
Basic Terms: ࡌߵథࠫక ߖబంధనࡱ 
BASICS OF ELECTRICAL SAFETY AND PRACTICAL PROCEDURES 

FOR ELECTRICAL AND PERSONAL SAFETY MEASURES 

ఎలवڒदڡߖ భऴదత మړࡌߵ ࠾ࡍ दకࡽ ऴపࡍڡయల ࡅకए  ࡱڒథࠫࡌߵ 
ङ޶࢑ వङ ࠾ࡍమ ޠ ړ फగత భऴదޑ చరङ లڕ 

Electric charge is created when the Electrons accumulate at any device. A positive charge is 
created when there is a deficiency of Electrons and when there is an excess of electrons a 
negative charge is created. 

The negative charge creation makes Negative potential whereas positive charge creation 
makes Positive potential. 

The flow of charge is known as Electricity and it flows form Positive potential to Negative 
potential. 

Please note that the electrons flow from negative potential to positive potentiaL but the 
direction of flow of electricity is from positive to negative potential. The conventional 
electricity flows opposite to the Flow of Electrons. 

The Voltage is the difference of Charge and is also known as Potential difference. 
The Current is the rate at which the Charge flows. 
The Resistance is the opposition to the Flow of charge by an element in the path of flow 

which is also known as Circuit. 
An analogy is made with Flow of water from a height. As water flows from a greater height 

to a lower height so the Charge flows from Higher potential to lower potential. 

ఎࡵवڒदߘऱ ఏ పࡍకరంߕߞࡹ ࣋కࡍంۨనߩओ ړఎలव ݡ द۸࡛ ڡण సృࢳदంచబޔݡం޴. ఎలवڒदన ऱ ࡹపం 
ఉనऒ ओߩ  दనऱڒన ఎలवݟदంచబࢳల ۸࡛ण సృږޒऴప ࠾ࡍమ ޴ంޔݡदంచబࢳల ۸࡛ण సృږߘఒక అ ݡ
కం݄ ఎڕए వ ఉనऒ ओߩ  .ݡ
ऴపږޒల ۸࡛ण సృࢳद ऴపږޒల ࣃమࡌब ङ ऒߖ  లږߘࣃ दࢳల ۸࡛ण సృږߘఅ ޙ࠼అ ,޴फంࣆۯ 
बࡌమࣃ ङ ऒߖ  .޴फంࣆۯ 
۸࡛ण ࡅకए  ऴపߖ࢐ࣔऒ ङ޶࢑  फࣃࡱߧ ڴफޔ సం࠙వङ ࢟ܽڵߜ ޴ఇ ࠾ࡍమ ࡏ తږߘࣃ ڕల ࣃమࡌब ङ ऒߖ  
ఏరओ  .޴फంࣆࡏ
ఎࡵवڒदߘऱ ऴపږޒల సం࠙వङ త ߘంږߘࣃ ݟల శړ फړ ऴపవࣕࣃफ ङ޶࢑ ߖڒ ࠼ కएࡅ फ ऴప࢐హంޔ  శ޴ 
बࡌమࣃ లږޒऴప ݟంߘ లږߘࣃ ङ ऒߖ दనڒఎలव .޴फంࣆۨࣇ  ऱ ऴపړߖ࢐ࣔ వङ ङ޶࢑ కࡔޒ  ऴప࢐హం ޠ
ఉంܿం޴. 
కएࡅ ۸࡛ण ܘदࡶ࢛  వङ ङޑ సం మ࠾ࡍ సం࠙వङ  .޴ంޔݡవబࡱߧ ݞږ ڴݞޙ 
ऴపࣆफత࠭ ۸࡛ण ऴపవࣕࣆफనऒ  .ܿࡔ 
झߤद࣊ࣄࡓ  అ޴ߝ ऴప࢐హం ࠪ ర ठంࡹ ఒక ࠮లకం ޳छ ۧ ࡌ ࡛ ण ࡅకए ऱࠂ   వङ ڕ एࡐస ޴కత, ఇࡔޒ ङ ठܼ  
 .޴ంޔݡవబࡱߧ ݞږ
ఎޔफ ߘంܽߗ ݟ ऴప࢐హంޜ ఒక ࡐࣃపङ త తۯ ࡏ࠻యబݟం޴. ఎڕए వ ఎޔफ ߘంݟ తڕए వ ఎޔफ 
వరࡏߗ ڕ ऴపవࣕࣆफనऒ ం޶న, ۪ࣛऐ  సం࠙వङ త ߘం۸࡛ ݟण తڵ ठ߱  .޴ంޔ

 

UNITS OF CHARGE, VOLTAGE, CURRENT AND RESISTANCE 
࡛ۧण, ࢛ࡶदܘ, కࡓం݋ అంࡍ ݭజ࣊दߤझ ߖ࠿  ऱܿ 

 
Charge is measured in Coulombs ۸࡛ण ࠹ࡸڕख झ फࣃࡱڜ ࡹ   ࡏ

Voltage is measured in Volts ࢛ࡶदܘ ࢛లदଊࣃࡱڜ ࡹफ  ࡏ

Resistance is measured in Ohms` ऴపޒఘటన ఓ࠵झ ଊ ࣃࡱڜफ  ࡏ



Current is measured in Amperes   ऴపࣆफత ఆంߧయరऱࣃࡱڜ ࡹफ  ࡏ
 
Ohms Law- Is the basic Law of Electricity flow and is as below: 
 
ఓం࠹झ ङ޶࢑ -࡮  కएࡅ ऴప࢐హం ޠ ంద ఉనऒࡍڡ ࠾ࡍథࠫక చటदం మࡌߵ   :޴

V=I X R 
Where V is Voltage in Volts, I is Current in Amperes and R is Resistance in Ohms. Thus a 

Current of 1 Ampere flowing through a device of 1 Ohms will generate a Voltage of 1 V. 
Basics of AC & DC. Terms such as positive cycle, negative cycle, Frequency, Time 

period, RMS, Peak value , peak to peak, instantaneous values, 
Electricity flows in two ways: either in an alternating current (AC) or in a direct 

current (DC). As already discussed the Electricity or “current” is nothing but the movement 
of electrons through a conductor, like a wire. The difference between AC and DC lies in the 
direction in which the electrons flow. In DC, the electrons flow steadily in a single direction, 
or “forward.” In AC, electrons keep switching directions, sometimes going “forward” and 
then going “backward.” 

Alternating current is the best way to transmit electricity over large distances. 

ఎకए दࡹ࢛ ݩ झ ଊ ࢛ࡶदܘ, I ఆంࡹ ࣒ࡓߧ ऴపࣆफత࠭ మ࠾ࡍ ఆ࡛ ఓ࠵झ ଊ ࣊ࣄࡓदߤझ  ఉం1 .޴ 
ఓంల ࡅకए  పࡍకరం ޳छ కएࡅ య࡛ 1 Vߧదܽ 1 అం◌ం࠴ ۯऴపవࣕం ࡌ  ࢛ ऒ܌दࡶ  ఉతओ  फޒ
 .޴फంࣆۯ
AC & DC ࡅకए झڡࣄࠐ  . ధߕతघ క చऴకం, ऴపږޒల చऴకం, ڙࡎࠆछ झߗ ల వङڒ , వ߅, RMS, 
 ,ࡱవࡱ࢑ ఖరం, తࣾణࢢ ,వࡱ࢑ ڡߨ
ङ޶࢑ ठࡌࠪ ݡంࡓ फޔ ङޑఒక ऴప :޴फంࣆऱ ऴపవࣕࡹ  ࠪऒ య ऴప࢐హం (AC) ޳ࡶ ఒక ऴపతङ ࣾ 
కࡓం݋ (DC) ࡹ. ఇపओ ऐࡍచ ښܽ ంۨన ऱܿ޶࢑ ڴङ ఒక కండక ޴ߝఅ "݋ంࡓక" ޳ࡶ ޠ द࡛ छ޳   ࡌ
ఎࡵवڒदనऱ కద࡯క, ࢙࡛ వంܽ޴. ఎࡵवڒदߘऱ ऴపవࣕం޴ ۯశࡹ AC మ࠾ࡍ DC మధङ  వङ ङޑ సం 
ఉంܿం޴. DC ࡹ, ఎࡵवڒदߘऱ ఒక ޴శࡹ ऴకమంڴ ऴపవࣕࣃफ  ,ࡹ AC ".ڕ޶ం࠭" ޳ࡶ ࠼
ఎࡵवڒदߘऱ ޴శలߘ ࠪ फࣃࡏ ऒߖڜ ,࠼ फࡿࢗ "ڕకߘࢗ" ऱࢀࢗ "ڕ޶ऱ "࠭ంࡏࣃ ङޑऴప.࠼ ࠪऒ య 



ङ޶࢑ ङ޶࢑ ޴ߝऴప࢐హం అ ޠ ऒߖࡌ޷ ޠ  బۯ ࡰ޴యړߖݞ ఉతफమ ࠪరठం.

 

In AC current flows in both the directions forward an reverse. ADB is in positive direction 
whereas BEC is in negative directions. 

ABD is positive cycle whereas BEF is negative cycle. In AC thus one complete cycle is 
made up of one negative and one positive cycle. 

The Time to complete one complete Cycle is known as Time period. 

Frequency is the number of cycles it completes in 1 Seconds. The unit of time period is 
Seconds and Frequency is Hertz. One cycle in one second is known as 1 Hertz. 

Our domestic Power is AC Power and works at 50 Hertz meaning that it completes 50 
Cycles in one 1 Seconds. # 

The maximum amplitude in one direction is the peak value (DF and GE) and the value 
from maximum to minimum value is Peak to Peak Value. (DE+GE) 

RMS or Root Mean Square Value- This is the AC current value which will have the same 
heating effect as if a DC Current passing through a device will have. 

 
వङ ݡంࡓ వ࡛झࡍ ࡹऴప࢐ࣔల ݋ంࡓAC క ࡹశల޴ కࡔޒ  ࠭ంڕ޶ వࣆफం޴. ADB అږߘల ޴శࡹ 
ఉంܿం޴, BEC ऴపږޒల ޴శࡹ ఉంܿం޴. BEF ऴపږޒల చऴకం అޙ࠼ ABD ږߘࣃల చऴకం. 
AC ࡹ ఒక ࡍߪ फ చऴకం ఒక ऴపږޒల మ࠾ࡍ ఒక ږߘࣃల చऴకం߰ࡐ ޜం޴ంచబݟం޴. ఒక ࡍߪफ 
చऴకం ࡍߪ फ సమయం సమయం వङ వ߅ అࣃࡱߧ ߖफ छڙࡎࠆ .ࡏ झߗ  అ1 ޴ߝ ࣊కండऱߪ ࡹర फࡃङ  



చࡌڡల సంఖङ . సమయం ࡅకए  వङ వ߅ ࣊కంݭझ  మڙࡎࠆ ࠾ࡍछ झߗ  ࡛ࣛद૽ . ఒక ࣊కࡹߘ ఒక 
చऴకం 1 ࡛ࣛद૽  అంܼࢣ޻ ࠪ .ࡏయ శړ फ AC శړ फ మ࠾ࡍ పࣆۯߖफం50 ޴ ࡛ࣛ द૽  అࡍߪ ޴ फ అ50 ߖ 
झࡽړ࣌  ఒక 1 ࣊కߘల. # ఒక ޴శࡹ గࡍషद ࢑సफరణ ࡱ࢑ ڡߨవ (DF మ࠾ࡍ GE) మ࠾ࡍ గࡍషदంڴ 
కߖషद ࡱ࢑వࡱ࢑ ڕవ ࡲ࢘ ڡߨ ܿ ڡߨङ . (DE + GE) RMS ߤࠬ ݋ࡐ ޳ࡶ ए࣋ छ  ࣄݟ వ- ఈࡱ࢑ ࡛
ऴపࣆफత ࡱ࢑వ, ఒక ࣄࣄݟ కࡓంࣄߦ ݋ంۃ ఒక పࡍకߖࡌऒ  కڵ࡯ ఉం݄ అݟ࢘ ޻ ऴప࠙ߖ࢐ऒ  కڵ࡯ 
ఉంܿం޴. 

The relation between Peak Value and RMS value is given by the Following equation: 

వ మధङࡱ࢑ RMS ࠾ࡍవ మࡱ࢑ ڡߨ  సంబంధం ࡍڡం޴ సࠬకరణం ޳छ  ࡌ

ఇవछ బݟం޴: 

Irms=IO/2 

Where Irms is RMS value of the Current and Io is peak value of the current. Similar 
relationship holds for Voltage. In domestic Power we have 240 VAC. This means we have 
Vrms as 240 V whereas the Peak Voltage will be Vrms X^2= 340 V and the peak to peak will 
be 340 x2= 680 V. 

ఇ घ࡛ झ  ऴపࣆफత࠭ ࡅకए  RMS ࡱ࢑వ మ࠾ࡍ ऴపࣆफత࠭ ࡅకए  అऴగ ࡱ࢑వ. ఇ࡮ంܽ 
సంబంధం ࢛ࡶदڜ ܘరڕ కڵ࡯ ఉంࢣ޻ .޴య శړ फ240 ࡹ VAC ఉంߖ޵ .޴ అర मం 240 ࠭࠲ 
V ڴ Vrms కڵ࡯ ఉనऒ టऱڡߨ ޙ࠼ ࢛ ̂ VRMS X ܘदࡶ  2 = 340 V ڴ ఉంܿం޴ మࢢ ࠾ࡍఖړߖࡌ 
340 x2 = 680 V ఉంܿం޴. 
INSULATORS, CONDUCTORS AND SEMICONDUCTOR 

࢐ङ ,ࡱڕపࡔࡔߵ కండకࠬ࣊ ࠾ࡍమ ࡱࡏߦ द࡛  

• Conductors: Materials that can allow current to flow through it freely are called good 
conductors or simply conductors. These materials have free electrons that can move 
easily and thus allow charge to flow freely.- Examples are Iron, Copper, Steel, 
Aluminium etc. 

❖ All metals are good conductor of electricity. However some metals exceptions and 
are not good conductors of electricity and these are Manganese and Mercury. 

• Insulators: Materials that do not allow current to flow through it freely are called bad 
conductors or simply Insulators. These materials do have free electrons that can move 
easily and thus do not allow charge to flow freely.- Examples are Wood, Earth, Plastic 
etc. 

❖ All non metals are bad conductor of electricity. However some non metals are 

exceptions and are good conductors ol electricity (Iraphite is one example ol a non 

metal whit h is a good conductor ol electricity. 

 

• కండక द࡛ झ : ऴపࣆफత ޳छ ऒߖऴప࢐ࣔ ۯऴపవࣕం ࡌ  ఉۨతంڴ అߘమޒంۯ పࡌ޳ब  మంۨ ࡱ



కండక दࡏऱ ࢐ ޳ࡶహࡱڒ అࣃࡱߧ ߖफ मࡌ޳ఈ ప .ࡏ లڕ ఉۨత ఎలवڒदߘऱ ࣆలభంڴ ఉంܼ࠼, 

అంۯ޶ ࡛ۧण ఉۨతంڴ छ࣋ చऑ  ,ࡽदࣅ  ,ڵࡌ ,ߤఐర ࡱహరణ޳ఉ -.޴फంࣆऴపవࣕ ڴ

అࡲङ   .న࢑ࡷద࠴ యంߖࠫ

❖  అߖऒ ङ޶࢑ ࡱࣔࡹ  మంۨ కండక ޠ द࡛ . అߖڜ ޙ࠼ऒ  ࠾ࡍమ ࡱߩం࠼ల ࠫనࣔࣔࡹ 

ङ޶࢑ एࡏ࠱ ࠾ࡍమ ࣒ߗంగࠪ ఇ࢑ ࠾ࡍమ ࢓ڒ ࡱڒ࢐హ మంۨ ޠ ङ  फతࣆऴప :ࡱڒఅ࢐హ • .ࡎ

छ޳ बࡌ޳ప ߖంచޒమߘఅ ۯऴపవࣕం ࡌ छ࣋ ࡱ చऑ డन కండకۮ ڴ दࡏऱ ښ ޳ࡶవలం ఇߘझ ట࡛झࡶ  

అంܼࡏ. ఈ పࡌ޳म లڕ ఉۨత ఎలवڒदߘऱ ࣆలభంڴ ఉంܼ࠼, అం۸࡛ ۯ޶ण ఉۨతంڴ 

ऴపవࣕࣆफం޴.- ఉ޳హరణݭ࢓ ࡱ, ఎ࡛ फ,  ߦऱ   .న࢑ࡷద࠴ ڡदࣄ

❖  అߖऒ ङ޶࢑ ࡱࣔࡹ ߖڒ  కएࡅ फޔ కండక ݡۮ  द࡛ . అ࠼నపओ ऒߖڜ ڔܽ  లࣔࡹ ߖڒ 

ࠫనࣔ࠼ంࡱߩ మ࠾ࡍ మంۨ కండక दర ऱ ఓ޶࢑ ࡽङ  హరణ ol ఒక޳ఒక ఉ ޴ߝఅ ܿࡍࠆఐ) ޠ

ङ޶࢑ ࢐హకం ol whit h మంۨ ߖڒ ࡽట࠱  .޴ఉం ޠ

• Semiconductors: Semiconductors are crystalline or amorphous solids which a resistance 
which is lower than have non metal but higher than metal for conducting electricity and 
their resistance decreases as their temperature increases, which is opposite to that of a 
metal. Finally, their conducting properties may be altered in useful ways by the 
deliberate, controlled introduction of impurities (“doping”) into the crystal structure, 
which lowers its resistance but also permits the creation of semiconductor junctions 
between differently-doped regions of the extrinsic semiconductor crystal. The behaviour 
of charge carriers which include electrons, ions and electron holes at these junctions is 
the basis of diodes, transistors and all modern electronics. 

• ࣊ࠬకండక द࡛ झ : ࣊ࠬకండక द࡛ झ  సऔ बࡌ޳ర ఘనపڒࡌߖ ޳ࡶ ߤڒܽ  కం݄ ࢐ܽ ߖڒ ࡽట࠱ ఇ࢑ ,ࡱ

తڕए వڴ ఉండటం ޶࢑ ߗڒङ ऒޔ రछߖ  ࣕంచడం ڝసం ࠱టࡽ కం݄ తڕए వڴ ఉండటం మ࠾ࡍ 

࢐ܽ ఉࢽपऴగత ߭రగడం వంܽ ࢐ܽ తڷठదల తڷठޔం޴, ఇ޴ ఒక ࠱టࡱए  వङ  .޴ఉంܿం ڴకంࡔޒ

ۨవరࡍ࢐ ,ڴ ऴపڴࡆతघ క లࣾހలࡍڡ ߘసदࡌߖ ࡽघ ణంړࡹ మߕ࡯లޜ ("ߧݩంۃ") ఉ޻भశߪరछ క, 

छ޳ చయంࡍత పࡍޠయంߖ రऐࠪ ڴࡱ߄࢑ న࠳గకరࡆఉప ࡌ వ۪ऐ , ఇࡗߖ ߖ޳ ޴ధకతߘ 

తڵ ठࣆफంࠈ ߗڒ ,޴హङ  ࣊ࠬకండక द࡛ కएࡅ  నऒࠚ  ంߵݩ-ڴन ࡌߵంޑల మధङ  ࣊ࠬకండక द࡛  జంࣾనऱߘ 

సృࢳदంచడం ݞږ అߘమࣆޒफంࡍڡ ޴సदࡽ. ఎࡵवڒदߘऱ, అߘ࠻ऱ మ࠾ࡍ ఈ జంࣾనऱࡹ ఎࡵवڒदߤ 

రంࡱࡌߓ క࢓ڵ࡯నऒ  ۸࡛ण ࢐హڒల ऴపవరफన, డݡࡆऱ, ߖࡌ݋झ సदࡏऱ మ࠾ࡍ అߖऒ  ఆߖ߇క 

ఎలवڒदڕߖझ ए  ఆ߄రంڴ ఉంܿం޴. 

❖ Semiconductor devices can display a range of useful properties such as passing current 
more easily in one direction than the other, showing variable resistance, and 
sensitivity to light or heat. Because the electrical properties of a semiconductor 
material can be modified by doping, or by the application of electrical fields or light, 
devices made from semiconductors can be used for amplification, switching, and 
energy conversion. 

 
❖  ࣊ࠬకండక द࡛  పࡍకࡖ࢘ ࡱࡌకߖ޳ కం݄ ఒక ޴శࡹ మࡍంత ڴ࢓ࡱࣆ 



ఉޓफర पమࡍ࢘ ,࠼ޑ࢓యࡗߖ ࡽࠋధకత మڒ ࠾ࡍంߖࣆ ړݟ࢘ ޳ࡶ ޒऒ తతछ ం వంܽ࢑ 
ఉపࡆగకర࠳న లࣾހలߘ ऴపదࡍज फࣃ ఒక ࣊ࠬకండక .࠼ द࡛  ప޳రमం ࡅకए ङ޶࢑   ޠ
లࣾߧݩ ࡱހం޳ ۃछ ङ޶࢑ ޳ࡶ ࡌ కएࡅ ޒంڒ ޳ࡶ ࡱڴరం ޠ  అߧऱښష޳ ߤछ  ࡌ
సవࡍంచబడ࠼ޑ, ࣊ࠬకండక दర ऱ ߘంۨ తۯ ࡏ࠻యబݟన పࡍక࢑ ࡱࡌసफరణ, 
छࣄ ۨऐ ంۃ మ࠾ࡍ శړ फ ࠪࡍओ  .࠼ޑంచబడڵࡆసం ఉపڝ ݟ

DIFFERENT TYPE OF ELECTRICAL CABLES AND THEIR SPECIFICATIONS 

ఎలवړ दࡽࠋڒ ڡझ  మࡍ࢐ ࠾ࡍ ऴపޙङ కత࢑࢑ ࡱధ రకం 

 

Wire is a single electrical conductor, whereas a cable is a group of wires surrounded in 
sheathing. 

Whether indoors or outdoors, proper wire and cable installation is of paramount 
importance - ensuring a smooth electricity supply, as well as passing electrical inspections. 
Each wire and cable needs to be installed carefully, from the fuse box to the outlets, fixtures 
and appliances. The Standard IS : 1255 - 1983 Indian Standard code for installation and 
maintenance of power cables up to and including 33 KV and national electrical rules and local 
building codes regulate the manner of installation and the types of wires and cables for 
various electrical applications. 

Some factors that will affect your choice of electrical wiring include color, label 
information and applications. The information printed on the wire covering is all that you 
need to choose the correct wire for your home. Here’s some detailed information on the 
various features of electrical wire, which will help you choose the correct composition: 
࢙࡛ ఒక ޶࢑ङ  .హం࠮గల సޓ ݦం࢓ ࡹ ۃంܽࢴ ࡽࠋښ ఒక ޙ࠼࢐హక࠭, అ ޠ

ఇం ऱ݇ ࢓అ ޳ࡶ  न݇ ࢙ నࡕऱ, సࡗ ࡛ మࡽࠋښ ࠾ࡍ ఇనझ ଀ࡶషߤ అతङ ంతߵ  ఖङ࠭ࡌ త కڵ࡯న޴ - ఒక మృ࢙޶న 

ङ޶࢑ ړఎలव ڼ࡮అ ,ࡌసరఫ ޠ दకࡽ ఇߜझ ओ झߤࣾ నऒޔ࢓అ ࣒ߦ  ऱܿ. ऴపޓ ޒగ మ߻ ࡽࠋښ ࠾ࡍङ ߭ ܘ ݃द ߘంݟ 

అ݃࢓ऱܿ ऱ, ఉపకరࡱހ మ࠾ࡍ ఉపకరހల ߘం܉ ݟऴగతफڴ అమࡌऐ दࣃ  .࡯ ండ࡛ न IS: 1255 - 1983 33 ࢑.ړ. 

మޓ܉ ࠾ࡍయ ޶࢑ङ बࣃ  ࠾ࡍమ ࡱయࠪߖ ޠ ङ޶࢑ ,సࣔ ޜడऱڝ క భవనంߖ झࡽࠋښ ޠ కएࡅ   సంࣃब పన 

మߖ ࠾ࡍరछ హణ ڝసం ఇంݟయࣃ  ߤद ండ࡛न ࢑࢑ ,ݭڝధ ޶࢑ङ बࣃసం ڕలߕవరफߘఅ ޠ పన ࡅకए  పదमߖޒ మ࠾ࡍ 

फࣃࡍޠయంߖ ߘలڒర ࡱޔతం ࠾ࡍమ ࡱగޓ  .࠼

ङ޶࢑ ࢙ ޠ ࠬ ۃంࡍ  ఎంߧక ऴప࠙࢑తం ߖڜ ࣋ۯऒ ऒߕऱ ఉߘషښऱߧఅ ࠾ࡍసࠪۧరం మ ࡽࠋࡶ ,ڷరం ࡱڒరڒ   .࠼

࢙࡛ కవࡍంۃ ࠬ ద ࠭ ࠬ ంۨన సࠪۧరంࡍ߂  ఇంܽړ సࡕన ࢙ ࡛ ఎం۪࡯࢐ڝझ న అవసరం ఉం޴. ఇకए డ ࠬ  ࡏ

సࡕన ࡏږओ ړఎలव ࣋ۯ ࡮ߝڕఎం۪ ߘ दڡ ࢙ కएࡅ ࡛  ࢑࢑ధ లࣾހల߯ ߖڜऒ  ࢑వరހతघ క సࠪۧరం ఉం޴: 

 

1. Size of Wires: Each application requires .a certain wire size for installation, and the right 
size for a specific application is determined by the wire gauge. Sizing of wire is done by 
the American wire gauge system. Common wire sizes are 10, 12 and 14 - a higher 
number means a smaller wire size, and affects the amount of power it can carry. For 
example, a low-voltage lamp cord with 10 Amps will require 18-gauge wire, while 
service panels or subpanels with 100 Amps will require 2-gauge wire. 



बࣃफ అవసరం. సంࣆڣదర ޒణ࠭: ऴపࠪࡍగ పޓ .1 పన ڜరߖڜ ڕऒ ఖ ࠾ࡍణ࠭, మࠪࡍగ పޓ  ऐۨ త࠳న దరࣆڣफ 

छ޳ ܘڼ ࡛࢙ ణ࠭ࠪࡍన పࡕస ڕరڜ రߖ ࡌ प࠼ంచబޔݡంࡅ ࡛࢙ .޴కए  పߖހࠪࡍऒ  అࡍ࠱కࣄ ܘڼ ࡛࢙ ߤసदం 

రछߖ ऒߕఉ 14 ࠾ࡍమ 12 ,10 ࡱހࠪࡍగ పޓ రణ߄ࣃ .޴फంࣆࣕ క సంఖङ߅అ - ࠼ నऒۨ ࡹ  ࢙࡛ పࠪࡍణం అం݄, 

మ࠾ࡍ అߝڕࣆޓ ޴ అߖࡌڒ߅ऒ  ऴప࠙࢑తం ࣆۯफం޴. ఉ޳హరణ10 ,ڕ ఆం झ߱ ଅ తڕए వ-࢛ࡶद࡮ ܘంݡࡌޠ ߵ 

छࡎన సڵ࡯క ࡱపܾद 100 ࡹసమయం ޻అ ,޴ంޔ࢓అవసరమ ࡛࢙ ܘڼ-18 ङߦ ࣒  ࡛࢙ ܘڼ-2 ࡱރࡌߵఉప ޳ࡶ ऱࡱߜ

అవసరం. 

 

2. Wire Lettering: The letters THHN, THWN, THW and XHHN represent the main 
insulation types of individual wires. These letters depict the following NEC 
requirements: 

 

వङ ࡱࡌXHHN అࣾ ࠾ࡍTHHN, THWN, THW మ :ۃदంࡍటࡵ ࡛࢙ .2 ړ फగత ޓగࡅ ࡱకए  ऴప߄న ఇߘझ  ߤషࡶ

రڒలࣃۨࣇ ߘफ ࡍవ ߘలࡌNEC అవస ޴ంࡍڡ ఈ ࡱࡌఈ ఉతफ .࠼ पࣃफ  :࠼

❖ T — Thermoplastic insulation 

❖ H — Heat resistance 

❖ HH - High heat resistance (up to 194°F) 

❖ W — Suitable for wet locations 

❖ N - Nylon coating, resistant to damage by oil or gas 

❖ X - Synthetic polymer that is flame-resistant 

3. Types of Wires - There are mainly 5 types of wire: 

❖ Triplex Wires: Triplex wires are usually used in single-phase service drop 
conductors, between the power pole and weather heads. They are composed of two 
insulated aluminum wires wrapped with a third bare wire which is used as a common 
neutral. The neutral is usually of a smaller gauge and grounded at both the electric 
meter and the transformer. 

❖ एࡽߩࡍ݋  झ एࡽߩࡍ݋ :ࡱగޓ  झ छࡎదశ స-ࡽڵంࣄ ڴరణం߄ࣃ ऱࡏ࢙  కండక ߵࡌݭ ࣒ दర ऱࡹ, పవ࡛ ߱ࡽ మ࠾ࡍ 

వరణ తలల మధङޑ࢐  ఉపࣃڵࡆफ  నݟफ ۪టदబࡗ࢙ ࡛ࠐ డవ࠮ ۯంڵࡆఉప ڴరణ తటసबం߄ࣃ ఒక ࡏ࢐ .ࡏ

झߘఇ ݡంࡓ ङࡲఅ ݭ݃ࡶ ఒక ۨనऒ ڴతటసबం .࠼ఉంܼ ݟږ ޜగలޓ యంߖࠫ ङ޶࢑ ڴరణం߄ࣃ ܘڼ   ట࡛ࠬ ޠ

మߕࡌ݋ ࠾ࡍझ औ రघ  .޴ఉంܿం ࡹంܽݟంࡓ ࡛

❖ Main Feeder Wires Main power feeder wires are the wires that connect the service 
weather head to the house. They’re made with stranded or solid THHN wire and the 
cable installed is 25% more than the load required. 

❖  ऴప߄న ߹ࡏ࢙ ࡛ݥऱ ߤ࠼࠱ పవ࡛ ߹డ࡛ ޓగࡏ࢙ ࡱऱ, ఇޑ࢐ ࢑వరణ ޑ࢐వరణం తలߖ ఇంܽړ కڡߜ द ࣃۯफ  ࡏ࢐ .࠼

वࣃद ం޳ࡶ ݭݥ ఘన THHN ࢙ࡗफ తۯ ࡏ࠻యబݞन झߕఇ ࠾ࡍమ ࡏ ଀ۯ ࡽయబݟన ࡽࠋښ అవసర࠳న ݭࡹ కం݄ 

25% ఎڕए వ. 

❖ Panel Feed Wires: Panel feed cables are generally black insulated THHN wire. 
These are used to power the main junction box and the circuit breaker panels. Just 



like main power feeder wires, the cables should be rated for 25% more than the 
actual load. 

ङߦ ❖ ङߦ :ࡱగޓ ݭ߹ ࡽߜ झࡽࠋښ ݭ߹ ࡽߜ ऱࠈ  ڴరణం߄ࣃ  झߘఇ ڡ  ߤన జంࣾ߄ऴప ߖܽ࢒ .࡛࢙ THHN ݭ݃ࡶ

झڡࠈ  మ࠾ࡍ సࡐए ङ ࠗ ݋ ړశ ڕక࡛ పలకలࡔ फڴ ఉపࣃڵࡆफ झࡽࠋښ ,వంܽ ࡱగޓ న పవ࡛ ߹డ࡛߄ऴప .ࡏ  అసࡱ 

एڕకం݄ 25% ఎ ݭࡹ వ ࡯࠻ۯ ݋ࡔ. 

❖ Non-Metallic Sheathed Wires : Non-metallic sheath wire, or Romex, is used in 
most homes and has 2-3 conductors, each with plastic insulation, and a bare ground 
wire. The individual wires are covered with another layer of non- metallic sheathing. 
Since it’s relatively cheaper and available in ratings for 15, 20 and 20 amps, this type 
is preferred for in-house wiring. 

࢙ ޠࢴ ڡ࡯ܼ࠱-ߤߕ :ࡱగޓ न݋ࢴ ڡ࡯ܼ࠱-ߤߕ ❖ ए࠹ࡗ ޳ࡶ ࡛ झ  ۧ ऒߕޔݡంచబڵࡆఉప ࡹగృࣔల ࡮  ࠼

మ2-3 ࠾ࡍ కండక दర ऱߦ  ߘऱ झߘఇ ڡदࣄ फߠషࡶ , మࡘۃ ࡛ࠐ ࠾ࡍంݭ ࢙ వङ .޴ఉం ڵ࡯फ కࡗ ړ फగత ࢙  ߩహࡹ ߖڒ ऱࡏ

కޒफࡍంߩ మࡖక ߰ ర ޜ కపओ బݟ ఉంܼ࠼. ఇ20 ,15 ޴ మ20 ࠾ࡍ ఆం झߵ झڿంܽࡔ సంڝ  ଊ ۳కڴ మ࠾ࡍ 

అంࡹܿࠈ޶ ఉనऒ ం޶న, ఈ రకం అంతరठత ࢙ࡍంڝ ۃసం ߄ࡌߵనङ తࣆߖफం޴. 

 

❖ Single Strand Wires : Single strand wire also uses THHN wire, though there are 
other variants. Each wire is separate and multiple wires can be dr^n together through 
a pipe easily. Single strand wires are the most popular choice for layouts that use 
pipes to contain wires. 

दࣃव ࡽڵంࣄ  ంݭ ࢙ दࣃव ࡽڵంࣄ :ऱࡏ ంݭ ࢙ ࡛ THHN ࢙  ࡱڒఇతర ర ޙ࠼అ ,޴फంࣆڵࡆఉప ݞږ ߘ ࡛

ఉߕऒ छ޳ గడంޕ ࡱగޓ బࣗళ ࠾ࡍమ ޴ఉంܿం ڴࡏ࢘ ࡏ࢙ ޒऴప .࠼ छ޳ టदంھ ఒక ڴలభంࣆ ࡌ  ࡌ

ఉండవ ऐ۪ . ࢙రऱߘ కڵ࡯ ఉనऒ ھ  दܼ లߘ ఉపڵࡆంࡶ ۯఅ࢓టऱ ࣄంࡽڵ वࣃद ంࡏ࢙ ݭऱ అతङ ంత ऴప܉దరణ 

߰ం޴న࢑. 

 

4. Color Codes: Different color wires serve different purposes, like: 

❖ Single phase Line- Brown. 

4» Single phase Neutral- Blue. 

❖ Single Phase Earth- Green. 

❖ Ihree phase Linc-L-l-Rcd 

❖ three phase Lined r2-Yellow 

❖ Three phase Line-L-3-Blue 

❖ Three phase Neutral-Black 

❖ Three phase earth-Green/ Yellow strips on green 
5. Wire Gauge, Ampacity and Wattage Load: To determine the correct wire, it is important 

to understand what ampacity and wattage a wire can carry per gauge. Wire gauge is the 
size of the wire, ampacity is how much electricity can flow through the wire and wattage 



is the load a wire can take, which is always mentioned on the appliances.. 

 

࢙ నࡕస :ݭࡹ ܘ࢐݄ ࠾ࡍAmpacity మ ,ܘڼ ࡛࢙  ܘ࢐݄ ࠾ࡍఒక ampacity మ ޴అ ,ړߖݞफంచࡍڷ ࡛

ఒక ޓగ ߖڕࣆޓ ܘڼ ఏࠫ ࢐݄ठܘ అర बం ࠭ఖङ ం. ࢙࡛ ࡅ ࡛࢙ ܘڼకए  పࠪࡍణ࠭, ޶࢑ङ  ࡛࢙ फޔ

छ޳ ङ޶࢑ ఎంత ޴फంࣆऴపవࣕ ࡌ ओߩఎలऱ ޴ఇ ,ݡగలڝࣆޓ ࡛࢙ ఒక ܘ࢐݄ ࠾ࡍफ, మޔ  ݢ

ఉపకరހల߯ ऴపࣃफ ࢑ంచబݟం޴. 

UNDERSTANDING ELECTRICAL CABLE 

ఎలवڒदࡱࠋښ ڡߖऒ  అర बం ڝࣆۯంݟ 
 

An electrical cable also has different types, color and application as its determining factors. 
Here’s a brief about cables that you need to understand to determine the correct cable for your 
home. 
ఒక ఎࡵवړ द࢑࢑ ݞږ ࡽࠋښ ڡధ రࡱڒ, కల࡛ మ࠾ࡍ అߧऱښషనऱߖ ߖ޳ ߘర प࠼ంڒ ۯరڴࡱڒ కڵ࡯ ఉం޴. ఇకए డ 

ऒࡱࠋښ నࡕస ړఇంܽ ࠬ ࡏࠬ ࡍڷ  फంచړߖݞ అర बం ڒవలࣄ ఉంࡽࠋښ ݦझ  .ݟంచంࡍफకߨऱڕ  ంۨࡍڷ 

 
1. Types of Electrical Cables: There are more than 20 different types of cables available 

today, designed for applications ranging from transmission to heavy industrial use. 
Some of the most commonly-used ones include:. 
ఎలवړ दకࡽࠋښ ࡽझ  రࡱڒ: ऴపࣆफతం అంࡹܿࠈ޶ ఉనऒ  20 రڒల కవࡏऱ ऴపࣆफతం అంࡹܿࠈ޶ 

ఉߕऒ  ړߖݞంచ޴ం߰ࡐ ڕల వరࡌక అవసࠫࡌࢰࡍߦ ࡎ࠙ ంۨߘ కరణంࡰ޴బ ߖܽ࢒ ,࠼

ఉపࡆగపడ߄ࣃ .࠼ޑరణంڴ ఉపڵࡆంߖڜ ࡹ࢐ܽ ۯऒ : 

❖ Non-Metallic Sheathed Cable: These cables are also known as non-metallic building 
wire or NM cables. They feature a flexible plastic jacket with two to four wires 
(TECK cables are covered with thermoplastic insulation) and a bare wire for 
grounding. Special varieties of this cable are used for underground or outdoor use, 
but NM-B and NM-C non-metallic sheathed cables are the most common form of 
indoor residential cabling. 

ऒߗఅ ࡱޔఈ తం :ࡽࠋښ न݋ࢴ ڡ࡯ܼ࠱-ߤߕ ❖ झࡽࠋښ ఎంߤఎ ޳ࡶ ࡛࢙ ۃनం࡯ࠉ ڡ࡯ܼ࠱   అݞږ ߖ 

घࡗథ ࡱޔTECK తం) ࡱగޓ ڷࡱߕ ݟంߘ ݡంࡓ ࡏ࢐ .࠼ޑవబడࡱߧ ऱߦ झߘఇ ڡदࣄ फ కపओߠషࡶ బݟ ఉంܼ࠼) 

మ࠾ࡍ ఒక ࡍ࢙ ࡛ࠐంڝ ۃసం ఒక ࣏కరङ వంత࠳న  ߦऱ కएࡅ ࡽࠋښ ఈ .࠼ఉంܼ ݋ڙ܉ ڡदࣄ  ऴపޙङ క రࡱڒ 

ࠝగరग హङࠈ ޳ࡶ   ఉపړߖڴࡆ ఉపࣃڵࡆफ झࡽࠋښ ݋ࢴ హࡹ ߖڒ NM-C ࠾ࡍNM-B మ ߖڒ ,ࡏ  అంతరठత 

కएࡅ ۃం࡯ࠋښ ࢐సߖ  అతङ ంత ߄ࣃరణ ࡐపం. 

 

❖ Underground Feeder Cable: These cables are quite similar to NM cables, but instead 
of each wire being individually wrapped in thermoplastic, wires arc grouped 
together and embedded in the flexible material. Available in a variety of gauge sizes, 
UF cables are often used for outdoor lighting and in-ground applications. Their high 
water-resistance makes them ideal for damp areas like gardens as well as open-to-air 



lamps, pumps, etc. 
❖ అండवࡘठంࡽࠋښ ࡛ݥ߹ ݭ: ఈ తంࡱޔ NM ࡱࠋښझ ए  సࠪనంڴ ఉంܼߗڒ ,࠼ ऴపޓ ޒగڕ బڴࡱ޶ 

థࡗघ ऱߦ ۪ ऱڝदࣄ  టदబݟ ఉంܿం޴, ࢙ ऱ ఆ࡛एࡏ  క࠼߱ࣄ࡯, ࣏ కరङ వంత࠳న ప޳ర बంࡹ ߰ ం޶పరచబݟ ఉంܼ࠼. 

࢑࢑ధ రڒల ܘڼ పހࠪࡍలࡹ లభङ మޔ࢓ం޴, UF ࡽࠋښझ  తర۫ బࣕరంగ ܽࡷంۃ మ࠾ࡍ ఇࡘۃ-ߤంݭ 

అߧऱښషనऱڕ ఉపࣃڵࡆफ  తర޴త ,ࡱߩపం ,ࡱߦ޵ ࡯ڴ ݟంߘ ߤఓ߭ ڼ࡮అ ,ࡱటޜ ధకతࡗߖ ܽߗ క߅అ ࡍ࢐ .ࡏ

తࡌߵ ڴݟంࡹޑऱ ఆదరज ߖ࢐ܽ   .޴फంࣆۯ 

❖ Metallic Sheathed Cable: Also known as armored or BX cables, metal- sheathed 
cables are often used to supply mains electricity or for large appliances. They feature 
three plain stranded copper wires (one wire for the current, one grounding wire and 
one neutral wire) that are insulated will) cross-linked polyethylene, PVC bedding 
and a black PVC sheathing. BX cables with steel wire sheathing are often used for 
outdoor applications and high-stress installations. 

झࡽࠋښ BX ޳ࡶ ధ࠾ࣃ ݞږ :ࡽࠋښ न݋ࢴ ڡ࡯ܼ࠱ ❖  అࣃࡱߧ ߖफ झࡽࠋښ sheathed -ࡽట࠱ ,ࡏ  తర۪ڴ 

झߤ࠼࠱ ङ޶࢑  ߭ ޳ࡶ ࡌసరఫ ޠ దभ ఉపకరڝ ࡱހసం ఉపࣃڵࡆफ  ࡱగޓ ప࡛ڒ ండంڒ ޳ࣃ ݡ࠮ అ࢑ .ࡏ

(ऴపࣆफత ڝసం ఒక ࢙ ࡛, ఒక ࡘۃంݭ ࢙ ࡛ మ࠾ࡍ ఒక తటసब ࢙ ڡం࡯-࣒ࡌڡ ,(࡛ न ߤ࡯ޣ࡯ߦ, PVC పߩࡏ మ࠾ࡍ 

ఒక నలऱ PVC ܽࢴంࣅ  .ۃदࡽ ࢙ झࡽࠋښ BX ޜ ۃంܽࢴ ࡛  తర۪ڴ బࣕరంగ అߘవర फࡱߕ మ࠾ࡍ అ߅క ఒޒफݟ 

సంࣃब పనڝ ࡱసం ఉపࣃڵࡆफ  .ࡏ

❖ Multi-Conductor Cable: This is a cable type that is commonly used in homes, since 

it is simple to use and well-insulated. Multi-conductor or multi-core (MC) cables 

feature more than one conductor, each of which is insulated individually In 

addition, an outer insulation layer is added lor extra security, 

Different varieties are used in industries, like the audio multicore ‘snake cable’ used in 
the music industry. 

❖ మࡰद-కండక द࡛ ۧ ޴కం݄ ఇ޶ఎం ,޴ంޔݡంచబڵࡆఉప ࡹఇళऱ ڴరణం߄ࣃ ڴరకం ࡽࠋښ ޴ఇ :ࡽࠋښ   ࡮

झߘఇ ڴࠈ ࠾ࡍలభం మࣆ బࣗళ-కండక .޴ంޔݡయబۯ ݋ࡶ द࡛ झࡽࠋښ (MC) ࡛ڝ-బࣗళ ޳ࡶ   ఒకܽ కߕऒ  

ఎڕए వ కండక दర ऱߘ కڵ࡯ ఉంܼࡹܽ࢒ ,࠼ ऴపޒ ఒకए ܽ ఒڜए కए झߘఇ ڴܽ  ݞంڕڒޙఅం ,޴ఉంܿం ݟయబۯ ݋ࡶ

హङࠈ  ఇߘझ ߰ ߤషࡶ ర అదనߩ అదనߩ భऴదతࣆݟܔ ߘफం޴,సంڶత పࡍऴశమࡹ ఉపڵࡆంۯ ఆࡆݟ మࡰद࡛ڝ 

ऱࡹऴశమࡍవంܽ ప 'ࡽࠋښ ࠭ߦ'  ࢑࢑ధ రࡱڒ ఉపڵࡆంచబߕޔݡऒ  .࠼

 

 Coaxial Cable: A coaxial (sometimes heliax) cable features a tubular insulating 
layer that protects an inner conductor which is further surrounded by a tubular 
conducting shield, and might also feature an outer sheath for extra insulation. 
Called coaxial’ since the two inner shields share the same geometric axis, these 
cables are normally used for carrying television signals and connecting video 
equipment. 

♦ ఏࣾڒక ࡽࠋښ: ఒక ఏࣾڒక (ߖڜऒ ࣛ ऱࡏࣃ झڡ࠻࠻ झߘఇ ߩటदھ ఒక ࡽࠋښ ( ߰ ۃంܽࡶ రߘ కڵ࡯ ఉంܿం޴, 

ఇ޴ ఒక అంతరठత కండక दࡍऒ కపओ ޜకవచం ߩటदھ ంతࡍమ ޴ఇ ,޴ంޔݡߦڒ  బݟ ఉంܿం޴ మ࠾ࡍ అదనߩ 

ఇߘझ హङࠈ సం ఒకڝ ߤషࡶ  ߰రߘ కڵ࡯ ఉంܿంࡓ .޴ంݡ అంతరठత ࡽࢴनझ  ఒڣࡔ ښగށత అࣿߖऒ  



పం۪ڕనऒ ం޶న, ఈ తంࠪࣃ ࡱޔనङ ం࢑࡯݃ ڴజߤ సంޑښలߘ మࡆݟ࢒ ࠾ࡍ పࡍకࡱࡌ 

అߘసంߖ߄ంచړߖݞ ఉపࣃڵࡆफ  .ࡏ

 

 Unshielded Twisted Pair Cable: Like the name suggests, this type consists of two 
wires that are twisted together. The individual wires are not insulated, which makes 
this cable perfect for signal transmission and video applications. Since they are 
more affordable than coaxial or optical fiber cables, UTP cables are often used in 
telephones, security cameras and data networks. For indoor use, UTP cables with 
copper wires or solid copper cores are a popular choice, since they are flexible and 
can be easily bent for in-wall installation. 

♦ అߗलࡽन ܽ छ ࣊दݭ ߭ ߮ :ࡽࠋښ ࡛࠼ ࢙ ݡంࡓ ࡹఈ రకం ,ڴంۨనܿऱۨࣇ ࡏ  ంۨࡍకࡎڡవ ࣄ࡯క అ࢑ ,࠼ऱ ఉంܼࡏ

ఉంܼ࠼. వङ ړ फగత ޓగࡱ ఇߘझ గऒࣄ ࡽࠋښ ఈ ,޶ࡶయబడۯ ݋ࡶ झߖࡌ݋ ࡽ घ షߤ మࡆݟ࢒ ࠾ࡍ అߧऱښషనऱڕ 

ఖ ऐۨ త࠳నࣆۯ ڴ޴फం޴. ఏࣾڒక ޳ࡶ ఆߧदకࠀ ࡽబ࡛ ࡽࠋښझ  కం݄ ఇ࢑ సరస࠳నڒ ࢑బܽद, UTP ࡽࠋښझ  తర۪ڴ 

࣊ ,ऱߘࠂ࡯݃ ङږ టछߜ ܼݦ ࠾ࡍమ ࡱࡌ࠱ڙ ܾࡍ రए ଊࡹ ఉపࣃڵࡆफ ࢙ ڵࡌ ,సంڝ గంࡆఉప ࡛ݩఇం .ࡏ  ऱࡏ

రڝ ڵࡌ ఘన ޳ࡶ ऱޜ UTP తంࡱޔ ఒక ऴప࠭ఖ ఎంߧక, ఎం޶కం݄ ࡏ࢐ ࣏ కరङ వంత࠳న࢑ మࣆ ࠾ࡍలభంڴ 

बࣃడల సంڿ డڿ పనࠏ ڕం݋ అ࠼ޑ࢓. 

 

 Ribbon Cable: Ribbon cables are often used in computers and peripherals, with 
various conducting wires that run parallel to each other on a flat plane, leading to 
a visual resemblance to flat ribbons. These cables are quite flexible and can only 
handle low voltage applications. 

  ࡍబख బखࡍ :ࡽࠋښ ߤ झࡽࠋښ ߤ  తర۪ڴ కంߩङ ట࡛ మࡓ߭ ࠾ࡍऔ झࡹࡌ ଊ ఉపڵࡆంచబడ࠼ޑ, 

ఒక  ߷ऱ ऱ߷  ,ࡱగޓ ࢐హక ࡱప ࣋ۯߖప ڴఒకܽ సࠪంతరం ޜߖ޳࢑ࠪనం ࠬద ఒక ݋ బखࡍ ݋ నऱڕ 

దృశङ  ߱ ۧ ࡱޔఈ తం .޴फంࣆޓࡍ޳ ڕకల࡯ एڕత ࠾ࡍమ న࢑࠳సరళ ࡮ వ ࢛ వరߘఅ ܘदࡶ फߕలߘ 

ࠪऴతߖ ࠲రछ ࣕంచగల࢓. 

 

 Direct-Buried Cable: Also known as DBCs, these cables are specially- designed 
coaxial or bundled fiber-optic cables, which do not require any added sheathing, 
insulation or piping before being buried underground. They feature a heavy metal 
core with many layers of banded metal sheathing, heavy rubber coverings, 
shock-absorbing gel and waterproof wrapped thread- fortified tape. High 
tolerance to temperature changes, moisture and other environmental factors 
makes them a popular choice for transmission or communication requirements. 

  ڡࡓݧ द-బࡽࠋښ ݭࡎ: DBC లࣃࡱߧ ݞږ ߘफ ङޙऴప ࡱޔఈ తం ,ࡏ కం߰ࡐ ڴం޴ంۨన ఏࣾڒక ޳ࡶ 

గరगࠝ ఇ࢑ ,ࡱޔతం ڡदߧబ࡛-ఆࠀ నݟటदబڜ ంࡹ ఖననం ۯయబడܼړߖ ࠭ం޶ ఏ࢙ߕ అదనߩ 

झߘఇ ,ۃంܽࢴ ऒࡍڝ ߩహࡹ ࡎ࠙ ࡏ࢐ .࢓ڒ అవసరం ۃంߧ߯ ޳ࡶ ߤషࡶ  కڵ࡯ ఉంܼࡹܽ࢒ ,࠼ 

కܽदం࠱ ۃట࠱ ࡽటܽࢴ ࡽంࡎ࠙ ,ۃ రబख ओߩక ࡏ  త ۪ܽदన߅ࡗߖజల ࠾ࡍమ ࡽܐ షణࢬ-ڡࢲ ,ࡱ

ओࡏࠪ पऴగతࢽఉ .ߵ݄ ݭࠀदࡍࠂ-ݭࡓޱ ङࡌఇతర ప ࠾ࡍమ మޙ ,ࡱ వరణ ڒరڒలڕ అ߅క సహనం 

झߖࡌ݋ ߖ࢐ܽ घ ష޳ࡶ ߤ క࠮ङ  .޴फంࣆۯ కߧసం ఒక ऴప࠭ఖ ఎంڝ లࡌఅవస ߤషښߖ



 Twin-Lead Cable: These are flat two-wire cables that are used for transmission 
between an antenna and receiver, like TV and radio. 

  ܽ छ ऒߕం݃࠻ ఇ࢑ :ࡽࠋښ ݭࡰ-ߤ  మࣅࡍ ࠾ࡍవ࡛ మధङ  TV మࡆݟࡔ ࠾ࡍ వంܽ ऴపࡌࣃలڕ 

ऱ߷  ݦ࢐ झࡽࠋښ ࡛࢙-ݡంࡓ ݋ . 

 Twinaxial Cable: This is a variant of coaxial cables, which features two inner 
conductors instead of one and is used for very-short-range high-speed signals. 

 छܽ కझߕ झړڝ ޴ఇ :ࡽࠋښ ࡽࠪ యࡽࠋښ ࡽझ కएࡅ   ࢙࢑ధङ అంతరठత కండక ݡంࡓ ޴ఇ ,޴న࠳ दర ऱ 

బڴࡱ޶ ఒకߖߖ޳ కڵ࡯ ఉంܿం޴ మ࠾ࡍ ۧ ۨ ࡮ నऒ फࣃڵࡆఉప ڕలޑښక-࢘గ సం߅అ ށࡔࢰ-  .ࡏ

 Paired Cable: With two individually insulated conductors, this cable is normally 
used in DC or low-frequency AC applications. 

 జతۯయబݟన ࡓ :ࡽࠋښంݡ వङ ړ फగతంڴ ఇߘझ కండక ݋ࡶ दర ऱޜ, ఈ ߄ࣃ ࡽࠋښరణంڴ DC ޳ࡶ 

తڕए వ-߲నఃߩనङ  AC అߘవర फࡹߕऱ  ఉపڵࡆంచబޔݡం޴. 

 Twisted Pair: This cable is similar to paired cables, but the inner insulated wiles are 
twisted or intertwined. 

 छܽ ࣊द࡛࠼߭ ݭ: ఈ ࡽࠋښ జత ࡽࠋښझ झߘఇ ࡯పࡹ ߗڒ ,޴ఉంܿం ߝڴࡍ޴ࠪ   wiles ݭ݃ࡶ

వࡎڡకృత ޳ࡶ అ࢑భక फ ఉంܼ࠼. 

cable Color Code: Color coding of cable insulation is done to determine active, 

neutral and earth conductors. The NEC has not prescribed any color for phase/    

active conductors, Different count ties/regions have different cable color coding, and 

It Is essential to know what is applicable in your region. However, active conductors 

cannot be green/yellow, green, yellow, light blue or black,» 

۪ :ݭڝ ڷరం ࡽࠋښ ࠝ ࠾ࡍన, తటసब మڛࡏ ࠫ కండక दర ऱࡍڷ ߘ फంۯంࡽࠋښ ڕ޶ ఇߘझ కएࡅ ߤషࡶ  రంڷ 

 / ܘ߿ NEC ఏ .޴ంޔݡయబۯ ۃంݟڝ

న కండకڛࡏ۪ दࡏऱ, ࠚ࢑నऒ  గణన సంబంߵ/ ࡱ߄  ࢘ ࡱޑంࡌ छࡔ  ࠾ࡍమ ,࠼ంܼ࢓ڵ࡯క ۃంݟڝ ڷరం ࡽࠋښ ࡏ

 ߵࠬ ࡍవ ࡹంతంࡌ फం࢑ۯ ఏࠫ݇ ڝࣆࡱޘవడం ۧ ۪ ,ޙ࠼అవసరం. అ ࡮ కండక ڴڕࡏ दర ऱ ఆڕపచऐ  / పߩࣆ, 

ఆڕపచऐ , పࡶ ,ߩࣆత ߗలం ޳ࡶ నߩࡱ ఉండږడ޶, » 

 

❖ Cable Size: Cable size is the gauge of individual wires within the cable, such as 14, 12, 
10 etc. — again, the bigger the number, the smaller the size. The number of wires 
follows the wire-gauge on a cable. So, 10/3 would indicate the presence of 3 wires 
of 10-gauge within the cable. Ground wire, if present, is not indicated by this 
number, and is represented by the letter ‘G’. 

Safety is very important, and if your installation of wires and cables is not proper, it 
could lead to accidents. Before you start any electrical project that includes wiring and 
cabling, you need to obtain permission from your local building inspector. Once the job 
is done, get the installation inspected for compliance with local codes and regulations. 



పల వङࡹ ࡽࠋښ ణంࠪࡍప ࡽࠋښ :܌࣌ ࡽࠋښ ړ  फగత ࢙ࡏऱ ࡅకए चࢁమ - న࢑ࡷద࠴ 10 ,12 ,14 ,ܘڼ  , 

߭దभ సంఖङ , ۨనऒ  పࠪࡍణం. ޓగల సంఖङ ऱࡹࠋښ  ऒ܌ڼ-࡛࢙   అߘసࣆࡍफంڒ .޴బܽद, 10/3 ࡹ ࡽࠋښపల 

కएࡅ ܘڼ-10 ࢙ ݭంࡘۃ .޴फంࣆۨࣇ ߖړߖఉ ࡱగޓ 3  ࡛, ఉనऒ టऱޙ࠼, ఈ సంఖङ  ࠾ࡍమ ޶ంచబడۨࣇ 

అࣾరం 'G' ޳छ  .޴ంޔݡంచబۨࣇ ࡌ

భऴదత ۧ࡮ ࠭ఖङ ం, మޓ ࠾ࡍగࡱ మ࠾ࡍ తంࡱޔ ࠬ వङ వࣃब పన సࡕనڒ ޴క߱ޙ, అ޴ ऴపࠪ޳లڕ 

ऒڷం࡯ࠋښ ࠾ࡍమ ۃంࡍ࢙ ࡏࠬ .޴फంࣆޓ ࡍ޳  కڵ࡯ ఉనऒ  ఏ޶࢑ ߕ޼ङ  ړߖݞంచࠚరంࡌߵ ߘदڕܐࡌߵ ޠ

࠭ంࣃ  ࠬ ࡏࠬ ,޶ब झߜక భవనం ఇߖ ओ క द࡛ ङ޾ఉ .࡯޳ం߰ ޒమߘఅ ݟంߘ  గం ߪరफ࠼న తࡌछ త,  ࣃब  కߖ

సంࡱޑښ మߖ ࠾ࡍబంధనలڕ అڷߘణంڴ తۮ ڥߖయङ బݟన సంࣃब పనߘ ߰ందంݟ. 

Colour Codes 

 

If it is misused or poorly maintained, electrical equipment can be the cause of injury, death 

or fire. If it is well maintained, electrical equipment can save lives, improve the quality ol 

lives anti reduce capital expenditure. I',Icctrical equipment and the electrical 
connections that supply power to it should always therefore be treated with respect and care. 

Careful consideration should always be given to the placing of equipment. Damp 
conditions should be avoided and equipment should be positioned in a dry, clean, well 
ventilated area on a solid, level base. Equipment should be as near as possible to the electrical 
supply and extension leads should be discouraged. 
Since most problems in this area occur with the plugs, sockets and cables supplying electrical 
power, the following measures would be important for electrical & personal safety: 



ఇࡍ޶ ޴छ రछߖ ڴలవం߮ ޳ࡶ గంࡆߖ ࣕంచబ޶࢑ ,ޙݟङ ऒڵఅ ޳ࡶ యం, మరణంڴ ࡱࡌకࡍప ޠ  రణంڒ 

వڒ ऐ۪ రछߖ ڴࠈ . ࣕంచబݟ ఉం݄, ఎలवړ दకࣃ ࡽమހࡌߵ ࡍۃలޔݡߦڒ ߘంߕ ,޴ణङ ణङߕ న࠳ తߘ 

లధన వङ࠮ ,޴फంࣆ ࡏపڷࡏ࠱ ऒߖ࠻  తڵ ठࣆफంߘߝ .޴ ', ఇంऴదకర పࡍకࡱࡌ మ޶࢑ ࠾ࡍङ  ޠ

ओߩऱ ఎలऱߘࣾߜక ࣋ۯ ࡌరం సరఫڒ߅అ ړߖ޳ తझړۨ ޜసంరࣾణ ࠾ࡍరవం మۀ ݢ  .࡯ݞయబۯ 

ओߩఉంచడం ఎలऱ ڴऴగతफ܉ ఉంచడం ఇ࢐छ ࡱࡌకࡍప ݢ ఉనऒ ڴݟత .࡯  పࣄࡍब࢐ ࡱޔడږడ޶ మ࠾ࡍ 

పࡍకࡱࡌ ఘన,  ࣃब ࠬ ޴ߕߩ ࠼ ద ߰  ߵߤషࡶంܽࢗ ڴࠈ ,న࠳ऴభࢤ ,ݟ ړఎలव .࡯ఉంۧ ࡹంతంࡌ दకࡽ సరఫࡌ 

మڵݟ߰ ࠾ࡍంݭࡰ ߩझ ధङࣃ  झޑࡏߖ ߖࡍۃమࣃ ڕనంతవర࠳ హపరۧ࡯. 

ఈߵ  ۧ ࡹంతంࡌ సమసङ ࡮ ङ޶࢑ ࡱ ړశ ޠ फߖ సరఫ࣋ۯ ࡌ  పऱۃझ ڙࣃ , ऱܿ మ࠾ࡍ తంޜࡱޔ సంభࣃ࢑फ  ,࠼

ఈ ࡍڡం޴ చరङ ङ޶࢑ ࡱ వङ ࠾ࡍమ ޠ ړ फగత భऴదతڕ ࠭ఖङ  :న࢑࠳

 
1. Socket outlets and plugs > 

❖ A convenient and safe socket outlet should be available. 

❖ Socket outlets should be at least 2 m from a sink or wash basin. 

❖ The socket outlet should be adequate for the electrical capacity for the equipment. 

❖ There should be proper grounding in the sockets. 

❖ Plugs should match the socket outlets. 
ऱܿ݃࢓అ ݋ڙࣃ  ❖ ऱ మ࠾ࡍ  ప ऱۃझ > 

❖  ࣏కరङ వంత࠳న మࣆ ࠾ࡍరऀత࠳న ݋ڙࣃ అ݃࢓ऱ݋ అంࡹܿࠈ޶ ఉం࡯ݞ. 

झ݋ऱ݃࢓అ ݋ڙࣃ ❖  ఒక ڕండ ߘ ߤࣄࠐ ࣁ࢐ ޳ࡶంݟ కߗసం 2 ࠬటࡏऱ ఉం࡯ݞ. 

❖ ఈ ڙࣃటऱ ڝసం ఎలवړ दకࣃ ࡽమరमङ ం ڝసం ݋ڙࣃ అ݃࢓ऱ݋ తڵనంతڴ ఉం࡯ݞ. 

झ݇ڙࣃ ❖ ଊ సࡕన ఆࡱࡌ߄ ఉం࡯ݞ. 

❖  ప ऱۃझ  .࡯࡮߱ࡍస ړߖ࠻޳స࠭ ݋ڙࣃ 
 

 

2. Wiring of sockets and plugs: The wiring of a plug is colour coded to help guard against 
electrical accidents. The colour codes in India as per Indian Electricity Rules are as 
follows and will help in identifying the way to connect the Phase, Neutral and Earth 

❖ Phase (or Live) — Red, Blue or Yellow 

□ This carries the electrical drive current from the supplier to the equipment. It is 
the most dangerous line. Only qualified staff should work with this. 

❖ Neutral — Black 

□ This returns the current to the supplier. It should not be connected to Earth. 

❖ Earth (or Ground) — Green OR Green with Yellow lines 

□ This is used for safety and protection. If equipment is housed in a metal case, the 



earth line will generally be connected to the case. The earth line in a socket is 
connected to a pipe or plate buried in the ground. 

Notes on earthing 

The earthing will depend upon the type ol equipment being used: 

□ If there are only two wires in the power cable, no earth connection is required 
□ If the cable fitted has three conductors then equipment needs to be earthed 

properly 

❖ Always make sure that the earth wire is longer than the other two so that if the cable 
is accidentally pulled out of the plug, the earth wire is the last wire to become 
disconnected 

ڙࣃ .2 ऱܿ మ࠾ࡍ  ప ऱۃझ కएࡅ  ఒక  ప :ۃంࡍ࢙  ऱࡅ ۃకए ङ޶࢑ ޴ߝఅ ۃంࡍ࢙  వङ ړߖ޳ऴపࠪ ޠ  ڴకంࡔޒ

రऀంచړߖݞ సࣔయంݭݥڝ ڴ రంڷ. ఇంݟయߤ ఎࡵवړ दࡽࡐ ܽࣄझ  ऴపڒరం ࠙ రత޻శంࡹ రంڷ సంࡍڡ ࡱޑښం޴ 

࢑ధంڴ ఉంܼ࠼ మ࠾ࡍ దశ, తటసब మߖࠫࠝ ࠾ࡍ అߘసంߖ߄ంచܼړߖ ࠪరठం ࡍڷ फంచడంࡹ 

సࣔయపޔݡం޴ 

❖ దశ (࢟ࡷ ޳ࡶ) - ఎߗ ,ߩࡏలం ޳ࡶ పߩࣆ 

❖ ఇ޴ సరఫߘ ࡏ޳ࡌంݟ పࡍకࡌలڕ ऴపࣆफత ޶࢑ङ ऒ࢓ࡕݭ ޠ  కڵ࡯ ఉంܿం޴. ఇ޴ అతङ ంత 

ऴపࠪదకర࠳న ࠪరठం. అర ञత కڵ࡯న ࣄబख ం޴ ࠪऴత࠲ ఈ ప࡯࠻ۯ ߖ. 

❖ తటసब - నߩࡱ 

ఇ޴ ऴపࣆफత࠭ సరఫڵࡍޒ ړߖࡏ޳ࡌ పంޔߩం޴. ఇړࠫࠝ ޴ కڡߜ द ږڒడ޶. 

❖ ఎ࡛ फ (ࡘۃ ޳ࡶంݭ) - పߩࣆ రంࡔ ڷఖలޜ ఆڕపచऐ  OR ߤࡎۃ 

 ఇ޴ భऴదత మ࠾ࡍ భऴదతڕ ఉపࣃڵࡆफ  ࠫࠝ ,ޙ࠼ఉంۨనటऱ ࡱࡌకࡍప ࡹࣆښ ࡽట࠱ ఒక .ࡏ

 ޳ࡶ ߩ߯ ఖననం ߯ ࠫࠝ ߤࡷ ࠫࠝ ࡹ ݋ڙࣃ ఒక .޴ంޔݡంచబߖ߄సంߘఅ ڕࣆښ ڴరణం߄ࣃ ߤࡷ

 ߮ ऱ݋ అߘసంߖ߄ంచబݟ ఉం޴. 

 

❖ ࠝࠫ߯ గమߖకࡱ 

నऒޔݡ࢐ ߖࠫࠝ   రకం  పࡍకࡱࡌ ࠬద ఆ߄రపݟ ఉంܿం޴: 

❖  పవ࡛ ࡹࠋښऱ  ޶ࡶ ఉం݄, ࠝࠫ సంబంధం అవసరం ࠲ऴతࠪ ࡱగޓ ݡంࡓ 

ऐࡍఅమ ࡽࠋښ ❖ నటऱݡ࠮ ޙ࠼ కండక दర ऱߘ కڵ࡯ ఉం݄ అߩओ  ࡯ంۧڵࡍठ కڴࡍస ࡱࡌకࡍప ݡ

కएࡅ ࠫࠝ ❖  ࢙ ऒߕక ݡంࡓ ఇతర ࡏ  ఎڕए వ అࡌߖ ߖम छ޳త ,ݟంڝం۪ࡍ  ݞంڕڝߘఅ ࡽࠋښ ఆ ࡌ

 ప ऱڵऒ సएݟ ޴ߝఅ ࡛࢙ ࠫࠝ ޙ࠼నటऱࣄ࢘ࣄޓ  ڡߜ द అ࠼న ۨవࡍ ࢙࡛ 

 
2. Sizes and types of sockets and plugs: The current rating (i.e. the amount and size of 

equipment they can supply) is measured in Amperes, written A’. The rating and size of 
normally found plugs and sockets are: 



ڙࣃ .3 ऱܿ మ࠾ࡍ  ప ऱۃझ కएࡅ   పࡱހࠪࡍ మ࠾ࡍ రࡱڒ: ऴపࣆफత ܽࡔంۃ (అం݄ ࡏ࢐ సరఫۯ ࡌయగల 

ణ࠭) అమరऐࠪࡍప ࠾ࡍణం మࠪࡍతफం ప࠴ ࡛झ ࢟ ࡹ  झۃపऱ  ۯంߧߖక ڴరణం߄ࣃ .' A ,޴ంݟయబࡌ  మ࠾ࡍ 

झ݋ڙࣃ కएࡅ   :ణంࠪࡍప ࠾ࡍమ ۃంܽࡔ 

 

❖ For low power operations 5 Amperes — small size 

❖ For large power applications 15 Amperes — large size 
Mains electricity comes at a specified voltage and is measured in Volts, written ‘V’. The 
voltage in India is 220-240 V for single phase and 440 V for three phase operations. It 
also is delivered at a specific frequency, measured in Hertz, written ‘Hz’. Mains 
electricity in India is at 50 Hz. 
A variety of electrical plugs are found throughout India, so an adaptor plug set is 
recommended. Type D is most common, which is also known as the Old British Plug. It 
has three large round pins in a triangular configuration. 

झߤ࠼࠱ ङ޶࢑  ࡍߖ ఒక ޠ भషद ࢛ࡶदܘ వదभ వࣆफం޴ మࡹ࢛ ࠾ࡍद झ ଊ ࢟ࡌయబޔݡం޴, ఇ޴ 'V' అߖ 

࠙ .޴ంݟయబࡌ࢟ రత޻శంࡹ ࢛ एڝఒ ܘदࡶ  దశ240-220 ڕ V మݡ࠮ ࠾ࡍ దశల ڝసం 440 V. ఇ޴ ࣛ  द૽ଊࡗ

ࡍߖ నݟయబࡌ࢟ भషद ߲ నఃߩనङ ం వదभ ఇవछ బޔݡం޴, ఇ޴ 'Hz' అߖ ࢟ ࠙ .޴ంݟయబࡌ రత޻శంߤ࠼࠱ ࡹझ  

ङ޶࢑  .޴ण వదभ ఉంۨࣛ 50 ޠ

࠙రత޻శం అంతܼ ࢑࢑ధ రࡷڒన ޶࢑ङ ప  ޠ ऱۃझ  కࣃߧߖफ పद࡛ݞబܽद ఒక అڒ ,࠼   పऱۃ ࣊  .޴ంݟయబۯ ࣆర߷ࣄ ݋

సరछ ޴ߝD అ ߵ݅ ప  ࣁܽࡍࠗ नࡽఓ ޴ఇ ,޴న࠳రణ߄ࣃ ऱۃ అࣃࡱߧ ݞږ ߖफ  ࡹޒర ఆకృڒ܉ࠜࡍޠ ޴ఇ .ࡏ

झߤߧ ݭంࡘ దभ߭ ݡ࠮  కڵ࡯ ఉం޴. 

 

  
Type D Plug and Socket Type C Plug and Socket 

The type C European 2-pin plug and electrical outlet is also very popular connector for 
common medical equipment which does not require earthing. Popularly known as the 
Europlug, it is used throughout continental Europe, parts of the Middle East, much of 
Africa, South America, central Asia, and the former Soviet republics. 

రకం C ߧࡗ࠿యߤߧ-2 ߤ  ప ऱۃ మ࠾ࡍ ఎలवړ दڡ అ݃࢓ऱ݋ అࠪࣃ ޴ߝనङ  ࢙దङ  పࡍకࡌల࡮ۧ ݞږ ڕ 

రङ۪ࡌߵ ం కߜక दࡌठ  ఉం޴, ఇߖࠫࠝ ޴ అవసరం ࡗ࠿ .޶ࡶపऱڴठ ࡱߧవబ޴ݦ, ఇ޴ ఖంݞంతర ఐߦࡗ, 

మధङ చङࡌߵ ంߖڜ ߖࡹऒ  ࠙ ऱࡹڴ , ఆڒࡍࠆ, దऀణ అڒࡍ࠱, మధङ  ఆ࠻ࣄ మ࠾ࡍ ࠪ ࣎ ܋ ࢑యࡍ ݋పࠉऱڡ లࡹ 

ఉపڵࡆంచబݟం޴. 

 
3. Mains cables: Electricity is carried to the equipment through the mains cable. Points to 



be aware of are: 
 

झߤ࠼࠱ .4  తంߤ࠼࠱ :ࡱޔझ छ޳ ࡽࠋښ  ړఎలव ࡌ दࣄ  ܾపࡍకڙࣆޓ ࡱࡌళڝࣆࡱޘ .ࡏޑవలࣄన 

ం࠼ߦ ऱܿ: 

❖ No bare metal or internal coloured wire should be visible — the plastk insulation is 
there for safety 

❖ Cable should not be repaired with insulating tape - water can still get inside 

❖ Long flexible leads are dangerous - leads should be as short as possible 

❖ The cable, plug and socket should never be allowed to get wet — water can conduct 
electricity 

ऱߦ  సంڝ భऴదత - ޶డږంచߧߖక ࡏ࢙ ڷఅంతరठత రం ޳ࡶ ࡽట࠱ ࡛ࠐ ❖ झߘఇ ڡदࣄ  ޴ఉం ߤషࡶ

ऒࡱࠋښ ❖ झߘఇ ߵ݄  फ మరమघڿంܽࡶ ఇపओ ࡏߗ - ޶ࡌయۯ ޔ  ޴फంࣆవ ړపలࡹ ڔܽ

झݭࡰ ࡽࠋࣄऱ߾  ۃం࡮ ❖  ऴపࠪదకర࠳నݭࡰ - ࢑झ ధङࣃ  एڕనంత త࠳ వڴ ఉం࡯ݞ 

ప  ,ࡽࠋښ  ❖ ऱۃ మ݋ڙࣃ ࠾ࡍ ఎనऒ ऒߖ࡮జ - ݟత ڔܽ  ߰ందడం అߘమޒంచబడ޶ 

 

4. Fuses: Fuses are used as protection. If the current through them is greater than their 
specified rating, they blow. This breaks the circuit and stops the current, making the 
equipment safe. Points of safety regarding fuses are: 

 

ङ߻ .5 ङ߻ :ࡱ܌ జऱߘ భऴదంڴ ఉపࣃڵࡆफ छ޳ ࢐ܽ .ࡏ एࡖ߮ ࡍ࢐ फత࠭ࣆऴప ࡌ నऒ ऒߕక ۃంܽࡔ   

ఎڕए వڴ ఉం݄, అۮ ࢑దరھ दܼ एࡐస ޴ఇ .࠼ ङ ऒܿ  ࢑ۨऑ నऒ ం ࣆۯफం޴ మ࠾ࡍ పࡍకࡌలߘ 

छ޳ ఉంచడం ڴరऀతంࣆ ऒߖޑफࣆऴప ࡌ ङ߻ .޴फంࣆ࢘ߧ࡯ߖ  కएࡅ ంۨ భऴదతࡍڷ ల܌  :ంܿऱ࠼ߦ 

❖ Always use the correct rating of fuse — voltage V (volts) and current A (amperes) 

❖ Always use the correct size of fuse — keep the old one to check against 

❖ NEVER replace the fuse with bare wire — it will not be safe 

❖ Circuit breakers are fuses that have buttons or switches for reset — they do not 
normally need replacing 

दझࡽ࢛) V ܘदࡶ࢛ ❖ ) మ࠾ࡍ ऴపࣆफత ఎ (ఆంߧయ࡛) 

❖ ఎలऱ࢘ ళ߻ ࡮ङ కएࡅ ܘ  సࡕన పߖހࠪࡍऒ  ࢐డంߦ - ݟతߖ޳ऒ  ఒకړߖ޳ వङ యङۮ ڥߖత ڴకంࡔޒ ంݟ 

ङ߻ फࡗ࢙ ࡛ࠐ ❖ ऒ܊  ఎړए ంచږడ޶ - అࣆ ޴రऀతంڴ ఉండ޶ 

❖ సࡐए ङ ࠗ ݋ छࣄ ڕటऱ࣊ࡎ ޳ࡶ ऱߘऱ బటࡏకࡔ ऱ۪ క࢓ڵ࡯నऒ ङ߻  ܑऱ - అ߄ࣃ ࢑రణంࣃ  ڴब నంࡹ ఉండ࢓ 

 

 



Practical Exercise: Measuring wire sizes with wire guaze 

STANDARD WIRE GAUGE 

  
British Standard Wire Gauge is a set of wire sizes given by BS 3737:1964 (now 
withdrawn), and is generally abbreviated to SWG. It is also known as: Imperial Wire 
Gauge or British Standard Gauge. Use of SWG sizes has fallen greatly in popular^; hill Is 
still used as a measure of thickness in guitar strings and some electrical wire, (’toss sectional 
area in square millimetres is now a more popular size measurement. ‘I he current British 
Standard for metallic materials such as wire and sheet is BS 6722:1986, which is a solely 
metric standard. 

Ihc basis of the system is the mil, or 0.001 in. No. 7/0, the largest size, is 0.50 III (500 mils 
or 12.7 mm) in diameter, and the smallest, No. 50, is 0.001 in. (1 hill or about 25 pm) in 
diameter. Between each gauge, the weight diminishes by illpioxlmatcly 20%. Because the 
weight per unit length is related to the area, and ihnelore (he square of the diameter, (he 
diameter diminishes by approximately 10.6%: 
दࣃ  ࣁܽࡍࠗ ండ࡛ न ࢙࡛ ܘڼ BS 3737: 1964 (ఇߩओ ఇ (޴ంڕం۪ࡍఉపసంహ ݡ ऐۨ న ࢙࡛ పހࠪࡍల సࠫޒ, 

మ߄ࣃ ࠾ࡍరణంڴ SWG ڕ సంऀߨफకࡍంచబݟం޴. ఇ޴ ఇంࡍߨయࡽ ࢙ ࠗ ޳ࡶ ܘڼ ࡛ दࣃ  ࣁܾࡍ ండ࡛ न ܘڼ అߖ 

फࣃࡱߧ ݞږ ఇపओ ߘండڜ ;޴ఉం ڴ޴న࠳గం ऴప࠭ఖࡆల ఉపހࠪࡍSWG ప .ࡏ  ࠾ࡍమ ߘగలޓ ࡛ܼڵ ڔܽ

ऒߖڜ ङ޶࢑  ࢙ ޠ ࡛ ("చޔర࣒ڒࡌర ࠫ ऱࠬ࡯ టర ऱڴ࢑࠙ ࡹలߵ  ओߩంతం ఇࡌ ߰ దరణߕంత జࡍమ ݡ ం޴న పࠪࡍణ 

కएࡅ (޴ఉం ڴలࠪనంڜ ࢙ ߘఅత ".޴ంޔݡంచబڵࡆఉప ڴలతڜ  ࡛ మ݋ࢴ ࠾ࡍ వంܽ ࡹహ పࡌ޳ब ల 

दࣃ  ࣁܾࡍࠗ फతࣆసం ऴపڝ ండ࡛ न BS 6722 : 1986, ఇښ ޴వలం ڡࡍ݋࠱ ऴపࠪణం. 

వङ వసब ࡅకए  IHC ఆ߄రంڴ ࠫ ࢐ङ ,ణంࠪࡍదभ ప߭ޒNo. 7/0, అ ࡹ 0.001 ޳ࡶ ऱࡱ సం0.50 ࡹ III (500 

झࡽࠫ ࠫ 12.7 ޳ࡶ  ࠬ), మ࠾ࡍ ۨ నऒ ࢐ङ (ࡱగంట 25 ࡏࠪࣆ ޳ࡶ ండڜ 1) నం. 50, 0.001 in ,޴ సంࡹ. 

ऴపܘڼ ޒ మధङ , బ20 ࢓ࡏ% అࡗߕగङ ऱతघڒ కంڴ తڵ ठ߱ ఉనऒ ڕ࢓డ߰ ݋ߖ࠿ కం݄޶ఎం .޴ంޔ  బ࢓ࡏ 

࢐ङ ߩచదర ߘihnelore (అత ࠾ࡍమ ޴ంۨన߅సంబం ړߖޑంࡌߵ సం, (అత࢐ ߘङ సం 10.6% ࡏࠪࣆ 

తڵ ठ߱  :޴ంޔ

  



A table of wire gauges and diameters is shown below. The relationship of diameter to gauge is 
piecewise linear, only approximating a (constant-ratio) exponential curve. 

 
࢐ङ ࠾ࡍऱ మ܌ڼ ࡛࢙ ࢐ङ ړߖలవܼڜ .޴ంݟంచబߧ۫ ందࡍڡ ల పܽदకࣃ సం ࡅకए  సంబంధం ࠭కए  ڴసరళం ࡱ

ఉంܿం޴, ఇښ ޴వలం ఒక ( ࣄबర-ߖషओ झڝफ) ఎޒ ओ  .޴ఉంܿం ڵ࡯క ࠲ऴతࠪ ߘఖࡔవऴక ࡽलయߖߜ
British SWG (Standard Wire Gauge) diameters 

SWG in Mm Step 
7/0 0.500 12.700 0.036”/gauge 
6/0 0.464 11.786 0.032”/gauge 
5/0 0.432 10.973 

4/0 0.400 10.160 0.028”/gauge 
3/0 0.372 9.449 0.024”/gauge 
2/0 0.348 8.839 
0 0.324 8.230 

1 1 0.300 7.620 
2 0.276 7.010 
3 0.252 6.401 0.020”/gauge 
4 0.232 5.893 

5 0.212 5.385 

6 0.192 4.877 0.016”/gauge 

7 0.176 4.470 

8 0.160 4.064 

9 0.144 3.658 

10 0.128 3.251 0.012”/gauge 

11 0.116 2.946 

12 0.104 2.642 

13 0.092 2.337 

14 0.080 2.032 0.008”/gauge 

15 0.072 1.829 

16 0.064 1.626 

17 0.056 1.422 ' 

18 0.048 1.219 

19 0.040 1.016 0.004”/gauge 

20 0.036 0.914 

21 0.032 0.813 

22 0.028 0.711 



23 0.024 0.610 0.002”/gauge 
24 0.022 0.559 

25 0.020 0.5080 

26 0.018 0.4572 0.0016”/gauge 

27 0.0164 0.4166 
28 0.0148 0.3759 0.0012”/gauge 

29 0.0136 0.3454 

30 0.0124 0.3150 0.0008”/gauge 
31 0.0116 0.2946 

32 0.0108 0.2743 

33 0.0100 0.2540 

34 0.0092 0.2337 

35 0.0084 0.2134 

36 0.0076 0.1930 
37 0.0068 0.1727 

38 0.0060 0.1524 

39 0.0052 0.1321 0.0004”/gauge 

40 0.0048 0.1219 
41 0.0044 0.1118 

42 0.004 0.1016 

43 0.0036 0.0914 

44 0.0032 0.0813 
45 0.0028 0.0711 

46 0.0024 0.0610 

47 0.0020 0.0508 

48 0.0016 0.0406 

49 0.0012 0.0305 0.0002”/gauge 

50 0.0010 0.0254 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I 
 
 
 
 
 
 

Insert the Flat tip in the Socket and put the finger on the top of the tester. The Lamp will 
light if the Power is there when it touches the LIVE wire. If the LIVE wire is not in the LEFT 
side open the socket and connect the LIVE to the left and Neutral to the RIGHT. The Lamp 
will not glow in the Neutral or the Earth. 
ڙࣃ ऱ݇   ߷ऱ ۨ ݋ एܼ ओߧ۱ ߖ ంచంݟ మ࠾ࡍ ݃సद࡛  ߯࠙గంࡱ࢘ ࡹ ఉంచం࢟ࡷ .ݟ ࢙࡛ 
ओߩనړޑ పవ࡛ ఉం݄ అకए ݡ డ ޵పం ޔڷࡱࢗం޴. LEFT ࢙ࡶ ࡛࢙ ࢟ࡷ ߩక߱ۨࡍޘ ݋ڙࣃ ޙ 
ڡߜక ߘ LIVE ڴతటసबం ࠾ࡍఎడమ మ ړݟڕ द ۯయం޵ .ݟపం తటసब ࣇࡏ࠱ ࡹࠫࠝ ޳ࡶफ  
ఉండ޶. 
A simple Test Lamp is constructed as below: 
 
 
 
 
 
 

Practical Exercise: How to Identify the Live, Neutral and 
Earth on Power S ocket 

 

Earth Point is at the Top of the socket 

Neutral wire is connected on the Right Side 

Live wire is connected on the Left Side 

Put your hands on the Top here. 

A bulb lights when the tip is connected 
to LIVE wire 

Flat screwdriver type tip is to be 
inserted inside the Socket 

2. Connect the other end to two probes and make sure that the point where connection is 
being done is well insulated. 

3. Connect a Lamp say 30 W bulb. 

4. Insert the probe between LIVE and NEUTRAL Socket . I he Lamp should light if the 

POWER is there. 

If the wires are not connected as above you need to open the Power Socket and connect the 
wires as indicated. 

Practical Exercise: How to use a Tester to Monitor AC Power 
  

Monitoring AC Power is simple with the Testers. The popular tester looks as below. Insert 
the tip insi 

Practical Exercise: Construct a Test Lamp and use it to check the Mains healthiness. 

1. Take a holder and connect a two wires to the holder. Make sure the wires are well 
insulated. 



 
 
 
 
 
 
 
 
 
5. Insert the probe between EARTH and NEUTRAL. The Lamp should not light if the 

NEUTRAL AND GOUND are OK. 

6. Insert the probe between the EARTH and LIVE points. The Lamp should light if the 
EARTH and LIVE is ok and if POWER is there. 

  

If on testing a socket the Neutral is found on the LEFT open the socket and connect the 
LIVE to the LEFT and NEUTRAL to the RIGHT hand side in the socket. 

Practical Exercise: Measure the Voltage between 
Neutral and Ground and rectify the Earthing 

Ground Or Earthing protects us from the fatal effect in case a device gets short * In uited. The 
Live current will be carried to the Earth and will not give us hazardous shocks in case the 
body touches the LIVE. Neutral is meant to complete the CIRCUIT With I Jve wire. 

Measure the Voltage between Ground and Neutral and make sure it is LOW say than 5 V. 
If it is more than that we have to make a proper ground. 

lb make a proper ground dig up the earth around two feet and put some charcoal, tfdt and 
water into it. Then put a Copper rod inside it and fill up the earth. Attach an I uih wire to the 
rod and attach the other end of the wire to the Ground connection UH die socket or to the 
Mains earth connection. 

Occasionally keep watering it for good Earthing. 

ऒࡍఆ࡛ ఎ ݭంࡘۃ ంۃ అ޴ߝ ఒక పࡍకߖࡌऒ  ۨ నऒ నऒڕࣆޓ ڴ޴  సందరग ంߵࡹ   న ऴప࠙వం࠳ంతకހࡌ

ళचڙࣆޓ ړࠫࠝ ऴప࢐హం ࢟ࡷ .޴फంࣆరऀ ڕࠪ ݟంߘ బޔݡం޴ మ࠾ࡍ శߖࡌࡎऒ ओߩనړޑ ࢟ࡷ   ݡ

nsert the Flat tip in the Socket and put the finger on the top of the tester. The Lamp will 
light if the Power is there when it touches the LIVE wire. If the LIVE wire is not in the 
LEFT side open the socket and connect the LIVE to the left and Neutral to the RIGHT. The 
Lamp will not glow in the Neutral or the Earth. 
ڙࣃ ऱ݇   ߷ऱ ۨ ݋ एܼ ओߧ۱ ߖ ంచంݟ మ࠾ࡍ ݃సद࡛  ߯࠙గంࡱ࢘ ࡹ ఉంచంړޑ ࡛࢙ ࢟ࡷ .ݟనߩओ పవ࡛ ݡ

ఉం݄ అకए డ ޵పం ޔڷࡱࢗం޴. LEFT ࢙ ࢙ ࢟ࡷ ߩ ڴతటసबం ࠾ࡍఎడమ మ ړݟڕ ۨࡍޘ ݋ڙࣃ ޙక߱ࡶ ࡛

LIVE ߘ కڡߜ द ۯయం޵ .ݟపం తటసब ࣇࡏ࠱ ࡹࠫࠝ ޳ࡶफ  ఉండ޶. 

 



ఇవछ ࡱ߄ࡗऴపࠪదకర అవ ڕࠪ एࡐస ޜ ࡛࢙ Jve ߘߝ .࢓ ङ  నం޳࠳ .޴ంݟంచబࢢभ޻फ తటసब ఉࡍߪ ݋

మ࠾ࡍ తటసब మధङ ऒ܊दࡶ࢛  एڕV కం݄ త 5 ޴ఇ ࠾ࡍమ ݟచం࡯ڜ  వڴ ఉంܿం޴ అࡌߖ ߖम  .ݟంڝం۪ࡍ

lb సࡕన ޳࠳నం ࡓంݡ అڷݡల ۪ द݀ ऒߖڜ ࡹߖ޳ ࠾ࡍమ ࡯࠻ޓ ߖࠫࠝ   ࠾ࡍठ, TFDT మڷࠒ 

ओߩఅ .ݟఉంచం ࡏߗ ऒࡏ࢙ ఒక ఐࣝ ړनݠక .ݟంపంߖ ࠫࠝ ࠾ࡍమ ݟఉంచం ݭࡌ ڵࡌ పల ఒకࡹ ݡ  

అܼ۶ ࡅ ݭ࢙ ,ࣄۯకए  ఇతర ࠭ڵంࡘۃ ߘߩంݭ కߤࣾߜ UH ߤ࠼࠱ ޳ࡶ ݋ڙࣃ ݧझ  ࠝࠫ కߘࣾߜए  

అܼ۶ ۯయంݟ. అߩओ డߩओ  .ݟఉండం ޕڷࡌޠ ࡏߗ ړࠫࠝ మంۨ ݡ

Practical Exercise: Making the mains cable termination 
We Need to find the best way to terminate the ends of a cable or wire. The important HHiuion 

termination options are provided below: 
࢙ ޳ࡶ ࡽࠋښ ఒక ࠭࠲ ࡛ ۨ వరలߘ ర޶भ ఉతफమ ࠪ రठం కߝھߘంڕ޶ అవసరం. ࠭ ఖङ  भ޶న HHiuion ర࠳

ఎంߧకࡍڡ ࡱంద ఇవछ బݞन  :࠼



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

WIRE TERMINATION OPTIONS 

CABLE TERMINATION OPTIONS 



Used to attach 
product with screw or 
bolt. Perfect for a 
ground connection. 
Also available in 
locking. 

 

Quick connect 
Available In: 

Un-Insulated, Pre 
Insulated, Fully In- 
sulated, Right-An- 

gle (Flag) 
Ring Terminal 

Spade or Fork 

Terminal / 
Similarto a Ring Ter-
minal, but removable 
without completely 
unscrewing bolt or 
screw 

Ferrule Termina 

For use with Terminal 
Blocks. Used to crimp 
and secure bare 
copper strands. Also 
available in a double 
for crimping 2 
separate wire

TERMINATION TYPES 
I Solder Type A solder type connection allows for a strong, solid mechanical and electrical 

connection. Clean the connection well. For electrical circuits you must use a rosin type 
flux to clean all connections. Do not use acid flux that is commonly used for plumbing 
installation. The acid based flux will cause corrosion and inherently cause intermittent 
problems with the electrical signal. Thc choice of solder is also important. Using a 
solder standard 60/40 formula will meet the majority of your soldering needs. However, 
lead-free and high- grade silver solder is available for special applications. Also, use a 
soldering iron ol the proper wattage. If the soldering iron is not hot enough, you may not 
hr able heat the connection enough to get a good solder joint. This may cause what is 
known as a “cold” solder joint and can cause intermittent problems like opens to occur. 
However, if the soldering iron is too hot, you can cause damage to the components of 
the system near the connection. This can also cause the Insulation to possibly melt 
causing the bare primaries to make contact with each other resulting in a short. 

టంక࠭ రకం ఒక టంక࠭ రకం కߤࣾߜ ఒక బల࠳న, ఘన ࠻ంࡍޠక మ޶࢑ ࠾ࡍङ  .޴फంࣆޒమߘసం అڝ ߤࣾߜక ޠ

ङ޶࢑ .ऴభంࢤ ߤࣾߜక ڴࠈ ऒߖఅ ڕల࠻వల ޠ  కࣾߜనऱࢤ ߘऴభం ۯయࡏࠬ ړߖݞ ఒక ߤࣄࡗ రకం  ఫऱړझ ऒ  

ఉపڵࡆంۧ࡯.  ప ऱంࠉంۃ సంࣃब పన߄ࣃ ڕరణంڴ ఉపڵࡆంݭࣄ࠻ ۯ  ఫ ऱڕझ ऒ  ఉపڵࡆంచవ޶भ. ݭࣄ࠻ ఆࡍ߄త 

 ఫ ऱڡझ ओߩޔ   పܽदంۨ, అంతరठతం޶࢑ ڴङ గऒࣄ ޠ फࡹ  అంతࡌయ సమసङ లڒ ڕరణమޔ࢓ంࣄ .޴లन࡛ కएࡅ   THC ఎంߧక 

ఖङ࠭ ݞږ घࡏ߷ క 60/40ށࠪࡌߵ ఒక టంక࠭ .޴న࠳  ܾࡍ܉࠱ ߘలࡌంۨ ࠬ soldering అవసڵࡆఉప ࡮

ణङߕ-క߅అ ࠾ࡍన-ఉۨత మ߄ऴప ,ޙ࠼అ .࡯࢐ڝࡏۯ త ࢗంݟ టంక࠭ ऴపޙङ క అߘవర फߕలڕ అంࡹܿࠈ޶ 

ఉంݞږ .޴, ఒక soldering ఇ࠭ߘ ol సࡕన ܘ࢐݄ ఉపڵࡆంచంݟ. టంక࠭ ఇ࠭ߘ తڵనంతݟ࢘ ڴ 

ࠬ ,ޙయక߱ۯ మంۨ టంక࠭ ఉమघ ڕ ߰ ߖݟ ందܼړߖ తڵనంత కۯ ߤࣾߜయࡏࡶ. ఇ޴ "చలऱߖ" టంక࠭ ఉమघ  ڴݟ

సమసङ ߦదడߦవంܽ అడ ࡮ۯసంభ࢑ం ࠾ࡍమ ޴ంޔ࢓రణమڒ ړߖలవబడܼߧ లߘ కࣆڵ࡯फం޴. అޙ࠼, 



soldering ఇݟ࢘ ࡮ۧ ࠭ߘ ఉం݄, ࠬࡏ కߤࣾߜ సࠬపంࡹ వङ వసब ࡅకए  .޴फంࣆڵ࡯నషदం క ࡱڴ࠙ 

అంڕڒޙంߵࡍࠐ ,ݞ  ۨ ,ڕ޶ం߮࡯ఒకܽ క ޜߖ޳ఒక ߘలڒధࠫࡌ నऒ  ఫ࡯తంߖ޵ ڴవలऱ ఇߘझ  .޴ంޔڷࡏక ߤషࡶ

 

Crimp Type: A crimp type connection allows for quick and simple installation while 
still maintaining a mechanical and electrical connection fairly close to a solder type 
termination. Solid or stranded wire can be used in this type of teimlnation. Some of the 
key points to remember for a good clean connection ate as follows: I. Make sure you use 
the proper size connector for the type of i able you are using. 2. Make sure all ol your 
cuts and stripping are clean. 3. Avoid nicks as much as possible. 4. Use the proper 
crimp tool, don’t try to improvise with pliers, etc. The most common crimp 
method involves two crimps, one on the insulation for a stronger mechanical 
connection and one on the conductor or shield for a good electrical connection. A 
crimp tool is designed specifically for this type of termination for the type of 
connector you are using. This allows for good connections both mechanical and 
electrical. Using pliers will allow connection. However, it may not be a solid 
mechanical or electrical connection and can cause the connector to eventually 
come loose and intermittent problems with the electrical signal can occur. 

ओ࠹ࡍڡ తछ ߤࣾߜక ߩ݅ ࠹ࡍڡ ఒక :ߵ݅  बࣃన సం࠳సరళ ࠾ࡍత మࡍ పనڕ అߘమࣆޒफం޴, అߖڒ࠱ ޙ࠼కࡽ 

మ޶࢑ ࠾ࡍङ ࠭ రకం ࡏఒక టంక ߤࣾߜక ޠ దగ ڕߩంڵ ठరڴ ఉంܿం޴. ఘన࠳న ޳ࡶ ఒంటڴࡍ ఉంޓ ݦగߘ ఈ 

రక࠳న ܾ ऱߠషߝࠫ  ఉపڵࡆంచవ ऐ۪ . ఒక మంۨ ࢤऴభంڴ కڝ ߤࣾߜసం ࡏڷफం۪ڝవలࣄన ߖڜऒ  ࡱࢡన అం࠳లకڔ 

ऒߕఉ ڴ࢑ధం ޴ంࡍڡ बࡌమࣃ ంచగలڵࡆఉప ࡏࠬ ߘߝ :࠼ ङ కߜణం కࠪࡍన పࡕస ړߖ दࡏऒ  ఉపڵࡆంۧࡹ 

ࠬ .2 .ݟంڝࣆ۫  క݋झ  మ࠾ࡍ वࣄदߧओ ంۃ అߖऒ  పࢂच ڔ   ऱߤ అࡌߖ ߖम ధङࣃ .3 .ݟంڝం۪ࡍ కߖ నంత࠳ ऱߘ ࠪ  .ݟంڝߘ

ऒߖߕధࣃ ߵంࡍڡ రణ߄ࣃ  ࢐డంࡌࢰ ,ݟవణంڷࡏ࠱ ޜపరऐ ऒޒऴపయ ړߖݞ ంచకంݟ. అతङ ంత ߄ࣃరణ ࡍڡ घߵ  పదमޒ 

మओࡍڡ ݡంࡓ ଊߘ కڵ࡯ ఉంܿం޴, ఒక బల࠳న ࠻ంࡍޠక కڝ ߤࣾߜసం ఇߘझ ङ޶࢑ ఒక మంۨ ࠾ࡍऱ ఒకܽ మߠషࡶ  ޠ

కڝ ߤࣾߜసం కండక द࡛ नओࡵౖࢴ ޳ࡶ   ఒకܽ. ࠬ फనऒࣆڵࡆఉప ࡏ  కߜక द࡛ కएࡅ   రߖڒऒ  ఈ రక࠳న ర޶भ ڝసం ऴపޙङ కంڴ 

ఒక ࡍڡ घߵ ङ޶࢑ ࠾ࡍక మࡍޠం࠻ .޴ంݟంచబ޴ం߰ࡐ ధనంࣃ   ࡱ࢒ ޴ఇ ڕలߕ߄సంߘమంۨ అ ړంܽݟంࡓ ޠ

క࡯ओ ङ޶࢑ ޳ࡶ కࡍޠం࠻ ఒక ఘన ޴ఇ ,ޙ࠼అ .޴फంࣆޒమߘఅ ߤࣾߜంۨ కڵࡆవణం ఉపࡌࢰ .޴फంࣆ  ߤࣾߜక ޠ

క߱వڒ ऐ۪  మ࠾ࡍ కߤࣾߜ ۨ వ޶࢑ ړࡍङ య సమసङࡌఅంత ࠾ࡍమ ڴࡱ޶వ ޜతంښసం ޠ లࣆޓ ࡍ޳ ڕफం޴. 

 

3. Insulation Displacement: This type of termination is usually used in punch down 
blocks, wall connectors, and in the back of patch panels. This type of termination 
eliminates the need for stripping the conductor insulation. As the conductor is pushed 
though the clip, the insulation is cut into and the metal clip contact makes contact with 
the wire. The best type of wire to use is a solid conductor. If you use a stranded 
conductor the force of the termination may allow the clip to cut some of the strands. 
Also, stranded wire will “crush” somewhat which will not allow for a solid connection. 



However, both types of conductors are used in various systems. The connection is 
made by using a punch down tool. Some patch panel manufacturers supply a 
termination cap that terminates several wires at once without the use of a tool. Some 
tools will allow use of different bits for use with various terminations, (i.e. 66 block, 
110 block, etc.). Just like the crimping type termination, it is important to use the 
correct bit for the type of termination you are doing. 

