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pSIVj & 15 
estfjax baLVzwesaV 

 
Electrical Indicating Instruments 
 
              fo|qr fo"k;d MkVk fn[kkus okys midj.kksa dk O;kid :i  ls mi;ksx fo|qr /kkjk (Current), 
foHkokUrj (Voltage), izfrjks/k (Resistance) vkSj fo|qr 'kfDr (Power) dks ukius ds fy;s fd;k tkrk gSA 
bu midj.kksa dks lkekU;r% nks Hkkxksa esa oxhZd`r dj ldrs gSA 
1- ,ukykWx midj.k (Analog Instruments) 
2- fMftVy midj.k (Digital Instruments) 
     ,ukykWx midj.k esa ukius okyk fo|qfr; xq.k dh ek=k dks midj.k esa mi;ksx fd;s ikbUVj ds fopyu 
ds }kjk fn[kkrk gSA ikbUVj ds uhps Ldsy LFkkfir jgrk gSA Ldsy ij ikbUVj dh fLFkrh gh jhfMax gksrh gSA ;k 
vU; 'kCnksa esa dgs rks ikbUVj dk fopyu fo'ks"k xq.k dh ek=k dks n'kkZrk gSA 
     fMftVy midj.kksa esa ukis tkus okyk fo|qfr; xq.k dh ek=k dks  decimal number ds #i esa fn[kkrk gSA 
fMftVy ehVj quantization ds fl}kar ij dk;Z djrs gSA  
     ,ukykWx la[;k dks igys NksVs Hkkxksa decimal places esa foHkkftr djrs gSA rRi'pkr bu foHkkftr esa 
la[;k ;k ek=k dks Integral Multiple djds ukik tkrk gSA  
       Ekkid midj.kksa (Measuring Instruments ) dk bfrgkl midj.kksa ds fodkl o le; le; ij 
fodflr rduhdksa ds vk/kkj ij rhu Phases esa foLrkj gqvk & 
 
1- eSdsuhdy midj.k (Mechanical Instruments) 
2- bysDVªhdy  midj.k ( Electrical Instruments) 
3- bysDVªkfud midj.k ( Electronic Instruments) 

 
1 & eSdsuhdy midj.k (Mechanical Instruments)%& 
        bl izdkj ds midj.k fuf"dz; ,oa fLFkj (Static Stable) fLFkfr;ksa ds fy;s cgqr gh fo'oluh; gksrs gSA 
ijUrq budk cgqr cMk voxq.k ;g gS fd rst ?kfVr gksus okyh fdz;k ij izfdz;k nsus esa v;ksX; gksrs gSA  
rFkk bu midj.k ds ewfoax fgLls cgqr Hkkjh gksrs gSA blds vfrfjDr esdsuhdy midj.kks dk ,d voxq.k ;g 
Hkh gS fd ;g vuko';d vkokt (noise) iSnk djrs gSA lkFk gh bu esdsfudy midj.kks esa (Inertia) tMRo Hkh 
gksrk gSA 
 
2 & bysDVªhdy midj.k ( Electrical Instruments)  
       bl izdkj ds midj.kksa dh vPNkbZ ;g gS fd esdsuhdy midj.kksa dh rqyuk esa ukis tk jgs eku@ek=k 
dks rsth ls tkWp dj crk nsrk gSA ijUrq esdsuhdy midj.kksa dh rjg gh bl izdkj ds midj.kksa esa Hkh 
esdsuhdy ewoesUV okys Indicating device gksrs gSA ftlls buesa Hkh (Inertia) tMRo gksrk gS vr% budk 
response lhfer gksrk gSA 
 
3 & bysDVªksfud midj.k ( Electronic Instruments) 
         orZeku le; esa vf/kdre oSKkfud ,oa vkS|ksfxd tkWp ds fy;s cgqr vf/kd rst response dh 
vko';drk gksrh gSA bysDVªksfud midj.kksa esa semiconductor midj.kksa dk mi;ksx djus ls tkWp dk response 
cgqr rst o fc'oluh; gksrk gSA bysDVªkfsud midj.kks ds mi;ksx ls response le; dks usuks lsd.M rd 
igqWpk;k x;k gSA lkFk gh tkWp ls izkIr la[;k dks decimal ds dbZ vadks rd fn[kkrk gSA  
bysDVªksfud midj.kksa esa cgqr detksj ;k cgqr gh de eku dks Hkh eki ldrs gSA 
 
lkekU; bysDVªksfud midj.kksa dh fo'ks"krk,as gS & 
1- mPp lqxzkfgrk ( higher sensitivity ) 
2- rhoz izfØ;k (faster response) 
3- yphykiu (greater flexibility) 
4- de otu ( lower weight) 
5- 'kfDr dh vYi [kir (lower power consumption) 
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6- mPp Js.kh dh fo'olfu;rk (higher degree of reliability) 
       Ekstfjax midj.kksa dks dbZ izdkj ls oxhZd`r fd;k tk ldrk gSA cukoV ds vk/kkj ij budks eq[; :Ik 
ls fuEu nks Hkkxksa esa foHkkftr fd;k x;k gS %& 
1- Absolute Instruments  
2- Secondary Instruments   
 
fMftVy midj.kksa ds ykHk (Advantage of digital Instruments) 

 
 fMftVy midj.k ukih xbZ ek=k dks lh/ks decimal es fn[kk;k tkrk gS ftlls ekuoh; xyrh;ks tSls 

yEcu nks"k (parallax) ¼ns[kus okys dk LFkku cnyus ls b"V inkFkZ ds LFkku esa vUrj½ midj.kksa dk 
lery LFkku ij ugh j[kus ls ewfoax ikabZVj dk  vius LFkku ls fopyu gksus dk vUrj  iw.kZr% nwj gks 
tkrk gSA 

 ,ukykWx midj.kksa ls ukih xbZ ek=k dh lehirk nks"k (approximation) fMftVy esa nwj fd;k x;k gSA 

 fMftVy midj.kksa ls eki (reading) dks vFkZ iw.kZ@vko';d vad (significant figure) ds decimal 
point dks vko';drkuqlkj LFkku rd izkIr dj dk;kZfUor djrs gSA 

 fMftVy midj.kksa dk vkmViqV vadks ds :i esa izkIr gksrk gS ftls lh/ks eseksjh (memory devices) 
midj.kksa tSls Vsi fjdkMZj] fizaVj] ¶ykWih fMLd] gkMZ fMLd vkSj dEI;wVj esa Hkst ldrs gSA fMftVy 
midj.kksa esa 'kfDr (power) dh de vko';drk gksrh gSA 

 fMftVy midj.kksa dh (accuracy) cgqr vf/kd gksrh gS td fd ,ukykWx midj.kksa dh 'kqn~/krk mlds 
full scale ds ±0.1 izfr'kr gksrh gSA 

 ,ukykWx midj.kksa esa ewfoax fgLlksa ds mi;ksx ls reading esa vkus okyh fHkUurk dks fMftVy midj.kksa 
esa semiconductor devices dk mi;ksx dj nwj fd;k gS ijUrq okrkoj.k esa gksus okys cnyko 
rkieku]vknzrk dk izHkko fMftVy midj.kksa ij rqyukRed :i ls vf/kd gksrk gSA 

 ,d gh fMftVy midj.kksa ls fofHkUu izdkj ds parameters dks ukik tk ldrk gSA 
 fMftVy midj.kksa dk resolution cgqr vPNk gks ldrk gS ,ukykWx midj.kksa esa fdlh izdkj ds ,d 

ek=k vkdMs dks yxHkx lSdMksa Hkkxksa i`FkDdj.k dj gh fo'ys"k.k gks ldrk gSA tc fd fMftVy 
midj.kksa esa fdlh izdkj ds ,d Hkkx vkdMs ls yxHkx gtkjksa Hkkxksa esa i`FkDdj.k dj fo'ys"k.k dj 
ldrs gSA 

 le; le; ij mPp rduhdh;ksa ds vkus ls fMftVy midj.k cgqr gh lLrs]ctu esa gYds rFkk lgtrk 
ls ,d LFkku ls nwljs LFkku ys tkus okys (portable) gksrs gSA 

 fMthVy midj.kksa esa eseksjh dk mi;ksx dj x.kukvksa ds rgr lEHkkfor xyfr;ksa dks nwj fd;k tk 
ldrk gS lkFk gh x.kuk ds vUrxZr iwoZ dh ek=k (reading) dks iwu% ns[kk tk ldrk gSA 

 fMftVy midj.kksa esa mi;ksx fd;s x;s display devices tSls LED, LCD  bR;kfn ds dkj.k ikoj dh 
[kir Consumption dks cgqr de fd;k x;k gS lkFk gh vU/ksjs es Hkh tkWp laHko gSA 
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eYVhehVj 
(Multimeter) 

 
ifjp; & ;g ,d bysDVªksfud ekid midj.k (Electronic Measuring Instrument) gSA ftls eYVh VsLVj 
(Multitestor) ;k  ,Eih;j@oksYV@vkseehVj (AVO) Hkh dgrs gSA  
           eYVhehVj ,d multiranges Mh-lh- oksYVehVj],-lh-oksYVehVj],ehVj vkSj vksge ehVj  dk la;ksth 
midj.k gSA ,slk midj.k ftlesa ,lh]@Mh-lh- oksYVst] djsUV rFkk jftLVsUl dks estj fd;k tkrk gS 
Multimeter  (AVO) dgykrk gsSA 
         eYVhehVj dk mi;ksx fdlh Hkh Ádkj ds bysDVªkfud midj.kksa] fo|qr lIykbZ] ?kjsyq midj.kksa dh 
tkWp ds fy;s ljyrk o lgtrk ls fd;k tk ldrk gSA 
         orZeku esa eYVhehVj vusd dEiuh;ksa ds ,oa dbZ :i] vkdkj] eqY; ,ao Hkkj esa miyC/k gS tks gs.M 
gsYM] MsLd VkWi vkfn #i esa ik;s tkrs gSaA ftldks QhYM esa ;k deZ'kkyk esa Vscy ij j[kdj lgtrk ls 
mi;ksx fd;k tk ldrk gSA 

 
       eYVhehVj es ,ukykWx (Analog) ;k fMftVy (Digital) ifjiFkksa dk mi;ksx fd;k tk ldrk gSA 
ftlds vk/kkj ij eYVhehVj dks eq[;r% nks izdkj esa ckWVk tk ldrk gSA 
 
(1) ,ukykWx eYVhehVj ( Analog Multimeter) AMM 
          ,ukykWx eYVhehVj dks ekbdzks ,ehVj (Micro ammeter) ds vk/kkj ij mi;ksx dj cuk;k tkrk gSA 
ftlesa fofHkUu izdkj ds iSjkehVj dks Ldsy ds Åij LFkku cnyus ls ukik tkrk gSA tcfd fMftVy eYVhehVj 
esa fofHkUu izdkj ds iSjkehVj ds eku fMftV (digit) esa fn[kkbZ nsrs gSA 
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MODEL 8 UNIVERSAL ANALOG AVO MULTIMETER 
 
