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BET 205 – High Power Medical Equipment
Standard Course Outline (Updated: 12/03/2004)
	Catalog Description: 
	BET 205: High Power Medical Equipment
(3 credits). A study of high-power medical instrumentation using lumped-element p-n junction devices, crystals, and lasers. Prerequisite: EE T 114 

	Goals of the Course:
	High Power Medical Equipment To provide students with an in-depth background of discrete devices and circuits, and to teach them the necessary tools for analysis and design of these circuits.

	Relationship to 2BET Program Outcomes:
	BET 205 contributes to the following 2BET program outcomes:
· Understand and apply a fundamental knowledge of electrical and electronic engineering technology fundamentals, components and circuits. (Outcome 3)

· Understand use and application of applicable test equipment, simulators and tools required to PM and service limited number of medical equipment and systems. (Outcome 5)

· Work with fellow technicians, clinical professionals and other related professionals by functioning effectively on teams and by independent work. (Outcome 8)

· Communicate effectively with fellow technicians, clinical professionals and other related professionals. (Outcome 10) 

	Course Outcomes:
	The specific course outcomes supporting the program outcomes are:

Outcome 3:

· Students will be able to identify and understand fundamentals of solid –state principles

· Students will be able to identify and understand fundamentals of diode biasing (Forward/Reverse Bias, P-N Junction)
· Students will be able to identify and understand fundamentals of diode models - Ideal, Practical, and Complete Diode
· Students will be able to read and understand diode specification sheets
· Students will be able to identify and understand fundamentals of  specialized diodes - Zener, LED, Clippers, Clamper and Voltage Multipliers and Testing
· Students will be able to identify and understand fundamentals of power supplies – Transformers, Half wave rectifiers, Full wave rectifiers (transformer & bridge circuits), Filters, Regulation and protection

· Students will be able to identify and understand fundamentals of switching mode power supplies

· Students will be able to identify and understand the following select amplifier circuits:

· Open Loop

· Differential

· Unity Gain

· Inverting

· Non-Inverting

· Instrumentation Amplifier

· Comparator

· Summing

· Integrator

· Differentiator
· Tuned amplifiers (low pass, high pass and notch filters)
· Students will be able to calculate the following on OP-Amplifier circuits:

· Common Mode Reduction

· Gain

· Output phase relationship in relation to input

· Frequency response

· Students will be able to identify and understand the following specialized power devices – Thyristors, SCR, Diac, Triac, Photo Detectors, and Optoisolators
· Students will be able to identify and understand the 555 Timer
Outcome 5:

· Students will be able to construct prototype electronic circuits

· Students will be able to design electronic (PC software based) prototype electronic circuits

· Students will be able to correctly operate standard electronic test equipment, such as: oscilloscopes, digital multi meters, frequency generators, frequency counters, power supplies, current meters and soldering equipment
· Students will be able to correctly analyze and compare a constructed circuit to it’s designed theoretical circuit 

Outcome 8:

· Students will work with other students in teams that are conducting and reporting electronic lab projects

· Students will work with other students in a team environment to design and complete a written report for a theoretical power supply
Outcome 10:

· Students will be able to present an organized written engineering laboratory reports based upon the desired and actual outcomes of electronic experiments

· Students will be able to present an organized written engineering report based upon the theoretical design of a power supply

	Suggested Texts:
	The following are suitable texts and/or references for this course:

· Paynter, Introductory Electronic Devices and Circuits - Conventional Flow Version, Sixth Edition, 2003

· Paynter, Lab Manual to Accompany Introductory Electronic Devices and Circuits - Conventional Flow Version, Sixth Edition, 2003

	Prerequisites by Topic:
	Students are expected to have the following topical knowledge upon entering this course:

· Understanding and analysis of basic dc and ac circuits 

· Understanding and analysis of digital components and circuits 

· Knowledge of computer applications including word-processing, spreadsheet  and internet usage
· Basic electronics laboratory measurement techniques 

· Algebra and trigonometry

	Course Topics:
	Coverage times shown in parentheses are suggestions only. 
· Introduction & Fundamentals of Solid –State Principles and N & P Materials

· Diode biasing (Forward/Reverse Bias, P-N Junction)

· Diode Models - Ideal, Practical, and Complete Diode

· Diode Specification Sheets

· Specialized Diodes - Zener, LED, Clippers, Clamper and Voltage Multipliers and Testing

· Power Supplies – Transformers, Half wave rectifiers, Full wave rectifiers (transformer & bridge circuits), Filters, Regulation and protection

· Switching Mode Power Supply basic design

· Operational Amplifiers – Overview & Unity Gain, Differential, Inverting, Non-Inverting, Frequency Response, Comparators, Integrators and Differentiators.

· Specialized High Power Devices – Thyristors, SCR, Diac, Triac, Photo Detectors, and Optoisolators

· Specialized Devices - 555 Timer and Tuned amplifiers (Low pass, high pass and notch filters)

	Computer Use:
	Access to electronic resources is required. This serves as a vital vehicle for students to contact and interact with electronic resources, participate in online discussions and other exchanges, access resources such as bulletin boards, mailing lists, and the World Wide Web.  

Students are required to communicate with faculty during this course through electronic mail (e-mail) and other online formats. Each student is required to obtain a Penn State ACCESS account. This user ID and password will be used to gain access to specific course materials as well as the course bulletin board. Students will be required to check their e-mail and the BET Web Site http://www.nk.psu.edu/bet at least daily to look for announcements and updates.

Many of the documents on this site are in portable document format (pdf). Acrobat® Reader version 3.0 is required to view these documents. If you do not currently have this version of the software, it is available for download free from Adobe.. 

Finally, spreadsheet software is used to analyze, tabulate and organize data.

	Laboratory Exercises: 
	Laboratory investigations of the following circuits would be appropriate for this course: 

Lab 1 – Introduction to MultiSim

Lab 2 - Diode Characteristics
Lab 3 – Zener Diodes

Lab 4 – Diode Rectifier Circuits

Lab 5 – Basic Power Supply

Lab 6 – Multimeter Project

Lab 7 – Inverting Amplifiers

Lab 8 – Noninverting Amplifiers

Lab 9 – Comparators 

	Required Equipment:
	The following is the minimum equipment required to conduct this course: 

· Test Equipment 
· Breadboard Kit and Components

· MultiSim Software and PC to Operate
· Digital Multimeter

· Frequency Counter
· Function Generator
· Oscilloscope
· Triple Power Supply
· Soldering Equipment
Digital Multimeter Kit (students purchase and construct)

	Course Grading: 
	Exams (4 x 10%)
               40%

Weekly Quizzes
               10%
Power Supply Project                             10%
Lab Reports
               25%

Final Exam
                                   15%
                                                             Total        100%


	· Lab Reports: All lab reports are individual. Reports are due the week immediately following the completion of the lab. Reports are worth 10 points each, and will be penalized 2 points for each week (or part thereof) late; negative lab grades are possible. All reports must be word processed or typed, no hand written reports will be accepted. Attendance at all lab sessions is mandatory. If you cannot attend a lab, see your instructor at once to arrange to make it up. 
	

	Course Coordinator:
	Myron D. Hartman, Program Coordinator BET, Penn State New Kensington (mdh15@psu.edu)
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