3. ఇߘझ ݟ ߤషࡶ ओ࣋ ଊ࣊ घ ం݋: ఈ రక࠳న ర޶भ ߄ࣃరణంࠈ  ڴऱ ङߦ ࠾ࡍమ ,ߘనऱࣾߜడ కڿ ,ߘలڕ ङߦ ۶  కߘࢗ ళऱߜ

࠙గంࡹ ఉపࣃڵࡆफ भ కండక޶న ర࠳ఈ రక .ࡏ द࡛  ఇߘझ झ࡯ంۧڵలޛ ߤషࡶ న అవసߖࡌऒ కండక .޴फంࣆڵలޛ  द࡛ ړ   ऱߵ  

అ࠼నపओ ڵత ߖݟफޒఒ ڔܽ ठంచడంޜ, ఇߘझ ړ  ࡽట࠱ ࠾ࡍమ ޴ంݟంచబࡍफޒక ߤషࡶ ऱߵ  పࡍచయం ࢙  ڵ࡯फ సంబంధం కࡗ

ఉంܿం޴. ఉపڵࡆంచړߖݞ ఉతफమ ࢙࡛ ࢙࡛ ఒక ఘన కండక द࡛ एڕۨ ࡏࠬ . నऒڕ  కండక दࡍऒ  ఉప࣋ڵࡆफ, ర޶भ 

ړయగల శۯ फ  ړ ऱߩए ऒߖڜ   తంޔలߘ తڵ ठంచܼړߖ అߘమޒంచవ ऐ۪ . అంڕڒޙంݞ, ఒంటڴࡍ ఉనऒ  ࢙  ంۮంڜ ऱࡏ

"ऴకࣆۯ "ࣁफం޴, ఇ޴ ఘన కڝ ߤࣾߜసం అߘమޒంచ޶. అࡓ ,ޙ࠼ంݡ రڒల కండక दర ऱ࢑࢑ ߘధ వङ వసबలࡹ 

ఉపࣃڵࡆफ ऒߖߕధࣃ ߤݪ ఒక పం۶ .ࡏ  ఉపڵࡆంۨ కۯ ߤࣾߜయబޔݡంߖڜ .޴ऒ ङߦ ۶ߦ   ࡱࡏ޳ࡎ࠻త ࡽߜ

ఒక ࢘ࣄޓత ڒङ ऒߩ  సరఫࣃۯ ࡌफ కएࡅ ధనంࣃ ఒక ޴ఇ ,ࡏ  ఉపࡆగం ڕࡶంݞ ఒࡍࣃښ పޓ ࡱగࡱ అంతమޔ࢓ం޴. 

ऒߖڜ ऱࠈ  అం݄ 66) ,ޜలߩంڵలޛ ࢑࢑ధ ࡱߕధࣃ  ऱࠈ  110 ,ڡ  ߘటऱࠉ ࢑࢑ధ ݦగపࡆఉప ޜ (న࢑ࡷద࠴ ,ڡ

ఉపڵࡆం۪ڕంܼښ .࠼వలం crimping రకం ࠭ڵంߩ వంܽ, ࠬࣆۯ ࡏफనऒ  ర޶भ రకం ڝసం సࡕన ݋ࠉ 

ఉపڵࡆంచړߖݞ ࠭ఖङ ం. 

 

4. Direct Connection (Utility Block/ Screw Terminals): This type of termination has 
several names. Utility block, barrier strip, or screw terminals are just a few. This type 
of termination can use either solid or stranded conductors. It allows for easy 
termination as well as quick changing of wire in the future. The main point to 
remember about a screw connection is to strip back the insulation only to the amount of 
conductor that will wrap around the screw and to place the wire in the same direction as 
the screw turns when tightening. This will “pull” the wire in tighter as the screw 
tightens. If you wrap the wire around the screw opposing the tightening rotation of the 
screw, the wire will be pulled outward and will become unwrapped around the screw. 

ڡࡓݧ.4 द కࠈ  ܾ࡯ܽ࠾) ߤࣾߜऱ एࣇऴ / ڡ घࡍ݃  నࡽझ ): ఈ రక࠳న ర޶भ అߝక ߮రऱߘ కڵ࡯ ఉంܿంܾ࡯ܽ࠾ .޴ 

ऱࠈ  दߵࣄధ वࡗఅవ ,ڡ एࣇऴ ޳ࡶ , घࡍ݃  నࡽझ ऒߖڜ వలంښ  . ఈ రక࠳న ర޶भ ఘన ޳ࡶ ఒంటࡍ కండక दర ऱߘ 

ఉపڵࡆంచవ۪ऐ . భ࢑షङ ఫలङ࢙ ڴలభంࣆ ࡹफޔ ంܿߦ ޜ ࢙࡛ తछ एࣇఒక ऴ .޴ంޔࡏࠪ ڴతంࡍ  కߤࣾߜ 

एࣇ࢑షయం ఏࠫటం݄, ऴ న߄న ऴపࣄవలڝफం۪ࡏڷ ంۨࡍڷ  ۪ द݀  ۪టदబߧࡍޠ ,ݟओ నߩओ एࣇऴ ݡ  

ओߩనࡍࠪ కండక ۯఉం ߘ ࡛࢙ ࡹశ޴ ޻అ ݡ द࡛ फޑ࠴  झߘఇ ࠲ऴతࠪ ړߖ ऒߘషࡶ  ࢐డࡏޑ. ऴࣇए  

ओߩట࣋࢘ࣄ࠮ ऒࡏ࢙ న࠳నݎక ޴ఇ ݡ एࣇऴ ࡏࠬ .޴फంࣆ࢘ࣄޓ"  కएࡅ  ంచడం ऴభమణ ऴపతङڵࠉ  ࡍ ब ऴࣇए  

۪ द݀ హङࠈ ࡛࢙ ,ఉం݄ ߖల࠻࢘ࣄ࠮ ࡛࢙   ఉపసంహࡍం۪ڕం޴ మ࠾ࡍ ऴࣇए  ۪ द݀  unwrapped 

అޔ࢓ం޴. 



 

 

Multimeter  మ࡯दࠬ ట࡛ 

ANALOGUE MULTIMETER, (VOM OR VOA) 

The analog or analogue multimeter often called a VOA meter for measuring Voltages in Volts, 
Current in Amps and Resistance in Ohms measurements or a VOM - Volts Ohm Meter. 

ఓ࡮ठ ࢛ - ఒక VOM ޳ࡶ ࡱలతڜ ࣒ दझࡽ  ఓం ࠬ ట࡛ ࡹ ࢛ दझࡽ , కࡓం݋ ఇߤ ఆ࠹ओ झ  
మ࣊ࣄࡓ ࠾ࡍदߠझ ଊ ࢛ दࠬࡰమ ۃ࡮అన ޳ࡶ ۃ࡮సం అనڝ ۯ࡯ڜ ߘदజऱࡶ ట࡛ తర۫ 
ఒక VOA ࠬటࡌठ ࡱߧవబޔݡం޴. 
 

  
Principle of operation of Analog Multi-meter - The analogue VOA meter or VOM is based 

around the moving coil galvanometer. 
The meters will have a full scale deflection, FSD, i.e. the maximum reading calibrated on the 

scale of a certain current. Typically this might be a value of 50A. The functionality of the basic 
meter is then extended by adding series and shunt resistors to enable voltage and current to be 
measured. 

అనۃ࡮ మࡰद-ࠬట࡛ ࡅకए  ఆపࡔషࡅ ߤకए ࠬ VOA ۃ࡮ऴతం - అనࣇ  ట࡛ ޳ࡶ 
VOM కڴ ࡽ࠼ڒ ࡶ޴లछ ۪ ట࡛ࠬߠ द݀  ఆ߄రపݟ ఉంܿం޴. 
ࠬటరऱ ࡍߪफ  ࣃब ࡍߖ షद పఠనంࡍగ ڴFSD, అన ,޴࢑इపం ఉంܿం ࡹ࠼ भషद  ࣃब  ࡹ࠼

ए࣋ వڒ వࡱ࢑ 50A ޴ఇ ڴరణం߄ࣃ .޴ంޔݡయబۯ ࡽ ऐ۪ . ࢛  ࠾ࡍమ ܘदࡶ
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ऴపࣆफత ڜలవߖݞऒ  ఎۮ ࡽࠋߝయङ  ంచడంݟܔ ऱࡏసदࣄࡓ ݋షం ࠾ࡍమ ࣒ࡎࣄ ړߖݞ
छ޳ కएࡅ థࠫక ࠬట࡛ࡌߵ ࡌ ङࡌڒ  చరణ ࢑సफࡍంచబޔݡం޴. 

 

• Extending range of a meter for current measurements: To extend the current ranges of a basic 
analogue meter, a resistor is placed in parallel with the meter (This is known as Shunt 
Resistor). In this way the shunt resistor takes current and for the same overall current 
flowing through the meter, more can flow through the overall circuit. 
How to calculate the value of shunt resistor- The value of the shunt resistor is easy to 
calculate using Ohrs law. Using this it can be determined that the proportion of the current 
flowing in each leg is inversely proportional to the resistance. This if the moving coil meter 
has a full scale deflection of 50 A and a resistance of 2 k for a 1mA FSD, 0.95 mA needs 
to flow in the shunt resistor for the same voltage across the shunt resistor and the meter itself. 
Therefore the resistance of the shunt resistor needs to be: 5 / 95 x 2 k = 105.3 . 



 

 

Analogue amp meter using a shunt resistor for higher current capability 

ऴపࣆफత ڜలతలڕ ఒక ࠬట࡛ ࢑సफࡍంۨన ప߅ࡍ: ఒక ࡌߵథࠫక అనۃ࡮ ࠬట࡛ ࡅకए  

ऴపࣆफత ప߇ࡍల࢑ ߘసफࡍంచړߖݞ, ఒక ࡗߖధకం ࠬటࡗफ సࠪంతరంڴ ఉం۪ࡏޑ 

(ఇ޴ షంࣄࡓ ݋झ సदࡌठ సद࡛ࣄࡓ ݋షం ڴ࢑ధం ఈ .(޴ంޔݡవబࡱߧ   ऴపࣆफత మ࠾ࡍ 

ऴపࣆफత ࠴తफంࡹ ࠬట࡛ ޳छ एࡐతफం స࠴ ంతࡍమ ,޴फంࣆऴపవࣕ ࡌ ङ छ޳ ݋  ࡌ

ऴపవࣕࣆफం޴.  

షంࡗߖ ݋ధకం ࡅకए एړࡵ ߘవࡱ࢑  ంచడం ఎ࡮ - షంࡗߖ ݋ధకం ࡅకए  వࡱ࢑ 

Ohrs చటदం ఉపڵࡆంۨ ړࡵए ంచࣆ ړߖݞలభం. ߖߖ޵ ఉపڵࡆంۨ, ऴపߦ ޒదంࡹ 

ऴపࣆफత ऴప࢐హం ࡅకए షओߖ   ࡽ࠼ڒ ࡶ޴ఈ క .޴ఉంܿం ڴదभంࡏ࢑ ڕఘటనޒफ ऴపޒ

ࠬట࡛ ࡅకए बࣃ  फࡍߪ   ఘటనޒసం 2 k . ऴపڝ ఒక 1mA FSD ࠾ࡍ࢑इపం 50 A మ ࠼

కڵ࡯ ఉం݄, 0.95 mA షంࣄࡓ ݋సदࡏ మ࠾ࡍ ࠬట࡛ అంతܼ అࡶ࢛ ޻दڝ ܘసం షం݋ 

కएࡅ ధకంࡗߖ ݋వలऱ షం޶ऱ ऴప࢐హం అవసరం. అంࡗసदࣄࡓ  :࡯ݞధం ఉంࡗߖ 

• Extending the range for voltage measurements: For voltage measurements, resistors are placed 
in series with the meter. 

  
Analogue voltmeter using a moving coil meter 

It is easy to calculate the value for the resistor. Knowing the resistance of (hr moving coil 
meter and its full scale deflection, it is possible to use Ohm’s law to J calculate the required 
values. 

For example take a moving coil meter with a 50 pA FSD and a coil resistance ul 2k. For a 
voltage of 10 volts to enable 50pA to flow the total resistance must hr V/l = R or 10 / 50 x l-6 



I 

 

 

= 200 k. Thus the series resistor required is 200 k 11 k i.c. 198 k

 ࠾ࡍట࡛ మࠬ ࡽ࠼ڒ ࡶ޴లభం. (Hr కࣆ ంచడంށగ ߘవࡱ࢑ సంڝ ధకంࡗߖ

बࣃफࡍߪ ߖ޳ కएࡅ ࢑इపం ࠼ నऒڕࣆࡱޘ ధకతࡗߖ   ߘవలࡱ࢑ న࠳అవసర ,޴

एړࡵ ం۪టڕ ఓం ࡅకए ऒߖయࠪߖ   ࢐డܼࣃ ړߖధङ  .࠲

ఉ޳హరణ50 ڕ pA FSD మ࠾ࡍ ఒక ࡗߖ ࡽ࠼ڒధక ul 2kޜ కࡽ࠼ڒ ࡶ޴ ࠬ ట࡛ 

పޔݡం࠴ .޴తफం ࡗߖధకత50 ڕpA ऴపߖ࢐ࣔऒ  అం޴ంచ10 ړߖݞ ࢛ లदଊ ࢛  ܘदࡶ

 ధకంࡗߖ ࣒ࡎࣄ ఈ ۯ޶అం .࡯ݞx l-6 = 200kఉం 10/50 ޳ࡶ సం V / l = Rڝ

అవసరం 200 k1l k i.. 198 k 

• Resistance capability for a VOA meter: In order to provide the resistance measurement 
capability, an additional battery is required. This provides a current source to drive current 
through the external resistor. The amount of current flowing provides an indication of the 
resistance. 

When making resistance measurements using an analogue multimeter, it is found that the 
high resistance indications are at the left hand section of the meter, i.e. when less current is 
flowing, and the low values of resistance are indicated at the right hand end of the meter 
scale, because a higher current flows. This may be a little confusing at first, but one quickly 
becomes accustomed to this. When using a resistance measurement on an analogue 
multimeter or analogue VOA meter, it is first necessary to «zero» the meter. This is needed 
to calibrate out any variations in the battery voltage. It is achieved simply by sorting out the 
two analogue multimeter probes and adjusting the control normally labelled «Zero» for zero 
ohms. Once this has been achieved the meter can be used accurately. A further point to note 
is that the negative terminal of the analogue multimeter is positive to the positive terminal, 
i.e. the polarity on the terminals is the opposite of what might normally be expected. For 
most measurements this is not of any consequence, although for some measurements of 
semiconductors it will have a bearing. 

VOA ࠬ ట࡛ ڝసం ࡗߖధక ࣃమరमङ ం: ऴపޒఘటన ڜలత ࣃమࡌब ङ ऒߖ  అం޴ంచړߖݞ, 

అదనࠈ ߩङ టࡎ అవసరం. ఇ޴ ऴపࣆफత ࠈహङ  మండలం ޳छ  ړߖݞफత నడపࣆऴప ࡌ

ऴపࣆफత ߖ࡮࠮ऒ  అంࣆ޴फం޴. ऴపࣆफత ऴప࢐హం ࡅకए కएࡅ ఘటనޒతफం ऴప࠴   

 .޴फంࣆ޴అం ߘచనࣇ

ఒక అనۃ࡮ మ࡯दࠬ ట࡛ ఉపڵࡆంۨ ऴపޒఘటన ڜలతࣆۯ ࡱफనऒ ओߩ  క߅అ ,ݡ

ࠬ ࡱచనࣇ ధకࡗߖ ట࡛ ࡅకए  ఎడమ ࢑࠙ ޒۯగంࡹ ఉంܼ࠼, అనڴ తڕए వ 

ऴపࣆफత ऴప࢐హం ఉనऒ ओߩ కएࡅ ఘటనޒऴప ࠾ࡍమ ,ݡ  తڕए వ ࡱ࢑వࡱ ࠬ ట࡛ 

కएࡅ ࢙ ݟڕ  बࣃ  ࠼ޑంచబడۨࣇ నߩ  .फత ऴప࢐హంࣆక ऴప߅కం݄ అ޶ఎం ,࠼



 

 

ఇ࠴ ޴దట ڜంۮం గందరڿళంڴ ఉండవ ऐ۪ తछ ߗڒ , రڴ ఒకړߖ޳ ఇ޴ 

అలڴ࢐ܿ ఉంܿం޴. ఒక అనۃ࡮ మ࡯दࠬ ట࡛ ޳ࡶ అనۃ࡮ VOA ࠬ టࡕओ  ధకతࡗߖ 

ओߩంۨనڵࡆఉప ߘలతڜ ऒߕࣆ» ޴దట ఇ࠴ ,ݡ » ࠬ టࡏए  అవసరం. ࠈङ టࡎ 

࢙ ߕ޼ఏ ࡹ܋दࡶ࢛ ङ߄࢑ లࣃ ߘమࡌम ङ ऒߖ  ۫ పړߖݞ ఇ޴ అవసరమޔ࢓ం޴. ఇ޴ 

दࠬࡰమ ۃ࡮అన ݡంࡓ వలంښ ట࡛ ࠋࡗߵझ ऒ  ऴకమబ޵मకࡍంచడం మ࠾ࡍ 

छ޳ యడంۯ ܿࠈभࡏస ߘయంऴతణߖ ంచవ߅ࣃ ࡌ ऐ۪ , ఇ߄ࣃ ޴రణంߕࣆ ڴऒ  

ఓ࠹झ  ठڴࡍ࢐త ࠬట࡛ సࡏంۨన త߅ࣃ ޴ఇ .޴ంޔݡవబࡱߧ ڴ "ࡗ܋" సంڝ 

ఉపڵࡆంచబޔݡం޴. అనۃ࡮ మ࡯दࠬ ట࡛ ࡅకए  ऴపږޒల ݃ घࡍ నږߘࣃ ࡽల 

घࡍ݃ నࡱए घࡍ݃ ڴఅన ,޴ఉంܿం ڴలంږߘࣃ  నࡹझ ଊ ࡏߓవణత ߄ࣃరణంڴ 

ఊࣕంۨనړߖ޳ వङ ۧ .޴ఉంܿం ڴకంࡔޒ ఏ పరङ ޴ఇ ڕలతలڜ ࡮ వࣃనంߕߞڴ 

ऒߖڜ ,޶ڒ గల ࣊ࠬకండక ࡱలతڜ  दర ऱڕ ఇࡍࠐ ޴ంۃ ఉంܿం޴. 

 

 

Analogue ohm-meter or resistance meter circuit 
It can be seen that by adding the shunt and series resistors as well as a resistor network and 

battery, for resistance, it is possible to provide a considerable amount of additional  capability 
for the basic analogue moving coil meter. 

షం݋ మࣄࡓ ࣒ࡎࣄ ࠾ࡍసदࡏऱ అࣄࡓ ڼ࡮సदߜ ࡏటछ ࡛ए  మࠈ ࠾ࡍङ టߖࡎ 

छ޳ ంచడంݟܔ ߘఘటనޒऴప ,ړߖݞంచ߅ࡗߖ  ߵ,ࡌ  ࡽ࠼ڒ ࡶ޴క ۃ࡮థࠫక అనࡌ

ࠬట࡛ ڝసం అదనࣃ ߩమࡌब ङ ऒߖ  గణߗయ࠳న  ࣃब  .޴फంࣆ޴అం ࡹ࠼

STUDY OF DIFFERENT CONTROLS ON MULTIMETER 

MULTIMETER ߯ ࢑࢑ధ ߖయంऴతణల అధङ యనం 
 

Making  measurements using an analogue multimeter 
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When using an analogue multimeter, measurements 
for voltage, current and resistance need to be made III 
different ways. To illustrate the way in which (These - 
different tests can be made using an analogue 
Multimeter, the simple circuit shown below will be 

ఒక అనۃ࡮ మࡰदࠬ ట࡛ ఉపڵࡆంۨ ڜలతࡱ 

తࡏ࠻ 

ఒక అనۃ࡮ మ࡯दࠬ ట࡛ ఉపࣆڵࡆफనऒ ओߩ  फతࣆऴప ,ࡱలతڜ సంڝ ܘदࡶ࢛ ,ݡ

మ࠾ࡍ ऴపޒఘటన III ࠚనऒ ठࡌࠪ  లߘ త࡯࠻ۯ ࡏ࠻. ఈ ࢑ధంڴ 

࢑వࡍంచړߖݞ (ఈ - ࢑࢑ధ పࡱࣾࡎ ఒక అనۃ࡮ మࡰदࠬ ట࡛ ఉపڵࡆంۨ తࡏ࠻ 

యవۯ ऐ۪ एࡐరణ స߄ࣃ నߧ۫ ందࡍڡ , ङ  ޴ఉంܿం ݋

1 Voltage measurements: The voltage measurement is the 
easiest form of measurement to make using an analogue 
multimeter. The two leads need to be connected across the 
area of the circuit where the voltage measurement is to be 
made. Typically the “Common” or “COM” connection on the 
multimeter is used for the negative voltage end of the 
measurement and the connection marked “Volts” or similar 
goes to the positive end of the measurement. 

For some high or low voltage measurements, there may be a separate connection available 
and this should be chosen. 
Once the relevant connections of the multimeter have been chosen Select the “VOLTAGE” 
and the switch can be turned to the correct range and the measurement taken. 

दࠬ࡯మ ۃ࡮లత అనڜ ܘदࡶ࢛ :ࡱలతڜ ܘदࡶ࢛ టࡏऒ  ఉపڵࡆంۯంڕ޶ 

࢛ .లతڜ న࠳లభࣆ ओࡌలత ఏڜ ܘदࡶ  ߵన వలయࣄయవలۯ ܿ  ݡంࡓ ߖࡹంతంࡌ

दࠬ࡯మ ڴరణం߄ࣃ .࡯ంۧߖ߄సంߘఅ ߘడऱࡰ టࡕओ  ߤࣾߜCOM" క" ޳ࡶ "ߤమڒ" 

కएࡅ  ऴపږޒల ࢛ ࠭ ܘदࡶ दझࡽ࢛" ࠾ࡍమ ڕߩంڵ  నݟంచబۨࣇ ߤࣾߜక ޳ࡶ "

కࡅ ߤࣾߜకए  .޴ऱంࢀࢗ ړߩంڵ࠭ లږߘࣃ 

ऒߖڜ  అ߅క ޳ࡶ తڕए వ ࢛ࡶदڜ ܘలతڝ ࡱసం, ऴపޙङ క కߤࣾߜ అంࡹܿࠈ޶ 

ఉండవ ऐ۪  మ࠾ࡍ ఇ޴ ఎߘऒ  .࡯࢐ڝ

మ࡯दࠬ ట࡛ ࡅకए  సంబం߅త కߘࣾߜऱ ఎߘऒ छࡌన తݟబڝ త "VOLTAGE" ߖ 

ఎం۪ڝంݟ మࣄ ࠾ࡍछ ۶ సࡕన పړࡹ߅ࡍ ࠪరऐ బޔݡం޴ మڜ ࠾ࡍలత 

 .ࡏంܼڕࣆޓ



 

 

 * 
• Current measurements: When using a multimeter to 

make a current measurement, the meter is placed in 
series with the circuit where the current 
measurement is to be made. The 

Current” mode is selected and the switch is 
selected to the desired range. 

• ऴపࣆफత ڜలతࡱ: ऴపࣆफత ڜలత ۯయړߖݞ ఒక 

మ࡯दࠬ టࡏऒ  ఉపڵࡆంۨనߩओ ऒࡍటࠬ ,ݡ  

ऴపࣆफత ߖށࡔࢰ త࣋ۯࡏ࠻ సࡐए ङ फ݇ ࡎࣄ  ऱ࣎ ఉం۪޴ .ࡏޑ 

ऴపࣆफత "ݭ࠵ ఎం۪ڝబݟం޴ మࣄ ࠾ࡍछ  కߧఎం ړށࡔࢰ నࣄవలڒ ۶

 .޴ంޔݡయబۯ

 
• Resistance measurements: For any resistance measurement, the component to be measured 

should be removed from the circuit as other 
paths will be present that will distort the reading. Also any 
power remaining with in the circuit will add to the 
inaccuracies. Never measure resistance when the circuit is 
powered, as power from the circuit will not only distort the 
reading, but could damage the meter. 
Using analogue test meters can be every bit as easy as 
using digital multimeters. Their accuracy is normally 
more than adequate and with a little care and 
understanding in their use they provide an excellent 
multimeter. 

• ऴపޒఘటన ڜలతࡱ: ఏࡗߖ ߕ޼ధకత ڜలత ڝసం, ڜలవవలࣄన ࠙ ऒߖڴ  ఇతర 

సࡐए ङ  ࡯ంۧڵలޛ ݟంߘ ݋

పఠࡱߕ వࡎڡకࡍంࡌࠪ ۯठ ऒߕఉ ࡱ एࡐస .࠼ ङ ऱ݇ ఉనऒ ࡯ڵࠫ   ఏ శړ फ ݞږ 

एࡐస .޴फంࣆݟܔ ߘలࢲ޾ ङ ړశ ݋ फޜ ఉనऒ ओߩ  ,ం޳ంڕలవڜ ߘధకతࡗߖ ݡ

సࡐए ङ ऒࡏటࠬ ,ݞంڕڒ ࠲ऴతࠪ ߘ࢘޴రం చڒ߅అ ݟంߘ ݋  శనంߕ 

 .޶యగలۯ

అనۃ࡮ పࣾࡎ ࠬటరऱ ఉపڵࡆంۨ ܊ݟటࡽ మࡰदࠬ టࡏऱ ఉపڵࡆంۨ ऴప݋ࠉ ޒ 

ఖ ࡍ࢐ .޴ఉంܿం ڴలభంࣆ ऐۨ తతछ ం ߄ࣃరణంڴ సޔ߱ࡍం޴ మࡍ࢐ ࠾ࡍ 
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ఉపࡆగంڜ ࡹంۮం సంరࣾణ మ࠾ࡍ అవڴహనࡏ࢐ ޜ అ޶ग త࠳న 

మ࡯दࠬ టࡏऒ  అంࣃ޴फ  .ࡏ

 

PRECAUTIONS IN USING THE ANALOG MULTIMETERS 

ANALOG MULTIMETERS ఉపڵࡆంచడం܉ ࡹऴగతफࡱ 
 

Parallax errors 
One cause of errors on an analogue multimeter, or any analog meter for that mallei is parallax 
errors. This is an important concept when using an analogue multimeter. 

When viewing the meter, the eye should be at right angles to the plane of the meld back 
markings. In this way there is no error from viewing the needle al an angle. 

Some high end professional meters such as the AVO have a mirror in the scale. In this way 
it is possible to assess whether the eye is directly in front of the scale - when the eye is viewing 
correctly, it will not be possible to see the reflection as it is masked out by the needle itself. 
The offset view below indicates this. 

झڡ࡮రߦ  ࡱߦࡹ 

ఒక అనۃ࡮ మ࡯दࠬ టࡗऱ ߦࡹల ࡅకए  ఒక ڒరణం, ޳ࡶ ఆ ࠪ  ۃ࡮సం ఏ అనڝ ऱࡰ

ࠬట࡛ ߦరڡ࡮झ दࠬࡰమ ۃ࡮ఒక అన .ࡱߦࡹ  టࡍऒ  ఉపࣆڵࡆफనऒ ओߩ  ఒక ޴ఇ ݡ

࠭ఖङ  .న ࠙వన࠳

ࠬటࡏऒ  ۫ ࣋టߩओ కएࡅ फలࡏڷ కߘࢗ meld ,ݡ  తల࢙ߩ కߘऒ  లంబ ހڝలࡹ 

ఉం࡯ݞ. ఈ ࢑ధం޴ࣇ ڴ అڝ ࡽణం ۫డڕంݞ ఎܿవంܽ ࡹపం ޶ࡶ. 

AVO వంܽ ߖڜऒ  అ߅క ࠭ڵం߾ࡖߵ ߩషనࡽ ࠬటࡏऱ  ࣃब  .޴అదभం ఉంܿం ࡹ࠼

కంܽ సڴࡍठ ۫ ࣋టߩओ కంܽ ऴపతङ ݡ ࣾంڴ ఉం޾ࡶ ޾ ఈ ࢑ధంڴ అంచߕ ࢘ యడం 

ధङࣃ పޔݡం޴, అ޳ ޴ࣇ ޴छ ఉనऒ ޜڷࣆ࠭ ࡌ ܿऱ ऴపࠉޒంబం ۫డటం 

ధङࣃ ం ࡍڡ .޶ڒంద ఆ߾झ  .޴फంࣆۨࣇ ణ ఈࣾ࢒ ݋

 

 



 

 

 
In addition to the mirror, often the needle is made thin in the place of the scale, bill much 

larger in the plane at right angles to the scale. In this way it has sufficient strength and it is 
also does not take much meter scale area. 

అదभంܿߦ ޜ, తర۫ ޴ࣇ ऴప޻శంࡹ సనऒ  లంబ ࡹफޔఎ ,޴ంޔݡయబۯ ڴ

߭ ࢑ࠪనం ࡹణంڝ దभڴ޴ ఉంܿం޴. ఈ ࢑ధంڴ అ޴ తڵనంత బలం కڵ࡯ ఉం޴ 

మ࠾ࡍ ఇ࡮ۧ ޴ ࠬట࡛ ए࣋  .޶ڝࣆޓ ࠻ࡍఏ ࡽ

 

Using the correct range 
Another concept in knowing how to use an analogue multimeter is that of knowing which 
range to use. 

In terms of the view of the meter, the best accuracy is gained when the meter is towards the 
full scale deflection, FSD. In this way a given percentage change in the I fading gives the 
maximum and hence most visible change in meter deflection, and accordingly  the most 
accurate reading. 

However care has to be taken not to overload the meter by placing it on a range much too 
low for the reading to be taken. If this occurs the meter can swiftly move to I hr end-stop, and 
damage may occur if it is overloaded too much. It is always best to start well below the range 
expected to give full scale deflection and switch the range when everything has settled. 

సࡕన పߖ߅ࡍ ఉపڵࡆంచడం 

అనۃ࡮ మ࡯दࠬ ట࡛ ఎ࡮ ఉపڵࡆంۧڝࣆࡱޘ ࡹవడంࡹ ఇంڜక ࠙ వన ఏ పߖ߅ࡍ 

ఉపڵࡆంۧڝࣆࡱޘ ࡹవడం. 

ࠬట࡛ ࡅకए  దృڝए ణంࡹ, ࠬట࡛ ࡍߪफ  ࣃब ఉనऒ ڴߩ࢙ ࢑इపం ࠼ ओߩ  FSD ,ݡ

ఉతफమ࠳న ఖ ऐۨ తతछ ం ߰ ం޴ం޴. ఈ ࢑ధంߘߝ ڴ ँ ओߩంۨనށ ఇ ݡ ऐۨ న ࢡతం 

ओࡏࠪ  గࡍషधం మ࠾ࡍ అంۯ޶ ࠬట࡛ ࢑इపణࡹ ఎڕए వڴ కߧߖంࡏࠪ ۯओ  ߘ

ఇࣆफం޴ మ࠾ࡍ అڷߘణంڴ అతङ ంత ఖ ऐۨ త࠳న పఠనం. 

అ࠼నపओ ۧ సంڝ ࢑న పఠనం޴చ ,ڔܽ एڕత ࡮ వ పࡹ߅ࡍ ఉంచడం ޳छ ࠬ ࡌ టࡍऒ  

అ߅కం ۯయڕం܉ ݞऴగతफ ࡯࢐ڝࣆޓ. ఇ޴ సంభ࢑ంۨనటऱޙ࠼ ࠬట࡛ ࢘గంڴ 

కదలగల޶, అ࡮ۧ ޴ ఎڕए వ ఓవࡗऱݭ అ࠼నటऱޙ࠼ సంభ࢑ంచవ ऐ۪  फࡍߪ .

बࣃ  ࢑इపం ఇవछ ࠼ డం మ࠾ࡍ ऴపࣄ  ޵ޒबరపݟనߩओ రऐࠪ ߖށࡔࢰ ݡ డం వంܽ 

అంచߕ పࡍߪ ߖ߅ࡍफڷ޴ ڴవࡌߵ ڕరంࠚంచړߖݞ ఇ޴ ఉతफమంڴ ఉంܿం޴. 

 
Practical Exercise: How to make Analogue 
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meter zero position adjustment 
Analogue multimeters, and in fact any analogue moving coil meter will have a zero adjuster 

This zero adjustment should not normally need to be touched, but it may vary slightly with 
time and temperature. 

Adjustment should be made with the meter not in use and it should be gently |ul|iiMed with 
a screwdriver to ensure the meter is properly zeroed. Care should be lain n lo ensure that the 
eye is directly above the meter, and any mirror in the meter till mid be used to ensure that 
accuracy is maintained. 

I lie adjustment should be undertaken with the meter level as if the meter is placed 
horizontally, for example, the zero position will change. 

అనۃ࡮ మࡰदࠬ టࡏऱ, మ࢐ ࠾ࡍసफړߖ࢐ ఏ అనۃ࡮ కࡽ࠼ڒ ࡶ޴ ࠬ టࡏए ऒߕࣆ   

సࡏभܿࠈ ఉంܿం޴ 

ఈ ߕࣆऒ  సࡏभ߄ࣃ ܿࠈరణంړޑ ڴన అవసరం ߗڒ ,޶ࡶ అ޴ సమయం మ࠾ࡍ 

ఉࢽपऴగత ޴ڜ ޜभڴ ࠪరవ ऐ۪ . 

ࠬటࡏ ఉపࡆగంࡶ ࡹనߩओ  ట࡛ࠬ ࠾ࡍమ ޴ఉంܿం ࣄయవలۯ ܿࠈभࡏస ݡ

ఖ ऐۨ తంڴ సۯ ࡗ܋ ڴࡍయబݟందࡌߖ ߖम एࣇఒక ऴ ړߖݞంచࡍ  ڴంత࠭ࢡ फࡗవࡕݭ

ऒߘక .࡯ݞం࢓ ట࡛ ߯న ఉనऒࠬ ڴࡏߝ  ܿद ࡌߖम మధङ ࠾ࡍమ ޴फంࣆࡍ సब వరڕ 

ఏߕ޼ అదभం ఖ ऐۨ తޑछ ऒߖ రछߖ  मࡌߖ ߖफందࣆࣕ  ړߖݞంచࡍ

ఉపڵࡆంచబޔݡం޴. 

ࠬట࡛  ࣃब बࣃ  ట࡛ࠬ ߖ࠼ ऒߕࣆ ,ޙ࠼ఉంۨనటऱ ڴసࠪంతరం ߖ࠼ बࣃ   నం 

 .࡯࠻ۯ ܿࠈभࡏస ڴࡍస ߘߝ కߘక ޴ంޔࡏࠪ

 
0£l Adjustment 
When using a multimeter for resistance measurements it is necessary to adjust the zero ohm 
position. This is required to compensate for a number of variations from small tolerances in the 
components in the meter to the state of the battery within the meter that is used to supply the 
current needed for the measurement. 
ऴపޒఘటన ڜలతలڕ ఒక మ࡯दࠬ ట࡛ ఉపࣆڵࡆफనऒ ओߩ ऒߕࣆ ,ݡ  ఓం  ࣃब నం 

సࡏभۯ ܿࠈయړߖݞ అవసరం. ڜలతڕ అవసర࠳న ऴపࣆफߖޑऒ  సరఫࡌ 

ङࠈ ߖऱࡗటࠬ ۯంڵࡆఉప ړߖݞయۯ టࡅ ࡎకए ࠬ ࡹޒबࣄ   టࡗऱڴ࠙ ߖలࡹ ۨ నऒ  

పޔࠫࡍల ߘంݟ అߝక ࢙߄࢑ङ లߘ భࡎ फ ࡯࠻ۯझ న అవసరం ఉం޴. 

 

 
1 Figure 2.1: Operational controls on a digital multimeter 

voltage it current 
scale 



 

 

 
 
 
 
 

To undertake the ohm-meter zeroing, the 
test probes for the meter should be shorted 
together to give a zero ohm resistance between the terminals of the meter, and the 
small “Ohms Adjustment” control should be used to give full scale deflection on the 
meter that corresponds to the zero ohms position. 

Note that on an analogue meter zero ohms corresponds to full scale deflection, and 
increasing resistance gives a lower level of deflection. In this way the meter scale is 
reversed - higher values of resistance are to the left of the scale and lower ones to the 
right. 

 

Ohm-meter zeroing ۯప݄दంڕ޶, ఆ 
ࠬట࡛ ڝసం పࡗߵ ࣾࡎ झࠗ  ࡯࠻ۯ ޴फంࣆڷ࠭ 

కࣄ࡯ ࠬట࡛ ࡅకए घࡍ݃  నࡽझ  మధङ  ఒక ߕࣆऒ  ఓంࡗߖ ࠹ధకతߘ ఇవछ  ,ړߖݞ

మ࠾ࡍ ۨనऒ  "ఓం࠹झ  అడण࣊ दघ ంߖ "݋యంऴతణ ࡍߪफ  ࣃब ࢑इపం ఇవछ ࡹ࠼  ړߖݞ

ऒߕࣆ ࡯ݞ࢐  ఓ࠹झ बࣃ    .ట࡛ࠬ ݦఉం ڴణంڷߘఅ ړߖߕ

ఒక అనۃ࡮ ࠬటࡗऱ ߕࣆऒ  ఓంࡍߪ ࡱफ  ࣃब  ,࠼ఉంܼ ڴణంڷߘఅ ړ࢑इపం ࠼

మޔڷࡏ߭ ࠾ࡍనऒ  ऴపޒఘటన తڕए వ  ࣃब ࠬ ڴ࢑ధం ఈ .޴फంࣆ࢑इపం ఇ ࠼ ట࡛ 

ए࣋ కएࡅ ఘటనޒऴప - ࡏࠪࡏޑ ࡽ  అ߅క ࡱ࢑వࣃ  ࡱब एڕత ࠾ࡍఎడమ మ ࠼ వ 

ऒߕఉ ߖ࢐ܽ  .ݟڕ ࠼

Finishing using multimeter 
When the measurements using the analogue multimeter have been completed, it is 
always wise to return he meter to its off position. This prevents the meter being picked 
up and connected for a voltage measurement, when, for example it has been left set 
for a current measurement. In this case excess current could flow through the meter 
causing damage to the meter and also with the possibility of damage to the circuit 
under test. 

If no specific “Off’ position is available, after use the multimeter should be switched 
to the highest voltage range. 

.ohms range 
scale 

Scale on a typical analogue 
multimeter 
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అనۃ࡮ మࡰदࠬ టࡏऒ  ఉపڵࡆంڜ ۯలతߪ ࡱరफ࠼నߩओ  ࠆఆ ߖ޳ ߘఅత ޴అ ,ݡ

बࣃ  నం ڕ ࠬట࡛ ڵࡍޒ ఎలऱߩओ ऒࡏటࠬ ޴న. ఇ࢙࡯ޘ ݢ  ఎߘऒ  ޴ంܿంڕ

అߵ మ࠾ࡍ ఒక ࢛ࡶदڜ ܘలత ڝసం కڡߜ द, ఉ޳హరణڕ, ఇ݋࣊ ޴ వ࡯޴ 

ऴపࣆफత ڜలత ڝసం. ఈ సందరग ంࡹ ࠫ ङ޶࢑ నࡍࠬޒ ࠬ फޔ ట࡛ ޳छ  ޴फంࣆऴపవࣕ ࡌ

ࠬటࡏए  నࢲदߖऒ  కڵ࡯ంۨ, సࡐए ङ एܿ  నషदం కڵ࡯ంచగల޶ 

పࡹࣾࡎ ఉం޴. ऴపޙङ క࠳న "ఆࣃ  "ࠆब నం అంࡶ ࡹܿࠈ޶నటऱޙ࠼, మ࡯दࠬ ట࡛ 

ఉపڵࡆంۨన తࡌछ త ࣄछ  ࡯࠻ۯ ۶

అతङ  .ړށࡔࢰ ܘदࡶ࢛ క߅
The digital multimeter, DMM, is one of the most common items of test equipment used in the 

electronics industry today. 
While there are many other items of test equipment that are available, the multimeter is able to 

provide excellent readings of the basic measurements of amps, volts and ohms. 
In addition to this the fact that these digital multimeters use digital and logic technology, 

means that the use of integrated circuits rather than analogue techniques, enables many new test 
features to be embedded in the design. 

As a result, most of today’s digital multimeters incorporate many additional measurements 
that can be made. 

ఎలवڒदڡߖ మ࡯दࠬ ట࡛, ݟఎ࠹ఎం, ݡߝ ఎలवڒदڡߖझ  పࡍऴశమࡹ ఉపڵࡆంۯ ࣒݃द 

కएࡅ ࡍۃమࣃ  అతङ ంత ߄ࣃరణ వࣆफ࢓లࡹ ఒకܽ. 

అంࡹܿࠈ޶ ఉనऒ  పࡱ పࡍకࡌల పࣾࡎ పࡍకࡱࡌ అంࡹܿࠈ޶ ఉనऒ పओ  ,ڔܽ

మ࡯दࠬ ట࡛ ఆంߵझ झ࠹ఓ ࠾ࡍदଊ మࡱ࢛ , కएࡅ  కएࡅ ࡱలతڜ ధࠫకࡌߵ   

అ޶ग త࠳న ݟࡎంڷలߘ అంࣆ޴फం޴. 

दࠬࡰమ ࡽట܊ݟ ఈ ڴఅదనం ړߖ޵ టࡏऱ ܊ݟటࡽ మڒ݃ ڡ܊࡮ ࠾ࡍऒ లߖ܋ 

ఉపࣃڵࡆफ ऒړ݃ ۃ࡮అన ڴఅన ,࠼ झڡ एࡐస ݭ݃ࡔۃఇంܽ ݞంڕڒ  ङ టऱ 

ఉపࡆగం, ࡐపకలओ నࡹ ఎߠऒ  .޴फంࣆࠚరంࡌߵ ߘలހలࣾ ࣿࡎతफ పڜ 

ఫ࡯తం܊ݟ ܽߝ ,ڴటࡽ మࡰदࠬ టర ऱࡹ అ߅క࠙గం అߝక అదనڜ ߩలతࡱ కڵ࡯ 

ఉంܼ࠼. 

DMM facilities 
While the facilities that a digital multimeter can offer are much greater than their analogue 
predecessors, the cost of DMMs is relatively low. DMMs are able to offer as standard the basic 
measurements that would typically include: 



 

 

ఒక ܊ݟటࡽ మ࡯दࠬ ట࡛ అం޴ంۯ ࣏ కࡌङ నऒ޶కం݄ ࠭ం ۃ࡮అన ࡍ࢐ ࡱ  ࢐ܽ 

కం݄ ఎڕए వڴ ఉంܼ࠼, DMM ల ఖࡏऐ  తڕए వڴ ఉంܿం޴. DMM ࡱ ऴపࠪణంڴ 

 :࠼ఉంܼ ڴ࢑ధం ۯం޴అం ߘలހథࠫక ऴపࠪࡌߵ

• Current (DC) 
• Current (AC) 
• Voltage (DC) 
• Voltage (AC) 
• Resistance 

However, using integrated circuit technology, most DMMs are able to offer additional test 
capabilities. These may include some of the following: 

ఏ࠳నపओ एࡐస ݭ݃ࡔۃఇంܽ ,ڔܽ ङ थ܉ࡍక పޒښంࣃ ݋ ऒߖߕ  ఉపڵࡆంۨ, ۧ  DMM ࡮

बࡌమࣃ ࣿࡎప ߩఅదన ࡱ ङ లߘ అం޴ంచగల࢓. ఇࡍڡ ࢑ంߖڜ ࡹ࢐ܽ ޴ऒ  

ఉండవ ऐ۪ : 

• Capacitance 
• Temperature 
• frequency 
• Transistor test - hfe, etc 
• Continuity (buzzer) 

While some of these additional test features may not be as accurate as tliose supplied by 
dedicated test instruments, they are nevertheless very useful, especiatfy Where approximate 
readings only are needed. 

In addition to an increase in the number of basic measurements that can be made, refinements 
of some of the basic measurements are also available on some models, hue RMS multimeters are 
available. In many instances, AC waveforms use forms use forms of average measurements that 
are then converted to RMS measurements using a form factor. This method of measurement is 
very dependent upon the shape of the  waveform and as a result a true RMS digital multimeter 
may be required. In addition to the availability of a true RMS meters, similar refinements of the 
other basic measurements are also available in some instances. 

ఈ అదనߩ పࣿࡎ లࣾހలߖڜ ࡹऒ  అంړత࠳న పࣃ ࣾࡎధనల ޳छ  ࡌసరఫ ࡌ

ఖ ڴన࢑ݟయబۯ ऐۨ త࠳నڒ ࢑క߱࡮ۧ ࡏ࢐ ,ߕ࠼ ఉపࡆగకరంڴ ఉంܼࡏ, 

ఎ ओ࣊ యܽऔࡍ  .޴ంޔ࠶అవసర ࠲ऴతࠪ ߘలڷంݟࡎ ڴࡏࠪࣆ ࡊ

లతల సంఖङڜ థࠫకࡌߵ ऒߖڜ ,ܿߦޜంచడం߭ ߘ  నࡹߕ࠮ऱ ऒߖڜ   థࠫకࡌߵ 

కएࡅ లతలڜ ऒߕఉ ࡹܿࠈ޶అం ࡱదలڷࡏ࠱  दࠬࡰRMS మ ,࠼ టࡏऱ 

అంࡹܿࠈ޶ ఉంܼ࠼. అߝక సందࡌग ऱࡹ , ఎ࢐࢘ ࣄऔ ర࠹झ  సగܿ ࡱߦࡐ 
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फࣃڵࡆఉప ߘలߦࡐ లతలڜ ओߩఅ ,࠼  ޜరకంڒ పంࡐ ఒక ߖ࢐ܽ ݡ

ఉపڵࡆంۨ RMS ڜలతڴࡱ ࠪ రऐ బడڜ .࠼ޑలత ఈ పదमޒ తరంగ ఆڒరం ࠬ ద 

दࠬ࡯మ ࡽట܊ݟ న RMS࠳జߖ ڴతం࡯ఫ ࠾ࡍమ ޴ఉంܿం ݟరప߄ఆ ࡮ۧ ట࡛ 

అవసరమޔ࢓ంߖ .޴జ࠳న RMS ࠬటరऱ లభङ తڕ అదనంڴ, ఇతర ࡌߵథࠫక 

కएࡅ లతలڜ పङࡐࣃ  ऒߖڜ ࡱదలڷࡏ࠱   సందࡌग ऱࡹ  ࡹܿࠈ޶అం ݞږ 

ఉߕऒ  .࠼

DIGITAL MULTIMETERS 
 
 
 
 
 
 
 
 
 
 
 
In addition to the additional measurement capabilities, DMMs also offer flexibility in the way 

measurements are made. Again this is achieved because of the additional capabilities provided by 
the digital electronics circuitry contained within the digital multimeter. Many instruments will 
offer two additional capabilities: 

అదనڜ ߩలత ࣃమࡌब ङ లڕ అదనంڴ, DMM ڜ ࡎ࢐ ࡱలతలߘ తࣃۯ ࡏ࠻फ  .࠼

दࠬࡰమ ࡽట܊ݟ టࡗऱ܊ݟ ߖటࡽ ఎలवڒदڡߖझ  సࡐए ङ मࡌమࣃ ߩంۨన అదన޴అం ݋ ङ ల 

ంచవ߅ࣃ ߖߖ޵ ڴరణంڒ ऐ۪ . అߝక ࣃధࡓ ࡱߕంݡ అదనࣃ ߩమࡌब ङ లߘ 

అంࣃ޴फ  :࠼

• Auto-range: This facility enables the correct range of the digital multimeter to be 
selected so that the most significant digits are shown, i.e. a four-digit DMM would 
automatically select an appropriate range to display 1.234 mV instead of 0.012 V. 
Additionally it also prevent overloading, by ensuring that a volts range is selected instead of 
a millivolts range. Digital multimeters that incorporate an auto-range facility usually include 
a facility to ‘freeze’ the meter to a particular range. This prevents a measurement that might 
be on the border between two ranges causing the meter to frequently change its range which 
can be very distracting. 

Familiarization with operation controls of digital Multi-meter Principle of operation of 
digital Multi-meter _______________  



 

 

• ఆ݇-ࡔంܘ: ఈ సߦ޶యం ܊ݟటࡽ మࡰदࠬ ట࡛ ࡅకए  సࡕన పߖ߅ࡍ 

అߘమࣆޒफం޴ 

ఖङ࠭ ࡮ۧ  ల DMMڙఅం ڷࡱߕ ڴఅన ,࠼ޑంచబడߧ۫ ࡱڙన అం࠳

సछ యంۧలకం1.22 ڴ mV బ0.012 ڴࡱ޶V ࡅకए  1.234 mV ߘ ऴపదࡍज ంచړߖݞ 

తڵన ߖށࡔࢰ ఎంߧక ࣆۯफం޴. అంڒޙక అదనంڴ ఓవࡗऱ࣋ۯ ݭफ, ఒక ࠫ࡯ऱ࢛ दझࡽ  

࢛ ఒక ڴࡱ޶బ ړށࡔࢰ లदଊ ߖށࡔࢰ ఎం۪ڕంܿం޴. . ఆ݇-ࡔంܘ సߖ࠻ߦ޶ऒ  

కڵ࡯ ఉనऒ दࠬࡰమ ࡽట܊ݟ  టࡏऱ ߄ࣃరణంڴ ఒక ࡍߖ भషद పړ߅ࡍ ࠬటࡍऒ  

' సफంࠚంపܑ࣋' ࣏కరङ ం కڵ࡯ ఉంܼ࠼. ఇࡓ ޴ంڜ ݡలతల మధङ  సࡍహ޶भࡹ 

ఉనऒ ࠬ కం݄޶ఎం ޴फంࣆ߅ࡗߖ ߘలతڜ  ట࡛ తర۪ߖ޳ ڴ పߖ߅ࡍ ࠪ రऐ డం ۧ  ࡮

࢑లࣾణంڴ ఉంܿం޴. 

• Auto-polarity: This is a very convenient facility that comes into action for direct 
current and voltage readings. It shows if the voltage of current being measured is positive 
(i.e. it is in the same sense as the meter connections) or negative (i.e. opposite polarity to 
meter connections). Analogue meters did not have this facility and the meter would deflect 
backwards and the meter leads would have to be reversed to correctly take the reading. 

• ఆ݇-ࡏߓవణత: ऴపతङ ࣾంڴ చరङ కరङ࣏ ࡮ۧ ޴ఇ ړߖݞవڝࣆޓ  వంత࠳న 

࣏కరङ ం ऴపࣆफత మࡶ࢛ ࠾ࡍदݟࡎ ܘంۃझ . ऴపࣆफత ڜలత ࡅకए  ܘदࡶ࢛ 

అర ޻ऱ అߘࣾߜట࡛ కࠬ ڴఉం݄ (అన ڴలంږߘࣃ बంࡹ ఉంܿం޳ࡶ (޴ 

ऴపږޒల (అనڴ ࠬట࡛ కࣾߜనऱڕ వङ  ऱ ఈࡏటࠬ ۃ࡮వణ). అనࡏߓ కࡔޒ

సߦ޶యం క࢓ࡶ ڵ࡯ మ࠾ࡍ ࠬట࡛ ࢗనړए  మࢀच झݭࡰ ట࡛ࠬ ࠾ࡍమ ޴फంࣆ  

సڴࡍठ చదవڝࣆޓ ړߖݞవలࣄ ఉంܿం޴. 

DMM measurements 
Digital multimeters can make a variety of different measurements. Using them is normally very 
easy, but the right techniques must be adopted to make the measurements correctly. 

This DMM tutorial includes pages outlining the techniques required for making various 
measurements. 

दࠬࡰమ ࡽట܊ݟ టࡏऱ ࢘ࡔछ యవۯ ߘలతలڜ ࡏ ऐ۪  ంచడంڵࡆఉప ߖ࢐ܽ .

 ࡱޔన పదमࡕస ړߖݞయۯ ठڴࡍస ࡱలతڜ ߗڒ ,లభంࣆ ࡮ۧ ڴరణం߄ࣃ

ఈ DMM ङܿ.࡯࢐ڝࣆޓ ऱࡹయࡍ݇  ࢑࢑ధ ڜలతలۯ ߘయړߖݞ అవసర࠳న 

ऒߕఉ ࡱ܋߮ ۯంࡍ࢑వ ߘకతలޒښంࣃ  .࠼
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A typlcnl digital 
multimeter voltage 

menemement 

Figure 2.2: A typical digital 
multimeter current measurement 

• How to use a DMM: There are some basic hints and tips on using a DMM that apply across 
most DMM measurements. 

• Voltage measurements: The voltage measurement is one of the most widely used and most 
simple DMM measurements. 

Practical Exercise: How to use a digital multmeter for 
AC and DC voltage measurement 

One of the most widely used measurements for a DMM is that of 
voltage. Knowing how to use a digital multimeter to make the best 
voltage measurements can ensure the most accurate measurements are 
made. 

When making a voltage measurement the probes from the digital 
multimeter are placed across the points where the voltage is to be 
measured. 

ఒక DMM ڝసం ࢑సफృతంڴ ఉపڵࡆంڜ ۯలతࡱ ఒకܽ 

కएࡅ ܘदࡶ࢛  ఉం޴. ఉతफమ࠳న ࢛ࡶदڜ ܘలతۯ ࡱయړߖݞ ఒక ܊ݟటࡽ 

మࡰदࠬ టࡍऒ  ఎ࡮ ఉపڵࡆంۧڝࣆࡱޘ ࡹవడం ۧ࡮ ఖ ऐۨ త࠳న ڜలతࡱ 

मࡌߖ ߖయగలదۯ  .޶ంచగలࡍ

ఒక ࢛ फనऒࣆۯ లతڜ ܘदࡶ ओߩ दࠬࡰమ ࡽట܊ݟ ݡ ట࡛ ߘంݟ వۯऐ  ߵ ࡗ झࠗ  ࢛ ऒ܌दࡶ  

 .ࡏޑఉం۪ ࡹలࢡ޻ऴప ۯ࡯ڜ

 

• Current measurement: Current measurements are a little 
more complicated requiring the digital multimeter to be 
placed within the circuit 

ऴపࣆफత ڜలత܊ݟ ࡱటࡽ మ࡯दࠬ టࡏऒ  సࡐए ङ  ݋

ړ  ంۮంڜ ۯపల ఉంࡹ ऱషदంڴ ఉంܼ࠼ 

• How to use a digital multmeterfor current: 
When making a current measurement, the current 
flowing within the circuit needs to be detected. The 
traditional method of achieving this is to break the 
circuit and place the digital multimeter acting as a 
current meter in circuit. In this way the current flows 
through the meter, the level of current can then be 
detected and displayed. 



 

 

ऴపࣆफత ڜలత ࣆۯफనऒ ओߩ एࡐస ,ݡ ङ ऱ݇  ऴపࣆफత ऴప࢐హం ࡍڷफంచబ࡯ݞ. 

సࡐए ङ ऒܿ  ࢑ ऑۨ నऒ ం ܊ݟ ࣄۯటࡽ మ࡯दࠬ టࡏऒ  సࡐए ङ ऱ݇  ऴపࣆफత ࠬ టࡌठ నܽ࣋फ 

छ޳ ట࡛ࠬ ,ڴ࢑ధం ంచడం. ఈ߅ࣃ ޒయ పదम޳ంऴపࣃ  फతࣆऴప ۯऴపవࣕం ࡌ

ऴప࢐హం ऴపࣆफత  ࣃब जࡍफంۨ ऴపదࡍڷ ߖ࠼ ంచబޔݡం޴. 

• Resistance measurement: It is often necessary to measure the resistance of a component. This 
is easy to accomplish, but certain precautions must be observed. 

• ఇ޴ ఒక ࠙ గం ࡅకए  ऴపޒఘటనۯ࡯ڜ ߘంڕ޶ తర۪ڴ అవసరం. ఇ޴ 

ऒߖڜ ߗڒ ,లభంࣆ ړߖݞంచ߅ࣃ  .࡯ంۧߖగమ ࡱऴగతफ܉ 

•  
• How to use a digital multmeter for resistance: When making a resistance measurement with a 

digital multimeter, it is necessary to place the item under test across the probes of the 
multimeter. It must be removed from the circuit, otherwise stray conduction paths will be 
present. Even if measuring continuity the unit must be off and power removed. Should any 
voltages be present, these will at the very least distort the readings, and at worst they could 
damage or even destroy the instrument. Care must be taken. 

• ఒక ܊ݟటࡽ మࡰदࠬ టࡗफ ఒక ࡗߖధక ڜలత ࣆۯफనऒ ओߩ दࠬࡰమ ,ݡ ట࡛ 

కएࡅ  ߵ ࡗ झࠗ  అంతܼ పࡹࣾࡎ ఉనऒ  అంߖࢡऒ  ఉంచడం అవసరం. ఇ޴ సࡐए ङ  ݋

ठࡌࠪ కండర ࡏ޶మࡏ޶ۮ ం݄ڕࡶ ,࡯ݞంచబڵలޛ ݟంߘ  .࢓ఉండ ࡱ

ఉనऒ ۯ࡯ڜ ߩంڵࣃనڜ పओ ړశ ࠾ࡍమ ࡯ݞఉం ࠆఆ ݋ߖ࠿ ڔܽ फ 

࢛ ఏ .޴ంޔݡంచబڵలޛ ఉండవ۲ऐ ࡱ܋दࡶ , ఇ࢑ చ࢑޴ ۧ एڕత ࡮ వڴ చ࢑޴ 

దङ࠼࢐ అ࢑ ڴరంې ࠾ࡍమ ,࠼ంۧߧߖ࢑ ం ߕ ޳ࡶశనం ۯయగల܉ .࢓ऴగతफ 

 .࡯࢐ڝࣆޓ

Using a DMM for other measurements 
In addition to the basic voltage, current and resistance measurements, many digital multimeters 
offer a range of other measurements that they can make. The actual measurements depend upon 
the actual DMM being used. However knowing how to use the digital multimeter to make these 
measurements means that the results can be assessed within the capabilities of the instrument. 

फܔदࡶ࢛ థࠫకࡌߵ  ࡽట܊ݟ కߝఅ ,ࡱలతڜ ధకࡗߖ ࠾ࡍफత మࣆऴప ,ܿߦ

మࡰदࠬ టࡏऱ ఇతర ڜలతల పߖ߅ࡍ అంࣃ޴फ  న DMM࠳࢐సफవ ࡱలతڜ ࡱఅస .࠼

ఉపڵࡆంచబߕޔݡऒ दࠬࡰమ ࡽట܊ݟ ړߖݞయۯ ࡱలతڜ ఈ ޙ࠼అ .࠼ టࡏऒ  

ఎ࡮ ఉపڵࡆంۧڝࣆࡱޘ ࡹవడం ఫ࡯తంڴ పࡍకరం ࡅకए बࡌమࣃ  ङ ऱࡹ  ఫࡱޑ࡯ 

అంచߕ ࢘యవ ऐ۪ . 
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Other measurements that may be incorporated into digital multimeters may include: ' 
Continuity sounder: This is one of the most common additions found in a digital multimeter. 
This capability is sometimes included on a low value Ohms range, or may have its own 
switch position. The idea is that it is possible to test for continuity and listen for a buzz, 
rather than having to continually turn away from looking at the unit under test. When using 
the continuity tester, the same precautions that should be implemented when using the 
ordinary resistance ranges should he observed, especially the unit should not be powered 
up.. 

కంܽߘङ ܾ ࣏ండ࡛: ఇ޴ ఒక ܊ݟటࡽ మࡰदࠬ టࡗऱ కߧߖంۯ అ߄ࣃ ޒరణ 

సంకలࡹߕऱ  ఒకܽ. ఈ ࣃమరमङ ం ߖڜऒ एڕऱ తࡏࣃ వ ࡱ࢑వ ఓ࠹झ  ࡹށࡔࢰ 

రऐۯ బޔݡంߖ޳ ޳ࡶ ,޴ ࣍ ంత ࣄछ बࣃ  ۶ నం ఉండవ ऐ۪ . ఆࡹచన ڜనڵࣃంߩ 

ߖ࠿ ࡹࣾࡎప ࠾ࡍంచడం మऀࡎసం పڝ ऒܿ  ۫డڕంߖ ݞరంతరంڴ మߩࡱ 

ధङࣃ ࢑నడం సంڝ ఒక సంచలనం ,ݞంڕڒ ݞంڕరగޒ మޔ࢓ంڜ .޴నڵࣃంߩ 

݃సदࡏऒ  ఉపڵࡆంۨనߩओ ओߩంۨనڵࡆఉప ߘలރࡔࢰ ధకࡗߖ రణ߄ࣃ ,ݡ  ݡ

అమۯ ࡱయవలࣄన ܉ऴగతफࡱ ࠭ఖङ ంږࡌ ړ߯ ݋ߖ࠿ ڴడ޶. 

Frequency: Some digital multimeters can be used to measure frequency. This is one of the 
less commonly included  ranges, but can he used to give a rough indication of frequency up 
to a few hundred kilohertz. Normally the ranges do not extend very high, and they are not 
normally very accurate. However they are useful for some low frequency measurements, 
where accuracy is not paramount. 

ऒߖڜ दࠬࡰమ ࡽట܊ݟ  టࡏऱ ڙࡎࠆछ झߗ ంచవڵࡆఉప ڕ޶ంۯ࡯ڜ ߖ ऐ۪ . ఇ޴ 

తڕए వۯ ڴరऐ బݟన ప߇ࡍలࡹ ఒకܽ, ߗڒ అతߖڜ ߘऒ  వందల ࡛ࣛࡹړण వరڕ 

߲నఃߩనङ ం ࡅకए  కݎన࠳న ࣇచనߘ అం޴ంచړߖݞ ఉపࣃڵࡆफ  ڴరణం߄ࣃ .ࡏ

ۧ ࡱރࡔࢰ एڕఎ ࡮ వ࢑ ڴసफࡍంచ࢓ మ࠾ࡍ అ߄ࣃ ࢑రణంڴ ۧ ఖۨऐ ࡮ త࠳న࢑ 

ऒߖڜ ޙ࠼అ .࢓ڒ  తڕए వ ߲ నఃߩనङ ం ڜలతలڕ అ࢑ ఉపࡆగకరంڴ ఉంܼ࠼, 

ఇకए డ ఖ ऐۨ తతछ ం ࠶ࡌߦం޶ڒ ݋. 

• Capacitance: With some digital multimeters, it is possible to use them to measure 
capacitance. Again this facility is not available on all meters, but some have the ability 
to measure it. Like resistance measurements, capacitance measurements should ideally 
be undertaken on the component when it is not in circuit. Normally the capacitance 
ranges are limited, and they are not able to measure small levels of capacitance. 

ऒߖڜ • दࠬࡰమ ࡽట܊ݟ  టర ऱߤ݃ࣄߦڙ ,ޜझ ࢐డవ ߖ࢐ܽ ڕ޶ంۯ࡯ڜ  ऐ۪ . 

మࢁच  ఈ ࣏ కరङ ం అߖऒ  ࠬ టర ऱࡹ అంڜ ߗڒ ,޶ࡶ ࡹܿࠈ޶ందۯ࡯ڜ ߖߖ޵ ࡏ 

बࡌమࣃ ङ ऒߖ  కڵ࡯ ఉߕऒ एࡐస ,ࡵవ ࡱలతڜ ఘటనޒऴప .ࡏ ङ ऱ݇ ओߩనࡶ   ݡ



 

 

झߤటࣄߦڙ ఆదరज ࡹఆ ࠙గం ࡱలతڜ  ం߄ࣃ .࡯࢐ڝࣆޓ ڴరణంߤ݃ࣄߦڙ ڴझ  

పࡱ߇ࡍ పࠫࡍతం ࢓ڒ, మ࠾ࡍ ۨనऒ  పࠪࡍణంߤ݃ࣄߦڙ ࡹझ  .࢓ࡶచ࡯ڜ 

• Transistor tester: Occasionally multimeters have the facility to measure transistor 
parameters. In particular they measure the He or B of the transistor. Typically there are 
three connections for each of the PNP and NPN varieties, so you need to know what 
sort it is before testing. 

झߖࡌ݋ • సद࡛  ݃ సद࡛ : అߩओ డߩओ दࠬ࡯మ ݡ టࡏऱ ߖࡌ݋झ సद࡛ ࣏ ڕ޶ంۯ࡯ڜ  కరङ ం 

కڵ࡯ ఉంܼࡱޔࠫࡌߦ ࠼. ࠭ఖङ ంࡏ࢐ ڴ అతߖࡌ݋ ޳ࡶ ߘझ సद࡛ కएࡅ   ࠉ 

కएࡅ ࡱڒNPN ర ࠾ࡍPNP మ ڴరణం߄ࣃ .ڕ޶ంۯ࡯ڜ  ऱߘࣾߜక ݡ࠮ 

ఉߕऒ  ڴࡱ߄࢑ న࠳࢑ధ ఏ ޴ఇ ޶ం࠭ ړߖݞంచऀࡎప ࡏࠬ బܽदڒ ,࠼

 .࡯࢐ڝࣆࡱޘ

Digital multimeters are widely used and very useful items of test equipment. They enable 
measurements of quantities such as current, voltage and resistance to be made very quickly 
and easily. In addition to this, many DMMs are able to measure other useful parameters, 
making these items even more useful. While they do not allow more complicated 
measurements to be made, if many engineers were allowed only one item of test equipment, 
it would probably be the digital multimeter. 

दࠬࡰమ ࡽట܊ݟ టࡏऱ ࢑సफృతంڴ ఉపڵࡆంచబడ࠼ޑ మ࠾ࡍ పࣃ ࣾࡎమړࡍۃ 

࢛ ,फతࣆऴప ࡏ࢐ .ࡱࢡన అం࠳గకరࡆఉప ࡮ۧ  ఘటన వంܽޒऴప ࠾ࡍమ ܘदࡶ

పހࠪࡍల ڜలత࡮ۧ ࡱ తछ రڴ మࣆ ࠾ࡍలభంڴ తۯ ࡏ࠻యࡱ࢒ ړߖݞ 

క࡯ओ फࣃ   ߘలޔࠫࡌߦ గకరࡆఇతర ఉప ࡱ క DMMߝఅ ,ڴఅదనం ړߖ޵ .࠼

फࣃࡱڜ ۧ .޴फంࣆۯ ڴగకరంࡆంత ఉపࡍమ ߘలࢡఈ అం ,࠼ ړసం ࡮ ऱషद ڜలతࡱ 

తۯ ࡏ࠻యڕంࡏ࢐ ݞ అߘమޒంచక߱ߕ࠼, అߝక ఇంజࡏߗऱ పࣃ ࣾࡎమࡍۃ 

కएࡅ  ఒక అంశం ࠪ ऴత࠲ అߘమޒంచబޙݟ, అ޴ బࣗ܊ݟ ࢡటࡽ మࡰदࠬ టࡌठ 

ఉంܿం޴. 

Basics of how a DMM works 
The key process that occurs within a digital multimeter for any measurement that takes 
place is that of voltage measurement. All other measurements are derived from this basic 
measurement. 

జޔڷࡏం޴ ఏ ڜలత ڝసం ఒక ܊ݟటࡽ మࡰदࠬ ట࡛ ࡹపల సంభ࢑ంڔ ۯ ऴపࡍڡయ 

కएࡅ లతڜ ܘदࡶ࢛ . అߖऒ  ఇతర ڜలతࡱ ఈ ࡌߵథࠫక ڜలత ߘంݟ 

ఉదग ࢑ంۧ࠼. 
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Accordingly the key to understanding how a digital multimeter works is in understanding 
this process. 

There are many forms of analogue to digital converter, ADC. However the one that is 
most widely used in digital multimeters, DMMs is known as the successive approxijnation 
register or SAR. Some SAR ADCs may only have resolution levels of 12 bits, but those 
used in test equipment including DMMs generally have 16 bits or possibly more dependent 
upon the application. Typically for DMMs resolution levels of 16 bits are generally used, 
with speeds of 100k samples per second. These levels of speed are more than adequate for 
most DMM applications, where high levels of speed are not normally required. 

दࠬ࡯మ ࡽట܊ݟ రం, ఒకڒऴప ߖ޵ ట࡛ ఎ࡮ పࣆۯߖफం޾ అర बం ڝࣆۯవܼڔ ړߖ ఈ 

ऴపࡍڡయߘ అర बం ڕࣆۯంܿం޴. 

కనछ ࡽట܊ݟ ర द࡛ , ADC ڕ అనࡅ ۃ࡮కए  అߝక ࡱߦࡐ ఉߕऒ నపओ࠼అ .࠼  ڔܽ

दࠬࡰమ ࡽట܊ݟ టర ऱ࢑ ࡹసफృతంڴ ఉపڵࡆంచబ޴ݦ, DMM ࡱ వࡏస ఉ܉ण  ߩం࠼

న޳ࡶ ޶࠵ SAR ࡱߧ ڴవబడߖڜ .࠼ޑऒ  SAR ADC ࡱ సओ షदత  ࣃब  ߘటऱࠉ 12 ࠼

కڵ࡯ ఉండవ ऐ۪ ऱࡹࡌకࡍప ࣿࡎసࣔ ప ޜDMM ల ߗڒ ,  ఉపڵࡆంۨన߄ࣃ ࢑రణంڴ 

एڕంత ఎࡍవరफనం߯ మߘఅ ޳ࡶ ऱܿࠉ 16 వڴ ఆ߄రపݟ ఉంܼ߄ࣃ .࠼రణంڴ 

DMM ࡱ సओ షदత  ࣃब झ݋ࠉ 16 ڕల࠼ ࣊ ,࠼ޑంచబడڵࡆఉప ڴరణం߄ࣃ  కڕߘ 

100k నߕ࠮ల ࢘గంޜ. అ߅క  ࣃब  DMM ࡮ۧ న޶నంڒ గం అవసరం࢘ ࠼

అߘవరफߕలڕ ఈ  ࣃब  .޴ంޔ߱ࡍగం స࢘ ࠼

 

 

cinura 2.3: 8ucc«a*lv» approximation raglatar ADC uxoil In mint DMMa 
As the name implies, the successive approximation register ADC operates by 

successively homing in on the value of the incoming voltage. 
The first stage of the process is for the sample and hold circuit to sample the voltage at 

the input of the DMM and then to hold it steady. 
With a steady input voltage the register starts at half its full scale value. This would 

typically require the most significant bit, MSB set to “ 1 ” and all the remaining ones set to 
“0”. Assuming that the input voltage could be anywhere in the range, the midrange means 
that the ADC is set in the middle of the range and this provides a faster settling time. As it 
only has to move a maximum of the full scale rather than possibly 100%. 

t 



 

 

To see how it works take the simple example of an 4-bit SAR. Its output will start at 
1000. If the voltage is less than half the maximum capability the comparator output will be 
low and that will force the register to a level of 0100. If the voltage is above this, the 
register will move to 0110, and so forth until it homes in on the nearest value. 

It can be seen that SAR converters, need one approximating cycle for each output bit, 
i.e. an n-bit ADC will require n cycles. 

फనऒࣆۨࣇ ࡏ߮ ܿऱڴ, వۯऐ  ఉ܉ण కएࡅ ܘदࡶ ࢛ ࡃࠓࡌ ,ADC ߩం࠼  వ߯ࡱ࢑ 

࢑జయవంతంڴ తङ छ޳ ంచడం܊  .޴फంࣆۯߖప ࡌ

ऴపࡍڡయ ࡅకए కएࡅ DMM ࠾ࡍసం మڝ ߕ࠮దܽ దశ న࠴   ఇߘओ  వదभ ݋

ऒ܌दࡶ࢛  నڴߕ࠮ ఉంచړߖݞ సࡐए ङ ऒܿ  ఉంచంݟ మ࠾ࡍ ఆ߯  ࣄबరంڴ 

ఉంచړߖݞ. 

ओߘన ఇ࠳बరࣄ  फܔदࡶ࢛ ݋ సद࡛܊ࡍ   సగం ࡍߪ ߖ޳फࣃब  ࡹవࡱ࢑ ࠼

ۧ ڴరణం߄ࣃ ޴ఇ .޴ంޔ࢓రంభమࡌߵ ࠭ ࡮ ఖङ  ڕ "MSB "1 ,࡯࢐ڒ ݋ࠉ న࠳

ऒߖన అ࡯ڵࠫ ࠾ࡍమ ޴ంޔݡయబۯ ݋࣊  .޴ంޔݡయబۯ ݋࣊ ڕ "0" 

ఇߘओ ࢛ ݋ ఎకए ࡹށࡔࢰ ܘदࡶ फࣇఊࣕ ߖఉంܿంద ߕݧ , మధङ కం అం݄ ADC ށࡔࢰ 

మధङ ऒߖ࠻बర సమࣄ  న࠳గవంత࢘ ޴ఇ ࠾ࡍమ ߖందݟయబۯ ݋࣊ ࡹ  

అంࣆ޴फం޴. ఇ100 ޴% కం݄ ఎڕए వ గࡍషद  ࣃब  .޴ఉంܿం ڵ࡯క ࠲ऴతࠪ ߖ࠼

t 

ఇ݋ࠉ-4 ޴ SAR ࡅకए  సరళ࠳న ఉ޳హరణߘ ఎ࡮ పࣆۯ ߖफం޾ ۫డړߖݞ. 

࢓అ ߖ޳ ओܿ  ߵవదभ 1000 ݋ ࢛ .޴ంޔ࢓రంభమࡌ మరमङࣃ షदࡍసగం గ ܘदࡶ ం కߕऒ  

తڕए వڴ ఉం݄, కంࡓߦ दघ ం݋ అ࢓ ओܿ एڕత ݋ వڴ ఉంܿం޴ మ࠾ࡍ ఇ޴ 

बࣃ  0100 ߤव࣋दష܊ࡍ సद࡛܊ࡍ ,న ఉం݄߯ ܘदࡶ࢛ .޴फంࣆۯ బలవంతం ړ࠼  0110 

 .ڕవర ࡱగృࣔ ڕఇంత వర ࡹవࡱ࢑ సࠬప ޴అ ࠾ࡍమ ޴ంޔݡంచబ࡯తర ڕ

SAR కనछ ర दర ऱڕ, ऴపޒ అ࢓ ओܿ ࠉ ݋ एܿ  ఒక ఉ܉ण  ,޴ంޔ࢓చऴకం అవసరమ ߩం࠼

అం݄ ఒక n- ݋ࠉ ADC n చࡌڡల అవసరం అޔ࢓ం޴. 

DMM operation 
Although the analogue to digital converter forms the key element within the instrument, in 
order to fully understand how a digital multimeter works, it is necessary to look at some of 
the other functions around the ADC. 

Although the ADC will take very many samples the overall digital multimeter will not 
display or return every sample taken. Instead the samples are buffered and averaged to 
achieve high accuracy and resolution. This will overcome the effects of small variations 
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such as noise, etc., noise created by the analogue first stages of the DMM being an 
important factor that needs to be overcome to achieve the highest accuracy. 

కనछ ࡽట܊ݟ ర दࡏए  అనۃ࡮ పࡍకڔ ړߖࡌలక ࠮లకం ఏరओ నపओݟ  ࡽట܊ݟ ఒక ,ڔܽ

మࡰदࠬ ట࡛ ఎ࡮ పࣆۯߖफంࡍߪ ޾फڴ అర मం ڝࣆۯవܼړߖ, ADC ۪ द݀  ఉనऒ  ఇతర 

ఫంࣾనऱߖڜ ࡹऒ  ۫డంݟ అవసరం. 

ADC ۧ࡮ నߕ࠮లڕࣆޓ ߘంܿం࠴ ,޴తफం ܊ݟటࡽ మࡰदࠬ ట࡛ 

ऴపదࡍज ంచబడ޳ࡶ ޶ ऴపޒ న޶ڝࣆޓ ڵࡍޒ ߘߕ࠮. బڴࡱ޶ నߕ࠮లߘ 

బఫ࡛ ࣃۯफ క ఖ߅అ ࠾ࡍమ ࡏ ऐۨ తతछ ం మ࠾ࡍ సओ షदత ߅ࣃంచړߖݞ సగܿ. 

ఇ޴ శబभం వంܽ ۨ నऒ  ࢙ ङ߄࢑ ల ऴప࠙࢐లߘ అ߅గࠫࣆफం޴, DMM ࡅకए  అనۃ࡮ 

ऱࡹదܽ దశ࠴  సృࢳदంۨన శబभం, అతङ క ఖ߅ ऐۨ తతछ ం ߅ࣃంచړߖݞ 

అ߅గࠫంచړߖݞ అవసర࠳న ࠭ఖङ  .޴ఉంܿం ڴరకంڒ న࠳

 

 

Figure 2.4: Operation flow diagram for operation of a DMM Measurement time 
 

(hie of the key areas of understanding how a digital multimeter works is related to the 
measurement time. Apart from the basic measurement there are a number of other 
functions that are required and these all take time. Accordingly the measurement time of a 
digital multimeter, DMM, may not always appear straightforward. 

The overall measurement time for a DMM is made up from several phases where 
different activities on tin 

दࠬ࡯మ ࡽట܊ݟ) ట࡛ ఎ࡮ పࣆۯߖफం޾ అర बం ڝࣆۯవడంڔ ࡹలక࠳నߵ   ࡱޑంࡌ

 కߝఅ ݞంڕڒ లతڜ థࠫకࡌߵ ,࠼ఉంܼ ڵ࡯సంబంధం క ޜలత సమయంڜ

ఇతర ࡱ߇࢑ అవసరమవ࠼ޑ మ࠾ࡍ ఇ࢑ అߖऒ  సమ࠻లߘ 

दࠬ࡯మ ࡽట܊ݟ కߝఅ.࠼ంܼڕࣆޓ ట࡛ ࡅకए ओߩలత సమయం, DMM, ఎలऱڜ   ݢ

ంచక߱వߧߖక ڴܽࣇ ऐ۪ . 

DMM ڜర࠴ ڕతफం ڜలత సమయం అߝక దశల ߘంݟ తۯ ࡏ࠻యబޔݡం޴, 

ఇకए డ ܽߞओ  ࢑࢑ధ ڒరङ కࡱߦ࡮ ఉంܼ࠼ 

 
• Switch time: The switch time is the time required for the instrument to settle after the 

input has been switched. This includes the time to settle after a measurement type has 



 

 

been changed, e.g. from voltage to resistance, etc. It also includes time to settle after the 
range has been changed. If auto-ranging is included the meter will need to settle if a 
range change is required. 

छࣄ • ۶ ݅ ओߘఇ :࠹ छࣄ ݋ छࡌన తࣄۯ ۶ త  ࣄबరపడܼړߖ పࡍకరం ڝసం సమయం 

అవసరం. ఈ ڜలత రకం ࠪ రऐ బݟన తࡌछ త  ࣄबరపడܼړߖ సమయం ఉంܿం޴, 

ఉ޳. ࢛ ࠪ ߖ߅ࡍప .న࢑ࡷద࠴ ڕఘటన వరޒంۨ ऴపߘ ܘदࡶ ऐࡍ న త࢐ࡏత ఇ޴ 

ऒߖ࠻సమ ړߖबరపడܼࣄ   కڵ࡯ ఉంܿం޴. ఆ݇-ࡔం܊ంۯ ۃరऐ బࡔ ,ޙݟంܘ ࠪ ओࡏ  

అవసరޙ࠳ ࠬట࡛  ࣄबరపడవలࣄ ఉంܿం޴. 

• Settling time: Once the value to be measured has been applied to the input, a certain 
time will be required for it to settle. This will overcome any input capacitance levels 
when high impedance tests are made, or generally for the circuit and instrument to 
settle. 

फࣃࡱڜ :న సమయంݟबరపࣄ  • ओߘఇ ࡍࣃవ ఒకࡱ࢑ ࡏ एܿ  వࡍ फంపܑయబޙݟ, 

షएࡍప ߖߖ޳  ధࡗక అవ߅అ .޴ంޔ࢓ంత సమయం అవసరం అڜ ړߖݞంచࡍ

పࡱࣾࡎ జڼࡍటߩओ एࡐస ڴరణం߄ࣃ ޳ࡶ ,ݡ ङ దङ࠼࢐ ࠾ࡍమ ݋ ం ڝసం 

ओߩనݟबరపࣄ  ओߘఇ ߕ޼ఏ ݡ झߤటࣄߦڙ ݋ बࣃ    .࠼ޑగࠫంచబడ߅అ ࡱ࠼

• Signal measurement time: This is the basic time required to make the measurement 
itself. For AC measurements, the frequency of operation must be taken into account 
because the minimum signal measurement time is based on the minimum frequency 
required of the measurement. For example, for a minimum frequency of 50 Hz, an 
aperture of four time the period is required, 
i. e. 80 ms for a 50Hz signal, or 67ms for a 60Hz signal, etc. 

గऒࣄ లత సछڜ :లత సమయంڜ ࡽ యంۯ ڴయړߖݞ అవసర࠳న ࡌߵథࠫక 

సమయం ఇ޴. AC ڜలతڝ ࡱసం, ఆపࡔషߤ ߲ నఃߩనङ ం పࡍగణన࡯࢐ڝࣆޓ ړࡹ 

ఎం޶కం݄ కߗస ࣄగऒ నङߩస ߲నఃߗక ڕలతڜ లతڜ లతڜ ࡽ ం ఆ߄రంڴ 

ఉంܿం޴. ఉ޳హరణڕ, కߗస ߲నఃߩనङ ం 50 Hz ڝసం, ࡏࣃ ڷࡱߕ ړߖ࡮ڒऱ 

ఎపరऐ  ,ࡏ

• Auto-zero time: When autorange is selected, or range changes are made, it is necessary 
to zero the meter to ensure accuracy. Once the correct range is selected, the auto-zero is 
performance for that range. 

• ఆ݇-ߕࣆऒ  సమయ࠭: ఆ݇ࡓంܘ ఎߘऒ ओߩనݟబڝ  ށࡔࢰ ޳ࡶ ,ݡ

ओࡏࠪ ओߩనݟయబۯ ࡱ ఖۨऐ ,ݡ తޑछ ऒߖ मࡌߖ  ऒࡍటࠬ ړߖݞంచࡍ ऒߕࣆ   ڕ

అవసరం. సࡕన ߖށࡔࢰ ఎం۪ڕనऒ  తࡌछ త, ఆ݇-ߕࣆऒ  ఆ ړށࡔࢰ పࡏޓߖ. 
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• ADC calibration time: In some DMMs a calibration is periodically performed. This 
must be accounted for, especially where measurements are taken under automatic or 
computer control. 

• ADC అమࡍక సమయం: ߖڜऒ  DMM లࡹ ऴకࠪంకనం ऴకࠪߘగతంڴ 

రछߖ फࣃࣕ ङߪకం ޳ࡶ ڡܽ࠲ఆ݇ .ࡏ ట࡛ ߖయంऴతణڜ ࡹలతڕࣆޓ ࡱనऒ  ۲ట, 

ఇ޴ గణన ࡯࠻ۯ. 

It is always useful to know how a digital multimeter works in order to be able to make the 
best use of it and the most accurate measurements. However it should be remembered that 
different multimeters from different manufacturers may work in different ways. It is 
therefore always helpful to consult the manufacturers instructions to understand how a 
particular digital multimeter works. 

ఒక ܊ݟటࡽ మ࡯दࠬ ట࡛ ࡅ ߖ޳కए  ఉతफమ ఉపࡆగం మ࠾ࡍ అతङ ంత 

ఖ ऐۨ త࠳న ڜలతۯ ࡱయړߖݞ ఎ࡮ పࣆۯߖफంڝࣆࡱޘ ޾వడం ఎలऱߩओ  ݢ

ఉపࡆగపޔݡం޴. అࡔ࢘ ޙ࠼छ छࡔ࢘ ݟంߘ లࡏ޳ࡎ࠻త ࡏ दࠬࡰమ ࡏ టࡏऱ 

छࡔ࢘ ठࡌࠪ ࡏ फࣃۯ ߖऱ పࡹ యࡏڷ ߖफం۪ࡍߖ .࡯࢐ڝ भషद ܊ݟటࡽ మ࡯दࠬ ట࡛ ఎ࡮ 

పࣆۯߖफం޾ అర बం ڝࣆۯవړߖݞ తࣇ ࡏ޳ࡎ࠻చనలߘ సంऴప޴ంచړߖݞ ఇ޴ 

ఎలऱߩओ  .޴ంޔݡగపࡆఉప ݢ

Precaution to be taken in handling digital Multi-meter,. Frequently occurring 
problems in Digital multimeters and the remedial measures 
When using a digital multimeter, there are a number of initial steps and precautions that 
should be observed. These guidelines are always best to follow, and if incorporated into a 
workflow they will help to make measurements more accurate and prevent damage to the 
instrument or reduce safety risks for the user. 

ऒࡏद-ࠬటࡰమ ࡽట܊ݟ రछߖ  ࣕంచడం܉ ࡹऴగతफ వࣕంۧ܊ݟ .࡯టࡽ మࡰदࠬ టࡏऱ 

మ࢐ߖ ࠾ࡍరణ చరङ ऱࡹ  తర۪ڴ సంభ࢑ంۯ సమసङ  ࡱ

ఒక ܊ݟటࡽ మ࡯दࠬ ట࡛ ఉపڵࡆంۨనߩओ  రంభࡌߵ కߝన అࣄంచవలߖగమ ,ݡ

దశࡱ మ܉ ࠾ࡍऴగతफࡱ ఉߕऒ ࠪ ఈ .࠼ ర ठదరज ఎలऱ࢘ ࡱڒ ళ࡮ అߘసࡍంచړߖݞ 

ఉతफమ࠳న࢑, మ࠾ࡍ ఒక వࡗए औ ଊ ࡰ࢑నం ࣋ۯफ అڜ ࢑లతలߘ మࡍంత 

ఖ ऐۨ త࠳నۯ ڴ࢑యܼړߖ మ࠾ࡍ పࡍకړߖࡌ నషदం జరప޳ࡶ ړߖݞ 

ڵత ߘల޳భऴదత ऴపࠪ ړߖࡏ޳గࡆߖ࢑ ठంచܼړߖ సࣔయపޔݡం޴. 

• Check battery regularly: DMMs require a power for their operation. For portable 
instruments, this is provided by a battery. Regular checks of the battery state ate very 
advisable to ensure that there is sufficient voltage to adequately power I In- DMM. 
Also if batteries are left in situ for long periods they can leak and dame tin- contacts in 



 

 

the instrument as the contents of the battery are corrosive. To achieve this a sticker such 
as one indicating the data the battery is due for replacement ut a calibration due sticker 
could be used. 

• ऴకమం తపओ ङࠈ ݞంڕ టߖࡎ తۯ ڥߖయంݟ :ݟఎ࠹ఎంలࡍ࢐ ڕ ఆపࡔషڝ ߤసం 

శړ फ అవసరమޔ࢓ం޴. ߱రदڝ ࡽࠋసం 

ङࠈ ޴ధన, ఇࣃ టۯ ࡎత అం޴ంచబޔݡంࠈ .޴ङ టࡅ ࡎకए ङڷࡓ  ల࡛ ڕۮए  ࡱ

సڴࡍ శړ फߖ I-DMM ڕ తڵనంత ࢛ࡶदܘ ఉందࡌߖ ߖम  .޴మంۨ ࡮ۧ ړߖݞంచࡍ

ङࠈ ట޵ ࡱࡎర डڒలం ࠈ ܿߦङ టܽ߭ۨݟ࢑ ࡱࡎदనటऱࠈ ,ޙ࠼ङ టࡅ ࡎకए  

వࣆफ࢓ల࠾࢘ߖޒ ߘట వలన ࠼࢐ ࡏ࢐దङ ంڒ-ߤܽ ࡹంܼక दଊߘ 

యవ࢘ࡍࣄ࢑ ऐ۪ . ఈ  ࣄदకࡏऒ ङࠈ ఒక ړߖݞంచ߅ࣃ  టࡎ కޒफࡍంచడం వలన ࠈङ టߖࡎ 

ࠪరऐ డం వలన ۨࣇ ߘܼݦంۯ ఒక  ࣄदక  .ړߖݞంచ߅ࣃ࡛ 

• Return meter to high voltage setting after use: To prevent the possibility of accidental 
damage by the meter being set to a current or low voltage range, it is always wise to 
leave the meter set to read a high voltage, even if there is an Off button. It is too easy to 
automatically connect a digital multimeter to the circuit without thinking about the 
range. This can lead to damage of both the equipment under test and the meter if it is set 
to a current range when voltage is to be measured, for example. Although some meters 
are auto-ranging for voltage, current etc, others are not, and therefore it is always wise 
to leave the meter set to the highest voltage range possible. 

. ఉపࡆగం తࡌछ త అ߅క ࢛ ओࡏఅమ ܘदࡶ ࠬ ڕ ట ࡍట࡛ऒ : ऴపࣆफత ޳ࡶ తڕए వ 

छ޳ న ࠬట࡛ݟయబۯ ݋࣊ ړށࡔࢰ ܘदࡶ࢛ फޕࢡऴపࠪదవ ࡌ  నషदం జరగڕంݞ 

ऒ܊दࡶ࢛ క߅అ ,ړߖݞంచࡍ࢐ߖ  చదవܼࣄۯ ݋࣊ ړߖన ࠬటࡍऒ  వࡶ޴యడం 

ఎలऱߩओ  ݞంڕంచۨࡹంۨ ఆࡍڷ ߅ࡍప .ߤబట ࠆఆ ,޴న࢙࡯ޘ ݢ

సछ యంۧలకం܊ݟ ڴటࡽ మࡰदࠬ ట࡛ సࡐए ङ एܿ  కڡߜ द ۯయడం ۧ  .లభంࣆ ࡮

फࣃࡱڜ ܘदࡶ࢛ ࣊ ړށࡔࢰ फతࣆऴప ޴ఇ ,ڕహరణ޳ఉ ,ࡏ  ࠾ࡍమ ࣾࡎప ޙݟయబۯ ݋

ࠬట࡛ ࡓంݟంܽߙࡹ పࡍకࡌలߘ నࢲदࣆޓ ࡍ޳ ړߖफంߖڜ .޴ऒ  ࠬటࡏऱ ࢛ࡶदܘ, 

ऴపࣆफత త޴తࡌలڕ ఆ݇-ࡔంܘ అ࠼నపओ  ޴వలऱ అ޶అం ,࢓ڒ ࡱࡏఇత ,ڔܽ

ధङࣃ మࡃङ  అతङ ࢛ క߅ ࣊ ړ߅ࡍప ܘदࡶ ࠬ నࣄۯ ݋ టࡏऒ  వ࢘࡯޴యడం ఎలऱߩओ  ݢ

 .޴న࢙࡯ޘ

• Ensure probes are in good condition: Poor probes may not only result in poor readings, 
because it is not possible to connect to any test points properly, but also there can be the 
risk of injury if they are cracked and broken leaving exposed conductive areas when 
making a high voltage measurement. 
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 ߵ• ࡗ झࠗ  మంۨ  ࣄबࡹޒ ఉߕऒ యࡌߖ ߖम बࣃ  ࣿࡎప ߕఏ࢙ :ݟంڝం۪ࡍ  ठڴࡍస ڕలߕ

కڡߜ द ڒవడం ࣃధङ ం޶ڒ ఎం޶కం݄ ߮ద ࡗߵ झࠗ , ߮ద ݟࡎంڷలڕ ࠪऴత࠲ 

ङࡃబࣕరठతమ క, అ࢑ڒ ࠲రణమవడڒ  ࢐హక ࡌߵంޑలߘ వ࢘࡯޴యబݟ, 

పڷలھటदబݟ, అ߅క ࢛ࡶदڜ ܘలత ࣆۯफనऒ ओߩ  .ݡ

Practical Exercise-Cleaning the switch contacts using 
Switch Cleaning Solution 

What is a Switch Cleaning Solution- A solvent I lubricant blend designed to remove surface 
contamination and oxidation from all metallic contact surfaces. Reduces electrical 
resistance across the switch or connector by cleaning the surface. WD-40 is most popular 
Switch Cleaning Solution. 

ఒక ࣄछ ڔ  ۶ ऱߖంۃ ࣍ ङࡲ షߤ అం݄ ఏࠫܽ - అߖऒ హ సంపరएࡹ   ఉపࡍత࡮ల ߘంݟ 

ఉపࡍతల ࡱڒషङ ం మ࠾ࡍ ఆڔझ కరణޛ ߘలڵంచ߰ࡐ ړߖݞం޴ంۨన ఒక ࡌ߂వށ 

I కం޺న ࠫऴశమం. ఉపࡍతలం ࢤऴభపరచడం ޳छ छࣄ ࡌ కߜక ޳ࡶ ۶ द࡛  అంతܼ 

ङ޶࢑ ڵత ߘధకతࡗߖ ޠ ठࣆफం޴. WD-40 అతङ ంత ऴప܉దరణ ࣄछ ڔ  ۶ ऱߖంۃ ࣍ ङࡲ షߤ. 

Key Properties: Cleans and lubricates switches, connectors and slip rings. Removes dirt 
and protects from further contamination. Reduces contact resistance. Commonly known as 
switch cleaner.It is like a spray. Just spray over the rusty areas or greasy areas and leave it 
for 5 minutes. After that use the surface for any kind ofVoltage measurement or soldering as 
required. 

छࣄ :ࡱހలࣾ ڔ ऱ۪, కߝక द࡛ झ  మߵࣄ  ࠾ࡍऱ  ࠾ࡍమ ޴फంࣆࡏऴభపࢤ ࡱڷంࡍ 

फࣃࡏపڷࡏ࠱ షङࡱڒ ంతࡍమ ࠾ࡍమ ޴फంࣆڵలޛ ߖړࡍ࠭ .࠼ ం ߘంݟ 

రऀࣆफం޴. పࡍచయం ࡗߖధకతߘ తڵ ठࣆफం߄ࣃ .޴రణంࣄ ڴछ ڔ  ۶ ऱన  ࡛ అߖ 

फࣃࡱߧ ఒక ऴ ޴ఇ.ࡏ ओ࣋  ߵदࣅజ࣒द ర .޴ఉంܿం ڴ࡮  ऱࡹޑంࡌ  ߵनనݥౖ܊ ޳ࡶ  ऱࡹޑంࡌ  

 లతڜ द૽ࡽ࢐ న࠳࢐త ఏ రకࡏన త࠳అవసర .࡯޴వ ࡱࢲࠫߖ 5 ࠾ࡍవం మࡌ࣒

 .࡯ంۧڵࡆతలం ఉపࡍసం ఉపڝ టంకం ޳ࡶ

Practical Exercise: How to test a Fuse with a multimeter 
Fuses are really just wires that are designed not to last, but their purpose is to prevent 
damage to more valuable electrical equipment or prevent fires (especially in homes) caused 
by power surges. If too much power runs through the fuse will “burn out,” quite literally, 
and break the circuit. There are number of varieties of fuse, but their differences are 
primarily in appearance. 

 

ङ߻  న࢙ࡱ࢑ క߅జనం అࡆऴప ࢐ܽ ߗڒ ,޶ڒ ऱࡏ࢙ వలంښ ڴజంߖ ࣒ܐ



 

 

ङ޶࢑ ङ޶࢑ ޳ࡶ నషदం జరపడం ڕలࡌకࡍప ޠ छ޳ ల࡮ऱࡹక ޠ  ࡱమంట ࡌ

(࠭ఖङ ంڴ ఇళऱ߅ࡗߖ (ࡹంచడం. ۧ࡮ అڒ߅రం ߻ङ छ޳ ܘ  ޴फంࣆݡన ࡌ

ఉం݄ "బ࡛ऒ ࢐చङ ࡮ۧ ", ంڴ, మ࠾ࡍ సࡐए ङ ࢑ ݋ ऑۨ నऒ ం. ߻ङ  ࡱڒర ܘ

ఉߕऒ फࣃߧߖక ڴనం߄ऴప ࡱݞޙ ࡍ࢐ ߗڒ ,࠼  .࠼

Take the FUSE out of the Circuit. 
In the  Analog or Digital Multimeter keep the Mode in Resistance Mode. 
Keep the scale in the Lowest range. 

Touch ; the probe of the meter on both ends of the Fuse, 

 The  meter should read Close  to ZERO if the FUSE is OK .  

The  meter will rend OPEN or OVERRANGE  if the FUSE is bad. 

Alternate Method with Continuity Testing 
1. Keep the Meter in Continuity Testing Mode. 
2. Touch the probe of the meter on both sides of the FUSE. 
3. Sounding buzzer would indicate FUSE is good otherwise FUSE is bad. 

Practical Exercise-Replace the FUSE with a matching rating 
1. Check the Voltage rating of the Fuse. 
2. Check the current rating of the Fuse. 
3. Check the type of the Fuse- Whether it is Fast Blow or Slow Blow 
4. Replace the Fuse with matching Voltage and Current Rating as well as with matching 

type. 

సࡐए ङ  .ݟంڝࣆޓ ߘ FUSE ݟంߘ ݋
 అన܊ݟ ޳ࡶ ۃ࡮టࡽ మ࡯दࠬ టࡗऱ ࣊ࣄࡎदߤझ ऒݡ࠵ ऱݩ࠵   ఉంచంݟ. 
 అతङ లओ  పࣃ  ࡹ߅ࡍब  .ݟఉంచం ߖ࠼
 ట۶; ߻ङ కएࡅ ܘ కएࡅ ట࡛ࠬ ߘవరలۨ ݡంࡓ   ,ࠗࡗߵ 
 FUSE సࡔ ఉం݄ ࠬట࡛ ࡯࠻࢘ࣄ࠮ ZERO ړ దగ ठరڴ ఉం࡯ݞ. 
 FUSE ڴݡۮ ఉం݄ ࠬట࡛ OPEN ޳ࡶ OVERRANGE ߘ పంޔߩం޴. 

ङޑऴప ޜࣾࡎప ߩంڵࣃనڜ ऒࠪ య ߄࢑నం 
 కంܽߘङ  .ݟऱ ࠬట࡛ ఉంచంݩ࠵ ۃदంࣄ݃ ܾ
 FUSE ࡅకए కएࡅ ట࡛ࠬ ࡮ߩ࢙ ݡంࡓ   దࡌङ  .ݟకంޑ ߘफߩ
 ࠌङ జࡏऒ  ࣏ంݟంۃ FUSE మంۨదࣆۨࣇ ߖफంࡶ ޴క߱ޙ FUSE ۮడन޴. 

ړࡌߵ दక࢐ ࡽङ ࡎफ భڿంܽࡔ ߩޕࡍఒక స ߘ మం - FUSE࠻ फ ۯయంݟ 
 ߻ङ కएࡅ ܘ ऒڷంܽࡔ ܘदࡶ࢛   తۯ ڥߖయంݟ. 
 ߻ङ కएࡅ ܘ  ऴపࣆफత ܽࡔంڷऒ  తۯ ڥߖయంݟ. 
 ࡅ ܘకए  రߖڒऒ  తۯ ڥߖయంݟ - ఇ޴ ߷࣒द  ࠓऱ ޳ࡶ  ࣎ ऱ  ࠓऱ అߕ࠼ 
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 సࡶ࢛ ࡶ߱ࡍदܘ మ࠾ࡍ ऴపࣆफత ܽࡔంۃ అڼ࡮ సࡶ߱ࡍ రకం ߻ ޜङ  ܘ
बࣃనఃߩ  .ం۪࠭ߧ
 

  



Basic Electronics Components 
 

झڡߖदڒథࠫక ఎలवࡌߵ .3  ࡱڴ࠙ 
Electronic components are of two types: 
1. Active Components: Those devices or components which required external source to 

their operation is called Active Components. 
For Example: Diode, Transistors, SCR etc... 
Explanation and Example: As we know that Diode is an Active Components. So it is 
required an External Source to its operation. Because, If we connect a Diode in a Circuit 
and then connect this circuit to the Supply voltage., then Diode will not conduct the 
current Until the supply voltage reach to 0.3(In case of Germanium) or 0.7V(In case of 
Silicon). 

ఎలवڒदࡓ ࡱڴ࠙ ڡߖంݡ రࡱڒ: 

एߘషࡔఆప ࢐ܽ :ࡱڴ࠙ లࢣ࠻ࡍڡ .1 హङࠈ  ऒߖ࡮࠮   అవసర࠳న ఆ 

పࡍకړ࠻ ࡱڴ࠙ ޳ࡶ ࡱࡌ द࢟ फࣃࡱߧ ߖఅ ࡱڴ࠙   .ࡏ

ఉ޳హరణڕ: డߖࡌ݋ ,ݭࡆझ సदࡏऱ, ఎ࣒.ࣄ.ఆ࡛ ࠴దࡷన࢑ ... 

