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DEVRY INSTITUTE OF TECHNOL OGY 
EL ECTRONIC COM M UNICATIONS  EET368 

 
INSTRUCTOR: To m  W heeler (OFFICE ROOM  2 0 8)   941 -0 430  x52 1 1  
   tw heeler@kc.devry.edu 
 
TEXT: M iller, M o dern Elec tro nic Co m m unic atio n  (7th ed, Prentic e-Hall) 
 
CREDIT HOURS: 4.0  
 

Co u rse M ajo r To pics: 
 
I.   SYSTEM S; SIGNAL  ANAL YSIS; M ODUL ATION; AM  PRINCIPL ES 
 
II.  RADIO FREQUENCY TECHNIQUES; AM  TRANSM ISSION AND RECEPTION 
 
III. FREQUENCY SYNTHESIS; FM  THEORY AND PRACTICE  
 
 
     This c o u rse is an intro du c tio n to  the w o rld o f electro nic c o m m unciatio ns. Prac tic al and 
m athem atic al aspects o f c o m m unic atio n system s w ill be explo red, w ith em phasis o n the 
system  level o f o peratio n, as w ell as prac tic al applic atio ns o f the techno lo gy.  An o verview  o f 
basic RF design techniques is also  inc lu ded. 
 
I. ATTENDANCE: 
 
     Daily c lass attendance is requ ired. Unexc used absence in excess o f 8 ho u rs w ill resu lt in a 
grade o f "F" fo r this c o u rse. 
 
II. HOM EW ORK 
 
     H o m ew o rk is no rm ally due ONE W EEK fro m  the assigned date, at the beginning (xx0 0  
UTC) o f the c lass.  L ate ho m ew o rk is no t ac c epted unless m itigating c irc u m stances are 
present.  If this is the case, B RING DOCUM ENTATION (c o u rt papers, no te o n do c to r's 
letterhead, etc.) 
 
     H o m ew o rk carries the w eight o f o ne m ajo r exam  (1 0 0  po ints) in the c o u rse. Failu re to  do  
h o m ew o rk w ill do  severe dam age to  yo u r grade. 
 
 

H o m ew o rk Perfo rm ance Standards 
 
? ? Fo r pro blem s invo lving calc u latio ns, all w o rk m ust be sho w n. If a num eric al answ er is 

o btained w itho u t do ing a calc u latio n, state c learly that this is the case. Fo r exam ple: "B y 
inspectio n, the po tential is 2 5 Vo lts." 
 

? ? W hen sho w ing w o rk fo r nu m eric al pro blem s, all defining equatio ns w ill be stated first. 
The last step in the pro blem  w ill be substitutio n o f values into  the equatio ns. Fo r 
exam ple: 
 
Given V =  2 0 V and R =  5 Ohm s, find the c urrent I. 
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R
V

I ?  (Co m m ent: The defining equatio n, Ohm 's law , is stated.) 

 

A
V

I 4
5
20 ?
?

?   (Co m m ent: No te that units are c learly displayed fo r the answ er.) 

 
? ? W hen a nu m eric al answ er is given, it m ust be bo xed o r underlined and have c o rrec t 

units  attached.  
 

No c redit w ill be given fo r any pro blem s that have no t been w o rked ac c o rding to  these 
instru c tio ns, o r any additio nal instru c tio ns given by the instru c to r. 
 
 
     AL L  W ORK M UST B E DIRECTL Y TURNED INTO THE INSTRUCTOR. DO NOT 
TURN IN ANY PAPERS TO ROOM  2 0 8. 
 
 
III. GRADING 
 
   There are 3 m ajo r exam s, an unspec ified nu m ber o f qu izzes given at rando m  intervals, 
vario u s ho m ew o rk assignm ents, and a final exam inatio n given in the 1 5th w eek o f the 
c o u rse.  Yo u r grade w ill be determ ined as fo llo w s: 
 
2 H ighest M ajo r Exam s....1 0 0  po int each , to tal 2 0 0  po ints 
 
Qu izzes/Ho m ew o rk.................No rm alized to  1 0 0  po ints 
 
Final Exam .....................................1 50  po ints 
                                            ______________ 
 
                                               450  po ints to tal fo r c o u rse 
 
NOTE: There is o ne "dro p test."  The lo w est grade fro m  the three m ajo r exam s is no t 
c o u nted.  Only ONE exam inatio n w ill be dro pped during the term .  All students m ust take 
the final exam . 
 
