POLICE TELECOM WORKSHOP MANUAL

Chapter 5

RADIO SET PARAMETER TESTING
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FORMULA
SWR = VPf +\Pr/\Pf-Pr

where Pf=forward RF power, Pr=reflected RF power

Sx 200 meter

Rebddcs R YU UIaR Ud QHSSYIAIR & 41 d Hee dlferar

SWR 1 (11 (12115 2 |25| 3
Reflected RF power (%) | 0 {022 08| 4 11184 25

VMAX

| MAX
SWR = VSWR =
| MIN VMIN

Where MAX= MAXIMUM
MIN = MINIMUM
|=CURRENT
V=VOLTAGE

THSRIIR BT IS A 1 BIdT © il [ Ufdedhell T9T 181 &, THIT 11,9 1.4 TP TASTIRIR
HHDBIE & oIy SUYad AT ST 2 |




POLICE TELECOM WORKSHOP MANUAL

VSWR

g fHd ST e Afhe, i ag, 9o v=eAT & 91 fha=m faemfT gemiar & o f&
dlecol @ YT (ITUTd) H BT § I8 BRIS d9 a7 Rueiae s 99 BT dlecol UM © |

VSWR

Measurement & Connection

Radio Set Output

Co-axial Cable
to Antenna
(RF out)

WORKING

FAYLH XSTT AT B IMMPTYT FHidex H TSGR & SAYC H1dek TR HACH lls Bl Fergdl
H MM H SISl ST 2, IGAT WE BT UTeR FeeATs & ATIH 4 31 BT ST 2, THSYIR Hiek
& AMITYC Heiaey IT SHAA TR UeeAT Bl HIVIRTA bdel bl SISl STl & AT ST Sl & 39
THR AT VT T TASRIRIR HIex Bl M0 H deae fHar ST 8 HaRM 8l ofF & a1g A
T & Tredc (ASd /UICIET ) &I U fhar Sirar & aen af-~acifadt |ig @ Argq 9 Afsa &1 #iex
Whel B SABIAISE TR TSolve (6T Sl 7, TAT $9& d1a SCYe ol (THewgaR) Rad
HRae Rad & A\ 9§ Rielde @ Sl 2 Ud Hiex &l Ry Riciae o= Wicil U4 @l STl 8 Hiew
whel (IS 5 NS 1 AT Rl & I8 SHBT THSYAR HIHT ST 8 |

Isal A &l g A / A4 dE A B

Rediar d=afefady - & ear Ae grT RAT a1 T &9 9 69 d9eg, &1 Rl e
ST Ve R TS QUH 3MICYC HeAdT & g8 f$AT AT &l AfFIad] dweardl & | SINAD
Stands for Signal Noise and Distortion. &{-iae fSarsd &1 Rval Farferc! &I 3dd g

HoR T ST 7 | XRear Ae (GM300) &1 RTHTSS 9¢9,0.35 4V @ 12dB SINAD &1 2 |

. Amplifier, .
Input signal = - Output signal _
topnoisegratio =S.IN Regfcrffer' to noise ratio SN,

Noise figure = 10 Iogm%ﬁ_
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P SIGNAL + P NOISE+ P DISTORTION

SINAD =

PNOISE + P DISTORTION

STet P = signal ,noise 3R distortion &1 TdRT ITeR 2 |

SINAD &1 Sl § g1 S71eT © I8 R-AaR &1 Ueb Igar BT HeiRor &xar g | FeiRd 796! &
IR RIATS olde 12 S A HH 81 &1 AR I I8 2 o 1SS BT oidel ga-1 31 =1 8l
o a8 7ot e Ryver &I gw1fad A1 R | SINAD &1 -+ YR & W1 dhodqgete fhaT I Hebal
=

A-Total Receiver Power,
B -Noise + Distortion (Signal Power) &1 ¥2ar SINAD © |

A- Modulating Audio Signal Power,

B - 99T 31 MSAT UraR ST ATSYele Tl BIAT & Sd ArSYeliedT R A AfSAT Bl
gt fdar I & 98 Noise Pulse Distortion (Signal Power) @gardar 2, &1 vedl
SINAD® |