࢑వరణ మ࠾ࡍ ఉ޳హరణ: డݭࡆ ఒక ࢣ࠻ࡍڡల ࠙ڴࡱڴ మనڕ 

రङڒ ߖ޳ బܽदڒ .ڴనܿऱࣄ࡯ޘ కߦ࡮లࠈ ڕహङ  ,కం݄޶ల అవసరం. ఎం࠮ 

एࡐఒక స ࠭࠲ ङ ऱ݇  ఒక డݡࡆऒ  అߘసంߖ߄ంۨ, ఈ సࡐए ङ ܿऒ  సరఫࡌ 

ए܊दࡶ࢛  అߘసంߖ߄ంۨనటऱޙ࠼, డݭࡆ ऴపࣆफత ऴపߖ࢐ࣔऒ రछߖ  ࣕంచ޶. 

సరఫࡌ ࢛ घࡔܐ) 0.3 ܘदࡶ   (ࡹ࢑షయం ߤڒ࡯ࣄ) 0.7V ޳ࡶ (ࡹ࢑షయం యంߖ

 
2. Passive Components: Those devices or components which do not required external 

source to their operation is called Passive Components. 
For Example: Resistor, Capacitor, Inductor etc 
Explanation and Example: Passive Components do not require external source to their 
operation. Like a Diode, Resistor does not require 0.3 Or 0.7 V. I.e., when we connect a 
resistor to the supply voltage, it starts work automatically without using a specific 
voltage. If you understood the above statement about active Components, then you will 
easily get this example. 

RESISTOR 

Definition, types of resistors, their construction & specific use, colorcoding, power rating. 

Definition of Resistors: These are passive electronic components which resists the flow of 
current is a circuit thereby regulating the flow of current in the circuit. 



 

एࢳऴߖ తघ࠻ క ࠙ࡱڴ: తమ ڒరङ కߦ࡮లࠈ ڕహङ  ߖࡶ ల అవసరం࠮ 

పࡍకࡌలڴ࠙ ޳ࡶ ߘలߖ ߘऴࢳए య ࠙ࣃࡱߧ ڴࡱڴफ  :ڕహరణ޳ఉ .ࡏ

ట࡛, ఇండకࣄߦڙ ,ధకంࡗߖ द࡛  :హరణ޳ఉ ࠾ࡍ࢑వరణ మ న࢑ࡷద࠴ 

एࢳऴߖ తघ࠻ క ࠙ڒ ࡍ࢐ ࡱڴరङ కߦ࡮లࠈ ڕహङ  .޶ࡶ ల అవసరం࠮ 

ఒక డݭࡆ వࡗߖ ,ࡵధకం0.7 ޳ࡶ 0.3 ڕ V అవసరం ఉండ࠭࠲ ,޶ 

సరఫ࠶ ࡌం फ݇  ఒక మంߘݦ కڡߜ द ࣆۯफనऒ ओߩ ࡍߖ ఒక ޴ఇ ,ݡ भషद ఓࡶदߖ܊ 

ఉపڵࡆంచڕంݞ సछ యంۧలకంڴ పࣆۯ ߖफంࢣ࠻ࡍڡ .޴ల ࠙ࡱڴ 

అర ࡏࠬ ంۨࡍڷ ంۨ ߯ ऴపకటనࡍڷ बం ڕࣆۯం݄, ࠬࡏ ఈ ఉ޳హరణߖ 

రछߖ ధకంࡗߖ .ࡏޑ޶ం߰ ڴలభంࣆ చనం, ࣄࡓసदࡏऱ ర࢐ܽ ,ࡱڒ 

घࡌߖ ణం & ࡍߖ भషद ఉపࡆగం, రంڷ, పవ࡛ ܽࡔంࣃࣄࡓ .ۃद ర ऱ ߖరछ చనం: ఇ࢑ 

ऴపࣆफత ऴపߖ࢐ࣔऒ  వङ एࢳऴߖ ۯంړࡔޒ తघ࠻ క ఎలवڒदࡱڴ࠙ ڡߖ, సࡐए ङ ऱ݇  

ऴపࣆफత ऴపߖ࢐ࣔऒ  ऴకమబ޵मకࡍంచړߖݞ ఒక సࡐए ङ  .݋

Figure 3.1: A typical resistor 

Standard Resistor Symbols- The following are the standard Resistor Symbols R1= 
100Q R1=100fl 

 

 ---- W\z -------------  or  ---- 1 I ----  
Zig- Zag type line symbol Rectangular Box Symbol for Resistor 

Resistors can be Of Fixed Value or can have Variable Values called Potentiometer. Fixed 



Resistors can be classified into four broad groups; 

• Carbon Composition Resistor: Made of carbon dust or graphite paste, low wattage 
values 

• Film Type Resistor: Made from conductive metal oxide paste, very low wattage values 
• Wire-wound Resistor: Metallic bodies for heat sink mounting, very high wattage ratings 
• Semiconductor Resistor: High frequency/precision surface mount thin film technology. 

ఉండవ ڵ࡯క ߘవࡱ࢑ बరࣄ  ऱࡏసदࣄࡓ ऐ۪  ࡱవࡱ࢑ ࡽࠋయࡍ࢘ ޳ࡶ 

Potentiometer అࡱߧ ߖవబడࣄ  .࠼ޑबర ऴపޒఘట࢑ ڷࡱߕ ࡱڕసफృత 

సڴࡱࣔ࠮ వࡎ ठకࡍంచవ ऐ۪ ; 

రखڒ • రखڒ :ధకంࡗߖ ߤష܊కం߱ ߤ ޶ ߤ घ࠭ ߮ ݋ࠀࡌۃ ޳ࡶ  ࣒द ݭ࠲, తڕए వ 

 ࡱవࡱ࢑ ܘ࢐݄

घࡽ߸ •  ݅ సद࡛ࣄࡓ ߵ : ࢐హక ࠱టࡽ ఆڛझ ߮ ݭ ࣒द ݭ࠲, ۧ एڕత ࡮ వ ܘ࢐݄ 

 ࡱవࡱ࢑

• ࢙ ࣖ :ధకంࡗߖ యంڴ-࡛ द࣒ࡎ࠵ ڡ࡯ܼ࠱ సంڝ ంܿ࠶ ڡంࣄ ݋ , ۧ  క߅అ ࡮

झۃంܽࡔ ܘ࢐݄  

• ࣊ ࠬకండక द࡛ ߲ క߅ధకం: అࡗߖ  నఃߩనङ ం / ఖۨऐ తతछ  ఉపࡍతల ࠶ంߤޣ ݋ 

घࡽ߸ ऒڒ݃  ల܋. 

 

  



Practical Exercise: How to identify different types of resistors 

COMPOSITION TYPES OF RESISTOR 

Carbon Resistors are the most common type of Composition Resistors. Carbon resistors are 
a cheap general purpose resistor used in electrical and electronic circuits. Their resistive 
element is manufactured from a mixture of finely ground carbon dust or graphite (similar to 
pencil lead) and a nonconducting ceramic (clay) powder to bind it all together. 

The ratio of carbon dust to ceramic (conductor to insulator) determines the overall 
resistive value of the mixture and the higher the ratio of carbon, the lower the overall 
resistance. The mixture is moulded into a cylindrical shape with metal wires or leads are 
attached to each end to provide the electrical connection as shown, before being coated with 
an outer insulating material and colour coded markings to denote its resistive value. 

సद࡛ࣄࡓ కएࡅ   ࠫऴశమ రࡱڒ 

రखڒ ऱ అతङࡏసदࣄࡓ ߤ ంత ߄ࣃరణ రࡷڒన ࡏږओ రखڒ .ऱࡏసदࣄࡓ   ࡱڒధࡗߖ ߤ

ङ޶࢑ एࡐస ڡߖदڒఎలव ࠾ࡍమ ޠ ङ టऱࡹ ఉపڵࡆం۳ ۯక ߄ࣃరణ ߄ࣃరణ 

ऴపࡆజన ࡗߖధకం. ࣄࣄࡓ ࢐ܽद࢟ ࠫ లకం࠮  ऴశమంޜ త࠻రޔ࢓ం޴, ఇ޴ 

రखڒ ޶ ߤ घ࠭ झߖ߭) ݋ࠀࡌۃ ޳ࡶ  ࠪ ݭࣅ ࡽ ࠫ (ڴࡍ޴ ऴశమం ߘంݟ తࡏ࠻ 

ऒߖఅ ࠾ࡍమ ޴ంޔݡయబۯ ంܽߖ కړߖݞڝߩࡱ ఒక ߖరख ంధ ښ ) ڡࠫࡌࣄ ऱ) 

߲డ࡛. 

झߘఇ) ڡࠫࡌࣄ एࡏటࡶ  కండక द࡛ కएࡅ ( రखڒ  కएࡅ ࢀ߈ ߤ షओߖ  ࠫ फޒ ऴశమం 

కएࡅ రߖ ߘవࡱ࢑ ధకࡗߖ తफం࠴  पࣆ࠼फం޴ మڒ ࠾ࡍరख కएࡅ ߤ షओߖ   फޒ

ఎڕए వڴ ఉంܿం࠴ ,޴తफం ࡗߖధకత తڕए వڴ ఉంܿం޴. ఈ ࠫ ऴశమం ఒక 

ర޳ధక పࡗߖ ࡯పࡱࢗ ߖ޳ ,޴ంޔࡏࠪ ڴ࡮టदంھ ݟంࢗ बం మ࠾ࡍ రంڷ 

द࢟ࣄࣄࡓ ߖ޳ ࡱफࡏڷ ݭݥڝ ࠭ ړߖݞంచۨࣇ ߘవࡱ࢑  ం޶࢑ ڴ޶ङ ऒߘࣾߜక ޠ  

అం޴ంచړߖݞ ऴపޓ ޒరం࠱ ޜటࡏ࢙ ࡽऱ ݭࡰ ޳ࡶझ  జతۯయబడ࠼ޑ. 

Resistors can be Of Fixed Value or can have Variable Values called Potentiometer. Fixed 

Resistors can be classified into four broad groups; 

• Carbon Composition Resistor: Made of carbon dust or 
graphite paste, low wattage values 

• Film Type Resistor: Made from conductive metal oxide 
paste, very low wattage values 

• Wire-wound Resistor: Metallic bodies for heat sink mounting, very high wattage ratings 
• Semiconductor Resistor: High frequency/precision surface mount thin film technology. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
రखڒ సद࡛ࣄࡓ ݋܊ం߱ڒ ߤ  అ޴ߝ తڕए వ ڙࡎࠆछ झߗ  అߘవరफߕలڕ ఉతफమ࠳న 

తڕए వ ఇండڙ दߤझ  కڵ࡯ ఉనऒ  ࠪధङ మం రకం శړ फ ࡗߖధకతڕ తڕए వڴ 

ఉంܿంࡏ࢐ ߖڒ ,޴ శబभం మࣄ  ࠾ࡍबరతछ ంڴݟ࢘ ޜ ఉనऒ ओߩ  ݞږ ݡ

రखڒ .ࡏޑధపడࠈ  ޜలޑښCR" సం" ڴరణం߄ࣃ ࡱڒధࡗߖ ऴశమࠫ ߤ

(ఉ޳., CRIOkfl) ࠭ంڴ޶ ఉంܼ࠼ మ࠾ࡍ E6 (± 20% సహనం 

(ఖ ऐۨ తతछ ం), E12 (+ 10% సహనం) మ࠾ࡍ E24 (± 5% సహనం) ߦङ  ࡱ܋ښ

झۃంܽࡔ ڕ࢐టऱ వర 5 ݟంߘ ݋࢐ 1/4 ޳ࡶ 0.125 . 

రखڒ एڕత ࡮ۧ ࡱڒధకం రࡗߖ ऴశమࠫ ߤ వڴ ఉంܼ࠼ మ࠾ࡍ అంښ޶ 

ړఎలव ڴరణం߄ࣃ दకࡽ సࡐए ङ టऱࡹ ఉపࣃڵࡆफ నపओ࠼అ .ࡏ  ࡍ࢐ ,ڔܽ

ఉޑओ దక ऴపࡍڡయ ڒరణంڒ ڴరख ۧ ऱࡏసदࣄࡓ రకం ߤ ऒߖࣆ ࡮ త࠳న మ࠾ࡍ 

అ߅క ࡱ࢑వ ࡗߖధకతలڕ ۧ ߭ ࡮ దभ సహనం కڵ࡯ ఉంܼ࠼, బڴࡱ޶ ۨ ऴతం 

రకం ࡗߖధࡱڒ ఉపڵࡆంచబడ࠼ޑ. 

Film Type Resistors 
 
The generic term “Film Resistor” consist of Metal Film, Carbon I'llm and Metal Oxide 

Carbon Resistor 

The Carbon Composite Resistor is a low to medium type power resistor which has a low 
inductance making them ideal for high frequency applications but they can also suffer from 
noise and stability when hot. Carbon composite resistors are generally prefixed with a “CR” 
notation (eg, CRIOkfl ) and are available in E6 ( ± 20% tolerance (accuracy) ), E12 ( + 10% 
tolerance) and E24 ( ± 5% tolerance) packages with power ratings from 0.125 or 1/4 of a 
Watt up to 5 Watts. 

Carbon composite resistor types are very cheap to make and are therefore commonly 
used in electrical circuits. However, due to their manufacturing process carbon type 
resistors have very large tolerances so for more precision and high value resistances, film 
type resistors are used instead. 



 

Film resistor types, which are generally made by depositing pure metals, such as nickel, or 
an oxide film, such as I Ill-oxide, onto an insulating ceramic rod or substrate. 
 
 
 
घࡽ߸" రణ పదం߄ࣃ दࣃࣄࡓ  घࡽ߸ ࡽట࠱ ࡹ "࡛ రखڒ , घࡽఐ ߤ  మ࠱ ࠾ࡍటࡽ 
ఆړझ घࡽ߸ ݭ दࣃࣄࡓ  ࡛ రࡱڒ ఉంܼ࠼, ఇ߄ࣃ ࢑రణం޳ࡶ ,ࡽڙߖ ڴ ఐ 
ఇࡽ-ఓڛझ झڛవంܽ ఆ ݭ చలనۨऴతం వంܽ సछ ݭ చऑ  ంచడంߧइߖ ߘలࣔࡹ న࠳
छ޳  .ధకࡗߖ తలࡍఉప ޳ࡶ ݭࡌ ڡࠫࡌࣄ .࠼ޑయబడۯ ࡏ࠻త ࡌ
 
 

’ I he resistive value of the resistor is controlled by increasing the desired thickness of the 
deposited film giving them the names of either “thick-film resistors” or “thin-film 
resistors”. 
కएࡅ వࡱ࢑ ధకࡗߖ ߘߝ కएࡅ ऴతంۨ ݭ݃܊ߦݟ ߘవࡱ࢑ ధకࡗߖ   
మం޳రߖ ߭ంచడం ޳छ  ߖ࢐ܽ ,޴फంࣆࡍޠయంߖ ߖ࢐ܽ ࡌ
"మందܽߦ-ۨऴతం ࣄࡓసदࡏऱ" ޳ࡶ "సనऒ फࣃࡱߧ ڴ "ऱࡏసदࣄࡓ ऴతంۨ-ߖ  .ࡏ

(Ince deposited, a laser is used to cut a high precision spiral helix groove type pattern 
Into this film. The cutting of the film has the effect of increasing the conductivg^or 
Imlstive path, a bit like taking a long length of straight wire and forming it into a coil. 

This method of manufacture allows for much closer tolerance resistors (1% or less) It i 
ompared to the simpler carbon composition types. The tolerance of a resistor is the 
tllllcrcnce between the preferred value (i.e, 100 ohms) and its actual manufactured i line 
i.e, 103.6 ohms, and is expressed as a percentage, for example 5%, 10% etc, ami in our 
example the actual tolerance is 3.6%. Film type resistors also achieve a iniith higher 
maximum ohmic value compared to other types and values in excess nl 10M12 (10 
Million i2's) arc available. 

 

(ఇߤझ  ఇߝझ ࣒न, ఈ ࡶజ࡛ ࡹ ఒక ߖࣆऒ త࠳న ߖࣆऒ త࠳న ࣛڡ࡯झ  ࢟ڴ 

ڵత ߘߕ࠮న ߩ݅ ठంచܼࡶ ړߖజࡏऒ  ࢐డࡏޑ.ఈ ۨऴతం ࡅకए  

కޒफࡍంߩ అ࢐ ޴ߝహక ߭రగߖݞऒ  ऴప࠙వవంతంڴ కڵ࡯ ఉంܿం޳ࡶ ޴ 

ఎࠫओ ଊ࢟द ࠪర ठం, అ߰ࡐ ڴ ࡽ࠼ڒ ޴ంࣆ޴फం޴. తࡅ ࡎ࠻కए  ఈ 

పదम࡮ۧ ޒ సߖऒ ࣕత సహన ࡗߖధڒల޳ࡶ 1%) ߘ అంతకం݄ తڕए వ) 

అߘమࣆޒफం޴, ఇ޴ సరళ࠳న ڒరख ओࡏږ ߤ  రڒలߘߝ ߘ 

࢑సघ  ߖ޳ ࠾ࡍమ (ohms 100 ,ڴఅన) వࡱ࢑ ۃంࣄ࣊ࡌߵ .ߘంۧࡍ

࢐సफవ࠳న ఉతओ ohms మధङ 103.6 ,ڴఅన ߤࡷ फ iޒ  tllllcrcnce, మ࠾ࡍ 

మన ఉ޳హరణ10 ,%5 ࡹ% అసࡱ సహనం 3.6%. అదనߩ రకం 10M12 



 

కएࡅ యనऱ i2࡯ࠫ 10) ) ఆ࡛ए  అంࡹܿࠈ޶ ఇతర రڒల మ࠾ࡍ 

ऐ࡯߱ ޜవలࡱ࢑ నݡߩ ۨऴత రకం ࡗߖధݞږ ࡱڒ అ߅క గࡍషद ఒహࠫڡ 

 .࠼ޑం۪߭ ߘవࡱ࢑
 
 
 
 
 
 
 
 
 

Film Resistor 
Metal Film Resistors have much better temperature stability than their carbon 

equivalents, lower noise and are generally better for high frequency or radio frequency 
applications. Metal Oxide Resistors have better high surge current capability with a much 
higher temperature rating than the equivalent metal film resistors. 

Another type of film resistor commonly known as a Thick Film Resistor is manufactured 
by depositing a much thicker conductive paste of CERamic and METal, called Cermet, onto 
an alumina ceramic substrate. Cermet resistors have similar properties to metal film 
resistors and are generally used for making small surface mount chip type resistors, 
multi-resistor networks in one package for pcb’s and high frequency resistors. They have 
good temperature stability, low noise, and good voltage ratings but low surge current 
properties. 

Metal Film Resistors are prefixed with a “MFR” notation (eg, MFRIOOkC) and 

a CF for Carbon Film types. Metal film resistors are available in E24 (±5% & ±2% 

tolerances), E96 (±1% tolerance) and E192(±0.5%, ±0.25% & ±0.1% tolerances) 

packages with power ratings of 0.05 (l/20th) of a Watt up to 1/2 Watt. Generally 

speaking Film resistors are precision low power components. 

రखڒ ࢐ܽ ऱࡏసदࣄࡓ ం࡯߸ ࡽట࠱ घ࠲స ߤ ళࡱߕ, తڕए వ శబभం కం݄ 

बరతछࣄ  पऴగతࢽన ఉڽࡏ࠱ ం కڵ࡯ ఉంܼ࠼ మ࠾ࡍ అ߅క ڙࡎࠆछ झߗ  ޳ࡶ 

నङߩనః߲ ࡆݟࡔ  అߘవర फߕల߄ࣃ ڕరణంڴ మంۨ࠱ .࢑టࡽ ఆړझ  ݭ

Film Resistor 
 __________________ Connecting Leads 



 

ऒߕऱ కࡏసदࣄࡓ ం࡯߸ ߩహࡹ న࠳ऱ సࠪనࡏసदࣄࡓ  ఎڕए వ ఉࢽपऴగత 

ఉࢽपऴగతڽࡏ࠱ ޜన అ߅క ࣃమర मङ ం కڵ࡯ ఉంܼ࠼. మࡖకܽ ࡽ߸ ߖ࡯ࡌघ  

दࣃࣄࡓ ࡛ అߧ ߖలవబݦ మࡖక రకࣄࡓ ߩసद࡛ , ࣊రघ  ࡽܼ࠱ ࠾ࡍమ ڡࠫ

కएࡅ घࡓ࣊ ߘయంߗߦ ࢐హక న࠳మంద ࡮ۧ   ఒక ۯ࡯ߧ ߖఅ ݋

అࡲङ  తలం߯ࡍఉప ڡࠫࡌࣄ ߕࠫ

తࣆۯࡏ࠻फంࡔڙ .޴घ घࡽ߸ ࡽట࠱ ऱࡏసदࣄࡓ ݋  న࠳రక ښऱ ఒࡏసदࣄࡓ 

లࣾހలߘ కڵ࡯ ఉంܼ࠼ మ߄ࣃ ࠾ࡍరణంڴ ۨనऒ  ఉపࡍతల ࠶ం݋ 

టछߜ ధకంࡗߖ-ऱ, బࣗళࡏసदࣄࡓ రకం ߵۨ एࡏ ଊ ࠉࣄߧ మ࠾ࡍ అ߅క 

छڙࡎࠆ झߗ ङߦ సం ఒకڝ ऱࡏసदࣄࡓ  फࣃڵࡆఉప ࡹ܋ښ  पऴగతࢽమంۨ ఉ ࡏ࢐ .ࡏ

बరతछࣄ  ం, తڕए వ శబभం, మ࠾ࡍ మంۨ ࢛ࡶदܽࡔ ܘంۃझ एڕత ߗڒ  వ 

ఉ ओ߭ న ऴపࣆफత లࣾހలߘ కڵ࡯ ఉంܼ࠱ .ࡏటࡽ߸ ࡽघ  "ऱ "MFRࡏసदࣄࡓ 

సంޑښలޜ (ఉ޳., MFRIOOkC) మڒ ࠾ࡍరख घࡽ߸ ߤ  రڒల ڝసం CF ޜ 

࠭ంڴ޶ ఉంܼ࠱ .࠼టࡌޠۨ ࡽల ࣄࡓసदࡏऱ E24 (± 5% & ± 2% 

ܼలࡓనझ झߤ ), E96 (± 1% ܼలߤࡓझ ) మ࠾ࡍ E192 (± 0.5%, ± 0.25% & ± 

రࡵܼ 0.1% ऱߤझ ङߦ (  .݋࢐ 1/2 ڕవర ݋࢐ (ޔl / 20 వ వం) 0.05 ࡱ܋ښ

घࡽ߸ ڴరణం߄ࣃ ࠪ ऱࡏసदࣄࡓ  ऱܼ ఖ ޕݡ ऐۨ త࠳న తڕए వ శړ फ ࠙ࡱڴ. 

Wire wound Types of Resistor 
Another type of resistor, called a Wire wound Resistor, 
is made by winding a thin metal alloy wire (Nichrome) or 
similar wire onto an insulating ceramic former in the form of 
a spiral helix similar to the film resistor above. 

These types of resistor are generally only available in very 
low ohmic high precision values (from 0.01 to 100k voms) due 
to the gauge of the wire and number of turns possible on the 
former making them ideal for use in measuring circuits and 
Whetstone bridge type applications. 

They are also able to handle much higher electrical currents than other resistors of 
the same ohmic value with power ratings in excess of 300 Walls. Iliese high powci 
resistors are moulded or pressed into an aluminium heal sink body with fins attached 
io increase their overall surface area io promote heal loss and cooling 

 



 

 
 ࡱڒయం రڴ ࡛࢙

ऒߖڒక రࡖమ ݦలవబߧ ߖధకం అࡗߖ యంڴ ࡛࢙ ధకం, ఒక సనऒࡗߖ   ࡽట࠱ ߖ

ࠫऴశమం ࢙࡛ (࠹ࡗ۶ߖ) ࢘ࣄ࠮ ޳ࡶయడం ޳छ फࣃۯ ࡏ࠻త ࡌ  ࡏ

ఇࡐ ࡛࢙ ޻పంࡹ ఒక ఇߘझ న ఉనऒ߯ ޴ఉం ࡹނڴంߧ ۃంܽࡶ  ۨऴతం 

झڡ࡯ࣛ ړࡍ࠭ ంܽ࡮ధకంࡗߖ . 

ఈ రక࠳న ࡗߖధకం ߄ࣃరణం࡮ۧ ڴ ࠪऴత࠲ అంࡹܿࠈ޶ ఉంܿం޴ 

తڕए వ ohmic అ߅క ࣾࣇघ త ࡱ࢑వࡱ (ߘ 0.01ం100 ݟk voms ߘంݟ) 

కएࡅ ࡛࢙ ڴరణంڒ ङڴ  సంఖङ ࠾ࡍమ ܘ  న ࣃధङ ం సంఖङ ల సంఖङ  

एࡐస ۯ࡯ڜ ङ టऱࡹ ఉపࡆగం ڝసం ߖ࢐ܽ ఆదరज ంڴ తࡏࢡۯࡏ࠻ 

झ݇ࢗ ଀ߤ వంޘన రకం అߘవరफࡱߕ. ఇతర ࣄࡓసदࡏऱ కం݄ ఇ࢑ ۧ एڕఎ ࡮ వ 

ङ޶࢑ రछߖ ݞږ ߘऴప࢐ࣔల ޠ ࣕంచగలࡽ࢐ 300 ࢓झ  కం݄ ఎڕए వ శړ फ 

झڿంܽࡔ ଅ ఒښ ఓ घࣕ  ޳ࡶ నݟపݟ࠭ ऱࡏసदࣄࡓ ړ߱ క߅అ ࣅࡰవ. ఇࡱ࢑ ڡ

అࡲङ झࡽࣖ యంߖࠫ एړߟ ړࡹ రంࡎశ ڡంࣄ  న ࡓకए  ࠼ఉంܼ ݟफޒఒ ޜ ࡱ

io ࠴ ࡍ࢐తफం ఉపࡍతల ࢙࡮ࢡङ ऒߖ  IO ߭ం۪ޔం޴ 

These special types of resistor are called “Chassis Mounted Resistors” because they are 
designed to be physically mounted onto heatsinks or metal plates to further dissipate the 
generated heat. The mounting of the resistor onto a heatsink increases their current carrying 
capabilities even further. 

Another type of wirewound resistor is the Power Wirewound Resistor. These are high 
temperature, high power non-inductive resistor types generally coated with a vitreous or 
glass epoxy enamel for use in resistance banks or DC motor/servo control and dynamic 
braking applications. They can even be used as low wattage space or cabinet heaters. 

The non-inductive resistance wire is wound around a ceramic or porcelain tube covered 
with mica to prevent the alloy wires from movifig when hot. Wirewound resistors are 
available in a variety of resistance and power ratings with one main use of power 
wirewound resistor is in the electrical heating elements of an electric fire which converts the 
electrical current flowing through it into heat with each element dissipating up to 1000 
Watts, (lkW) of energy. 

in ohms and for a series AC circuit is given as, Z 2 = R 2 + X 2. 

ఈ ऴపޙङ క రڒల మండలం "చ࠶ ࣒ࣄంࣄࡓ ݋సदࡏऱ" అࣃࡱߧ ߖफ  ,ࡏ

ఎం޶కం݄ అޒࠥ ࢑కంޒࣜ ڴझ ంڡझ ఉతओ ړపలకల߯ ߩహࡹ ޳ࡶ  నऒ ం 

కం݄ ఉతओ޶ఎం ,న࢑ݟంచబ޴ం߰ࡐ ړߖయܼۯ నऒ  ߖݟ࢘ న࠳



 

కएࡅ ంܿ࠶ ߯ ڡࣄܼࣛ .޴ంޔऱࡱదజࢗ  ࢐హక फతࣆऴప ࡍ࢐ ంܿ࠶ 

बࡌమࣃ ङ లߘ మࡍంత ߭ం۪ޔం޴. 

మࡖక రకం wirewound ࡗߖధకం పవ࡛ ࢙ छࡏ एڕఎ ధకం. ఇ࢑ࡗߖ ݭ వڴ అ߅క 

ఉࢽप ऴగత, అ߅క శړ फ ߖڒ ఇߘओ ړ݃ द࢟  ధకࡗߖ ڴరణం߄ࣃ ,ࡱڒధకం రࡗߖ 

ङࠈ ం޳ࡶ ࡱڕ DC ࡛ܼ࠵ / సࡗछ  ۃంړࡔࠗ ڡనࠫݧ ࠾ࡍయంऴతణ మߖ 

అߘవరफࡹߕऱ  ఉపࡆగం ڝసం ܌ڴ ޳ࡶ ܌ڴ ఎړߦझ  ఎࡹ࠱ߕफ  అ࢑ .న࢑ࣄߪ 

एڕత ݞږ వ ܘ࢐݄ ओ࣋ ङڒ ޳ࡶ ࣒ ࢐డవ ߘటరऱࣖ ݋ߜࠉ ऐ۪ . 

 ߵߖڒ ࢙ ధకࡗߖ ధకࡗߖ రకࡔ ओߧక ޜڝ࠳ ߘࡏ న ߧంߧ ޳ࡶ ނڴంھ ނڴటदం 

۪ द݀  గܽदڴ కޔࡱ޶ం޶࢑ .޴ङ కएࡅ ధక యంऴతంࡗߖ ࢓࠾࢐ ޠ  ఒక 

ऴప߄న ఉపࡆగం޶࢑ ޜङ  లڒర ࡱऱ పࡏసदࣄࡓ नߤऱࡘ࢙ ࡹలࢡధక అంࡗߖ ޠ

ऴపޒఘటన మ࠾ࡍ శړ फ ܽࡔంڿझ ଊ లࣃࠚफ ङ޶࢑ ޴ఇ ,࠼ ऒߖऴప࢐ࣔ ޠ  ఉషपంړࡹ 

ऴపవࣕంۯ ऴప࠮ ޒలߖڒऒ  1000 ࢐టऱ వరࢗ ڕదజࡱऱޔం޴ (ఉ޳. lkW) శړ फ. 

Because the wire of standard wire wound resistors is wound into a coil inside the 
resistors body, it acts like an inductor causing them to have inductance as well as resistance. 
This affects the way the resistor behaves in AC circuits by producing a phase shift at high 
frequencies especially in the larger size resistors. The length of the actual resistance path in 
the resistor and the leads contributes inductance in series with the “apparent” DC resistance 
resulting in an overall impedance path of ZOhms. 

Impedance ( Z ) is the combined effect of resistance ( R ) and inductance ( X ), measured  
When used in AC circuits this inductance value changes with frequency (inductive 

reactance,XL = 27t/L) and therefore, the overall value of the resistor changes. Inductive 
reactance increases with frequency but is zero at DC (zero frequency). Then, wirewound 
resistors must not be designed or used in AC or amplifier type circuits where the frequency 
across the resistor changes. However, special non-inductive wirewound resistors are also 
available. 

࢙ కށࠪࡌߵ కएࡅ ࡱڒధࡗߖ యంڴ ࡛  ࢙ సद࡛ࣄࡓ ࡛ झ ऱࡹ࠼ڒ పల ఒకࡹ ݠࠈ   ړ

 ߵ޴ండటం వలన, అޔ࢓యమڴ  ࡮ݦఉం ڵ࡯క ߘధకతࡗߖ ࠾ࡍమ ڕపࡔࡔ

ఒక ఇండక दࡏ వࡵ పࣆۯߖफం޴. ఇ޴ ߭దभ పހࠪࡍల ࣃࣄࡓद ర ऱࡹ అ߅క 

߲నఃߕߩङ ల వదभ దశల ࢳ दߺ ऒ  ఉతओ छ޳ యడంۯ फޒ  ࡱ࠻క వల࡯࠶ ࡌ

సࡐए ङ టऱࡹ ऴపవࡍ फࣆफంࡗߖ .޴ధకం మݩࡰ ࠾ࡍझ ଊ ࢐సफవ ࡗߖధక ࠪ ర ठం ࡅకए  

߰డࡎࣄ ,࢓ ऱ࣎ ఇండڙ दߘझ ए సओ" ޴फంࣆۯ హదం޾  షदంڴ" DC ࡗߖధం ఫ࡯తంڴ 

ZOhms ࡅకए  .ధ ࠪరठంࡗफ అవࡍߪ 



 

ڙఇండ ࠾ࡍఘటన (R) మޒऴప ޴ߝధకం (Z) అࡗߖ दߤझ  (X), ࣃࡱڜफ  ࡏ

छڙࡎࠆ झߗ  (ఇండवړ दܽ క࠻ࡍ ࢟ दߤझ , XL = 27t / L) ޜ ఈ ఇండڙ दߤझ  వࡱ࢑ 

ओࡏࠪ లߘ AC సࡐए ङ టऱࡹ ఉపڵࡆంۨనߩओ కएࡅ ధకంࡗߖ ,వలऱ޶అం ,ݡ  

ࠪ వࡱ࢑ తफం࠴ ओࡏ  ߵ.ࡱ చరङޒరక ऴపࡔ छڙࡎࠆ  झߗ ߭ ޜ  ޙ࠼అ ,޴ంޔڷࡏ

DC (ߕࣆऒ  ߲నఃߩనङ ం) వదभ ߕࣆऒ  ఉంܿం޴. అߩओ  ऱࡏసदࣄࡓ ݭनంࡏ࢙ ,ݡ

ఎ࠻ ޳ࡶ ࣄంߧऱࠀయ࡛ ݅ߵ సࡐए ङ టऱ ࡐపకలओ న޳ࡶ ࡹ 

ఉపڵࡆంచږడ޶, ఇకए డ ࠶ంܿ అంతరంగ ڙࡎࠆछ झߗ  ޴ఏ .޴ంޔࡏࠪ 

ఏ࠳నపओ ङޙऴప ,ڔܽ క࠳న ߖڒ ఇߙओ ङ డړ द࢟  wirewound ࣄࡓసदࡏऱ ݞږ 

అంࡹܿࠈ޶ ఉߕऒ  .࠼

Because the wire of standard wire wound resistors is wound into a coil inside the 
resistors body, it acts like an inductor causing them to have inductance as well as resistance. 
This affects the way the resistor behaves in AC circuits by producing a phase shift at high 
frequencies especially in the larger size resistors. The length of the actual resistance path in 
the resistor and the leads contributes inductance in series with the “apparent” DC resistance 
resulting in an overall impedance path of ZOhms. 

Impedance ( Z ) is the combined effect of resistance ( R ) and inductance ( X ), measured  
When used in AC circuits this inductance value changes with frequency (inductive 

reactance,XL = 27t/L) and therefore, the overall value of the resistor changes. Inductive 
reactance increases with frequency but is zero at DC (zero frequency). Then, wirewound 
resistors must not be designed or used in AC or amplifier type circuits where the frequency 
across the resistor changes. However, special non-inductive wirewound resistors are also 
available. 

కएࡅ ࡱڒధࡗߖ యంڴ ࡛࢙ కށࠪࡌߵ సद࡛ࣄࡓ ࡛࢙  झ  పల ఒకࡹ ݠࠈ 

ऱࡹ࠼ڒ  ߘధకతࡗߖ ࠾ࡍమ ڕపࡔࡔߵ ޴ండటం వలన, అޔ࢓యమڴ ړ

కڵ࡯ ఉం࡮ݦ ఒక ఇండక दࡏ వࡵ పࣆۯߖफం޴. ఇ޴ ߭దभ పހࠪࡍల 

दࣃࣄࡓ ర ऱࡹ అ߅క ߲నఃߕߩङ ల వదभ దశల ࢳ दߺ ऒ  ఉతओ छ޳ యడంۯ फޒ  ࡌ

एࡐస ࡱ࠻క వల࡯࠶ ङ టऱࡹ ऴపవࡍ फࣆफంࡗߖ .޴ధకం మݩࡰ ࠾ࡍझ ଊ 

࢐సफవ ࡗߖధక ࠪర ठం ࡅకए  ߰డࡎࣄ ,࢓ ऱ࣎  ఇండڙ दߘझ ए  ޴फంࣆۯ హదం޾ 

"సओ షदంڴ" DC ࡗߖధం ఫ࡯తంڴ ZOhms ࡅకए ࡍߪ  फ అవࡗధ ࠪర ठం. 

ڙఇండ ࠾ࡍఘటన (R) మޒऴప ޴ߝధకం (Z) అࡗߖ दߤझ  (X), ࣃࡱڜफ  ࡏ

छڙࡎࠆ झߗ  (ఇండवړ दܽ క࠻ࡍ ࢟ दߤझ , XL = 27t / L) ޜ ఈ ఇండڙ दߤझ  వࡱ࢑ 

ओࡏࠪ లߘ AC సࡐए ङ టऱࡹ ఉపڵࡆంۨనߩओ  ధకంࡗߖ ,వలऱ޶అం ,ݡ



 

కएࡅ ओࡏࠪ వࡱ࢑ తफం࠴  చరङޒరక ऴపࡔߵ .ࡱ छڙࡎࠆ  झߗ  ޜ

ऒߕࣆ) DC ޙ࠼అ ,޴ంޔڷࡏ߭  ߲నఃߩనङ ం) వ߂ద ߕࣆऒ  ఉంܿం޴. 

అߩओ एࡐస ߵ݅ య࡛ࠀऱߧం࠻ ޳ࡶ ࣄऱ ఎࡏసदࣄࡓ ݭनంࡏ࢙ ,ݡ ङ టऱ 

పకలओࡐ న޳ࡶ ࡹ ఉపڵࡆంచږడ޶, ఇకए డ ࠶ంܿ అంతరంగ 

छڙࡎࠆ झߗ నపओ࠳ఏ ޴ఏ .޴ంޔࡏࠪ  ङޙऴప ,ڔܽ క࠳న ߖڒ ఇߙओ ङ డړ द࢟  

wirewound ࣄࡓసदࡏऱ ݞږ అంࡹܿࠈ޶ ఉߕऒ  .࠼

 

 
 
 
 
 
 
  



 

 
 

Wirewound Resistor 
 _____________________________________________ 

Who wound resistor construction 
Wirewound resistor types are prefixed with a “WH” or “W” notation (eg WH1OQ) and 

are available in the WH aluminium clad package (±1%, ±2%, ±5% & +10% tolerance) or 
the W vitreous enamelled package (+1%, +2% & ±5% tolerance) with power ratings from 
1W to 300W or more. 

సद࡛ࣄࡓ नߤऱࡘ࢙  రࡱڒ "WH" ޳ࡶ "W" ܽߠషߤ (ఉ޳ WH1OQ) ޜ ࠭ంڴ޶ 

ఉంܼ࠼ మ࠾ࡍ WH అࡲङ ङߦ ంۨనࡍయం ధߖࠫ  %5 ± ,%2 ± ,%1 ±) ܋ښ

& + 10% సహనం) ޳ࡶ W ࠫऴశమ 1W ߘం300 ݟW ޳ࡶ అంతకం݄ ఎڕए వ 

ړశ ݟంߘ फ ܽࡔంڿझ ଅ అమࡍऐ న ߦङ  .(సహనం %5 ± & %2 + ,%1 +) ܋ښ

THE COLOUR CODES IN A RESISTOR 

There are colour bands on the resistances which is used to denote the value of Resistors. 
This way small space on the resistance is utilised to write the value of resistance on the 
Resistors. The colours are given the values as below: 

Black- 0, Brown-1, Red-2, Orange-3, Yellow-4, Green- 5, Blue-6, Violet-7, Grey-8, 
White-9, 

Gold and Silver are utilised to denote the tolerance values of 5% and 10% respectively. 
How to use the code: 

We have a FOUR Band scheme which is most common. First and second Bands are for 
the two digits and third band is for Multiplier and the fourth band is for tolerance. 

Multiplier is 10Color Code-. For example if the third band is RED. The Multiplier will be 
102= 100. 

Thus the Multipliers for Black=10°=l, For Brown=10’=10 and so on 

 

 

సद࡛ࣄࡓ झ కएࡅ   ధకతల߯ࡗߖ ۯంڵࡆఉప ړߖݞంచۨࣇ ߘవࡱ࢑ 



 

రంࠈ ڷङ ంݡऱ ఉߕऒ ఘటన߯ ఈ ۨనऒޒऴప .࠼  ऴప޻శం ࣄࡓసदࡕझ ओ  ధకࡗߖ 

 ందࡍڡ ࡱڷరం .޴ంޔݡంచబڵࡆఉప ړߖݞయࡌ࢟ ߘవࡱ࢑

ఇవछ ࡱవࡱ࢑ బݞन ऱࠌ  ,5- ߤࡎۃ ,4- ߩࣆంజ -3, పࡍߕ :࠼  ,7- ݋ࡵ࢙ ,6- 

లछࣄ ࠾ࡍరం మڴబం ,9- ݋࢙ ,8- ࡔۃ ࡛ వࡏస5 ڴ% మ10% ࠾ࡍ 

సహనం ࡱ࢑వలۨࣇ ߘంచړߖݞ ఉపࣃڵࡆफ  ࡮ఎ ݭڝ .ࡏ

ఉపڵࡆంۧ߄ࣃ ࡮ۧ ڕࠪ :࡯రణ ࠈङ ంݭ పథకం ఉం࠴ .޴దܽ 

మࡓ ࠾ࡍండవ ࠈంݭझ ङࠈ డవ࠮ ࠾ࡍమ ࡱڙఅం ݡంࡓ  ంڷ ݭణకం 

ङࠈ లठవߕ ࠾ࡍసం మڝ ంݭ సహనం ڝసం ఉం޴. 
 

Practical Exercise: Measuring Resistance Values using colour codes and 
verify the readings by measuring in a Digital Multimeter 

Example: Take the example of a resistor given below: 
Resistor Band Codes

First Digit= 2 (code for RED), Second Digit= 2(Code for RED), Third band is Multiplier 
10°= 1 and the Fourth band is Gold indicating a tolerance of 5%. 
Thus the value of this Resistor will be : 2 2 x 1= 22 Ohms having tolerance of 5%. Verify 

the readings by measuring the resistance as described in Multimeter section. 

SERIES AND PARALLEL CONNECTIONS OF RESISTORS 

Series Resistor Connections 



 Reeletnnce connected in parallol

 

  
Series Resistor Connections 

• Resistors that are daisy chained together in a single line are said to be connected in 
SERIES. One end of the Resistor is connected to the other end of the other and so on. 

• Series connected resistors have a common Current flowing through them. 

Total = Il = 12 = 13 .... etc 

• 'Hie total circuit resistance of series resistors is equal to: 
R . = R + R, + R + ............ R etc. 

total 12 3 n 

• Total circuit voltage is equal to the sum of all the individual voltage drops. 
V 

total = VI + V2 + V3 .... etc 

• The total resistance of a series connected circuit will always be greater than the highest 
value resistor. 

Parallel Resistor Connection 



 

 

Resistors in Parallel 
Resistors are said to be connected together in “Parallel” when both of their terminals are 
respectively connected to each terminal of the other resistor or resistors. Unlike the previous 
series resistor circuit, in a parallel resistor network the circuit current can take more than 
one path as there are multiple paths for the current. Then parallel circuits are classed as 
current dividers. 

घࡍ݃ ࢐ܽ ऱࡏసदࣄࡓ నࡽझ  ޒऱ ऴపࡏసदࣄࡓ ޳ࡶ ధకంࡗߖ ఇతర ࡹంܽݟంࡓ 

घࡍ݃ నࡱए  అߘసంߖ߄ంచబݟ ఉనऒ ओߩ  ࣄ࡯క ࡹ "సࠪంతర" ݡ

కࡱపబడ࠼ޑ. ࠭ సद࡛ࣄࡓ ࣒ࡎࣄ పܽߘ  సࡐए ङ  సࠪంతర ,ݞంڕڒ ࡵవ ݋

టछߜ ధకంࡗߖ एࡗ ଊ ऴపࣆफత ڝసం బࣗళ ࠪ ठࡌ ఉనऒ ࡱ ం޶న సࡐए ङ  ݋ంࡓక ݋

ఒకܽ కం݄ ఎڕए వ ࠪ ठࡌ ओߩఅ .޴ంޔݡऱ పࡹ  फతࣆऴప ࡱ࠻సࠪంతర వల ݡ

dividers ڴ వࡎ ठకࡍంచబݞन  .࠼

• Resistors that have both of their respective terminals connected to each terminal of 
another resistor or resistors are said to be connected in PARALLEL. 

• Parallel resistors have a common Voltage across them. 
V 

S=V1 = V2 = V3 .... etc 

• Total resistance of a parallel circuit is equal to: 
J_=-J_+J_+_J_....+J-etc. 
Rr R, Ri r3 Rn 

• Total circuit current flow is equal to the sum of all the individual branch currents added 
together. 
^total = Il + 12 + 13 .... etc 

• The total resistance of a parallel circuit will always be less than the value of the smallest 
resistor. 

Resistor Power Rating 
• The larger the power rating, the greater the physical size of the resistor to dissipate the 

heat. 

• All resistors have a maximum power rating and if exceeded will result in the resistor 
overheating and becoming damaged. 

• Standard resistor power rating sizes are 1/8 W, 1/4 W, 1/2 W, 1 W, and 2 W. 
• Low ohmic value power resistors are generally used for current sensing or power 

supply applications. 

• The power rating of resistors can be calculated using the formula: 

Power (P) = VxI=I2R= — 
R 



 

 

• In AC Circuits the voltage and current flowing in a pure resistor are always “/« phase" 
producing 0° phase shift.. 

• When used in AC Circuits the AC impedance of a resistor is equal to its D( I Resistance. 

• The AC circuit impedance for resistors is given the symbol Z. 
•  

Practical Exercise: Identifying Power Rating of a resistor by using size 
As the dissipated resistor power rating is linked to their physical size, a 1/4 (0.250) W 
resistor is physically smaller than a 1W resistor, and resistors that are of the same ohmic 
value are also available in different power or wattage ratings. Carbon resistors, for example, 
are commonly made in wattage ratings of 1/8 (0.125)W, 1/4 (0.250)W, 1/2 (0.5)W, 1W, and 
2 Watts. 

Generally speaking the larger their physical size the higher its wattage rating. 
Wirewound power resistors come in a variety of designs and types, from the standard 

smaller heatsink mounted aluminium body 25W types as we have seen previously, to the 
larger tubular 1000W ceramic or porcelain power resistors used for heating elements. 

ࡓ నݟటदబھదరۮ द࣎  ࡹణంࠪࡍక పޒࠥ ࡍ࢐ ۃంܽࡔ పవ࡛ ࡍ

అߘసంߖ߄ంచబݟనߩओ  ధకంࡗߖ ధకం ఒక 1Wࡗߖ ఒక 1/4 (0.250) W ,ݡ

కం݄ ࠥޒకంڴ ۨనऒ ఓࣕघ ޻అ ࠾ࡍమ ,޴ఉంܿం ڴ޴  నڵ࡯వ కࡱ࢑ ڡ

ړ࢑࢑ధ శ ऱࡏసदࣄࡓ फ ܽࡔ ܘ࢐݄ ޳ࡶంڿझ ଊ అంࡹܿࠈ޶ ఉంܼ࠼. 

ఉ޳హరణڒ ڕరख  ,W, 1/4 (0.250) W (0.125) 1/8 ڴరణం߄ࣃ ऱࡏసदࣄࡓ ߤ

1/2 (0.5) W, 1W మ݋࢐ 2 ࠾ࡍझ కएࡅ  ంగܽࡔ ܘ࢐݄  ऱࡹ తࡏ࠻ 

ऒߖހࠪࡍక పޒࠥ ࡍ࢐ ڴరణం߄ࣃ .࠼ޑయబడۯ  ఎڕए వߖ޳ ڴ 

 లڒర ࡱऱ పࡏసदࣄࡓ Wirewound పవ࡛ .޴ంޔߩۮ ߖఅ ۃంܽࡔ ܘ࢐݄

నࡱߕ࠮ మ࠾ࡍ రࡹڒऱ  లࣃࠚफ క ۨనऒށࠪࡌߵ ,࠼ झޒࣜ  ంڡ 

అࡲङ నࣄ۫ ࡹమనం గతం ߘలڒ25W ర ݠࠈ యంߖࠫ ऱܿޑ ,ڴపన 

అంࢡలڕ ఉపڵࡆంۯ ߭దभ ھటदం 1000W ߧ ޳ࡶ ڡࠫࡌࣄంނڴ శړ फ 

दࣃࣄࡓ ర ऱ࠶ ڕంࣄۯ ݋ం޴. 



 

Inductors 
TYPES OF INDUCTORS, SPECIFICATIONS AND APPLICATIONS 
THE INDUCTOR 

The Inductor is a Coil of WIRES. This device stores Energy in the Form of Magnetic Energy 
. The Energy exists till there is current Flowing through it. When the current is not the 
Energy will not be there i.e it will no more a Magnet. Inductor opposes the change in Electric 
current. 
[When an electrical current flows through a wire conductor, a magnetic flux is developed 
around the conductor producing a relationship between the direction of this magnetic flux 
which is circulating around the conductor and the direction of the current flowing through 
the same conductor. This well known relationship between current and magnetic flux 
direction is called, “Fleming’s Left Hand Rule”. This phenomenon is known as 
Electromagnetism.] 

ఇండక दࡽ࢙ ࡏझ కएࡅ  ऒڻࠪ కరంࡍఈ ప .ࡽ࠼ڒ  ࡎఎన ڡܽ ण ߷రం ࡅకए  శړ फߖ 

లछߖ ङ޶࢑ फతࣆऴప .޴फంࣆۯ  ړశ ڕవర ۯऴపవࣕం ޠ फ ఉం޴. ऴపࣆफత శړ फ ఎߩओ  ݡ

ఉండ޶ అనڴ అ޴ ఇక ࠪڻऒ ړఎలव .޶ڒ ݋ दڡ కࡓంࡏࠪ ࡹ ݋ओ  द࡛ڒఇండ ߘ

వङ ఒక ࢙࡛ కండక] .ࡏంۧړࡔޒ द࡛ छ޳  ङ޶࢑ ఒక ࡌ फనऒࣆऴప࢐హం ऴపవࣕ ޠ ओߩ  ,ݡ

కండక द࡛  ۪ द݀  ऴపవࣕంۯ మ࠾ࡍ అ޻ కండక द࡛ छ޳   ڕశ޴ फతࣆऴప ۯऴపవࣕం ࡌ

۪ द݀ నऒޔڷࡏޒ   ఈ అయࣃए ంత ࣒ࡌవ࠭ ࡅకए మధङ ڕశ޴   సంబంߖ߄ऒ  

ఉతओ కండక ࣋ۯ फޒ द࡛  ۪ द݀  ఒక అయࣃए ంత ऴప࢐హం అࠚవృ޴म ۮంޔ޶ం޴. 

ऴపࣆफత మ࠾ࡍ అయࣃए ంత ऴప࢐హ ޴శల మధङ  ఈ ࣄ࡯ޘ ڴࠈన సంబంధం 

߾ " ऱࠫ ంࡅ ۃకए ࠆࡵ  द ङࣔ ంࡽࡐ ݭ" అࡱߧ ߖవబޔݡం޴. ఈ దృڵछ షߖ࠻ऒ  

ङ޶࢑ దయࣃए ంతతछ ం అࣃࡱߧ ߖफ  [.ࡏ
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Practical Experiment: Make an Electromagnet with a Coil 

Make a circuit as below: 

Figure 4.1: Experiment of an Electromagnet 

Connect a battery with a switch and an Coil. 

Take some Pins. 

Keep the switch in OFF position and bring the pins near the coil. Nothing happens. Keep the 

switch in ON position and bring the Pins near the coil. 

You will observe that the coil has become a magnet as Electric current flows through 

ఒక ࣄछ ۶ మ࠾ࡍ ఒక ࡹ࠼ڒफ ङࠈ  టߖࡎ కڡߜ द ۯయంݟ. 

ऒߖڜ झߤߧ   .ݟంڝࣆޓ 

OFF  ࣃब నం ࣄ ࡹछ ۶ ఉంచంݟ మࡽ࠼ڒ ࠾ࡍ సࠬపంߤߧ ࡹझ  ޵ఏ .ߖڕࣆޓ 

జరగࣃ  .޶ࡶब నం ࣄ ࡹछ ۶ ఉంచంݟ మࡽ࠼ڒ ࠾ࡍ సࠬపంߤߧ ࡹझ  

 .ߖڕࣆޓ

ఎࡵवړ दڡ కࡓం݋ ऴప࢐హం ޳छ एࣃఒక అయ ࡽ࠼ڒ ࡌ ంతం అ࠼ందࡏࠬ ߖ 

గమߖంచవ ऐ۪  
it and it attracts the Pins. 
But there is also another important property relating to a wound coil that also exists, which is 
that a secondary voltage is induced into the same coil by the movement of the magnetic flux 



 

as it opposes or resists any changes in the electrical current flowing it. 
Thus point to remember is the following: 
1. When Electric current flows through the coil it develops a magnetic field around it. 
2. The magnetic field keeps on expanding. 
3. The changing magnetic field then generates a Voltage and a current which flows 
opposite to the existing Voltage. Thus the inductor affects the rate of rise and fall of current. 

4. This happens till the magnetic field is stabilised and then there is no opposing current 
develops. The current develops because of changing magnetic field. 

5. The Coil or Inductor then acts like a Short circuit act as Zero resistance and will pass all 
the Current. 
6. The inductor DELAYS the current build up and Stores the Energy in the form of 
Magnetic Field. 

ఇ޴ మ࠾ࡍ అߤߧ ޴झ  ఆకࡍ लࣆफం޴. 

एࡱ࠼ڒ యంڴ ఒక ߗڒ  సంబం߅ంۨన మࡖక ࠭ ఖङ  ,޴ఉం ݞږ फࣄన ఆ࠳

ఇ޴ ޴छ एࣃఅయ ܘदࡶ࢛ యޓ ంత ࣒ࡌవకం ࡅకए  ఉదङ మం ޳छ  ޻అ ࡌ

ऱࡹ࠼ڒ ङ޶࢑ ޳ࡶ ޴फంࣆߧࡔࡔߵ ړ ओࡏࠪ ߕ޼ఏ ࡹऴప࢐హం ޠ లߘ 

వङ  .޴फంࣆړࡔޒ

అం޶వలన ࡏڷफం۪ڝవలࣄన޴ ఈ ࡍڡం࢑ ޴ధంڴ ఉం޴: 

छ޳ ࡽ࠼ڒ .1 ړఎలव ࡌ दڡ కࡓం݋ ऴపవࣕࣆफనऒ ओߩ ۪ ߖ޳ ,ݡ द݀  ఒక 

అయࣃए ంత इߖࡌޠऒ  అࠚవృ޴म ࣆۯफం޴. 

2. అయࣃए ంత इऴతం ࢑సफࡍంచړߖݞ ఉం۪ޔం޴. 

నऒޔࡏࠪ .3  అయࣃए ంత इऴతం అߩओ ऒ܌दࡶ࢛ ఒక ݡ  ఉతओ  ޴फంࣆۯ फޒ

మ࠾ࡍ ऴపࣆफత࠭నऒ ए܌दࡶ࢛   వङ ఇండక ۯ޶అం .޴फంࣆకం ऴపవࣕࡔޒ द࡛  

ऴప࢐హం మ࠾ࡍ ऴపࣆफత పతనం ߘܿࡔ ऴప࠙࢑తం ࣆۯफం޴. 
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4. అయࣃए ంత इऴతం  ࣄबࡎకࡍంచబݦ వరڕ ఇ޴ జޔڷࡏం޴, అߩओ  फతࣆऴప ݡ

వङ एࣃఅయ .޶ందۮ म޴వృࠚకత అࡔޒ ంత इߖࡌޠऒ  ࠪరऐ డం వలన 

ऴపࣆफత࠭ అࠚవృ޴म ۮంޔ޶ం޴. 

ఇండక ޳ࡶ ࡽ࠼ڒ .5 द࡛  అߩओ ۨ ఒక ڴఘటనޒऴప ࡗ܋ ݡ నऒ  సࡐए ङ చరङ ݋  
వࡵ వङ వహࣆࡍफం޴ మ࠾ࡍ అߖऒ  ऴపࣆफత ࣆۯ ࣒ߦफం޴. 
6. ఇండక दݠ ࡏల࡛झ  ऴపࣆफత ࡌߖघ ణం మڻࠪ ࠾ࡍऒ ړశ ࡹపంࡐ नࡽ߹ ڡܽ फߖ 
లछߖ  .޴फంࣆۯ 
 

Experiment: To Study the Current Flow Delay Action of the Inductor 

 

  



 

Figure 4.2 A Typical Inductor 

Compare the action to accelerator of a car. The car 
accelerates and gains speed only after delayed time then the 
speed is Stabilised. 

In its most basic form, an Inductor is nothing more than 
a coil of wire wound around a central core. For most coils 
the current, ( i ) flowing through the coil produces a 
magnetic flux, ( NO ) around it that is proportional to this 
flow of electrical current. 

The Inductor, also called a choke, is another passive 
type electrical component which is just a coil of wire I hat 
is designed to take advantage of this relationship 

by inducing a magnetic field in itself or in the core as a result of the current passing through 
the coil. This results in a much stronger magnetic field than one that would he produced by a 
simple coil of wire. 
Inductors are formed with wire tightly wrapped around a solid central core which i.in be 
either a straight cylindrical rod or a continuous loop or ring to concentrate I heir magnetic 
flux. 

' I he schematic symbol for a inductor is that of a coil of wire so therefore, a coil of wire can 
also be called an Inductor. 
 

Inductors are usually are categorised according to the type of inner core they are Wound 
around, for example, hollow core (free air), solid iron core or soft ferrite core Willi the 
different core types being distinguished by adding continuous or dotted piiliillcl lines next to 

the wire coil as shown below. 

ఒక ࡅ ࡏڒకए झړ࠻  లࡔటࡗफ ߱ ऐࡱ ࢘ ࡏڒ .ݟంڝ గవంతం మ࠾ࡍ ఆలసङ ం 

అ࠼న త࢐ࡏత ࠪ ऴత࠲ ࢘ గం ࢘ గవంతం ࣆۯफం޴, అߩओ ࢘ ݡ గం ߖలకడڴ 

ఉంܿం޴. 

ఒక ఇండక ,ࡹపంࡐ న߄ऴప ߖ޳ द࡛ ۪ ంऴదంښ ంऴదښ  द݀  ఒక ࡽ࠼ڒ ࢙  యంڴ ࡛

కం݄ ఎڕए వ ࡽ࠼ڒ ࡮ۧ .޶ڒझ छ޳ ࡽ࠼ڒ फత࠭, (i)ࣆసం ऴపڝ   ࡌ
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ऴపవࣕంۯ ఒక అయࣃए ంత ऴప࢐హం, (NO) ޶࢑ ߖ޳ङ  ړߖऴప࢐ࣔ ޠ

అߦߘࠪࡹߘతంࡹ ఉంܿం޴. 

ఒక ۳ڡ అߧ ݞږ ߖలవబݦ ఇండక द࡛ , మࡖక ߖऴࢳए య రకం ఎలवړ दకࡽ ࠙ గం, 

ఇ޴ ࢙࡛ ఐ ࡅ ݋ښకए  ఒక ࡽ࠼ڒ ఈ సంబంధం ࡅకए  సంڝ భం࡮ 

 ޴ంݟంచబ޴ం߰ࡐ

छ޳ ࡽ࠼ڒ एࣃऱ ఒక అయࡗڝ ޳ࡶ ࡹߖ޳ ڴతం࡯ఫ ۃంࣄߦ फతࣆऴప ࡌ ంత 

इߖࡌޠऒ छ޳ ంచడంߧࡔࡔߵ   ࡽ࠼ڒ రణ߄ࣃ ఒక ߘఅత ڴతం࡯ఫ ߖ޵ .ࡌ

छ޳ ࡛࢙ ఉతओ ࡌ एࣃన అయ࠳బల ࡮ۧ కం݄ ߖ޳ ࣋ۯ फޒ ంత इऴతంࡹ 

ఉంܼݡ. 

ऒڻࠪ ࠾࢐ ߘߝ ఫ  ڡܽ ऱڕझ ऒ  దృࢳद ښంࡎ߂కࡍంచړߖݞ ఒక ऴపతङ  ࡏండ࡯ࣄ ࣾ

 ంऴదښ ఒక ఘన ݦఉం ڴ iI ݦఉం ڴ ۃంࡍ ޳ࡶ ߵࡲ రంతరߖ ఒక ޳ࡶ ݭࡌ

۪ ࡛ڝ द݀ ర࢙ ݟफ ۪టदబࡗ࢙  ऱޜ ఏరओ  .޴ంޔݡ

 ߵఒక ߘఅత ߘߝ' ۨ ڕపࡔࡔ హऒ ۨ న࠳ హऒ ం, అంࡽ࠼ڒ ۯ޶ ࢙ కएࡅ ࡛ , 

ऒࡏ࢙ ࡽ࠼ڒ ఇండక ݞږ  दࣃࡱߧ ڴࡏफ ࠭. 

ఉ޳హరణڕ ఇంڒ ࡛ݩర߄ࣃ ࡱڒరణంڴ అంతర ठత ࡛ڝ రۮ ړߖڒం޴నڴ࢑ 

వࡎ ठకࡍంచబడ࠼ޑ, ఉ޳హరణڕ, ࣟ  ࡛ڝ పߘఘన ఇ ,(࡛࠼ఎ ࡎࠆ) ࡛ڝ ࡹ

࢘ ऱࡰ࢑ ࡛ڝ ݋ࡕ࡛߾ న࢙޶మృ ޳ࡶ छࡔ ࢘ ࡱڒర ࡛ڝ ࡏ छࡔ  ڴࡱڒన ర߄ऴప ࡏ

కए۪ ޳ࡶ రంతరߖ ల ߯ࡵౖ࡯ऱࡽए  పంڕफࡱ 
 



 

 
 
 
 
 
 
 
 
 
 
The current, i that flows through an inductor produces a magnetic flux that is 
ऴపࣆफత࠭, ߘߝ ఒక inductor ޳छ एࣃఒక అయ ޴फంࣆऴపవࣕ ࡌ ంత  ఫ ऱڡझ  

ఉతओ  फޒ

proportional to it. But unlike a Capacitor which oppose a change of voltage across their 
plates, an inductor opposes the rate of change of current flowing through it due to the build 
up of self-induced energy within its magnetic field. 
In other words, inductors resist or oppose changes of current but will easily pass a steady 
state DC current. This ability of an inductor to resist changes in current and which also 
relates current, i with its magnetic flux linkage, NO as a constant ol proportionality is called 
Inductance which is given the symbol L with units of Henry, (H) after Joseph Henry. 
߮  ࢐ܽ ߗڒ .ڴణంڷߘఅ ړߖ޳ ऱܿ ऱ అంతܼ ࢛ ࠪ ܘदࡶ ओࡏ వङ ߘ  ఒక ۯంړࡔޒ

एࣃఅయ ߖ޳ ఒక అ࢐హకం ,ݞంڕڒ ࡵట࡛ వࣄߦڙ ంత इऴతంࡹ 

छࣅ య-ࡍࡔߵత శړ फߖ ߭ం۪ڝవడం ޳छ కएࡅ फత ऴప࢐హంࣆऴప ࡌ ओࡏࠪ   

వङ ߘܿࡔ  .޴ంۨంړࡔޒ

ఇతర ࠪటలࡔߵ ,ࡹరࡱڒ ऴపࣆफత ࠪࡏओ లߘ అݡनڕంܼ޳ࡶ ࠼ 

వङ ࣋  న࠳बరࣄ  ڴలభంࣆ ߖڒ ࠼ంۧړࡔޒ द݋ DC కࡓంܽऒ  పం࠼ޑߩ. 

ऴపࣆफత࠭నऒ  ࠪ ओࡏ లߘ అݡनߝڕ ఒక ఇండక द࡛ కएࡅ  మరबङࣃ  ࠭, మ࠾ࡍ 

INDUCTOR SYMBOLS 



 

ऴపࣆफత࠭నऒ ࠪ ߖ޳ ,సంబంధ࠭ ߖ޳  ऒڻ ఫ  ڡܽ ऱڡझ  న࠳बరࣄ  ఏ ,ޜ ܘښం࡯ 

ol అߦߘత࠭ వంܽ޴, ఇంڡݥझ ऒ  అࡱߧ ߖవబޔݡం޴, ఇ޴ ࣛ  హ۶ ,ࡎߤ

Because the Henry is a relatively large unit of inductance in its own right, for the smaller 
inductors sub-units of the Henry are used to denote its value. For example: 
ఎం޶కం݄ ࣛ ࣍ తన ࡎߤ ంత హڕए  ߵࡹ ߭ న࠳తߧࡔࡔ దभ ݋ߖ࠿, ఎం޶కం݄ 

కएࡅ ࡎߤࣛ  ۨనऒ  ړߖݞంచۨࣇ ߘవࡱ࢑ ߖ޳ ऱܿߖ࠿-పక సࠗࡔࡔߵ 

ఉపࣃڵࡆफ  :ړహరణ޳ఉ .ࡏ
 

 
 
 
 
 
So to display the sub-units of the Henry we would use as an example: 
• ImH = 1 milli-Henry — which is equal to one thousandths (1/1000) of an Henry. 
• lOOuH = 100 micro-Henries — which is equal to 100 millionth’s (1/1,000,000) of a 
Henry. 
The capacity of the inductors is controlled by the following: 
• The number of turns of Coils. 
• The materials that the Coils are wrapped around called (X )RE. 
•  
• • The cross sectional area of the coil. The larger the cross section the longer the 
Inductance. 

Prefix Symbol Multiplier Power of Ten 
milli m 1/1,000 103 
micro 0 1/1,000,000 10'6 
hano N 1/1,000,000,000 IO-9 

Inductance Prefixes 



 

 
Practical Exercise: Dismantle and identify the different parts of a relay 
There are four main parts in a relay. They are 
1. Electromagnet 
2. Movable Armature 
3. Switch point contacts 
4. Spring 
The figures given below show the dismantled parts of a simple relay. 

Relay Construction 
It is an electro-magnetic relay with a wire coil, surrounded by an iron core. When 
electricity flows through the coil it produces magnetic flux and attracts the armature ill 

ill close the contact to the switch. These parts are safely held with the help of a spring. 

Practical -Identify Different Types of Inductors 
A diverse electronic component used in a wide range of applications requires various 
types of inductors. These are of different shapes, sizes including the wire wound and 
limit ilayer inductors. Different types of inductors include high-frequency inductors^ . 
|n»wer supply line inductors or power inductors and inductors for general circuits. 
differentiation of the inductors is based on the type of winding as well as the core used 

 

࢑࢑ధ రࡷڒన అߘవర फࡹߕऱ  ఉపڵࡆంࠚ࢑ ۯనऒ  ఎలवڒदڡߖ ࠙గం 

࢑࢑ధ రࡷڒన ఇండక दర ऱ అవసరం. ఇࡔ࢘ ࢑छ  యంڴ ࡛࢙ ,ࡱࡌڒఆ ࡏ

మ࠾ࡍ పޒࠫࡍ ilayer ࡔߵరࡱڒ వంܽ ప࢑࢑ .ࡱހࠪࡍధ రࡷڒన 



 

छڙࡎࠆ-క߅అ ࡱڒరࡔߵ झߗ ऒߕఉ ࡱڒరࡔߵ   ࡌసరఫ ࡌn »సరఫ | .࠼

ङ޶࢑ ޳ࡶ ࡱڕపࡔࡔߵ ߤࡷ  రణ߄ࣃ ࠾ࡍమ ࡱڒరࡔߵ फޔ

సࡐए ङ టऱࡔߵ ڕరࡱڒ. ఇండ క द࡛ झ కएࡅ   ࠡదం ࢙ ంݟంࡅ ۃకए  రߖڒऒ  

అڼ࡮ ఉపڵࡆంۨన ࡛ڝ ఆ߄రంڴ ఉంܿం޴ 

Air Core Inductors 
In air core inductors the Core is missing. These type of Inductors are 
large in size as they can’t offer more inductance Without a Core. 
These are used in Radio and TV Receivers and iillici I Ugh I 
'rcqucncy applications. 
 
 
ఎ࡛ڝ ࡛࠼ ఇంݥక द࡛ झ  
ఎߵ࡛ڝ ࡛࠼  एߘన ఇ࠳ఈ రక .޶ࡶ ऱࡗڝ ࡱڕపࡔࡔ ङ ట࡛झ  
߭దभ పࠪࡍణంࡹ ఉߕऒ एڕఎ ݞంڕࡶ ࡛ڝ ఒక కం݄ అ࢑޶ఎం ,࠼ వ 
ఇండڙ दߘझ ऒ  అం޴ంచ࢓ࡶ. ఈ ࡆݟࡔ మ࠾ࡍ TV ࣅࡍవ झ࡛  మ࠾ࡍ iillici 
फࣃڵࡆऱ ఉపߘషښऱߧrcqucncy అ ߘߝ Ugh ߘߝ  .ࡏ
 
Ferro Magnetic or Iron Core Inductors 
The Iron Core inductors have Iron as their Core. These are not 
suitable for High Frequency applications as they have Eddy Current 
and Hysteresis losses. The Transformer is an example of Iron Core 
Inductors. 

 
ఐరࡔࡔߵ ࡛ڝ ߤపࡌڝ ࡍ࢐ ࡱڕऱ  ఐరߤ కڵ࡯ ఉߕऒ  ݋ంࡓन కݠఎ ఇ࢑ .ࡏ
మࣅࣕ ࠾ࡍद࣒ࣄࡓ నࢲद ఉనऒ ڵ࡯క ࡱ ం޶న ࣝ ڙࡎࠆछ झߗ  
అߘవర फߕలڕ ఇ࢑ సߕࡌ݋ .࢓߱ࡍझ औ రघ ࡛ ఐర࡛ڝ ߤ ఇంݥకझ ଊ 
కएࡅ  ఒక ఉ޳హరణ. 

 



 

FERRITE CORE INDUCTORS 
Ferrite Core Inductors have Ferrite ( a metal oxide ceramic 
based around a mixture of Ferric Oxide Fe2O3). These have small sizes and are good 
for High Frequency applications due to low core losses. 
Figure 4.5: Ferrite Core Inductors Toroidal Core Inductors 
 

 
 
 
 
 
Fluuro 4.7: Bobbin bnssd Inductors 

 
 
 
 
 
 
 

The coil is wounded on the Bobbin. This is used in Switched Mode Power Supply and 
Power converters. 



 

Multilayered inductors 

A multilayer inductor contains a first conductive coil pattern a nd a 
second conductive coil pattern which are arranged in two layers in the upper part of a 
multi-layered body and are connected electrically in a consecutive manner in series to 2 
more conductive coil patterns disposed in the lower part of the multi-layered body and 
therefore forming a spiral coil. These are mainly used in Mobile devices and also in 
Switched Mode Power Supplies and small DC-DC Converters. 

ఒక మࡰद࡛࠼ࡵ ఇండڒद࡛ ఒక ࠴దܽ ࢐హక ࡽ࠼ڒ నߕ࠮ మ࠾ࡍ ఒక 

య࡛ࡶ ండవࡓ न ࡅ ݠࠈకए  ఎڷవ ࠙గంࡓ ࡹంݡ ߰రࡹऱ  ఏࡌओ ܿ 

 ࠾ࡍమ ޴ఉంܿం ڵ࡯క ߘߕ࠮న ࡽ࠼ڒ ࢐హక ݩంࡓ నݟయబۯ

వࡏస ऴకమం޶࢑ ࡹङ  ࡽ࠼ڒ ࢐హక సࡏన 2 వݟంచబߖ߄సంߘफ అޜ

నߕ࠮లߘ బࣗళ ࡶయ࡛ न ࡅ ݠࠈకए  తڕए వ ࠙గం మ࠾ࡍ 

అం޶వలన ఒక ࠭ࡽ࠼ڒ ࡍ ఏరओ  ࡽࠑ࠴ ڴనం߄ऴప ఇ࢑ .޴फంࣆࡏ

పࡍకࡹࡌऱ  మࣄ ࠾ࡍछ ۶न ݭ࠵ పవ࡛ సౖ߭ ऱ࣎ ऱ  మ࠾ࡍ ۨనऒ  DC-DC 

కనछ ర दࡏऱࡹ ఉపڵࡆంచబడ࠼ޑ. 



 

 

Thin Film Inductors4 
These are completely 
different from the 
conventional chip-type 
inductors wound with copper 
wire. In this type, tiny 
inductors are formed using 
thin-film processing In create 
the chip inductor for 
high-frequency applications, which ranges from about nil no Henry. 

WA/zr is Reactance: As the resistor limits the current so does the REACTANCE in ■ill 

inductor limits the flow of current. The formula for reactance is as below: 

X, 2nfL Ohms  
Where XL is Inductance in Ohms, f is frequency in Hertz and L is inductance in I li nry. 

For DC Currents: The Value of f will be Zero. Thus the Reactance offered is 0. hrmcmber 
that for DC the Inductor acts like a SHORT CIRCUIT just like a WIRE. 

For AC Circuits: The value of f will increase and as the frequency increases the 
Kl'ACTANCE increases. Remember thus that for High Frequency circuits the Inductor acts 
like an OPEN CIRCUIT. 



 

Applications of Inductors 
I, Application of Cl iOKE in Tubelights: 

  
A: Fluorescent tube, B: Power (+220 volts), C: Starter, D: Switch (bi-metallic thermostat), 
E: Capacitor, F: Filaments, G: Ballast 
CHOKE is nothing but an Inductor and Starter consists of a Bimetallic Thermostat Switch 
and a Capacitor. 
In a tube light, Ionization should take place inside tube to get Ions produces which induces 
light, To get Ionization needs high voltage at starting , Once it gets ionized, after that no 
need of High voltage, It mean at starting we require high voltage. Tube light will have 
Choke ( which is an Inductor) and starter contains capacitor in parallel with a Bimetallic 
switch. 
When you switch on starter bulb is short circuited and heating current flows through series 
circuit. After some time (few second) gas bulb is heated enough and bi-metal electrode 
break the series circuit. Sudden reduce in circuit current causes induction of high voltage on 
inductor and so on the opposite electrodes ol neon tube. Neon tube starts to glow giving the 
light. At the same time the starter bulb continue to glow and keep hot preventing bi-metal 
electrode to close again. Start of neon tube may be clean or through few attempts 
(flickering). Inductor limits the neon tube voltage when it glows to abt. 50V. 
The capacitor is for EMI suppression( which is of high frequency) and will reduce the 
humming sound. We will learn in the Capacitor section that Capacitor acts as short circuit 
for High Frequencies. This is typically a fairly-small value - anywhere between In to lOOn, 



 

depending upon who made your particular starter. 

A:  ࠂऱ ङ݀ ݋ం࣊ࡗ ࠗ, B: పవ࡛ (+220 ࢛ࡱदଊ), ࣃ  :ࣄद ర द࡛ , D: ࣄछ ۶ 

छ޴) घࡗథ ڡ࡯ܼ࠱- दࣃ झ݋ం࠱ట࡛, F: ߸లࣄߦڒ :E ,(݋ , G: ࠈङ ల࣒द 

CHOKE అ޴ߝ ఇంڡݥझ  ࠪ ऴత࠲ మࣃ  ࠾ࡍद ర द࡛  ఒక ڡ࡯ܼ࠱ࠑ థࡗघ दࣃ छࣄ ݋ ۶ 

మ࠾ࡍ ఒక ڒङ झߧ ట࡛. 

ఒక ݀ङ झߤࡆఐ ,ࡹ ݋ࡷ ࠗ ङ݀ ߘ  झߤࡆఐ .࡯పల ఉంۧࡹ ࠗ  ߖޒంڒ 

 ܘदࡶ࢛ క߅అ ړߖݞంచࠚరంࡌߵ ߤషܑߞࡆఅ ,޴फంࣆߧࡔࡔߵ

అవసరమޔ࢓ం޴, ఒకࡍࣃ అ޴ అయߗకరణం ۮంޔ޶ంࡶ࢛ ࣝ ,޴दܘ 

అవసరం ࡶనం޶న, అ߅క ޶࢑ङ ङ݀ .޴ంޔ࢓అవసరమ ܘदࡶ࢛ ޠ ࡷ ࠗ ऱ݇  

ఒక ఇండక ޴ఇ) ޴ఉంܿం ڡ۲ द࡛ ) మࣃ  ࠾ࡍद ర द࡛  ఒక ࠱ࠑట࡯ऱࣄ ڡछ ۲फ 

సࠪంతరంࣄߦڙ ڴటࡏऒ  కڵ࡯ ఉంܿం޴. 

दࣃ  ࡏࠬ ర द࡛  బࡹख ଊ ࠪࡍనߩओ एࡐद స࡛ࢲ ,ݡ ङ एࡐస ࣒ࡎࣄ ࠾ࡍమ ݋ ङ  ݋

छ޳ ऒߖڜ) ࢐తࡏంత సమయం తڜ .޴फంࣆۯ ݟ࢘ ߘफత ऴప࢐ࣔలࣆऴప ࡌ  

࣊కߘల) ڴङ ࣒ బࡽख  తڵనంత ࢘ݟ మ޴ ࠾ࡍछ  ࣒ࡎࣄ ݭदڝఎలव ࡽట࠱-

సࡐए ङ ऒܿ  ࢑ۨऑ నऒ ం ࣆۯफంࡽࡗ݋߭ .޴ కࡓం݋ ఇంڒ ࡛ݩరހల ࡔߵరణࡹ 

అ߅క ࢛ࡶदܘ ఇండڒदࡗऱ తڵ ठంచడం మ࠾ࡍ త޳छ వङ ࡌ झݭदڝక ఎలवࡔޒ  ఓࡽ 

ङ݀ ߤ࠻ߖ ڵऱ తࠓ ठంచవ ऐ۪ ङ݀ ߤࡆߖ . ఇవछ ޒంڒ ࠗ డం  ڿऱ 

दࣃ  ࡹసమయం ޻అ .޴ంޔ࢓రంభమࡌߵ ర द࡛  బࡽख फࣇࡏ࠱   ޴ంޔڷࣃనڜ 

మ࠾ࡍ మࢁच छ޴ ࣋࢘ࣄ࠮  ऒݡदڝఎలव ࡽట࠱-  ࢘  ߤ࠻ߖ .޴ంޔఉం۪ ڴݟ

కएࡅ టदంھ ऒߖڜ ޳ࡶ ڴऴభంࢤ రంభంࡌߵ   ऴపయޑऒ  ࡱ

छ޳ (ߝమڕߘࠫڕߘࠫ) వڒ ࡌ ऐ۪ . ఇ޴ గࡍ णంۯటߩओ फనऒࣆࡏ࠱ ݡ ओߩ  ݡ

ఇంధనం ߤࡆߖ ङ݀ ऒ܌दࡶ࢛ ࠗ  పࠫࡍతం ࣆۯफం50 .޴V. 

EMI అణۨ࢘తڕ (ࣄߦڙట࡛) అ߅క-ڙࡎࠆछ झߗ  ࠾ࡍమ ޴ఉంܿం ڵ࡯క ߖ

హࠫघ ంۃ ధछ ڵత ߖߖ ठࣆफంࣄߦڙ ࠭࠲ .޴ట࡛ ࣝ ڙࡎࠆछ झߗ ల ڝసం ࡛ࢲद 



 

సࡐए ङ ठܼ  వङ వహࡍంࣄߦڒ ۯట࡛ ࢑࠙గంࡏߝ ࡹऐ  ڴరణం߄ࣃ ޴ంܼ࠭. ఇڕ

అޒ తڕए వ ࡱ࢑వ - ఎకए మధङ ݩ ࠬ ࡹ  ऴపޙङ క  ࣃद ర दࡏऒ  ంۨన࢐ܽ߯޴ం߰ࡐ 

ఆ߄రపݟ ఉంܿం޴. 

2. APPLICATION AS Filters: Inductors are used extensively with capacitor and resistors 
to create filters for analog circuits and in signal processing. Alone, an inductor functions as a 
low-pass filter, since the impedance of an inductoi increases as the frequency of a signal 
increases. When combined with a capacitor, whose impedance decreases as the frequency of 
a signal im lease, a notched filtei can be made that only allows a certain frequency range to 
pass through. By 
combining capacitors, inductors, and resistors in a number of ways advanced filter 
topologies can be created for any number of applications. Filters are used in most 
electronics, although capacitors are often used rather than inductors when possible since 
they are smaller and cheaper. 

వడ߱త AS వడ߱తࡱ: అనۃ࡮ సࡐए ङ  టऱڕ మࣄ ࠾ࡍగऒ  ߵࡽ  సంڝ ۃంࣄ࣊ࡗ

߸లदర ऱߘ సృࢳदంచړߖݞ కంܽߦపݡڕ మࣄࡓ ࠾ࡍసदࡗझ ଅ ఇంݥక द࡛ झ  ࢑సफృతంڴ 

ఉపࣃڵࡆफ एڕత ,ڴࡍఒంట .ࡏ వ-వడ߱త వడ߱త వࡵ ఒక ఇండక दࡏ పߖ 

గऒࣄ కం݄޶ఎం ,޴फంࣆۯ ߭ ࡽ కएࡅ దలڷࡏ  ߲ నఃߩనङ ం ڴ࡮ ఇߘओ  ࠼݇

కएࡅ  ߭ రగడం ߭ ఉనऒ ߧ࡯फ కࡗటࣄߦڙ ఒక .޴ంޔڷࡏ ओߩ గऒࣄ ,ݡ  ࠹ఇ ࡽ

కएࡅ ܌ࡰ  ߲నఃߩనङ ంڴ తڵ ठ߱ నऒޔ ओߩ ࡍߖ ఒక ߖदࡰ߸ నࣄڶ ఒక ,ݡ भషद 

छڙࡎࠆ झߗ छ޳ .޴फంࣆޒమߘఅ ࠲ऴతࠪ ߖށࡔࢰ   ࡌ

3. As sensors in Traffic light controllers: Inductors can be used to sense magnetic fields or 
the presence of magnetically permeable material from a distance. Inductive sensors are used 
at nearly every intersection with a traffic light to detect the amount of traffic and adjust the 
signal accordingly. 

ఏ࢙ߕ అߘవరफߕల ڝసం అߕ߇తన ߸లद࡛ दంచవࢳసృ ߘల܊࡮߱݇  ऐ۪  అߝక 

ठࡌࠪ ऱࡹ ऱ, ఇండకࡏటࣄߦڙ  दࡏऱ మࣄࡓ ࠾ࡍసदࡏऱ కలపడం. వడ߱త࡮ۧ ࡱ 

ఎలवڒदڝߖझ ଊ ࢐డࡏޑ, అ࠼నపओ నऒۨ ڴऱ తర۪ࡏటࣄߦڙ ڔܽ  మڛ۳ ࠾ࡍన࢑ 

అ࠼నపओ ओߩనࡷ࢒ ݟంߘ ܽ  .࠼ޑంచబడڵࡆऱ కం݄ ఉపࡏदڒఇండ ݡ



 

 
4. As Transformers: Combining inductors that have a shared magnetic path will form a 
transformer. The transformer is a fundamental component of national electrical grids and 
found in many power supplies as well to increase or decrease voltages to a desired level. 
Since magnetic fields are created by a change in current, the faster the current changes 
(increase in frequency) the more effective a transformer operates. Of course, as the 
frequency of the input increases, the impedance of the inductor begins to limit the 
effectiveness of a transformer. Practically inductance based transformers are limited to the 
10s of kHz, usually lower. The benefit of a higher operating frequency is a smaller and 
lighter weight transformer can be used to deliver the same load. 

లరࡗ݋కం ݋ࡷ ڡ߸ࡌ݋ .5 ऱࡹ ࣊ झߕ ࡛झ : ఇం݄క द࡛ झ एࣃఅయ ߘ  ంత इࡱࡌޠ 

एࣃఅయ ޳ࡶ ంత इ޷ ࡱࡌޠరం ߘంݟ ऴగࣕంచగలࡔߵ .࢓రక ࣊ߕझ  ऱࡏ

ऒߖހࠪࡍప ڡ߸ࡌ݋  ܿࠈभࡏస ڴణంڷߘఅ ړߖ޳ ࠾ࡍమ ړߖݞफంచࡍڷ 

ࡷ ڡ߸ࡌ݋ ఒక ړߖݞయۯ फ݇  .࠼ޑంచబడڵࡆఉప ࡹ࡯డږ ޒऴప ߩ޳޳ 

 

6. Motors: Normally inductors are in a fixed position and not allowed to move to align 
themselves with any nearby magnetic field. Inductive motor leverage the magnetic force 
applied to inductors to turn electrical energy in to mechanical energy. Inductive motors are 
designed so that a rotating magnetic field is created in time with an AC input. Since the 
speed of rotation is controlled by the input frequency, induction motors are often used in 
fixed speed applications that can be powered directly from 50/60hz mains power. The 
biggest advantage of inductive motors over other designs is that no electrical contact is 
required between the rotor and the motor which makes inductive motors very robust and 
reliable. 

झ࡛ܼ࠵ .6 .7 ఇండక ڴరణం߄ࣃ : दࡏऱ  ࣄबర࠳న  ࣃब ऱࡹߕ  ఉంܼ࠼ 

మ࠾ࡍ సࠬపంߖࡹ అయࣃए ంత इऴతంޜ తమ࠭ޑ ߘ సమࡶఖనం 

ङ޶࢑ .࢓ంచޒమߘఅ ړߖݞయۯ ړశ ޠ फ࠻ ߖంࡍޠక శړ फړ ࠪరऐ  ړߖݞ

ࡍవߘఅ ڕలڕపࡔࡔߵ फࣆफనऒ ऒڻࠪ  ړశ ڡܽ फ ߧࡔࡔߵం࡛ܼ࠵ ۯ పరపޒ. ఒక 

ఇߘओ फ݇  ఒక ऴభమణ అయࣃए ంత इߖࡌޠऒ  సృࢳदం࢑ ۯధంڴ 



 

नݞంచబ޴ం߰ࡐ ऱࡏܼ࠵ న࠼రకమࡔߵ ओߘऴభమణ ࢘గం ఇ .࠼  ݋

छڙࡎࠆ झߗ छ޳  ట࡛झ࠵ ߤబܽद, ఇండࣾڒ ޴ంޔݡంచబࡍޠయంߖ ࡌ  

తర۫  ࣄबర࠳న ࢘గం అߘవర फࡹߕऱ  ఉపڵࡆంచబడ࠼ޑ, ఇ࢑ 50 / 60hz 

झߤ࠼࠱  శړ फ ߘంڴࡏߝ ݟ శړ फߖ ߰ం࠼ޑ޶. ఇతర నߕ࠮ల߯ ࡔߵరక 

झ࡛ܼ࠵ కएࡅ   అޒ ߭ దभ ऴపࡆజనం ఏࠫటం݄, ࡗట࡛ మࡏܼ࠵ ࠾ࡍ 

మధङ తघހరࡔߵ  క ࡏܼ࠵ऱ ۧ࡮ బలంڴ మ࢑ ࠾ࡍశछ సߗయంڴ 

ఉండܼ޶࢑ ړߖङ  .޶ࡶ సంబంధం అవసరం ޠ

 
8. Energy Storage: Like capacitors, inductors can be used for energy storage. Unlike 
capacitors, inductors have a severe limitation on how long they can store energy since the 
energy is stored in a magnetic field which collapses quickly once power is removed. The 
main use for inductors as energy storage is in switch-mode povJ*8r supplies, like the power 
supply in a PC. In the simpler, non-isolated switchmode power supplies, a single inductor is 
used in place of transformer and energy storage component. In these circuits, the ratio of the 
time the inductor is powered to the time it is unpowered determines the input to output 
voltage ratio. 

శړ फ ߖలछ ङ޶࢑ ,ࡵऱ వࡏటࣄߦڙ : లछߖ फޔ  ऱࡏदڒసం ఇండڝ 

ఉపڵࡆంచవ۪ऐ ऱࡌటࣄߦڙ . ړశ ,ݞంڕڒ  फߖ అయࣃए ంత इऴతంߖ ࡹలछ  

ړయటం వలన శۯ फߖ ఎంతڒలం ఉం۪ޔం޴ అ߯ߖ޳ߝ ఇండక द࡛ झ  ऴవޓ 

పߖޒࠫࡍ కڵ࡯ ఉంܼ࠼. శړ फ ߖలछ  గం ఒకࡆన ఉప߄ऴప ڕలڕపࡔࡔߵ ڴ

PC ޶࢑ ࡹङ छࣄ వంܽ ࡌసరఫ ޠ  .޴ఉంܿం ࡹࡌऱ povJ * 8r సరఫݩ࠵ ۶

సరళ࠳న, ఐ࣎ࣄ ݭ݃ࡶछ घ࣎ ङ޶࢑ ݭ झߕࡌ݋ ,ࡹలࡌసరఫ ޠ औ రघ ࡛ 

మ࠾ࡍ శړ फ ߖలछ  ࠙గంࣃ  ࡹब నంࡹ ఒక ఇండక दߘࡏ ఉపࣃڵࡆफ  ఈ .ࡏ

సࡐए ङ టऱࡹ, ఇంధన ߖషओ ࢓అ ߖफޒ ओܿ झ࡯࠻ۯ ݋ న సమయ࠭ 

ओࢲߖ ऀక࠳న సమయ࠭ ࡅకए షओߖ  ړశ ߖफޒ फߖ ߭ం۪ޔం޴. 
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A Typical Capacito’r 

Capacitors 
TYPES OF CAPACITORS, SPECIFICATIONS AND APPLICATIONS 

INTRODUCTION TO CAPACITORS 

Just like the Resistor, the Capacitor, sometimes referred to as a Condenser, is a simple passive 
device that is used to “store electricity”. The capacitor is a component which has the ability or 
“capacity” to store energy in the form of an electrical charge producing a potential difference 
(Static Voltage) across its plates, much like a small rechargeable battery. 

There are many different kinds of capacitors available from very small capacitor beads 
used in resonance circuits to large power factor correction capacitors, but they all do the same 
thing, they store charge. 

In its basic form, a Capacitor consists of two or 
more parallel conductive (metal) plates which are not 
connected or touching each other, but are electrically 
separated either by air or by some form of a good 
insulating material such as waxed paper, mica, 
ceramic, plastic or some form of a liquid gel as used 
in electrolytic capacitors. The insulating layer 
between a capacitors plates is commonly called the Dielectric. 

Due to this insulating layer, DC current can not flow through the capacffer as it blocks it 
allowing instead a voltage to be present across the plates in the form of an electrical charge. 

The conductive metal plates of a capacitor can be either square, circular or rectangular, or 
they can be of a cylindrical or spherical shape with the general shape, size and construction of 
a parallel plate capacitor depending on its application and voltage rating. 

When used in a direct current or DC circuit, a capacitor charges up to its supply voltage Inn 
him Its the flow of current through it because the dielectric of a capacitor Is non londtnlive and 
basically an insulator. However, when a 
capacitor is connected to an alternating current or AC circuit, the flow of the current appears to 
pass straight through the capacitor with little or no resistance. 

There are two types of electrical charge, positive charge in the form of Protons and 
negative charge in the form of Electrons. When a DC voltage is placed across a capacitor, the 
positive (+ve) charge quickly accumulates on one plate while a corresponding negative (-ve) 
charge accumulates on the other plate. For every particle of +ve charge that arrives at one plate 
a charge of the same sign will depart from the -ve plate. 

Then the plates remain charge neutral and a potential difference due to this charge is 
established between the two plates. Once the capacitor reaches its steady state condition an 
electrical current is unable to flow through the capacitor itself and around the circuit due to the 
insulating properties of the dielectric used to separate the plates. s 

The flow of electrons onto the plates is known as the capacitors Charging Current which 
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continues to flow until the voltage across both plates (and hence the capacitor) is equal to the 
applied voltage Vc. At this point the capacitor is said to be “fully charged” with electrons. The 
strength or rate of this charging current is at its maximum value when the plates are fully 
discharged (initial condition) and slowly reduces in value to zero as the plates charge up to a 
potential difference across the capacitors plates equal to the source voltage. 

The amount of potential difference present across the capacitor depends upon how much 
charge was deposited onto the plates by the work being done by the source voltage and also by 
how much capacitance the capacitor has and this is illustrated below. 

జ࡮శయం వࣄߦڒ ,ࡵట࡛, ߖڜऒ నझݥऱ ఒక కంࡏࣃ फࣃۨࣇ ठࡌ  ޴ఇ ,ࡏ

ङ޶࢑" ऒޔ లछߖ  एࢳऴߖ రణ߄ࣃ ۯంڵࡆఉప "ړߖݞయۯ  య పࡍకరం. 

ۨ ట࡛, ఒకࣄߦڙ నऒ ࡍ۸ࡎ  णࠈ ࡽࠋङ ట࡮ ࡎంܽ ߖ޳  ߮ ऱటऱࡹ ఒక సం࠙వङ  ݞޙ 

दࣃ ) ࢛ ڡܽ ఉతओ (ܘदࡶ ङ޶࢑ ࣋ۯ फޒ ړశ ࡹపంࡐ ۸࡛ण ޠ फߖ ߖలछ మరमङࣃ ࣋ۯ  ం 

बࡌమࣃ ޳ࡶ ङ ऒߖ  కڵ࡯ ఉంܿం޴. 

ऴపޒధछ एࡐస ߖ ङ టऱࡹ ऴపࠉޒంబం సࡐए ङ టऱࡹ ఉపڵࡆంۨన ۧ࡮ ۨనऒ  

ऒߕఉ ࡹܿࠈ޶ऱ అంࡏటࣄߦڙ నࡷڒక రߝఅ ݟంߘ సలߪ ట࡛ࣄߦڙ  ߗڒ ,࠼

అ࢑ అߖऒ ంܽࣃۯ ڔफ णऒࡍ۸ అ࢑ ,࠼ లछߖ  फࣃۯ   .࠼

एڕఅంతకం݄ ఎ ޳ࡶ ݡంࡓ ట࡛ࣄߦڙ ఒక ,ࡹపంࡐ థࠫకࡌߵ ߖ޳ వ 

సࠪంతర ࢐హక (࠱టࡽ) పలకలߘ కڵ࡯ ఉంܿం޴, ఇ࢑ ఒకޜߖ޳ ఒకܽ కڡߜ द 

छ޳ ࢓࠾࢐ ߗڒ ,޶ڒకడంޑ ޳ࡶ ࢓యబడۯ झڡ࢐ ޳ࡶ ࡌ ଂ ڵڒతం, ڒ࠳, 

ऱߦ  ,ނڴంߧ టరࣄߦڙ ڡߖदڒఎలव ޳ࡶ ڡदࣄ ऱࡹ ఉపڵࡆంۯ ऴదవ ࡅ ࡽܐకए ऒߖڜ   

߮  ऱࡏటࣄߦڙ .ࡱߦࡐ ऱܿ ऱ మధङ ړवࡶݠ ڴరణం߄ࣃ ߘధక ߰రࡗߖ  दڡ అߖ 

फࣃࡱߧ  .ࡏ

ఈ ఇߘझ ङ޶࢑ DC ,ڴరణంڒ య࡛ࡶ ۃంܽࡶ छ޳ ࡛߾ࣄߦڙ ߘफޔ  ࡌ

ऴపవࣕంచ࠭ࡶ, ఎం޶కం݄ అ޴ ఒక ޶࢑ङ ߮  ࡹపంࡐ ण࡛ۧ ޠ ऱܿ ऱ అంతܼ 

ఉండܼړߖ బڴࡱ޶ ఒక ࢛ࡶद܊ऒ  అߘమࣆޒफం޴. 

ఒక ࣄߦڙట࡛ ࡅకए  ࢐హక ࠱టࡽ  ߮ ऱܿ ऱ చదరߩ, వృޑफ  ޳ࡶ రڒ

ర޵ डచޔర࣒ڒࡌరంڴ ఉండవ ऐ۪ ࢛ ࠾ࡍమ ߤషښऱߧఅ ࢐ܽ ޳ࡶ ,  ۃంܽࡔ ܘदࡶ

ఆ߄రంڴ ఒక సࠪంతర  ߮ ऱࣄߦڙ ݋ట࡛ ࡅకए  ణంࠪࡍరం, పڒరణ ఆ߄ࣃ 

మࡌߖ ࠾ࡍघ ణంࣇ  ޜब  .޴రం ఉంܿంڒర ఆڒࡿڿ ޳ࡶ రڒߦ
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ऴపతङ ࣾ కࡓం޳ࡶ ݋ DC సࡐए ङ ऱ݇  ఉపڵࡆంۨనߩओ  ߖ޳ ట࡛ࣄߦڙ ఒక ,ݡ

సరఫࡶ࢛ ࡌदܘ ఇߞझ एݡ ఉనऒ ߯ߖ޳   ऴప࢐హం߯ ࡛ۧण ࣆۯफనऒ ओߩ  ߖ޳ ݡ

కएࡅ ట࡛ࣄߦڙ ړवࡵݠ  द࡮ ߖڒ ڡంݟदऒ ࢟छ  మߵ࠾ࡍ   .ఒక అ࢐హకం ڴధࠫకంࡌ

అޙ࠼, ఎߩओ ङޑట࡛ ఒక ऴపࣄߦڙ ఒక ݡ ऒࠪ య ऴప࢐హం ޳ࡶ AC సࡐए ङ एܿ  

అߘసంߖ߄ంచబݟ ఉం޴, ऴపࣆफత ऴప࢐హం ࣄߦڙట࡛ ޳छ  ޳ࡶ ڴࡏߝ ࡌ

తڕए వ సంఖङ  .޴फంࣆߧߖక ࣒ߦ ڴࡏߝ ޜధకతࡗߖ ࡹ

ఎలवڒदన ऱ ࡐపంࡓ ࡹంݡ రڒల ޶࢑ङ  ߵ,۸࡛ण ޠ झߤܼࡗ తघߕధ ࡹపంࡐ  క ۧ ࡛ ण 

మ࠾ࡍ ऴపږޒల ۸࡛ण ఉߕऒ  ట࡛ అంతܼࣄߦڙ ఒక ܘदࡶ࢛ ఒక DC .࠼

ఉంۨనߩओ ల (+) ࡛ۧण తछږߘࣃ ,ݡ రڴ ఒక  ߮ ऱ݅ ओ  ޻అ ,޴ంޔݡږ 

ऴపږޒల (-వ) ۸࡛ण ఇతర  ߮ ऱ݅ ओ ߮  సం + ఒకڝ లހక ޒऴప .޴ంޔݡږ  ऱ݋ 

వదभ వۯऐ  అࡏ۸ ޻दࡹ వۯऐ  ۸࡛ण -݋ࢗ  ߮ ऱߘ ݋ంݟ బయޔࡏ޻ࡱం޴. 

