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Fiwflj;jp vyf;l;uhdpay; 
(SEMICONDUCTOR ELECTRONICS) 

 
     ekJ md;whl tho;tpd; xU gFjpahf vyf;l;uhdpay; mike;Js;sJ. 
miyNgrpfs;> fzpdpfs;> njhiyf;fhl;rpfs;> ,irf; fUtpfs; vyf;l;uhdpay; 
jj;Jtq;fspd; mbg;gilapNyNa nray;gLfpd;wd. 
 
vyf;l;uhdpaypd; gupzhk tsu;r;rp 
 
     vyf;l;uhdpaypd; tuyhW 1897,y; J.A. gpskpq; vd;gtupd; ntw;wpl 
ilNahLfspd; fz;Lgpbg;Gld; njhlq;fg;ngw;wJ. ,jd; njhlu;r;rpahf kpd; 
iriffisf; fl;Lg;gLj;j yp B ghu];l; vd;gtu; ntw;wpl biuNahLfis 
tbtikj;jhu;. ,it ehd;F kw;Wk; Ie;J Kid ntw;wplf;Foha;fis 
cUthf;f gad;gl;ld. 
 
     ,jid njhlu;e;J ,UKid re;jp buhd;rp];liu 1948,y; gu;Bd;> gpiuld; 
kw;Wk; ~hf;yp MfpNahu; fz;Lgpbj;jjpd; tpisthy; buhd;rp];lu;Afk; 
njhlq;fpaJ. ,jw;fhf 1956,y; ,tu;fs; Nehgy; gupR ngw;wdu;. n[u;khdpak; 
kw;Wk; rpypf;fhd; Fiwflj;jp nghUs;fspd; cUthf;fk;> ,e;j buhd;rp];liu 
NkYk; gpugykhf;fpajhy;> gy;NtW vyf;l;uhdpay; Rw;WfspYk; gad;gLj;j 
Kbe;jJ. 
 
     gpw;fhyq;fspy; Fiwthd tpiyAk; mstpy; rpwpaJkhd xw;iwg; 
gbfj;jpy; xl;Lnkhj;j vyf;l;uhdpay; Rw;WfSk; mikf;fg;gl;l njhFg;Gr; 
Rw;Wfs; (Integrated circuits) fz;Lgpbf;fg;gl;ld. 1958,ypUe;J njhFg;Gr; 
Rw;Wfs;> gy;yhapuf;fzf;fhd vyf;l;uhdpay; $Wfis xNu gbfj;jpy; mikj;J 
rpwpa msT> eLj;ju msT> mjpf msT> kw;Wk; kpf mjpf msTfspy; 
cUthf;fg;gl;ld. fzpdpfspd; tbtikg;igr; rpwg;ghf;fpa ,yf;f 
njhFg;Gr;Rw;Wfs;> ,e;jj; njhopy;El;gj;ij NkYk; nkUNfw;wpd. ,e;j 
midj;J tpjkhd khw;wq;fSk; 1969,y; ,z;nly; epWtdk; Ez; nraypia 
(micro processor) cUthf;f top Vw;gLj;jpd. 
 
jpz;kq;fspy; Mw;wy; gl;il glk; 
 
     kpf mjpf vz;zpf;ifapy; kpff;Fiwe;j Mw;wy; ,ilNtisapy; 
neUf;fkhf mike;j Mw;wy; kl;lq;fspd; ,e;j gl;ilfs;> Mw;wy; gl;ilfs; 
vdg;gLk;. 
      
     ,izjpwd; Rw;Wg;ghijfspdhy; cUthf;fg;gLk; Mw;wy; gl;il 
,izjpwd; gl;il vdTk; vyf;l;uhd;fs; ,lk; ngwyhk;> mtw;wpd; Mw;wy; 
mjpfupj;jhy; kl;Lk; jhTk; fhypahd gl;ilfs;> flj;Jg; gl;il vdg;gLk;. 
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     ,izjpwd; gl;ilapy; cs;s vyf;l;uhd;fs; mZf;fUTld; jsu;thfg; 
gpizf;fg;gl;bUg;gjhy; mit vspjhff; fpsu;r;rpailar; nra;ag;gLfpd;wd. 
 
nghUs;fspd; tifg;ghL 
 
fhg;ghd;fs; 
 
     ,izjpwd; gl;il kw;Wk; flj;J gl;il Mfpait kpf mjpf msT 
Mw;wy; ,ilntspahy; gpupf;fg;gl;Ls;sd. fhg;ghd;fspy; tpyf;fg;gl;l Mw;wy; 
,ilntsp Njhuhakhf 6 eV MFk;. ,e;j Mw;wy; ,ilntsp kpf mjpfkhf 
,Ug;gjhy; kpf typikahd kpd;Gyk; my;yJ ntg;gepiy mjpfupg;gpdhy;$l 
vyf;l;uhd;fshy; ,izjpwd; gl;ilapypUe;J flj;Jgl;ilf;F efu ,ayhJ. 
vdNt> ,t;tifg; nghUs;fspy; fl;Lwh vyf;l;uhd;fs; Vwf;Fiwa ,y;iy 
vd;gjhy; kpd;Ndhl;lk; gha;tjw;F tha;g;G ,y;iy> ,it fhg;ghd;fs; vdg;gLk;. 
,jd; kpd;jil vz;zpd; neLf;fk; 1011-1019Ωm vd mikAk;. 
 
flj;jpfs; 
 
     flj;jpfspy;> ,izjpwd; gl;il kw;Wk; flj;J gl;ilfs; xd;wd;kPJ 
xd;W nghUe;jpapUf;Fk;. vdNt> fl;Lwh vyf;l;uhd;fs; vspjhf ,izjpwd; 
gl;ilapypUe;J flj;Jgl;ilf;Fr; nry;Yk;. ,jd; tpisthff; flj;Jgl;ilapy; 
kpf mjpf vz;zpf;ifapy; fl;Lwh vyf;l;uhd;fs; ,lk;ngWk;. vdNt> kpff; 
Fiwe;j ntg;gepiyfspy;$l kpd; flj;jy; eilngWk;. flj;jpfis kpd;Gyj;jpy; 
itf;Fk;NghJ mJ NghJkhd Mw;wiy vyf;l;uhd;fSf;F mspj;J mtw;iwf; 
Fwpg;gpl;l jpirapy; ,Oj;Jr; nry;tjhy; kpd;Ndhl;lk; cUthfpwJ. flj;jpfspd; 
kpd;jil vz;zpd; kjpg;G 10-2Ωm kw;Wk; 10-8Ωm f;F ,ilNa mikAk;. 
 
Fiw flj;jpfs; 
 
     Fiwflj;jpfspy;> ,izjpwd; kw;Wk; flj;Jgl;ilfSf;fpilg;gl;l 
Mw;wy; ,ilntsp FWfpajhf (Eg < 3eV) ,Uf;Fk;. Fwpg;gpl;l xU 
ntg;gepiyapy;> jpz;kq;fspy; ntg;g mjpu;thdJ mZf;fSf;fpilg;gl;l 
rfg;gpizg;gpid  Kwpf;Fk;. (rfg;gpizg;G vd;gJ vyf;l;uhd; gfpu;tpd; %yk; 
epiyahd vyf;l;uhd; mikg;igg; ngWtjw;fhd xU tpizg;g KiwahFk;). 
,jdhy; ,izjpwd; gl;ilapypUe;J flj;Jgl;ilf;F epy vyf;l;uhd;fs; 
tpLtpf;fg;gLfpd;wd. fl;Lwh vyf;l;uhd;fspd; vz;zpf;if Fiwthf ,Ug;gjhy; 
Fiwflj;jpfspd; flj;Jjpwd; flj;jpfisg;Nghy mjpfkhf ,Uf;fhJ. 
Fiwflj;jpfspd; kpd;jil vz;zpd; kjpg;G 10-5Ωm kw;Wk; 106Ωm f;F ,ilapy; 
mikAk;. 
 
Fiwflj;jpfspy;> ,izjpwd; gl;ilapy; cs;s vyf;l;uhd;fs; 
gpizf;fg;gl;l vyf;l;uhd;fs; vd;gjhy;> mit kpd;flj;jYf;F 
gad;glhJ. 

 
     Fiwflj;jpfspd; ntg;gepiyia NkYk; mjpfupf;Fk;NghJ 
flj;Jgl;ilf;F mjpf vyf;l;uhd;fs; cau;j;jg;gLtjhy; kpd;flj;jy; 
mjpfupf;Fk;. vdNt> ntg;gepiy mjpfupf;Fk; NghJ kpd;flj;jYk; mjpfupf;Fk; 
vdf;$wyhk;. my;yJ ntg;gepiy mjpfupf;Fk; NghJ kpd;jil FiwAk; vdTk; 
$wyhk;. ,t;thW> Fiwflj;jpahdJ vjpu;f;Fwp kpd;jil ntg;gepiy vz;izf; 
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nfhz;Ls;sJ. Fiwflj;jpg;nghUs;fspy; Kf;fpakhdit rpypf;fhd; (Si) kw;Wk; 
n[u;khdpak; (Ge) MFk;. miw ntg;gepiyapy; rpypf;fhd; kw;Wk; n[u;khdpak; 
Mfpatw;wpd; tpyf;fg;gl;l Mw;wy; ,ilntsp KiwNa 1.1 eV kw;Wk; 0.7 eV 
MFk;. 
 
Fiw flj;jpfspd; tiffs; 
 
cs;shu;e;j Fiw flj;jpfs; 
 
     khRfs; vitAk; fyf;fhj J}a;ikahd Fiw flj;jpahdJ cs;shu;e;j 
Fiwflj;jp vdg;gLk;. ,q;F khR vd;gJ> mjd; gbf mzpf;Nfhitapy; gpw 
mZf;fs; ,lk;ngWtJ MFk;. 
 
     0 K ntg;gepiyapy; cs;shu;e;j Fiwflj;jpfs; fhg;ghd;fshfNt 
nray;gLk;. ntg;gepiy mjpfupf;Fk;NghJ kpd;D}l;l Cu;jpfSk; (vyf;l;uhd;fs; 
kw;Wk; Jisfs;) mjpfupf;Fk;. 
 
