
EGR 326Embedded System DesignFall 2009Des
riptionThis 
ourse will introdu
e you to the design of embedded ele
troni
 systems. The 
ourse will be nearly evenlysplit between the presentation of theoreti
al ideas and their implementation. Building upon the introdu
tory materialin EGR 226 and EGR 214, this 
ourse examines the prin
iples and pra
ti
es ne
essary to understand how to designand build a
tual embedded system produ
ts.The task of an embedded system designer is 
hallenging and interesting sin
e a wide variety of engineering
onstraints must be managed simultaneously. These 
onstraints may in
lude 
ost, size, power 
onsumption, heatdissipation, battery life, ele
tro-magneti
 interferen
e and sus
eptibility, ele
tro-stati
 dis
harge immunity, usability,and fun
tionality. In order to be su

essful, the embedded system designer must possess 
reativity, 
ompeten
e,perseveran
e, 
ommuni
ation skills, a broad edu
ation, and at least a little bit of talent. Hopefully, this 
ourse willallow you to 
ultivate the above. Prerequisites/CorequisitesPrerequisites: EGR 214, EGR 226 Instru
torProf. Andrew SterianKEN227<steriana�gmail.
om>331-6756 Meeting TimesLe
tures: Monday, Wednesday, Friday 11:00-11:50 PM, KEN222Labs: Monday, Wednesday 2:00-4:45 PM, KEN236O�
e HoursMonday, Wednesday, Friday: 12:15 - 1:00 KEN227Thursday: 12:00 - 2:00 KEN227O�
e hours may be interrupted/supplanted by department meetings or other unplanned �distra
tions�. In otherwords, don't assume that you 
an �nd me in my o�
e during o�
e hours. Please be
ome very pro�
ient and
omfortable at 
ommuni
ating with me via e-mail. I'd be glad to s
hedule an appointment with you in person, eitherduring o�
e hours or at other available times.Required Texts/Supporting Materials(1) Sterian, A. EGR 326 Le
ture Notes, Revision 1.7, 2009 (available in the bookstore)(2) MW2 or MW3 
ir
uit board ($35/$45, pur
hased from Prof. Parikh with 
ash or 
he
k payable to �S
hool ofEngineering�). Students who already pur
hased an MW2 board for use in EGR226 do not need to pur
haseanother one.There are several additional resour
es that you may �nd useful for this 
ourse. These will be listed on the 
lass website: <http://
laymore.engineer.gvsu.edu/~steriana/326>. You should be
ome a

ustomed to 
he
king this webpage regularly for announ
ements and links to useful items.1



2 GradingThere will be two mid-term exams held during 
lass/laboratory periods. There will be a ��nal quiz.�You will be submitting approximately 6 homework assignments 
omprising both homework-type problems aswell as lab writeups. These are due at the beginning of 
lass . After assignments are 
olle
ted, solutions will behanded out. As a result, no late submissions will be a

epted .You will also be responsible for a proje
t that is to be 
ompleted by the end of the semester and will form asigni�
ant part of your grade. In this proje
t, you will 
arry a 
on
ept from initial spe
i�
ations all the way throughto a �nished produ
t that you 
an (and will) demonstrate to others. This 
omponent of the 
ourse is des
ribed inmore detail in a separate handout.The dates and approximate weightings of the exams, quizzes, and homework are shown below.Exam #1 O
tober 5 20%Exam #2 November 9 20%Exam #3 De
ember 16 10%Proje
t De
ember 10 35%Assignments O

