POLICE TELECOM WORKSHOP MANUAL

Chapter 4

MEASURING INSTRUMENT
& FEATURES

3R Wb I3cYcE A
(RF OUTPUT METER)

3R, UW. UIaR HIex I AT | BT A1 ST AT &7 IRUE. ST YT uraR 1 fhar i
HHdT 2 |

I W1 B8 APhd © & 39 Hex & Aerar I fedr o f$A1 We (Transraciver Set) &7 output

foraT 2, A fopar ST ghar 2 |

RI . ’ . RFinfm RiSet
k J- )
. .

via Series Lead

Output Meter |

RF in fm R/Set Range
via Series Lead Selector
Switch

Range
Selector
Switch

Technical Data of Model No. 930
Power Range : 0.5t0 10 watts & 5 to 25 watts
Freq.Range : Up to 500 MHz
Input Impedence : 50Q
V.S.W.R : Better1:1.2




POLICE TELECOM WORKSHOP MANUAL

SMPS/
BATTERY

HOOK UP DIAGRAM OF RF OUTPUT METER

fear de a1 [ R.F. output Si1d &= 2, &1 Sirs+ & o X$AT 9 & Tl drder |
ts Coxial Cable @1 R.F. Power Meter @ R.F &idex & irsd & |

R.F. Power Meter % &3t 3T &1 aM3eye uar &=+ & oy fear we & R.F. Power
Meter &1 Ifa wat &1 == ) Hook Up Diagram & 31gaR Siiear $AT HeE &l 3=
A 2 | Ie B ON &7 & 91 718! B &1 PTT &7 Press oxd €1 3f$ar 9 &1 R.F.
Output, Power Meter @ are ¥&a =R Reading uefRia &=ar € | e W Aiex & Afsd
ST I WR a1l ® 98 ¥fear we &1 R.F. Output grm |

STANDARD SIGNAL GENERATOR
(HM 8134-2)

Introduction :- &HeMET # BT W1 RAGR & A= WRMIeH & WRIeT g 7790 =g SSG
3L IUBRY B | A H SYANT far ST e HM 8134-2 s UT Synthesized Standard
Signal Genaretor g | S 37 IRBIRANT & ATI—ATI BRE U4 A¥e 3iURTH dTelT & | I8 basic
specification, High freq.stability,fast frequency change response time, spectral purity

3R FAToTD 3ifecye Ryl ol €1 I8 1 Hz & =il Rl o1 W U \eball 8, Td
3IITYC & HHAT B | 3HD! =il ¥=1 1 Hz 1200 MHz g ¥ 38 3iif$an, IF, RF Frequency
BT HaR Bl B | SHADBT BRE R=T €8 10 AT Apvs B | vreliegs o= 39d Th IR
FHIAA & | 3H WIg Are # WY YR fhar S |ahar 2 | 58t F start F stop 500 Hz to 1184 MHz
available 2, 3k ¥U e1gH 20 fAfer Ahvs | 5 AHvs TF 2 |
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POLICE TELECOM WORKSHOP MANUAL

o

o3 HAFIECE

2 = ON/OFF
1 ;Eﬂ%ﬁﬂﬂ%w o
Fdiindi REFm q MOD. OUT

L& RF OUT 50Q
MOD. IN 2 J ‘
STEP

PREVIF?éJgALL STORE MENU MODULATION
FREQ. LEVEL

STANDARD SIGNAL GENERATOR

Operation

® R¥7a SFRex ¥ RF output, 50Q dTel eidex | YT 8IdT & |

Rt STveR # a1 Sl @ o Behe ‘@l # fhad=d1 arefl 91 &I g T |
ST frea= aretl LED glow & STraefl | 3@ aifed fbaa=dr Numerical Keypad
Rietae &R 1, T2 MHz gf-ie Rietdae & |

Function key H ofaeT aTell g€ I eI &1 | foT9 ofael arell LED glow 81 SirdHT |
Numerical key pad i 3ae® cladt Riciae &R o |

HaR B H§ Mode key @1 Je1 &3l | fS1a9 A€ arefl LED glow & ST, T el 0R
FM menu & - IR option & shape Fmod DevInt fe@g gd g |

Shape @ 1< &I BIICHT DI Bl I R sin wave Bl RAeiae BT |

Fmod &1 Rielde &R iId B HIAcad dI bl Yol B ATselicT haddl &I Riciae
B |

Dev @ =112 &1 dTCad B DI I R ATaId deviation T Rielae & |

Int & 1= & BFCTT B DI G Hab output internal, external, a1 OFF &1 Ryciae
PN |

R SRe’ & R F Output 50 Ohm a1ell @ &1 921 3T f5994 &9 Audio tone g8
<l |

AIe :— UA® STCT Bl B8 B & d1€ Esc key TaRAT |
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POLICE TELECOM WORKSHOP MANUAL

RF (Signal)
out A
, RF (Signal)
Standard satzargy - AL NN in
Signal ——» v e e @
Generator \ e ..
Radio Set

P e e S

SSG Connection

(Rx Sensitivity Measurement)

