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a`{EnQk gOvn~vQqElQ XQl~py 

4  v#nQ prQc|@C\qy 

4.1  rQk~w kp`t (Vacuum Tubes – Valves) 
rQk~w kp`t ynE i@lk~@tY`~d kWpyk~ an~wr\gw, v`wy sm|pRr\N@yn~m ivw~ krn lq vWqEr# 

bl~bykQ. rQk~w kp`tyk, @vnw~ i@lk~@tY`nQk up`Ag vlt vd` k#pW@p@nn @vns vnE@y~ hQs~ 

avk`Xyk~ n#w@h`w~ rQk~wyk~ wOlQn~ vQqElQ {`r`vk~ gl` y`myQ. rQk~wyk~ wOl pvwQn nQqhs~ 

i@lk~@tY`~n em avk`Xy wOlm pvwQn pvwQn {n a`@r ~̀pQw vs~wOvk~ @vwt a#qWyyQ. wvq e~v` em 

avk`X@y~m pvwQn s^N a`@r ~̀pQw vs~wOvkQn~ vQkr\;Ny @v|. @mm i@lk~@tY`~nvl clQwy em 

avk`XywOl gl` yn vQq&Ew~ {`r`vk~ @ls s#lkQy h#kQy. 

4.1.1  w‘myn vQ@m ~̀cny (Thermionic Emmission) 

rQk~wyk~ wOl pvwQn sQhQn~ km|bQyk~ @h ~̀ wOnW whdEvk~ rk~w wp~w (red-hot) vn@wk~  

rw~kL@h`w~ nQqhs~ i@lk~@tY`~n vlt pYm`Nvw~ Xk~wQyk~ l#bWm @h~wO@k`t@gn e~ avt avk`Xyt 

mEq`h#@r\. u;~Nw~vy v#dQvWmw~ smgm, vQ@m ~̀cny vn i@lk~@tY`~n pYm`Nyq v#dQ@vyQ. @mm kYQy`v 

w‘myn vQ@m ~̀cny @ls h#[Qn~@v|. i@lk~@tY ~̀n vQ@m ~̀cnyvn @l ~̀h @k`ts k#@w ~̀dy @ls 

h#[Qn~@vyQ. s`m`n&@yn~ k#@w ~̀dy sQhQn~ @l`~h nLyk~ vn awr eywOl, vQq&Ew~ @ls s~pr\; 

@n`vn@ls r[v` a#wQ sRwYQk`v mgQn~ k#@w ~̀dy rk~w wp~w vnwOr# rw~@k@r\. nmEw~ kOd` kp`t vl 

@vnmm k#@w ~̀dyk~ @n`m#wQv, sRwYQk`vm k#@w ~̀dy @ls kYQy`kryQ. 

4.1.2    kp`t vr\gWkrny 

kp`t wOl a#wQ i@lk~@tY`~d sAK&`v sh e~v` sm|bn~{kr a#wQ pQLQ@vl anEv, phw s[hn~ ayEr# 

vQvQ{ vr\g vlt @bq` @vn~kr a#w. s`m`n&@yn~ sRwYQk`v sh k#@w ~̀dy i@lk~@tY`~d @qkk~ @n`v 

ekk~ @ls gnn~gnE l#@b|. prQp} vlqW kp`t@y~ sA@k~wy a[QnvQt s`m`n&@yn~ sRwYQk`v a[QnE 

@n`l#@b|. 4.1 r$py bln~n. 

1. d@y ~̀d kp`t  (i@lk~@tY`~d @qkyQ) 

2. tY@y ~̀d kp`t (i@lk~@tY ~̀d wOnyQ) 

3. @tt|@r ~̀d (i@lk~@tY`~d hwryQ) 

4. @pn~@t ~̀d (i@lk~@tY`~d phyQ) 

5. dbl~ d@y ~̀d (i@lk~@tY`~d wOnyQ, ekm kp`ty wOl @vn~ @vn~ vX@yn~ d@y ~̀d @qkk~ 

s~}`pny kr a#w, @p`qE k#@w`~dyk~ a#w) 

6. d@y ~̀d|-tY@y ~̀d| (i@lk~@tY`~d hwryQ, ekm kp`ty wOl d@y ~̀dyk~ sh tY@y`~dyk~ s~}`pny 

kr a#w, k#@w ~̀dy e~ @qktm @p`qEy.) 
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7. tY@y ~̀d|-@pn~@t ~̀d| (i@lk~@tY`~d hwyQ, ekm kp`ty wOl tY@y ~̀dyk~ sh @pn~@t ~̀dyk~ 

pvwQn awr k#@w ~̀dy e~ @qktm @p`qEy) 

 

 4.1.2.1  d@y ~̀d kp`t (diode valve) 

d@y ~̀d kp`tyk i@lk~@tY`~d @qkkQ. ekk~ sRwYQk`v @h ~̀ k#@w ~̀dy vn awr a@nk a#@n ~̀dy 

(anode) @hvw~ p~@l~ty (plate) @ls h#[Qn~@vyQ. @mhQ a#@n ~̀dy, k#@w`~dy vtkr@gn sQtQn 

@l ~̀h nLykQ. 4.2 r$p@y~ q#k~@vn prQqQ k#@w ~̀dy rw~krnElbn~@n~ sRwYQk`vt sm|bn~{kr a#wQ adE 

vQ.g`.b yk~ (@v ~̀ 1 –- 12 ) shQw A b#trQy mgQnQ. a#@n`~dyt a{Qk @v ~̀l~tWyw`vyk~ ( @v ~̀ 50-300 

pmN) shQw B b#trQ@y~ {n agYy sm|bn~{ kr a#w. 
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a#@n`~d @v ~̀l~tWyw`vy Va v#dQkl@h`w~ It anEr$pv a#@n ~̀d {`r`v Ia v#dQvW, ek~wr` sn~w^p~w 

s~}`vr agykt p#mQ@N~. kQsQm vQtk @mm sn~w^p~w avs~}`v eL@BnwOr# kp`tyk~ kYQy`w~mk krnE 

@n`l#@b|. 

a#@n`~d @v ~̀l~tWyw`@v| sh a#@n ~̀d {`r`@v| gONQwy, enm| ( Va x Ia )  yn agy kp`t@y~ pYwQq`n 

]mw`v (Input power) @ls h#[Qn~@v|. 

 

4.1.2.1.1  s^jEkrNy (rectification ) 

ar\{ wrAg s^jEkrNy 

srl s^jEk`rk prQp}yk~ 4.3 r$p@yn~ q#k~@v|. @my d@y ~̀d kp`tykQn~ @k@rn k`r\&yt @h`[m 

uq`hrnykQ.  S1 q~vWwWyQk qMr@yn~ sRwYQk`v rw~kQrWm s[h` adE @v ~̀l~tWyw`vkQn~ yEk~w e~.sW 

{`r`vk~ s#p@y~. S2 q~vWwWyQk qMr@yn~ s#p@yn~@n~ a{Qk agyk~ shQw pYw&`vr\w @v ~̀l~tWyw`vykQ. 

kp`ty hrh` i@lk~@tY`~n gl` yn~@n~ k#@w ~̀d@y~ sQt a#@n ~̀dyt b#vQn~ {`r`v gln~@n~ It vQr#q~{  

 

qQX`vty. @my r#p@y~ IhQsQn~ q#k~@vn Ia {`r`v @vyQ. syQn`k`r wrAg@y~ phL b`gy vQr#q~{ 

qQX`@v| b#vQn~ ey a@h ~̀sQ @v|. enm| x`ryt l#@bn~@n~ s^jEkrNy vR srl {`r`vkQ. @my ar\{ 

wrAg s^jEkrNy @ls h#[Qn~@v|. 

 

pRr\N wrAg s^jEkrNy 

4.4 r$p@y~ q#k~@vn prQqQ d@y ~̀d kp`t @qkk~ x`vQw kQrW@mn~ sm|pRr\N wrAgym s^jEkrNy kL 

h#kQy. enm| ihw wrAg@yn~ a@h ~̀sQvn b`gy @mhQqW @qv#nQ kp`t@yn~ s^jEkrNy vW x`ry @vw 
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@y`mE @k@r\. @b`@h`~vQt @mv#nQ kp`t @qkk pvwQn sArck ek~ kp`tyk~ wOl a#wOlw~ kr 

nQr\m`Ny kr a#w. e~v` dbl~ d@y ~̀d kp`t vr\gyt ayw~ @vyQ. 

