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EL ECTRONIC COM M UNICAIONS L AB  

 
INSTRUCTOR: To m  W heeler (tw heeler@kc.devry.edu). 81 6-941 -0 430  x 52 1 1  
CREDIT HOURS: 1 .0  
 
IM PORTANT: This is an advanced labo rato ry.  Co ncurrent enro llm ent in EET368 is stro ngly 
suggested. 
  
EXPERIM ENT                   EXPERIM ENT  
  NUM B ER                         TITL E                         DUE W EEK #  
----------------------------------------------------------------------------------------------------------- 
  1                             SIGNAL  ANAL YSIS                       3 
  2                            AUDIO M ONITOR                 5 
  
  3                            CARRIER GENERATION               6 
  4                            AM PL ITUDE M ODUL ATION                 8 
 
  5                            AM  DETECTOR                           1 0  
  6                            PHASE L OCKED L OOP                    1 2  
 
  8                            FREQUENCY M ODUL ATION                 1 4 
 
Each perso n in EET368L  w ill design and bu ild his o r her o w n c irc u its, and w rite his o r her 
o w n labo rato ry repo rt.  Repo rts in EET368L  sho u ld c o nsist o f the fo llo w ing parts (please pay 
attentio n to  o rder): 
 
All po rtio ns o f the lab repo rts fo r EET368L  (w ith the exceptio n o f raw  data, w hic h m ay be 
inc luded in an appendix at the w riter’s disc retio n) m ust be created elec tro nic ally. No h and 
w ritten w o rk is ac c eptable. Use the equatio n edito r in W o rd (Insert ->  Objec t ->  M ic ro so ft 
Equatio n 3.0  ) to  type equatio ns and fo rm u las. Captured w avefo rm  data m ust be c o ntained 
w ithin the do c u m ent file. 
 

REPORT CONTENTS 
 
1 ) COVER PAGE  c o ntains: 
 
   a) Yo u r nam e 
   b) Yo u r c lass and sec tio n ( EET368L   7DA) 
   c) Experim ent Title 
   d) Fo r: SR. PROFESSOR W HEEL ER 
   e) Due Date o f repo rt (W eek #  o r date given in c lass) 
   f) Statem ent: "This is the o riginal w o rk o f <yo u r nam e> ".  Sign belo w . 
   g) Operatio nal sign-o ff blank 
   g) Final sign-o ff blank. 
 
2 ) CHECK PAGE -- Fro m  this syllabus. This page has a checklist that serves as a rem inder 

o f item s requ ired in each repo rt. The checklist is a m inim u m  standard and yo u  m ay add 
item s as needed. 

 
3) EVAL UATION PAGE -- The do c u m ent “ labeval.do c ”  fro m  the EET368 page o f the 

instru c to r’s w eb site. (Inc o rpo rate this page into  yo ur do c u m ent).



 
3) W RITTEN THEORY OF OPERATION - Explains the c irc u itry at bo th a system  and 

c o m po nent level o f detail. This sec tio n sho u ld be w ritten at a level appro priate fo r field-
servic e perso nnel (technic al). 
 
This sec tio n m ust pro vide the fo llo w ing disc ussio ns: 
 
a) W hat the purpo se o f the c irc u it o r functio nal blo c k is; 
b) The signal flo w  path (describing w hat each part do es to  pro c ess the signal). 
 
The functio n o f each c o m po nent m ust be explained. 

 
 
4) SCHEM ATIC(S) -- Sho w s the c irc u itry as designed and bu ilt.  M ust be generated using 

OrCAD.  Schem atic s m ust be technic ally ac c u rate and neat.  "Technic ally ac c u rate" 
m eans that a w o rking m o del o f the unit can be bu ilt using yo u r draw ing. 
 
Yo u r nam e m ust appear o n all schem atic diagram s w ithin the title blo c k (if used). 
Schem atic s m ust be inc o rpo rated into  the elec tro nic do c u m ent. To  do  this, highlight the 
graphic elem ents w ithin OrCAD, then sw itch to  W o rd and c h o o se “Paste.” 

    
5) RECORDED DATA. So m e experim ents call fo r the pro du c tio n o f graphs o f w avefo rm s o r 

o ther pheno m eno n.   
 
W avefo rm  data m ust be captured elec tro nic ally. See COM P1 2 5 lab 6, “Elec tro nic Data 
Gathering,” <http://fac u lty.kc.devry.edu/tw heeler/ c o m p1 2 5/>  fo r a c o m plete explanatio n 
o f integrating digital sc ope data into  W o rd do c u m ents. 
 
