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26811 BASIC ELECTRONICS

OBJECTIVES:

To provide the understanding skill on Electronic Components, Electronic
measuring and testing equipment.

To provide understanding and skill on the basic concept of semiconductor
junction and to identify physically a range of semiconductor diodes.

To develop comprehensive knowledge and skill on special diodes and devices.

To provide understanding of the basic concept and principle of transistor
and to identify physically a range of transistor.

To provide understanding and skill on the basic concept of logic gates.



SOLDERING AND COLOR CODE

1.1 Define soldering.

1.2 List the materials of soldering.

1.3 Describe the steps of soldering.

1.4 Mention the properties of a good soldering joint.

1.5 Describe the active and passive components used in electronic circuits.

1.6 Mention the function of resistor, capacitor and inductor in electronic circuits.

1.7- Describe the procedure of determining the value of Capacitor, & Resistor using

numeric and color code



1.1 Define soldering.
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1.2 List the materials of soldering.
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1.3 Describe the steps of soldering.
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1.4 Mention the properties of a good soldering joint.



1.5 Describe the active and passive components used in
electronic circuits.
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1.6 Mention the function of resistor, capacitor and
inductor in electronic circuits.
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1.7 Describe the procedure of determining the value
of Capacitor & Resistor using numeric and color code.
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1.1 Define electronics.
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1.2 Describe the scope of electronics.

* Telecommunications providers — mobile phones, radio, TV and satellite
companies

Manufacturers and providers - of PCs, tablets and ATM machines
Scientific research — acoustics, optics, physics and nanotechnology
*Medical device and medical instrument manufacturers

*Aviation and aerospace companies

*The manufacturing sector — programmable logic controls (PLCs) and
Industrial machinery developers
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Content

2.1 Define Conductor, Semiconductor and Insulator.

2.2 Describe Semiconductor with atomic structure.

2.3 Describe the effect of temperature on conductivity of Semiconductor.
2.4 Classify Semiconductor.

2.5 List the commonly used semiconductor.

2.6 Describe the formation of P-type & N-Type semiconductor.

2.7 Describe the charge on P-type & N-Type semiconductor.

2.8 Describe the majority & minority charge carrier of P-type & N-Type semiconductor.



2.1 Define Conductor, Semiconductor and Insulator.

cwievwnZvi Dci wfwE K#i c’'v_© 3(wZb)cOKvi h v:
1. cwievwn (conductor)
2. Aa©-cwievwn (Semiconductor)

3. Acwievwn(Insulator




Conductors:
th mKj ¢'vi_Oi ga'w'#q Lye mn#RB we'yr cOevwnZ n#Z cv#, ZviK
KUv#i etj| thgb:-

Zvgv ifcv. tmvbv
Semiconductor:

th mKj c'v_© cwievwn I Acwievwn G 'yOai*bi c'v¥#_©i gvSvgvwS Y matbce,
ZvE'itK #mwgKUvi edj|

Rvi*gwbqvg



Insulator:

th mKj c'vi_Oi ga'w'tq G*Kev#iB we'yr cOevn n¥Z cv#i bv (A_Ovr
cOevini mgq cOPU evavi ma§~Lxb ng, )ZviK Acwievwn eij| thgb:-

1 I\IJVgVVV\J



2.2 Describe Semiconductor with atomic structure.
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Basic Atomic Structure(1).mp4
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The Atomic Structure of the Atom - Animated Presentation.mp4

Silicon is the primary semiconductor used in VLSI systems

Si has 14 Electrons

Energy Bands / J\ ,

(Shells)
At T=0K, the highest energy
k band occupied by an
electron is called the

valence band.

alence Band

Silicon has 4 outer shell / valence electrons



Semiconductor Valence Orbit
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Crystal Lattice Structure
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Covalent Bonding.mp4
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2.8 Describe the majority & minority charge carrier of P-type & N-Type

semiconductor.
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3.2 Describe the formation of PN junction.
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AAjEK wW1Ekb tjqvi et
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Discuss potential barrier, drift & diffusion current and their
physical significance.

potential barrier :ctRwUf Ges tbMwUf Avgb wgwjZ ntq GKwU electric field m,wé Kti, ZviK

potential barrier et;j

wWwdDkb :GKwU wc-UvBc Ges GKwU Gm-UvBc tmwg-KOvES | GK mvi_ msthvM Kitj Gb cvk'© nZ
B$jKU2b, tjv wc-cvik,©i w K Ges wc-cvk,© n$Z tnvj tjv Gb-cvik,i w'$K QztU hvq| Gfvie Rvskb 1 K#i GK
cvk!© n$Z Abcvik!© tnvj Ges BjKU32b PjvPji cOebZviK wWwdDkb et

wWwdDkb Kv#i>U: hLb TKvb meg-Kva%?l' c’'vi_©I PvRO Pivwiqvtii NbFR< AmgZv 1°Lv 1°q,ZLb D”P NbZ;
n¥Z w N Nb$9 < w'tK PvRO tjv wWwdDkb cOwpqvq Qwoitq cto| dj D”P NbZj n¥Z w R Nb$Qd w'K
GKwU Kv$i>U cOevini m,wé nqg, GB Kvti>UtKB wWwdDkb Kvti>U et

wWaduU Kv£i>U: hLb tKvb meg-KUv%'C?f GKwU BtjKwU2Kwdi cO+qvM KHT nq ZLb PvRO© Flvwiqvi_ $jv wdi
cO'E tdvim®oi AwfayiL ZwoZ nq | PvRO Flvwiquiii GB gyftgoU Gi dij th KviibU cOevini m, 2 nq, ZviK
wWadU KviidU edjl




[3.3 Explain of forward and reverse bias in PN junction. ]
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3.3 Explain of forward and reverse bias in PN junction.

