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This concentration prepares graduates to work as biomedical engineering technologists in hospitals, government, and industry.
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W=Writing Intensive, O=Oral Intensive, T=Using technology intensive
1. See catalog for course numbers to meet this general education requirements.

2. Required of all entering students with less than 15 semester hours of college credit.
3. MATH 1910 (4) and MATH 1920 (4) will also satisfy the mathematics requirement. 

4. The two courses, ENTC 4360 and ENTC 4380 meet the technical practicum requirement of the technical core.

5. Any electronic specialty course, PUBH 2750, or approved courses by advisor.
COURSE DESCRIPTIONS
General Education Core
See the undergraduate catalog for the courses that meet the Art, Speech, Social Sciences, and Speech requirements.  Also check the undergraduate catalog regarding the number and courses that meet the Writing (W), Oral (O), and Using technology (T) intensive requirements.
ENGL 1010. Critical Reading and Expository Writing (3 credits) Writing paragraphs and essays based on close readings of various texts; emphasis on clear, grammatically correct expository prose. Students must take this course during the first eligible semester at the university.
ENGL 1020. Critical Thinking and Argumentation (3 credits) Prerequisite: ENGL 1010 or equivalent. Writing essays based on critical analyses of various literary texts; emphasis on sound argumentative techniques; requires documented research paper. 

MATH 1530. Probability and Statistics - Noncalculus (3 credits) Prerequisites: Two years of high school algebra. Descriptive statistics and its relevance, including probability, experimentation, measurement, sampling and surveys. Informal statistical inference and hypothesis testing are included.
HSCI 2010. Anatomy and Physiology I (3 credits) An introductory course in anatomy and physiology. Includes a study of the skeletal, muscular, respiratory, and digestive systems of man. Two hours lecture.

HSCI 2011. Anatomy and Physiology Laboratory I (1 credit) Prerequisite or Concurrent: HSCI 2010. Consists of the study of anatomy using charts, models, manikins, slides, and dissection of animals. Appropriate laboratory exercises in physiology are included. Laboratory will cover those systems listed under HSCI 2010. One two-hour laboratory per week.
HSCI 2020. Anatomy and Physiology II (3 credits) Prerequisites: HSCI 2010. Continuation of HSCI 2010. Includes a study of the circulatory, excretory, reproductive, and nervous systems. Two hours lecture. 

HSCI 2021. Anatomy and Physiology Laboratory II (1 credit) Prerequisite or concurrent: HSCI 2020. Continuation of HSCI 2011. Laboratory will cover those systems listed under HSCI 2020. One two-hour laboratory per week. 

ENTC 3020. Technology and Society (3 credits) Prerequisites: ENGL 1020. How does technology impact society and one's daily life? Historical aspects of the development of technology beginning with Stone Age peoples through the Industrial Revolution, to modern concepts. An atmosphere where group discussions struggle with some of the dilemmas of modern life.
HIST 2010. The United States to 1877 (3 credits) A survey of the settlement and development of the colonies, the revolutionary period, the making of the Constitution, the diplomatic, economic, and political problems of the new government, the nature of economic sectionalism, Jacksonian democracy, territorial expansion, the Civil War, and Reconstruction.
HIST 2020. The United States Since 1877 (3 credits) Growth of the United States as an industrial and world power since Reconstruction.

TECHNOLOGY CORE

ENTC 1510. Student in University (2 credits) This course is meant to provide guidance to first-year university students as they begin their search for directions to take in self-definition, intellectual growth, career choices, and life skills.

ENTC 2170. CADD (Computer Aided Design Drafting) (4 credits) Co- or Prerequisite: ENTC 1110 or drafting experience. An introduction to the principles of computer-aided design drafting.
ENTC 3030. Technical Communication (3 credits) Prerequisites: ENGL 1010 and 1020. A comprehensive study of technical and professional communication in written and oral form. Covers rhetorical principles and their application in a variety of types of business correspondence, reports, and technical/scientific documents. Lecture and classroom exercises. 

 ENTC 4017/5017. Industrial Supervision (3 credits) Behavioral studies related to supervision. Supervisory functions, motivation, interviewing, and personal advancement. Lecture, case studies, discussions, and reports. 
ENTC 4060. Project Scheduling (3 credits) Prerequisite: Instructor approval. A detailed study in planning, organizing, and controlling projects. Computer software is used to schedule projects. Emphasis is placed on time, resources, and capital considerations for the project. Lecture, team exercises, extensive laboratory, and presentations. 
ENTC 4360. BMET Internship I (2 credits) Prerequisites: HSCI 2020-2021, PUBH 2750, ENTC 3320. Co-requisite: ENTC 4350. The student will be assigned to a selected regional hospital for eight credits per week after the fourth week of classes, and then for 40 hr/week for three weeks after the semester ends. The student will work under the supervision of a senior BMET or clinical engineer. Assignments will include PM, calibration, trouble-shooting and repair, and management of equipment taught in ENTC 4350. The student will be required to pass a pre-employment physical examination and have liability insurance before being assigned to internship. 

