EET368L
EL ECTRONIC COM M UNICAIONS L AB

INSTRUCTOR:Ton W heeler @ heeler@ kc devry edu).81 6941 0430 x 5211
CREDITHOURS:1 0

M PORTANT : This isan advanced labo ratb ry. Concurrent enrolln ent in EET368 is stro ngly
suggested.

EXPERM ENT EXPERM ENT

NUM B ER TITLE DUE W EEK #
1 SIGNAL ANALYSIS 3
2 AUD IO M ONITOR 5
3 CARRIER GENERATION 6
4 AM R ITUDE M ODUL ATION 8
5 AM DETECTOR 10
6 FHASELOCKED L OOP 12
8 FREQUENCY M ODUL ATION 14

Each person in EET368L w ill design and build hisorherow n circuits, and w rite hisorher
ownlaboratbry rep rt. Rep rtsin EET368L should consistofthe follow ing arts @ease @y
attention © order)

All prtionsofthe lab reprtsfor EET368L ¢ ith the exception o fraw data,w hich n ay be
included in an apgendix at the w riter's discretion)n ust be created elec tronically .No hand
w ritten w o rk is accepable .Use the equation edibr inWord @nsert-> Objpct-> Micrnsft
Equation 30 )b typeequations and fom ulas.Cauredw avefom datan ustbe contained
w ithin the docun entfile.

REFPORT CONTENTS
1 )COVER PAGE contains:

a)Your nan e

b)Yourclassand section (EET368L 7DA)

¢ )Experin ent Title

d)For:SR.FROFESSOR W HEEL ER

e)Due Dateofrep rt U eek# or date given in class)

Statar ent:"Thisistheoriginalworkof<your nan e ". Sign below .
0)0 peratio nal sign- ff blank

g)Final sign- ffblank .

2)CHECK PAGE —Fron this syllabus.This page has a checklist that serves asa ren inder
ofiten srequired in each rep rt.The checklistisan inin un standard and you n ay add
iter sas needed.

3)EVALUATION PAGE —Thedocun ent“labeval doc” fron the EET368 fmge o fthe
instructo rsw eb site.@ncorp rate this page intb your docun ent)



3)W RITTEN THEORY OF OFPERATION -Exgains the circuitry at bo th a systen and
con pnentlevel o fdetail - This section should be w ritten ata level apgao priate fo r field-
service perso nnel @echnical).

Thissectionn ust govide the follow ing discussio ns:

a)Whatthe pprpseofthecircuitor functional block is;
b)The signal flow @mth @escribingw hateach mrtdoes b pocess the signal)

Thefunction ofeach con pnentn ustbe exdained.

4HYSCHEM ATICG)—Show sthecircuitry as designed and built. M ustbe generated using
OrCAD. Schen aticsn ustbe technically accurate and neat. "Technically accu rate”
n eans thataworkingn odel o ftheunitcan be builtusing your draw ing-

Yournan en ustaggeear on all schen atic diagran sw ithin the title block @f used).
Schen aticsn ustbe incorp rated into the electronic docun ent.To do this, highlightthe
graphic elen entsw ithin OrCAD, then sw itth © Wo rd and choose “Paste’

5)RECORDED DATA .Son e exgerin entscall for the poduction ofgrapghsofw avefom sor
other ghenon enon.

Wavefom datan ustbe captured electronically.See COM P25 lab 6, “Electronic Data
Gathering,” <httpd/faculty ke devry edu/tw heeler/con @25/> for acon dete exdanation
o fintegrating digital sco e data into Word docun ents.

Allw aveform photgraghsn ustbe accon pmnied by a captio n that describes the data
being p rtrayed, and lists the circuitn easuren entp ints.For exar de:
Figure! :AM Outputversus Infom ation Signal

Ch! :1 KHzinform ation signal, Q! B ase
Ch2 :M odulated signal, Junction 0 fC29 and R4.

Graphical data w ill be handled usingM ATL AB, EXCEL , or o ther graghing so ftw are .See
COM P25 lab 8, “Nun erical Analysis’ fo r instruction in generating EXCEL graphs.

All graphsuw ill have the follow ing features:

a)A o riate title_.Exan de: Fhase Detecto r Output Vo ltage versus Phase Difference
b)Y rrectly din ensioned and labeled graph axes.
¢ )Sizd apgan priately to fitw ithin a page o fthe docun ent  riter discretio n required)

Graphsbuiltfron repeatedn easuren entsw ill also include a data table show ing all the
n easuren entvalues.(@his data table can be the spreadsheet cells). The data tablen ust
alss be apan priately titled identifying its contents.



