DEVRY INSTITUTE OF TECHNOL OGY
EL ECTRONIC COM M UNICATIONS EET368

INSTRUCTOR:Ton W heeler QFFICE ROOM 208) 9410430 x5211
tw heeler@ kc devry edu

TEXT:M iller, M odern Electronic Con n unication th ed, Prentice-Hall)
CREDITHOURS:40
CourseM apr Todcs:

L. SYSTEM S;SIGNAL ANAL YSIS;M ODULATION;AM PRINCIR ES
1. RAD IO FREQUENCY TECHN IQUES;AM TRANSM ISSION AND RECEPTION
II.FREQUENCY SYNTHESIS;FM THEORY AND PRACTICE

Thiscourseisan introduction © theworld of electronic con n unciations. Rractical and
n athen atical aspectsofcon n unication systen sw ill be exdo red, w ith en phasison the
systen level o foperation, asw ell as practical apgdicationsofthe technology- Anoverview of
basic RF design techniques isalsy included.

ILATTENDANCE:

Daily class attendance is required.Unexcused absence in excessof 8 hoursw ill resultin a
grade o f"F" for thiscourse.

I.HOM EW ORK

Hon eworkisnom ally due ONE W EEK fron the assigned date, at the beginning &x00
UTCXx ftheclass. Late hon eworkis notaccepted unlessn itigating circun stances are
pesent. Kthisisthecase, BRING DOCUM ENTATION ¢ourtmpers, nnteondoctors
letterhead, ett )

Hon eworkcarriesthew eightofonen aprexan 00 pints)in thecourse.Failure to do
hon eworkw ill do severe dan age t your grade.

Hon ework Rerfom ance Standards
?? Forpoblen sinvolvingcalculations,allworkn ustbe show n. Ifa nun erical ansy er is

obtained w ithoutdoing a calculation, state clearly thatthis is the case.For exar de:"By
inspec tio n, the p tential is 25 Volts!

?? Whenshowingworkfor nun erical problen s, all defining equatio nsw ill be stated first.
The last stepin the poblen w ill be substitution o fvalues into the equations_.For
exan de:

GivenV := 20Vand R:= 5 Ohn s, find thecurrent L
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\Y
| ?7— Con n ent:The defining equation, Ohn % law , is stated )

R

20v . .
I ?5—??% Con n ent:No te thatunits are clearly disgayed fo r the answ er)

?? Whenanun erical ansy er is given, itn ustbe boxed o runderlined and have correct
units attached.

No creditw ill be given fo r any poblen sthathave notbeen w orked according to these
instructio ns, 0 r any additio nal instructio ns given by the instructor.

ALL WORKMUSTBE DIRECTLY TURNED INTO THE INSTRUCTOR.DO NOT
TURN IN ANY PAFERS TO ROOM 208.
I1.GRAD ING
Thereare 3n aprexan s,an unspecified nun berofquizzes given at randon intervals,
varioushon ework assigm ents,and a final exan ination given in the 1 5th w eek 0 fthe
course. Your gradew ill be detem ined as follow s:
2 HighestM apr Exan s...100 pinteach,tbtal 200 pints

Quizzes/Hon ew 0 rk e Nom alizd o 100 pints

Final Exan 150 pints

450 pintsttal forcourse

NOTE:Thereisone "dr ptest! The low estgrade fron thethreen aprexan sisnot
counted. Only ONE exan ination w ill be dro geed during the term . All studentsn ust take
the final exan .

DETERM INATION OF L ETTER GRADE FOR TH IS COURSE:

90 -100 % A
80 -89 % B
70 -79 % C
60 -69 % D
<60 % FAL
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N _.R AGIARISM AND OTHER FORM S OF CHEATING

Co pying thew ork o fano ther, and clain ing it to be yourow n is dagiarist . This includes
Qutisnotlin ited © )copyingothershon ework, copying fron alabn anualor texthook,or
collusion. Then inin un penaltyforcheating inany fom isagradeofzr forthe elen ent
involved;in son ecases, failureofthe course and/o r expulsion fron the Institute w ill also
result. All casesofn isconductw ill be docun ented and forw arded © Student Services for
discidinary consideration.The DeVry StudentHandboo k contains con dete inform ation on
this t [dc -

Heasedo notturninanyworkthatisnotyurow n! Ifin doubt, askthe instructo r_.Here are
0 ew ays to avoid any poblen s:

?? Dontshareyourcon puter files @ext, OrCAD, ett u ith anyo ne else.

DonTshare adiskette rothern edia)w ith another student;itstho easy to get files

n ixed up.

Dontcopy answ ersfron aneighbor. ifyou dontunderstand how t do it, ask!

Decline any request fron  fellow studentsforacop/ofyourwork. Anybody needing help
should ask the instructor.

