AR — 15

Electrical Indicating Instruments

faera fawae STer fa@m™ arel ISR &1 e wY  § IUANT AT 9T (Current),
favar=R (Voltage), IRy (Resistance) 3R ﬁgﬂ 91faT (Power) &1 AT09 & o fam SITar 2 |
S SUGRVN P FMRIG: & 9T H e d Fad o |
1. QATANT JYPBRYT (Analog Instruments)
2. fSfTeat Su@RvT (Digital Instruments)
QATATT JSUBRVT H AT a1 fAgfery 01 &1 ATST BT SUSRYT H ITINT fhy urgwex & fI=rer
D g fe@mar 81 Ugwex @ A Wl 10T YEdT € | Thd IR UrgTe] @l Rerdy &1 AT Biel 1 T
3T TRl H w5 urgee] ol fagee IRy Tur @ AT B gt 2
fefTeel USRI H AU S arert faeggfor o1 &1 AT @I decimal number & ¥4 H famam 2 |
fefSted Hiex quantization & RIgd W™ &1 &xd 2 |
UATART AT BT U8t BIC W decimal places # fawTorg o € | dcaeard g4 fawrforag #
T A1 J1AT DI Integral Multiple &Xd =197 SITAT 2 |
ATA®H IYBRON (Measuring Instruments ) &I SFTET IUBON & [TH T 9T F9T W)

0N N

[IepfAe Tep=ilepl o SAMER WR <fI9 Phase # fawar garm —

—_

. HoAlwe IYHRYT (Mechanical Instruments)
. Soldeime Uyl ( Electrical Instruments)
. SelgeTid Iuavl ( Electronic Instruments)

N

w

1 — HPidd SUBU_(Mechanical Instruments):—

9 UBHR & UG HfiEa vd ReR (Static Stable) Refodl & ford aga & favawig 817 7|
TR ST 95 IT M0 I8 ¢ 5 I wfed B arell fFar W ufar < #§ Ry B 7
TR 371 SUPRYT B i1 fBRT 987 9N Bl € | AP AR Hebeilbel SUDBRVIN Dbl Yeb 0T I8
A g f& I8 IMMEeId IMaTSl (noise) UGT BRI B | 1T & 9 ADHAdhe SUBRON H (Inertia) STScd Y
BT & |

2 — goacidd Suavl ( Electrical Instruments)

9 UBR & SUSBROI DI ATBTS IT & b AD-Idhd SUBRON Pl Jo H A4 7 I8 A4 /A
BT IOl | S IR IAT T 2 | IR HD- el SUBRV BT IRE B 39 UBR & IUBR0I 7
Hb-lhd HaH< qrel Indicating device B & | o 3_@[ i (Inertia) STScd BT § 3T ERCl
response ST BIAT 2 |

3 — golaei=i® SusRv ( Electronic Instruments)

A FHI | SAfSaH dee Td ARNfE Sifg & ford 9gd #1fd IS response B
JMATTHAT Bl & | SIdgI~d SIBRUN H semiconductor STHRUN BT SYIRT B H SiTd BT response
Igd o1 9 fIeae i BIaT © | Solagid SUSRUT & SUANT | response FHI B 4l AHTS TP
ST AT B | A1 B S W TS AT BT decimal & H3 3fdT d% @ 2 |
SISl UGN H 98d HHGR IT 9gd &1 HA A Bl W 719 Fad 2 |

A golaclf<d SUHRON FI fagan & —

. J=d AT ( higher sensitivity )

. ot gfhar (faster response)

. STAIEYA (greater flexibility)

. DH 99 (lower weight)

. IfdT BT 31ed @ud (lower power consumption)

a b~ ON =
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6. STd AU B fqvaagar (higher degree of reliability)

SR UGN Bl g YHR W qH1ad [HAT S FHAT 8 | IGC @ IR R 0T T&T BT

A = &1 9 A i e T v -
1. Absolute Instruments
2- Secondary Instruments

f$fSieet SumRvll & @ (Advantage of digital Instruments)

fefSTed SUHROT ATl T AT BT WY decimal § fa@man Sam € R AFERT TTedian S|
T QY (parallax) (GE dTel BT WIF d8a- ¥ 3% U & IH H IR) SUBIVN &
FHAA W W 8! G I G USSR BT 30U W I fdger 89 BT 3R goia: R 8l
ST & |

UATANT SUSRT § ATUl T8 AET &I FHIYAT &1 (approximation) fefSieat # g fawam mam 7 |
fefSTee SUaRTll I 19 (reading) BT 31ef Yuf /Maedd 3@ (significant figure) & decimal
point B ATITIHATTAR ITH T UGl BR BrAlf~ad B ¢ |

fefSTeel IU@RTN BT MSTYS 3Dl & WU H UK Bl @ ford | HHRT (memory devices)
IR o <Y Raprer, fifer, vl fewp, e %@ iR drex & Wl |@ad 2| fSfirea
YR F AT (power) BT HH IMITIHT Bl # |

fefSTee IUBRTN @I (accuracy) I8 AfH Bl & Sidb b TATANT IUBRVN DI Yl IqD
full scale & +0.1 gfcerd 8Kkt 2 |

UATANT IUBROT # FfAT BRI & STINT 4 reading H A dTell f=ar &1 f$iea Syl
# semiconductor devices @T IUIRT HR X fhAT & U= ITATERYT H B dTel g

YA ITEAT BT J419 fefTeet SuaRvll IR Jorieid ©U 3 31f¥d 8 7 |

% B feftee Suaxvil & faf=1 UdR & parameters &I AT ST AdHdT & |

fESTee IUPBRTN BT resolution I 3BT 8 AHAT & YATANT IUBRVI H fHdl UHR & TH
HAT ATHS BT T APl I JIaaxvl TR &1 fageryor 81 Jaar 2| 99 & e
IUFRN H BT UBR & Teb ANT MBS ¥ AT BRI 9T H JAFBIU PR [Igelyor &
HHd 2 |

I G IR ST el @ 3 9 fSRice IuaRvr 9gd € IR aoid H g Il Hgord]
A UH W A AR WIF o S dTed (portable) 81T 2 |

fESiicd SUPBRN H HART BT ITANT HR MR & Ted ARTad Tl ®I g3 fwar o
AGHAT & M Y IO B <HTT gd Y AT (reading) B T <@ ST AHT ¢ |

fefitea Suavli # IUANT fHd T display devices SI¥1 LED, LCD S&T& & &IROT UTaR &l
QU Consumption ®I T HH [HAT TAT & AT & 3R H W S ¥4 ¢ |
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AecHIex
(Multimeter)

IRTT — I8 UF Soldgi<id ATdH SUdRvT (Electronic Measuring Instrument) & | R #edl Sex
(Multitestor) I1  TRiRR /dlee / 3MFHICR (AVO) 4l dEd B |
AecHIe’ TH multiranges 1), dleeHcy, Ul dleeHIer, THIER @R 3gH Hiex &7 FdIol

IUBRIT 2 | VAT SUSRYT s wefl, /1l dicest, de doIr RS &l FoR fhar Sidr @
Multimeter (AVO) ®gairar 8 |

HCIHIEY BT IWIRT 5l 1 UPR & golaclFe IuBRvN, fIgfd Tellg, TR SUBROI Bl
Sitg @ ford ARetar @ Agorar | fhar S bt 2 |

A H ALIHIER 3Fdh HHIAl B Ud $hY ©U, MHR, Jod Ud MR H SUT & ol 808
Tes, I <Y IMfe B0 H I S & | Riga! Bles & A7 HHEIAT H ool TR YA Agoidl I
ST fhar ST Aadr B

ACHIEY | UATANT (Analog) a1 f$fSied (Digital) TRuell &1 SUANT fham ST Adhar & |
f® MR TR AeEHIex &I &I &1 UHR # diel oI Hahar 2 |

(1) AT Herier ( Analog Multimeter) AMM

THTART HAeHIer &I Ag®T THIeX (Micro ammeter) @ JMER TR SUANT 6 g ST © |
Rrr faf= 9eR & IRMIeR @1 Wbd @& SR A 98 A 191 Sl 2 | Siafd f$iiee Aecmiex
# faf=1 geR & WRefiex & A9 ($Re (digit) & g <a 21
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UNIVERSAL AVO ANALOG MULTIMETER

MODEL 8 UNIVERSAL ANALOG AVO MULTIMETER

I8 AeTHIey 9gd UGl accuracy ¥ AU FahdT & | $9 TATANT AecHier H SIA. fa=R
BT 7199 & o Aofieg UfeRIY &7 Hex Prsd IR Sird fhd S d1el gRuer & d19 SireT ST & |
3IfH AM & MR @1 AU w9 Wiek & Rl &1 ¥ iffiedd w9 & ufoRy &1 Sire <aT 2 |

AR & |t el Jad< FSD I fAgld T 3R srofigg YRR g $Igel & Uk & AN B
T HeR Bl PR A1 BT Bt Wbl [R <1 2 | SaTER0T & ford IfE AIex &1 B Wb
faerer & ford 1 fiell TRiRR ave STTaedadl IR Ao HICR @ STfeidad fauT=R @1 4T 10 diee @
#ofigg UfeRIY 9500 3 & H1eT ARG AT 500 3 T =A1fe |

AT faefa Rl &1 Al & ol &F A &l FAH=R Uik, Aiek Jad< 3R g arr

Wr%aaﬂﬁiﬁﬁﬂ?ﬁaﬁm(coil)iﬁeﬁﬂwww S[ST &I 2|

EI%PT qTel SUBRYT ITH fIEIAIRT 981 R 1 dael i d Ufiafear <t & | gedmadt
e & o %ﬁw%a%ﬁwﬁqﬁwa%éﬁﬁwﬁ%\wamwﬁﬁgﬁwww
I TRl BIAT B | G YA fAEAURT B 97 HT AT A B S we HiF TharR (RMS) A &
T BT ARS8l 2 | el YITBRIR IRUY hadl ARAAISd 996 & forl FfEEH 81 |Adhal
2| 3T GBI B 99 & ford RMS iR iaw & i U&R & Sfciae @l maegaar aril & |
S HieX H§ 980 HH 91 @ dlecol W accurancy iR sensitivity FASIR BT 2|
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cale [skala)