Barrier voltage Field due to

PN GIIR*{(d reverse bias : i mseriar vaiage
P-N GIIS*ITHA P & AGIRF (WIADS (-) 433 P-N TR v arwr 1 P A
TSN N & IOIRI ATG0© (+) AT ATCY AT o . 0 2 @ 0’ o '//g,/' ~
(RS ATFAP FRerf st 901 i 000 0’ ;’ ' O-é" 1. =
A ST T G food e Fao f o 02100 0ces # E
HJART® @ AT | :“é S e DR e Eettron e §
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[ 3.4 Biasing Types of a Diode (Reverse)

wifm©W evqvm cO#qvM Kitj evUvwii ctRwUf
Uvwg©bvj Gb-Itii B#jKU?b #jvK wb#Ri w'#K AvKIOb
Kti Ges tbfMwUf Uvwg©bvj wc-mitii tnvj #jviK wb+Ri
w K AvKIO©Db K#i| d¥j wWicokb tjqvi teto hvg mv+_
mv*_ evwiqvi ctUbwkqvj e, wx cvq, ZLb Rvsk#bi g*a”™
w *q Tnvj Ges B#jKU?tbi PjvPj Ki*Z cv#i bv| d¥j wc n¥Z
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3.4 Explain the forward & reverse current voltage (1V)
characteristics of PN junction diode.

/
dilgyW®© evgvm: 1 N p p :
Kvti>U cOevwnZ nq
* The knee is hLb VVBias=Vbar ooy — "L (mA) ) Foward
« Bew'y$¥Z VBias <VBar - Lye Kg current - O—M—‘O + Current
cOevwnZ nq
*  bx-tfviétRici WviqviWi gta'wtq cOPzi - B
cwigvb KvtibU cOevinZ ntZ _viK& Conventional Current Flow CB;/;‘:
) wifvm®© evqvm : Reverse knee
Kv¥i>U cOevwnZ nq bv Breakdown
« hLb VBias < VBar = Lye Kg current cOevwnZ ivmg” Y
ng(mu or nano Amp) - >
Reverse Voltage Forward Voltage

* At the knee, wifvm© tfviétR GKB ntjl reverse

current Lye ¥ewk e, wx cvq&

¢  AwaK wifvm® KvttirU G WviqvWwU cOPzi
Mig ntq b+ n¥q hvq (V=50V or higher typically)

Zener
Breakdown
or Avalanche
Region

-50mA T

Germanium
-20mA Silicon

Reverse
Bias

0.3v Germanium
0.7v Silicon

Reverse

Rl Y Current



3.5 Define (i) static resistance (l11) Dynamic resistance, (lll) forward
breakdown voltage and

(I1) Reverse break down voltage

Static or DC Resistance

It is the resistance offered by the diode to the flow of DC through it when we apply a DC voltage to it. Mathematically

the static resistance is expressed as the ratio of DC voltage applied across the diode terminals to the DC flowing through
it (shown by the black dotted line in Figure 1) i.e.

Forward Current, /¢
R Va |
dc Idlc

Reverse Voltage, Vi Zp——— Forward Voltage, V¢
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3.1 Define PN junction diode

3.2 Describe the formation of PN junction.
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characteristics of PN



3.1 Define PN junction diode

Semiconductor Diode Construction
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3.2 Describe the formation of PN junction.

> N regionG cOPzi cwigvb free electrons _viK| P region G cOPzi cwigvb holes _viK|
> hLb "'ywU wfbce aitYi tmwgKUvKUi msthvM Kiv nq ZLb Dftqi wicvjktbi Kvitb wKQz B$jKU2b Rvskb 1f'K#i we-cvik]© cOtek K(T |

> dij Rvskib Gb-cvik|© tnviji (+) Avgb m,wé nq Ges we-cvik;© Rvskibi wbKtU B1jKU2Ebi(-) 1bFMwUf Avgb m,wé nq | MwVZ GB bZzb
AAjEK wW1Ekb tjqvi et

- Depletion region: D3 Rvskb1K 1f KitZ th cwigvb tfvié1Ri cO$qvRb nq ZviK barrier voltage e(<7 | D3 GjvkviK depletion

region et;j|

I
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Discuss potential barrier, drift & diffusion current and their
physical significance.

potential barrier :ctRwUf Ges tbMwUf Avgb wgwjZ ntq GKwU electric field m,wé Kti, ZviK

potential barrier et;j

wWwdDkb :GKwU wc-UvBc Ges GKwU Gm-UvBc tmwg-KOvES | GK mvi_ msthvM Kitj Gb cvk'© nZ
B$jKU2b, tjv wc-cvik,©i w K Ges wc-cvk,© n$Z tnvj tjv Gb-cvik,i w'$K QztU hvq| Gfvie Rvskb 1 K#i GK
cvk!© n$Z Abcvik!© tnvj Ges BjKU32b PjvPji cOebZviK wWwdDkb et

wWwdDkb Kv#i>U: hLb TKvb meg-Kva%?l' c’'vi_©I PvRO Pivwiqvtii NbFR< AmgZv 1°Lv 1°q,ZLb D”P NbZ;
n¥Z w N Nb$9 < w'tK PvRO tjv wWwdDkb cOwpqvq Qwoitq cto| dj D”P NbZj n¥Z w R Nb$Qd w'K
GKwU Kv$i>U cOevini m,wé nqg, GB Kvti>UtKB wWwdDkb Kvti>U et

wWaduU Kv£i>U: hLb tKvb meg-KUv%'C?f GKwU BtjKwU2Kwdi cO+qvM KHT nq ZLb PvRO© Flvwiqvi_ $jv wdi
cO'E tdvim®oi AwfayiL ZwoZ nq | PvRO Flvwiquiii GB gyftgoU Gi dij th KviibU cOevini m, 2 nq, ZviK
wWadU KviidU edjl




[3.3 Explain of forward and reverse bias in PN junction. ]

Forward bias :
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3.3 Explain of forward and reverse bias in PN junction.

