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11-- iizzLLrrkkoouukk 

 lapkj O;oLFkk ds fur u;s ,oa vk/kqfudre lalk/ku miyC/k gksus ds ckot+wn Hkh iwjs 

fo”o esa jsfM;ks VsyhQksuh lapkj ij vkt Hkh Hkjkslk dk;e gSA ;g lapkj iz.kkyh iqfyl ,oa 

lsuk ds lkFk&lkFk izkbosV rkSj ij Hkh iz;ksx dh tk jgh gSA cgqr lh txgksa ij jsfM;ks 

VsyhQksuh lapkj dks LVsVl flEcy ds rkSj ij Hkh viuk;k tkrk gSA  

 mRrj izns”k esa jsfM;ks VsyhQksuh lapkj i)fr n”kdksa ls iqfyl lapkj O;oLFkk dk 

l”kDr ,oa HkjkslseUn ek/;e gSA bl ek/;e ls iqfyl dkuwu O;oLFkk dh fLFkfr ij izHkkoh 

fu;a=.k j[kus esa l{ke gSA tuin dh dkuwu O;oLFkk ds lkFk&lkFk fo”ks’k voljksa tSls esyk] 

ohvkbZih M~;wVh] pquko ,oa lkEiznkf;d naxs vkfn voljksa ij Hkh leqfpr fu;a=.k djus eas 

jsfM;ks VsyhQksuh lapkj dk dksbZ fodYi ugha gSA 

 jsfM;ks VsyhQksuh lapkj i)fr ds ek/;e ls tuin ds leLr Fkkuksa] pkSfd;ksa o vU; 

mPpkf/kdkfj;ksa ds lsV ij lkewfgd :i ls iyd >idrs gh vkns”k@funsZ”k izlkfjr fd;s tk 

ldrs gSa] ,slh Rofjr O;oLFkk vU; fdlh ek/;e ls laHko ugha gSA jsfM;ks VsyhQksuh iqfyl dk 

^^dekaM ,.M dUVªksy** gSA 

 jsfM;ks VsyhQksuh lapkj gsrq orZeku esa mÙkj çns'k iqfyl jsfM;ks] 'kq#vkrh le; ls 

,uky‚x LVsfVd@eksckby rFkk gSaM gsYM lsV dk ç;ksx dj jgh gSA le; ds lkFk&lkFk 

vk/kqfud rduhd ds fodflr gksus ds dkj.k vktdy ,uky‚x LVsfVd@eksckby rFkk gSaM 

gsYM lsV ds LFkku ij fMt+hVy jsfM;ks VsyhQksuh lsV dk mi;ksx fd;k tkus yxk gSA 

,uky‚x lsV ds LFkku ij fMt+hVy lsV dk mi;ksx fd, tkus ds dbZ ykHk gSaA blds 

vfrfjä le; ds vuqlkj rduhdh esa gq, cnyko ,oa fMt+hVy midj.kks dh loZO;kidrk ds 

n`f’Vxr fMt+hVy lsV dk mi;ksx fd;k tkuk furkar vko';d Hkh gSA fMt+hVy lsV dh 

rduhd ,uky‚x lsV dh rduhd ls fcYdqy fHkUu gS rFkk bldk lapkyu Hkh ,uky‚x lsV 

ls vyx gSA fMt+hVy lsV dh rduhd ubZ gksus ds dkj.k blds lapkyu rFkk lekd`fr 

¼Configuration½ ds fy, çksxzkfeax dh tkudkjh gksuk furkar vko';d gS rkfd mi;ksxdrkZ 

fMt+hVy lsV ds uohure QhplZ dk iw.kZ:is.k bLrseky djrs gq, vf?kdre lqfo/kk çkIr dj 

ldsA fMt+hVy lsV ds eq[; ykHk fuEu gS& 

 Expandability 

 Reliability 

 Self sufficiency 

 Barest minimum connecting time 

 Interportability 

 Non stop working 

 Features can be included as per need of user 

  fMt+hVy jsfM;ks lsV dh rduhd] lapkyu rFkk lekd`fr ¼Configuration½ ds fy, 

çksxzkfeax dh tkudkjh gsrq ljy Hkk"kk esa ,d eSuqvy dh furkar vko';drk gS rkfd 

mi;ksxdrkZ ljy rkiwoZd fMt+hVy jsfM;ks lsV ls lEcfU/kr rduhdh Kku] lapkyu o 

vko';d çksxzkfeax dj ldsA 
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  iz”uxr fMt+hVy eksckby jsfM;ks eSuqvy bl izdkj rS;kj fd;k x;k gS fd dksbZ Hkh 

bls ljyrk ls le> ldrk gSA eSuqvy ds ek/;e ls Kkuo)Zu ,oa vH;kl djds dq”ky cu 

ldrk gSA eSuqvy dks lqO;ofLFkr jhfr ls izLrqr djus ds dze esa fuEu fo"k;ksa dk lekos”k 

fd;k x;k gS& 

• izLrkouk 

• ,ukykWx ,oa fMt+hVy flXuy 

• ekWM~;wys'ku i)fr;kWa 

• fMt+hVy iz.kkyh viukus dh vko';drk 

• ,Dlsl rduhfd;kWa 

• fMt+hVy jsfM;ks dh ewyHkwr dk;Zi)fr 

• fMt+hVy eksckby jsfM;ks ds ykHk 

• ljy izotZu 

• fcYV bu VsDLV eSlsftax 

• vUrZjk"Vªh; lqj{kk ekud 

• fMt+hVy dkWy QhplZ 

• fMt+hVy eksckby jsfM;ks ds QhplZ 

• fMt+hVy gSaM gsYM lsV dk lapkyu 

• fMt+hVy LVsfVd@eksckby lsV dk lapkyu 

• fMt+hVy lsVksa dh uEcj iz.kkyh 

• izksxzkfeax 

• iz'uksRrjh 

  vk”kk gh ugh vfirq iw.kZ fo'okl gS fd fMt+hVy eksckby jsfM;ks eSuqvy iqfyl 

ok;jysl ds dkfeZdksa ds fy;s vR;Ur mi;ksxh gksus ds lkFk&lkFk tuinh; iqfyl dkfeZdksa ds 

fy;s Hkh ekxZn”kZd gksxkA  
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22-- ,,uukkyy‚‚xx  ,,ooaa  ffMMtt++hhVVyy  ffllXXuuyy   