All w avefo rm  pho to graphs m ust be ac c o m panied by a captio n that desc ribes the data 
being po rtrayed, and lists the c irc u it m easurem ent po ints. Fo r exam ple: 
 

 
Figure 1 : AM  Output versus Info rm atio n Signal 

 
Ch1 : 1  KHz info rm atio n signal, Q1  B ase 

Ch2 : M o du lated signal, Junc tio n o f C2 9 and R4. 
 
 

 
 

Graphic al data w ill be handled using M ATL AB , EXCEL , o r o ther graphing so ftw are. See 
COM P1 2 5 lab 8, “Num eric al Analysis” fo r instru c tio n in generating EXCEL  graphs. 
 
All graphs w ill have the fo llo w ing features: 
 
a) Appro priate title. Exam ple:  Phase Detec to r Output Vo ltage versus Phase Difference 
b) Co rrec tly dim ensio ned and labeled graph axes. 
c) Sized appro priately to  fit w ithin a page o f the do c u m ent (w riter disc retio n requ ired) 
 
Graphs bu ilt fro m  repeated m easurem ents w ill also  inc lu de a data table sho w ing all the 
m easurem ent values. (This data table can be the spreadsheet cells). The data table m ust 
also  be appro priately titled identifying its c o ntents. 



6) CONCL USION - A co nc lu sio n is m o re than a m ere su m m ary o f events. A c o nc lu sio n 
m akes quantitative dedu c tio ns. The w o rd “quantitative” is im po rtant. It m eans 
nu m eric al. 
 
The c o nc lu sio n sec tio n o f the repo rt m akes quantitative dedu c tio ns based o n the rec o rded 
data fro m  the repo rt, w hic h is nu m eric al in nature. An exam ple o f a quantitative 
disc ussio n: 
 
”W hen the input vo ltage w as set to  1 V, 2 V , and 3V, the VCO o u tput frequenc ies w ere 1  
KHz, 2  KHz, and 3 KHz, as sho w n in Graph 1 . The VCO therefo re has a linear transfer 
charac teristic desc ribed by: 
 

0KVf INout ?    W ith a K0 value o f 1  KHz/Vo lt.” 
 
 
Exam ples o f no n-quantitative c o nc lu sio n statem ents inc lude: 
 
 
”The experim ent w ent very w ell.” 
 
 
”The m easurem ents w ere w ell w ithin expected to lerances.” 
 
 
”The c irc u itry w o rked exac tly as expected.” 
 
 
”The m easurem ents w ere very c lo se to  the expected values.”



 
 

GRADING 
 
Each repo rt in EET368L  is w o rth 1 0 0  po ints; there are 7 repo rts due, fo r a to tal o f 70 0  
po ints in the c o u rse. 
 
Each repo rt m ust c o ntain a sign-o ff fo r credit.  A sign-o ff is pro vided by the instru c to r o r 
o ther autho rized perso n.  Perfo rm ance o f each critical po rtio n o f the experim ent vs rec o rded 
data w ill be verified prio r to  sign-o ff.  Have schem atic draw ings and rec o rded data handy 
w hen requesting sign-o ff. 
 
L etter grades are assigned as fo llo w s: 
 
L etter Grade   Percentage %           Quality Of W o rk 
------------------------------------------------------------------------------- 
     A               90  - 1 0 0 %             Far abo ve average 
     B                80  - 89 %              Abo ve average 
     C               70  - 79 %              Average; m eets expectatio ns 
     D               60  - 69 %              B elo w  expectatio ns 
     F                  < 60  %               Inadequate, failing 
 
 

POL ICIES 
 
I. L AB  PARTNERS 
 
     There are no  lab partners allo w ed in EET368L .  EACH PERSON IS EXPECTED TO 
DESIGN AND BUIL D HIS/HER OW N CIRCUITS AND W RITE HIS/HER OW N REPORTS.  
 
All c irc u its m ust be CL EARL Y AND PERM ANENTL Y M ARKED ON TOP (OR SIDE) w ith 
yo u r nam e to  o btain a sign-o ff.  
 