Barrier voltage Field due to

PN GIIR*{(d reverse bias : i mseriar vaiage
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[ 3.4 Biasing Types of a Diode (Reverse)

wifm©W evqvm cO#qvM Kitj evUvwii ctRwUf
Uvwg©bvj Gb-Itii B#jKU?b #jvK wb#Ri w'#K AvKIOb
Kti Ges tbfMwUf Uvwg©bvj wc-mitii tnvj #jviK wb+Ri
w K AvKIO©Db K#i| d¥j wWicokb tjqvi teto hvg mv+_
mv*_ evwiqvi ctUbwkqvj e, wx cvq, ZLb Rvsk#bi g*a”™
w *q Tnvj Ges B#jKU?tbi PjvPj Ki*Z cv#i bv| d¥j wc n¥Z

Ch C: it CUAnLL WL cOoavEnt e we e hu | 7+a




3.4 Explain the forward & reverse current voltage (1V)
characteristics of PN junction diode.

/
dilgyW®© evgvm: 1 N p p :
Kvti>U cOevwnZ nq
* The knee is hLb VVBias=Vbar ooy — "L (mA) ) Foward
« Bew'y$¥Z VBias <VBar - Lye Kg current - O—M—‘O + Current
cOevwnZ nq
*  bx-tfviétRici WviqviWi gta'wtq cOPzi - B
cwigvb KvtibU cOevinZ ntZ _viK& Conventional Current Flow CB;/;‘:
) wifvm®© evqvm : Reverse knee
Kv¥i>U cOevwnZ nq bv Breakdown
« hLb VBias < VBar = Lye Kg current cOevwnZ ivmg” Y
ng(mu or nano Amp) - >
Reverse Voltage Forward Voltage

* At the knee, wifvm© tfviétR GKB ntjl reverse

current Lye ¥ewk e, wx cvq&

¢  AwaK wifvm® KvttirU G WviqvWwU cOPzi
Mig ntq b+ n¥q hvq (V=50V or higher typically)

Zener
Breakdown
or Avalanche
Region

-50mA T

Germanium
-20mA Silicon

Reverse
Bias

0.3v Germanium
0.7v Silicon

Reverse

Rl Y Current



3.5 Define (i) static resistance (l11) Dynamic resistance, (lll) forward
breakdown voltage and

(I1) Reverse break down voltage

Static or DC Resistance

It is the resistance offered by the diode to the flow of DC through it when we apply a DC voltage to it. Mathematically

the static resistance is expressed as the ratio of DC voltage applied across the diode terminals to the DC flowing through
it (shown by the black dotted line in Figure 1) i.e.

Forward Current, /¢
R Va |
dc Idlc

Reverse Voltage, Vi Zp——— Forward Voltage, V¢

Dasroarvreos i ivees sy B=



Dynamic resistance :

It is the resistance offered by the diode to the flow of AC through it when we connect it in a
circuit which has an AC voltage source as an active circuit element. Mathematically the dynamic
resistance is given as the ratio of change in voltage applied across the diode to the resulting
change in the current flowing through it. This is shown by the slope-indicating red solid lines in
Figure 1

and is expressed as

Idc B = i s i e i

B B b o
<
A e



https://www.electrical4u.com/what-is-electrical-resistance/
https://www.electrical4u.com/diode-working-principle-and-types-of-diode/
https://www.electrical4u.com/voltage-source/
https://www.electrical4u.com/voltage-or-electric-potential-difference/
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diode.
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4.1 Define Zener break down.

4.2 Describe the operation of Zener diode.

4.3 Explain IV characteristics of Zener diode.

4.4 Describe the application of Zener diode in (i) voltage stabilization, (ii)
meter protection and (ll) peck clipper circuits.

4.5 Describe the construction operation and application of (I) Tunnel diode
(11) varactor diode (lll) Schottky diode (iv) Step-Recovery diode (v) PIN
diode, (vi) LED (vii) LCD (viii) photo diode (ix) Solar cell.

4.6 Describe the construction operation and application of (i) DIAC (ii)
TRIAC and (iii) SCR.




4.1 wRbvi ¥fe?K -WvDb t

wRbvi Te2K WvDb GKwU we#kl aibi WvigvW hv wifvOm fvgvim©
te?K WvDb wiwRg*b Acv#iU K#i | GwU we-Gb WvEqvW| Gi GKwU
wbw ©0 tfv#eR AvEQ G*K wRbvi tfv#€R e¥j| GEK mvOwK*U wifv©Om
evgvim tjviWi mvE_ cVivjvij mshy’ Kiv n¥j wifv©m tfviéR wU wRbvi
tHviéiR AwZug Kifj WgvWwUi te@K-WvDb N#U |

Anode Cathode

Zener diode



4.2 wRbvi WviqgviWi Acvtikb ————~
twifvOm ewko?

. = -
Avgiv Rvwb cOwZwU wRbvi WviqviWi Avjv v |
Avjv'v wRbvi tfvéR _viK| ZvB G¥'i Rb~ e
wewfboe w’i gvibi wWWwm tfvieéR eénvi nq _ o

|Gi 'ywU ewko _v#K]|
wifvOm %ocewko :hw™ Bbcy*U GKwU cwie©Zb -

kxj wWWVwm tmvOm eénvi ntj Ges wRbvi

WviqvW#K wifv©m tHvieéR G msthvM t’Iqv nij

| Ges Bbcy¥U wWwm BbcyU TmvOm#K

e, WwOK#*i hLb wRbvi tfv#étRi tekx nq wVK

ZLwb WviqviWi te?K -WvDb nq Ges wRbvi Vin Out put
Kv#i>U e,,wx cvq| te?KWD#*bi c~e© g~i©Z

c©hsl WviqviWi ga bMY wtq cwigvb wjiKR

Kvi>U cOevwnZ nq | G¥ #K eySv hvq th wRbvi

Kv#i>U wVK Lvovfvie cOevwnZ nq bv Kvib Reverse bias
WviavEW wiKOv ewiavh recictance H1v hva |



dilgqvOW evqvm ewko:wRbvi WviqvW G hLb dilqvW© tfvieR
t’Igv nq ZLb tmvm© tfvieéR WviqviWi bx tfvieR AwZug KitjB
di&IqvOW Kvii>U cOevwnZ nq Ges HfviéR mvgvb'e, wx+Z
dilqvW®© Kv#i>U "y?Z e, wx cvq|G t_*#K fevSv hvt”Q th wRbvi
WviqvWwU dilgyW© evqvim tiKwUdvqvtii gZ AvPiY K#i|

vV in COut put

Forward bias



cOkeoe:

1. wRbvi Wiqv¥Wi Acvtikb e©bbyv Ki |
2. wRbvi fe?K-WvDb wK fvie N$U?

3. wRbvi WviqvW wK?