 

 

4.1.2.2     tY@y ~̀d kp`ty ( Triode Valve  ) 

tY@y ~̀d kp`ty s`q` a#w~@w~ i@lk~@tY`~d wOnk~ an~wr\gw kQrW@mnQ. wOn~v#nQ i@lk~@tY`~dy gYQdy 

(grid) @hvw~ p`lk gYQdy (Control Grid)  @ls h#[Qn~@v|. @my k#@w ~̀dy sh a#@n ~̀dy awr, 

k#@w`~dy vtkr@gn sQtQn @p`tvl~ kWpykQn~ yEw~ km|bQ qMryk~ @ls nQmv` a#w. 

     gYQdyt {n @v ~̀l~tWyw`vyk~ l#bE@n`w~ i@lk~@tY`~n v#dQpEr e~@qst a`kr\;Ny vn b#vQn~ 

i@lk~@tY`~n {`r`v vr\{ny @v|. wvq @v|gvw~v p#mQ@nn i@lk~@tY`~n vlQn~ @b`@h`myk~ gYQdy hrh` 

a#@n`~dy @vwt gl` yn b#vQn~ a#@n ~̀d {`r`v v#dQ @vyQ.  

    @mhQ pYwQvQr#q~{ kYQy`vlQy vnE@y~ gYQdyt s^N @v ~̀l~tWyw`vyk~ lb`qWmyQ. @mvQt k#@w ~̀d@yn~ 

nQk~@mn i@lk~@tY`~n gYQdy mgQn~ vQkr\XNyvn b#vQn~ a#@n ~̀dy @vw gl`yn i@lk~@tY`~n {`r`v 

adE@vyQ. a#@n ~̀d {`r`v gYQdy mgQn~ p`lny kLh#kQ b#vQn~ ey p`lk gYQdy @ls h#[Qn~@vyQ. 

4.1.2.3     @tt|@r ~̀d kp`ty (Tetrode ) 

ihw 4.1 r$p@y~ q#k~@vn prQqQ @tt|@r ~̀d kp`t@y~ i@lk~@tY`~d hwrk~ a#w. hwrv#n~n s~kYWn~ gYQd| 

(screen grid) ynE@vn~ nm| kr a#w. ey p`lk gYQdy sh a#@n ~̀dy awr svQkr a#wQ wvw~ 

gYQdykQ. s~kYWn~ gYQdy @h~wO@k`t@gn, p`lk gYQdy sh a#@n ~̀dy awr pvwQn {`rQw`v iw` phL 

mt|tmkt adE @vyQ. gOvn~ vQqElQ sAK&`w (RF) pQLQb[ v#dktyEwO vlqW @my iw` v#qgw~@v|. 
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4.1.2.4     @pn~@t ~̀d| kp`t (Pentode valve) 

ihw 4.1-r$p@y~  q#k~@vn ayEr# @pn~@t ~̀d kp`t@y~ i@lk~@tY`~d phk~ a#w. ps~v#n~n vnE@y~ 

a#@n`~dy sh s~kYWn~ gYQdy awr svQkrn lq wvw~ gYQdykQ. @my s@pYsr\-gYQdy (suppressor grid) 

nmQn~ h#[Qn~@vyQ. 

4.1.2.5     k#@w ~̀d kQrn nly (cathode ray tube - CRT) 

 

o|sQls~@k`~p~, r$pv`hQnW sh prQGnk @m`nQtr@y~ pY{`nm up`Agy vnE@y~ k#@w`~d kQrn nLyyQ. @my 

rQk~w kp`t@y~ awQqQyENE avs~}`vkQ. @mhQ k#@w ~̀d@yn~ nQkOw~vn i@lk~@tY`~n {`r`v wQr@y~ ek~ 

l]yk~ @vw @y`mEvn awr, ehQ a#wQ pYwQqWp~w a`@l~pny @h~wO@k`t@gn qWp~wQmw~ wQwk~ @ls 

qr\XNy @vyQ. k#@w ~̀d kQrN nLy wOl a#wQ sQrs~ whdE @qkt @qnElbn @v ~̀l~tWyw`vy mgQn~ 

i@lk~@tY`~n kqm|by wQrs~ @ls clny vn awr, wQrs~ whdE @qk mgQn~, sQrs~v clny krnE lbyQ. 

@mm clQwyn~ s[h` ekQ@nkQn~ s~v`yw~w o|sQ@l~tr @qkkQn~ l#@bn wrAg @qkk~ x`vQw@yn~ 

@n`@yk~ ak`r@y~ wrAgvl h#dhEr#km| o|sQ@l`s~@k ~̀p~ wQr@y~ q#kgw h#kQy. 

r#pv`hQnQ@y~ sQrs~ @q`~lny hr\s~t| 50 k~ vn awr wQrs~ @q ~̀lny hr\t|s~ 31650 k sAK&`wyk~ shQw 

kQyw~q#wQ (sawtooth wave form) wrAgykQn~ smn~vQwy. i@lk~@tY`~n kqm|b@y~ wWvYw`v 

r[`pvw~@n~ gYQdyt lb`@qn @v`~l~tWyw`vy mwy. 

vr\N r$pv`hQnQ@y~ k#@w ~̀dkQrn nL@yhQ kYQy`k`rQw~vy vd` sAkWr\N vRvkQ. ehQ rwO, nQl~ sh @k`L 

vr\N wOnt anEr$p i@lk~@tY`~n kqm|b wOnk~ kYQy`w~mk @v|. @mm vr\N wOn vQvQ{ anEp`w vlt mQXY 

vW@mn~ o|n$m vr\Nyk~ l#@b|. 

4.2  ]mw` vr\{ky  (Power Amplifier) 

   ]mw` vr\{ny ynE myQ@kY`@f ~̀nykQn~ @h ~̀ @vnw~ a`k`rykQn~ l#@bn qEr\vl sAZ`vk~ s~pWkryk~ 

kYQy`kQrWmt wrm| pYbl sAZ`vk~ bvt prQvr\wny kQrWmyQ. tY@y ~̀d kp`t@y~ x`vQw s[h` @h`[m 
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uq`hrnyk~ vnE@y~q ]mw` vr\{kyyQ(4.6 r$py ). @mm prQp}@y~ gYQdy s[h` @vnm b#trQyk~ 

a#ww~ s`m`n&@yn~ pYwQ@r`~{ @y`q` gnQmQn~ avX& @v ~̀l~tWyw`vy spynE l#@b|. 

 

@mm @v ~̀l~tWyw`vy gYQd| n#BEr#v (grid-bias) @h`~ gYQd| n#BEr# @v ~̀l~tWyw`v (grid-bias voltage) 

@ls h#[Qn~@v|. @my @b`@h`~vQt s^N vQxvyk~ @vyQ. 

4.2.1  vr\{k pn~wQ (Classes of Amplifiers) 

gYQdy @vw qEr\vk sAZ`vk~ lb`qEn~vQt em sAZ`vt anEkSkv gYQd| @v`~l~tWyw`vy vQclny vn awr 

It anEkSl @ls a#@n ~̀d {`r`vq vQclny@v|. @mhQqW gYQd| n#BEr# @v ~̀l~tWyw`vy anEv pYwQq`n 

sAZ`@v| s~vx`vy @vns~vn b#vQn~ It anEr$p @ls vr\{k pn~wQ kWpykt @bq`@vn~kr a#w. e~v` 

A, B, AB, AB1, C   a`qW vX@yn~ pn~wQ kWpykt @bq` @vn~kr a#w. 

4.2.1.1   A-pn~wQ@y~ vr\{k Class-A Amplifier 
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A-pn~wQ@y~ vr\{kyk, ihw 4.7 r#p@y~ q#k~@vn prQqQ pYs~}`y@y~ @r\KWy @p@qs pmNk~ pY@y ~̀j\nyt 

g#@n~. @m| @h~wO@vn~ pYq`n sAZ`@vhQ s~vx`vy @vns~ @n`vW pYblw`vy pmNk~ v#dQvW pYwQq`n 

sAZ`v @ls nQkOw~@v|. srl @r\KWy @p@qs pmNk~ kYQy`w~mkvn ayEr# gYQd|n#BEr# @v ~̀l~tWyw`v 

sks~kr a#w. r$p@yhQ q#k~@vn kYQy`k`rW l]y @w`~r`@gn a#w~@w~ It g#l@pn @lsty. 