DETERM INATION OF L ETTER GRADE FOR THIS COURSE: 
 
               90  - 1 0 0  %           A 
               80  - 89  %           B  
               70  - 79  %           C 
               60  - 69  %           D 
                  < 60   %           FAIL  
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IV. PL AGIARISM  AND OTHER FORM S OF CHEATING 
 
     Copying the w o rk o f ano ther, and c laim ing it to  be yo u r o w n is plagiarism . This inc ludes 
(but is no t lim ited to ) c opying o thers ho m ew o rk, c opying fro m  a lab m anual o r textbo o k, o r 
c o llu sio n.  The m inim u m  penalty fo r cheating in any fo rm  is a grade o f zero  fo r the elem ent 
invo lved; in so m e cases, failu re o f the c o u rse and/o r expu lsio n fro m  the Institute w ill also  
resu lt.  All c ases o f m isc o ndu c t w ill be do c u m ented and fo rw arded to  Student Servic es fo r 
disc iplinary c o nsideratio n. The DeVry Student Handbo o k c o ntains c o m plete info rm atio n o n 
this to pic. 
 
Please do  no t turn in any w o rk that is no t yo u r o w n! If in do u bt, ask the instru c to r. Here are 
so m e w ays to  avo id any pro blem s: 
 
? ? Do n't share yo u r c o m puter files (text, OrCAD, etc) w ith anyo ne else. 
? ? Do n't share a diskette (o r o ther m edia) w ith ano ther student; it's to o  easy to  get files 

m ixed up. 
? ? Do n't c opy answ ers fro m  a neighbo r. If yo u  do n't understand ho w  to  do  it, ask! 
? ? Dec line any request fro m  fello w  students fo r a c o py o f yo u r w o rk.  Anybo dy needing help 

sho u ld ask the instru c to r. 
 

 
V. M ISCEL L ANEOUS INFORM ATION 
 
     EM ERGENCY PROCEDURES - Each c lassro o m  has a plaque (lo c ated near the do o r) 
w ith instru c tio ns fo r evacuatio n in the event o f an em ergency.  In any public 
place, yo u  sho u ld be aw are o f w hat to  do  in an em ergency situatio n.  The 
instru c to r w ill rem ain in charge o f yo u r c lass gro up sho u ld the situatio n 
arise. 
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VI. L esso n Plan Outlines 
                        

READING ASSIGNM ENTS 
 
No te: Chapter nu m bers refer to  the c o u rse textbo o k. 
 
UNIT I 
 
SYSTEM S, NOISE, 
SIGNAL  ANAL YSIS:               Ch 1 , p.p. 3-43 
    Hando u t "Fo u rier Analysis" 
 
M ODUL ATION/AM  PRINCIPL ES: Ch 2 , p.p. 69-83 
 
 
UNIT II 
 
RADIO FREQUENCY TECHNIQUES:    Ch 1 , p.p. 35-43 
OSCIL L ATORS:                         Ch 1 , p.p. 44-50  
 
AM  TRANSM ISSION AND RECEPTION: Ch 2 , p.p. 83-1 0 1  
                                         Ch 3, p.p. 1 1 5-1 55 
 
UNIT III 
 
PHASE L OCKED L OOPS:            Ch 6, p.p. 2 31 -2 33; Ch 7, p.p. 30 9-32 1  
                                      Hando u t "PL L  Dynam ic s" 
 
FM  THEORY AND PRACTICE:        Ch 5, p.p. 2 0 1 -2 45 

                                   Ch 6, p.p. 2 55-2 85 
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HOM EW ORK ASSIGNM ENTS 

 
 
ASSIGNM ENT NUM B ER             DESCRIPTION  
--------------------------------------------------------------------------- 
 
    1 .                 HANDOUT - FOURIER ANAL YSIS PROB L EM S 
 
    2 .                 TEXT CH1  QUESTIONS 1 -5,1 5-2 0 ,2 2 -2 5 
                                          
    3.                 TEXT CH2  QUESTIONS 1 -7,9-1 3,1 5-2 2  
                                          (No te:Textbo o k answ er fo r # 2 2  is w ro ng; see no tes in 
                                           w eb site ho m ew o rk key.) 
 
    4.                 TEXT CH2  QUESTIONS 2 3-32 ,34-39,41 ,44,45,48 
                                           
    5.                 TEXT CH3 QUESTIONS 1 -9,1 1 -1 7,2 0 -31  
 
    6.                 TEXT CH5 QUESTIONS 1 -3,5,6,9-2 4,2 7,2 8,35,37,40 ,42  
 
    7.                 TEXT CH6 QUESTIONS 1 -1 7,2 2 ,2 3-2 5 
 
 
No te: Keys to  so m e ho m ew o rks are available o n the instru c to r's w eb site fo r yo u r reference. 
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VII. Term inal Co u rse Objec tives 
 
At the c o m pletio n o f this c o u rse, the student w ill be able to ... 
 
1 . L ist and describe each step in w ireless c o m m unic atio n. 
 