The higher the signal i<

abave the noise, the
\ better the signalto
hoise ratio

@
=
=
o
=
=

Noise

Frequency

Ife SINAD 12 dB & &H &1 A1 AT AT BT WHIH~ HHAGIR A4 ST Ife SINAD e did
& 1 3TRUt Riel dich HIFT SITaT | E1qas, Juayt H f$AT W-RAEadl . 25pv, 12 Sl Riqrs
2, fobeg X1 Te Sed 300 # 12 ST RiTre WR .35V sensitivity © |
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Audio tone with Onlynoise
noise and distortion and distortion

l Audio
level meter
Signal
Generator
Audi
Signal modulated level mlgter
with atone

HOOK UP DIAGRAM TO CHECK RECEIVER SENSITIVITY OF RADIO
RECEIVER

STANDARD
SIGNAL

GENERATOR RADIO SET

SUPPLY
SMPS/
BATTERY

Procedure :- Sensitivity & &3 & ford

® EH3NU SIUM S JTAR TAUHGH, SAT Ae, TS AR T Il I MU § dde [ham
SIS |

o THUHSH Bl haa=dl & fSOe e @l a4l (ST, 148.5 HIMECSl) & ATAR T
B |
o THUHG H RS Bl T ofdel e 0.35 PV HE Bl |

e THUHAG H THUH ATSICIe MR Bl RYeiae &l Ud ATTSAT RvTal @ fhad=dr 1 favetl
gl MR Al |
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TSI 3 U ATl & SIAUR ofadt & 3 fhell geof FuiRa &l |

THAUASH H JTRUE fBad=Ri 6T ofdel 0.35 PV HH SATGT BRI |

3TRUW a1 ofdet Bl HH SATaT B g RIS HIex R 12 ST AT st i |
TATHON UR 3R fBae={l BT o1del Aile &y | I8! AfST (0.35 pV ) e & Afaifadt 2 |

TESTING TABLE

TRAFFIC R.F. SIGNAL SINAD LEVEL

CHANNEL NO. REQUENCY LEVEL IN pVv (S+N+D) / (N+D)

As per 148.5 MHZ 0.35uv 12 dB

STl A€ &1 Adjacent Channel Rejection/
SELECTIVITY H5RR &Il

Adjacent Channel Rejection : I8 f&d! 41 RIaR AT &7 Haq AgaYul URMHIER & 9@ g1
el RATaR ¥C @1 98 Farfere! o df Sl & ol foh aifed fad=dT Bl fdva=1 3ree! avg Riciar
HYAT & UG JATod a2l Bl fhaar Rolde &xdr & | s9dT RoT SSU® Ud 3TRU% A3

SR fhar SIar € | g9 uiRa /9 o -80 ST & |

Amplitude
i Stong
off-channel Local
signal Cescill ator

Phase notse Width of
Vieak on-channel .— [ecener

signal masked by C filter
reciprocal mixng noise

F ol
Frequency

S
Spacing in both cases is equal
to the intermediate frequency
S

-=f
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Selectivity vs offset frequency (12.5kHz channels)
1.2kbps, 4kHz deviation, 10kHz ch. filter bw

Selectivity (dB)

169.95 170 170.05 1701
Frequency (MHz)

HOOK UP DIAGRAM TO CHECK SELECTIVITY OF RADIO RECEIVER

STANDARD X
SIGNAL

GENERATOR RADIO SET

SUPPLY
SMPS/
BATTERY

Procedure :- Selectivity 9® &1 @ ferd

® EH3MU SR b ITAR THATHG, AT Ae, RS Hex ud de¥] &l A H Heiac fbar
ST 2 |

o THUHSH & fad=dT Bl fSTIS e &1 frard=dT (STT. 148.5 FITECSI) B AR AT B[ |
o THTHGI H RUE fhad=={l BT oldel ST 0.35 WV T BN |
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o THUHSI H UhTH ATSYITA MR Bl Ryetde BT Ud fear Rt &l fhad=dr 1 fha
g METRT Xl |