4.2.1.2   B-pn~wQ@y~ vr\{k Class-B Amplifier 

 

  B pn~wQ@y~ vr\{k s[h` kYQy`k`rW l]y @w ~̀r`@hn a#w~@w~ 4.8 r$p@y~ q#k~@vn ayEr#, a#@n ~̀d 

{`r`v XSn&y @h ~̀ It a`sn~n agyk~ a#wQ s~}`nyk~y. @mhQ a#wQ vQ@X~; l]Ny nm| pYq`n 

sAZ`@vhQ ek~ ar\{yk~ k#pW, a@nk~ ar\{y pmNk~ vr\{nyvW pYwQq`n sAZ`v @ls nQkOw~vWmyQ. 

4.8 r$p@y~ q#k~@vn vr\{k prQp}y “pE;~-pEl~” vr\{kyk~ (Push-Pull Amplifier) @ls h#[Qn~@v|. 

@mhQ a#wQ ek~ kp`tykQn~ pY{`n sAZ`@vhQ ek~ adk~ pmNk~ vr\{nyvn awr, a@nk~ kp`t@yn~ 

a@nk~ ar\{y vr\{ny @vyQ. r$p@y~ pYs~}`r@yn~ qk~v` a#w~@w~ vr\{nyvR sAZ`@vhQ ek~ adk~ 

pmNQ. 

@b`@h`~vQt XYv& sAK&`w vr\{k s[h` (AF Amplifier) @mm pE;~-pEl~ vr\{k prQp} x`vQw @vyQ. 
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4.2.1.3   C-pn~wQ@y~ vr\{k Class-C Amplifier 

  C pn~wQ@y~ vr\{k s[h` kYQy`k`rW l]y @w ~̀r`@hn a#w~@w~ 4.9 r$p@y~ q#k~@vn ayEr#, a#@n ~̀d 

{`r`v XSn&yvn s~}`nytw~ advR gYQd|n#BEr# @v ~̀l~tWyw`vyk~ pvw~n ayEr#y. @mhQqW vr\{ny vn~@n~ 

pYq`n sAZ`@vhQ wrAg@yn~ adktw~ s~vl~pyk~ adE pYm`Nyk~ vWm vQ@X~;w~vykQ. gOvn~vQqElQ sAK&`w 

vr\{k s[h` C pn~wQ@y~ vr\{k x`vQw @k@r\. 

 

 

4.2.2  vr\{k s`{ky (Amplification Factor) - µ 

vr\{k prQp}yk kYQy`k`rWw~vy m#ng#nWm s[h` ym|kQsQ mQnEm| qN~dk~ avX&@v|. e~s[h` vr\{k 

s`{ky ar\}qk~v` a#w. mQn~ q#k~@vn~@n~ gYQd| @v ~̀l~tWyw`v @v ~̀l~t| ekkQn~ @vns~vnvQt a#@n ~̀d| 

{`r`v mQ.a#. kWykQn~ @vns~@v|q yn~nyQ. ey “mQyE” (µ ) nm#wQ gYWk~ akO@rn~ qk~vnE l#@b|. 

µ  = a#@n ~̀d {`r`@vhQ @vns / gYQd| @v ~̀l~tWyw`@vhQ @vns 

 

4.3    ar\{ sn~n`yk (Semiconductor) n#w@h`w~ @s`lQd| s~@t|t| (Solid State) mRl{r\m 

rQk~w kp`tyk vQqElQ {`r`vk~ gl` yn~@n~ hQs~ avk`Xy wOlQnQ. pYwQqWp~w phnk (Flourescent 

Lamp) vQqElQ {`r`vk~ gln~@n~ adE pWdnyk~ shQw v`yEvk~ wOlQnQ. qYvyk~ wOlQn~ vQqElQy gln~@n~ {n 

ayn sh s^N ayn vX@ynQ. GnqYv& (@b`@h`myk~ @l ~̀h sh mQnQrn~ v#nQ a@l ~̀h) wOlQn~ vQqElQy 

gl`yn~@n~ ehQ a#wQ nQqhs~ i@lk~@tY`~n mgQnQ. Gn avs~}`@v| pvwQn smhr mRl qYv& vl 
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pYwQ@r ~̀{kw`v ihl agyk~ gw~wq, e~v` prQv`rk gn@yhQ l` s#lkWmt wrm| ihL agyk~ 

@n`@pn~vy, wvq e~v` @h`[ sn~n`yk @lsq s#lkQy @n`h#k. e~v` ar\{ sn~n`yk @ls h#[Qn~@v|.  

jr\@m|nQym| sh sQlQkn~, @m| s[h` vR @h`[m uq`hrn @qkkQ.  

@mm mRlqYv& vl ym| pYm`Nyk~ nQqhs~ i@lk@tY`~n pvwQn awr ek~wr` nQymQw anEp`wykt smhr 

mRlqYv&y apqYv&yk~ @ls mQXY kQrW@mn~ nQqhs~ i@lk~@tY`~n pYm`Ny v#dQ@v|. enm| sn~n`ykw~vy 

v#dQ@v|. @vnw~ smhr mRlqYv&y e@lsQn~m mQXY kQrW@mn~ i@lk~@tY`~n hQMyk~ a#wQ@v| enm| i@lk~@tY`~n 

s[h` vn hQq#s~, n#w@h`w~ kOhr (holes) pYm`Nyk~ vr\{ny @v|. 

@m| anEv i@lk~@tY`~n v#dQpEr pvwQn ar\{ sn~n`yk qYv&y N- vr\gy (N-Type) @lsq 

i@lk~@tY`~n hQq#s~ v#dQpEr pvwQn ar\{ sn~n`yk qYv&y P- vr\gy (P-Type) @lsq h#[Qn~@v|. @mm 

@qvr\gy ekQ@nkt @h`[Qn~ b#[WpvwQn ayEr# sn~{Q kLvQt ey N-P sn~{Qyk~ (N-P junction)  

n#w@h`w~ P-N sn~{Qyk~ @ls h#[Qn~@v|. @mv#nQ sn~{Qyk~ hrh` vQqElQy gmn~ kLh#k~@k~ ek~ 

qQX`vkt pmNQ. 

 

 

4.3.1    ar\{ sn~n`yk d@y ~̀dy (Semi conductor Diode) 

 

ihw p#h#qQlQ kL a`k`r@y~ N-P sn~{Qyk~ ar\{ sn~n`yk d@y ~̀dyk~ n#w@h`w~ @s`lQd| s~@t|t| 

d@y ~̀dyk~ @ls h#[Qn~@v|. @mhQ P vr\g@yhQ hQq#s~ v#dQpEr pvwQn awr N vr\g@yhQ i@lk~@tY`~n 

v#dQpEr a#w. eb#vQn~ sn~{Qy hrh` i@lk~@tY`~n vlt y`h#k~@k~ N sQt P qk~v` pmNQ.  enm| vQqElQ 

{`r`vk~ gl`yn~@n~ 4.10 r$p@y~ q#k~@vn prQqQ P sQt N qk~v` pmNQ. 

nvWn i@lk~@tY`nQk upkrN vl rQk~w kp`t d@y ~̀d @vnEvt ar\{ sn~n`yk d@y`~d x`vQw@v|. @mhQ 

a#wQ v`sQ kWpyk~nm|, 
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1. @m|v`@y~ k`r\y]mw`v v#dQy. It pY{`n @h~wOv nm| sRwYQk` rw~kQrW@mn~ sQqEvn w`p 

h`nQy @mhQ qk~nt @n`l#bWmyQ. 

2. @m|v` pYm`N@yn~ iw` kOd`y. ( mQlQmWtryktw~ vd` kOd` d@y ~̀d a#w) 

3. @m|v` @b`@h`myk~ myQ@kY`~ wrAg kl`py (micro wave region) qk~v` @h`[Qn~ kYQy` 

krn awr rQk~w kp`t d@y ~̀d e@s~ @n`@v|. 

 

4.3.1.1   d@y`~d vr\g 

pY{`n vX@yn~ d@y ~̀d vr\g wOnkQ. 