Gwtpayhd Fiwflj;jpfs; 
 
     cs;shu;e;j Fiwflj;jpfspy; cs;s kpd;D}l;l Cu;jpfspd; nrwpT mjpf 
jpwDs;s vyf;l;uhdpay; fUtpfis cUthf;f NghJkhdjhf ,Uf;fhJ. 
cs;shu;e;j Fiwfljjpfspy; khR mZf;fisr; Nru;g;gJ kpd;D}l;l Cu;jpfspd; 
nrwpit mjpfupf;f xU topahf mikfpwJ. mjhtJ> cs;shu;e;j 
Fiwflj;jpfSld; khRfisr; Nru;f;Fk; epfo;T kh#l;Ljy; vdg;gLk;. ,k;Kiw 
Fiwflj;jpfspy; kpd;D}l;l Cu;jpfspd; (vyf;l;uhd;fs; kw;Wk; Jisfs;) 
nrwptpid mjpfupj;J> mjd; kpd; flj;JjpwidAk; mjpfupf;fpwJ. ,e;j khR 
mZf;fs; kh#l;bfs; vdg;gLk;. kh#l;lypd; msT 100ppm (kpy;ypadpy; xU 
gq;F) Mf ,Uf;Fk;. 
 
n-tif Fiwflj;jp 
 
     xU J}a n[u;khdpak; (my;yJ rpypf;fhd;) gbfj;Jld; njhFjp V ,y; 
cs;s Ie;J ,izjpwd; jdpkq;fshd gh];gu];> Mu;rdpf; kw;Wk; Mz;bkdp 
Mfpatw;iw kh#l;Lk;NghJ n-tif Fiwflj;jpfs; ngwg;gLfpd;wd. ,e;j 
kh#l;bfs; Ie;J ,izjpwd; vyf;l;uhd;fisf; nfhz;lit; Mdhy;> 
n[u;khdpak; ehd;F ,izjpwd; vyf;l;uhd;fis nfhz;lJ. kh#l;ly; 
nray;Kiwapd;NghJ rpy n[u;khdpa mZf;fSf;Fg; gjpyhf njhFjp V 
kh#l;bfs; Nru;f;fg;gLfpd;wd. khR mZtpd; Ie;J ,izjpwd; vyf;l;uhd;fSd; 
ehd;F vyf;l;uhd;fs; mUfpYs;s ehd;F n[u;khdpa mZf;fSld; 
rfg;gpizg;gpy; ,izf;fg;gLfpd;wd. khR mZtpd; Ie;jhtJ vyf;l;uhd; 
mzf;fUTld; jsu;thf ,izf;fg;gl;Lk; rfg;gpizg;gpy; ,izf;fg;glhkYk; 
cs;sJ. 
 
     miw ntg;gepiyapy; ,e;j vyf;l;uhd;fs; ntg;g Mw;wiy cl;ftu;e;J 
nfhz;L flj;Jg;gl;ilia milAk;. 
 
p-tif Fiwflj;jp 
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     njhFjp III ,y; cs;s Nghuhd;> mYkpdpak;> Nfypak; kw;Wk; ,z;bak; 
Nghd;w %d;W ,izjpwd; nfhz;l jdpkq;fspd; mZf;fs; n[u;khdpak; 
my;yJ rpypf;fhd; glyj;Jld; Nru;f;fg;gl;L> p-tif Fiwflj;jpfs; 
ngwg;gLfpd;wd. khR mZtpd; %d;W ,izjpwd; vyf;l;uhd;fs; mUfpYs;s 
n[u;khdpa mZTld; gpizf;fg;gl;Ls;sJ.  n[u;khdpa mZtpy; ehd;F 
,izjpwd; vyf;l;uhd;fs; ,Ug;gjhy; n[u;khdpa gbfj;jpy; khRmZtpd; Xu; 
vyf;l;uhd; epiy fhypahf mikAk;. rfg;gpizg;gpy; vyf;l;uhd; ,y;yhj 
ntspahdJ ‘Jis’ vd miof;fg;gLfpwJ. 
 
     mUfpYs;s ehd;F mZf;fSld; rfg;gpizg;gpid epiwT nra;a khR 
mZtpw;Ff; $Ljyhf Xu; vyf;l;uhd; Njitg;gLfpwJ. ,e;j khR mZf;fs; 
mUfpYs;s cs;s mZf;fspypUe;J vyf;l;uhid Vw;Wf;nfhs;Sk;. vdNt> 
,t;tif khR mZ Vw;ghd; khR vdg;gLk;. xt;nthU khR mZtpdhy; 
Njhw;Wtpf;fg;gLk; Jiwfspd; Mw;wy; kl;lk; ,izjpwd; gl;ilf;Fr; rw;W 
NkNy mikAk;. 
 
     xt;nthU Vw;ghd; mZtpw;Fk; ,izjpwd; gl;ilapy; xU Jis 
,Uf;Fk;. NkYk;> mjDld;$l ntg;gj;jpdhy; cUthf;fg;gl;l vyf;l;uhd;fSk; 
,Uf;Fk;. ,e;jg; Gwtpayhd Fiwflj;jpfspy;> Jisfs; ngUk;ghd;ik 
Cu;jpfshfTk;> ntg;gj;jpdhy; tpLtpf;fg;gl;l vyf;l;uhd;fs; rpWghd;ik 
Cu;jpfshfTk; nray;gLk;. ,k;Kiwapy; cUthf;fg;gl;l Fiwflj;jpfs; p-tif 
Fiwflj;jpfs; vdg;gLk;. 
 
ilNahLfs; 
 

P-N re;jp cUthf;fk; 
 

,af;fkpy;yhg;gFjp cUthf;fk; 
 
     n-tif kw;Wk; p-tif Fiwflj;jpfisr; Nru;f;Fk; NghJ p-n re;jp 
cUthfpwJ. n-gFjpapy; mjpf vyf;l;uhd; nrwpTk;> p-gFjpapy; mjpf 
Jisfspd; nrwpTk; ,Ug;gjhy;> vyf;l;uhd;fs; n-gFjpapypUe;J p-gFjpf;F 
tpuTfpd;wd. ,e;j vyf;l;uhd; nrwpT NtWghl;bd; fhuzkhf> tputy; 
kpd;Ndhl;lk; Vw;gLfpwJ. p-gFjpapy; EioAk; vyf;l;uhd; mg;gFjpapYs;s 
Jisia miltjhy;> mit vjpu;kpd; Rikiag; ngWk;. ,e;j vyf;l;uhd;fshy; 
n-gFjpapy; Vw;gLk; Jisfs; p-gFjpapypUe;J n-gFjpf;F tpuTk; JisfSf;F 
rkkhf mikAk;. vyf;l;uhd;fSk; JisfSk; kpd;D}l;lk; mw;witahf 
,Ue;jhy; ,UgFjpfspYk; vyf;l;uhd; kw;Wk; Jisfspd; nrwpT rkkhFk;tiu 
tputy; eilngWk;. ,J ,U thAf;fs; xd;iwnahd;W njhLk;NghJ Vw;gLk; 
epfo;tpidg; Nghd;W mikAk;. 
 
     n-gFjpapy; Neu;kpd; madpf;$Lk; p-gFjpapy; vjpu;kpd; madpf;$Lk; 
mikAk;. n- tif gFjpapy; Neu;kpd; madpfspd; $L kw;Wk; p- tif 
gFjpapy; vjpu;kpd; madpfspd; $LfSf;fpilNa kpd;Gyk; (E) cUthFk;. ,e;j 
kpd;GykhdJ> fl;Lwh kpd;D}l;l Cu;jpfis mg;gFjpapypUe;J ePf;Ftjhy;> 
mq;F fl;Lwh kpd;D}l;l Cu;jpfspd; FiwT Vw;gLk;. ,J ,af;fkpy;yhg; gFjp 
vd miof;fg;gLfpwJ. kpd;Gyk; E- ,d; fhuzkhfr; re;jpapy; Vb vd;w 
kpd;dOj;j muz; cUthfpwJ. 
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     re;jpfspd; FWf;Nf kpd;D}l;l Cu;jpfspd; ,e;j tputy; njhlu;tjhy;> p-
gFjpapy; vjpu;kpd; madpfs; vjpu;kpd;D}l;l ntspia cUthf;Fk;. ,NjNghy; n-
gFjpapy; Neu;kpd; madpfshy; Neu;kpd;D}l;l ntsp cUthFk;. Neu;kpd;D}l;l 
ntsp p-gFjpapYs;s vyf;l;uhd;fis n-gFjpf;Fk;> vjpu;kpd;D}l;l ntspahdJ 
Jisfis n-gFjpapypUe;J p-gFjpf;Fk; <u;f;Fk;> re;jpapy; Njhd;wpa 
kpd;Gyj;jpdhNyNa ,e;j ,af;fk; eilngw;W ,Og;G kpd;Ndhl;lj;ij 
cUthf;Fk;. tputy; kpd;Ndhl;lKk;> ,Og;G kpd;Ndhl;lKk; vjpnujpu; jpirapy; 
mike;J Fwpg;gpl;l xU fzj;jpy; ,it ,uz;Lk; rkkhFk;. ,t;thW p-n re;jp 
cUthfpwJ. 
 
     ,af;fkpy;yhg; gFjpapd; FWf;Nf cs;s kpd;dOj;j NtWghlhdJ 
vyf;l;uhd;fspd; ,e;j tputypdhy; Fwpg;gpl;l xU kjpg;G mjhtJ rkepiyia 
va;Jk;tiu mjpfupj;Jf; nfhz;Nl nry;Yk;. ,e;epiyapy;> ,af;fkpy;yhg; 
gFjpapd; mftpyf;F tpirahdJ> NkYk; fl;Lwh vyf;l;uhd;fs; re;jpapd; 
FWf;Nf tpuTtijj; jLf;Fk;. ,e;j ,af;fkpy;yhg; gFjpapd; FWf;Nf cs;s 
kpd;dOj;j NtWghL kpd;dOj;j muz; vdg;gLk;. rpypf;fhd; kw;Wk; 
n[u;khdpaj;jpw;F 25ºC ntg;gepiyapy; kpd;dOj;j muzpd; kjpg;G KiwNa 
0.7V kw;Wk; 0.3V MFk;. 
 
ilNahbidr; rhu;GgLj;Jjy; 
 
     Gw Mw;wiy mspj;J kpd;D}l;l Ch;jpfs; kpd;dOj;j muiz Kwpf;fTk; 
NkYk;> mit Fwpg;gpl;l xU jpirapy; ,af;fj;ij Nkw;nfhs;sTk; nra;tJ 
rhu;GgLj;Jjy; vdg;gLk;. ,jd; %yk; kpd;D}l;l Cu;jpfs; re;jpia Nehf;fpAk; 
my;yJ re;jpia tpl;L tpyfpAk; ,aq;Ffpd;wd. p-n re;jpf;F mspf;fg;gLk; Gw 
kpd;dOj;jk; rhu;G kpd;dOj;jk; vdg;gLk;. p-n re;jpf;F mspf;fg;gLk; 
kpd;Kidfisg; nghUj;J> rhu;GgLj;Jjy; ,U tifg;gLk;. mit 
 

1. Kd;Ndhf;Fr; rhu;G 
2. gpd;Ndhf;Fr; rhu;G 

 
re;jpilNahbd; rpwg;gpay;Gfs; 
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,e;j tiuglj;jpypUe;j ehd;F KbTfs; ngwg;gLfpd;wd 
 

i. miw ntg;gepiyapy; ilNahL topahf Fwpg;gpl;l xU msT kpd;Ndhl;lk; 
gha> kpd;dOj;j muZf;Fr; rkkhd kpd;dOj;j NtWghL Njitg;gLfpwJ. 
,e;j kpd;dOj;jk; gad; njhlf;f kpd;dOj;jk; my;yJ ntl;Lkpd;dOj;jk; 
my;yJ tisTg; gFjp kpd;dOj;jk; (Vth) vd miof;fg;gLfpwJ. ,J 
Njhuhakhf n[u;khdpaj;jpw;F 0.3V MfTk;> rpypf;fhDf;F 0.7V MfTk; 
mike;Js;sJ. 

gad;njhlf;f kpd;dOj;jj;ij tpl Fiwthf mspf;fg;gl;l 
kpd;dOj;jq;fspy; Vw;gLk; kpd;Ndhl;lk; Gwf;fzpf;f jf;f msT Fiwthf 
,Uf;Fk;. gad; njhlf;f kpd;dOj;jj;ijtpl mjpfkhd kpd;dOj;jq;fspy;> 
kpd;dOj;jk; rpwpJ mjpfupj;jhYk; kpd;Ndhl;lk; fzprkhd msT caUk;. 