4.3 wRbvi Wviqv#Wi ewko tiLv
Avgiv Rvwb cOwZwU wRbvi WviqviWi

Avjv'v Avjv'v wRbvi tfviéR _viK | ZvB
G+'i Rb'wewfboe w™'i gvibi wWwm
tHfv¥eR eénvi nq |Gi ‘'ywU ewko _v#K|+hgb
-1. wifv©Om %oewkoé hw™ Bbcy*U GKwU
cwie©Zb kxj wWWwm tmvOm eélZ nij
Ges wRbvi WviqvWiK wifvOm tfviéR G
msthvM 1 Iqv n#j | Ges Bbcy*U wWwm
BbcyU TmvOmiK e, wdK#*i hLb wRbvi
HviétRi tekx nq wVK ZLwb WviqviWi
te?K -WvDb nq Ges wRbvi Kv#+i>U
e, w@cvq | te?K WD#*bi c~e©g~i©Z
ch©sl WviqviWi gaiv'#q wjKR Kvi>U
cOevwnZ nq | G¥_#K eySv hvq th wRbvi
Kv#i>U wVK Lvovfvie cOevwnZ nq bv

Diode T
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Forward
*.fn.]tage
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by maximum
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4.4 tfviéR+wejvB+Rkb, wgUvi cO*¥UKkb Ges wcK wK-cvi
mvwK©*U wRbvi WviqviWi cO*qvM t
cO g k©Z : BbcyU tfv+€R Vin Gi gvb eo%j ev wRbvi WviqviWi wRbvi
tfvté+Ri mgvb n¥j WviqviWi teK WvDb n*gq wRbvi Kv#i>U cOevn Kv#I | Vin
Gi e, w*Z tgvU KvibU [ e, ywd cvqg | dy wmwiR KvFi>U TiwR +vii Tfv#ER
Wac e,w@ cvg Ges e©waZ AwZwi® Kvi>U wRbvi WviqviW cOevwnZ nq
|AwZwi® Kvii>U WvEqvEWi gta“cOevEni iyb tivW Kv#iU tKvb ifc cwie©Zb
ng bv |Ges tjvW tfviéR Acwie©wZZ _viK | hw" Vin n«vm cvq Zvnij tgvU
Kv#iHUi gvb n«m cvg Ges TfiwR+Vi R G tfviéR W3c n?vm cvq d¥j Vout
Constant _v#K |myZvis Vin cwie©Zb n#j I cwie©Zb nte Ges IR Wac]
cwie©Zb nte | d¥j TjyW tfv#€R Vout Constant _v#K |




Vin CI'b 0 Ges HvW KvibU | cwie©Zb nte | GHAT Vin wbw' ©6 ev w'i
Ae 'vg hw tjvW KvbU IL cwieZ©b nq, Zvnij IZ cwie©Zb nql|fHjvW
Kv#i>U IL ¥e¥o TMF wRbvi Kv#ibU 1Z n«vm cvqg [dFj | w™'i _v#K Ges IR drop
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~iweivBEtRkb waUvi cOfUKkb Ges weK wK=cvi mvwK©iU wRby



4.5 Uvibj WviqvW , fuivzil WviqvW ,"<UwK WviqvW , step wiKfvwi
/dFUvWviqvW, fmvjvitmj MVb ,Acv#ikb I eénvi]

Uvibj WviqvW: Uvtb) WvEqvW G AZvwaK TWvwecs Gi Rb'Gi RvskbUv Lye

cvZjv nqg dij wifv©m tfviéiR Rvskib te?K -WvDb N*U Avevi dilgv©W

evgvm cO'vb Ki¥j Al tfv¥éR G Lye 'y2Z Kv#iU e, w@ cvq |

tunnel diode symbol




fvivti WviqvW: we Ges Gb wiwRItbi gvSLvib Wwi#ikb tjqui
MwVZ n¥g+Q hLb Rvsk#b wifv©Om evqvm Kviv nq ZLb wmwjKb
WviqvWwU GKwU KvcvwmUH#ii bvg AvPib K*i | Gmgqg wc Ges Gb
wiwRIb KvcvwmUH#ii #¢jU wn¥fm#*e Ges wWicakb tjqvi /wiwRIb WvB
Bifjwi————————




“<UwK WviqvW: hLb dilqv©W evgvm cO'vb Kiv nq ZLb KUKkb
Bj£2b mg~n Rvskb AwZug Kivi Rb'h#Z6 GbvwR©O jvf K*i Ges tgUvij
cOtek K#i| wifv©Om fuqvm cO’vb Kitj Gb mvB+fW Rvsk#bi tfvéR

e, w@ cvq GRb'G WviqvW#K nvB Ges tfwi nvB wd«#KviqwYi Gwm
wmMbyvj tK tiKwUdvB Ki#Z wb©evPb Kiv nq |
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dfUv-WvtqvW: d¥Uv WviqviWi Avijvi Zxe®Zv Abymvi#i Gi wifv©m
Kvti>U cwie©Zb N#U | d¥UvWviqvW G tekx Avijv cwZZ K#i tekx
cwigvb wefv©Om Kv#i>U cOevn Kiv hvq |Avevi Kg Avijv cwZZ Kii Kg
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fmvjvi Tmj MVb: ¥mvjvi tmj
GKwU wc UvBc Ges Gb UvBc |
tmwgKUzi c'vO_ Gi mgs*iq Sk o)
MwVZ Gi wb#Pi ZjwUi Dci GKwU .
KUOvwzf K>Uz Oviv Kfvi Kiv _viK
|Ges Gi wb#Pi ZjwU Avijv t_#K
“~%i _v¥K |Dctii ZjwU m*ev”P©O
tLvjv _v#K thb Avijv mvfvweK
fvie cwZZ n*Z cv*i Ges Dci GKwU
tQvU K>Ut jvMvibv _v#K | wc-
UvB#ci mifdmwU cvZjv _v#K thb
jvBU Rvskib 1cS#Q#Z cvi |




4.6 WvqvK, UvgvK ,.Gm.wm.Avi,Gi MVb Ges eve v t

WvqvK: WvgvK GKwU 2 Uv©Owgbvj wewko wWivBm |Gi Te2K-WvDb
tfviéR wb',0 |hLb Anode AlcwRwUf ng, ZLb P2-N2-P1-N1 ct_ K#i>U cOvwnZ
ng |Avevi A 2ctRwUf ng ZLb P1-N2-P2-N3 c+_ Kv#i>U cOevwnZ nqg |Wvav#K
Acvikb AvFziv mniR eySvi Rb'WvgvKwU#K 'ywU mvavib WvigvW wmwi$R
mshy® Ae 'vq Kibv Kiv hvg| Wvav#Ki AvovAwo#*Z tfviéR cO*qvM Kiv n#j
GKwU WvigvW th tKvb w#K Ab nte Avevi AbwU wifv©m fvgvim Ad ne
ImyZivs th tKvb tfv#éiR cO¥qviMi d¥j WviqvW#K Ad Ae'v t K Ab Ae™'vq
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Our next session will be about BJT .
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Content:

4.1 Define dc power supply.

4.2 Describe the importance of dc power supply.

4.3 Define regulated and unregulated power supply.

4.4 Describe the block diagram of a typical regulated dc power supply.

4.5 Define rectification and rectifier.

4.6 Explain the operation of Half wave, Full wave and Bridge rectifier.

4.7 Determine the ripple factor & efficiency and TUF of Half wave, Full wave and
Bridge rectifier.

4.8 Explain the operation of different types filter circuits with wave shape.

4.9 Solve problem related to ripple factor & efficiency and TUF
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4.2 Describe the importance of dc power supply.

GRS AT { NP (GO, (T- (68, fofe, FEObE 2N B (eeers AR = [F
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5.3 Define regulated and unregulated power supply.

S | (ASTATEE 6.7 21e g SR IBRE
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4.4 Describe the block diagram of a typical regulated dc power supply.
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5.5 Define rectification and rectifier.
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5.6 Explain the operation of Half wave, Full wave and Bridge rectifier.
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oI CT‘?"I"FI' STH@ (AT oTNE (Center tapped full wave rectifier)::$
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4.2 Describe the importance of dc power supply.
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4.3 Define regulated and unregulated power supply.
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4.4 Describe the block diagram of a typical regulated dc power supply.
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4.5 Define rectification and rectifier.
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4.6 Explain the operation of Half wave, Full wave and Bridge rectifier.
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: ’ (Puisatng)
AL Input } 0C output
A ~  Primary ) Secoasary L ;
R ville [\
, | QD R SR
| Qb
"v" J O \

FILANT : FITFINIL PSR BNV o JHF0H (OATIAN) A G328 fNEI0 8 My oz T4 ™|
3G AT TR AfG0© T SAR(HET AN FIFTFINET CIFOIT A ATS AfG 6w (SOIFoG AIAZT| A
A A G0w 2 TITAG (D) FLATING I T, (A OIS FOTFHN H(F I3 (@16 @G04 IF WL e
PID AN 2| O 26 STATGT NGICS 2T A (G (AGPEIIT WGBTS TS T7|

R (T 2O 2490 S0 (N0© WY 26 RS T, TLN A AT (NINDO (-ve) (OIFOG ATSIT | FCA
TG fForsf It TV SIS G, fForst IS TITIIG SO B N O ANMHP0 T ST206F N HHIT BF,
L (00T VLN (PN IO AR I WM O & NI (FAI0OT NGTANGTO GGG (OIF00] ATSH
AR A 5T €9 (b)-(0 WOGT STTGHF (AT 2R SO (M4 T (T, G2 HE SYAG WY HRFAP
OIR(AS FICACO S FCE| GG AT AP SO (FRIOPINF I =Y |




oI CT‘?"I"FI' STH@ (AT oTNE (Center tapped full wave rectifier)::$

(3 STIHB 2B AfST ST 4 TRH (AGI0© T SRR 8 (NNO© W S12(e)-(F GIRLH FIACD
TSI B, OF Tl NG (FROCHINF THF6 0T | BITFANIT LI GI[I BT ATIT0 B0 BIfHR

PR (@G @AGHACH AT T TV G AP GTOIR (6 ToT SIS I T

nput AC signal Outpet DC sagmal

-——e




TYN G AT AR (T T, O FIFTHINET (FGIRA A 8 B ATE NATHIN A GOW (+ve) A3 (N0 (-
ve) I |

TN 3G SATBTL G b© WY T3 AAME® T, ©UF (TG (B [T A9 STTHTES A 21 +ve (FTGHS) 433 B
TS ve (NG @) =TI

(e Diode D1 FISTNG AT XT 32 Diode D2 fFOIS Irarst =T

4 SIETT FII6 A (ATF TICAG D 2T (16 @SB (R)-IF N T 1@ 2[1fzs =31

During Positive Half Cycle D i weard |

Input —< o [ —

______

InstrumentatonTools . com



WRIE TUN 2O (N0© W SRFA ANMRS TH GLUN (701 (6 I 0 97 ST B AT + v A T D2
FISTG IS G9¢ D1 fTOrs IS 2 98 @ WIRTT D1 FOIFA B A3 D2 (AT A | (NAoS =g
STR(HCAD TN BICI6 B AT (ATH D2 (T (A6 (G764 R (T 0-( A]MR® 27|

SO (AT T, G2 SIFCEI NN 245 AN SRR A SR OO ORI BIACH TSI
IE| ZNAG & ANSEAG 5F (ML (AR

During Negative Half Cycle

Input —< o [ L

Output
— BBy
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21 T 8THe o (@SowmE

MVb cOYvijx : ,
GKwU t+c-WvDb U2vYdigvi, PviwlU Wv+qvW (D1,D2,D3 | D4) Ges tjvW wn¥m*e
tiwR=1 (RL) e"envi K#i fiKkwUdvgvi mvwKOU MVb Kiv nq|

. AC
Vn Input
0 t




W‘Z{’Iﬁ:

f5ra 61 8TT© G (FFOFRR PO (MU (TR | 2B AC TR AGIG© 2rF ARFER
SN FITSINERE (FONRE M E N ATEI ACATE A Go© ST GITAG D1, D2 FIRATIG IS
AT I3 FOTFHCN AT | T AMBE BILIH D1 XA R IF N AT D2 7 WHITH RS 2T 438
WOHALE 2NNG HANIART A GO© ZAF ATRHA JMOEG RIANI ATST T |

EngineeringTutoral com



WRIF T4V 2946 AC SRR (N0® 2 SR STNY FISTFANLL (LR OI[D N A% M ATCST
ATCACSR; ﬂl@l@\‘ﬁ G WIKNG D2 8 D4, WW AT <] POIPRH (N JTH | P $|I|%G$T@ﬁ? D2, (YR
I3 Y AT D4 (T (F7© W™K L] @I@G"ICB RIEIC) "ﬂ\‘&iﬂml AHodIR (AT JTCER (¥, y|I|%CG$K?7\{?