II. L AB  SUCCESS HINTS 
 
     The su c c essfu l student w ill have all c irc u its bu ilt and ready to  test B EFORE go ing to  lab.  
L ab hando u ts and o ther info rm atio n distributed in c lass are extrem ely im po rtant, and 
sho u ld be studied and understo o d befo re attem pting the experim ent.  Try a "dry run" in yo u r 
m ind the day befo re the experim ent to  see if yo u c an recall the im po rtant steps, setups, and 
resu lts. SAVE AL L  L AB HANDOUTS, YOU W IL L  NEED THE INFORM ATION FROM  
THEM  AL L  TERM ! 
 
III. L ATE W ORK 
 
     NO late w o rk is ac c epted. W o rk m ay o nly be turned in direc tly to  the instru c to r during 
the assigned labo rato ry perio d. 
 



 
IV. PL AGIARISM , AND OTHER FORM S OF CHEATING 
 

PL AGIARISM  
 
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 opy o f yo u r w o rk.  Anybo dy needing help 

sho u ld ask the instru c to r. 
 

GOOD DATA PROCESSING PROCEDURES 
 
Co m puters w ill be used fo r the generatio n o f schem atic draw ings in this lab. The student can 
expect to  spend m any ho u rs creating and updating these draw ings; lo ss o f this data can be 
disastro u s!  The fo llo w ing tips w ill help to  m inim ize the chance o f lo sing a pro jec t: 
 
? ? M ake frequent backups. These backups sho u ld be in at least tw o  different physic al 

lo c atio ns.  
? ? Alw ays keep sch o o lw o rk o n tw o  different diskettes. B o th o f these disks w ill c o ntain 

identic al info rm atio n. If o ne diskette is dam aged by a c o m puter, the data can still be 
rec o vered fro m  the o ther during the lab perio d. 

? ? Do n't save yo u r data to  the hard disk o n the w o rkstatio n, except in an em ergency. The 
hard disks o n lab w o rkstatio ns are perio dic ally "c leaned" o f any extra info rm atio n as 
part o f a ho u skeeping pro gram . 

? ? Keep the w o rk fo r each c lass o n a separate disk. 
? ? W rite yo u r nam e, c o u rse, sec tio n, and pro fesso r's nam e o n each disk. This w ill m ake it 

easier fo r o thers to  return yo u r w o rk to  yo u  sho u ld yo u  ac c identally leave a disk behind. 
? ? If yo u 're using a c o m puter at ho m e, an anti-virus pro gram  is stro ngly rec o m m ended. 
 



 
V. M ISCEL L ANEOUS INFORM ATION 
 
 
     EM ERGENCY PROCEDURES - There are plaques lo c ated in the lab disc ussing 
em ergency pro c edures.  The instru c to r w ill rem ain in charge o f yo u r c lass 
gro up in an em ergency situatio n. 
 
     FOOD - DRINK - Are NOT allo w ed in the labo rato ry at any tim e.  W ith 
liqu ids espec ially, there is a great po tential fo r dam age to  equ ipm ent and 
injury to  yo u rself o r o thers. 
 



 
INVENTORY SHEET - W AVEFORM  ANAL YSIS 
 
 
 
NAM E______________________________________ 
 
 
 
_________ W ritten po rtio n c o m plete, w ith theo ry o f operatio n  
                 and c o nc lu sio n page.  
 
 
_________ Rec o rded data is c o m plete:  
 
          a. Spectro gram  m easured fro m  pure 1 0  KHz sine w ave. 
          b. Spectro gram  m easured fro m  1 0  KHz square w ave. 
          c. Theo retic al spectro gram  fo r 1 0  KHz square w ave (Table requ ired). 
          d. Spectro gram  fro m  1 0  KHz triangle w ave. 
          e. Theo retic al spectro gram  fo r 1 0  KHz triangle w ave (Table requ ired). 
 
 
Please No te: W hen a graph is c o nstru c ted fro m  m u ltiple m easurem ents o r 
calc u latio ns, a data table is requ ired. Sho w  a sam ple o f each calculatio n 
perfo rm ed. 
 
 
        (There is NO o peratio nal sign-o ff requ ired fo r L ab 1 .) 
 
 



 
 
INVENTORY SHEET - AUDIO M ONITOR 
 
 
 
NAM E______________________________________ 
 
 
 
_________ Schem atic ac c u rate and c irc u it c o rrec tly designed. 
 
 
_________ W ritten po rtio n c o m plete, w ith theo ry o f operatio n, design m etho d, 
                 and c o nc lu sio n page. 
 
