values in ac electric circuits. Polyphase circuits. Complex frequency and frequency response of electric circuits. Magnetically coupled circuits. 

Textbook: Williams H. Hayt y Jack E. Kemmerly, Engineering circuits analysis, McGraw Hill, Inc., Quinta edición,1993.

ACAD. PERIOD: SPRING & FALL 
LANGUAGE OF INSTRUCTION: SPANISH
E00835. Digital systems I 
Numerical codes and systems. Basic sluices for the design of combinational systems. Principles of Boolean algebra and map methodology for minimizing functions. Bistable, monostable and astable multivibrators. Designing simple sequential systems. Operational principles of commercial, sequential and combinational functional blocks. Implementation of digital systems analysis of medium complexity. Textbook: Ronald J. Tocci, Sistemas Digitales, Principios y Aplicaciones, Prentice Hall Hispanoamericana, quinta edición, 1993. 
ACAD. PERIOD: SPRING & FALL 

LANGUAGE OF INSTRUCTION: SPANISH

E00836. Digital systems II 

Memory devices, elements and circuit design. Sequential circuits for digital control systems. Commercial programmable logic. Algorithms of basic arithmetic functions and system implementation. Operational principles and important parameters of the most common logical families. Textbooks: John F. Wakerly, Diseño digital, principios y prácticas, Prentice Hall Hispanoamericana, Primera edición, 1992. Ronald J. Tocci, Sistemas Digitales, Principios y Aplicaciones, Prentice Hall Hispanoamericana, quinta edición, 1993. 

ACAD. PERIOD: SPRING & FALL 

LANGUAGE OF INSTRUCTION: SPANISH

E00853. Electromagnetic fields 
Study of an electromagnetic model: intensity and density of electrical and magnetic fields. Vectorial analysis: arithmetic and calculus using vectorial fields. Electrostatic fields: Coulomb's Law, Gauss' Law and electrostatic energy. Conductions and dielectric materials. Electrostatic problems with boundary value: Poisson and Laplace equations and unity theorem. Stable electric currents: field of current density field and current continuity equation. Magnetostatic fields: Ampere and Biot-Savart laws, magnetic permeability, magnetic circuits, magnetic force, inductance and magnetic energy. Changing fields in time, law of Faraday and 4 Maxwell equations. Textbook: David K. Cheng, Field and Wave Electromagnetics, Addison-Wesley, segunda edición, 1989. 

ACAD. PERIOD: SPRING & FALL 

LANGUAGE OF INSTRUCTION: SPANISH

E00854. Electronics 
Study of charges and current movements in semiconductors. Circuits with diodes and regulator circuits with zener diodes. Bipolar transistors and field effect transistors. Electronic circuits with small signals and medium wave lengths. Amplifying circuits with various transistors at medium wave-length frequencies. Understanding frequency of amplifiers with bipolar transistors and field effect transistors. Computerized simulators. Textbook: Robert Boytlestand and Louis Nashelsky, Electrónica: Teoría de Circuitos, Prentice Hall Hispanoamericana, quinta edición. 

ACAD. PERIOD: SPRING & FALL 

LANGUAGE OF INSTRUCTION: SPANISH

E00855. Electronics I 
Principles of operations and applications of rectifier diodes and regulator diodes. Power sources in linear regulators. Bipolar transistor and transistors of field effects. Special applications of semiconductor devices. Introduction to computer design and simulation of semiconductor devices and analogical circuits. Textbooks: Sedra and Smith, Microelectronic Circuits, Saunders College Publishing, 1991. Boylestad and Nashelsky, Electronic Devices and Circuit Theory, Prentice Hall, 1992. 
ACAD. PERIOD: SPRING & FALL 

LANGUAGE OF INSTRUCTION: SPANISH

E00856. Electronics II 
Understanding small-signal models for bipolar transistors and field-effect transistors. Basic configurations for amplifiers. Type A, B, AB, and D amplifiers. Analysis of amplifier frequency responses. Negative feedback in amplifiers. Textbooks: Sedra and Smith, Microelectronic Circuits, Saunders College Publishing, 1991. Boylestad and Nashelsky, Electronic Devices and Circuit Theory, Prentice Hall, 1992. 