NGO <2 (N Box &Y STRHET J52 TS AARS 28I ACHALE 25T ST W NP
O dHF2 TP STT© NS I | WF o2 P S(A© [F9

PI\G PLL
Bridge Full Wave Rectifier ]
D3 : Forward Bias Closed Circuint
7 wwmmmcwk D& . Forward Blas —~ Closed Clircuit
- el
input 7 , “Output
’y
r/ \~ \l \
! ! ]
N V9 II > o-— v
\/ ’ ’

Rewer

21 s Blas Open Cihrcuit
’ D2 : Reverse Blas - Open Circuit
EngineeringTutorial.com






nvd 1¥gf TiKwUdvqvi

+ D
O 'x‘ 34 .

Rectified output Voltage/Current
Waveform

I O
&

Half-Wave Rectifier
www.CircuitsToday.com

wPi:nvd-tiqf tiKwUdvqvi

MVb: ) A

GKwU t+c-WvDb U?vYdigvi Gi Tm#KUvixi mv¥
wmwi¥R WviqvW Ges 1jvW wn¥m+*e tiwR =1 eenvi
K#i t1iKwUdvavi mvwK©U MVb Kiv nqg|







FWNRE

cOkee:
$iKwUdvqvi wK? Kb cO%qvRb|
$iKwUdvqvi Gi cOKvitf KZ?
nvd-l¥qgf TiKwUdvqvi wk fvie MVb Kiv nq?
nvd I$qf tiKwUdvqviii Kvh©cObvjx eY©bv Ki]



[#me U vcW d\yﬂ qu $i

KwUdvqvi }

MVb cOYvjx
GKwU tTm»>Uvi UvcW T-+c-WvDb
UavYdigvi , ‘ywU WvtqvW (D1 | D2)
Ges tjvW wnimzte tiwR+i (RL) eenvi

K#i tiKkwUdvgqvi mvwK©U MVb Kiv nq|

v

&

AC
Input

A =ven

2
cycles =
-4

odd
¥Z
¥ cycles
]
L—1
D=

Current flows
when [y
conducts

Current flows
when [Ds
conducts

T

—— -

Hesultant Output VWWawveform




[¢m>Uvi UvcW dyj I+qf tiKkwUdvqvi Kvh©cObvjx

BbcyiUi (+)ve half cycle G
A cOvsl (+)ve Ges B cOvsl (-)ve
cOvB3 nq, ZLb Wv¥qvW D, forward
bias cvq Ges D, Riversed bigs cvq, d¥j
D,Gigfaw qRKv:I:i>U cOevwnZ
nglhv FijyW tiwR = $ii svatg O/P G
cvigv hvq
Bbcy$Ui (-)ve half cycle G

A cOvsl (-)ve Ges B cOvsl (+)ve cOvRB
ng, ZLb WviqvW D, forward bias
cvq Ges D, Riversed bias cvq,d$j D,
Gi g¥a w‘ilélq Kvi>U cOevwnZ nqg|hv
tjvW tiwR =+ :I:iihgval:l:g O/P G cviqv

vq

ﬁ‘g’

Input

D
® Y
A =ven M Current flows
15 when Dy
cycles R conducts
-A A AT
'I"j_'j Current flows
}’i‘: when D-
¥ ofCIes conducts
>
T

Resultant Output Wawveform

176



dzj I¥qf we?R ¥iKwUdvqvi

AC
Supply

www.electroSome.com

MVb cOYvjx :GKwU t+c-WvDb UavYdigvi , PviwU WviqvW (D, D, D5, D,) Ges tjvW
wnimzte tiwR+i (RL) eenvi Kti tiKwUdvqvi mvwK©U MVb Kiv nq|



dzj I+gf we?R #iKwUdvqvi

'Kvh©cObvijx

*BbcyFUi (+)ve half cycle G - A cOv3I (+)ve Ges C
cOvsl (-) ve cOvB nq,

ZLb Wv+qvW D, D; forward bias Ges D, D,
Riversed bias cvq,- d¥j D, D; Gi g¥a'w #q Kvii>U
cOevwnZ nq|

- hv S,ABDCS, I R, 'jvW tiwR=#ii gva¥g O/P G
cviqv hvq]| o

* Bhcy#Ui (-)ve half cycle G -A cOvsI (+)ve Ges C

cOvsl c_§-)ve cOvB nq, ZLb Wv¥qvW D, D, _forward

es D, D; Riyersed bias cvq, -dfj D, D, Gi

bias C !
gta'w #q Kvii>U cOevwnZ nq|
-hv S-CDBAS. I R.fivW TiwR =%*11 avafa O/P G



4.5 tiKwUdvqgv#ii wicj dvti T1Zvt

fiKkwUdvqv#ii wicj dvxittikwUdvgv#ii AvDUcy*Ui cviEmwUs wWwmi
Gwm K¥auvib>U Gi Avi Gm,Gg gvb Ges wWwm K#auvib>U gvibi
AbycvZHK wicj dvzi I e

wic) dvxi I R.S.M. Value of ac component/Value of dc component
=\Vrms/Vdc=Irms/Idc.

1Zvt #iwxdvqvi Gi AvDUcy#U cOvB wWwm cvIqvi Ges mvwK©*U
BbcyU G cC)*ng\/I K...Z tgvU cvigv#ii AbycvZiK tiKwUdvagviii 1Zv ejv nq|
G*K n @viv cOKvk Kiv nq |

n =Power in the load/Input power
n=P out/P in*100




—
°

o wn ok

cOkce:
Ffm>Uvi U 'vcW dyj I¥qf ¥iKwUdvqv#ii MVb e©bbv Ki|
fm>Uvi U vcW dyj Ikgf #FiKwUdvqvi Kvh©cObvjx e©bbv
Ki |
dzj Ixqf we?R tiKwUdvqvi Gi KqwU WviqvW wbigq MwVZ
?
dzj I+qf we?R #iKwUdvqvi Kvh©cObvjx e©bbv Ki |
HiKwUdvqv#ii wicj dvti KviK eij ?
tiKwUdvqv#ii wicj dvzi "1Zv wb©bq Ki |