అߩओ ߮  ݡ ऱܿ ऱ తటసबంڴ ఉంܼ࠼ మ࠾ࡍ ఈ ࡛ۧण ڒరణంࡓ ڴంݡ పలకల 

మధङ  ఏరओ న సం࠙వङݟ  వङ ङޑ సం ఉంܿంࣄߦڙ .޴ట࡛ ࣄ  ߖ޳बర࠳న  ࣄबޒ 

పࣄࡍबڕࡏۯ ߖޒనऒ  తࡌछ త, ޶࢑ङ ङ޶࢑ ऴప࢐హం ޠ छ޳ హక࠭ ޳छ  ࠾ࡍమ ࡌ

ऴప࢐హం ۪ द݀  ࢘ ङ޶࢑ ړߖయܼۯ ࡏ छ޳ హక࠭ ࡅకए  ఇߘझ  లހలࣾ ۃంܽࡶ

వలన వలయ࠭ ޳छ  ࡱ .޴फంࣆऴపవࣕ ࡌ

 ߮ ऱటऱ߯  ఎలवڒदన ऱ ऴపߖ࢐ࣔऒ ۧ ऱࡏటࣄߦڙ  ࡍ णంۃ కࡓం݋ అࣃࡱߧ ߖफ  ݡంࡓ ޴ఇ ,ࡏ

పలకల (మ࠾ࡍ అంࣄߦڙ ښ޶ట࡛) అంతܼ ࢛ ࢛ फతࡍవߘఅ ܘदࡶ  ڕ Vc ܘदࡶ

సࠪనంڴ ఉంܿం޴. ఈ సమయంࣄߦڙ ࡹట࡛ ఎࡵवڒदన ऱࡍߪ" ޜफڴ ࡛ۧण 

పओۮ ߖఅ "޴ంޔݡయబۯ బݟం޴. ఈ ۸ࡍणంۃ కࡓంܿ ࡅకए  బలం ܿࡔ ޳ࡶ 

పలకࡍߪ ࡱफࣃब ओߩనݟయబۯ దలݡ࢑ ࡹ࠼  వ వదभࡱ࢑ షदࡍగ (ޒबࣄ  షदࡍగ) ݡ

ఉంܿం޴ మ࠮ ࠾ࡍలం ࢛ ए܌दࡶ  సࠪన࠳న ࣄߦڙటࡏऱ  ߮ ऱటऱ߯  పలకࡱ ۧ ࡛ ण 

फࣃۯ మघߜ బܽदڒ ࠼ ڵత ߘవࡱ࢑ ڴ޴ ठࣃफ  .࠼

ట࡛ అంతܼ ఉనऒࣄߦڙ  సం࠙వङ  వङ ङޑ ऒߖࣃ ࢛ లం࠮   నݟయబۯ తۯ ܘदࡶ

ప޳ ߖछ ߮  ࡌ ऱటऱ߯  ఎంత ߖइపణ జࡏపబޔݡం޾ మࣄߦڙ ࠾ࡍట࡛ ఎంత 

 .޴ఉంܿం ݟరప߄ఎంత ఆ ޴ంݟంచబࡍ࢑వ ందࡍڡ ޴ఇ ࠾ࡍమ ޴ఉం ڴߩ޶߰
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Capacitor Construction 

 

Figure 5.1: Construction of a Capacitor 

The parallel plate capacitor is the simplest form of capacitor. It can be constructed using two metal or 
metallised foil plates at a distance parallel to each other, with lit cauacltancc value in lar.uls, being fixed by 
the surface area <d the lundticlive plate’. 
and the distance of separation between them. Altering any two of these values alters the the 
value of its capacitance and this forms the basis of operation of the variable capacitors. 

Also, because capacitors store the energy of the electrons in the form of an electrical charge 
on the plates the larger the plates and/or smaller their separation the greater will be the charge 
that the capacitor holds for any given voltage across its plates. In other words, larger plates, 
smaller distance, more capacitance. 

By applying a voltage to a capacitor and measuring the charge on the plates, the ratio of the 
charge Q to the voltage V will give the capacitance value of the capacitor and is therefore 
given as: C = Q/V this equation can also be re-arranged to give the more familiar formula for 
the quantity of charge on the plates as: Q = C x V 

Although we have said that the charge is stored on the plates of a capacitor, it is more 
correct to say that the energy within the charge is stored in an “electrostatic field” between the 
two plates. When an electric current flows into the capacitor, charging it up, the electrostatic 
field becomes more stronger as it stores more energy. Likewise, as the current flows out of the 
capacitor, discharging it, the potential difference between the two plates decreases and the 
electrostatic field decreases as the energy moves out of the plates. 

The property of a capacitor to store charge on its plates in the form of an electrostatic field is 
called the Capacitance of the capacitor. Not only that, but capacitance is also the property of 
a capacitor which resists the change of voltage across it. 

సࠪంతర  ߮ ऱࣄߦڙ ݋ట࡛ అࣄߦڙ ޴ߝట࡛ ࡅకए  సరళ࠳న ࡐపం. ఇࡓ ޴ంݡ 

߮  ڕࡔ ݭࠀ࡯ܼ࠱ ޳ࡶ ࡽట࠱ ऱܿ ऱ ఒకڜߖ޳కܽ ޷రంޜ సࠪంతరంڴ 

घࡍߖ ంచగలࡽڒ ࡛࡮ ,࢓झ యకڒ ݋࡯ ࡹ  ऱܼ झߗ ࢙ తలࡍవ, ఉపࡱ࢑  లङࢡ ం <d 

లంݟदړ ऱ࢟   ߮ ऱ޳' ݋छ  .޴ంޔݡबరపరచబࣄ  ࡌ
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మ࢐ܽ ࠾ࡍ మధङ  ࢑భజన ޷రం. ఈ ࡱ࢑వࡹऱ  ఏ࢙ࡓ ߕంݟంܽߖ ࠪరऐ డం 

కएࡅ ߤ݃ࣄߦڙ ߖ޳ ऐࡍࠪ ߘవࡱ࢑   ࡽࠋయࡍ࢘ ޴ఇ ࠾ࡍమ ޴फంࣆ࢘

కएࡅ ऱࡏటࣄߦڙ  ఆపࡔషࡅ ߤకए  ఆ߄రం. 

అࣄߦڙ ,ڼ࡮టࡏऱ ఎࡵवڒदన ऱ ࡅకए  శړ फߖ ఎలवڒदన ऱ ࡐపంࡹ  ߮ ऱܿ ऱ ߭ దभ పలకࡱ 

మ޳ࡶ / ࠾ࡍ ۨ నऒ  ࢑ ࢐ܽభజన ࡐపంߖ ࡹలछ फࣃۯ   ట࡛ࣄߦڙ కం݄޶ఎం ࠼

߮  ߖ޳ ऱటऱ߯  ఏ࢙ࡶ࢛ ߕदڝ ܘసం కڵ࡯ ఉనऒ  ۸࡛ण ఎڕए వڴ ఉంܿం޴. ఇతర 

ࠪటలࡹ, ߭దभ  ߮ ऱܿ ऱ, ۨనऒ झߤ݃ࣄߦڙ ంతࡍరం, మ޷  . 

ఒక ࣄߦڙటࡏए  ఒక ࢛ࡶद܊ऒ  దరࣆڣफ మ࠾ࡍ  ߮ ऱటऱ߯ णऒࡏ۸  ओߩటۯ࡯ڜ   ,ݡ

ۧ ڕ V ܘदࡶ࢛ ࡛ ण Q ߖ ړషओ కएࡅ ట࡛ࣄߦڙ फޒ झߤ݃ࣄߦڙ   ޴फంࣆఇ ߘవࡱ࢑ 

మ࠾ࡍ అం޶వలऱ C = Q / V ఈ సࠬకరణం ݞږ Q = C x V:  ߮ ऱటऱ߯  ۸࡛ण 

కएࡅ  పړߖހࠪࡍ మࡍంత ࣆపۨࡍత࠳న ߷ࡏघ ఇ࢐छ ߘ࡮ లߖ ߖర प࠼ంۧࡏ 

࡛ۧण ఒక ࣄߦڙట࡛ ࡅకए   ߮ ऱటऱ߯ లछߖ  ओߧۮ ࠭࠲ ߖందݟయబۯ  నపओ ۧ ,ڔܽ ࡛ ण 

ړపల శࡹ फ ࡓంݡ  ߮ ऱటऱ మధङ  ఒక "ఎࡵवڝद࣒ द ߹ࡽन" ߖ ࡹలछ పओۮ ߖందݟయబۯ  డం 

మࡍంత సࡕన޶࢑ .޴ङ फనऒࣆऴపవࣕ ړऱࡗటࣄߦڙ ऴప࢐హం ޠ ओߩ  ۃणంࡍ۸ ߖߖ޳ ,ݡ

ओߩనࣄۯ ړంత శࡍమ ,ݡ फߖ ߖలछ दࣃदڝఎలव ڴ࢑ధం ࣋ۯ  ంతࡍन మࡽ߹ ڡܽ

బలపޔݡం޴. అ࢑ ޻ధంࣄߦڙ ,ڴట࡛ ߘంݟ ऴపࣆफత ऴపߖߖ޳ ,ࡱ࢐ࣔ 

ऑۧݟ ࡛ ण ۯయడంࡓ ,ޜంݡ పలకల మధङ  సం࠙వङ  వङ ङޑ సం తڵ ठ߱  ޴ంޔ

మ࠾ࡍ శړ फߖ  ߮ ऱటऱ ߘంݟ కޔࡱ޶నऒ ओߩ  .޴ంޔठڷइऴతం త ڡदࣄदڝवࡵఎ ݡ

ఎࡵवڝदࠪ కएࡅ इऴతం ڡܽ ߮  ߖ޳ ࡹపంࡐ  ऱటऱ߯ णऒࡏۧ  లछߖ   ఒక ړߖݞయۯ 

కएࡅ ట࡛ࣄߦڙ  ఆࣄफࣄߦڙ ߖట࡛ ࡅకए फࣃࡱߧ ߖఅ ݋ښߧڒ  ࠪ ޴అ .ࡏ ऴత࠲ 

కएࡅ ట࡛ࣄߦڙ ޴అ ߗڒ ,޶ڒ ओࡏࠪ ܘदࡶ࢛ ࡹߖ޳ ݞږ ݋ం݃ࣄߦڙ   ߘ

 .޴फంࣆ߅ࡗߖ

 

The Capacitance of a Capacitor 
Capacitance is the electrical property of a capacitor and is the measure of a capacitors ability 
to store an electrical charge onto its two plates with the unit of capacitance being the Farad 
(abbreviated to F) named after the British physicist Michael Faraday. 

Capacitance is defined as being that a capacitor has the capacitance of One Farad when a 
charge of One Coulomb is stored on the plates by a voltage of One volt. (Capacitance, C is 
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always positive and has no negative units. However, the Farad is a very large unit of 
measurement to use on its own so sub-multiples of the Farad are generally used such as 

micro-farads, nano-farads and pico-farads, for example. STANDARD UNITS OF CAPACITANCE 

• Microfarad (pF) lpF = 1/1,000,000 = 0.000001 = IO'6 F 
• Nanofarad (nF) InF = 1/1,000,000,000 = 0.000000001 = 10"9 F 
• Picofarad (pF) lpF = 1/1,000,000,000,000 = 0.000000000001 = IO12 F 

झߤటࣄߦڙ  అ޴ߝ ఒక ࣄߦڙట࡛ ࡅకए  ఎࡵवړ दڡ ఆࣄफ మ࠾ࡍ ఇߤ݃ࣄߦڙ ޴झ  

ࠗ ޜ ݋ߖ࠿ ࠥ ࣁܾࡍ वసफ࢘ࢡ కޒ తफ ߾ ࡽګ࠳రݦ అߝ ߮  ڕ F) ߂ࡌగల ఫ ࡏ

సంऀపफ࠭ కएࡅ ߖ޳ ޜఉండటం (ڴ ߮  ݡంࡓ  ऱటऱࡹ ఒక ޶࢑ङ णऒࡍۧ ޠ లछߖ   

మరमङࣃ ట࡛ࣄߦڙ ఒక ړߖݞయۯ ం ࡅకए  .లతڜ 

• ఒక ࢛ࡽद ࡅకए  ఒక ࢛ࡶद޳ ܘछ ంࠗखࡹڕ ఒక ࡌ కएࡅ   ۸࡛ण  ߮ ऱటऱ߯  

లछߖ ओߩనࣄۯ  కएࡅ ݭࡌట࡛ ఒక ఫࣄߦڙ ఒక ݡ झߘ݃ࣄߦڙ  ऒ  కڵ࡯ ఉండܼߖऒ  

झߤటࣄߦڙ రछߖ  ۨంۨంߤ݃ࣄ߭ڒ) .޴झ ओߩఎలऱ ࣄ ,  ࠾ࡍమ ޴న࠳లږߘఅ ݢ

ऴపږޒల ڴ࢑࠙లߘ కڵ࡯ ఉండ޶, అ࠼నపओ  ంత࣍ ߖ޳ ߂ࡌఫ ,ڔܽ

ఉప࡮ۧ ړߖڴࡆ ߭దभ ڜలత ڜలࠪనంڴ ఉంڒ ޴బܽद ఫరࡅ ߂కए  

ఉప-ڷణࠪࣃ ࡱڒనङ ంࡗڡ࠳ ڴ-߷రनݭझ झݭరन߷-ߠߕ ,  మڝߧ ࠾ࡍ 

ఉ޳హరణڕ, గంࠛరంڴ ఉనऒ  ऱܿߖ࠿ కށࠪࡌߵ 

•  

( Capacitance of a Parallel Plate Capacitor 
the capacitance of a parallel plate capacitor is proportional to the area, A of the Wales and 
inversely proportional to their distance or separation, d (i.e. the dielectric thickness) giving us 
a value for capacitance of C = k( A/d ) where in a vacuum the value of the constant k is 8.84 x 
10-12 F/m or 1/4.71.9 x 109, which is the permittivity of free space. Generally, the conductive 
plates of a capacitor are separated by air or some kind of insulating material or gel rather than 
the vacuum of free space. 

ఒక సࠪంతర  ߮ ऱࣄߦڙ ݋ట࡛ ࡅకए ࢘ ,݋ం݃ࣄߦڙ  झࡽ కएࡅ   A మߖ޳ ࠾ࡍ 

ङ޶࢑ d, (అం݄ ڕ࢑భజన ޳ࡶ రం޷ छ޳ హకత మందం) ࠪ  / C = k (A ڕ

d) ࡅకए झߘ݃ࣄߦڙ  ए కएࡅ రంతరం kߖ .޴फంࣆఇ ߘవࡱ࢑   8.84 ߘవࡱ࢑ 

x 10-12 F / m 4.71.9 / 1 ޳ࡶ x 109, ఇࢁڣ ޴  సबలం ࡅకए  permittivity. 

నङࠪࣃ ంڴ, ఒక ࣄߦڙట࡛ ࡅకए  ࢐హక  ߮ ऱܿ ऱ ࢁڣ ޳ࡶ ࡯ڴ  సबలం ࡅకए  

నङࢥ కएࡅ ࡽܐ ޳ࡶ రबం޳ప ݞంڕڒ  ऒߖڜ   రక࠳న ࢘ۯ ࡏయబడ࠼ޑ. 
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Figure 5.2: Construction of a parallel plate capacitor The Dielectric of a Capacitor 
 
As well as the overall size of the conductive plates and their distance or spacing apart from 
each other, another factor which affects the overall capacitance of the device is the type of 
dielectric material being used. 

In other words the “Permittivity” (s) of the dielectric. The conductive plates arc generally 
made of a metal foil or a metal film but the dielectric material is an insulator. 

The various insulating materials used as the dielectric in a capacitor differ in their ability to 
block or pass an electrical charge. 

This dielectric material can be made from a number of insulating materials or combinations 
of these materials with the most common types used being: air, paper, polyester, 
polypropylene, Mylar, ceramic, glass, oil, or a variety of other materials. 

The factor by which the dielectric material, or insulator, increases the capacitance ol the 
capacitor compared to air is known as the Dielectric Constant, k and a dielectric material with 
a high dielectric constant is a better insulator than a dielectric material with a lower dielectric 
constant. Dielectric constant is a dimensionless quantity si me it is relative to free space. 

The actual permittivity or “complex permittivity” of the dielectric material between the 
plates is then the product of the permittivity of free space (£q) and the relative permittivity (er) 
of the material being used as the dielectric and is given as: 

One method used to increase the overall capacitance of a capacitor is to “interleavr" more 
plates together within a single capacitor body. Instead of just one set of parallel plates, a 
capacitor can have many individual plates connected together thereby 
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increasing the area, A of the plate. For example, a capacitor 
with 10 interleaved plates would produce 9 (10 - 1) mini 
capacitors with an overall capacitance nine times that of a 
single parallel plate. 

Modern capacitors can be classified according to the 
characteristics and properties of their insulating dielectric: 
• Low Loss, High Stability such as Mica, Low-K Ceramic, 

Polystyrene. 
• Medium Loss, Medium Stability such as Paper, Plastic, Film, High-K Ceramic. 
• Polarized Capacitors such as Electrolytic’s, Tantalum’s. 

• ࢐హక ఫలڒల ࡅకए  ޳ࡶ రం޷ ࢐ܽ ࠾ࡍణం మࠪࡍతफం ప࠴ 

అంతరం ࢘ڴࡏ ఉండటం వంܽ࢑, పࡍకరం ࡅకए మరबङࣃ తफం࠴  తߘ 

ऴప࠙࢑తం ࣋ۯ మࡖక ڒరకం, ఉపڵࡆంచబޔݡనऒ ङ޶࢑  छ޳ హక ప޳రबం. 

• ఇతర ࠪటల޶࢑ ࡹङ छ޳ హక࠭ ࡅకए  "పࡍघ  ࢐హక .(ࡱ) "࢑ܾܽ

ఫలࡱڒ ఆ࡛ए  ࡏ࠻త ڴహ ۨऴతంࡹ ޳ࡶ ڕࡔ ߩహࡹ ڴరణం߄ࣃ 

ङ޶࢑ ߗڒ ,࠼ޑయబడۯ ऒߖ  .రबం ఒక అ࢐హకం޳ధక పࡗ

• ఒక ࣄߦڙటࡗऱ ݠఎࡵवړ दڒठ ఉపڵࡆంచబ࢑࢑ ݦధ ఇߘझ बࡌ޳ప ۃంܽࡶ  ࡱ

ङ޶࢑ णऒࡍ۸ ޠ  అݡनߝڕంࣃ ࣋ۯ ࣒ߦ ޳ࡶ ڕ޶మࡌब ङ  ࠚړߖ నऒ ంڴ ఉంܼ࠼. 

సद࡛࡯ߦ ,తంڵڒ ,࡯ڴ • ऱڴ  ,ڡࠫࡌࣄ ,࡛࡮࠳ ,ߤ࡯ࠀࡖߵࡰߦ , ,࣒ 

ఆ޳ࡶ ,ࡽ࠼ అߝక రڒల ఇతర పࡌ޳म ల ޳छ ړఎలवࡽఎݠ ఈ ࡌ दڡ పࡌ޳म లߘ 

అߝక పࡌ޳ब ల ఇߘझ बࡌ޳ప ۃంܽࡶ घ࠲స ޳ࡶ ࡱ ళߕలߘ తۯ ࡏ࠻యవ ऐ۪ . 

ړवࡵఎݠ • दڡ ప޳రबం ޳ࡶ ఇߘझ ऒࡏటࣄߦڙ फ࣋࡯߱ ߖ࡯ڴ ట࡛ࡶ  

߭ం۪ޔంࡵݠ .޴वړ दߕڒ ڡझ ଀ంڙ ,݋ అࣃࡱߧ ߖफ ङ޶࢑ క߅అ ࠾ࡍమ ࡏ ऒߖ  ధకࡗ

ఉనऒ ޜంకంࡌबࣄ  ङ޶࢑  छ޳ హక ప޳రबం తڕए వ ޶࢑ङ छ޳ హక  ࣄबࡌంకంޜ 

ङ޶࢑ छ޳ హక ప޳రबం కం݄ ڽࡏ࠱న అ࢐హకం. . ࡵݠवړ दࣄ  ڡबࡌంకం పࠪࡍణం 

 .޴ంۨం߅సంబం ړߖ࡮సब  ࢁڣ ޴అ ,޴ఉంܿం ڴణంࠪࡍప ߖࡶ

•  ߮ ऱటऱ మధङ ङ޶࢑  ऒߖ కएࡅ రबం޳ధక పࡗ  అసࡱ పࡍघ ړ " ޳ࡶ ࢑ܾܽ ऱషद 

పࡍघ ܽ࢑ܾ" అߩओ కएࡅ సबలం (£ q)  ࢁڣ ݡ  పࡍघ ܽ࢑ܾ మ࠾ࡍ 

ङ޶࢑ छ޳ హకతڴ ఉపڵࡆంۯ ప޳రबం ࡅకए  సంబం߅త పࡍघ ܽ࢑ܾ (ఎ࡛) 

కएࡅ  ఉతओ फࣃఇ ࠾ࡍफ మޒ  :ࡏ
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• ఒక ࣄߦڙట࡛ ࡅకए झߤ݃ࣄߦڙ తफం࠴  ߭ ߘ  ం۪టڕ ఒక పదभޒ ఒక 

ࡎఇంట" ߘంత పలకలࡍపల మࡹ ݠࠈ ట࡛ࣄߦڙ ࡽڵంࣄ ऱవछ ࡛" అߖ 

फࣃࡱߧ క వङߝట࡛ అࣄߦڙ ఒక ,ڴࡱ޶బ ڕలڒసࠪంతర ఫల ښఒ.ࡏ ړ फగత  ߮ ऱܿ ऱ 

త޳छ ڡߜక ࣄ࡯క ࡌ द ۯయగల޶ 

నऒޔڷࡏ߭ ంతంࡌߵ • ,  ߮ ऱࡅ ݋కए  A. ఉ޳హరణ10 ,ڕ ఇంటࡎ ऱ࢟ न 

 ߮ ऱܿ ऱ కڵ࡯న ఒక ࣄߦڙట࡛ 9 (10 - 1) ࠫࣄߦڙ ߗటర ऱߘ ఒక సࠪంతర  ߮ ऱ݋ 

కएࡅ झߤ݃ࣄߦڙ తफం࠴  ޛ  घࠫ ऱ ఉతओࡏࣃ ޴  .޴फంࣆۯ फޒ

• ఆߖ߇క ࣄߦڙటࡏऱ ࢐ܽ ఇߘझ ړवࡵఎݠ ۃంܽࡶ दڡ లࣾࡱހ మ࠾ࡍ 

లࣾࡱހ ऴపڒరం వࡎ ठకࡍంచవ ऐ۪ : 

• • తڕए వ నషदం, ౖ࣊ࡰߦ ,ڡࠫࡌࣄ ڙ-ࡹ ,ڒ࠳ दߤࡍ వంܽ అ߅క 
बరతछࣄ  ం. 
ऱߦ  ,యం నషदం, ߮ప࡛ݟࠬ • •  వంܽ ڡࠫࡌࣄ ښ-ࣝ ,ࠪߖࣄ ,ڡदࣄ
మధङ సब  ࣄबరతछ ం. 
• • ఎࡵवڝद࣒ܽ࡯, ܼంܼల࠹ వంܽ ࡏߓవణ ࣄߦڙటࡏऱ. 

 

Voltage Rating of a Capacitor 
All capacitors have a maximum voltage rating and when selecting a capacitor consideration 
must be given to the amount of voltage to be applied across the capacitor. The maximum 
amount of voltage that can be applied to the capacitor without damage to its dielectric 
material is generally given in the data sheets as: WV, (working voltage) or as WV DC, (DC 
working voltage). 

If the voltage applied across the capacitor becomes too great, the dielectric will break 
down (known as electrical breakdown) and arcing will occur between the capacitor plates 
resulting in a short-circuit. The working voltage of the capacitor depends on the type of 
dielectric material being used and its thickness. 

The DC working voltage of a capacitor is just that, the maximum DC voltage and NOT 
the maximum AC voltage as a capacitor with a DC voltage rating of 100 volts DC cannot be 
safely subjected to an alternating voltage of 100 volts. Since an alternating voltage has an 
r.m.s. value of 100 volts but a peak value of over 141 volts!.Then a capacitor which is 
required to operate at 100 volts AC should have a Working voltage of at least 200 volts. In 
practice, a capacitor should be selected so that IIN working voltage either DC or AC should 
be at least 50 percent greater than the highest effective voltage to be applied to it. 

Another factor which affects the operation of a capacitor is Dielectric Leakage. I 
Jlelcctric leakage occurs in a capacitor as the result of an unwanted leakage current which 
flows through the dielectric material. 

(Icnerally, it is assumed that the resistance of the dielectric is extremely high and a good 
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insulator blocking the flow of DC current through the capacitor (as in a perfect , apacitor) 
from one plate to the other. 

I lowcver, if the dielectric material becomes damaged due excessive voltage or over 
lt>n,perature, the leakage current through the dielectric will become extremely high Boulting 
in a rapid loss ol i barge on the plates and an overheating of the capacitor •si niually resulting 
in premature fuilurc of the capacitor. ihen never use a capacitor in a circuit with higher voltages 
than the capacitor is rated for otherwise it may become hot and explode. 

అߖऒ ऒڷంܽࡔ ܘदࡶ࢛ షदࡍऱ గࡏటࣄߦڙ   కڵ࡯ ఉంܼ࠼ మ࠾ࡍ ఒక ࣄߦڙట࡛ 

పࢣࡍలనࣄߦڙ ࡹటࡕओ  దరࣆڣफ ۯయࡶ࢛ ړߖݞद࠴ ܘతफం ఇ࢐छ  .࡯

ङ޶࢑ छ޳ హక ప޳రबం ࡅకए  నషदం ڕࡶంࣄߦڙ ݞటࡏए  వࡍ फంచగల గࡍషद 

 ߖWV DC (DC ప ޳ࡶ (ܘदࡶ࢛ ߖప) ,WV :ࡹటऱࢴ ܼݦ ڴరణం߄ࣃ ޶ޑ࠵

ఇవछ ڴ (ܘदࡶ࢛ బޔݡం޴. 

పओھ ࡮ۧ ܘदࡶ࢛ నࣄۯ फࣆڣట࡛ అంతܼ దరࣄߦڙ ړवࡵఎݠ ,ޙࡍࠪ ڴ दڡ 

࢑ ऑۨ నऒ మޔ࢓ం޴ (ఎలवړ दకڞࡔࠗ ࡽनߤ అࣃࡱߧ ߖफ ఒక ۨనऒ ࠾ࡍమ (ࡏ  

సࡐए ङ ߮  ట࡛ࣄߦڙ ڴతం࡯ఫ ݋ ऱటऱ మధङ  ఆࡍ णషߤ జޔڷࡏంࣄߦڙ .޴ట࡛ 

పࡶ࢛ ࣋ۯߖदܘ ఉపڵࡆంۨన ޶࢑ङ छ޳ హక ప޳రबం మߖ޳ ࠾ࡍ మందం߯ 

ఆ߄రపݟ ఉంܿం޴. 

ఒక ࣄߦڙట࡛ ࡅకए  DC పߖ ࢛ ࢛ వలం 100ښ ܘदࡶ కएࡅ द DCࡽ  DC ࢛  फڿంܽࡔ ܘदࡶ

ఒక ࣄߦڙటࡌठ గࡍషद DC ࢛ࡶदܘ మ࠾ࡍ గࡍషद AC ࢛ࡶद100 ,޶ڒ ܘ ࢛లदଊ 

ऴపޑङ ऒࠪ య ࢛ ए܌दࡶ ङޑఒక ऴప .޶ఉండ ڴరऀతంࣆ  ऒࠪ య ࢛  .r.m.s ܘदࡶ

100 ࢛లदଊ ࡱ࢑వ 141 ߗڒ ࢛లदଊ ߯࠙గ ࡱ࢑వ! అߩओ  వదभ ࣄలदଊ ఎ࢛ 100 ݡ

పۯߖయړߖݞ అవసర࠳న ఒక ࣄߦڙట࡛ కߗసం 200 ࢛ లदଊ వࡍए ంۃ ࢛  ڵ࡯క ܘदࡶ

ఉం࡯ݞ. ఆచరణࡹ, ఒక ࣄߦڙటࡏऒ  ఎంߧక ࡯࢐ڝࣆۯ, కߘక IIN ࢛ࡶदܘ 

పۯߖయడం వలన DC ޳ࡶ AC ఉపڵࡆంచడం అతङ ంత ऴప࠙వవంత࠳న ࢛  ܘदࡶ

కం݄ కߗసం 50 ࢡతం ఎڕए వ ఉం࡯ݞ. 

కएࡅ ట࡛ࣄߦڙ  పߘࡏޓߖ ऴప࠙࢑తం ࣋ۯ మࡖక అంశం ࡵݠवړ द܋ښࡰ ڡ. 

ङ޶࢑ ऒߖ छ޳ రबం޳ధక పࡗ  ߘߝ ڴతం࡯ఫ ݋ంࡓక ܘښࡰ అ࢐ం۹త ۯऴపవࣕం ࡌ

ఒక ࣄߦڙటࡗऱ జږࡶए ङ ఏరओ ܘښࡰ ڡࡍ  .޴ంޔݡ
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(Icnerally, ޶࢑ङ छ޳ హక࠭ ࡅకए  ऴపޒఘటన ۧ࡮ ఎڕए వڴ ఉంܿం޴ 

మ࠾ࡍ ఒక డࠋऱङ  ऴపߖ࢐ࣔऒ ట࡛ (ఒక ఖۨऐࣄߦڙ  త࠳న, అࣄߦట࡛ ڴ࡮) ఒక 

పలక ߘంݟ మࡖక ࢙ڕߩ DC ऴపߖ࢐ࣔऒ  అݡनڝవܼړߖ మంۨ అ࢐హకం. 

ړఎలवݠ दڡ ప޳రबం అ߅క࠳న ࢛ࡶद޳ࡶ ܘ అ߅క పࠪࡍణ ࢛ࡶद޺ ܘబख  నడంޒ

వలऱ, తڕए వڴ ఉం݄, ޶࢑ङ छ޳ హకత ޳छ ङ޶࢑ ܘښࡰ ࡌ  కం߅అ ࡮ۧ फޔ

అޔ࢓ం޴  ߮ ऱܿ ऱ ࠬద ࢘గంڴ నషद߱ ऒߕޔ కएࡅ ట࡛ࣄߦڙ ࠾ࡍమ ߘ  

बࣃऴవޓ కएࡅ ట࡛ࣄߦڙ si niually • ࡹ࠼  అڒల ߻ङ ङ࠿ ࡛ए  ఫ࡯తంڴ. 

ऒࡏటࣄߦڙ ఒక ߘߝ  ఎనऒ  ޶ࡶంచڵࡆఉప ݢ

ఉనऒ ޜల܋दࡶక ఓ߅ట࡛ కం݄ అࣄߦڙ  సࡐए ङ  ࠾ࡍమ ڴݟ࢘ ޴అ ޙక߱ࡶ ݋

వڒ ݡࡱ߮ ऐ۪ . 

 

Capacitors Summary 
The job of a capacitor is to store charge onto its plates. The amount of electrical charge that a 
capacitor can store on its plates is known as its Capacitance value and depends upon three 
main factors. 

ఒక ࣄߦڙట࡛ పߖ޳ ߖ పలకల߯ ۸࡛ण ߖలछ  ఉం޴. ఒక ࣄߦڙట࡛ ߖ޳  ߮ ऱటऱ߯  

లछߖ ङ޶࢑ ࣋ۯ  ۧ ޠ ࡛ ण ࡅకए  పࠪࡍణం ߤ݃ࣄߦڒ ߖ޳झ फࣃࡱߧ ߖవ అࡱ࢑   ࡏ

మݡ࠮ ࠾ࡍ ࠭ఖङ  .޴ఉంܿం ݟరప߄ల߯ ఆڒరڒ 

 

• Surface Area — the surface area, A of the two conductive plates which make up the 
capacitor, the larger the area the greater the capacitance. 

• Distance — the distance, d between the two plates, the smaller the distance the greater the 
capacitance. 

• Dielectric Material — the type of material which separates the two plates called the 
“dielectric”, the higher the permittivity of the dielectric the greater the capacitance. 

The dielectric of a capacitor is a non-conducting insulating material, such as waxed paper, 
glass, mica different plastics etc, and provides the following advantages: 
• The dielectric constant is the property of the dielectric material and varies from one 

material to another increasing the capacitance by a factor of k. 
• The dielectric provides mechanical support between the two plates allowing the plates to 

be closer together without touching. 
• Permittivity of the dielectric increases the capacitance. 
• The dielectric increases the maximum operating voltage compared to air. 
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Capacitors can be used to block DC current while passing audio signals, pulses, or 
alternating current, or other time varying wave forms. This ability to block DC currents 
enables capacitors to be used to smooth the output voltages of power supplies, to remove 
unwanted spikes from signals that would otherwise tend to cause damage or false triggering of 
semiconductors or digital components. Capacitors can also be used to adjust the frequency 
response of an audio circuit, or to couple together separate amplifier stages that must be 
protected from the transmission of DC current. 

At DC a capacitor has infinite impedance (open -circuit), at very high frequencies a 
capacitor has zero impedance (short-circuit). All capacitors have a maximum working voltage 
rating, its WV DC so select a capacitor with a rating at least 50% more than the supply voltage. 

గऒࣄ ࡆݟऱ ఆࡏటࣄߦڙ झࡽ , పߩओ ङޑफత ऴపࣆऴప ޳ࡶ ࡱ ऒࠪ యం, ޳ࡶ 

छࡔ࢘ కࡖ࢘ ओߩనܽ޳ ߘలߦࡐ ࢟࢘ ࡏ  ړߖంచܼ߅ࡗߖ ߘ ݋ంࡓDC క ݡ

ఉపڵࡆంచవ۪ऐ . DC ऴప࢐ࣔల߅ࡗߖ ߘంۯ ఈ ࣃమర बङ ం ࣄߦڙటࡏऱ 

ङ޶࢑ కएࡅ ࡌफ సరఫޔ  అ࢓ ओܿ दజࡶ࢛ ݋ ऱߖࣆ ߘऒ తంۯ ڴయړߖݞ, 

గऒࣄ झࡽ ऐۯఅ࢐ం۹త వ ݟంߘ  एڕۨ  ల࢘ࣄޓ ߘయړߖݞ 

ఉపڵࡆం۪ߝڕం޾ ڕ޶హదపࣆࡏफం޴, ఇ޴ ࣊ࠬకండక द࡛ झ  ޳ࡶ 

కएࡅ లڴ࠙ ࡽట܊ݟ  నషदం ޳ࡶ తߩओ ऒߖހరڒ ݡ  కڵ࡯ంచవ۪ऐ . 

एࡐస ࡆݟఆ ݞږ ऱࡏటࣄߦڙ ङ కएࡅ ݋ छڙࡎࠆ  झߗ  సओ ందనߖ సࡏभܿࠈ 

తపओ ݟంߘ రంࣃफత ऴపࣆDC ऴప ޳ࡶ ړߖݞయۯ ङޙऴప ݦరऀంచబ ڴࡍసߖ క 

ओࡌఏ ߘయ࡛ దశలࠀऱߧం࠻ ంచవ۪ऐڵࡆఉప ړߖݞయۯ ܿ . DC వదभ ఒక 

झߤݥߦట࡛ అనంతం ఇంࣄߦڙ  (ఓ߭ एࡐస-ߤ ङ  క߅అ ࡮ۧ ,޴ఉం ڵ࡯క (݋

߲నఃߕߩङ ల వదभ ఒక ࣄߦڙట࡛ ߕࣆऒ  ఇంߤݥߦझ ࡛ࢲ)  द సࡐए ङ  ڵ࡯క ߘ (݋

ఉంܿం޴. అߖऒ  ۃంܽࡔ ܘदࡶ࢛ ࣋ۯߖప ڴషदంࡍऱ గࡏటࣄߦڙ 

క࢓ڵ࡯ంܼߖ޳ ,࠼ WV DC ڒబܽद సరఫࡌ ఓࡶद܊ కం݄ కߗసం 50% కం݄ 

ఎڕए వ ܽࡔంۃ కڵ࡯న ࣄߦڙటࡏऒ  ఎం۪ڝంݟ.



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

tnapier 5: capacitors ■ 7 

Continuously variable types AND preset type variable capacitors are available 
called Trimmers. These are generally small devices that can be adjusted or “pre-set” 
to a particular capacitance value with the aid of a small screwdriver and are available 
in very small capacitance’s of 500pF or less and are non-polarized. _ 

The film and foil types of capacitors are made from long thin 
strips of thin metal foil with the dielectric material sandwiched 
together which are wound into a tight roll and then sealed in paper 
or metal tubes. 

These film types require a much thicker dielectric film to reduce 
the risk of tears or punctures in the film, and is therefore more 
suited to lower capacitance values and larger case sizes. 

Metalised foil capacitors have the conductive film metalised sprayed directly onto each 
side of the dielectric which gives the capacitor self-healing properties and can therefore use 
much thinner dielectric films. This allows for higher capacitance values and smaller case 
sizes for a given capacitance. Film and foil capacitors are generally used for higher power 
and more precise applications. 

Ceramic Capacitors or Disc Capacitors as they are generally 
called, are made by coating two sides of a small porcelain or ceramic 
disc with silver and are then stacked together to make a capacitor. 
For very low capacitance values a single ceramic disc of about 3-6mm 
is used. Ceramic capacitors have a high dielectric constant (High-K) 
and are available so that relatively high capacitance’s can be obtained 
in a small physical size. 

lhey exhibit large non-linear changes in capacitance against 
temperature and as a result are used as de-coupling or by-pass 
i.ipacitors as they are also non-polarized devices. Ceramic capacitors have values hinging 
from a few picofarads to one or two microfarads, ( pF ) but their voltage ratings are 
generally quite low. 

Ceramic types ofiap.u liors generally have a 3-digit code printed 

Practical Exercise: Identify different Types of capacitors
Variable Capacitor Symbols- Die electric capacitor 



  
Electrolytic Capacitors are generally used when very large capacitance 

values are required. Here instead of using a very thin metallic film layer for 
one of the electrodes, a semi-liquid electrolyte solution in the form of a jelly 
or paste is used which serves as the second electrode (usually the cathode). 

The majority of electrolytic types of capacitors are Polarised, that is the 
DC voltage applied to the capacitor terminals must be of the correct polarity, 
i.e. positive to the positive terminal and negative to the negative terminal as 
an incorrect polarisation will break down the insulating oxide layer and 
permanent damage may result. 

All polarised electrolytic capacitors have their polarity clearly marked 
with a negative sign to indicate the negative terminal and this polarity must be followed. 

Electrolytic Capacitors are generally used .in DC power supply circuits due to their 
large capacitance’s and small size to help reduce the ripple voltage or for coupling and 
decoupling applications. One main disadvantage of electrolytic capacitors is their relatively 
low voltage rating and due to the polarisation of electrolytic capacitors, it follows then that 
they must not be used on AC supplies. Electrolytic’s generally come in two basic forms; 
Aluminium Electrolytic Capacitors and Tantalum Electrolytic Capacitors. 

 

అߖऒ ङ޶࢑ వణࡏߓ  छ޴ ࢩ ऱషణ ࣄߦڙటࡏऱ ऴపږޒల ݃ घࡍ నࡱऒ  ړߖݞంచۨࣇ 

ऴపږޒల సంښతంޜ సओ షदంࡍڷ ڴफంచబݟ, ఈ ࡏߓవߖހऒ  అߘసࡍంۧ࡯. 

ङ޶࢑ छ޴ ࢩ ऱషణ ࣄߦڙటࡏऱ ߄ࣃరణం࢐ ڴడబడࡍ࢐ .࠼ޑ ߭దभ ࣄߦڙటߤझ  

మ࠾ࡍ ۨ నऒ  పހࠪࡍల ڒరణంڴ DC ޶࢑ङ एࡐస ࡌసరఫ ޠ ङ టऱࡽߩࡍ݋ ࡹ 

ऒ܌दࡶ࢛  తڵ ठంచడం ޳ࡶ అߧऱښషߘऱ కޕߩࡱ మߧږݠ ࠾ࡍంۯ ۃయడం 

టరࣄߦڙ ڡܽࡷदڝवࡵఎ .࠼ޑసం సࣔయపడڝ ऱࡹ ఒక ऴప߄న ऴపږޒలత ࢐ܽ 

తڕए వ ఓࡶदܽࡔ ܊ంۃ మ޶࢑ ࠾ࡍङ छ޴ ࢩ ऱషణ ࣄߦڙటర ऱ ࡏߓవణత ڒరణంڴ, 

అ࢑ AC సరఫ߯ࡌ ఉపڵࡆంచ޶࢑ .޶ࡌङ छ޴ ࢩ ऱషణ ߄ࣃరణంࡓ ڴంݡ 

ऱࡹߦࡐ థࠫకࡌߵ  వࣆफం޴; అࡲङ  ࠾ࡍऱ మࡏటࣄߦڙ ڡܽࡷदڝवࡵయం ఎߖࠫ

ܼంܼల࠹ ఎలवڝदࣄߦڙ ڡܽ࡯ట࡛झ . 

 

 

 

 



 
Aluminium & Tantalum Electrolytic Capacitor 

 
APPLICATION OF CAPACITORS 

1. Filter Applications: Combined with resistors, capacitors are often used an the main 
element of frequency selective filters. The available filter designs ami topologies are 
numerous and can be tailored for frequency and performance by selecting the proper 
component values and quality. Some of the types of liliei designs include: 
• High Pass Filter (HPF) 
• Low Pass Filter (LPF) 
• Band Pass Filter (BPF) 
•  

1. వడ߱త అߧऱښషߤझ సदరࣄࡓ : ऱޜ కࣄߦڙ ,ߧ࡯టࡏऱ తర۪ ڙࡎࠆछ झߗ  

ړࡵ࣊ द࢟  ߸లदర ऱ ऴప߄న ࠮లߖڒऒ  ఉపࣃڵࡆफ ఉనऒ ࡹܿࠈ޶అం .ࡏ  

వడ߱త నࡱߕ࠮ AMI ݇߱࡮ۧ ࡱ܋࡮ ఉߕऒ  నࡕస ࠾ࡍమ ࠼

࠙గం ࡱ࢑వࡱ మߕ ࠾ࡍణङ తߘ ఎం۪ڝవడం ޳छ छڙࡎࠆ ࡌ झߗ  

మ࠾ࡍ పڕࡏޓߖ అڷߘణంڴ ఉంܼܒݟ ࡃ࡯࡯ .࠼నऱߖڜ ࡹऒ : 

• Band Stop Filter (BSF) 
• Notch Filter 
• All Pass Filter 
• Equalization Filter 

2. Decoupling/By-Pass Capacitors: Capacitors play a critical role in the stable operation of 
digital electronics by protecting sensitive microchips from noise on the power signal 
which can cause anomalous behaviours. Capacitors used in this application are called 
decoupling capacitors and should be placed as close as possible to each microchip to be 
most effective, as all circuit traces act as antennas and will pick up noise from the 
surrounding environment. Decoupling and bypass capacitors are also used in any area 
of a circuit to reduce the overall impact of electrical noise. 



 
3. Coupling or DC Blocking Capacitors: Since capacitors have the ability to pass AC 

signals while blocking DC, they can be used to separate the AC and DC components of 
a signal. The value of the capacitor does not need to be precise or accurate for coupling, 
but it should be a high value as the reactance of the capacitor drives the performance in 
coupling applications. 

4. Snubber or Transient suppression Capacitors: In circuits where a high inductance load is 
driven, such as a motor or transformer, large transient power spikes can occur as the 
energy stored in the inductive load is suddenly discharged which can damage 
components and contacts. Applying a capacitor can limit, or snub, the voltage spike 
across the circuit, making operation safer and the circuit more reliable. In lower power 
circuits, using a snubbing technique can be used to prevent spikes from creating 
undesirable radio frequency interference (RFI) which can cause anomalous behaviour 
in circuits and cause difficulty in gaining product certification and approval. 

झڡߖदڒఎలव ࡽట܊ݟ ऱࡏటࣄߦڙ :ऱࡏటࣄߦڙ ࣒ߦ-ࠑ / ۃం࡯ڝݠ .2 కएࡅ   

߱ ߘऴతߦ లకڔ ऱߠషࡔన ఆప࠳बరࣄ  फࣃࢳ న ऴపవర࠳రణ߄ࣃఅ ޴ఇ ,࠼ फనలߘ 

కڵ࡯ంۯ శړ फ ࣄగऒ ओࡷ  శబभం ߘంߖࣆ ݟऒ త࠳న ߩۨࡗڡ࠳झ ऒ  రऀࣆफం޴. ఈ 

అߧऱښషࡹ ߤ ఉపڵࡆంࣄߦڙ ۯటࡏऱ ࡯ڝݠంࣄߦڙ ۃటࡏऱ అࣃࡱߧ ߖफ  ࡏ

మ࠾ࡍ ऴపߧۨࡗڡ࠳ ޒए ధङࣃ  నంత దగ࠳ ठరࣃ ڴధङ మࡃङ ऒߖఅ ,࡯ఉంۧ ࡮  

సࡐए ङ फࣃۯߖప ڴࡱߕం݃࠻ ࡱడ܉ ݋ दऴపకए۪ܿ ࠾ࡍమ ࠼ ల 

పࡌङ వరణం ߘంݟ శࠈभ ऒߖ  ఎం۪ڕంܼ޶࢑ .࠼ङ కएࡅ శబभం ޠ  తफం࠴ 

ऴప࠙ߖ࢐ऒ  తڵ ठంచړߖݞ సࡐए ङ కएࡅ ݋  ఏߵ   ࠾ࡍమ ۃం࡯ڝݠ ߙࡹంతంࡌ

 .࠼ޑంచబడڵࡆఉప ݞږ ऱࡏటࣄߦڙ ࣒ߦࠑ

3. క޳ࡶ ࡱߩࡱ DC ࡗߖధࣄߦڙ ࡱڒటࡏऱ: DC ߖ అݡनߝڕటߩओ గऒࣄ AC ݡ  ࡽ

లࣄߦڙ ߘటࡏऱ క࢓ڵ࡯ంࣃ ݦమࡌब ङ ऒߖ  కڵ࡯ ఉండటం వలన అࣄ ࢑గऒ కएࡅ ࡽ  

AC మ࠾ࡍ DC ࠙ ࢘ ߘలڴ ంచవڵࡆఉప ړߖݞయۯ ࡏ ऐ۪ కएࡅ ట࡛ࣄߦڙ .  

ఖۨऐ ڕటߩࡱవ కࡱ࢑ త࠳న޳ࡶ ޴ ఖۨऐ త࠳నڒ ޴నవసరం ߗڒ ,޶ࡶ 

కప࡛݅ ࡅకए ڙ࠻ࡍ  दߤझ  కద࡯క అߘవరफߕలࡹ పߘࡏޓߖ నߧݟంۯటߩओ  ݡ

అ޴ అ߅క ࡱ࢑వ కڵ࡯ ఉం࡯ݞ. 

4. సऒ బख झߖࡌ݋ ޳ࡶ ࡛  ޳ࡶ ࡏܼ࠵ :ऱࡏటࣄߦڙ త࢘ۨށఅ ݋ంࡂ

झߕࡌ݋ औ రघ ࡛ వంܽ అ߅క ఇండڙ दߤझ నऒޔߩݡన ݭࡹ   సࡐए ङ టऱࡔߵ ,ࡹరక 

లछߖ ऱݩࡹ ړన శݟయబۯ  फ హޔݍफޔ߱ݟ࢑ ڴం޴, ఇࡱڴ࠙ ޴ మ࠾ࡍ 

పࡍచ࠻ల޺ ߘబख एࡐफ సࣆڣట࡛ దరࣄߦڙ ఒక .޴फంࣆޓ ङ ࢛ అంతܼ ݋  ܘदࡶ



 
ओ࣌ యవۯ తంࠫࡍప ڡ ऐ۪ , ఆపࡔషࣆ ߤరऀత࠳న޴ మ࠾ࡍ సࡐए ङ  ݋

మࡍంత ࢑శछ సߗయంࣆۯ ڴफం޴. తڕए వ పవ࡛ సࡐए ङ టऱࡹ, ఒక ࣄऒ  ۃऱంࠉ

పదमߖޒ ఉపڵࡆంۨ, అ࢐ం۹త ڙࡎࠆ ࡆݟࡔछ झߗ కङܔ  ం (RFI) ߘ 

సృࢳदంచڕంݞ కద࡯కలࡍ࢐ߖ ߘంచړߖݞ ఉపڵࡆంచవ ऐ۪ , ఇ޴ 

సࡐए ङ టऱࡹ అ߄ࣃరణ ऴపవర फనߘ కࣆڵ࡯फం޴ మ࠾ࡍ ఉతओ  కరణ࢒ࡏߓ फޒ

మ࠾ࡍ ఆ࠵దం ߰ందడంࡹ కషदతరమޔ࢓ం޴. 

 
5. Pulsed Power Capacitors: At their most basic, capacitors are effectively tiny batteries and 

offer unique energy storage capabilities beyond those of chemical reaction batteries. 
When lots of power is required in a short period of time, large capacitors and banks of 
capacitors are a superior option for many applications. Capacitor banks are used to store 
energy for applications such as pulsed hi&grs, radars, particle accelerators, and 
railguns. A common application of the pulsed power capacitor is in the flash on a 
disposable camera which is charged up then rapidly discharged through the flash, 
providing a large pulse of current. 

6. Resonant or Tuned Circuit Applications: While resistors, capacitors and Inductors can be 
used to make filters, certain combinations can also result in resonance amplifying the 
input signal. These circuits are used to amplify signals at (he resonant frequency, create 
high voltage from low voltage inputs, as oscillators, .mil as tuned filters. In resonant 
circuits, care must be taken to select components that can survive die voltages that the 
components see across them or they will quickly fail 

7. Capacitive Sensing Application: Capacitive sensing has recently become a 7- common 
feature in advanced consumer electronics devices, although capacitive sensors have been 
used for decades in a variety of applications for position, humidity, fluid level, 
manufacturing quality control and acceleration. Capacitive sensing works by detecting a 
change in the capacitance of the local environment through a change in the dielectric, a 
change in the distance between the plates of 

the capacitor, or a change in the area of a capacitor. 
झࡵప ߘߝ" ऱ: అతङࡏటࣄߦڙ పవ࡛ ݭ ంతߵ   ڴऱ సమరबవంతంࡏటࣄߦڙ ,ధࠫకࡌ

ۨనऒ ङࠈ  టࡱࡎ మ࠾ࡍ రࣃయߖక ऴపޒచరङ ङࠈ  టࡎల కం݄ ऴపޙङ క࠳న శړ फ 

లछߖ मࡌమࣃ  ङ లߘ అంࣃ޴फ एڕఒక త.࠼ వ వङ వࡹ߅ అ߅క శړ फ 

అవసర࠳నߩओ టరࣄߦڙ ࠾ࡍऱ మࡏటࣄߦڙ దभ߭ ,ݡ ऱ ࠈङ ంࡱڕ అߝక 

అߘవరफߕల ڝసం ఉనऒ త ఎంߧక.ߦङ  ऱ, కణࡏݞࡌ ,࣒ࡌۃ & ࡊࣔ ݭ࣊

झړ࠻ లࡔటࡏऱ మࡱࡕ ࠾ࡍగߤझ  వంܽ అߘవరफߕలڕ శړ फߖ ߖలछ  ړߖݞయۯ 

ङڒ పࣄట࡛ ࠈङ ంࡱڕ ఉపڵࡆంచబడ࠼ޑ.పࡵझ కएࡅ ట࡛ࣄߦڙ పవ࡛ ݭ  ఒక 



 
రణ అనछ߄ࣃ యం ࣎ݟओ జࡹࡌ࠱ڙ ࡽࠋ  ߷ऱ తछ ,޴ऱ ఉంࢽ న  ߷ऱޒతగࡍ छ޳ ࣁ  ࡌ

झࡽफత ߭దभ పࣆऴప ,ݟయబۯ దలݡ࢑  అం޴ంచడం. 

b ߜܔࡓం޳ࡶ ݋ ݀ ङ एࡐन సߤ ङ झߤషښऱߧఅ ݋  ࠾ࡍऱ మࡏటࣄߦڙ ,ࡱڒధࡗߖ :

ఇంݥక दࡏऱ ߸లदర ऱߘ తۯ ࡏ࠻యړߖݞ ఉపڵࡆంచవ ऐ۪ , అߖڜ ޙ࠼ऒ  

ओߘऱ ఇߘషߝࠉంڒ గऒࣄ ݋ ऒࡱ  ࢑సफࡍంచడంࡹ ऴపޒధछ फࣃڵ࡯క ݞږ ߖߖ  .࠼

ఈ సࡐए ङ టऱࣄ ߘగऒ झࡱ ऒ  ࢑సफࡍంۯంڕ޶ ఉపࣃڵࡆफ ధछޒऴప ߘఅత) ࡏ  ۯంߖ

߲నఃߩనङ ం, తڕए వ ࢛ ओߘఇ ܘदࡶ టऱߘ, ఓࡶࣄటࡏऱڴ, అ߅క ࢛ ऒ܌दࡶ  తࡏ࠻ 

फࣃۯ एࡐస ߖࡏ޳గࡆߖ࢑. ࡏ ङ టऱڴ࠙ ,ࡹలߘ ۫  గడߘమ ߘदజऱࡶ࢛ ݧ ࣋

࠙ ۯం߅ࣃ తछ ࡏ࢐ ޳ࡶ ࡹ࢐ܽ ࡯࢐ڝࣆޓ ऴగతफ܉ ړߖݞవڝఎం۪ ࡱڴ రڴ 

࢑ఫలޔ࠶ం޴ 

झߖ࣊ ࢟ܽࣄߦڙ ంۃ అߧऱښషߖ࣊ ࢟ܽࣄߦڙ :ߤझ ంۃ ఇܾవࡶ అߕ߇తన 

झڡߖदڒఎలव ࡏ޳గࡆߖ࢑  పࡍకࡌలࡹ ఒక 7- ߄ࣃరణ లࣾణంࡍࠪ ڴం޴, 

࣊ ࢟ܽࣄߦڙ झߕ ࡛झ  దࠈࢡभ बࣃ  ڴࡱ నం, ޙమ, ऴదవం  ࣃब ణङߕ ࡎ࠻త ,࠼  ޑ

తछ ࠾ࡍయంऴతణ మߖ రణం ڝసం ࢑࢑ధ రڒల అߘవరफࡹߕऱ  

ఉపࣆڵࡆफߕऒ झߖ࣊ ࢟ܽࣄߦڙ .ࡏ ంۃ అࣃ  ޴ߝब ङࡌక పߖ వరణం ࡅకए  

పࠪࡍణం޶࢑ ࡹङ छ޳ హకంࡹ ࠪ ओࡏ छ޳  ࠪ ఒక ࡌ ओࡏ छ޳ फంచడంࡍڷ ߘ  ࡌ

పࣆۯߖफం޴, ఇ޴ పలకల మధङ ओࡏࠪ ࡹరం޷   ట࡛ࣄߦڙ ޳ࡶ ,ట࡛ࣄߦڙ 

కएࡅ ओࡏࠪ ࡹంతంࡌߵ  . 

 



Transformers 
झߕࡌ݋ औ రघ ࡛झ  

 
WORKING PRINCIPLE OF A TRANSFORMER, SPECIFICATIONS 
OF A TRANSFORMER, STEP-UP, STEP DOWN AND ISOLATION 

TRANSFORMERS 

ఒక ߕࡌ݋झ औ రघ కएࡅ ࡛  పࣇ ߖऴతం, ࡔߖभࡱࢡ 

ఒక ߕࡌ݋झ औ రघ ࡛, STEP-UP, STEP ߤݪ మ࠾ࡍ ISOLATION 

झߕࡌ݋ औ రघ ࡛झ  

The Voltage Transformer can be thought of as an electrical component rather 
than an electronic component. A transformer basically is very simple static (or 
stationary) electro-magnetic passive electrical device that works on the principle 
of Faradays law of induction by converting electrical energy from one value to 
another. 

The transformer does this by linking together two or more electrical 
circuits using a common oscillating magnetic circuit which is produced by the 
transformer itself. A transformer operates on the principals of “electromagnetic 
induction”, in the form of Mutual Induction. 

Mutual induction is the process by which a coil of wire magnetically 
induces a voltage into another coil located in close proximity to it. Then we can 
say that transformers work in the “magnetic domain”, and transformers get their 
name from the fact that they “transform” one voltage or current level into 
another. 

Transformers are capable of either increasing or decreasing the voltage and 
current levels of their supply, without modifying its frequency, or the amount of 
electrical power being transferred from one winding to another via the magnetic 
circuit. 
 
झߕࡌ݋ ܘदࡶ࢛ औ రघ ࡛ ఒక ఎలवڒदڡߖ ࠙గం ڕڒంݞ ఒక ఎలवړ दకࡽ ࠙గం࢑࠙ ڴంచవ۪ऐ . ఒక 

झߕࡌ݋ औ రघ ࡛ ऴప߄నంڴ ఒక ߄ࣃరణ  ࣃद ऒڻࠪ-दڝఎలव (న࠳बరࣄ  ޳ࡶ) ڡܽ  ࢟ࣄߦ ڡܽ

ఎలवړ दకࡽ పࡍకరం, ఇ߾ ޴రࣇ ࣒ݦऴతం ࣇऴతం ࠬద పۯߖయడం ޳छ ङ޶࢑ ࡌ ړశ ޠ फߖ ఒక 

 .޴फంࣆࡏࠪ ړߖ޳కࡖమ ݟంߘ వࡱ࢑

झߕࡌ݋ औ రघ झߕࡌ݋ ࡛ औ రघ छ޳ ࡛ ङࡃర࠻త ࡌ  ఒక ߄ࣃరణ ݩలనం ࠪڻऒ  ڡܽ

సࡐए ङ ܿऒ  ఉపڵࡆంۨ ࡓం޳ࡶ ݡ అంతకం݄ ఎڕए వ ޶࢑ङ ట߮࡯క ߘల࠻వల ޠ ऱܿ 



झߕࡌ݋ ఒక .޴फంࣆۯ औ రघ ङ࠮ ࡛ ۪వࡽ ఇండࣾࡐ ߤపం޶࢑" ࡹङ దయࣃए ంత ఇండࣾߤ" 

కएࡅ  ऴప߄ߦߠ߄ङ రछߖ ߘల࠾  .޴फంࣆࣕ

పరసओ ర ࡔߵరణ అ޴ߝ ఒక ࡽ࠼ڒ ࢙࡛ అయࣃए ంతపరంړߖ޵ ڴ సࠬపంࡹ ఉనऒ  

మࡖక ࡹ࠼ڒऱ ऒ܊दࡶ࢛ ఒక ړ झߕࡌ݋ .޴फంࣆߧࡔࡔߵ  औ రघ एࣃऱ "అయࡏ ంత इऴతం" ࡹ 

పࣃۯߖफ రۮ ࠭࠲ ߖపओ గలం, మߕࡌ݋ ࠾ࡍझ औ రघ ࢛ ఒక ߘࡏ߮ ऱ తమࡏ  फతࣆऴప ޳ࡶ ܘदࡶ

बࣃ  फࣃۯ ంతరంߦࡐ" ࡹపంࡐ ࡗమ ߖ࠼ ర࢐ ߝసफవం ߘంߘࡏ߮ ࡍ࢐ ݟ ߰ంࡏޑ޶. 

झߕࡌ݋ औ రघ ࡛झ छڙࡎࠆ ߖ޳  झߗ కएࡅ ࡌసరఫ ࡍ࢐ ,ݞంڕంచࡍసవ ߖ  ܘदࡶ࢛ 

మ࠾ࡍ ऴపࣆफత  ࣃब ڵత ޳ࡶ ంచడం߭ ߘల࠼ ठ߱ बࡌమࣃ ࡃ ङ ऒߖ  కڵ࡯ ఉంܼ޳ࡶ ࠼ 

అయࣃए ంత వలయం ޳छ ङ޶࢑ నݟయబۯ ࡰ޴క బࡖమ ݟంߘ ۃంݟక ࢙ంࡖమ ࡌ ړశ ޠ फ 

కएࡅ  పࠪࡍణం. 

 
 

Figure 6.1: Transformer 

In other words, for a transformer there is no direct electrical connection 
between the two coil windings, thereby giving it the name also of an Isolation 
Transformer. Generally, the primary winding of a transformer is connected to 
the input voltage supply and converts or transforms the electrical power into a 
magnetic field. While the job of the secondary winding is to convert this 
alternating magnetic field into electrical power producing the required output 
voltage as shown. 

A single phase voltage transformer basically consists of two electrical coils of 
wire, one called the “Primary Winding” and another called the “Secondary 
Winding”. We will define the “primary” side of the transformer as the side that 
usually takes power, and the “secondary” as the side that usually delivers power. 
In a single-phase voltage transformer the primary is usually the side with the 
higher voltage. 

These two coils are not in electrical contact with each other but are instead 



wrapped together around a common closed magnetic iron circuit called the 
“core”. This soft iron core is not solid but made up of individual laminations 
connected together to help reduce the core’s losses. 

The two coil windings are electrically isolated from each other but are 
magnetically linked through the common core allowing electrical power to be 
transferred from one coil to the other. When an electric current passed through 
the primary winding, a magnetic field is developed which induces a voltage into 
the secondary winding as shown. 

మࡗ ࠪటߦۮ ࡹओ లం݄, ఒక ߕࡌ݋झ औ రघ ంగݟం࢙ ࡽ࠼ڒ ݡంࡓ సంڝ ࡛ ऱ మధङ  ऴపతङ ࣾ 

ङ޶࢑ छ޳త ,޶ఉండ ߤࣾߜక ޠ झߕࡌ݋ ߤషࡶఐ࣎ ޴ఇ ࡌ औ రघ కएࡅ ࡛  ݞږ ߘࡏ߮ 

ఇࣆफం߄ࣃ .޴రణంڴ, ఒక ߕࡌ݋झ औ రघ కएࡅ ࡛ ओߘత ఇ࢘ࣄ࠮ థࠫకࡌߵ   ܘदࡶ࢛ ݋

సరఫڕࡌ అߘసంߖ߄ంచబ޶࢑ ,ݟङ ړశ ޠ फߖ అయࣃए ంత इऴతంࣆࡏࠪ ڴफం޳ࡶ ޴ 

छ޴ .޴फంࣆࡏࠪ ऒࡔఈ ఆలद ߖత ప࢘ࣄ࠮ యޓ ܽంۃ అయࣃए ంత इߖࡌޠऒ ङ޶࢑   ޠ

ఉతओ న ఉతओ࠳అవసర ړफޒ ఉతओ ܘदࡶ࢛ फޒ రऐࠪ ڴफޒ  డం. 

ఒښ దశ ࢛ࡶदߕࡌ݋ ܘझ औ రघ ࡛ ऴప߄నంࡅ ࡛࢙ ڴకए ङ޶࢑ ݡంࡓ  झࡱ࠼ڒ ޠ ऒ  కڵ࡯ 

ఉంܿంࡹܽ࢒ ,޴ ఒకܽ "ࡕߵమ࢑ ࡎంݟంۃ" మ࠾ࡍ మࡖకܽ "࣊కండ࢑ ࡎంݟంۃ" అߖ 

झߕࡌ݋ .޴ంޔݡవబࡱߧ औ రघ కएࡅ ࡛ ధࠫక" ऴపకएࡌߵ"  ऒߖࡌڒ߅అ ڴరణం߄ࣃ ߘ  

ऒߖࡌڒ߅అ" ࠾ࡍమ ڴߩ࢙ ߝڕࣆޓ ړశ ڴరణం߄ࣃ " फߖ అం޴ం޴" ڴߩ࢙ ۯछ  ڴ "యޓ

రछߖ ۨంۧ࠭. ࣄంࡶ࢛ ܘ߿-ࡽڵदߕࡌ݋ ܘझ औ రघ फܔदࡶ࢛ క߅అ ڴరణం߄ࣃ ڴధࠫకంࡌߵ ऱࡗ  

ఉంܿం޴. 

ఈ ࡓంࡽ࠼ڒ ݡझ  ఒకޜߖ޳ మࡖకܽ ޶࢑ङ  ߖఅ "࡛ڝ" ߖ࢐ܽ ߖڒ ,࢓ࡶ ࡹసంబంధం ޠ

నऒ࢓ࣄ࠮ రణ߄ࣃ ఒక ۯ࡯ߧ  అయࣃए ంత ఇ࠭ߘ సࡐए ङ ऱ݇  ۪ दܿߖڜ ఉంܼ࠼. ఈ 

మృ࢙޶న ఐర࡛ڝ ߤ ఘనం޶ࡶ ڴ, అ࢒޻࢐࡮ ࡛ڝ ޙ࠼లߘ తڵ ठంచడంࡹ సࣔయపݟన 

వङ ړ फగత ߝࠫ࡮షߘऱ కࣄ࡯ ఉంܼ࠼. 

ङ޶࢑ ݟంߘ కܽڜߖ޳ऱ ఒకڷంݟం࢙ ࡽ࠼ڒ ݡంࡓ छ޴ ࢑ధంۯࡏ࢘ ڴయబݟ ఉంܼ࠼, 

ङ޶࢑ ߗڒ ړశ ޠ फ ఒక ߘ ࡽ࠼ڒంݟ మࡖకړߖ޳ బۯ ࡰ޴యܼړߖ అߘమޒంۯ ఉమघ  ࡛ڝ ݟ

छ޳ एࣃఅయ ࡌ ంత సంబంߖ߄ऒ  కڵ࡯ ఉంܿం޴. ఒక ޶࢑ङ  ߵऴప࢐హం ޠ  త࢘ࣄ࠮ ధࠫకࡌ

छ޳ चࢀࢗ ࡌ నߩओ एࣃఒక అయ ,ݡ ంత इऴతం అࠚవృ޴म ۮంޔ޶ం޴, ఇࡶ࢛ ޴द܌ऒ छ޴   యޓ

వంగࣆޓࡍ޳ ړߖݞफం޴. 



 
 

Figure 6.2: Transformer Construction 
 
  

• Where: 

• VP - is the Primary Voltage 

• VS - is the Secondary Voltage 

• NP - is the Number of Primary Windings 

• NS - is the Number of Secondary Windings 

• Φ (phi) - is the Flux Linkage (Magnetic linkage is also known as Flux 
linkage) 

• ఎకए డ: 

• VP - ࡌߵథࠫక ࢛ࡶदܘ 

• VS - ࣊కండࡶ࢛ ࡎदܘ 

• NP - ࡌߵథࠫక ࢙ߖनంۃझ  సంఖङ  

• NS - ࣊కండࡎ ࢙ంݟంۃझ  సంఖङ  

• Φ (ࠀ) -  ఫ ऱڡझ एࣃఅయ) ܘښం࡯  ంత అߘసం߄నం ݞږ  ఫ ऱڡझ  (ࡏఅంܼ ܘڼం࡯ 

Notice that the two coil windings are not electrically connected but are only 
linked magnetically. A single-phase transformer can operate to either increase or 
decrease the voltage applied to the primary winding. 

झۃनంߖ࢙ ࡽ࠼ڒ ݡంࡓ ङ޶࢑  తओ రంڴ అߘసంߖ߄ంచబడߗڒ ޶ࡶ అయࣃए ంతపరంڴ 

అߘసంߖ߄ంచబݟ ఉంܼ࠼. ఒక-ߕࡌ݋ ܘ߿झ औ రघ  फࣆڣదర ڕత࢘ࣄ࠮ ధࠫకࡌߵ ࡛

ऒ܌दࡶ࢛ నࣄۯ  ߭ంచ޳ࡶ ړߖݞ తڵ ठࣆफం޴. 

Step-up transformer: When a transformer is used to “increase” the voltage on 
its secondary winding with respect to the primary, it is called a Step-up 
transformer. 

Step-down transformer: When a transformer is used to “decrease” the voltage 
on the secondary winding with respect to the primary it is called a Step-down 



transformer. 

Isolation Transformer: However, a third condition exists in which a 
transformer produces the same voltage on its secondary as is applied to its 
primary winding. In other words, its output is identical with respect to voltage, 
current and power transferred. This type of transformer is called an “Impedance 
Transformer” and is mainly used for impedance matching or the isolation of 
adjoining electrical circuits. 

How the voltage changes in Primary and Secondary side: The difference in 
voltage between the primary and the secondary windings is achieved by changing 
the number of coil turns in the primary winding ( NP ) compared to the number of 
coil turns on the secondary winding ( NS ). 

As the transformer is basically a linear device, a ratio now exists between the 
number of turns of the primary coil divided by the number of turns of the 
secondary coil. This ratio, called the ratio of transformation, more commonly 
known as a transformers “turns ratio”, ( TR ). This turns ratio value dictates the 
operation of the transformer and the corresponding voltage available on the 
secondary winding. 

It is necessary to know the ratio of the number of turns of wire on the primary 
winding compared to the secondary winding. The turns ratio, which has no units, 
compares the two windings in order and is written with a colon, such as 3:1 
(3-to-l). This means in this example, that if there are 3 volts on the primary 
winding there will be 1 volt on the secondary winding, 3 volts-to-1 volt. Then we 
can see that if the ratio between the number of turns changes the resulting 
voltages must also change by the same ratio, and this is true. 

Transformers are all about “ratios”. The ratio of the primary to the secondary, 
the ratio of the input to the output, and the turns ratio of any given transformer 
will be the same as its voltage ratio. In other words for a transformer: “turns ratio 
= voltage ratio”. The actual number of turns of wire on any winding is generally 
not important, just the turns ratio and this relationship is given as: 

A TRANSFORMERS TURNS RATIO T.R 

T.R= Np/Ns = Number of Turns of Primary Coil/ Number of Turns of 
Secondary Coil=Vp/Vs=Primary Voltage/Secondary Voltage 

Note that the order of the numbers when expressing a transformers turns ratio 
value is very important as the turns ratio 3:1 expresses a very different 



transformer relationship and output voltage than one in which the turns ratio is 
given as: 1:3. 

 ࣊ दߵ -అߕࡌ݋ ߵझ औ రघ छ޴ ߖ޳ ంۨ߅సంబం ړࡎమࡕߵ :࡛ ऒ܌दࡶ࢛ ࡹށࡔࢰ యޓ  "߭ంۯ" 

ఒక ߕࡌ݋झ औ రघ ࡛ ఉపڵࡆంۨనߩओ ࣊  ߖߖ޵ ,ݡ दߵ -అ झߕࡌ݋ ߵ औ రघ ठࡌ फࣃࡱߧ   .ࡏ

 ࣊ दߵ झߕࡌ݋ ߤݪ- औ రघ छ޴ ంۨ߅సంబం ڴథࠫకంࡌߵ :࡛ ऒ܌दࡶ࢛ త߯࢘ࣄ࠮ యޓ  

"తڷठ" ۯయߕࡌ݋ ړߖݞझ औ రघ ऒࡏ  ఉపڵࡆంۨనߩओ झߕࡌ݋ ߤݪ-దశ ߖߖ޵ ,ݡ औ రघ ठࡌ  

फࣃࡱߧ  .ࡏ

ఐ࣎ࡶషߕࡌ݋ ߤझ औ రघ ࡛: ఏݩ࠮ ,ߕ࠳ షరޔ ఉంߕࡌ݋ ࡹߖ޵ ,޴झ औ రघ  ߖ޳ ࡛

ऒ܌दࡶ࢛ ఉతओ ࡹࡎకండ࣊ ߖ޳  एڷంݟథࠫక ࢙ంࡌߵ ߖ޵ ,޴फంࣆۯ फޒ  వࡍ फంచబޔݡం޴. 

ओߦۮ ࡹక ࠪటࡖ࢘ లం݄, ࢛ࡶदܘ, ऴపࣆफత మ࠾ࡍ శړ फ బړࡰ޴ సంబం߅ంۨ ߖ޳ ఉతओ  फޒ

ఒ࡮ښ ఉంܿం޴. ఈ ࢑ధ࠳న ߕࡌ݋झ औ రघ ऒࡏ  "ఇం߭ߤݥझ झߕࡌ݋  औ రघ ࡛" అࣃࡱߧ ߖफ  ࡏ

మ࠾ࡍ ఇ޴ ऴప߄నంڴ ఆటంకపۯࡍ ࠪङ ۨం޳ࡶ ۃ పకए ఉనऒ ߝ ङ޶࢑  కएࡅ ల࠻వల ޠ  

ఒంటڴࡍ ఉపڵࡆంచబޔݡం޴. 

छ޴ ࠾ࡍథࠫక మࡌߵ  ࠾ࡍధࠫక మࡌߵ :޴ంޔࡏࠪ ࡮ఎ ܘदࡶ࢛ ࡹށࡔࢰ యޓ

छ޴ త మధङ࢘ࣄ࠮ యޓ ऱܔदࡶ࢛   వङ ङޑ ऒߖࣃ ओߖఎ) ۃनంߖ࢙ థࠫకࡌߵ   లߩࡱమ ࡽ࠼ڒ ࡹ (

సంఖङ రऐࠪ ߘ డం ޳छ ంచవ۪ऐ߅ࣃ ࡌ , ఇ޴ ࣊కండ࢘ࣄ࠮ ࡎత (NS) ). 

झߕࡌ݋ औ రघ ఉనऒ ڴకరంࡍఒక సరళ ప ڴథࠫకంࡌߵ ࡛ ओߩ छ޴ ,ݡ కएࡅ ࡽ࠼ڒ యޓ  

మߩࡱల సంఖङ కएࡅ ࡽ࠼ڒ ధࠫకࡌߵ నݟంచబ܊࢑భ ޜ  మߩࡱల సంఖङ  మధङ  

ఇߩओ షओߖ ఒక ݡ షओߖ ఈ .޴फ ఉంޒ కएࡅ ంతరంߦࡐ ,फޒ షओߖ  फࣃࡱߧ ߖफ అޒ  ߖߖ޵ ,ࡏ

झߕࡌ݋ ڴరణం߄ࣃ औ రघ షओߖ ߩࡱऱ "మࡏ फࣃࡱߧ ߖफ" (TR) అޒ షओߖ ఈ .ࡏ  వࡱ࢑ फޒ

झߕࡌ݋ औ రघ కएࡅ ࡛  ఆపࡔషߤ మ޴ ࠾ࡍछ ఉనऒ ࡹܿࠈ޶అం ࡹత࢘ࣄ࠮ యޓ  

ऒ܌दࡶ࢛  .޴फంࣆࢢभࡔߖ 

छ޴ ओߩట࣋࢘ࣄ࠮ ధࠫకࡌߵ फ࣋࡯߱ ޜత࢘ࣄ࠮ యޓ ల సంఖङߩࡱమ ࡛࢙ ݡ కएࡅ   

షओߖ సంఖङ .޴న అవసరం ఉంࣄవలڝࣆࡱޘ फޒ షओߖ ࡱߩࡱమ ڵ࡯ऱ కܿߖ࠿   ,फޒ

ऴకమంࡓ ࡹంޓ ݡగల࡮߱ ߘऐ फࣃࡌ ޜ ߤలڝ ఒక ,(to-l-3) 1 :3 ࠾ࡍమ ݡ  ఈ .ࡏ

ఉ޳హరణࡌߵ ,ࡹధࠫక ࢘ࣄ࠮తࡱ࢛ 3 ࡹदࡱ ఉనऒ టऱ޴ ޙ࠼छ  दࡽ࢛ 1 ࡹత࢘ࣄ࠮ యޓ

ఉంܿం3 ,޴ ࢛ दझࡽ ओߩद. అࡽ࢛ 1-ܿ- ల సంఖङߩࡱమ ݡ ల మధङ షओߖ  ࠪ ࡹफޒ ओࡏ  ,ఉం݄ ࡱ

ఫ࡯త ࢛ࡶद܌ऱ అߖ ޻షओ  .జంߖ ޴ఇ ࠾ࡍమ ࡯ࡌࠪ ݞږ ࡹफޒ

झߕࡌ݋ औ రघ ࡛झ షओߖ" తफం࠴  షओߖ ధࠫకࡌߵ ړࡎకండ࣊ ."ࡱफޔ ओޑఉ ,ߖफޒ దనڕ 

ఇߘओ షओߖ ݋ झߕࡌ݋ ߕ޼ఏ ࠾ࡍफ, మޒ औ రघ కएࡅ ࡛  మߩࡱల ߖషओ ࢛ ߖ޳ फޒ షओߖ ܘदࡶ  फޒ



వࡵ ఉంܿం޴. ఒక ߕࡌ݋झ औ రघ షओߖ" :ࡹసం ఇతర ࠪటలڝ ࡛ షओߖ ܘदࡶ࢛ = फޒ  ߖफޒ

సంఖङ ࡱఅస ࡱߩࡱన ࢙࡛ మ ۃంݟఏ ࢙ం ."޴फంࣆࡏࠪ ఖङ࠭ ڴరణం߄ࣃ   ,޶ڒ ޴న࠳

షओߖ ࡱߩࡱవలం మښ ఈ సంబంధం ఇవछ ࠾ࡍफ మޒ బݟం޴: 

ఒక ࡌ݋నझ औ घࡔ ࡛ RATIO T.R 

T.R = Np / Ns = ࡌߵథࠫక ࡛ݠ / ࡽ࠼ڒझ  ఆࠆ ࣊కండࡽ࠼ڒ ࡎ = Vp / Vs = ࡌߵథࠫక 

కएࡅ ܘदࡶ࢛ ࡎకండ࣊ / ܘदࡶ࢛  టరऒ ଊ సంఖङ  

ఒక ߕࡌ݋झ औ రघ ర ऱߘ వङ క फం ࣋ۯటߩओ సంఖङ ݡ ల ࡅకए  ऴకࠪߖऒ  ࡱߩࡱమ ڴ 3 :1 

షओߖ फ ఇۨऐޒ న ߖ޳ కం݄ ۧࠚ ࡮నऒ झߕࡌ݋ న࠳ औ రघ ࡛ సంబంధం మ࠾ࡍ అ࢓ ओܿ  ݋

షओߖ ࡱߩࡱమ ܘदࡶ࢛ फ 3: 1 వङޒ క फం ࣋ۯफ ߖషओ ఖङ࠭ ࡮ۧ వࡱ࢑ फޒ  .޴న࠳

Transformer Basics Example Nol- Step Down Transformer 
झߕࡌ݋ औ రघ झڡࣄࠐ ࡛  ఉ޳హరణ ࡽߜ- సदߕࡌ݋ ߤݪ ࠆझ औ రघ ࡛ 

A voltage transformer has 3000 turns of wire on its primary coil and 1000 turns of 
wire for its secondary coil. What will be the turns ratio (TR) of the transformer. 
T.R=NP/NS = Number of Turns of Primary Coil/ Number of Turn of Secondary 
Coil=3000/1000=3:1=VP/VS=Primary Voltage/Secondary Voltage 

 
This ratio of 3:1 (3-to-l) simply means that there are three primary windings 

for every one secondary winding. As the ratio moves from a larger number on the 
left to a smaller number on the right, the primary voltage is therefore stepped 
down in value as shown. 

Thus if a Voltage of 240 V ac is applied on the primary or Input side there will 
be a Voltage of 240/3=80 V ac on the Secondary or Output side. Thus it is a Step 
Down Transformer. 

TR=VP/VS 
Then the main purpose of a transformer is to transform voltages at preset ratios 
and we can see that the primary winding has a set amount or number of windings 
(coils of wire) on it to suit the input voltage. If the secondary output voltage is to 
be the same value as the input voltage on the primary winding, then the same 
number of coil turns must be wound onto the secondary core as there are on the 
primary core giving an even turns ratio of 1:1 (1-to-l). In other words, one coil 
turn on the secondary to one coil turn on the primary. 

ఒక ࢛ࡶदߕࡌ݋ ܘझ औ రघ छ޴ ߖ޳ ࠾ࡍమ ࡽ࠼ڒ థࠫకࡌߵ ߖ޳ ࡛  సంڝ ࡽ࠼ڒ యޓ

1000 మ3000 ࡛࢙ ࡱߩࡱ మࡱߩࡱ కڵ࡯ ఉంߕࡌ݋ .޴झ औ రघ కएࡅ ࡛  మߖ ࡱߩࡱషओ  फޒ

(TR) ఏమޔ࢓ం޴. 



T.R = NP / NS = ࡌߵథࠫక ࡅ ࡽ࠼ڒకए  టరऒ ଊ సంఖङ  / ࣊కండࡽ࠼ڒ ࡎ ట ऒ࡛  
కएࡅ  సంఖङ  = 3000/1000 = 3: 1 = VP / VS = ࡌߵథࠫక ࢛ࡶदܘ / ࣊కండࡶ࢛ ࡎदܘ 

 

3: 1 (3-to-l) ࡅకए  ఈ ߖషओ छ޴ ఒక ޒऴప ߖफޒ  ऱڷంݟࡓ࢟ ధࠫకࡌߵ ݡ࠮ ڕత࢘ࣄ࠮ యޓ

ఉߕऒ యߖ అరबం. ఎడమ࢙ߩన ۨనऒ  సంఖङ షओߖ నߩ࢙ݟڕ ݟంߘ  फ ߭దभ సంఖङޒ  ݟంߘ ࡹ

షओߖ ڵత ߘవࡱ࢑ ࡹవࡱ࢑ ܘदࡶ࢛ ధࠫకࡌߵ ,ޙߧ޴క ߖफޒ ठంۨం޴. 

కएࡅ బܽद 240 V ACڒ ओߘఇ ޳ࡶ ధࠫకࡌߵ ܘदࡶ࢛  ࡍన వߩ࢙ ݋ फంపబ80 = 240/3 ,ޙݟ V 

࢓అ ޳ࡶ ࡎకండ࣊ ܘदࡶ࢛ ओܿ झߤࡌ݋ ఒక ޴ఇ ۯ޶అం .޴ఉంܿం ߩ࢙ ݋  ߤݪ 

झߕࡌ݋ औ రघ ࡛. 

TR = VP / VS 

అߩओ झߕࡌ݋ ݡ औ రघ కएࡅ ࡛  ऴప߄న ऴపࡆజనం ࠭ంߖ ߝڴ޶షओ  ߘदజऱࡶ࢛ ࡹफలޔ

ࠪరऐ డ࠲ మ࠾ࡍ ఇߘओ ए܌दࡶ࢛ ݋  అڷߘణంࡌߵ ڴధࠫక ࣋࢘ࣄ࠮ట ऱܿ ࡅ ߖ޳కए  

फޑ࠴ ݋࣊ ऒߖ కएࡅ ࡛࢙) ߘగలޓ ޳ࡶ  झࡽ࠼ڒ  ) కڵ࡯ ఉߕऒ య࠭࠲ ߖ ۫డవ۪ऐ . 

ऴపథమ ࢘ࣄ࠮త ߯ ఉనऒ  ఇߘओ కएࡅ ܘदࡶ࢛ ݋ ఉనऒ ڴవࡱ࢑ ޻అ ܘदࡶ࢛  టऱޙ࠼, అ޻ 

సంఖङ छ޴ ࡱߩࡱమ ࡽ࠼ڒ ࡹ  ऱ 1: 1ࡗڝ ధࠫకࡌߵ కం݄޶ఎం ,࡯ݞయపڴ ऱࡗڝ యޓ

(1-ܿ-l). మࡗ ࠪటߦۮ ࡹओ లం݄, ࡌߵధࠫక ߯ ఒక ࡽ࠼ڒ మࡹߩࡱ ఒక ޴ ࡽ࠼ڒछ  యޓ

बࣃ  నంࡹ ఉంܿం޴. 

 
Transformer Basics Example No2- Step Up Transformer 
झߕࡌ݋ औ రघ झڡࣄࠐ ࡛  ఉ޳హరణ No2-  ࣊ दߵ  అߕࡌ݋ ߵझ औ రघ ࡛ 
We now reverse the situation. A voltage transformer has 1000 turns of wire on its 
primary coil and 3000 turns of wire for its secondary coil. What will be the turns 
ratio (TR) of the transformer. 
TR=Np/Ns = Number of Turns of Primary Coil/ Number of Turns of Secondary 
Coil = 1000/3000= 1:3 

This ratio of 1:3 (l-to-3) simply means that there are three secondary windings 
for every one primary winding. As the ratio moves from a smaller number on the 
left to a larger number on the right, the primary voltage is therefore stepped up in 
value as shown. 

Thus if a Voltage of 12 V ac is applied on the primary or Input side there will 
be a Voltage of 36 V ac on the Secondary or Output side. Thus it is a Step Up 
Transformer. 

ओߩఇ ࠭࠲ వ࡛झࡍ ޒबࣄࡍప ݡ . ఒక ࢛ झߕࡌ݋ ܘदࡶ औ రघ  ߵߖ޳ ࡛  ࠾ࡍమ ࡽ࠼ڒ ధࠫకࡌ

छ޴ ߖ޳  .޴ఉంܿం ڵ࡯క ࡱߩࡱద 1000 మࠬ ࡛࢙ ࡱߩࡱసం 3000 మڝ ࡽ࠼ڒ యޓ



झߕࡌ݋ औ రघ కएࡅ ࡛  మߖ ࡱߩࡱషओ  .޴ంޔ࢓फ (TR) ఏమޒ

TR = NP / N ߵ= ࡱ  కएࡅ ࡽ࠼ڒ థࠫకࡌ  టరऒ ଊ సంఖङ  / ࣊ కండࡽ࠼ڒ ࡎ టరऒ ଊ సంఖङ  

= 1000/3000 = 1: 3 

1: 3 (l-to-3) ࡅకए  ఈ ߖషओ ఒకए ޒफ ऴపޒ छ޴ ݡ࠮ ڕత࢘ࣄ࠮ థࠫకࡌߵ   ࡱఖࡔ యޓ

ఉߕऒ యߖ అర बం. ఎడమ ࢙ߩన ߭దभ సంఖङ న ఉనऒߩ࢙ ݟڕ ࡹ  సంఖङ నऒۨ ߘ  సంఖङ  

 .޴ంޔం۪߭ ߘవࡱ࢑ ࡹవࡱ࢑ ܘदࡶ࢛ ధࠫకࡌߵ ,फ࣋࡯తర ړߩ࢙ݟڕ ݟంߘ

అం޶వలऱ 12 V AC ࡅకए  ࢛  ߵܘदࡶ ओߘఇ ޳ࡶ ధࠫకࡌ ࢙ ݋ ࡍన వߩ फంపబޙݟ, ࣊ కండࡎ 

࢓అ ޳ࡶ ओܿ కएࡅ V AC 36 ߩ࢙ ݋ ࣊  ఒక ޴వలన అ޶అం .޴ఉంܿం ܘदࡶ࢛  दߵ  అ  ߵ

झߕࡌ݋ औ రघ ࡛. 

Specifications of a Transformer 
The following are the main specifications of a Transformer: 

1- Type- Step up/ Step Down. 

2. Material- Coils- Copper 

3, Material- Core - Laminated Iron. 
4. Turn Ratio- ex- 3:1 

5. Primary Voltage- 240 Volts. 

6. Secondary Voltage- ex 80 Volts. 

7. VA Rating= This is the product of Voltage and Amperes on any side. This 
will be constant on both the sides. Thus for a Primary Transformer of TR= 
3:1 the voltage on the secondary side will decrease by three times where as 
the current will increase three times. Thus 240 VA (This means on the 
primary side you have 1 A and on the secondary side you have 3 A). If we 
apply 240 V and the maximum load is 1 A then in the secondary side we will 
have a voltage of 80 V and the current will be 3 A. 

8. Frequency- 50 Hz. 

9. Maximum Temperature Rise- Ex. 115 deg C 

10. Maximum Insulation Tolerance- Ex. Upto 180 deg 

These are the basic specifications. 
ఒక ߕࡌ݋झ औ రघ కएࡅ ࡛  లࣾࡱހ 

झߕࡌ݋ औ రघ కएࡅ ࡛  ऴప߄న లࣾࡍڡ ࡱހం࢑޴: 

1- పదमޒ- అߵ దశ /  ࣊ दߵ  .ߤݪ 



झࡽ࠼ڒ -ࡽయࡍܾ࠱ .2  ڵࡌ-

 .ߤఐర ݭ݃ߝࠫ࡮ - ࡛ڝ -ࡽయࡍܾ࠱ ,3

4. ట࡛ऒ షओߖ   फ - 3: 1ޒ

 .दଊࡱ࢛ 240 -ܘदࡶ࢛ థࠫకࡌߵ .5

6. ࣊కండࡶ࢛ ࡎदܘ- ఎڡझ दझࡽ࢛ 80  . 

7. VA ܽࡔంۃ = ఇ޴ ఏ ࢙ߩన ࢛ࡶदܘ మ࠻ ࠾ࡍం࡛߭झ కएࡅ   ఉతओ  ࡮ߩ࢙ ݡంࡓ फ. ఈޒ

छ޳త .޴ఉంܿం ڴबరంࣄ  కएࡅ TR = 3: 1 ࡌ झߕࡌ݋ ధࠫకࡌߵ  औ రघ छ޴ సంڝ ࡛  యޓ

࠙గంࡶ࢛ ࡹदࡏࣃ ݡ࠮ ܘऱ తڷठޔం޴, ఇకए డ ऴపࣆफత࠭ ࡏࣃ ݡ࠮ऱ ߭ޔڷࡏం޴. 

అం޶వలన 240 VA (ఈ ࠬ1 ࡏ A మ޴ ࠾ࡍछ  ߩ࢙ థࠫకࡌߵ ڵ࡯A క 3 ࡏࠬ ߩ࢙ యޓ

అర बం). 240 ࠭࠲ V ߘ వࡍ फంపܑ࣋फ మ࠾ࡍ గࡍషध 1 ݭࡹ A త࢐ࡏత ޴छ ࠙ యޓ గంࡹ మనڕ 

80 V ࡅకए  .फత 3 ఎࣆऴప ࠾ࡍమ ޴ఉంܿం ܘदࡶ࢛ 

छڙࡎࠆ .8 झߗ - 50 Hz. 

గࡍషद ఉࢽपऴగత ߭ڷࡏదల- ఎڡझ  ࣄ లࡎۃݟ 115 .

10. గࡍషद ࡗߖధక ݇లߤࡔझ - ఎڡझ  ڕవర ࡎۃݟ 180 .

ఈ ࡌߵథࠫక లࣾࡱހ. 

Brainstorming- What is the output in the secondary for TR=3:1 if we apply 
240 V dc?? 

Answer: There will be no output on the secondary side. This is because the 
transformer works on the principle of Electromagnetic Mutual Induction , which 
requires a voltage source that changes with time(alternating source) . Thus since a 
DC Supply is unidirectional, the transformer can’t work. 

Also please note that as transformers require an alternating magnetic flux to 
operate correctly, transformers cannot therefore be used to transform or supply 
DC voltages or currents, since the magnetic field must be changing to induce a 
voltage in the secondary winding. In other words, transformers DO NOT operate 
on steady state DC voltages, only alternating or pulsating voltages. 

If a transformers primary winding was connected to a DC supply, the inductive 
reactance of the winding would be zero as DC has no frequency, so the effective 
Impedance of the winding will therefore be very low and equal only to the 
resistance of the copper used. Thus the winding will draw a very high current 
from the DC supply causing it to overheat and eventually burn out, because as we 



know I = V/R.  

झߕ࠼ࡓࠗ ଀ࡍघ ం240 ࠭࠲ -ۃ V dc దరࣆڣफ ࣋ۯफ TR = 3: 1 ڜరڕ ࣊కండࡹࡎ 

ఉతओ  ?? फ ఏࠫܽޒ

జࠋ࢐: ࣊కండߩ࢙ ࡎ అ࢓ ओܿ झߠࡌ݋ .޶ఉండ ݋ ओ ర द࡛ ङ޶࢑  దయࣃए ంత పరసओ ర 

ఇండࣾࣇ ߤऴతం߯ పࣆۯߖफనऒ ం޶న, ఇ޴ ఒక ࢛ࡶदړߖ࡮࠮ ܘ సమయం ࠪޔࡏం޴ 

(ऴపޑङ ࠪऒ య ࡛࣎झ ). అం޶వలऱ DC పంނߧ ఏకࢡ޴తघ క࠳న޴ కߘక ߕࡌ݋झ औ రघ ࡛ 

పۯߖయ޶. 

झߕࡌ݋ औ రघ ठڴࡍऱ సࡏ  పۯߖయܼړߖ ఒక ऴపޑङ ࠪऒ య ࠪڻऒ ఫ  ڡܽ ऱڡझ  అవసరం కߘక 

దయࣄۯ గమߖంచంߖࡌ݋ ,ݟझ घ టࡏऱ DC ࢛ࡶद܌ऱ ޳ࡶ ऴప࢐ࣔలߦࡐ ߘంతరం ۯయړߖݞ 

एࣃకం݄ అయ޶ఎం ,޶ంచబడڵࡆఉప ړߖݞయۯ ނߧపం ޳ࡶ ంత इऴతం ޴छ  యޓ

ऒ܌दࡶ࢛ ఒక ࡹత࢘ࣄ࠮ ओߦۮ ࡹటࠪ ࡗమ .޴ంܿంޔࡏࠪ ړߖݞంచߧࡔࡔߵ  లం݄, 

झߕࡌ݋ औ రघ ఉనऒ ڴలకడߖ ऱࡏ  ࠲ऴతࠪ ߘदజऱࡶ࢛ ,࢓యۯߖప ࡹदజऱࡶ࢛ वషद DCࡌ 

ऴపޑङ ࠪऒ య ޳ࡶ ऴపࢢڒంۯ. 

ఒక ߕࡌ݋झ औ రघ  ߵऱࡏ కएࡅ ఉం݄, DC ݟంచబߖ߄సంߘఅ ړނߧత DC పం࢘ࣄ࠮ ࡎమࡕ  

߲నఃߩనङ ం ఉండڒ ޶బܽद, ࢙ంݟంࡅ ۃకए చరङޒరక ऴపࡔߵ  ऒߕࣆ   బܽदڒ ,޴ఉంܿం ڴ

࢙ంݟంࡅ ۃకए  ऴప࠙వ ప࡮ۧ ޒࠫࡍ తڕए వڴ ఉంܿం޴ మ࠾ࡍ ఉపڵࡆంۨన ڵࡌ 

కएࡅ కएࡅ DC ۃంݟవలऱ ࢙ం޶అం .޴ఉంܿం ڴసࠪనం ڕధకతࡗߖ   పంߘ ނߧంݟ 

ङ޶࢑ క߅అ ࡮ۧ बࣃ  షदࡍగ ߘफޔ  ࠾ࡍడటం మܼ࢘ ߘߝ వలన ߖ޵ ,޴फంࣆవڕࣆޓ ړ࠼

ۨవړࡍ బ࡛ऒ फࣃۯ   .ࣆࡱޘ V / R = ߘߝ ڕకం݄ మన޶ఎం ,ߘ

Electrical Power in a Transformer 
Another one of the transformer basics parameters is its power rating. The power 
rating of a transformer is obtained by simply multiplying the current by the 
voltage to obtain a rating in Volt-amperes, (VA). Small single phase transformers 
may be rated In volt-amperes only, but much larger power transformers are rated 
in units of Kilo volt-amperes, ( kVA ) where 1 kilo volt-ampere is equal to 1,000 
volt-amperes, and units of Mega volt-amperes, ( MVA ) where 1 mega 
volt-ampere is equal to 1 million volt-amperes. 

In an ideal transformer (ignoring any losses), the power available in the 
secondary winding will be the same as the power in the primary winding, they are 
constant wattage devices and do not change the power only the voltage to current 
ratio. Thus, in an ideal transformer the Power Ratio is equal to one (unity) as the 
voltage, V multiplied by the current, I will remain constant. 



That is the electric power at one voltage/current level on the primary is 
“transformed” into electric power, at the same frequency, to the same 
voltage/current level on the secondary side. Although the transformer can step-up 
(or step-down) voltage, it cannot step-up power. Thus, when a transformer 
steps-up a voltage, it steps-down the current and vice-versa, so that the output 
power is always at the same value as the input power. Then we can say that 
primary power equals secondary power, ( PP = PS ).  

ఎలवړ दకࡽ పవ࡛ ఇߕࡌ݋ ߤझ औ రघ ࡛ 

झߕࡌ݋ औ రघ झڡࣄࠐ ࡛ ړశ ߖ޳ ࡗమ ࡹలޔࠫࡌߦ  फ ܽࡔంࡶ࢛ .ۃदܘ-ఆంߧయరऱ (VA) ࡹ 

ऒڷంܽࡔ  ߰ందܼࡶ࢛ ړߖद޳ ܘछ छ޳ ంచడంށڷ फత࠭ࣆऴప ࡌ झߕࡌ݋ ࡌ औ రघ కएࡅ ࡛  

పవ࡛ ܽࡔంۃ ߰ందవ۪ऐ . ۨనऒ झߕࡌ݋ ܘ߿ ࡽڵంࣄ  औ రघ ర ऱࡽ࢛ ߘद-ఆంߧయరऱࡹ ࠪऴత࠲ 

అంచߕ ࢘యవ۪ऐ కएࡅ (࢑.య.࢑.ڙ) యరऱߧद-ఆంࡽ࢛ ࡹړ ߗڒ ,  దभ߭ ࡮ۧ ࡹటऱߖ࠿ 

ङ޶࢑ झߕࡌ݋ ޠ औ రघ ఇకए ,࠼ޑయబడۯ ݋ࡔ ऱࡏ డ 1 ࡽ࢛ ࡹړद-ఆంߧయ࡛ 1,000 ࢛ࡽद 

ఆంߧయరऱڕ సࠪనం, మڴ࠱ ࠾ࡍ ࢛ లदଊ (MVA), ఇకए డ 1 ڴ࠱ ࢛ ࠫ య࡛ 1ߧद-ఆంࡽ  ߤయ࡯

 .޴ఉంܿం ڴసࠪనం ڕయరऱߧद ఆంࡽ࢛

ఒక ఆదరज झߕࡌ݋  औ రघ दࢲऱ (ఏ నࡗ ల࢑ ߘసघ छ޴ ,(޴फంࣆࡍ ړశ ۯంࠚల ࡹత࢘ࣄ࠮ యޓ फ 

 ڵ࡯క ߘలࡌకࡍప ܘ࢐݄ న࠳बరࣄ  ఇ࢑ ,޴ఉంܿం ࡵరం వڒ߅అ ࡹథࠫక వంచనࡌߵ

ఉంܼ࠼ మ࠾ࡍ ऴపࣆफత ߖషओ ړశ ࠲ऴతࠪ ܘदࡶ࢛ ړफޒ फߖ ࠪరऐ  ,ڴ࢑ధం ఆ .࢓

ఆదరज వంత࠳న ߕࡌ݋झ औ రघ ఐకङ) ߤవ ܘदࡶ࢛ ࡆࢳࡔ ऱ పవ࡛ࡗ త) ڕ సࠪనంڴ ఉంܿం޴, 

V ޳छ  .޴ఉంܿం ڴबరంࣄ  ߘߝ ,फ࣋ށڷ ࡌ

ఇ޴ ఒక ࢛ࡶदܘ / ऴపࣆफత  ࣃब ङ޶࢑ ధࠫకࡌߵ ࡹ࠼ ङ޶࢑ ऴప࢐హం వదभ ޠ ړశ ޠ फڴ 

నङߩనః߲ ޻అ ,޴ంޔࡏࠪ ంࡹ అ޴ ޻छ बࣃ  फతࣆऴప / ܘदࡶ࢛ ޻అ ࡹށࡔࢰ యޓ  ړ࠼

ఉంܿంߕࡌ݋ .޴झ औ రघ ࡛  ࣊ दߵ -అ޳ࡶ) ߵ  ࣊ दߵ నపओ࠼అ ܘदࡶ࢛ (ߤݪ-  ߵపవ࡛-అ ޴అ ,ڔܽ

శړ फ޶ڒ ߖ. అం޶వలన, ఒక ߕࡌ݋झ औ రघ ࡛ దశలߘ ఒక ࢛ࡶदܔऱ  ఉనऒ ओߩ  फతࣆऴప ޴ఇ ,ݡ

మࡌࢗ ࣒࢙ ࠾ࡍझ छ޳త ,޴फంࣆۯ ߤݪ-ߘదశల ړ ࢓అ ࡌ ओܿ ړశ ݋ फ ఎలऱߩओ ओߘఇ ݢ ړశ ݋ फ 

వࡵ అࡱ࢑ ޻వࡹ ఉంܿం޴. అߩओ ړధࠫక శࡌߵ మన࠭ ݡ फ ޴छ ړయ శޓ फߖ సࠪనం, (PP = 

PS) అۮ ߖపओ వ۪ऐ . 

 

Power in a Transformer 

 



Where: Φp is the primary phase angle and Φs is the secondary phase angle. 

Note that since power loss is proportional to the square of the current being 
transmitted, that is: I2R, increasing the voltage, let’s say doubling ( x2 ) the 
voltage would decrease the current by the same amount, ( ÷2 ) while delivering 
the same amount of power to the load and therefore reducing losses by factor of 4. 
If the voltage was increased by a factor of 10, the current would decrease by the 
same factor reducing overall losses by factor of 100. 