Mlirror (cermit)

Pointer (jatum metet)

Zero Correction (Pengenolan Jarim)
Untuk mengenolkan Jarm pada posisi kin
dalam mengilcur arus dan tegangan

Chm Adjust, Untuk mengenollzan janum
gaat melaloulan penguliuran hambatan

Fange Selector,
Untuk memilih range/batasan arus, tegangan,
Ilaupun hambatan yang alean diulor,

Measuring T erminall kutub +)

M easuring T erminall kutub -

TGN Hiex # fa=re (Deflection) TR &1 faem ot 8T 2 | B Whd W) URR™ &7
T 31 Uik @ STy & faged 8T 2 |
THCHISS SUBRYT 207 iR FHMR UfcRIE & cad & ®URET Bl §el a1 © | Hosall Bl
IIR® TfaRre ot 3R FAMR IR & o9 Wi I S—ducs 2T & | o gofieg Acas
dleeyl fSaTger 999aT & | STl T A9 &1 JMaeIhdl Bl & YFSIHRR URYYT THIhRR Kol &

g1 BT & S B9 A9 R gneidr 98k hRal © |

(2) f$fSica AERiex (Digital Multimeter) DMM

DMM &1 9da™ ¥ golaci=ied &3 ¥ Sird SUSRU & ©U ¥ 3dfPd ST 8 8T & | s UIR B
SiTe SUBRYT USRS BT gY 4T fAEERT |, =R, IR & A9 & &1 7 f$forea wecHieR
I I[UTET 9 accuracy & TRT AT Bl UGN BT o |

™

fefolee Aechiier # Jgarad | a1 f$fed 9 difste daiia! fafdal &1 SuanT far Sirar 7 |
Rrad fSfolee AeciMiey # TATANT AechieR &1 garl § I Sifd ol &l FHad &1 S 2 |
GFI YHR & AecHIey & §RT JX&d: =1 &I /7T SI7am g

o YJGaERT fawraR (A.C. Voltage),
fasegrr  fawrar (D.C. Voltage),
gt fagd a=1 (A.C. Current),
fawe fagia =1 (D.C. Current)
gfoRr (Resistance)
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& gRT 71 &1 Y AT ST AhaT 2
® <«TRAT (capacitance)
qrgHE (Temperature)

argfa (Frequenc )

constant
current
source

; | L g =
I gTRICS t.rﬁqel dd-Ia! (integrated circuit techrj:c;?ogy) BT IYANT TRd SATGIAR fSftee
Torex AfaRad Sfa e|dT & g 2| s<hics URUY dh-ld! BT ST dd fSfolee Acciiey

gIoiNger &1 Sird (Transistor Testing)

HTeld g1 B FFR=Rar (Continuity)
Block Diagram of Digital Multimeter

A

Buffer
amplifier

-
-,

O

calibrated
attenuator

rectifier

v

circuit

current to
voltage
converter

A

input
probes N’
0,
5 (&)

ll—0O
O

current to
voltage
converter

analog to
digital

converter

calibrated
attenuator

 J

EEEE

SRINT H)d T8I G- droll qraunf=ar —

Digital Display

1. HeeHIeR Bl AL faygd gRT &1 ¥l W select 89 W I8 TAL fAgd a1 T8 A9 Hepar gAfo
0 UL uRuer ¥ f[ddde T8l S S |
2. AT AU & fory IV &I Afbe T T B o AR SYBNT BT Tlls AT I 3T BN

oI
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3. AT Afdbe B BT /dlecsl BT JFAF 7 Bl Al eHaH A dlell ¥of Bl select PR AT P |
4. fHlTriRR / TRR ST &7 &9 | Wier | & Y A7 select ¥ W RITGT & A ATl gRue #H
SIS R A 8] AT 5 |

5. IRCH AU | Yd U9 Pl UC IR <@ of dbiegel faw@r 381 2 a1 78 |

6. Afthe # SR BT ARV |

7. U9 I praiwe H B ARV |

8. BB ol BT IISRCH STGT el BT ARV SHH SRIGeT Tbel dl Ffaem Al 8 1 dieesl
IRC o1 H A8 B DT B |

Quantities measured

Contemporary multimeters can measure many quantities. The common ones are:

Voltage, alternating and direct, in volts.

Current, alternating and direct, in amperes.

The frequency range for which AC measurements are accurate must be specified.
Resistance in ohms.

Additionally, some multimeters measure:

Capacitance in farads.

Conductance in siemens.

Decibels.

Duty cycle as a percentage.

Frequency in hertz.

Inductance in henrys.

Temperature in degrees Celsius or Fahrenheit, with an appropriate temperature test
probe, often a thermocouple.

Digital multimeters may also include circuits for:

Continuity; beeps when a circuit conducts.

Diodes (measuring forward drop of diode junctions, i.e., diodes and transistor junctions)
and transistors (measuring current gain and other parameters).

Battery checking for simple 1.5 volt and 9 volt batteries. This is a current loaded voltage
scale. Battery checking (ignoring internal resistance, which increases as the battery is
depleted), is less accurate when using a DC voltage scale.

Various sensors can be attached to multimeters to take measurements such as:

Light level
Acidity/Alkalinity(pH)
Wind speed
Relative humidity

352


http://en.wikipedia.org/wiki/Voltage
http://en.wikipedia.org/wiki/Alternating_current
http://en.wikipedia.org/wiki/Direct_current
http://en.wikipedia.org/wiki/Volt
http://en.wikipedia.org/wiki/Electric_current
http://en.wikipedia.org/wiki/Ampere
http://en.wikipedia.org/wiki/Frequency
http://en.wikipedia.org/wiki/Electrical_resistance
http://en.wikipedia.org/wiki/Ohm
http://en.wikipedia.org/wiki/Capacitor
http://en.wikipedia.org/wiki/Farad
http://en.wikipedia.org/wiki/Electrical_conductance
http://en.wikipedia.org/wiki/Siemens_(unit
http://en.wikipedia.org/wiki/Decibel
http://en.wikipedia.org/wiki/Duty_cycle
http://en.wikipedia.org/wiki/Percentage
http://en.wikipedia.org/wiki/Frequency
http://en.wikipedia.org/wiki/Hertz
http://en.wikipedia.org/wiki/Inductor
http://en.wikipedia.org/wiki/Henry_(unit
http://en.wikipedia.org/wiki/Temperature
http://en.wikipedia.org/wiki/Celsius
http://en.wikipedia.org/wiki/Fahrenheit
http://en.wikipedia.org/wiki/Test_probe
http://en.wikipedia.org/wiki/Test_probe
http://en.wikipedia.org/wiki/Thermocouple
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SCIENTIFIC DESKTOP
DIGITAL MULTIMETER

S Mo, Fart's Symhbal | Unit Cpen Short Feading Femark
1 ) A= | T 2w 3
o= Ohm (BAD) & (GOOO)
Sl | HES
3 Henry | @94 2m g E000)
EREnCES m (BAD) 2 (GOOoD) # | 2
3 AT T dm (GOOD)
(BAD) & B
4 e Farad 2w (GO0
g 91 71 =@t TH ANE | S o6 A | B =S q1ad
_D}__ FaTEa (e da (GOODE (FORWARD
! ’l EED] FSED] BAIS) #
—PB— T S
' 1 8 &
S
5 TH e | S W6 A | d (GO00) | SHO N e
SR BT —;b Femmda | weda 7 (REVERSE
EERIE EERIE] BIAZ) ¥ mn
_ (BAD) (BAL) TS g0F §
", HtET o drE
T, &F &
T e o S TE H | S TE A EME O 7
i derda | wedd oz e |
LED I P ¥ W
(BAD) (BAD)




g ] 1 T T A | @E avE A | @ (GOOD) | 79 g uiee
AN ~ AoTEa | mEEd g fg mrad | (hase to
' wEBAD) | @ arE | emitter) = &=
! | (BAD) qTH B I | 7 g (hase
& f;fq W S| 5 collector)
: ' AF FT AT
2 | waE T
T = T
e = )
g I Eic] 2 B
(BADY & | (GOOD) (GOOO)
10 REGULATOR SHt TE | sF TE R | 2 EdS 9T
a FaoTea | weda (GOODR (FORVVART
" i W BAIS) #
(BALY (BADY ST e
i & &
{
(i

Forward Biasing :-

ST AecHIeY @& Positive prob & SRR @ deTs d Negative prob &1 TAIe TR &¥I1d © qT

continuity SaTaT 8 T8 ®Nc &1 Yarg e B © |

Circuit
reforesentction

ANnode

Cothode

Actudl

dode

Reverse Biasing :-

® T HecHIier & Negative prob & SR & delis dT Positive prob &I TAle W & & dr

continuity T8 garar & RT8 #xe &1 ydre -T&! 8Ia1 2 | o SIS el § |

® T M W SHIS &N[E B |

HOT TESTING:-

19 230V AC SRBFR 12V (12-0-12) & WsHI H <1 Wil 8 aF 81 ddbwedl § 12V AC
T Bl & S SRS @ UAls R &) Sl @ S defis OUTPUT W 12V DC & ®9 # Ui 8l & |

I SIS W8l & 8! 3 R ©RIE ¢ |
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NPN TRANSISTER

ST9 HedlHIex @ Positive prob @I Base W 3@ &x a2 Negative prov @' emitter, collector
TR AT §

NPN Transisto

ar g ISECH(continuty)  IATAT & | IR, 9&cl WX 8! gardr @ af 98 NPN TRANSISTOR
N

PNP TRANSISTER

19 AcCHICY @ negative prob @I base W I@ &R TAT positive prob &I emitter AT collector
W S 2 A {8 FCH(continuity) EIFI'I_CIT 2l