        ;g eYVhehVj cgqr T;knk accuracy ls eki ldrk gSA bl ,ukykWx eYVhehVj esa Mh-lh- foHkkUrj 
dks ekius ds fy;s Js.khc} izfrjks/k dks ehVj dkby vkSj tkWp fd;s tkus okys ifjiFk ds chp tksMk tkrk gSA 
vf/kd eku ds foHkkUrj dks ukirs le; ehVj ds fLopksa dk lsV vf/kdre eku ds izfrjks/k dks tksM nsrk gSA 
       ehVj ds Qqy Ldsy ewoesUV FSD dh fo|qr /kkjk vkSj Js.khc) izfrjks/k o dkby ds izfrjks/k ds ;ksx dk 
xq.kkad ehVj dh foHkkUrj lhek dks Qqy Ldsy foHkkUrj nsrk gSA mnkgj.k ds fy;s ;fn ehVj dk Qqy Ldsy 
fopyu ds fy;s 1 feyh ,Eih;j djsaV vko';drk ij eYVhehVj dh vf/kdre foHkkUrj dh lhek 10 oksYV o 
Js.khc) izfrjks/k 9500 vkse ds lkFk vkUrfjd izfrjks/k 500 vkse gksuk pkfg;sA  
    ,ukykWx fo|qr /kkjkvksa dh lhekvksa ds fy;s de eku dk lekukUrj izfrjks/k] ehVj ewoesUV vkSj fo|qr /kkjk 
izokfgr djus ds fy;s yxh dq.Myh (coil) ds chp lekukUrj tqMk gksrk gSA 
         ewfoax dqUMyh okys midj.k muesa fo|qr/kkjk cgus ij Hkh dsoy vkSlr izfrfdz;k nsrs gSA izR;korhZ 
fo|qr/kkjk ds ukius ds fy;s ,d jsDVhQk;j dks ifjiFk ds chp esa yxkrs gS ftlds dkj.k ls fo|qr/kkjk dk eku 
'kqU; ugha gksrk gSA pwWfd izR;korhZ fo|qr/kkjk dh cso dk vkSlr eku dk tksM :V ehu Ldok;j (RMS) eku ds 
leku gksuk vko';d ugh gSA ljy jsDVhQk;j ifjiFk dsoy lk;ukslk;My csoQkeZ ds fy;s =qfVghu gks ldrk 
gSA vU; vkd`fr dh cso ds fy;s RMS vkSj vkSlreku ds fHkUu izdkj ds dsfycz'ku dh vko';drk gksrh gSA 
bl ehVj esa cgqr de eku ds okYVst ij  accurancy vkSj sensitivity detksj gksrh gSA 
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       ,ukykWx ehVj esa fopyu (Deflection) izfrjks/k dk foykekuqikrh gksrk gSA Qqy Ldsy ij izfrjks/k de 
rFkk vf/kd izfrjks/k ds vuq:Ik de fopyu gksrk gSA 
,EiyhQkbM midj.k Js.kh vkSj lekukUrj izfrjks/kksa ds usVodZ dh :ijs[kk dks ljy cukrs gSA dq.Myh dk 
vkUrfjd izfrjks/k Js.kh vkSj lekukUrj izfrjks/k ds p;u Lohp ls Mh&diYM gksrk gSA ftlls Js.khc) usVodZ 
oksYVst fMokbMj curk gSA tgkW ,-lh- ukius dh vko';drk gksrh gS jsDVhQk;j ifjiFk ,EiyhQk;j LVst ds 
ckn gksrk gS tks de eku ij ;FkkFkZrk csgrj djrk gSA  
 
(2) fMftVy eYVhehVj (Digital Multimeter) DMM 
DMM dk orZeku esa bysDVªksfud {ks= es tkWp midj.k ds :i esa vR;f/kd mi;ksx gks jgk gSA dbZ Ádkj ds 
tkWp midj.k miyC/k gksrs gq, Hkh fo|qr/kkjk ] foHkkUrj] Áfrjks/k ds ekiu ds dk;Z esa fMftVy eYVhehVj  
mRre xq.koRrk o accuracy ds lkFk eki dks Ánku djrk gSA 

 
 fMftVy eYVhehVj esa v)Zpkyd ls cus fMftVy o ykWftd rduhdh fof/k;ksa dk mi;ksx fd;k tkrk gSA 
ftlls fMftVy eYVhehVj esa ,ukykWx eYVhehVj dh rqyuk esa u;s tkWp xq.kksa dks lekosl gks tkrk gSA  
nksuks Ádkj ds eYVhehVj ds }kjk eq[;r% fuEu dks ekik tkrk gS%&  
 

 ÁR;korhZ/kkjk  foHkkUrj (A.C. Voltage), 

 fn"V/kkjk  foHkkUrj (D.C. Voltage), 

 ÁR;korhZ fo| qr /kkjk  (A.C. Current), 
 fn"V fo| qr /kkjk  (D.C. Current) 

 izfrjks/k (Resistance)  



 351 
 

  
;n~fi bUVhxzsVsM ifjiFk rduhdh (integrated circuit technology) dk mi;ksx djds T;knkrj fMftVy 
eYVhehVj vfrfjDr tkWp {kerk ds ;ksX; gSA bUVhxzsVsM ifjiFk rduhdh dk mi;ksx djds fMftVy eYVhehVj 
ds }kjk fuEu dks Hkh ekik tk ldrk gS%& 

 /kkfjrk (capacitance) 

 rkieku (Temperature) 

 vko`fr (Frequenc ) 

 VªkathlVj dh tkWp (Transistor Testing)  

 pkyd /kkrq dh fujUrjrk (Continuity) 

Block Diagram of Digital Multimeter 

 
 

 
mi;ksx djrs le; j[kus okyh lko/kkfu;kW & 
 
1- eYVhehVj dks Mh-lh- fo/kqr /kkjk dh jsUt ij select gksus ij ;g ,-lh- fo/kqr /kkjk ugha uki ldrk blfy, 
bls ,-lh- ifjiFk esa fcydqy ugha yxk;k tk;sA  
2- jftLVsUl ukius ds fy, jftLVj dks lfdZV ls vyx dj ys vkSj midj.k dks lIykbZ lkslZ ls vyx dj 
ysA 
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3- ;fn lfdZV dh djsUV@cksYVst dk vuqeku u gks rks vf/kdre eku okyh jsat dks select dj bLrseky djsA 
4- feyh,Eih;j@,Eih;j jsat dk /;ku j[ksaA ehVj esa nh x;h ;k select jsat ls T;knk ds eku okys ifjiFk esa 
tksM dj eku ugha ukik tk;sA 
5- jftLVsal ukius ls iwoZ izkc dks 'kkVZ djds ns[k yssa dfUVU;wVh fn[kk jgk gS ;k ughaA 
6- lfdZV esa vfFkZxa gksuk pkfg,sA 
7- izkc vPNh dUMh’ku esa gksuk pkfg,sA 
8- dusdfVax yhM dk jftLVsal T;knk ugha gksuk pkfg, blesa Msflcy Ldsy dh lqfo/kk Hkh gS tks cksYVst o 
djsUV jsat esa jhM dj ldrk gSA  

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  

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
http://en.wikipedia.org/wiki/Continuity_tester
http://en.wikipedia.org/wiki/Beep_(sound
http://en.wikipedia.org/wiki/Electrical_conduction
http://en.wikipedia.org/wiki/Diode
http://en.wikipedia.org/wiki/Transistors
http://en.wikipedia.org/wiki/Current_gain
http://en.wikipedia.org/wiki/Parameters
http://en.wikipedia.org/wiki/Internal_resistance
http://en.wikipedia.org/wiki/Sensors
http://en.wikipedia.org/wiki/Luminance
http://en.wikipedia.org/wiki/PH
http://en.wikipedia.org/wiki/Wind_speed
http://en.wikipedia.org/wiki/Relative_humidity
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Forward Biasing :- 
 

tc eYVhehVj ds Positive prob  ls Mk;ksM ds  dSFkksM rFkk Negative prob dks ,uksM ij yxkrs gS rks  
continuity crkrk gS ftlesa djsaV dk izokg vf/kd gksrk gSA   

 
  
Reverse Biasing :-  

 
 tc eYVhehVj ds Negative prob ls Mk;ksM ds dSFkksM rFkk Positive prob dks ,uksM ij yxkrs gS rks 

continuity ugh crkrk gS ftlesa djaV dk izokg ugh gksrk gSA rks Mk;ksM lgh gSA 
 Ukgh vkus ij Mk;ksM [kjkc gSA 
 

HOT TESTING:- 
 
        tc 230V  AC V~kalQkeZj 12 V (12-0-12) ds izkbejh esa nh tkrh gS rks gesa lasdsUMjh esa 12 V  AC 
izkIr gksrh gS tks Mk;ksM ds ,uksM ij nh tkrh gS tks dSFkksM OUTPUT ij 12V DC ds :Ik esa izkIr gksrh gSA  
rks Mk;ksM lgh gS ugh vkus ij [kjkc gSA  
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NPN TRANSISTER 
 

 
tc eYVhehVj ds Positive prob dks  Base ij j[k dj rFkk Negative prov dks emitter, collector 

ij yxkrs gS  

 
 

rks dqN jftLVsl(continuty)  crkrk gSA ijUrq cnyus ij ugh crkrk gS rks og  NPN TRANSISTOR  
lgh gSA  

 
 

PNP TRANSISTER 
 

 
tc eYVhehVj ds negative prob dks base ij j[k dj rFkk positive prob  dks emitter ;k collector 
ij yxkrs gS rks dqN jftLVsl(continuity) crkrk gSA 

 
ijUrq cnyus ij continuty ugh crkrk gS rks og  PNP TRANSISTOR lgh gSA 
 SHORT:- tc eYVhehVj ds Negative, Positive prob dks Base ij j[k dj rFkk Positive prob 

dks emitter, collector ij yxkrs gS rks continuity crkrk gS ijUrq cnyus ij Hkh continuty crkrk gS 
rks og short gSA 

 OPEN:-fdlh Hkh voLFkk esa continuity ugh crkrk gS rks VªkftLVj open gSA   
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LVsfMax cso jsfl;ks ehVj 

(Standing Wave Ratio Meter) 
 
mi;ksfxrk & ,l-MCyw-vkj ehVj ;k Ogh-,l-MCyw-vkj-ehVj ( Voltage Standing Wave Ratio Meter ) ls 
Vªkalfe'ku ykbZu esa LVsfMax cso vuqikr dks ukik tkrk gSA ;g ehVj VªkalehVj (source) vkSj jsfM;ks ,UVsuk ds 
impedance esa fdruh vlekurk (degree of mismatch) dks n'kkZrk gsSA  
 

 
 
orZeku esa mi;ksx fd;s tk jgs ,l-MCyw-vkj- ehVj eq[;r% nks izdkj ds gksrs gS& 
  
1 & MkbZjsD'kuy ,l-MCyw-vkj ehVj 
2 & fczt-,l-MCyw-vkj ehVj ( SWR Bridge) 

  
Mk;jsD'kuy ,l-MCyw-vkj-ehVj 

 
       bl ,l-MCyw-vkj-ehVj ls QkjoMZ cso vkSj fj¶ysDfVM cso ds eku dks MkbjsD'kuy dIyj ds lkFk lsaflax 
ds }kjk ekik tkrk gSA 

fp= 

 
 