HOOK UP DIAGRAM TO CHECK SENSITIVITY OF RADIO RECEIVER

STANDARD =
SIGNAL

GENERATOR RADIO SET

SUPPLY
SMPS/
BATTERY

Procedure:- Sensitivity @@ &3+ @ ford Sa1 e & USHT ddex | U fore RIel SMvex
@ RF output 50Q aTel deiaex | Sis! oIl § | 9@ 916 f$A1 de &l RfiaR {579 fhaa=N o)
g1 Rl SRex # a8l fhad=il ST @ fold B ‘@l 3 fhaa=d arell 9e &I ger & |
Sre<t faa=AT arelt LED glow 8 Sl | 819 gifesd fsad=dt Numerical Key pad & Riciae &)
oI, Je1 MHz gfee Rietae a3 | 9@ dTa Function Key H efaet dTell ae+ &I g=1 &7 | orad
Jladt arell LED glow & STeRfT | ST |e @1 S Sensitivity 8T 2, ikt — GM300 R/Set dh
0.35 pV Numerical Key pad & Rieldc &R ol | $69@ 918 HBaRd dl H AlS dTell &bl Bl g2l
$HT | RS9 A arell LED glow &1 Sirerfl, dern feael 'R FM menu @ <9 TR Option &
Shape FmodDevInt f&@rs <d ® | 8 option @1 contextkey 31d I & A Bl © |
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Shape @ =10 &1 HIACHRT BT BT G TG sin BT Rt T |
Fmod @& 19 &1 BIFcad @1 ®l g1 dxab 1 KHz mod. 1 Rietde & |
Dev @& 11< &1 ®HCad @ ®I JI a3 KHz deviation BT Rietde BT |

Int & =1 @1 BFCET BT BT g2 B output internal, external, AT off BT Rietae & |
RITeT Sve’ @ R F Output 50 ohm aTell a1 a1 g 31 foras1 g4 Audio tone FATs < |

RADIO SERVICE MONITOR

ST <¥e AR U VAT SURRYT & T ST SRIRNAGR & T 41 TIRTHICY T Udh TRl TRIeTor
BT ST Fehdl & | §H TURDBRYT H T, IYRH ICYS AICR, R Th RITTel SR & A1 e
BT B AT AT Argere, e, BragH VTeTSoR AHIRd 81 & | 9o # ARG gRT Afifa
AT HRIFD Al AER Terer 4 2 | FoTeT fawe fderor fF=Tgar & |

@ ®»w & o

W

SERVICE MONITOR (Radio Test Set)
. Fovr &1 aR Wy # 91t T € S fh dke Rotee U9 Al & ST H Il €
. Soft Keys : 37! HeRId ¥ U, IRYA, gUoiad (RATER / grasied) & fafa=
RIS T AT € Selde fhdm ST & |
. Datalnput Keys : g7 \=rdr & fafi= Srer wis far S & | (<R @)
A. DatalnputKeys : $9®! A=A I BTG, ofdel Ud HART B fhar SIam g |

B. DatalnputKeys: SH®! GeRIdl ¥ BIdd¥l U4 olddd I HIT 8o, fdhell gco, 8o,
dB, dBm, dree, fiell alce, ATs®! dlee, Ufr9rd sl ¥ Bis {har Sdr g |
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POLICE TELECOM WORKSHOP MANUAL
. UeCHT 1YC:- 3H@] UlaR gwsieliT SdURYST 1 d1e 2 I8 wial BNC connector 7 | (Off Air
measurement and monitoring & fofy ITARMT 81T ) I Hdel $1YC UIC & |
T Scye:- I8 Bidel BNC connector 8 H®! UfdR g=sfoif dUficl 1 dC & |
N Connector RF Output/ Input Connector:- 3! UfeR gvsfeiT duURIcr 150 a1 8 |

. TYclae o1 :- 3@ FeEIal | U deidex 150 are J1 1 d1e ffdead $Yce AT ArScye
Rietde R B |

. SPHC TSoRe @l :- (A,B,C,D) SHd! WAl ¥ Biddsdl Ud ofdel ®l 30 SIS dRdD
TSoRTHE fhar Smar @ |
IRITS Fgidt Atd (Scroll key) :- 3D TR A {6l 41 9] B TIFAd & WR D
HH I1 RATST {3 ST AT g |

10. A. U U% SIFRCR JATSTYT - SHH T T SFVeR §RT 3M3CYC foldT Sl & |

B. THHIG ;- SHH THANS dheidex §RT SYC 3fScYc (T S & |
C. U U SYC ;- SHH ST BIGi™T 7T T AT ST & w9 H &I ST 2 |

1. FERI BT - SHH 3Tl A HHARI BTS BIS IR AlfCR F SIeT YRIE a1 ST HehdT 2 |

12. dIeyH A19:-59 A4 I WPR & dIgH DI HH AT SATQT (BT I Fhdl ¢ |
13.%hdod ATd:- I8 Ad Whdod oidol Dl BH SATST Hdl & |

14. TIT;-  TF A9 Bl Il A JMRIARDIY F fSol Bl gl TR Bl TSoiRe HY
qad g |

15. RIEdT Uvs IR § U ;- I8 SMRIARDIY Bl WY JIS B 8 579 dfichdl WhId R g
a7 Rfle g 99 2 |

16. A. S TaT X - STH CiadIex O Teferd ) eve fhd Sird 2 |
B. 3R Ua <3<~ ! Wergal | RTer & e 9l o fhd 9 2 |
C. SUTHRT <<~ 394 RATR U ZTAHICR Q1 A1 1Y SR by ST 2 |
D. R - sH Rived | Hafdd SHaR] el 2 |
E. WIgH TATATSOR ;- S R & WagH BT TAT IR fham SIrar g |
F. T U %< ;-7 S99 anfedl e fhar orar g |

. T UUS HTAU:- 39 Key &I FERIdT | AR Dl Heth < (BT ST Fahdl & Ud Afasd
AR B IRIC {653 ST ST 2 |
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COMMUNICATION SERVICE MONITOR
CAN BE USE AS