NF’ Transisto | | ‘

UR= gEel UR continuty T8l garar & df a8 PNP TRANSISTOR %€l B

® SHORT:- 19 AcciHIe @ Negative, Positive prob @I Base X 3@ &R T Positive prob
&I emitter, collector TR &I € @ continuity SaTdT 8 TR d&e™ W I continuty SaTdT &
qr g€ short B |

® OPEN:-f&=Y ot araverm # continuity =& 9arar 8 o 2IfOReX open ® |
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ST 99 R AR
(Standing Wave Ratio Meter)

SYAFT — TA T IR HIeY AT DIUA S ARHACX ( Voltage Standing Wave Ratio Meter ) kil
TR A ST 99 U BT AT Ol © | Ig HIex SIHICR (source) AR AT TweAT &
impedance # fhd=T 3rFAAT (degree of mismatch) &I gorar 2 |

POWER METLR TWR MITIR

Pars Dynamics™ ™" FDC2

I # SUANT fHY O 8 .83k, HieX g&e: &1 Y6R & &I &—

1 — SRR TSGR Hlex
2 — fSSqA Sl 3R Hex ( SWR Bridge)

9 TH.SCLIRACY ¥ BRAs 99 3R Ruelalcs 99 & AM & SEVRMA TR & Al [T
& NI AT STl 2 |

=
| FWD
é Yorrd Voo
TX ANT
[+ O
REV |

o O

GND GND
77

SRRAE A SIR Alex & 9 T 7 AR Ra¥ SRS iR BRIS SHE Udh gy ¥ Raw
I H T gY | BRAS SIS BT IAHE A5 & §IYS B U R BT A1 e Rewd srTs
BT TreAT ASTYS & U 1T BT a1y |

ST ofed & gRT Sig¥ex 3R U1 <fi9d &1 el Sidl & I8 ofled &l BIc
SISVRIF BUTR gRT U= 84 Bl (9T Fra UV A Sirsdl © | foT9H T BR Iex ¥ qor
T BR Pl SRS NFGHR ¥ a1 a1 M1 2| 39 IRRe &1 919 59 R & FuiRd o= 7 f&

SO I el & IICRE D 3RS~ T 8 ORI | ST BRas d Rucides 99 & A9 &

3T € BRaS MR Rad S arees 4 qeerd ¢ |
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AeX & gRT SR o3 & @1 .S IR. Bl T AT A9 S e & ford 9d yoe e g3

[N aN

I Reetae wIfhRIe (Reflection Coefficient) SITd &= 2 |

Reflection Coefficient p = Viev/ Vi
Td 1 3 @ ERT @V UH.SGLRIR. DI 0T B A 8—
VSWR= 1+p / 1-p

e SWR 9 Load Ud TX line & &= mismatch @I measure a1 Sram 2| line fa=r sifds
mismatch 8T ST SareT SWR @7 Value 8FTT |

e o9 load perfectly matched T G SWR unity a1 1 81T |
e @ Tx. line purely resistive load ¥ terminated 8Rfl 39 Rercl #
SWR = Zo/RL or Rt/Zo (Whichever is larger)
T8 R RL IS &7 R 8 Ud Zo giAfAeM ofigs &7 characteristics impedance & |
IS load purely reactive T @@ SWR infinity 17|

SWR &7 value e I Power loss 97T |

afg SWR @1 value ST &I @l antenna @ §RT Percentage of power Radiation STa faar <
AP & |

Pércentage of Power = 2 SWRE [/ 1+ SWR 1 2% 100

231
if SWRis 1 %ofpower= ———— x 100=100%
14(1)2
: 2ul
IFSWRIS2 o ofpower= ———— %100 =80%
T+202
_ 2x%3
IF SWR s 3 % of power = ——— ¥100 = 0%
1+3)=

High VSWR by Double Minimum Method:

The voltage standing wave ratio -

TZI‘.""&X
VSWR = =

min

where V. and Vmin are the voltage at the maxima and minima of voltage standing wave
distribution.
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When the VSWR is high (the standing wave pattern will have a high maxima and low minima.
Since the square law characteristic of a crystal detector is limited to low power, an error is
introduced if =2 5)Vnax is measured directly.

This difficulty can be avoided by using the ‘double minimum method’ in which measurements
are take on the standing wave pattern near the voltage minimum. The procedure consists of

first finding the value of voltage minima. Next two positions about the position of Vmax are found
at which the output voltage is twice the minimum value. If the detector response is square

VSWR = [1+

where A 4 is the guide wavelength and d is the distance between the two points

where the voltage is 2 Vin.

2 ‘l:" . T =t
G ol Esh |—l' =7 15
'FJ_ :_]. +
Tiax ! . II.:I : -|_.!':ﬁu |
7 e W L~ I SRR, '—1 I — -
=T 7| [ a a ot
f L P =E ol
o o T o TS T
1 ] o | —
}I\: I . 7 S | -.'I:.__.-"'.l_..I i -
i | —— L~ 2 |
| 0% n 1
2H] = C4! F--[ " i =
e ' A = e
T = = .
'_",-_-\.q-_ oe W i HE il | ey =
1 L e B ) |
[uh [ -] CH
el Apfpldomaler i i s

fSo1_ T9.S.3R. (SWR Bridge)

TR AR BT YA SR A & ford 3riisy fos uRRuer &1 SuanT ot far <
| 7 | 991 daer 39 Rerdhl # w<gferd /Rer 8aT € 99 < s™iied quid: R $7iIsy &
TEE BT © | 99 f$eaer & ACROSS 0 diec IaT 2 |

STd IR dTs4 A (mismatch) AT .Sl 3R &1 A1 U A Jfd 811 & a9
YT TAISH 3R aXacREad sRiied # SRl B8R 39 R I &1 STINT $F TH.S< 3R
@1 Rerch a1 absence 819 & MuiRd &= & 8T 21

T e 3

S e

H = E Fare
TH T SWR meater K

-

vE2 T H
B AT

" e H
N H
-t S "
. H

T, _;_;J S SwiR meter [

-—

=g -
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IR A8 &1 TS8R A0 7 Faued 09 & v griied &l drs griisd
TR G B | SR B oy 50 3 | 3R 39 SiAfAeH dsT & el siiisd ¥ ois < 2| 31
JRUB ek BT IF URYY TR < 8 | A8 IR YT sIFaTell diecsl &l A9 BRAS 99 Ud ors
Rieldcs &M dTell 99 &I ddex INT R | IS AR & HdcRRead sHSd 50 I & a4

HRIS 99 BT Bl AR A & T &% I &1 99 T iR fecaer wR fearg <f |

VSWR

meter

Crystal

detector
Microwave Source s.C.
with Square with Isolator Variable Slotted Line

0.C.

Square Wave ] Attenuator
Maodulation Load

Experimental arrangement for measuring VSWR
Limitations —

1@ TSGR AR, Ale & AR SRSH Pl TEl AT Fhdl bdel AT & AT DI AU

=

2 TeAT & IIAI[dd s Bl A9 & ol TweHT TATeSoRR AT 3T R.F. A0 & SUYBRIT &I
AATTHAT Bl 2 |

3. VAR HIeR BT JAT §HG YAl & AoTald SiedT I1ey |

4. Tfded THSCLIAR Hex & W W URa #iex o1 SuarT fohar o =Ry w@iife iR, A

IR A7 $eX Ao’ Uiede & $RYT Ufded Hiex # ol SHIS d 3 IUaRvl I ERHANS

I BRI BT YA B 2 |
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Frequency Counter

SuAfiar (Utility)—
S SUSRYN Bl SUAN AT A gRuy | S 7T G & RTiel B Mgy B A B
& oy fpar S 2

BCleniFic |

v N o
Consaten

= rre P

- r '-*l—_

T Ban: =

Features of model HM5021-2

Frequency Measurement 0.1Hz to 1GHz

Period Measurement 1us to 99.9s

Sensitivity 20mVrms

8-Digit LED Display

¢ Event Counting

Attenuation (selectable): 1:1(0dB) or 1:20 (-26dB)

DC Trigger Level : Continuously variable
without attenuator : -2V to +2V
with attenuator  : -40V to +40V

Input Noise : 100pV ( typical)

Frequency Measurement

@ Input B : Range 0.1 Hz to 150 MHz
@ Resolution (selectable) : Gate Time:10ms,0.1s,1s,10s
Resolution : 100Hz,10Hz,1HZz,0.1Hz
@ Input A : Range 100MHz to 1GHz
@ Resolution (selectable) : Gate Time: 0.64ms,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 (crystal oven)

Display:- 8 Digit 7 segment LED , 8x5mm each, with leading zero suppression.
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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Block Diagram

BLOCK DIAGRAM OF FREQUENCY COUNTER:

0.1 Hz -150 MH=

standated

fadqzor (Discription) —
1. 319 TR W= (Input Amplifier Section)
M Input signal, filter & 9 80 gV attenuator URU §RT RF-Td & HUH IRd TRATHRR
aRuer ¥ Aot fear e 2
W 5 3T Mafd & R B AU THCBRR § Woil 2 | TRellhRR AR & Fid
et & amplitude W9 T 9eTHR amplify &Rd IS noise &I g & a7 Rvdd & level
Bl MaeIH clampled B Schmitt trigger section # #oTd /|
2. Wifed femR (Schmittic Trigger) —
19 RIal &1 39 ¥a=M # g amplified @%a REEel &1 980 &1 &F 999 @ SW Iod!
Td A" AR dTell TR Square 99 ¥ 98eld © | 39 UPHR Schmitt Trigger & 3M<¥cye H FR=<R
JeiNT UT 8T 81 Square waves @7 Start stop gate # ST ST ® |
3- &ie—wm e (Start-Stop Gate) —

g flip flop & SEH? &1 BT & | o9 ¢ 3MU4 BT 39 Reifd § Square waves Fiaaras
golaeid HIS<eX § Ol & pulses counter TR STTdR count BT © | dT o9 gate closed BRI
39 Rercl § square waves @1 pulses HIS<I # WM A ®F oIl & | pulses BT TUET 9 & Sl
2| U8 ®is<eX decade type &1 cascade %9 H ST AT up counter BIAT T | start stop gate @&
start ¥ stop 8 & FHI IRTA | HigeI R UgAl pulses BT HIIVC IR el H e 2|