1. @slWnQym| d@y`~d 

2. jr\@m|nQym| d@y ~̀d 

3. sQlQkn~ d@y ~̀d 

 

4.3.1.1.1    @slWnQym| d@y ~̀d 

@slWnQym| d@y ~̀d mEl~ av{Q@yhQ (1965 t @pr) s^jEk`rk s[h` x`vQw kL nmEw~ e~v`@y~ a#wQ 

ak`y]mw`vn nQs` sQlQkn~ d@y ~̀d sELx vWmw~ smgm ax`vyt yn lqW.  

 

4.3.1.1.2     jr\@m|nQym| d@y ~̀d 

gOvn~vQqElQ sAK&`w (RF) shQw prQp} vlqW @b`@h`~vQt @m|v` x`vQw @k@r\. @m|v`@y~ iqQrQ pYwQ@r ~̀{y 

(Forward Resistance) o|m| 200k~ pmN vn awr psE-pYwQ@r ~̀{y (Reverse Resistance) 

kQ@l ~̀ o|m| 100 sQt @m@g`~m| gnnk agyn~ gnW.  

 
 

4.11 r$p@y~ q#k~@vn~@n~ jr\@m|nQym| d@y ~̀dyk h#sQrWmyQ. @my ehQ l`]nQk vkYy 

(Characteristic curve) @ls h#[Qn~@v|. psE-pYwQ@r ~̀{y vQX`l b#vQn~ psE-@v ~̀l~tWyw`vy 
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(Reverse Voltage) s#lkQyyEwO wrm| v#dQklq, psE-{`r`v (Reverse Current) myQ@kY`~ a#m|pQyr\ 

gnnkt sWm`@vyQ. @mhQ jn~k~;n~ b#rQyr\ @v ~̀l~tWyw`vy (Junction barrier voltage) @v`~ 0.3 

k~ @vyQ. mQn~ aqhs~ vn~@n~ iqQrQ @v ~̀l~tWyw`vy @mm agy ik~mvn wOr# {`r`vk~ @n`gln bvyQ. 

@vnw~ a`k`rykQn~ pvsn~@n~ nm|, s`m`n&y x`vQw@y~qW d@y`~dy nQs` @v ~̀. 0.3k @v`~l~tWyw` 

b#s~mk~ (voltage drop) sQqEvn bvyQ. 

@m| bv 4.11 r$p@yn~ p#h#qQlQ @vyQ. 

 

4.3.1.1.3    sQlQkn~ d@y ~̀d 

@m|v` @b`@h ~̀vQt s^jEk`rk prQp} s[h` @y`q` gnEl#@b|. psE-@v ~̀l~tWyw`v (Reverse voltage) 

@v ~̀1000 k~ pmNq iqQrQ {`r`v (Forward current) a#100 k~ pmN vn sQlQkn~ d@y ~̀d 

x`vQw@y~ pvwW. s^jEk`rk prQp} vlqW vQ@X~;@yn~ s#lkQyyEwO kr#nk~ nm| ehQ u;~Nw~vyyQ. @mhQqW 

sn~{Q@y~ u;~Nw~vy anQv`r\y@yn~m v#dQvn b#vQn~ ey p`lny kQrWm s[h` heat-zink  ekk~ 

anQv`r\y@yn~m x`vQw kLyEwOy. 4.12 r$p@y~ q#k~@vn ayEr# sQlQkn~ d@y ~̀d@y~ junction barrier 

@v ~̀l~tWyw`vy @v ~̀. 0.7 k~ @vyQ. enm| @mhQqW 0.7 k @v ~̀l~tWyw` b#s~mk~ a#wQ@v|. 

 

 

4.3.1.2    d@y ~̀d@y~ vQvQ{ vr\g sh x`vQw 

 1.  d@y ~̀dy s^jEk`rkyk~ (rectifier) @ls 

 2.  d@y ~̀dy q~v`ryk~ (gate) @ls 

 3.  @snr\ d@y ~̀dy (zener diode – voltage regulator) 

 4.  a`@l ~̀k vQ@m ~̀ck d@y`~dy (light emitting diode – LED) 

 5.  @vrQk#p~ d@y ~̀d (vericap diode – variable capacitor diode) 

 6.  d@y ~̀d| dQ@tk~tr\ (diode detector – demodulator) 

 7.  d@y ~̀dy s~vQcyk~ @ls (Switching diode) 
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 8.  pYk`X d@y ~̀d (photo diode) 

 9.  sAK&`w gONQwyk~ @ls (frequency multiplier) 

 10. gn~ d@y ~̀d Gun-diode)  

 11. sRr\y @k ~̀X (solar-cell)   

 12. tnl~ d@y ~̀d (Tunnel diode) 

 13.  {`r` @rgQyE@l~tr\ d@y ~̀d| (current regulator diode) 

ihw l#yQs~wO@vn~ vQXy nQr\@q~Xyt aq`v e~v` pmNk~ phw vQs~wr @k@r\. 

 

4.3.1.2.1    d@y ~̀dy s^jEk`rkyk~ @ls 

ar\{ wrAg s^jEk`rky (Half wave rectifier) 

ar\{ wrAg s^jEk`rkyk srl prQp}yk~ 4.13-r$p@yn~ q#k~@v|. d@y ~̀dy hrh` {`r`vt gl`y` 

h#k~@k~ ek~qQX`vkt pmNk~ b#vQn~, vQr#q~{ qQX`@v| ar\{ wrAgy a@h`~sQ@v|. e~bv r#p@yn~ p#h#qQlQ 

@vyQ. 

 
 

pRr\N wrAg s^jEk`rk (Full wave Rectifier) 

pRr\N wrAg s^jEk`rk prQp} @qvr\gykQ. mQn~ ek~ vr\gyk~ 4.14 r$p@y~ q#k~@v|. @mhQ d@y ~̀d 

@qkk~ sh @sn~tr\-t#p~ vr\g@y~ q~vWwWyQk qMry shQw prQn`mkyk~ avX&y @v|. 

@mm r$p@y~ ihL @k`t@shQ q#k~@vn ayEr# pYw&vr\w {`r`@v| wrAg@yhQ ek~ ar\{ykt anEr$pv 

prQn`mk@yhQ {`r`v ihlt glnvQt D1 d@y ~̀dy wOlQn~ @g`s~ x`ry hrh` prQn`mk@y~ @sn~tr\ t#p~ 

agYy @vw p#mQ@N~. @mvQt D2 d@y ~̀dy psE n#BEr# (reverse bias) avs~}`@v| pvwQn b#vQn~ ey 

wOlQn~ {`r`vk~ @n`yyQ. enm| ey akYQy avs~}`@v| pvwW. 

wrAg@y~ a@nk~ ar\{y eL#@BnvQt 4.14 r$p@y~ phL @k`t@shQ q#k~@vn ayEr# {`r`v gl`yn 

awr D2 d@y`~dy skYQy vW D1 d@y ~̀dy akYQy @v|. avs~}` @q@k~qWm x`ry wOlQn~ {`r`v gln~@n~ 

ekm qQX`vt b#vQn~ ey srl {`r`vkQ. 
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@s~wO s^jEk`rky (Bridge Rectifier) 

pRr\N wrAg s^jEk`rkvl @qv#nQ vr\gy 4.15-r$p@y~ q#k~@vn @s~wO s^jEk`rk prQp}y @v|. @mhQ 

ihl @k`t@s~ q#k~@vn ayEr# wrAg@y~ pLmE ar\{yt anEr$p {`r`v D2 sh D3 os~@s~ gmn~ krn 

awr, D1 sh D4 psE n#BEr# (Reverse Bias) avs~}`@v| b#vQn~ e~v` hrh` {`r`v @n`glyQ. 