asional 15%The following grading s
ale will be used throughout the 
ourse for all grading 
omponents (exams, homework,proje
t, and �nal grade). A 90.5-100%A- 86-90.5%B+ 81.5-86%B 77-81.5%B- 72.5-77%C+ 68-72.5%C 63.5-68%C- 59-63.5%D+ 54.5-59%D 50-54.5%F 0-50%Note that I will only assign letter grades at one time in the 
ourse: for your �nal mark. At all other times, aper
entage s
ore will be used. You 
an use the above mapping between letter grades and per
entage s
ores to giveyou a rough estimate for how you are faring in the 
ourse.Be
ause of the above poli
y:
• S
ores are not quantized to letter grades until the very end, thus...
• A few points here and there won't make any di�eren
e to your �nal grade.I assign grades based upon an overall assessment of your work, and your �nal grade may be adjusted up or downbased upon this assessment. Consider ea
h one of the above grading instruments as pie
es of eviden
e. Takentogether, they paint an overall pi
ture of your knowledge and understanding. Other pie
es of eviden
e in
lude yourattendan
e and parti
ipation in 
lass and laboratory, the e�ort you put into 
ompleting your assignments, and anye�orts you make to 
omplete extra-
redit problems. Extremely important are your parti
ipation and engagement inthe 
ourse proje
t, and poor performan
e in these domains will greatly redu
e your �nal grade.Course Poli
iesThis 
ourse will make extensive use of tools, both in software and hardware. Some 
lass and/or lab time will bespent on introdu
ing you to these tools but you are also expe
ted to be resour
eful and self-su�
ient. Embeddedsystem design is a tool-intensive sub-�eld of ele
tri
al and 
omputer engineering. Take the time to learn and knowyour tools well.You are allowed (and en
ouraged) to work on assignments in groups, but all submissions must be individualwork: your own work and prepared in isolation from all other students. Students who �
lone� others' assignmentsare readily identi�able be
ause they do well on the assignments and poorly on the exams. The pi
ture painted bythis kind of eviden
e is not good. The S
hool of Engineering do
ument �Standards for Submission of Student Work�is dire
tly appli
able to this 
ourse.



COURSE TOPICS 3Take note, espe
ially, that you will be working together in the lab to a
quire data, set up 
ir
uits, et
. but thereporting requirements for the assignment must be written by yourself. That is, you are expe
ted to analyze andinterpret your lab experien
es separately from your partner (again, performing under the standard of individualwork).Everything you submit will be graded a

ording to the following 
riteria:
• Clear and 
ohesive solutions
• Adheren
e to spe
i�
 instru
tions
• Legible writing
• Corre
t spelling
• Corre
t grammar
• The right answer Disability Support Servi
esIf there is any student in this 
lass who has spe
ial needs be
ause of learning, physi
al or other disability, please
onta
t me and Disability Support Servi
es (DSS) at 616.331.2490. Furthermore, if you have a disability and thinkyou will need assistan
e eva
uating this 
lassroom and/or building in an emergen
y situation, please make me awareso I 
an develop a plan to assist you.Laboratory Safety and StewardshipYou are expe
ted to adhere to the Laboratory Safety for ECE Labs do
ument provided separately. You are alsoexpe
ted to take good 
are of the laboratory in
luding:
• Returning all supplies and 
omponents to their proper lo
ations
• Maintaining a neat workstation free of food, trash, and debris
• Not eating or drinking near the laboratory equipment
• Handling all equipment and supplies with 
are and with appropriate respe
t for property
• Promptly reporting all broken equipment to the Laboratory Supervisor, Ron Grew <grewr�gvsu.edu>
• Not removing any equipment or supplies from the laboratory (this will be 
onsidered a SERIOUS ACT OFTHEFT)
• Cleaning up after yourself, and 
leaning up after others who are in
onsiderate be
ause they do not (yes, weknow it isn't your mess but maintaining a 
lean, orderly lab is everyone's responsibility)Course Topi
s(1) Power Supplies

• Regulation 
on
epts and 
ir
uits
• Linear regulators
• Swit
hing regulators
• Voltage referen
es, voltage 
onverters
• AC-to-DC 
onversion
• O�-line swit
hing regulators(2) Analog Models of Digital Devi
es
• Input and Output Models
• The Digital Contra
t
• Open 
olle
tor drivers, tri-state drivers, S
hmitt trigger inputs(3) Analog Building Blo
ks
• Comparators
• Op-amps
• Optoisolators
• Analog swit
hes, digital potentiometers
• A/D, D/A 
onverters(4) Digital Building Blo
ks
• Combinational building blo
ks� En
oders, de
oders, multiplexers� Memories



4 � ALU's� Bu�ers and trans
eivers
• Sequential building blo
ks� Flip-�ops, lat
hes, registers� Shift registers� Counters
• Finite state ma
hine review(5) Timing Analysis
• Timing parameters
• Timing margin 
al
ulations(6) Mi
ro
ontrollers
• Ar
hite
ture
• Programming paradigms
• Timing
• Interrupts(7) Additional topi
s (as time allows)
• Signal integrity
• Programmable logi
 devi
es
• Heat in ele
troni
 systems
• Cir
uit prote
tion