I FET T SRRIA A1 81 Al pulses ® &R @ AMR R 9Yc Rt @1 afd A1 @l I
g

Frequency of unknown signal F =N/t

I8l W N = Number of pulses
t = The time interval between start stop gate
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4. 999 3MIRT Svex (Time Base Generator) —

I8 fAf¥Fa amafd &1 feed amRfleier (Fixed Frequency Crystal Oscillator) 81T & | f5=7
Clock Oscillator T @aT SITaT & | IfQ S71d G & accurate #14 STd a1 ST & AT start stop
gate @& interval @ |HY HT YUK accurate B AP © | AGM & A & IR =G crystal
Oscillator &1 IUANT fHar Srar 8 er & ReR dow Iudel a1 B ARieley &I oven ¥ @l
ST 21 Time Base Oscillator @1 Rivar f¥@a smafr &1 8ram &1 S & STINT f5 1 crystal
¥ FeiRa gk g | smdierer 3 Soa=1 ARkFa amafd & Ried &1 selector switch # f&am Smar = |

control gRYYr # 1 control pules S Bl & AT control IRYT & output &I

display divider decoder ¥ feed f&HaT AT & &l W R & gate time & AR Rl @l
counting @ W &1 time base generator ¥ U&% crystal oscillator ST 8T 8 time base
Generator &I 373¢ Ye gate time generator # feed f&aT e & gate time generator ¥ pulse
generate BT © T I o} & o & oAl & [0 FAI time base uRur gRT select &
STTaT ® transfer pulse generator T.P.Generate &RaT 8 | §7 transfer pulse @I Agg A data &I 8
digit display # <2rfc 21
5- Reset Puls Generator:-
I8 Rest Pulse Generate &xdl & 1 R.P.G @I #88 ¥ counting &1 : I AT ST Favall 2 |

6. fswet Display —
1 Q Ext.
Clock

Ig YT SUBRYT §RT A1Y T AT DI AT 8 |

Clock
Synthesizer

LT ==
Tx FIFO [BAMB) L’—’—|_)_
——— : |

'; . Maoastar Short-
Condrol + Circuit

LEID»
-‘—I— Torget-
Bus Adapter
Inferfoce Detect
___,.-F'

1 ;
- PCl BUS Hﬁ

..c.-""t

owvE
5P

CIEE LR ER L LN
FTFEF TR RAEH

SYIRT —

frequency counter @ eIl W fHAY 3rsd frequency &7 signal ST @& A= & S B-
Terminal R Feed @xd 8 Terminal A 1 0.1Hz to 1GHz T& @1 frequency &1 HId A& @
9®T input Impedance 50 Ohms &IaT 2 input B @ &I Terminal &4 & Ugal ST &IaT
@1 impedance 1M Ohms BIdT 8| 39 W $9Y¢ dlecot 400 V € 9&d § U9 399 0.1Hz
150 MHz d& @1 frequency @I AMM |&d © | AT 39 frequency counter @& UIe BIaT
fSrF@T impedance 50 M Ohms Td g9Yc alecsl 5V d@ < Aadhd ¢ |

wﬁ/w
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UUH.ISCYC HIex
(A.F.Output Meter)

Syaifiar (Utility) -—
fsfl enfSaT SuadRYT & audio signal @1 wfFT (power) @1 A4 & ford TU®.
3MITYE HIeR P ITANT fHAT S 2| audio IR T AELIHAT & JAR dic (watt) AT
decible (db) # =91 1@ B |
Basic Block Diagramme

LF. WVARIABLE OO AT -
SOSUTgS”g TAPPED SATING ATTANUATOR.
— TRANS- ——— RESISTOR “—r—
FORMEER
RECTIFIER
& FILTER
faaxor /HRI —

f¥Y +ft audio amplifier @ audio output @ AfFT ST HIAT & SHABT SUBIVT H HoT
T © |

IYPHRUT H FAULH variable tapped transfer @ §RT compansating resistor & RFEal & A1
& IR loads 3T SITAT © | $77YC 3R 3MSeYe & &9 turn ratio BT daad compansating
resistor @ gRT audio R & AF &1 AALIHATAR load # Iealra fHar S 2 |
qogvara R @7 attenuate fam SR YFE®TE T fheey R Hiex & display # fear Sirar 2 |

Ot )
Lo by Mixer AF.nmnmr .
RF I,
. Flter

S

.-.H.-npﬁ..r'_:,. =

- =

1- Audio signal $9Ye o dTel SUHRUT &I Impedance 3R HIex &1 impedance match T =12 |
2. WIeR ¥ IMILIHATTAR 3T AT power range BT & | f5=1 g7 H&T range # select @ power
HIYAT AT |
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3R, . 3IMScYc HIex
(R.F. OUTPUT METER)

IR, TP, YraR HIex & Tyl 9 fhdr o1 fear e = GM 300, GM950i and 950+,
GM338 ¥T &7 IR.UK. ST Y& TR UaT fhar S Favar 2 |

RF in fm R/Set
via coaxial

Output
Adjestment

T Wl B Fhd & & 39 Hex 1 FErIar | {1 A AT (Transreceiver set) &1
R.F.out put fa=T 8% fdar ST Aawar € |

Technical Data of Model no. 930

1. Power Range : 0.5 10 10 watts & 5 to 25 watts
2. Freq. Range : up to 500 MHz

3. Input Impedance : 50Q

4.V.SW.R : Better 1.2
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+13V

Bridge Circuit

Error Amp

Error Amp

Float Ground

13V

Basic 18304 RF Power Measurement Diagram

™

IRUB.UER HIeR, STl IR del=ik & a1 f$Riice dieeHicy &I e a9 47 7 |
ST ameeye @1 feffed # a1 & ol T ¢ f$fiea diacy o man SIrdr & | St Ut
HoRHT Bl fSfied 3mseye # aaeldn 2 |
balancer, controllable source &I &A1 &l & il reference YRR~ 3R dl@MIer A 984
el fAgd ORT BT ATATIGATTAR AR T Rl & |
sarvo amplifier TIfoReX @1 §& FE &I FRIGT FRar 21 dleco SMavdaddl 9 e 8 TR 99
MY TH BT 8 a9 IRC~T BH B8 & HRYT UTaR deal ® |
T9 MR dlecol Y IRVRE diecsl W HH 8RN 9 UfaR &9 BraT © | Aged @ Rafd w®
R IRTACT dleeo 3R diedier dlecs |AM 8Id © |
U9 9§ IWNT H o T ARUEUAR Hicl H AR ST B S afel diaR. 9=aR 11e e
device =& 8| Jomel precise RF power AT9H @ Hiex §# DC Substitution &1 SUART f&ar SIrar <&t
21 DC substitution @ 3rifd IR & AM & AR IMREG.IER B AT ST 2 | 39 draimiiex
H oRAA gWdc @ PHRU equivalent MRUB. UlaR & RIgId TR AT & | I§ WX B Ah ol =T
fast aRuyr & AR dlees @ 98 & BRI BT © |
I IR TR B Tl W IMEIRG Bl | e svid Rer fdyd &1 A constant
current source @I MR B & ford Y= IRVREX HI ST AT 8 | I8 IR § o RF Sense
thermistors & T BIdT & | thermistors T& UHR &7 temperature sensitive device BIdT & | 31el T A
SIIST T8 99 off$ ¥ thermistors & $WR &M dTel dlecs] ST &I AFIeR &R & | error amplifier &
Y IORER. 3R sense thermistors @& $UR  BM dTel dlecol QMU & d19 & AR DI JoTTT D]
2 3R constant current source &I fRIFT FR IRVTEST BT RIR D IGT € |
S B YR IRRER U W IS Sl )IER BT & | a9 bridge circuit W wTe
diecst VR @ A B dTell 98alld W08 IR Sle< §s AR, energy & FATIURI BT |
ST9 3MR.UW. energy,sensor H <X Sl @ df constant current source, applied DC
current & A BT HH PRD AR IVTACT DI NHYT IOReX & a_ER WGdT g | d9 diees] VR Bl
programmatic gain amplifier ¥ <d €1 @8 &R off set adjustment T €| ST RUB.ATR <X
T 9¢ BT & 1 =R ¥ UIaR 8 811 99 off set adjustment, voltage <7 @xar 21 a8 #ex
@I zero reference point OmW WR ReR IEdT 8| O &1 RUB.RI BT < & YA ¢ fefored
F=qcx , zero reference level & power &1 T HRICT ¢ |
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RF Power Meter using for reading a Digital Voltmeter

Adj High +8W

78L0& B 0.1
Ll ]
oUT  IH] |n
—| D.li :_LLD..L 'H
o 33k
1 — ; 10k
10 = L B leP3- 13k ’_-
= ULE
. 0.1 33k - _— . [t |Lmaze Digital
! HI' b J:_+ LR a2 ol Y voltmeter
LM3z4 I
&50pF Adj Slape = =
ADE3L3 Z
50111;;1;;[;—| L : 10k 1k 10k I v eo ov
3] E Pl T 100w/ dE
2 E ck
—60dEm to OdBm o b1
100MHz - 1.4GH=z £80pF - - e
L | T RS 1H
- hdj Low
- 60cdBm

HOOK UP DIAGRAM OF RF OUTPUT METER

R.F.power meter Ud &A1 Ie &I dd1 R.F.out put SITd &=AT 8, DI Siied & ford AT I &
T=AT dHde’ 9 Ud coxial cable @7 R.F. power meter & RF d+dcs 9 Sirsd & |

R.F. OUTPUT Meter ¥ fSa1 ¥ &1 A<ScYc fhadr & Ul &1 & ford AT A< & R.F.
OUTPUT Meter ¥ HOOK UP DIAGRAM @& 3JER  SiIS®R ST ¥ &l 3T &=d g, ¥ &l ON
TR ® 9€ PTT &I press &_d g, e eI I &1 R.F. OUTPUT METER @& drc Ybd TR
reading Yefid &xdr 2| o W) Hex @ A g 190 ™ o1t 21 99 ¥ &1 Ugq W a8 S99
f$AT e @1 R.F. OUT PUT &I |
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RFETel STFReR
( Signal Generator )