 
ii. tiuglj;jpypUe;J kpd;Ndhl;lkhdJ Neu;Nghf;fpy; mikahky; mLf;FFwp 

Kiwapy; mikfpwJ. vdNt> ,J Xk; tpjpf;F cl;glhJ. 
iii. kpd;dOj;jj;jpy; Vw;gLk; rpwpa khWghl;bw;Fk; (∆V)> kpd;Ndhl;lj;jpy; Vw;gLk; 

rpwpa khWghl;bw;Fk; (∆I) ,ilg;gl;l tpfpjk; Kd;Ndhf;F kpd;jil (rf) 

vdg;gLk; vdNt rf  = 
𝛥𝑉

𝛥𝐼
 

iv. ilNahlhdJ Kd;Ndhf;Fr; rhu;gpy; cs;sNghJ> flj;jp Nghy; 
nray;gLfpwJ. 

 
     vdpDk;> ilNahby; Fwpf;fg;gl;l kpd;dOj;jj;ijtpl mjpf msT 
kpd;dOj;jj;ij mspf;Fk;NghJ> kpf mjpf msT kpd;Ndhl;lk; Vw;gl;L mjpf 
ntg;gj;jpd; fhuzkhfr; re;jpahdJ ghjpf;fg;gLk;. ,J ilNahbd; KwpTepiy 
vdg;gLk;. ,e;j kpd;dOj;jk; KwpTepiy kpd;dOj;jk; vdg;gLk;. VdNt> 
ilNahbidg; ghJfhg;ghfg; gad;gLj;j mjid gad; njhlf;f kpd;dOj;jk; 
kw;Wk; KwpT kpd;dOj;jq;fSf;F ,ilNa nray;gLj;j Ntz;Lk;. 
 
gpd;Ndhf;Fr; rhu;G rpwg;gpay;Gfs; 
 
     ,e;jr; rhu;gpdhy;> re;jpapd; FWf;Nf µA mstpw;F kpfr; rpwpa 
kpd;Ndhl;lk; ghAk;. ,J rpWghd;ik Cu;jpfspd; ,af;fj;jpdhy; Vw;gLfpwJ. 
,J> frpT kpd;Ndhl;lk; my;yJ gpd;Ndhf;Fj; njtpl;ba kpd;Ndhl;lk; vd 
miof;fg;gLfpwJ. NkYk;> ,e;j kpd;Ndhl;lkhdJ mspf;fg;gLk; kpd;dOj;jj;ij 
rhu;e;jpUf;fhJ. ilNahby; Fwpg;gplg;gl;Ls;s msTtiu kl;LNk gpd;Ndhf;F 
kpd;dOj;jj;ij mspf;f Ntz;Lk; ,y;iynadpy;> ilNahlhdJ KwpT 
epiyf;fr; nrd;WtpLk;. 
 
jpUj;Jjy; 
 
     khWjpir kpd;Ndhl;lj;ij Neu; jpir kpd;Ndhl;lkhf khw;Wk; nray;Kiw 
jpUj;Jjy; vdg;gLk;. ,g;gFjpapy;> ehk; ,Utifahd jpUj;jpfshd miu 
miyjpUj;jp kw;Wk; KO miy jpUj;jp Mfpatw;iwg; gw;wp tptupg;Nghk;.  
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1. miu miy jpUj;jp kpd;Rw;W 
 
     miu miy jpUj;jpapd; ntspaPL> epiyahd Neu;jpir kpd;Ndhl;lkhf 
,y;yhky;> RopapypUe;J Fwpg;gpl;l kjpg;Gtiu mjpfupj;J kPz;Lk; RopahFk; 
tiu FiwAk;. ,J Jbg;G kpd;dOj;jk; vdg;gLk; miyahf mikAk;. 
kpd;dOj;j vyf;l;uhdpay; fUtpfspy; gad;gLj;j ,ayhJ. khwhj kw;Wk; 
epiyahd kpd;dOj;jNk vyf;l;uhdpay; fUtpfSf;F Njit. vdNt miu 
miyj;jpUj;jpapypUe;J ntsptUk; $b FiwAk; kpd;dOj;jj;ij tbf;fl;br; 
Rw;WfisAk;> kpd;dOj;j fl;Lg;gLj;jpr; Rw;WfisSk; gad;gLj;jp khwhj 
epiyahd kpd;dOj;jkhf khw;wg;gLk;. 
      
     miyjpUj;jpapd; gaDWjpwd; vd;gJ ntspaPL dc jpwDf;Fk;> Rw;Wf;F 

cs;sPlhf mspf;fg;gl;l ac jpwDf;Fk; ,ilg;gl;l tpfpjk; () MFk;. miu 
miy miyjpUj;jpapy; ,jd; kjpg;G 40.6% MFk;. 
 
2. KO miy jpUj;jp 
 
     vdNt> KO miyjpUj;jpapy; cs;sPbd; Neu; kw;Wk; vjpu; miu 
miyfs; gS RL topahf xNu jpirapy; nrYj;jg;gLfpwJ. ,uz;L 
miur;Rw;Wfspd; NghJk; ac cs;sPLfs; jpUj;jg;gl;lhYk;> ntspaPlhdJ 
Jbg;Gj;jd;ikAlNdNa mikfpwJ. 
 
     KO miyjpUj;jpapd; gaDWjpwd; () MdJ miu miyjpUj;jpapd; 
gaDW jpwidg; Nghy; ,Uklq;fhf mjhtJ 81.2% Mf mikAk;. ,jw;Ff; 
fhuzk; ac cs;sPL %yj;jpd; Neu; kw;Wk; vjpu; miur; Rw;Wfs; jpUj;jg;gLtJ 
MFk;. 
 
KwpT nray;Kiw 
 
     ilNahby; rpWghd;ik Cu;jpahy; Vw;gLk; gpd;Ndhf;F kpd;Ndhl;lk; 
my;yJ gpd;Ndhf;Fj; njtpl;ba kpd;Ndhl;lk; kpff;Fiwt MFk;. p-n re;jpf;F 
mspf;fg;gLk; gpd;Ndhf;F kpd;dOj;jj;ij Fwpg;gpl;l xU mstpw;FNky; 
mjpfupj;jhy;> re;jpahdJ KwptilAk;> ,k; kpd;dOj;jk; KwpT kpd;dOj;jk; 
vdg;gLk;. ,J ,af;fkpy;yhg; gFjpapd; mfyj;ijg; nghUj;J> my;yJ 
kh#l;ly; msitg; nghUj;J mikAk;. 
 
 
nrdhu; KwpT 
 
     re;jpfspd; FWf;Nf KwpT vy;iytiu gpd;Ndhf;F kpd;dOj;jj;ij 
mjpfupf;Fk; NghJ> 3 x 107 V m-1 msTf;F typikahd kpd;Gyk; nky;ypa 
,af;fkpy;yhg; gFjpapd; FWf;Nf cUthf;fg;gLfpwJ. ,e;j kpd;Gyk; gbf 
jsj;jpy; cs;s rfg;gpizg;ig Kwpe;J mjd; %yk; vyf;l;uhd;-Jis N[hbia 
cUthf;Fk; msT NghJkhd typik nfhz;lJ MFk;. ,e;j tpisT nrdhu; 
KwpT vdg;gLk;. ,e;epiyapy; Nkw;nfhz;L kpfr; rpwpa mstpy; gpd;Ndhf;F 
kpd;dOj;jj;ij mjpfupj;jhYk; $l mJ kpf mjpf msT kpd;D}l;l 
Cu;jpfis cUthf;Fk;. vdNt> re;jpahdJ KwpTg; gFjpapy; mpff;Fiwe;j 
kpd;jiliaf; nfhz;bUf;Fk;. 
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     ,t;thW> mzpf;Nfhit jsj;jpy; cs;s gpizg;Gfis Kwpj;J mjd; 
%yk; vyf;l;uhd;fs; ckpog;gLfpd;wd. ,r;nray;Kiw mf Gy ckpo;T my;yJ 
Gy madpahf;fk; vd;W ngau;. ,r;nray;Kiwf;Fj; Njitg;gLk; kpd;Gyk; 106 V 
m-1 vd;w mstpy; mikAk;. 
 
nrdhu; ilNahL 
 
     nrdhu; ilNahL vd;gJ mjpf msT kh#l;lg;gl;Lg; gpd;Ndhf;Fr; rhu;gpy; 
nray;gLj;jg;gLk; rpypf;fhd; ilNahL MFk;. ,jidf; fz;Lgpbj;j C. nrdhu; 
vd;gtupd; ngaupdhy; ,J miof;fg;gLfpwJ. ,J KwpTg; gFjpapy; nrayhw;Wk; 
tifapy; rpwg;ghf tbtikf;fg;gl;Ls;sJ. rpypf;fhd; ilNahLfspy; KwpT 
kpd;dOj;jk; 2V Kjy; 1000 V tiu tiuapyhd neLf;fj;jpy; mikAkhW 
kh#l;ly; msthdJ khw;wp mikf;fg;gLfpwJ. 
 
gad;ghLfs; 
 

1. kpd;dOj;j fl;Lg;gLj;jpahfTk; 
2. kpd;dOj;jq;fs; mstpLk; fUtpahfTk; 
3. rhu;GgLj;Jk; kpd;Rw;W tiyfspy; Fwpg;G kpd;dOj;jj;ij mspf;fTk; 
4. vjpu;ghuhj tpjkhf mspf;fg;gLk; mjpfg;gbahd kpd;dOj;jq;fspdhy; 

fUtpfs; gOjilahky; ,Uf;fTk; nrdhu; ilNahL gad;gLj;jg;gLfpwJ. 
 
xsp ckpo;T ilNahL (LED) 
 
LED vd;gJ Kd;Ndhf;Fr; rhu;gpy; mikf;fg;gl;Lf; fl;GydhFk; kw;Wk; 
fl;Gydhfhj xspia ckpOk; p-n re;jp ilNahL MFk;. ,e;epfo;tpy; 
kpd;dhw;wyhdJ xsp Mw;wyhf khWtjhy;> ,J kpd; xspu;T vdTk; 
miof;fg;gLk;. 
 