ENTC 4380. BMET Internship II (2 credits) Prerequisites: ENTC 4350, ENTC 4360. Co-requisite: ENTC 4370. The student will be assigned to a regional hospital for eight credits per week for 15 weeks. The student will work under the supervision of a senior BMET or clinical engineer. Assignments will include hands-on repair, PM and calibration of and management of hospital equipment studied in ENTC 4370. The student may be required to pass a pre-employment physical exam and acquire liability insurance before being assigned to an internship. 

Aditional Requirements
ENTC 2310. Electrical Principles (4 credits) Prerequisites: MATH 1720. Introduction to electricity, DC circuits, power, DC meters, conductors, insulators, capacitance, magnetism, and electromagnetic induction. AC circuits, reactance, impedance, AC power, power factor, and resonance. Lecture and laboratory. 

ENTC 2320. Electronics I (4 credits) Prerequisites: ENTC 2310, MATH 1840. Devices, rectification, filters, voltage regulation, characteristic curves, graphical analysis of amplification, amplifier configurations, amplifier equivalent circuits, gain equations, static and dynamic load lines, and biasing. Lecture and laboratory. 

ENTC 2330. Network Systems (3 credits) Corerequisites: ENTC 2310. An introduction to Network Hardware. Both wire and wireless systems will be examined. Hardware for LAN, WAN systems will be examined. 

ENTC 3310. Circuit Analysis (3 credits) Prerequisite: ENTC 2310 and MATH 1850. Loop equations and node voltage analysis, principles of phasers and complex numbers applied to alternating current circuits, superposition, Thevenin's and Norton's Theorems, solving circuit problems using the computer. 

ENTC 3320. Electronics II (4 credits) Prerequisites: ENTC 2320, 3310. Multistage amplifiers, coupling, frequency response, classes of amplification, power amplifiers, feedback amplifiers, sinusoidal oscillators, multivibrator circuits and operational amplifier circuits. Lecture and laboratory. 
{ENTC 3331. RF Fundamentals (3 credits)(Prerequisites: MATH 1850 or MATH 1920, PHYS 2010/2011, and ENTC 3310.  Analysis of electromagnetic characteristics of active and passive devices.}

ENTC 3370. Electronics-Digital Circuits (4 credits) Prerequisite: One computer science course. Introduction to digital logic, binary numbers and codes, Boolean algebra, gating networks, flipflops, counters, registers, arithmetic circuits, code conversion, decoding, and memory circuits. Lecture and laboratory. 
ENTC 4277/5277. Instrumentation and Process Control (4 credits) Prerequisite: ENTC 2310. Principles of measurement and control. Theory and laboratory experience pertaining to modern instrumentation; pressure, temperature, liquid level, flow, and automatic controls including PLCs and microcomputers. Lecture and laboratory. 
ENTC 4337/5337. Microprocessors (4 credits) Prerequisite: ENTC 3370. Introduction to microprocessors. Instruction is developed around a microprocessor trainer. Topics include assembly language programming, examples of hardware/software tradeoffs, interrupt system, alternative approaches to input/output and timing, the use of programmable LSI devices, and how microcomputers can communicate with external systems. Lecture and laboratory. 

ENTC 4347/5347. Digital Signal Processors (4 credits) Prerequisite: ENTC 4337. A continuation of ENTC 4337. Instruction is developed around an microprocessor single board computer. Topics include review of microprocessor hardware and instruction set, arithmetic operations, serial data communications, interfacing analog devices, using interval timers, stepper motor control, and an introduction to trouble- shooting. Lecture and laboratory. 

ENTC 4350. Biomedical Instrumentation I (4 credits) Prerequisites: ENTC 3320 and ENTC 4277. A first course in biomedical instrumentation. Content includes hospital equipment safety, biopotentials, electrodes and transducers, the principles of electrocardiographs, pacemakers, defibrillators, IV pumps, catheters and ventilators. Also, information flow, medical indications and complications, the patient-machine interface, how to teach others to use the equipment. Laboratory experiments on medical circuits will be studied or performed. 
ENTC 4390. Medical Imaging Equipment Technology (3 credits) Prerequisite: ENTC 3320. Medical diagnostic equipment, including x-ray, ultrasonic equipment, ultrasonics, nuclear imaging, magnetic resonance imaging (MRI) and Position Emission Scanner will be discussed. Medical image processing based on Fourier Analysis will be developed. Emphasis is on physical principles, information flow, patient interface, indications and hazards. 
MATH 1720. Precalculus (3 credits) Prerequisites: Two years of high school algebra or MATH 1710 or the equivalent. A study of functions and their graphs, including polynomial and rational functions, exponential and logarithmic functions, and trigonometric functions. 

3MATH 1840. Analytic Geometry and Differential Calculus (3 credits) Prerequisites: MATH 1720 or two years of high school algebra and high school trigonometry. A course in differential calculus with technical applications. Analytic geometry, quadratic equations, and additional topics in trigonometry as foundation to the calculus. Limits, the derivative, and applications. 