 ,uky‚x flLVe xzkfQdy ifj.kke çLrqr djrs gSa blesa vuar la[;k ds Lrj pquus 

i<+rs gSA bysDVª‚fud daiksusaV ds iSjkehVj rkieku vkSj daiksusaV~ ls daiksusaV dh fofHkUu cukoV 

vkSj esd ds dkj.k ifjofrZr gksrs gSaA bl çdkj bysDVª‚fud daiksusaV fofHkUu gkykr o fLFkfr 

esa ges'kk v‚ijs'ku ds fo'oluh; ifj.kke çLrqr ugha dj ikrs gSaA mnkgj.kLo:i ;fn ge 

Vªkaft+LVj ds yksM ykbu ¼LOAD LINE½ ij lHkh fcUnqvksa ij /;ku nsa] rks ifj.kke ;k vkmViqV] 

rkieku bR;kfn ifjfLFkfr;ksa o ?kVdksa ij fuHkZj gksxkA ;g deh Vªkaft+LVj dh yksM ykbu ij 

nks Li"V Iokb.V dk laKku ysdj nwj dh tk ldrh gSA Vªkaft+LVj o bysDVª‚fud midj.k 

bl fLFkfr esa vR;ar fo'oluh; ifj.kke çLrqr djus esa l{ke gksrs gSa] ;fn og nks LVsV ds 

fy, fMt+kbu fd;s tk,aWA QyLo#i bysDVª‚fud midj.k o fMokblsl ds =qfV jfgr lapkyu 

o vkmViqV@ifj.kke çLrqr fd, tkus gsrq fMt+hVy bysDVª‚fud dh tkx`fr mRiUu gqbZA 

,,uukkyy‚‚xx%%  ge lHkh ,uky‚x fo'o esa fuokl djrs gSaA fdlh Hkh oLrq dks isUV djus ds fy, 

buQkbukbV ;k vuar la[;k ds dyj dk bLrseky fd;k tkrk gSA vuar la[;k dh Vksu lquh 

tk ldrh gS rFkk vuar la[;k dh xa/k law?kh tk ldrh gSA    

 ,uky‚x flXuy esa eq[; :i ls vuar laHkkouk,aW ;k flXuy ds Lrj gSaA 'kq) v‚fM;ks 

flXuYl ,uky‚x gksrs gSa rFkk ekbØksQksu ls çkIr gksus okys flXuy iw.kZ:is.k ,uky‚x 

ÝhDosalh vkSj gkjeksfud ls fufeZr gksrs gaSA blh çdkj Lihdj ls çkIr gksus okyh /ofu 

iw.kZ:is.k ,uky‚x gksrh gSA 

  ,uky‚x flXuy dk xzkQ fuEu çdkj çnf'kZr gksrk gS& 
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ffMMtt++hhVVyy%%  fMt+hVy bysDVª‚fuDl esa dsoy TWO FINITE yscy dh oSY;w gksrh gSA fMt+hVy 

flXuy] ,uky‚x oso Q‚eZ dk vyx fp=.k ¼Discrete representation½ gSA eq[; :i ls 

,ukykWx osc SMOOTH] fujUrj ¼Continuous½ gksrh gSa rFkk fMt+hVy oso STEPPING] vyx 

¼Discrete½ o LDok;j gksrh gSA fMt+hVy oso Q‚eZ dk xzkQ bl çdkj gS& 
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,,uukkyy‚‚xx  vvkkSSjj  ffMMtt++hhVVyy  ffllXXuuyy  eess aa  vvaarrjj%%  ,uky‚x vkSj fMt+hVy flXuy lwpuk lEizsf"kr 

djus ds fy, mi;ksx fd, tkrs gSaA bu nksuksa rduhdksa esa lwpuk] tSls v‚fM;ks ;k ohfM;ks] 

dks bysfDVªd flXuy esa ifjofrZr fd;k tkrk gSA ,uky‚x vkSj fMt+hVy rduhd esa dsoy 

bruk varj gksrk gS fd ,uky‚x VsDuksy‚th esa lwpuk dh bysfDVªd PULSES dk AMPLITUDE 
de ifjofrZr gksrk jgrk gS] tcfd fMt+hVy VsDuky‚th esa baQ‚esZ'ku dk Vªkalys'ku ck;ujh 

Q‚esZV ¼Zero or One½] ¼ftlesa çR;sd fcV nks Li"V AMPLITUDE dks iznf'kZr djrk gS½] esa 

gksrk gSA 

rrqqyyuukkRReedd  vv//;;;;uu%%    

,,uukkyy‚‚xx  ffMMtt++hhVVyy  

,uky‚x flXuy fujUrj ladsr ¼Continuous 

signal½ gS] tks eki ¼Measurement½ dks 

iznf'kZr ¼Represent½  djrs gSA 

fMt+hVy flXuy vyx ladsr ¼Discrete 

signal½  flXuy gS tks fMt+hVy ekWMwys”ku 

ds }kjk mRiUu fd, tkrs gSaA 

,uky‚x flXuy lkbu oso ls çnf'kZr fd, 

tkrs gSA 

fMt+hVy flXuy LDok;j oso ls çnf'kZr 

fd, tkrs gSA 

lwpuk çnf'kZr djus ds fy, fujUrj foLrkj 

¼Continuous range½ dh eki ¼Value½ 

mi;ksx dh tkrh gSA 

lwpuk çnf'kZr djus ds fy, vyx eki 

¼Discrete value½  mi;ksx dh tkrh gSA 

ekuoh; vkokt rFkk ,uky‚x bysDVª‚fud 

fMokbl] ,uky‚x ds mnkgj.k gSaA 

  

dEI;wVj] lh0Mh0] Mh0oh0Mh0 vkSj vU; 

fMt+hVy bysDVª‚fud fMokbl] fMt+hVy 

ds mnkgj.k gSaA 
 

Digital systems can also be designed to: 
•  Make more efficient use of available, licensed RF spectrum 
•  Combine voice and data access in the same device, delivering more 

information while empowering field workers with systems that are 
more portable, flexible, and much easier to use than two different 
and incompatible systems 

•  Enable integration and interoperability with backend data systems 
and external systems 

•  Combine analog and digital voice in the same device, easing the 
migration to digital while preserving investments in analog 
technology 

• Provide strong, practical, easy-to-use privacy solutions without the 
significant loss in voice quality that analog scrambling can cause 

•  Enable flexible and reliable call control and signaling capabilities 
•  Flexibly adapt to changing business needs and new applications 

through a modular architecture 
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33-- eekkWWMM~~;;wwyyss''kkuu  ii))ffrr;;kkWW aa 

 

�  ekWM~;wys'ku dh D;k vko';drk gS\   Why need modulation? 