4.6 I+qf wPImnKviI wewfbee aitbi wdévi mvwK©#Ui
Acviikbt

wdévi I wdévi mvwKOUt wdéviii A_© n¥"Q QvKv ev ev TIqv |
tiKwUdvqgv#ii AvDUcy+¥U th wWwm cvigv hvq Zvnv weDi wWwm bq
ZvB Zv+Z wKQz wicj _v¥K | Avi GB wicj QvK*Z ev ev' w'$Z Gc?KvHii
mvwK©U eéiiZ nq| wbiP GKwU tPvK BbcyU ev BUv+i KicvwmUi

wdeéev| Sinusoidasl Wavelform b Vs 1 Rectified Output
Supply Ir '[ l' Waveform

- ,
hode L
/\/ Ry M—
No Negative
Half-cycle




HiKwUdvagv#i Av&DUcyU I#gf wdévi mvwK©*Ui Bbcy*U cOtqvM Kiv n¥j

cvjiwmwUs wWwm#Z mad,® Gwm Kedibb#K Zvi a©g Abyhvgx wdévwis

K BUv+i Gwm 1K evavcO'vb K#i Ges wWwmiK thiZ +'q | Gi cil hw’ wKQy
Gwmi K#auvib>U _viK Zte Zvnv Avevi KvevwmUi Gi gvag wdévwis Kiv nq |
KvcvwmUiii a©g nj wWwmiK ev'v cO'vb Kiv GwmiK kv>U K#i MOvDU K#i
t1gv | d¥) KvevwmU#ii AvDUcyU th weDi wWwm cvigv hvg Zvnv TjvEWi ga”
w'#g cOevwnZ nq |

Gl === + e

DA BT B VEV A (Y.
TFE = l

VW researchocell corrm
T2V TA Reguwulatedod FPower Scappoily
AIT Righrs Reserved




4.7 Ges 4.8 egKwPI mnKv#i wWwm cviqvi mvcgavB t

U2vYdigvi: GwU wgDPzqvj BUvKkibi bxwZ+Z KvR K#i | G#Z 2 wU Kiqj
_v¥K TwU n¥'Q cangvm K¥qj 2q wU n¥"'Q tmiKUvwi K#qj etj | K¥giji

th cOvi3I we'yi mievin 1 Iqv nq TmB cOvsl#K c®vBgvwi K#qj 2q wU
n#’Q tm#KUvwi K#qj | U3vYdigvi g~jZ tfvieéR e, wD ev Kgvibvi Rb~

eeliZ nq|Z+e KL¥bv AvB*mv#jkibi Rb’I eéiiZ nq|

tiIKwUdvqvi: Avgiv Rvwb tiKwUdvqgvi n¥”Q GKaitbi iycvsli
mvwK©U|hvnv AévitbwUs Kv#i>UK WvB#i+ Kv#i>U G ifcvsli K#i| mKj

cOKviii wWwm cviqvi mvwK©#U G mvwK©OU eéiiZ nq |

wdévi: wdévi A©_ n¥'Q QvKv ev ev' t'Igv | fiKwUdvqgv#ii AvDUcy+U
th wWwm cviqv hvg Zvnv wcli wWwm bq ZvB ZviZ wKQz wicj _v#K |
Avi GB wicj QvK*Z ev ev’ w#Z Gc?Kv#ii mvwKOU eéliZ nq |




+fvtéR ti #jUi: UavYdigv#ii cOvBgvwitZ HfvieR cwie©Zb nij
tmiKUvwiZI cwie©Zb nq | UavYdigviii cOvBgvwitZ +fviéR cwie©Zb
nlqvi Kvib n¥"Q jvBb tfviéR Avc-WvDb K#i| #fv#eR ti #jUii KVR n¥"'Q

UavYdigviii cOvBgvwitZ tfviéR cwie©Zb n#jI AvDUcyU HviéR ~'xi
iviLv|

HvieR wWivBWYvi : tfvteR wWvBWvHii
KvR n¥’'Q wewfboe aitbi Btjt2wb-

mvwK©#Ui cO+qvRb Abymvii wWwm VWY
HvEeR cO'vb Kiv| g~jZ G aitbi wWwm EIVWY
mvcavB eénvi K¥i wfboe wfboe mvwK©*Ui
wfboe wfboe Pvwn'vi Hfv#eR cO vb Ki$Z Avi @

tKvb Avjv'v cviqvi mveevB Gi cO+qvRb nq

wPI: tfviéR wWfvBWvi




cOkce:
1.Ikgf wPImnKvii wewfboe aitbi wdévi mvwK©*Ui Acviikb
LI |
2.egK wPImnKvii wWwmcviqvi mvcavB AsKb Kii e©bbv
Ki |
3. #fvieR wWIwBWvi mvwKOU Kv#K e#j|




Our next session will be:

Concent of special Diode
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Chapter-6
Understand the construction and

operation of Bipolar Junction Transistor
(BJT)
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Content:
6.1 Define Transistor.

6.2 Describe the construction PNP and NPN Transistor.
6.3 State the biasing rules of BJT.
6.4 Explain the mechanism of current flow of PNP and NPN Transistor.

6.5 Establish the relation among Base, Emitter and Collector current (IE = IC
+ 1B)

6.6 Draw the three basic transistor configuration circuits (CB, CC, CE).
6.7 Describe current amplification factor a,  and y.

6.8 Establish the relation among a, B and y.

6.9 Solve problem related to IE, IC, IB, a., B and vy.



6.1 Define Transistor (U2vbwR +i)
2wU Bs#iRx ka TransGes resistor wbtg MwVZ | U3vbwR+i n¥'Q wZb

Uviwgbvj wZb “Ti Ges 'yB Rvskb wewké tmwgKUv+i wWfvBm hv

wmMDbVAi kw? e, wd Kiil

npPn




6.2 wc,Gb,wc Ges Gb,wc,Gb U2vbwR+i MVb I Kv#i>U cOevi#ni tKSki:
wc,Gb,wc Ges Gb,wc,Gb U?vbwR+i MVb:

U2vbwR +#ii 3wU Uviwgbvj _v¥K BwgUvi,fem Ges Kvivxi [GKwU wc
UvB#ci gvSLvib Gb UvBc tmwgKUv+I c'v©_ ewmiq wc,Gb,wc U2vbwR+i
MwVZ nq |Avevi GKwU Gb UvBici gvSLvib we UvBc tmwgKUv+i c'vO_
ewm*qGb,wc,Gb U3vbwR+i MVb Kiv nq|