%R Svex ( Function Generator )

BRI STFRER U UBR BT FIAGE! URHT aTell goldsiFe IUSRU 8 S faff= JdR @l
Ja%H ( versatile waveforms) @ Rl § ¥ AT PR IMATIHATTAR dIHH BT REAA <l |
St smafa W (frequency range) T 985 Bl © | foTI@! FARNTSG &R AMARISHATIER 3Mgfd,
JABH T A BT Rl T R ¢ |

T UHR & SUBN # 9 THR & 996 & RF-d STRe 810 8 I1 STANT § o I § |

e Sine waves

e Triangular waves

e Square waves

e Saw tooth waves
S JGBTH DI IMINA DI FH 8ol A IR 8ol db FHIINIG B Fhdl © |
I8 UGV Ud B T H 6 3MSTYS U] IRT FhdTl 2 | IEEXV & fordl audio system #
linearity measurement & o squre wave STl HRIAT & ST 98I f$AwT oscilloscope 3
measurement &1 IRV fR@™ & ford ERINIFCH fSUIa™ TFReliBR BT saw tooth wave form
T R B |
9 SUYBRYT H phase lock &1 STANT @xa adjustable amount @ §RT UF & ol H Udh A SATET
amseye & fedw # fawrdr 2 |

R T STRE &R dTel SUSRYN ®I 9 basic function @ MR WX fafi= awf # fawira
o T 2 |
1. Signal generators

Swept frequency generators
Synthesizers
Pulse generators
Function generators

el SFReR Signal generators

S SUBRI HT ITANT AREd i &1 Riee Se & & fordy faeam Smar 2|
fSTa 3MSeye &7 3 RF=al & §RT frequency or amplitude ATSeleM far SiraT 21 s
YPHR & IUBRVIT BT AGRT AHT 0.001 8ol A 50 FNIT BCol T BNl & | TRy Yb &1 SUBRIT
A U TE IR Fhd 2 |
variable capacitance diode (varactor diode ) ®T SUINT tunning 9RYYT § &R frequency
AIGeIed I &R © | oy MR Jmafa Riedel Sive &/ @ fol anflerer &1 f&ar S
2| g carrier AT & UH ufderd | 1 &9 modulation depth T low output distortion
@ At RReH @1 < & | frequency modulation @ R Rvde @ A9 &1 ReR @+ &
forr automatic fafer &1 ST PR B |
9 SUHRT H  amplitude modulation &7 ST 2ifde Faureia siar & o aiffieer
1 ST dTet dieesl @ ATF B 9addR U fhar ST Fhar © |

DB
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+12V¥

— t t C2 RS
¥, R2 < R3 R4 22 uF 10k
47k < 4.7k
3.5 a1 H
15V 5 4 6 IT i i -3V
FAD) FADJ Vs SWADJ i | ™
4 5 R1 sal? 1
5 2 F 47k § =AM
In d FM in 12 E RS
E— < (IcL8038] —° §
211 (ADS544) 7 Lem b 2 4.7k J_—_
SiM
15V TC ¥-/Gnd SWADJ w D!
w| 1 12 T INP14
[ O Sine out
L YR1
3900pF T
¥ 100k
)
12V
Signal Generator Block Diagram
SMC DAC ASIC
PCl o
Brid Onboard Waveform A Digital :
Hage Memory » Generation D(!ng_liﬂ Filter A;!?tLOQ
B MB — 512 MB Engine am h_f:r':;‘l'afi‘;n e
PXI i
Timing Trigger and Event Clocking
And Tirning and DirE:thIZ;:;ital
Triggering Synchranization Seifiasi

. Block Diagram of microprocessor based Signal Generator
Rl SReX @ UaR (Type of Signal Generater)

1- Function Generator
2- Arbitrary wave form generator
Rl SReX # synchronization memory core (smc) architecture &1 SYATT fdhar STaT 2 |
ST IYBRUIT @7 onbord HHARNT dT&%) hardware 3iR digital to analog convertor (DAC) & d=
common interface Y& &RaT ? |
Digital Gain & Attenuation
RITTel SRER &1 98¢ UMl & dlecdl Wk TR R Sve &1 & ol 9 /a1 21 &

H TATART 19 THEHRR IR f$fied 19 URIRIAT &1 START THelicgs accurary 3R RiEa S9vex
3! flexibility @7 se™ & ford far 31 81 signal generator, digital to analog converter @
3mIeye B A~ gATT arecst WHRi @1 i different gain path < &1 3fa¥R &9 BT © |
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digital to analog converter &I guf AT SUART &3+ & o digital gain &1 ITART Rvea
B 98 (amplify) A1 G (attenuate) &x=1 & ford fovar Siram & | fad T R=iat path &1
AfHTH WA TP 9a BTH BT amplify HR b 2 |
INTERPOLATING AND FILTERING
MY RIFTT STVeR SUSRUN H TATGNT Ud fSoiiee al fheer &1 SUANT AT
RrTet & best approximation @I Ua &= @& ford fvar w 2|
fesiied g THIART Haex
IMgH RIe Sve’l # S R & f$fiied ¢ gHfanT &-acx (advanced ADC) @1
SYANT BIAT 2 | 79N # w1 f$Rteet qaw™ &l UHiarT RiEEdl § sgadl & I8 sample and hold
T & A1 BRI BT 8 | fo7ad ariia FeiRd a9y 3idviel @ discrete diecsl WR &I b dR
@Al ® 3R & sampling rate R RFe T AT RFEel # geofar g |

Y AF 9IS AR
IMYFTH RIS STRER @Udh AT H Ja%Ml bl IE@ & ford HARI &I el 7 &d ¢ | PCI-
PXI| R 3MemRd SUBROT YHTahRN) &4 I 357 FHRT BT SUANT &R 2 | ®Nfd PClI # high
Throughput =1a 8IaT ® |
R STReR JawM 3R &Hag el & W= & o 39 918 79N &1 SUANT &R © |
TR | TP AT M JaBTH 3R 3Md o9l Bl e B Ahd & dl overwrite wavefrom
generates @R TR &RT YATE SR B Ahd 2 |

Clocking

RIFTel STFReM Ufgan @ sfaifa DAC @ resolution & amplitude @1 accuracy @2 DAC &
Aot ¢ clock ¥ frequency @1 accuracy WHIfAd &Kt 8 | &8 YR A DAC &I clocking o=t

divide by n (divide -down) high resolution clocking direct digital synthesis refrence clocking <

S 2 |

Direct Digital Synthesis (DDS)

RIFTel SFReX SUdRUIl # clocking @1 SYATT # & @I direct digital synthesis @&
2| Sd AARY W # large repetitive waveform WieIRT 8 @ §RT DDS &R &xar & | fh=dt
Rl & UF Add BT Bl 16384 @IEC & §RT GUTAT ST 2 | 3R 3 HART # v@d 2 o &
JIHT BT HEART H 3G 2| AW very precise frequency SIRE &R Adhd @ | DDS STURMT w9 ¥
orbitrary wave from generation § Ja%™ @ UAd sample BT TR § WG B | AR T8 BHAG
AT #F SRe BN 21 DDS & |1t Rel &1 SR ufear =1 81l 8 | 39 UbR & Farferd 8
B AT B AT 9B B R RIS BT TR H @ 2
519 Rveel SRe 8l 8 9 99 digital to analog converter 99%TH @ UQId UISE &I SIFRC ol
HRAT D WIF W S precise frequency SRS il 8 9 97T sample & Rl @ SReE #
DAC asf sampling rate Sca= &=l 2 |
phase accumulator & gRT eI AR B REUT Felid & AT HUIR BRIB Bof IR F ol

=l

DDS f47a &1 MRy Rigid I8 & f% RFa & instantaneous phase & AR
AR B 3@ sample &1 precise frequencies WX periodic signal I~ &R AR I
2| JaBTH BT 16384 WISC B W1 GATHR olld 3T dal & AT 16384 phase increment g2Ii
qPhd 2 |
dds @ @R function generation precious frequencies SFRe &= I7T 81 § frequency
precision better than 1MHz @& BIdT § |
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Reference clocking

ST Rt SFRex S sample @ SIRE B8 @& AR B (AR¥Ed o+ § 97 aadfd @

IUINT R BT 8 9 9T sychronizing multiple SUERUT & forl RN el 9gd Agayol BNl
2 |
ST9 R Felis & STANT R B Bl Rl SWRex phase locked loop @ ARIH ¥ $H® ¥l
Foith @ 1T external clock @1 phase lock &= A7 BT 2 |
PLL U Y®R &7 Blsdd URUT BT & Sl RUNN delld & A1 A delid & B Bl align &+
H AT B B
IYFHRON & 1 T & RE=T Felids BT Th A1 B H ddx sample clock @I sychronize 3k
align & & 2 |

PLL T& U&R &1 feed back control system & ST Ve Xo & phase &I fif3a &=ar g |
9@ 3 reference frequency & RiF=al @I phase detector # <d 8 ®ol fecder &7 3M3cye
diecsl &l 3Ye Rl & 19 H &9 & <R & FHgURIT 8l © |
A ek & gRT 3AIeIey Falfd & Bol DI TSRS Ixdh NI R & Bol & 3w Bl 2 |
aRUTH awT BRI IMgfed R WS Feitdr qoret: T Bl § B 2 |

linking and looping (wave from generation)

RIFTA BT STFRE &R @1 UfBaT & 3r=a9id linking and looping &T &1 &1 /e # faqifora
IR FHT & —

e sequence mode

e script mode
sequence mode H SIFRE &1 WM dTell JaBIHN] &I $H H Tdh MuiRd Riaa=1 & gRT Se &
21 o9 & script mode H SR & WM dTell GBI B, START fHY ST @ BRI 3R ATFCAIR
TR 3MaTRd dynamically output ¥ WT< &R Fdd ¢ |
script mode @ ERT &8 JabhHq & a4 foldh 9 oU R AHd © 1T &1 script # trigger & A1
scripting engine @ gRT 9% &I SIFNE &R & ol dynamatically T &Rl & |
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IJaR afdq Arfex