RF GENERATOR
SPECIALTONE GENERATOR
RFPOWERMETER
MODULATIONMETER

RF COUNTER
AFVOLTMETER
DISTORTIONMETER

LARGE SCREEN DIGITALOSCILLOSCOPE
SPECTRUMANALYZER
MONITORING RECEIVER
SINAD METER

S/N METER

I |1 Functions @1 |aTford #7+ & Distortion measuring filter AF Post Demodulation
Filter & IF Passband Filter *f a1 @fad #1fex # Suaer & 2 |

TRANSMITTER TEST : 4 ¢ # =199 Hiex U< &1 |
« RF Power Meter :- 32 <3< fdd oI I8 ¢iMHIe} &I Mean Output Power Level
measure HT & |
AF Generator :- I8 <3¢ {63 ST I8 TIAHIER Bl Aggele@ & ol source Ria
Qg |
RF Counter :- I8 ¢ By o @ ¢HIe? @ Mean Radio Frequency &I

measure &Yl g |

Modulation Meter :- 38 <% f&d o1 ® giHIe fd T R @1 Modulation
Depth & Deviation Level & measure @=dT &, 3k Demodulated Output Signal
SdTE |
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RECEIVER TEST : s34 ¢¥¢ # =14 aR #iex 1 817 |
o RF Generator : $9&T ST MgiRd fhad=d g SHET odel Ue Hr- & for gdr g |

AF Generator : SA®T IUIRT MEiRT ATgAfeT ha=il T ofdd He &R & oy BIdT
g |

AF Voltmeter - SH&T STINT RATR 4§ Ui S—HISTelcs R BT oldel ATI &
fordy B 2 |

SINAD Meter:- 39T STINT SINAD iR s el & o g1 2 |

Distortion Meter:- Sd@1 START Distortion percentage figure STd &3+ & ford
BT |

Oscilloscope :- ST ITANT MFSAT Rt BT AU g 37 wave form &I <@+ &
forRI BT 2 |

AF Counter :- $U®T STIART afear Rieol &1 o 9ruw & ford fhar sar 2 |

AF Amplifier & Loud Speaker :- SH®T ITINT S—Hrggelce RITel &I AR
B B ford fohar ST € |

TRANSMITTER TEST |'m | , RECEIVER TEST
TH FREQ: Je0.000000z || Free CEN FREO! 400, GRS x
FF L JFF) OFFGETE 3, 32kHz LEVEL: =32,08n
GFLFREON LGCOMH: | POVER 7.0eBy E® | TX
$in LEVEL: L00.0w T T
FF2 FFEQ: L, 000HZ

FDLO FREQ! 0,04z

| oL FREOT 3, G0 Hx LEVEL: ~37.381
§in LEVEL: {,500Hz

ez ree: 00 (EE R w ok
Sl LBEL: LAz Off
Ned Lews)s Losked

EXT LEVEL: §,%0MHz  Off
SOURCE: Ext Mo d7p RC

Peawr
Stn LEVEL! 109,00 Ot Fwter

s
HOD FREQ: 173,742
FN LEUELY S2dke A3l I“&‘fl
trererents o Hs

F) FRED! )Mz J 2 ¢ & 0 ‘ -
3 LOELY 30,080 |chn| Lrer nte

0§ FRED: 1.0000H2

(F FILTER! 2ha
(F FILTER: 0,3 %0 .84k Iml £F FILTER: 0.3 0 . bz
/Ber COUFLING! A

SPECTRUM ANALYZE

R
Ref Lovel [T ] 5 Y
10, bekn
vert 18d8/div k
Scale |Uid Filter
urr ‘
¥kr/ 1pgak Wold
ke o1t ‘

Marher } |
Ito ml" Gen B T

|" gon | RECEIVER @ D_uELEx TRANSNITTER O

GEN FREQ: J00,000000Hz | T FREQ: Je@,(000C0HRz

T~
Frow
LEVEL! 93,080 FFSEN-3, 43k
ncox FRED: 1,004z PONER: KO STENL \E || o n
S3n LEVEL! ). 50z Ryepemep——) ()
RAudio
[

E ° 4 ‘ « . "

Filter W0 FREQ: .8k

QUDIO FREGY . GHe

LEVEL: =CT.&cBn | P LEVEL: 8H2  §

Dint gy Lol ek YRz
B ]0 0 ®w & & W |} 0 3 b1y
Yot JF FILTERY Sokke Trach/ |
en & FILTERD 8.2 to 3. 4kMz RF Gen

|
| AF FILTER! Q.3 to 3.4tHx| WF3 FREQH 1, ik He v Cantrs 39,000 Hz §ran 2,008KH:
COLPLING: AC $in LEVEL: 120.0vk  Of1) Mer 2.5dBe  360.008wHx Ron BN J8tHx

fewet Y TR 9 § 97er 7371 € S fb e Rofee Ud Afesd & SuaT § o) &
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RX/TXTESTING PROCEDURE FOR R/SETS

AIH Ut ST ¥ & vfesr Socket dr RTS & ¢ egu @2 s+aex (Front Panel
Layout Key No-6) ta& 3 Hicx ofie & driae &<d & | ik RTS &1 ¢ #rs Rieiaex Front
Panel Layout Key No-17 U1 @xa RX =T gq Rx <3¢ a1 TX %€ g TX <% Are Rietae

SERVICE MONITOR

(Transmitter Test)

SCREEN DISPLAY ON SELECTING Tx
TEST

TRANSMITTER TEST

_ _ TX FRER: 3@@.a@aa@abHz
OFFSET: -37.4ZkH=z

AF1 FREQ: 1.0660kHz , FOUWER: MO SIGHAL =~ EB
Sin LEUVEL: 1@@.8mU o T S T a—

AFZ FREQ: 1.o0808kH=z
Sin LEVEL: 188.8m. off

MOD FRE®: @.8Hz
FM LEVEL: EBH=z
Increments Al : Y
AF1 FRER: l18&6Hz 10 Z0
AF1 LEUVEL: 18.8ml