2 . Define, and explain the interrelatio nship betw een the param eters 
   that c o m prise the radio  c o m m unic atio n pro c ess. These w ill inc lu de: 
 
    a. Elec tro m agnetic w avelength and frequency 
    b. Info rm atio n signals 
    c. Carrier signals 
    d. M o du latio n m etho ds 
    e. Detec tio n m etho ds 
    f. Antenna system s 
 
3. L ist the three fo rm s o f m o du latio n, and give the m athem atic al fo rm  fo r 
   each. 
 
4. Describe, using w o rds and o r diagram s, ho w  each system  o f m o du latio n 
   c o nveys info rm atio n. 
 
5. Co m pare and co ntrast the TIM E and FREQUENCY do m ains using w o rds and 
   nu m eric al exam ples. 
 
6. Dem o nstrate the ru les fo r preparing a spectro gram . 
 
7. Utilize a spectru m  analyzer to  analyze RF c irc u its. 
 
8. Given the tim e-do m ain fo rm  fo r a perio dic w avefo rm  (graphic  o r sym bo lic): 
 
   a. Determ ine harm o nic c o ntent by inspectio n. 
   b. Express the w avefo rm  in the frequency do m ain using Fo u rier series 
   c. Co m pute the effec t o f filters o n the w avefo rm  
 
9. Define the fo llo w ing term s in relatio n to AM : 
 
   a. M o du latio n index 
   b. Overm o du latio n 
   c. Splatter 
   d. B andw idth 
   e. Carrier 
   f. Sideband 
   g. Em issio n 
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1 0 . Given the po ssible variables in AM  transm issio n, m athem atic ally so lve 
    fo r the desired unkno w n quantity o r quantities. 
 
1 1 . Explain the relatio nship betw een bandw idth and so u nd quality fo r AM  
    em issio ns. 
 
1 2 . L ist at least three ru les fo r radio  frequency design and c o nstru c tio n. 
 
1 3. Identify the c lass o f o peratio n o f an am plifier stage. 
 
1 4. Design and/o r evaluate a sm all-signal CE, CC, o r CB  RF am plifier. 
 
1 5. Design and/o r evaluate a c lass C AM  m o du lato r (c o llec to r/plate injec tio n). 
 
1 6. Using m athem atic al m etho ds, desc ribe the basis fo r the o peratio n o f 
    o sc illato r c irc u its. 
 
1 7. Given an o sc illato r c irc u it: 
 
    a. Identify (by nam e) the c o nfiguratio n em plo yed. 
    b. Identify the gain and feedback paths. 
    c. Identify the design features that determ ine o sc illato r frequency and 
       stability. 
    d. Evaluate the c irc u it fo r frequency and stability. 
 
1 8. Describe the fo llo w ing quartz crystal charac teristic s: 
 
    a. Elec tric al m o del (2 nd appro xim atio n) 
    b. Reso nance m o des 
    c. Quality Fac to r 
 
1 9. Explain h o w  a quartz crystal is em plo yed in an o sc illato r c irc u it. 
 
2 0 . Describe the pro c esses that take place in a radio  receiver. 
 
2 1 . Describe the o peratio n o f an AM  detec to r in bo th frequency and 
    tim e do m ains. 
 
2 2 . Explain the o peratio n o f a superhetero dyne receiver. 
 
2 3. Analyze the signal flo w  in a typic al AM  superhet receiver. 
 
2 4. Describe the fo llo w ing receiver relatio nships: 
 
    a. IF frequency and receiver bandw idth 
    b. IF frequency, injec tio n m o de, and im age frequency 
    c. Preselec to r bandw idth and im age rejec tio n 
    d. Receiver gain and sensitivity 
    e. Signal strength versus AGC c o ntro l vo ltage 
    f. Disto rtio n pro du c ts o f AM  detec tio n 
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2 5. Draw  the blo c k diagram  fo r phase-lo c ked-lo o p (PL L ), giving a 
    descriptio n o f the signal at each po int o n the diagram . 
 
2 6. L ist and explain the three states o f PL L  o peratio n. 
 
2 7. Draw  the blo c k diagram  o f a direc t-type PL L  frequency synthesizer. 
 
2 8. Given a blo c k (o r schem atic) diagram  o f a PL L  frequency synthesizer, 
    predic t the resu lting o u tput frequency o r frequenc ies. 
 
2 9. Define FREQUENCY M ODUL ATION. 
 
30 . L ist at least tw o  differences betw een AM  and FM  system  perfo rm ance. 
 
31 . Define: 
 
    a. FM  m o du latio n index 
    b. Deviatio n 
    c. Carso n's ru le 
    d. Percentage m o du latio n (FCC definitio n fo r FM ) 
    e. W B FM  
    f. NB FM  
    g. Direc t FM  
    h. Indirec t FM  
    i. Preem phasis and Deem phasis 
 
32 . Given the po ssible variables in FM  transm issio n, so lve sym bo lic ally 
    fo r the unkno w n quantities. 
 