Mk;jsD'kuy ,l-MCyw-vkj ehVj dss n'kkZ;s x;s fp= vuqlkj fjclZ Mk;ksM vkSj QkjoMZ Mk;ksM ,d nqljs ls fjolZ 
ck;l esa yxs gq, gSaA QkjoMZ Mk;ksM dks Vªkaleh'ku ykbZu ds buiqV ds ikl yxk gksuk pkfg, rFkk fjclZ Mk;ksM 
dks ,UVsuk vkmViqV ds ikl yxk gksuk pkfg,A  
            Vªkaleh'ku ykbZu ds }kjk VªkalehVj vkSj ,UVsuk VfZeZuy dks tksMk tkrk gS ;g ykbZu nks NksVs 
MkbjsD'kuy diyj }kjk lsUl ykbZu dks fo|qr pqEcdh; izsj.k ls tksMrk gSA ftlesa ,d Nksj jftLVj ls rFkk 
nwljs Nksj dks Mk;ksM jsDVhQk;j ls cUn fd;k x;k gSA bu jftLVjksa dk eku bl izdkj ls fu/kkZfjr djrs gS fd 
blls lsUl ykbZuksa ds dsjsDVsfjLVd bfEiMsUl leku gks tk;sA Mk;ksM QkjoMZ o fj¶ysDVsM cso ds eku ds 
vuq:Ik gh QkjoMZ vkSj fjclZ Mh-lh-oksYVst esa cnyrk gSA 
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ehVj ds }kjk Vªkalfe'ku ykbZu ds Ogh-,l-MCyw-vkj- dh x.kuk ;k eku Kkr djus ds fy;s loZ  izFke fuEu lw= 
ls fjQysD'ku dksfQfl;UV (Reflection Coefficient)  Kkr djrs gSA 
 
 

Reflection Coefficient ρ  ¾  Vrev / Vfwd 
                                    
,oa fuEu lw= ds }kjk Ogh-,l-MCyw-vkj- dh x.kuk dh tkrh gS& 
                    

                  VSWR ¾  1+ ρ     /     1 - ρ 
 

 SWR ls Load ,oa TX line ds chp mismatch dks measure fd;k tkrk gSA line ftruk vf/kd 
mismatch gksxh mruk T;knk SWR dh Value gksxhA 

 
 tc load perfectly matched gksxk rc SWR unity ;k 1 gksxkA 
 

 tc Tx. line purely resistive load ls terminated gksxh ml fLFkrh esa  
 
     SWR =  Zo / RL   or      RL / ZO  (Whichever is larger) 

                                                  
      ;gkW ij  RL  yksM dk Áfrjks/k gS ,oa Zo  Vªkalfe'ku ykbZu dk characteristics impedance gSA 
 
;fn load purely reactive gksxk rc SWR infinity gksxkA 

 
SWR dh value c<us ls Power loss c<sxkA 

 
;fn SWR dh value Kkr gks rks antenna ds }kjk Percentage of power Radiation Kkr fd;k tk 
ldrk gSA 

 

 High VSWR by Double Minimum Method:  

The voltage standing wave ratio - 

 

 where Vmax 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 ≥ 5)Vmax 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  

  

                                                

where  λ g is the guide wavelength and d is the distance between the two points  

where the voltage is 2 Vmin. 

 
 

fczt ,l-MCyw-vkj- ( SWR Bridge) 
                Vªkalfe’ku ykbu dk -,l-MCyw-vkj ukius ds fy;s bEihMsal fczt ifjiFk dk mi;ksx Hkh fd;k tk 
ldrk gSA fczt dsoy ml fLFkrh esa lUrqfyr@fLFkj gksrk gS tc VsLV bEihMsal iw.kZr% fjQjsUl bZEihMsal ds 
leku gksrk gSA rc fMVsDVj ds  ACROSS  0 oksYV gksrk gSA 
           tc Vªkaleh'ku ykbZu vleku (mismatch) ;k -,l-MCyw-vkj dk eku ,d ls vf/kd gksrk gS rc 
buiqV ,EihMsal vkSj dsjsDVsfjLVhDl bEihMsal es vlekurk gksxh bl izdkj fczt dk mi;ksx de ,l-MCyw-vkj 
dh fLFkrh ;k absence gksus dks fu/kkZfjr djus esa gksrk gSA 

 



 359 
 

           Vªkalfe'ku ykbZu dk ,l-MCyw-vkj ukirs le; loZizFke fczt ds jsQjsUl bEihMsal dks yksM bEihMsal 
ij j[krs gSA mnkgj.k ds fy;s 50 vkseA vkSj bl Vªkalfe'ku ykbZu dks vKkr bEihMsal ls tksM nsrs gSA vc 
vkj-,Q ikoj dks ml ifjiFk ij nsrs gSA ykbZu ij izkIr gksusokyk oksYVst dk eku QkjoMZ cso ,oa yksM ls 
fjQysDVsM gksus okyh cso dk osDVj ;ksx gksxkA ;fn ykbZu dk dsjsDVfjfLVDl bEihMsal 50 vksel~ gks rc 
QkjoMZ cso dk Qst vkSj eku ds leku nj ls gh oso nwljh vkSj fMVsDVj ij fn[kkbZ nsxhA 

 
 

A  
Experimental arrangement for measuring VSWR 

Limitations %& 
1-Ogh-,l-MCyw-vkj ehVj] yksM ds okLrfod bEihMsal dks ugha uki ldrk dsoy vlekurk ds vuqikr  dks ekirk 
gSA   
2 ,UVsuk ds okLrfod bEihMsal dks ukius ds fy;s ,UVsuk ,ukykbZtj ;k vU; R.F. ukius ds midj.k dh   
  vko';drk gksrh gSA 
3- -,l-MCyw-vkj ehVj dks ;Fkk laHko ,UVsuk ds utnhd tksMuk pkfg,A  
4- ,fDVo ,l-MCyw-vkj ehVj ds LFkku ij isflo ehVj dk mi;ksx fd;k tkuk pkfg, D;ksafd vkj- ,Q 
Vªkalfe'ku ;k baVj ekMwys'ku izksMDV ds dkj.k ,fDVo ehVj esa yxs Mk;ksM o vU; midj.kksa ls gkjeksfud 
mRiUu gksdj eku dks izHkkfor djrs gSA 
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Frequency Counter 
 

mi;ksfxrk (Utility)&  
     bl midj.k dk mi;ksx fdlh Hkh ifjiFk ls mRiUu vKkr vkòfr ds flXuy dh vko`fr dks Kkr djus 
ds fy;s fd;k tkrk gSA 

 
Features  ooff  mmooddeell  HM5021-2 
• Frequency Measurement 0.1Hz to 1GHz 
• Period Measurement 1µs 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                    : 100µV ( 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: 0.64ms,6.4ms,64ms,640ms 

                                             Resolution: 100KHz,10KHz,1KHz,0.1KHz 

 Period Measurment 
 
 Range: 1µs 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 

 

 
 

fooj.k (Discription) & 
1- buiqV ,EiyhQk;j lsD'ku (Input Amplifier Section)  

 Input signal, filter ls ikl gksrs gq, attenuator ifjiFk }kjk flXuy dks lizsl djds ,EIyhQk;j 
ifjiFk es Hkst fn;k tkrk gSA 

 fdlh vKkr vko`fr ds flXuy dks loZizFke ,EiyhQk;j esa Hkstrs gSA ,EIyhQk;j lsD'ku ds vUrxZr 
flXuy ds amplitude eku dks c<kdj amplify djds mlds noise dks gVkrs gS rFkk flXuy ds level 
dks vko';d clampled dj  Schmitt trigger section esa Hkstrs gSA  

2- LdsesfVd fVªxj (Schmittic Trigger) & 
      buiqV flXuy dks bl lsD'ku es iqu% amplified djds flXuy dks cgqr gh de le; dh mij mBrhS 
,oa uhps mrjus okyh LDos;j Square cso esa cnyrs gSA bl izdkj Schmitt Trigger ds vkmViqV esa fujUrj 
iYlsl izkIr gksrh gSA  Square waves dks Start stop gate esa Hkstk tkrk gSA 
3- LVkZV&LVki xsV (Start-Stop Gate) &  
    ;g flip flop dks tksMdj cuk gksrk gSA tc xsV vksiu gksxk ml fLFkfr esa Square waves fudydj 
bysDVªksfud dkamUVj esa tkrh gS pulses  counter ij tkdj count gksrh gSA rFkk tc gate closed gksxk 
ml fLFkrh esa square waves dh pulses dkamUVj esa tkus ls :d tkrh gSA pulses dh x.kuk cUn gks tkrh 
gSA ;g dkamUVj decade type dk cascade :Ik esa tksMk x;k up counter gksrk gSA start stop gate ds  
start ls stop gksus ds le; vUrjky  esa dkamUVj ij igqph pulses dsk dkm.V dj fMLiys esa fn[kkrk gSA 
   ;fn lgh le; vUrjky Kkr gks rks pulses dh nj ds vk/kkj ij buiqV flXuy dh vko`fr  Kkr dh tkrh 
gSA 
Frequency of unknown signal   F = N / t 
 
;gkW ij  N =  Number of pulses 
      t  =  The time interval between start stop gate 
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4- le; vk/kkfjr tujsVj (Time Base Generator) %& 
        ;g fuf'pr vko`fr dk fdzLVy vklhysVj (Fixed Frequency Crystal Oscillator) gksrk gSA ftls 
Clock Oscillator Hkh dgk tkrk gSA ;fn vKkr vkòfr ds accurate eku Kkr fd;k tkuk gS rks start stop 
gate ds interval ds le; dk iw.kZr% accurate gksuk vko';d gSA vko`fr ds eku ds fu/kkZj.k gsrq crystal 
Oscillator dk mi;ksx fd;k tkrk gS lkFk gh fLFkj rkieku miyC/k djkus gsrq vklhysVj dks oven esa j[kk 
tkrk gSA Time Base Oscillator dk flXuy fuf'pr vko`fr dk gksrk gSA tks fd mi;ksx fd;s x;s crystal 
ls  fu/kkZfjr gksrk gSA vklhysVj ls mRiUu fuf'pr vko`fr ds flXuy dks selector switch esa fn;k tkrk gSA 
           control ifjiFk es lHkh control pules mRiUu gksrh gS rFkk control ifjiFk ds output dks 
display divider decoder es feed fd;k tkrk gS tgk ij flXuy ds gate time ds vuqlkj flXuy dh 
counting dh tkrh gSA time base generator ls ,d crystal oscillator tqMk gksrk gS time base 
Generator dk vkmV iqV gate time generator es feed fd;k tkrk gS gate time generator es pulse 
generate gksrh gS rFkk mruh nsj ds fy;s gh [kqyrk gS ftruk le; time base ifjiFk }kjk select fd;k 
tkrk gS transfer pulse generator T.P.Generate djrk gSA bu transfer pulse dh enn ls data dks 8 
digit display es n’kkZrs gSA 
5- Reset Puls Generator:-  
;g Rest Pulse Generate djrk gS bu R.P.G dh enn ls counting  dks iqu% 'kq: fd;k tk ldrk gSA 
6- fMLiys Display & 
 ;g lsD'ku midj.k }kjk ukis x;s ekuksa dks n'kkZ;k gSA 