     ,jpy; p-gFjp> n-gFjp kw;Wk; mbg;gug;G Mfpait cs;sd. Fwpg;gpl;l 
xU jpirapy; xspiar; nrYj;Jtjw;F xsp CLUTk; rd;dy; xd;W cs;sJ. 
LED topahf ghAk; Kd;Ndhf;F kpd;Ndhl;lj;ijf; fl;Lg;gLj;j rhu;GgLj;Jk; 
%yj;Jld; njhlupizg;gpy; xU Gw kpd;jil ,izf;fg;gl;Ls;sJ. NkYk;> 
,jpy; MNdhL kw;Wk; NfNjhL vDk; ,U Kidfs; cs;sd. 
 
     p-n re;jpahdJ Kd;Ndhf;Fr; rhu;gpy; mikf;fg;gl;lhy;> n-gFjpapy; 
cs;s flj;J gl;il vyf;l;uhd;fs; kw;Wk; p-gFjpapy; cs;s ,izjpwd; 
gl;il Jisfs; re;jpapd; FWf;Nf tpuTfpd;wd. mit re;jpiaf; fle;j gpwF> 
mjpfg;gbahd rpWghd;ik Cu;jpfshfpd;wd. [p-gFjpf;Fr; nrd;w vyf;l;uhd;fs; 
kw;Wk; n-gFjpf;Fr; nrd;w Jisfs;] ,e;j mjpfg;gbahd rpWghd;ik Cu;jpfs; 
mtw;wpw;F vjpuhd kpd;D}l;lKs;s mg;gFjpfSf;Fwpa ngUk;ghd;ik 
Cu;jpfSldhd kW ,izg;gpy; <LgLfpd;wd. mjhtJ> flj;J gl;il 
vyf;l;uhd;fs; ,izjpwd; gl;ilapd; JisfSld; kW ,izg;gpy; 
<LgLfpd;wd. 
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     kW ,izg;G epfo;tpd;NghJ> Mw;wyhdJ> xsp (fjpu;tPr;R) my;yJ ntg;g 
(fjpu;tPr;rw;w) tbtpy; ntspaplg;gLfpwJ. fjpu;tPr;R kW ,izg;gpy;> hv 
Mw;wYs;s /Nghl;lhd; ntspaplg;gLfpwJ. fjpu;tPr;rw;w kW ,izg;gpy;> 
Mw;wyhdJ ntg;g tbtpy; ntspaplg;gLk;. 
 
     ntspaplg;gLk; xspapd; epwkhdJ nghUspd; Mw;wy; gl;il 
,ilntspiag; nghUj;J mikAk;. vdNt> LED f;fs; gy;NtW epwq;fspy; 
mjhtJ ePyk; (SiC)> gr;ir (AIGaP) kw;Wk; rptg;G (GaAsP) Mfpa epwq;fspy; 
fpilf;fpd;wd. jw;NghJ xsp ckpo;T ilNahLfs; nts;is epwj;jpy; (GaInN) 
$lf; fpilf;fpd;wd. 
 
gad;ghLfs; 
 
• mwptpay; kw;Wk; Ma;tff; fUtpfspd; Kd;gf;f gyifapy; Rl;L 

tpsf;fhfg; (Indicator lamp) gad;gLfpwJ. 

• VO cWg;G fhl;rpj; jpiuahfg; (seven segment display) gad;gLfpwJ. 

• Nghf;Ftuj;Jr; irif tpsf;Ffs;> mtru fhy Cu;jpfspd; tpsf;Ffs; 
Nghd;wtw;wpy; gad;gLfpwJ. 

• njhiyf;fhl;rp> miw Fsp&l;b Mfpatw;wpd; njhiy ,af;fpf; fUtpahfg; 
gad;gLfpwJ. 

 
xsp ilNahLfs; 
 
     kpd; iriffis xspapay; iriffshf khw;Wk; p-n re;jp ilNahL 
xsp ilNahL vdg;gLk;. vdNt> xsp ilNahbd; nray;ghL LED -,d; 
nray;ghl;Lf;F Neu; vjpuhdJ MFk;. xsp ilNahL gpd;Ndhf;Fr; rhu;gpy; 
nray;gLk;. mjpYs;s mk;Gf;Fwpfs; xsp mjd;kPJ gLtijf; Fwpf;fpd;wd. 
 
     NghJkhd Mw;wy; nfhz;l Nghl;lhd; hv MdJ> ilNahbd; 
,af;fkpy;yg; gFjpkPJ gLk;NghJ> ,izjpwd; gl;ilapYs;s rpy vyf;l;uhd;fs; 
flj;J gl;ilf;F nry;fpd;wd. ,jdhy;> ,izjpwd; gl;ilapy; Jisfs; 
cUthfpd;wd. ,J vyf;l;uhd;-Jis ,izia cUthf;Fk;. vyf;l;uhd;-Jis 
,izapd; vz;zpf;if p-n re;jp kPJ gLk; xspapd; nrwptpidg; nghUj;J 
mikAk;. ,q;F ,e;j vyf;l;uhd;fs; kw;Wk; Jisfs; kW ,izg;G 
Vw;gLtjw;F Kd;Ng> gpd;Ndhf;Fr; rhu;G kpd;dOj;jk; nfhz;L kpd;Gyj;jpdhy; 
cUthf;fg;gl;l re;jpapd; FWf;Nf vjpnujpuhf tpul;lg;gLfpd;wd. mjhtJ> 
Jiwfs; n-gFjpf;Fk;> vyf;l;uhd;fs; p-gFjpf;Fk; nry;fpd;wd. 
 
     ,jidg; Gw kpd;Rw;wpy; ,izf;Fk;NghJ> vyf;l;uhd;fs; Gwkpd; Rw;wpy; 
gha;e;J xsp kpd;Ndhl;lj;ij Vw;gLj;Jk;. 
 
     gLk; xspapd; nrwpT Ropahf ,Uf;Fk; NghJk;> Gwf;fzpf;fj; jf;f msT 
gpd;Ndhf;F kpd;Ndhl;lk; ,Uf;Fk;. gLk; xsp ,y;yhj epiyapy; Vw;gLk; ,e;j 
gpd;Ndhf;F kpd;Ndhl;lk;> ,Us; kpd;Ndhl;lk; vdg;gLk;. ,J ntg;gj;jpdhy; 
cUthf;fg;gl;l rpWghd;ik Cu;jpfshy; Vw;gLfpwJ. 
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gad;ghLfs; 
• vr;rupf;if kzp mikg;G 
• fpilj;js ,af;fj;jpYs;s ,aq;Fgl;ilapy; vz;zpf;iff; fUtpahf 

gad;gLjy; 
• xsp flj;jpfs; 
• FWe;jfL ,af;fpfs;> Gif fz;Lzu;tpfs; 
• kUj;Jtj; Jiwapy; x-fjpu;fs; %yk; cly; cWg;Gfisf; fz;Lzu;e;J 

fzpdp %yk; tiuglkhf mspj;jy; 
 
#upa kpd;fyk; 
 
     #upa kpd;fyk; my;yJ xsp Nthy;lh kpd;fykhdJ> xsp Nthy;lh 
tpistpdhy; xsp Mw;wiy Neubahf kpd;Ndhl;lkhfNth my;yJ kpd;dOj;j 
NtwghlhfNth khw;Wk; rhjdkhFk;. ,J p-n re;jpapy; #upa xspgLk; NghJ 
kpd;dpaf;F tpiria cUthf;Fk; nghJthd p-n re;jp ilNahL MFk;. #upa 
kpd;fyq;fs; ,U tifg;gLk;. mit p-tif kw;Wk; n-tif MFk;. 
 
     ,uz;L tiffspYk; p-tif kw;Wk; n-tif rpypf;fhd;fs; ,ize;J> 
#upa kpd;fyj;jpd; p-n re;jpia cUthf;Ffpd;wd. p-tif #upa kpd;fydpy; p-
tif rpypf;fhd; mbg;gFjpAk;> mjd;kPJ kPEz;zpa n-tif #upa kpd;fydpy; 
vjpu;kiwahd ,izg;G gad;gLj;jg;gLfpwJ. p-tif rpypf;fhdpd; kWGwk; 
cNyhfg; G+r;R Vw;gLjjg;gl;L> gpd;Gw kpd; ,izg;gpw;Fg; gad;gLj;jg;gLfpwJ. 
n-tif rpypf;fhdpd; Nkw;gFjpapy; cNyhf tiyr;rl;lk; gjpa itf;fg;gl;L 
Kd;Gw kpd; ,izg;gpw;Fg; gad;gLj;jg;gLfpwJ. #upa kpd;fyj;jpd; 
Nkw;gFjpapy; vjpnuhspg;ig fl;Lg;gLjJk; G+r;Rk;> typikahd fz;zhbAk; 
gjpa itf;fg;gl;Ls;sd. 
 
     #upa kpd;fydpy; vyf;l;uhd; Jis ,izahdJ re;jpf;F mUfpy; 
cl;ftug;gLk; xspapdhy; cUthf;fg;gLfpd;wd. ,af;fkpy;yhg; gFjpapy; 
kpd;Gyj;jpd; fhuzkhf> kpd;D}l;l Cu;jpfs; gpupf;fg;gLfpd;wd. vyf;l;uhd;fs; n-
tif rpypf;fhid Nehf;fpAk;> Jisfs; p-tif rpypf;fhd; glyj;ij Nehf;fpAk; 
efu;fpd;wd. n-gFjpia milAk; vyf;l;uhd;fis Kd;Gw kpd; ,izg;G 
kpd;thAk;> p-gFjpia milAk; Jisfis gpd;Gw kpd ,izg;G kpd;thAk; 
Nrfupg;gjhy; kpd;fyj;jpd; FWf;Nf kpd;dOj;j NtWghL cUthFk;. #upa 
kpd;fyj;Jld; ntspg;Gw gS ,izf;fg;gLk;NghJ mjd; topahf> xsp 
kpd;Ndhl;lk; ghAk;. 
 
     mjpf vz;zpf;ifapy; #upa kpd;fyd;fs; njhlupizg;ghfNth gf;f 
,izg;ghfNth ,izf;fg;gl;L #upa kpd;fyd; gyifahfNth> njhFg;ghfNth 
cUthf;fg;gLfpd;wd. mjpf #upa kpd;fyd; gyiffs; xd;Wld; xd;W 
,izf;fg;gl;L #upa jfLfspd; njhFg;G cUthf;fg;gLfpwJ. kpf mjpf 
kpd;jpwd; gad;ghLfspy; #upa gyiffs; kw;Wk; #upa jfLfspd; njhFg;G 
Mfpait gad;gLfpd;wd. 
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gad;ghLfs; 
• fzpg;ghd;fs;> fbfhuq;fs;> nghk;ikfs; Mfpatw;wpy; #upa kpd;fyd;fs; 

mjpfsTk; gad;gLj;jg;gLfpd;wd. #upa kpd;fyd;fs; efUk; 
kpd;toq;fpfspy; gad;gLfpwJ. 

• nraw;iff; Nfhs; kw;Wk; tpz;ntsp gad;ghLfspy; gad;gLfpwJ. 
• #upa gyiffs; kpd;Ndhl;lj;ij cUthf;f gad;gLfpd;wd. 
 
,U Kid re;jp buhd;rp];lu; (BJT) 
 
mwpKfk;: 
     1951 y;> tpy;ypak; ~hf;yp vd;gtu; buhd;rp];lupd; etPd tbtj;ij 
cUthf;fpdhu;. ,J ,Ugjhk; E}w;whz;bd; njhopy;El;g Gul;rpia Vw;gLj;j 
cjtpa Fiwflj;jp fUtp MFk;. buhd;rp];lupy; ntg;g ,og;G FiwthFk;. 
,g;gz;G Mapuf;fzf;fpy; kPr;rpW buhd;rp];lu;fisf; nfhz;l njhFg;gr; Rw;iw 
cUthf;f mbg;gilahf ,Ue;jJ. Ntfkhf Kd;NdwptUk; vyf;l;uhdpay; 
njhopy; Jiwapy; mjpf msT gad;ghLfSf;F njhFg;Gr; Rw;wpd; Njhw;wk; 
toptif nra;Js;sJ. 
 