r$p@y~ phL @k`tsQn~ q#k~@vn ayEr$ wrAg@y~ @qv#nQ ar\{yt anEr$p {`r`v, @pr n#BEr# 

(Forward Bias) avs~}`@v| pvwQn D4 sh D1 d@y ~̀d os~@s~ gl` yn awr psRn#BEr# avs~}`@v| 

pvwQn D2 sh D3 os~@s~ @n`yyQ. eb#vQn~ sm|pRr\N wrAgym x`ry hrh` ekm qQX`vkt gl`yn 

srl {`r`vk~ bvt pw~@v|. 
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4.3.1.2.2     d@y ~̀dy q~v`ryk~ @ls (Diode as a Gate) 

d@y ~̀dyk~ wOlQn~ {`r`vk~ gl` yn~@n~ ek~ qQX`vkt pmNk~ b#vQn~, ey ek~ qQX`vkt pmNk~ vQv^w 

q~v`ryk~ n#w@h`w~ @q`rtEvk~~ @ls s#lkQy h#kQy.   4.16 r$p@y~ q#k~@vn~@n~ i@lk~@tY`nQk 

upkrnyk a`r]`v s[h` d@y ~̀dyk~ x`vQw kLh#kQ kYm @qkkQ. D1 d@y ~̀dy, upkrNy smg 

@XY~NQgwv sm|bn~{ kr a#wQ b#vQn~, aw~v#rFq~qkQn~ srl{`r` s#pyEm v#rqQ@ls sm|bn~{ kL@h`w~ 

d@y ~̀dy hrh` {`r`vk~ @n`gln b#vQn~ upkrNy a`r]`@vyQ. @mhQ a#wQ ek~ av`sQyk~ nm| 

d@y ~̀dy nQs` @v ~̀.0.7 k @v ~̀l~tWyw` b#s~mk~ htg#nWmyQ. 

 
qkONEps r$p@y~ q#k~@vn prQqQ D2 d@y ~̀dy sh vQl`ykyk~ sm|bn~{ kr a#wQvQt, pYxvy v#rqQ 

p#w~wt sm|bn~{ kL@h`w~ d@y ~̀dy mgQn~ pYxvy lEhEvw~vW (short circuit) a#wQ b#vQn~ a{Qk 

{`r`vk~ gl`y`m @h~wO@k`t@gn vQl`yky (fuse) pQc|cWm nQs` prQp}y bQ@[~. eb#vQn~ upkrNy 

a`r]`@v|. @mhQqW @pr@mn~ @v ~̀l~tWyw` b#s~mk~ sQqE@n`@v|.  

 

4.3.1.2.3   @snr\ d@y ~̀dy (Zener Diode) 

smhr i@lk~@tY`nQk upkrN vl smhr prQp} s[h` s~}`yQ @v ~̀l~tWyw`vyk~ wQbQy yEwOy. @mhQqW 

@v ~̀l~tWyw` y`mk (Voltage Rgulator) @ls x`vQw kLh#kQ up`Agy @snr\ d@y ~̀dyyQ. @snr\ 

d@y ~̀dyk l`]NQk vkYy 4.17 r$p@y~ q#k~@vn ayEr# @vyQ. @mhQ @pr n#BEr# @v ~̀l~tWyw`v v#dQ 

krw~m iqQrQ qQX`@v| {`r`vq (Forward Current) kYm@yn~ v#dQ@vyQ. nmEw~ psE n#BEr# 

@v ~̀l~tWyw`vy (Reverse bias voltage) v#dQ krw~m (pYs~}`r@y~ vm| p#w~@w~ s^N a]y) @snr\ 

@v ~̀l~tWyw`vy (Zener voltage) eL#@BnwOr# psEn#BEr# {`r`v (Reverse bias current) 

myQ@kY`a#m|pQyr\ kWpykt sWm`@vyQ. nmEw~ in~psE @v ~̀l~tWyw`v v#dQkL @n`h#kQ awr {`r`v ]NQkv 

ihL yyQ. 4.18 r$p@y~ vm|ps  q#k~@vn~@n~ @snr\ d@y ~̀dyk~ prQp}ykt sm|bn~{ kLyEwO a`k`ryyQ.  
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@m| sm|bn~{ gNny kQrWm phw s[hn~ uq`hrn@yn~ p#h#qQlQ @vyQ.  

4.18 r$p@y~ qkONEps q#k~@vn~@n~ i@lk~@tY`nQk upkrNyk~ a{Q@v`~l~tWyw`v@yn~ a`r]` kQrWm 

s[h` @snr\ d@y ~̀dyk~ x`vQw krn an~qmyQ. v`hn vl en~jQm kYQy`w~mk vnvQt s`m`n&@yn~ 

b#trQ@yhQ agY awr @v ~̀l~tWyw`vy @v ~̀ 13.8 k~ @v|. ym| @q ~̀Xyk~ @h~qO@vn~ ey @v ~̀.15 ik~mvn @ls 

v#dQvEv@h`w~ upkrNyt s#p@yn @v ~̀l~tWyw`vy 15 t v#dQ @n`vn@ls pvwQn awr v#dQvn {`r`v 

@snr\ d@y ~̀dy hrh` gl` yyQ. 

aq @vL[@p`lQn~ lb`gwh#kQ @snr\ d@y ~̀d @v ~̀. 1 sQt 200 qk~v` pmN agyn~@gn~q, ]mw`vy 

@v`t| ¼ sQt 50 pmN qk~v` agyn~@gn~q smn~vQw @vyQ. 
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uq`hrN:-  

@v ~̀. 9.2 k s~}`yQ @v`~l~tWyw`vyk~ yt@w~ mQ.a#. 5 k {`r`vk~lb`g#nWm s[h` 9.2 V, ½W  

@snr\ d@y`~dyk~ x`vQw krmQn~ 2.2 kΩ pYwQ@r`~{yk~ hrh` @v ~̀ 30 srl {`r` s#pyEmkt sm|bn~{ 

kr a#w. (4.18 r$p@y~ vm| p#w~w) 

s#pyE@mn~ gn~n` {`r`vw~, @snr\ d@y ~̀dy wOlQn~ gl`yn psE-{`r`vw~, pYwQ@r`~{@y~ 

]mw`vyw~ @s`yn~n. 

@snr\ d@y ~̀d@y~ psE {`r`@v| wQbQyh#kQ uprQm agy @k`pmNq? 

vQs[Em 

pYwQ@r ~̀{y hrh` @v ~̀l~tWyw`v = 30 - 9.2  = 20.8 V 

V=IR x`vQw@yn~ pYwQ@r ~̀{y wOlQn~ gln {`r`v   = 20.8/2200 

= 0.00945 A   

= 9.45 mA,  

eb#vQn~ s#pyE@mn~ gn~n` {`r`v    = 9.45 mA 

@mm {`r`@vn~ mQ.a#. 5 k~ x`ry @vw @y`mEvn b#vQn~ iwQrQ mQ.a#.4.45 (9.45 -– 5 = 4.45) @snr\ 

d@y ~̀dy wOlQn~ gl` yyQ.  

enm| @snr\ d@y ~̀dy wOlQn~ gl`yn psE {`r`v  = 4.45 mA 

 

W=VI x`vQw@yn~,  pYwQ@r`~{@y~ ]mw`v     =  20.8 V x 0.00945 A   

= 0.197 W   

@mm agyt g#l@pn @vL[@p`@LhQ a#wQ sm|mw agy vnE@y~ @v`t| 0.25 @v|. 

 

W = V I  x`vQw@yn~ , @snr\ d@y ~̀dy wOl psE {`r`@v| uprm agy  = @v`t| 0.5 / @v ~̀ 9.2   

= 0.0543 a#.  

= 54.3 mA 

 

4.3.1.2.4   a`@l ~̀k vQ@m ~̀ck d@y`~dy (Light Emiting Diode – LED) 

4.19 r$p@y~ q#k~@vn ayEr#, d@y ~̀dyk @prn#BEr# (forward bias) avs~}`@v|qW P-N sn~{Qy hrh` 

P sQt N qk~v` gmn~ krn nQqhs~ i@lk~@tY`~n N hQ a#wQ hQq#sQ smg pYwQsA@y ~̀jny vW@m|qW Xk~wQy 

mEq`hrW. @m@s~ mEq`hrQn Xk~wQy, sQlQkn~ sh jr\@m|nQym| d@y ~̀d vlqW w`py @ls vQq&m`n @v|. nmEw~ 

g#lQym| a`snyQd| (GaAs) sh g#lQym| @p`s~fyQd| (GaP) a`qW qYv&yn~@gn~ nQpqvnE lbn d@y ~̀d 

vlQn~ nQkOw~vn~@n~ ym| nQymQw vr\Nyk a`@l`~kyyQ. q#nt nQpqv` a#wQ LED vr\g vlQn~, rwO, 

@k`L, kh, w#BQlQ, nQl~ sh sEqE yn vr\N shQw a`@l ~̀ky lb`gw h#kQy. @mv#nQ d@y ~̀dykQn~ 
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pYm`Nvw~ a`@l ~̀k {`r`vk~ lb`g#NWm s[h` avX& @pr n#BEr# {`r`v mQ.a# 10 sQt 20 qk~v` pmN 

vn awr e~ s[h` avX&y @v ~̀l~tWyw`v @v ~̀. 2 sQt 4 qk~v` pmN @vyQ.  