झߕࡌ݋ औ రघ  ऱ పవ࡛ࡗ

 
ఎకए డ: Φp ࡌߵథࠫక దశ ڝణం మ࠾ࡍ Φ ޴ ࡱछ  .ణంڝ య దశޓ

ऴపࣆफత నషदం సంభ࢑ంۯ చޔర࣒޶࢑ ړߖࡌङ  ,ఉండటం వలన: I2R ࡹతంߦߘफ నషदం అޔ

ఓࡶदߖ܊ ߭ం۪ޔంܽࡓ ,޴दంߩ (x2) ࢛ࡶदܘ అޑ࠴ ޻फ ऒߖ  ऴపࣆफత  ࣃब ڵత ߖ࠼ ठࣆफందߖ 

పओۮ ం(2 ÷) ,ݟ బڕ࢓ࡏ పߖހࠪࡍऒ  బܽद, నࢲद లߘ తڵ ठంచటం వలన 4 ڒరకం. ࢛ࡶद10 ܘ 

छ޳ రకంڒ छ޳ రకంڒ తफం 100࠴ ,ޙ࠼నటऱڵࡍ߭ ࡌ दࢲతफం న࠴ ࡌ లߘ తڵ ठంۯ అڒ ޻రకం 

छ޳ ڵత ࡌ ठ߱  .޴ంޔ

Transformer Basics - Efficiency 
A transformer does not require any moving parts to transfer energy. This means 
that there are no friction or windage losses associated with other electrical 
machines. However, transformers do suffer from other types of losses called 
“copper losses” and “iron losses” but generally these are quite small. 

Copper losses, also known as I2R loss is the electrical power which is lost in 
heat as a result of circulating the currents around the transformers copper 
windings, hence the name. Copper losses represents the greatest loss in the 
operation of a transformer. The actual watts of power lost can be determined (in 
each winding) by squaring the amperes and multiplying by the resistance in ohms 
of the winding (I2R). 

Iron losses, also known as hysteresis is the lagging of the magnetic molecules 
within the core, in response to the alternating magnetic flux. This lagging (or 
out-of-phase) condition is due to the fact that it requires power to reverse 
magnetic molecules; they do not reverse until the flux has attained sufficient 
force to reverse them. 

Their reversal results in friction, and friction produces heat in the core which 



is a form of power loss. Hysteresis within the transformer can he reduced by 
making the core from special steel alloys. 

The intensity of power loss in a transformer determines its efficiency. The 
efficiency of a transformer is reflected in power (wattage) loss between the 
primary (input) and secondary (output) windings. Then the resulting efficiency of 
a transformer is equal to the ratio of the power output of the secondary winding, 
Ps to the power input of the primary winding, Pp and is therefore high. 

An ideal transformer is 100% efficient because it delivers all the energy it 
receives. Real transformers on the other hand are not 100% efficient and at full 
load, the efficiency of a transformer is between 94% to 96% which is quiet good. 
For a transformer operating with a constant voltage and frequency with a very 
high capacity, the efficiency may be as high as 98%. The efficiency, η of a 
transformer is given as: 
 

 
where: Input, Output and Losses are all expressed in units of power. 

Generally when dealing with transformers, the primary watts are called “volt- 
amps”, VA to differentiate them from the secondary watts. Then the efficiency 
equation above can be modified to: 

  

It is sometimes easier to remember the relationship between the transformers 
input, output and efficiency by using pictures. Here the three quantities of VA, W 
and η| have been superimposed into a triangle giving power in watts at the top 
with volt-amps and efficiency at the bottom. This arrangement represents the 
actual position of each quantity in the efficiency formulas. 

झߕࡌ݋ औ రघ झڡࣄࠐ ࡛  - ఎ߸ߗࡂࢳझ  

ఒక ߕࡌ݋झ औ రघ ࡛ ఎܿవంܽ కڴ࠙ ࡶ޴లߘ శړ फߖ బۯ ࡰ޴యవలࣄన అవసరం ޶ࡶ. 



ङ޶࢑ అరबం ఇతర ߖ޵ दࢲన ࡱࡱڴ ޳ࡶ ఘరलణ ߖࡶ సంబంధం ޜలࡌޠయం ޠ  .࢓ࡶ ࡱ

అߕࡌ݋ ,ޙ࠼झ औ రघ झ࡛ दࢲన ڵࡌ"  दࢲప నߘఇ" ࠾ࡍమ "ࡱ  లڒఇతర ర ۯ࡯ߧ ߖఅ "ࡱ

నࢲद లࠈ ޜధపޔݡంܼ࠼, అޙ࠼ ఇ߄ࣃ ࢑రణం࡮ۧ ڴ ۨనऒ ࢑. 

I2R నషदం అࡱߧ ݞږ ߖవబڒ ݦప࡛ నࢲद ङ޶࢑ ࡱ ړశ ޠ फ, ఇߕࡌ݋ ޴झ औ రघ ర ऱ ڵࡌ 

۪ ࡱత࢘ࣄ࠮ द݀  ऴప࢐ࣔలޕڷࡏޒ ߘ ఫ࡯తంࡹڝ ߖݟ࢘ ڴओ दࢲప࡛ నڒ .޴ంޔ  ఒక ࡱ

झߕࡌ݋ औ రघ కएࡅ ࡛  ఆపࡔషߠऱ పओھ   నࢲदߖऒ फࣃۨࣇ  ङ޶࢑ .࠼ ړశ ޠ फ ࡅకए  ࢐సफవ ࢐టऱߘ 

(ऴప࢘ࣄ࠮ ޒతࡹ) ఆంߧయࡏऱ చޔర࣒ڒࡌర࠭ ࣋࢘ࣄ࠮ ,ࣄۯ ఒࣣघ झ  (I2R) ࡹ ऴపޒఘటన 

छ޳ छ޳ ంచడంށڷ ࡌ రߖ ࡌ प࠼ంచబޔݡం޴. 

ఐసदߤ నࢲद ठࣃࣄࡍदࣅࣕ ,ࡱ एࣃఅయ ,࠼ޑవబడࡱߧ ݞږ  ంత అ࢐హړߖߕ 

ऴపޑङ ࠪऒ యంڴ, ऴప߄న ࡹపల అయࣃए ంత అ࢓ރల ߘࢗకబݟ ఉం޴. ఈ ߘࢗకబݟ 

एࣃఅయ ޒबࣄࡍప (పల దశࡱࢗ ޳ࡶ) ంత అ࢓ރలޒ ߘరగړߖݞ శړ फ అవసరమޔ࢓ం޴; 

 ఫ ऱڡझ వ࡛झࡍ ߖ࢐ܽ  ړనంత శڵత ړߖݞయۯ  फ߅ࣃ ߖంۨనంత వరڕ అޒ ࢑రగ޶ࡶ. 

ఘరलణࡗޒ ࢐ܽ ࡹగమన ఫࡱޑ࡯, మ࠾ࡍ ఘరलణ శړ फࡹڝ ߖओ ऒߖपࢲऱ ఉࡗڝ న࠳ఒక రక ࡃ  

ఉతओ फࣃۯ फޒ झߕࡌ݋ .࠼ औ రघ गࡌపల గࡹ ࡛ శయ ࡹప࠙࡯గం ऴపޙङ క ఉڕए  ࠫ ऴశࠪల ߘంݟ 

ऒࡍڝ  తۯ ࡏ࠻యడం ޳छ ڵత ࡌ ठంచవ۪ऐ . 

झߕࡌ݋ औ రघ ङ޶࢑ ऱࡗ बࡌమࣃ ߖ޳ ऴవతޓ నషदం ޠ ङ ऒߖ ओߘధࠫక (ఇࡌߵ .޴फంࣆ࠼రपߖ   (݋

మ޴ ࠾ࡍछ ओܿ࢓య (అޓ ల మధङڷంݟ࢑ం (݋  శړ फ (ܘ࢐݄) నషदంߕࡌ݋ ࡹझ औ రघ కएࡅ ࡛  

बࡌమࣃ ङ ऒߖ  ऴపࠉޒంࣆࠉफం޴. అߩओ झߕࡌ݋ ఒక ݡ औ రघ కएࡅ ࡛  ఫ࡯త ࣃమరबङ छ޴ ࠭  యޓ

కएࡅ త࢘ࣄ࠮  శړ फ ఉޑओ దక ߖషओ  ߧߧ ,త࢘ࣄ࠮ ధࠫకࡌߵ ,޴ఉంܿం ڴసࠪనం ࡹफޒ

కएࡅ  పవ࡛ ఇߘओ एڕవలన ఎ޶అం ࠾ࡍPS మ ڕ ݋ వڴ ఉంܿం޴. 

ఆదరज వంత࠳న ߕࡌ݋झ औ రघ ࡛ 100% సమరबవంత࠳న޴ ఎం޶కం݄ అ޴ అంڕ޶నऒ  

అߖऒ  శړ फߖ అంࣆ޴फం޴. మࡍ ߩ࢙ࡗయߕࡌ݋ ࡽझ औ రघ ऱ 100% సమరࡏ बవంత࠳న޶ڒ ࢑ 

మࡍߪ ࠾ࡍफ ݩࡹऱ ఉంܼߕࡌ݋ ,࠼झ औ రघ కएࡅ ࡛ మరबङࣃ  ం 94% ߘం96 ݟ% వరڕ 

మంۨ޴, ఇ޴ మంۨࣄ  .޴बర࠳న ࢛ࡶदܘ మ࠾ࡍ ߲నఃߩనङ ంޜ అ߅క ࣃమࡌब ङ ऒߖ  కڵ࡯న ఒక 

झߕࡌ݋ औ రघ మరबङࣃ ,సంڝ ࡛ ం 98% కం݄ ఎڕए వڴ ఉంܿం޴. ఒక ߕࡌ݋झ औ రघ కएࡅ ࡛  

మరमङࣃ ం, ఇ࡮ ఉంܿం޴: 



 

 ఎకए డ: ఇߘओ ࢓అ ,݋ ओܿ दࢲన ࠾ࡍమ ݋ ऒߖఅ ࡱ  ࡹటऱߖ࠿ ݋ߖ࠿ 

వङ ڔ फకࡍంచబడ࠼ޑ. 

झߕࡌ݋ ڴరణం߄ࣃ औ రघ ర ऱޜ వङ వహࡍంۯటߩओ ࢐ ధࠫకࡌߵ ,ݡ झܿ ऒ झߵद-ఆంࡽ࢛"  " 

అࣃࡱߧ ߖफ फࣃۯ ࡏ࢘ ߖ࢐ܽ ݟంߘ ࢐టऱ ࡎVA ࣊కండ ,ࡏ ओߩఅ .࠼  సࠬకరణ ߯ ݡ

సࠬకరణం సవࡍంచబޔݡం޴: 

 

झߕࡌ݋ ంۨڵࡆఉప ߘలࡌޠۨ औ రघ ࡛ ఇߘओ ࢓అ ,݋ ओܿ సమర ࠾ࡍమ ݋ बత మధङ  

సంబంߖ߄ऒ ऒߖڜ వడంڝफం۪ࡏڷ  లభం. ఇకएࣆ ऱࡏࣃ డ ݡ࠮ పࡱހࠪࡍ VA, W 

మ࠾ࡍ η | ڷ޴వన ࢛ࡽद-ఆంߩऱ మ࠾ࡍ సమర बతޜ ఎڷవన ࢐టऱࡹ అߖࡌڒ߅ऒ  ఇۯऐ  

फࣃऴకࠫޒఅ ړࡹజంࠜࡍޠ క, సమరࡍఈ అమ .ࡏ बత ࡌޠࣇలࡹ ऴపޒ పࠪࡍణంࡹ అసࡱ 

बࣃ  ऒߖߕ  .޴फంࣆۨࣇ 

Transformer Efficiency 

 
 

and transposing the above triangle quantities gives us the following 
combinations of the same equation: 



  

Then, to find Watts (output) = VA x eff., or to find VA (input) = W/eff., or to 
find Efficiency, effi =W/VA, etc. 

झߕࡌ݋ औ రघ ࡛ ఎ߸ߗࡂࢳझ  

  
 

 

మ࠾ࡍ ߯న ఉనऒ ऐࡏࠪ ߘలހࠪࡍజం పࠜࡍޠ  ట అ޻ సࠬకరణం ࡅకए  
 :޴फంࣆఇ ߘకల࠼కల ޴ంࡍڡ

 

 

అߩओ झ݋࢐ ,ݡ  (అܿ࢓ओ ڡ߾VA x ఎ = (݋ द, ޳ࡶ VA (ఇߘओ झڡW / ఎ = (݋ ओ  ޳ࡶ ,
సమరबత, effi = W / VA, ࠴దࡷన࢑ కߝھߘంڕ޶. 

Assessment Questions: 



అ࣊ घ࣊ ం݋ ऴపశऒ  :ࡱ
1. What is a Transformer?  

Ans: A Transformer changes the voltage level (or current level) on its input 
winding to another value on its output winding using a magnetic field. 
झߕࡌ݋ .1 औ రघ ࡛ అం݄ ఏࠫܽ? 

మ࠾ࡍ: ఒక ߕࡌ݋झ औ రघ बࣃ  ܘदࡶ࢛ ࡛ बࣃ  फతࣆऴప ޳ࡶ) ࠼ ओߘఇ ߖ޳ (࠼  కࡖమ ߯ ݋

एࣃఅయ ڕవࡱ࢑ ంత इߖࡌޠऒ  ఉపڵࡆంۨ ߖ޳ అܿ࢓ओ ऱ݇ ओߩట࣋࢘ࣄ࠮   ݡ

 .޴फంࣆࡏࠪ

2. What is the principle of operation of a Transformer? 
¥ 

Ans.: A transformer consists of two electrically isolated coils and operates on 
Faraday’s principal of “mutual induction”, in which an EMF is induced in the 
transformers secondary coil by the magnetic flux generated by the voltages and 
currents flowing in the primary coil winding. 
झߕࡌ݋ .2 औ రघ కएࡅ ࡛  పࣇ ࡏޓߖऴతం ఏࠫܽ? 

జ: ߕࡌ݋झ औ రघ ړఎలव ݡంࡓ ࡛ दకࡰऱ ఏకࡽ࠼ڒ ݭ݃ࡰझ  ݦర߾ ࠾ࡍమ ޴ఉంܿం ڵ࡯క ߘ 

కएࡅ  "పరసओ రߵ  కएࡅ "పణࡔࡔ  ऴపߕ߄ంశంࡹ పࣆۯߖफంࡹߖ޵ ,޴ EMF అߵ޴ߝ   థࠫకࡌ

छ޳ ऴప࢐ࣔల ࠾ࡍऱ మ܌दࡶ࢛ ۯऱ ऴపవࣕంڿంݟ࢑ం ࡽ࠼ڒ ఉతओ ࡌ ऒڻࠪ నݟయబۯ फޒ  ڡܽ

 ఫ ऱڡझ छ޳  झߕࡌ݋ ࡌ औ రघ ర ऱ ޴छ ऱࡹ࠼ڒ యޓ  .޴फంࣆߧࡔࡔߵ 

3. How are the Primary and Secondary windings generally connected? 

Ans.: Both the primary and secondary coil windings are wrapped around a 
common soft iron core made of individual laminations to reduce eddy current and 
power losses. The primary winding of the transformer is connected to the AC 
power source which must be sinusoidal in nature, while the secondary winding 
supplies power to the load. 

ڡߜక ࡮ఎ ڴరణం߄ࣃ ࡱࡱڴ ࡎకండ࣊ ࠾ࡍథࠫక మࡌߵ .3 द ۯయబడ࠼ޑ? 

జ: ࡓంݡ ऴప߄న మ޴ ࠾ࡍछ ۪ ࡛ڝ ߤद ఐరࠆࣃ రణ߄ࣃ ఒక ࡱ࠻వల ࡽ࠼ڒ యޓ द݀  

۪టदబݟ ఉంܼߕࡌ݋ .࠼झ औ రघ కएࡅ ࡛  ऴప߄న ࢘ࣄ࠮త AC ޶࢑ङ  ړߖ࡮࠮ ޠ

అߘసంߖ߄ంచబݟ ఉంܿం޴, ఇ޴ ࣊ంట࠼ࡹడࡱऒ  ऴపకృࡹޒ ఉం޴ ,࡯ݞछ  యޓ

ړశ ݭࡹ త࢘ࣄ࠮ फߖ సరఫࣆۯ ࡌफం޴. 

4. Give a block diagram of a Transformer? 

Ans.: We can represent the transformer in block diagram form as follows 



 
 

झߕࡌ݋ .4 औ రघ కएࡅ ࡛ ऱࠈ   ऴతం ఇవछۨڣࡔ ڡ ంݟ? 

జ: ࠭࠲ ఈ ړం࢑ ޴ధంࠈ  ڴऱ झߕࡌ݋ ࡹపంࡐ ऴతంۨڣࡔ ڡ औ రघ ऒࡏ फࣃۨࣇ  ࠭ 

 

 

5. What is Turnover Ratio? 

Ans.: This is the ratio of number of coils in the input i.e Primary Coil to the 
number of coils in the output i.e Secondary coils. The ratio of the transformers 
primary and secondary windings with respect to each other produces either a 
step-up voltage transformer or a step-down voltage transformer with the ratio 
between the number of primary turns to the number of secondary turns being 
called the “turns ratio” oi “transformer ratio”. 
5. టࡗऒ వ࡛ ߖషओ  ?फ ఏࠫܽޒ

Ans .: ఇ޴ అܿ࢓ओ కएࡅ ࡽ࠼ڒ థࠫకࡌߵ i.e ݋ झࡽߧڒ   సంఖङ కएࡅ   అ࢓ ओܿ  ࡹ ݋

అࡽ࠼ڒ ݋࢓झ కएࡅ   సంఖङ झߕࡌ݋ . औ రघ छ޴ ࠾ࡍధࠫక మࡌߵ ऱࡏ  ࡱత࢘ࣄ࠮ యޓ

ఒకڜߖ޳క  ܽ సంబం߅ంۨ ఒక  ࣊ दߵ -అࡶ࢛ ߵदߕࡌ݋ ܘझ औ రघ  ܘदࡶ࢛ ߤݪ-ఒక దశ ޳ࡶ ࡛

झߕࡌ݋ औ రघ ऒࡏ  ఉతओ మధङ ޜߖ޵ ,޴फంࣆۯ फޒ ంతర మߩࡱల సంఖङ మధङ ڕ  ,޴ంޔࡏࠪ 

"మߖ ߩࡱషओ झߕࡌ݋ "फ "ఓޒ औ రघ షओߖ ࡛  ." फޒ

6. What is Step Up Transformer? 

Ans.: If the Turnover Ratio is less than unity, n < 1 then NS is greater than NP 
and the transformer is classed as a step-up transformer. This increase the output 
voltage (and decreases the output current). 
6.  ࣊ दߵ  అߕࡌ݋ ߵझ औ రघ ࡛ అం݄ ఏࠫܽ? 

జ: టࡗऒ వ࡛ ߖషओ फ ఐకङޒ త కం݄ తڕए వڴ ఉం݄, n <1 త࢐ࡏత NS NP కం݄ ఎڕए వڴ 

ఉంܿం޴ మߕࡌ݋ ࠾ࡍझ औ రघ ࡛ ఒక  ࣊ दߵ -అ  ߵ झߕࡌ݋ औ రघ ठࡌ  వࡎ ठకࡍంచబޔݡం޴. ఇ޴ 



అ࢓ ओܿ ऒ܌दࡶ࢛ ݋  ߭ం۪ޔం޴ (మ࠾ࡍ అ࢓ ओܿ  .(޴ంޔठڷత ݋ంࡓక ݋

7. What is a Step down transformer. 

Ans.: What is Step down Transformer- If the Turnover Ratio is greater than 
unity, n > 1, that is NP is greater than NS, the transformer is classed as a 
step-down transformer This decreases the output voltage (and increases the 
output current) 
7. దశ ߕࡌ݋ ߤݪझ औ రघ ࡛ అం݄ ఏࠫܽ. 

జ: ߕࡌ݋झ औ రघ ऒࡗదశ అం݄ ఏࠫܽ? - ట ߤݪ ࡛ వ࡛ ߖషओ फ ఐకङޒ త కం݄ ఎڕए వ ఉం݄, n> 1, 

NP అ޴ߝ NS కం݄ ఎڕए వڴ ఉంܿంߕࡌ݋ ,޴झ औ రघ ࡛ ఒక  ࣊ दߵ झߕࡌ݋ ߤݪ- औ రघ ठࡌ  

వࡎ ठకࡍంచబޔݡం޴ ఇ޴ అ࢓ ओܿ ڵత ߖ܊दࡶఓ ݋ ठࣆफం޴ (మ࠾ࡍ అ࢓ ओܿ  ޴ంޔం۪߭ ݋

ऴపࣆफత) 

8. Can Step Down transformer be used as Step Up Transformer.? If Yes How? 

Ans.: Yes, a single phase step-down transformer can also be used as a step-up 
transformer simply by reversing its connections and making the low voltage 
winding its primary, and vice versa as long as the transformer is operated within 
its original VA design rating. 
8.  స दߕࡌ݋ ߤݪ ࠆझ औ రघ ࡛  ࣊ दߵ  అߕࡌ݋ ߵझ औ రघ ంచవ۪ऐڵࡆఉప ڴ ࡛ . అߘ࢓ ఎ࡮? 

జ: అߘ࢓, ఒక దశ దశ ߕࡌ݋ ߤݪझ औ రघ ࣊  ఒక ݞږ ߘ ࡛ दߵ -అߕࡌ݋ ߵझ औ రघ ठࡌ  ݞږ 

ఉపڵࡆంచవ۪ऐ ࠪ ߘలߕ߄సంߘఅ ߖ޳ , రऐ డం ޳छ  ߵߖ޳ ࠾ࡍమ ࡌ  ࡹ థࠫక VAࡌ

తڕए వ ࢛ࡶद܌ऒ छ޳ యడం࢘ࣄ࠮   .ۃంܽࡔ ߤܒݟ VA ࡱఅస ߖ޳ ࠾ࡍమ ࡌ

9. What is an Isolation Transformer? 

Ans.: If the turns ratio is equal to unity, n = 1 then both the primary and 
secondary have the same number of windings, therefore the voltages and currents 
are the same for both windings. This type of transformer is classed as an isolation 
transformer as both the primary and secondary windings of the transformer have 
the same number of volts per turn. 
9. ఏ ఐ࣎ࡶషߕࡌ݋ ߤझ औ రघ ࡛ అం݄ ఏࠫܽ? 

జ: ఒక࢘ళ మߖ ࡱߩࡱషओ फ ఐకङޒ తڕ సࠪనޙ࠳, n = 1 త࢐ࡏత ࡌߵధࠫక మ࠾ࡍ 

छ޴ झۃनంߖ࢙ న࠳రక ښఒ ߖంܽݟంࡓ యޓ  క࢓ڵ࡯ంܼ࠼, అం޶వలऱ ࢛ࡶद܌ऱ మ࠾ࡍ 

ऴపࡓ ࡱ࢐ࣔంݢ ఒ࢑ ښధంڴ ఉంܼߕࡌ݋ .࠼झ औ రघ కएࡅ ࡛ छ޴ ࠾ࡍథࠫక మࡌߵ   యޓ

లदଊ సంఖङ࢛ ښఒ ړంܽݟంࡓ ࡱత࢘ࣄ࠮ ఉనऒ ڵ࡯క ߘ ం޶న ఈ ࢑ధ࠳న ߕࡌ݋झ औ రघ ࡛ ఒక 



ఐ࣎ࡶషߕࡌ݋ ߤझ औ రघ ठࡌ  వࡎठకࡍంచబޔݡం޴. 

10. What is efficiency of a Transformer.? 

Ans.: The efficiency of a transformer is the ratio of the power it delivers to the 
load to the power it absorbs from the supply. In an ideal transformer there are no 
losses so no loss of power then Pin = Pout. 
झߕࡌ݋ .10 औ రघ కएࡅ ࡛ మరमङࣃ  ం ఏࠫܽ? 

జ: ߕࡌ݋झ औ రघ కएࡅ ࡛ మరमङࣃ  ం అ޴ సరఫߘ ࡌంࢳࢬ ݟంۯ శړ फߘܿࡹ ړ అం޴ంۯ శړ फ 

కएࡅ షओߖ  फ. ఆదరजޒ వంత࠳న ߕࡌ݋झ औ రघ दࢲऱ ఎܿవంܽ నࡗ  = ߤߧ వలऱ޶అం ,࢓ࡶ ࡱ

అవछ  .࢓



 Electronics Active Components and Testing 
ఎలवڒदڡߖझ ړ࠻  द࢟ झ݋ంߜం߱ڒ   అంࣄ݃ ݭदంۃ 
BASIC ELECTRONICS ACTIVE COMPONENTS, 

TESTING OF COMPONENTS 
BASIC ELECTRONICS ACTIVE COMPONENTS, 

COMPONENTS పࣾࡎ 
 

Experiment no: 1 

Name of Experiment: Testing of active &passive component with the help of C.R.O and 
digital multimeter 
Aim: To study the function of digital multimeter & C.R.O & testing various components 
like passive and active components such as resistance, capacitance , inductance, classical 
diodes, zener diodes, photodiode, Light Emitting Diodes, BJT, JFET and MOSFET. 
Theory: In component testing process, we test the continuity and the I-V characteristics of 
various component like resistor, capacitor, diode and transistors. 

ऴపڴࡆతघ క ߮ࣄ :ࡏఆ࡛ఓ మ܊ݟ ࠾ࡍటࡽ మࡰदࠬ ట࡛ సࣔయంޜ 

एࢳऴߖ & లࢣ࠻ࡍڡ తघ࠻ క అంړߖࢡ పࣾࡎ AIM: ܊ݟటࡽ మࡰदࠬ ట࡛ & 

C.R.O ࡅకए  ఫంࣾߤ అధङ యనం మࡗߖ ࠾ࡍధకత, ߤ݃ࣄߦڙझ , 

ఇండڙ दߤझ  ۃఎࠫܽం ݋ࡷ ,ऱ, Photodiodeݡࡆన࡛ డܐ ,ऱݡࡆడ ڡࣄऱڒ  ,

డݡࡆऱ, BJT, JFET మ࠾ࡍ MOSFET వంܽ ߖऴࢳए తघ࠻ క మ࠾ࡍ 

म޳ࣄ .ړߖݞంచऀࡎప ࡱڴ࠙ కߝవంܽ అ ࡱڴ࠙ లࢣ࠻ࡍڡ ంతం: 

 I-V ࠾ࡍమ ߩంڵࣃనڜ మనం ,ࡹయࡍڡऴప ۃदంࣄ݃ ݋ంߜం߱ڒ

లࣾހలߘ పࣿࡎ యంऴతం, ࣄߦڙట࡛, డݭࡆ మߖࡌ݋ ࠾ࡍझ సदࡏऱ 

వంܽ ࢑࢑ధ అంࢡల߯ పऀࡎంۧ࠭. 

Wires and Connectors:we use the following wires: 
1. Single Strand wire of SWG 22 or SWG23. SWG22 is preferred because it snugly ts the 

solder-less, spring loaded contact points in the breadboard. SNUGLY means neither 
loose nor tight. SWG is Standard Wire Guage. 22 means diameter <J> = (1/22) inch. 
These are used as hookup wire for making connections on the breadboard. 

SWG 22 ޳ࡶ SWG23 ࡅకए दࣃव ࡽڵంࣄ  ంݭ ࢙ ࡛. SWG22ߵ  నङ߄ࡌ ం ఎం޶కం݄ 

అ޴ టంకࡏ-తڕए వ, ऴ ओ࣊  ంܿऱ breadboard࠼ߦ ߩం޴న సంऴపࣄۯ ݭࡹ ݭ

ۨ .ts ࡹ నऒ ప࡯ऱ అం݄ వ޳ࡶ ڴࡱ޶ గܽदڴ ఉండ޶. SWG అߵ޴ߝ   కށࠪࡌ



అర 22 .ܘڿ ࡛࢙ बం ࢐ङ సం <J> = (1/22) అంڷళం. ߖܽ࢒ breadboard ࡹ 

కߘࣾߜऱ ۯయړߖݞ hookup ࢙࡛ ڴ ఉపࣃڵࡆफ  .ࡏ

2. Multi strand wires are exible wires used as connecting wires between the Power supply 
and the bus of the circuit. Bus are lines which act as GROUND/EARTH, lines which 
act as (+)ve bus or as (-)ve bus. The guage ■ of multi-strand wire can be SWG 7/36 or 
SWG 14/36. SWG 14/36 means 14 strands and 1/36 inch in dia. These multi strand 
wires have banana plug on one end and crocodile clip on the other. By banana plug they 
are tied on the banana socket on the power supply and by crocodile clip it is clipped on 
the hook up wire connected in the bread board. 

మࡰद  ࣃद ంࡏ࢙ ݭऱ ޶࢑ङ एࡐస ࠾ࡍమ ࡌసరఫ ޠ ङ झࣆబ ݋ ల మధङ  ߖగలޓ 

ఉపڵࡆంచడం వంܽ మృ࢙޶న ޓగࡱ. బࣆझ  బ࣒ (-) ޳ࡶ బ࣒ (+) ࡱ

फࣃۯߖऱ పߘࡷ ,GROUND / EARTH ࣋ۯߖగ ప࡮ दࣃబࣗళ व .࠼ ంݭ ࢙ కएࡅ ࡛  

గ܊ࠉ܊ SWG 7/36 ޳ࡶ SWG 14/36 ڴ ఉంܿం޴. SWG 14/36 అం݄ 14 ߰ డ࢓ 

మ1/36 ࠾ࡍ అంࡿڷల అంࡱࡿڷ. ఈ బࣗళ वࣃद ంݭ ࢙ ࠭ ऱ ఒకࡏ  ࡹߩంڵ

అరܽ  ప ऱۃ మ࠾ࡍ ఇతర న ࠴సړ  ࡯ ऱߵ  కڵ࡯ ఉంܼ࠼. అరܽ  ప ऱ޳ ۃछ  ࡌ

ङ޶࢑ ࡏ࢐ ࠬ ݋ڙࣃ అరܽ ࡹࡌసరఫ ޠ ద కటदబݟ మ࠴ ࠾ࡍసړ  ࡯ ऱߵ छ޳   ࡌ

ڡߜక ࡹनࡏࠓ ݭࡓࠗ द ۯయబݟన ࣗڡ అࡗ࢙ ߵऱ కపओ బݟ ఉంܿం޴. 

3. There are various types of wires. There are two cores or three cores shielded wires. In 
one sheath there are two or three insulated SWG14/36 wires. The sheath can be 
shielded in wire-mesh shields. This prevents Electro-magnetic interference and 
pick-up. There are unshielded wires with two and three cores. 

3.࢑࢑ధ రڒల ޓగࡱ ఉߕऒ  ऱ కవచంࡏ࢙ ऱࡏڝ ݡ࠮ ޳ࡶ ऱࡏڝ ݡంࡓ .࠼

ఉߕऒ झߘఇ ݡ࠮ ޳ࡶ ݡంࡓ ࡹڷݡޛ ఒక .࠼  ࡱగޓ SWG14 / 36 ݭ݃ࡶ

ఉߕऒ ऒߖޑڵڒ .࠼ नࡹࢴ ࣁ࠱-࡛࢙  झ ଊ కవచం ۯయవ ऐ۪ . ఇ޴ 

ङ޶࢑ एࣃఅయ-ޠ ంత ܔకङ ం మߧ ࠾ࡍకࣆ߅ࡗߖ ߵफంࡓ .޴ంݡ మݡ࠮ ࠾ࡍ 

ऒߕఉ ࡱగޓ unshielded ޜ ऱࡏڝ  .࠼

 
4. There are coaxial cables which are used as connectors . A coaxial cable with BNC 

Connector on one end and crocodile clips on the other are used for feeding the signal 
from Function Generators to the circuit under test. A coaxial cable with BNC 
Connector on one end and oscilloscope probes or crocodile clips on the other are used 
for feeding the signal from the circuit under test to the oscilloscope. 

4. కߜక दర ऱڕ ఉపڵࡆంړڝ ۯझ యࡽ తంࡱޔ ఉߕऒ ࢙ కࡖమ .࠼ కߜBNC క ߩ द࡛  

ړ  ࡯స࠴ ఇతర న ࠾ࡍమ ࡽࠋښ కࣾڒఒక ఏ ޜ ऱߩऱ ఫంࣾߤ జనࡔటࡏऱ ߘంݟ 



గऒࣄ एࡐసం సڝ ࣾࡎప ࡽ ङ फࣃڵࡆసం ఉపڝ ߝޒ ݋  ࠾ࡍఒక ۨవర మ .ࡏ

ఒࣄझ ऱ࣎एࡹ झࠗࡗߵ ߵ ړ  ࡯స࠴ ޳ࡶ  ऱప ऱޜ BNC కߜక द࡛  ࡽࠋښ కࣾڒఒక ఏ ޜ 

పࡹࣾࡎ సࡐए ङ झࣄఓ ݟంߘ ݋ ऱࡹ ए࣎ एߩ గऒࣄ  ऒࡱ फࣃڵࡆఉప ړߖݞనޒ   .ࡏ

 

Procedure: 

• Set up the component in the breadboard which has to be tested & probed by the 
mulimiter as well as C.R.O. 

• First of all we calculate the theoretical value of resistor through colour coding and than 
obtain practical value through multimeter. 

• Next we nd the I-V characteristic curve i.e forward and reverse characteristics of diode 
with the help of C.R.O. 

 :న࠭߄࢑

 మం۩ట࡛ మࣄ ࠾ࡍ.ఆ࡛.ఒ. 

 మనం అంతరంڵక రంݟڝ ڷం޳ ۃछ కएࡅ మండల ࡌ म޳ࣄ  ంత 

दࠬ࡯మ ߘవࡱ࢑ ట࡛ ޳छ ړࡌߵ ࡌ दకࡱ࢑ ࡽవߘ ߰ందడం కం݄ 

एړࡵ ంచవ ऐ۪ . 

 I-V లࣾހల వऴకత త࢐ࡏత ࠭࠲ C.R.O ࡅకए  సࣔయంޜ డݭࡆ 

కएࡅ  ߷రछ ࡛ न మࡍ ࠾ࡍవ࡛झ  లࣾࡱހ. 

 

Resistances: 

1. Carbon Film Reistances: There is a carbon lm deposited on the former. These arc the 
cheapest and most widely used resistances. The resistances are given in colour codes. 
Colour code is Gray, White, Violet ,Blue ,Green, Yellow, Orange, Red Brown anil 
Black. These stand for 9,8,7,6,5,4,3,2,1 and 0 respectively. 
The rest two bands on the left give tens and units. The third band gives the exponent to 
the base 10. 

రखڒ घࡽ߸ ߤ झߤߕ܊ࡓ  : ࠪ రखڒ ܋  నڛఈ ۳ .޴ంݟయబۯ ݋܊ߦݟ ࠹ఎࡽఎ ߤ

మ࠾ࡍ అతङ ంత ࢑సफృతంڴ ఉపڵࡆంࡗߖ ۯధకతలߘ ఆ࡛ए  .޴फంࣆۯ 

ఇవछ ࡱޑښసం ڷరం ࡱڒధࡗߖ బݞन  .࠼

రంࡔۃ ݭڝ ڷ, ࢙ ࢙ ,݋ ऱࠌ  ,݋ࡵ ࠗ ݭࡓ ,ܘంࡓఆ ,ߩࣆప ,ߤࡎۃ ,  ࡽߖఅ ߤࡘ

ऱࠈ  दࣃ  సం ఈڝ 0 ࠾ࡍమ 9,8,7,6,5,4,3,2,1 ڴసࡏవ .ڡ ంݭ. 



ఎడమ࢙࡯ڵࠫ ߩన ࡓంࠈ ݡङ ంݡऱ ప޶ల మߖ࠿ ࠾ࡍటऱߘ ఇࣃफ  .࠼

ङࠈ డవ࠮ ంޑۅ ړ 10 ࣒ࠐ ݭంశం ఇࣆफం޴. 

 
Fourth band gives the tolerance. Golden Band gives 5% and Silver Band gives 10% 
tolerance. 

•S.No 
1st ,2nd ,3rd and 4th 
band of colours 

Nominal 
Value (Q) 

Practical Value (Q) Tolerance (± %) Percentage 
Error 

1 Yellow. Violet. 
Orange. Sliver 

47k 47.2k 
10 

0.423 

2 
Red. Violet. Red' 
Gold 

2.7k 2.748k 5 1.74G 

 
The resistances have power rating and tolerance. Power rating tell the maximum power 
dissipation permitted. These are generally 1/4W or 1/2W rating in carbon lm 
resistances. 
The fourth band tells the tolerance. Zero Tolerance resistance is a precision resistance. 
Fess than 1% tolerance is close tolerance component. More than Vlu tolerance is a wide 
tolerance component, 

ړశ ࡱڒధࡗߖ फ ܽࡔంۃ మ࠾ࡍ సహనం కڵ࡯ ఉంܼ࠼. పవ࡛ ܽࡔంۃ గࡍషद 

ङ޶࢑ छࡍ޶ ޠ  ޳ࡶ 4W / 1 ڴరణం߄ࣃ ఇ࢑ .޴ంޔࠋۮ ޒమߘగం అࡆߖ

1 / 2W ڒరख  .࠼ఉంܼ ࡹధకతࡗߖ LM ߤ

ङࠈ లठవߕ ంݭ సహనం ޔࠋۮంࡗ܋ .޴ ݇లߤࡔझ ధకత ఖۨऐࡗߖ  తతछ  

దగ ࣒߾ ధకత. 1% సహనం కం݄ࡗߖ ठరڴ సహనం ࠙గం. Vlu సహనం కం݄ 

ఎڕए వ ࢑సफృత సహనం ࠙గం, 

 
2. Thin Film Resistances: Thin Film Resistances are made of Nichrome which is 80% 

Nickel and 20% Chromium alloy. These are of 0.1% tolerance and the temperature 
coecient of resistance(t.c.r) is 100 parts per million per degree centigrade (PPM/°C). 
These are also called precision resistances. 

घࡽ߸ ߤޣ .2 సనऒ :ࡱధకతࡗߖ   ࡏ࠻త ࠹ࡗ۶ߖ ߘధకతలࡗߖ చలనۨऴత ߖ

फࣃۯ ࠫ యంࠫࡗڡ 20% ࠾ࡍమ ࡽڙߖ %80 ޴ఇ ,ࡏ ऴశమం. ఇ࢑ 0.1% సహనం 

మ࠾ࡍ ऴపޒఘటన (t.c.r) ࡅకए  ఉࢽप ऴగత ࡎۃݟ ݟڝ ࣊ ంܽࢡ ݭࡔۃతం (PPM 

/ ° C) ߖܽ࢒ .ࡱڴ࠙ 100 ڕ ఖۨऐ త࠳న ࡗߖధࣃࡱߧ ڴࡱڒफ  .ࡏ

 
3. CERMETS are lm resistances where ceramic and metal 1ms are used. These are also of 

0.1% tolerance and zero t.c.r. Ceramic has a negative t.c.r. and Metal has positive t.c.r. 
Hence a proper combination of Ceramic and Metal gives zero t.c.r. These are truly 



precision components used in Instrumentation. 

3.  CERMETS అࣄ ޴ߝఎంࠫڡ మ࠱ ࠾ࡍట1 ࡽms ఉపڵࡆంۨన LM 

ऒߕࣆ ࠾ࡍసహనం మ %0.1 ࡹܽ࢒ .ࡱڒధࡗߖ  t.c.r. ڡࠫࡌࣄ ऴపږޒల 

t.c.r. మ࠱ ࠾ࡍటࡽ అږߘల t.c.r. అం޶వలऱ ڡࠫࡌࣄ మ࠱ ࠾ࡍటࡽ 

కएࡅ  సࡕన కల࠼క ߕࣆऒ  t.c.r. ఇ࢑ ఇऴߘझ ଀࠱ం݄షߠऱ  ఉపڵࡆంۨన 

ఖ ڴజంߖ ऐۨ త࠳న ࠙ࡱڴ. 

4. Wire Wound Resistances: These are power resistances which can go up to 100W 
maximum power dissipation. These are green in colour and robust in appearance. 

ړఈ శ :ࡱڒధࡗߖ యంڴ ࡛࢙ .4 फ ࡗߖధ100 ࡱڒW గࡍషद శړ फ ࡍ޶छ  గంࡆߖ

వరࢇࢗ ڕच . ఈ రంࡹڷ ఆڕపచऐ  రంࡹڷ కࣃߧߖफ  ࠼

 
5. Variable Resistances: These are carbon track potentiometers and Rheostats. Carbon 

track resistances are used in Electronics Lab and are of less than 1W rating. Rheostats 
are used in Electrical Engineering Labs and can go up to 1000W. Rheostat are made of 
Cu/Ni or Ni/Cr alloy of low t.c.r.. 
 

రखڒ ఇ࢑ :ࡱڒధࡗߖ ࡽࠋయࡍ࢘ .5 दࠬߖ݃߱ ڡࡌ݋ ߤ ࠬటࡏऱ మ࠾ࡍ 

दࣃࡆࡍ झ݋ . ఎలवڒदڡߖझ ङ࡮  ऱࠓ రखڒ   ࡱڒధࡗߖ ڡࡌ݋ ߤ

ఉపڵࡆంచబడ࠼ޑ మ࠾ࡍ ఇ࢑ 1W ܽࡔంۃ కం݄ తڕए వڴ 

ఉంܼ࠼. ఎలवړ दకࡽ ఇంజࡍߗం࡮ ۃङ झࠓ ଊ ࣃࡆࡎद झ݋  

ఉపڵࡆంచబడ࠼ޑ మ1000 ࠾ࡍW వరࢗ ڕళच వ۪ऐ . Rheostat 

తڕए వ t.c.r ࡅకए  Cu / Ni ޳ࡶ Ni / Cr ࠫऴశమం తࣃۯ ࡏ࠻फ  ࡏ

In Carbon Track Potentiometer there is a carbon track on which a wiper sweeps from one 
end to the other. The two terminals connected to the two ends of the carbon track give a xed 
resistance while the resistance between one of the end terminals and the terminal connected 
to the wiper is a variable resistance. 

రखڒ రखڒ ఒక ࡹ Potentiometer ڡࡌ݋ ߤ  ఒక ࢙ప࡛ ޴ఇ ,޴ఉం ڡࡌ݋ ߤ

రखڒ .ߩ࢙ కࡖమ ݟంߘ ఒక ۨవర ߖڕ۪ݡޔ కएࡅ ڡࡌ݋ ߤ  ݡంࡓ 

ۨవరలޜ అߘసంߖ߄ంచబݟన ࡓంࡍ݃ ݡघ నࡽझ  xed ऴపޒఘటనߘ 

అంࣃ޴फ घࡍ݃ ޴ޔ ,࠼ నࡹझ ଊ ఒకڜߖ޳కܽ ࡗߖధకత మ࠾ࡍ ࢙పࡏए  

కࡱపబݟన ݃ࡍघ నࡽ ఒక ࢘ࡍయࡗߖ ࡽࠋధకత. 



 

Capacitor: 
1. Ceramic Disc Capacitances: These are the cheapest and most widely used capacitances. 

The values are given as 103. 103 means 10x103 pF (pF is called PUF). This is 10-8 
F=0.01pF. 

ए࣒ݟ ڡࠫࡌࣄ झߜ݃ࣄపڒ  ࣒: ఇ࢑ ۳ڛన మ࢑ ࠾ࡍసफృతంڴ 

ఉపڵࡆంచబߦڒ ݦङ झߜ݃ࣄ  అం݄ 10x103 pF 103 .103 ࡱవࡱ࢑ .࣒

फࣃࡱߧ ߖఅ ࠆఎ࠾ߧ ࠆఎߧ)  .F = 0.01pF 8-10 ޴ఇ .(ࡏ

2. Paper/Mica Capacitances. 
3. Polyesterene Capacitances: These are low loss angle high quality capacitances. 

 

2. ߮ప࡛ / ڒ ڒ࠳పߜ݃ࣄझ ࣒.  

झߜ݃ࣄపڒ ߤࡌद࣊࡯ߦ .3 ࣒: ఇ࢑ తڕए వ నషदం ڝణం అ߅క ߕణङ త 

बࡌమࣃ ङ  .ࡱ

I, Electrolytic Capacitances: The large magnitude of capacitances more than lpF up to 
lOOOpF can be realized by electrolytic Capacitances. These are polar capacitances. The 
polarity of the DC Voltage applied should be correct so that the electrolyte between the 
electrodes act like dielectric. If the polarity is reversed then it becomes a conductor. 

ङ޶࢑ छ޴ ࢩ ऱషణ ڒపߜ݃ࣄझ ࣒: lOOFF ڕ lpF కం݄ ఎڕए వ ࣃమࡌब ङ  ࡱ

ఉండడం޶࢑ ޜङ झߜ݃ࣄపڒ ޠ छ޳ ࣒ ऴగࣕంచవ۪ऐ ࡌ . ఇࡏߓ ࢑వ 

बࡌమࣃ ङ కएࡅ ܘदࡶ࢛ DC .ࡱ ठڴࡍవణత సࡏߓ   ఉం࡯ݞ, త޳छ  ࡌ

ఎలवڝदడऱ మధङ ङ޶࢑  छ޴ ࢩ ऱషణ ޶࢑ङ छ޳ హకత వంܽࡏߓ .޴వణత 

ఒక కండక ޴ఉం݄ అ ࠼߱ࡍࠪ द࡛  అޔ࢓ం޴. 

4. Variable Capacitances: Gang Capacitances- these are air-gap capacitances used as 
tuning capacitances in Radio-Broadcast Receivers. Trimmers and Padders are used for 
alignment of the tuned circuits in Radio Receivers. 

झߜ݃ࣄపڒ ࡽࠋయࡍ࢘ .4 ङڴ :࣒ ంڒ ۃపߜ݃ࣄझ ࣒- ఇݞࡌࠗ-ࡆݟࡔ ࢑ए ࣒द 

వరࣅࡍ ऱࡹ ङ݀ झߘటࣄߦڙ ۃంߖ ల ڴ-࠾࢐ङ झߜ݃ࣄߦڙ ߵ  ࡆݟࡔ .࣒

వరࣅࡍ ऱࡹ ङ݀ एࡐन సߤ ङ టऱ అమࡍక ڝసం ࡍ݋మघ ࡛झ  మߦ ࠾ࡍడࡏऱ 

ఉపࣃڵࡆफ  .ࡏ



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Figure 7.3: IV Characteristics of a Diode. In the First Quadrant we see the forward 
bias and cut off voltage. 

The cut off Voltage For Germenium diode it is 0 Volts whereas for Silicon Dioili it is 0.5 
V. But for LED it is 1.2V as it is a compound semiconductor. 



Figure 7.5: EB Diode IV Characteristics 
EB Diode behaves like a Zener Diode. 

Because of heavy doping 

Figure 7.6: CB Diode IV Characteristics 
CB diode behaves like classical diode. 

Because of low doping 

ऒࡍܐ ࢛ సంڝ ݭࡆయం డߖ  సం 0.5ڝ ࡯ࡆݟ ߤڒ࡯ࣄ ޴ఓܿऱ అ 0 ݋క ܘदࡶ

V అޙ࠼, LED ړ ఇ޴ ఒక స࠲घ ం݋ ࣊ࠬకండక द࡛  .޴ఉంܿం ڴ 1.2V ڴ 

 
 
 
 
 
 
 
  

Zener Diode operates in Reverse Bias and the voltage regulation occurs because of zener 
breakdown. 
వ࡛झࡍ ݭࡆన࡛ డܐ  బ࠻ ऱ࣎ పࣆۯߖफం޴ మܐ ࠾ࡍన࡛ ࠗڞࡔनڒ ߤరణంڴ 

 .޴ంޔڷࡏయంऴతణ జߖ ܘदࡶ࢛

 
 

BASIC POWER SUPPLY: 
Parts of a Power Supply- A DC Power Supply Unit (commonly called a PSU) deriving 
power from the AC mains (line) supply performs a number of tasks: 

1. It changes (in most cases reduces) the level of supply to a value suitable for driving the 
load circuit. 

Figure 7.4: IV Characteristics of Zener Diode. 



AC Input Stabilized DC 

» output 

2. It produces a DC supply from a pure AC wave. 
f It prevents any AC from appearing at the supply output. 

ङ޶࢑ DC పవ࡛ సౖ߭ -ࡱڴ࠙ లࡌసరఫ ޠ ऱ ࠪࣃ) ݋ߖ࠿నङ ంڴ PSU అߖ 

फࣃࡱߧ झߤ࠼࠱ AC (ࡏ ړశ ݟంߘ ࡌసరఫ (ߤࡷ)  फߖ ߰ ందడం అߝక పߘలߘ 

 :޴फంࣆۯ

एࡐస ݭࡹ .1 ङ ऒܿ  నడపړߖݞ తڵన ࡱ࢑వڕ సరఫࣃ  ࡌब  ࡮ۧ) ࠼

సందࡌग ऱࡹ  తڵ ठࣆफం޴) ఇޔࡏࠪ ޴ం޴. 

2. ఇ޴ సछ చऑ ఉతओ ߘࡌDC సరఫ ݟంߘ ࢟࢘ న AC࠳  .޴फంࣆۯ फޒ

f ఇ޴ ఏ అ࢓ ओܿ ऒܿ  అ࢓ ओܿ ࢓అ ݋ ओܿ  .޴फంࣆ߅ࡗߖ ݞంڕంచߧߖవదभ క ݋

11, It will ensure that the output voltage is kept at a constant level, independent of changes 
in: 
a. The AC supply voltage at the supply input. 
b. The Load current drawn from the supply output. 
c. Temperature. 

ఇ޴ అ࢓ ओܿ बࣃ  న࠳बరࣄ  ܘदࡶ࢛ ݋ ओࡏࠪ ࡹߖ޵ ,޴ంޔఉం۪ ࡹ࠼ లޜ 

సछ తంऴతంڴ ఉంܿం޴: 

1. సరఫࡌ ఇߘओ  .ܘदࡶ࢛ ࡌవదभ AC సరఫ ݋

2. సరఫࡌ ఉతओ  .ݭࡹ फతࣆన ऴప࠼అ ࡌݭ ݟంߘ फޒ

3. ఉࢽप ऴగత. 

 
The following is the basic block diagram of a Power Supply: 



Transformer stage: 

The Transformer 

 
Figure 7.7: Typical Input Transformer 

In a basic power supply the input power transformer has its primary winding connected 
to the mains 

(line) supply. A secondary winding, electro-magnetically coupled but electrically 
isolated from the 

primary is used to obtain an AC voltage of suitable amplitude, and after furthci 
processing by the 

PSU, to drive the electronics circuit it is to supply. 
The transformer stage must be able to supply the current needed. If too small a 

transformer is used, 
it is likely that the power supply’s ability to maintain full output voltage at lull output 

current will be impaired. With too small a transformer, the losses will increase dramatically 
as full load is placed on the transformer. 

As the transformer is likely to be the most costly item in the power 
supply unit, careful consideration must be given to balancing cost with 
likely current requirement. 
There may also be a need for safety devices such as thermal fuses to 
disconnect the transformer if overheating occurs, and electrical isolation between primary 
anil secondary windings, for elcctrlial safety. 

ఒకߵ  ङ޶࢑ థࠫకࡌ ओߘఇ ࡹࡌసరఫ ޠ झߕࡌ݋ పవ࡛ ݋ औ రघ  ߵߖ޳ ࡛  థࠫకࡌ

ऒڷनంߖ࢙ झߘ࠼࠱  ए  కڡߜ द ࣄۯం޴ 

छ޴ .ࡌసరఫ (ߤࡷ) एࣃद-అయڝवࡵత, ఎ࢘ࣄ࠮ యޓ ంత కࡽߩन ޶࢑ ߗڒङ  ޠ

 ޴నݟయబۯࡏ࢘ ݟంߘ

ङࡲ࢐ ధࠫకࡌߵ ऒ࠭  తڵన ࢐ङ కएࡅ फߧ  AC ࢛ࡶद܌ऒ  ߰ందܼړߖ 

ఉపڵࡆంచబޔݡం޴, మ࠾ࡍ ఫర दర ऱ ࣄ࣊ࡌߵంۃ తࡌछ త 



ङࣇఎߧ , ఎలवڒदڡߖ సࡐए ङ ऒܿ  పంۯ ނߧయడం. 

झߕࡌ݋ औ రघ ࡛ దశ ऴపࣆफత అవసࡌలޓ ߘరऐ గల࡯ڴ. ۧ ۨ ࡮ నऒ झߕࡌ݋  औ రघ ࡛ 

 ,ం݄ޔݡ࢐

అ޶࢑ ޴ङ ఉతओ ޠ కएࡅ फޒ మరबङࣃ फࡍߪ  ऒ܊दࡶ࢛ ߩ రరߖ  मక ఉతओ  फ వదभޒ

రछߖ ࣕంచࣃ ړߖݞమరमङ ం కڵ࡯ ఉంܿం࡮ۧ .޴ ۨనऒ झߕࡌ݋  औ రघ  ,ޜ ࡛

నࢲद झߕࡌ݋ ,࠼ޑ࢓అ ݭࡹ ڴफࡍߪ ࡱ औ రघ ओࡕ  .޴ంޔݡఉంచబ ݭࡹ फࡍߪ 

ङ޶࢑ झߕࡌ݋ ࡹ࢑࠙గం ࡌసరఫ ޠ औ రघ ࡛ అతङ ంత ఖ޼ࡎన వࣆफڴ࢓ ఉండటం 

వలన, ऴపࣆफత అవసߖࡌऒ ङࠈ  झߤࡵ झ࡯࠻ۯ  న అవసరం܉ ޜऴగతफڴ 

పࡍగణన࡯࢐ڝࣆޓ ړࡹ. 

ఉషप మండల వంܽ భऴదޑ పࡍకࡌలݞږ ڕ అవసరమޔ࢓ం޴, ఇ޴ ࢘  ړࠫݟ

జߕࡌ݋ ޙڵࡍझ औ రघ ऒࡏ సएݟ  ڡߜ द ۯయܼړߖ, మ࠾ࡍ ఎऴ࡮ए ଀࡯యࡽ భऴదత 

ల మధङڷంݟ࢑ం ࡎకండ࣊ ࡽߗధࠫక అࡌߵ సంڝ ङ޶࢑   ڴࡍఒంట ޠ

ఉంܿం޴. 

Three types of silicon diode rectifier circuit may be used, each having a different action 
in the way that the AC input is converted to DC. These differences are illustrated in Figures 
below. 

एࡐయ࡛ సࠀࣄࡓ ݭࡆడ ߤڒ࡯ࣄ ङ కएࡅ ݋  ࡱڒర ݡ࠮ 

ఉపڵࡆంచబడ࠼ޑ, ऴపޒ ఒకए ܾ AC ఇߘओ ࠪ ړ DC ݋ రऐ బݟన ࢑ధంڴ 

క చరङࡖ࢘  ࡹ ࡱڒంހంద గࡍڡ ࡱݞޙ ఈ .޴ఉంܿం ڵ࡯క ߘ

࢑వࡍంۧࡏ. 

WORKING OF HALF WAVE RECTIFIER 
HalfWave Rectification 
A single silicon diode may be used to obtain a DC voltage from the AC input as shown in 
Figure. This system is cheap but is only suitable for fairly non-demanding uses. The DC 
voltage produced by the single diode is less than with the other systems, limiting the 
efficiency of the power supply, and the amount'of AC ripple left on the DC supply is 
generally greater. 

The half wave rectifier conducts on only half of each cycle of the AC input wave, 
effectively blocking the other half cycle, leaving the output wave shown in Fig. below. As 



the average DC value of one half cycle of a sine wave is 0.637 of the peak value, the average 
DC value of the whole cycle after half wave rectification will be 0.637 divided by 2, 
because the average value of every alternate half cycle where the diode does not conduct, 
will of course be zero. This gives an output of: 
ఒక ߤڒ࡯ࣄ డݡࡆऒ  DC ࢛ࡶद܌ऒ  AC ఇߘओ  ంۨనߧ۫ ࡹफࡍ࠮ ݟంߘ ݋

࢑ధంڴ ఉపڵࡆంచవ ऐ۪ . ఈ వङ వసब ۳కڴ ఉంܿంࠪݟ ࡮ۧ ߗڒ ޴ంݭ 

छ޳ ݭࡆడ ࡽڵంࣄ .޴ంޔ߱ࡍస ࠲ऴతࠪ ړߖڴࡆఉప ߖࡶ ఉతओ ࡌ  फޒ

࢛ న DCݟయబۯ ఇతర వङ ܘदࡶ వసबలޜ ߱ एڕफ త࣋࡯ వڴ ఉంܿం޶࢑ ,޴ङ  ޠ

సరఫࡅ ࡌకए बࡌమࣃ  ङ ऒߖ  పࠫࡍతం ۯయడం మ࠾ࡍ DC పంࡹނߧ AC 

 .޴ఉంܿం ڴరణం߄ࣃ తफం࠴ ߩఎడమ࢙ ࡽߩࡍ݋

సగం ࢘࢟ ړࡓ दࠀయ࡛ AC ఇߘओ కएࡅ ࢟࢘ ݋  ऴపޒ చऴకంࡹ సగం ࠪऴత࠲ 

రछߖ ࣕంచబޔݡం޴, సమరबవంతంڴ ࠫ ऒߖࡌڡన సగం చ࡯ڵ  అݡनڕంܿం޴, 

అంࡗ܋ऱ ۫ߧంۨన అ࢓ ओܿ ऒ࢓࢘ ݋  వࣆ࢘࡯޴फం޴. ࣌న ࢘࢟ ࡅకए  సగం 

చऴకం ࡅకए  సగܿ DC ࡱ࢑వ 0.637 ࢢఖరం ࡱ࢑వࡹ ఉండڴ, సగం తరంగ 

స޶޴ࡍभట తࡌछ త ࠴తफం చऴకం ࡅకए  సగܿ DC ࡱ࢑వ 0.637 2 ۯత 

࢑భ܊ంచబޔݡం޴, ఎం޶కం݄ ऴపޒ ऴపޑङ ऒࠪ య సగం చऴకం ࡅకए  సగܿ 

రछߖ ݭࡆవ డࡱ࢑ ࣕంచࡏڝ ,޶झ కएࡅ  ऒߕࣆ   అޔ࢓ం޴. ఇ޴ ఒక 

ఉతओ  :޴फంࣆఇ ߖफޒ

 
 

 

 

 

 

 

 

Figure .78: Half wave Rectifier 

Ibis figure is approximate, as the amplitude of the half cycles for which the diode 
Conducts will also be reduced by about 0.6V due to the forward voltage drop (tbfc 

Vpk x 0.318 



depletion layer p.d.) of the silicon rectifier diode. This additional voltage drop may be 
Insignificant when large voltages are rectified, but in low voltage power supplies where 
die AC from the secondary winding of the mains transformer may be only a few volts, (Ills 
0.6V drop across the diode junction may have to be compensated for, by having | slightly 
higher transformer secondary voltage. 

I lull wave rectification is not very efficient at producing DC from a 50Hz or 60Hz A< 
input. In addition the gaps between the 50 or 60Hz diode output pulses make it Mlnir 
difficult to remove the AC ripple remaining after rectification. 

߸గ࡛ .78: ࣔړࡓ ࢟࢘ ࠆ दࠀయ࡛ ړࡍ ߤڒ࢑ࣄझ కएࡅ ݭࡆయ࡛ డࠀ  

छࡌ߷ ࡛ न ࢛ࡶदߵࡌݭ ܘ (tbfc ँణత ߰ర p.d.) ڒరణంڴ డݭࡆ 

రछߖ फనऒࣆࣕ  సగం చࡌڡల ࢐ङ  తۯ 0.6V ݞږ फߧ

తڵ ठంచబޔݡం޴. ߭దभ ࢛ࡶद܌ऱ స޴ࡍదभబݟనߩओ  ߩఈ అదన ݡ

एڕత ࡮ۧ ߵࡌݭ ܘदࡶ࢛ వڴ ఉంܿంߖڒ ,޴ తڕए వ ࢛ࡶदܘ 

ङ޶࢑ झߤ࠼࠱ ,ࡹలࡌసరఫ ޠ झߕࡌ݋  औ రघ కएࡅ ࡛ छ޴   యޓ

ऒߖڜ ࠲ऴతࠪ ࣄఎ ݧ ݟంߘ త࢘ࣄ࠮ ఉండవ۪ऐ ڴदଊࡱ࢛   

(డݭࡆ జంࣾߠऱ  అࡗߕగङ ం 0.6 వ ߵࡌݭ ఉంܿం޴ڜ ޴भڴ ఎڕए వ 

झߕࡌ݋ औ రघ ࡛ ࣊కండࡶ࢛ ࡎदܘ కڵ࡯ ఉంߘߝ .޴ ఒక 50Hz ޳ࡶ 

60Hz A <ఇߘओ ఉతओ ߖ DC ݟంߘ ݋  ࢟࢘ న࠳సరళ ࡹయడంۯ फޒ

స޴ࡍదभడం ۧ࡮ సమర बవంత࠳న޶ڒ ޴. అదనం60 ޳ࡶ 50 ,ڴHz 

డݭࡆ అܿ࢓ओ ओߩప ݋ ల మధङ छࡌదभడం త޴ࡍస ࡱࢁڣ  త 

నऒ࢓࡯ڵࠫ  AC అలޛ ࡱలڵంచړߖݞ మ࡯ऒ ࡛ కషदతరం ࣆۯफం޴. 

 

 
 
 
 



 
FULL WAVE RECTIFICATION 

If a transformer with a centre tapped secondary winding is used, more efficient full wave 
rectification can be used. The centre-tapped secondary produces two anti-phase outputs, as 
shown in Fig below: 

 
ఒక ࣊ ంऴటࡹफ झߕࡌ݋  औ రघ छ޴ ࡛  ంతࡍమ ,ޙ࠼ంۨనటऱڵࡆఉప ߘత࢘ࣄ࠮ యޓ

సమరबవంత࠳న ࡍߪफ ࢘࢟ స޴ࡍదभడం ఉపڵࡆంచబޔݡంࡍڡ .޴ంద ఉనऒ  

ۨऴతంߧ۫ ࡹంۨన ࢑ధంڴ ࣊ంట࡛-ܼ߭޴ ݭछ  ంܾ-దశ࠻ ݡంࡓ యޓ

ఉޑओ దڒలߘ ఉతओ  :޴फంࣆۯ फޒ

 
If each of these outputs is ‘half wave rectified’ by one of the two diodes, with each diode 

conducting on alternate half cycles, two pulses of current occur at every cycle, instead of once 
per cycle in half wave rectification. The output frequency of the full wave rectifier is therefore 
twice the input frequency. This effectively provides twice the output voltage of the half wave 
circuit, Vpk x 0.637 instead of Vpk x 0.318 as the ‘missing’ half cycle is now rectified, 
reducing the power wasted in the half wave circuit. The higher output frequency also makes 
the smoothing of any remaining A( I ripple easier. 

 

ऴపޓ డݭࡆ ऴపޑङ ऒࠪ య సగం చࡌڡల߯ ऴపڴࡆతघ కంࡓ ڴంݡ 

డࡆడऱࡹ ఒక݅న 'సగం ࢘࢟ స޶޴ࡍभޔం޴', ऴపޒ చऴకం ऴపޒ చऴకంࡹ ऴపޒ 

ओߩప ݡంࡓ ࡍߪ .࠼ޑڷࡏజ ࡱ फ ࢘࢟ ړࡓ दఫయ࡛ ࡅకए  అ࢓ ओܿ  ݋

छڙࡎࠆ झߗ ओߘऱ ఇࡏࣃݡంࡓ బܽदڒ  छڙࡎࠆ ݋ झߗ . సగం ࢘࢟ సࡐए ङ ऱ݇  

ओߩۮ నऒڕ  శړ फߖ తڵ ठంచడం ޳छ एࡐసగం ࢘࢟ స ࡌ ङ కएࡅ ݋  ऱࡏࣃݡంࡓ 

అ࢓ ओܿ కएࡅ Vpk x 0.318 ڴࡱ޶Vpk x 0.618 బ ,ܘदࡶ࢛ ݋  అ࢓ ओܿ  ݋



ऒ܌दࡶ࢛  సమర बవంతంڴ అంࣆ޴फం޴. అ߅క అ࢓ ओܿ छڙࡎࠆ ݋ झߗ  ݞږ 

ఏ࡯ڵࠫ ߕ࠳న A ࣆ ߘలభతరం ࣆۯफంߘߝ) ޴ అలల 

 .޴ంޔ࢓లభతరమࣆ

Although this full wave design is more efficient than the half wave, it requires a centre 
tapped (and therefore more expensive) transformer. 

సగం ࢘ ࢟ కం݄ ఈ ࡍߪफ ࢘ ఉనऒ ڴంత సమరबవంతంࡍమ ߤܒݟ ࢟ పओ  ړߖ޵ ,ڔܽ

झߕࡌ݋ (޴న޼ࡎబܽद ఖڒ) ంऴదంښ औ రघ ऒࡏ  అవసరం. 

THE BRIDGE RECTIFIER 

The full wave bridge rectifier uses four diodes arranged in a bridge circuit as shown in Fig. 
below to give full wave rectification without the need for a centre-tapped transformer. An 
additional advantage is that, as two diodes (effectively in series) air conducting at any one 
time, the diodes need only half the reverse breakdown voltage capability of diodes used for 
half and conventional full wave rectification. The bridge rectifier can be built from separate 
diodes or a combined bridge rectifier can be used 

ړࡍ णݭࡍࠗ ࢟࢘ फࡍߪ ऱఫయ࡛ ఒక వంޘన సࡐए ङ ऱ݇  ఏࡌओ  ڷࡱߕ నࣄۯ ܿ

డࡆడऱߘ ఉపࣆڵࡆफం޴, అంڒޙక ࣊ంట࡛ ङܼ झߕࡌ݋ नߵ औ రघ ࡛ అవసరం 

ంద ఇవछࡍڡ ڕभట޶޴ࡍफ ࢘࢟ సࡍߪ ݞంڕࡶ బݟన޴. ఒక అదనߩ ऴపࡆజనం 

ఏࠫటం݄, ఏ࢙ߕ సమࡹ࠻ऱ ࡎࣄ ڴऱ (సమరबవంతంݡࡆడ ݡంࡓ  ऱ࣎ ࡯ڴ) 

రछߖ  ړߖݞదभ޴ࡍफ ࢘࢟ సࡍߪ క࠼޳ంऴపࣃ ࠾ࡍసగం మ ڕడऱࡆడ ,޴फంࣆࣕ

ఉపڵࡆంۨన డࡆడऱ సగం ࡍవ࡛झ  ࠗ ࢛ ߤनڞࡔ మరमङࣃ ܘदࡶ ం అవసరం. ऴపޙङ క 

డࡆడऱ ߘం޳ࡶ ݟ వంޘన ړࡎ दఫయࡏऒ  తۯ ࡏ࠻యగల޶ 

 



 
 
 
 
The current paths on positive and negative half cycles of the input wave are shown in Figures 
below . It can be seen that on each half cycle, opposite pairs of diodes conduct, but the current 
through the load remains in the same polarity for both half 
ఇߘओ కएࡅ ࢟࢘ ݋  फతࣆల߯ ऴపࡌڡల సగం చږޒऴప ࠾ࡍల మږߘࣃ 

ठࡌࠪ ంద ఉనऒࡍڡ ࡱ  గހంࡱڒ ۫ పబݞन  డऱࡆడ ,ࡹసగం చऴకం ޒऴప ޴ఇ .࠼

ऴపవర फనڕ వङ छ޳ ݭࡹ ߗڒ ,ࡱక జంటࡔޒ  ޻అ ڔంܽݟంࡓ फత ࠙గంࣆऴప ࡌ

 .޴ఉంܿం ࡹవణంࡏߓ

 

  

FILTER COMPONENTS 

A typical power supply filter circuit can be best understood by dividing the circuit into two 
parts, the reservoir capacitor and the low pass filter. Each of these parts contributes to 
removing the remaining AC pulses, but in different ways. 

ఒక ߄ࣃరణ ޶࢑ङ లद࡛߸ ࡌసరఫ ޠ  సࡐए ङ ऒܿ  సࡐए ङ ऒܿ  ,ࡱڴ࠙ ݡంࡓ 

छࡌజࡍ య࡛ ࣄߦڙట࡛ మ࠾ࡍ తڕए వ ࣒ߦ ߸లदࡌठ  ࢑భ܊ంచడం ޳छ  ࡌ

ఉతफమంڴ అర बం ڝࣆۯవ ऐ۪ . ఈ ࠙ڴల࡯ڵࠫ ࡹన࡯ڵࠫ ࢑న AC పߩओ లߘ 

फࣃۯ హదం޾ ړߖంచܼڵలޛ  .ڴࡱڒ࢑࢑ధ ర ߗڒ ,࠼



 
 

Figure 7.13: Reservoir Capacitor 
 

 Fig. above shows an electrolytic capacitor used as a reservoir capacitor, so called because it 
acts as a temporary storage for the power supply output current. The hsvtifier diode supplies 
current to charge a reservoir capacitor on each cycle of the Input wave. The reservoir capacitor 
is a large electrolytic, usually of several hundred or fven a thousand or more microfarads, 
especially in mains frequency PSUs. This very liti gc value of capacitance is required because 
the reservoir capacitor, when charged, must provide enough DC to maintain a steady PSU 
output in the absence of an input lilt rent; i.e. during the gaps between the positive half cycles 
when the rectifier is not Innducting. 
 Fig. ߯న ఒక ޶࢑ङ छࡌజࡍ ठ ఒకࡌటࣄߦڙ ࡌफ సరఫޔ య࡛ ࣄߦڙటࡌठ 

࢐డబޔݡం޴, అంۯ޶ ఇ޶࢑ ޴ङ ࢓అ ࡌసరఫ ޠ ओܿ  సంڝ फతࣆऴప ݋

एޑޑ లछߖ క࡯ ओߘఇ .޴फంࣆۯߖప ڴ కएࡅ తరంగ ݋  ऴపޒ చऴకంࡹ ఒక 

జ࡮శ࠻ల ࣄߦڙటࡏऒ  ۸࡛ण ࣋ۯంڕ޶ ऴపࣆफతం ࣜ  ࡌసరఫ ݭࡆయ࡛ డࠀदࣄ

छࡌజࡍ .޴फంࣆۯ య࡛ ࣄߦڙట࡛ ఒక ߭దभ ޶࢑ङ छ޴ ࢩ ऱషణ, ߄ࣃరణంڴ వందల 

ङ࠼ࢗ ߤࢗ߿ ޳ࡶ एڕఅంతకం݄ ఎ ޳ࡶ  వ ࡗڡ࠳߷రݭझ , ࠭ ఖङ ంߤ࠼࠱ ڴझ  

छڙࡎࠆ झߗ  PSU లࡹ. ఈ ࡱ࢑ ࣄ܊ ࢑ࡹవ ࣄߦڙటߤझ  అవసరం ఎం޶కం݄ 

छࡌజࡍ య࡛ ࣄߦڙట࡛, ࡛ۧण ࣆۯफనऒ ओߩ ओߘఇ ,ݡ ओߩనࡶ ڕभ޺द అࡽ࡯ ݋  ݡ

న PSU ఉతओ࠳बరࣄ  రछߖ ߖफޒ ࣕంచړߖݞ తڵనంత DC ߖ అం޴ంۧ࡯; అనڴ 

సకࡏࢩ సగం చࡌڡల మధङ  అంతߖࡌऒ  స޴޴ࡍभనߩओ ङޑऴప ݡ ऒࠪ యం ޶ڒ. 



The action of the reservoir capacitor on a half wave rectified sine wave is shown in Figure 
below. During each cycle, the rectifier anode AC voltage increases towards Vpk. At some 
point close to Vpk the anode voltage exceeds the cathode voltage, the rectifier conducts and a 
pulse of current flows, charging the reservoir capacitor to the value of Vpk. 

Figure 7.14: Reservoir capacitor action 

 

సగం తరంగ సࡍڡయంߤ࣊ ࡹ ࢙࢘ओ छࡌజࡍ  య࡛ ࣄߦڙట࡛ చరङ  ందࡍڡ 

ఉనऒ  ۨऴతంࡹ ۫పబݟం޴. ऴపޒ చऴకంړࡍ ,ࡹझ  ܘदࡶ࢛ AC ݭߠ࠻ య࡛ࠀ

VPK ࢙ޔڷࡏ߭ ߩం޴. Vpk ڕ దగ ठరڴ ఉనऒ ऒߖڜ   ݭߠవదभ ఆ ݋ం࠼ߦ 

ऒ܌दࡶ࢛ ݭޭڒ ܘदࡶ࢛  ࠫంۨ߱࠼ంړࡍ ,޴झ  ࠾ࡍమ ޴फంࣆࡱయ࡛ కࠀ

ऴపࣆफత ऴప࢐ࣔల పࡽझ छࡌజࡍ , య࡛ ࣄߦڙటࡏऒ  VPk ࡱ࢑వ۸࡛ ڕ ण 

 .޴फంࣆۯ

Of course, even though the reservoir capacitor has large value, it discharges as it supplies 
the load, 

and its voltage falls, but not by very much. At some point during the next cycle ol the mains 
input, 

Once the input wave passes Vpk the rectifier anode falls below the capacitor voltage, the 
rectifier becomes reverse biased and conduction stops. The load circuit is now supplied by the 
reservoir capacitor alone (hence the need for a large capacitor). 

The rectifier input voltage rises above the voltage on the partly discharged capacitor and 
the reservoir is re-charged to the peak value Vpk again. 

छࡌజࡍ :फ 7.14ࡍ࠮ య࡛ ࣄߦڙట࡛ చరङ  

అޙ࠼, జ࡮శ࠻ల ࣄߦڙట࡛ ߭ దभ ࡱ࢑వߘ కڵ࡯ ఉనऒ పओ  ߘ࢓ࡏబ ޴అ ,ڔܽ

సరఫ࢑ ࣋ۯ ࡌధంݡ࢑ ڴదల ࣆۯफం޴, 



మߖ޳ ࠾ࡍ ࢛ ۧ ߗڒ ,޴फంࣆవ ܘदࡶ ऒߖڜ ࡹచऴకం ࡍప޶త .޶ڒ ࡮  ంటऱ࠼ߦ 

వదभ ߤ࠼࠱झ  ఇߘओ  ,݋

ఇߘओ छࡌన తࣄۯ ࣒ߦ ߘ Vpk ࢟࢘ ݋ త, ܽࡓ߸క࡛ ࣄߦڙ ݭߠ࠻ట࡛ ࢛ࡶदܘ 

झړࡍ ,޴फంࣆంద వࡍڡ వ࡛झࡍ య࡛ࠀ  పࣾߦతంޜ మ࠾ࡍ ऴపసరణ  ࣃद ప ऱ 

అޔ࢓ంݭࡹ .޴ సࡐए ङ ओߩఇ ݋ छࡌజࡍ ݡ య࡛ ࣄߦڙట࡛ ࠪऴత࠲ సరఫࡌ 

 .(ట࡛ అవసరంࣄߦڙ ఒక ߭దभ ښ޶అం) ޴फంࣆۯ

Rectifier ఇߘओ ࢛ ݋ ࢛ ܘदࡶ ߯ ܘदࡶ  ࠙ గంऀߦ ࡹకంࣃݟ ڴऐ ࡛ ण ࣄߦښట࡛ ߯  

छࡌజࡍ ࠾ࡍమ ޴ంޔڷࡏ߭ య࡛ మࢁच फࣃۯ ۸࡛ण ڵࡍޒ ڕ వ Vpkࡱ࢑ నڜ   .ࡏ

 

AC Ripple 
The amount by which the reservoir capacitor discharges on each half cycle is determined by 
the current drawn by the load. The higher the load current, the more the discharge, but 
provided that the current drawn is not excessive, the amount of tin AC present in the output is  
much reduced. Typically the peak-to-peak amplitude ol the remaining AC (called ripple as the 
AC waves are now much reduced) would be no more than 10% of the DC output voltage. 

The DC output of the rectifier, without the reservoir capacitor, is either 0.637 Vpk for full 
wave rectifiers, or 0.317 Vpk for halfwave. Adding the capacitor increases (lit DC level of the 
output wave to nearly the peak value of the input wave. 

To obtain the least AC ripple and the highest DC level it would seem sensible in use the 
largest reservoir capacitor possible. There is a snag however. The capacitnf supplies the load 
current for most of the time (when the diode is not conducting) This current partly discharges 
the capacitor, so all of the energy used by the lo.nl iluring most of the cycle must he made up 
in the very short remaining time dtu iiig wltii It the diode conducti in each cycle, 

AC అలల 

ऴపޒ అర म చऴకంࡍ ࡹజࡌछ య࡛ ࣄߦڙట࡛ ࢡݟऐ ࡓ ण࣒ छ޳   ݭࡹ తफం࠴ ߝڕࣆޓ ࡌ

छ޳ ంత ఉతझࡍफత, మࣆऴప ݭࡹ క߅అ .޴ంޔݡయబۯ ࡌݭ ࡌ ర ठ, ߗڒ ऴపࣆफత 

࢓ంۨన, అ޴అం ޶ڒ కం߅అ ࡌݭ ओܿ  ޴తफం ఉం࠴ AC ߤܽ फతంࣆऴప ࡹ ݋

ڵత ࡮ۧ ठం޴. ऴపޙङ కం࢐ ڡߨ-ܿ-ڡߨ ڴङ ࠫ फ Eߧ  ߘలڴన AC (DC AC తరం࡯ڵ

అలల అࣃࡱߧ ߖफ ओߩఇ (ࡏ ओޑDC ఉ ݡ దక ࢛ ऱܔदࡶ  10% కం݄ ఎڕए వ ఉండ޶. 

छࡌజࡍ య࡛ ࣄߦڙట࡛ ڕࡶంߧݠ ݞद߸క࡛ ࡅకए  DC ఉతओ  ࢟࢘ फࡍߪ ,फޒ

ړࡓ दࠀయరऱ0.637 ڕ Vpk ޳ࡶ సగం࢘࢟ ڝసం 0.317 Vpk ڴ ఉంܿంࣄߦڙ .޴ట࡛ 



߭ం۪ޔం޴ (ఇߘओ ࢘ ݋ కएࡅ ࢟ ࢓అ ڕవࡱ࢑ నڜ ߩ޳޳  ओܿ ࢘ ݋ కएࡅ ࢟  

DC  ࣃब  .ంచడంڵ࡯ࢗ ߖ࠼

కߗసం ఎࣄ అలల మ࠾ࡍ అతङ बࣃ  క DC߅  దभ߭ޒఅ ޴అ ړߖందܼ߰ ߖ࠼

छࡌజࡍ య࡛ ࣄߦڙటࡏऒ  ఉపڵࡆంచడంࡹ సࡕన޴ అߧߖంచవ ऐ۪ . అޙ࠼ ఒక 

ऒࣃ ࣄߦڙ .޴ఉం ۃ ऒܼ ۧ ࠆ ऒߖ࠻సమ ࡮  (డߖ ݭࡆరछ फనऒࣆࣕ ओߩ  ݭࡹ (ݡ

ऒߖހࠪࡍफత పࣆయగల ऴపۯ  సరఫࣆۯ ࡌफం޴, ఈ ऴపࣆफత ऀߦకంࣄߦڙ ڴటࡏऒ  

ऑۧݟ ࡛ ण ۯ फ࣎ ం޴, కߘక ۧ एڕఎ ࡮ వ చऴకంࡹ చऴకం ۧ एڕత ࡮ వڴ ఉంܿం޴. 

 ,ऴప࢐హం ݭࡆడ ࡹచऴకం ޒऴప ޴న సమయం dtu iiig wltii ఇ࡯ڵࠫ

 
The formula relating charge, time and current states that: 

 
Q=It 

The charge (Q) on a capacitor depends on the amount of current (I) flowing for a time (t). 
Therefore the shorter the charging time, the larger current the diode must supply to charge it. If 
the capacitor is very large, its voltage will hardly fall at all between charging pulses; this will 
produce a very small amount of ripple, but require very short pulses of much higher current to 
charge the reservoir capacitor. Both the input transformer and the rectifier diodes must be 
capable of supplying this current. This means using a higher current rating for the diodes and 
the transformer than would be necessary with a smaller reservoir capacitor. There if an 
advantage therefore in reducing the value of the reservoir capacitor, thereby allowing an 
increase in the ripple present, but this can be effectively removed by using a low pass filter and 
regulator stages between the reservoir capacitor and the load. 

This effect of increasing reservoir size on diode and transformer current should be born in 
mind during any servicing operations; replacing the reservoir capacitor with a larger value 
than in the original design “to reduce mains hum” may seem like a good idea, but could risk 
damaging the rectifier diode and/or the transformer. 

With full wave rectification the performance of the reservoir capacitor in removing AC 
ripple is significantly better than with half wave, for the same size of reservoir capacitor, the 
ripple is about half the amplitude of that in half wave supplies, because In full wave circuits, 
discharge periods are shorter with the reservoir capacitor being recharged at twice the 
frequency of the half wave design. 

ఒక ࣄߦڙటࡕओ  ۧ ࡛ ण (Q) అ޴ߝ ऴపࣆफత (I) సమߖ࠻ऒ  (t) ऴపవࣕం࠴ ۯతफం 

ࠬద ఆ߄రపݟ ఉంܿం޴. అం޶వలऱ ۸ࡍणంۃ సమయం తڕए వڴ ఉండటంޜ, 

߭దभ డݭࡆ అ޴ ࡛ۧण ۯయړߖݞ సరఫࣄߦڙ .࡯࠻ۯ ࡌట࡛ ۧ࡮ ߭దभ޴ 



అ࠼నటऱࡶ࢛ ߖ޳ ,ޙ࠼दܘ పࡱझ ऒ  ڴ޶ࡏఅ ڕంతవర࣋ۯ ۃणంࡍ۸ 

పޔ߱ݟం޴; ఇ࡮ۧ ޴ ۨనऒ ఉతओ ߖఅలల ࡹతफం࠴   ߗڒ ,޴फంࣆۯ फޒ

జ࡮శ࠻ల ࣄߦڙటࡏऒ  ۸࡛ण ࣋ۯం࡮ۧ ڕ޶ తڕए వ ڒలߩ పߩओ  ࡱ

అవసరమ࠼ޑ࢓. ఇߘओ झߕࡌ݋ ݋ औ రघ ࡛ మړࡓ ࠾ࡍ दࠀయ࡛ డݡࡆऱ ࡓంݢ 

ఈ కࡓం݋ సరఫۯ ࡌయగల ࣃమࡌब ङ ऒߖ  కڵ࡯ ఉం޵ .࡯ݞనర बం డݡࡆऱ మ࠾ࡍ 

झߕࡌ݋ औ రघ ర ऱ ڝసం ఉనऒ త  ࣃब ऒڷంܽࡔ ࠼  ఉపڵࡆంచడం అం݄ ఒక ۨనऒ  

छࡌజࡍ య࡛ ࣄߦڙటࡗफ అవసరం. ࡍజࡌछ య࡛ ࣄߦڙట࡛ ࡅకए  ߘవࡱ࢑ 

తڵ ठంచడంࡹ ऴపࡆజనం ఉం݄, త޳छ  ߖదలڷࡏ߭ ࡹఅలల ऴప࢐హం ࡌ

అߘమޒంచడం ޳छ మధङ ݭࡹ ࠾ࡍట࡛ మࣄߦڙ ల࠻శ࡮జ ޙ࠼అ ,ࡌ  

తڕए వ ࣒ߦ ߸లद࡛  మڷࡓ ࠾ࡍङ छ޳ ంచడంڵࡆఉప ߘట࡛ దశలࡶ ऒߖ޵ ࡌ  

సమరबవంతంޛ ڴలڵంచవ ऐ۪ . 

డݭࡆ మߕࡌ݋ ࠾ࡍझ औ రघ ࡛ ऴప࢐హం߯ ࡍజࡌछ య࡛ పߖހࠪࡍऒ  ߭ంచడం 

ఈ సࡎछ రङڒ ۃంࣄ కߦ࡮ల సందరग ంڴ మనࣆझ ߩ ࡹ दܼ छࡌజࡍ .࡯ య࡛ 

ऒࡏటࣄߦڙ  అసࡐ ࡱపకలओ నߤ࠼࠱" ࡹ హ࠹ తڵ ठంచړߖݞ" బڴࡱ޶ ఒక 

߭దभ ࡱ࢑వ వࡵ కߧߖంచవ ऐ۪ , ఇ޴ మంۨ ఆࡹచన࡮ అߧߖంచవ ऐ۪  ߗڒ ,

झߕࡌ݋ ޳ࡶ / ࠾ࡍమ ݭࡆయ࡛ డݟڝݠ औ రघ బख޺ ࡛  .࢓యగలޓ

छࡌజࡍ ޜదभటం޴ࡍफ ࢘࢟ సࡍߪ య࡛ ࣄߦڙట࡛ ࡅకए  పࡏޓߖ సగం ࢘࢟ కం݄ 

एڕత ࡮ۧ వڴ ఉంܿం޴, అࡍ ޻జࡌछ య࡛ ࣄߦڙట࡛ ࡅకए  పࠪࡍణంޜ, 

సగం ࢘࢟ సరఫࡹࡌ సగం అసओ షदత ఉంܿం޴, ఎం޶కం݄ ࡍߪफ ࢘࢟ 

సࡐए ङ టऱۧݟ ,ࡹऑ ࡛ ण ࡍ ࡱ࡮ڒజࡌछ య࡛ ࣄߦڙట࡛ సగం ࢘࢟ ࡅ ߤܒݟకए  

छڙࡎࠆ ऱࡏࣃݡంࡓ झߗ ۸࡛ࡎ  ण ࣆۯफߕऒ एڕత ޜ ࡏ వ ఉంܼ࠼. 

 

Low Pass Filters 
 

Although a useable power supply can be made using only a reservoir capacitor to remove AC 
ripple, it is usually necessary to also include a low pass filter and/or a regulator stage after the 
reservoir capacitor to remove any remaining AC ripple and Improve the stabilisation of the 
DC output voltage under variable load conditions. 

 



ఎࡱߩࡍ݋ ࣄऒ छࡌజࡍ ఒక ړߖݞయ࢘ࣄޓ  య࡛ ࣄߦڙటࡏऒ  ఉపڵࡆంచడం 
छ޳ ړశ ڼ࡯ంచగڵࡆఉప ࡌ फߖ సరఫۯ ࡌయగڵ࡯నపओ छࡌజࡍ ,ڔܽ య࡛ ࣄߦڙట࡛ 
ఏߕ޼ ࠫ छࡌత ߩంڵలޛ అలల ࣄన ఎ࡯ڵ త, తڕए వ ࣒ߦ వడ߱త మ࠾ࡍ / 
ङڷࡓ ޳ࡶ ࢘ .޴ఉంܿం ݞږ ట࡛ దశࡶ DC ఉతओ ࡹలޔबࣄࡍప ݭࡹ ࡽࠋయࡍ  फޒ
 .ܘदࡶ࢛

 
 
 
 
 
 
 
 
 
 

Either LC or RC low pass filters can be used to remove the ripple remaining after the 
reservoir capacitor. The LC filter shown in Fig. below is more efficient and gives better results 
than the RC filter shown in Figure but for basic power supplies, LC designs are less popular 
than RC, as the inductors needed for the filter to work efficiently at 50 to 120Hz need to be 
large and expensive laminated or toroidal core types. However modern designs using switch 
mode supplies, where any AC ripple is at much higher frequencies, much smaller ferrite core 
inductors can be used. The low pass filter passes low frequency, in this case DC (0Hz) and 
blocks higher frequencies, whether 50Hz or 120Hz in basic circuits or tens of kHz in switch 
mode designs. The reactance (XC) of the capacitor in the either of the filters is very low 
compared with the resistance of resistor R or the reactance of the choke XL at the ripple 
frequency. In RC designsthe resistance of R must be a fairly low value as the entire load 
current, maybe several amperes, must pass through it, generating a considerable amount of 
heat. A typical value would therefore be 50 ohms or less, and even at this value, a large wire 
wound resistor would normally need to be used. This limits the efficiency of the filter as the 
ratio between the resistance of R and the capacitor reactance will not be greater than about 
25:1. This then would be the typical reduction ratio of the ripple amplitude. By including the 
low pass filter some voltage is lost across the resistor, but this disadvantage is offset by the 
better ripple performance than by using the reservoir capacitor alone. 

The LC filter performs much better than the RC filter because it is possible to make the 
ratio between XC and XL much bigger than the ratio between XC and R. Typically the ratio in 
a LC filter could be 1:4000 giving much better ripple rejection than the RC filter. Also, since 
the DC resistance of the inductor in the LC filter is much less than the resistance of R in the 
RC filter, the problem of heat being generated by the large DC current is very much reduced in 



LC filters. With a combined reservoir capacitor and low pass filter it is possible to remove 
95% or more of the AC ripple and obtain an output voltage of about the peak voltage of the 
input wave. A simple power supply consisting of only transformer, rectifier, reservoir and low 
pass filter however, does have some drawbacks. 

The output voltage of the PSU tends to fall as more current is drawn from the output. This 
is due to: 
a. The reservoir capacitor being discharged more on each cycle. 
b. Greater voltage drop across the resistor or choke in the low pass filter as current increases. 

These problems can be largely overcome by including a regulator stage at the powet 
supply output. 

छࡌజࡍ య࡛ ࣄߦڙట࡛ తࡌछ త ࠫ࠼߱࡯ڵన అలలޛ ߖలڵంచړߖݞ LC 

एڕRC త ޳ࡶ వ ࣒ߦ ߸లदర ऱߘ ఉపڵࡆంచవ۪ऐ . Figure ߧ۫ ࡹన LC 

వడ߱త మࡍంత సమర बవంతంڴ ఉంܿం޴ మ࠾ࡍ RC ߸లद࡛ ࡍ࠮  फࡹ 

ړథࠫక శࡌߵ ߗڒ ޴फంࣆఇ ߘలޑ࡯న ఫڽࡏ࠱ కం݄ ߖ޳ ంۨనߧ۫ फ 

సరఫڝ ࡌసం, LC నࡱߕ࠮ RC కం݄ తڕए వڴ ఉంܼ࠼, వడ߱త ڝసం 

అవసర࠳న ࡔࡔߵపߘ 50 ࡱڕం120 ݟHz ߭ దभ మ࠾ࡍ ఖ޼ࡎన ݭ݃ߝࠫ࡮ 

छࣄ ޙ࠼అ .࡯ݞఉం ڴࡱڒర ࡛ڝ కڵఅంతరం ޳ࡶ  ߘలࡌసరఫ ݭ࠵ ۶

ఉపڵࡆంۨ ఆߖ߇క నࡱߕ࠮, ఏ AC అలలత ۧ࡮ ఎڕए వ 

߲నఃߕߩङ ల వదभ ఉం࡮ۧ ,޴ ۨనऒ ఇండక ࡛ڝ ݋ࡕ࡛߾  दࡏऱ 

ఉపڵࡆంచవ۪ऐ . తڕए వ ࣒ߦ వడ߱త తڕए వ ߲నఃߕߩङ ऒߖ , ఈ 

సందరग ంࡹ DC (0Hz) మ࠾ࡍ అ߅క ڙࡎࠆछ झߗ లࠈ  ߘऱ छࣄ ,޴फంࣆۯ ڡ ۶ 

పకలओࡐ ݭ࠵ నࡌߵ ࡹథࠫక సࡐए ङ ऱ݇ ଊ ޳ࡶ ప޶ల kHz 50 ࡹHz ޳ࡶ 

120Hz ޾ࡶ. ߸లदర ऱࣄߦڙ ߖࡹట࡛ ࡅకए క࠻ࡍ  दߤझ  (XC) ࡗߖధకం R ࡅకए  

ऴపޒఘటన ޳ࡶ అలల ߲నఃߩనङ ంڡ۳ ࡹ XL ࡅకए  ऴపޒచరङ  फ࣋࡯߱ ޜ

एڕత ࡮ۧ వڴ ఉంܿం޴. R ࡅకए పకలओࡐ  నࡹ R ࡅకए  ऴపޒఘటన 

एڕత ޒफత అࣆऴప ݭࡹ తफం࠴ తफం࠴ వڴ ఉంܿం޴, బࣗࢡ అߝక 

ఆంߧయࡏऱ, ڷ ߖ޳ంࡿࢗ ݞऱ बࣃ  న࠳యߗగణ ,࡯ ఉతओ ߖݟ࢘ ࡹ࠼  फޒ

एڕత ޳ࡶ వ 50 ohmsࡱ࢑ ࢑లࣾణ వలన ఒక޶అం .޴फంࣆۯ వ ఉంܿం޴, 

మ࠾ࡍ ఈ ࡱ࢑వݞږ ࡹ, ఒక ߭దभ ࢙ڴ ࡏయం ࡗߖధకం ߄ࣃరణంڴ 



ఉపڵࡆంۧ࡯झ  ఉంܿం޴. R ࡅకए  ऴపޒఘటన మࣄߦڙ ࠾ࡍట࡛ 

క࠻ࡍ दߤझ  మధङ షओߖ  ऒߕफ 25: 1 కޒ  ఎڕए వ ఉండڒ ޶బܽद ఇ޴ వడ߱త 

बࡌమࣃ ङ ऒߖ  పࠫࡍతం ࣆۯफం޴. ఈ త࢐ࡏత అలల ࢐ङ కएࡅ फߧ  రణ߄ࣃ 

తڵ ठంߖ ߩషओ एڕత .޴फ ఉంܿంޒ వ వడ߱త వడ߱తޜ సࣔ, ߖڜऒ  ܘदࡶ࢛ 

మށక दܿ అంతܼ ߱ޔంߗڒ ,޴ ఈ ऴపږޒలత ࡍజࡌछ య࡛ ࣄߦڙటࡏऒ  

ఉపڵࡆంచడం కం݄ ڽࡏ࠱న అలల ऴపదరज న ޳छ ࡎభ ࡌ फ ࣆۯफం޴. XC 

మ࠾ࡍ R మధङ షओߖ  XL మధङ ࠾ࡍXC మ ߖफޒ షओߖ  एڕफ కం݄ ఎޒ వ 

LC వడ߱త RC ߸లद࡛ ړߖݞయۯ  కం݄ ڴࡏ࠱ठ పࣆۯߖफం߄ࣃ .޴రణంڴ 

LC వడ߱తߖ ࡹషओ రసएޒ తࡍߪన అలలڽࡏ࠱ फ 1: 4000 కం݄ޒ రణߘ 

అంࣆ޴फం޴ RC ߸లद࡛ . అڼ࡮, LC వడ߱తࡹ ఇండక द࡛ కएࡅ   DC ࡗߖధకత 

R ࡅకए  వడ߱తࡹ R ࡅకए एڕత ࡮ۧ ధకత కం݄ࡗߖ  వڴ ఉంܿం޴ 

కߘక, LC ߸లदర ऱࡹ ߭దभ ࣅݟ ऴప࢐హం ޳छ ఉతओ ࡌ నऒ సమసङ ݟ࢘ న࠳  ࡮ۧ 

తڕए వڴ ఉంܿం޴. ࠫऴశమ ࡍజࡌछ య࡛ ࣄߦڙట࡛ మ࠾ࡍ తڕए వ ࣒ߦ 

వడ߱తޜ AC ࡅ ࡽߩࡍ݋కए एڕఅంతకం݄ ఎ ޳ࡶ 95%  వ ޛలڵంచړߖݞ 

మ࠾ࡍ ఇߘओ కएࡅ ࢟࢘ ݋ ओޑంۨ ఉࡍڷ ܘदࡶ࢛ ڡߨ  దక ࢛ࡶद܌ऒ  

߰ందవ۪ऐ . అߕࡌ݋ ޙ࠼झ औ రघ ړࡓ ,࡛ दࠀయ࡛, ࡍజࡌछ య࡛ మ࠾ࡍ 

తڕए వ ࣒ߦ ߸లद࡛  కڵ࡯ ఉనऒ  ఒక ߄ࣃరణ ޶࢑ङ ऒߖڜ ࡌసరఫ ޠ  ߘలߦࡹ 

కڵ࡯ ఉంܿం޴. PSU ࡅకए  ఉతओ ࢓అ ܘदࡶ࢛ फޒ ओܿ  ంతࡍమ ݟంߘ ݋

ऴపࣆफత  ࣃब छࡌజࡍ .ࣄ :రణంڒ ړߖ޵ .޴ంޔ߱ݟప ړ࠼ య࡛ ࣄߦڙట࡛ ऴపޒ 

చऴకంࡹ మࡍంత ࣃݟऐ ࡛ ण అޜ࢓ం޴. d. ࡗߖధకం అంతܼ ࡔۃట࡛ ࢛ࡶदܘ 

एڕత ޳ࡶ ߵࡌݭ వ ࣒ߦ వడ߱త ۳ڡ ऴపࣆफత ߭ޔڷࡏం޴. ఈ సమసङ లߘ 

ప݋ࢗ సరఫࡌ ఉతओ ङڷࡓ ࡹफޒ एڕసࣔ ఎ ޜట࡛ దశࡶ వڴ 

అ߅గࠫంచవ۪ऐ . 

 

 



Either LC or RC low pass filters can be used to remove the ripple remaining after the 
reservoir capacitor. The LC filter shown in Fig. below is more efficient and gives better 
results than the RC filter shown in Figure but for basic power supplies, LC designs are less 
popular than RC, as the inductors needed for the filter to work efficiently at 50 to 120Hz need 
to be large and expensive laminated or toroidal core types. However modern designs using 
switch mode supplies, where any AC ripple is at much higher frequencies, much smaller 
ferrite core inductors can be used. The low pass filter passes low frequency, in this case DC 
(0Hz) and blocks higher frequencies, whether 50Hz or 120Hz in basic circuits or tens of kHz 
in switch mode designs. The reactance (XC) of the capacitor in the either of the filters is very 
low compared with the resistance of resistor R or the reactance of the choke XL at the ripple 
frequency. In RC designsthe resistance of R must be a fairly low value as the entire load 
current, maybe several amperes, must pass through it, generating a considerable amount of 
heat. A typical value would therefore be 50 ohms or less, and even at this value, a large wire 
wound resistor would normally need to be used. This limits the efficiency of the filter as the 
ratio between the resistance of R and the capacitor reactance will not be greater than about 
25:1. This then would be the typical reduction ratio of the ripple amplitude. By including the 
low pass filter some voltage is lost across the resistor, but this disadvantage is offset by the 
better ripple performance than by using the reservoir capacitor alone. 