,U Kid re;jp buhd;rp];lu; (BJT) 
 
     ,t;thW cUthf;fg;gl;l %d;W gFjpfs; ckpo;g;ghd;> mbtha; kw;Wk; 
Vw;ghd; Mfpait KiwNa E> B kw;Wk; C vdg; ngauplg;gl;L Kidfs; 
my;yJ kpd; ,izg;G mikg;G Vw;gLj;jg;gl;Ls;sJ. BJT vd;gJ ,U 
re;jpfisf; nfhz;Ls;sjhy;> ckpo;g;ghd; - mbtha; re;jp (JEB) kw;Wk; Vw;ghd;-
mbtha; re;jp (JCB) Mfpa ,U re;jpfspd; FWf;Nf ,uz;L ,af;fkpy;yhg; 
gFjpfs; cUthfpd;wd. 
      
     ckpo;g;ghd; Kidapy; p-ypUe;J n-f;F Fwpf;fg;gl;Ls;s mk;Gf;Fwp kuG 
kpd;Ndhl;lj;jpd; jpiriaf; Fwpf;fpwJ. 
 
ckpo;g;ghd; 
 
     ckpo;g;ghdpd; Kf;fpa nray;ghL ngUk;ghd;ik Cu;jpfis Vw;ghd; 
gFjpf;F mbtha; topahfj; jUtJ MFk;. vdNt> kw;w ,U gFjpiatpl 
ckpo;g;ghd; MdJ> mjpf msT kh#l;lg;gl;bUf;Fk;. 
 
mbtha; 
 
     kw;w ,UgFjpiatpl (10-6 m) mbtha; MdJ nky;ypajhfTk; Fiwe;j 
msT kh#l;lg;gl;bUf;Fk;. 
 
Vw;ghd; 
 
     ckpo;g;ghdpypUe;J mbtha; topahfr; nrYj;jg;gLk; ngUk;ghd;ik 
Cu;jpfis Vw;gNj Vw;ghdpd; Kf;fpa nray;ghL MFk;. vdNt Vw;ghdpd; msT 
kw;w ,U gFjpia tplg; ngupajhfTk; mikf;f Ntz;Lk; Vnddpy;> ,J mjpf 
kpd; jpwidg; gad;gLj;j Ntz;bAs;sJ. NkYk;> ,J XusT 
kh#l;lg;gl;bUf;Fk;. 
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buhd;rp];lu; kpd;Rw;W tbtikg;Gfs; 
 
     buhd;rp];lu; nray;gLk;NghJ> mjd; Kidfspy; VNjDk; xU Kid> 
cs;sPL kw;Wk; ntspaPL kpd;Rw;WfSf;Fg; nghJthf gad;gLj;Jtijg; 
nghUj;J> %d;W tifg;gl;l kpd;Rw;W mikg;Gfs; cs;sd. 
 

1. nghJ mbtha; (CB) tbtikg;G 
2. nghJ ckpo;g;ghd; kpd;Rw;W tbtikg;G 
3. nghJ Vw;ghd; kpd;Rw;W tbtikg;G 

 
buhd;rp];lu; xU rhtpahfr; nray;gLjy; 
buhd;rp];lu; ngUf;fpahfr; nray;gLjy; 
buhd;rp];lu; miy ,aw;wpahfr; nray;gLjy; 
 

jfty;njhlu;G mikg;Gfs; 
(Comminication Systems) 

 
 
     ,e;j cyfj;jpy; capupdq;fs; Njhd;wpa fhyk; KjNy jfty;njhlu;G 
cs;sJ. mwptpay; kw;Wk; njhopy;El;g tsu;r;rpahdJ ,lk; rhu;e;j 
FiwghLfi jpwk;gl ePf;fptpl;lJ. ,e;j Gtpapy; ve;j ,lj;jpy; cs;s 
xUtuplkpUe;Jk; kw;nwhUtUf;F jftiyg; gupkhwpf; nfhs;syhk;. rpwe;j 
mwptpay; mwpQu;fshd N[.rp.Ngh];> [p. khu;f;Nfhdp kw;Wk; mnyf;]hz;lu; 
fpufhk; ngy; MfpNahuhy; jfty;njhlu;gpy; nkw;nfhs;sg;gl;l tsu;;rpapy; ,Ue;j 
jfty;njhlu;gpy; Nkw;nfhs;sg;gl;l tsu;r;rpapy; ,Ue;J jfty;njhlu;ghdJ mRu 
tsu;r;rpiaf; fz;Ls;sJ> jfty;njhlu;G njhopyhdJ ngupa mstpyhdJ 
kw;Wk; je;jp (1844)> njhiyNgrp (1876)> kw;Wk; thndhyp (1887) Mfpatw;wpd; 
topNa E}w;whz;LfSf;F Kd;Ng jfty;njhlu;G njhlq;fg;gl;ljhy; kpfTk; 
goikahdJk; MFk;. 
 
     gj;njhd;gjhk; E}w;whz;bd; eL kw;Wk; ,Wjpapy; Nkw;nfhs;sg;gl;l jPtpu 
Muha;r;rpahdJ FWfpa fhyj;jpy; neLe;njhiyT gug;Gifapd; tsu;r;rpf;F 
toptFj;jJ. vdpDk;> ,Ugjhk; E}w;whz;lhdJ Ntfk; kw;Wk; ghJfhg;ghd juT 
khw;wj;jpd; Njitia epiwT nra;Ak; tifapy; jfty;njhlu;G mjPj 
tsu;r;rpia fz;lJ. cyfj;jpd; xt;nthU gFjpAk; cyfshtpa epiy mwpAk; 
mikg;G (GPS)> nraw;iff;Nfhs;> nry;yplg;Ngrp kw;Wk; xsp,io jfty;njhlu;G 
Mfpatw;wpd; tUifahy; Fwpg;gplj;jf;f ed;ikfis mile;jd. ,e;j myfpy; 
vyf;l;uhdpa jfty;njhlu;gpd; mbg;gilf;fUj;Jfs; kw;Wk; mtw;wpd; 
gad;ghLfisf; fhzyhk;. 
 
gz;Ngw;wk; (Modulation) 
 
     FWfpa njhiyTfSf;F jftiyg; gug;Gtjw;F rpf;fyhd El;gq;fs; 
Njitapy;iy. jfty; irifapd; Mw;wNy Neubahf mDg;Gtjw;Fg; 
NghJkhdJ. vdpDk; xU jfty;> vLj;Jf;fhl;lhf nrtpAzu; mjpu;ntz; (20 
Kjy; 20>000 Hz)> cyfk; KOtJk; ePz;l njhiyTfSf;F gug;gg;gl 
Ntz;Lkhapd;> jftiy ve;j ,og;Gkpd;wp gug;Gtjw;F rpy El;gq;fs; 
Njitg;gLfpwJ. 
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     neLe;njhiyT gug;Giff;F Fiwe;j mjpu;ntz; nfhz;l mbf;fw;iw 
irifahdJ (cs;sPL irif-baseband signal)> gz;Ngw;wk; (Modulation) 
vdg;gLk; nray;Kiwg;gb mjpf mjpu;ntz; nfhz;l NubNah irifapd; kPJ 
Nkw;nghUj;jg;gLfpd;wJ. vdNt gz;Ngw;wr; nray;Kiwapy;> mbf;fw;iw 
irifia Rke;J nry;y mjpf mjpu;ntz; irif nfhz;l Cu;jp irif 
(NubNah irif-carrier signal) gad;gLj;jg;gLfpwJ. 
 
tPr;Rg; gz;Ngw;wk; (AMPLITUDE MODULATION – AM) 
 
     mbf;fw;iw irifapd; fzNeu tPr;rpw;F Vw;g Cu;jp irifapd; tPr;R 
khw;wg;gl;lhy; mJ tPr;Rg; gz;Ngw;wk; vdg;gLk;. ,q;F Cu;jp irifapd; 
mjpu;ntz; kw;Wk; fl;lk; khwhky; cs;sJ. tPr;Rg; gz;Ngw;wkhdJ thndhyp 
kw;Wk; njhiyf;fhl;rp xypgug;gpy; gad;gLfpwJ. 
 
tPr;Rg; gz;Ngw;wj;jpd; ed;ikfs; 
 

i. vspjhd gug;Gif kw;Wk; Vw;G 
ii. Fiwthd gl;il mfyj; Njitfs; 
iii. Fiwe;j tpiy 
 
tPr;Rg; gz;Ngw;wj;jpd; tuk;Gfs; 
 

i. ,iur;ry; msT mjpfk; 
ii. Fiwe;j nray;jpwd; 
iii. Fiwthd nray; neLf;fk; 
 
mjpu;ntz; gz;Ngw;wk; (Frequency modulation – FM) 
 
     mjpu;ntz; gz;Ngw;wj;jpy;> mbf;fw;iw irifapd; fzNeu tPr;rpw;F 
Vw;whw;Nghy; Cu;jp irifapd; mjpu;ntz; khw;wg;gLfpwJ. ,q;F Cu;jp 
irifapd; tPr;R kw;Wk; fl;lk; khwhky; cs;sd. mbf;fw;iw irifapd; 
kpd;dOj;jj;jpy; Vw;gLk; cau;T> Cu;jp irifapd; mjpu;ntz;iz 
mjpfupf;fpwJ kw;Wk; mjd; kWjiyahFk;. ,J gz;Ngw;wg;gl;l miyapd; 
mjpu;ntz; epwkhiyapy; mKf;fq;fisAk; jsu;TfisAk; Vw;gLj;JfpwJ. 
cuj;j iriffs; mKf;fq;fisAk;> typik Fiwe;j iriffs; 
jsu;TfisAk; cUthf;Ffpd;wd. 
mjpu;ntz; gz;Ngw;wj;jpd; ed;ikfs; 
 
• ,iur;ry; kpfTk; FiwT. ,jdhy; irif-,iur;ry; tpfpjk; mjpfupf;fpwJ. 
• nray;gLk; neLf;fk; kpf mjpfk;. 
• gug;gg;gl;l jpwd; KOJk; gad;gLtjhy;> gug;Gif gaDWjpwd; kpfTk; 

mjpfk;. 
• FM gl;il mfykhdJ kdpjdhy; Nfl;ff;$ba mjpu;ntz; neLf;fk; 

KOtijAk; cs;slf;FfpwJ. ,jdhy; AM thndhypAld; xg;gpLk; NghJ> 
FM thndhyp rpwe;j juj;ijf; nfhz;Ls;sJ. 

 
mjpu;ntz; gz;Ngw;wj;jpd; tuk;Gfs; 
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• mjpu;ntz; gz;Ngw;wj;jpw;F kpfTk; mfykhd miytupir Njit. 
• FM gug;gpfs; kw;Wk; Vw;gpfs; kpfTk; rpf;fyhdit kw;Wk; tpiy 

mjpfkhdit. 
• AM cld; xg;gpLk;NghJ> Vw;Fk; gug;G FM Vw;gpy; FiwthFk;. 
 
fl;lg; gz;Ngw;wk; (PHASE MODULATION – PM) 
 
     fl;lg; gz;Ngw;wj;jpy;> mbf;fw;iw irifapd; fzNeu tPr;rhdJ Cu;jp 
irifapd; fl;lj;ij khw;WfpwJ kw;Wk; Cu;jp miyapd; tPr;R kw;Wk; 
mjpu;ntz; khWtjpy;iy. ,e;jg; gz;Ngw;wk; mjpu;ntz; gz;Ngw;wg;gl;l 
iriffis cUthf;fg; gad;gLfpwJ. ,J mjpu;ntz; gz;Ngw;wj;ijg; 
Nghd;wNj MFk;. Mdhy; Cu;jp miyapd; mjpu;ntz;iz khw;Wtjw;Fg; 
gjpyhf ,q;F Cu;jp miyapd; fl;lk; khw;wg;gLfpwJ. 
 