® THUHSH § U TSPl & SV ofael Bl 3 fbell ol iR e |

o TITHGI H RUE fhrad=_il BT odet 0.35 PV HH SITGT BT |

® IRUG [BFd=AT TIdel DI HH SATAT DR gU RIS HIex WR 12 ST AT ey Bl |
o THUNGI TR JIRUP fBaa=il &l oidet Al &A1 | T8 ST (0.35 uV) B |

® THUHGI IR 3TRYH [Gad=dl 25 fhall gTol (25 fhell ol ovel WRAT 2 ) We Y |
o TITIoI & 3TRUB fhad=RiT BT o1 60 SieT TV |

o FYTE Hiex H AT Are B | I AT T 3rerar 12 S &4 11 A1 |

o T B! RyetfFefact 70 S 4 <! 2 |

TESTING TABLE

Channel SSG Freq.
No. (MHz)

As per 148.5 -10dB 12 dB

R.F. level A.F. o/p level

As per 148.525 60 dB 0dB (<12 dB)
As per 148.475 60 dB 0dB (<12 dB)

Selectivity=-10dB (60dB)=70dB

IsAl Ac¢ &I INTERMEDIATE FREQUENCY REJECTION
AT Bl

INTERMEDIATE FREQUENCY : Rr+a fhaa=il, didel MRTeier fhaa=il & wrer faa
(BLTSISH) HRSD 3MS U fhad=dl &I (A0 Bl © | Intermediate Frequency daeT 8 |

Intermediate Frequency = Oscillator Frequency Signal Frequency
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HOOK UP DIAGRAM TO CHECK IF REJECTION OF RADIO

STANDARD -
SIGNAL

GENERATOR RADIO SET

SUPPLY
SMPS/
BATTERY

Procedure :-IF Rejection 3@ &3 & ferd

® EHIAY SUUM & ITAR AT, ST e, RTe HIex Ug ) &l 3™ H Hride fhar
AT & |

THGHS B [haa=dT Bl [$ore o d &I fBad=dl (I1T. 1485 FMECH) B ATAR T
B |

TATHGT H STRUP fBad=iT BT olaal T+ 0.35 PV AT B |

THUHSH H THUH ATSYIR TR BT Rietde ST Ud 1feAr Rival &l fad=dT 1 fhar
gl TR Bl |

THUESH 3 U HISYCIT & SIAVTA ofddt ®f 3 fhell ol FrIiRa &l |

THATACI H TRUK fhdaeil BT ofddl 0.35 YV &H ST BN |

3TRYS fhad=l ofaet ®I HH SATaT Hd gY RIS Hiex R 12 St A fhass ol |
THUHS UR 3TRUP fhad=iT BT dlact Al ol | I8 ST (0.35 pV) B |

THUESH TR JMSUH Baa=ar 45. 19977 8ol A B |

THGS H MU ==l Pl olddl 60 Srel T@INA |

RS Hiex # QST Ale B | I8 ST 3= 312@r 12 ST A & A1 A1 |

I BT MSTH ROTaRT 70 ST I 3T 2 |
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TESTING TABLE
Channel SSG Freq. .F. A F. olp
No. (MHz) level
As per 148.5 12 dB

0dB (< 12
dB)

As per 45.1

IF Rejection=-10dB (60dB)=70dB

Msal ¢ &1l IMAGE FREQUENCY REJECTION
HSE Bl

IMAGE FREQUENCY REJECTION

IMAGE FREQUENCY = CHANNEL FREQUENCY 2 IF

cTftheh fhaa=dT # 2 JMSUP =l & AT DI SHY [bad=dl Hal STdl & Hifd 59 fhaa=iT &T
RATT AT SMEUH Icu~ Bl © | 99T (HeiRa 99 o -80 St 2 |

, Hes onse of
Amplitude RF tuning

Il Local
Oscillator \E?nr}aeld
Signal
Intermediate

frequency Unwanted
Image signal

\
S

Frequency
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HOOK UP DIAGRAM TO CHECK IMAGE FREQUENCY
REJECTION OF RADIO