 

छࡌజࡍ య࡛ ࣄߦڙట࡛ తࡌछ త ࠫ࠼߱࡯ڵన అలలޛ ߖలڵంచړߖݞ LC 

एڕRC త ޳ࡶ వ ࣒ߦ ߸లदర ऱߘ ఉపڵࡆంచవ۪ऐ . Figure ߧ۫ ࡹన LC 

వడ߱త మࡍంత సమర बవంతంڴ ఉంܿం޴ మ࠾ࡍ RC ߸లद࡛ ࡍ࠮  फࡹ 

ړథࠫక శࡌߵ ߗڒ ޴फంࣆఇ ߘలޑ࡯న ఫڽࡏ࠱ కం݄ ߖ޳ ంۨనߧ۫ फ 

సరఫڝ ࡌసం, LC నࡱߕ࠮ RC కం݄ తڕए వڴ ఉంܼ࠼, వడ߱త ڝసం 

అవసర࠳న ࡔࡔߵపߘ 50 ࡱڕం120 ݟHz ߭దभ మ࠾ࡍ ఖ޼ࡎన 

छࣄ ޙ࠼అ .࡯ݞఉం ڴࡱڒర ࡛ڝ కڵఅంతరం ޳ࡶ ݭ݃ߝࠫ࡮  ݭ࠵ ۶

సరఫࡌలߘ ఉపڵࡆంۨ ఆߖ߇క నࡱߕ࠮, ఏ AC అలలత ۧ࡮ 

ఎڕए వ ߲నఃߕߩङ ల వదभ ఉం࡮ۧ ,޴ ۨనऒ ఇండక ࡛ڝ ݋ࡕ࡛߾  दࡏऱ 

ఉపڵࡆంచవ۪ऐ . తڕए వ ࣒ߦ వడ߱త తڕए వ ߲నఃߕߩङ ऒߖ , ఈ 

సందరग ంࡹ DC (0Hz) మ࠾ࡍ అ߅క ڙࡎࠆछ झߗ లࠈ  ߘऱ छࣄ ,޴फంࣆۯ ڡ ۶ 

పకలओࡐ ݭ࠵ నࡌߵ ࡹథࠫక సࡐए ङ ऱ݇ ଊ ޳ࡶ ప޶ల kHz 50 ࡹHz ޳ࡶ 

120Hz ޾ࡶ. ߸లदర ऱࣄߦڙ ߖࡹట࡛ ࡅకए క࠻ࡍ  दߤझ  (XC) ࡗߖధకం R ࡅకए  

ऴపޒఘటన ޳ࡶ అలల ߲నఃߩనङ ంڡ۳ ࡹ XL ࡅకए  ऴపޒచరङ  फ࣋࡯߱ ޜ

एڕత ࡮ۧ వڴ ఉంܿం޴. R ࡅకए పకలओࡐ  నࡹ R ࡅకए  ऴపޒఘటన 



एڕత ޒफత అࣆऴప ݭࡹ తफం࠴ తफం࠴ వڴ ఉంܿం޴, బࣗࢡ అߝక 

ఆంߧయࡏऱ, ڷ ߖ޳ంࡿࢗ ݞऱ बࣃ  న࠳యߗగణ ,࡯ ఉతओ ߖݟ࢘ ࡹ࠼  फޒ

एڕత ޳ࡶ వ 50 ohmsࡱ࢑ ࢑లࣾణ వలన ఒక޶అం .޴फంࣆۯ వ ఉంܿం޴, 

మ࠾ࡍ ఈ ࡱ࢑వݞږ ࡹ, ఒక ߭దभ ࢙ڴ ࡏయం ࡗߖధకం ߄ࣃరణంڴ 

ఉపڵࡆంۧ࡯झ  ఉంܿం޴. R ࡅకए  ऴపޒఘటన మࣄߦڙ ࠾ࡍట࡛ 

క࠻ࡍ दߤझ  మధङ షओߖ  ऒߕफ 25: 1 కޒ  ఎڕए వ ఉండڒ ޶బܽद ఇ޴ వడ߱త 

बࡌమࣃ ङ ऒߖ  పࠫࡍతం ࣆۯफం޴. ఈ త࢐ࡏత అలల ࢐ङ కएࡅ फߧ  రణ߄ࣃ 

తڵ ठంߖ ߩషओ एڕత .޴फ ఉంܿంޒ వ వడ߱త వడ߱తޜ సࣔ, ߖڜऒ  ܘदࡶ࢛ 

మށక दܿ అంతܼ ߱ޔంߗڒ ,޴ ఈ ऴపږޒలత ࡍజࡌछ య࡛ ࣄߦڙటࡏऒ  

ఉపڵࡆంచడం కం݄ ڽࡏ࠱న అలల ऴపదరज న ޳छ ࡎభ ࡌ फ ࣆۯफం޴. 

The LC filter performs much better than the RC filter because it is possible to make the 
ratio between XC and XL much bigger than the ratio between XC and R. Typically the ratio 
in a LC filter could be 1:4000 giving much better ripple rejection than the RC filter. Also, 
since the DC resistance of the inductor in the LC filter is much less than the resistance of R in 
the RC filter, the problem of heat being generated by the large DC current is very much 
reduced in LC filters. With a combined reservoir capacitor and low pass filter it is possible to 
remove 95% or more of the AC ripple and obtain an output voltage of about the peak voltage 
of the input wave. A simple power supply consisting of only transformer, rectifier, reservoir 
and low pass filter however, does have some drawbacks. 

The output voltage of the PSU tends to fall as more current is drawn from the output. This 
is due to: 
c. The reservoir capacitor being discharged more on each cycle. 
d. Greater voltage drop across the resistor or choke in the low pass filter as current 

increases. 
These problems can be largely overcome by including a regulator stage at the powet 

supply output. 

 XC మ࠾ࡍ R మధङ షओߖ  XL మధङ ࠾ࡍXC మ ߖफޒ షओߖ   फ కం݄ޒ

ఎڕए వ ۯయړߖݞ LC వడ߱త RC ߸లद࡛  కం݄ ڴࡏ࠱ठ పࣆۯߖफం߄ࣃ .޴రణంڴ 

LC వడ߱తߖ ࡹషओ రసएޒ తࡍߪన అలలڽࡏ࠱ फ 1: 4000 కం݄ޒ రణߘ 

అంࣆ޴फం޴ RC ߸లद࡛ . అڼ࡮, LC వడ߱తࡹ ఇండక द࡛ కएࡅ   DC ࡗߖధకత R 

కएࡅ  వడ߱తࡹ R ࡅకए एڕత ࡮ۧ ధకత కం݄ࡗߖ  వڴ ఉంܿం޴ కߘక, 

LC ߸లदర ऱࡹ ߭ దभ ࣅݟ ऴప࢐హం ޳छ ఉతओ ࡌ నऒ ࢘ న࠳ సమసङ ݟ  ۧ एڕత ࡮ వڴ 

ఉంܿం޴. ࠫ ऴశమ ࡍజࡌछ య࡛ ࣄߦڙట࡛ మ࠾ࡍ తڕए వ ࣒ߦ వడ߱తޜ AC 



కएࡅ ࡽߩࡍ݋ एڕఅంతకం݄ ఎ ޳ࡶ 95%  వ ޛలڵంచړߖݞ మ࠾ࡍ ఇߘओ  ݋

కएࡅ ࢟࢘ ओޑంۨ ఉࡍڷ ܘदࡶ࢛ ڡߨ  దక ࢛ࡶद܌ऒ  ߰ందవ ऐ۪ . అޙ࠼ 

झߕࡌ݋ औ రघ ړࡓ ,࡛ दࠀయ࡛, ࡍజࡌछ య࡛ మ࠾ࡍ తڕए వ ࣒ߦ ߸లद࡛  కڵ࡯ ఉనऒ  

ఒక ߄ࣃరణ ޶࢑ङ ऒߖڜ ࡌసరఫ ޠ  .޴ఉంܿం ڵ࡯క ߘలߦࡹ 

PSU ࡅకए  ఉతओ ࢓అ ܘदࡶ࢛ फޒ ओܿ बࣃ  फతࣆంత ऴపࡍమ ݟంߘ ݋  ړ࠼

పޔ߱ݟంڒ ړߖ޵ .޴రణం: 

छࡌజࡍ .ࣄ య࡛ ࣄߦڙట࡛ ऴపޒ చऴకంࡹ మࡍంత ࣃݟऐ ࡛ ण అޜ࢓ం޴. 

d. ࡗߖధకం అంతܼ ࡔۃట࡛ ࢛ࡶद޳ࡶ ߵࡌݭ ܘ తڕए వ ࣒ߦ వడ߱త ۳ڡ 

ऴపࣆफత ߭ޔڷࡏం޴. 

ఈ సమసङ లߘ ప݋ࢗ సరఫࡌ ఉతओ ङڷࡓ ࡹफޒ एڕసࣔ ఎ ޜట࡛ దశࡶ వڴ 

అ߅గࠫంచవ ऐ۪ . 

 

  



Power supply Quiz 
1. Refer to Fig 7.17. below. What is the function of block B? 

 

Figure 7.17  
a) Rectifier. 
b) Reservoir capacitor. 
c) Low pass filter. 
d) Regulator. 

2. Refer to Fig-1 What is the function of block A? 
a) Transformer. 
b) Full wave rectifier. 
c) Bridge rectifier. 
d) Reservoir capacitor. 

3. Refer to Figure. What will be the approximate value of the DC component of the 
waveform at the output of block A? 
a) VPK x 0.318 
b) VPK x 0.5 
c) VPK x 0.637 
d) VPK x 0.707 

4. Refer to Figure 7.18 below. If input B is more positive than input A, which diodes will be 
conducting? 

 

Figure 7.18  
a) DI and D2. 
b) D2 and D3 
c) DI and D4 
d) D3 and D4 

5. Refer to Fig 2. If D4 were to go short circuit, what would be the effect on the operation of 
the circuit? 



a) A decrease in the current through D1. 
b) Fuse F1 would blow. 
c) A higher voltage across the load. 
d) A larger peak current through D2 and D3. 

6. What is the action of the reservoir capacitor in a basic power supply circuit? 
a) To de-couple the DC component of the rectifier AC output. 
b) To Increase the DC component and reduce the AC component of the AC wave. 
c) To remove the DC component of the AC wave. 
d) To regulate the AC wave. 

7. Which of the following is an advantage of using a LC low pass filter rather than a RC low 
pass filter in a power supply? 

a) The reactance of L will be much lower than the resistance of R at mains frequency 
b) The reactance of L will be much higher than the resistance of R at mains frequency. 
c) An inductor can dissipate more power than a resistor. 
d) LC filters are less expensive than RC filters. 

8. Refer to Figure 7-19 What is the power dissipated in Rl? 

  
a) 5W 
b) 2W 
c) 500mW 

d) 50mW  



9. Refer to Fig -3. What will be the approximate value of DC across Cl? 
a) 3.8V 
b) 7.6V 
c) 10.8V 
d) 14.5V 

10. Refer to Fig -3. What is the reactance of C2 at the ripple frequency? 
a) 6.4 
b) 0.3 
c) 5.1 * 
d) 3.2 

Answers 

 

 

 

 

 

VOLTAGE REGULATOR CIRCUIT 

Regulated Power Supply 
Regulated power supply is an electronic circuit that is designed to provide a constant dc 
voltage of predetermined value across load terminals irrespective of ac mains fluctuations or 
load variations. 

As shown in the figure, the two main parts of a regulated power supply are a simple power 
supply and a voltage regulating device. The power supply output is given as input to the 
voltage regulating device that provides the final output. The voltage output of the power 
supply remains constant irrespective of large variations in the input AC voltage or output load 
current. 

Given  

ङ޶࢑ తࡍޠయంߖ एࡐస ڡߖदڒఒక ఎలव ޴ߝఅ ࡌసరఫ ޠ ङ झߤ࠼࠱ ࣄఎ ޴ఇ ,݋  
ࣛ ऐ۪ తڷठ߄࢑࢙ ݭࡹ ޳ࡶ ࡱङ లࠫߖ ޜతफం ڕࡶంࡍ݃ ݭࡹ ݞघ నࡱझ ए  
࠭ంߖ ڴ޶ర प࠼ంۨన ࡱ࢑వ ࡅకए ऒ܌दࡶ࢛ बర DCࣄ    అం޴ంచړߖݞ 
 .޴ంݟంచబ޴ం߰ࡐ



ۨऴతంࡹ ۫ ङ޶࢑ తࡍޠయంߖ ,ڴ࢑ధం ంۨనߧ కएࡅ ࡌసరఫ ޠ  న߄ऴప ݡంࡓ 

ङ޶࢑ రణ߄ࣃ ࡱڴ࠙ ࢛ ࠾ࡍమ ࡌफ సరఫޔ ङ޶࢑ .కరంࡍప ހయంऴతߖ ܘदࡶ  ޠ

ఉతओ ࢓फ అޒ ओܿ ఉతओ ޴ޔ ݋  ړߖࡌకࡍప ހయంऴతߖ ܘदࡶ࢛ ۯం޴అం ߖफޒ

ఇߘओ ठܼ  ఇవछ బޔݡం޶࢑ .޴ङ కएࡅ ࡌసరఫ ޠ ࢓అ ܘदࡶ࢛  ओܿ ओߘఇ ݋  ݋

AC ࢛ࡶद޳ࡶ ܘ అ࢓ ओܿ ంࡓక ݭࡹ ݋ ऱ݇  ߭దभ ݞޙలޜ సంబంధం ڕࡶంݞ 

 .޴ఉంܿం ڴबరంࣄ 

below is a circuit diagram of a regulated power supply circuit using a trails tor (cries regulator 
as a regulating device. The input AC voltage (230 Voltas Vrms), is I lupplied to a 
transformer. The output will be a stepped down ac output appropriate for the desired dc 
output. This ac voltage is then given to a bridge rectifier to produce a lull -wave rectified 
output. This is then given to a pi-filter circuit to produce a dc voltage. The filter output may 
have some ac voltage variations and ripples. This is further filtered using a regulating circuit 
whose output will be a constant dc voltage. I his regulated dc voltage is then given to a 
voltage divider, which supplies the different 

 

ङ޶࢑ తࡍޠయంߖ ంద ఒకࡍڡ एࡐస ࡌసరఫ ޠ ङ కएࡅ ݋  ఒక సࡐए ङ  ݋

झࡽࡕ݋) ऴతంۨڣࡔ ऒࡏ݇   ఉపڵࡆంۨ ऴకࠪߖऒ  ,(޴फంࣆࡍޠయంߖ 

ఇߘओ द࡮࢛ 230) ܘदࡶ࢛ AC ݋ ࣒ Vrms), ߘߝ ఒక ߕࡌ݋झ औ రघ एࡏ  ݭݥदߧ࡮ 

అڒ .ߘޑ࢓వలࣄన dc అ࢓ ओܿ ओߩఅ ܘदࡶ࢛ ࣄసం ఈ ఎڝ ݋  నޘఒక వం ݡ

ऴపޒइపణڕ ఒక ړࡍ ݭ݄࠼ࢗ-ܘ࡮झ ࢓అ ݭࠀ ओܿ ऒܿ  

ఇవछ బޔݡంߖߖ޵.޴ ఒక DC ࢛ࡶद܌ऒ  ఉతओ లद࡛߸-߯ ړߖݞయۯ फޒ  

సࡐए ङ एܿ  ఇవछ బޔݡం޴.߸లद࡛  అ࢓ ओܿ ऒߖڜ ݋  ܘदࡶ࢛ ݭࣄ࠻ 

ङ߄࢑࢙ ङڷࡓ ఒక ޴ఇ.޴ఉంܿం ڵ࡯క ߘలڴతరం ࠾ࡍమ ࡱ  ۃంܽࡶ

సࡐए ङ ऒܿ  ఉపڵࡆంۨ ߸లद࡛ ࢓అ ߖ޵ ,޴ంޔݡయబۯ  ओܿ  ఒక ݋

ओߩఅ ܘदࡶ࢛ ࣄݟ తࡍޠయంߖ ఆయన.޴ంޔ࢓అ ܘदࡶ࢛ న dc࠳बరࣄ   ݡ

एࡏడ࢙ݟ ܘदࡶ࢛  ఇవछ బޔݡం޴, 

(It voltages that may be needed for different electronic circuits. 

The potential divider is a single tapped resistor connected across the output llrnninals of the 
supply, Ihe lapped resistor may consist of two or three resistors 



 
connected in series across the supply. A bleeder resistor may also be employed as a potential 
divider. 

(ఇ࢑࢑ ޴ధ ఎలवڒदڡߖ సࡐए ङ టऱڕ అవసర࠳న ࢛ࡶद܌ऱ. 

సం࠙వङ ఉతओ ޴ߝడ࡛ అ࢙ݟ  కएࡅ फޒ  అ࢓ ओܿ ऒߞࡓ࡮ ݋ నࡹझ ଊ 

అߘసంߖ߄ంచబݟన ఒࡗߖ ߵܼ ښధకం, ఇదभࣄࡓ ݡ࠮ ޳ࡶ ࡏసदࡏऱ 

 

సరఫࡌ అంతܼ ࡎࣄ ऱ࣎ కڡߜ द. రక फ࣒ ధకం ఒక సం࠙వङࡗߖ వంࡌ  ݞږ ठࡌడ࢙ݟ 

పۯߖయవ ऐ۪ . 

 

Summary of Power Supply basics 
Power supplies or power supply units, PSU, form an essential part of very many items of 
electronics equipment. 

The most common form takes in AC power from the mains supply and delivers a 
DC voltage to the item requiring power. 

Accordingly power supplies are widely used in a variety of forms - some large supplying 
high levels of current, other power supplies, much smaller providing lower levels of power. 

ङ޶࢑ झڡࣄࠐ ࡌసరఫ ޠ  ంశంࡌࣃ 

ङ޶࢑ ङ޶࢑ ޳ࡶ ࡱࡌసరఫ ޠ ङࣆఎߧ ,ࡱڴ࢑࠙ ࡌసరఫ ޠ , ఎలवڒदڡߖ 

పࡍకࡌల࡮ۧ ࡹ అంࢡలڕ అవసర࠳న ࠙గంڴ ఉߕऒ  .࠼

అతङ ంత ߄ࣃరణ ࡐపం ߤ࠼࠱झ  సరఫߘ ࡌంݟ AC శړ फࡹ పޔݡం޴ మ࠾ࡍ 

అంࣆ޴फం޴ a 

అڒ߅రం అవసర࠳న వࣆफڕ࢓ DC ࢛ࡶदܘ. 

ङ޶࢑ ऱࡹڒ࢑࢑ధ ర ࡌफ సరఫޔ  ࢑సफృతం࢐ ڴడబޜݡంߖڜ - ޴ऒ  ߭దभ ޶࢑ङ  ޠ

సరఫࡌ, అ߅క ޶࢑ङ एڕత ,ࡌల సరఫࡌసరఫ ޠ వ  ࣃब ङ޶࢑ ࠼ ړశ ޠ फߖ 

అంࣃ޴फ  .࠼

 

 

 

 



POWER SUPPLY BASICS 

The aim of a DC power supply is to provide the required level of DC power to the load using 
an AC supply at the input. Different applications require different attributes, but more often 
than not these days DC power supplies provide an accurate output voltage - this is regulated 
using electronic circuitry so that it provides a constant output voltage over a wide range of 
output loads. 

In most power supplies there are number of different elements. These may not all be 
present in every design. 
• Input transformer: The input transformer is used to transform the incoming line voltage 

down to the required level for the power supply. Typically the input transformer 
provides a step down function. It also isolates the output circuit from the line supply. 

• Rectifier: The power supply rectifier converts the incoming signal from an A(' format 
into raw DC. Either half wave or more commonly full wave rectifiers may be used as 
they make use of both halves of the incoming AC signal. 

• Smoothing: The raw DC from the rectifier is far from constant falling to zero when the 
AC waveform crossed the zero axis, and then rising to its peak. Hit' addition of a 
reservoir capacitor here fills in the troughs in the waveform, enabling the next stage of 
the power supply to operate. Large value capacitors are normally used within this stage. 

• Regulator: This stage of the power supply takes the smoothed voltage and uses a 
regulator circuit to provide a constant output virtually regardless of the out pul current 
and any minor fluctuations in the input level. 

 

DC ޶࢑ङ కएࡅ ࡌసరఫ ޠ  ల ङࣾ ం ఇߘओ  ߘࡌవదभ ఒక AC సరఫ ݋

ఉపڵࡆంۨ ۯ ݭࡹయړߖݞ DC శړ फ ࡅకए  అవసర࠳న  ࣃब  ߖ࠼

అంࣆ޴फంࡔ࢘ .޴छ छࡔ࢘ ڕफలࣆڣదర ࡏ  ࡱހలࣾ ࡏ

అవసరమవߗڒ ,࠼ޑ ఈ ࡹ܌ࡗऱ  ఎڕए వڴ DC ޶࢑ङ  ࡱࡌసరఫ ޠ

ఖ ऐۨ త࠳న ఉతओ ऒ܌दࡶ࢛ फޒ  అంࣃ޴फ एࡐస ڡߖदڒఎలव ޴ఇ - ࠼ ङ ऒܿ  

ఉపڵࡆంۨ ߖయంࡍޠంచబޔݡం޴, త޳छ फࣃ࢑ ఒక ޴అ ࡌ ర࠳న 

అ࢓ ओܿ డऱ߯ࡹ ݋ న ఉతओ࠳बరࣄ   ऒ܌दࡶ࢛ फޒ  అంࣆ޴फం࡮ۧ .޴ శړ फ 

సరఫ࢑࢑ ࡹࡌధ అంࢡల సంఖङ  ఉం޴. ఇ࢑ ऴపࡐ ޒపకలओ నߙࡹ 

ఉండ࢓. ఇߘओ झߕࡌ݋ ݋ औ రघ ࡛: ఇߘओ झߕࡌ݋ ݋ औ రघ ࡛ ఇనए ࠫంۃ 

ऒ܌दࡶ࢛ ߤࡷ ङ޶࢑  बࣃ  న࠳సం అవసరڝ ࡌసరఫ ޠ ऐࡔࠪ ړ࠼ ంڕ޶ 

ఉపࣃڵࡆफ ओߘఇ ڴరణం߄ࣃ .ࡏ झߕࡌ݋ ݋ औ రघ ࡛ ఫంࣾߘऒ  ఒక 

దశߘ అంࣆ޴फం޴. ఇߤࡷ ޴ సరఫߘ ࡌంݟ అ࢓ ओܿ एࡐస ݋ ङ ऒܿ  



ङ޶࢑ :Rectifier • .޴फంࣆۯ ڴݟ࢑ झړࡍ ࡌసరఫ ޠ घࡌ߷') య࡛ ఒక Aࠀ  ݋

DC ࡌ߷ ړघ ఇనए ޳ࡶ ,޴ంޔݡయబۯ ݋ ࠫంۃ AC ࣄగऒ కएࡅ ࡽ  

 ڴరణం߄ࣃ ޳ࡶ ࢟࢘ ంచడం వలన సగంڵࡆఉప ڴࡱڴ࠙ ݡంࡓ

ࡍߪ ڴరణం߄ࣃ फ ࢘࢟ ړࡓ दࠀయర ऱߘ ఉపڵࡆంచడం జޔڷࡏం޴. • 

మృࣄ࡮޶ब: AC ࢙ࠗߕࣆ ݋ࡔऒ  అࣿߖऒ ओߩనܽ޳   ߖ޳ ࠾ࡍమ ,ݡ

నऒޔڷࡏ߭ ړߖࡌఖࢢ ओߩ ړࡓ ݡ दࠀయ࡛ ߘంݟ࠭ ݟ DC ߕࣆऒ  ړ

తڵ ठ߱ छࡌజࡍ' ݋ࣕ .޴ంޔ య࡛ ࣄߦڙట࡛ ࡅకए  అదనంڴ 

࢘࢐औ ర࠵ऱ ङ޶࢑ ,޴ంޔߩంߖ ࡹదల߰ ߖ కएࡅ ࡌసరఫ ޠ  తޒ࢐ࡏ 

దశ పۯߖయడం ࡌߵరంࣆࠚफం޴. ߭దभ ࡱ࢑వ ࣄߦڙటࡏऱ ߄ࣃరణంڴ 

ఈ దశࡹ ఉపڵࡆంచబడߖ • .࠼ޑయంऴతకం: ޶࢑ङ కएࡅ ࡌసరఫ ޠ  

ఈ దశࡹ చۯ ߘ޶యబݟన ఓࡶदڕࣆޓ ߖ܊ంܿం޴ మ࠾ࡍ ఇߘओ  ݋

बࣃ  నऒۨ ߕఏ࢙ ࠾ࡍమ ݋ంࡓక ࡽప ࡹ࠼  ఒڕࡶ ࡱڕݡ޶ݟంݞ 

࢐సफవంࣄ  ڴबర࠳న ఉతओ एࡐయంऴతక సߖ ఒక ړߖݞంచ޴అం ߖफޒ ङ ऒܿ  

ఉపࣆڵࡆफం޴. 

POWER SUPPLY REGULATION 

There are two basic forms of power supply used in electronics equipment: 
• Unregulated: Ibis form o I power supply was the only type used many years ago 

It simply consisted of a rectifier section and this was followed by capacitor or capacitor 
and inductor smoothing. There was no regulation to steady the voltage. If a large current 
was drawn the voltage would fall as a result of the resistive losses, and also the 
smoothing would not be as effective and the level of hum would rise. 

• Voltage regulated: As transistor circuitry became more commonplace, regulated power 
supplies became more common. Today they are almost universally used. They typically 
incorporate a voltage reference, and the output voltage is compared to this and altered 
accordingly by control circuitry within the regulated power supply. 

In addition to this, regulated power supplies may be further subdivided: 
• Linear regulatedpower supply: Linear regulated power supplies use an analogue 

approach. A series element - a semiconductor transistor or FET - is controlled allow the 
correct voltage at the output for any current within the operating range Note on Linear 
Power Supplies: 

Linear power supplies are widely used for applications where low noise and ripple are 
required. As the name suggests, they use linear technology - typically a series linear 



regulator element to drop voltage. As such they dissipate power, but without any 
switching mode, they are able to offer high levels of performance 

• Switching regulator power supply: The switching regulator format for a power supply 
uses a large output reservoir capacitor. A series element - a transistor or FET - is 
switched on and off to keep the voltage on the capacitor within the required limits. 
Note on Switch Mode Power Supplies: 
Switch mode power supplies and switch mode regulators have many advantages in terms 
of efficiency, size and weight. Their design can be more involved than might be thought 
at first. Yet with a good understanding, these switch mode power supplies, SMPSs, 
switch mode regulators and switch mode controllers can be successfully designed and 
built.. 

Each type of power supply regulation technique has its own advantages a,pd 
disadvantages. As a result different types of regulator are used in different applications, 
although with technology improving, switching regulators are being used increasingly. 

 

POWER SUPPLY REGULATION ఎలवڒदڡߖ పࡍకࡌలࡹ ఉపڵࡆంۯ 

ङ޶࢑ ࡱߦࡐ థࠫకࡌߵ ݡంࡓ ऒߕఉ ࡹࡌసరఫ ޠ  :ߖࡶ యంऴతణߖ • :࠼

ఇࡐ ࣒ࠉపం ఓ ޶࢑ङ క సంవతझߝఅ ࡌసరఫ ޠ  ంۨనڵࡆతం ఉపࡍڡ లࡌ

ఏڛక రకం ఇښ ޴వలం ఒక ړࡓ दࠀయ࡛ ߖڴ࢑࠙ऒ  కڵ࡯ ఉంܿం޴ మ࠾ࡍ 

ఇ޴ త࢐ࡏత ࣄߦڙట࡛ ࣄߦڙ ޳ࡶట࡛ మ࠾ࡍ ఇండڒद࡛  ࣃऱ  న࠳बరࣄ  .݋܊

ए܌दࡶ࢛  ఎ࡮ంܽ ߖయంऴతణ ޶ࡶ. ఒక ߭దभ ޶࢑ङ  ,ऴప࢐హం ఉం݄ ޠ

द࢟ࣄࣄࡓ ܘदࡶ࢛  నࢲद ల ఫ࡯తంڴ పޔ߱ݟం޴, మࣆ ݞږ ࠾ࡍలభం 

అޔ࢓ందߖ మ࠾ࡍ హࡅ ࠹కए बࣃ    ܘदࡶ࢛ • .޴ంޔڷࡏ߭ ࠼

ऴకమబ޵मకࡍంచబݟంߖࡌ݋ :޴झ సद࡛  సࡐए ङ సరछ ݋  ڴరణం߄ࣃ

ङ޶࢑ తࡍޠయంߖ న޶నంࡍࠪ ङ࠼రణం అ߄ࣃ ంతࡍమ ࡌసరఫ ޠ ం޴. 

ऴపపంచ࢐ङ ߩ޳޳ ࡏ࢐ ݡߝ పफంڴ ఉపࣃڵࡆफ  ఒక ڴరణం߄ࣃ ఇ࢑ .ࡏ

ఉతओ ࠾ࡍమ ࠼ఉంܼ ڵ࡯క ߘచనࣇ ܘदࡶ࢛ फܔदࡶ࢛ फޒ  ߱లऐ బޔݡం޴ 

మ࠾ࡍ ऴకమబ޵मకࡍంۨన ޶࢑ङ एࡐయంऴతణ సߖ ࡹࡌసరఫ ޠ ङ छ޳ ݋  ࡌ

ࠪరऐ బޔݡంړߖ޵ .޴ అదనంߖ ,ڴయంࡍޠత ޶࢑ङ  ంతࡍమ ࡌసరఫ ޠ

ఉప࢑భజన అޔ࢓ంߖࡰ • :޴య࡛ ߖయంࡍޠత సరఫߖࡰ :ࡌయ࡛ 

ङ޶࢑ తࡍޠయంߖ ऒߖߕ߄࢑ ۃ࡮ఒక అన ࡱࡌసరఫ ޠ  ఉపࣃڵࡆफ  .࠼

లకం - ఒక ࣊ࠬకండక࠮ ށࡔࢰ द࡛ झߖࡌ݋  సद࡛  తࡍޠయంߖ - FET ޳ࡶ 



ङ޶࢑ फతࣆऴప ߕ޼ఏ ࡹށࡔࢰ ఉతओ ޠ ऒ܊दࡶ࢛ నࡕస ړफޒ  .޴फంࣆࡍޠయంߖ 

తڕए వ శబभం మ࠾ࡍ అలల అవసరమࡃङ  అߘవర फߕలߖࡰ ڕయ࡛ 

ङ޶࢑ फࣃڵࡆఉప ڴ࢑సफృతం ࡌసరఫ ޠ ంۨనۨࣇ ࡏ߮ .ࡏ ऱܿࡏ࢐ ,ڴ 

సరళ ࣃంޒښకతߘ ఉపࣃڵࡆफ ऒ܌दࡶ࢛ - ࡏ  వదలړߖݞ వࡏస ށࡔࢰ 

ङڷࡓ ऒߖࡌڒ߅అ ࡏ࢐ వలऱ޶లకం. అం࠮ ట࡛ࡶ  ఏ ߗڒ ,ࡏޑऱࡱదజࢗ 

छࣄ बࣃ  క߅అ ࡏ࢐ ,ݞంڕࡶ ݭ࠵ ۶ ऴపదరज ࡹ࠼ నలߘ అంࣃ޴फ  • ࡏ

ङ޶࢑ యంऴతకంߖ ओࡍࠪ ࡌసరఫ ޠ ङ޶࢑ :ݟ छࣄ సంڝ ࡌసరఫ ޠ ऐۨ ంۃ 

ङڷࡓ घࡌ߷ ట࡛ࡶ ࢓దभ అ߭ ݋ ओܿ छࡌజࡍ ݋ య࡛ ࣄߦڙటࡏऒ  

ఉపࣆڵࡆफం޴. ఒక ࠮ ށࡔࢰలకం - ఒక ߖࡌ݋झ సद࡛  - FET ޳ࡶ 

అవసర࠳న పޔࠫࡍలࣄߦڙ ࡹటࡕओ ऒ܊दࡶ࢛   ఉంచࣄ ړߖݞछ ۶ ఆߤ 

మ࠾ࡍ ఆۯ ࠆయబޔݡంࣄ .޴छ छࣄ :కߖగమ ߯ࡍۃࠪࣃ పవ࡛ ݭ࠵ ۶ ۶ 

ړశ ݭ࠵ फ సరఫࡌ మࣄ ࠾ࡍछ మరࣃ ࡱڒయంऴతߖ ݭ࠵ ۶ बङ ం, పࠪࡍణం 

మ࠾ࡍ బ࢓ࡏ పరంڴ అߝక ऴపࡆజࡱߕ ఉߕऒ  ߤܒݟ ࡍ࢐ .࠼

एڕకం݄ ఎ ߖ޳࢑ంۨన࠙ ڴదܽ࠴టद࠴ వڴ ఉంܿం޴. ఇంڒ మంۨ 

అవڴహనޜ, ఈ ࣄछ ړశ ݭ࠵ ۶ फ సరఫࡌ, SMPS, ࣄछ  యంऴతణߖ ݭ࠵ ۶

మࣄ ࠾ࡍछ పకలओࡐ ڴ࢑జయవంతం ऱࡏలࡗ݋కం ݭ࠵ ۶ న మ࠾ࡍ 

घࡍߖ ంచబడ࠼ޑ .. ऴపޒ రߖڒऒ ङ޶࢑   ߖ޳ ࡹޒయంऴతణ పదमߖ ࡌసరఫ ޠ

࣍ంత ऴపࡆజݟߧ ,ࡱߕ నࢲद ऒߕఉ ࡱ ऱࡹڒ࢑࢑ధ ర ڴతం࡯ఫ ߖ޵ .࠼  

ऱࡹڒ࢑࢑ధ ర యంऴతకంߖ  ఉపڵࡆంచబߕޔݡऒ थ܉ࡍక పޒښంࣃ ,࠼ నం 

అࠚవృ޴म ۮంޔ޶నऒ పओ ऒߕޔڷࡏ߭ ࡱڒయంऴతߖ యంऴతణߖ ,ڔܽ  .࠼

Regulator 
type 

Advantages Disadvantages 

Linear 
regulator 

• Very low level of noise 
• Straightforward technology 

• Low level of efficiency 
• High levels of heat may 

need to be dissipated 
• Large size compared to 

switching regulator 



Switching 
regulator 

• Highly efficient 
• Can be made very compact 
• Low amounts of heat need 

to be removed 

• Ripple and noise can be 
higher than linear regulator 

• EMC issues need to be 
addressed as switching 
spikes can cause 
interference 

 
 

 

As a result of the different properties of each type of power supply regulator, linear 
regulators tend to be used in applications where very low levels of noise and ripple are 
required and heat dissipation may not be such a problem. Hi-fi amplifiers are one such area. 
Switching mode regulators are used more widely as they can be made very compact, they are 
very efficient and the levels of ripple, spikes and noise can normally be low enough for most 
applications. 

ऴపޒ రߖڒऒ ङ޶࢑  కएࡅ యంऴతకంߖ ࡌసరఫ ޠ  ࢑࢑ధ లࣾހల ఫ࡯తంڴ, సరళ 

ऱࡹߕవరफߘఅ ࡱڒయంऴతߖ  ఉపڵࡆంచబడ࠼ޑ, ఇకए డ ۧ एڕత ࡮ వ శబभం 

మ࠾ࡍ అలల అవసరమ࠼ޑ࢓ మ࠾ࡍ ࢘ వడం ఇܿవంܽ సమసङ߱ݟۮ ݟ  

ఆ ߤࣾ߸ ࡊࣔ .޶ڒ ओࠫ ଊఫయࡏऱ అܿవంܽ ࡌߵంతం. ࣄछ  ݭ࠵ ۶

ۧ ࡱڒయంऴతߖ ۧ అ࢑ ,࠼ޑ࢐డబడ ڴ࢑సफృతం ࡮ ڡߦంڒ ࡮ द ۯయగల࢓, 

అ࢑ ۧ ऐۯఅలల, వ ࠾ࡍమ ࠼ఉంܼ ڴసమరबవంతం ࡮ एڕۨ   ࠾ࡍమ ࡱ

శబभం ࡅకए बࣃ   ۧ ڴరణం߄ࣃ ࡱ࠼ एڕనంత తڵసం తڝ లߕవరफߘఅ ࡮ వڴ 

ఉంܼ࠼. 

 

APPLICATIONS OF TRANSISTOR - ITS USES 

Applications of Transistors 
The transistor as an amplifier 
1. A transistor can be used to amplify current. This is because a small change in base 

current causes a large change in collector current. 
2. Example is a microphone. 
3. Sound waves that are fed into the microphone cause the diaphragm in the microphone to 

vibrate. 
4. The electrical output of the microphone changes according to the sound waves. 
5. As a result, the base current is varying because of the small alternating voltage produced 

by the microphone. 



6. A small change in the base current causes a large change in the collector current, 
7. The varying collector current flows into the loudspeaker. There, it is changed into the 

sound waves corresponding to the original sound waves. 
8. The frequencies of both waves are equivalent but the amplitude of the sound wave from 

the loudspeaker is higher than the sound waves fed into the microphone 
• Component: Function 
• Microphone: To change sound signal to electrical signal 
• Capacitor: To block a steady current from flowing into the transistor and microphone. 
• Potential divider: To apply a proportion of the total voltage across the emitter- base 

junction so that the junction is forward-biased. 
• Transistor: To amplify the input wave form. 
• Loudspeaker: To change the electrical signal to sound wave. 

झߖࡌ݋ సदర ऱ అߘవరफࡱߕ 

झߖࡌ݋  సद࡛  ఒక ࠻ంߧऱࠀయ࡛ 

1. ఒక ߖࡌ݋झ సद࡛  ऴపࣆफత ࢑సफࡍంۯంڕ޶ ఉపڵࡆంచవ ऐ۪ . ఎం޶కం݄, ࣒ࠐ 

కࡓంࡹ ݋ ۨనऒ ओࡏࠪ   కࡵక द࡛  కࡓంࡹ ݋ ߭దभ ࠪࡏओ  .޴ంޔ࢓రణమڒ ڕ

2. ఉ޳హరణ ߤࠂࡗڡ࠳. 

ऱߠࠂࡗڡ࠳ .3 ङࡃదలݡ࢑ ړ  ࣏ంݭ తరంߠࠂࡗڡ࠳ ࡱڴऱ ࢙ࠗۯ ݋ࡔయړߖݞ 

డࡌࠆ࠻గ ए࠭  .࠼ޑ࢓రణమڒ 

4. ధछ కएࡅ ߤࠂࡗڡ࠳ రంڒऴప ࡱڴతరం ߖ ङ޶࢑  ఉతओ ޠ  .޴ంޔࡏࠪ फޒ

5. ఫ࡯తంߤࠂࡗڡ࠳ ,ڴ ఉతओ ۨ నࣄۯ फޒ నऒ  ఆలदࡔऒ ܽంۃ ࢛  ࣒ࠐ ڴరణంڒ ܘदࡶ

కࡓంޕࡏࠪ ݋ ఉంܿం޴. 

फత ఒక ۨనऒࣆऴప ࣒ࠐ .6 ओࡏࠪ   కࡵక द࡛  ऴపࣆफత ࡹ ఒక ߭దभ ࠪࡏओ  

 ,޴ంޔ࢓రణమڒ

ओࣅ ݭࡺ .7 కࡗऱ ࢑࢑ధ కࡵక दࡏऱ ऴపࣆफత ऴప࢐హం. అకए డ, అసࡱ ధछ  ߖ

తరంڴలڕ అڷߘణంڴ ఉంݦ ధछ రऐࠪ ޴ఇ ࡹలڴతరం ߖ బޔݡం޴. 

ङߕߩల ߲నఃڴతరం ݡంࡓ .8 ऱ ధछߠࠂࡗڡ࠳ ߗڒ ࠼ఉంܼ ڴసࠪనం ࡱ  ߖ

తరంڴల కం݄ ࣅ ݭࡺओ క࡛ ߘంݟ ధछ ࢐ङ లڴతరం ߖ एڕफ ఎߧ వڴ ఉంܿం޴ 

• ࠙గం: ఫంࣾߤ 

గऒࣄ ڡߖदڒఎలव :ߤࠂࡗڡ࠳ • एࡱ  ࣏ంࣄ ݭగऒ ऒࡱ  ࠪరऐ  ړߖݞ

झߖࡌ݋ :ట࡛ࣄߦڙ • సद࡛  మߠࠂࡗڡ࠳ ࠾ࡍऱ ంࡓన క࠳बరࣄ  ۯऴపవࣕం ړ ऒܿ  

 .ڕ޶ంۯం߅ࡗߖ



• సం࠙వङ ठ޳డ࡛: ఉ࢙ݟ  ర-࣒ࠐ జంࣾߤ అంతܼ ࠴తफం ࢛ కएࡅ ܘदࡶ  ࠙ ऒߖڴ  

వࡍ फంపۯయడం, త޳छ  .޴ఉంܿం ޜతంߦపࣾ-ڕ޶ం࠭ ߤజంࣾ ࡌ

झߖࡌ݋ • సद࡛ : ఇߘओ  .ڕ޶ంۯంࡍ࢑సफ పంࡐ ࢟࢘ ݋

ओࣅ ݭࡺ • క࡛: ధछ भࠈశ ߖߖ ङ޶࢑ ړߖ గऒࣄ ޠ రऐࠪ ࡽ  .ړߖݞ

 

The transistor as switch , 
1. In a transistor, no current can flow in the collector circuit unless a current flows in the 

base circuit. This property allows a transistor to be used as switch. 
2. The transistor can be turned on or off by changing the base. 
3. There are a few types of switching circuits operated by transistors. 
(a) Light-Operated Switch 

1. The circuit is designed to light the bulb in a bright environment and to turn it off in 
the dark. 

2. One of the components in the potential divider is a light-dependent resistor (LDR). 
When it is placed in DARKNESS, its resistance is large. The transistor is switched 
OFF. 

3. When LDR is lighted by bright light, its resistance falls to small value resulting in 
more supply voltage and raising the base current. The transistor is switched on, 
collector current flows and bulb lights up. 

(b) Heat-operated switch 

1. One important component in the circuit of a heat-operated switch is the thermistor. 
2. Thermistor is type of resistor that responds to the surrounding temperature. Its 

resistance increases when the temperature is low and vice versa. 
3. When heat is applied to the thermistor, its resistance drops and a greater share of 

supply voltage is dropped across R. The base current increases followed by a greater 
increase in the collector current. The bulb will glow and the siren will sound. 

4. This particular circuit is suitable as a fire alarm system. 

Integrated Circuits (IC) 
1. An integrated circuit (IC) consists of transistors, resistors, diodes and capacitors 

combined together in one wafer-thin chip of silicon. 
2. This is one wafer thin i hip is tailed a microchip. 
3. The microchip is only a few millimeters square with a thickness of 0.5 mm. 

झߖࡌ݋ సद࡛ छࣄ  ۶, 
झߖࡌ݋ .1 సदࡗऱ, ږ࣊ ࣒ࠐङ ऱ݇  ऴపࣆफత ऴప࢐హం ఉండక߱ޙ ऴపࣆफతం కߤࣾࡓ 
సࡐए ङ ऱ݇  ऴప࢐హం ఏ޶ࡶ ޵. ఈ ఆࣄफ ߖࡌ݋झ సद࡛ छࣄ ߘ  ठۧ  ఉపڵࡆంచܼړߖ 
అߘమࣆޒफం޴. 
झߖࡌ݋ .2 సद࡛ రऐࠪ ࣒ࠐ  డం ޳छ యవۯ ࠆఆ ޳ࡶ ߤఆ ࡌ ऐ۪ . 
झߖࡌ݋ .3 సदࡏऱ ߖరछ ࣕంۨన ߖڜऒ  రڒల ࣄछ ۶ సࡐए ङ ܿऱ ఉߕऒ  .࠼



(ఎ) ݋ࡷ-ఆపࣄ ݭ݃ࡔछ ۶ 
1. సࡐए ङ खࡽబ ࡹవరణంޑ࢐ న࠳శవంతڒఒక ऴప ݋  కృషप ࠾ࡍమ ړࡹڷࡱࢗ 
ऒߖ޳  ఆۯ ࠆయ߰ࡐ ړߖݞం޴ంచబݟం޴. 
2. సం࠙వङ ࠙ ఒక ߖऱࡗడ࢙ݟ  గంڒ ࡹంޒ-ఆࡍ߄త ࡗߖధకం (LDR) ఉంܿం޴. 
అ޴ ۩కܽࡹ ఉనऒ ओߩ झߖࡌ݋ .޴ధకత ߭దभࡗߖ ߖ޳ ,ݡ సद࡛  OFF ࣄछ ۶ 
 .޴ంݟయబۯ
3. LDR ऴపڒశవంత࠳న ړࡹڷࡱࢗ ޜڷࡱࢗ వۨऐ నߩओ ۨ ధకతࡗߖ ߖ޳ ,ݡ నऒ  
छ޳త ,޴ంޔ߱ݟప ڕవࡱ࢑ ࢛ ࡌంత సరఫࡍమ ࡌ  फతࣆऴప ࣒ࠐ ࠾ࡍమ ܘदࡶ
߭ంచబޔݡంߖࡌ݋ .޴झ సद࡛ छࣄ  ۶ ఆߤ, కࡵక द࡛  ऴపࣆफత ऴపࡱ࢐ࣔ మ࠾ࡍ 
బࡽख  .ߵऱ అܿࡷ 
छࣄ ࣋ۯߖప-ݟ࢘ (ࠉ) ۶ 
1. ఉషप-పࣄ ࣋ۯߖछ ۶ సࡐए ङ  ݇ ऱ ఒక ࠭ఖङ घࡍన ࠙గం థ࠳ दࣃ ࡛. 
2. థࡍघ ࣊द࡛  పࡍసర ఉࢽप ऴగతړ ऴపޒసओ ంࣆ޴फనऒ కएࡅ ధకంࡗߖ   రకం. ఉࢽप ऴగత 
తڕए వڴ ఉనऒ ओߩ ఉనऒ ڴదमంࡏ࢑ ࡹߖ޳ ࠾ࡍమ ݡ ओߩ  ధకతࡗߖ ߖ޳ ݡ
 .޴ంޔڷࡏ߭
3. థࡍघ సदࡏए  ఉࢲपߖऒ  వࡍ फంపܑࣄనߩओ ఘటన ۪కएޒऴప ߖ޳ ,ݡ  ࠾ࡍమ ࡱ
పంࡶ࢛ ނߧदࡅ ܘకए  అ߅క ࠙ߖڴऒ  R అంతܼ తڵ ठ߱  फతࣆफత ऴపࣆऴప .޴ంޔ
छࡌదల తڷࡏ߭ త కࡵక द࡛  ऴపࣆफతంࡹ ఎڕए వ ߭ खࡽబ .޴ంޔڷࡏ  ࠾ࡍऱ మڿ  
ధछ ߤࡓࣄ  .޴फంࣆߖ
4. ఈ ऴపޙङ క సࡐए ङ రం వङ࡮అ ࡛ࠀ ޴ߝఅ ݋ వసब వࡵ సޔ߱ࡍం޴. 
ఇంܽݭ݃ࡔۃ సࡏए ङ झ݋  (IC) 
1. ఇంܽݭ݃ࡔۃ సࡐए ङ झߖࡌ݋ ࡹ (ࣄఐ) ݋ సदࡏऱ, ࣄࡓసदࡏऱ, డݡࡆऱ మ࠾ࡍ 
ऒߕऱ ఉࡏటࣄߦڙ కएࡅ ߤڒ࡯ࣄ ࡹܽ࢒ ,࠼  ఒక ߰ ర-సనऒ ۨ ߖ  .޴ఉంܿం ߵ
2. ఇ޴ ఒక సనऒ డओޜ ߵۨࡗڡ࠳ ߘߝ ,ర߰ ߖ  .޴ంݟ
ऒߖڜ ޜऱ ࠬటరऱ మందంࡰࠫ వలం 0.5ښ ߵۨࡗڡ࠳ .3 ऱࠬࡰࠫ  టర ऱ చదరߩ 
ࠪऴత࠲ ఉంܿం޴. 
 
Advantages of an IC: 
a. Consumes a small amount of electrical energy. 
b. Very little heat is generated. 
c. Occupies a small space which reduces the size of circuits. 
d. Can be built at low cost. 

MOSFET- FETs (Field Effect Transistors) of all types are widely used electronics 
components today. Of all the types of FET, the MOSFET (Metal Oxide Field Effect 
Transistors) is possibly the most widely used. MOSFETs provide many advantages. In 
particular they offer a very high input impedance and they are able to be used in very low 
current circuits. This is particularly important for integrated circuit technology where power 
limitations are a major consideration. 

ఒక IC ࡅకए  ऴపࡆజࡱߕ: 

ఒక. ޶࢑ङ ړశ ޠ फڜ ߖంۮం పࠫࡍతం ࣆۯफం޴. 

एڕత ࡮ۧ .ࠉ వ ࢘ݟ ఉతओ  .޴ంޔ࢓फ అޒ



एࡐస .ࣄ ङ టऱ పߖހࠪࡍऒ  తڵ ठంۯ ఒక ۨనऒ   సबߖ࡮ऒ  ఆऴకࠫࣆफం޴. 

d. తڕए వ ఖࡏऐ घࡍߖ ޜ ంచవ ऐ۪ . 

అߖऒ  రڒల MOSFET- FET ࡽ߹) ࡱन ఎڡ߾ द ߖࡌ݋झ సदࡏऱ) ࢑సफృతంڴ ఎలवڒदڡߖझ  

ऒߕफࣆڵࡆఉప ࡱڴ࠙ కएࡅ FET .࠼  అߖऒ  రࡹڒऱ , MOSFET (࠱టࡽ ఆړझ  ݭ

झߖࡌ݋ न ऴప࠙వంࡽ߹ సदࡏऱ) బࣗ࢑ ࡮ۧ ࢡసफృతంڴ ఉపڵࡆంచబޔݡం޴. 

MOSFET ࡱ అߝక ऴపࡆజߕలߘ అంࣃ޴फ ఖङ࠭ .࠼ ం࡮ۧ ࡏ࢐ ڴ అ߅క 

ఇߘओ झߘݥఇం߭ ݋ ऒ  అంࣃ޴फ एڕత ࡮ۧ ࡏ࢐ ࠾ࡍమ ࡏ వ ޶࢑ङ  ޠ

వల࠻లࡹ ఉపڵࡆంచగలࡏ. శړ फ పࡱޔࠫࡍ ऴప߄నంڴ పࡍగށంచబݦ 

సమऴగ సࡐए ङ थ܉ࡍక పޒښంࣃ ݋ నం ڝసం ఇ࡮ۧ ޴ ࠭ఖङ  .޴న࠳

 
Figure 7.20: Symbols of of N Channel and P Channel MOSFETs. 

G-Gate, D-Drain and S-Source 

MOSFET - PRECAUTIONS WHEN HANDLING 

MOSFET Safety Precautions 
Certain safety precautions must be observed when handling and using MOSFETs. Il is 
important to check the manufacturer’s specification sheet for maximum rating ol 
EGS.(Voltage between Gate and Source.) 

MOSFET భऴదత ܉ऴగతफࡱ 
MOSFET లߖ ߘరछ ࣕంచడం మ࠾ࡍ ఉపڵࡆంۨనߩओ ऒߖڜ ݡ తపओ ࡱऴగతफ܉  క 
గమߖంۧ࡯. గࡍషद ܽࡔంۃ ol EGS ڝసం తࡅ ࡏ޳ࡎ࠻కए  ࢑వరణ ࢴ ऒܿ  
తۯ ڥߖయడం ࠭ఖङ ం. (݋ڼ మ࠮ ࠾ࡍల మధङ  (.ܘदࡶ࢛ 
 

Caution! 
If EGS is increased too much, the thin insulating layer ruptures, ruining the device. The 
insulating layer is so sensitive that it can be damaged by a static charge that has built up on the 
leads of the device. Electrostatic charges on fingers can be transferred to the MOSFETs leads 
when handling or mounting the device. 

To avoid damage to the device, MOSFETs are usually shipped with the lead,* shorted 
together. Shorting techniques include wrapping leads with a shorting wire, inserting the 



device into a shorting ring, pressing the device into conductive foam, taping several devices 
together, shipping in antistatic tubes, and wrapping the devil r in metal foil. 

Newer MOSFETs are protected with zener diodes electrically connected between the gate 
and source internally. The diodes protect against static discharges and in- circuit transients 
and eliminate the need for external shorting devices. In electronics, a transient is a temporary 
component of current existing in a circuit during adjustment to a load change, voltage source 
difference, or line impulse. 

If the following procedures are followed, unprotected MOSFETs can be handled 
safely: 
1. Prior to installation into a circuit, the leads should be kept shorted together. 
2. The hand used to handle the device should be grounded with a metallic wristband. 
3. The soldering iron tip should be grounded. : 
4. A MOSFET should never be inserted or removed from its circuit when the power is on. 

 !ऴగతफ܉
EGS ۧ एڕఎ ࡮ వڴ ఉం݄, సనऒ ߰ ధకࡗߖ ߖ ర ࢑ ऑۨ ऒߕ  .శనంߕ కరంࡍప ,ࡱ
ఇߘझ ۧ య࡛ࡶ ۃంܽࡶ ऒߖࣆ ࡮ త࠳న޴, అ޴ పࡍకరం ࡅకए  ऴప߄న ࠙  ల߯ڴ
घࡍߖ ంۨన  ࣄबర࠳న ۸࡛ण ޳छ బख޺ ࡌ రछߖ ߘలࡌకࡍప .޴ంܿంޒ ࣕంచడం ޳ࡶ 
ओߩట࣋ۯ ంܿ࠶ ࢘ ݡ ऱ ఉనऒࢂ  ఎࡵवڝदࣃद  ࡰ޴బ ړࡍ޳ MOSFET ల ࡱणࡎ۸ ڡܽ
 .࠼ޑయబడۯ
పࡍకړߖࡌ నషदం జరగڕంݞ, MOSFET ߄ࣃ ࡱరణంڴ ऴప߄నంڴ రހ࢐ 
ۨ ࣄ࡯క * ࠼ޑయబడۯ నऒ ۨ .࠼ఉంܼ ڴ నऒ ۨ ࡹలޔన పదम޼ నऒ ࢙ న޼  फࡗ
۪టदడంޜ, పࡍకరం ۨనऒ ओߧऱ ۱ڿంࡍ న޼ ంచడం, పࡍకߖࡌऒ  ࢐హక 
ऴప࢐హంߜ ړࡹటदడం, అߝక పࡍకࡌలߘ క࠻ ,ߧ࡯ంܾܽܽڡ ݀ ङ ऱࠓ ଊ ߧࢳओ ంۃ, 
మࡽ࢑ݥ ࠾ࡍ r ࠱ ߘటࡹ࠼߾ ࡽऱ  ۪టदడం. 
ङ޶࢑ ޜడऱࡆన࡛ డܐ ࡱ తफ MOSFETڜ ల మధङ࠮ ࠾ࡍమ ܿڼ फޜ  
అంతర ठతంڴ అߘసంߖ߄ంచబݟ ఉంܼ࠼. డݡࡆऱ  ࣃद ऐࢡݟ ڡܽ ࡓ ण࣒  మ࠾ࡍ 
ఇߤ-సࡐए ङ झߖࡌ݋ ݋ వङ ڕంటऱࡂ హङࠈ ࠾ࡍమ ࠼ఉంܼ ڴకంࡔޒ  సంۨ 
పࡍకࡌల అవసߖࡌऒ फࣃ࢘ࣄޓ  झڝߖदڒఎలव .࠼ ଊ, ࠙ర࠳న ࠪࡏओ  ܘदࡶ࢛ ,
లం వङ࠮ ङޑ సం, ߵߤࡷ ޳ࡶ  फత࠭ ఉనऒࣆऴప ࡹసమయం ܿࠈभࡏస ڕరణࡔ  
ఒక ޑޑए एޑޑ క ࠙గం࡯  .޴న࠳క࡯
రछߖ ߘరऀత MOSFET లࣆफ, అ࣋ࡍసߘఅ ߘలߕ߄࢑ ޴ంړ ࣕంచవ ऐ۪  
 :ڴరऀతంࣆ
1. సࡐए ङ ऱ݇  సంࣃब పనڕ ࠭ంݭࡰ ,޶झ  కࣃڷ࠭ ࣄ࡯फ  .࠼
పࡍకߖࡌऒ రछߖ  ࣕంచړߖݞ ఉపڵࡆంޒۯ ڡ࡯ܼ࠱ ޒۯ ۯపܾद߯  ఆ߄రప࡯ݞ. 
3. soldering ఇ࠭ߘ ۨ एܼ  : .࡯࠻ۯ ݭभߝࡘۃ 
4. శړ फ ఉనऒ ओߩ एࡐస ߖ޳ ఒక MOSFET ݡ ङ ఇనझ ݟంߘ ݋ ࡛ द ޳ࡶ 
 .޶ࡌంచڵలޛ

 
QUESTIONS 
1. What is the reason that MOSFETs have to be handled very carefully? 
2. What voltage source, if exceeded, can ruin a MOSFET? 



3. What methods are used to protect MOSFETs during shipping? 
4. What precautions have been taken to protect newer MOSFETs? 
5. Describe the procedures that must be observed when handling unprotected MOSFETs. 

 
ऴపశऒ  ࡱ
6. 1. MOSFET ܉ ࡮ۧ ࡱऴగతफߖ ڴరछ ࣕంۧ࡯झ న ڒరణం ఏࠫܽ? 
7. 2. ఏ ఓࡶद࠮ ܊లం, ࠫ ంۨ ఉం݄, ఒక MOSFET ߕశనం ۯయవ ऐ۪ ? 
ओߧࢳ .3 .8 ంۃ సమయంࡹ MOSFET లߘ రऀంచړߖݞ ఏ పదमࡱޔ 
ఉపڵࡆంచబߕޔݡऒ  ?࠼
नݞబڝࣆޓ ࡱऴగతफ܉ ఏ ړߖݞడߦڒ ߘతफ MOSFET లڜ .4 .9  ?࠼
10. 5. అࣆరऀత MOSFET లߖ ߘరछ ࣕంۨనߩओ  నࣄంచవలߖగమ ݡ
 .ݟంచంࡍ࢑వ ߘలߕ߄࢑
11. Praśnalu 

 

DIAC, SCR, TRIAC - APPLICATION 5iac 

A diac is a form of solid-state switch used to switch AC voltage; it belongs to the class of switches 
known as thyristers. It is like a junction transistor without a base lead (it is a two-lead device) and 
accomplishes its switching action by breakdown at a certain voltage. There are also four layer devices 
with similar mode of operation known as four-layer diodes. The DIAC is a full-wave or bi-directional 
semiconductor switch that can be turned on in both forward and reverse polarities. 

The DIAC gains its name from the contraction of the words Diode Alternating Current. 
The DIAC is widely used to assist even triggering of a TRIAC when used in AC switches. DIACs are 
mainly used in dimmer applications and also in starter circuits lor florcsccnt lamps. 

ఒక డڡ࠻ AC ࢛ ऒ܊दࡶ  ࠪ రऐ छࣄ ޒबࣄ -ఘన ۯంڵࡆఉప ړߖݞ కएࡅ ۶  ;పంࡐ 

ఇࣅ࡯ ޴दసदࡏऱ అࡱߧ ߖవబࣄ ݦछ చऱ తరగړޒ 

 ఒక ݞంڕࡶ ݭࡰ ࣒ࠐ ఒక ޴ఇ .޴న޴ంۮ

జంࣾߖࡌ݋ ߤझ సद࡛  న߄ऴప ݡంࡓ ޴ఇ) ڴ࡮ 

పࡍకరం) మ࠾ࡍ ఒక ࡍߖ भషद ఓࡶद܊ వదभ 

࢑ ऑۨ నऒ ం ޳छ छࣄ ߖ޳ ࡌ ۨऐ ంۃ చరङ  ߘ

 ߖऱ అݡࡆర డ߰-ڷࡱߕ .޴फంࣆࡏర࢘ߜ

 ڷࡱߕ फߠషࡔఆప ݭ࠵ ంܽ࡮ఇ ݦలవబߧ

ऒߕఉ ݞږ ࡱࡌకࡍయ࡛ పࡶ  DIAC .࠼

అ޴ߝ ఒక ࡍߪफ-࢘࢟ ޴ ޳ࡶछ తघࢡ޴- క ࣊ࠬకండక द࡛ छࣄ  ۶, ఇࡓ ޴ంݡ 

࠭ంڕ޶ మࡍ ࠾ࡍవ࡛झ  .޴ంޔݡంచబࠚరంࡌߵ ల߯ހవࡏߓ 



డݭࡆ ऴపޑङ ऒࠪ య ऴపࣆफత ప޳ల సంڝచం ߘంݟ DIAC ߘࡏ߮ ߖ޳ 

߰ంޔ޶ం޴. 

AC ࣄछ చऱࡹ ఉపڵࡆంۨనߩओ కएࡅ TRIAC ݞږ ݡ గࡍ݋  ठࡍऒ  ݞږ 

తझࡗߵ ࣕంచړߖݞ DIAC ࢑సफృతంڴ ఉపڵࡆంచబޔݡం޴. DIAC ࡱ 

ऴప߄నంڴ మసకࡍࠈన అߘవరफࡹߕऱ  మࣃ  ࠾ࡍद ర द࡛  సࡐए ङ టऱ࡛࡮ ࡹ 

ऱࠂ  एࡌ झ ए ంߦ޵ ݋లࡹ ఉపࣃڵࡆफ  .ࡏ

Triac 
The triode AC switch (TRIAC) is a power-switching device as is the SCR. The TRIAC conducts 
currents in both directions while the SCR allows current in only one direction. A common application 
is for lighting controllers. In response to a trigger, the triac conducts until the AC voltage applied 
reaches zero, then blocks flow until the next trigger occurs. Since a trigger can cause it to trigger 
current in either direction, it is an efficient power controller from essentially zero to full power. 
TRIACs are used in a number of applications. However they tend not to be used in high power 
switching applications - one of the reasons for this is the non-symmetrical switching characteristics. 
For high power applications this creates a number of difficulties, especially with electromagnetic 
interference. 
However TRIACs are still used for many electrical switching applications: 
• Domestic light dimmers 
• Electric fan speed controls 
• Small motor controls 
• Control of small AC powered domestic appliances 
• The TRIAC is an electronic component that is widely used in many circuit applications, 
ranging from light dimmers through to various forms of AC control. It is generally only used for 
lower 
• The TRIAC is easy to use and provides cost advantages over the use of two thyristors for 
many low power applications. Where higher powers are needed, two thyristors placed in 
“anti-parallel” are almost always used. 
• power applications, thyristors generally being used for the high power switching circuits. 



ऴటݭࡆ ఎࣄ ࣄछ ۶ (TRIAC) అ޴ߝ SCR వࡵ పవ࡛-ࣄछ ۨంۃ పࡍకరం. TRIAC 

రछߖ ߘऴప࢐ࣔల ࡹశల޴ ݡంࡓ  फతࣆऴప ࡹశ޴ ښफత ఒࣆSCR ऴప ,޴फంࣆࣕ

అߘమࣆޒफంܽࡷ .޴ంۃ కంࡗ݋ల࡛झ వరߘరణ అ߄ࣃ సం ఒకڝ  फనం. ఒక 

గࡍ݋ ठࡏए  ऴపޒసओ ందనߕࣆ ,ڴऒ ࡍవ ړ फంۯ AC ࢛ࡶदܘ వరڡ࠻ࡍ݋ ڕ 

రछߖ గࡍ݋ ޒ࢐ࡏత ,޴फంࣆࣕ ठ࡛  వۯऐ వరࠈ  ڕऱ झڡ  ऴప࢐హం జޔڷࡏం޴. 

ఒక ࡍ݋గ ठ࡛  ऴపࣆफత ޴శࡹ ऴపࣆफత ࡍ݋గ ठࡏऒ  ఏరओ ࡍߪ ޴బܽद, ఇڒ ޴फంࣆࡏ फڴ 

శړ फߖంۨ ࡍߪ फ శړ फړ సమర बవంత࠳న శړ फ ߖయంࡍޠకڴ ఉంܿం޴. అߝక 

పదमࡹޔऱ  TRIAC ࡱ ఉపڵࡆంచబడ࠼ޑ. అ࠼నపओ ړక శ߅అ ࡏ࢐ ڔܽ फ 

ओࡍࠪ వరߘఅ ݟ फࡹߕऱ  ఉపڵࡆంచڒ ړߖ޵ - ޶ࡌరࡱހ ఒకܽ ߖڒ 

ओࡍࠪ కޒమృࣆ ړక శ߅అ .ࡱހలࣾ ݟ फ అߘవర फߕలڕ ఇ࡮ۧ ޴ కࢲद లߘ 

సృࢳदࣆफం޴, ࠭ఖङ ం޶࢑ ڴङ దయࣃए ంత ܔకङ ంޜ. అ࠼నపओ  TRIACs ڔܽ

ఇపओ ङ޶࢑ కߝఅ ڔܽ ओࡍࠪ ޠ వరߘఅ ݟ फߕలڕ 

ఉపڵࡆంచబߕޔݡऒ ړdimmers • ఎలव ܽߦక࡯ޙ యࢣ޻ • :࠼ दڡ 

అߖࠪࠚ ࢘గం ߖయంऴతణࡱ • ۨనऒ నऒۨ • ࡱయంऴతణߖ ࡛ܼ࠵   AC 

పవ࡛ न గృࣟ పకరހల ߖయంऴతణ • TRIAC అ޴ߝ ఒక ఎలवڒदڡߖ ࠙గం, ఇ޴ 

పࡱ సࡐए ङ వరߘఅ ݋ फࡹߕऱ  ࢑సफృతంڴ ఉపڵࡆంచబޔݡంڒ ,޴ంޒ 

పހࠪࡍల ߘంۨ AC ߖయంऴతణ ࢑࢑ధ ࡹߦࡐऱ  ఉంܿం޴. ఇ޴ 

एڕత ڴరణం߄ࣃ వڴ ఉపڵࡆంచబޔݡం޴ • TRIAC ఉపڵࡆంచړߖݞ 

एڕత ࡮ۧ ࠾ࡍలభం మࣆ ࡮ۧ వ శړ फ అߘవర फߕల ڝసం ࡓంݡ 

thyristors ఉపࡆగం ࠬద ఖࡏऐ  ऴపࡆజࡱߕ అంࣆ޴फం޴. అ߅క శڕफࡱ 

అవసరޙ࠳, "వङ  ࡱࡌల సంహߗ ݡంࡓ నݟఉంచబ ࡹ "క సࠪంతరࡔޒ

ओߩఎలऱ ߩ޳޳ ङ޶࢑ • .࠼ޑంచబడڵࡆఉప ݢ వరߘఅ ޠ फࡱߕ, ࣝवࣅद 

छࣄ ۶ సࡐए ङ టऱ ڝసం ޫࡍసदࡏऱ ߄ࣃరణంߕޔݡ࢐ ڴऒ .ࡏ



 
          

 

J 

Silicon Control Rectifier 

The SCR is a power-switching device commonly used 
for lighting control, motor speed control and other 
variable power applications. 



after 
Mims 

 
The silicon-controlled rectifier is like a junction transistor with a 
fourth layer and therefore three p-n junctions. The two outer junctions 
are forward biased by the voltage as shown, but the inner junction is 
reverse biased. A small current in the gate electrode can turn on the 
current, and it will stay on until the driving voltage is removed. It is 
called a rectifier because it conducts current in only direction. If AC 
voltage is applied, then it can be turned on by a pulse and remain on 
until the end of that half cycle. Timed 60 Hz triggers can by used to 
control power by changing the trigger point within the half cycle. 

 

 

ړࡓ తࡍޠయంߖ ߤڒ࡯ࣄ दࠀయ࡛ ఒక జంࣾߖࡌ݋ ߤझ సद࡛  వࡱߕ ࡵగవ 

߰రߘ కڵ࡯ ఉంܿం޴, అం޶వలన ݡ࠮ P- ఎߤ జంࣾߘऱ ఉంܼ࠼. 

హङࠈ ݡంࡓ  జంࣾߘऱ ࢛ࡶद޳ ܘछ  ,࠼޳ంۮ తంߦపࣾ ڴ޶ం࠭ ࡌ

అޙ࠼ అంతర ठత జంࣾߘࢗ ߤకబݟ ఉం݋ڼ .޴ ఎࡵवڝदࡹ ఒక ۨనऒ  

ऴప࢐హం ऴపࣆफతం ࡌߵరంࠚంచవ۪ऐ  మ࢑ࡕݭ ࠾ࡍంࡶ࢛ ۃदܘ 

फࣃࡱߧ ߖఅ ܿࠈभ޶޴ ఒక ޴ఇ .޴ంޔڷࣃనڜ ޴ఇ ڕవర ݦంచబڵలޛ  ,ࡏ

ఎం޶కం݄ అ޴ ޴శࡹ ࠪऴత࠲ ऴపࣆफߖޑऒ రछߖ   ܘदࡶ࢛ AC .޴फంࣆࣕ

వࡍ फంచబޙݟ, అ޴ పࡽझ छ޳   ఆ సగం ࠾ࡍమ ޴ంޔݡంచబࠚరంࡌߵ ࡌ

చऴకం ۨవࡍ వరڜ ڕనޔڷࣃం޴. సగం చऴకంࡍ݋ ࡹగ ठ࡛ ం࠼ߦ  ऒܿ  

ࠪరऐ డం ޳छ గࡍ݋ HZ 60 ࡌ ठ࡛ झ  .޴ంޔݡయబۯ ࠹݅ 

APPLICATIONS OF THYRISTOR 

Thyristors are mainly used in devices where the control of high power, possibly coupled 
with high voltage is demanded. Their operation makes them suitable for use in medium to 
high-voltage AC power control applications, for example lamp dimming, controllers and 
motor control. 

THYRISTER ࡅకए  అߧऱښషߘऱ ޫव࣊दసदࡏऱ అ߅క శړ फ ࡅకए  ࢡయంऴతణ, బࣗߖ 

అ߅క ࢛ फܔदࡶ  జత ۯయబݟన పࡍకࡹࡌऱ  ऴప߄నంڴ ఉపࣃڵࡆफ  ߤషࡔఆప ࡍ࢐ .ࡏ

ړAC శ ܘदࡶ࢛ క߅యం, అݟࠬ फ ߖయంऴతణ అߘవరफߕలڕ ఉపࡆగం ڝసం 



పం అసओ޵ ړహరణ޳ఉ ,޴फంࣆۯ లంږߘఅ ߖ࢐ܽ షदత, ߖయంࡍޠకࡱ 

మߖ ࡛ܼ࠵ ࠾ࡍయంऴతణ. 

 
Practical: Identify the Fixed Voltage Regulators 

 ݟफంచంࡍڷ ߘలڒయంऴతߖ ܘदࡶ࢛ बరࣄ 
  '   

Fixed Voltage Regulators 
These regulators provide a constant output voltage. A popular example is the 7805 IC which 
provides a constant 5 volts output. A fixed voltage regulator can be a positive voltage 
regulator or a negative voltage regulator. A positive voltage regulator provides with 
constant positive output voltage. All those IC’s in the 78XX series are fixed positive voltage 
regulators. In the IC nomenclature - 78XX ; the part XX denotes the regulated output 
voltage the IC is designed for. Examples:- 7805, 7806, 7809 etc. The regulated Output in 
7805, 7806 AND 7809 is 5 V, 6 V and 9V respectively. 

A negative fixed voltage regulator is same as the positive fixed voltage regulator in design, 
construction & operation. The only difference is in the polarity of output voltages. These IC’s 
are designed to provide a negative output voltage. 
 

న ఉతओ࠳बరࣄ  ࡱڒయంऴతߖ ఈ ࡱڒయంऴతߖ ܘदࡶ࢛ बరࣄ  ऒ܌दࡶ࢛ फޒ  

అంࣃ޴फ న 5 ࢛లदଊ ఉతओ࠳बరࣄ  ޴హరణ 7805 IC, ఇ޳దम ఉࣄఒక ऴప .࠼  ߖफޒ

అంࣆ޴फంࣄ  .޴बర ࢛ࡶदߖ ܘయంऴతకం అږߘల ఓࡶदߖ ܊యంऴతకం ޳ࡶ 

ऴపږޒల ࢛ࡶदߖ ܘయంऴతకం ڒవ۪ऐ . అږߘల ఓࡶदߖ ܊యంऴతకం 

ల ఉతओږߘరంతర అߖ फܔदࡶ࢛ फޒ  అంࣆ޴फం78 .޴XX ࡎࣄ ऱ࣎  అߖऒ  IC ࡱ 

ऒߕఉ ڴबరంࣄ  ࡱڒయంऴతߖ ܘदࡶ࢛ లږߘࣃ  ;మకరణం - 78XXߕ IC .࠼

࠙గం XX IC ߰ࡐం޴ంۨన ߖయంࡍޠత ఉతओ  .޴फంࣆۨࣇ ܘदࡶ࢛ फޒ

ఉ޳హరణ7806 ,7805 :ࡱ మߖ ࡹ 7809 ࠾ࡍయంࡍޠంచబݟన అ࢓ ओܿ  ݋

వࡏస5 ڴ V, 6 V మ9 ࠾ࡍV. ऴపږޒల  ࣄबర ࢛ࡶदߖ ܘయంऴతకం 

పకలओࡐ న, ࡌߖघ ణం & ఆపࡔషߠऱ  ࡵయంऴతకం వߖ ܘदࡶ࢛ बరࣄ  లږߘࣃ 

ఉంܿం޴. ఒښ వङ ङޑ సం అ࢓ ओܿ दజࡶ࢛ ݋ ऱ ࡏߓవణంࡹ ఉం޴. ఈ IC ࡱ 

࢓అ ࢟ܽڻߜ ओܿ ऒ܌दࡶ࢛ ݋  అం޴ంచ߰ࡐ ړߖݞం޴ంచబݞन  .࠼

 Example:- I 7905, 7906 and all those IC’s in the 79XX series. The regulated Output in 7905,. 
I 7906 AND 7909 is - 5 V,- 6 V and - 9V respectively. 
 



ఉ޳హరణ: - I 7905, 7906 మ࠾ࡍ అߖऒ  IC ࡅకए  79XX ࣒ࡎࣄ. 

࢓త అࡍޠయంߖ ओܿ  V, - 6 V 5 - ޴ఉం 7909 ࠾ࡍమ 7906 ߘߝ .ࡹ 7905 ݋

మ9 - ࠾ࡍV వࡏసڴ. 

I Identify the pin diagram of Voltage regulator ICs 

 
 
 
Practical: Construct A 5 V Regulator Circuit with 7805 

 
Transformer T1 Bridge Rectifier Regulator 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



Parts List for a 5V Regulator Circuit 
1. T-1 Step down Transformer-230 V (Primary), 9V) Secondary -2A 
2. Bridge rectifier is with 4 diodes 1N 4007 
3. Capacitors C1=470 MF –Electrolytic 
4. Capacitor C2 and C3 = 01MF Ceramic 
5. IC 7805=5V Regulator IC 

 
Construction and working 
Assemble the circuit either on a bread board or a PCB. Make the connections by soldering if 
using PCB. PCB is better as soldering practise can’t be done on the Bread board. 

Working 
The Step down Transformer converts 230 V Mains AC to 9 V AC from the transformer. The 
Bridge circuit formed by FOUR DIODES act as a FULL WAVE RECTIFIER and gives and 
unregulated output slightly less than 9 V which has lot of ripples. The Cl acts as a liter and and 
removes the ripples and cleans the DC Voltage but it is fluctuating as the source mains 
fluctuates. The IC 7803 gives 5V DC regulated OUTPUT. 

एࡐస ࡹࠉࣄߧ ఒక ޳ࡶ नࡏࠓ द݃ࡖ ङ ऒܿ  సࠬకࡍంచంݟ. PCB ࢓ప࣋ڵࡆफ, 

టంڷట ޳छ ࠗ .ݟయంۯ ߘనऱࣾߜక ࡌ ࠬ नࡏࠓ ݭࡓ ద టంకం ࣃధన ۯయ࠭ࡶ, 

PCB ఉతफమం. 

వࡍए ంۃ 

झߤࡌ݋ झߕࡌ݋ ߤݪ  औ రघ झߕࡌ݋ ࡛ औ రघ झߤ࠼࠱ V 230 ݟంߘ ࡛  AC 9 ڕ V 

AC ߘ ࠪ ࠗ .޴फంࣆࡏ एࡐण సݭࡍ ङ  फ WAVE RECTIFIERࡍߪ ఒక ۯడऱࡆFOUR డ ݋

࢓అ ߖంచࡍमక޵ऴకమబ ࠾ࡍమ ޴फంࣆఇ ࠾ࡍమ ޴फంࣆ޴ం߰ࡐ ڴ ओܿ ۧ ݋  ࡮

తڕए వڴ ఉం9 ݦ V కం݄ తڕए వڴ ఉంܿం޴. CL ఒక ࡰటࡏ వࡵ పࣆۯߖफం޴ 

మ࠾ࡍ DC ࢛ࡶद܌ऒ  లం࠮ ߗڒ ,޴फంࣆࡏऴభపࢤ ࠾ࡍమ ޴फంࣆࡏऴభపࢤ 

ࣛ ࡱ࠙࡮ ऐ۪ తڷठలڷ ڕరޔ࢓ంܼ࠼. IC 7803 5V DC ߖయంࡍޠత OUTPUT 

 .޴फంࣆ޴అం ߘ

 
Testing- Measure the Voltages and record them at the following points 
• At the input Primary Voltage= 
• At the out put of the Transformer Secondary Voltage= 
• At the output of the bridge rectifies 
• At the Output of the 7805 



 
 
 
࢛ - ۃदంࣄ݃ ऒࣆܐदࡶ  ޶࠵న ࡹల࠻࢑ష ޴ంࡍڡ ఈ ߖ࢐ܽ ࠾ࡍమ ݟచం࡯ڜ 
 ݟయంۯ
ఇߘओ  వదभ ܘदࡶ࢛ థࠫకࡌߵ ݋
झߕࡌ݋ औ రघ ࡛ ࣊కండࡶ࢛ ࡎदܘ = అ݋࢓ అ࢟द వదभ 
వంޘన ࡅకए  అ࢓ ओܿ  ޴ంޔभ޶޴ࡍవదभ స ݋
కएࡅ 7805  అ࢓ ओܿ  వదभ ݋
 

Practical: Construct a Variable Voltage Regulator using IC 723 and 
observe the OZP of Regulator output by varying the Input Voltage 

  
Put Heat Sinks on Transistor 2N 3055 . This is a Power Transistor to handle large currents. 

OF 2 A. 
Voltage can be adjusted by Potentiometer of 10 K across Pin 5&6 of IC 723.. 
Tire Bridge Rectifier should be connected to 3 A Transformer. Can make the bridge 

rectifier by using 4 Diodes of 1N5402. 

झߖࡌ݋ సद࡛  2N 3055 ࠬద ࣖࣄ ݋ంڕऱ  ఉంచం߂߭ .ݟద ޶࢑ङ  ߘफలޔ

రछߖ ࣕంచړߖݞ ఇ޴ ఒక పవ࡛ ߖࡌ݋झ సद࡛ . 2 ఎ. IC 723 6 & 5 ߤߧ ࡹ 

అంతܼ 10 ࠬࡹړటర ऱ పవࡗद݇ ࠬట࡛ ޳छ  ܿࠈभࡏస ܘदࡶ࢛ ࡌ

झߕࡌ݋ ण Rectifier 3ݭࡍࠗ ࡛݅ .޴ంޔݡయబۯ औ రघ ڡߜక ڕ ࡛ द ࡯࠻ۯ. 

1N5402 ࡅకए  4 డࡆడऱߘ ఉపڵࡆంచడం ޳छ  ߘइపణޒన ऴపޘవం ࡌ

.޶యగలۯ



I
 

LCR METER 

  
LCR-meter 

An LCR meter is a piece of electronic test equipment used to measure the inductance (L), 
capacitance (C), and resistance (R) of a component. In the simpler versions of this instrument 
the true values of these quantities are not measured; rather the impedance is measured 
internally and converted for display to the corresponding capacitance or inductance value. 
Readings will be reasonably accurate if the capacitor or inductor device under test does not 
have a significant resistive component of impedance. More advanced designs measure true 
inductance or capacitance, and also the equivalent series resistance of capacitors and the Q 
factor of inductive components. 

Usually the device under test (DUT) is subjected to an AC voltage source. The meter 
measures the voltage across and the current through the DUT. From the ratio of these the 
meter can determine the magnitude of the impedance. The phase angle between the voltage 
and current is also measured in more advanced instruments; in combination with the 
impedance, the equivalent capacitance or inductance, anil resistance, of the DUT can be 
calculated and displayed. The meter must assume either a parallel or a series model for these 
two elements. The most useful assumption, anil the one usually adopted, is that LR 
measurements have the elements in series (as would be encountered in an inductor coil) and 
that CR measurements have the elements in parallel (as would be encountered in measuring a 
capacitor with a leaky dielectric). An LCR meter can also be used to judge the inductance 
variation with respect to the rotor position in permanent magnet machines (however care must 
be taken as some LCR meters can be damaged by the generated EMF produced by turning the 
rotor ol a permanent-magnet motor). 

Hand held LCR meters typically have selectable test frequencies of 100 Hz, 120 Hz, 1 
kHz, 10 kHz, and 100 kHz for top end meters. The display resolution and measurement range 
capability will typically change with test frequency. 

Benchtop LCR meters typically have selectable test frequencies of more than 100 kHz. 
They often include possibilities to superimpose a DC voltage or current on the AC measuring 
signal. Lower end meters offer the possibility to externally supply these DC voltages or 
currents while higher end devices can supply them internally, In addition benchtop meters 
allow the usage of special fixtures io measure SMD components, air-core coils or 
transformers. 



 

ఒక LCR ࠬట࡛ అ޴ߝ ఇండࣾߤ (ఎࡽ), ߤ݃ࣄߦڙझ  ఒక ࠙గం ࠾ࡍమ (ࣄ) 

కएࡅ  ऴపޒఘటన (R) లۯ࡯ڜ ߘ ఎలवڒदڡߖ ݃ ࣒द పࡍకࡌల ࠙ గం. ఈ పࡍకరం 

కएࡅ  సరళ࠳న సంసए రణࡹऱ  ఈ పހࠪࡍల ࡅకए  ࡱవࡱ࢑ న࠳జߖ 

एړࡵ ంచబడ࢓; బڴࡱ޶ అవࡗధం అంతర ठతంࣃࡱڜ ڴफ  త߅సంబం ࠾ࡍమ ࡏ

ప޳ࡶ ޒࠫࡍ ఇండڙ दߤझ ऴపదరज ڕవࡱ࢑  న ڝసం ࠪరऐ బޔݡం޴. పࡹࣾࡎ 

ఉనऒ ఇండక ޳ࡶ ట࡛ࣄߦڙ  दࡏ పࡍకరం ࡗߖధకత ࡅకए  ఒక ࠭ ఖङ दܽࣅࣄࡓ న࠳ ࢟ 

झۃంݟࡎ ޙ࠼నటऱࡶ ݋ంߜం߱ڒ  సࣜޔకంڴ ఖۨऐ త࠳నڴ޴ ఉంܿం޴. 

మࡍంత అߕ߇తన నߖ ࡱߕ࠮జ࠳న ఇండڙ दߤझ झߤ݃ࣄߦڙ ޳ࡶ  फࣃࡱڜ   ࠼

మࣄߦڙ ࠾ࡍటࡏऱ ࡅకए  సࠪన࠳న ࡗߖ ࣒ࡎࣄధకత మࡔߵ ࠾ࡍరక ࠙ڴల 

కएࡅ  Q ڒరకం. 

ఉనऒ ࡹࣾࡎప ڴరణం߄ࣃ  పࡍకరం (DUT) AC ࢛ࡶदࡹ ړߖ࡮࠮ ܘబݟ 

ఉంܿం޴. DUT ޳छ ࠬ ࡌ ట࡛ అంతܼ ࢛ ऒ܌दࡶ  మ࠾ࡍ ऴపࣆफతࣆࡱڜ ߘफం޴. 

ఈ ࠬ ట࡛ ࡅకए షओߖ   ߵݟంߘ फޒ కएࡅ రణࡔ  పߖހࠪࡍऒ రߖ  प࠼ంచవ ऐ۪ . 

फత మధङࣆऴప ࠾ࡍమ ܘदࡶ࢛  దశ ڝణం మࡍంత ఆߖ߇క పࡍకࡌలݞږ ࡹ 

फࣃࡱڜ झߤݥఇం߭ ;ࡏ  కߧ࡯, సࠪన࠳న ߤ݃ࣄߦڙझ ڙఇండ ޳ࡶ  दߤझ , అࡽߖ 

झߤद࣊ࣄࡓ , DUT ࡅకए  గణన మ࠾ࡍ ऴపదࡍज ంచబడ࠼ޑ. ఈ ࡓంݡ అంࢡలڕ 

ࠬట࡛ ఒక సࠪంతర ށࡔࢰ ޳ࡶ న࡯࢐ڝࣆޓ ߘߕ࠮. అతङ ంత 

ఉపࡆగకర࠳న ࠙వన, ߄ࣃరణంڴ దతफత ڕࣆޓనऒ  అࡽߗ, LR ڜలతࡱ 

ఒక ఇండక) ࡱڒల࠮ ߖࡹށࡔࢰ द࡛ ऱࡹ࠼ڒ   ఎࡖ޶ए నऒ ܿऱ) మ࠾ࡍ CR ڜలతࡱ 

సࠪంతరంڴ ఉనऒ  అంࢡలߘ కڵ࡯ ఉంܼ࠼ (ఒక ࣄߦڙటࡏऒ  ڔࡰ 

ङ޶࢑ छ޳ హక࠭). ࢡశछ త అయࣃए ంత యంࡹ ࡌޠऱ बࣃ  ట࡛ࡗ ߖ  ړߖߕ

సంబం߅ంۨ ఒక LCR ࠬ టݞږ ߘࡏ ఉపڵࡆం۪ڝవ ऐ۪  (అߖڜ ޙ࠼ऒ  LCR 

ࠬటࡏऱ ࡗటర ऱࢡ ߘశछ త-అయࣃए ంత ࡏܼ࠵ऒ फ ఉతओ࣋ࡍޒ  నऒ ం ۯయబݟన EMF 

छ޳ బख޺ ࡌ  .( .࡯࢐ڝࣆޓ ऴగతफ܉ ޜంܿండడంޒ

ࣔङ ంߖ ݭరछ ࣕంۨన LCR ࠬటࡏऱ ߄ࣃరణం100 ڴ Hz, 120 Hz, 1 kHz, 10 

kHz మߵܼ ࠾ࡍ ఎంݭ ࠬటరऱ ڝసం 100 kHz ࡅకए  పࣾࡎ ߲నఃߕߩङ లߘ 

కڵ࡯ ఉంܼ࠼. ऴపదరज న సओ షदత మڜ ࠾ࡍలత ࣃ ށࡔࢰమరमङ ం ߄ࣃరణంڴ 

పࣾࡎ ߲నఃߩనङ ంޔࡏࠪ ޜం޴. 
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Benchtop LCR ࠬటࡏऱ ߄ࣃరణం100 ڴ kHz కߕऒ  ఎڕए వ ఎం۪ڝగల పࣾࡎ 

߲నఃߕߩङ లߘ కڵ࡯ ఉంܼ࠼. AC ޶࢑ङ గऒࣄ ۯ࡯ڜ ޠ ऱࡹ  ఒక DC ࢛  ޳ࡶ ܘदࡶ

ङ޶࢑ घࡍపࣇ ߘफޔ ࠭ వڷ޴ .࠼ఉంܼ ڵ࡯క ߘలࢡڒఅవ ړߖݞయۯ ࣒  ߩంڵ

ࠬటࡏऱ ఈ DC ࢛ࡶदజऱ޳ࡶ ߘ ऴప࢐ࣔలࠈ ߘహङ ంڴ సరఫۯ ࡌయړߖݞ 

అవߖࢡڒऒ  అంࣃ޴फ అంతర ړ࢐ܽ ࡱࡌకࡍప ߩంڵ࠭ క߅అ ޙ࠼అ ,࠼ ठతంڴ 

సరఫۯ ࡌయగల࢓, అదనంڴ benchtop ࠬ టࡏऱ ऴపޙङ క FIXTURES io ڜలత 

SMD ࠙ࡱڴ, ఎࡽ࠼ڒ ࡛ڝ-࡛࠼झ झߕࡌ݋ ޳ࡶ  औ రघ కएࡅ ऱࡏ ऒߖڴࡆߖ࢑   

అߘమࣆޒफం޴. 

 

Bridge circuits 
Inductance, capacitance, resistance, and dissipation factor can also be measured by various 
bridge circuits. They involve adjusting variable calibrated elements until the signal at a 
detector becomes null, rather than measuring impedance and phase angle. 

Early commercial LCR bridges used a variety of techniques involving the matching or 
“nulling” of two signals derived from a single source. The first signal was generated by 
applying the test signal to the unknown and the second signal was generated by using a 
combination of known-value R and C standards. The signals were summed through a detector 
(normally a panel meter with or without some level of amplification). When zero current was 
noted by changing the value of the standards and looking for a “null” in the panel meter, it 
could be assumed that the current magnitude through the unknown was equal to that of the 
standard and that the phase was exactly the reverse (180 degrees apart). The combination of 
standards selected could be arranged to read out C and DF directly which was the precise 
value of the unknown standard. An example of this is the GenRad/IET Labs Model 1620 and 
1621 Capacitance Bridges. 
• Bridge method: This method uses a bridge which is balanced. At the balance point the bridge 

component positions can be used to determine the value of the component under test. 
This method is typically used for lower frequency measurements - often measurement 
frequencies of up 
to 100 kHz or so are used 
In bridge method uses a Wheatstone bridge configuration in which the device under test, 
DUT, is placed in a bridge circuit 
The DUT impedance is represented by Zu in the circuit. The impedance Z2 and Z3 are 
known. The oscillator circuit generally operates at frequencies up to about 100 kHz and 
can usually be selected before the test. 



 

meter configuration 

Zu= 

Then Z1 can be changed until no current flows through D. This is the balance position 
for the bridge. AT this point the four impedances in the circuit obey the equation: 

This basic bridge circuit is sometimes used on its own in very primitive LCR meters. Some 
very old instruments actually have the elements that are manually balanced. However 
technology has moved on and higher levels of integration coupled with operational amplifier 
circuitry enable accurate automated versions of the circuit to be used. 

 
एࡐण సݭࡍࠗ ङ ܿऱ 

ఇండڙ दߤझ झߤ݃ࣄߦڙ , झߤद࣊ࣄࡓ , , మࡰݟ ࠾ࡍపलߤ ߷ङ క दర ऱ࢑࢑ ݞږ ߘధ 

వంޘన సࡐए ङ టऱ ޳छ లవవڜ ࡌ ऐ۪ फంచదగࡍڷ ࡏ࢐ . ठ ࢘  ऴకࠪంకృత ࡽࠋయࡍ

అంࢡలߖ సࡏभࣃۯ ܿࠈफ క݃ݟ ఒక ఇ࢑ ,ࡏ द࡛  వదभ సంޑښలڴ࢓ࡱߖ ߘ మ࠾ࡍ 

దశ ߖހڝऒ నङࢥ ݞంڕڒ ݞంڕలవڜ  ం࠼ޑࡏࠪ ڴ. 

జङށ࢐ రంభࡌߵ  LCR వంޘనࡱ ఒక ࣎ ࡛झ ఉతओ ݟంߘ  నऒ గऒࣄ ݡంࡓ న࠳ झࡽ  

కएࡅ  స޳ࡶ ࡶ߱ࡍ "న࡯ऱంߘ "ۃ కڵ࡯ ఉనऒ  పࡱ పదमޔలߘ ఉపڵࡆంۧ࠼. 

గऒࣄ ߖయ࡯ޘ ऒࡱ  అనछ छ޳ ంచడం࠼ గऒࣄ దܽ࠴ ࡌ ఉతओ ࡽ  ޴ంݟయబۯ फޒ

మࣄ࡯ޘ ࠾ࡍన-ࡱ࢑వ R మ࠾ࡍ C ऴపࠪހల 

కల࠼కߘ ఉపڵࡆంۨ ࡓండవ సంښతం 

छ޳ ధనࢬ ఒక ߘలޑښసం .޴ంݟంచబ޴ం߰ࡐ  ࡌ

࢐డࠪࣃ) ࡏޑనङ ంߦ ڴङ నࡽ ࠬ ట࡛ ڜ ޳ࡶంత  ࣃब  ࠼

࢑సफరణ ڕࡶంݞ). ऴపࠪހల ࡱ࢑వߘ ࠪరऐ డం 

మߦ ࠾ࡍङ నࡽ ࠬటࡗऱ "ࢥనङ ం" ڝసం 

నऒޔڕޔࢗ ओߩ ऒߕࣆ ݡ  ऴప࢐హం 

ओߩనݟफంచబࡍڷ కएࡅ ऴప࢐హం ߖయ࡯ޘ ,ݡ  ऴపࣆफత 

పړߖހࠪࡍ సࠪంతరంڴ ఉంܿం޴ మ࠾ࡍ ఈ దశ సڴࡍठ ࡍవ࡛झ  లࡎۃݟ 180) 

घ࠲ల సހక ऴపࠪߧఎం .(ڴࡏ࢘ ళనం C మ࠾ࡍ DF లߘ ऴపతङ ࣾంڴ చదవܼړߖ 

ఏࡌओ యబడవۯ ܿ ऐ۪ , ఇ࡯ޘ ޴యށࠪࡌߵ ߖక ఖ ऐۨ త࠳న ࡱ࢑వ. ړߖ޵ 

ఉ޳హరణڴ GenRad / IET ࡮ङ ࠗझ झߤ݃ࣄ߭ڒ 1621 ࠾ࡍమ 1620 ࡽడ࠵   

ण࣒ݥࡍࠗ  ఉం޴. 



I
 

• వంޘన పదमޒ: ఈ పదमޒ సమޔలङ త కڵ࡯న వంޘనߘ ఉపࣆڵࡆफం޴. 

ङࠈ झߤࡵ ࠙ ందړ ࣾࡎవదभ ప ݋ం࠼ߦ  గం ࡅకए  నޘవం ڕ޶ంۯफంࡍڷ ߘవࡱ࢑ 

࠙గం  ࣃब ంచవڵࡆఉప ߘలߕ ऐ۪ . ఈ పదम߄ࣃ ޒరణంڴ తڕए వ ߲ నఃߩనङ ం 

फࣃڵࡆఉప ڕలతలڜ ङߕߩలత ߲నఃڜ తర۫ - ࡏ  ࡱ

फࣃڵࡆఉప ࡮అ ޳ࡶ kHz 100 ڕ  ࡏ

వంޘన పదभ݇࢒ ࡹޒझ ଀ߤ వంޘన ఆకృޓకరణߘ ఉపࣆڵࡆफంࡹߖ޵ ,޴ పࡹࣾࡎ 

ఉనऒ  పࡍకరం, DUT, ఒక వంޘన సࡐए ङ ऱ݇  ఉంచబޔݡం޴ 

DUT అవࡗధం స࡛ వదभ Zu ߖޒࡌߵధङ ం వࣕࣆफంࡗߖ .޴ధం Z2 మ࠾ࡍ Z3 

అంܼࡏ. ఓࡶࣄట࡛ సࡐए ङ ߲ ڕkHz వర 100 ࡏࠪࣆ ڴరణం߄ࣃ ݋ నఃߕߩङ ల 

వదभ పࣆۯߖफంܿం޴ మ߄ࣃ ࠾ࡍరణంڴ పڕࣾࡎ ࠭ం޶ ఎంߧక 

 .޴ంޔݡయబۯ

అߩओ छ޳ D1 ݡ ࠪ Z1 ڕफత ऴప࢐ࣔల వరࣆऴప ࡌ రऐ వ ऐ۪ . ఇ޴ వంޘన ڝసం 

ङࠈ झߤࡵ बࣃ   నం. ఈ సమయంࡹ సࡐए ङ  ړߖހసࠬకర ࡱ߄ࡗఅవ ڷࡱߕ ߖࡹ ݋

కܿदబݟ ఉంܼ࠼: 

ఈߵ  एࡐన సޘథࠫక వంࡌ ङ ऒߖڜ ݋ ۧ ऱࡏࣃ  ߵ࡮ ࠬ న LCR࠳న۩ࡌ టర ऱ ߝࡹ 

ఉపڵࡆంచబޔݡంߖڜ .޴ऒ ङ޳࠼࢐ తߦ   ڴయం࢒నࠪ ړߖ܉ߖ ࡱ

సమޔలङ త గల అంࢡలߘ కڵ࡯ ఉంܼ࠼. ఏߕ࠳޻, ݃ ऒڒ ల࢑ ܋సफࡍంۨం޴ 

మ࠾ࡍ ఏڔకరణ ࡅకए  అ߅క  ࣃब ङࡌڒ ܿߦ ޜల࠼ చరణ ࠻ంߧऱࠀయ࡛ 

సࡐए ङ एࡐస ࡍ ङ కएࡅ ݋  ఖ ऐۨ త࠳న ఆ݇ࢗ ݭ݃࠲ర लన ऱߘ ఉపڵࡆంచడం 

 .޴ంۨంࠚరంࡌߵ

 



Inverters and UPS 

ఇనछ ర दࡏऱ మ࠾ࡍ UPS 
Various types of batteries used in UPS and Inverters and their maintenance. Different types 
of inverter, UPS, Working principle, specifications, explanation with the help of block 
diagram. 

UPS మ࠾ࡍ ఇనछ ర द࡛ झ  మߖ ࡍ࢐ ࠾ࡍరछ హణࡹ ఉపڵࡆం࢑࢑ ۯధ రڒల 
ङࠈ ట࢑࢑ .ࡱࡎధ రࡷڒన ఇనछ ర द࡛ एࡍఎ࣒, వߧ࠾ , ంࣇ ۃऴతం, ࣊ ओ  ,ऱߘషښ߸ࣄ
ऱࠈ   .࢑వరణ ޜసࣔయం ࠹ࡌۃ࠻డ ڡ
 

FUNCTION OF AN INVERTER 

As the name suggests DC to AC inverter is an electronic device which is able to convert a 
DC potential normally derived from a lead-acid battery into a stepped-up AC potential 
which may be quite comparable to the voltage that is found in our domestic AC outlets. 
An inverter normally may be divided into three important stages viz. oscillator, amplifier 
and the transformer output stage. 

AC ఇనछ ࡏ߮ ర दࡏए फనऒࣆۨࣇ ߘ.ࣄ.ݟ  ܿऱڴ ఒక ఎలवڒदڡߖ పࡍకߖࡌऒ  
పओۮ వ ऐ۪ , ఇ޴ ఒక ࣄݟ సం࠙వङ త߄ࣃ ߘరణంڴ ఒక ऴప߄న-ࠈ ݭࣄ࠻ङ టࡎ 
మరमङࣃ ࣄటऱ-ఎ࠱ ఒక ݟంߘ ం ߘంݟ ఉతओ నऒ ం ۯయగల޶, ఇ޴ ࠪ  యࢣ޻ 
AC ࡹ కߧߖంࡶ࢛ ۯद܌ए  ߱లऐ దڵన޴. అ݃࢓ऱܿ ऱ. 
ఒక ఇనछ ర द࡛ ఖङ࠭ ݡ࠮ ڴరణం߄ࣃ  ంచబడవ܊࢑భ ڴࡱన దశ࠳ ऐ۪ . 
ఓࡶࣄట࡛, ࠻ంߧऱࠀయ࡛ మߕࡌ݋ ࠾ࡍझ औ రघ ࡛ అ࢓ ओܿ ࣋  ݋ दܘ. 
 
• Oscillator: This stage is basically responsible for the generation of oscillating pulses 

either through an IC circuit or a transistorized circuit. These oscillations are basically 
the productions of alternate battery positive and negative (ground) voltage peaks with a 
particular specified frequency (number of positive peaks per second.) Such oscillations 
are generally in the form of square pillars and are termed as square waves, and the 
inverters operating with such oscillators are called square wave inverters. 
The above generated square wave pulses though are too weak and can never be utilized 
to drive high current output transformers. Therefore these pulses are fed to the next 
amplifier stage for the required task. 

• ఓࡶࣄట࡛: ఈ దశ ఒక IC సࡐए ङ झߖࡌ݋ ޳ࡶ ݋ సदܘࡕन సࡐए ङ छ޳ ݋  ߖڴ ࡌ

ఊڵసݦ࡮ పߩओ ల ఉతओ ధङࠈ ڴనం߄ऴప ړफޒ త వࣕࣆफం޴. ఈ ݩలࡱߕ 

ࡍߖ ڴథࠫకంࡌߵ भషद ࡍߖ भషद ߲నఃߩనङ ంޜ ऴపޑङ ऒࠪ య ࠈङ టږߘࣃ ࡎల 

మ࠾ࡍ ऴపږޒల (ࡘۃంݭ) ࢛ࡶदࢢ ܘఖࡌల ࡖߵడࣾߤझ  (࣊కڕߘ 



అږߘలంڴ ఉనऒ ల సంఖङࡌఖࢢ  ). ఇܿవంܽ ݩల߄ࣃ ࡱߕరణంڴ చదరߩ 

 స फం࠙ల ࡐపంࡹ ఉంܼ࠼ మ࠾ࡍ ए࣋ छ ࡛ తరంࡱڴ, మ࠾ࡍ అܿవంܽ 

ఆࡶࣄటర ऱޜ ప࣋ۯߖ ఇనछ ర दࡏऱ ए࣋ छ ࡛ ࢘࢟ ఇనछ ర दࡏऱ అࣃࡱߧ ߖफ  .ࡏ

߯న ߰ࡐం޴ంۨన చదరߩ తరంగ పߩओ ఉనऒ ڴబలࣖనం ࡮ۧ ࡱ పओ  ,ڔܽ

అ߅క ऴపࣆफత అ࢓ ओܿ झߕࡌ݋ ݋ औ రघ ర ऱߘ నడపړߖݞ ఎపओ  ڔܽ

ఉపڵࡆంచబడ࢓. అం޶వలऱ ఈ పߩओ  ࡍప޶సం తڝ ߖన ప࠳అవసర ࡱ

ఇ࢐छ ڕయ࡛ దశࠀऱߧం࠻  .࡯

 
• Booster or Amplifier (Driver): Here the received oscillating frequency is suitably 

amplified to high current levels using either power transistors or Mbsfets. Though the 
boosted response is an AC, but is still at the battery supply voltage level and therefore 
cannot be used to operate electrical appliances which work at higher voltage AC 
potentials. The amplified voltage is therefore finally applied to the output transformer 
secondary winding. 