 
gl;il mfyk; (Band width) 
 
     Fuy;> ,ir> glk; Nghd;w mbf;fw;iw iriffs; my;yJ jfty; 
iriffspd; mjpu;ntz; neLf;fk;> gl;il mfyk; vdg;gLk;. 
 
kpd;fhe;j miyfspd; guty;  
 
     jfty;fisf; nfhz;l irifahdJ Cu;jp miyAld; (NubNah miy) 
gz;Ngw;wg;gl;L xU tpz;ziyf;fk;gpapdhy; gug;gg;gLfpwJ. mJ ntspapy; 
gazk; nra;J> kWKidapy; Vw;Fk; tpz;ziyf;fk;gpahy; Vw;fg;gLfpwJ. 2 
KHz Kjy; 400 GHz tiu mjpu;ntz; cs;s miyfs; fk;gpapy;yh 
jfty;njhlu;gpd; %ykhf gug;gg;gLfpd;wd. gug;gpapy; ,Ue;J Vw;gpf;F 
gazpf;Fk;NghJ> kpd;fhe;j miyapd; typik Fiwe;J nfhz;Nl ,Uf;Fk;. 
gug;gpapdhy; gug;gg;gLk; kpd;fhe;j miy mjd; mjpu;ntz; neLf;fj;jpw;F 
Vw;whw;Nghy; %d;W khWgl;l tifapy; gazk; nra;fpwJ. 
 

• jiu miyg; guty; (my;yJ) Nkw;gug;g miyg; guty; (Vwj;jho 2 KHz 
Kjy; 2 MHz) 

• thd; miyg; guty; (my;yJ) madp kz;lyg; guty; (Vwj;jho 3 MHz 
Kjy; 30 MHz) 

• ntsp miyg; guty; (Vwj;jho 30 MHz Kjy; 400 GHz) 
 
 
jiu miyg; guty; (Ground wave propagation (or)  
surface wave propagation) 
 
     gug;gpapdhy; gug;gg;gl;l kpd;fhe;j miyfs; Vw;gpiar; nrd;wila 
Gtpapd; jiuia jOtpf;nfhz;L nrd;why;> ,e;jg; guty; jiu miyg; guty; 
vdg;gLk;. njhlu;Gila miyfshdJ jiu miyfs; my;yJ Nkw;gug;G 
miyfs; vdg;gLfpd;wd. 
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     cau; mjpu;ntz; miyfSf;F Gtpapd; fhw;W kz;lyj;jpy; mjpf 
Mw;wy; cwpQ;rg;gLtjhy;> jiu miyfspd; mjpu;ntz; ngUk;ghYk; 2MHz I 
tpl Fiwthf ,Uf;Fk;. gfy; Neuq;fspy; Vw;fg;gLk; eLjju miy (medium 
wave) iriffs; Nkw;gug;G miyg; gutiyg; gad;gLj;JfpwJ. 
 
    ,J Kf;fpakhf cs;@u; xypgug;G> NubNahtpd; cjtpahy; flw;gazk;> 
fg;gypy; ,Ue;J fg;gy; kw;Wk; fg;gypy; ,Ue;J flw;fiu jfty;njhlu;G kw;Wk; 
nry;Ngrp jfty;njhlu;G Mfpatw;wpy; gad;gLfpwJ. 
 
thd; miyg; guty; (Sky wave propagation (or) ionospheric propagation) 
 
     tpz;ziyf;fk;gpapypUe;J mjpf Nfhzj;jpy; Nky;Nehf;fp gug;gg;gl;l 
kpd;fhe;j miyfs; kPz;Lk; Gtpia Nehf;fp madpkz;lyj;jhy; 
vjpnuhspf;fg;gLfpd;wd. ,e;j tifahd gug;Gif thd; miy guty; my;yJ 
madp kz;lyg; guty; vdg;gLfpwJ. njhlu;Gila miyfs; thd; miyfs; 
vdg;gLk;. 
 
     Nkw;gug;gpd; kPJ> gug;gp kw;Wk; thd; miy Vw;Fk; Gs;sp (B) ,ilNa 
cs;s FWfpa njhiyT jhTnjhiyT (skip distance) vdg;gLk;. 
 
     jiu miy my;yJ thd; miy Mfpa ,uz;L kpd;fhe;j miyfspd; 
Vw;Gk; ,y;yhj xU gFjp cs;sJ. ,J jhT kz;lyk; my;yJ jhTg; gug;G 
(skip zone or skip area) vd miof;fg;gLk;. 
 
ntsp miyg; guty; (space wave propagation) 
 
     jfty; irifia ntspapd; topNa mDg;Gk; kw;Wk; ngWk; nray;Kiw 
ntsp miyg; guty; vdg;gLk;. 
 
njhiyf;fhl;rp xspgug;g> nraw;iff;Nfhs; jfty;njhlu;G> kw;Wk; Nulhu; Nghd;w 
jfty;njhlu;G mikg;Gfs; ntsp miy gutiy mbg;gilahff; nfhz;Ls;sd. 
 
rpy ed;ikfs; fhuzkhf> mjpf mjpu;ntz;fs; (kP cau; mjpu;ntz; gl;il) 
nfhz;l ikf;Nuh miyfs;> NubNah miyfSf;F gjpyhfg; 
gad;gLj;jg;gLfpwJ. ed;ikfs;: mjpf gl;il mfyk;> cau;thd juT 
tpfpjq;fs;> rpwg;ghd; jpir newpg;gLj;Jk; jpwd;> rpwpa msthd 
tpz;ziyf;fk;gp> Fiwe;j jpwd; Efu;T Nghd;wit MFk;. 
 
nraw;iff;Nfhs; jfty;njhlu;G 
 
     nraw;iff;Nfhs; jfty;njhlu;ghdJ nraw;iff;Nfhs; topahf gug;gp 
kw;Wk; Vw;gp ,ilNa irifiag; gupkhw;Wk; jfty;njhlu;gpd; xU tifahFk;. 
jfty; irifahdJ Gtp epiyaj;jpy; ,Ue;J> thdpy; epiynfhz;Ls;s 
nraw;iff;NfhSf;F Nkypizg;G (Uplink) (mjpu;ntz; gl;il 6GHz) xd;wpd; 
%ykhfg; gug;gg;gLfpwJ. gpd;du; mq;Fs;s buhd;];ghd;lu; vd;w fUtpahy; 
ngUf;fg;gl;L> fPopizg;G (Downlink) (mjpu;ntz; gl;il 4 GHz) %ykhf 
kw;nwhU Gtp epiyaj;jpw;F kPz;Lk; gug;gg;gLfpwJ.  
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     mjpf mjpu;ntz; NubNah miy iriffs; Neu;f;Nfhl;by; nry;Yk;NghJ> 
(Neu;f;Nfhl;Lg; ghu;it)> caukhd fl;llq;fs; my;yJ kiyfs; my;yJ 
Gtpapd; tisgug;G Mfpatw;iw vjpu;nfhs;sf;$Lk;. Mdhy; ,e;j tif 
jfty;njhu;ghdJ> nraw;iff;Nfhs;fs; cjtpahy; NubNah iriffis 
buhd;];ghd;lu; %yk; ngUf;fp> Nkypizg;Gfs; kw;Wk; fPopizg;Gfs; topahf 
njhiyJ}u ,lq;fis nrd;wila kW xspgug;G nra;fpd;wJ. vdNt ,J 
thdpy; cs;s NubNah kW xspgug;gp (radio repeater) vdTk; 
miof;fg;gLfpwJ. 
 
gad;ghLfs; 
 
     nraw;iff;Nfhs;fshdJ mtw;wpd; gad;ghLfs; mbg;gilapy; gy;NtW 
tiffshfg; gpupf;fg;gl;Ls;sd. rpy nraw;iff;Nfhs;fs; fPNo 
tptupf;fg;gl;Ls;sd.  
i. thdpiy nraw;iff;Nfhs;fs;: 

,it Gtpapd; thdpiy kw;Wk; jl;gntg;gepiyiaf; fz;fhzpf;fg; 
gad;gLfpd;wd. Nkfq;fspd; epiwia msg;gjd; %yk; kio> mghafukhd 
#whtsp kw;Wk; Gay;fs; Mfpatw;iw Kd;fzpg;G nra;tjw;F ,e;jr; 
nraw;iff;Nfhs;fs; ekf;F cjTfpd;wd.  

ii. jfty;njhlu;G nraw;iff;Nfhs;fs;: 
,it njhiyf;fhl;rp> thndhyp> ,izar; iriffs; Mfpatw;iw 
gug;Gtjw;Fg; gad;gLfpd;wd. ePz;l njhiyTfSf;Fg; gug;g> xd;wpw;F 
Nkw;gl;l nraw;iff;Nfhs;fs; gad;gLj;jg;gLfpd;wd. 

iii. topelj;Jk; nraw;iff;Nfhs;fs;: 
fg;gy;fs;> tpkhdq;fs; my;yJ NtW ve;j nghUspd; Gtprhu; miktplj;ij 
fz;lwpAk; gzpfspy; ,it <LgLfpd;wd. 

 
xsp ,ioj; jfty;njhlu;G 
 
     Xuplj;jpy; ,Ue;J kw;nwhU ,lj;jpw;F xsp ,ioapd; topahf> 
xspj;Jbg;Gfspd; %yk; jfty;fisg; gug;Gk; Kiw xsp ,ioj; jfty;njhlu;G 
vdg;gLk;. ,J KO mf vjpnuhspg;Gj; jj;Jtj;jpd; mbg;gilapy; 
nray;gLfpwJ. 
 
     xspahdJ ikf;Nuh miy kw;Wk; NubNah miyfis tpl kpf mjpf 
mjpu;ntz;izf; (400 THz Kjy; 790 THz) nfhz;Ls;sJ. rpypf;fh fz;zhb 
my;yJ rpypf;fd; il Mf;i]lhy; xsp,iofs; cUthf;fg;gLfpwJ> NkYk; 
,g;nghUs;fs; Gtpapy; mjpf mstpy; fpilf;fpwJ. jw;NghJ mjpf mfr;rptg;G 
miyePsk; kw;Wk; rpwe;j gug;Gifj; jpwd; fhuzkhf> rhy;Nfhn[idL 
fz;zhbfs; kw;Wk; G@NuhmYkpNdl; gbfg; nghUl;fs; gad;gLj;jg;gLfpd;wd. 
 
     xsp ,iofs; kpd; flj;jhg;nghUl;fs; vd;gjhy;> xd;wpw;F Nkw;gl;l 
miytupirfs; Njitg;gLk; ,lq;fs;> kpd; kw;Wk; kpd;fhe;j ,ilA+Wfisj; 
jtpu;f;f Ntz;ba ,lq;fs; Mfpatw;wpy; ,it gad;gLj;jg;gLfpd;wd. 
 
gad;ghLfs; 
 
     xsp ,io mikg;G gy;NtW gad;ghLfisf; nfhz;Ls;sJ. mit 
ru;tNjr jfty;njhlu;G> efuq;fs; ,ilNa jfty;njhlu;G> juT ,izg;Gfs;> 
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Miy kw;Wk; Nghf;Ftuj;Jf; fl;Lg;ghL kw;Wk; ,uhZtg; gad;ghLfs; 
Mfpait MFk;. 
 
ed;ikfs; 
i. xsp ,iofs; kpfTk; nkypjhdJ. jhkpu tlq;fis tpl Fiwthd vil 

nfhz;lit. 
ii. ,e;j mikg;G kpf mjpf gl;il mfyj;ijf; nfhz;Ls;sJ. ,jd; nghUs;: 

jfty; Rke;J nry;Yk; jpwd; mjpfk; vd;gjhFk;. 
iii. xsp ,io mikg;G kpd; ,ilA+Wfshy; ghjpf;fg;gLtjpy;iy. 
iv. jhkpu tlq;fis tpl xsp ,io kypthdJ. 
 