STANDARD
SIGNAL
GENERATOR

SUPPLY
SMPS/
BATTERY

Procedure :-IMAGE Rejection 9@ &3 & ford

® BHIY SIUM & IJTAR TAUHSH, XSAT I, RIATS HIeR Ug 9] I 310 H hride fhar
TS |

TS &I {BFa=AT T SIS o9dl &I =l (ST 1485 HTECS]) & ATAR AT
B |

TAYHSI H 3TRUE {Bad=_AT BT Tdel i THIT 0.35 PV T B |

TGRS § UHUH ATSYeleM e &I Rietae w1 Ud nfeal Rirer @ fraa=dt 1 farelt
geol ufRa & |

TATRISH H U HISYIeH & SfAVEH ofdel @l 3 fbefl o fHeiRa o |

THAUTSH H 3TRUE fBad=RiT BT <Tadl 0.35 PV HH SATET BRI |

3TRUW =1 ofact dI HH SATAT B gY RIATS AIex WR 12 S ATST {hass ¥l |
THUHSH TR 3TRTP fhad=i) BT dlact e Bl | I8 QST (0.35 pV) 2|

TATS IR 99T faa=dT (148-590.2 for GM300) 58.3 #1T g¢ol ¥€ B |
TAYHSI H $HOT BTl BT dladt 60 Sial daTUT |

TS iex H AT Ale Hxl | I8 ST I 31erar 12 Sl A B 371 a1 |

I BT 7T ROTRE 70 Sl W 35T § |
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TESTING TABLE

Channel SSG Freq.
No. (MHz)

As per 148.5 12 dB

IMAGE 0dB (<12
FRQ. 58.3 dB)

IMAGE Rejection=-10dB (60dB)=70dB

A.F. o/p level

sl AT Bl ATSY A AACIHIE ASR L

ATy T AfAfefad - sYc nfear R &1 98 &9 | 9 919 (3IRTAYE d&) ST
AIZPIBIA Afbe & IS THAA TR S A WrSs ALY I IRl & 39 ATSYeleH
AACTIET Bad & | AT Ae Sigd 300 o1 AreYele™ JAefae] &1 WRihgs 9 1 fhell 8ol
80 MV w 3 fobell 8T o SfATT uR 71+ Sl @ |

AF %} DAVIATION
GENERATOR RADIO SET METER

SUPPLY
SMPS/
BATTERY

ZDH3NT SRIUTH b SITAR FHI SUBRVN TAT I STT ASH Bl AT4H H DHeide (b1 ST = |
AT AT BT ST TS THR A PN |
T U o vex H 1 fhal g¢o1 @l flhad={1 a2 80 mV Level &1 Audio Signal set & |

YIS U R SIAATE Hex § olad <@ Ife 98 3 fhall 8¢9 a1 & aI U U% RyEd &
Tdc] Bl I db DH IT SITGT BRA 8, 9d db SAI ofdal 3 fhall g¢o AT 31T 9 |
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o 3 fhell 8¢9 SfARTM o1dal 7 W T U% R ofdol JTaaild difeldl § Ale B ol il Sl
fo T Fe 31 Areyere™ Jrafefad B 2 |

TESTING TABLE

TRAFFIC A.F. SIGNAL DAVIATION
REQUENCY LEVEL IN mV LEVEL

As per 148.5 MHz 80 mV 5.14 KHZ
As per 163.1 MHz 22.3 mV 3 KHZ

CHANNEL NO.

Modulation Sensitivity =22.3 mV

ardsferar

o T IUGRVI §h Y SRUM & JTAR PHide a1 =M |

RfSAT He TAT 1T JUFHRT H YR FATS Hel BT ATy |

AT T A AET UIATRET DT YA HRAT MY | Secl ST | Fo1 A1 |
Y[ / I HH AT SATET B FHY (IR AT I AR |

CTAHIER S HRd T AT ATfHER BT 3TRUK STHRER 3% T A1V |

RATIR T B T ST W BT NS U 81 HRAT a1V IT gwee Bl AT e I
3TeIT BRI a1 |

= HISe A BFI=N BT B THI SRRAT FAYC ol AT A1 |
RfSAT e UTIR W BT AR |

Al AR, TATAS [Gad=dT Brawex IT 3T IR IUINT HRd FIH IAD] (391 gRean
BT AqATH HRAT ARV |