 
 

mi;ksx &  
frequency counter dh lgk;rk ls fdlh vKkr frequency dk signal tks dh ekiuk gSS mls B-
Terminal ij  Feed djrs gS Terminal A  ls 0.1Hz to 1GHz rd dh frequency dks eki ldrs gSA 
bldk input Impedance 50 Ohms gksrk gSA input B  ds nks Terminal gksrs gS igyk vkxs gksrk gS 
bldk impedance 1M Ohms gkssrk gSA bl ij buiqV oksYVsTk 400 V ns ldrs gS ,oa blls 0.1Hz ls 
150 MHz rd dh frequency dks eki ldrs gSA nqljk buiqV frequency counter ds ihNs gksrk gS 
ftldk impedance 50 M Ohms ,oa buiqV okYVst 5V rd ns ldrs gSA 
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,-,Q-vkmViqV ehVj 

(A.F.Output Meter) 

mi;ksfxrk (Utility) %&  
         fdlh vkfM;ks midj.k ds audio signal dh 'kfDr (power) dks ukius ds fy;s ,-,Q-
vkmViqV ehVj dk mi;ksx fd;k tkrk gSA audio ikoj dks vko';drk ds vuqlkj okWV (watt) ;k 
decible (db) esa ukik tkrk gSSA 

Basic Block Diagramme 

 
fooj.k@dk;Z &  
        fdlh Hkh audio amplifier ftldh audio output dh 'kfDr Kkr djuk gS mldks midj.k esa Hkstk 
tkrk gSA 
       midj.k esa loZizFke variable tapped transfer ds }kjk compansating resistor dks flXuy ds eku 
ds vuqlkj  loads fn;k tkrk gSA buiqV vkSj vkmViqV ds chp turn ratio dks cnydj compansating 
resistor ds }kjk audio flXuy ds eku dk vko';drkuqlkj load esa cnyko fd;k tkrk gSA 
rRi'pkr flXuy dks attenuate fd;k tkdj jsDVhQkbZ o fQYVj dj ehVj ds display esa fn;k tkrk gSA 

 
lko/kkfu;kW & 
1- Audio signal buiqV ysus okys midj.k dk Impedance vkSj ehVj dk impedance match gksuk pkfg,A 
2- ehVj esa vko';drkuqlkj vyx vyx power range gksrh gSA ftls iw.kZ lgh range esa select dj power 
ekiuk pkfg,A 
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 vkj- ,Q- vkmViqV ehVj  
(R.F. OUTPUT METER) 

 
 

        vkj- ,Q- ikoj ehVj dh lgk;rk ls fdlh Hkh jsfM;ks lsV tSls GM 300, GM950i and 950+, 

GM338 lsV dk vkj-,Q- vkmV iqV ikoj irk fd;k tk ldrk gSaA   
 

 
 

       ;g Hkh dg ldrs gSa fd bl ehVj dh lgk;rk ls fdlh Hkh jsfM;ks lsV (Transreceiver set) dk 
R.F.out put fdruk gS]pSd fd;k tk ldrk gSsaA 
 

Technical Data of Model no. 930 
 
1. Power Range : 0.5 t0 10 watts & 5 to 25 watts 
2. Freq. Range : up to 500 MHz 
3. Input Impedance  : 50Ω  
4. V.S.W.R : Better 1.2 
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 vkj-,Q-ikoj ehVj] Mh-lh- lClhVw'ku csysUlj ds lkFk fMftVy oksYVehVj dks feykdj cuk;k x;k gSA 
ftlesa vkmViqV dks fMftVy esa ÁkIr djus ds fy;s ,ukykWx Vw fMftVy duoVZj yxk;k tkrk gSA tks ,ukykWx 
estjesaUV dks fMftVy vkmViqV esa cnyrk gSA  
      balancer, controllable source dk cuk gksrk gS tks reference jsftLVsUl vkSj cksyksehVj ls cgus 
okyh fo|qr /kkjk dks vko';drkuqlkj vuqefr Ánku djrk gSA  
sarvo amplifier VªkaftLVj dh eq[; lIykbZ dks fu;af=r djrk gSA  oksYVst vko';drk ls vf/kd gksus ij tc 
cksyksehVj xeZ gksrk gS rc jftLVsUl de gksus ds dkj.k ikoj c<rk gSA  
 tc cksyksehVj oksYVst jsQjsUl jftLVsUl oksYVst ls de gksxk rc ikWoj de gksrk gSA larqyu dh fLFkfr ij 
fjQjsUl jftlVsUl oksYVst vkSj cksyksehVj oksYVst leku gksrs gSA  
     iwoZ ls mi;ksx esa vk jgs vkj-,Q-ikWoj ehVjksa esa lkekU;r% mi;ksx fd;s tkus okys ikWoj lsUlj vkn'kZ  
device ugha gSA ;FkkFkZ precise RF power ekius ds ehVj esa DC Substitution dk mi;ksx fd;k tkrk jgk 
gSA DC substitution ds vUrxZr Mh-lh-ikWoj ds eku ds vuqlkj vkj-,WQ-ikoj dks ekik tkrk gSA bl cksyksehVj 
esa Fkjey bQsDV ds dkj.k equivalent vkj-,Q- ikWoj ds fl}kar ij LFkkiUu gSA ;g ehVj ds lsYQ csysafUlx 
fczt ifjiFk es ekWuhVfjax oksYVst ds cnyko ds dkj.k gksrk gSA  
      ;g pkj rkj dh rduhdh ij vk/kkfjr gksrh gSA ftlds vUrxZr fLFkj fo/kqr /kkjk lzksr constant 
current source dks ekWuhVj djus ds fy;s jsQjsUl jftLVj dks tksMk x;k gSA ;g lsUlj esa yxs RF Sense 
thermistors ls xeZ gksrk gSA thermistors ,d Ádkj dk temperature sensitive device gksrk gsA vyx ls 
tksMh xbZ lsUl yhM ls thermistors ds Åij gksus okys oksYVst Mªki dks ekuhVj djrs gSA error amplifier ls 
jsQjsUl jftLVj. vkSj sense thermistors ds Åij  gksus okys oksYVst Mªki ds chp ds vUrj dh rqyuk djrk 
gS vkSj constant current source dks fu;af=r dj jftlVsUl dks cjkcj djds j[krk gSA  
        tSls gh jsQjsUl jftLVj ,oa lsUlj jftlVsUl nksuks cjkcj gksrs gSA rc bridge circuit ij ÁkIr 
oksYVst VR ds eku es gksus okyk cnyko lsUlj ij bUlhMsUV gqbZ vkj-,Q- energy ds lekuqikrh gksxkA  
        tc vkj-,Q- energy,sensor esa vUnj tkrh gS rks constant current source, applied DC 
current ds eku dks de djds lsUlj jftlVsUl dks jsQjsUl jftLVj ds cjkcj j[krk gSA rc oksYVst VR dks 
programmatic gain amplifier esa nsrs gSA ogkW ij off set adjustment gksrk gSA tc vkj-,Q-ikoj vUnj 
vkuk cUn gksrk gS ;k lsUlj esa ikoj ugh gksrk rc  off set adjustment, voltage iSnk djrk gSA og ehVj 
dks zero reference point 0mW ij fLFkj j[krk gsA tSls gh vkj-,Q-flXuy dks nsrs gS ,ukykx Vw fMftVy 
dUoVZj ] zero reference level ls power dh x.kuk djkrk gSA  
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R.F.power meter ,oa jsfM;ks lsV dks ftldk R.F.out put Kkr djuk gS] dks tksMus ds fy;s jsfM;ks lsV ds 
,UVsuk dusDVj ls ,d coxial cable dks R.F. power meter ds RF dUksDVj ls tksMrs gSaA 
R.F. OUTPUT Meter ls jsfM;ks lsV dk vkmViqV fdruk gS irk djus ds fy;s jsfM;ks lsV dks R.F. 
OUTPUT Meter ls HOOK UP DIAGRAM  ds vuqlkj  tksMdj jsfM;ks lsV dks vkWu djrs gS] lsV dks ON 
djus ds ckn  PTT dks press djrs gS] ftlls jsfM;ks lsV dk R.F. OUTPUT METER ds okV Ldsy ij 
reading iznf’kZr djrk gSaA Ldsy ij ehVj dh fufMy ftl jsat ij tkrh gssA ml jsat dks i<+us ij ogh ml 
jsfM;ks lsV dk R.F. OUT PUT gksxkA 
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flXuy tujsVj 

(  Signal Generator ) 
 
QaD'ku tujsVj (  Function Generator ) 
         QaD'ku tujsVj ,d Ádkj dk loZrkseq[kh ÁfrHkk okyk bysDVªksfud midj.k gS tks fofHkUu Ádkj dh 
osoQkeZ ( versatile waveforms) ds flXuy esa ls pquko dj vko';drkuqlkj osoQkeZ dk flXuy nsrk gSA 
ftldh vko`fr lhek (frequency range) Hkh o`gn gksrh gSA ftldks lek;ksftr dj vko';drkuqlkj vkòfr] 
osoQkeZ o eku dk flXuy ÁkIr djrs gSA  
 bl Ádkj ds midj.kksa esa fuEu Ádkj dh osoQkeZ ds flXuy tujsV gksrs gS ;k mi;ksx esa yk;s tkrs gSA  

 Sine waves  
 Triangular waves 
 Square waves 
 Saw tooth waves  

bu osoQkeZ dh vko`fr dks dqN gVZt ls xhxk gVZt rd lek;ksftr dj ldrs gSA 
 ;g midj.k ,d gh le; esa dbZ vkmViqV miyC/k djk ldrk gSA mnkgj.k ds fy;s audio system esa 
linearity measurement ds fy;s squre wave miyC/k djkrk gS mlh le; fMlIys oscilloscope ls 
measurement dk ifj.kke fn[kkus ds fy;s gksjhtksuVy fM¶ysD'ku ,EIyhQk;j dks  saw tooth wave form 
Ánk; djrk gSA  
bl midj.k esa phase lock dk mi;ksx djds adjustable amount ds }kjk ,d gh Qst esa ,d ls T;knk  
vkmViqV dks fMlIys esa fn[kkrk gSA 
     flXuy dks tujsV djus okys midj.kksa dks buds basic function  ds vk/kkj ij fofHkUu oxksZa esa foHkkftr 
fd;k x;k gSA  