3MATH 1850. Integral Calculus for Technology (3 credits) prerequisite: MATH 1840. A course in integral calculus with technical applications. Sequences and series, the integral, exponential and logarithmic functions, and differentiation and integration of transcendental functions. 

PHYS 2010. General Physics I- Noncalculus (3 credits) Prerequisite: Mathematics 1720 or equivalent. A survey of the topics in classical physics intended primarily for students in preprofessional curricula and majors in various engineering technology concentrations. (Engineering transfer students should take Physics 2110-20.) Topics include mechanics, thermodynamics, waves, electricity and magnetism, and geometrical options. Good working knowledge of algebra and trigonometry is assumed; heavy emphasis on solutions to numerical problems. 2010-20 should be taken in sequence. (Many curricula require a laboratory course in physics. Students in these curricula must also take 2011, General Physics Laboratory I.) Three one-credit lectures each week. 

PHYS 2011. General Physics Laboratory - Noncalculus I (1 credit) Experiments dealing with the basic laws of physics, designed to reinforce and supplement concepts learned in general physics. One two-credit lab session each week. 

TECHNICAL ELECTIVES

ENTC 3340. Electrical Machinery (3 credits) Prerequisite: ENTC 2310. Motors, generators, alternators, motor controllers, three phase electrical systems, polyphase transformers, wattmeters. Lecture and laboratory. 

ENTC 3350. Industrial Electronics (3 credits) Prerequisite: ENTC 2320. SCR devices, silicon controlled rectifier circuits, relay circuits, timing circuits, photoelectric devices, unijunction transistors, diacs, triacs, saturable core reactors, rectification of three phase, industrial controls, programmable logic controllers, and fiber optics. 

ENTC 4037/5037. Quality Assurance I (3 credits) Prerequisite: MATH 1530. Objectives of quality control in manufacturing. Control charts for variables, control charts for attributes, and lot by lot acceptance sampling for attributes. (ANSI/ASQC Z1.4). The statistical approach to methods and procedures associated with quality assurance in manufacturing processes. Lecture. 

ENTC 4047/5047. Quality Assurance II (3 credits) Prerequisite: ENTC 4037. Special process control charting defect, moving average and CuSum charts. Sequential sampling and lot by lot acceptance for variables (ANSI/ASQC Z1.9). Reliability testing, failure rate of a population, bathtub curve, and series/parallel math modeling for reliability. Lecture. 

ENTC 4287/5287. Introduction to Robotics (3 credits) Prerequisite: CSCI 2100 or permission of instructor. Theory, fundamental concepts, and applications of robotics and computer-aided manufacturing. History, robot elements and types, actuators and manipulators, programmable systems, vision systems, safety, robotic work cells, applications, and economic analysis. Lecture and laboratory. 

ENTC 4307. Telecommunications (4 credits) Corequisite: ENTC 4347. A study of the operation of wireless, digital communication systems including modulation and demodulation and the wireless propagation channel.  Lecture and laboratory. 

ENTC 4310. Electronics-Communications (4 credits) Prerequisite: ENTC 3330. RF transmitting and receiving circuits, amplitude and frequency modulation and detection, phase modulation, antennas and RF transmission lines, multiplexing, television transmission, and reception. Lecture and laboratory. 

ENTC 4370. BMET Instrumentation II (4 credits) Prerequisites: ENTC 4350. A second course in biomedical instrumentation. Content includes biomedical equipment analysis, clinical lab equipment, ultrasonics, lasers, surgical equipment and troubleshooting of medical equipment. 

ENTC 4777/5777. Safety Management (3 credits) Prerequisite: PSYC 1310. Junior standing or permission of instructor. A study of the methods of planning, organizing, and controlling a safety program, The study will include: the safety problem, accident causation, motivational and marketing methods of safety, safety training and leadership, and a study of OSHA and TOSHA practices and procedures. 
ENTC 4900. Independent Study in Technology (1-6 credits) Prerequisites: Minimum of nine credits in the subject area and approval of the instructor who will supervise the study. An industrial problem by arrangement with a faculty member. An independent study plan. Technical report plus laboratory experiences required. 

ENTC 4957/5957. Special Topics in Technology (2-6 credits) Special topics of current interest to groups of students concerning content not presented in regular course offerings. May be repeated for credit if material covered is significantly different or advanced. 

ENTC 4989-99. Cooperative Education (1-3, 1-3 credits) 

PUBH 2750. Medical Terminology (3 credits) Designed for public and allied health professionals who need to read and interpret health and medical reports, research reports, or professional literature. Analysis and utilization of medical terms related to various disorders will be made. 
Substitutions
3MATH 1910. Calculus I (4 credits) Prerequisites: Two years of high school algebra, one year of plane geometry, and trigonometry, or MATH 1720. Functions, limits of functions, derivatives and applications, and introduction to the integral. 

3MATH 1920. Calculus II (4 credits) Prerequisite: MATH 1910. Applications of the integral, inverse trigonometric functions, exponential and logarithmic functions, techniques of integration, indeterminate forms and improper integrals, sequences and series. 