ACAD. PERIOD: SPRING & FALL 

LANGUAGE OF INSTRUCTION: SPANISH 
E00857. Microprocessors and peripherals 
Study of typical architecture and operation of microprocessors and microcontrollers. Understanding instructions, language programming in models and assemblers. Interruptions and use and functions of common peripherals such as temporizators/counters and parallel/serial. Study of typical applications. Textbook: Scott MacKenzie, The 8051 Microcontroller, Mac Millan Publishing Company, 1992. 

ACAD. PERIOD: SPRING & FALL 

LANGUAGE OF INSTRUCTION: SPANISH

E00861. Applied electronics 

Properties, limitations and characteristics of operational amplifiers. Linear and non-linear electronic circuits with operational amplifiers. Computerized simulation of the different devices. Basic logical sluices. Study of the operational systems of Flip-Flops, counters and registers, and parts of a microcontroller. Programming techniques based on microcontrollers. Application design based on microcontrollers. Textbook: Robert Boytlestand and Louis Nashelsky, Electronics: Theory of Circuits, Prentice Hall Hispanoamericana, 5th edition. 

ACAD. PERIOD: SPRING & FALL 

LANGUAGE OF INSTRUCTION: SPANISH
E00863. Integrated analogical systems 

Analysis of commonly used types of conditioning signals. Operational amplifiers: functional blocks and other important applications. Instrumentation and isolation amplifiers. Operational principles of sinusoidal oscillators and relaxation oscillators. Study of A/D, D/A, V/F and F/V conversion techniques. Textbooks: Sedra and Smith, Microelectronic Circuits, Saunders College Publishing, 1991. Jacob, Industrial Control Electronics- Applications and Design, Prentice Hall, 1988. 

ACAD. PERIOD: SPRING & FALL 
LANGUAGE OF INSTRUCTION: SPANISH

E00864. Digital electrical engineering 
Solving linear equations through interactive methods in matrix algebra. Solutions of non-linear systems. Problems of boundary values for differential equations and electronic system design and simulation. Textbooks: Bruce Carnahan, Digital Computing and Numerical Methods, Wiley. 
ACAD. PERIOD: SPRING & FALL 

LANGUAGE OF INSTRUCTION: SPANISH 

E00871. Electrical engineering 
Understanding electrical systems' principles of operation. Understanding and application of direct current electrical circuit principles (D.C.) and alternate currents (A.C.). Knowledge of the functions of instruments used for measuring electrical variables. Basic principles of operation of transformers and electronic devices. Familiarization with general characteristics of electrical installations for home, commercial or industrial purposes. Textbook: V. del Toro, Fundamentos de Ingeniería Eléctrica, Prentice Hall, segunda edición, 1988. 
ACAD. PERIOD: FALL 

LANGUAGE OF INSTRUCTION: SPANISH 
E00873. Communications systems 
Principles of probability and statistics for communications systems. Electrical noise in analog-communication systems. Basic PCM codification concepts and variables. Digital transmission graphics in base band and modulated forms. Scheme for optimal detection graphics and comparison of communication performance through graphics. Information theories and their application in scheme of source codification and of codification for detecting and correcting errors. Textbook: Jerry D. Gibson, Principles of Digital and Analog Communications, MacMillan, 2nd edition, 1993. 

ACAD. PERIOD: FALL 

LANGUAGE OF INSTRUCTION: SPANISH AND ENGLISH
E00881. Engineering projects I
Methodology for carrying out projects. Identifying problems and areas of opportunity in electronic design. Proposing solutions and analyzing their feasibility. Defining criteria for evaluating the solution. Studying alternatives and choosing the optimal solution. 

E00885. Video systems 
Generation, transmission and reception of black-and-white and color image signals. Aspects of synchronism of video and audio signals; localization within the assigned television channels. Superheterodyne system, opening-mask kinescope and main electronic circuits, sweep and video signal processors. Digital TV, teletext, videotext, and close-caption technologies. Textbook: Bernard Grob, Basic Television and Video Systems, McGraw Hill, 1984.