1. Signal generators 
2. Swept frequency generators 
3. Synthesizers  
4. Pulse generators 
5. Function generators 
 

             flXuy tujsVj Signal generators 
                  bu midj.kksa dk mi;ksx fuf'pr vko`fr dk flXuy tujsV djus ds fy;s fd;k tkrk gSA 
ftlds vkmViqV dk vU; flXuy ds }kjk frequency or amplitude ekMwys'ku fd;k tkrk gSA bl 
Ádkj ds midj.kksa dh vko`fr lhek 0-001 gVZt ls 50 xhxk gVZt rd gksrh gSA ijUrq ,d gh midj.k 
ls ÁkIr ugha dj ldrs gSA  
variable capacitance diode (varactor diode ) dk mi;ksx tunning ifjiFk esa djds frequency 
ekMwys'ku ÁkIr djrs gSA ftls fuf'pr vko`fr flXuy tujsV djus ds fy;s vkf’kysVj dks fn;k tkrk 
gSA ;g carrier vko`fr ds ,d Áfr'kr ls Hkh de  modulation depth ij low output distortion  
ds lkFk flLVe dks nsrk gSA frequency modulation ds nkSjku flXuy ds eku dks fLFkj j[kus ds 
fy;s automatic fof/k dk mi;ksx djrs gSA  
bl midj.k esa  amplitude modulation  dk mi;kksx vf/kd lqfo/kktud gksrk gS ftls vkWlhysVj es 
nh tkus okys oksYVst ds eku dks cnydj ÁkIr fd;k tk ldrk gSA  
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. Block Diagram of microprocessor based Signal Generator 

flXuy tujsVj ds Ádkj (Type  of Signal Generater) 

           1- Function Generator  
           2- Arbitrary wave form generator 
        flXuy tujsVj esa synchronization memory core  (smc) architecture dk mi;ksx fd;k tkrk gSA 
tks midj.ksak dh onbord eseksjh ckgjh hardware vkSj digital to analog convertor (DAC) ds chp 
common interface iznku djrk gSA 
Digital Gain &  Attenuation 
        flXuy tujsVj dks o`gn lhek ds oksYVsst Lrj ij flXuy tujsV djus ds fy;s cuk;k x;k gSA nksuks 
esa ,ukWykx xsu ,EiyhQk;j vkSj fMftVy xsu izkslsflax dk mi;ksx ,EiyhV;wM accurary vkSj flXuy tujsVj 
dh flexibility  dks c<kus ds fy;s fd;k x;k gSA signal generator, digital to analog converter  ds 
vkmViqV dks fofHkUu ,ukykWax oksYVst lhekvksa dh rhu different gain path nsus dk volj iznku djrk gSA 
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digital to analog converter dh iw.kZ lhek mi;ksx djus ds fy;s  digital gain dk mi;ksx flXuy 
dks c<kus (amplify) ;k ?kVkus (attenuate) djus ds fy;s fd;k tkrk gSA fn;s x;s flXuy path dh 
vf/kdre lhek rd oso QkeZ dks amplify dj ldrs gSA 
INTERPOLATING AND FILTERING 
      vk/kqfud flXuy tujsVj midj.kksa esas ,ukykWax ,oa fMthVy nksuksa fQYVj dk mi;ksx ,ukWykx 
flXuy ds best approximation dks iznku djus ds fy;s fd;k x;k gSA 
fMthVy Vw ,ukWykx duoVZj  

             vk/kqfud flXuy tujsVjksa esa mPp Lrj ds fMftVy Vw ,ukWykx duoVZj (advanced ADC) dk 
mi;ksx gksrk gSA eseksjh esa j[kh fMftVy osoQkeZ dks ,ukWykx flXuy esa cnyrk gS ;g sample and hold  
xq.k ds lkFk dk;Z djrk gSA ftlds vUrxZr fu/kkZfjr le; varjky rd discrete oksYVst Lrj dks jksd dj 
j[krk gS vkSj lgh sampling rate ij flXuy dks ,ukWykx flXuy esa cnyrk gSA 

  
Mhi vkWu cksMZ eseksjh  

        vk/kqfud flXuy tujsVj O;kid ek+=k esa osoQkeksaZ dks j[kus ds fy;s eseksjh dks vey ess ykrs gSA PCI-   
             PXI ij vk/kkfjr midj.k izHkkodkjh :i ls bl eseksjh dk mi;ksx djrs gSA D;ksfd PCI  esa  high   
             Throughput lEHko gksrk gSA 

flXuy tujsVj osoQkeZ vkSj dzzec} funsZ'k dks j[kus ds fy;s vkWu cksMZ eseksjh dk mi;ksx djrs gSSA 
eseksjh esa ,d lkFk vusd osoQkeZ vkSj vusd funZs'kksa dks yksM dj ldrs gS rFkk overwrite wavefrom 
generates dj yxkrkj /kkjk izokg tujs'ku dj ldrs gSA 

      Clocking 
 
        flXuy tujs'ku izfdz;k ds varxZr DAC ds resolution ls amplitude dh accuracy rFkk DAC  dks 
Hksth xbZ clock lsa frequency dh accuracy  izHkkfor gksrh gSA dbZ izdkj ls DAC dks clocking tSls 
divide by n (divide -down) high resolution clocking direct digital  synthesis refrence clocking nh 
tkrh gSA 

 
Direct Digital Synthesis (DDS) 

              flXuy tujsVj midj.kksa esa clocking dks mi;ksx esa ykus dks  direct digital synthesis  dgrs 
gSA mUur eseksjh Lisl esa large repetitive waveform  Hk.Mkfjr gksus ds }kjk DDS dk;Z djrk gSA fdlh Hkh 
flXuy dh ,d lk;dy dks dqy 16384 IokbaV ds }kjk n'kZk;k tkrk gSA vkSj bls eseksjh esa j[krsa gSA tSls gh 
osoQkeZ dks eseksjh esa j[krsa gSA blls very precise frequency  tujsV dj ldrs gSA DDS vk/kkjHkwr :Ik ls 
orbitrary wave from generation esa  osoQkeZ ds izR;sd sample dks eseksjh esas j[krsa gSA vkSj ;g dzec) 
jhfr esa tujsV gksrh gSA DDS ds lkFk flXuy dh tujs'ku izfdz;k fHkUu gksrh gSA bl izdkj dh lapkfyr gksus 
dh jhfr ds lkFk osoQkeZ dk flXuy ihfj;M dks eseksjh esa j[krsa gSA 
tc flXuy tujsV gksrh gS ml le; digital to analog converter osoQkeZ ds izR;sd ikbaV dks  tujsV ugh 
djrk mlds LFkku ij tc precise frequency tujsV gksrh gS ml le; sample ls flXuy ds tujs'ku esa 
DAC okaNfu; sampling rate mRiUu djrk gSA  
phase accumulator  ds }kjk okaNfu; vkof̀r dks flEiy DykWd ds lkFk dais;j djkdj Qst jftLVj esa nsrs 
gSA 

    DDS flXuy dk vk/kkjHkwr fl}kar ;g gS fd flXuy ds instantaneous phase ds vuqlkj 
volj ds vuqdwy sample dk precise frequencies ij periodic signal  mRiUu djus ;ksX; gksrk 
gSA osoQkeZ dks 16384 IokbaV ds lkFk n'kkZdj ykd vi Vscy ds lkFk 16384 phase increment n'kkZ 
ldrs gSA  
dds ds dkj.k  function generation precious frequencies tujsV djus ;ksX; gksrs gS frequency 
precision better than 1MHz rd gksrk gSA 
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Reference clocking 
 
            tc flXuy tujsVj ubZ sample ds tujsV gksus ds le; dks fuf'pr djus esa lsEiy DykWd dk 
mi;ksx dj jgk gks ml le; sychronizing multiple midj.kksa ds fy;s fjQjsUl DykWd cgqr egRoiw.kZ gksrh 
gSA 
tc fjQjsUl DykWd dk mi;ksx dj jgs gks flXuy tujsVj phase locked loop ds ek/;e ls blds lsEiy 
DykWd ds lkFk external clock dks phase lock djus ;ksX; gksrk gSA 
PLL ,d izdkj dk QhMcSd ifjiFk gksrk gS tks fjQjsal DykWd ds lkFk lsEiy DykWd ds Qsl dks align djus 
esa leFZk gksrk gSA 
midj.kksa ds chp ,d gh fjQjsUl DykWd dks ,d lkFk dke ess ysdj  sample clock dks sychronize vkSj 
align dj ldrs gSA  
           PLL ,d izdkj dk feed back control system gS tks Vc Xo ds phase dks fu;af=r djrk gSA 
blds vrxZr reference  frequency  ds flXuy dks phase detector esa nsrs gS Qst fMVsDVj dk vkmViqV  
oksYVst nks buiqV flXuyksa ds chp esa Qst ds vUrj ds lekuqikrh gksrk gSA 
rki fQYVj ds }kjk vkWlhysVj DykWd ds Qst dks ,MtLV djds fjQjsUl flXuy ds Qst ds vuq:Ik djrk gSA 
ifj.kke Lo:Ik jsQjsUl vko`fRr vkSj lsEiy DykWd iw.krZ% leku Qst esa gksrs gSA 

 
linking and looping  (wave from generation) 

 
 flXuy dks tujsV djus dh izfdz;k ds vUrxZr linking and looping  dk dk;Z nks eksM esa foHkkftr 
dj ldrs gS & 

 sequence mode  
 script mode  

sequence mode esa tujsV dh tkus okyh osoQkeZl~ dks dze esa ,d fu/kkZfjr flDosUl ds }kjk tujsV djrs 
gSA  tc fd script mode esa tujsV dh tkus okyh osoQkeZl~ dks] mi;ksx fd;s tk jgs gkMZos;j vkSj lk¶Vos;j 
ij vk/kkfjr dynamically output  ls izkIr dj ldrs gSA  
script mode ds }kjk dbZ osoQkeZl~ ds chp fyad o ywi dj ldrs gS lkFk gh script esa trigger ds lkFk 
scripting engine ds }kjk osoQkeZ dks tujsV djus ds fy;s dynamatically p;u djrk gSA 

S  
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lapkj lfoZl ekfuVj 
(Communication Service Monitor) 