� ,.Vhuk dk vkdkj NksVk gks tkrk gSA   Small antenna size. 

 ,.Vhuk dk vkdkj vko`fRr ds O;qrdzekuqikrh gksrk gSA   

 Antenna size is inversely proportional to frequency  

 e.g. 3 kHz  � 50 km antenna 

 3 GHz  � 5 cm antenna 

�  vokaNuh; ldsr ,oa O;o?kku dks lhfer djrk gSA  

 Limits noise and interference, 

 e.g. FM (Frequency Modulation) 

�  Multiplexing techniques, 

 e.g. FDM, TDM, CDMA 

 ekWM~;wys'ku dh ewyHkwr rduhfd;kWa fuEukuqlkj gSa& 

• Amplitude Modulation (AM) 

• Frequency Modulation (FM) 

• Frequency Shift Keying (FSK) 

• Phase Shift Keying (PSK) 

• Quadrature Phase Shift Keying (QPSK) 

• Quadrature Amplitude Modulation (QAM) 

 Analog and Digital Signals 

�  Analog Signal (Continuous signal) 

� Digital Signal (Discrete signal)            
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Hearing, Speech, and Voice-band Channels 

 

Amplitude Modulation (AM) 

                      

Amplitude of carrier signal is varied as the message signal to be transmitted. 

Frequency of carrier signal is kept constant. 

Frequency Modulation (FM) 

                 

FM integrates message signal with carrier signal by varying the instantaneous 

frequency.  Amplitude of carrier signal is kept constant. 
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Frequency Shift Keying (FSK) 

 1/0 represented by two different frequencies slightly offset from carrier 

frequency 

 

Phase Shift Keying (PSK) 

•   Use alternative sine wave phase to encode bits 

 

QPSK Signal Constellation 
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All Possible State Transitions in π/4 QPSK 

 

 

Quadrature Amplitude Modulation (QAM) 

Combination of AM and PSK 

Two carriers out of phase by 90 deg are amplitude modulated  
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44-- ffMMtthh++VVyy  iizz..kkkkyyhh  vviiuukkuuss  ddhh  vvkkoo'';;ddrrkk 

FIVE REASONS TO GO FOR DIGITAL ARE - 

 Improved Audio Quality  

 Enhanced Clarity throughout the Coverage Range 

 Greater Efficiency  

 Extended Battery Life  

 Applications that Add Functionality 

1.   Improved Audio Quality: Digital technology reduces external background 

noises during transmission, thereby making the digital technology platform 

ideal for situations such as noisy manufacturing and processing plants, or 

outside in windy conditions. 

2.   Enhanced Clarity throughout the Coverage Range: While an analog radio is 

capable of producing a clear signal within its peak performance range, once 

the signal moves too far from the transmit point, the analog audio will slowly 

fade out until it is unrecognizable. By contrast, a digital signal stays much 

stronger and clearer to the limits of the coverage range. 

3.   Greater Efficiency: Digital radios operate in Dual-Capacity Direct Mode 

(DCDM), which means that radios can share the same channel by alternating 

time slots. These time slots move incredibly fast, and since they alternate, 

more simultaneous talking paths are possible on each channel with no 

degradation. Plus, key information such as unit ID, status buttons, and 

enhanced text messages can be embedded into a single digital radio channel. 

In many cases, migrating from analog to digital allows users to increase talk 

paths without a repeater. 

4.   Extended Battery Life: Since digital radio transmitters are not constantly “on,” 

digital radios generally have a significantly longer battery life than analog 

models. For longer work shifts, or when events run all day, that can mean the 

difference between efficient communications for the full cycle or a number of 

dead batteries that need swapping out and recharging. 

5.   Applications that Add Functionality: Software applications are available to 

optimize digital platforms using integrated Internet Protocol (IP) networks. 
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55-- ,,DDllssll  rrdduuhhffdd;;kkWW aa  
 

  lwpukvksa ds ladsr fofHkUu izdkj dh rduhdksa dk iz;ksx djrs gq, ,d LFkku ls 

nwljs LFkku dks Hksts tkrs gSaA rduhdh dk mn~ns'; vf/kd ls vf/kd mi;ksxdrkZvksa dh lwpuk 

,d LFkku ls nwljs LFkku dks =qfVjfgr jhfr ls Hkstuk gSA fofHkUu rduhfd;ksa esa lwpuk ladsrksa 

dks fHkUu&fHkUu rjhdksa ls izkslsl fd;k tkrk gSA nks ;k nks ls vf/kd mi;ksxdrkZvksa }kjk 

jsfM;ks lsV ds dsfj;j fQzDosUlh dks lqO;ofLFkr rjhds ls ,Dlsl djus dh rduhd dks 

eYVhiy ,Dlsl rduhdh dgk tkrk gSA lkekU;r% fuEu izdkj ds eYVhiy ,Dlsl rduhdh 

iz;ksx esa gSa& 

1- fQzDosUlh fMoht+u eYVhiy ,Dlsl ¼,Q0Mh0,e0,0½  

 Frequency Division Multiple Access (FDMA) 

2- Vkbe fMoht+u eYVhiy ,Dlsl ¼Vh0Mh0,e0,0½  

 Time Division Multiple Access (TDMA) 

3- dksM fMoht+u eYVhiy ,Dlsl ¼lh0Mh0,e0,0½  

 Code Division Multiple Access (CDMA) 
 

ffQQzzDDoossUUllhh  ffMMoohhttuu  eeYYVVhhiiyy  ,,DDllssll  ¼¼,,QQ00MMhh00,,ee00,,00½½%%  fQzDosUlh fMohtu eYVhiy 

,Dlsl ¼,QMh,e,½ esa ,d ;wfud dSfj;j fQzDosUlh fu/kkZfjr dh tkrh gS] ftl ij VªSfQd 

VªkalfeV dh tkrh gSA bldk bLrseky ,uky‚x jsfM;ks lsV es fd;k tkrk gSA 

 