E00935. Laboratory: digital systems 
Study of different logical family sluice parameters. Arithmetic and combinational logical function installations as well as diverse oscillating circuit installations. Understanding circuits that use memory devices. Principles of operation and programmable logical circuit design. Design of logical circuits for different types of sequential control systems and development of simple control graphics. Study of the SM-51 card based on the 8051 model and principles of operation based on software and hardware. Development of simple programs that estimate the 8051 microcontroller's capacity. Application of the most important peripherals such as parallel ports, counters-temporizer and serial ports for simple problem solving. Different control applications. Textbook: Juan M. Hinojosa and Martha S. López, Manual del Laboratorio de Sistemas Digitales, ITESM, 1995. 

ACAD. PERIOD: SPRING & FALL 

LANGUAGE OF INSTRUCTION: SPANISH

E00953. Circuits and measurement systems laboratory 
This course introduces the student to the proper usage of equipment for measurement in the electrical laboratory. Usage of general instruments such as multimeter, function generators, oscilloscope, impedance bridges, etc. Knowledge of security norms and analysis of errors in measurement. Proving basic principles and laws of electrical systems such as the following: Kirchhoff Laws, theorems by Thévenin and Norton, principles of linearity, superposition and duality. Introduction to the PSpice simulator for the analysis of electrical circuits. Textbook: Stanley Wolf and Richard Smith, Guía para Mediciones Electrónicas y Prácticas de Laboratorio, Prentice Hall Hispanoamericana, 1992. 
ACAD. PERIOD: SPRING & FALL 

LANGUAGE OF INSTRUCTION: SPANISH

E00971. Electronic design laboratory 
Interpretation of data sheets of semiconductor devices. Special analysis of analog simulators as an element for electronic designs. Design of power sources and audio amplifiers. Implementation of signal conditioning circuits and oscillators with operational amplifiers. Usage of sensors and transductor design. Designing systems for data acquisition. Usage of optoelectronic devices. Design of power interfaces and impressed circuits. Application of concurrent engineering systems to original electronic equipment models. Textbooks: Sedra and Smith, Microelectronic Circuits, Saunders Collage Publishing, 1991. Boylestad and Nashelsky, Electronic Devices and Circuit Theory, Prentice Hall, 1992. Jacob, Industrial Control Electronics-applications and Design, Prentice Hall, 1988. 

ACAD. PERIOD: FALL 

LANGUAGE OF INSTRUCTION: SPANISH

E00973. Communications systems laboratory 
Spectrum analysis and its application to signal and pass-band filter analysis. AM and FM system generation. Opto-electronic coupling. Signal sampling and time-division multichanneling (TDM), synchronization, pulse codification modulation (PCM), delta modulation. Microwaves: generation, detection, basic measurements, impedance measurement and coupling. Television: radio-frequency voltage measurements, TV set adjustment and video signal analysis. Amplitude shift keying (ASK) with and without white noise; frequency shift keying (FSK) with and without white noise; phase shift keying (PSK) with and without white noise. Textbook: Ricardo Guzmán Díaz, Jaime O. Estevané V. and Joel Ruiz de Aquino, Laboratorio de sistemas de comunicaciones eléctricas, Impresos ITESM, 3rd ed., 1995.

E00899. Field projects in industry and business 
Develop as a team (with other students and/or company personnel) the systems or subsystems related to Electronic and Communications Engineering, such as the design of electronic instrumentation of varied application, development of software, integration of computing systems and networks,integration of communications systems, process instrumentation, technical-practical investigations related to one’s major field of study. As well as the carrying out of corrective maintenance, technical support, and training courses with specific and measurable objectives. 

LANGUAGE OF INSTRUCTION: SPANISH

E00882. Engineering projects II 
Implementing the solution to a problem in electronic design. Creating technical documentation related to the project's development. Analyzing the results and impact of the solution. Defending the project.