IF FILTER: 38kHz
AF FILTER: 8.3 to 3.4kH=z
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bn Selecting Tx Fl‘equency Mem,J

TRANSMITTER TEST
e L

AF1 FREQ: 1.0000kHz POWER: MNO SIGNAL BB
Sim LEVEL: 10@.@m. —r——

AFZ FREQ: 1.0086kHz
Sin LEVEL: 164.8m.) Off

MOD FRED: @.8Hz

FM LEVEL: @Hz -0
Increments al _ . kHz

AF1 FRER: 188Hz o 10 20 =0

AF1 LEVEL: 18.8mL

IF FILTER: 38kHz
AF FILTER: 8.3 to 3.4kH=z

SIRFIeY SRET H Fa Ugel <1 Ua Bldad] RYelde HYIl 3R 3fTeT A BRI A1 81 3R Uh
SFIRE 3ATH PN |
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On Selecting Tx Power Menu

TRANSMITTER TEST Brosd/ TRANSMITTER TEST
TX FREQ: 700000000z | Marrov

TX FREQ: 300, 000008MHz
G Enm OFFSETE =34, 3dkHz - OFFSET: @z
: ir POWER! 25.7dEm BB
RFL FREQ: 1, B00BkHz POGER: ND SIGNL B8 | ey 1., 0000kHz —— "
Sin LEVEL! 100,00 | 169, Bnl) } &4 35

' [ [ w [ W [
AF2 FREQ: 1.BO0RkHz Har 1, 0808kHz HARMONICS
Sin LEVEL! 108.0a) Off Anal s 100,00 Off |2nd 600,00000MHz  -41,2dBc

“$0 R0 <40 20
Tr

—— Pz | wnalus i ; 500, 380ARHHz -4&;‘:31:&:
NCr &men | NEr ements y T T
FF1 FRER: 100tz 0 AF1 FREQ: 108z L e
FFL LEVEL: 18, Bal

AF1 LEVEL: 1@, Bal)
! L T ?‘:
IF FILTER! okHz
jdBc
o

IF FILTER! 300Kz e
O FILTER: 8.3 o 3.4cHz OF FILTER: 0.3 to 3.4kHz

-20

— ./

TRANSIENT ANALYSIS
i 1

Trigser
Level
=48, BdE

+ue edae
Pre Tria
5

Tx Freq 308, 000000MHz Time Imssdiv
Mkr -63.8dBm 2.48ms Before Trisser

ASAT AT &1 9 A & U9 A & 918 Afdq A1ex 31 STl R IR Uh UrdR [ ERAD
SUdeH TN sarfe fewrg < |
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TRANSMITTER TEST

RF JGer JON)
AF1 FREQ:
Sin LEVEL:

AF2 FRER:
Sin LEVEL:

1.06000kHz
186. BmV

1.0000kHz

108.8mY  Off

Increments

AF1 FRE@:
AF1 LEVEL:

IF FILTER:
AF FILTER:

186Hz
16, 8mV

S8kHz
0.3 to 3.4kHz

TX FREQ:
OFFSET:

FPOWER:

>08.000000MH=
=34.93kHz

MO SIGHAL BB
{ mil

MOD FREQ:
FM LEVEL:

10

AM < FM
s SSB

IF
Filter
AarF
Filter

TRANSMITTER TEST

RF JGer JON
AF1 FREQ:
§in LEVEL:

AF2 FREQ:
Sin LEVEL:

1.0000kHz
106, BmV

1. 0006k Hz

160.6mV  Off

Increments

AF1 FREQ:
AF1 LEVEL:

IF FILTER:
AF FILTER:

100Hz
18. 8V

J8kHz
0.3 to 3.4kHz

500, boobBoMHz
OFFSET: =-36.53kHz

POWER: NO SIGNAL BB

T - { mbJ
1 g 10

MOD FREQ:
Pk FM LEVEL:

Al
1]

8.0Hz
OHz

2 a4 B W8

‘Deemph
FM Dey
Pk/rms

Return
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TRANSMITTER TEST

AM < FM

RF Joen JON
AF1 FRER:
Sin LEVEL:

AFZ FREQ:
Sin  LEVEL:

AF1 FREQ:
AF1 LEVEL:

IF FILTER:
AF FILTER:

1.0800kHz
108, Bm!)

1.0000kHz

108,0m0  Off

Increments

188H=z
16.8m.

SokHz
8.3 to J.4kHz

TX FREQ:
OFFSET:

POWER:

366, bopoasMHz
-34.93kHz

MO SIGNAL BB
T | ml

T Y
4 L3

MOD FREQ:
FM LEVEL:

k- 10

8.8Hz
BHz -

A

0

10

x kHz
20 20

7/ 55B

IF
Filter

AF
Filter

Dist
7S5=N

More

Return

v

TRANSMITTER TEST

ON
AF1 FREQ:
Sin LEVEL:

AFZ FREQ:
Sin LEVEL:

1. 0800kHz
168, dnV

1.0000kHz

16a.6my  Off

Increments

300, B0BBODNMHZ
OFFSET: -36.53kHz

POWER: NO SIGNAL BB

Pk

MOD FRER:
FM LEVEL:

@.0Hz
BHz e

T .=

Al
0

2 o4 N

——l\Hz
R

‘Deemﬁh
FM Devy
Pk/rms

Mod
dBr

AF1 FREQ: 10@Hz
AF1 LEVEL: 1@.8mV

IF FILTER: 3@kHz
AF FILTER: 8.3 to J.4kHz

B
L
2




POLICE TELECOM WORKSHOP MANUAL

ON SELECTING TONES

Sequen—
Audio +iazl

Audio CTCSS

DCS

DTHF

FOCSAG

FEF InFut Leweal
188mld 28.8dBm

Return

ON SELECTING SCOPE /BAR

TRANSMITTER TEST enart] TRANSMITTER TEST

_ T REQ: 0000000y | Slect . TX FRED: 30, 000000z
(@ Em e OFFSET: ~29,1kkz ™ GEm OFFSET: -35, 574z
— PER: 10 Sl g8 | A Sl

range AF1 FREG: 1, BAG0KHz .
SUNLERUX TR | o Sin LEVELY 100, 0nV 0 FRER: D0k

— PHLEEL: B
A2 FRED: 1,000k M A2 FREQ: 1, 0000KHz
Sin LEVELY 100.0n0  0ff Sin LEVELY 100,000 0FF | iy S/

FIf LEVEL: Oz !0
Increnents = Increnents
AF1 FREO: 100Hz (T | AF1 FREQ: 106Hz

1 Scope \
AF1 LEVELY 10, 0nl ABar AFY LEVEL: 16, Bnl

IF FILTER: khz — IF FILTER: 3z
fF FILTER: 8.3 to 3.4z Return B FILTER: 0.3 1o 3.4k

=)=«

MOD FREQ: @, BH: P
[0

TRANSMITTER TEST
T® FREQ: 1kHz div Somsdiv|
300. GO0OBOMHZ

OFFSET:
-34.43kHz

POWER: BB
NO SIGNAL

MOD FREQG:
8.8Hz

FM LEVEL:

BHz Score
/Bar

Persistence: Persis—
Low Med Hish Inf tence
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SERVICE MONITOR
(Receiver Test)

RECEIVER TEST

GEM FREG: 36@.08606aMHz
LEVEL: -8@.8dEm AUDIO FREG: B.8Hz

MOD1 FREQ: 1.@868kHz LEVEL: -57.2dEm
Sin LEVEL: 1.3588kHz

MODZ FREQ: 1.88086kHz
Sin LEVEL: 1.588kHz  Off
Mod Levels Locked

EXT LEVEL: 1.5@@kHz  Off
SOURCE: Ext Mod isF AC

Ihcrements
MOD1 FREG: 1.8688kHz

AF FILTER: 8.3 to 3.4kHz
COUPLIMG: AC




POLICE TELECOM WORKSHOP MANUAL

AF Filter Menu

8.3 to

RECEIVER TEST

S.4kHz || GEM FREQ:

LEVEL:

308, 08608MHz
=108, 8dEm

1.08066kHz
1.5688kHz

1.8808kHz
1.5608kHz  Off

S?ﬁfz MOD1 FREQ:
Sin  LEUEL:

MOD2 FREQ:
1okhz \Sin LEVEL:

380Hz || EwT LEVEL:

LP 15.088kHz Off
SOURCE:

Ext Mod i7F AC

Increments

MOD1 FREQ: 188Hz
MOD1 LEVEL: 16.8688kHz

AF FILTER: 8.3 to 3.4kHz
COUPLING: AC

Return

AUDIO FREQ: B8.8Hz
LEVEL: @mU

RECEIVER TEST

GEN FREQ: 300.00000MHz
LEVEL: -166,8dEm

MOD1 FREQ: 1.00688kHz
Sin LEVEL: 1,588kHz

MODZ FREQ: 1.0000kHz
Sin LEVEL: 1,580kHz  Off

EXT LEVEL: 13.008kHz Off
SOURCE: Ext Mod isp AC

Increments

MOD1 FREQ: 188Hz
MOD1 LEVEL: 1@.860kHz

AF FILTER: @,3 to 3.4kHz
COUPLING: AC

Return

AUDIO FRER@: @.8Hz
LEVEL: @mV
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On Selecting RF Gen. Menu

RECEIVER TEST

GEM FREG: J868.88086MHz
LEVEL: -26.8dEBm AULIO FRER: B.EHz

MOl FREG: 1.8888kH=z LEVEL: -54.2dEm
Sin LEWVEL: 1.588kH=z

MOD2 FRER: 1.80608kH=
Sin LEVEL: 1.588kH=z off
Mod Levels Locked

EAT LEVEL: 1.588kHz off
SOURCE: Ext Mod isF AC

Increments
MO0l FRER: 1.&@8@kH=z

AF FILTEE: 8.3 to 3.4kHz
COUFLIMG: AC

On Selecting Modulation GEN.Menu

Gern 1.7 RECEIVER TEST

Gen =2 GEH FRER: I090.000888MH=
LEUVEL: —S@.9dBm AUD IO FREG: @.8H=

Ez; MOl FREG: 1.00880kH= LEVEL: —357¥.SdEm

Sim  LEWVEL: 1.S88kH=

MODZ FREX: 1.0908009kH= : 0 a0 =0 =0
SharFe [|Zin LEUEL: 1.S808kH= oOFF
Mod Lewsels Locked

| mll

Lock EXT LEUVEL: 1.580kH= oFfF
SOURCE: Ext Mod i-F RC

Fr=— Irncrement=s
=mrEk MOD1 FRE2: 1.060kH=

Return AF FILTER: 8.3 to 3.4kH=
COURPLIMG: AC

RECEIVER TEST

GEH FRER: 3Z08.000008MH=
LEVEL: —S8.a8dBm AUDRIO FREG: &.8H=

MOD1 FRER: 1.8000kH= LEVEL: -54.Z2ZdEm

Sin  LEMVEL: 1.5@88kH=

MODZ2 FREGR: 1.8808kH= ik i =0 =0 1'::l°rn|.,l
Sin LEVEL: 1.3508kH= o

Sl WSl 1.599kH= O+
SOURCE: Ext Mod i~ AC

Increment=s

MOD1 FREG: l19@H=
Mol LEVEL: 18.888kH=

AF FILTER: B.3 +o 3I.4kH=x
COUFLIMG: AC
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On Selecting Tones Menu