   
• Single channel per carrier 
•  All first generation systems use 

FDMA 
  

ffoo””kk ss’’kkrrkk,,aa%% 

1- ljy vkSj vklkuA 

2- fQzDosUlh fMohtu eYVhiy ,Dlsl rduhd ds midj.k dkQh de tfVy 

¼Complicated½ gksrs gSA  

nnkkss’’kk%%  

1- fQzDosUlh LisDVªe dk vdq”kyrkiqoZd mi;ksxA  

2- ,ukykWx flLVe ds lHkh nks’kksa ls izHkkfor gSA  
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VVkkbbee  ffMMoohhttuu  eeYYVVhhiiyy  ,,DDllssll  ¼¼VVhh00MMhh00,,ee00,,00½½%%  Vh0Mh0,e0,0 vkt dh lcls 

yksdfiz; ,Dlsl rduhd gS] tks izR;sd mi;ksxdrkZ dks ,d fu;fer vUrjky esas VªSfQd cLVZ 

dks bl rjg ls Hkstus dh lqfo/kk iznku djrh gS] fd vusdksa mi;ksxdrkZ jsfM;ks lsV dk 

fu/kkZfjr fQzDosUlh LisDVªe ;k pSuy ,d gh le; es ,d lkFk mi;ksx dj ldasA bldk 

bLrseky fMt+hVy jsfM;ks lsV eas fd;k tkrk gSA 

 

                                                           

 
• Multiple channels per carrier 
•  Most of second generation 

systems use TDMA 
 

 

  

  

  

  

ffoo””kk ss’’kkrrkk,,aa%%  

fQzDosUlh LisDVªe dk 

dq”kyrkiwoZd mi;ksxA 
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Code Division Multiple Access (CDMA) 

 

• Users share bandwidth by using code sequences that are orthogonal to 

each other 

•  Some second generation systems use CDMA 

•  Most of third generation systems use CDMA 

 

 
 

 Types of Channels 

1. Control channel 

2. Forward (Downlink) control channel 

3. Reverse (Uplink) control channel 

4. Traffic channel 

5. Forward traffic (traffic or information) channel 

6. Reverse traffic (traffic or information) channel 

 

 
 

 

FDMA 
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FDMA: Channel Structure 

 

 

 

 

 

TDMA 
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TDMA: Channel Structure            

 

 

TDMA: Frame Structure 
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Code Division Multiple Access (CDMA) 

 

Note: Ci’ x Cj’ = 0, i.e., Ci’ and Cj’ are orthogonal codes,  Ci x Cj = 0, i.e., Ci and Cj are 

orthogonal codes 
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Comparisons of FDMA, TDMA, and CDMA 

 

 

Direct Sequence Spread Spectrum for CDMA 
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Concept of Frequency Hopping Spread Spectrum 

 

An Example of Frequency Hopping Pattern 

 

Walsh Codes (Orthogonal Codes) 
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Near-far Problem 

 

Types of Interference in CDMA 

 

Adjacent Channel Interference in CDMA 
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Power Control in CDMA 

Controlling transmitted power affects the CIR 

  

Pt = Transmitted power 

Pr = Received power in free space 

d = Distance between receiver and transmitter 

f = Frequency of transmission 

c = Speed of light 

α = Attenuation constant (2 to 4) 
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66-- ffMMtt++hhVVyy  jjssffMM;;kkss  ddhh  eewwyyHHkk wwrr  ddkk;;ZZii))ffrr 

 laxBu dh mRikndrk ,oa lkefjd izHkkodkfjrk c<+kus ds fy;s ,d ,sls lapkj ek/;e 

dk gksuk vko';d gS ftlds ek/;e ls dgha Hkh vkSj dHkh Hkh lans'k Hksts tk ldsaA fo'ks"k rkSj 

ij iqfyl cy ds fy;s rks ;g vkSj Hkh vko';d gS tgkW fujUrj lapj.k gksrk jgrk gS rFkk 

v|kof/kd lwpukvksa dh fujUrj vko';drk gksrh gSA lapj.k dh voLFkk esa Li"V ,oa 

HkjkslseUn lapkj gksuk gh pkfg;sA fel dkWy] vLi"V lans'k ;k lekIr cSVjh mRikndrk dks 

de djrh gSa] le; dh cckZnh gksrh gS ,oa visf{kr ifj.kke izkIr ugha gksrsA laxBu dh 

mRikndrk ,oa lkefjd izHkkodkfjrk c<+kus ds fy;s fMt+hVy rduhd dk iz;ksx izHkkodkjh 

ik;k x;k gSA fMt+hVy rduhd ds iz;ksx ls miyC/k LiSDVªe dk n{krkiw.kZ mi;ksx Hkh lEHko 

gS ftls fuEu fp= dh lgk;rk ls le>k tk ldrk gS&  

 
 ,Q0Mh0,e0,0 rduhd ,d pSuy dks nks miHkkxksa esa foHkDr dj nsrh gS ifj.kkeLo#i 

ifj.kkeh ladsr fu/kkZfjr pSuy Lisl esa fu/kkZfjr mRlZtu ekudksa ds vuqlkj dk;Z dj ldrs 

gSaA  

{{kkeerrkk  eess aa  oo``ff))¼¼IInnccrreeaasseedd  CCaappaacciittyy½½%% Vh0Mh0,e0,0 fMt+hVy rduhdh ,d 12-5 fdyks 

gV~Zt+ vko`fRr ds pSuy dks nks dzekxr Vkbe LykWV esa foHkDr djrh gSA bl izdkj nks&LykWV 

Vh0Mh0,e0,0 6-25 fdyks gV~Zt+ vko`fRr ds nks LykWV ,d 12-5 fdyks gV~Zt+ vko`fRr ds pSuy 

esa fcuk fdlh vfrfjDr ykblsUl vko';drkvksa ds miyC/k djkrk gSA vr% ;g 

,Q0Mh0,e0,0 rduhd dh rqyuk esa] ckr djus gsrq] nks xquk pSuy miyC/k djkrk gSA 

mnkgj.k ds rkSj ij bls bl izdkj le>kk tk ldrk gS fd fMt+hVy rduhd ,ukWykx 

QzhDosaUlh cS.M esa nks xquk vf/kd yksxksa dks okrkZ djuk lqyHk cukrk gSA bldk ,d ykHk ;g 

Hkh gS fd pSuy ij tSfeax dh leL;k Hkh de dh tk ldrh gSA nks&LykWV Vh0Mh0,e0,0 12-