•  booster ࠻ ޳ࡶంߧऱࠀయ࡛ (ࡕݭవ࡛): ఇకए డ ߰ందబݟన ݩలనం 

छڙࡎࠆ झߗ  పవ࡛ ߖࡌ݋झ సदࡏऱ ޳ࡶ MBSfets ߖڴ ఉపڵࡆంۨ అ߅క 

ऴపࣆफత  ࣃब సओޒన ऴపڵࡍ߭ .޴ంޔ߱ࡍస ڕల࠼ ందన ఒక AC అޙ࠼, 

ఇపओ ङࠈ ڔܽ టࡎ సరఫࡶ࢛ ࡌदࣃ  ܘब  వలన޶అం ࠾ࡍమ ޴ఉం ࡹ࠼

అ߅క ࢛ࡶदܘ AC సం࠙వङ తޜ ప޶࢑ ࣋ۯߖङ  ߘలހఉపకర ޠ

రछߖ ࣕంచړߖݞ ఉపڵࡆంచ࢑ .࠭ࡶసफࡍంۨన ࢛ࡶदܘ ۨవړࡍ 

అ࢓ ओܿ झߕࡌ݋ ݋ औ రघ छ޴ ࡛ ࡍవ ڕత࢘ࣄ࠮ యޓ फంచబޔݡం޴. 

• Output Transformer: We all know how a transformer works; in Ac/ DC power supplies 
it is normally used to step-down the applied input 
mains AC to the lower specified AC levels through magnetic induction of its two 
windings. In inverters a transformer is used for similar purpose but with just opposite 
orientation, i.e. here the low level AC from the above discussed electronic stages is 
applied to the secondary windings resulting in an induced stepped up voltage across the 
primary winding of the transformer. This voltage is finally utilized for powering the 
various household electrical gadgets like lights, fans, mixers, soldering irons etc. 



• అ࢓ ओܿ झߕࡌ݋ ݋ औ రघ ऒߖఅ ࠭࠲ :࡛ झߕࡌ݋  औ రघ ࡛ పࣆۯߖफం޴ ఎ࡮; Ac 

/ DC పవ࡛ సరఫࡹࡌ ఇ߄ࣃ ޴రణంڴ దరࣆڣफ ఇߘओ ऒܿ  ړߖݞ࢐డ ړ޴ంࡍڡ 

ఉపڵࡆంచబޔݡం޴ 

కएࡅ తల࢘ࣄ࠮ ݡంࡓ ߖ޳  అయࣃए ంత ࡔߵరణ ޳छ एڕత ࡌ వ ߮ࡖए నऒ  

AC  ࣃब झߤ࠼࠱ ڕల࠼  AC. ఇనछ ర दࡗझ ଊ ߕࡌ݋झ औ రघ ࡛ ఒ࢑ ښధ࠳న ऴపࡆజనం 

వలం వङښ ߗڒ ,޴ంޔݡంచబڵࡆసం ఉపڝ  ڴఅన ,޴ఉంܿం ࡹశ޴ కࡔޒ

ఇకए డ ఉనऒ  చరऐ ల ఎలवڒदڡߖ దశల ߘంݟ తڕए వࣃब झߕࡌ݋ ߖ AC ࠼ औ రघ ࡛ 

కएࡅ ऱܔदࡶ࢛ తࡍࡔߵ ࡹత࢘ࣄ࠮ థࠫకࡌߵ  छ޴ నݟంచబߧࡔࡔߵ   యޓ

క࢐ܼలڕ వࡍ फంచబޔݡం޴. ఈ ࢛ࡶदܘ ۨవరܿࡷ ڕऱ, అࡱߘࠪࠚ, 

ࠫకझ ङ޶࢑ గృహ ࡱన పࡷద࠴ ࠭ߘఇ ۃంࡍऱ, టంకࡏ णܿݥڴ ޠ ऱ శړ फߖవछ  ړߖݞ

ఉపڵࡆంచబޔݡం޴. 

 

Diagram of Inverter 

 

Figure 8.1: Inverter Block Diagram  
DC to AC Inverter, Repairing Tips 
In the above explanation a couple of things become very critical for obtaining correct results 
from an inverter. Firstly the generation of the oscillations, due to which the process of 
voltage induction is able to take place across the windings of the transformer. The second 
important factor is the frequency of the oscillations, which is fixed as per the country’s 
specifications, for example countries that supply 230 V, generally have a working frequency 



of 50 Hz, in other countries where 120 V is specified mostly work at 60 Hz frequency. 
Sophisticated electronic gadgets like TV sets, DVD players, computers etc. are never 

recommended to be operated with square wave inverters. The sharp rise and fall of the 
square waves are just not suitable for such applications. 

However there are ways through more complex electronic circuits for modifying I lie 
square waves so that they become more favorable with the above discussed electronii 
equipment. Inverters using further complex circuits are able to produce waveforms almost 
identical to the waveforms available at our domestic mains AC, outlets. 

• అ࢓ ओܿ झߕࡌ݋ ݋ औ రघ ऒߖఅ ࠭࠲ :࡛ झߕࡌ݋  औ రघ ࡛ పࣆۯߖफం޴ ఎ࡮; Ac 

/ DC పవ࡛ సరఫࡹࡌ ఇ߄ࣃ ޴రణంڴ దరࣆڣफ ఇߘओ ऒܿ  ړߖݞ࢐డ ړ޴ంࡍڡ 

ఉపڵࡆంచబޔݡంࡓ ߖ޳ .޴ం࢘ࣄ࠮ ݡతల ࡅకए  అయࣃए ంత ࡔߵరణ 

छ޳ एڕత ࡌ వ ߮ एࡖ నऒ  AC  ࣃब झߤ࠼࠱ ڕల࠼  AC. ఇనछ ర दࡗझ ଊ ߕࡌ݋झ औ రघ ࡛ 

ఒ࢑ ښధ࠳న ऴపࡆజనం ڝసం ఉపڵࡆంచబޔݡంښ ߗڒ ,޴వలం వङ  కࡔޒ

ఇకए ڴఅన ,޴ఉంܿం ࡹశ޴ డ ఉనऒ  చరऐ ల ఎలवڒदڡߖ దశల ߘంݟ 

తڕए వࣃब झߕࡌ݋ ߖ AC ࠼ औ రघ కएࡅ ࡛  ߵ  ߵࡹత࢘ࣄ࠮ థࠫకࡌ ࢛ తࡍࡔ ऱܔदࡶ  

छ޴ నݟంచబߧࡔࡔߵ ࡍవ ڕయ క࢐ܼలޓ फంచబޔݡం޴. ఈ ࢛ࡶदܘ ۨవరڕ 

ࠫ ,ࡱߘࠪࠚऱ, అܿࡷ కझ ङ޶࢑ గృహ ࡱన పࡷద࠴ ࠭ߘఇ ۃంࡍऱ, టంకࡏ  ޠ

णܿݥڴ ऱ శ ړ फߖవछ  .޴ంޔݡంచబڵࡆఉప ړߖݞ

 

How to Repair an Inverter 
Inverter is “Dead”- Check battery voltage and connection, check for a blown fuse. If that’s 
OK, open the inverter outer cover and perform the following: 

Locate the oscillator section; disconnect its output from its preceding stage and using a 
frequency meter confirm its proper working. No frequency or a stable DC indicates a 
possible fault with the stage. Check its IC and the associated components for the remedy. 

In case you find the oscillator stage working fine, go for the next stage i.e. the amplifier 
stage. Check each device using a digital multimeter, you may have to completely remove 
them from the board for the particular tests. If you find a particular device to be faulty just 
replace it with a new one. 

Sometimes transformers also become the major cause for a malfunction. Check for an 
open winding or a loose internal connection in the associated transformer. If you find it to be 
suspicious, immediately change it with a new one. 

 
ఒక ఇనछ ర द࡛  : ࡮ఎ ࡏ߮ࡍ 



ఇనछ ర द࡛ ङࠈ - "ݭݥ"  టࡶ࢛ ࡎदܘ మ࠾ࡍ కߘࣾߜऒ  తۯ ڥߖయంݟ, 

ఎऴరబݟన ߻ङ ఉం݄, ఇనछ ࡔస ޴అ .ݟయంۯ ڥߖసం తڝ ܘ ర द࡛ హङࠈ   

కవࡏऒ ࡍڷ ࢑࠙గం ట࡛ࡶࣄఓ :ݟజరపం ߖ࢐ܽ ޴ంړ ,ۨࡍޘ  फంచంߖ޳ ;ݟ 

࠭ం޶ దశ ߘంߖ޳ ݟ అܿ࢓ओ ऒܿ సएݟ  ڡߜ द ڙࡎࠆ ,ࣄۯछ झߗ  ࠬటࡏऒ  

मࡌߖ ߖߖన పࡕస ߖ޳ నङߩఎܿవంܽ ߲నః .ݟంచంࡍ ం ࣄ  ޳ࡶबర࠳న 

క߯ ఉనऒ޴࢘ ࡱࣄݟ  తߩओ కएࡅߖ޳ .޴फంࣆۨࣇ ߘ  IC మߖ޳ ࠾ࡍ 

అߘబంధ ࠙ڴలڕ సంబం߅ంۨ తۯ ڥߖయంࡏࠬ .ݟ ఓࡶࣄట࡛ దశ 

జߕࠪࡍ ప࣋ۯ ߖफ, తޒ࢐ࡏ దశࢗ ڕళऱంݟ అం݄ ࠻ంߧऱࠀయ࡛ దశڕ 

ళचࢗ ంݟ. ఒక ܊ݟటࡽ మࡰदࠬ టࡍऒ  ఉపڵࡆంۨ ऴపޒ పࡍకߖࡌऒ  తڥߖ 

ࡍߖ ࡏࠬ ,ݟయంۯ भషद పࣾࡎలࡏࠓ ڕन ߘంࡍߪ ݟफޛ ڴలڵంۧ࡯झ  

ఉంܿం޴. ఒక ࡍߖ भషद పࡍకߖࡌऒ  తߩओ ࡍڷ ڴ फంۨనటऱߖ޳ ,ޙ࠼ऒ ࡎభ ڴతफڜ  फ 

ऒߖڜ .ݟయంۯ झߕࡌ݋ ڴతంࡍߪస࠵ ऱࡏࣃ औ రघ  రణంڒ న߄ऱ ऴపࡏ

అ࠻ङ झߕࡌ݋ బంధߘఅ .࠼ औ రघ  ڴࡱ޶వ ޳ࡶ త࢘ࣄ࠮ ऱ బࣕరంగࡗ

ఉంݦ అంతర ठత కڝ ߤࣾߜసం తۯ ڥߖయంߖߖ޳ ࡏࠬ .ݟ 

అߕࠪߘసओ దంڴ కھߘనऒ టऱࢗ ,ޙ࠼ంటߖ޳ ߝऒ రऐࠪ ڴతफڜ  ంݟ. 

Maintenance of Inverter Batteries 
Inverter batteries are called secondary batteries as these are rechargeable. 

ఇߜछ సद࡛ ङࠈ  టߖ ࣒ࡎరछ హణ 
ఇߜछ సद࡛ ङࠈ  ట޴ ࡱࡎछ ङࠈ యޓ టࡱࡎ అంܼ۸࡛ࡎ ߖܽ࢒ ,ࡏ ण ۯయగల࢓. 
 
Inspection 
There are many tools that may help in caring for and maintaining batteries 

ఇߜझ ओ  ߤࣾ
ङࠈ టࡎల సంరࣾణ మߖ ࠾ࡍరछ ࣕంచడంࡹ సࣔయపݦ అߝక ఉపకరࡱހ 
ఉߕऒ  ࠼
 



Recommended Spares: 

झࡏ߷ࣄ  నݟయబۯ 

Wrench Voltmeter Hydrometer Post Cleaner Vaseline Goggles Gloves Baking Soda 

ం۶ ࢛లदࠬࡓ ట࡛ ࣝࠬࡗݭట࡛ ࣒߱द  ڔ ऱన झࡽڷڴ ߤ࡯࢐࡛࣊  ऱ࢟ڿ   झ  ݞ࣎ ۃంړࠐ 
 

Safety Tips 
Always USE PERSONAL protective clothing, gloves, and goggles when handling batteries. 

Batteries should be carefully inspected on a regular basis in order to detect and correct 
potential problems before they can do harm. It is a great idea to start this routine when the 
batteries are first received. 

భऴదత ۨ एܼ  ࡱ
ङࠈ టࡎలߖ ߘరछ ࣕంచړߖݞ ఎలऱߩओ వङ ݢ ړ फగత రࣾణ ࣆ޶फలޒۯ ,ߘ 

झࡽڷڴ ࠾ࡍమ ,ࡱڷݡޛ  ఉపڵࡆంۧ࡯. సం࠙వङ  సమసङ లߘ 

 ޶యగల ࠭ంۯ ߖࣔ ࡏ࢐ ړߖݞయۯࡍస ࠾ࡍమ ړߖݞफంచࡍڷ

సڝࣆ۫ࡍవࠈ ړߖݞङ టࡎల܉ ߘऴగతफڴ తࠈ .࡯࠻ۯ ڥߖङ టࡎలߘ 

నऒڕ޶అం ࡍࣃదܽ࠴ ओߩ పओھ ఒక ޴ఇ ړߖݞంచࠚరంࡌߵ ࡹఈ ऴకమం ݡ  

ఆࡹచన. 

 
Inspection Guidelines: 
1. Examine the outside appearance of the battery 

❖ Look for cracks in the container. 

❖ The top of the battery, posts, and connections should be clean, free of dirt, fluids, 
and corrosion. If batteries are dirty, refer to the cleaning section for the proper 
cleaning procedure. 

❖ Repair or replace any damaged batteries. 
2. Any fluids on or around the battery may be an indication that electrolyte is spilling, 

leaching, or leaking out. 

❖ Leaking batteries must be repaired or replaced. 
3. Check all battery cables and their connections. 

❖ Look closely for loose or damaged parts. 

❖ Battery cables should be intact; broken or frayed cables can be extremely 



dangerous. 

❖ Replace any cable that looks suspicious. 

4. Tighten all wiring connections. Make certain there is good contact with the terminals. 

 
తڥߖ ࠪరठదరज   :ࡱڒ

ङࠈ .1 టࡅ ࡎకए ऒߖߦࡐ ࡯పࡱࢗ   ప࡯ࢣࡍంచంݟ  

❖ కం݅నࡗऱ పࢂڷऱ ۫డంݟ.  

ङࠈ ❖ టࡎ, ࣒߱द ࡱ మ࠾ࡍ కߘࣾߜऱ ߯న ఉంړࡍ࠭ ,࡯ݞ, ऴదࡱ࢐, 
మ࠻ࣾ ࠾ࡍలࢤ ߘऴభం ࠈ .࡯࠻ۯङ టڴړࡍ࠭ ࡱࡎ ఉం݄, సࡕన 
ऒߖڴ࢑࠙ ۯࡍऴభపࢤ సంڝ యࡍڡऴభపరచడం ऴపࢤ  ఏ ¤ .ݟంచంۨࣇ 
బख޺ నऒޒ ङࠈ  టࡎలۯ ࡛߮ࡍ ߘయం޳ࡶ ݟ భࡎ फ ۯయంݟ.  

ङࠈ .2 ట޳ࡶ ߯ࡎ ۪ द݀  ఉనऒ  ఏߕ޼ ऴదࡱ࢐ ఎࡵवڝद݋ࡷ ࠫగలڕంݞ, 
వడకటदడం ړࡰ ޳ࡶంۃ అޔ࢓ందࣆۨࣇ ߖफం޴.  

ङࠈ ۃం܊ښࡰ ❖ టࡎలߘ మరమघ ࡎభ ޳ࡶ ࡯࠻ۯ ޔ फ ࡯࠻ۯ.  

3. అߖऒ ङࠈ  టࡎ తంࡱޔ మ࢐ܽ ࠾ࡍ కࣾߜనऱߘ తۯ ڥߖయంݟ. 

 ❖ వ޺ ޳ࡶ ڴࡱ޶బख నऒޒ దగ ڕలڴ࠙  ठరڴ ۫డంݟ.  

ङࠈ ❖ టࡽࠋښ ࡎझ एڕۮ   భయపడन ޳ࡶ నڵࡍ࢑ ;࡯ݞఉం ݞంڕదరۮ
తం࡮ۧ ࡱޔ ऴపࠪదకర࠳న࢑. అߕࠪߘసओ దంڴ కߧߖంۯ ఏߕ޼ 
ऒ࡯ࠋښ  ࠪరऐ ంݟ.  

     4. అߖऒ घࡍ݃ .ంۨڵࠉ ߘనऱࣾߜక ۃంࡍ࢙  నࡹझ ଅ మంۨ సంబంࡱ߄ ఉߕऒ యߖ 
मࡌߖ  .ݟంڝం۪ࡍ

Cleaning 
Batteries seem to attract dust, dirt, and grime. Keeping them clean will help one spot trouble 
signs if they appear and avoid problems associated with grime. 
1. Check that all vent caps are tightly in place. 
2. Clean the battery top with a cloth or brush and a solution of baking soda and water. 

❖ When cleaning, do not allow any cleaning solution, or other foreign matter to get 
inside the battery. 

3. Rinse with water and dry with a clean cloth. 
4. Clean battery terminals and the inside of cable clamps using a post and clamp cleaner. 

❖ Clean terminals will have a bright metallic shine. 

5. Reconnect the clamps to the terminals and thinly coat them with petroleum jelly 
(Vaseline) to prevent corrosion. 



6. Keep the area around the batteries clean and dry. 

 ऴభపరచడంࢤ
ङࠈ ట޶ ࡱࡎ घ࠭ ࡍఆక ߘలڕࡏగ ࠾ࡍమ ࢀ߈ , लంۧ࠼. పࢤࡍऴభంڴ 
ఉంచడం వలన ࡏ࢐ ఒక ࣃओ ఇబख ݋ ం޴ ۨ హऒ ంڴ కࣃߧߖफ फࣃߧߖక ఇ࢑ ,ࡏ  ࠼
మࠫࡍۃ ࠾ࡍए  సంబం߅ంۨన సమసङ లࡍ࢐ߖ ߘంచవ ऐ۪ . 
1. అߖऒ  इऴత పࣃ  ࡱޔࠫࡍब నంࡹ కݎనంڴ ఉߕऒ యߖ తۯ ڥߖయంݟ. 
2. ఒక వवసफం ޳ࡶ ऴబࣁ మړࠐ ࠾ࡍంۃ ࣎ ङࠈ ఒక ޜܽߗ ࠾ࡍమ ݞ టޜࡎ 
ङࠈ టࢤ ߵܼ ࡎऴభం ۯయంݟ. 
ओߩటۯࡍऴభపࢤ .3 एࢲࡍప ۯࡍऴభపࢤ ߕ޼ఏ ,ݡ రం ޳ࡶ ఇతర ࢣ޻࢑ ప޳రबం 
ङࠈ టࡹ ࡎపల ߰ందړߖݞ అߘమޒంచవ޶भ. 
 .ݟయంۯ ऴభంࢤ ޜܽߗ ޜన వवసफం࠳ऴభࢤ
4. ఒక ࣒߱द మڵࠉ ࠾ࡍంڔ  ߩ ऱన  ࡛ఉపڵࡆంۨ ࠈङ టࠈ ࡎङ టࡍ݃ ࡎघ నࡽझ  
మڒ  ࡽࠋښ ࠾ࡍऱంప ऱ ࡹపల. 
ڔ  .5 ऱࡍ݃ ߤघ నࡹझ ଊ ऴపڒశవంత࠳న ࡹహߤࢻ ߩ ఉంܿం޴. 
6. ݃ घࡍ నࡱझ ए ऱంపڒ   ऱࡍ ߘకߕझ ଀ం ڝࣆۯంݟ మࡰܐ ࣁ࡯ߦ ࠾ࡍऱ (ߤࡷ࢐࣊) 
ओߩޔ ޜ  పܽदన ߩޔ ߖ࢐ܽओ  .ړߖݞంచ߅ࡗߖ 
ङࠈ .7 టࡎలߘ ۪ܿदऴపకए ల ఉంచంݟ. 
 
Battery Safety Precautions 
Lead-acid batteries contain sulphuric acid, which can cause severe burns besides generating 
hydrogen and oxygen during charging, the mixture of which can hr explosive. 

To help avoid risk of danger and injury, observe these precautions when handling or 
working with a lead-acid battery . 
• Always store or recharge lead acid batteries in a well ventilated area away from sparks 

or open flames. 
• When recharging or handling lead acid batteries, wear acid resistant goggles/,.HI shield, 

gloves, and if available, an apron. 
• Always keep lead acid battery vent caps securely in place. However, while charging, it 

should be kept open. 
• Never overcharge a lead acid battery and replenish electrolyte with battery grade 

distilled/ demineralised water only. 
• Lead acid storage and charging areas should be posted with “Flammable” “No 

Smoking” signs. 
• If acid gets into your eye(s), flush immediately with water for 15 minutes and then 

promptly seek medical attention. 
• Emergency eye wash stations should be located near lead acid battery storage and 

charging areas.  
• If acid gets on your skin, rinse the affected area immediately with large amounts of 



water. Seek medical attention if the chemical burn appears to be second degree or 
higher. 

ङࠈ టࡎ భऴదత ܉ऴగతफࡱ 

ङࠈ ݭࣄ࠻-ݭࡰ టࡱࡎ సࡲऔ ङ  ۃणంࡍ۸ ޴ఇ ,࠼ఉంܼ ڵ࡯ఆమऱం క ڡࡍ

సమయంࡗݭࣝ ࡹజߤ మࡌߵ ࠾ࡍణߘ࢓࠾࢐ ఉతओ ओߩట࣋ۯ फޒ  ݡ

߮ న࠳ऴవޓ ంచవڵ࡯క ߘలݡࡱ ऐ۪ , ఇ޴ ࠫ ऴశమం ࡅకए  ߮  .రबం޳ప ݡࡱ

ऴపࠪదం మڴ ࠾ࡍయం ऴపࠪߖ޳ऒ  ݭࣄ࠻-న߄ऴప ,ړߖݞంచࡍ࢐ߖ 

ङࠈ టߖ ޜࡎరछ ࣕంచ޳ࡶ ړߖݞ పࣆۯ ߖफనऒ ओߩ  .ݟంచంߖగమ ࡱऴగతफ܉ ఈ ݡ

ఎలऱߩओ ऴ ڴࠈ ݢ ओ࣋ ߿  బࣕరంగ ޳ࡶ ࡱ ऱ࠹झ  ߤషࡶంܽࢗ ڴࠈ ݟంߘ 

ङࠈ న ఆమऱం߄ऴప ࡹంతంࡌߵ టࡎలߖ ߘలछ ۸࡛ࡎ ޳ࡶ  ण. 

ङࠈ ݭࣄ࠻ ݭࡰ • టࡎల۸࡛ࡎ ߘ ण ۯయడం ߖ ޳ࡶరछ ࣕంచడం ఉనऒ ओߩ  ,ݡ

ఆమऱ ࡗߖధక ڴగࡽझ  ࡹܿࠈ޶అం ࠾ࡍమ ࡱڷݡޛ ޒۯ ,नࡽࢴ ࡛࠼ࣛ / 

ఉనऒ టऱޙ࠼, ఆߘࡌߵऒ  ధࣃࡍफ  .ࡏ

• ఎలऱߩओ ङࠈ ݭࣄ࠻ ݭࡰ ݡ టڒࢗ ࡎद࡛ ݇ߨలࣆ ߘరऀతంڴ ఉంచంݟ. 

అ۸࡛ ,ޙ࠼ण ࣆۯफనऒ ओߩ  .࡯రۨ ఉంۧޘ ߖߖ޳ ,ݡ

• ఒక ऴప߄న ࠈ ݭࣄ࠻ङ టߖࡎ ఎړए ం۪ڝవ޶भ మࠈ ࠾ࡍङ టݭࡔۃ ࡎ ࣋ छ దనం 

ङ޶࢑ ޜܽߗ नܘࡷయߖ࢑ݟ / छ޴ ࢩ ऱషణߩ ߘనఃࣃब  .ݟంచంߧ

లछߖ ݭࣄ࠻ • ऱࡹޑంࡌߵ ۃणంࡍ۸ ࠾ࡍమ ݭࡰ ߘ घ࣎ ߠ" "߮ࡶ"   "ۃంړ

సంޑښలޜ ࣒߱द ࡯࠻ۯ. 

 ޜܽߗ ܿߦ లࢲࠫߖ 15 ߝంటࢗ ,फ࣋ࢢऴప࢘ ړࡹ (ࡱ) కంܽ ࠬ ݭࣄ࠻ •

దङ࢙ ࠲తࣾణ ࠾ࡍమ ࡯࢐ڝࣆۯ ऴభంࢤ  దృࢳदڝ ߖరంݟ. 

• అతङ వసర కంܽ ࣁ࢐  ࣋ दషࠈ ݭࣄ࠻ ݭࡵ ߤङ టߖ ࡎలछ  సࠬపంࡹ ఉం࡯ݞ 

 t .ࡱޑంࡌߵ ۃणంࡍۧ

ࠬ ݭࣄ࠻ •  చరघ ం߯ పݟనటऱޙ࠼, ߭ దभ ࠴తफంࢗ ࡏߗ ࡹంటߝ ऴప࠙࢑త࠳న 

ऒߖޑంࡌߵ  అంతకం݄ ޳ࡶ ࡎۃݟ ండవࡓ యన మంటࣃర .࡯࠻ۯ ऴభంࢤ 

ఎڕए వ ఉనऒ టऱޙ࠼ ࢙దङ  దృࢳदڝ ߖరంݟ. 

 



 
Switch Mode Power Supply 

छࣄ పవ࡛ సౖ߭ ݭ࠵ ۶ ऱ 

BLOCK DIAGRAM OF SWITCH MODE POWER 
SUPPLIES AND THEIR WORKING PRINCIPLES 

Power supply is an electronic circuit that is used for providing the electrical power to 
appliances or loads such as computers, machines, and so on. These electrical and electronic 
loads require various forms of power at different ranges and with different characteristics. 
So, for this reason the power is converted into the required forms (with desired qualities) by 
using some power electronic converters or power converters. 

Electrical and electronic loads work with various forms of power supplies, such as AC 
power supply, AC- to-DC power supply, High-voltage power supply, Programmable power 
supply, Uninterruptable power supply and Switch-mode power supply. 

ङ޶࢑ एࡐస ڡߖदڒఎలव ޴ߝఅ ࡌసరఫ ޠ ङ ङߪకం ޴ఇ ,݋ టࡏऱ, యంࡱࡌޠ 
మ࠾ࡍ ఇతర వంܽ ఉపకరހల޶࢑ ڕङ ړశ ޠ फߖ అం޴ంచړߖݞ 
ఉపڵࡆంచబޔݡం޴. ఈ ޶࢑ङ  ࡹల߇ࡍ࢑࢑ధ ప ऱݡࡹ ڡߖदڒఎలव ࠾ࡍమ ޠ
మࠚ࢑ ࠾ࡍనऒ  లࣾހల࢑࢑ ޜధ రڒల శړ फߖ కڵ࡯ ఉంܼڒ .࠼బܽद, ఈ 
ङ޶࢑ ڴరణంڒ ړశ ޠ फߖ ࠪ రऐ ړన శ࠳అవసర ړߖݞ फޜ (ڒవలࣄన లࣾހలޜ) 
ऒߖڜ ङ޶࢑  కనछ ڡߖदڒఎలव ޠ ర दࡏऱ ޳ࡶ పవ࡛ కనछ ర दర ऱߘ ఉపڵࡆంచడం ޳छ  ࡌ
ࠪరऐ బޔݡం޴. 
ఎలवړ दకࡽ మ࠾ࡍ ఎలवڒदݡࡹ ڡߖऱ ޶࢑ङ ړశ ޠ फ సరఫࡌ, AC ޶࢑ङ  ,ࡌసరఫ ޠ
AC- ߘంݟ- DC ޶࢑ङ ङ޶࢑ ܘदࡶ࢛-క߅అ ,ࡌసరఫ ޠ  ,ࡌసరఫ ޠ
ङ޶࢑ ࡽࠋమࡌۃࡗߵ ङ޶࢑ రంతరߖ ,ࡌసరఫ ޠ छࣄ ࠾ࡍమ ࡌసరఫ ޠ  ݭ࠵ ۶
ङ޶࢑ ङ޶࢑ లڒ࢑࢑ధ ర వంܽ ࡌసరఫ ޠ फࣃۯߖప ޜలࡌసరఫ ޠ  .࠼

 

WHAT IS SWITCH-MODE POWER SUPPLY? 

The electronic power supply integrated with the switching regulator for converting the 
electrical power efficiently from one form to another form with desired characteristics is 
called as Switch-mode power supply. It is used to obtain regulated DC output voltage from 
unregulated AC or DC input voltage. 

 
 



ఎలवڒद޶࢑ ڡߖङ  ݟంߘ పంࡐ కࡖమ ޜలߦࡐ నࣄవలڒ ࡹపంࡐ ఒక ࡌసరఫ ޠ

సమరमవంతం޶࢑ ڴङ ړశ ޠ फߖ ࠪ రऐ छࣄ ړߖݞ ङڷࡓ ۶  ݟంచబߖ߄సంߘफ అࡗటࡶ

ఉంࣄ ,޴छ ङ޶࢑ ݭ࠵-۶  DC ޳ࡶ AC ߖంచࡍमక޵ऴకమబ .ࡏఅంܼ ࡌసరఫ ޠ

ఇߘओ ࢓త DC అࡍޠయంߖ ݟంߘ ܘदࡶ࢛ ݋ ओܿ ऒ܌दࡶ࢛ ݋  ߰ందܼړߖ ఇ޴ 

ఉపڵࡆంచబޔݡం޴. 

Switch mode power supply 

Similar to other power supplies, switch-mode power supply is a complicated circuit that 
supplies power from a source to loads, switch-mode power supply is essential for power 
consuming electrical and electronic appliances and even for building electrical and 
electronic projects. 

ఇతర ޶࢑ङ छࣄ ,ߝڴࡍ޴ࠪ ࡌసరఫ ޠ ङ޶࢑ ݭ࠵-۶  ఒక ޴ߝఅ ࡌసరఫ ޠ

సంړ ऱషद సࡐए ङ ړశ ړߖయܼۯ ݭࡹ ݟంߘ లం࠮ ޴ఇ ,݋ फߖ ఇࣆफం޴, 

छࣄ ङ޶࢑ ݭ࠵-۶ ङ޶࢑ ࡌసరఫ ޠ  లހఉపకర ڡߖदڒఎలव ࠾ࡍగం మࡆߖ࢑ ޠ

ړఎలव ࠾ࡍసం మڝ दకࡽ మ࠾ࡍ ఎࡵवڒदܐࡌߵ ڡߖక दଊࡍߖ ߘघ ంచݞږ ړߖݞ 

అవసరం. 

Types of Switch Mode Power Supply 
There are different types of SMPS, among those, a few are as follows 
• DC to DC converter 
• AC to DC converter 
• Fly back converter 
• Forward converter 

SMPS ࢑࢑ధ రڒల ఉߕऒ ऒߖڜ ,ࡹ࢐ܽ ,࠼ ऒߕఉ ڴ࢑ధం ޴ంࡍڡ   DC ࠼

DC కనछ ర द࡛  • AC ߘంݟ DC కనछ ర द࡛  • కనछ ర द࡛ ߾ౖ  ڵࡍޒ  ऱ • ߷ࡌछ ࡛ न కనछ ర द࡛  

SWITCH MODE POWER SUPPLY'S WORKING PRINCIPLE 

The working of a few types of switch-mode power supply is as follows: 
1. DC to DC Converter SMPS Working Principle: In a DC-to-DC converter, primarily a 

high-voltage DC power is directly obtained from a DC power source. Then, this 
high-voltage DC power is switched at a very high switching speed usually in the range 



of 15 KHz to 50 KHz. 
And then it is fed to a step-down transformer which is comparable to the weight and 
size characteristics of a transformer unit of 50Hz. The output of the step- down 
transformer is further fed into the rectifier. This filtered and rectified output DC power 
is used as a source for loads, and a sample of this output power is used as a feedback for 
controlling the output voltage.With this feedback voltage, the ON time of the oscillator 
is controlled, and a closed-loop regulator is formed. 

ऒߖڜ  రڒల ࣄछ ङ޶࢑ ݭ࠵-۶  :޴ఉం ڴ࢑ధం ޴ంࡍڡ ఈ ߖప ࡌసరఫ ޠ

DC DC కనछ ర द࡛  SMPS వࡍए ంߖࡍߵ ۃझ పࡽ: DC-to-DC కనछ ర दࡗऱ, 

ऴప߄నంڴ అ߅క-࢛ࡶदܘ DC పవ࡛ ڴࡏߝ DC పవ࡛ ࠮లం ߘంݟ 

߰ందబޔݡం޴. అߩओ ړDC శ ܘदࡶ࢛-క߅ఈ అ ,ݡ फ ߄ࣃరణం15 ڴ 

KHz ߘం50 ݟ KHz ప࡮ۧ ࡹ߅ࡍ అ߅క ࠪࡍओ  .޴ంޔࡏࠪ ޜగం࢘ ݟ

మ࠾ࡍ అ50 ޴Hz ఒక ߕࡌ݋झ औ రघ  ࠾ࡍమ ࢓ࡏబ ݋ߖ࠿ ࡛

పࠪࡍణం లࣾࡱހ ߱లऐ వ۪ऐ  ఇ޴ ఒక దశల ߕࡌ݋ ߤݪझ औ రघ  ڕ ࡛

మృڴ࢓޶ ఉం޴.  ࣊ दߵ झߕࡌ݋ ߤݪ- औ రघ కएࡅ ࡛  అ࢓ ओܿ ऒܿ  

మࡍంత ఉޙफ܊తం ࣃۯफ ఈ ߸లद࡛ .ࡏ  మ࠾ࡍ స޴޴ࡍभన అ࢓ ओܿ  DC ݋

శړ फݡࡹ ߖऱ ڝసం ఒక ړߖ࡮࠮ ఉపࣃڵࡆफ ࢓అ ࠾ࡍమ ,ࡏ ओܿ  ݋

ऒ܌दࡶ࢛ ऒߖ࠻ࡌߵࠚఒక అ ړߖݞంచࡍޠయంߖ   ఈ అ࢓ ओܿ ړశ ݋ फ 

కएࡅ  నڴߕ࠮ ఉపࣃڵࡆफ फܔदࡶ࢛ యࡌߵࠚఈ అ .ࡏ , ఓࡶࣄట࡛ 

కएࡅ  సమయం ߖయంࡍޠంచబޔݡం޴, మ࠾ࡍ ఒక సంవృత 

- ࣎ ऱ యంऴతకం ఏరओߖ ߵ  .޴ంޔݡ



 

Figure 9.1: 
 
 
 DC to DC converter SNIPS 

The output of the switching-power supply is regulated by using PWM (Puhi' Width 
Modulation). As shown in the circuit above, the switch is driven by the PWM oscillator, 
such that the power fed to the step-down transformer h controlled indirectly, and hence, the 
output is controlled by the PWM, as till* pulse width signal and the output voltage are 
inversely proportional to each other 

If the duty cycle is 50%, then the maximum amount of power is transferred through the 
step-down transformer, anil, if duty cycle decreases, then the amount of power transferred 
will decrease by decreasing the power dissipation. 

DC ߘంݟ DC కనछ ర द࡛  SNIPS 

PWM (Puhi 'ࢗడࡱओ ङݡࠪ  छࣄ ంۨڵࡆఉప ߘ (ߤషࡶ ङ޶࢑-۶  ࡌసరఫ ޠ

కएࡅ  ఉతओ ߯ .޴ంޔݡంచబࡍޠయంߖ फޒ  సࡐए ङ ऱ݇  ۫ छࣄ ,ڴ࢑ధం నߧ ۶ 

PWM ఓࡶࣄట࡛ ۯత నݡపబޜݡం޴, అ࡮ంܽ దశ-ߕࡌ݋ ߤݪझ औ రघ ࡛ h ڕ 

పࣾࡗంߖ ڴయంࡍޠంచబޔݡం޴, అం޶వలన అ࢓ ओܿ  ۯ PWM ݋

झࡽప * ,޴ంޔݡంచబࡍޠయంߖ ओࡱడࢗ  గऒࣄ  ओޑఉ ࠾ࡍమ ࡽ దక ࢛ࡶदܘ 

ఒకڜߖ޳కܽ ߦߘࠪࡹ࢑తంࡹ ఉంܼ࠼ 

ओߩచऴకం 50% ఉం݄, అ ߅࢑ ङ޶࢑ ణࠪࡍషद పࡍగ ݡ ऒޔ   ࣊ दߵ  ߤݪ-

झߕࡌ݋ औ రघ ࡛, అ޳ ࡽ࠼छ ओߩఅ ,޴ంޔठڷచऴకం త ߅࢑ ,फ࣋ۯ ࡰ޴బ ࡌ  ݡ

బۯ ࡰ޴యబݟన శړ फ పࠪࡍణం శړ फ తڵ ठ߱  .޴ంޔ

  



2. AC to DC Converter SMPS Working Principle: The AC to DC converter SMPS has an AC 
input. It is converted into DC by rectification process using a rectifier and filter. This 
unregulated DC voltage is fed to the large-filter capacitor or PFC (Power Factor 
Correction) circuits for correction of power factor as it is affected. This is because 
around voltage peaks, the rectifier draws short current pulses having significantly 
high-frequency energy which affects the power factor to reduce. 

 

 
Figure 9.2: AC to DC converter SMPS 

 

2. AC ܿ  DC కనछ ర द࡛  SMPS వࡍए ంߵۃ  झߖࡍ పࡽ: AC ܿ DC కనछ ర द࡛  SMPS 

ఒక AC ఇߘओ ऒܿ  కڵ࡯ ఉంܿం޴. ఇ޴ ఒక ఉతफࡏछ  మ࠾ࡍ వడ߱త 

ఉపڵࡆంۨ స޴ࡍదभడం ޳छ రऐࠪ ڴ DC ࡌ బޔݡం޴. ఈ 

 PFC (పవ࡛ ޳ࡶ ట࡛ࣄߦڙ క-వడ߱త߅అ ܘदࡶ࢛ DC ߖంచࡍޠయంߖ

߷ङ క द࡛  కߤࣾࡓ) సࡐए ङ టऱڕ శړ फۯߖऐ  శړ फߖ సవࡍంచړߖݞ సࡐए ङ టऱڕ 

కޔڷࡱం޴. ఎం޶కం݄ ࢛ࡶदࢢ ܘఖࡌల ۪ द݀ , ఈ ړࡓ दࠀయ࡛ తڕए వ 

కࡓం݋ ప࡯झ ऒ  అ߅క-ڙࡎࠆछ झߗ  శړ फߖ కڵ࡯ ఉంܿం޴, ఇ޴ శړ फߖ తڵ ठంۯ 

శړ फߖ ऴప࠙࢑తం ࣆۯफం޴. 

The rest of the circuit will be same. The A/C is converted to DC and like the DC- DC 
Converter it is fed to the DC input. 

It is almost similar to the above discussed DC to DC converter, but instead of direct DC 
power supply, here AC input is used. So, the combination of the rectifier and filter, 
shown in the block diagram is used for converting the AC into DC and switching is 
done by using a power MOSFET amplifier with which very high gain can be achieved. 
The MOSFET transistor has low on-resistance and can withstand high currents. The 
switching frequency is chosen such that it must be kept inaudible to normal human 



beings (mostly above 20KHz) and switching action is controlled by a feedback 
utilizing the PWM oscillator. 

This AC voltage is again fed to the output transformer shown in the figure to step down 
or step up the voltage levels. Then, the output of this transformer is rectified and 
smoothed by using the output rectifier and filter. A feedback circuit is used to control 
the output voltage by comparing it with the reference voltage. 

एࡐన స࡯ڵࠫ ङ DC / DC కనछ .޴ఉంܿం ޻అ ݋ ర द࡛ ओߘఇ ࣄݟ ంܽ࡮  एܿ  

A / C DC ࠪరऐ బޔݡం޴. DC ߯ DC కనछ ర द࡛  ߯న ߧۮओ నڴߩ޳޳ ړߖ޳ 

సࠪనంڴ ఉంܿంڴࡏߝ ߗڒ ,޴ DC ޶࢑ङ  AC AC ڴࡱ޶బ ڕࡌసరఫ ޠ

ఇߘओ ऒܿ  ఉపࣃڵࡆफ ऱࠈ  ,బܽदڒ .ࡏ ړࡓ ంۨనߧ۫ ࡹऴతంۨڣࡔ ڡ दࠀయ࡛ 

మ࠾ࡍ వడ߱త కల࠼క AC ړ DC ړࡹ ࠪరऐ  భం࡮ క߅అ ࠾ࡍమ ړߖݞ

߰ందగల శړ फޜ ఉనऒ  MOSFET ࠻ంߧऱࠀయࡏऒ  ఉపڵࡆంۨ ࠪ రऐ బޔݡం޴. 

MOSFET ߖࡌ݋झ సद࡛  తڕए వ ࡗߖధకత కڵ࡯ ఉం޴ మ࠾ࡍ అ߅క ऴప࢐ࣔలߘ 

తܿदڝగలࣄ .޶छ ۶ ߲ నఃߩనङ ం అ߄ࣃ ޴ߝరణ ࠪ న࢓లڕ (ఎڕए వ20 ڴKHz 

߯న) ࢑నబడڕంݞ ఉంݞలߖ మ࠾ࡍ PWM ఓࡶࣄటࡏऒ  ఉపڵࡆం۪ߝڕ ఒక 

అࡌߵࠚయం ޳छ చరङ ۯంࡍޠయంߖ ࡌ  .࡯ంۧࡍޠయంߖ ߘ

ఈ ఎࡶ࢛ ࣄदܘ మࢁऱ ఉతओ ఉనऒ ࡹफޒ झߕࡌ݋  औ రघ एࡏ बࣃ  ܘदࡶ࢛   ߘऱ దశࡹ࠼

ओߩఅ .޴ంޔం۪߭ ߘదశ ޳ࡶ झߕࡌ݋ ఈ ,ݡ औ రघ కएࡅ ࡛  అ࢓ ओܿ  ݋

అ࢓ ओܿ ړࡓ ݋ दࠀయ࡛ మ࠾ࡍ వడ߱తߖ ఉపڵࡆంۨ స޴ࡍదभబݟ, చߘ޶ 

࢓అ .޴ంޔݡయబۯ ओܿ ऒ܊दࡶ࢛ ݋ ࡛߱ࡍ  द ࢛ࡶदܔफ  ߱లऐ డం ޳छ  ఒక ࡌ

खݞ߹ ङ एࡐస ڡ ङ  .޴ంޔݡంచబڵࡆఉప ݋

 

3. Fly-back Converter type SMPS Working Principle: The SMPS circuit with very low 
output power of less than 100W (watts) is usually of Fly-back converter type SMPS, 
and it is very simple and low- cost circuit compared to other S^JEPS circuits. Hence, it 
is frequently used for low-power applications. 



 

Figure 9.3: Fly-back Converter type SMPS 
 
 

߾ౖ  ऱ-ࠈङ కనछ ڡ ర द࡛ एࡍSMPS వ ߵ݅  ంߖࡍߵ ۃझ ప100 :ࡽW కం݄ తڕए వ 

(తڕए వ ࡲ࢐ङ ) కڵ࡯న SMPS సࡐए ङ ߾ౖ  ݋ ऱ-ࠈङ కనछ ڡ ర द࡛  ,SMPS ߵ݅ 

మ࠾ࡍ ఇ߄ࣃ ࡮ۧ ޴రణ మ࠾ࡍ తڕए వ వङ యం సࡐए ङ  ఇతర ݋

S ࣋࡯߱ ޜफ ↑ JEPS సࡐए ङ ऱܿ. అం޶వలऱ, ఇ޴ తర۪ڴ తڕए వ-శړ फ 

అߘవర फߕలڕ ఉపࣃڵࡆफ  .ࡏ

The unregulated input voltage with a constant magnitude is converted into a desired 
output voltage by fast switching using a MOSFET; the switching frequency is around 
100 kHz. The isolation of voltage can be achieved by using a transformer. The switch 
operation can be controlled by using a PWM control while implementing a practical 
fly-back converter. 
Fly-back transformer exhibits different characteristics compared to general 
transformer. The two windings of the fly-back transformer act as magnetically coupled 
inductors. The output of this transformer is passed through a diode and a capacitor for 
rectification and filtering. As shown in the figure, the voltage across this filter capacitor 
is taken as the output voltage of the SMPS. 

ఒక  ࣄबర࠳న పࠪࡍణంߖ ޜయంࡍޠంచߖ ఇߘओ  ߖ ఒక MOSFET ܘदࡶ࢛ ݋

ఉపڵࡆంۨ ߷࣒द ࣄछ ۨం޳ ۃछ ࢓న అࣄవలڒ ࡌ ओܿ ठ܉दࡶ࢛ ݋  

ࠪరऐ బޔݡంࣄ ;޴छ छڙࡎࠆ ۶ झߗ झߕࡌ݋ kHz. ఒక 100 ࡏࠪࣆ  औ రघ ऒࡏ  

ఉపڵࡆంۨ ࢛ࡶद܌ऒ ంచవ߅ࣃ యడంۯࡏ࢘  ऐ۪ . ఆచరހతघ క  ౖ߾ ऱ-ࠈङ  ڡ

కనछ ర दࡏऒ  అమࣆۯ ࡱफనऒ ओߩ छࣄ ంۨڵࡆఉప ߘయంऴతణߖ PWM ݡ ۶ 

ఆపࡔషߘऒ ంచవࡍޠయంߖ  ऐ۪ . 



߾ౖ  ऱ-ࠈङ झߕࡌ݋ ڡ औ రघ झߕࡌ݋ రణ߄ࣃ ࡛ औ రघ నऒࠚ࢑ फ࣋࡯߱ फࡗ  లࣾހలߘ 

ऴపదࡍज ߾ౖ  .޴फంࣆ ऱ-ࠈङ झߕࡌ݋ ڡ औ రघ కएࡅ ࡛ एࣃఅయ ࡱత࢘ࣄ࠮ ݡంࡓ  ంత 

కండరߵ  झߕࡌ݋ ఈ .ࡱڕపࡔࡔ औ రघ కएࡅ ࡛  అ࢓ ओܿ  ࠾ࡍమ ړߖݞదभ޴ࡍస ݋

వడ߱త ڝసం డݭࡆ మࣄߦڙ ࠾ࡍట࡛ ޳छ ۨ .޴ంݟయబۯ ࡎ܉ ࡌ ऴతంࡹ 

࢛ ట࡛ అంతܼࣄߦڙ ఈ వడ߱త ,ڴ࢑ధం నߧ۫ కएࡅ SMPS ܘदࡶ  అ࢓ ओܿ  ݋

ठ܉दࡶ࢛  .޴ంޔݡబڝࣆޓ 

 
4. Forward Converter type SMPS Working: Forward converter type SMPS is almost similar 

to the Fly-back converter type SMPS, but in the forward converter type, a control is 
connected for controlling the switch and at the output of the secondary winding of the 
transformer, and the rectification and filtering circuit is complicated as compared to the 
fly-back converter. 
It can be called as a DC to DC buck converter, along with a transformer used for 
isolation and scaling. In addition to the diode DI and capacitor C, a diode D2 and an 
inductor L are connected at the output end. If switch S gets switched ON, then the input 
is given to the primary winding of the transformer, and hence, a scaled voltage is 
generated at the secondary winding of the transformer. 

छࡌ߷ . ࡛ न కనछ ర द࡛ एࡍSMPS వ ߵ݅  ంۃ: ߷రछ ࡛ न కనछ ర द࡛ ߾ౖ  SMPS ߵ݅  ऱ-ࠈङ  ڡ

కనछ ర द࡛ छࡌ߷ ߗڒ ,޴ఉంܿం ڴసࠪనం ڕ SMPS ߵ݅  ࡛ न కనछ ర द࡛  రకంࡹ, 

छࣄ झߖࡌ݋ ۶ घ జ࡛ ࡅకए छ޴  కएࡅ త࢘ࣄ࠮ యޓ  అ࢓ ओܿ  వదभ ݋

फࣃߖ߄సంߘఅ ߘయంऴతణߖ ڵఎ ࠾ࡍమ ,ࡏ णږङ షߤ మ࠾ࡍ వడ߱త 

సࡐए ङ ߾ౖ  ݋ ऱ-ࠈङ కనछ ڡ ర दࡗफ ߱࣋࡯फ సంړ ऱషदంڴ ఉంܿం޴. 

ఇࣄݟ ޴ బڡ కనछ ర दࡏए ࣋ ࠾ࡍమ ߤషࡶఐ࣎ ,޴ంޔݡవబࡱߧ ڴࣄݟ  ए  ۃం࡯

झߕࡌ݋ ۯంڵࡆసం ఉపڝ औ రघ  ࣄ ట࡛ࣄߦڙ ࠾ࡍమ ݟ ݭࡆడ .ܿߦ फࡗ

ఒక ఇండక ࠾ࡍD2 మ ݭࡆడ ,ݞంڕڒ द࡛  L అ࢓ ओܿ ڡߜక ࡹߩంڵ࠭ ݋ द 

అ࠻ङ छࣄ .࠼ ۶ S ࣄछ ۶ ఆۯ ߤయబޙݟ, అߩओ झߕࡌ݋ ݡ औ రघ కएࡅ ࡛  

ओߘఇ ڕత࢘ࣄ࠮ థࠫకࡌߵ ఇవछ ݋ బޔݡం޴, అంښ޶ ए࣋  ܘदࡶ࢛ ࡽ

झߕࡌ݋ औ రघ కएࡅ ࡛ छ޴  ఉతओ ࡹށࡔࢰ యޓ  .޴ంޔ࢓फ అޒ

 



 

Figure 9.4: Forward Converter type SMPS 

Thus, the diode DI gets forward biased and scaled voltage is passed through the low-pass 
filter preceding the load. If the switch S is turned off, then thr currents through the primary 
and secondary winding reach to zero, but tin current through the inductive filter and load 
can not be change abruptly, and it path is provided to this current by the freewheeling diode 
D2. By using thelillri inductor, the required voltage across the diode D2 and to maintain the 
I,Ml required for maintaining the continuity ol the current at inductive filter. 
Even though the current is diminishing against the output voltage, approximately the 
constant output voltage is maintained with the presence of the large capacitive filter. It 
is frequently used for switching applications with a power in the range of 100 W to 200 
W. 
Different types of topologies are there in which SMPS can be realized such as Buck 
converter, Boost converter, Self Oscillating fly-back converter, Buck-boost converter, 
Boost-buck, Cuk, Sepic. But only a few are discussed in this article, namely DC to DC 
converter, AC to DC converter, Fly-back converter and Forward converter. For more 
information regarding the types of switch-mode power supply and the types of SMPS 
with their working principles, feel free to write your comments for improving this 
article technically so that you can help the other readers to get awareness of SMPS. 
అం޶వలऱ, డݟ ݭࡆ ࠭ంڕ޶ పࣾߦతంޜ మ࠾ࡍ ए࣋  ݭࡹ ܘदࡶ࢛ ࡽ

࠭ం޶ కం݄ తڕए వ-࣒ߦ ߸లद࡛ छࣄ .޴ంޔࢂࢗ ݞంڷ  ۶ S ఆ࢘ߧయబޙݟ, 

అߩओ  ߵݡ छ޴ ࠾ࡍధࠫక మࡌ छ޳ త࢘ࣄ࠮ యޓ ऒߕࣆ ࡌ  ऴప࢐హం ߕࣆऒ  ړ

 ߵߗڒ ,޴ంޔࡏۯ छ޳ ݭࡹ ࠾ࡍరక వడ߱త మࡔ ܽ ࡌ घࣃఅక ݋ంࡓక ߤ  ڴफޔ

ࠪరऐ బడ޶ మ࠾ࡍ ఇ࡯ࣖ࢘ࡎࠆ ޴ంۃ డݭࡆ D2 ޳छ ऒߖఈ ऴప࢐ࣔ ࡌ  

అంࣆ޴फం࡯ .޴व࡯न ఇండڒदࡏऒ  ఉపڵࡆంచడం ޳छ  D2 అంతܼ ݭࡆడ ,ࡌ



అవసర࠳న ࢛ࡶदܘ మ࠾ࡍ I, Ml ڜ ߘనڵࣃంߩ ߸లद࡛  వదभ ڜనڵࣃంߩ 

రछߖ సంڝ ߩంڵࣃనڜ ࣕంۧ࡯झ న అవసరం ఉం޴. 

ఉతओ ओޑफ ఉޒ దక ࢛ ए܌दࡶ  వङ ँ ڴకంࡔޒ फనऒࣆށ పओ ߭ ,ڔܽ దभ ࢟ܽࣄߦڙ వడ߱త 

కएࡅ  ఉߖړߖ కڵ࡯ ఉనऒ న ఉతओ࠳बరࣄ   ࢛ फޒ  ऒ܌दࡶ రछߖ  ࣕంచబޔݡం޴. ఇ޴ 

తర۪100 ڴ W ߘం200 ݟ W. పࡹ߅ࡍ శړ फޜ అߘవరफߕలࡍࠪ ߘओ  ݟ

 .޴ంޔݡంచబڵࡆఉప ړߖݞయۯ

బڡझ  కనछ ర द࡛ द కనछ࣒ࠌ , ర द࡛ छࣅ , య ఆܽࡶࣄం߾ౖ  ۃ ऱ-ࠈङ కనछ ڡ ర द࡛ , బ࣒ࠌ-ڡद 

కనछ ర द࡛  నࡷڒ࢑࢑ధ ర ۯफంࡍڷ ߘ వంܽ SMPS ࡽకߧ࣊ ,Cuk ,ڡद-బ࣒ࠌ ,

ऒߕఉ ࡱ܋࡮߱݇ ऒߖڜ ߗڒ .࠼  ࠪऴత࠲ ఈ ࢐ङ సం ࡹ చࡍऐ ంచబݞन  ,࠼

DC ߘంݟ DC కనछ ర द࡛ , AC ߘంݟ DC కనछ ర द࡛ ߾ౖ  , ऱ-ڵࡍޒ కనछ ర द࡛  మ࠾ࡍ ߷రछ ࡛ न 

కనछ ర द࡛ छࣄ . ङ޶࢑ ݭ࠵ ۶  ޜలࡌޠࣇ ߖప ࡍ࢐ ࠾ࡍమ ࡱڒర ࡌసరఫ ޠ

SMPS రڒల ࡍڷంۨ మࡍంత సࠪۧరం ڝసం, ࣃంޒښకంڴ ఈ ࢐ङ సం 

࢐ङ ࠬ ړߖݞపరచڷࡏ࠱ ङڣ  ࡏࠬ బܽदڒ ,ݟంచకంۨڝసం ړߖݞయࡌ ࡱߕ

ఇతర ߦఠڕలڕ SMPS ࡅకए  అవڴహన ߰ందړߖݞ సࣔయపޔݡం޴. 

 



Washing Machines 
ఉښޒ యంऴత࠭ 

Washing M/c: different types of machines, washing techniques, parts of manual, semi 
automatic and fully automatic machines, basic working principle of manual, semi 
automatic and fully automatic machines, study the working of motors, different types 
of timers, power supply circuits 

 
 ߖథࠫక పࡌߵ షనऱࠫ ڡܽ࠲ఆ݇ ڴफࡍߪ ࠾ࡍమ ڡܽ࠲ఆ݇ ࠬ࣊ ,ߤࢴ࠱
ట࡛झ࠵ ,ऴతంࣇ , ࢑࢑ధ రڒల ݅మࡏऱ, ޶࢑ङ అధङ ࡌసరఫ ޠ యనం సࡐए ङ ܿऱ 

CLOTHES WASHING MACHINE 
If there’s one household appliance most of us simply could not do without, it’s the clothes 
washer. If you’ve ever been without your machine for a few days or weeks, you’ll know just 
how hard it is to wash clothes by hand. Although clothes washers look pretty 
straightforward, they pull off a really clever trick: with the help of detergents, they separate 
the dirt from your clothes and then rinse it away. But how exactly do they work? 

Photo: A typical clothes washing machine, powered by electricity. This one is a 
front-loader: you put your clothes into that little circular window at the front. In the United 
States and Asia, top-loading machines are more common. 

ఒక గృహ ఉపకరణం ఉం݄ ࠪښ ࡮ۧ ڕవలం ڕࡶంۯ ݞయࡏࡶ, ఇ޴ 

ङߪకం ࠬ ࡏࠬ .޴యంऴతం ఉం ښޒఉ ߘफలࣆ޶ టڕࡶ ࡏంߖڜ ݞऒ  

 ڕࠬ ޾ఉం ڴకడగడం ఎంత కషदం ޜޒۯ ,ఉం݄ ࡱࡌ࢐ ޳ࡶ ࡱ܌ࡗ

 ڴܽࣇ ڴఅందం ࡱࡌޠయం ښޒఉ ߘफలࣆ޶ .޴फంࣆࡱޘ

కߧߖంۨనపओ ऒړࡍ݋ న࢙࡯ޘ ڴజంߖ ࡏ࢐ ,ڔܽ फࣃ࢘ࣄޓ  ࡓటݟ :ࡏ णంటऱ 

సࣔయంࡏ࢐ ,ޜ ࠬ బటदల ߘం࠭޶ ݟघ ऒߖ޳ ,ࣄۯ ࡏ࢘   ऴభంࢤ 

फࣃۯ ߖప ࡮ఎ ߗڒ .࡯࠻ۯ  ۃంࢳ࢐ ߘफలࣆ޶ రణ߄ࣃ ఒక :݇ࠂ ?ࡏ

ङ޶࢑ ,ߤࢳ࠱ छ޳ ޠ  ࡏࠬ :޴డ࡛ ఉంࡹ ޶తం. ఈ ఒక ࠭ంࡍ߄ఆ ࡌ

࠭ం޶ ఆ ۨనऒ  వృޑफ ࣋  ݭ݃ߞ࠾ .ࡱۧ ࡱబటद ࠬ ړࡹ ݩ࢑ం రڒ द݋झ  

మ࠾ࡍ ఆࡹ࠻ࣄ, అऴగ-ݭࡹ యం߄ࣃ ࡮ۧ ࡱࡌޠరణంڴ ఉంܼ࠼. 



THE PARTS OF A CLOTHES WASHER 

  
Photo: Inside a clothes washer drum. The paddles turn the clothes through the water. The 
holes let the water in (from above) and out (from below). The rubber seal stops water 
leaking out through the door. 

The basic idea of a clothes washer is simple: it revolves the clothes about soaked in soap 
powder called detergent for a while and then spins fast to remove the water afterward. But 
there’s a bit more to it than that. Think of a clothes washer and you probably think of a big 
drum that fills with water—but there are actually two drums, one inside the other. 

The inner drum is the one you can see when you open the door or the lid. In a 
front-loading clothes washer, the drum stands upright. You push your clothes inside the 
door from the front and the whole drum rotates about a horizontal axis (like a car wheel). 
The drum has lots of small holes to let water in and out and paddles around the edge to slosh 
the clothes around. In a top loader, more common in the United States and Asia, you open a 
lip on top and drop your clothes into the drum from above. The drum is mounted about a 
vertical axis but doesn’t actually move. Instead, there’s a paddle in the middle of it called an 
agitator that turns the clothes around in the water. * 

The two drums are the most important parts of a clothes washer, but there are lots of other 
interesting bits too. There’s a thermostat (thermometer mechanism) to test the temperature 
of the incoming water and a heating element that warms it up to the required temperature. 
There’s also an electrically operated pump that removes water from the drum when the wash 
is over. There’s a mechanical or electronic control mechanism called a programmer, which 
makes the various parts of the clothes washer go through a series of steps to wash, rinse, and 
spin your clothes. There are two pipes that let clean hot and cold water into the machine and 
a third pipe that lets the dirty water out again. All these pipes have valves on them (like little 
doors across them thai open and shut when necessary). 



కएࡅ యంऴతం ښޒఉ ߘफలࣆ޶  :లభంࣆ ࡮ۧ చనࡹథࠫక ఆࡌߵ 

టరݟ లంڒంతڜ णం݋ అߧ ߖలవబݦ సࠋख  ߘफలࣆ޶ ంۨన࠭ ࡹݟ߰ 

ओࣄ ڴగం࢘ ړߖݞంచڵలޛ ߖܽߗ ࢐తࡏఆ త ࠾ࡍమ ޴ంޔڷࡏޒ  ߤ

అޔ࢓ంߖ޳ ߗڒ .޴ కం݄ ڜంۮం ఎڕए వ ఉం޴. బటदࡱ ఉښޒ యంऴతం 

 ంۨࡍڷ ࠹న ఒక ߭దभ ऴడߧంߖ ޜܽߗ ࠾ࡍమ ݟంచంۨࡹంۨ ఆࡍڷ

ఆۨࡹంచవ ऐ۪ ऴడ ݡంࡓ ߖڒ- ऱ࠭, ఇతర ࡹ࢐ܽ ఒకܽ ఉߕऒ  .࠼

ࠬ ࠹ऴడ ࡯పࡹ ओߩనۨࡍޘ త࠮ ޳ࡶ ࡱߩࡱత ࡏ ۫ ݡ డవ ऐ۪ . ࠭ ందࡍ 

ࠬ .޴ఉంܿం ڴࡏܼߖ ࠹ऴడ ,ࡹయంऴతం ښޒఉ ߘफలࣆ޶ ۃంݟࡹ ࠭ ࡏ ం޶ 

 ఒక సࠪంతర ࠹తफం ऴడ࠴ ࠾ࡍమ ࣁߩ ࡱపల ࠬ బటदࡹ ߩࡱత ݟంߘ

అࣾం (ఒక ࡏڒ చऴకం వంܽ) ࡍڷంۨ ޒరగడం. ऴడ ए࠭  ۨనऒ  రంࡱࡌߓ 

ఉߕऒ ۪ అం۪ ࠾ࡍమ ڕబయట ߖܽߗ కڒޙఅం ,࠼ द݀  ఉనऒ  ޜడऱޘ 

۪ द݀ ࣋  ݭ݃ߞ࠾ ,ऱࡗడࡹ వڷఎ .ړߖݞకటद ߘफలࣆ޶  द݋झ  మ࠾ࡍ 

ఆࡹ࠻ࣄ సరछ  ంۨߘ ߯ ۨࡍޘ ߖఒక ߭ద࢑ ࡹగం࠙߯ ࡏࠬ ,ڴరణం߄ࣃ

ऴడ࠵ऱ ࠬ ړ  ߗڒ ݋ం࠶ ంۨࡍڷ అࣾం ࢓ࡱߖ ఒక ࠹ऴడ .ݟవదలం ߘफలࣆ޶ 

మధङ ,ڴࡱ޶బ ړߖ޳ .޶ࡶ ంచడం࡯తర ړߖ܉ߖ  ޴ఇ ,޴न ఉంݡޘ ఒక ࡹ

ఆం޾ళనࡱߧ ڴݟࡏڒవబޔݡం޴, అࡹܽߗ ޴ బటदࡱ ۪ द݀  .޴ంޔڷࡏޒ 

* 

झ࠹ऴడ ݡంࡓ  ఒక ࣆ޶फలߘ ఉښޒ యంऴతం ࡅకए  అޒ ࠭ ఖङ ࠙ న࠳  ڴࡱڴ

పओۮ వ ऐ۪ ړఇతర ఆస ߗڒ , फకర࠳న ݋ࠉझ  ۧ ऒߕఉ ࡮ ఇనए .࠼ ࠫం࢐ ۃట࡛ 

కएࡅ  ఉࢽप ऴగత పऀࡎంచړߖݞ మ࠾ࡍ అవసర࠳న ఉࢽप ऴగతڕ ࢘  ఒక ࣋ۯ ݟ

ࣖܽంۃ ఎ࠱࡯ం ऒܿ  పऀࡎంచړߖݞ ఒక థࡗघ दࣃ घࡗథ) ݋ ࠬట࡛ ߖڒ࠱జం) 

ఉంࣄڵ࠭ ࢓࠾࢐ .޴నߩओ ङ޶࢑ ఒక ޴फంࣆڵలޛ ߖܽߗ ݟంߘ ࠹ऴడ ݡ  फޜ

ప࣋ۯߖ పంݞږ ߩ ఉం޴. ఒక ࡌۃࡗߵమ࡛ అ࠻ ߖంࡍޠక ޳ࡶ ఎలवڒदڡߖ 

కంߖڒ࠱ ࡽࡗ݋జం ఉం޴, బటदࡱ ఉښޒ యంऴతం ࡅకए  ࢑࢑ధ ࠙ڴలߘ 

కడగడం, కࢤ ڵݟऴభం ۯయړߖݞ మࣆ޶ ࠬ ࠾ࡍफలࣄ ߘओ  ړߖݞయۯ ߤ

వࡏసల వࡏసలࣆۯ ߘफం޴. యంऴతంړࡹ ࢘ చలऱܽ ࠾ࡍమ ݟ  ऴభంࢤ ޜܽߗ 



ھ ݡంࡓ ࣋ۯ दܼ ऒߕఉ ࡱ ࠭ ऱࢁమ ࠾ࡍమ ࠼  డవ࠮ ࣋ޓ ڕబయట ߖܽߗړࡍ

ھ ఈ .ߵ߯ दܼ లߗऒ  ࢐ܽ߯ క࢐ܼలߘ కڵ࡯ ఉంܼڜ ࡹ࢐ܽ) ࠼ంۮం 

తۨࡍޘ ࡱߩࡱనߩओ ओߩన࠳అవసర ,ۨࡍޘ ࡊޢ ݡ  ݡ

 .(࠼ޑయబడ࢘ࣄ࠮

 

THE WASHING MACHINE PROGRAM 

 

Photo: Controlling a washing machine: An old-style mechanical clothes washer 
programmer. The dial on the left selects the program. The dial on the right sets the wash 
temperature (it’s effectively a thermostat). Bottom: A modern electronic programmer. 
These dials are mounted on a computerized programmer circuit. The countdown-display 
tells you how long in hours and minutes it will be before your washing is clean and ready to 
take out (one hour and two minutes in this case, for a 30°C wash with a very fast l400rpm 
spin). 

All the important parts of the clothes washer are electrically controlled, including the 
inner drum, the valves, the pump, and the heating element. The programmer is like the 
conductor of an orchestra, switching these things on and off in a sensible sequence that goes 
something like this: 
1. You put your clothes in the machine and detergent either in the machine itself or in a 

tray up above. 
2. You set the program you want and switch on the power. 
3. The programmer opens the water valves so hot and cold water enter the machine and fill 



up the outer and inner drums. The water usually enters at the top and trickles down 
through the detergent tray, washing any soap there into the machine. 

4. The programmer switches off the water valves. 
5. The thermostat measures the temperature of the incoming water. If it’s too cold, the 

programmer switches on the heating element. This works just like an electric kettle or 
water boiler. 

6. When the water is hot enough, the programmer makes the inner drum rotate back and 
forth, sloshing the clothes through the soapy water. 

7. The detergent pulls the dirt from your clothes and traps it in the water. 
8. The programmer opens a valve so the water drains from both drums. Then it switches 

on the pump to help empty the water away. 
9. The programmer opens the water valves again so clean water enters the drums. 
10. The programmer makes the inner drum rotate back and forth so the clean water 

rinses the clothes. It empties both drums and repeats this process several times to get rid 
of all the soap. fe,. 

11. When the clothes are rinsed, the programmer makes the inner drum rotate at really high 
speed—around 80 mph (130 km/h). The clothes are flung against the outside edge of 
the inner drum, but the water they contain is small enough to pass through the drum’s 
tiny holes into the outer drum. Spinning gets your clothes dry using the same idea as a 
centrifuge. 

12. The pump removes any remaining water from the outer drum and the wash cycle comes 
to an end. 

13. You take your clothes out and marvel at how clean they are! 
14. But there’s still the problem ol drying your wet clothes to figure out. 

ऒߘࢴ࠱ ۃంࢳ࢐ ఒక :݇ࠂ  కࡍޠం࠻ ࡯ࢪ-తߦ ంచడం: ఒకࡍޠయంߖ 

ఉనऒ ߩమ࡛. ఎడమ࢙ࡌۃࡗߵ ښޒఉ ߘफలࣆ޶  డయࡌۃࡗߵ ࡽ ऒ࠭  ఎంߧక 

ఉనऒ ߩ࢙ݟڕ .޴फంࣆۯ  డయࣁ࢐ ࡽ ఉࢽप ऴగత ࣊ࣆۯ ݋फం޴ (ఇ޴ 

సమరबవంతంڴ ఒక థࡗघ दࣃ  ߵڡߖदڒక ఎలवߖ߇వ: ఒక ఆڷ޴ .(݋  మ࡛. ఈࡌۃࡗ

డయࡽझ  కంߪङ టܘࡕन ࡌۃࡗߵమ࡛ సࡐए ङ ऱ݇ అమరऐ బݟ ఉంܼ࠼. 

ంڞ न݈ ݟ-ߤ ओ࣋ ଊ ఎంత గంటࡱ మࢲࠫߖ ࠾ࡍలࢳ࢐ ࠬ ࡹంڔ  ۃ ऱߤ మ࠾ࡍ 

झ࡯࢐ڝࣆޓ న ࠭ం޶ ఉంܿం޴ (ఈ సందరग ంࡹ ఒక గంట మࡓ ࠾ࡍంݡ 

ओࣄ l400rpm ڴగం࢘ ࡮ۧ ,ࡱࢲࠫߖ  .(సంڝ ࣁ࢐ फ 30 ° Cߠ



అంతర ठత ऴడ࠹, కࡱ࢐ܼ, పంߵ మޑ ࠾ࡍపన ࠮లకంޜ సࣔ ࣆ޶फలߘ 

ఉښޒ యంऴతం ࡅకए  అߖऒ  ࠭ఖङ ङ޶࢑ ࡱڴ࠙ న࠳  ࡹయంऴతణߖ ޠ

ఉంܼߵ.࠼  एࡓమ࡛ ఒక ఆࡌۃࡗ वࣃद కएࡅ   కండక द࡛  వࡵ ఉంܿం޴, ఇ࡮ంܽ 

ఏ޾ ఒక ߙ࢑తऒ  ऴకమంࡹ ఈ ࢑ష࠻లߘ ఆࣄۯ ߤ మ࠾ࡍ ఆۮ ࠆయङ  :ړߖݞ

1. ࠬ ࠬ ࡏ ࡓటݟ ࠾ࡍऱ మߠࢴ࠱ ߘफలࣆ޶  णం݋ యంऴతం޳ࡶ ݞږ ࡹ ߯ న 

ఉనऒ  .ݟఉంచం ࡹࡔ݋ 

ࡌۃࡗߵ నࣄవలڒ ڕࠬ .2 ऒ࠭ ړశ ,ࣄۯ ݋࣊ ࡏࠬ  फߖ ࠪరऐ ంݟ. 

࢐ట࡛ క࢐ళच మ࡛ࡌۃࡗߵ .3 చలऱܽ ࠾ࡍమ ݟ࢘ బܽदڒ ,޴फంࣆࡏޘ ߘ  ࡏߗ 

యంऴతంړࡹ ऴప࢘ࢢంۨ ࠈహङ  మࡹ ࠾ࡍప࡯ ऴడమऱߖ ߘంపంߖܽߗ .ݟ 

ࡓటݟ ࠾ࡍమ ޴फంࣆࢢऴప࢘ ړࡹగం࠙߯ ڴరణం߄ࣃ णం޳ ࡔ݋ ݋छ  ߤݪ ࡌ

యంऴతంړࡹ ऴప࢘ࣆࢢफం޴. 

छࡽ࢐ ࢐ట࡛ మ࡛ࡌۃࡗߵ .4 झ छࣄ ݟంߘ  ۶ ఆࠆ అݡޑ࢓. 

5. థࡗघ दࣃ ఇనए ݋ ࠫంܽߗ ۃ ఉࢽप ऴగతࣆࡱڜ ߘफం޴. ఇ޴ ۧ  ,ఉం݄ ڴచలऱ ࡮

छࣄ మ࡛ࡌۃࡗߵ छࣄ లకం߯࠮ ۶ ऱ۪ ࣃۯफ ङ޶࢑ ޴ఇ .ݡ  ܽߗ ޳ࡶ ࡽܽڙ ޠ

 .޴फంࣆۯߖప ڴ࡮ ల࡛࠼ࠈ

࢘ నంతڵత ܽߗ .6 ఉనऒ ݟ ओߩ  ߵ,ݡ खࠋస ࠹ऴడ ࡯పࡹ మ࡛ࡌۃࡗ छ޳ ܽߗ   ࡌ

బటदࡱ sloshing, ࠭ంߘࢗ ڕ޶కࣆۯ ݋݄ࡖ ڕफం޴. 

ࡓటݟ .7 णం݋ ࠬ బటदߘ ࡱంࡹܽߗ ,ߖړࡍ࠭ ݟ ఉ ऐ۪  .޴फంࣆ࢘ࣄޓ ࡱ

 ߵ.8 छࡽ࢐ మ࡛ ఒకࡌۃࡗ झ࠹బܽद ऴడڒ ݡంܼڕ۪ࡏޘ   ܽߗ ݟంߘ ంܽݟంࡓ 

ओߩఅ .޴ంޔࡱڒ ࠬ ߩపం ړߖݞయۯ సࣔయం ړߖయܼۯ ࢁڣ ߖܽߗ ݡ ద 

అޔࡏࠪ ޴ం޴. 

9. ࢐ట࡛ క࢐ళच  ߵߘ चࢁమ࡛ మࡌۃࡗ छ޳త ,޴फంࣆࡏޘ  ڔ  ࡌ ऱ࢐ ߤట࡛ ऴడ࠵झ ଊړ 

ऴప࢘ࣆࢢफం޴. 

 ߵ.10 మ࡛ అంతరࡌۃࡗ ठత ऴడ࠹ పࢤࡍऴభ࠳న ࡏߗ త޳छ ࠭ ࡌ ంߘࢗ ڕ޶కڕ 

 ޴ంޔڷࡏޒ



బటदࢤ ࡱऴభపࣆࡏफం޴. ఇ޴ ऴడ࠹झ ऒߖఅ ࠾ࡍమ ޴फంࣆۯ ࢁڣ ߗంܽݟంࡓ   

సࠋख ऒߖߕ߄࢑ ఈ ړߖݞవڝం۪࡯޴వ ߘ  అߝక ࡏࣃऱ ߩనࡌవృతమޔ࢓ం޴. 

fe ,. 

11. బటदࡱ rinsed ࣄۯనߩओ  ߵ,ݡ మ࡛ అంతరࡌۃࡗ ठత ऴడ80 ࠹ mph (130 

km / h) వదभ అ߅క ࢘గంޔڷࡏޒ ޜంࡹ .޴ప࡯ ऴడࡅ ࠹కए  ࡯పࡱࢗ 

అం۪ڕ వङ ࢘ ࡱబటद ڴకంࡔޒ యబడߗڒ ,࠼ޑ అ࢑ కڵ࡯ ఉనऒ హङࠈ ࡏߗ   

ऴడ࠵ऱ  ऴడࡅ ࠹కए  ۨ నऒ  రంࡌߓల ڷంࢗ ݞళच ओࣄ .޴ంޔ߱ࡍస ړߖݞ ऒߖ ంۃ 

࣊ం߻ࡍ݋ङ झ݋ڻ ڴݟ߰ ࡱంۨ ࠬ బటदڵࡆచన ఉపࡹఆ ޻అ ܘ . 

12. పంࠈ ߩహङ  ऴడߘ ࠹ంݟ ࠫ  చऴకం ࣁ࢐ ࠾ࡍమ ޴फంࣆڵలޛ ߖܽߗ న࡯ڵ

 .޴फంࣆవ ڕߩంڵ࠭

ऒߕڷࠈ ఎంత ࢓ߗ ,ݟఎతफం ߘబటदల ߗ .13  ?࢓

14. అޙ࠼, ࠬ తݟ బటदࡱ ఎండࠏటदడం సమసङ  ఇపओ  .޴ంޔڕࡏ޽ ڔܽ

 

Why do washing machines need so many programs? 
Your machine doesn’t know what you put into it and can’t automatically tell how carefully 
to wash something like a delicate woollen jumper—because it doesn’t know that’s what it’s 
got to do! The only things under its control are the amount and temperature of the water, the 
speed of the spin, the number of times the drum oscillates, the number of rinses, and so on. 
No-one wants to wash clothes in a scientific way: “I think I need 5.42 litres of water at 
exactly 42°C, I’ll need to wash for exactly 34 minutes, and I’ll need 200 spin revolutions 
when I’m done.” That would give us literally an infinite number of possibilities, which is too 
much like hard work. Recognizing this, machine engineers try to make life easy by offering 
a few preset programs: each one uses a slightly different combination of these variables so it 
washes safely within the tolerance of different fabrics. 

Why does that matter? All fabrics are different. A fabric like wool is immensely strong 
but has two big drawbacks (from the point of getting it clean): it’s extremely hygroscopic 
(absorbs huge amounts of water) and loses its elasticity as the temperature increases. So if 
you’re designing a washing machine to wash woollens, that’s your starting point: don’t 
allow the wool to become too hot (because the fibers will degrade and stretch too much) and 
don’t agitate it excessively because it will stretch and not return to shape. With sturdier 
fabrics like denim, you can afford to bash them about in the drum much more—indeed, you 
must do so, because you need the agitation to get the detergent deep into the fibers and break 
up the dirt (and, of course, clothes made from denim are more likely to get dirtier than more 



delicate fabrics such as cashmere jumpers, which people treat more carefully). 
Each program you find marked on a clothes washing machine is a best guess by the 

engineers as to how much agitation a particular garment/fabric is likely to need anil how 
much it can put up with without getting damaged. If you were handwashing in a sink, you’d 
make those judgements instinctively, balancing the need to get your garment clean with the 
need to protect it from damage. While your brain/hands would do that without thinking, the 
washing machine does it with a certain wash temperature, so many agitations, so many 
spins, and a certain spin speed. 

ఎంࢳ࢐ ڕ޶ంۃ ࠫషߘऱ ۧڒ ࡮రङ ऴకࠪࡱ అవసరం ޶ࡶ? ࠬ యంऴతం 

సछ ࠾ࡍమ ޶య࡯ޘ ࡹఏࠫ ఉంۧ ࡏࠬ యంۧలకంڴ ఒక 

ऒߖࣆ త࠳న ఉߖऒ  జంప࡛ వంܽ ߖ࢐ܽ కడగడం ఎ܉ ࡮ऴగతफۮ ڴపओ డం 

ఉనऒ ࡹయంऴతణߖ ߖ޳ !޶య࡯ޘ ࡹ࠻ۯ ఏࠫ ޴కం݄ అ޶ఎం-޶ࡶ  

࢑షࡱ࠻ ࠪऴతࡏߗ ࠲ మ࠾ࡍ ఉࢽपऴగత, ࣄओ ऱ సంఖङࡏࣃ ,గం࢘ ߤ  ऴడ࠹ 

ఊڵస࡮టߘࡍ ,ࡱझ ల సంఖङ  మ࠴ ࠾ࡍదࡷన࢑. ఎవࡐ ఒక ࢡवࣅफయ 

ࠪర ठంࡹ బటदࡱ కడగడం ڕࡏڝంܿߕऒ ఖ ߘߝ" :ࡏ ऐۨ తం42 ڴ ° C వదभ 

టరࡰ 5.42 ऱ ࡏߗ అవసరం అڕߘంܿߕऒ  ࡱࢲࠫߖ ठ 34ڴࡍస ߘߝ ,ߘ

కడగడం అవసరం, ࣄ 200 ߘߝओ  ޴ఇ" .ݡࣃۯ फࡍߪ అవసరం ࡱ࢑పऱ࢐ ߤ

అࣾ࡮ࡌ అనంత࠳న అߝక అవࢡڒలߘ ఇࣆफం޴, ఇ࡮ۧ ޴ కషदపݟ పߖ 

ࡍڷ ڴ࢑ధం ఈ .޴फంࣆۯ फంۨ, ߤࢳ࠱ ఇంజࡏߗऱ ߖڜऒ  ࠭ంߝڴ޶ 

అమࡍऐ న ڒరङ ऴకࠪలߘ అం޴ంచడం ޳छ ऒߖޑ࢑܋ ࡌ  లభతరంࣆ 

ऒޒऴపయ ڕ޶ం࣋ۯ फࣃ छࡔ࢘ ޒऴప :ࡏ  ڴరऀతంࣆ ޜసహనం ࡱబటद ࡏ

కޔڷݡనऒ  ऴపޒ ఒకए ܾ ఈ ࢘ࡍయࡽࠋझ కएࡅ  నऒࠚ࢑ ంۮంڜ   

కల࠼కߘ ఉపࣆڵࡆफం޴. ఆ ࢑షయం ఎంڕ޶? అߖऒ  బటदࠚ ࡱనऒ ంڴ 

ఉంܼ࠼. ఉߖऒ  వంܽ ఒక వवసफం ۧ࡮ బలంڴ ఉంܿంࡓ ߗڒ ,޴ంݡ ߭ దभ 

ए࣎ࡗۃࣝ ࡮ۧ ޴ఇ :(ࡹసమయం ࣋ۯ ऴభంࢤ ޴ఇ) ࡱߦࡹ  ߖܽߗ) ڡߧ

߭దभ ޑ࠴फ లࡱߨ ߘऐ నऒޔڷࡏ߭ पऴగతࢽఉ ࠾ࡍమ (޴ంܿంڕ  ߖ޳ 

बࣃޒबࣄ  పకతࡹڝ ߘओ  ఒక ړߖݞకడగ ߘయలڴఊర ࡏࠬ బܽदڒ .޴ంޔ



ऒߘࢴ࠱ ۃంࢳ࢐ ऒߖఉ :࢓޶ంࠉ రంభࡌߵ ࠬ ޴అ ,ޙ࠼ంۨనటऱ޴ం߰ࡐ   

బ࡛झࠀ కం݄޶भ (ఎం޶ంచవޒమߘఅ ړߖݞరࠪ ڴݟ࢘ ࡮ۧ  ࡮ۧ 

అߏకరణం ۮంޔ޶ం޴ మ࢑ ࠾ࡍసफࡍం۪ߘ) మ࠾ࡍ ఇࣃ ޴గޓతڕ 

 ࡱన బటद࠳వంܽ ధృడ ࠹ߖݥ .޶ࡶ ڵࡍޒ రంڒఆ ࠾ࡍమ ޶ڒ రణంڒ

వ۪ऐڝ۪ࡏనషदప ڴంۨ గܽदࡍڷ ߖ࢐ܽ ࡹࡱݩ ࡏࠬ ,ޜ  ࡏࠬ ,ړߖ܉ߖ -

అ࡯࠻ۯ ࡮, ఎం޶కం݄ ࠬ బరࠀ ࡏ ऱݟ ߖࡹటࡓ णం ऒܿ  ߰ ందడం మ࠾ࡍ 

࢑ ߖࢀ߈ ऑۨ నऒ ం ۯయటం (మߘ ࠹ߖݥ ,࠾ࡍంݟ తࡕ࠻న ࣆ޶फࡱ 

ఎڕए వ మంߖࣆ ޴ऒ త࠳న ࡛࠱ࢹڒ జంపऱర ऱ కం݄ ࠭ߖ࢐ܽړࡍ 

߰ందܼړߖ ఎڕए వ అవڒశం ఉం޴, ऴపజࡱ మࡍంత ܉ऴగతफڴ 

వङ వహࣃࡍफ ࡍڷ యంऴతం ࠬద ښޒఉ ߘफలࣆ޶ ఒక .ࡏ फంۨన ऴపޒ 

రङڒ ऴకమం ఇంజߗర ऱۯ ఒక మంۨ అంచߕ, అ޴ ఒక ऴపޙङ క వवసफం / ߷ࠗڡࡍ 

ఎంత ఆం޾ళన అవసరమޔ࢓ంద޴ߝ ఎంత ޺బख  ݞంڕࡶ ޾ంܿంޒ

అࡽߕ అవసరం. ࠬޔ߱ڵߖ࠭ ࡏం݄, ఆ ࡏޓओ फࣃۯ ߝڴసహజం ࡱ  ,࠼

నషदం ߘంݟ రऀం۪ڝవలࣄన అవసరంޜ ࠬ వवࣃफ ऒߖ ऐࡌऴభపࢤ  झ࡯ న 

అవసరం ఉం࠱ ࠬ .޴దࡱޔۯ / ݡ ఆۨࡹంచڕంݞ అ࣋ۯ ࡮फ, ࢳ࢐ంۃ 

ऒߘࢴ࠱  ఒక ࡍߖ भషद కߩݡ ఉࢽपऴగత࡮ۧ ,ޜ ఆం޾ళనࣄ ࡮ۧ ,ࡱओ झߤ  

మ࠾ࡍ ఒక ࣄओ  .޴फంࣆۯ ޜగం࢘ ߤ

But do machines really need so many programs? 
Look at the programmers in the photos above and you’ll see something interesting: both 
machines seem to have an incredible number of programs. The mechanical programmer in 
the top photo offers 14 programs, seven temperatures, two spin speeds, and full or half 
load—and if you multiply those you’ll get 392 possibilities! The electronic programmer 
underneath it offers 12 programs, 5 spin speeds, and various other options so, again, a good 
few hundred possibilities. Yet if you’re like me, you probably wash almost all your clothes 
on a single program all the time. Even II you don’t do that, it’s unlikely you could think of 
392 different types ol clothing that need washing in 392 different ways. 

రङڒ ࡮ۧ ڴజంߖ ࡱࡌޠయం ߗڒ ऴకࠪࡱ అవసరం? 



߯న ఉనऒ  ۨ  ߵࡹలࡌޠ ۫ ऱࡏమࡌۃࡗ డంݟ మ࠾ࡍ ࠬ ړఆస ࡏ फకర࠳న ఏ޾ 

फࣃ۫ ग޶అ ࡱࡌޠయం ݡంࡓ :ࡏ త࠳న సంఖङ రङڒ ࡹ ऴకࠪలߘ కڵ࡯ 

ఉంܼ࠻ ࡹ݇ࠂ ߵܼ .࠼ంࡍޠక ࡌۃࡗߵమ࡛ 14 ࡌۃࡗߵ ऱ࠭, ఏݡ 

ఉࢽप ऴగతࡓ ,ࡱంࣄ ݡओ ࢘ ߤ ऒݡࡹ సగం ޳ࡶ फࡍߪ ࠾ࡍమ ,ࡱڴ  అంࣆ޴फం޴ 

మ࠾ࡍ ࠬ ࠬ ޙంۨށڷ ߖ࢐ܽ ࡏ ߰ ߘలࢡڒఅవ 392 ࡏ ంࡏޑ޶! ఇړ ޴ంద 

ఎలवڒदࡌۃࡗߵ ڡߖమ࡛ 12 ڒరङ ऴకࠪࡱ అంࣆ޴फంࣄ 5 ,޴ओ  ࠾ࡍగం, మ࢘ ߤ

࢑࢑ధ ఇతర ఎంߧకڒ ࡱబܽद, మࢁच , ఒక మంۨ ߖڜऒ  వందల అవࢡڒలߘ. 

అ࡮ ߕ ࡏࠬ ߕ࠼ంܽ࢘ అ࠼ ఉం݄, ࠬࡏ అߖऒ ङࡌڒ  ల࠻లߖऒ ంܽߗ 

ऒߖఅ ߩ޳޳ ంܽߗ కడݞږ .࡯ڴ II ࠬࡏ అ࢑࢑ 392 ࡏࠬ ,޶ࡶ ࡮ధ 

ठࡌࠪ ऒߕంܿڕߘఅ ߘफలࣆ޶ ల olڒ࢑࢑ధ ర అవసరం 392 ۃంࢳ࢐ ऱࡹ  ߘ

 .޴శం ఉంڒఅవ ޶ࡶڒ

Much of this is a marketing con to make you believe the machine has more features than it 
really does. Most machines can really do only about three or four basic washes: 1) a 
high-temperature, long-duration wash for white laundry that uses a fairly high spin speed 
and lots of water; 2) a slightly faster, lower-temperature wash for colored cottons that uses 
similar spin speed and water volume; 3) a synthetics wash that uses the same amount of 
water, agitates the laundry less, spins more slowly, and uses lower temperatures; and 4) a 
woollens wash that probably uses quite a bit more water, but agitates the drum less, and 
spins the water out relatively slowly. Any other programs are variations of these four. 

एڕఎ ࡹܽ࢒ వ ࠙ గం యంࡌޠంగం, ߖజంڴ యంऴతం కం݄ ఎڕए వ లࣾހలߘ 

కڵ࡯ ఉనऒ ܿऱ ࠬ ࠙ ࡏ फࣃ࢑ రߖ. ۧ  ڷࡱߕ ޳ࡶ ݡ࠮ వలంښ ࡱࡌޠయం ࡮

ࠪ ߘషऱࢹ࢐ ధࠫకࡌߵ ऴతۯ ࠲యగల1 :࢓) అ߅క-ࣅओ ࢘ ݭ గం మߖܽߗ ࠾ࡍ 

ఎڕए వڴ ఉపڵࡆంޘ ۯలऱ బటदల ڝసం అ߅క-ఉࢽप ऴగత, ޵ࣆరडڒలం ࣁ࢐; 

2) తڕए వ ࣄओ ङࡲ࢐ ࠾ࡍగం మ࢘ ߤ ङࡲ࢐ ࠹ మऱߘ ఉపڵࡆంۯ రంڷ 

एڕత ڕటనऱڒ వ-ఉࢽप ऴగత ఉࢽप ऴగత కడగడం; 3) అ࠴ ޻తफం ߖܽߗ 

ఉపڵࡆంۯ కృࡍޠమ ࣁ࢐, తڕए వ ࡮ంߵߖࡎݭ  మघߜ ,޴फంࣆߧࡔࡔ ओࣄ ڴ޴  ߤ

एڕత ࠾ࡍమ ޴फంࣆۯ వ ఉࢽप ऴగతࡱ ఉపࣆڵࡆफం޴; మ4 ࠾ࡍ) ఒక ڜంۮం 

ఎڕए వ ݦ࢐ ߖܽߗ ఒక ఉߖऒ एڕత ࠹ऴడ ߗڒ ,ࡏޑఉం۪ ߘफలࣆ޶  వڴ 



ఉంࣾ߮ࣃ ߖܽߗ ,ݟంߜ ڴమघ ओߩޒ ڴ޴ రङڒ ఇతర ߕ޼ఏ .޴ంޔ ऴకࠪࡱ ఈ 

ङ߄࢑࢙ ڷࡱߕ  .ࡱ

 

What’s the difference between a front-loader and a top-loader? 
The washing process is slightly different in front- and top-loading machines, so let’s now 
look at each of these in a bit more detail: 
In a front-loading clothes washer... 
1. There’s a fixed outer drum (blue) and a rotating inner drum (red) with small holes 

around its edge. The drums are mounted on a horizontal axis. 
2. The inner drum is held to the frame of the machine by heavy-duty springs. That’s 

because, when the clothes spin, they can make the drum shake violently; the springs 
help to absorb the vibrations. 

3. Hot and cold water enter through the detergent tray at the top. 
4. The inner drum turns back and forth. The plastic paddles on the inside (shown here by 

gray triangles) help to slosh the clothes through the detergent and water held by the 
outer drum. 

5. An electric motor turns the inner drum, typically using a long rubber belt 
(yellow). 

6. A heating element heats the water as necessary. 
7. When the wash cycle is finished, the pump sucks the water away. 
8. The water empties down a tube to the drain. 

నऒࠚ ڴभ޴ڜ ࡱࡌޠయం ݭࡹ న߯ ࠾ࡍమ ޶య ࠭ంࡍڡऴప ۃంࢳ࢐ ంڴ 

ఉంܿంڒ ,޴బܽद ఇߩओ भ޳۫ ޒఈ ऴప ࡱࡌ࢑వ ంతࡍమ ݋ࠉ ఒక ݡ ం: 

ఒక ࠭ంݟࡹ ޶ంࣆ޶ ۃफలߘ ఉښޒ యంऴతం ࡹ ... 

1. ఒక  ࣄबర ࠈహङ  ऴడ࠹ (ߗలం) మ࠾ࡍ ऴభమణ అంతర ठత ऴడ࠹ (ఎߩࡏ) 

۪ అం۪ ߖ޳ द݀  ఉనऒ  ۨ నऒ  రంࡌߓలޜ ఉం޴. ऴడ࠹झ  ఒక ऀ  జ సࠪంతరޒ

అࣾం ࠬద ࠶ంۯ ݋యబడ࠼ޑ. 

ङݢ ࡎ࠙ ࠹ऴడ ࡯పࡹ .2 ܾ ऴࣄओ ంగ ऱ ޳छ కएࡅ యంऴతం ࡌ ࡔࠆ  ए࠭  

ఉంచబޔݡం޴. ఎంۯ޶తనం݄, బటदࣄ ࡱओ ओߩనࣄۯ ߤ ऴడ ࡏ࢐ ,ݡ ऒ࠭  

ࣕంࣃతघ కంڴ వۯ ڕރయవ ऐ۪ ; ऴࣄओ ంۃझ  సओ ందనలߘ ऴగࣕంచړߖݞ 

సࣔయం ࣆۯफం޴. 



ࡓటݟ వనڷఎ ࡏߗ ߖచలऱ ࠾ࡍమ ݟ࢘ .3 णం޳ ࡔ݋ ݋छ  .ݟంచంࢢऴప࢘ ࡌ

࠭ ࠹ऴడ ࡯పࡹ .4 ంߘࢗ ڕ޶కڕ ࠪ ࠙ ࡯పࡹ .޴ంޔࡏ గంࡹ ఉనऒ ऱߦ    ڡदࣄ

ఇకए) ࡱनݡޘ డ ݟࠌద రం܉ࠜࡍޠ ڷలޜ ۫ नݞంచబߧ హङࠈ (࠼  ऴడۯ ࠹త 

రछߖ ࣕంచబޔݡనऒ ࡓటݟ  णం݋ మ޳ ܽߗ ࠾ࡍछ ऐࡱ۩ ࡱబటद ࡌ  ړߖݞవڝ

సࣔయపడ࠼ޑ. 

5. ఎలवړ दࡹ ࡏܼ࠵ ڡప࡯ ऴడ ऒ࠭ రड రబख޵ࣆ ڴరణం߄ࣃ ,޴फంࣆࡏࠪ   ࡏ

 .(ߩࣆప)  ޴फంࣆڵࡆఉప ߘदࡱࠏ

6. ࣖ ܽంۃ ఎ࠱࡯ంߖܽߗ ߘ ݋ ࢘ ओߩన࠼రफߪ చऴకం ࣁ࢐.޴फంࣆۯݟ  ߵపం ,ݡ

ऐࡱߨ ߖܽߗ  .޴ంܿంڕ

ऒߖऴప࢐ࣔ ܽߗ .8  ఒక ھటदం ࣆۯ ࢁڣ ߤݪफం޴. 

 
luum 10.1; Front loader Wnshlng 

 
 
In a Top loader Washing Machine 

1. Lift the lid on top and drop your clothes in from above. We’re looking here from one 
side. 

2. Just like in a front-loading machine, there’s an outer drum (blue) and an inner drum 
with holes in it (red), but they’re mounted about a vertical axis. 

3. Hot and cold water enter through pipes near the top, passing through the detergent tray 
and flushing the detergent into the machine. 



4. During the wash cycle, a large plastic agitator (green) turns around, moving your 
clothes through the water. Both drums remain stationary. 

5. The agitator is powered by an electric motor using a rubber belt. 
6. During the spin cycle, the same electric motor turns the inner drum (red) at high speed, 

throwing water through its holes into the outer drum. 
7. When the wash is finished, the pump drains the water from the outer drum. 

ఒక ܼࡹ ߵడ࡛ ࢳ࢐ంࡹ ߤࢳ࠱ ۃ 
߯࠙గం࠮ ࡹత ఎతफంݟ మ࠾ࡍ ߯ న ߘంݟ ࠬ  బటदࡱ ࢘ యం࠭࠲ .ݟ ఒక 
ఇకए ݟంߘ ߩ࢙ డ ۫ࣆफߕऒ ࠭. 
2. ఒక ऴఫంߠࢴ࠱ ݭࡹ-݋ऱ వࡵ, బయܽ ऴడ࠹ (ߗలం) మࡹ ࠾ࡍప࡯ ऴడ࠹ 
ऒߕఉ (ߩࡏఎ) ࡱࡌߓరం ࡹߖ޳  ంۨࡍڷ అࣾం ࢓ࡱߖ ఒక అ࢑ ߗڒ ,࠼
 .࠼ޑయబడۯ ݋ం࠶
छ޳ లߩ߯ ړߖڴ࠙߯ ࡏߗ ߖచలऱ ࠾ࡍమ ݟ࢘ .3 फࣃࢢऴప࢘ ࡌ ࡓటݟ ,ࡏ णం݋ 
ࡓటݟ ړࡹయంऴతం ࠾ࡍమ ޴ంޔࢂࢗ ݞంڷ ࡔ݋ णం ऒܿ  క࡯޴ంచడం. 
࣌ ࣁ࢐ .4 ߭ ఒక ,ࡹసమయం ࡽړ దभ  ߦऱ పచऐڕళన (ఆ޾ఆం ڡदࣄ ࠬ ޜܽߗ (  
झ࠹ऴడ ݡంࡓ .޴ంޔڷࡏޒ ంۨ࡯޴క ߘफలࣆ޶  .࠼ఉంܼ ڴबరంࣄ  
5. ఆం޾ళనݡࡏڒ ఒక రబख ङ޶࢑ ంۨڵࡆఉప ߘदࡱࠏ ࡏ  తۯ ࡏܼ࠵ ޠ
శړ फۯߖऐ  .ݡ࢐
ओࣄ .6 ࣌ ߤ ङ޶࢑ ޻అ ,ࡹసమయం ࡽړ యంऴతం అంతర ޠ ठత ऴడ࠹ (ఎߩࡏ) 
అ߅క ࢘గంߖ޳ ,ޜ రంࡌߓల ޳छ హङࠈ ߖܽߗ ࡌ  ऴడ࠵ऱ  .޴फంࣆࡔࣄ࢑ ړ
ओߩన࠼రफߪ ࣁ࢐ .7 హङࠈ ߩపం ,ݡ  ऴడߘ ࠹ంࡏߗ ݟ ऴపవࣕࣆफం޴. 

 



 
 
 
Microwave oven: Different types of oven, study the various functions of Oven, Electrical 
wiring diagram of microwave oven, working of Power supply. 
ङ࠼߰ :ߤࢗఓ ࢟࢘ࡗڡ࠳ కएࡅ   ࢑࢑ధ రࡱڒ, ఓࡅ ߤࢗకए  ࢑࢑ధ ࡱ߇࢑, 
కएࡅ ߤࢗఓ ࢟࢘ࡗڡ࠳  ఎలवړ दకࡽ ࢙ ङ޶࢑ ,ऴతంۨڣࡔ ۃంࡍ కएࡅ ࡌసరఫ ޠ  
పߖߖ అధङ యనం. 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 11.1: Parts of A microwave oven from the front 

A Microwave Oven has an opening in the front fitted with a door. The microwave Oven can 
not be turned on with the door open. The door is fitted with a microswitch that will shut the 
Microwave automatically when the door is kept open and the unit is in switched on 
condition. The inside where the loud is heated is made of steel as microwaves can’t pass 
through steel, 

Located beside the door there is a control panel and a display section . The control 
panel houses a circuit board which controls the operations and the functions of the 
Microwave Oven. 