(Communication Service Monitor)

Sw Ud ey (Purpose & Features ) -—

TR afdd #fer U YdR &1 "19% I (Measuring Instrument) Td RF=el S¥ReR B |
e g1 AT graHiex (Transmitter) Td RIfaR (Receiver) € 9 f$al §aR Iuarvll (Two way
radio communication equipment) @1 faervamRll / fawga F@=msll (Specification) &7 STd &< Td
AT IERETG (routine maintenace ) Sitd &= H SUANT fHar 7T 2 |
RTS-2945A U& Unique Testing Equipment 2| e gRT HaR IU@RUT oI AT d<d One
way / Two way s & faf=T Parameters Production/ Routine/ Maintenance Testing @I ST
AP B |
gfeT REAR H ITANT {1 I2 f$A1 R¥ER (Transreceiver) & AR IERATT & 37<91d
Ad! Afafefadl (Sensitivity) 3iffear arar (Audio Power), 3RUGUAR (R.F. Power) fST da
3ruTd (Standing wave Ratio) ST &= T A SiAMER & W9 89 W TR /GIR BRIATE!
D T AP Tol DI Bl Sird B ST B

IE UGV AT graRefier @7 fagiwansti (Specification/Parameters) @1 #19+ / S
IR o o SUANT # o7 2 fAfi=T SUSRl &7 FH99 TR UH FIdd SUIRU & |
R Afdq Afer =faRaa wmil (Modules) @1 faRiwdell &1 |H@E™ &R gioamd U™
HRAT / STAE] BRI 2 |
1. IR YH.SReX ( R F Generator )
. 3fff$ar S™Rex ( Two Audio Generator )
. €1 WX ( Tones Generator )
. JIRUB. UiaR Hiex (R F Power meter)
. Argele HIer ( Modulation meter)
. IRU% Bid<X (R F counter)
. UUBh.his<x (A F counter)
8. T.dlee Hiex ( A F Voltmeter)
9. feeREA Hiex (Distortion meter)
10. 3Mf¥reidTa (Large Screen Digital Oscilloscope)
11. WIgH UATTsoR (Spectrum Analyzer)
12. HHIERIT R™ATER (Monitoring Receiver)

9 HifeR H SUANT &y faf=r aRull # JaeasdJaR fSeReM #WiRT fheer, TUhURe
feAfgee™ fheex @ik 3MS.Uh. JUsUN fheek SIQ &1 SireT 13T 2 |

9 UBR & SUDROT Bl Sirg &Har b AT fIgd Bl 7 R 99 I AR, giies
AfdRiT, A e Ried @ik AT UoR @) faRivdret & S &1 STl 2 |

Ay & gRT Rl SUHRY @ S & SRM S9e e} Wifud fAft= dfgeyq @t
JMATARATTAR JIH | STANT HR Fhd ¢ |

Aifer H HARI Gaam Suae § R sMaedsd el / SMaRl & 9oeiRd R &d ¢ |
Hifer % =g faevamil § s9a svia RS232 IEEE488.2 GPIB &1 SWINT aX SRR &l Sifd
T BT GeT far T 2|

N O o~ ODN
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giaRdeR 3§ giefier (TX) 9 Sifa afear sofa AergaR wr &1 SuanT fasar o & —

UUG. FReY - SR | HATgele™ & Sifd & QR 31awid Riiel d U HRIeT & |

SR . AfARHICR — giwﬂa & 3MICYe UfaR Bl AU 2 |

IRYE. PISTI — TIFAICY B IMMSCYC B IMR.Y. 3T DI AU 2 |

AGATFACY  — FHS g7 AlgerrT S A Sfader TR S fopar W € |

TUE.HETX  — fSHlgelcs RiHa @1 mgfed At SRl 2 |

ST dier — 39 gRT SIAHIeY &1 R iR Agsl (Noise) &1 31UTd WR,ATgel? &
SHCRYM & Ufderd a1 Higere RaTe (sinad) WR AN 2 |

IREARDT  — TS gRT R B % U H AT ST Fhal © | AR ATGeR &l WR A fBar
SIGIR

TN OMReX — JMATIHATIAR Rieed T UsT &xar & |

TF fe@rey  — giHIeR & gRT UaT &1 T8 < &I fSargelce axar 7 |

AR & AR & Sita gfhar @ sraeta = 9T &1 S9Nt fhar ST 28—

IRYE TRex — MuiRd IRfer & aRuw. Ree dar &var 2 |
TG Svex —fRd IRefier & Tuw Rrea Riar er a=ar 2
Y. dlecHIc] — §9d gRT RAIR & feATgelcs RiFal @ WX (Level) &I AMT ST & |
fSeReM Aier — 399 gRT RATR & fSATgeics R & WU &I A197 I 2 |
T SRR — 39% gRT R 8 S &I 91 e Sfram 2|
IRARDIY — D gRT RAR & fSAgeIcS Rl &1 % $U A <@ ol & |

Iad |1 functions @1 FaTferd &= &g distortion measuring filter AF post
demodulation filter & IF bandpass filters Hafeid TR 8 59 IUBRT H built BT 7 |

cigdex Sifa faedt (Tx test Mode)
FaR Afdq #if e’ T Al GaR A, SRl @ performance @ Sifa & o
AT AT | SHIeR B Sitd B STdiia Aidiex bl e SuanT 8-

¢ Routine quality assurance testing
e Workshop or field fault diagnostic etc.

SiAIe @l Sifa # H9R USRI &1 T IO B S BT Sl g

Transmitter power
Transmitter frequency

RF Distortion

Modulation Characteristics
Modulation frequency reponse
Spurious Outputs
Companding / limiting
Modulation distortion
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Transmitter testing

Service Monitor

EE - K MODULATED RF SIGNAL
al v
Y ] Ll !
Tx

AF GEMERATOR
SUTPUT Under

Test
:T AF (MODULATION)
INPUT

Cellular and trunked radio-telephone systems

Service Monitor

SERVICE
CONNECTION

SRHIER B S @ SR ofd X ¢ &l gigdIex oira fafy § Suam oxd g d9 afdg AFex
TR @ foRl I UG &Rdl 8 AT TiRTHICY & JMR.UH.3MSTYE Bl faZelyor Hdl 2 |
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Connections

AF nr

> ]
ATTEMURTDR [~ |

ar
VOLTMETER

AF
b B i

ar
MLTERS

DISTORTION
METER

TOMES Rr
M ™ coukton

SERVICE
MONITOR =

Ar
GEH o LW BHTOMNA
out

[N 1
ALTERMATIVE
CORRECTIONS

D =/ \ -

e >

Tx UNDER TEST

ATgele™ #d  (Modulation Sources) —

ar
CoOUNTER

Ar
DSCRLOSCOPE

aupo |
AMFURER

T AT I ASTT AT TIET TANCR & RT AR I ST aTel ATSefe ]

S 8 S afd AMeY & % U & YUBRMSEYS $dek | ofd B

3iffear SFived (Audio Generators) —

|fEA #dier TX-RX 3R guelad Sifg AT & | €1 vuw. g A & saeia Argere

AT & ®I STNT A S1ar 21 79 QUG AT 20 §eof 9 20 fohell geof Bril 2| SiffsAr
SINCY HSTYE 99 B AT A1 AT 99 A1 MHR a9 79 F Ya7 Bl 2|

SARHIIAR | RiTe @of amgfed el fder wgmae 3R (Programmable array) # ved @

SRR e & fSRiea Rraa @1 Uar &=ar & | iied arseye &1 13 fdT AR STl
U YT 3R ¥ gUH (EPROM) # IR BT © | I8 Jdhald cdel gUM AR-dd Ud dldR

99 R BT MG BT KRT IGAT 2| SUH BT ST AT AR BT 8 fde FHHiaR. SIHHRI
IgwY R BIaT & | gRIghcd 3gficd WR e T <=l &1 SR URHad 3R SUaRT H Bl & |
gUM &1 JAR¥CYS TAA ¥ fSfied dack # 9o f3ar Siar € o s fSfoiea 99 & 3rgwy

TATANT ¥ URadld Bx 3Maege Rieol a1 2|
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& F. QUTPUT
DRIVER

PROGRANML LODK-LP o o
BRLE |—— TABLES [——M — % - _L"-
ARRARY EPROM A A [> = TOAF.
OIF OH
FRONT
AF GEN 1 AF GEN 1 PANEL
AF GEN 1 WAVEFORM OUTFUT
FRED. SHAFE LEVEL MODULATION
DATA DATA DATA DRIVER
PROGRANM. LOOK-UR o ¥ | B D TORF
AELE TABLES 1 ™ ™ — -F-
BRRAY ERROM a e A . GEN.
MOD,
. CONTROL
BF GEN 2 |:Tr —— AFGEN2 |:]T
FREQ. WAVEFORM AFGEN 2 LOGK AND LISTEN
DATA SHAPE i SWEEF DRIVER
DATA
LEVEL
DATA DaTA
ENERATOS — D L= T 50 MHz
{AF GEN. 2 VOLTAGE
OKLY) CON-
TROLLED
OSC.