Audio

Audio

EF InFPut Lewel
18E8mbl 28. adEm

Sequen—
tial

CTCES

DCsS

LTHF

FPOCSAG

Feturn

RECEIVER TEST

GEM FREQ: 300.00088MHz

LEVEL: -808.8dBm

MOD1 FREQ: 1.00600kHz
Sin LEVEL: 1.588kHz

_ MODZ2 FREQ: 1.08868kH=z
Sinad ||Sin LEVEL: 1.500kHz Off
Mod Levels Locked

EXT LEVEL: 1.5608kHz  Off
SOURCE: Ext Mod i-p RC

Increments
MOD1 FREQ: 1.000kHz

AF FILTER: 8.3 to 3.4kHz
COUPLING: RAC

Return

AUDIOD FRE@: @,8Hz
LEVEL: -54.2dBm
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Bchart RECEIUER TEST

Select| @GEM FRED: 300.00006MHZ
LEVEL: -804, 3dEm AUDIO FREQ: @,0Hz

:222; MOD1 FREQ: 1.0000kHz LEVEL: -57.8dBm
Sin LEVEL: 1.500kHz

MODZ FREQ: 1.6000kH
P4 z

Sin LEVEL: 1.506kHz  Off
Mod Levels Locked

{} EXT LEVEL: 1.5@80kHz Off | DISTORTION: ©.8%
SOURCE: Ext Mod iz AC

Increments °c 2z 4 € ¢
MOD1 FREQ: 1.800kHz

Return ] RF FILTER: 8.3 to 3.4kHz
COUPLING: RC

Score

FREQUENCY COUNTER

Frequency Counter @1 STeridT ¥ fdb=dT a7sitd Signal @1 Frequency &1 =141 SITdT 8 | aaHT H
SYART fdht oI %= Scientific Frequency Counter SM 5451 @ A 31erar B, Terminal IR 37siTd
e BT Feed #=d ® | Terminal A 100 MHz to 1 GHz 9@ @' Frequency &7 919 & ¢ |

$9@T Input Impedance 50 Ohms =iaT 2 | Input B @ &1 Terminal 81 & Y8l 31T 8T @
9T Input Impedance 1 Mega Ohms &IAT 2, $9 WR 7Y diee sl 400 V & Hahd © Ud gAd!
fe=i ¥&7 0.1 Hz to 150 MHz @ &Ieil € | $&xT $77Y¢ Frequency Counter & s IdT &
ST Input Impedance 50 Ohms Td $9Yc dlecol 5V d® < Fad @ | S9! a1 ¥o1 0.1
Hzto 150 MHz @& &rcfl 2 |
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FREQUENCY COUNTER

FRONT PANEL CONTROLS
POWER : 31 g

DISPLAY (7 Segment LED): fe3uet

TRIGGER (LED) : ¥ off w2 fgTR SfS®ex & 39 Taigs! Flash &xell ® a7 Riveal ofaa
Fae © 1 g |l 2 | 9f $9Ye Ria oaa 9 iR @A © a1 Uaigs! Flash grfl, afe

$9c RIFTeT dlaet ¥ TR SI1eT & 41 9% gfadide =8l gl |

INPUT A (BNC Connector):
o Frequency Range: 100 MHzto 1GHz

o Input Impedence : 50 Ohms
o Input Voltage: 5V (DC+AC)

FRONT-REAR: %< ¥R Q¥ 9¢4 U4 & df $79¢ (B) Rar (d18) & &’ &1 §f v+
HIGER 3N BT | §H AfhaH BIaRi 99 10 geol & 150 FT §eol dF § Ahd ¥ |

INPUT B (BNC Connector):
. Frequency Range: 0.1Hzto 150 MHz
o Front B Input Impedence : 1 Mega Ohms

(95)
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Front B Input Voltage : 400 VoIt (DC +AC)
Rear B Input Impedence : 50 Ohms

o Rear B Input Voltage : 5 VoIt (DC +AC)

AC-DC: (Push Button) s 37YC RITHa &1 o= QI ST & w4 H &A1 97T &
fohg a8 1 & forg & ST 7 | Fifd U g77Ye Tl & folt fhaae 7 |

1:1-1:20 (Push Button) : I8 TH! 312@r S¥! BUfeT & RIS Bl TEIRISIC dell & S
g U B A1 I8 $YC RIS Dl §71YC THGIBRR H S H Ugel 20 Sldl b TSYIC B
<drg |

GATE : 7ic sf~edhex &l dlgc Oid SToli] dd hIa~ex HoRAc & foTT Tadide 8T T ¢ |

OVER FLOW (LED) : Over Flow TaSS! T4 STelil ST HISUC &I Sl drell Biadsr
Rierae o7 & 1fdras B8R |

FREQUENCY A : 100 ¥ 8col ¥ 1 T <ol ddb &l DIl 919 & ol THbT
SUINT fHar ST 2 |

RESOLUTION (4 Step Slide Switch) : 33+ fewuel RIIGIURIA &4 AT SATET bl ST 2 |

FREQUENCY B : 0.1 g2 ¥ 150 BT 8cof db &l BIFG! A9 & folU SHBT SUART
fopar ST 2 |

PERIOD 1 #71T €¢i 0 RUeE ¥e #19 & forg RIS Key &1 a3+ & & |

EVENT 9 Sdc 9c+ &l U9 &Nd 8 dl 9e4 T8N 11, 13, 14, RIS 8T 8 | 31K Bhravex
BT & oY TR & I8 91 & $97Ye RvHel IR iR dar 2 |