 

 
 

 

 

4.3.1.2.5     @vrQk#p~ d@y ~̀dy ( vericap diode ) 

 
s`m`n&@yn~ d@y ~̀dyk kOd` pYm`Nyk {`rQw`vk~ pvwW. d@y ~̀dy mw kYQy`krn psEn#BEr# 

(reverse bias) @v ~̀l~tWyw`v @vns~ krnvQt ehQ {`rQw`vq @vns~ @vyQ. @m| s[h` vQ@X~;@yn~ 

nQpqv` a#wQ d@y ~̀dy “@vrQk#p~ d@y ~̀dy” @hvw~ “v#rFk~tr\ d@y ~̀dy” nm| @v|. 4.20 r$p@y~ 

q#k~@vn ayEr# sRsr prQp}yk (Tuned circuit) sAK&`wy @vns~ kQrWm s[h` @mm up`Agy 

x`vQw kLh#kQy. @vrQk#p~ d@y ~̀dy psEn#BEr# avs~}`vt avX& {n vQxvyk~ ehQ k#@w ~̀dyt 

@qnElbnvQt It anEr$p {`rQw`vk~ htgnW. em {`rQw`v sh C  @k`n~@dn~sr@y~ {`rQw`@vhQ wOl& 
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agy sh L qMr@y~ @pY~rw`v mw r[`pvwQn  anEn`q sAK&`wy (resonance frequency) iqQrQ 

prQp} vlt sm|bn~{ @v|. eb#vQn~ d@y ~̀dy @vw @y`mEkrn @v ~̀l~tWyw`vy @vns~ kQrW@mn~ prQp}@y~ 

sAK&`wy phsE@vn~ @vns~ kLh#kQy. 

 

4.3.1.2.6      d@y ~̀d| dQ@tk~try (Diode Detector) 

gOvn~ vQqElQ gY`hk yn~wY (Radio receiver) Y vl IF aqQy@rn~~ nQwOw~@k@rn gOvn~vQqElQ sAK&`w 

sAZ` (RF signal) XYv& sAK&`w sAZ` (AF signal) bvt pw~kQrWm sQqE krn~@n~ dQ@tk~tr\ 

prQp}@ynQ. 

 
4.21 r$p@y~ q#k~@vn prQqQ D jr\@m|nQym| d@y ~̀dyw~ C {`rQwYkyw~, L avs`n  prQ~n`mk@y~ q~vWwWyQk 

qMryw~, @mhQ pY{`n up`Agyn~ @v|.  

 

4.3.1.2.7   d@y ~̀dy s~vQcyk~ @ls  Switching Diode 
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d@y ~̀dyk~ s~vQcyk~ @ls x`vQw krn avs~}`vkt uq`hrnyk~ 4.22 r$p@y~ q#k~@v|. @mhQ L-C sEsr 

prQp}@y~ C smg C1 sm`n~wrgw @ls sm|bn~{ kL@h`w~ l#@bn sEsr sAK&`wy f1 @lsq, C smg 

C2 sm`n~wrgw @ls sm|bn~{ kL@h`w~ l#@bn sEsr sAK&`wy f2 @lsq, gnQmE. @m| s[h` s`m`n& 

@qmA (two way switch) s~vQcyk~ x`vQw kL@h`w~, sEsr prQp}y sh @qmA s~vQcy y`krn 

sn~n`yk wrmk~ qQgt pvwQn b#vQn~ sEsr sAK&`wyt in~ blp$mk~ sQqE@vyQ. @m|s[h` D1 sh D2 

d@y ~̀d  sEsr prQp}@y~m svQkr e~v`t avX& @prn#BEr# (Forward Bias) @v ~̀l~tWyw`vy lb`qWm 

qErQn~ svQkr a#wQ @qmA s~vQc@yn~ kLh#kQy. R1 pYwQ@r ~̀{ky hrh` D1  @vw @prn#BEr# 

@v ~̀l~tWyw`vy lb`qEn~vQt ey sn~n`ykyk~ @ls kYQy`krn b#vQn~ C1 prQp}yt sm|bn~{vW f1 

sAK&`wy lb`@qyQ. @mvQt D2 d@y ~̀dyt @prn#BEr# @v ~̀l~tWyw`vyk~ @n`l#@bn nQs` ey 

prQv`rkyk~ (Insulator) @ls kYQy`kryQ. @qmA s~vQcy a@nk~ p#w~wt m`r#kLvQt D2  hrh` C2 

sm|bn~{ @vn b#vQn~ f2 sAK&`wy l#@b|. 

 

4.3.1.2.8   pYk`X d@y ~̀d (Photo Diode) 

k#d|mQym| sl~fyQd| (CdS) v#nQ ar\{ sn~n`yk qYv&ykQn~ vQ@X~; a`k`rykt wn` a#wQ P-N 

sn~{Qykt psEn#BEr# @v`~l~tWyw`vyk~ lb`qW a#wQvQt eyt a`@l ~̀ky pwQwvnvQt s#lkQyyEwO  

psEn#BEr# {`r`vk~ htgnW. wvq em {`r`v, pwny@vn a`@l ~̀k@y~ wWvYw`vy mw r[` pvwW. 

 
 

a`@l ~̀k sA@v|qW s~vQc sh pYk`Xm`n (Photo meter) s[h`q pYk`X d@y ~̀d x`vQw @k@r\. @mhQ srl 

s#k#s~mk~ 4.23 r$p@y~ q#k~@vyQ. 

 

4.3.2     tY`n~sQs~try 

tY`n~sQs~try nQpqvn lq~@q~ 1947 qW a@mrQk`@v| @bl~ pr\@y~XN`g`r@y~qW @;`k~lW, br\dWn~ sh bY#@t|n~ 

yn vQq&`ZyQn~@g~ s`mRhQk pr\@y~XN vl pY}QPlyk~ mgQn~y. agY wOnkQn~ smn~vQw @my d@y ~̀d 

@qkk s#k#s~mk~ @ls s#lkQy h#kQy. 
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4.24 r$p@y~ q#k~@vn prQqQ N vr\g@y~ wOnW @l`~h k#b#l~lk @qp#w~@whQ P vr\g@y~ kOd` pbU @qkk~ 

sQtQn ayEr# sks~ krn lq PN  sn~{Q @qkkQn~ smn~vQw @vyQ. @mhQ agY wOn  vQ@m ~̀cky (emitter), 

sAgY`hky (collector) sh p`qmy (base) ynE@vn~ nm|kr a#w. pY{`n vX@yn~ tY`n~sQs~tr 

@qvr\gykQ enm| PNP sh NPN @v|. @my pYwQvQr#q~{ @ls sks~kra#wQ d@y`~d @qkk~ @lsq 

s#lkQy h#kQy.  

 
ihw r$p@y~ vm| p#w~@w~ sn~{Q@yhQ P vr\gyt {n n#BEr# @v ~̀l~tWyw`vyk~ @yqRvQt, v@m| sQt qkONt 

ey wOlQn~ {`r`vk~ gl` yyQ. enm| hQq#s~ (holes) gmn~ krn~@n~ v@m| sQt qkONty. enm| 

i@lk~@tY`~n It vQr#q~{ qQX`vt clny @vyQ. @mhQ N @vw p#mQ@Nn smhr hQq#s~ i@lk~@tY ~̀n smg 

sm|bn~{vW uq`sWn @vyQ. nmEw~ smhr hQq#s~ qkONE p#w~@w~ sn~{Qy @vwtq gmn~ kryQ.  

qkONE p#w~@w~ PN sn~{Qyt s^N n#BEr# @v ~̀l~tWyw`vyk~ lb`qW a#wQ b#vQn~ s`m`n&@yn~ ehQ {`r`vk~ 

@n`glyQ. nmEw~ ehQpvwQn amwr hQq#s~ i@lk~@tY`~n smg ek~vWm nQs` e~v` k@lk~try @vw gl` 

yyQ. enm| E sQt C qk~v` {`r`vk~ gl` yyQ. 

tY`n~sQs~tr\ vr\g gnn`vk~ a#w. in~ smhrk~ nm|, 

1. Uni junction transistor 

2. Bipolar transistor 

3. Field Effect Transistor (FET) 

4. Metal Oxide FET (MOSFET) 

s`m`n& tY`n~sQs~tr agY wOn @b|s~, emQtr\ sh k@lk~tr\ @ls nm|kr a#wQ awr FET vl agY wOn 

nm|kr a#w~@w~ @g~t| (Gate)  ,@dY|n~ (Drain)  sh @s`~s~ (Source)  ynE@vnQ. 