D wewew peatervis, com

C
Collector (c)

Base (b)




* wc,Gb,wc Ges Gb,wc,Gb U?vbwR +#ii Kv#>U cOev#ni
TKSkj: wc,Gb,wc Ges Gb,wc,Gb U2vbwR+#ii Kgb tem Ges Kgb BwgUvi
tgviW evgqvOwms Kiv n¥q+Q |fem-BwgUvi Rvsk*b dilgyW© evgvm
Ges fem-Kv#éi Rvskb¥K mwVK fvie wifv©Om evqv©Om cO*qvM Kivq
wb¥ ©OwkZ w#K 3wU KvibU I, 1,Gesl Zv+i tWvwcs Tj#j Abymv#i
cOevwnZ nq |¥ Lv hv#"Q I =1+ |

Ermmiitter

e

Collectorr




Griviiaell wevdiabpram Bug UliwR + #ii dilgyW©O Ges wifvOm
REBIEBEiIIQqVW© evqvm Ges tem-

Kv4jKUi Rvskb*K mwVK fute <= 4858 P 888 n[EEPEEE e <
wifvOm evqv©Om c(")*quV[ Kiv nq | e 88888888b o|sacss e
fem-BwgUvi Rvskib Gb cOv#sli lb(%

mv#_ eUvwii th¥MwUf cOv3I we it s

c?visli mv evUvwii cwRwUf Vo v

cOvSZ msthvM hv#K V__ Avevi e ,
tem-Kv#éi Rvskb#K Gtbi mvi_ | S [ =
eVUvwii ctRwUf Ges wc cOvisli = Tl T
mvi_ eVUvwi tb¥MwUf cOvisli iioﬁw_a;or — :.: I
msthvM w #q wifv©Om evqvm®© ,
cO'vb Kiv nq | I ; L




6.4 wc,Gb,wc Ges Gb,wc,Gb U2vbwR +#ii Kvti>U cOev#ni tKSKj
wc,Gb,wc Ges Gb,wc,Gb UdvbwR+#ii Kgb tem Ges Kgb BwgUvi )

tgviW evgv©Owms Kiv n#g*Q| +fem-BwgUvi Rvsk*b dilgvW©
evgvm Ges tem-Kvéi RvskbK mwVK fvie wifv©Om evgvOm
cO*qvM Kivg wb¥ ©wkZ w'#K 3wU Kv#bU 1,1, Ges | .Zv#'i TWvwcs
tj+j Abymv# cOevwnZ nq |¥'Lv hv#'Q I =1+l |

PNP Transistor NPN Transistor

If The Emitter Anc Collector Are Connected If The Emitter And Collector Are Connected
The WWrong Way Rounc |- The LED Is Likely The Wrong Wway Round - The LED Is Likely
To Glow All The Time To Glow All The Time
= 1|:||:|n|:J- E ==
[ - [ =]
= e T =l ~Jyb
=5 L= S5 LY J_
== — 1|:||:|n|:_|_ =




6.5 ¥fem-BwgUvi Ges Kvijtii gviS mru©K

., I Ges | ZvE'i tWvwcs 1j#j Abymvii cOevwnZ ng| BwgUvi tK 100%
tWvwcs Kv#j+i wiwRIb 1K 98-99% tWvwcs Ges tem wiRIb K
me*P+q Kg 1-2% tWvwcs Kiv nq | d¥) BwgUvi mvwKOU *_*K BwgUvi

Kv#i>U 100% tem mvwK©OU I Kvj£i mvwKOU G fvM n*q fem Kv#i>U
1-2% Ges KvEj+i Kvi>U 98-99% cOevwnZ n¥'Q | AZGe U2vbwR+i

mVWK©U +_#K COB KV#|#>U| mQU©K n_j‘,lE=|B+|E|

KvOkidi m~Ivbymvi |
+1+(-15)+(-1.)=0

ev,lc=l+l.



6.6 wZbwU tgSwjK U2vbwR +#ii KbwdMv#ikb

mvwKOU
1.Kgb Tem KbwdMv#ikb wPI :-

SCommon base canhauraton ( P-N-P)




2.Kgb BwgUvi KbwdMv#ikb wPI:-

Common emitisr configuraticn (P-N-F)




3.Kgb Kvij+i KbwdMv#ikb wPI:-




6.7 Avgwcowd*Kk+bi g~jbxwZ,BbcyU I ADUcyU Gi g*tatdR
mau©K,.wWwm AvU Gwm Kv#i>U Avgwcjwd+Kkb dv+i
#HvieR Ges cviqv#i TMBb

Kgb tem Avgwcadvqvi :
Kgb BwgUvi Avgwcadvqvi :
Kgb Kv#jti Avgwcadvqui :



6.8 a, B Ges y Gi gfa mau©K
aGesBGi g¥ta mru©K : v Ges o Gi gfta’mra©K :

Avgiv Rvwb U2vbwR +#ii 114,

=l H (1) Avgiv Rvwb, vy =I /I,
Kgb tem KbwdMv#ikb a=1/1, Ges a=1_/I;
Kgb BwgUvi KbwdMv#ikb | =1+,
B=1/1 —
ICE=IISB+IC ev, lg=I-I
ev, 1/I=(1./1.)+1 ev, l/1.=(1-/1¢)-1
ev, 1/a=1/p+1 ev, 1/y=a-1
ev, 1/(1=(B+1)/B ev, V =1/(a _1)

ev, a=B/(B+1)



6.9 1le,lc,lba, 1y mauawKZ© mvgvavb K.Z mgmvewj

mgmyv
1.GKwU U2vbwR+#i1 15pA BwgUvi Kv¥bU cwie©Z*bi d¥) Kvij+i
Kv¥hU cwie©Zb ng



S

Questions:

. Bipolar junction transistor wK?

PNP and NPN transistor eénvi wjL|

PNP and NPN transistor cOWZK AsKb Kil
PNP and NPN transistor cv. ©K 1 LvI
. Biasing wK?

. Foreword bias and reverse bias Kv#K e#)?



Our next session will be
BJT amplifier

THANK YOU EVERYBODY




