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Transceivers, oc two-way radios. are found i many commercial applications. fn thiy
wecuon we will look s troubleshouting the amsuitier porion of u teubile trans- s of & 30 VE: ot e oo Aendgiwes ek 8
ceiver General roubleshooting techniques e peesemted in this section. You should &

Aways consult the service manual hefore disessembling a trassceiver and making
any adjustments of repasrs on it

+ comemumscaii equipment usualty (ncudes Jipial logx <ircuts 1o

control vanows funcuons. We will Jeam 10 tmubicshioot some hasic logic circuns.

We'll also coneder troubleshoning 3 frequency synifieszer L.

After coampieting tis section you showld be able 10 o

The first ep 5 1o dteconor the overail ysaesn ncise 1y (NI, Recat from Chaper |
et

* Describe the signal flaw in 2 mobile FM ransmitie circuit Leting NR, e the rcomp mad NR the ceiver. we have
= Describe common mobile iranemier falores

* Troubleshout basic lugic circuits s

* Troubleshoot o frequency synthesizer b B S

,

Transceivenr Trasssinen

The block diagram in Fig. 7-32 depicts the transmitter portion of & mobile ttons e veneli K
ceiver Mobile transmuters may differ somewhat in design. For cxampic. tis par-

ticolar ranemities uses several frequency mullipher circuits in the cxciler stage 1o
step up the frequency 10 the necessary pperabing froquency. A press-bo-atk micro-
phone feeds the voice ignat into an audio amplifier. The voice signal s amplified
a0 seni 10 e phase imdutator, The phase modulator i slso fed by a crystal -
controlled oxcillator. The signal iriving the power amplifier s FM from the phase

116)

. age.
The poser amplificr delivers 4 specified output power 10 the unienna via the har.
momic filter and the anteans-switching relsy. Typal output power ratings are 21

2
NE~ (flogua 363+ 8568
ot sycicen NF
$4 174 dBm < S4B 0B + 10K S Aoy

The thur-orer sderce poie of he receiver home ki e + € e bt s e rsceded
oy e g 308l Aot et oo ko S e b e
wthoust oy (on disiocon. the syriem’s i order iterceps porat s
idom e = 19 g T
Symaic 1unge % © 19 dBm - (1005 dn)
- san

The 248 suum preumps 0 Ex 78 repioved with u 108 guin proamp with ihe
amt dymamic ronge

{ Exaumn 729

TIGUME 752 Block diagram of & mobile FM raascerver transmtter portion ame 5. NE What une the syisem’s i

Section 74+ p—
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18-12  TROUBLESHOOUNG WitH ELECIRONICS
ORKBENCH ™ MutTisiM

The comcept of preparing o sysicm design for a fiber inallation ws preserted fn
s chapter. Thus section prescots & s ercise of 2 sysiem design. Opea the
file $1g18-3Lmy7 {mgwn) on your EWI Multsim CD. This s1ercise provides you
wiih the sty 2 fiber-caic system design in mone depth The civiut
fox the light budget simulaton - shown in Fig. 1531

Flectronies Workberch!™ Multsim does nod cxmam -mmm modeis o in-
stmuments for Bghtwave ccmmunacabons, bt with 4 fitde crestivity, 4 system design
Tor 3 e nwalion can b e, Tt chamgie s puerod s Fr, 8.
The function geneesine modeis the oulpit of o fber-opt Frassminer. The geosca.
v ia Pmiprating: 3 square wave i moded the pulung of kgh. The settiogs for the
Punction generatos for e passible npecaung levels have deen provided

[ The maximiom reccived sigont level (RSLY 27 dBm
2 The designed uperating level atm

The misimusn muerved signal Jeves (RSL; fox s BER of 117 -0 Bin
4 148 T-type ationunios has been provided 10 sumslare he fiber cable sad splic
Sows. The systems s terminsied with s 600-() resisioe for consistency with the ans-
fog model. but this resisibe does nok exist in s real opucal sysem. A voitage
controlied sine-wave owllator bas heen provided © sumalare We optical fecever
The sctiings for the nfage-conmlled sine-wave oacifisior see shows in Fig. 1513 by o skl ot "

 high trequency KF vansisty

- 355 SHr. whoreay cituil B, which is wsing we BFST7 RF rasssiorn. has s 348
e curct recgacacy of aboat 241 M. This demuséraies the vest improverment
o the frequency rmm.u«-muuu-u siecui,

Toe
acteristics of an nrmdwun-‘h

Elzcrroxics Wonkbenck ™ Exerc
1. Opeo the e FigEth-Lmsm in your EWH CD This covais provides a com-

50 e el P e s e appar 348 o o

queneics for the iduciors, (194 ki, approx. 1.8 Gy

Opon the file PYGKIS-Lovems in youe EWB CO. Determine the rssonnat fre-

queresy of tos dipole antenwa, (f = ) 071 (i)

3. Open the e FUEIS-3amem in vour W CU. Dewermine if e RE amph
i a wikle e W 1 we o o i e o vy e

sirlauon. Report on vour

SUMMARY

15 Chapeer 6 we studied mictowaves 20d laters. We Joamed that mucrowaves share
many propertics with light waves The major fopies jou shouid aow undersiond
Inchude:

»

FIGLRE 18-31 The Multism cxrcuit for the {ght budget simulation

oz Craptwr 18+ e Opis

F B AR & Electronics Workbench™ %5 3]
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Hifk, —%F “EEZE” M— Electronics Workbench™ Multisim 57 . THEEH T4 HX
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HUURE 14.10  Feeding antennas with nosresonant lines

anteruss. This wethod of onnection produces i standing waves 00 the live whon
the fine is matched 1 a generator. Coupling 10 4 EEoetaor s offen made ttigh
semple untuned transtormer secondary.