TRIGGER LEVEL (Adjusting Knob) < dR fg7R oldel T TSoReHE HRaT & |

FEATURES
Frequency Measurement0.1Hzto 1GHz
Period Measurement 1ust0 99.9s
Sensitivity 20mVrms
8-Digit LED Display

Event Counting
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TECHNICAL SPECIFICATION

DESCRIPTION PERFORMANCE

Input characterstics

Inputs(BNC Connectors) Impedance I/P Voltage
Front B 1 M ohms 400V(DC+ACQC)

Front A 50 Ohms 5V (DC+AC)
Rear B 50 Ohms 5V (DC+AC)
Attenuation 1:1(0dB) or 1:20 (dB)

DC Trigger Level : (Continuously variable)

Without attenuator : -2V to +2V
With attenuator -40V to +40V
Input Noise : 100uV(typical)
Frequency Measurement
Input B Range 0.1 Hz to 150 MHz

Resolution (selectable)
Gate Time 10ms,0.1s,1s,10s
Resolution 100Hz,10Hz,1Hz,0.1Hz
Input A Range 100MHz to 1GHz

Resolution (selectable)

Gate Time 0.65ms,6.4ms,64ms,640ms
Resolution: 100KHz,10KHz,1KHz,0.1KHz

Period Measurment
Range: 1us to 99.9s (=1 MHz to 10mHz)

Timebase

Crystal Frequency 10 MHz

Displ 8 Digit 7 segment LED , 8x5mm each, with
Ispiay leading zero suppression

GENERAL INFORMATION
Supply:- 230V AV+ 10%, 50Hz

Power Consumption :_ 16.1VA approx
Dimension:- W 196, H 80, D 237mm

Weight :- 2.45 Kg.
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HOOK UP DIAGRAM FREQUENCY

OF COUNTER
PERIOD MEASUREMENT

POWER ANTENNA/
SUPPLY RF POWER
RADIO SET METER

FREQUENCY COUNTER

Measurement & Connection

Period Measurement
e Amplifier Circuit =T Amplified signal @' Control Circuit # feed f&aT1 ST 2 |

e Control Circuit # ! Control pules S= 8l & @2 Control Circuit & o/p &1
Display Divider Decoder # feed &1 SIrar 2 81 R Signal #1 Gate Time & AR
Signal @' Counting @! T & | Time Base Generator ¥ t& Crystal Oscillator S[T
gIaT & Time Base Generator @1 3fiSe Ye Gate Time Generator # feed 3T Srar &
Gate Time Generator # Pulse Generator gl & T $Hd ARH W Id+1 oX & o &
gerdl g foraen @9 Time Base Circuit gRT Select fbar irar & | Transfer Pulse

Generator T.P Generate &xdT & | g7 Transfer Pulse @1 #gg ¥ Data @I 8 Digit
Display % T21d & |

Reset Pulse Generator:- Reset Pulse Generate &xdr @ s9 R.P.G & dcg ¥
Counting &1 g=1: I fohaT ST AHaT 2 |

Input Signal Filter & 4 8Id 8¢ Attenuator Circuit T Signal @1 AUH &R
THATBRR Circuit 3 Ao faam S e |
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STUDY OF STANDING WAVE RATIO METER (SX200)

THSYINR HICR | ZIAHIEA
AT BN TASTYIAR  HOR
foar Sar g, 9 Hiex @
SN Bl SigHe ors
T I [ AT e e
& g AT ST oA B forg
fpar ST €, UASSYIIR
HIeX gRT bd @ ARIH ¥
forafen ToRlt Sl 2
TRIHIYE 89 & dRaex
Red grficd (z,) V=T e
(z) & S_TeR A1 F @1 Rerfa
# st |\ ST | S
99 AT A 9 giafie 8@
Sl 8 S BRas d9 4T
SIS~ dd el Sl § el
ST 99 Ul @l 9 999
ST AT BT IR (ST
AT © HIETH W) ar9d 3Tl
2 d Ruclaes 99 dpeoldl & A
a1 99 B § S oAl g
crafie T8l 81 Ul © | BRas
J9 9 Rctdes 99 SRAHIRH
A § 8l TR AHHSl A
el © 981 dlecol dl &ie
&7 949 ffAan Bar g, uRg
S8l IR QM 99 IMSe 3%
Wl et 8 981 IR diecol 9
dRe B 7 A B 2
S SWR GET 91 2 |

(RF out) to
Antenna via
Co-axial Cable

Radio Set Output
(RF in) via Series
Lead

Cal/Zero adjustment Knob

FRONT SIDE |

Output Range
Knob

Function
Knob

SWR & Power Meter
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U+l U4 AT9 quf —

1.