SfTed e I FR @ UfBAT & AR UST g8 W8 Pl UATGNT MITYS ¥ T B b
foq 50 fovell B¢o1 & @1 U fheer & Rl &1 fiheex faam Siar 2| fheer & amseye &l 4 ¢
Y A9 v uiRd dleesl Wk &7 (5.7dTee) Bl 2 |
fSfSTed ¢ TATENT ®ack & gRT JA¥cYe ofad I Igar 2| ol fSfed ofad dsiar uRuer &
w9 H R Gl 2| ReR #9 & UUwh.REd B Revd diecsl ofdel $99¢ H od 2| oid fd
fefoTee $1Ye RISTRER JAMITIGATTAR 3M3cYe RTel Y &Rl o |
R dlecal e IR FSed T UATdiT d=ack & 3f¥cye, REAe &1 Uiy 8N R f$ioied
g1Yc TS WR SIET & #H & AU H HAGIR T BIdT 2 |
RITA & 3MSCYe &I A U.UH. Hridex R 0.1 Al dlee I ofdR 4 dlec IRUATE. & #ed U
&I € |
STeT SFRex (Data Generator)-

SICT SVER SI-UdR &1 hed—fhelld a1 & forIeT IUIN YUH.SNeR &l A o= &
for forar Srar 21 99 ) AIge & ol Ued dIs @1 SawAdhdl BRil § g9l SUART fhar A
21 o fo fefiteelt ®Iss Application @ ol sH®I SToRd Bl 2 |

R¥frax uRuer (Receiver Circuits)
$1Yc W (Input Switching) —
TR B 3MSCYC JIRUGRFA &I dfdd AFey & digadl (BNC) T=AT s9Yc AT
$1Yc /3M3eye RaftT 98 & UF-<eRY ddex & faar ST 2|
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————= 10
OVERLOAD

WARKNING
CIRCUIT
e e FROM TO FIRST
RF OUT " | DETECTOR
AF GEMERATOR FREQUENCY
VIA ATTENUATOR CHAMGER
V1A ATTENUATOR
R onas |
- ATTEN,
35kHz POWER LEVEL
= 3mV FOR =7dBm
AT "N TYPE' INPUT
O
OVERLOAD
WERNING
WTYPE 2008 EIRCUT acc | 2skHz
AF INIOUT ATTEN. EMPLIFIER 1V RMS
k|
oipgs |1 L 2skHzr
T./" ATTEN. DETECTOR
J INTEGRATOR
BRC ~  lovERLOSD LIMITER RF
hNT%hlgNlﬁ DETECTOR CETECTOR

L« TOOVERLOAD
WARNING CIRCUIT

Input switching and broad band powsr meter block diagram

T, TS ddex Bl SUANT RATR &1 S w1 & ford A1 fpan oran & | I8 RAlR smseye
Td gYe /3Scye Rafein uRuer & Heg 20 SLdl. UrdR 3fSguey &l B PRl ¢ |
IR, Ra o1 agfed 100 fhaiges | 1.05 T §¢o1 & 7 81 Fahell o |
QUG & ATICIIR & §RT SIAHICY TIaR DI 10 SLAL TP ITIIC PR Fad & |

Maxars fsew™ (Over load Detection) :—

afeg AR H JAlaRals 8IF IR JUBRYT Pl B dlell &fd F el & o 3ferelrs fScaer
& ST fHa T 7| e swia afe g $eaey R 1 dlc ¥ SIIEl UfdR B WR AT
Fdey W FEIRT dud= | <ifdes qUEE BN ¥ silaRells fecae uRue |fda & Siar | 3R
SUBRY Pl JATARATS F FR&TT U&H IRl ¢ | FEiiRd urer a1 e W 3iieRars f$cae g |fda
Bl Ol 2 | 3R HIgRIRIaR § 3Mavere aRT §99 W IR 31+ ofrdT 2 |
g 31cque} (Switched attenuator) —

|fdw Ay § 39Yc SR WA IMgfa fAawR 9] @& @19 40—20-0 Il CgUR 9
JMMITIHATTAR 3TCHUCY Bl SYSRY AUCRR & gRT Rad fHar S STANT H /1 S 2 |

S UHh.gRTT —

wer argfd g (First Frequency Charger/Mixer)-

TS JICUex W IR, el verH smgfa fawr a1 # Siar 8| S effavalrs ufirawer
Ry | JoRdl 2| I8 uRu fdl W 399e Riel @1 & 0.7 dlee O AT Rl 2 | 39
IS ARUG. RITer A A7 20 S TABTIR | [oRAN U HFaR § e arar 2|

wor e SifeieeR (First Local Oscillator) :—
IE U Beles IRrerer ¥ ey smafd 1.36 7T geol & 236 T geol @ 919 BT 2|
AeR & derd Rieed g1 aRdfdd mgfa MeiRa @ ot 2
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v AREd smgfa (Sluaaendd) & IRUB R & gYc uRuYy ¥ odex HAfdET @ Sl ¢ |
AR & MSeye Rieel & Smafa 1.3593 TMT geof & a_TeR BT © |

Aer & RATR & o amawasd omgfd FaRer & fo Ay & AMeddR & "3fel A" g
3if¥Teter 1 gfa yRad=eiiel = 13T & |

9 feATSeler W RIdl &1 @ISl Sl & a4 W9 &% 49 a1 g< 8 Il © | el gfear &
SR I R AGRT BT fhoeR & gRT ST OIral 2 |

fgdiia amgfca @R (Second Frequency Changer /Mixer) —

g R & amscye Rreal @l mgfa &1 ok &H, fgdia smgfa e | fHar mar | <=
e & fgda omgfa faaR &1 amafd 79.3 w1 geol FwiRa 81 I8 omgfa fgd g qef emafay fawR
€ R & 2| v AaR 1 REd uge 1.3593 M geS & dve U fheer @ ToRaR faid™
R & gge # far omar 2
fg<iia wenf@ sikfiele (Second Local Oscillator) —

fegig @ g ek @& fo) START &9 dfd U SUSRYT & Siff¥Teier &I 3mgfar 1.280 RN

gl FEiRd &1 718 7|

TS §v8 TR Hicxk ( Broad Band Power Meter)

IRTE. R B WY g8 I8 R AR H <d & | IRYE. R Bl SHrs fecaex
A I 9ed § W1 25 fhal geol & 9 Ra & A1 g<hie fhar Sar 8| R U &
SR SRS URGATHIIR ¥ a9 g=aied iR A s=afca $9Ye & gRT a1 el | 519 &1 /A
A9 & $9Yc U B & a9 ReR Rerdl &1 uRomd uray R |
TSI AL TATBRR & 301 & for) < &1 3Scye RiTel SUANT &d & | Sl o9l
TATBRR & 25 fhall gcol @ AT B HAT © | T TIABRIR & §RT U U TIThRR &
A9 T fSeaer & MMSTYS IRUGRITAA F A B I wR W ReR 9917 @dT 2| I8 dleeo
TqAT QUK. TATATSOR dle @ dlecol N URUY T AIGPURIER die & QUK. dlecHie’ URu 4
T faar ST 2 |
fagda AR 4 R @1 feRiT ufear & SRM SO FEad IRl & 8eH &
forg RITTat &1 79.3 AT el & dvs U fhoex A AR 9erd 2| ST 31T 20 SNl TRIeliwrR 3 Hor
ST B |
S SR 79.3 W &Col IMMgRT & MS.UF RTdl @l dieax & w@ad fHaasl &1 faar S
T TR YT B gRT Rl BT 90 T Beol Wi RHE 3MfTeler a1$ # FoT Idl g | 5/ agH
TATegoR H P 3R ford &Rl fBariier giar € 99 SR I8 Wie HiRieiek & w d & Bl
2| I 90 W geof BT RITel SuaTel w1l & Rt o fAaeR &7 fear S 2
UM U & gRT NI Bl 5 WM 8ol qvs 91 & fhoek A ToReR G 90 WM ol aild HaaR
F AT I 2

i agfd fAeaR (Third Frequency Changer/Mixer)
o e H Reedt &1 3if| JS.U%. 10.7 W SOl Bl g1 STl & | Jaid HaRaR Bl
dlecol Tgles UG Rieley & gRT 90 W1 &¢ol & R e fdhar o1 g |
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For a 10 7 MHZ Intermediare Freguency

Local aaclilator ranning Local aaclilator ranning

abovs tuned frequency below tuned fraquency
8857 MHz BE4.3 MHZ
JLOCAL OSTILLATOE: JLOC AL DSCILLATOE:
875 MHz B36.4 MHz 853.6 MHzZ 875 MHz
ITUHED FREQUEHC Y)Y AMAGE FRECUENIT) AMAGE FRECUEHIT) ITUMED FRECIOEHIT]
@D D
Fragumsy Frogumsy
—_— .
Spurisus response Tmage Frequancy ' locaion

Jusfaer fiheex (Bandwidth Filters)

uad Sig 9 ¥ A e ¥ UT 107 W geol & R B i 9 o 9l B 10.7
AT BTl 318U, AT ART THATBRR ars H 3N 931 & |

A Sifg A # a8 98 dsfdy fheeR yam &R 3 AT 8SW, 300 fdhal &S, 30 fdall
geul,3 fdhell &C91,3iR 300 BCol, @l 3Mafd & Ria foved fheer & U 810 21 S AISSIURRR 4
RIS B 21 g O fheex B gom dem o o ue o_ar 21 fheer & are Reeia siffean
TR d1€ & feATgerer uRuer & ST 9adT § |

f$ATSeier (Demodulator)

7.qH. f$ATgeier (A.M.Demodulator) —
aﬁwaﬁ?a‘ﬁgmmlwwﬁuw ST, R @1 %ol Ruaferer uRuer # foar wmar & o

U, Argelck & ol TCIHA 3¥cye odl ©| ol RUfeler & gaicid HUHD 3MMICYS del~
fEHTgeler @ $999e # <d )
ot Ruferey fffiiey wer & g7 107 3T geot B Argeics R W UK doid 31 Argelcs Ry
A feargerer 3 A o 2 |
fETgelcy Gl SYS & 3R Pl Joi<d 3MScYS UG dRcl 2| I8 3MScye Rid 9 IMScye
el &1 U, HrFe ArgeleE Rid iR M8.u%. RAd @& A &SIl $Hre & a6 8l
2| AgeleM UU% WfeT uRuer &l fear Sirar 21 o9 % 1. dwre &1 sremfed 19 &g &
ford SuimT fopam T 2 |

Uh.GH. SMHRI & 700 fdhell 8eol Rieel &1 qF1 R a9 g3l AMRCdd hed—ftherra # faa
ST & | AMRCTd ®T AMSCYS Tel Bol H BRI | IMT 3MICYS &1 i HI IROH Rt guie:
ATGeIe BT |