 

uprQm a`r]Qw agyn~ 

s$m tY`n~sQs~tryktm o@r`w~wO@qn uprQm {`r`vn~ sh @v ~̀l~tWyw`vyn~ a#w. e~v` nQX~p`qkyQn~ 

vQsQn~ qw~w pYk`XNyn~ mgQn~ pYsQq~{ kr a#w. nQr\m`Nkr#vn~ s#mvQtm e~v` s#lkQl~lt @gn prQp} 

nQr\m`Ny kLyEwOy. em agyn~ ik~mv`gQy@h`w~ s`m`n&@yn~ sQqEvn~@n~ tY`n~sQs~try rw~vWmyQ. h#kQ 

s$mvQtkm uprQm ag@yn~ adk pmN agyk~ pvw~v`g#nWm a`r]k pQyvrkQ. u;~Nw~vy adEkQrWm 

s[h` avX& s#mvQtkm heat zink nmQn~ h[En~vn w`py ivw~ kQrW@m| @l ~̀h whdE x`vQw kLyEwOy. 
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e@s~ @n`kl@h`w~ tY`n~sQs~tr pQc|cW@mn~ @h`~ pQpQrW@mn~ h`nQ sQqEvQyh#kQy.  s`m`n&@yn~ awQn~ 

al~l`@gn sQtWmt aphsE wrm| rw~vWm an~wr`q`yky. 

uq`hrNyk~ @ls 2N3904 aAky shQw NPN sQlQkn~ tY`n~sQs~tr@y~ uprQm Vceo agy, enm| @b|s~ 

agYy vQv^wv wQbQyqW k@lk~tr@y~ sQt emQtryt a#wQ @v ~̀l~tWyw`vy +40 kQ. uprQm Ic agy, enm| 

uprQm aKn~d k@lk~tr\ {`r`v mQ.a#.200 kQ. uprQm ]mw`vy @v`t| 1.5 kQ.  

aq wQ@bn @b`@h ~̀ nvWn upkrNvl u;~Nw~vy v#dQvWmw~ smgm ehQ ]mw`vy s~vyAkYQyv adEvn 

ayEr# nQr\m`Nykr a#w. smhrk~ upkrN vl vQqElQ pAk`vk~ s~vyAkYQyv kYQy`w~mk@v|. 

 

sAg^hQw prQp} Intergrated circuit 

tY`n~sQs~tr\ pQLQb[v aq lb` a#wQ qQyENEv awQmhw~y. tY`n~sQs~tr\ gnn`vk~ shQw prQp}yk~ ekm 

up`Agyk~ @ls nQr\m`ny kQrWm sAg^hQw prQp}yk~ nm| @vyQ. mQlQmWtr kWpyk pYm`N@yn~ yEw~ 

sAg^hQw prQp}yk~ wOl tY`n~sQs~tr\ sQy gnNk~ an~wr\gw nQr\m`N aq bhElv qk~nt l#@b|. 

 

tY`n~sQs~tr\ vl l]N Transistor Charactaristics 

4.3.2.1  vr\{k 

tY`n~sQs~tr\ vr\{k, pY{`n vX@yn~ vr\g @qkkt @vn~kLh#kQy. enm| {`r` vr\{k sh ]mw` 

vr\{k. 

4.3.2.1.1  {`r` vr\{k 

{`r` vr\{k s`{ky 

tY`n~sQs~tryk v#qgw~ l]Nyk~ vnE@y~ {`r` vr\{k s`{kyyQ. ey bWt` ( β ) ynE@vn~q h[En~vnE 

l#@b|. @my HFE @h ~̀  hfe ynE@vn~q h[En~vnE l#@b|. sAgY`hk@y~ {`r`v (Collector current), Ic 

@lsq, p`qm {`r`v (Base current), Ib @lsq gw~vQt,  

β  =  Ic /Ib 

uq`hrNyk~ @ls p`qm {`r`v 10µA k~ sh sAgY`hk {`r`v 1mA vRvQt, β = 1mA/10µA = 100 

β hQ avm agy qlvX@yn~ 10 k~ pmNq uprQm agy 500 k~ pmNq @vyQ. 



RAE-Lessons by 4S7VJ 
 

22 
 

 

 

4.25 r$p@y~ NPN  tY`n~sQs~tryk~ sh PNP tY`n~sQs~tryk~, ehQ {`r` vr\{k s`{ky nQr\Ny kQrWm 

s[h` prQp}ykt sm|bn~{ kLyEwO a`k`ry qk~v` a#w. 

tY`n~sQs~tryk sAgY`hk {`r`v vQ@m ~̀ck {`r`vt (Emitter current) qk~vn anEp`wy a#l~f (  ) 

ynE@vn~ h#[Qn~@v|. 

  = Ic / Ie 

 

4.3.2.1.2   ]mw` vr\{ky Power Amplifier       

srl ]mw` vr\{k prQp} vr\g wOnk~ 4.26 r$p@y~ qk~v` a#w. 
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@p`qE vQ@m ~̀ck (common emitter) vr\{k@y~ pYq`n (input) agYy sh pYwQq`n (output) agYy 

yn @qktm vQ@m ~̀cky @p`qE @v|. wvq pYq`n sh pYwQq`n sAZ`vn~hQ kl`v (phase) ekQ@nkt 

pYwQvQr#q~{ @v|. a@nk~ @qvr\g@yhQ e@s~ @n`@v|. 

 

4.3.2.2  vr\{k pn~wQ (Classes of Amplifiers) 

vr\{k prQp}yk~ nQr\m`Nykr a#w~@w~ qEr\vl pYq`n sAZ`v pYbl sAZ`vk~ bvt prQvr\wny kQrWm 

s[h`y. @mhQqW wrAg@y~ s~vx`vy e~ ayErQn~m pvw~v` g#nWm v#qgw~y. ev#nQ vr\{k pn~wQ kWpyk~ 

a#w. 

 

4.3.2.2.1  A-pn~wQ@y~ vr\{k Class-A Amplifier 

@mm vr\g@y~ srl prQp}yk~ 4.27 r$p@y~ qk~v` a#w. @mhQ vQ@X~;w~vy vn~@n~ Ib sh Ic awr 

pYs~}`r@y~ @r\KWy @k`ts pmNk~ x`vQwyt g#nWmyQ. ey krnElbn~@n~ avX& p`qm n#BEr# (Base 

bias) {`r`v sEqEsE@ls @w`~r`g#nW@mnQ. 

 
 

4.3.2.2.2      B-pn~wQ@y~ vr\{k Class-B Amplifier 

4.28 r$p@y~ q#k~@vn~@n~ B pn~wQ@y~ vr\{k prQp}ykQ. B pn~wQy @ls h[En~vnE lbn~@n~, pYs~}`r@y~ 

q#k~@vn pQhQtW@mhQ kYQy`k`rW l]y pvwQn ayEr# p`qm n#BEr# {`r`v (Base bias current – Ib) 

sks~ kQrWmyQ. wvq @mhQ q#k~@vn ayEr# tY`n~sQs~tr\ @qkk~ sks~ kLvQt ey “pE;~-pEl~” vr\g@y~ 

vr\{kyk~ (Push-Pull Amplifier) yyQ kQynEl#@b|. pE;~-pEl~ vr\g@y~ vQ@X~;w~vy vnE@y~ pYq`n 

wrAg@y~ ek~ adk~ ek~ tY`n~sQs~trykQn~ vr\{ny vn awr a@nk~ ad a@nk~ tY`n~sQs~tr@yn~ 

vr\{ny vWmyQ. r$p@y~ a#wQ pYs~}`r@yn~ q#k~@vn~@n~ wrAg@y~ ek~ adk vr\{ny pmNyQ. avs`n@y~ 

l#@bn pYwQq`n wrAgy pYq`n wrAg@y~ s~vr$pym gnW. 