 
_________ Rec o rded data is c o m plete:  
 
          a. Frequency respo nse plo t - AB  term inals o pen (no  feedback.) 
             Data table requ ired. 
 
          b. Frequency respo nse plo t - RC netw o rk o n AB  term inals. 
             Data table requ ired. 
 
          c. Frequency respo nse plo t - RL  netw o rk o n AB  term inals. 
             Data table requ ired. 
 
 
 
Please No te: W hen a graph is c o nstru c ted fro m  m u ltiple m easurem ents o r 
calc u latio ns, a data table is requ ired. Sho w  a sam ple o f each calculatio n 
perfo rm ed. 
 
 
 
 



 
 
INVENTORY SHEET - CARRIER GENERATION 
 
 
 
NAM E______________________________________ 
 
 
 
_________ Schem atic ac c u rate and c irc u it c o rrec tly designed. 
 
 
_________ W ritten po rtio n c o m plete, w ith theo ry o f operatio n 
          and c o nc lu sio n page. 
 
 
_________ Rec o rded data is c o m plete:  
 
          a. Osc illo sc ope reading o f RF fro m  Junc tio n o f R3 and R4 
          b. Osc illo sc ope reading o f Q1  c o llec to r 
          c. Osc illo sc ope reading o f Q2  em itter 
 
 
 
 
 
 
 
 



 
 
INVENTORY SHEET - AM PL ITUDE M ODUL ATION 
 
 
 
NAM E______________________________________ 
 
 
 
_________ Schem atic ac c u rate and c irc u it c o rrec tly designed. 
 
 
_________ W ritten po rtio n c o m plete, w ith theo ry o f operatio n, 
                and c o nc lu sio n page. 
 
 
_________ Rec o rded data is c o m plete:  
 
          a. Osc illo sc ope reading o f Vm  (intelligence) 
          b. Osc illo sc ope reading o f AM  o u tput w ith respect to  the intelligence. 
 
          c. AM  o u tput w hen o verm o du lated. 
 
 
 
 
 
 
 
 



 
 
INVENTORY SHEET - AM  DETECTOR 
 
 
 
NAM E______________________________________ 
 
 
 
_________ Schem atic ac c u rate and c irc u it c o rrec tly designed. 
 
 
_________ W ritten po rtio n c o m plete, w ith theo ry o f operatio n, design m etho d, 
                 and c o nc lu sio n page. 
 
 
_________ Rec o rded data is c o m plete:  
 
          a. Osc illo sc ope reading o f 1  KHz intelligence input to  m o du lato r. 
          b. Osc illo sc ope reading o f detec to r o u tput w ith respect to  intelligence 
             input to  m o du lato r. 
 
          c. Osc illo sc ope reading o f detec to r o u tput fo r Fm  =  1 0  KHz. 
          d. Osc illo sc ope reading o f detec to r o u tput fo r Fm  =  2 0  KHz. 
 
 
 
 
 



 
 
SIGN-OFF SHEET - PHASE L OCKED L OOP 
 
 
 
NAM E______________________________________ 
 
 
 
_________ Schem atic ac c u rate and c irc u it c o rrec tly designed. 
 
 
_________ W ritten po rtio n c o m plete, w ith theo ry o f operatio n, design m etho d, 
                 and c o nc lu sio n page.  
 
 
_________ Rec o rded data is c o m plete:  
 
          a. Osc illo sc ope reading o f VCO w hen lo o p is o u t-o f-lo c k (w hen triggering 
             o ff the reference frequency input; see step 5 o n page 6-5). 
 
          b. Data table sho w ing capture and lo c k ranges fo r each size 
             capac ito r used in the lo w -pass filter. 
 
          c. Osc illo sc ope reading o f lo w -pass filter o u tput: Fin= 1  KHz and 
             C= 1 0  uF. (Step 1 0  o n page 6-5). 
 
          d. Osc illo sc ope reading o f lo w -pass filter o u tput: Fin= 1  KHz and 
             C= .0 0 1  uF. (Step 1 4 o n page 6-6). 
 
 
 
 
 
 
 
 



 
 
INVENTORY SHEET - FREQUENCY M ODUL ATION 
 
 
 
NAM E______________________________________ 
 
 
 
_________ Schem atic ac c u rate and c irc u it c o rrec tly designed. 
 
 
_________ W ritten po rtio n c o m plete, w ith theo ry o f operatio n 
          and c o nc lu sio n page.  
 
 
_________ Rec o rded data is c o m plete:  
 
          Answ er the questio ns o n page 8-8. 
 
 
 
 
 
 
 
 