W@%m@ﬁa’ ( F.M.Demodulator)
700 el ESol W HRRA Ueaded fSAfGHNCEY & §RT UHh.UA. fSAGeRM & & §¥91e+ 8iarl

=
Th.0H. fSATgeiey @ ford RiFTel Qud. fSHTSeIer &1 10.0 WM ol ReN=d 3Mgfa 3R 10.7 MHZ &1
forfcs Rra @) fafed T & Ui 81T 81 S &l U9 fheex & fheex 8l UK &I 2 |

SgaBRN fheex ( De-emphasis Filter ) —

fSafEANeR &1 eeye fSargee™ Riclae Rag # 991 S 9 Ugel 163 fdhall gcol & @
9T flhee 75 AISPI AHUS & SI-37HIA I BIHR 3T gl 2 |
IR UB.HI3<X (R.F.Counter) —

wol Rafeey /faffier & aMSeye & 107 W 8eol @l AR & Rl ofdx 18, Uh.HIS<TX
aRuer BT AT ST € | T8 B L. UH.REe &1 #9 mafa &7 A19ar & | iR gRoms &7 Afiex
@ HARI H &S IRl 2] HFeR @ AUCdIR ¥ TIHICR & IMScye @ W i dl wenfua faar
ST 2|

379



fSere /Agrs fiheex (Distortion/Sinad Filter ) -
Hifer & NS TR §Ie R ol Udh fdhell 8ol & Ufded Sifd fheer &1 START o
fEReRYM Ufiera iR AEArE 1 AT SI1ar 2| I8 fheex, 491 fheer uRuy & Jo-ieid A &
forr Raar &1 BRI Bxar 2|
ffreipT &1 Hrf Hured (Oscilloscope Function ) i—

3 va SirE A & R feATselies Rd & R & forl iRITepIa &1 IuanT B San
2| iRy @ ford uRuy & e 3 Rida ura frar Srar 2| ugel Tuw. fheer & emseye o
TAT ARSIUAAR dIs W ol gl PHafcT TIAHRR & 3MScYe ¥ forar Siar & S QAT
feftea & fear Sirar 21 fofviea Rma iR & Riear faar omar @ o o sikfieiney fever #
AT 2 |

IRugasita fagl ( Rx Test Mode )
FIR Afdd #ffex BT A AR 9], SUHUT B performance &1 Sifd @&
ford g=mn T | Reflar @Y Sifg & Jr=aeia AfeR &1 9 STRRT B
o Routine quality assurance testing
e Workshop or field fault diagnostic etc.

RIeR @1 Sifa # FaR G9EE], SUSROT o 14 o1 @1 St B SR g
Sensitivity

AF Bandwidth

AF Distortion

Selectivity

Blocking or desensitization

Spurious reponse

AGC response

The Receiving Test Procedure uses

o gF & AF Generator:- s®T SUANT AuiRd IR &1 RIFRIE UTd &)1 @ ford grar
|

AF Voltmeter:-Tg R¥fiaR 3y SHfgeics Rved &1 ofael AMgA & ford 81T 2|

® Distortion Meter :- $H®T SUART signal &1 noise ratio, SINAD levels and distortion
percentage figure STd &= & o Il B |

® Oscilloscope :- SH®HT ITINT S—HgYelcs RIS B AMYA g 379 wave form &I & &
fory gram 2|

® AF Counter :- I8 gigfc f&d T Rt & Demodulated AF Signal @7 fa=il /a1
@ fory o fhar Siram 2|

® Distortion meter:- SHHT ST giAfce el & R ¢ Alsd oldd, Ud Alsgele=
Distortion &T Ufcrerd a0 &= & ford fhar Siram 2|

® Oscilloscope :- SHHT ITINT SHigecs R & <@ U9 Algele™ olddl A & ford

fopar ST 2 |

® AF Amplifier & Loud Speaker :- 39T ITIRT $Higelcs R &I AR & & ol
fopar Smar 2 |

® AF Counter :- I8 gigdlc fdd I Rt & Demodulated AF Signal @7 fad=il g+
@ ford SUT fohar SITar 2 |

® Distortion meter:- $H®1 SUANM giAAcs R & REEel ¢ Als9 oldd, UG Higele

Distortion &T ufaerd si1d &= & oy fhar Sidr 21
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® AF Amplifier & Loud Speaker :- 39&T ST Sl-Algeics RAa &I AfMey &1 @ ol
fopar Smar 2 |

Receiver testing

Service Monitor

B ecxmom O

EE [ MODULATED RF TEST SIGNAL
o

viss  pOg oG-

| —

2  Under
DEMODULATED AF SIGMAL Test
Receiver tast connections
Connections
Moo AF
GEM Eal | VOLTMETER
AF
FILTERE [
Moo A DISTORTION
GEN e =
3 METER
- AF ~ 2006 |
*| GEMERATOR ATTEMUATOR
TONES o~ AF
GEN Eal *  COUNTER
- AF
RF OUT 05 CILLOSCOPE
SERVICE e M -
MONITOR BN W ooy a4
Ly s Lr
ALTERMATIVE k.J
CONNECTIONS :
Y F
(" o -
AF AF
[ auT
A

)

Rx UNDER TEST
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IRUE.RIA STver URu & RTaAsird Ay § Riar vanT far srar g & R
® IR $AYC R & HY H ST x4 3 | RATR & ax Quh.Rel &1 feArgere™

IO~ PRSP AfdT HHICI P 3 Sl

Service Monitor

O EE
o Sk,

P IR <4 & fory fawersror fham Smar 2|

Duplex testing

MODULATED RF SIGNAL
RF TEST FROM RADIC
EIGMAL UKDER TEST

-mas Ly com T

RxiTx J‘

DEMODULATED AF S3GNAL

= Under
LT Test

AF GEMERATOR QUTFUT

Fig.

Service Monitor

|

I-3 Owme port dyplex fesr seng

MODULATED RF TEST SIGMAL

o o

MODULATED RF SIGMAL l

RulTe l‘
= Under
DEMODULATED AF S6GNAL LT Test

AF GEMERATOR QUTFUT

Tiwo port dhiplex fest setup
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CONTROL BOARD
k.
¥ I
e +24N
i 24V
AC-DC DC-DC = si2v
| - =
CONVERTER CONVERTER DCOUTPUT | ¢ o
- 1 2w
1 oy
¥
a DC INPUT
=3 a 11 = 32V
p 0
12V CHARGE
OUTPUT
DC RANGE COOLING FAN
11 =20V
18=32V
o o
o o e i o
ON/OFF CHARGE
T Block diagram of power supply moduls
AC INPUT = 7 e
90 - 264V
45 - 440Hz

WagH AdoR fafr spectrum analyzer mode
|fdw Afier &1 g7Ye SMgfa & Mgfa |1 @949 frequency range selector @& gRT fS¥t
TR Y I 3MmfleieR first local oscillator @1 XART ¥ </ 7T 2| $Is Rida o Rau ¥&1 &
=T TSl § I8 Afdd HiFex & 3%, IRIY | hardr 2 |
T AaER &1 arScye el TRelihigs 3R fheer Blax AMRAMS THHRIR logrithmic
amplifier & STAT &1 10.7 T &S Rveel &7 9T o9 & ford S Rl S~ &xd € s
e @1 A JIRUB. R $94c & relative BT © SIAL dlecal & TAANT ¥ fSfed
Fgex B g fefte # 5o 21 fSiied am &1 RAM #8RI # 9osiRa fham SIrar g o
gfd 11 HHvs H STl d@iiord Suael T3 SIel & R 3fed ardl ¥&dl ¢ |

TU%, oxe Ars AF TEST MODE
tx test mode # 9fofd ufdsam AR &1 audio generators signal sources IUere &Rl
2 TAT UG, S &1 & ford aRuel &7 ®Y MHR tx test mode 7 afdfd srgaR &R |
9 Sifd Ufbar 3T 3R, U, SFRex 3R SME.Uh. Wifd MRiflelc} disable Y&d & wTer &1 wrer
power meeting 3R modulating meeting @ ¥ disable & ® |

Rreew dIe System mode
wfda afver & Ren o A system mode # WoR § SUANT fhd o dret S+
G SUBRUT i ST HRd & o fb celluler mobile telephone system 2iR tranking radio
telephoney system @& &1 Hures @ ford 9910 T & | Afdw #ifer & fafa= ol & Suam
P automatic testing ®rd FuTfed BIaT ® |
IE Sifg fd SIM a1l ISR & @ function SN & signaling intermediate choice
of functions 3= IUANT HR dlel B IMATIBATIAR Sild BT & |
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39 faf=1 yeR @1 Sife ufdarell & quf &) @ ford Siel URIRRT &7 &R V 68000 HISSHURIER
3R o feftea Rirwat IR digital signal processer @ gRT faram SITaT 2 |

39 9 § 1 W 918 B EPROM &1fl & 579 cellular system &7 ATedRR iR 3T Maead
ATFCIIR BT T |

enfyd < dsps ® & Ud &1 STANT Ried & fordl savad Rivel So= &1 § @I 39T
dsps &1 STIRT Sifd fhd T aTel SUSRT | Raa g &’ & ford favam Sirar 21

AT dsps 3R 68000 ASHIUINR & HeJ HAR communication T &= & fo¥ gate array
BT SYATT B 2 |

qfdq difer 9 dWsd § A o dd o oy fefSied uRuei iR watamT uRuen #
interfacing @1 &1 dual 18 bit digital to analog convert @xdl g T AMRgd ¥ R U
= & ol 12 bit analog to digital converter &1 STATT BT © |

000

oEe — Fige (S ®N AR FHET

o armf &1 G —

1- A Course in Eletrical & Electronic measurements & Instrumentation-
By A.K.Sawhney

2- Internet /Wikipedia (www.google.com)

3- Operating & Service Instructions 1Ghz Frequency Counter HM5021-2

4- Manual of Communication Service Monitor IFR RTS-2945A
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	Quantities measured