 

mís'; ,oa fo'ks"krk,W (Purpose & Features ) %& 
 
 lapkj lfoZl ekfuVj ,d izdkj dk ekid ;a= (Measuring Instrument) ,oa flXuy tujsVj gSA 
ftlds }kjk jsfM;ks VªkalehVj (Transmitter) ,oa fjlhoj (Receiver) Vw os jsfM;ks lapkj midj.kksa (Two way 
radio communication equipment) dh fo'ks"krkvksa@foLr`r lwpukvksa (Specification) dks Kkr djus ,oa 
lkekU; j[kj[kko (routine maintenace ) tkWp djus esa mi;ksx fd;k tkrk gSA 
RTS-2945A ,d Unique Testing Equipment gSA ftlds }kjk lapkj midj.kksa tSls jsfM;ks lsV~l One 
way / Two way  bR;kfn ds fofHkUUk Parameters Production/ Routine/ Maintenance Testing dh tk 
ldrh gSA  
iqfyl nwjlapkj esa mi;ksx fd;s tk jgs jsfM;ks Vªkalfjlhoj (Transreceiver) ds lkekU; j[kj[kko ds vUrxZr 
budh lsfUlfVfoVh (Sensitivity) ]vkWfM;ks ikoj (Audio Power), vkj-,Q-ikWoj (R.F. Power) LVsfMax oso 
vuqikr (Standing wave Ratio) Kkr djus rFkk jsfM;ks VªkalfeVj ds [kjkc gksus ij ejEer@lq/kkj dk;Zokgh 
ds vUrxZr izR;sd LVst dh  dh tkWp dh tkrh gSA 
  ;g midj.k jsfM;ks Vªkalfjlhoj dh fo'ks"krkvksa (Specification/Parameters) dks ekius@Kkr 
djus ds fy;s mi;ksx esa vk jgs fofHkUu midj.kksa dk lekos'k dj ,d la;qDr midj.k gSA 
lapkj lfoZl ekfuVj fuEufyf[kr Hkkxkas (Modules) dh fo'ks"krkvksa dk lekos'k dj lqfo/kk,W iznku 
djrk@miyC/k djkrk gSA 
1- vkj-,Q-tujsVj ( R F Generator ) 
2- vkWfM;ks tujsVj ( Two Audio Generator ) 
3- Vksu tujsVj ( Tones Generator ) 
4- vkj-,Q- ikWoj ehVj (R F Power meter) 
5- ekMqys'ku ehVj ( Modulation meter) 
6- vkj-,Q dkWmUVj ( R F counter) 
7- ,-,Q-dkWmUVj ( A F counter) 
8- ,-Q-oksYV ehVj ( A F Voltmeter) 
9- fMLVkjlu ehVj (Distortion meter) 
10- vkf’kyksLdksi (Large Screen Digital Oscilloscope)  
11- LisDVªe ,ukykbZtj (Spectrum Analyzer) 
12- ekWuhVfjax fjlhoj (Monitoring Receiver)  
 bl ekWfuVj esa mi;ksx fd;s fofHkUu ifjiFkksa esa vko';drkuqlkj fMLVkj'ku estfjax fQYVj] ,-,Q-iksLV 
fMekWMwys'ku fQYVj vkSj vkbZ-,Q- cS.Mikl fQYVj bR;kfn dks tksMk x;k gSA 
 bl izdkj ds midj.k dh tkWp {kerk dh lhek foLr`r gksrh gS ftlls csl LVs'ku]eksckbZy] VªkalikWUMj 
lfoZflax] jsfM;ks VsyhQksu flLVe vkSj jsfM;ks istj dh fo'ks"krkvksa dh tkWp dh tkrh gSA 
 ekWuhVj ds }kjk fdlh midj.k dh tkWp ds nkSjku mlds vUnj LFkkfir fofHkUu ekWMwyl~ dks 
vko';drkuqlkj i`Fkd ls mi;ksx dj ldrs gSA 
 ekWfuVj esa eseksjh lqfo/kk miyC/k gS ftlls vko';d MkVk@tkudkjh dks Hk.Mkfjr djds j[krs gSA 
ekWfuVj esa eq[; fo'ks"krkvksa esa blds vUrxZr RS232 IEEE488.2 GPIB dk mi;ksx dj Vªkalfjlhoj dh tkWp 
xq.koRrk dks n{k fd;k x;k gSA 
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     Vªkalfjlhoj esa VªkalehVj ¼TX½ dh tkWp izfdz;k vUrxZr fuEukuqlkj Hkkxksa dk mi;ksx fd;k tkrk gS & 
 
,-,Q- tujsVj   -   VªkalehVj esa ekWMqys'ku dh tkWp ds nkSjku vko';d flXuy L=ksr iznku djkrk gSA 
vkj-,Q-ikWojehVj & VªkalehVj ds vkmViqV ikWoj dks ekirk gSA 
vkj-,Q- dkWmUVj & VªkalehVj ds vkmViqV dh vkj-,Q- vko`fr dks ekirk gSA  
ekWMqys'kuehVj   & blds }kjk ekWMqys'ku MsIFk ;k Msfo;s'ku Lrj Kkr fd;k tkrk gSA  
,-,Q-dkWmUVj   & fMekWMqysVsM flXuy dh vko`fRr ekih tkrh gSA 
fMLVklZu ehVj & blds }kjk VªkalehVj dk flXuy vkSj ukbt (Noise) dk vuqikr Lrj]ekWMqys'ku ds   
                 fMlVkj'ku dk izfr'kr ;k ekWMqys'ku flukM (sinad) Lrj ekirs gSA 
vkf’kyksLdksi   &  blds }kjk flXuy dks xzkQ #i esa ns[kk tk ldrk gSA vkSj ekMqys'ku dk Lrj Kkr fd;k   
                 tkrk gSA 
Vksu tujsVj   &  vko';drkuqlkj flLVe Vksu iSnk djrk gSA 
Vksu fMdksMj   &  VªkalehaVj ds }kjk iSnk dh xbZ Vksu dks fMekMqysVsM djrk gSA 
 
Vªkalfjlhoj ds fjlhoj dh tkWp izfØ;k ds vUrxZr fuEu Hkkxksa dk mi;ksx fd;k tkrk gS& 
 
vkj-,Q tujsVj & fu/kkZfjr iSjkehVj ds vkj-,Q- flXuy  iSnk djrk gSA 
,-,Q tujsVj &fu/kkZfjr iSjkehVj ds ,-,Q-flXuy flXuy  iSnk djrk gSA 
,-,Q-oksYVehVj & blds }kjk fjlhoj ds fMekMqysVsM flXuy ds Lrj (Level) dks ekik tkrk gSA 
fMLVkj'ku ehVj & blds }kjk fjlhoj ds fMekMqysVsM flXuy ds Lo#i dks ekik tkrk gSA 
Vksu tujsVj & blds }kjk fjlhoj gsrq Vksu dks izkIr fd;k tkrk gSA 
vkf’kyksLdksi & blds }kjk fjlhoj ds fMekMqysVsM flXuy dks xzkQ #i es ns[kk tkrk gSA 
          mDr lHkh functions dks lapkfyr djus gsrq distortion measuring filter AF post 
demodulation filter & IF bandpass filters lacaf/kr vkWijs’ku gsrq bl midj.k esa  built gksrs gSA 
 

VªkalehVj tkWp fo/kh (Tx test Mode)  
         lapkj lfoZl ekWfuVj dks eksckbZy lapkj lalk/kuksa] midj.kksa dh performance dh tkWp ds fy;s 
cuk;k x;k gSA VªkalehVj dh tkWp ds vUrxZr ekWuhVj dk fuEu mi;ksx gS&  
 

 Routine quality assurance testing 
 Workshop or field fault diagnostic etc. 
 

VªkalehVj dh tkWp esa lapkj midj.kksa dh fuEu xq.kksa dh tkWp dh tkrh gS& 
 

 Transmitter power 
 Transmitter frequency  
 RF Distortion  
 Modulation Characteristics 
 Modulation frequency reponse  
 Spurious Outputs 
 Companding / limiting 
 Modulation distortion 
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VªkalehVj dh tkWp ds nkSjku  tc VsLV lSV dks VªkalehVj tkWp fof/k esa mi;ksx djrs gS rc lfoZl ekuhVj 
VªkalehVj ds fy;s  L=ksr iznku djrk gS rFkk VªkalehVj ds vkj-,Q-vkmViqV dk fo'ys"k.k djrk gSA 
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ekMwys'ku Jksr  (Modulation Sources) %& 
 
       ,d ;k nksuks vkWfM;ks ;k MkVk tujsVj ds }kjk ekMwys'ku fd;s tkus okys ekMwysfVax flXuy iznku fd;s 
tkrs gS tks lfoZl ekWuhVj ds QzaV isuy ds ,-,Q-vkmViqV dusDVj ls ysrs gSA 
 
vkWfM;ks tujsVlZ (Audio Generators) %& 
 
      lfoZl ekWuhVj TX-RX vkSj MqiysDl tkWp fof/k;ksa ds lkFk gh ,-,Q- tkWp fof/k ds vUrxZr ekMqys'ku 
Jksr ds :Ik mi;ksx fd;k tkrk gSA budh ,-,Q-vko`fr lhek 20 gVtZ ls 20 fdyks gVt gksrh gSA vkWfM;ks 
tujsVj vkmViqV oso QkeZ ;k rks lkbu oso ;k pkSdksj oso #i esa iSnk gksrh gSA 
        vko';drkuqlkj flXuy dh vkòfRr lac/kh funsZ'k izksxzkesoy vjs (Programmable array) esa jgrs gS 
tks  fu/kkZfjr vko`fRr ds fMftVy flXuy dks iSnk djrk gSA fMftVy vkmViqV dk 13 fcV lekukarj MkVk 
vius izksxzkesoy vjs ls bizkse (EPROM) esa LFkkukUrfjr gksrk gSA ;g yqdvi Vscy bizkse lkbZuoso ,oa pkSdksj 
oso flXuy dks vkd`fr dk C;kSjk j[krk gSA bizkse dk vkmViqV euksuhr vkd`fr dk 8 fcV lekukarj tkudkjh 
vuq:Ik flXuy gksrk gSA iqujko`fRr vko`fRr ij fn;s x;s funsZ'kks dh tkudkjh izksxzkesoy vjs midj.k esa gksrh gSA 
bZizkse dk vkmViqV ,ukykWx ls fMftVy duoVZj esa Hkst fn;k tkrk gS tks izR;sd fMftVy eku ds vuq:Ik 
,ukykWx esa ifjorhZr dj vko';d flXuy nsrk gsA 
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     fMftVy flXuy mRiUu djus dh izfdz;k ds nkSjku iSnk gqbZ LikbZd dks ,ukykWx vkmViqV ls nwj djus ds 
fy, 50 fdyks gVZt ds yks ikl fQYVj ls flXuy dks fQYVj fd;k tkrk gSA fQYVj ds vkmViqV dk ihd Vw 
ihd eku ,d fu/kkZfjr oksYVst Lrj dk ¼5-7oksYV½ gksrk gSA 
fMftVy Vw ,ukykWx dUoVZj ds }kjk vkmViqV ysoy fu;af=r jgrk gSA tks fMftVy ysoy dUVªksy ifjiFk ds 
:Ik esa cuk;k tkrk gSA fLFkj eku ds ,-,Q-flXuy dks fjQjsUl oksYVst ysoy buiqV es nsrs gSA tc fd 
fMftVy buiqV jftLVj vko';drkuqlkj vkmViqV flXuy iznku djrk gSA 
fjQjsUl oksYVst VfeZuy ij fMftVy Vw ,ukykWx dUoVZj dk vkmViqV] flXuy dk izfr:i gksxk ijUrq fMftVy 
buiqV VfeZuy ij MkVk ds eku ds lekuqikr esa detksj izkIr gksrk gSA 
flXuy ds vkmViqV dk eku ,-,Q- dusDVj ij 0-1 feyh oksYV ls ysdj 4 oksYV vkj-,e-,l- ds e/; izkIr 
gksrk gSA 
MkVk tujsVj (Data Generator)- 
     MkVk tujsVj Mh&izdkj dk fQyi&fQykWi gksrk gS ftldk mi;ksx ,-,Q-tujsVj dks fu;a=.k djus ds 
fy;s fd;k tkrk gSA tc Hkh ekMqys'ku ds fy;s iYl dksM dh vko';drk gksrh gS bldk mi;ksx fd;k tkrk 
gSA tSls fd fMftVyh dksMsM  Application ds fy;s bldh t#jr gksrh gSA 
 