5 fdyks gV~Zt+ vko`fRr ds pSuy ij ,d fjihVj ds ek/;e ls nks okrkZ,W ,d lkFk djus dh 

lqfo/kk miyC/k djkrk gSA vr% ;g vk/kkjHkwr <akps dh LFkkiuk ,oa mlds vuqj{k.k bR;kfn dh 

n`f"V ls Hkh ferO;;h gSA 
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ddkk;;ZZ''kkhhyyrrkk  eess aa  vvffHHkkoo``ff))  ¼¼EEnnhhaanncceedd  FFuunnccttiioonnaalliittyy,,  LLoonnggeerr  ttaallkk  ttiimmee½½%% nks&LykWV 

Vh0Mh0,e0,0 rduhd ds ek/;e ls ,d dkWy ,d LykWV esa gh dh tkrh gS blfy, 

VªkalehVj dh vk/kh {kerk dh vko';drk gksrh gSA blfy, cSVjh dh cpr ds ifj.kkeLo#i 

vf/kd le; rd okrkZ lEHko gSA  

 For example, in a typical duty cycle of 5 percent transmit, 5 percent receive, 
and 90 percent idle, the transmit time accounts for roughly 80 percent of the total 
current drain on the radio’s battery. By cutting the effective transmit time in half, 
two-slot TDMA can thus enable an up to 40 percent reduction in current battery 
drain, or an up to 40 percent improvement in talk time. As a result, overall battery 
consumption per call is dramatically reduced, enabling much longer usage time in 
the field between charges.  

 A portable radio utilizing an IMPRES LiIon 2200 mAh battery with a 5/5/90 
duty cycle with battery saver enabled, has an average battery life in analog mode of 
9 hours and in digital mode, 13.5 hours. When FDMA technology is used to split a 
channel into two sub-channels, the resulting signals must still fit within the 
channel’s required emissions mask. 
  

rrFF;;¼¼FFaacctt½½%%  

 

Digital voice retains better quality than analog as signal strength decreases.  

ookkrrkkZZ  eess aa  vvffHHkkoo``ff))¼¼EEnnhhaanncceedd  vvooiiccee  ccoommmmuunniiccaattiioonn½½%%  tSls&tSls VªkalehVj ls nwjh c<+rh 

tkrh gS ladsr 'kfDr de gksrh tkrh gSA ,slh fLFkfr esa ,ukWykWx ladsr fod`r ¼Distort½ gks 

tkrs gSa rFkk vkokt+ lkQ izkIr ugha gksrhA blds foijhr fMt+hVy fjlhoj esa fMt+hVy ,jWj 

djsD'ku rduhd ds iz;ksx ls fod`r@=qfViw.kZ ladsrksa dks Bhd djus dk iz;kl fd;k tkrk 

gSA ;fn =qfV Bhd ugha dh tk ldrh gS rks ladsr dks vLohd`r ¼Reject½ dj fn;k tkrk gSA 

fMt+hVy bjj djsD'ku rduhd ds iz;ksx ls ,d nk;js ¼Across a given coverage area½ esa 

vkokt+] ,ukykWx rduhd dh vis{kk] lkQ izkIr gksrh gSA blls lans'k le>us ;ksX; izkIr   

gksrs gSaA Background noise suppression Qhpj dh enn ls vkokt+ rst ,oa lkQ gksrh gSA 

LFkSfrd ,oa Noise rejection 'kksjxqy okys okrkoj.k esa lquus esa lgk;d gksrk gSA  
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ookkWW;;ll  ,,ooaa  MMssVVkk  ddkk  llffEEeeJJ..kk¼¼IInntteeggrraatteedd  vvooiiccee  aanndd  ddaattaa½½%%  okW;l ,oa MsVk ds ,d gh 

midj.k esa lfEeJ.k ls dk;Zn{krk ,oa mRikndrk esa vfHko`f) gksrh gSA ge viuh vko';drk 

ds vuqlkj MsVk eslsft+ax vFkok th0ih0,l0 iz.kkyh dk iz;ksx dj ldrs gSaA th0ih0,l0 

iz.kkyh O;fDr ;k okgu dks VªSd djus gsrq Hkh iz;ksx dh tk ldrh gSA VSDLV eSlsft+ax lwpuk 

ds Rofjr ,oa vklku vknku&iznku esa vR;ar mi;ksxh ,oa izHkkoh gSA  
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77-- ffMMtt++hhVVyy  eekk sscckkbbyy  jjssffMM;;kkss  ddss  yykkHHkk 

 fMt+hVy eksckby jsfM;ks ,d baVjus'kuy fMt+hVy jsfM;ks LVSaMMZ gS] tks ;wjksfi;u 

VsyhdE;wfuds'ku LVSaMMZ bafLVVîwV ¼ETSI½ }kjk fodflr fd;k x;k gSA ,uky‚x jsfM;ks ds 

LFkku ij fMt+hVy jsfM;ks dk ç;ksx fd, tkus ds fuEufyf[kr Qk;ns gS& 

 csgrj o‚bl DokfyVh 

 csgrj dk;kZRed tSls fLFkfr ;k yksds'ku dh baQ‚esZ'ku 

 csgrj flD;ksfjVh 

 csgrj pSuy n{krk ¼Efficiency½   

 y‚Uxj cSVjh ykbQ 

 fØ;kRed :i ls fofHkUu ,Iyhds'ku ,sM djus dh lqfo/kk 

   DMR LVSaMMZ TDMA Vkbe fMohtu eYVhiy ,Dlsl VsDuksy‚th ds ç;ksx dks Hkh 

fu/kkZfjr djrk gSA TDMA nks y‚ftdy p Suy miyC/k djkrk gS ;kuh ,d ,uky‚x p Suy ij 

nks DMR pSuy ;wt djus dh lqfo/kk çnku djrk gSA 

 

ffMMtt++hhVVyy  eekksscckkbbyy  jjssffMM;;kkss  ddss  eeqq[[;;  rrdduuhhddhh  ddss  yykkHHkk%%  

