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Lecture: AERO 120, Monday and Wednesday, 10:30 — 11:20

Lab: AERO 141, Tuesday and Thursday, 8:30 — 10:20 OR 10:30 — 12:20 am
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Course Overview

Modern aerospace vehicles rely on electronics, computers, and communications as essential system components.
While these systems are most often designed by Electrical Engineers, to be effective as system designers,
integrators, and analysts, Aerospace Engineers must have a solid understanding of these critical subsystem areas.
The aim of this course is to provide an overview of analog electronics, digital electronics, and communication
system concepts as they are used in the aerospace industry. The emphasis is on practical, hands-on experience
and important concepts in a select number of key areas. Throughout the course, students work in teams to design,
build, test, and analyze electronic circuits, work with electronic instruments, interface these instruments to a
computer, and implement a communications link. It is our goal that students walk away from this class with a
basic understanding of instrumentation electronics, computer interfacing, and radio communications. This
understanding is derived from experience building and working with real electronics in the lab.

Course Outline

The course is divided into three main sections: i) analog electronics, ii) digital electronics, and iii)
communications. A number of the lab experiments in all three sections are designed to utilize the Analog Devices
ADXL321 accelerometer. In the Analog Electronics section of the course we look at the accelerometer output to
study vibrations of a beam. In the process, we build passive circuits to lower the output range of the accelerometer
and active circuits to amplify it, conditioning circuits to filter noise in the output, and learn to use multimeters,
oscilloscopes, and spectrum analyzers. In the second section of the course on Digital Electronics, we log data from
the accelerometer instrument to the lab station computers and discuss relevant issues such as communications
protocols, analog-to-digital and digital-to-analog conversions, and sampling. In the final section of the course on
Communications, we will use the accelerometer data as a source of telemetry; modulate carrier signals, compute
satellite communications link budgets, and design and conduct a GPS receiver experiment.

Prerequisites

Physics I, Aerospace Mathematics, and Introduction to Dynamics and Systems are prerequisites for this course.
In fact, much of the material covered in this class you have been exposed to already in these earlier courses. We
expect you to build upon this experience base and make connections between the new material and the old. In
ASEN 2001-2004 you have seen and used instrumentation electronics, but in general, someone else took care of
designing them. In Physics Il you covered some circuit theory, but did not build any practical systems. For this
course it is assumed that you have a working knowledge of the prerequisite material. We will build on this
foundation by revisiting these topics in more details and conducting hands-on laboratory experiments.

Class Format

The semester is organized into 12 weekly laboratory modules with other weeks utilized for exams. With the
exception of the first lab, each lab module lasts one week beginning with the Monday lecture session. The Monday
lecture introduces the concepts and materials to be studied in the lab, and provides an overview of the reading
materials and the lab activities, including a pre-lab homework assignment. The following Tuesday lab session
begins with an evaluation of the pre-lab assignment, and a quiz, followed by group lab work for the remainder
of the period. Instructors and teaching assistants are available in the lab to answer questions, demonstrate how to
use equipment, and discuss the material with individual lab groups. The second lecture period is used to finish
the topic of the ongoing lab and answer questions about the ongoing lab. Thursday's lab section continues the
group work on the lab with emphasis on documentation of method and analysis of results for inclusion in the lab
report. Group lab reports are due prior to the beginning of class on Monday and will be submitted as a hard copy
for grading. Please review the Lab Guidelines handout for more information. The group lab reports are graded
and returned to your group in one week whenever possible, during the Tuesday lab period.

Assessment / Written and Practical Exams
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be sure that the learning is not also split up, but is

shared among the whole group. At the end of the semester you will evaluate your peers (all group members you
worked with throughout the semester) and submit your scores to the instructors. The instructors will take your
input and assign a PEF score between 50% and 100% for each student for their effort in the lab and completing
the reports. The group work (GW) grade then will be multiplied by the PEF score and added to the individual
work (IW) score to calculate your final grade. The PEF score is thus a a very significant part of your final grade
and it is there to ensure that all students are contributing to the group work.
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as soon as possible to make alternate arrangements. Make up exams due to illness require a note from a
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University Policies - Spring 2019

Accommodation for Disabilities

If you qualify for accommodations because of a disability, please submit your accommodation letter from
Disability Services to your faculty member in a timely manner so that your needs can be addressed. Disability
Services determines accommodations based on documented disabilities in the academic
environment. Information on requesting accommodations is located on the Disability Services website. Contact
Disability Services at 303-492-8671 or dsinfo@colorado.edu for further assistance. If you have a temporary
medical condition or injury, see Temporary Medical Conditions under the Students tab on the Disability Services
website and discuss your needs with your professor.

Religious Holidays

Campus policy regarding religious observances requires that faculty make every effort to deal reasonably and
fairly with all students who, because of religious obligations, have conflicts with scheduled exams, assignments
or required attendance. In this class, you must let the instructors know of any such conflicts within the first two
weeks of the semester so that we can work with you to make reasonable arrangements. See the campus policy
regarding religious observances for full details.

Classroom Behavior

Students and faculty each have responsibility for maintaining an appropriate learning environment. Those who
fail to adhere to such behavioral standards may be subject to discipline. Professional courtesy and sensitivity are
especially important with respect to individuals and topics dealing with race, color, national origin, sex,
pregnancy, age, disability, creed, religion, sexual orientation, gender identity, gender expression, veteran status,
political affiliation or political philosophy. Class rosters are provided to the instructor with the student's legal
name. | will gladly honor your request to address you by an alternate name or gender pronoun. Please advise me
of this preference early in the semester so that 1 may make appropriate changes to my records. For more
information, see the policies on classroom behavior and the Student Code of Conduct.

Sexual Misconduct, Discrimination, Harassment and/or Related Retaliation

The University of Colorado Boulder (CU Boulder) is committed to fostering a positive and welcoming learning,
working, and living environment. CU Boulder will not tolerate acts of sexual misconduct (including sexual
assault, exploitation, harassment, dating or domestic violence, and stalking), discrimination, and harassment by
members of our community. Individuals who believe they have been subject to misconduct or retaliatory actions
for reporting a concern should contact the Office of Institutional Equity and Compliance (OIEC) at 303-492-2127
or cureport@colorado.edu. Information about the OIEC, university policies, anonymous reporting, and the
campus resources can be found on the OIEC website.

Please know that faculty and instructors have a responsibility to inform OIEC when made aware of incidents of
sexual misconduct, discrimination, harassment and/or related retaliation, to ensure that individuals impacted
receive information about options for reporting and support resources.

Honor Code

All students enrolled in a University of Colorado Boulder course are responsible for knowing and adhering to the
Honor Code. Violations of the policy may include: plagiarism, cheating, fabrication, lying, bribery, threat,
unauthorized access to academic materials, clicker fraud, submitting the same or similar work in more than one
course without permission from all course instructors involved, and aiding academic dishonesty. All incidents of
academic misconduct will be reported to the Honor Code (honor@colorado.edu); 303-492-5550). Students who
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the Honor Code as well as academic sanctions from the faculty member. Additional information regarding the
Honor Code academic integrity policy can be found at the Honor Code Office website.
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