6)CONCL USION -A conclusionisn orethanan eresun n aryofevents_A conclusion
n akes quantitative deductions.Thew ord “quantitative’ isin p rtant. len eans
nun erical .
Theconclusion section o fthe rep rtn akes quantitative deductions based on the recorded
data fron the rep rt,w hich is nun erical in nature.An exan e ofa quantitative
discussion:
"W hen the inpitvoltagew assetto 1V,2V, and 3V, the VCO output frequencies w ere |

KHZz?2 KHz and 3 KHZz as show n in Gragh | .The VCO therefo re has a linear transfer
characteristic described by:

for 2VinK, Witha K, valueofl KHZVolt?

Exan desofnon-gquantitative conclusion staten ents include:

"The experin entw entveryw ell!

"Then easuren entsw erew ell w ithin exyected t lerances?

"Thecircuitry w o rked exactly as expected !

"Then easuren entsw ereveryclose tv the exgected values!?



GRAD ING

Each reprtin EET368L isworth 100 pints;thereare 7 reprtsdue, foratotal o f 700
pintsin thecourse.

Each rep rtn ustcontain a sign- fffor credit. A sign-o ffis povided by the instructoror
otherauthorizd person. Rerfom anceofeach critical p rtion o fthe experin entvs recorded
data w ill be verified rio r v sign- ff. Have schen atic draw ings and reco rded data handy

w hen requesting sign-o ff.

L etter grades are assigned as follow s:

L etter Grade Percentage % Quality OfWo rk
A 90 -100% Far above average
B 80 -89 % Above average
C 70 -79% Average;n eets expectatio ns
D 60 -69 % Below expectations
F <60 % Inadequ ate, failing
POL ICIES

I.L AB PARTNERS

There are no lab arters allow ed in EET368L . EACH FERSON IS EXFECTED TO
DESIGN ANDBU LD HIS/HER OW N CIRCU ITSAND W RITE H ISSHER OW N REPORTS.

All circuitsn ustbe CLEARLY AND FERM ANENTL Y M ARKED ON TOP ©R SIDE)u ith
your nan et obtain a sign- ff.

II.L AB SUCCESS H INTS

The successful studentuw ill have all circuits builtand ready o testB EFORE going to lab.
L ab handoutsand o ther infom ation distributed in class are extren ely in p rtant, and
should be studied and understood befo re atten pxing the experin ent. Trya"dry run" inyour
n ind the day befo re the experin entth seeifyou can recall the in p rtant stegs, setu [, and
results.SAVE ALL LAB HANDOUTS, YOUW LL NEED THE INFORM ATION FROM

THEM ALL TERM!
HI.LATEW ORK

NO latework is accepted W orkn ay only be turned in directly © the instruct r during
the assigned labo rato ry period -



N _.R AGIARISM , AND OTHER FORM S OF CHEATING

R AGIARISM

Copying theworkofanother, and clain ing it to be yourow n is dagiarist .- This includes Qut
isnotlin ited © )copyingothershon ework, copying fron alabn anual or textbook,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 fo rw arded o Student Servicesfor
discidinary consideration.The DeVry StudentHandboo k contains con dete infom ation on
this t [dc -

Heasedo notturninanyworkthatisnotyurow n! Ifindoubt, askthe instructo r_.Here are
0 eways to avoid any poblen s:

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

?? Dontshare adiskette (rothern edia)w ith another student;itSto 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.
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GOOD DATA FROCESSING PROCEDURES

Con putersw ill be used for the generation o fschen atic draw ings in this lab.The studentcan
expectt spendn any hourscreating and u ating these draw ings;losso fthis data can be
disastrous! Thefollow ing tipsw ill helpt n inin iz thechanceof losing a o pect:

?? M ake frequentbacku ps-These backu gz should be in atleast tw o different physical
locations.

?? Alw ays keepschoolw orkon tw o differentdiskettes_Bo th of these disksw ill contain
identical info m ation. Ifo ne diskette is dan aged by acon puter, the data can still be
recovered fron theother during the lab eriod.-

?? Dontsaveyour data o the hard diskon the w o rkstatio n, except in an en ergency.The

hard disks on lab w o rkstatio ns are perio dically "cleaned" o f any extra infom ation as

artofa houskeedng pogran -

Keepthework for each classon a searate disk.

W riteyour nan e, course, section, and pofessors nan eon each disk-Thisw illn ake it

easier forotherst returnyourwork t you should you accidentally leave a disk behind.