FiwghLfs;  
i. jhkpuf;fk;gpfSld; xg;gpLk;NghJ xsp ,io tlq;fs; vspjpy; cilaf; 

$bait. 
ii. ,jd; njhopy;El;gk; tpiyAau;e;jJ MFk;. 
 
Nulhu; kw;Wk; mjd; gad;ghLfs; 
 
     Nulhu; (RADAR) vd;gJ Radio Detection And Ranging vd;w 
nrhw;nwhlupd; RUf;fkhFk;. ,J jfty;njhlu;G mikg;Gfspd; gad;ghLfspy; 
Kf;fpakhd xd;whFk;. ,J thD}u;jp> fg;gy;fs;> tpz;fyd; Mfpa njhiyJ}ug; 
nghUl;fis fz;Lzu;tjw;F kw;Wk; mtw;wpd; ,Ug;gplj;ij mwpatjw;Fg; 
gad;gLfpwJ. ekJ fz;zpw;Fg; Gyg;glhj nghUl;fspd; Nfhzk;> njhiyT 
kw;Wk; jpirNtfk; Mfpatw;iw Nulhu; %yk; fz;lwpayhk;. 
 
    Nulhu; MdJ jfty;njhlu;Gf;F kpd;fhe;j miyfisg; gad;gLj;JfpwJ. 
Kjypy; kpd;fhe;j irifahdJ tpz;ziyf;fk;gp %yk; ntspapd; midj;J 
jpirfspYk; gug;gg;gLfpwJ. Fwpg;gpl;l ,yf;Fg; nghUspd; kPJ NkhJk; 
irifahdJ vjpnuhspf;fg;gl;L> vy;yh jpirfspYk; kPz;Lk; gug;gg;gLfpwJ. 
,e;j vjpnuhspf;fg;gl;l irif (vjpnuhsp)> Nulhu; tpz;ziyf;fk;gpahy; 
ngwg;gl;L Vw;gpf;F mspf;fg;gLfpwJ. 
 
     gpwF mJ nray;KiwgLj;jg;gl;L> ngUf;fg;gl;L nghUspd; Gtprhu; 
Gs;sptptuq;fs; fz;lwpag;gLfpd;wd. irifahdJ Nulhupy; ,Ue;J 
,yf;Fg;nghUSf;Fr; nrd;W> kPz;Lk; jpUk;gp tUtjw;F vLj;Jf;nfhs;Sk; 
Neuj;jpy; ,Ue;J ,yf;Ffspd; neLf;fk; fz;lwpag;gLfpwJ. 
 
gad;ghLfs; 
 
     Nulhu;fs; mNdf Jiwfspy; gad;ghLfisf; nfhz;lit. mtw;wpy; rpy 
fPNo Fwpg;gplg;gl;Ls;sd. 
 
i. ,uhZtj;jpy;> ,yf;Ffis ,lk; fhzTk;> fz;lwpaTk; gad;gLfpd;wd. 
ii. fg;gy; %yk; gug;gpy; NjLjy;> thd; NjLjy; kw;Wk; VTfiz topelj;Jk; 

mikg;G Nghd;w topfhl;Lk; mikg;Gfspy; gad;gLfpwJ. 
iii. kiog;nghopT tPjk; kw;Wk; fhw;wpd; Ntfk; Mfpatw;iw mstpl;L> thdpiy 

fz;fhzpg;gpy; gad;gLfpd;wJ. 
iv. mtrufhy #o;epiyfspy;> kf;fspd; ,Ug;gplj;ijf; fz;lwpe;J> mtu;fis 

kPl;Fk; gzpapy; cjTfpwJ. 
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nry;Ngrp jfty;njhlu;G 
 
     nry;Ngrp jfty;njhlu;ghdJ fk;gpfs; my;yJ fk;gptlq;fs; Nghd;w ve;j 
,izg;GfSk; ,d;wp ntt;NtW ,lq;fspy; cs;stu;fSld; njhlu;G nfhs;s 
cjTfpwJ. mjpfkhd gug;gpw;F ,izg;G ,d;wpNa gug;Gifia mDkjpf;fpwJ. 
tPL> mYtyfk; Nghd;w Fwpg;gpl;l ,lj;jpy; ,Ue;J kl;Lky;yhky;> ve;j 
,lj;jpypUe;Jk; gpwUld; njhlu;G nfhs;s topnra;fpwJ. njhiyJ}u 
,lq;fSf;Fk; jfty;njhlu;G trjpia Vw;gLj;JfpwJ. 
 
     ,J ,lk;ngaUk; (roaming) trjpia mspf;fpwJ. mjhtJ 
jfty;njhlu;G KwpT ,d;wp> gadhsu; Xuplj;jpy; ,Ue;J kw;nwhU ,lj;jpw;F 
efuyhk;. ,e;jj; jfty;njhlu;G tiy mikg;ig epWTtjw;F kw;Wk; 
guhkupg;gjw;F MFk; nryT FiwthdjhFk;. 
 
gad;ghLfs; 
i. ,J jdpg;gl;l jfty;njhlu;Gf;F gad;gLfpwJ> kw;Wk; nry;NgrpfSf;F cau; 

Ntfj;jpy; Fuy; kw;Wk; juT ,izg;ig toq;FfpwJ. 
ii. cyfk; KOtJk; xU rpy tpdhbf;Fs; nra;jpfisg; gug;g KbAk;. 
iii. ,izaj;jpd; topNa nghUl;fisg; gad;gLj;Jk; (Internet of Things, IoT) 

Kiwapy;> xU rhjdj;jpd; %yk; gy;NtW rhjdq;fisf; fl;Lg;gLj;JtJ 
rhj;jpakhfpwJ. vLj;Jf;fhl;L> nry;Ngrpiag; gad;gLj;jp> tPl;L 
cgNahfg;nghUl;fs; midj;ijAk; ,af;f KbAk;. 

iv. ,J fy;tpj;Jiwapy; etPd trjpfSld; $ba tFg;giwfs;> 
,izajsj;jpy; ghlk; njhlu;ghd Fwpg;Gfs; fpilg;gJ> khztu;fspd; 
nray;ghLfis ftdpj;jy; Mfpatw;wpy; gad;gLfpwJ. 

 
,izak; (INTERNET) 
 
     ,izak; vd;gJ jfty;njhlu;G mikg;gpy; gd;Kfj;jd;ik nfhz;l 
fUtpfSld; tsu;e;J tUk; xU njhopy;El;gk; MFk;. mJ kf;fSld; njhlu;G 
nfhs;s Gjpa topKiwfis toq;FfpwJ. ,izak; vd;gJ ,yl;rf;fzf;fhd 
kf;fis fzpdp topNa ,izf;Fk;> cyfstpy; mq;fPfupf;fg;gl;Ls;s 
kpfg;ngUk; fzpdp tiy mikg;ghFk;. mJ tho;f;ifapd; midj;J 
eilKiwfspYk; Vuhskhd gad;ghLfisf; nfhz;Ls;sJ. 
 

 
gad;ghLfs;: 
• NjLnghwp: cyfshtpa tiyj;jsq;fspy; jfty;fisj; NjLtjw;Fg; 

gad;gLk; ,izak; rhu;e;j Nritf; fUtpahdJ> NjLnghwp vdg;gLk;. 
• jfty;njhlu;G: ,-nkapy;> cldbr; nra;jpr; Nritfs; kw;Wk; r%f 

tiyj;jsq;fs; %yk;> yl;rf;fzf;fhd kf;fs; xd;wpize;J njhlu;G 
nfhs;tjw;F ,izak; cjTfpwJ. 

• kpd;-tzpfk;: vyf;l;uhdpa tiyj;jsk; %yk; nghUl;fis thq;Fjy;> 
tpw;wy;> Nritfisg; ngWjy; kw;Wk; epjp gupkhw;wk; Mfpa nray;ghLfspy; 
,izak; gad;gLfpwJ. 

,izaj;jpy; cs;s midj;J jfty;fisAk; Nrkpg;gjw;F> cq;fSf;F 
1 gpy;ypad; DVD my;yJ 200 kpy;ypad; GS-Nu b];f;FfSf;F Nky; 
Njitg;gLk;. 
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cyfshtpa epiyawpAk; mikg;G (GLOBAL POSITIONING SYSTEM) 
 
     GPS vd;gJ Global Positioning System – cyfshtpa epiyawpAk; 
mikg;G – vd;gjd; RUf;fkhFk;. ,J top elj;Jk; nraw;iff;Nfhs;fspd; 
cyfshtpa mikg;G MFk;. ,jd;%yk; Gtpf;F mUfpNyh my;yJ NtW ve;j 
,lj;jpNyh ,Uf;Fk; GPS Vw;gpf;F> Gtprhu; miktplk; kw;Wk; fhyk; njhlu;ghd 
jfty;fis toq;FfpwJ. 
 
     gy;NtW nraw;iff;Nfhs;fspd; tiyaikg;G cjtpAld; GPS 
nray;gLfpwJ. ,e;j nraw;iff;Nfhs;fs; xt;nthd;Wk; NubNah miyfs; 
Nghd;w xU Jy;ypa irifia xypgug;GfpwJ. ,Ug;gplk; Fwpj;j juit 
mspf;Fk; ,e;j iriffs;> tpz;ziyf;fk;gpapdhy; ngwg;gl;L> gpwF GPS 
nkd;nghUshy; jfty;fshf khw;wk; nra;ag;gLfpwJ. nkd;nghUshdJ 
Fwpg;gpl;l nraw;iff;Nfhis fz;Lzu;e;J> mjd; ,Ug;gplk; kw;Wk; xt;nthU 
nraw;iff;Nfhspy; ,Ue;Jk; iriffs; gazk; nra;a vLj;Jf;nfhs;Sk; Neuk; 
Mfpatw;iwf; fz;lwpfpwJ. 
 
     gpwF> nkd;nghUs; MdJ xt;nthU nraw;iff;Nfhspy; ,Ue;Jk; ngWk; 
juTfis nray;Kiwg;gLj;jp> Vw;gpapd; ,Ug;gplj;ijf; fzpf;fpwJ. 
 