  ljy ekbxzs'ku Ý‚e ,uky‚x Vw fMt+hVy 

  Xykscy iksft'kfuax flLVe ;kuh thih,l dh lqfo/kk 

  Li"V o‚bl dE;qfuds'ku vkSj y‚Uxj V‚dVkbe 

  IP57 Submergibility ;kuh /kwy vkSj ikuh esa Mwcus dk vlj uk ds cjkcj 

  TDMA VsDuksy‚th ç;ksx gksus ds dkj.k pSuy dSisflVh nks xquh  

  SMS Qhpj 

  ,afØI'ku bLrseky fd, tkus ds dkj.k o‚bl dE;qfuds'ku dh xksiuh;rk 

  v‚I'kuy xzqi d‚y] bafMfotqvy d‚y] lysfDVo d‚fyax] cz‚MdkfLVax d‚y] 

fjeksV e‚fuVfjax rFkk jsfM;ks kill or spun QhplZ 
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88-- lljjyy  iizzoottZZuu  
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99-- ffccYYVV  bbuu  VVssDDLLVV  eeSSllssffttaaxx 

ffccYYVV  bbuu  VVssDDLLVV  eeSSllssffttaaxx¼¼BBuuiilltt--iinn  TTeexxtt  MMeessssaaggiinngg½½  

 fMLØhV dE;qfuds'ku 

 laosnu'khy baQ‚esZ'ku ds vknku çnku  djus dk oSdfYid lk/ku 

 o‚;l VªSfQd dks de djds pSuy dh n{krk dks c<+kuk 

 lapkyu n{krk c<+kuk 

 fMLiSp t‚c fMfLØI'ku] ,Mªsl rFkk dLVej dh lwpuk@fooj.k j[kuk 

 'kksj&'kjkcs esa o‚;l dE;qfuds'ku ds LFkku ij VSDLV eSlst fØ,V djds =qfV;ka 

de djukA 

 QkLV vkSj ¶ysfDlcy igys ls gh rS;kj fd, x, VsDLV eSlstsl Hkstus dh 

lqfo/kk çnku djuk 

 jsfM;ks SMS buc‚Dl] jkbV] Rofjr VSDl eSlst dh lqfo/kk çnku djuk 

 VsDLV eSlstsl jsfM;ks ls bafMfotqvy jsfM;ks rFkk xzqi esa Hkstus dh lqfo/kk çnku 

djukA 
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1100-- vvUUrrjjkk ZZ’’VVªªhh;;  llqqjj{{kkkk  eekkuudd 
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IP57 submersible : Hand held 

 

IP54 submersible : Static/Mobile 
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1111-- ffMMtt++hhVVyy  ddkk WWyy  QQhhppllZZ 
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ffMMtt++hhVVyy  eekksscckkbbyy  jjssffMM;;kkss  ddss  QQhhppllZZ%%  

 Mîwjscy lgk;d dusDVj 

 eYVhdyj LED bafMdsVj 

 o‚Y;we KNOB bth Vw ;wt ,oa LARGE 

 XIRM 8668 esa baVhxzsVsM GPS e‚Mîwy 

 1000 pSuYl 

 ikojQqy ÝaV çkstsDV bu Lihdj 

 LARGE bth Vw ;wt usfoxs'ku cVu 

 ¶ysfDlcy esU;w Mªkbfoax baVjQsl rFkk ;wtj ÝsaMyh vkbd‚Ul 

 pkj çksxzke,cy cVu 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1122--  ffMMtt++hhVVyy  eekk sscckkbbyy  jjssffMM;;kkss  ddss  QQhhppllZZ  
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1133-- ffMMtt++hhVVyy  ggSS aaMM  ggssYYMM  llssVV  ddkk  llaappkkyyuu 

 eksVksjksyk fMt+hVy gSaM gsYM lsV ds lapkyu dk fooj.k fuEu izdkj gS& 

 
 

 vvkkWWuu  vv‚‚QQ&&oo‚‚YY;;wwee  ddaaVVªªkk ssyy  uukkWWcc%%  Dy‚d okbt + tc rd ?kqek,W fd jsfM;ks lsV v‚u u 

gks tk,A jsfM;ks lsV v‚Q djus ds fy, dkmaVj Dy‚d okbt ?kqek,W tc rd jsfM;ks 

v‚Q gksus dh fDyd lqukbZ uk iM+sA o‚Y;we ysoy c<+kus ds fy, Dy‚d okbt ?kqek,W 

rFkk o‚Y;we ysoy de djus ds fy, dkmaVj Dy‚d okbt ?kqek,WA 

  LLEEDD  bbaaffMMddssVVjj%%  yky] gjk] ukjaxh]  LED v‚ijsfVax LVsVl n'kkZrs gS aA  

 LLCCDD ffyyffDDooMM  ffØØLLVVyy  ffMMLLIIyyss%% jsfM;ks lsV dh cgqla[;d Qhpj dks fot+qvy fMLIys 

djrs gSaA  

 eessUU;;ww  uussffooxxss''kkuu KKEEYY:: esU;w usfoxs'ku vkSj lysD'ku baVjQsl çnku djus ds fy, 5 

KEY miyC/k djkbZ xbZ gSaA 

 ddhh&&iiSSMM KKEEYY  PPAA::  fofHkUu VsDLV vk/kkfjr v‚ijs'ku djSDVj buiqV ds fy,  ;wt +j ds 

ç;ksxFkZ 12 KEY miyC/k djkbZ xbZ gSaA 

 ÝÝaaVV  ccVVuu  vvkkSSjj  llkkbbMM  ccVVuu%% dLVej çksxzkfeax l‚¶Vos;j dk bLrseky djds QhYM 

çksxzkfeax gsrq 5 KEY miyC/k djkbZ xbZ gSaA 

  ppSSuuyy  llyyssDDVVjj  uukkWWcc%%  dkmaVj Dy‚d okbt ?kqekus ij p Suy c<+rs gq, Øe esa lysDV 

gksaxs rFkk dkmaVj Dy‚d okbt ?kqekus ij pSuy ?kVrs gq, Øe esa lysDV fd, tk 

ldrs gSaA  
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 iiqq''kk  VVww  VV‚‚dd PPTTTT:: o‚bl v‚ijs'ku ds fy, çsl djsA 