AleX — I8 BRIS TR/ Ribeldcs UTaR 3R THS<YRIR & ST & | Fad HUR BT el
BS /Al AT & fol¥ & | & UTeR THSRIR Wl 5 91 A & & foly Ud 88 Ul
TSGR el 5 d1c | Sh1aT & (el € | G-I T4 AIRIRT ¥ebel ARUG UTaR A0+ & fo) €
ST 5 dTe, 20 @T€, Td 200 dTC & forQ 2 |

I R / Afd— 99 IRUS UTdR 5 g1, 20 91, Ud 200 dTe Ricide oRd & |

HaeH Rad /i — A IRYG AT THSIINR ST H & 97 A9 & Rietde S 2 |
DT A4 —$ A9 BT FETIAT H THSCYRR ATId T WIgex DI dietsic a1 S g |
IR SRNT Rad — 59 A1d ¥ BRAs / Ribeides Urar Riclde &xa 194 B |

AVG / PEP #1fiex Raa— Ife |AE=a 3IRUS TR 9197 SI1dT & af R &l 9188 9d © Ud
THUHE! 3RUS GTaR AT9T ST 8 dF R &l <X 3Ggd © |

HIeR SIRT USulveHE W — 399 AR &l (Mfed / Tel dl SIRT IR TSolve &_d © |
iRk (TX CONNECTOR ) — 35 &A1 HT &1 (JMSTYE)3TRYH UTeR SYC I & |
T (ANT. CONNECTOR ) — S8 3IRUE UlaR Uo7 A7 S dle UR &1 SI1am & S

feh 50 3TTEH BT BIVYRIS DI D AN JUAUH Heidek W Hde I8! & |
10. 13.8 dlee ST — SR UTaR HIex Bl $¥t PI IeTI YT PR & o) T AT 8 |
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Specifications of SX 200

SX400 SWR Meter

&

PARAMETER

SX200

SX400

Frequency range

1.8-200MHz

140-525 MHz

Power measurement
range

0-200 watt

0-200 watt

Accuracy of full scale

Sw range+5%

5w range+10%

20w range 7.5%

20 w range 5%

200w range 5%

200w range 5%

Add 15% of full
scale at 160 to
200 MHz

Subtract 10% of full scale at 220
to 420 MHz and add 10% of full
scale at 450 to 525 MHz

Minimum power at swr
measurement

Tw

4w

Measurement range at
swr measurement

1 - o0

1-o

Insertion loss

0.15 dB max.

140-250 MHz 0.1 dB max.

1.8 - 3.5 MHz

400-470 MHz 0.2 dB max.

And 150-200
MHz 0.2 dB max.

470-525 MHz 0.3 dB max.

Impedance

50 ohms

50 ohms

Connectors

UHF female

UHF female
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FORMULA
SWR =( \Pf +\Pr) / (VPf - \/Pr)
where Pf = forward RF power, Pr = reflected RF power

| mAX VMAX
SWR = VSWR =
| MIN VMIN

Where MAX = MAXIMUM

MIN = MINIMUM

| = CURRENT

V = VOLTAGE

THSGYRIR BT ATSA A9 1 BIAT © Sl (& Ufdedhell F9T &1 ©, T 1.4, 9 14 dP
TSGR HRIFHA & foly STad AT STl 2 |

VSWR

I fH AT T, SIFHIH ored, 97 Vel & 9 AT goifar g S {6 diees &
e (@rgUTa) H BT § I8 BRAS 99 AT Rucidcs 99 dlecol & 3TUd 2 |

VSWR

Measurement & Connection

Radio Set Output
(RF in)

Co-axial Cable
to Antenna
(RF out)

E max Ei + Er
VSWR = =
E MIN Ei- Er

EMAX = maximum measure voltage
EMIN = minimum measure voltage
Ei = incident wave amplitude voltage

Er = reflected wave amplitude voltage
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P., = Reverse Power
P... = Forward Power

SPECIFICATIONS OF SWR METER (POLY QUAL)
POWER RANGE - 100 MW TO 10 KW
FREQUENCY RANGE 0.45 MHZ TO 2.3 GHZ
INSERSEN LOSS 0.2 DB
INPUT IMPEDENCE 50Q
WEIGHT 1.5KG

WORKING

HAYH AT HT & 3M[CYT Heiaek H THSGYSIR & TYC DR UR Bl oile Bl I
A AT H SireT STl 8, ST WS Bl UaR Feedlg & HIEIH I 377 fhal STl &, THSYITR HIek
& JATICYC PBridex IT ST TR TredT bl HIVRIel Dhadl bl SIel ST & AT ST Sl & 59
R WSA Ve I TASCYRAR HICR DI AT H dBeide [HAT ST & HAdR &l S & dra ST
AT D TrevC (AIS®H /WIS Bl U fHAT ST © TAT DTS & ATH | HIex Thdl Bl Wlswex
DI YSoiRe AT ST 2, TAT $9@ 918 IMICYC Vol (THSYIR) Rad wRas Raa & Argq |
Rietae &1 Sl & gd #iex &l RdA Riciae o AT U4 @ 91l 8 #iex Wha (Afsa o ¥ o
3 HCT B I8 IABT UHSCYITR AT I 2 |

A T H THSYSTR U TR HIex TAUGH—200 SATET SUANT a1 SIrar 8 S fab e de
BT UTER AT THSCYRIAR ST HOR PR Hhell 2 STT VS BT UTeR HOR HRA D [o1Y TR g Bl
B4 UTaR UG Ha=l= Al B UTaR U G & dqudrd vol Rietdex Rad | 391 Rielde &-d & Ud
ST HeE BT GIEET UF PR IR HoR R © |

THSGYRNR HoR BRA & folU HaR Ald Bl DTS IR @ 7 | ISTT e BT SISt Ud db
IRUeS Hig &1 Fergar ¥ e B CAL POINT ¥ & § Tquedrd Hhag A1d bl THSGYIIR

R shift &3d 2 | HIer R TaSg R AT HGR B & | S b ST 1.1 9 1.4 T BI4T AT
IS THSYIIR HIeR Thel 3HY 318 2T B V&l © I Yol DIVRIe dbael a1 ST Ae & Hed
AT R &R @ aeghdl 2, AT R AR 7 TAS<YRIR ddh [T ST & |
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