@mv#nQ vr\{k @b`@h ~̀vQt XYv& sAK&`w vr\{k (AF Amplifier) s[h` x`vQw @k@r\. 
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4.3.2.3   tY`n~sQs~try @q ~̀lkyk~ (Oscillator) @ls 

@q ~̀lk prQp}yk mRlQk kr\wv& vnE@y~ ym| nQymQw sAK&`wyk vQq~&Ew~ wrAgyk~ nQpqvWmyQ. ey 

hr\t|s~ kWpyk sQt gQg` hr\t|s~ qhs~ gNnk~ qk~v` o|n$m agyk~ vQyh#kQy. sAK&`wy wWrNy kQrW@m| 

srlm kYmy vnE@y~ LC sEsr prQp}ykQ. @mhQ C s[h` {`rQwYkyk~ @h ~̀ @vrQk#p~ d@y ~̀dyk~ @y`q`gw 

h#kQy. VHF sh ihL sAK&`w s[h` LC sEsr prQp}vl as~}`yQ bvk~ @pn~nEm| kryQ. eb#vQn~ ihL 

sAK&`w s[h` wQr#v`n s~PtQk (Quarts Crystal) @y`q`gnEl#@b|.  

@q ~̀lk prQp} @b`@h`myk pYwQ@p ~̀Xk m`r\gyk~ (Feed back line) a#w. emgQn~ @k@rn~@n~ pYwQq`n 

sAZ`@vn~ @k`tsk~ vr\{k@y~ pYq`n sAZ`v smg ekm kl`@vhQ pvwQn ayEr# mQXY kQrWmyQ.  
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@q ~̀lk prQp}yk ql sthnk~ 4.29 r$p@yn~ q#k~@v|. 4.30 r$p@y~ vm| p#w~@whQ q#k~@vn~@n~ XYv& 

sAK&`w sAZ`vk~ lb`gwh#kQ pY`@y ~̀gQk prQp}ykQ. @mhQ T1 s[h` tY`n~sQs~tr\ @r\dQ@y ~̀vl x`vQw 

krn pYwQq`n prQn`mkyk~ (Out-put transformer) sEqEsEy. @my @m ~̀s~ @k~wy hEr#pEr#qEvWm s[h` 

sEqEsEy. em r$p@y~ qkONE p#w~@whQ q#k~@vn~@n~ pYwQqWp~w phNk~ (Flurecent Lamp) s[h` avX& 

 

 
@q ~̀lk prQp}ykQ.(Inverter circuit)  @mhQqW @v`t|10 pYwQqWp~w phNk~ s[h` mQ.a#. 600 k {`r`vk~ 

@v ~̀.12 s#pyE@mn~ lb`gnW. 

 

4.3.2.3.1   vQcl& sAK&`w @q ~̀lk (Variable Frequency Oscillator – VFO) 

a`{EnQk gOvn~vQqElQ sm|@pY~;k s`m`n&@yn~ nQX~p`qny krnElbn~@n~ sAK&`wy @vns~ klh#kQ ayErQnQ. 

e~s[h` vQcl& sAK&`w @q`~lk prQp}yk~ x`vQw @k@r\. 4.31 r$p@y~ q#k~@vn~@n~ ev#n~nkQ. @mhQ 

 
s#pyE@m| @v ~̀l~tWyw`v @vns~ vEv@h`w~ sAK&`wyq @vns~vQyh#kQ b#vQn~ s~}`vr @v ~̀l~tWyw`vyk~ 

pvw~v`g#n~m s[h` @snr\ d@y ~̀dyk~ x`vQw kra#w. 
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4.3.2.3.2    s~PtQk @q ~̀lk (Crystal Oscillator) 

wQr#v`n s~PtQkyk (Quartz Crystal) sQhQn~w#tQyk~ ym| nQymQw sAK&`wykQn~ anEn`qy vQy h#k. 

@mm sAK&`wy s~PtQk@y~ mQnEm| mw r[`pvwQn awr awQXyQn~m s~}`vrv pvwW. wvq ey @b`@h ~̀vQt 

gOvn~ vQqElQ sAK&`w pr`s@y~ pQhQtyQ. eb#vQn~ gOvn~vQqElQ sm|@pY~Xkvl @q ~̀lk prQp} s[h` @my 

iw`mw~ sEqEsEy. 4.32 r$p@y~ q#k~@vn~@n~ @mv#nQ srl prQp}ykQ.  

 
 

4.3.2.3.3    h`t|lQ (Hartly) sh @k`l~pQt|s~ (Colpits) @q ~̀lk 

“h`t|lQ” nm#wQ vQq&`Zy` vQsQn~ @s`y`gn~n` lq @q`~lk prQp}y h`t|lQ @q`~lky nmQn~q, “@k`l~pQt|” 

nm#wQ vQq&`Zy` vQsQn~ @s`y`gn~n` lq @q ~̀lk prQp}y @k`l~pQt| @q`~lky nmQn~q h#[Qn~@v|.  

prQp}@y~ s~vr$py anEv @m| @qk @vn~kr h[En`gwh#kQy. 4.33 r$p@y~ @m| @qkm qk~v` a#w. 
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4.3.2.4    tY`n~sQs~try s~vQcyk~ @ls 

sEvQcyk~ kYQy`w~mk kQrW@m|qW smhr avs~}`vl vQqElQ pELQMOvk~ p#nngQn awr emgQn~ gOvn~vQqElQ 

sAK&`w b`{`vn~q (Radio Frequency Interference) a#wQ@vyQ. tY`n~sQs~tryk~ s~vQcyk~ @ls 

x`vQw kQrW@mn~ em ww~vy mgh#rvQy h#kQy. 

 
sEqEsE prQqQ pYwQ@r`~{ @w ~̀rgw~vQt S s~vQcy vQv^wv a#wQvQt tY`n~sQs~try psEn#BEr# avs~}`@vhQ pvwW. 

S sAv^w kLvQt R2 mgQn~ ey @prn#BEr# avs~}`vt pw~@vn b#vQn~ C-E pYwQ@r ~̀{y iw` adE @vyQ. 

evQt bl~byt avX& {`r`v tY`n~sQs~try hrh` gl` yyQ. nmEw~ S s~vQcy hrh` gl` yn~@n~ mQlQ 

a#m|pQyr kWpyk @h ~̀ myQ@kY` a#m|pQyr kWpyk {`r`vkQ.  

 

************************************* 

 

Exercises 

4.1  A FET behave as  

 (a)  a current controlled current source. 

 (b)  a variable voltage regulator 

 (c)  a constant voltage regulator 

 (d)  a voltage controlled current source 

(RAE-2000) 

4.2   Wich of the following gives very sensitivity to the  temperature  changes ? 

 (a)  Transistor (b)  Thermister (c ) Inductor  (d) Capacitor 

 

(RAE  2001) 
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4.3  Full wave rectifying diode bridge consists of  

(a) No diodes. (b) 03 Nos diodes. (c ) 02 Nos. diodes. (d) 01 No. diode. 

(RAE-2001) 

4.4  In ideal diode has an internal resistance, when forward biased 

(a) infinite. (b) zero (c) in kΩ range (d) in MΩ range   (RAE-2001) 

 

4.5 A reversed biased PN junction allows 

(a) current to flow from P to N  (b) none current to flow 

(c) electrons to flow from N to P (d) none of the above.  (RAE-2001) 

 

4.6 In a forward biased PN junction, the electrons , 

(a) flow from P to N   (b) flow from N to P  

(c) remain in the N  region  (d) remain in the P region (RAE-2002) 

 

4.7 A varactor diode acts like a variable 

(a) resistance (b) voltage regulator (c) capacitance (d) inductance 

(RAE-2002) 

4.8 An inverter is an equipment for converting  

(a)  low frequency to high frequency  (b)  ac to dc 

(c)  low dc voltage to high dc voltage   (d)  dc to ac           (RAE- Jun ’96) 

 

4.9  When biased correctly, a zener diode 

(a)  acts as a fixed resistance          (b)  has a constant current passing through it 

(c) has a constant voltage across it  (d) never over heats.          (RAE-Jun ’96) 

 

4.10 The basic diodes are used for  

(a)  rectification of ac voltage in power supplies. 

(b)  demodulating signals in radio receivers 

(c)  certain logic functions 

(d)  all the above are correct              (RAE-June ’96) 

 

  

 