?? KyuYeusingacon puterathon e, anantivirus gogran isstrongly recon n ended.
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V .M ISCEL L ANEOUS INFORM ATION

EM ERGENCY PROCEDURES -There are daques located in the lab discussing
en ergency pocedures. Theinstructorw ill ren ain inchargeofyourclass
grou pin an en ergency situation .

FOOD -DRINK -Are NOT allow ed in the laborato ry atany tin e. W ith
liquids especially, there is a great p tential fo r dan age to equip entand
inpryt yourselforothers.



INVENTORY SHEET -W AVEFORM ANAL YSIS

NAM E

W ritten prtion con dete, w ith theo ry o fo peration
and conclusion page-

Recorded data is con pPete:

a.Sypectrogran 1 easured fron prell KHzsinew ave.

b_Spectrogran n easured fron 10 KHzsquarew ave.

¢-Theoretical spectrogran for 10 KHzsquare w ave (able required).
d.Spectrogran fron 10 KHztriangle w ave.

e.Theoretical spectrograr for10 KHztriangle w ave (able required).

Hease Note:W hen a graph isconstructed fron n ultiden easuren entsor
calculatio ns, a data table is required.-Show a san e ofeach calculation
rerfom ed.

({here is NO o peratio nal signo ffrequiredforLab 1 D)



INVENTORY SHEET -AUD IO M ONITOR

NAM E

Schen atic accurate and circuitcorrectly designed.

W ritten prtion con dete, w ith theo ry o fo peratio n, designn ethod,
and conclusion page.-

Recorded data is con pPete:

a.-Frequency respnse dot-AB tem inalsopen ¢o feedback )
Data table required.

b_Frequency respnse dot-RC networkon AB ter inals.
Data table required.

¢ -Frequency respnse dot-RL networkon AB temn inals.
Data table required.

Hease Note:W hen a graph isconstructed fron n ultiden easuren entsor
calculatio ns, a data table is required.Show a san e ofeach calculation
rerfom ed.



INVENTORY SHEET -CARRIER GENERATION

NAM E

Schen atic accurate and circuitcorrectly designed.

W ritten prtion con dete, w ith theory o fo peration
and conclusion fage.-

Recorded data is con pPete:
a.Ostilloscope reading o f RF fron Junction o f R3 and R4

b_.Ostilloscope reading o f Q! collector
¢-Ostilloscope reading o f Q2 en itter



INVENTORY SHEET -AM R. ITUDE M ODUL ATION

NAM E

Schen atic accurate and circuitcorrectly designed.

W ritten prtion con dete, w ith theo ry o fo peration,
and conclusion mge-
Recorded data is con pPete:

a.Ostilloscope readingofVn - ntelligence)
b_.Ostillosco e reading o fAM outputw ith respect b the intelligence.

¢c-AM outputw henovern odulated.



INVENTORY SHEET -AM DETECTOR

NAM E

Schen atic accurate and circuitcorrectly designed.

W ritten prtion con dete, w ith theo ry o fo peratio n, designn ethod,
and conclusion page.-

Recorded data iscon pPete:
a.Ostilloscope reading 0 f! KH zintelligence inputt n odulator.
b_.Ostilloscope reading o fdeteco routputw ith respect o intelligence

inptt n odulator.

¢-Ostilloscope reading o fdetecoroutputfor F
d.Ostilloscope reading ofdetecbo routputfor F

10 KHz
20 KHzZ



SIGN-OFF SHEET -PHASE L OCKED L OOP

NAM E

Schen atic accurate and circuitcorrectly designed.

W ritten prtion con dete, w ith theo ry o fo peratio n, designn ethod,
and conclusion page.-
Recorded data is con pPete:

a.Ostilloscope reading o fVCO w hen loo pisouto fdock @ hen triggering
o ff the reference frequency inpu t; see step5 o n @mge 6-5).

b_Data table show ing capure and lock ranges for each siz
cafmcit rused in the low 4m@ass filter.

¢-Ostilloscope reading o flow qmss filter ou tut:Fin=- 1| KHzand
C 10 uF.Gtepll on mge 6-5).

d.Oscillosco e reading o flow qmss filter ou tut:Fin= 1| KHzand
C 00! uF.GStepl 4 0n mge 6-6).



INVENTORY SHEET -FREQUENCY M ODUL ATION

NAM E

Schen atic accurate and circuitcorrectly designed.

W ritten prtion con dete, w ith theo ry o fo peration
and conclusion fage.-

Recorded data is con pPete:

Ansi er the questionson fage 8-8.