  ,,..VVhhuukk%%  Vªkalfe'ku vkSj fjlsI'ku ds nkSjku RF ,Iyhds'ku çnku djrk gSA  

 eekkbbØØkkssQQkkssuu%% o‚bl v‚ijs'ku ;k PTT ds nkSjku ;wtj dh vkokt Hkstus dk dk;Z djrk 

gSA 

  ;;wwffuuoollZZyy  dduussDDVVjj%%  fofHkUu lgk;d baVjQsl dks dusDV djus dh lqfo/kk çnku 

djrk gSA  

 bbeejjttss aallhh  ccVVuu%%  bejtsalh v‚ijs'ku ds fy, v‚u@v‚Q fd;k tk ldrk gSA 

 ,,uukkyy‚‚xx  vvkkSSjj  ffMMtt++hhVVyy  ppSSuuyy  llssyyssDD””kkuu%%  ÝaV cVu dks izksxzke djds fd;k tk 

ldrk gSA 
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 eksVksjksyk fMt+hVy LVsfVd@eksckby lsV ds lapkyu dk fooj.k fuEuizdkj gS& 

 

 iikkoojj  ccVVuu%%  bldks iszl djds jsfM;ks dks v‚u@v‚Q fd;k tkrk gSA 

 oo‚‚YY;;wwee@@ppSSuuyy KKNNOOBB::  Dy‚d okbt + ?kqekus ij o‚Y;we vf/kd rFkk dkmaVj Dy‚d 

okbt+ ?kqekus ij o‚Y;we de fd;k tk ldrk gSA KNOB PUSH djus ij pSuy ,fDVosV 

djds dkmaVj Dy‚d okbt + rFkk Dy‚d okbt + ?kqekdj bfPNr pSuy lysDV fd;k tk 

ldrk gSA 

 LLEEDD  bbaaffMMddssVVjj%%  yky] ihyk vkSj gjk LED bafMdsVj lsV v‚ijs'ku ds LVsVl dks fMLIys 

djrk gSA 

 LLCCDD  ffyyffDDooMM  ffØØLLVVyy  ffMMLLIIyyss%%  jsfM;ks ds fofHkUu QhplZ dks fotqvy fMLIys djrk 

gSA 

 vvkkssddss@@eessUU;;ww  ccVVuu%%  esU;w usfoxs'ku o lysD'ku baVjQsl dks lsysDV fd;k tkrk gSA 

 ççkkssxxzzkkee,,ccyy  ccVVuu%%  dLVej çksxzkfeax l‚¶Vos;j dk bLrseky djrs gq, 4 cVu ds 

}kjk QhYM çksxzkfeax dh tk ldrh gSA 

 SSCCRROOLLLL  UUPP//DDOOWWNN ccVVuu%% LØ‚y ds fy, cVu çsl djsaA 

 ffjjVVuuZZ@@ggkkssee  ccVVuu%%  gkse ist ij rRdky bl cVu dks çsl djds igqapk tk ldrk gSA 

 ,,uukkyy‚‚xx  vvkkSSjj  ffMMtt++hhVVyy  ppSSuuyy  llssyyssDD””kkuu% ÝaV cVu dks izksxzke djds fd;k tk 

ldrk gSA 

 

 

1144--  ffMMtt++hhVVyy  LLVVssffVVdd@@eekksscckkbbyy  llssVV  ddkk  llaappkkyyuu  
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 ok;jysl lsVksa dh fof'k"V uEcfjax gsrq vyx&vyx QesZa vyx&vyx dksM iz.kkfy;ksa 

dk iz;ksx djrh gSaA uEcfjax iz.kkyh eksVksjksyk lsVksa dh iz.kkyh dh lgk;rk ls le>h tk 

ldrh gS tks fuEuor gS&  

  

 

 

 

1155--  ffMMtt++hhVVyy  llssVVkk ss aa  ddhh  uuEEccjj  iizz..kkkkyyhh  
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[[           

  
 

ççkkssxxzzkkffeeaaxx  llss  iiggyyss%%  jsfM;ks lsV dks çksxzke djus ds fy, dLVej çksxzkfeax l‚¶Vos;j dh 

vko';drk gksrh gSA lkFk gh çksxzke gsrq fuEufyf[kr midj.k Hkh vko';d gSa&  

 dLVej çksxzkfeax l‚¶Vos;jA 

 MsLdVkWi ;k ysiVki dEI;wVjA 

 fMt+hVy lsV ftls çksxzke djuk gSA 

 fMt+hVy lsV dh MsLdVkWi ;k ysiVki dEI;wVj ls dusfDVax dscyA 

 fMt+hVy lsV dh ikoj lIykbZ ;k cSVªhA 
 

ççkkssxxzzkkffeeaaxx  ffooff//kk%%  

1- fMt+hVy lsV dks MsLdVkWi ;k ysiVki dEI;wVj ls çksxzkfeax dscy ds }kjk dusDV djsa 

rFkk dLVej çksxzkfeax l‚¶Vos;j dks ykap ;k vksiu djsA gSaM gsYM lsV ds çksxzke gsrq 

uhps Mk;xzke ds vuqlkj ls midj.k dusDV fd, tk ldrs gS& 

 

   

 

 

 

1166--  ççkk ssxxzzkkffeeaaxx  
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2- fMt+hVy LVsfVd@eksckby lsV ds çksxzke gsrq midj.k uhps n'kkZ, x, Mk;xzke ds 

vuqlkj ls dusDV fd, tk ldrs gSa& 
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1- fMt+hVy lsV dk fLop v‚u djsa rFkk lsfVax psd djus ds fy, TOOL BAR esa jhM 

cVu dks fDyd djds fuEufyf[kr foaMks esa n'kkZbZ xbZ lsfVax dks fDyd djsa& 

 

2- vksiu foaMks ds O;w ehuw esa ,DliVZ dks jsfM;ks ds leLr iSjkehVj dh lsfVax djus ds 

fy, lsysDV djs& 

 

ftl jsfM;ks dks çksxzke fd;k tkuk gS] mls uhps n'kkZbZ xbZ foaMks ds fMokbl > jhM 

v‚I'ku ij fDyd djds jsfM;ks ds d‚fUQxjs'ku dks jhM djs a ;k iwoZ ls lso Qkby dks 

vksiu djsaA  
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3- vksiu foaMks dks ns[ks > tgka ls jsfM;ks lsV~l ds leLr iSjkehVj d‚fUQxj fd, tk 

ldrs gSaA 

 

tujy lsfVax esa jsfM;ks dk ID vkSj uke fy[ksaA 

 