fjlhoj ifjiFk (Receiver Circuits) 
buiqV Lohfpax (Input Switching) &  
VkªalehVj dk vkmViqV vkj-,Q-flXuy dks lfoZl ekuhVj ds ch-,u-lh (BNC) ,UVsuk buiqV ;k 
buiqV@vkmViqV fLofpax cksMZ ds ,u&VkbZi dusDVj dks fn;k tkrk gSA 
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      ,u- VkbZi dusDVj dk mi;ksx fjlhoj dh tkWp djus ds fy;s Hkh fd;k tkrk gSA ;g fjlhoj vkmViqV 
,oa buiqV@vkmViqV fLofpax ifjiFk ds e/; 20 Mh-ch- ikoj vVsuq,Vj dk dk;Z djrk gSA 
vkj-,Q- flXuy dh vko`fRr 100 fdyksgVZt ls 1-05 xhxk gVZt ds e/; gks ldrh gsA 
midj.k ds lk¶Vosvj ds }kjk VªkalehVj ikoj dks 10 Mh-ch- rd vVsuq,V dj ldrs gSA 
 
vksojyksM fMVsD'ku (Over load Detection) %& 
       lfoZl ekuhVj esa vksojyksM gksus ij midj.k dks gksus okyh {kfr ls lqj{kk ds fy;s vksojyksM fMVsD'ku 
dk mi;ksx fd;k x;k gSA ftlds vUrxZr ;fn ch-,u-lh dusDVj ij 1 okWV ls T;knk ikWoj gksus ij ;k 
dusDVj ij fu/kkZfjr rkieku ls vf/kd rkieku gksus ls vksojyksM fMVsD'ku ifjiFk lfdz; gks tkrk gSA vkSj 
midj.k dks vksojyksM ls lqj{kk iznku djrk gSA fu/kkZfjr ikoj ;k rkieku ij vksojyksM fMVsDV ykbu lfdz; 
gks tkrh gSA vkSj ekbdzksizkslslj ls vksojyksM okjfuax eslst Ldzhu ij vkus yxrk gSA 
LohpM vVsuq,Vj (Switched attenuator) %& 
       lfoZl ekuhVj esa buiqV vkSj izFke vko`fr feDlj cksMZ ds chp 40&20&0 Mh-ch- vVsuq,Vj ls 
vko';drkuqlkj vVsuq,Vj dks midj.k lk¶Vos;j ds }kjk fLop fd;k tkdj mi;ksx esa yk;k tkrk gSA 
 
 

vkbZ-,Q-ifjiFk &  
 
izFke vko`fr feDlj (First Frequency Charger/Mixer)- 
                 LohpM vVsuq,Vj ls vkj-,Q- flXuy izFke vko`fr feDlj cksMZ esa tkrk gSA tks vksojyksM izfrcU/k 
ifjiFk ls xqtjrk gSA ;g ifjiFk fdlh Hkh buiqV flXuy dks yxHkx 0-7 oksYV  rd lhfer djrk gSA blds 
ckn vkj-,Q- flXuy lh/ks ;k 20 Mh-ch ,EiyhQk;j ls xqtjdj izFke feDlj esa izos'k djrk gSA 
 
izFke LFkkfud vkWlhysVj (First Local Oscillator) %& 
         ;g ,d daUVzksYM vkWf’kysVj gS ftldh vko`fr 1-36 xhxk gVtZ ls 2-36 xhxk gVtZ ds chp gksrh gSA 
ekWuhVj ds daVzksy flLVe  }kjk okLrfod vko`fr fu/kkZfjr dh tkrh gSA 
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,d fuf'pr vko`fr ¼Vh-,Dl-vko`rh½ ds vkj-,Q flXuy dks buiqV ifjiFk ls ysdj fefDlax dh tkrh gSA 
feDlj ds vkmViqV flXuy dh vko`fr 1-3593 xhxk gVtZ ds cjkcj gksrh gSA 
ekWuhVj ds fjlhoj ds fy;s vko';d vkòfr fu/kkZj.k ds fy;s ekWuhVj ds lk¶Vos;j ds ÞvkVks V;wuß }kjk 
vkWlhysVj dks vko`fr ifjorZu'khy cuk;k x;k gSA 
tc fMekMwysVj ij flXuy dks [kkstk tkrk gS rc Lohi nj /kheh ;k  cUn gks tkrh gSA feDfalx izfdz;k ds 
nkSjku mRiUu vij vkòfr dks fQYVj ds }kjk gVk;k tkrk gSA 
 
f}rh; vko`fRr feDlj (Second Frequency Changer /Mixer) %& 
     izFke feDlj ds vkmViqV flXuy dh vko`fr dks vkSj de] f}rh; vko`fr feDlj ls fd;k x;k gSA VsLV 
lSV ds f}rh; vko`fr feDlj dh vko`fr 79-3 esxk gVtZ fu/kkZfjr gSA ;g vkòfr f}rh; o r`rh; vko`fr feDlj 
cksMZ ij jgrh gSA izFke feDlj dk flXuy igys 1-3593 xhxk gVtZ ds cSUM ikl fQYVj ls xqtjdj f}rh; 
feDlj ds buiqV esa fn;k tkrk gSA 
f}rh; LFkkfud vkWlhysVj (Second Local Oscillator) %& 
       f}rh; o r̀rh; feDlj ds fy;s mi;ksx Qst ykWd ywi midj.k ds vkWf’kysVj dh vko`fr 1-280 xhxk 
gVZt fu/kkZfjr dh xbZ gSA 
 

czkM cSUM ikoj ehVj ( Broad Band Power Meter) 
 
              vkj-,Q- flXuy dks lh/ks czkaM cSaM ikoj ehVj esa nsrs gSA vkj-,Q-flXuy dks Mk;ksM fMVsDVj 
ls vkxs c<krs gS tks 25 fdyks gVtZ ds leku flXuy ds lkFk bUVhxzsV fd;k tkrk gSA bUVhxzs'ku izfdz;k ds 
nkSjku vkijs'kuy ,EIyhQk;j ls cus bUofVZax vkSj ukWu bUofVZax buiqV ds }kjk fd;k tkrk gSA tc nks leku 
eku ds buiqV izkIr gksrs gS rc fLFkj fLFkrh dk ifj.kke izkIr gksxkA 
         ,-th-lh-,EIyhQk;j ds fu;a=.k ds fy;s bUVhxzsVj dk vkmViqV flXuy mi;ksx djrs gSA tks ,-th-lh-
,EiyhQk;j ds 25 fdyks gVtZ ds lkFk dk;Z djrk gSA ,-th-lh- ,EiyhQk;j ds }kjk izkIr ywi ,EiyhQk;j ds 
eku rFkk fMVsDVj ds vkmViqV vkj-,Q-flXuy ess eku dks leku Lrj ij fLFkj cuk;s j[krk gSA ;g oksYVst 
rFkk ,-,Q- ,ukykbZtj cksMZ ds oksYVst jsaftx ifjiFk rFkk ekbdzksizkslslj cksMZ ds ,-,Q- oksYVehVj ifjiFk ls 
izkIr fd;k tkrk gSA 
           f}rh; feDlj esa flXuy dh feDflax izfdz;k ds nkSjku mRiUu vuko';d ifj.kkeksa dks gVkus ds 
fy, flXuy dks 79-3 esxk gVtZ ds cSUM ikl fQYVj ls vkxs c<krs gSA tks vkxs 20 Mh-ch- ,EiyhQk;j esa Hkstk 
tkrk gSA 
        blh nkSjku 79-3 esxk gVtZ vko`fr ds vkbZ-,Q flXuy dks rksMdj nks Lora= feDljksa dks fn;k tkrk 
gSA nwljs iFk ds }kjk flXuy dks 90 esxk gVtZ LohIV LFkkfud vkf’kysVj cksMZ esa Hkstk tkrk gsA tc LisDVªe 
,ukykbZtj esa yqd  vkSj fylu dk;Z fdz;k'khy gksrk gS ml nkSjku ;g LohIV vkWf’kysVj ds :Ik esa dke djrk 
gSA ;g 90 esxk gVtZ dk flXuy miyC/k djkrk gS ftls r`rh; feDlj dks fn;k tkrk gSA 
izFke iFk ds }kjk flXuy dks 5 esxk gVtZ cS.M foFk ds fQYVj ls xqtjdj eq[; 90 esxk gVtZ r`rh; feDlj 
esa Hkstk tkrk gSA 
 
r̀rh; vko`fr feDlj (Third Frequency Changer/Mixer) 
               r`rh; feDlj esa flXuy dks vafre vkbZ-,Q- 10-7 esxk gVZt dk cuk;k tkrk gSA r`rh; feDlj dks 
oksYVst dUVªksYM LFkkfud vkWflysVj ds }kjk 90 esxk gVtZ dk flXuy iznku fd;k tkrk gSA 
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cS.MfoFk fQYVj (Bandwidth Filters) 
       Vh-,Dl tkWp iFk esa r̀rh; feDlj ls izkIr 10-7 esxk gVtZ ds flXuy dks f}rh; o r`rh; cksMZ ds 10-7 
esxk gVtZ vkbZ-,Q- rFkk ykWx ,EiyhQk;j cksMZ ls vkxs c<rk gSA 
      Vh-,Dl tkWp fof/k esa ;g cksMZ cSMfoFk fQYVfjax iznku dj 3 esxk gVZt] 300 fdyks gVZt] 30 fdyks 
gVZt]3 fdyks gVZt]vkSj 300 gVZt]dh vkòfr ds flXuy fdzLVy fQYVj ls izkIr gksrs gSA tks ekbdzksizklslj ls 
fu;af=r gksrs gSA ,d fcuk fQYVj fd;k gqvk lh/kk iFk Hkh iznk; djrk gSA fQYVj ds ckn flXuy vkWfM;ks 
izkslslj cksMZ ds fMekMwysVj ifjiFk ls vkxs c<rk gSA 
 

fMekMwysVj (Demodulator) 

 
,-,e- fMekMwysVj (A.M.Demodulator) %& 
       vkbZ-,Q-vkSj ykWx ,EiyhQk;j ls izkIr vkbZ-,Q- flXuy dks Qst fLifyVj ifjiFk esa fn;k tkrk gS tks 
,-,e- ekMqysVj ds fy;s ,UVhQsu vkmViqV nsrk gSA Qst fLifyVj ds /kukRed _.kRed vkmViqV csysUl 
fMekMwysVj ds buiqV esa nsrs gSA 
Qst fLifyVj fyfeVj iFk ds }kjk 10-7 esxk gVtZ ds ekMqysVsM flXuy ls izkIr csysUl vu ekMqysVsM flXuyl~ 
Hkh fMekMqysVj esa fn;s tkrs gSA 
fMekMqysVj nksuksa buiqVksa ds vUrj dk csysUl vkmViqV iznku djrk gSA ;g vkmViqV flXuy bl vkmViqV 
flXuy dk ,-,Q- dEiksusV]ekMwys'ku flXuy vkSj vkbZ-,Q- flXuy ds eku ds Mh-lh dEiksusaV ds cjkcj gksrk 
gSA ekMqys'ku ,-,Q Lohfapax ifjiFk dks fn;k tkrk gSA tc fd Mh-lh- dEiksusaV dks vkVksesfVd xsu dUVªksy ds 
fy;s mi;ksx fd;k x;k gSA 
 ,Q-,e- tkudkjh ds 700 fdyks gVtZ flXuy dks nksuks cjkcj cVs Mqvy eksuksLVscy fQYi&fQyki esa fn;k 
tkrk gSA eksuksLVscy dk vkmViqV ,UVh Qst esa gksxkA nksuks vkmViqV dk tksM dk ifj.kkeh flXuy iw.kZr% 
ekMqys'ku gksxkA 
 