33

V .M ISCEL L ANEOUS INFORM ATION

EM ERGENCY PROCEDURES -Each classron hasa daque ocated near the door)
w ith instructionsfor evacuation in the eventofan en ergency. h any public
dace, you should be aw areofw hatto do inanen ergency situation. The
instructorw ill ren ain inchargeofyourclassgroupshould the situation
arise.
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V L.L esson Han Outines

READ ING ASSIGNM ENTS
No te: Chapxer nun bers refer to the course texthoo k.
UNIT 1
SYSTEM S, NO ISE,
SIGNAL ANAL YSIS: Ch!l, pp.343

Handou t"Fou rier Analysis'

M ODUL ATION/AM PRINCIR. ES:Ch 2, pp.69-83

UNIT Il

RAD I0 FREQUENCY TECHN IQUES: Ch !, pp.35-43
OSCLLATORS: Ch 1, pp44-50

AM TRANSM ISSION AND RECEPTION:Ch 2, pp.83401
Ch 3, pp.115455

UNIT Il

PHASE L OCKED L OOPS: Ch 6, pp.231233;Ch 7, pp.309-321
Handout"R. L Dynan ics'

FM THEORY AND PFRACTICE:  Ch 5, pp.201245
Ch 6, pp.255-285
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HOM EW ORK ASSIGNM ENTS

ASSIGNM ENT NUM B ER DESCRIPTION
1. HANDOUT -FOURIER ANAL YSISPROBLEM S
2. TEXT CH!I QUESTIONS1-5,1520,2225
3. TEXT CH2 QUESTIONS 1 7,94 3,1522

QoteTexthook ansverfor#22 isw rong;see no tes in
w eb site hon ew ork key)

4. TEXT CH2 QUEST IONS 2 3-32 ,34-39,4! ,44,45,48

5. TEXT CH3 QUESTIONS 19,1147,20-31

6. TEXT CH5 QUESTIONS 1 -3,5,6,924,27,2 8,35,37,40 ,42
7. TEXT CH6 QUESTIONS 147,22,2325

Note:Keys b son e hon ew o rks are available on the instructo rsw eb site for your reference.
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VL. Ten inal Course Objctives
Atthecon detionofthiscourse, the studentuw ill be able o
1 .Listand describe each stepinw irelesscon 1 unication .

2 .Define, and exdain the interrelatio nshipbetw een the aran eters
thatcon prise the radio con n unication pocess-Thesew ill include:

a_Electron agnetic w avelength and frequency
b_.Ihfom ation signals

¢ -Carrier signals

d-Modulationn ethods

e.Detectionn ethods

f.Antenna systen s

3.Listthethreeform sofn odulation, and givethen athen atical om for
each .

4 _Describe, usingw o rdsand o r diagran s, how each systen ofn odulation
conveysinform ation.

5.Con areand contrastthe TM E and FREQUENCY don ains usingw o rds and
nun erical exan Qdes.

6.Den onstrate the rules for preparing a spectrogran -
7._Utiliz aspectrun  analyzr t analyz RF circuits.
8.Given the tin e-don ainfom for a periodic waveform @Qraphic or syn bolicX

a.Detemm ine ham onic contentby inspection.
b_Expxess thew aveform in the frequency don ain using Fou rier series
¢.Con putetheeffectoffilterson thew avefom

9_Define the follow ing term s in relation © AM :

a .M odulatio n index
b.Over odulation
¢ -Sdatter
d.Bandw idth
e.Carrier
f.Sideband

g-En ission
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10 .Given the p ssible variables in AM trangi ission,n athen atically so lve
fo r the desired unknow n quantity o r quantities.

11 _Expain the relationshipbetw een bandw idth and ssund quality for AM
en issions.

12 _Listatleast three rules for radio frequency design and construction.

1 3. Kentify the classofoperation o fan an Qdifier stage.

14 _Design and/o r evaluate a o1 all-signal CE, CC,or CB RF an difier.
15_.Design and/o r evaluatea classCAM n odulato r ¢ollecto r/date injection).

16.Usingn athen aticaln ethods, describe the basisfor theoerationof
ostillatbrcircuits.

17.Givenanostillat rcircuit:
a. bentify @y nan e)theconfiguration en doyed.
b . Kentify the gain and feedback @aths.
¢ - dentify the design featu res thatdetem ineoscillat r frequency and
stability.
d.Evaluate the circuit fo r frequency and stability.
18.Describe the follow ing quartzc rystal charac teristics:
a.Electrical n odel ¢nd apgaoxin ation)
b.Resonancen odes
¢-Quality Factor
19_.ExPain how a quartzcrystal isen doyed inanoscillab rcircuit.

20 .Describe the ppocesses that take dace in a radio receiver.

21 .Describe the o peration o fan AM detecto r in bo th frequency and
tin e don ains.

22 .Expain the o eratio n o fa su perhetero dyne receiver.
23.Analy= the signal flow in a tydcal AM suerhet receiver.
24 _Describe the follow ing receiver relatio nshijs:

a. IF frequency and receiver bandw idth

b.IFfrequency, inpction n ode, and in age frequency

¢ - Preselecto r bandw idth and in age rejction

d -Receiver gain and sensitivity

e.Signal strength versus AGC contro | vo Itage
f.Distortion poductso fAM detection
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25_.Draw the block diagran for phasedockedHoo p@. L ) giving a
descriptio n o fthe signal ateach pinton the diagran -

26.Listand exdain thethree statesofPLL o peration.
27.Draw the block diagran ofadirecttype R L frequency synthesizr.

28.Givenablock rschen atic )diagran ofa R L frequency synthesizr,
predict the resulting ou tput frequency o r frequencies.

29 _Define FREQUENCY M ODUL ATION .
30 .L ist at least tw 0 differences betw een AM and FM systen perfom ance.
3! .Define:

a.FM n odulation index

b_Deviation

c.Carsonsrule

d.Rercentagen odulation €CC definition for FM )
e.WBFM

f_.NB FM

g-Direct FM

h . Indirect FM

i.FPreen phasis and Deen hasis

32 _.Given the p ssible variables in FM trans ission, so Ilve syn bo lically
for the unknow n quantities.
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