Åij n'kkZbZ xbZ foaMks esa ;fn lClØkbcj dh yksds'ku VªSd dh tkuh gks rks GPS 

lysDV djsaA çkbosV d‚Yl ds fy, çkbosV d‚y dks lysDV djsaA 
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jsfM;ks lsV~l ds cVu bfPNr QhplZ ds vuqlkj fuEufyf[kr foaMks esa n'kkZbZ xbZ lsfVax 

ls çksxzke fd, tk ldrs gSa& 

 

VsDLV eSlst+ sl ds fy, fofHkUu VsDLV eSlst ds v‚I'ku fMQkbu fd, tk ldrs gSa tk s 

uhps n'kkZbZ xbZ foaMks esa vko';drkuqlkj lysDV fd, tk ldrs gSa& 
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eSU;w cVu dh lsfVax fuEufyf[kr n'kkZbZ xbZ foaMks ds fofHkUu QhplZ dks lysDV djds 

çksxzke dh tk ldrh gS tSls jsfM;ks psd] d‚y vyVZ] fjeksV e‚fuVfjax vkfn Qhpj 

çksxzke fd, tk ldrs gSa& 

 

fMt+hVy bejtsalh dks fuEufyf[kr foaMks esa n'kkZbZ xbZ fofHkUu v‚I'ku dks lysDV 

djds çksxzke fd;k tk ldrk gS tSls bejtsalh vykeZ] pSuy Qksj bejtsalh vkfn 

lysDV fd, tk ldrs gaS& 
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fMt+hVy pSuy v‚I'ku e sU;w esa fMt+hVy v‚I'ku ij jkbV fDyd djds d‚UVsDV fyLV 

fØ,V dh tk ldrh gS rFkk ,M fMtk;j v‚I'ku tSls çkbosV d‚y] xzqi d‚y] v‚y 

d‚y vkfn fØ,V fd, tk ldrs gS a& 

 

uhps n'kkZbZ xbZ foaMks esa fMt+hVy vkj,Dl xzqi fyLV vko';drk o mi;ksx ds vuqlkj 

fMt+hVy vkj,Dl xzqi ij jkbV fDyd djds fØ,V dh tk ldrh gS& 
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ppSSuuyy%%  

bl v‚I'ku esa pSuy v‚I'kal ij jkbV fDyd djds t+ksu fØ,V fd, tk ldrs gaS] 

rFkk t+ksu v‚I'ku ij jkbV fDyd djds fMt+hVy pSuy vkSj ,uky‚x p Suy 

vko';drk o mi;ksx ds vuqlkj fØ,V fd, tk ldrs gSa blds mijkar ÝhDosalh Hkjh 

tk ldrh gSA  

 

pSuy VSc ls vko';drk ds vuqlkj pSuy fØ,V fd, tk ldrs gSaA pSuy 

d‚fUQxjs'ku ist vksiu djds okafNr RX rFkk TX ÝhDosalh lsV dh tk ldrh gSaA 

jsfM;ks lsV dh ikoj vkmViqV dk s gkbZ vkSj yks oSY;w ds v‚I'ku ij fDyd djds 

çksxzke fd;k tk ldrk gSA 

 

lClØkbcj ds çR;sd pSuy dks çksxzke djus ds fy, mijksäkuqlkj çkslhtj dks fjihV 

dj ldrs gSaA  
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LLddSSuu%% 

LdSu fyLV fØ,V djus ds fy, LdSu v‚I'ku dks fDyd djds LdSu fyLV fØ,V gksus 

ds mijkar çR;sd LdSu pSuy dks lysDV djsaA 

 

llkkoo//kkkkffuu;;kkWW aa %%  

 çksxzkfeax dscy lsV ls dusDV djrs le; /;ku j[ksa dh dusfDVax dscy ds 

daMfDVax Iokb.V dks u rks Nq,W u gh fdlh esVy daMDVj ;k ispdl vkfn ls 

Vp djsaA 

 jsfM;ks lsV dks cSVjh ;k ikoj lIykbZ ls dusDV djrs le; psd dj ysa fd 

jsfM;ks lsV v‚Q gS rFkk jsfM;ks lsV dks v‚Q djds gh cSVjh ;k ikoj lIykbZ 

dusDV djsaA 

 jsfM;ks lsV dk ,.Vhuk jsfM;ks lsV v‚Q djds gh dusDV djsa rFkk fdlh Hkh n'kk 

esa jsfM;ks lsV dk ,.Vhuk PTT  v‚u ds nkSjku dusDV u fd;k tk,A 

 jsfM;ks lsV dh çksxzkfeax iw.kZ gksus ds ckn jsfM;ks lsV dks v‚Q djds gh dEI;wVj 

ls dusDV] dusfDVax dsfcy dks fMLdusDV djsaA 
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    QQ--11 :  Isn’t digital more expensive? 

AAnnss..  :  While digital radios use components that are generally more expensive than 
analog models, the price difference has narrowed dramatically recently. In 
fact, now basic digital systems are often comparably priced to analog. 

QQ--22  :  Is it worth paying a bit more for digital? 

AAnnss.. :  It’s a good idea to evaluate for you if the added features that digital delivers 

are worth the moderate price difference. Aside from adding functionality, 

many radio users conclude that improving sound quality by itself is enough to 

justify upgrading to digital. To ease transition, some radio models offer dual 

mode, so they can be programmed to operate in analog or digital. 

QQ--33 :  Why should we go digital? 

AAnnss.. :  The two-way radio market is clearly moving toward digital platforms. In fact, 

it is worth noting that many two-way radio manufacturers are phasing out 

many of their analog-only models. Improved audio quality, enhanced 

coverage, greater efficiency, improved battery life, and the availability of a 

variety of applications are a few reasons why going digital is well worth 

exploring. 

QQ--44  ::  How are apps useful in digital two-way radios? 

AAnnss..  ::  Applications are a proven way to improve radio features without expensive 

hardware upgrades. Many two-way radio applications are already available, 

and by transitioning your fleet, you’ll be in the best possible position to take 

advantage of added feature sets as they become available in the future. 

QQ--55  ::  Will analog radios become extinct? 

AAnnss..  ::  Analog radios are still a popular choice when users don’t want or need 

featurerich or software-enhanced equipment. Analog technologies may 

remain in use among lower-grade consumer models for many years to come. 

QQ--66  ::  Are my analog two-way radio accessories compatible with digital models? 

AAnnss..  :: It depends. However, certain earpieces, headsets, and speaker-mics are 

optimized for digital models. You should always check the product and 

packaging for compatibility. 
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