gad;ghLfs;: 
 
     cyfshtpa epiyawpAk; mikg;G gy Jiwfspy; kpfTk; gaDs;sjhf 
cs;sJ mitahtd: ,aq;Fk; thfd epu;thfk; (fhu;fs;> ruf;F thfdq;fs; 
kw;Wk; NgUe;Jfs; Mfpatw;wpd; jlk; gpd;gw;wy;)> tdtpyq;F epu;thfk; 
(Mgj;jhd td tpyq;Ffisf; fzf;fply;) kw;Wk; nghwpapay; Jiw 
(Ruq;fg;ghijfs;> ghyq;fs; Mfpatw;iw cUthf;Fjy;) Mfpait MFk;. 
 
tptrhak;> kPd;tsk; kw;Wk; Ruq;fk; Mfpa Jiwfspy;  
jfty;njhlu;Gj; njhopy;El;gj;jpd; gad;ghL 
 
tptrhaj; Jiw 
       jfty;njhlu;G njhopy;El;gj;ijg; (Information and Communication 
Technology – ICT) tptrhaj;Jiwapy; gad;gLj;Jk;NghJ cw;gj;jp 
mjpfupf;fpwJ> tptrhapfspd; tho;f;ifj;juk; caUfpwJ. tptrhapfSf;F cs;s 
rthy;fs; kw;Wk; ,ilA+Wfs; jPu;f;fg;gLfpd;wd. NkYk;> 
 
• czT cw;gj;jpia mjpfupj;jy; kw;Wk; gz;iz epu;thfk; Mfpatw;wpy; 

mjpfstpy; gad;gLfpwJ. 
• jz;zPu;> tpijfs; kw;Wk; cuq;fs; Mfpatw;wpd; Nkk;gl;l gad;ghl;bw;F 

cjTfpwJ. 
• NuhNghf;fs;> ntg;gepiy kw;Wk; <ug;gjk; czu;tpfs;> thd;top glq;fs; 

kw;Wk; GPS njhopy;El;gk; Mfpait cs;slf;fpa mjpetPd 
njhopy;El;gq;fisAk; ,q;F gad;gLj;jyhk;. 

• Gtprhu; jfty; mikg;Gfs; (GIS- Geographic Information Systems) MdJ 
xU Fwpg;gpl;l jhtuj;ij gapupLtjw;F jFjpahd ,lj;ij KbT nra;tJ 
vd Ntshz;ikj;Jiwapy; tpupthfg; gad;gLfpwJ. 
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kPd;tsj; Jiw 
• nraw;iff;Nfhs; fz;fhzpf;Fk; mikg;ghdJ kPd;gpbg;G gFjpia 

milahsk; fhz cjTfpwJ. 
• ghu;NfhLfis gad;gLj;Jtjd; %yk; kPd; gpbf;fg;gl;l Njjp kw;Wk; Neuk;> 

kPd; tifapd; ngau;> kPdpd; juk; Mfpatw;iw milahsk; fhzKbAk;. 
 
Ruq;fj;Jiw 
• Ruq;fj;Jiwapy;> nray;gL jpwd; mjpfupg;G> njhiyJ}u fz;fhzpg;G kw;Wk; 

Nguplu; eilngw;w ,lj;ij mwpjy; Mfpatw;wpy; ICT gad;gLfpwJ. 

• Ruq;fj;jpy; rpf;fpf;nfhs;Sk; njhopyhsu;fSf;F xyp-xsp vr;rupf;ifia 
mspf;fpwJ. 

• njhiyJ}uj;jpy; cs;s Ruq;fg;gzpaplq;fis ,izf;f cjTfpwJ. 
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Practice Questions 
 

1. WIMAX is related to which one of the following? 
a. Biotechnology     b. Space technology 
c. Missile technology    d. Communication technology 

WIMAX vd;gJ gpd;tUtdtw;wpy; ve;j njhopy; El;gj;ijr; rhh;e;jJ? 
a. Biotechnology     b. Space technology 
c. Missile technology    d. Communication technology 
 

2. A metal semiconductor junction diode is called  
a. Schottky diode     b. Photo diode 
c. Tunnel diode     d. P-N Junction diode 
xU cNyhf Fiwflj;jp re;jp ilNahL ____ vdg;gLk;? 
a. rhl;fp ilNahL    b. Nghl;Nlh ilNahL 
c. ldy; ilNahL    d. P-N re;jp ilNahL 
 

3. In a transistor, if the value of  is 0.9 then what is the value of β? 
a. 9   b. 90   c. 0.9   d. 900 
Solution: 

  1

0.9 0.9

1 0.9 0.1





=

−

= =
−

 

  β = 9 
xU buhd;rp];lhpy;> -d; kjpg;G 0.9 vd;Wk; β-d; kjpg;G vd;d? 
a. 9   b. 90   c. 0.9   d. 900 
 

4. R-C coupling is used for  
a. Voltage amplification   b. power amplification 
c. current amplification   d. Direct amplification 
R-C gpizg;gpd; gad;ghL 
a. kpd;dOj;j ngUf;fk;    b. Mw;wy; ngUf;fk; 
c. kpd;D}l;l ngUf;fk;    d. Neu; ngUf;fk; 
 

5. Thermistor is a  
a. Material with positive Thomson effect 
b. Material with a negative temperature co-efficient  
c. Material with a positive temperature co-efficient 
d. Material with a negative Thomson effect 
njh;kp];lhh; vd;gJ? 
a. Neu; jhk;rd; tpisT nfhz;lJ. 
b. vjph;f;Fwp kpd;jil ntg;gepiy vz; nfhz;lJ. 
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c. Neh;f;Fwp kpd;jil ntg;gepiy vz; nfhz;lJ. 
d. vjph; jhk;rd; tpisT nfhz;lJ. 

 
6. If the voltage gain of an amplifier without feedback is 20 and with 

negative voltage feedback it is 12, then the feedback fraction is 
a. 5/3  b. 3/5  c. 1/5   d. 0.033 
kpd;D}l;lkpy;yh xU ngUf;fpapd; kpd;dOj;j ngUf;f vz; 20 vjph; 
kpd;D}l;lk; nfhLf;fg;gl;l kpd; mjd; kpd;dOj;j ngUf;f vz; 12 vdpy; 
kpd;D}l;l gpd;d kjpg;ig fhz;f. 
a. 5/3  b. 3/5  c. 1/5   d. 0.033 
 

7. Which of the following is the non-Sinusoidal oscillator? 
a. LC oscillator    b. RC oscillator 
c. Crystal oscillator   d. Multivibrator 
fPo;fz;ltw;wpy; vJ ird; tbtw;w miyapaw;wp? 
a. LC miyapaw;wp   b. RC miyapaw;wp 
c. gbf miyapaw;wp   d. gy;yjph;tp 
 

8. Silicon is one of the best-known semis conducting material. As its 
temperature more, it becomes a better conductor. But the temperature at 
which the silicon permanently damage is 

a. 100C  b. 150C  c. 200C  d. 250C 
rpypf;fhd;> rpwe;j mwpag;gl;l Fiwflj;jpfspy; xd;whFk;. mjd; 
ntg;gepiy mjpfhpf;ifapy; mJ rpwe;j flj;jpahfpwJ. Mdhy; ve;j 
ntg;gepiyapy; rpypf;fhd; epue;jukhf nraypog;gJ? 
a. 100C  b. 150C  c. 200C  d. 250C 
 

9. Who invented the Bipolar Junction transistor? 
a. Bardeen  b. Brattain  c. Shockley  d. all the above 
,UKid re;jp buhd;rp];liu fz;Lgpbj;jtu; ahu;? 
a. gu;Bd;  b. gpiuld;  c. ~hf;yp  d. midj;Jk; 
 

10. The world’s first computer ‘ENIAC’ was invented by 
a. J. Presper Eckert and John Mauchly 
b. J.A. Fleming 
c. Brattain and Bardeen 
d. Newton 
cyfpd; Kjy; fzpdpahd ‘ENIAC’-I fz;Lgpbj;jth; ahu;? 
a. J. gpnu];gpu; Vf;fu;l; kw;Wk; [hd; nkf;fhNy 
b. J.A. gpskpq; 
c. gpiuld; kw;Wk; gu;Bd; 
d. epA+l;ld; 
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11. The Forbidden energy gaps for Si and Ge at room temperature? 
a. 1.1ev and 0.9ev   b. 1.1ev and 0.7ev 
c. 1.4ev and 0.9ev   d. 1.4ev and 0.7ev 
miw ntg;gepiyapy; rpypf;fhd; kw;Wk; n[u;khdpak; Mfpatw;wpd; 
tpyf;fg;gl;l Mw;wy; ,ilntsp KiwNa? 
a. 1.1ev and 0.9ev   b. 1.1ev and 0.7ev 
c. 1.4ev and 0.9ev   d. 1.4ev and 0.7ev 
 

12. The process of adding impurities to the intrinsic semiconductor is called 
_____ 
a. n-type intrinsic semiconductor 
b. p-type intrinsic semiconductor 
c. doping 
d. n-type extrinsic semiconductor 
cs;shu;e;j Fiwflj;jpfSld; khRfisr; Nru;f;Fk; epfo;T ____ 
vdg;gLk;? 
a. n-tif cs;shu;e;j Fiwflj;jp 
b. n-tif cs;shu;e;j Fiwflj;jp 
c. kh#l;Ljy; 
d. n-tif Gwtpayhd Fiwflj;jp 

 
13. Elements like Silicon and Germanium to be used as a semiconductor is 

purified by ____ methods. 
a. Heating under vaccum   b. Zone-refining 
c. Van-Arkel method    d. Electrolysis 
Fiw flj;jpfshfg; gad;gLk; rpypfd;> n[h;khdpak; Nghd;w jdpkq;fs; 
____ Kiwapy; J}a;ikg;gLj;jg;gLfpd;wd 
a. ntw;wplj;jpy; ntg;gg;gLj;Jjy;  b. Gyj; J}a;ikahf;fy; 
c. thd; - Mh;fy; Kiw   d. kpd;dhw; gFj;jy;  
 

14. What is the capacity of Blu-Ray disc? 
a. 50 GB  b. 4.7 GB  c. 1.5 GB  d. 2TB 
g;@-Nu tl;bd; nfhs;ssT vd;d? 
a. 50 GB  b. 4.7 GB  c. 1.5 GB  d. 2TB 
 

15. The technology used for stopping the brain from processing pain is 
a. precision medicine    b. wireless brain sensor 
c. virtual reality     d. radiology 
%isahdJ typiar; nrayhf;Ftij epWj;jg; gad;gLj;jg;gLk; 
njhopy;El;gk; 
a. Jy;ypa kUj;Jtk;    b. fk;gpapy;yh %is czh;tp 
c. nka;epfh; cz;ik    d. fjphpaf;ftpay; 



 

24 | P a g e  APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 

 

  
16. At room temperature, a potential difference equal to the barrier potential 

is required before a reasonable forward current starts flowing across the 
diode. This voltage is known as ____ 
a. threshold voltage    b. cut-in voltage 
c. knee voltage     d. all the above 
miw ntg;gepiyapy; ilNahL topahf Fwpg;gpl;l xU msT 
kpd;Ndhl;lk; gha> kpd;dOj;j muZf;Fr; rkkhd kpd;dOj;j NtWghL 
Njitg;gLfpwJ. ,e;j kpd;dOj;ij vt;thW miof;fg;gLfpwJ? 
a. njhlf;f kpd;dOj;jk;   b. ntl;L kpd;dOj;jk; 
c. tpisT gFjp kpd;dOj;jk;  d. midj;Jk; 

 
 
 
 
 
 