,Q-,e-fMekMwysVj ( F.M.Demodulator) 
   700 fdyks gVZt ij dk;Zjr iYlfoMFk fMlfdzehusVj ds }kjk ,Q-,e- fMekMwys'ku dk dk;Z lEiknu gksrk 
gSA 
,Q-,e- fMekMqysVj ds fy;s flXuy ,-,e- fMekMwysVj dh 10-0 esxk gVZt fjQjsUl vko`fr vkSj 10-7 MHZ dh 
fyfeVsM flXuy dh fefDlax ls izkIr gksrk gSA tks yks ikl fQYVj ls fQYVj gksdj izkIr gksrk gSA 
 
MhbeQsfll fQYVj ( De-emphasis Filter ) %& 
       fMlfdzehusVj dk vkmViqV fMekMqys'ku flysD'ku fLop esa Hksts tkus ls igys 163 fdyks gVtZ ds yks 
ikl fQYVj 75 ekbdzks lsd.M ds Mh&bEQsfll ls  gksdj vkxs c<rk gSA 
vkj-,Q-dkmUVj (R.F.Counter) %&  
      Qst fLifYVj@fyfeVj ds vkmViqV ls 10-7 esxk gVtZ dh vko`fr ds flXuy ysdj vkbZ-,Q-dkmUVj 
ifjiFk dks Hkstk tkrk gSA ;g dkmUVj vkbZ-,Q-flXuy dh ehu vko~fr dks ekirk gSA vkSj ifj.kke dks ekWuhVj 
dh eseksjh esa ntZ djkrk gSA ekWuhVj ds lk¶Vos;j ls VªkalehVj ds vkmViqV dh ehu vko~fr dks LFkkfir fd;k 
tkrk gSA  
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fMLVkj'ku@lkbZukM fQYVj (Distortion/Sinad Filter ) %&  
         ekWfuVj ds vkfM;ks izkslslj czksMZ ij yxs ,d fdyks gVtZ ds ,fDVo tkWp fQYVj dk mi;ksx djds 
fMLVkj'ku izfr'kr vkSj lkbZukM dks ekik tkrk gSA ;g fQYVj]fcuk fQYVj ifjiFk ds rqyukRed uki ds 
fy;s fLop dk dk;Z djrk gSA 

vkWlhyksLdksi dk dk;Z laiknu (Oscilloscope Function ) %& 
    Vh ,Dl tkWp fof/k ds vUnj fMekMwysfVM flXuy dks fn[kkus ds fy;s vkWlhyksLdksi dk mi;ksx fd;k tkrk 
gSA vkWlhyksLdksi ds fy;s ifjiFk dh LVst ls flXuy izkIr fd;k tkrk gSA igys ,-,Q- fQYVj ds vkmViqV ls 
rFkk ekbdzksizkslslj cksMZ ij yxs ysoy dUofVZax ,EiyhQk;j ds vkmViqV ls fy;k tkrk gSA tks ,ukykWx 
fMftVy esa fn;k tkrk gSA fMftVy flXuy izkslslj esa flXuy fn;k tkrk gS tks fd vkWlhyksLdksi fMLIys esa 
Hkstrk gSA 

vkj-,Dl-tkWp fo/kh ( Rx Test Mode ) 
             lapkj lfoZl ekWfuVj dks eksckbZy lapkj lalk/kuksa] midj.kksa dh performance dh tkWp ds 

 fy;s cuk;k x;k gSA fjlhoj dh tkWp ds vUrxZr ekWuhVj dk fuEu mi;ksx gSA 
 Routine quality assurance testing 
 Workshop or field fault diagnostic etc. 

 
fjlhoj dh tkWp esa lapkj lalk/kuksa] midj.kksa dh fuEu xq.kksa dh tkWp dh tkrh gS& 

 Sensitivity 
 AF Bandwidth 
 AF Distortion  
 Selectivity 
 Blocking or desensitization 
 Spurious reponse 
 AGC response      

 
The Receiving Test Procedure uses  
 
 RF & AF Generator:- bldk mi;ksx fu/kkZfjr iSjkehVjlZ dk Vªkalfelu izkIr djus ds fy;s gksrk 

gSA 
          AF Voltmeter:-;g fjlhoj ls izkIr MhekWMwysVsM flXuy dk ysoy ekius ds fy;s gksrk gSA 

 Distortion Meter :- bldk mi;ksx signal dk noise ratio, SINAD levels and distortion 
percentage figure  Kkr djus ds fy;s gksrk gSA 

 Oscilloscope :- bldk mi;ksx Mh&ekWM~;qysVsM flXuy dks ekius o vU; wave form dks ns[kus ds 
fy;s gksrk gSA 

 AF Counter :- ;g VªkalfeV fd;s x;s flXuy ds Demodulated AF Signal dh fQzDosalh ekius 
ds fy;s mi;ksx fd;k tkrk gSA 

 Distortion meter:- bldk mi;ksx VªkalfefVM flXuy ds flXuy Vw ukWbl ysoy] ,oa ekWM~;qys’ku 
Distortion dk izfr’kr Kkr djus ds fy;s fd;k tkrk gSA 

 Oscilloscope :- bldk mi;ksx MhekWMwysVsM flXuy dks ns[kus ,oa ekWMwys’ku ysoy ekius ds fy;s 
fd;k tkrk gSA 

 AF Amplifier & Loud Speaker :- bldk mi;ksx MhekWMwysVsM flXuy dks ekWuhVj djus ds fy;s 
fd;k tkrk gSA 

 AF Counter :- ;g VªkalehV fd;s x;s flXuy ds Demodulated AF Signal dh fQzDosalh ekius 
ds fy;s mi;ksx fd;k tkrk gSA 

 Distortion meter:- bldk mi;ksx VªkalfeVsM flXuy ds flXuy Vw ukWbl ysoy] ,oa ekWM~qys’ku 
Distortion dk izfr’kr Kkr djus  ds fy;s fd;k tkrk gSA 
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 AF Amplifier & Loud Speaker :- bldk mi;ksx Mh&ekWMwysVsM flXuy dks ekWuhVj djus ds fy;s 
fd;k tkrk gSA 
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       vkj-,Q-flXuy tujsVj ifjiFk ls vkj-,Dl-tkWp fof/k esa flXuy iz;ksx fd;k tkrk gS tks fjlhoj 
ds vUnj bZuiqV flXuy ds :i esa mi;ksx djrs gSA fjlhoj ds vUnj ,-,Q-flXuy dks fMekMqys'ku ds }kjk 
mRiUu djds lfoZl ekWuhVj ds vUnj tkWp ds ifj.kke nsus ds fy;s fo"kys'k.k fd;k tkrk gSA 
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LisDVªe ,ukyk;tj fof/k   spectrum analyzer mode 
       lfoZl ekWuhVj dh buiqV vko`fr dks vko`fr lhek p;u frequency range selector ds }kjk fMLIys 
ij izFke LFkkfud vklhysaVj first local oscillator dh Lohfiax ls yk;k tkrk gSA dksbZ flXuy tks fLoi jast ds 
vUrxZr iMrk gS og lfoZl ekWuhVj ds vkbZ-,Q- ifjiFk ls fudyrk gSA  

r`rh; feDlj dk vkmViqV flXuy ,EIyhQkbM vkSj fQYVj gksdj ykWxfjFkfed ,EiyhQk;j logrithmic 
amplifier esa tkrk gSA 10-7 esxk gVZt flXuy dk irk yxkus ds fy;s Mh-lh- flXuy mRiUu djrs gS bl 
flXuy dk eku vkj-,Q- flXuy buiqV ds relative gksrk gS Mh-lh- oksYVst dks ,ukWykx ls fMftVy 
duoVZj ds }kjk fMftV esa cnyuk gSA fMftVy eku dks RAM eseksjh esa Hk.Mkfjr fd;k tkrk gS yxHkx 
izfr 11 lsd.M esa fMLIys rkRdkfyd miyC/k u;s MkVk ds vuqlkj v|ru gksrk jgrk gSA 
  

,-,Q- VsLV eksM AF TEST MODE 
           tx test mode esa of.kZr izfdz;k vuqlkj gh audio generators signal sources miyC/k djrk 
gS rFkk ,-,Q- tkWp djus ds fy;s ifjiFk dk :Ik vkdkj tx test mode es of.kZr vuqlkj gksxkA  
bl tkWp izfdz;k varZxr vkj- ,Q- tujsVj vkSj vkbZ-,Q- LFkkfud vklhysVj disable jgrs gS lkFk gh lkFk 
power meeting vkSj modulating meeting  dk;Z Hkh  disable  jgrs gSA    

 
flLVe eksM System mode 

        lfoZl ekfuVj ds flLVe tkp fof/k system mode esa lapkj esa mi;ksx fd;s tkus okysa mu 
lalk/ku midj.kksa dksa tkp djrs gS tks fd celluler mobile telephone system vkSj tranking radio 
telephoney system ds dk;Z laiknu ds fy;s cuk;s x;s gksaA lfoZl ekafuVj ds fofHkUu izksxzkeksa ds mi;ksx 
dh automatic testing  dk;Z laikfnr gksrk gSA  
        ;g tkWap fd;s tkus okys midj.k ds lHkh  function tSls fd signaling intermediate choice 
of functions vU; mi;ksx djus okys dh vko';drkuqlkj tkWp djrk gSA 



 384 
 

bu fofHkUu izdkj dh tkWp izfdz;kvksa dks iw.kZ djus ds fy;s MkWVk izkslsflax dk dk;Z V 68000 ekbdzksizkslslj 
vkSj rhu fMftVy flXuy izkslslj digital  signal processer ds }kjk fd;k tkrk gSA        
 bl cksMZ esa 1 esxk ckbV dh EPROM gksrh gS ftlesa cellular system dk lkW¶Vos;j vkSj vU; vko';d 
lk¶Vos;j gksrs gSA  
LFkkfir rhuksa dsps esa ls ,d dk mi;ksx flLVe ds fy;sa vko';d flXuy mRiUu djuk gSa rFkk vU; nks 
dsps dk mi;ksx tkWp fd;s tkus okys midj.k ls flXuy izkIr  djus ds fy;s fd;k tkrk gSA 
rhuks dsps vkSj 68000 ekbdzksizkslslj ds e/; lapkj communications LFkkfir djus ds fy;s  gate array   
dk mi;ksx djrs gSA 
lfoZl ekWfuVj ls eksckbZy esa flXuy izzkIr djus ds fy;s fMftVy ifjiFkksa vkSj ,ukWykx ifjiFkksa esa 
interfacing dk dk;Z dual 18 bit digital to analog convert djrk gS rFkk eksckby ls flXuy izkIr 
djus ds fy;s 12 bit analog to digital converter dk mi;ksx gksrk gSA                 
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