Another method of transterring cnergy 0 the antenns s diough the use of &
twisted-pair fine. as showr in Fig. 14-10b). It is used a5 an untuned fine for low
irequencies. Due o excevsive kosses oceuring i the insulation. the twisied pair is
ot used at higher frequencies. The charactenistic impedance uf such fiues i whout
700

Delia March

wt-u.nm.ammmanummnmuwmnuuume&smww
cial impedance matching techaiques such as those discissed with Smith chast appti- ot ks

(3 The BE100C digital communications analyzer with jitter anaiysis offers breakthvough speed, ac- y i ok PR" gy impedance matching
curacy, and affordabity. Courtesy of Agilent Tachnoiogis. Reprinted with permission ) (o) The ;‘::;'::f‘", i3 An ‘"’“9’;: :'l ‘_“"m':"“'[;;"‘w i B “"“‘"z“’: dovict hat sproads the
MTES02A radio cammunications analyzer wes designed 10 support the test needs of the manufac- s 5 ot A e $ herent chas ""ﬁ‘ "““‘"‘"M m"‘“ » "m
Luring, R&D, and maintenance markets. (Courtesy of Anritsu Company. Reprinied with: permission ) the open, two-wire iransmission line not have & characteristic impedaios  3pproac Ser
Section Antanna Feed Lines 50

202 Chopler 5+ Frequency Hooviation. Transmission
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53 The anienna load o » 150 0 samsmission tine is 225 €1 ~ /300 §) Determine
the longh and | of x shont ciscaited $1ub necesary  provide a maich

In Chagter & we e bsin of an PM recesver nad showed the simstaices . Repeat Provlein 53 Jor 3 S0-0) i an an ankeoms of 38 ) + 135 41
and differences 10.00 AM receiver. The mair topcs you shogid s 8
derstand inciude: Seosion 129
T mm'ﬁﬂn‘lﬂxlm-.‘u&.mw' 5. Coa e et of 2 i 3014 b sy s
4 ductance
e mcagiom of s it B dotmghaia s, d 36 Calste e ength o o hcid 31 e e o i o
) pacitance of 40 pF u G0 M
poripisreny F"'“""‘"‘"'"" Tl 0 mlwlmdldm-daummmmm
. - - 56 How may harmons distion of 8 St be -
: # 56, Describe three methous for g harmonk: cimasion of & UrausiIE,
bookesu b cf 401 W, Sowe Stk dixcrininaen “8: Duwa iagram showing o mechod of <oupling the racie
. e ’ frequecy output of the final power unphilr age o o tox o
e 14 chmin o  phasedeckd g (L) B decnoidane i rsmuzsion lioe, with  metheet of mapression of secead and third bt
e

k
st sy P the Comstrction of doied ne ad some of 15 s

s 62 Explain we principle of TOR and sne wses for this
. e of # compiets 88-108-MHz sierco FM reccivec by anclysis of 63, A gulss i semt down & Ot x tox functioning property.

has 3 propagation velocizy of 2% 10° nuis, and an iverted reflocted pulse
(oqual im magaitude 0 the. incident patse) is recwroed wn £ 73 ms, Wht is
wieg with the five, 1 b L o e e docs e i ai?
H At 1 ey e s ok e seeminatec with
OUELSIIONS AND PROBLEMS 22 03 rsitine b, D - B 2 1 011 23V.23V

?ulma 61 ciex 12-10

1 Whal un tc pucpose of « discriminaior In se FM browdcast receiver? 5. Describe some of the canes of cossaaik wnd fst possibic solutons
2 bﬂmﬁymTMmny(ml—luumhm . Ecplua why should Bok he run close 10 ¢ power lies
by, 67, Lint somie of the cuases of mugnetic ficld losses in o cable.
- Dy Bock dingram of sty e mcsver desigondfo rceseicn 64 Eaplain the offects of exiseme senlight (hest tadiation) 09 cables,
4 The local FM steren rock station 108 965 MH. Caiculat the hocat owcillaor . i
fraquency aad the mage frequency for o 10.7-MHz IF rcewer. (107 2 M. Outssions fus Caiical Thiking
179 Mite)

69. \With the el of Fig. 12-12. provide o step-by-step cxplanarion of bow & b
ission line.

Srecrion 6-2 L
3. Explain the desirubility of an RF smpiifier sage io FM peceivers as compared

10 AM receivens Why is this not generally rue a frequencies ove: | GHe?
6. Describe the meaning of ipcat coeillator rerad:ation. 3ed cxplain how an. RIF

the genesmor in ot its
Yoo Sk bk eyt weveforms o st emcased

Tie.
Sou a2Y asked o design a tine “frue of rransmission line effects ™ Yo denign
Qevign’

stage helpa 10 prevens it
7 Why is w square-law device prefermod over ceher devices 5 clemens in an RE - "':,“:'“"‘,"}.‘(““,”’;"‘”““‘""‘:mIMVW
o pedance
8 Why are FETY prefeced over other devices s the active elements for R ’
——— o the mat e Reyet s probem s 23 = 1104 - 01 b
e ot L oy i
o eaming cusmbon.
Frequency Hoduiaton Raception

Ouestions ona Probies.

8 FCC FAfOAIE % )
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BEEHR—BFRT
FEMNMIDHTREN
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