Magnetron is the device which generates Microwaves and is the heart of the Microwave 
Ovens. 

There is a Cooling fan inside which pulls air through vents in the side and across the 
electronics board when the oven is on. The air is blown out of the fan and through the 
cooling fins of the magnetron. 

A turn table rotates automatically with the help of a motor and rotates clockwise and 

Microwave Oven 
 ߤࢗఓ ࢟࢘ࡗڡ࠳



anti-clock wise when cooking food. The food is cooked uniformly from all sides because of 
this rotation of the tern table 

In Grill and Convection Microwave Ovens, metal racks or trays are provided to place 
the food items closer to the grill placed at the top. This results in uniform roasting of the 
food even at the top. 
Types of Microwave Ovens: 
Generally the microwave ovens are available in three categories, solo, grill & convection. 

1. Solo Microwave Ovens: The solo models are basic models in micro wave ovens. These 
ovens only have Magnetrons to produce Microwaves and thus can perform the heating 
and boiling. However it can’t perform roasting or grilling and baking operations. 

2. Grill Microwave Ovens: The grill models have heating coils which enables grilling or 
roasting functions. It can be used with the Microwave ON as well as OFF position. For 
example we can use both these functions simultaneously while cooking chicken legs, 
fish or paneer dishes. 

3. Convection Microwave Ovens: In the case of convection models the micro wave oven 
has a blower to bake the food. The heaters are connected to a thermostai to control the 
cavity temperature, the range of the thermostat is 95° c to 230° e. This is a very 
versatile function and very convenient for making cake, biscuits, naan-katai or even 
tandoori dishes. This can use all the functions in combination or independently. 

ऐࡍఅమ ߘߩࡱఒక త ߤࢗఓ ࢟࢘ࡗڡ࠳ న ࠭ ం޶ ࠙ గంߵࡹ   .޴ంޔ࢓రంభమࡌ

తۨࡍޘ ߩࡱనߩओ ऒߘࢗఓ ࢟࢘ࡗڡ࠳ ݡ  ఆۯ ߤయడం ࣃధङ ం ޶ڒ. తߩࡱ 

ఓ߭ ओߩఉంۨన ߤ छࣄ ޒबࣄࡍప ݋ߖ࠿ ࠾ࡍమ ݡ ۶ ఆߤ ఉనऒ ओߩ  ݡ

సछ యంۧలకం࣋࢘ࣄ࠮ ࢟࢘ࡗڡ࠳ ڴ ఒక microswitch అమࡍऐ న ఉం޴. 

झ࢟࢘ࡗڡ࠳ ళचࢗ ݞంڷ ࡽदࣅ   ࢘ న శబभం޶నంࡶ एڕపల ఉࡹ నࣄۯݟ  ࡏ࠻త ޜ

 ,޴ంޔݡయబۯ

తߩࡱ పకए న ఉనऒ  ఒక ߖయంऴతణ ߦङ ऴపదరज ࠾ࡍమ ࡽߜ న ࢑࠙గం ఉం޴. 

ङߦ యంऴతణߖ ऱࡹߜ  సࡐए ङ కएࡅ ߤࢗఓ ࢟࢘ࡗڡ࠳ ޴ఇ ,޴न ఉంࡏࠓ ݋  

రङڒ కߦ࡮లߘ మڒ ࠾ࡍరङ కߦ࡮లߖ ߘయంࣆࡍޠफం޴. 

ऒڻࠪ ఉతओ ߘవऱ࢘ࡗڡ࠳ ߤࡌ݋ झߤࢗఓ ࢟࢘ࡗڡ࠳ ࠾ࡍకరం మࡍప ࣋ۯ फޒ  

కएࡅ  .ݥంڷ 

ఓߤࢗ ఆߠऱ ఉనऒ ओߩ ࢙ ݡ झڡߖदڒवࡵఎ ࠾ࡍమ ߩ छ޳ ࡱంటڷ ݞంڷ न࡛ࠓ   ࡌ

నऒޔڷ࡮ ߖ࡯ڴ  ఒక చలऱܽ  అߖࠪࠚ ఉం࡯ڴ .޴ అߘ ߖࠪࠚంݟ మ࠾ࡍ 

ऒڻࠪ కएࡅ ߤࡌ݋ కएࡓ కరణࡰతࢣ  ల ޳छ  .޴ంޔ߱ࡍڵఎ ࡌ



ఒక ట࡛ऒ సछ ࡽࠋ݄  యంۧలకంڴ ఒక ࡏܼ࠵ సࣔయంޔڷࡏޒ ޜం޴ 

మ࠾ࡍ ఆࣔߖࡌऒ  వంట ࣋ۯటߩओ సవङ ݡ  ڴࡎ࢐ ڡऱڒ  ంܾ࠻ ࠾ࡍమ ࡹశ޴

݃ .޴ంޔڷࡏޒ ࡛ऒ  ݄ కएࡅ ࡽࠋ  ఈ ऴభమణ ڒరణంڴ ఆࣔరం అߖऒ  ࢙  లߩ

 ࡏޑݡవం ࡹޒࡎఏక ݟంߘ

 ࡱࡔ݋ ޳ࡶ ऱڕࡌ ࡽట࠱ ,ऱߘࢗఓ ࢟࢘ࡗڡ࠳ ࡹ Convection ࠾ࡍమ ࡽࡍۃ

ఎڷవన ఉం۪ࡽࡍۃ ࡏޑ దగ ठరڴ ఆࣔర వࣆफࡱ࢓ ఉంచړߖݞ అంࣃ޴फ  ޴ఇ .ࡏ

ఎڷవ ࠙గంࡹ ఆࣔరంࡹ ఏక࠼࢘ ޒࡎం۪ట ఫ࡯తంڴ ఉంܿం޴. 

झߤࢗఓ ࢟࢘ࡗڡ࠳  రࡱڒ: 

࣎ ,ࡱڴ࢑࠙ ݡ࠮ ऱߘࢗఓ ࢟࢘ࡗڡ࠳ ڴరణం߄ࣃ  ࡹఉషपऴపసరణ & ࡽࡍۃ ,ࡹ

అంࡹܿࠈ޶ ఉంܼ࠼. 

झߤࢗఓ ࢟࢘ࡗڡ࠳ ࡹ࣎ .1 झߠࢗఓ ࢟࢘ ࡗڡ࠳ : ଊ ࣎ࡹ నࡌߵ ࡱߕ࠮థࠫక 

నࡱߕ࠮. ఈ ఓߘࢗऱ ࠪڻऒ ఉతओ ߘవऱ࢘ࡗڡ࠳ ࠲ऱ ࠪऴతߘࡌ݋ फࣃۯ फޒ  ,࠼

త޳छ యవۯ ࡮ڼࡍమ ࠾ࡍపన మޑ ࡌ ऐ۪ . అޙ࠼ అ޴ ࢘  ޳ࡶ ంచడం࠼

రङڒ ۃంړࠐ ࠾ࡍమ ۃऱం࡯ࡍۃ కߦ࡮లߖ ߘరछ ࣕంచ޶ࡶ. 

झߤࢗఓ ࢟࢘ࡗڡ࠳ ࡽࡍۃ .2 झࡽడ࠵ ࡽࡍۃ :  ,࠼ఉంܼ ڵ࡯క ࡱऴతߦ పనޑ 

ఇܽࡶࡍۃ ࢑ం޳ࡶ ۃ ࢘ फࣃۯ ߘలߘంచడం ప࠼  ڼ࡮ऱ అߠఆ ࢟࢘ࡗڡ࠳ ޴ఇ .࠼

OFF  ࣃब ంచవڵࡆఉప ޜలߕ ऐ۪ . ఉ޳హరణࢂڒ ݟڝ ڕच  ࡛ߗప ޳ࡶ ࡱపۯ ,

వంటలࡹ వంట ࣋ۯటߩओ ంచవڵࡆఉప ߘలߘప ݡంࡓ ఈ ࡍࣃښఒ ݡ ऐ۪ . 

3. ऴపసరణ ࢟࢘ࡗڡ࠳ ఓߤࢗ: ఉషपऴపసరణ నߕ࠮ల సందరग ంࣾࣇ ࡹघ  ࢘ ࢟ 

ఓߤࢗ ఆࣔߖࡌऒ లऐڒ  ऒࡏऱవࠓ  ఒక ړߖݞ  కڵ࡯ ఉంܿం޴. ࣖ టࡏऱ ࣝړࠬࡗݭ 

కࢳࡱత ఉࢽप ऴగతߖ ߖయంࡍޠంచܼړߖ అߘసంߖ߄ంచబݟ ఉంܼ࠼, 

థࡗघ दࣃ కएࡅ ݋  ప95 ߅ࡍ ° C ߘం230 ݟ ° e వరڕ ఉంܿం޴. ఇڡښ ޴, 

ࠉ ए࣊ ܿऱ, ߤߕ-కܼ޳ࡶ ࠼ తంࡍ޷ వంటల࡮ۧ ݞږ ࡹ బࣗ࠭ఖ 

ऴపࡆగం మ࡮ۧ ࠾ࡍ ࣏కరङ వంతంڴ ఉంܿం޴. ఇ޴ కల࠼క ޳ࡶ 

సछ తంऴతంڴ అߖऒ ంచవڵࡆఉప ࡱ߇࢑  ऐ۪ . 

 



How the Microwave Oven Functions 

 

Figure 11.2: Microwave Functional Diagram  
1. Microwave Generator also called the Magnetron is the heart of the Microwave oven. 

The frequency of Microwave generated is 2.54 GHz or 2.54x109 Hz i.e the molecules 
of the microwave vibrate 2.54x109 times in one second. The wavelength of this 
vibration is calculated by the WAVE EQUATION: 

Velocity = Wavelength X Frequency OR Wavelength= Velocity I Frequency 

Velocity of light= 3xlO10 cm per sec; Frequency= 2.54xl09 per sec. 

Thus the wavelength of Microwave is = (3xl010 cm/sec) I (2.54xl09 /sec)=' 12 cm. 

2. The magnetron forces these microwaves into the food compartment through a channel 
called a wave guide. 

3. The food bowel lies on a turntable, spinning slowly round so the microwaves cooking 
takes place evenly. , 

4. The microwaves gets reflected from the metallic wall of the cavity and bounces back 
and forth. As they reach the food particles the waves penetrate the food particles and 
they make the molecules of the food particle to vibrate briskly as the frequency is very 
high. 

5. Vibrating molecules have heat so, the faster the molecules vibrate, the hotter the food 
becomes. Thus the microwaves pass their energy onto the molecules in the food, 
rapidly healing it up. 

 

 



ऒڻࠪ ݞږ ట࡛ࡔజన ࢟࢘ࡗڡ࠳ .1 फࣃࡱߧ ߖఅ ࢟ࡌ݋  ߤࢗఓ ࢟࢘ࡗڡ࠳ ࡏ

కएࡅ కएࡅ ࢟࢘ࡗڡ࠳ .ݥంڷ   ߲నఃߩనङ ం 2.54 GHz 2.54 ޳ࡶx109 Hz 

అనࡅ ࢟࢘ࡗڡ࠳ ڴకए  అࡱ࢓ރ ఒక ࣊క2.54 ࡹߘx109 ࡏࣃऱ 

ऴపకܽࣃफ కएࡅ క࡯ఈ కద .࠼  తరంగ޼ర डङ ం WAVE EQUATION ۯత 

एړࡵ ంచబޔݡం޴: ࢘గం = తరంగ޼ర डङ ం X ڙࡎࠆछ झߗ ర޼తరంగ ޳ࡶ  डङ ం = 

छڙࡎࠆ I ܾࣄ࡮ࢗ झߗ ओࡱడࢗ ܘऱڝ    = 3xlO10 ࣊ం. ڙࡎࠆछ झߗ  = 2.54xl09 

࣊కڕߘ. అం޶వలన ࡅ ࢟࢘ࡗڡ࠳కए  తరంగ޼ర डङ ం = (3xl010 cm / sec) I 

(2.54xl09 / sec) = '12 ࣊ం.ࠬ.  

ऒڻࠪ .2 छ޳ ࡽߜఒక ۸ ۯ࡯ߧ ߖఅ ݭڽ ࢟࢘ ߘవऱ࢘ࡗڡ࠳ ఈ ߤࡌ݋  ݭߺ ࡌ

కంࡓߦ दघ ం ऱ݇ ऒߜڵ ఆࣔర .޴फంࣆࢢऴప࢘ ړ  ఒక ऴభమణ తలం ࠬద ఉం޴, 

మघߜ  ڴవంట సࠪనం ࢟࢘ࡗڡ࠳ బܽदڒ ,޴ఉంܿం ޕڷࡏޒ ऱݩంࡘ ڴ޴

జޔڷࡏం޴. ,  

झ࢟࢘ࡗڡ࠳ .4 కएࡅ హరంڕ   ࠾ࡍమ ޴फంࣆࠉంࠉޒऴప ݟంߘ డڿ హࡹ 

࠭ంߘࢗ ڕ޶కߤࠔ ڕझ  అޔ࢓ంࡏ࢐ .޴ ఆࣔర కހలߘ 

నऒڕࡏۯ ओߩ ۱۪ऐ ߘలހఆࣔర క ࡱڴతరం ݡ  ࠾ࡍమ ࠼ޑ߱ߖڜ

छڙࡎࠆ झߗ एڕఎ ࡮ۧ  వڴ ఉండటం వలన ఆࣔర కణంߖࡹ అ࢓ރలߘ 

కదలऐ ڴన࢑ڛࡏ۪ డం.  

5. కంߧంۯ అߖݟ࢘ ࡱ࢓ރ కڵ࡯ ఉంܼ࠼, ࢘గంڴ అ࢓ރల 

ऴపకంపన࠭, ࢘ߖݟ ఆࣔర࠭ అޔ࢓ం޴. అం࢟࢘ࡗڡ࠳ ۯ޶ ఆࣔరంࡹ 

అ࢓ރల߯ ࡍ࢐ శړ फߖ, ࢘గంڴ నయం ࣆۯफం޴.



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 11.3: Important Components of Microwave Oven 

The Microwave Front Panel Controls: 
The figure below identifies the Front Panel controls of Microwave. The importani controls 
are as below: 
1. Start: This button will start the Microwave. 
2. Stop/reset: This button will stop the cooking. 
3. Various Modes: Like Convection, Grill, Defrost. 
4. Timer control. 
5. Various timing settings. 

ङߦ ݋ऴఫం ࢟࢘ࡗڡ࠳  :ࡱయంऴతణߖ ࡽߜ

కएࡅ ࢟࢘ࡗڡ࠳ ంద ߸గ࡛ࡍڡ  ऴఫంߦ ݋ङ  .޴फంࣆफࡍڷ ߘయంऴతణలߖ ࡽߜ

ऒߕంద ఉࡍڡ ࡱయంऴతణߖ ޒమڷ޴  :࠼

 .޴ంޔ࢓రంభమࡌߵ ࢟࢘ࡗڡ࠳ ߤరంభం: ఈ బటࡌߵ .1

2. ఆۯ ݋࣊ࡎ / ߩయంݟ: ఈ బటߤ వంటࣆ࢘ߧ࡯ߖ ߖफం޴. 

Microwave important components identification after opening 



 

3. ࢑࢑ధ ݡ࠵ऱ: కߝछ ఫऱ࣒ݟ ,ࡽࡍۃ ,ߤࣾ द వంܽ࢑.݅మ࡛ ߖయంऴతణ. 

5. ࢑࢑ధ ݅ࠫంۃ ࣊ܽदంࡱڷ. 

 
 
 
 
 
 
 
 
 
Troubleshooting Guide 
Practical exercises- You can do the following important practical with this troubleshooting 
Guide: 
1. Rectify the faults leading to Fuse Blow off when cooking is initiated. Check whether 

there is a short in the HV Capacitor. 
2. Rectify the fault leading to non response of touch switches (front panel). 
3. Rectify the fault leading to dead set. 
4. Rectify the fault leading to long cook time. 

Important Safety Information: Microwave ovens are among the most dangerous 
appliance to work on. It has High Voltages and can be fatal to work without safety gears. 
Adequate precautions are required while troubleshooting and repairing. 

ړࡌߵ दక࢐ ࡽङ लࡲࠋఈ ऴట ࡏࠬ -ࡱࠪ࠻ ܽంࡍڡ ޜ ݭڽ ۃం޴ ࠭ఖङ  న࠳

ఆచరހతघ క ۯయగలࡏ: వంట ࡌߵరంࠚంۨనߩओ ङ߻ ݡ एڷం࠼ऱࠓ  ܘ  

ऱ ۨనऒࡗటࣄߦڙ HV .ݟదभం޴ࡍస ߘలߦࡹ ࣋ޓࡍ޳ ऒߕఉ ߕ޼  ޾ࡶ ࡆ

తۯ ڥߖయం2 .ݟ. ట۶ ࣄछ ऱ۪ (࠭ంߦ ޶ङ కएࡅ (ࡽߜ  ऴపޒసओ ందనڕ 

ओߩత ࣋ޓࡍ޳ ओߩత ޴ంࣄޓࡍ޳ ݋࣊ న࠼߱ߖచ .3 .ݟయంۯࡍస ߖ  

స޵ .4 .࠼ۯࡍర ड ڡڕ సమయం ࣄޓࡍ޳ం޴ తߩओ  స࠼ۯࡍ. ࠭ఖङ  న࠳



 

భऴదޑ సࠪۧరం: పۯߖయړߖݞ అతङ ంత ऴపࠪదకర࠳న 

ఉపకరހల࢟࢘ࡗڡ࠳ ࡹ ఓߘࢗऱ ఉߕऒ दజࡶ࢛ క߅అ ޴ఇ .࠼ ऱߘ కڵ࡯ 

ఉంܿం޴ మ࠾ࡍ భऴదࡏڼ ޑऱ ڕࡶంݞ పۯߖయܼހࡌߵ ړߖంతకం 

వ۪ऐڒ . ऴటܽࢶ ࡽࠋంۃ మ߮ࡍ ࠾ࡍ◌ి◌ంۃ అޙ࠼ తڵనంత ܉ऴగతफࡱ 

అవసరం. 

 
Problem-General Specific Symptoms Action to be taken 

Heating or cooking 
problems 

Oven runs but does 
not heat 

Check if HV Diode is short. 
Check if HV Transformer is OK. 
Check if Magnetrom is short. 
Check if Magnetron dome (or antenna) damaged 
from arcing (if this is the case, check for a stalled 
stirrer/antenna). 
Check if there is a Magnetron Insulator 
breakdown. 
Have a visual inspection for Short in HV wiring. 
Short HV Capacitor- Check if Fuse blows 
after start of cooking- 
Check with HV Diode-whether it is Open. 
Test for Open Magnetron Filament 
Check if Intermittent or oxidized connection to 
one or both magnetron filament terminals. Check 
if the HV transformer is Open Circuit(usually the 
primary winding) 
Test if the interlock switch is defective 
Burned slip-on connector to interlock switch. “ 
Inspect and repair as necessary. 
Test for Defective triac. 
Test if there is Open fuse in HV circuit (more 
common in commercial models) 
Test if there is Open HV capacitor (uncommon) 



 

 
 Low and slow heat 

Measure the Line Voltage 
Magnetron will need replacement in the fol-
lowing cases: 
- Magnetron used for more than 2,000 hours. 
-Cracked magnet(s) can be fixed after inspection. 
-Burned dome (antenna) can be fixed after 
inspection 
-Magnetron insulator breakdown can be fixed 
after inspection 

 Intermittent heat Intermittent or oxidized/burned connection to 
one or both magnetron filament terminals can be 
fixed after inspection . There can be a burned 
slip-on connector due to a poor crimp joint,‘hr 
weakened connection. Which can be repaired or 
replaced as necessary. 

 Hot spots because of 
uneven heating 

Check for mechanical bind, loose terminal 
connection or open motor windings 

 Starts cooking by 
itself OR Only cooks 
at full power 

Test for Defective triac and replace if required. 

   

Mains Power Problem 
Completely dead (as 
though unplugged) 
Goes dead inter-
mittently 
Goes dead in mid-
cycle (overheats) 

Check for mechanical bind, loose terminal 
connection or open motor windings. 
Inspect and Clean as necessary 
Inspect and Clean as necessary 

Timer, Control 
Panel or Function 
Problem 

Timing problem Check for mechanical bind, loose terminal 
connection or open motor windings 

 Control Panel and 
mode selection or 
operations problem 

Defective touch panel (keypad). NOTE: If none 
of the pads respond, the problem could be 
elsewhere. 

 Display Problem Defective control board (main printed circuil 
board) or sensor unit.) or Display board 
defective. Replace or repair as required  



 

Function of Important Parts of a Microwave Oven 
1. The High Voltage Rectifiers: The high-voltage rectifier (diode) works along with the 

high-voltage capacitor to effectively double the already high voltage that h 

provided by the power transformer. This powerful voltage, about 3000 - 5000 volts DC 
(depending on the model), is applied to the magnetron tube, causing it to produce the 
microwave energy that cooks the food. 

ړࡓ ܘदࡶ࢛ ࣝ दࠀయࡏऱ: ࣝ-࢛ࡶदړࡍ ܘझ  ܘदࡶ࢛-ࣝ (ݭࡆడ) య࡛ࠀ

ఇపओ ܿߦ फࡗటࣄߦڙ ఉనऒ ښܽ  అ߅క ࢛ࡶद܌ऒ  సమరबవంతంܽࡓ ڴदంߩ 

 .޴फంࣆۯߖప ړߖݞయۯ

శړ फ ߕࡌ݋झ औ రघ ࡛ అం޴ంۨన. ఈ శړ फవంత࠳న ࢛ࡶद5000 - 3000 ,ܘ ࢛లदଊ 

DC (࠵డࡽ ఆ߄రంڴ), ࠪ ऒڼ ࡍవ ڕటदంھ ߤࡌ݋ फంచబޔݡం޴, త޳छ  ޴ఇ ࡌ

ఆࣔߖࡌऒ  ఉړݟం࢟࢘ࡗڡ࠳ ۯ శړ फߖ ఉతओ  .޴फంࣆۯ फޒ

 

Caution- before doing any test unplug the microwave oven and discharge all hv 
capacitors. 
Testing the HV diode requires an ohm meter with at least a 6 volt battery in order to 
accurately measure the front to back resistance of the diode. Meters with insufficient battery 
power may read infinite resistance (open) in e&ch direction, mistakenly showing a good 
diode as being open. 

The following resistance tests a diode and conclusively indicate a shorted diode. 
On physical inspection In most cases, defective diodes, whether shorted or open, will show 
some physical signs of the defect, such as a burned crack, a blistered spot, or it may even be 
split in two. Also, a shorted diode will usually give off a pungent burning odour. 

కएࡅ ߤࢗఓ ࢟࢘ࡗڡ࠳  ࠭ఖङ కएࡅ ࡱڴ࠙ న࠳  పߖ 

ړࡓ ܘदࡶ࢛ ࣝ .1 दࠀయࡏऱ: ࣝ-࢛ࡶदړࡍ ܘझ  ܘदࡶ࢛-ࣝ (ݭࡆడ) య࡛ࠀ

ఇపओ ࣄ࡯फ కࡗటࣄߦڙ ఉనऒ ښܽ  అ߅క ࢛ ऒ܌दࡶ  సమరबవంతంܽࡓ ڴदంࣆۯ ߩफం޴. 



 

శړ फ ߕࡌ݋झ औ రघ ࡛ అం޴ంۨన. ఈ శړ फవంత࠳న ࢛ࡶद5000 - 3000 ,ܘ ࢛లदଊ 

DC (࠵డࡽ ఆ߄రంڴ), ࠪ ऒڼ ࡍవ ڕటदంھ ߤࡌ݋ फంచబޔݡం޴, త޳छ  ޴ఇ ࡌ

ఆࣔߖࡌऒ  ఉړݟం࢟࢘ࡗڡ࠳ ۯ శړ फߖ ఉతओ  .޴फంࣆۯ फޒ

ࣛచऐ ऒߘࢗఒ ࢟࢘ࡗڡ࠳ ޶ం࠭ ړߖయܼۯ ࣾࡎప ߕ޼క- ఏࡍ  అనओ ଊۃ 

ऒߖఅ ࠾ࡍమ ݟయంۯ  HV ࣄߦڙటࡏऱ ۧݟऑ ࡛ ण ࡯࠻ۯ. 

HV డݡࡆऒ  ప࣋ऀࡎफ కߗసం ఒక 6 ఓࡽद ࠈङ టޜࡎ ఓ࠹ ࠬట࡛ 

అవసరమޔ࢓ం޴, డࡅ ݭࡆకए  ऴపޒఘటనߘ సۯࡍయړߖݞ ࠭ంڴ޶ 

ङࠈ నంతڵత .ڕ޶ంۯ࡯ڜ టࡎ శړ फߖ కڵ࡯ ఉనऒ  ࠬటࡏऱ అనంత࠳న 

ఓ߭) ߘధకతࡗߖ చదవవ ࡹశ޴ e & ch (ߤ ऐ۪ , త޳छ  ठ మంۨڴࡍస ࡌ

డݡࡆऒ  ఓ߭ ठߕ  .޴ంޔڷࡏంచడం జߧ۫ 

ऒݡࡆఘటన ఒక డޒऴప ޴ంړ  పࣆऀࡎफం޴ మࡍߖ ࠾ࡍ मషदంڴ ఒక ۨనऒ  

డݡࡆऒ  .޴फంࣆۨࣇ 

गࡌసంద ࡮ۧ ࡹలనࢣࡍక పޒࠥ ऱࡹ ऱ, ۨనऒݡ࠼షद డ࠼పࠝࡹ ,  ޳ࡶ ڴ޴

ओߩనۨࡍޘ బख޺ ,ݡ నऒޒ  పࢂڷऱ, ఎࡍڵన ࣃओ  ݞږ ࡹంܽݟంࡓ ޴ఇ ޳ࡶ ,݋

࢑భ܊ంచబడవ ऐ۪  వంܽ ߖڜऒ  ࠥ फࣃߧߖక ࡱޑښక సంޒ ۨ ఒక ,ݞږ .࠼ నऒ  

డ߄ࣃ ݭࡆరణంڴ ఒక ޓऴవ࠳న దహనం ࢐సన ఆࠆ ఇࣆफం޴. 

 

Practical Exercise-Testing the HV Diode 
Test Procedure for Testing HV Diode: 
• Unplug the oven and open the screws and open the outer cover and locate the HV 

Diode. 
• DISCHARGE ALL HIGH VOLTAGE CAPACITORS as per recommended 

procedure. 
• Carefully remove the lead that goes to the capacitor (the ground connection may remain 

attached) 
• Set the ohmmeter to read ohms at a scale of 10 K or higher. 
• Measure the resistance in FORWARD BIAS across the terminals of the diode by 



 

touching the positive meter probe to the anode and the negative probe to the cathode 
(the cathode is the side that goes to ground, usually marked by an a^tow, dot or stripe). 

• A normal diode, depending on make and model, should read about 50,000 to 200,000 
ohms. 

• Reversing the leads (REVERSE BIAS) should produce a reading of infinity (open), 
unless there is a bleeder resistor across the diode, in which case the reading would show 
the [megohm] value of the resistor. 

• If the meter shows continuity in both the directions, the diode is shorted. If infinity is 
read in both directions, the diode is open. In both the cases the diode should be replat rd. 

• In some models the diode is located inside of the high voltage capacitor. In this case, 
identify the diode terminal and perform the same test as above, measuring from the 
diode terminal to the capacitor’s metal case. 

 :జ࡛ࣅࡖߵ సం ࣒݃दڝ ݭࡆHV డ ۃदంࣄ݃

• ఓߘࢗऒ  అనओ ଊۯ ۃయంݟ మ࠾ࡍ మరۨࡍޘ ࡱ బయܽ కవࡏऒ  HV ,ۨࡍޘ 

డݡࡆऒ  .ݟफంచంࡍڷ 

झࡏ߷ࣄ • ऒߖరం అڒనం ऴప߄࢑ నࣄۯ   ࣝ  ࢛ టరࣄߦڙ ܘदࡶ ऱ࢑ ߘడ޵యంݟ. 

एࡏటࣄߦڙ • चࢇࢗ   ऴప߄నత܉ ߘऴగతफ࢘ࣄޓ ڴయంࡘۃ) ݟంݭ కߤࣾߜ 

ఉండవ ݟంచబݟܔ ऐ۪ ) 

• ఓంࠫࠬߖ చ޳ࡶ ࡹړ 10 ࢘޴ అంతకం݄ ఎڕए వ ఎޔफࡹ చڝ࢓޶ంݟ. 

• డݭࡆ ݃ घࡍ నࡽ BIAS ݡߠ࠻ ࡹए  అږߘల࠳న ࠬ ట࡛ߵ  ऒࠋࡗ  కడంޑ 

మڒ ࠾ࡍङ एݡޭ  ऴపږޒలߵ   ఒక a tow, dot ڴరణం߄ࣃ ޴ߝఅ ݭޭڒ) ࠗࡗ

 .(తڶ ޳ࡶ

• తࡏ࠻ మ࠾ࡍ నߕ࠮ ఆ߄రంڴ ఒక ߄ࣃరణ డߘ 50,000 ݭࡆంݟ 

200,000 ఓ ऱ࠭ చ࢑޴ ఉం࡯ݞ. 

డݭࡆ అంతܼ రక फ࣒ ఉనऒ ށࡍ࢐ߖ వࡌ టऱޙ࠼ తపओ झݭࡰ , వࡍ)  झ࡛  BIAS) 

షदత (ఓ߭ޒఅऴప ߘ ఈ సందరग ,࡯࠻ۯ పఠనం (ߤ ంࡹ పఠనం మߘగడ 

కएࡅ  .޴ంޔߩ۫ ߘవࡱ࢑ [࠹ڿ࠱] 



 

 ݡంࡓ .޴ంޔठڷత ݭࡆफ, డ࣋ߧ۫ ߩంڵࣃనڜ ట࡛ࠬ ߙࡹంܽݟంࡓ •

 ݡంࡓ .޴ంޔݡరవబޘ ݭࡆడ ,ޙ࠼࢑నటऱ޴అనంతం చ ࡹశల޴

సందࡌग ऱࡹ  డݭࡆ rd  ࣃब నంࡹ ఉం࡯ݞ. 

ऒߖڜ •  నࡱߕ࠮ డݭࡆ అ߅క ࢛ࡶदࣄߦڙ ܘట࡛ ࡹపల ఉం޴. ఈ 

సందరग ంࡹ, డݭࡆ ݃ घࡍ నࡱऒ ݃ ݭࡆफంۨ, డࡍڷ  घࡍ నߘ ࡽంࣄߦڙ ݟట࡛ 

కएࡅ ߯ ,ۯ࡯ڜ ڕవర ࣆښ ࡽట࠱  న ఉనऒ  అ޻ పߘࣾࡎ అమۯ ࡱయంݟ. 

 

High Voltage Transformer 
HIGH-VOLTAGE TRANSFORMER as the name implies High Voltage to the unit is the 
POWERHOUSE of the microwave oven. With an input of240 VAC applied to the primary 
winding, the high-voltage transformer (also referred to as power or plate transformer) steps 
up that primary voltage to a very high voltage. This high voltage is then boosted even higher 
by the voltage-doubling action of the capacitor and diode. The resulting voltage, about 3000 
- 5000 volts DC (depending on the model), is available at the high voltage (output) tap (see 
illustration). 

The transformer also has a second output winding which is stepped-down output that 
provides the filament voltage (typically 3 t<j 4 VAC) to the magnetron tube. It is dangerous 
to measure this voltage. 

झߕࡌ݋ ܘदࡶ࢛-ࣝ औ రघ ߖ࠿ ,޴फంࣆۨࣇ ߘࡏ߮ ࡛ एܿ  అ߅క ࢛ࡶदܘ 

అ࢟࢘ࡗڡ࠳ ޴ߝ ఓࡅ ߤࢗకए  POWERHOUSE. ࡌߵధࠫక ࢘ࣄ࠮తڕ 

240 VAC ࡅకए  ఇߘओ झߕࡌ݋ ܘदࡶ࢛-క߅అ ,ޜ ݋ औ రघ ࡛ (శړ फ ޳ࡶ  ߮ ऱ݋ 

झߕࡌ݋ औ రघ ࡛ అࡱߧ ݞږ ߖవబޔݡంࡌߵ (޴థࠫక ࢛ࡶद܌ऒ  అ߅క 

ए܌दࡶ࢛ ओߩఅ ܘदࡶ࢛ క߅ఈ అ .޴ంࣄ࢘   ݭࡆడ ࠾ࡍట࡛ మࣄߦڙ ݡ

కएࡅ చరङ ߩदంܽࡓ-ܘदࡶ࢛  छ޳  एڕంత ఎࡍమ ࡌ ࢙ం޴. ఫ࡯తంࡶ࢛ ڴदܘ, 

 ܘदࡶ࢛ క߅అ ,(ڴరం߄ఆ ࡽడ࠵) లदଊ DC࢛ 5000 - 3000 ࡏࠪࣆ

(అ࢓ ओܿ ङܼ (݋  .(ݟహరణ ۫డం޳ఉ) ޴ఉం ࡹܿࠈ޶వదभ అం ߵ

झߕࡌ݋ औ రघ ࢓ండవ అࡓ ݞږ ࡛ ओܿ ऒڷంݟ࢑ం ݋  కڵ࡯ ఉం޴, ఇ޴ 

ऒڻࠪ  ߘ (t <j 4 VAC 3 ڴరణం߄ࣃ) ܘदࡶ࢛ ݋ం࠱ల߸ ړటदంھ ߤࡌ݋



 

అం޴ంۯ అ࢓ ओܿ दࣃ  ݋ ం  .ऴపࠪదకరం ۯ࡯ڜ ܘदࡶ࢛ ఈ .޴ఉం ߵ

 

Testing the HV Transformer  
Practical Exercise: Testing the HV Transformer 

Caution: Before doing any test unplug the microwave oven and discharge all HV 
capacitors 
1. UNPLUG the oven and open the oven. 
2. DISCHARGE ALL HIGH-VOLTAGE CAPACITORS as per specified procedures. 

3. Disconnect the high-voltage lead from the transformer’s high-voltage terminal . 
4. With an ohmmeter set to the lowest resistance scale, R X 1, measure the resistant e from 

the high-voltage terminal to the transformer chassis which is grounded. I'm models 
having two or three high-voltage taps perform the measurement from each tap to 
chassis ground. 

5. The meter should read about 55 to 70 ohms, depending on which high-voltage tap is 
being measured and the model being tested. A substantially higher or lowei leading 
would indiiale that the transformer Is delcctive. 

6. Carefully disconnect the leads from the primary (input) terminals. 
7. Measure from one transformer primary terminal to the other for a normal reading of 

less than 1 ohm . A substantially higher reading would indicate that the primary 
winding is open. 

8. Set the meter to its highest resistance scale and check from each transformer primary 
terminal to the transformer chassis (ground) for a normal reading of infinity (open 
circuit). Any measurement of resistance would indicate some degree of a short to 
ground 

9. Set the meter back to its lowest resistance scale. Then carefully disconnect the filament 
leads and measure from one filament terminal to the other for a normal resistance of 



 

less than 1 ohm. 
10. Set the meter to its highest scale and measure from each filament terminal to chassis 

ground for a normal reading of infinity (open circuit). Any measurement that is 
substantially different from the normal readings would indicate a defective 
transformer. 

ङ࠼߰ .1 ङ࠼߰ ࠾ࡍమ ݟంచంࡍవࡱߖ ߖ  .ݟరవంޘ ߖ

एࡖ߮ .2 నऒ ऒߖఅ ڴణంڷߘఅ ڕలߕ߄࢑   ࣝ-ఓࡶदࣄߦڙ ܊టర ऱߘ 

࢑డ޵యంݟ. 

झߕࡌ݋ .3 औ రघ కएࡅ ࡛ घࡍ݃ ܘदࡶ࢛-ࣝ  నߘ ࡽంࡶ࢛-ࣝ ݟदݡࡰ ܘऒ  

సएݟ ڡߜ द ۯయంݟ. 

4. తڕए వ ࡗߖధకత  ࣃब ऐࡍఅమ ړ࠼ న ఓ࠱घ  ߘధక ఇܿࡗߖ ,R X 1 ,ޜࡏట࠱

అ߅క-࢛ࡶदࡍ݃ ܘघ నߘ ࡽంߕࡌ݋ ݟझ औ రघ ࡛ చऴటం వరࣆࡱڜ ڕफంߘߝ .޴ 

ङܼ ޒऴప ࡹనం޳࠳ చऴటం ࡱ࠼ࡿڕ ܊दࡶక ఓ߅అ ݡ࠮ ޳ࡶ ݡంࡓ  ߵ

రछߖ లతڜ ݟంߘ ࣕంచړߖݞ కڵ࡯ నࡱߕ࠮ ఉߕऒ  .ߘ

5. ࠬట࡛ 55 ߘంۨ 70 ఓ ऱ࠭ చ࡯࢐ڝ࢓޶, అ߅క ఓࡶद܊ ङܼ फࣃࡱڜ ߵ  ࡏ

మ࠵ ࠾ࡍడࡽ పऀࡎంచబߕࡌ݋ .࡯ݞझ औ రघ ए࡯ݥ ࡛ ଀ڡ అߩۮ ߖओ దగڝ ठ 

࢑ధంڴ ఎڕए వ ޳ࡶ తڕए వ  ࣃब  .޴ంܿంڕࡏۯ ړ࠼

 ߵ.6 ओߘధࠫక (ఇࡌ ݃ (݋ घࡍ నࡽझ झݡࡰ ݟంߘ  ऒ సएݟ ڴऴగతफ܉  ڡߜ द ۯయంݟ. 

7. ఒక ߄ࣃరణ ߠࡌ݋झ ओ ర द࡛ घࡍ݃ ధࠫకࡌߵ  నߘ ࡽంݟ మࡖక1 ړߖ޳ ఓ࠹ 

కం݄ తڕए వ చదవܼڜ ړߖలత. గణߗయంڴ అ߅క పఠనం ࡌߵధࠫక 

 .޴फంࣆۨࣇ నܿऱۨࡍޘ యటం࢘ࣄ࠮

అతङ ߖ޳ .8 बࣃ  ధకࡗߖ క߅ ࠬ ړ࠼ టࡏऒ  ࣊ అనంతం (ఓ߭ ࣄۯ ݋ एࡐస ߤ ङ  (݋

కएࡅ झߕࡌ݋ ޒసం ऴపڝ రణ పఠనం߄ࣃ  औ రघ  ߵ࡛ घࡍ݃ థࠫకࡌ నߘ ࡽంݟ 

झߕࡌ݋ औ రघ ࡛ చऴటం (޳࠳నం) ߘంݟ తۯ ڥߖయంݟ. ऴపޒఘటన ࡅకए  

ఏ ڜలత ڜంత ڜంۮం తڕए వڴ ఉంܿం޴ 



 

एڕత ޒఅ ߖ޳ .9 వ ऴపޒఘటన  ࣃब ࠬ ړ࠼ టࡏऒ అమరऐ ڵࡍޒ  ంݟ. అߩओ  ݡ

ऒߕల కࢲ࠭ߖ 1  తڕए వ ࡗߖధకత ڝసం ߸ల࠱ంࡍ݃ ݋घ నߘ ࡽంݟ 

మࡖకړߖ޳ ߸ల࠱ంݭࡰ ݋झ  మڜ ࠾ࡍలత܉ ߘऴగతफݟ ڴసए ڡߜ द ۯయంݟ. 

10. ࠬటࡏऒ అతङ ߖ޳  बࣃ  క߅ అనంతం (ఓ߭ ࠾ࡍమ ړ࠼ एࡐస ߤ ङ  (݋

కएࡅ  ఒక ߄ࣃరణ పఠనం ڝసం చऴటం ړߖߕ޳࠳ ऴపޒ ߸ల࠱ం݋ ݃ घࡍ నࡽ 

నऒࠚ ڴయంߗగణ ݟంߘ లڷంݟࡎ రణ߄ࣃ .ݟచం࡯ڜ ݟంߘ  ߕ޼న ఏ࠳

झߕࡌ݋ షद࠼పࠝࡹ లత ఒకڜ औ రघ ऒࡏ  .޴फంࣆۨࣇ 

Magnetron 
THE MAGNETRON is the heart of a microwave oven. It produces RF energy of 2.45 GHz 
and radiates the energy into the cooking cavity where it is absorbed by the molecules of the 
food. The magnetron uses permanent magnets and a half-wave voltage doubler circuit (the 
HV capacitor and HV diode) to oscillate and produce the 2450 Mhz cooking frequency, thus 
converting the 50 Hz supply voltage into microwave energy of 2.45 GHz. 

Testing the Magnetron: The Magnetron condition can be found out from visual 
inspection and will require replacement. The following are the visual inspection symptoms 
that may suggest replacement of the Magnetron: 

A small burnt spot on the magnetron insulator - indicates breakdown of insulation 
material. With subsequent uses it clearly shows visual evidence of the failure. It will 
produce Loud hum, no heat, arcing sound, electrical burning smell 
MAGNETRON 

 ఒక ࢟࢘ࡗڡ࠳ ఓࡅ ߤࢗకए కएࡅ GHz 2.45 ޴ఇ .ݥంڷ   RF శړ फߖ ఉతओ  फޒ

ړశ ޴అ ࠾ࡍమ ޴फంࣆۯ फ ࡅకए  అ࢓ރలۯ ऴగࣕంۯ వంట ڕహరంࡹ శړ फߖ 

ऴపసࣆࡍफం޴. ࠪ ऒڼ శछࢡ ߤࡌ݋ త అయࣃए ంޑలߘ మ࠾ࡍ సగం ࢘ ࢟ ࢛  ܘदࡶ

एࡐట࡛ సࡘ ङ  MHz వంట 2450 ߘ (ݭࡆHV డ ࠾ࡍట࡛ మࣄߦڙ HV) ݋

छڙࡎࠆ झߗ ఉతओ ࠾ࡍయడం మۯ లనంݩ ړ छ޳త ,޴फంࣆۯ फޒ  ࡌHz సరఫ 50 ࡌ

ఓࡶद2.45 ߖ܊ GHz ࡅకए ړశ ࢟࢘ࡗڡ࠳  फࣆࡏࠪ ڴफం޴. 

ऒڻࠪ ऒڻࠪ :ࣾࡎప ߤࡌ݋ దృశङ ߖޒबࣄࡍప ߤࡌ݋  తߘ ڥߖంݟ కھߘనవ ऐ۪  

మ࠾ࡍ భࡎ फ అవసరం అޔ࢓ం޴. ࠪ ऒڻ కएࡅ ߤࡌ݋  భࡎ फۨࣇ ߖంۯ దృశङ  

తڥߖ లࣾࡍڡ ࡱހం࢑޴: 



 

ऒڼࠪ झߘఇ ߤࡌ݋ ओࡕటࡶ  ఒక ۨ నऒ बࣃ  న࡯ڒ  నం - ఇߘझ కएࡅ రबం޳ప ߤషࡶ  

ऑۯ࢑ దం ࣆۨࣇफం޴. తޒ࢐ࡏ ఉపࡱڴࡆ సओ షदంڴ ࢙ ఫలङ ం ࡅకए  దృశङ  

ఆࡱࡌ߄ కࣃߧߖफ ऒࡍఆ ,݋ࣖ ఏ ,࠹హ ݭࡺ ޴ఇ .࠼ ంۃ ࣏ంݭ, ఎలवړ दకࡽ 

బࡍऒ ంۃ घ࣊ ఉతओ ߘల ࡽ  ޴फంࣆۯ फޒ
 
The Magnetron will need replacement. The problem is depicted in the following picture: 
 
 
 
 
 
 

F
F
i
g
u
re 11.4 A Small burnt spot indicating replacement of Magnetron  

Cracked Magnet(s)- Will have symptoms of weak or no heat, magnetron gets extremely hot 
(overheats), intermittent arcing or “snapping” sound 

Magnetron will need replacement 

 

Figure 11.5: A cracked magnet in a magnetron indicating replacement of 
Magnetron  

Burnt Dome (or Antenna) is caused by arcing due to back feeding microwave energy. When 
this occurs, check for a stalled or arcing stirrer blade or non-rotating antenna assembly. In 



 

units with multiple magnetrons, the cooking tray has to be raised in order inspect the 
condition of the lower antenna assembly. This also will show weak or no heat and arcing 
sound during the cook cycle. 

In this case the Magnetron needs to be replaced and if damaged badly the antenna and 
stirrer assembly also need to be replaced. 

ऒߕం݃࠻ ޳ࡶ) ࠹ݩ ڼࡍޒ ङࠈ ( ࡎఎన ࢟࢘ࡗڡ࠳ ݭ߹ ڡ ण ڒరణంڴ ఆࡍ ण࣒  

फࣃۯ ओߩసంభ࢑ంۨన ޴ఇ .ࡏ ఆర ޳ࡶ న࠼߱ۨ࡯ߖ ఒక ,ݡ ठܘߞन కࠐ  ࡶ޴ऱݡ 

ऒߕం݃࠻ ۃం݄ܽࡖ-ߤߕ ޳ࡶ  అ࣊ంࠊऱ ڝసం తۯ ڥߖయంݟ. బࣗళ 

ऒڻࠪ एڕత ,ࡹటऱߖ࠿ నݟږ ޜనऱࡌ݋ వ ࠻ం݃ߕऒ  అ࣊ంࠊऱ ࡅకए  ߖޒबࣄ  

తۯ ڥߖయړߖݞ వంట ࡔ݋ ߭ ంۧ࡯. ఇڡڕ ޴ చऴకం సమయంࡹ బలࣖన࠳న 

ధछ ࠾ࡍమ ߖݟ࢘ ޳ࡶ  .޴ంޔߩ۫ ߖߖ

ఈ సందరग ంڻࠪ ࡹऒ ࡎభ ߤࡌ݋ फ ۯయవలࣄ ఉంܿం޴ మ࠻ ࠾ࡍం݃ߕऒ  

మࣄ  ࠾ࡍदऴర  ࡛అ࣊ంࠊऱ ݞږ భࡎ फ ۯయవలࣄ ఉంܿం޴. 

 

 

Figure 11.6: Burnt Dome indicating replacement of Magnetron  
Loose Magnetron Filament Connectors OR Discoloration of the connector(s) or 
plastic insulator(s): 
If the connectors connecting the magnetron filament terminals become loose or are 
improperly crimped, it causes a build up of resistive heat. As this occurs the connection 
further deteriorates causing Small blackened pits in the magnetron terminal(s) and or 
Melted, and decayed appearance and a large spark is produced when discharging 



 

the capacitor. When this happens it will have effect of intermittent and/or low heat initially, 
then eventually no heat in the cavity. 
ऒڻࠪ घࡵ߸ ߤࡌ݋ ంࡍ݃ ݋घ నࡱझ ऒ  అߘసంࣆߖ߄फనऒ  అߘసంధࡱڕ 

వڴࡱ޶ ఉం݄ ޳ࡶ సڴࡍठ ఖంݟంచబడక ߱ޙ, ఇࣄࣄࡓ ޴द࢟  ࣖ ऒܿ  

घࡍߖ ంచܼڒ ړߖరణమޔ࢓ం޴. ఇ޴ సంభࣆ࢑फండటంޜ కߤࣾߜ మࡍంత 

ऒڻࠪ ޴फంࣆށँ घࡍ݃ ߤࡌ݋ న(ࡱ) ࡽ మ࠱ ࠾ࡍల݋न ࡹ ۨనऒ  నలऱబݟన 

ంۨన ऴపదరजށँ ࠾ࡍమ ,޴ۯంڵ࡯క ߘటऱߧ న మࣃݟ ࠾ࡍऐ ࡍ णంۃ 

సమయంࡹ ߭దभ ࣃओ ࡛ए  ఉతओ  ޴ంޔ࢓फ అޒ

ओߩసంభ࢑ంۨన ޴ట࡛. ఇࣄߦڙ  ߵݡ  ޳ࡶ / ࠾ࡍమ ߦదడߦఅడ ࡹరంభంࡌ

తڕए వ ࢘ݟ ऴప࠙ߖ࢐ऒ  కڵ࡯ ఉంܿం޴, త࢐ࡏత ۨవڕ ړࡍహరంݟ࢘ ࡹ 

 .޶ࡶ

 

 

Figure 11.7: Burnt or pitted terminals or connector sheaths  
In such cases the replacement of Magnetron will not be required. However repair defective 
terminals as follows: 
Clean the burnt magnetron terminals and replace the slip-on connectors, making sure they 
fit tightly on the terminals; or Cut away burned wire and connector(s). Clean terminals to 
prepare and Solder the filament leads directly to the magnetron. Do not apply solderingheat 
for longer time if it is not necessary. 

ఇܿవంܽ సందࡌग ऱࡹ ऒڻࠪ  बࣃ  ߤࡌ݋ నంࡹ అవసరం ޶ࡶ. అޙ࠼ 

మరమघ घࡍ݃ షद࠼పࠝࡹ फޔ నࡽझ ऒߕఉ ڴ࢑ధం ޴ంࡍڡ   :࠼



 

మڵࡍంۨన ࠪ ऒڻ ݃ ߤࡌ݋ घࡍ నࡱझ ऒ ऱߵࣄ  ࠾ࡍమ ݟऴభపరచంࢤ  -ఆߤ కߜక दర ऱڕ 

బڴࡱ޶, అࡍ݃ ࢑घ నࡷझ ओ  కݎనంڴ స޳ࡶ ;࡯࢐ڝࣆ۫ ࡮ࡃ߱ࡍ మంݦ 

࢙࡛ మ࠾ࡍ కߜక द࡛ ڔ  ړߖݞయۯࡏ࠻త .ݟంచంࡍफޒక ߘ (ࡱ)  ऱߤ ݃ घࡍ నࡽझ  

మ࠾ࡍ టంక࠭ తవछ కం ࠪڻऒ एߘࡌ݋  ޙ࠳అవసర .޴फంࣆޓ ࡍ޳ ڴࡏߝ 

ࡎभࡰࣃ లంڒరड޵ࣆ ञ݋ దరࣆڣफ ۯయవ޶भ. 

 

TESTING THE MAGNETRON 

Practical Exercise: Testing and replacing a Magnetron 
Caution: before doing any test unplug the microwave oven and discharge all HV 
capacitors 
Unplug the oven. 

DISCHARGE ALL HIGH VOLTAGE CAPACITORS as per specified procedures. Make 

sure that all leads are removed from the magnetron terminals. 

ఓߘ ߤࢗ అనओ ଊۯ ۃయంࡖ߮ .ݟए నऒ ऒߖఅ ڴణంڷߘఅ ڕలߕ߄࢑   ܘदࡶ࢛ ࣝ 

టరࣄߦڙ ऱ࢑ ߘసघ ऒڻࠪ .ݟంచంࡍ घࡍ݃ ߤࡌ݋ నࡽझ ऒߖఅ ݟంߘ   ऱݡࡰ 

नݞంచబڵలޛ యࡌߖ ߖम  .ݟంڝం۪ࡍ

Testing for Filament Resistance (Low Resistance Test) 
Keep the DMM to its lowest resistance scale. 

Measure the resistance from one magnetron terminal to the other in either direction. The 

magnetron filament resistance should be less than one ohm. 

DMM ߖ޳ అతङ లओ बࣃ  ధకࡗߖ   .ݟఉంచం ړ࠼

ఒక ࠪ ऒڻ घࡍట ߤࡌ݋ నߘ ࡽంݟ మࡖక ࢙  .ݟచం࡯ڜ ߘఘటనޒऴప ࡹశ޴ ڕߩ

ऒڼࠪ एڕధకత ఒక ఓం కం݄ తࡗߖ ݋ం࠱ల߸ ߤࡌ݋ వڴ ఉం࡯ݞ. 

Testing for the short circuiting of Magnetron housing-(High Resistance Test) 

Keep the DMM to highest resistance scale and check the resistance from the magnetron 
terminals to the metal magnetron housing. 
The meter should show infinity oropen circuit regardless of meter polarity. 
Even a slight reading would indicate a defective magnetron. 



 

అ߅క ࡗߖధకత  ࣃब ऒڻࠪ ࠾ࡍమ ݟఉంచం ߘ DMM ړ࠼ घࡍ݃ ߤࡌ݋ నࡽझ  

ऒڻࠪ ࡽట࠱ ݟంߘ  .ݟయంۯ ڥߖధం తࡗߖ ڕవర ۃంࣄ࣠ ߤࡌ݋

ࠬట࡛ ࡏߓవణతޜ సంబంధం ڕࡶంݞ అనంతం ఒࡗపߤ సࡐए ङ ऒܿ  ࠬ ట࡛ 

ऴపదࡍज ంۧ࡯. 

ऒڻࠪ షद࠼పࠝࡹ ఒక ݞږ పఠనం ܽߦभ޴ڜ ऒߘࡌ݋  .޴फంࣆۨࣇ 
 

Replacing a Magnetron: 

 

Figure 11.8: Atypical Magnetron  
The following should be kept in mind while replacing a Magnetron: 
1. Do not touch the antenna dome area. 
2. Be sure to transfer any add-on parts, such as an air duct or thermal fuse 
3. Make sure that the wire mesh RF gasket is intact and in place 
4. Examine the rim of the opening where the magnetron dome is to be inserted into the 

waveguide. Smooth out any irregularities, such as dents, pits, and burns. I he rim 
surface should be bare metal, smooth to the touch. Use light-grade sandpapci - do not 
use steel wool. 

5. If the terminal connections are found discolored, burnt, pitted connectors then repair or 
replace the slip-on connectors on the filament leads. 

6. Perform an RF leakage check around the magnetron 
 



 

ఒక ࠪڻऒ ऒߘࡌ݋  భࡎ फ ࣋ۯటߩओ ऒߖ࠻࢑ష ޴ంړ ݡ  మనࡹࣆ 

ఉం۪࡯࢐ڝ:  

ऒߕం݃࠻ .1   .޶ࡶ ښޑ ంతంࡌߵ రంߩڿ 

2. ఒక ఎݞ ࡛࠼ङ థరघ ޳ࡶ ڡ ङ߻ ࡽ  ߘలڴ࠙ బంధߘఅ ߩవంܽ అదన ܘ

బۯ ࡰ޴యࡌߖ ړߖݞम   ݟంڝం۪ࡍ

RF రబख ࣁ࠱ ࡛࢙ .3 एڕۮ పܾद ࡏ बࣃ  ࠾ࡍమ ݞంڕదరۮ నంࡹ ఉం޴ 

मࡌߖ  ݟంڝం۪ࡍ

ऒڻࠪ .4  ओߧ۱ ړࡹ ݭڽ ࢟࢘ రంߩڿ ߤࡌ݋ ంۧ࡯झ న ࡌߵరం࠙ړߖ 

సంబం߅ంۨన అం۪ߖ పऀࡎంచంݥ .ݟం ऱܿ, ڷంటࡱ మ࠾ࡍ బ࡛ऒ झ  

వంܽ ఏߕ޼ అసࠪనతలޛ ߘలڵంచంߘߝ .ݟ అతߘ ఉపࡍతల ట۶ ڕ 

మృ࢙޶న, ࠱ ࡛ࠐటࡽ ఉంࡶ .࡯ݞత ࣃ ݭࡔۃంݞओ एߧ  ݟంచంڵࡆఉప ߖ

- ఉڕए  ఉߖऒ   .भ޶ంచవڵࡆఉప ߖ

घࡍ݃ .5 నࡽ కߘࣾߜऱ ࡍڷ फంచబޙݟ, దహనం ۯయబݟన࢑, కޒफࡍంۨన 

కߜక दర ऱڕ అߩओ घࡵ߸ ݡ ంݧࡰ ݋झ ओ ऱߵࣄ   -ఆߤ కߜక दర ऱۯ ࡏ߮ࡍ ߘయంݟ 

ࡎభ ޳ࡶ फ ۯయంݟ. 

ऒڻࠪ .6  ۪ ߤࡌ݋ द݀  ఒక RF ߘ ڡۮ ܘښࡰ జ࠭ߩࡏ 

High Voltage Capacitors 
A combination of HV Diode and HV Capacitor is connected at the output ol I hr High 
Voltage Transformer. This combination of Diode and Capacitor doubles dir already High 
voltage present at the output of the HV Transformer. The capnillui can hold a fatal electrical 
charge long after the oven has been unplugged. Thus II II essential to Discharge this HV 
Capacitor before making any test or replacement. 

HV డݭࡆ మ࠾ࡍ HV ࣄߦڒట࡛ ࡅకए  కల࠼క అ࢓ ओܿ  ࣝ ol I hr ݋

झߕࡌ݋ ܘदࡶ࢛ औ రघ  ట࡛ࣄߦڒ ࠾ࡍమ ݭࡆడ .޴ంݟంచబߖ߄సంߘऱ అࡗ

కएࡅ  కల࠼క ఇపओ झߕࡌ݋ HV ښܽ औ రघ కएࡅ ࡛  అ࢓ ओܿ ࣝ వదभ ݋  ࢛  ܘदࡶ



 

ऴపࣆफతం డࡽࠋझ అనओ ߤࢗఓ .ߩदంܽࡓ  ଊۃ न అ࠼న తࡌछ త ڒङ ऒߧ ङࡱ  ఒక ޵ర डڒల 

ङ޶࢑ णऒࡍ۸ ޠ  కڵ࡯ ఉంܿం޴. అ࡮ంܽ పߩ ޳ࡶ ࣾࡎనఃࣃब పనڕ ࠭ ం޶ ఈ 

ࣛ۶.࢑. 

TESTING HV CAPACITOR: BEFORE TESTING ANY CAPACITOR IT 
SHOULD BE DISCHARGED 

Practical Exercise: How to discharge a HV Capacitor Caution- 
Before doing any test unplug (lie microwave oven and discharge all IIV capacitor 

 

 

 

 

 

 

 

 

How to Discharge the Capacitor 
1. Quick discharge methodiVne. capacitor is discharged by creating a short circuit 
(direct connection) between the two capacitor terminals and from each terminal to 
chassis ground (bare metal surface) with two screw drivers having effective insulated 
handle. 
a. Touch the blade of an insulated-handled screw driver to one terminal, then slide it 

toward the other terminal until it makes contact and hold it there for a few seconds. 
If the Oven was in use just before testing then the capacitor will be holding 
charges and will make a spark. And if there is Spark the capacitor is a good one. 

b. Repeat the procedure to create a short between each capacitor terminal and chassis 
ground. 

తछ త ఉతझࡍ ర ठ methodiVne. ࡓంࣄߦڙ ݡట࡛ ݃ࡍघ నࡽझ  మ࠾ࡍ ऴపޒ 

घࡍ݃ నߘ ࡽంݟ చऴటం ޳࠳నం (࠱ ࡛ࠐటࡽ ఉపࡍతలం) మధङ  ఒక ۨనऒ  

Figure 11.9: A Typical HV Capacitor 



 

సࡐए ङ ऴపతङ) ݋ ࣾ అߘసం߄నం) ߘ సృࢳदంచడం ޳छ ऐࢡݟ ట࡛ࣄߦڙ ࡌ ࡓ णݭ 

అޔ࢓ం޴. 

a. ఒక. ఒక ݃ࡍघ నࡱए  ఒక ఇߘझ ङࣔ-ݭ݃ࡶ ంݭन ऴࣇए కएࡅ వ࡛ࡕݭ   

ऒݡऱࠐ  ݃ ఇతర ߖߖ޳ ఆ߯ ,ړޑ  घࡍ నࡽ ࢙ ऒߖڜ ,ڵ࡮ ڕߩ  ࣊ కనऱܿߦ 

݃ ߤࢗఓ .ݟంڝపܿद ߖߖ޳ ంۨ޴సంऴప ߖߖ޳ ࠭ ړߖݞయۯ ۃदంࣄ ం޻ 

ఉనऒ ࡹగంࡆߖ࢑ టऱޙ࠼ అߩओ फࣃۯ ࡱపణࡗట࡛ ఆࣄߦڙ ݡ  ݡ

మ࠾ࡍ ఒక ࣃओ ࡛ए ओࣃ ࠾ࡍమ .޴फంࣆۯ  ࡛ए  ఉనऒ టऱࣄߦڙ ޙ࠼ట࡛ 

మంۨ޴. 

b. ऴపࣄߦڙ ޒట࡛ ݃ࡍघ నࡽ మ࠾ࡍ చऴటం ړߖߕ޳࠳ మధङ  ఒక ۨనऒ  

సృࢳदంచߖߕ߄࢑ ړߖݞऒ  .ݟయంۯ వృతంࡌనߩ 

2. Discharge with bleeder resistance: Attach one end of a 100K - 150K ohm, 25 watt resistor 
to the bare metal chassis with an alligator clip. Attach the other end of the resistor to 
the FLAT TIP of a well insulated screwdriver. 
Touch the TIP of the screwdriver to one of the capacitor terminals and hold it there for 
a few seconds. Then repeat the procedure for the other terminal. 
To ensure that the capacitor is fully discharged, follow the first method. • 

ఎڼ࡯ట࡛  ړ ऱ߱ फ ࠱ ࡛ࠐటࡽ చऴటం100 ڕK - 150K ఓ घࣣ दࣃࣄࡓ ݋࢐ 25 , కएࡅ ࡛  

ఒక ࠭ڵంߘߩ జత ۯయంڴࠈ .ݟ ఇߘझ एࣇऴ ݭ݃ࡶ కएࡅ వ࡛ࡕݭ  FLAT 

TIP ڕ మߘߩࡱ ఇతర ࠭ڵంڕߩ అܼ۶ ۯయంݟ. 

ऴࣇए కएࡅ వ࡛ࡕݭ  TIP ࣄߦڙ ߘట࡛ ݃ घࡍ నࡹऱ  ఒకޑ ړߖ޳కంݟ మߖڜ ࠾ࡍऒ  

࣊కనऱ ܿߦ అకए ओߩఅ .ݟఉంచం ݦ घࡍ݃ ఇతర ݡ నڝ ࡽసం ߄࢑నం 

 .వృతంࡌనߩ

ऐࣃݟ ڴफࡍߪ ట࡛ࣄߦڙ ࡛ ण ۯయబݟందࡌߖ ߖम  ߖޒదܽ పదम࠴ ,ړߖݞవڝం۪ࡍ

అߘసࡍంచంݟ. 



 

 

 

 

 

 

 

Capacitor Test Procedure 
1. Unplug the oven and open the same. 
2. DISCHARGE ALL HIGH VOLTAGE CAPACITORS as per procedures. 
3. Set the DMM to its highest resistance scale. 
4. If the reading from one terminal to the other is infinity (or the value of the bleeder 

resistor) the capacitor is good. 
5. Now reverse the leads. The meter should momentarily deflect toward the zero mark, 

then slowly drift back to infinity. 
6. Reverse the leads once again. This should produce the same meter deflection. 
7. Next measure from each terminal to the capacitor’s metal case for a normal reading of 

infinity. (If there is an internal diode, the meter readings will reflect the diode’s forward 
bias resistance. (See HV diode test procedure) 

8. A visual inspection will also reveal certain defects, such as: 

❖ Evidence of arcing or burning at the insulators 

❖ The presence of an oily film or smell suggests a dielectric (non-conductive 
medium) leak 

❖ A bulging case indicates dielectric breakdown 

అనओ ߘ ߤࢗన࠭ 1. ఓ߄࢑ ట࡛ ࣒݃दࣄߦڙ ଊࣄۯ ۃ అޘ ޻రవంݟ. 

 2. అߖऒ టరࣄߦڙ ܘदࡶ࢛ ࣝ  ऱࡱߕ߄࢑ ߘ ऴపڒరం ࢑సघ  .ݟంచంࡍ

అతङ ߖ޳ ఎంఎంݟ .3 बࣃ  ధకతࡗߖ క߅ అమరऐ ړ࠼ ంݟ. 

 4. ఒక ݃ࡍघ నߘ ࡽంݟ మࡖకܽ చ࢑޴నߩओ  ޳ࡶ) అనంతం ݡ

రక फ࣒ కएࡅ ధకంࡗߖ వంࡌ   .޴ట࡛ మంۨࣄߦڙ ,వ) ఉం݄ࡱ࢑ 

Figure 11.10: Quick 
Discharge Test 

Figure 11.11: Discharge 
with 

bleeder resistor 



 

5. ఇߩओ झݭࡰ ݡ వ࡛झࡍ  . ࠬట࡛ ߕࣆऒ  ࡛ࠪए  ,ठ۫߮ڷ࠴ ߩ࢙ 

అߩओ మघߜ ݡ   .ݟళऱంࢗ ڕఅనంతం వర ڵࡍޒ ڴ޴

6. మݭࡰ ࡍࣃࡗझ వ࡛झࡍ  ࢑इపం ఉతओ ట࡛ࠬ ޻అ ޴ఇ .ݟయంۯ   फޒ

  .࡯࠻ۯ

7. ऴపࡍ݃ ޒघ నߘ ࡽంࣄߦڙ ݟట࡛ ࡅకए  ࡍప޶త ڕࣆښ ࡽట࠱ 

కएࡅ లత అనంతంڜ సం. (ఒక అంతరڝ రణ పఠనం߄ࣃ  ठత 

డݭࡆ ఉం݄, ࠬట࡛ ݟࡎంڷలߘ డࡅ ݭࡆకए  ࠭ంڕ޶ 

పࣾߦతం ࡗߖధకత ऴపࠉޒంࣆࠉफం޴. (HV డݭࡆ ప߄࢑ ࣾࡎనం 

۫డంݟ)  

8. ఒక దృశङ  తߖڜ ݞږ ڥߖऒ బࣕర ߖ࢐ܽ వంܽ ,ࡱߦࡹ  ठతం 

झߘఇ :޴फంࣆۯ టరࡶ ऱࡹ ఆࡍए ऒࡍబ ޳ࡶ ۃంߖ ంࡅ ۃకए  ࡱ࢓܌ࡏ 

9. ఒక ݡ܊न చలనۨऴతం ࢐ ޳ࡶసన ࡅకए  ఉߖړߖ ఒక 

ङ޶࢑ छ޳ హక (࢐-ߤߕహక ࠪధङ మం) ړࡰऒ ❖ ޴फంࣆۨࣇ   ఒక 

ఉࠉख న ޶࢑ ࣆښङ छ޳ హక ۯ࢑ऑ దనం ࣆۨࣇफం޴ 

Interlock Switch 

  
To ensure safe operation, all microwave ovens are equipped with safety interlock switches . 
The door-interlock system is one of the most significant safeguards in a microwave oven. 
The purpose of the interlock system is to interrupt the production of microwave energy 
when the oven door is opened, and similarly, to prevent any microwave output until the door 
is firmly and safely closed. 

A principal component of the interlock system is the interlock monitor switch , The 



 

monitor switch or the safety switch which disables the microwave oven il an interlock 
failure occurs. 
The normal sequence of switch operation when the door is opened is as follows: 
1. First the primary switch opens its contacts. 
2. Second the secondary switch opens. 
3. Finally, the interlock monitor switch closes its contacts. 

Thus if any of the switches and/or relays included in the monitor loop (or circuit) fail to 
open their contacts properly when the door is opened, a short circuit is created when the 
monitor switch closes its contacts. The closed contacts of the monitor switch and the 
faultily-closed contacts of the defective switch combine to cause an immediate short circuit, 
which, in one way or another (depending on the model), blows the line fuse, or otherwise 
disables the oven. All this happens before the door can be opened far enough to allow any 
dangerous levels of microwave radiation to escape. 

Testing; The interlock switch to be tested in this example has a COM. (common) 
terminal, a N.O. (normally open) terminal, and a N.C. (normally closed) terminal. Interlock 
monitor switches are usually constructed with only the COM and N.C. terminals. Other 
switches are made with just the COM and N.O. terminals. The following tests will cover 
most circumstances. Simply disregard the terminal-to- terminal tests that do not apply. 
1. Unplug the oven and remove the outer cover. 
2. DISCHARGE ALL HIGH VOLTAGE CAPACITOR as per specified procedure. 
3. Physically examine the switch terminals and connectors for signs of overheating, such 

as discoloration, or brittleness. 

❖ Many times the problem is merely a burned slip-on connector due to a poor crimp 
joint, or weakened connection. If the switch is in good working order, the repair can 
be made by cleaning the terminals, and replacing the burned connector. Or, simply 
cut off the burned connectors and solder the wires directly to the switch terminals. 
Carefully remove the harness leads from the switch terminals. Try them loose if 
necessary, but do not exert too much force, or the terminal may break right out of 
the switch. 

❖ Many models use a connector with a locking clip in the center of the receptacle 
terminal. This extruding lever must be pressed down while gently pulling the 
connector off the terminal. 
Set the DMM to read ohms at a scale of RX 1 place one meter probe on the COM 
terminal and the other probe on the N.O. terminal. With the actuator (or lever, or 
button) not depressed, the meter should read infinity (an open circuit). Without 
moving the meter probes, press down on the switch actuator until a “click” is heard. 
At the point of the click, the meter should swing to a reading of zero ohms (or 
continuity). A healthy “click” usually means the switch is working normally. 



 

రऀత చరङࣆ मࡌߖ ߘ ऒߖఅ ,ړߖݞంచࡍ ऱࡌऱ భऴదత ఇంటߘࢗఓ ࢟࢘ࡗڡ࠳  छࣄ ڡ ऱ۪ 

కڵ࡯ ఉంܼ࢟࢘ࡗڡ࠳ .࠼ ఓߠࢗऱ తߩࡱ-పరసओ ర ߄࢑న వङ వసब అతङ ంత 

࠭ఖङ ऱࡹన రࣾణ కవۧ࠳  ఒకܽ. ఒం݃ తۨࡍޘ ߩࡱనߩओ ړశ ࢟࢘ࡗڡ࠳ ݡ फ 

కएࡅ  ఉతओ ధ వङࡗߖ అంతర ړߖݞంచڵ࡯యం కࡌఅంత ߖफޒ వసब ࡅకए  

ఉ޻भశङ ం, అ࢑ ޻ధంڴ, తߩࡱ గܽदڴ మࣆ ࠾ࡍరऀతం࣋࠮ ڴ వరڕ ఏ 

࢓అ ࢟࢘ࡗڡ࠳ ओܿ ऒܿ  .ړߖݞంచࡍ࢐ߖ 

ఇޒవృతफ వङ వసब ࡅకए  ऴప߄న ࠙ గం ఇంటࡌऱ ࠪ ڡ छࣄ ట࡛ߖ ۶, ࠪ छࣄ ట࡛ߖ ۶ 

छࣄ ޑభऴద ޳ࡶ ۶ ఇ࢟࢘ࡗڡ࠳ ޴ ఓߘࢗऒ  ఒక ఇంటࡌऱ ࢙ ڡ ఫలङ ం సంభࣆ࢑फం޴. 

తۨࡍޘ ߩࡱనߩओ छࣄ ݡ ۶ ఆపࡔషࡅ ߤకए ऒߖరణ ऴకࠪ߄ࣃ   ఇ࡮ ఉంܿం޴: 

छࣄ ధࠫకࡌߵ దܽ࠴ .1  .޴फంࣆࡏޘ ߘల࠻చࡍప ߖ޳ ۶

छࣄ ࡎండవ ࣊కండࡓ  .޴फంࣆࡏޘ ۶

ۨవరڴ, ఇంటࡌऱ छࣄ ట࡛ߖࠪ ڡ  .޴फంࣆ࢘ࣄ࠮ ߘల࠻చࡍప ߖ޳ ۶

एࡐస ޳ࡶ) ߵࡲ ట࡛ߖࠪ ङ ఉనऒ ࡹ (݋  ఏ ࣄछ ऱ۪ మࡱࡶࡍ ޳ࡶ / ࠾ࡍ 

తۨࡍޘ ࡱߩࡱనߩओ ࠪ ,ޙక߱ࡶరవޘ ߘల࠻చࡍప ࡍ࢐ ठڴࡍస ݡ छࣄ ట࡛ߖ ۶ 

ओߩనࣄ࢘ࣄ࠮ ߘల࠻చࡍప ߖ޳ ۨ ఒక ݡ నऒ  సࡐए ङ  .޴ంޔݡदంచబࢳసృ ݋

छࣄ ట࡛ߖࠪ కएࡅ ۶ छࣄ షद࠼పࠝࡹ ࠾ࡍమ ࡱ࠻చࡍన పࣄ࠮  కएࡅ ۶  

తߩओ एࡐद స࡛ࢲ ߝంటࢗ ࡱ࠻చࡍసంవృత ప-ڴ ङ एܿ  ޴ఇ ,࠼ޑ࢓రణమڒ 

ఒక ࠪరठం ޳ࡶ మࡖక (నߕ࠮ ఆ߄రంڴ), ߻ ߤࡷङ ऒ܌  ޴फంࣆۯ ऴభంࢤ 

ङ࠼߰ ޳ࡶ కएࡅ ߤషࡃݟࡔ ࢟࢘ࡗڡ࠳ .޴फంࣆ࢘ߧ࡯ߖ ߖ  ఏ ऴపࠪదకర࠳న 

बࣃ  ओߧత ߘల࠼ ం۪ڝవܼړߖ తߘߩࡱ తۯࡍޘ ࡱߩࡱ ࠭ం޶ ఈ 

సంభࣆ࢑फం޴. 

పࣾࡎ; ఈ ఉ޳హరణࡹ పऀࡎంచబݦ ఇంటࡌऱ छࣄ ڡ ۶ ఒక COM ఉం޴. 

घࡍ݃ (రణ߄ࣃ) నࡽ, ఒక N.O. (߄ࣃరణంڴ ఓ߭ घࡍ݃ (ߤ నࡽ, మ࠾ࡍ 

ఎࣄ.ߤ. (߄ࣃరణం࢘ࣄ࠮ ڴయబݟం޴) ݃ घࡍ నࡽ. ఇంటࡌऱ ࠪ ڡ छࣄ ట࡛ߖ ऱ۪ 

݃ .N.C ࠾ࡍCOM మ ڴరణం߄ࣃ घࡍ నࡹझ ଅ ࠪ ऴతࡍߖ ࠲घ फࣃ छࣄ ఇతర .ࡏ ऱ۪ 

݃ .࠼ޑ࢓ర࠻త ޜ N.O ࠾ࡍవలం COM మښ घࡍ నࡽझ ۧ ࡱࣾࡎప ޴ంࡍڡ .  ࡮

పࣄࡍबޔలࡹ ఉంܼ࠼. వࡍ फంచࡍ݃ ߖघ నࡍ݃-ܿ-ࡽघ నࡽ పࣾࡎలߘ 

࢑సघ  .ం۪ࡍ



 

1. ఓߘ ߤࢗ అనओ ଊۯ ۃయంݟ మࠈ ࠾ࡍహङ  కవࡏऒ  .ݟయం࢘ࣄޓ 

ࡍߖ .2 भషद ߄࢑నం ऴపڒరం అߖऒ ऒࡏటࣄߦڙ ܘदࡶ࢛ ࣝ   ࢑డ޵యంݟ. 

3. ࠪ ߭ ,వడం߱ࡍ ࢘ దనం వంܽࣆࢂ కएݥ డం ࡅకए  సంޑښల ڝసం ࣄछ ۶ 

घࡍ݃ నࡽझ  మ࠾ࡍ కߜక दర ऱޒࠥ ߘకంڴ పࣆ࡯ࢣࡍफం޴. 

❖ ۧ ऱ సమసङࡏࣃ࡮  ఒక ޺బख నऒޒ ఉమघ ࠹పदࡍڡ   ߤࣾߜన క࠳బలࣖన ޳ࡶ ݟ

ऱߵࣄ  న࠼߱࡯ڒ ڴరణంڒ  కߜక द࡛  ࠪ ऴతࣄ .࠲छ ۶ మంۨ పߖ ऴకమంࡹ ఉం݄, 

మరమघ घࡍ݃ फޔ నࡱझ ऒ छ޳ ऴభపరచడంࢤ  కߜక ݦమం ࠾ࡍమ ࡌ द࡛ बࣃ   నంࡹ 

ఉంచవ ऐ۪  ڴࡏߝ ࠾ࡍమ ݟంచంࡍफޒక ߘనऱࣾߜద కݟࠌ వలంښ ,޳ࡶ .

छࣄ घࡍ݃ ۶ నࡱझ ए  .ݟంచంࡍफޒక ڴࡱగޓ ࡱగޓ 

छࣄ ం۪ڵలޛ ߘ܋ ڴऴగతफ܉ घࡍ݃ ۶ నࡽझ  ߖ࢐ܽ .޴फంࣆޓࡍ޳ ݟంߘ 

అవసరߖ࢐ܽ ޙ࠳ వࡶ޴యంߗڒ ,ݟ ۧ ړశ ࡮ फߖ ߭ ం۪ڝవ޶भ, ޳ࡶ ݃ घࡍ నࡽ 

छࣄ వ߱ڵࡍ࢑ ړݟڕ ݟంߘ ۶ ऐ۪ . 

❖ అߝక ࠵డࢂऱ ఒక ړ࡮ంړ  ۃ ऱ߱ फ కߜక दࣅ࣋ࡍ ߘࡏ ए घࡍ݃ ࡽ నࡽ మధङ  ࡹ

ఉపࣃڵࡆफ घࡍ݃ .࠼ నߘ ࡽంݟ కߜక दࡏऒ छ޳ గడం࡮ ڴంత࠭ࢡ   ఈ ࡌ

ఎऴږझ ଀ݟం࡯ ۃవ࡛ ߤݪ ఒޒफ࡯࠻ۯ ݟ. 

ఆ࡛ఎ࠹ఎ 1 ए࣋  COM .ݟయంۯ ݋࣊ ߖ DMM ړߖచదవܼ ࡱవదभ ఓం ࡽ

घࡍ݃ నࡷओ  ఒక ࠬట࡛ ࠗࡗߵ మ࠾ࡍ ఎߤ ఓࡹ ఇతర ࡍ݃ .ࠗࡗߵघ నࡽ. 

ऐږ࠻ ङ ట࡛ (޳ࡶ ,࡛࢘ࡶ ޳ࡶ బటߤ) ޑࡏߖझ హపరచక߱ߕ࠼, ࠬట࡛ 

అనంతం (ఓ߭ एࡐస ߤ ङ ࠬ .࡯చద࢐ ߘ (݋ ట࡛ߵ  झࠋࡗ ऒ  తర࡯ంచڕంݞ, 

ړ " ऱߝ࢑ "ڡ వరࣄ ڕछ ښ࠻ ۶ दటࡕओ కएߟ  ంړ  .ݟ ऱڡ సమయంࡹ, ࠬట࡛ ߕࣆऒ  

ఓ࠹झ కएࡅ (ߩంڵࣃనڜ ޳ࡶ)   పఠనంࣄ ڕछ ం࡯࠻ۯ ۃ. ఒక ఆࡗగङ కర࠳న 

ړ " ऱ߄ࣃ "ڡరణంࣄ ڴछ అర ߖప ڴరణం߄ࣃ ۶ बం. 

 

TRIACS 
The triac is another three-terminal ac switch that is triggered into conduction when a 
low-energy signal is applied to its gate terminal. Unlike the SCR, the triac conducts in either 
direction when turned on. The triac also differs from the SCR in that either a positive or 
negative gate signal triggers it into conduction. Thus the triac is a three terminal, four layer 
bidirectional semiconductor device that controls ac power whereas an SCR controls dc 
power or forward biased half cycles of ac in a load. Because of its bidirectional conduc-ition 



 

property, the triac is widely used in the field of power electronics for control purposes. 
Triacs of 16 kW rating are readily available in the market. 

“Triac” is an abbreviation for three terminal ac switch. ‘Tri’-indicates that the device has 
three terminals and ‘ac’ indicates that the device controls alternating current or can conduct 
in either direction. Considering the heavy job that the triac does, it’s not surprising that it is 
a common candidate for failure. 

ఈ ऴటڡ࠻ అ޴ߝ మࡖక ࡍ݃-ݡ࠮घ నࡽ AC ࣄछ घࡍ݃ ݋ڼ ߖ޳ ,۶ నࡱए  

తڕए వ-శړ फ ࣄగऒ ࡍవ ࡽ फంۨనߩओ  SCR .޴ంޔݡంచబߧࡔࡔߵ ࡹऴపసరణ ݡ

ఉనऒ ࡹశ޴ ߤఆ ڡ࠻ऴట ,ݞంڕڒ ڴࡍ޴ࠪ ओߩ రछߖ ࡹశ޴ ߖڴ ݡ  .޴फంࣆࣕ

ఈ ऴటయݞږ ࡽ ఎ࣒.ࣄ.ఆ࡛ ߘంࠚݟ  నऒ ంڴ ఉంܿం޴, ఇంږߘࣃ ࡹ޶ల 

గऒࣄ ݋ڼ లږޒऴప ޳ࡶ  ߵړࡹऴపసరణ ޴అ ࡽ  ڡ࠻ఈ ऴట ۯ޶అం .޴फంࣆߧࡔࡔ

घࡍ݃ ݡ࠮ నڷࡱߕ ,ࡽ ߰ర ޴छ తघࢡ޴ క ࣊ࠬకండక द࡛  పࡍకߖࡌऒ  AC శړ फߖ 

ړఒక SCR dc శ ޙ࠼అ ,޴फంࣆࡍޠయంߖ फݩࡹ ޳ࡶ ߖऱ AC ࡅకए  ࠭ంڕ޶ 

పࣾߦతంޜ ఉనऒ  సగం చࡌڡలߖ ߘయంࣆࡍޠफం޴ ߖ޳ .޴छ తघࢡ޴ క 

conduc-ition ఆࣄफ ڒరణంڴ, ऴటߖ ڡ࠻యంऴతణ ऴపࡆజߕల ڝసం ޶࢑ङ  ޠ

ఎలवڒदڡߖझ  రంగం࢑ ࡹసफృతంڴ ఉపࣃڵࡆफ झۃంܽࡔ ݋࢐ࡹړ 16 .ࡏ  ऴటయڡझ  

एࡓࠪ ऱ݇  అంࡹܿࠈ޶ ఉߕऒ  .࠼

"ऴటڡ࠻" అࡍ݃ ݡ࠮ ޴ߝघ నࡽ AC ࣄछ  కరంࡍపం. పࡐ సం సంऀపफڝ ۶

घࡍ݃ ݡ࠮ ߝఅ 'ݡ࠮' నࡽझ  ఉందߖ మ࠾ࡍ 'ఎ' అࣆۨࣇ ߖफం޴, 

పࡍకరం ऴపࣆफత ऴపޑङ ऒࠪ యం ߖయంࣆࡍޠफం޳ࡶ ޴ ఏ ޴శߙࡹ 

రछߖ ࣕంచగలదࣆۨࣇ ߖफంࣄۯ ڡࡕ݋ .޴న ࠙ࡎ పߖߖ పࡍగణనړࡹ 

ङ࡮ం݄, ࢙ఫڕࣆޓ రణ అభङ߄ࣃ ޴ఇ ړߖ ࡍ ब అߖ ఆశऐ రङ ం ޶ࡶ. 

 
Symbol of Triac 

Testing the Triac: 

http://www.microtechfactoryservice.com/safety.html- dischgTriacs with three terminals, 
such as most of those shown above, can be tested by making a series ol resistance checks as 
follows. 
 

http://www.microtechfactoryservice.com/safety.html- dischgTriacs,  

߯న ۫ߧంۨన ࡮ۧ ࡹ࢐ܽ వరࡍ݃ ,ڕघ నࡽ ఆࡗߖ ࡽధక తڥߖలߘ 



 

అߘసࡍంచడం ޳छ ంచవ۪ऐऀࡎప ࡌ . 

1. Resistance measurement between Terminals, Gate and Ground 

(i) Unplug the oven and open the same and locate the Triac. 
(ii) DISCHARGE THE HIGH VOLTAGE CAPACITOR as per specified procedures. 

(iii) Identify the terminals designated as G (gate), Tl and T2. (smallest termin.d is the 
gate; medium sized is Tl; largest is T2.) 

(iv) Carefully remove all harness leads. A soldered-in varistor or snubber may remain 
attached providing it’s in good condition. 

(v) Set the DMM to a scale capable or reading LESS than 200 ohms. 
(vi) Take the reading from gate to Tl , note the reading. 
(vii) It should be between 10 to 200 Ohms. 
(viii)Note the reading again by reversing the leads. It should again be between III to 200 

Ohms. 

(ix) Set the DMM to the highest resistance scale. Measure the resistance between: T1 & 

T2; T2 & Gate; and between each terminal and Chasis ground. 

(x) All the readings should be very high resistance or infinity or open circuit. 

(xi) Any deviation would mean the Triac is bad and should be replaced. 

(i) ఓߘࢗऒ  అనओ ଊۨࡍޘ ߖߖ޳ ,ࣄۯ ۃ ऴటڕ࠻ऒ  .ݟफంచంࡍڷ 

(ii) ߮ࡖए నऒ ऒࡏటࣄߦڙ ܊दࡶరం ࣝ ఓڒల ऴపߕ߄࢑   ࢑సघ  .ݟంచంࡍ

(iii) G (݋ڼ), TL మ࠾ࡍ T2 ߖ ڴయࠫంచబݟన ݃ घࡍ నࡱझ ऒ  .ݟफంచంࡍڷ 

(ۨనऒ  పదం ݃ࡍघ మధङ ,݋ڼ ݋ߝ సब పࠪࡍణం Tl; అ߭ޒదभ T2.) 

(iv) అߖऒ  ఒక soldered-in varistor .ݟయం࢘ࣄޓ ڴऴగతफ܉ ߘలߘ܋ 

ఉండవ ݟంచబݟܔ ంచడం޴అం ࡹޒबࣄ  మంۨ ޴snubber అ ޳ࡶ ऐ۪ . 

(v) ݟఎంఎ ऒ࠭  ఒక  ࣃब एڕకం݄ త ܘࣝڴ࠱ 200 ړ࠼ వڴ చదవగ࡮ڼ࡯ 

చదవవ ऐ۪ . 

(vi) ߘ ݋ڼంݟ TL ڕ చ࢘޴టߩओ  .ݟంచంߖపఠనం గమ ,ݡ

(vii) ఇߘ 10 ޴ం200 ݟ ఓమऱ మధङ  ఉం࡯ݞ. 



 

(viii) ݟࡰంۃ ల࢑ ߘడ޵యడం ޳छ चࢁమ ࡌ  చదవߖݞऒ  గమߖంచంݟ. ఇ޴ 

మࢁऱ III ߘం200 ݟ ఓ࠹झ  వరڕ ఉం࡯ݞ. 

(ix) DMM ߖ అతङ बࣃ  ఘటనޒక ऴప߅ అమరऐ ړ࠼ ంݟ. T1 & T2 మధङ  

ऴపޒఘటన࡯ڜ ߘచంݟ; T2 & ݋ڼ; మ࠾ࡍ ऴపࡍ݃ ޒघ నࡽ మ࠾ࡍ ۧ  ࣒ࣄ

మధङ ݭంࡘۃ . 

(x) అߖऒ ఓ߭ ޳ࡶ అనంతం ޳ࡶ ధకతࡗߖ క߅ऱ అڷంݟࡎ  एࡐస ߤ ङ  ݋

ఉం࡯ݞ. 

(xi) ఏ ࢑చలనం ऴటۮ ڡ࠻డनదߖ మ࠾ࡍ భࡎ फ ࡯࠻ۯ. 

 
2. Evaluate its gate-firing capability: 

(i) Unplug and open the oven. 

(ii) DISCHARGE THE HIGH VOLTAGE CAPACITOR as per specific procedures. 
(iii) Remove all harness leads. Set the meter to a scale capable of reading about 200 

ohms. 
(iv) Attach the negative meter lead to T1 and the positive lead to T2 . 
(v) Now, using a screwdriver blade, create a momentary short between T2 and the gate 

. This brief contact should turn the triac “on,” thus producing a meter reading of 
about 15 to 50 ohms. 

(vi) Next, disconnect one of the meter leads, then re-connect it. The meter should return 
to a reading of infinity . 

(vii) Finally, reverse the meter leads and repeat the tests. The results should be the 
same. 

(viii)Any abnormal tests would suggest a defective triac. 
(viii) Replace the defective triac. 

बࡌమࣃ ۃంࡍࠀ-݋ڼ ߖ޳ .2 ङ ऒߖ  పऀࡎంచంݟ: 

(i) ߰࠼ङ  .ݟరవంޘ ,ۨࡍޘ ߖ

(ii) ࡍߖ भషद ߕ߄࢑ల ऴపڒరం ࣝ ఓࡶदࣄߦڙ ܊టࡏऒ రߖ  ऱࣾ ङ ం ۯయంݟ. 

(iii) అߖऒ మరमङࣃ ڼ࡯ంۨ చదవగࡍڷ ohms 200 .࠭࠾࢘ࣄޓ ߘలߘ܋  ం 

ࠬటࡏऒ  .ݟయంۯ ݋࣊ 

(iv) T1 ړ ऴపږޒల ࠬటࡏए  న࠳లږߘఅ ڕ T2 ࠾ࡍమ ޴फంࣆޓ ࡍ޳ 

 .ࡍ޳



 

(v) ఇߩओ एࣇఒక ऴ ,ݡ ऒݟऱࠐ  వ࡛ࡕݭ  ఉపڵࡆంۨ, T2 మ݋ڼ ࠾ࡍ మధङ  

ࣾ भ޴ڜ ऱపڕ  ఈ .ݟदంచంࢳసృ ߘలހ फ࠳న పࡍచయ࠭ ڡ࠻ࡍ݋ "ఆޜߖ޵ ",ߤ 

ఓ 50 ݟంߘ 15 ऱ࠭ చదవܼړߖ ఒక ࠬటߘࡏ ఉతओ  .޴फంࣆۯ फޒ

(vi) తࡌछ త, ࠬటࡗऱ ఒకݟ ߖߖ޳సए ڡߜ द ࣄۯ, మࢁऱ కڡߜ द ۯయంݟ. ࠬట࡛ 

అనంతం ࡅకए  పఠనం ڵࡍޒ ఉం࡯ݞ. 

(vii) ۨవరڴ, ࠬట࡛ ࣆޓࡍ޳फంࡍ ޴వ࡛झ  మ࠾ࡍ పߩ ࡱࣾࡎనࡌవృతం. 

ఫࡱޑ࡯ ఒ࢑ ښధంڴ ఉం࡯ݞ. 

(viii) ఏߕ޼ అ߄ࣃరణ పࡱࣾࡎ ఒక ࡹపࠝ࠼షद ڕ࠻ࡍ݋ऒ फࣃۨࣇ   .࠼

(ix) ࡹపࠝ࠼షद ڕ࠻ࡍ݋ऒ  భࡎ फ ۯయంݟ. 

 

  



Electric Iron ఎలवړ दڡ ఐరߤ 
PRINCIPLE OF ELECTRIC IRON, PARTS OF STEAM IRON, 

THERMOSTAT HEAT CONTROLS 

ఎࡵवړ दڡ IRON ࣇऴతం, ఆࡍ࢑ IRON ࡛ߦदझ , 
THERMOSTAT HEAT CONTROLS 

ELECTRIC IRON 

Background 
A clothes iron is a household appliance used to press the wrinkles out of and creases into 
clothes. When the iron is turned on, the consumer moves it over an item of clothing on an 
ironing board. The combination of heat and pressure removes wrinkles. 

Most modern irons are made of metal and plastic, and have many features such as steam, 
temperature controls, and automatic shutoff. Steam provides an additional means for 
removing wrinkles from clothing. 

పథङߝ  

బటदల ఇ࠭ߘ అߖړࡍ࠭ ޴ߝ బయటߟ ڕకए  ړࡹ ࡱబటद ࠾ࡍమ ړߖܼ

࠭డతۯ ࡱయړߖݞ ఉపڵࡆంۯ గృహ ఉపకరణం. ఇ࠭ߘ ఆߤ 

ओߩనࣄۯ  ఒక అంశం ࠬద ߘफలࣆ޶ ࡹनࡏࠓ फࣅఇव ݡࡏ޳గࡆߖ࢑ ,ݡ

కࣆ࡯޴फంݟ࢘ .޴ మߨ ࠾ࡍడనం కల࠼క ࠭ݡతలޛ ߘలࣆڵफం޴. 

ऱߦ  ࠾ࡍహ మࡹ ࡱక కܿदߖ߇ఆ ࡮ۧ  ࠾ࡍమ ,࠼ޑ࢓ర࠻త ޜల ڡदࣄ

ఆࡍ࢑, ఉࢽप ऴగత ߖయంऴతణࡱ, మ࠾ࡍ ఆ݇ࠆࢲ ڡܽ࠲ द వంܽ పࡱ 

లࣾހలߘ కڵ࡯ ఉంܼ࠼. ఆࣆ޶ ࡍ࢑फߘ ࡱంݟ ࠭  ړߖݞంచڵలޛ ߘతలݡ

అదనࡌࠪ ߩठ లߘ అంࣆ޴फం޴. 

 
 



Figure 12.1: Atypical clothes iron. 
How Does a Steam Iron Work 

ఎ࡮ ఒక  ࣅद࠹ ఐరߤ వ࡛ए  ޴फంࣆۯ 
FUNCTIONS OF STEAM IRON 

• A steam iron removes wrinkles from just about any fabric by application of heat, steam 
and weight. Most steam irons come with a setting for fabrics such as silk, polyester, 
wool and delicate materials, cotton and linen. Tough materials require the use of higher 
temperature settings, while the more delicate fabrics are best ironed at low 
temperatures. The heat, steam and weight of the iron stretch out the molecules in the 
material of clothing or cloth. Steam is usually reserved for tougher materials to stretch 
(e.g., cotton and linen). 
Heat and water resistance Sole Plate- 

ఒక ఆࡍ࢑ ఇ࠭ߘ ࢘ కएࡅ ࢓ࡏబ ࠾ࡍమ ࡍఆ࢑ ,ݟ  అߘవరफనం ޳छ  ߕ޼ఏ ࡌ

࠭ ݟంߘ ڡࡍࠗ߷ ۧ .޴फంࣆڵలޛ ߘతలݡ సद࡛࡯ߦ ,ऱ పܿदߘఐర ࡍఆ࢑ ࡮ , 

ఉߖऒ  మߖࣆ ࠾ࡍऒ త࠳న పࡌ޳ब फࣃర వంܽ వवߕ ࠾ࡍफ మޒప ,ࡱ ల ڜరڕ 

వࣃफ बࡌ޳ప ࠆంచడం టڵࡆఉప ߘలڷपऴగత ࣊ܽदంࢽక ఉ߅అ .࠼ లڕ 

అవసరమޔ࢓ం޴, అޙ࠼ మࡍంత ߖࣆऒ త࠳న బటदࡱ తڕए వ ఉࢽप ऴగతల 

వదभ ఉతफమంڴ ఉంܼ࠼. ఇࡅ ࠭ߘకए  ࢘  ࡱफࣆ޶ ࢓ࡏబ ࠾ࡍమ ࡍఆ࢑ ,ݟ

కएࡅ వवసफం ޳ࡶ  ప޳రमంࡹ అ࢓ރల࢑ ߘసफࡍంచంݟ. ఆ߄ࣃ ࡍ࢑రణంڴ 

పܽషद࠳న పࡌ޳ब లڕ కޒफࡍంచړߖݞ (ఉ޳., పޒफ మߕ ࠾ࡍర) ڝసం 

ऴపޙङ  .޴ంݟంచబړ

߮  ࡽ࣎ ఘటనޒऴప ܽߗ ࠾ࡍమ ݟ࢘ ऱ݋- 

 
• The metal plate on the iron, commonly referred to as a sole plate, is usually made with 

aluminum. This aluminum plate has been manufactured with a water resistance 
treatment to the metal. The steam is created by releasing water from the water tank to 
the heated plate. The water is run through pores in the sole plate so that the water can be 
applied in a manageable amount. The steamed water is vaporized immediately after it is 
released from the pores in the sole plate. 
 

ఇ߯࠭ߘ ఉనऒ ߮  ࡽట࠱  ऱ߄ࣃ ݋రణంڴ ఒښ  ߮ ऱܼ ठ फࣃۨࣇ   ,ࡏ

ङࡲఅ ڴరణం߄ࣃ फࣃۯ ࡏ࠻త ޜయంߖࠫ ङࡲఈ అ .ࡏ  యంߖࠫ

 ߮ ऱࡹ ݋హంࡗߖ ܽߗ ޜధకతޜ తۯ ࡏ࠻యబݟం࢐ .޴ట࡛ ܼङ ంڡ 



߮  ݟ࢘ ݟంߘ ऱ݋ వరݡ࢑ ߖܽߗ ڕదల ۯయడం ޳छ  ࡍఆ࢑ ࡌ

సృࢳदంచబޔݡంࡏߗ .޴ ఒక పలకࡹ రంࡌߓల ޳छ  ࡱఅమ ࡌ

छ޳త ,޴ంޔݡయబۯ రछߖ ࡏߗ ࡌ ࣕంచదڵన ࠴తफం࢐ ࡹడవ۪ऐ . 

ఉ࡯ऱߦయల ߘంۨ ఒښ  ߮ ऱ݇ ऱ  ࡍఆ࢑ ࡏߗ ࡍఆ࢑ ߝంటࢗ నࣄۯ దలݡ࢑ 

అޔ࢓ం޴. 

Temperature Control of steam irons 
• There is a thermostat embedded in the steam iron to ensure that a constant temperature 

will be produced when ironing any material. Users can set the appropriate temperature 
for ironing any material. Before ironing, simply select from a list of materials on the 
dial of the steam iron. The water tank has an indicator (or a see through plastic surface) 
for measuring the water level in the steam iron. When you’re not sure about a setting 
for ironing a particular type of material, check the tag or flap on the product. Most 
clothes have a tag with instructions for washing, which includes the type of materials 
the clothes arc made of. 

• ఏߕ޼ పࡌ޳म లߘ ఐర࣋ۯ ߤటߩओ पࢽన ఉ࠳बరࣄ  ݡ ऴగత ఉతओ  फޒ

मࡌߖ ߖందݟయబۯ ఉనऒ ࡹ࠭ߘఇ ࡍఆ࢑ ړߖݞంచࡍ  ఒక థࡗघ दࣃ  .޴ఉం ݋

ऒߖबࡌ޳ऱ ఏ పࡏజ࠿  ఇߘపړߖݞ సࡕన ఉࢽप ऴగతߖ అమరऐ వ ऐ۪ . ఇवࣅफ 

࠭ ړߖݞయۯ ం޶, ఆࡍ࢑ ఇࡅ ࠭ߘకए  డయࡹऱ बࡌ޳ప ߖ ల ߘ ޑࠉ܉ంݟ 

࢐ట࡛ ङܼ .ݟంڝవలం ఎం۪ښ ంڡ ఆࡍ࢑ ఇࣃ  ܽߗ ࡹ࠭ߘब  ఒక ۯ࡯ڜ ߖ࠼

ऱߦ  ޳ࡶ) కۨࣇ छ޳ తలంࡍఉప ڡदࣄ ۫ ࡌ డంݟ) ఉం޴. ࠬ ࡍߖ ఒక ࡏ भషद రߖڒऒ  

ఇवࣅफ ۯయړߖݞ ఒక ࣊ ܽदంࡍڷ ۃంۨ ఖۨऐ తం࡯ޘ ڴయక߱ޙ, ఉతओ फ߯ޒ  ܼ ङ  ۃ

ऱ߷  ޳ࡶ ऒߩ  తۯ ڥߖయం࡮ۧ .ݟ బటदࢳ࢐ ࡱంڝ ۃసం ࣇచనࡱ కڵ࡯న 

ङܼ बࡌ޳ప ࡹܽ࢒ ,࠼ఉంܼ ڵ࡯క ۃ ల రߖڒऒ  తࣄۯ ࡏ࠻న వवࣃफ ऒߖ  కڵ࡯ 

ఉంܿం޴. 

 

Power 
• Most steam irons come with an electrical power cord attached at the side or back end of 

the iron. The electrical power cord is made of a heat resistant insulation, which also 
prevents accidental electrocution. The electric power cord often comes with a built in 
spring that holds the cord away from the metal part of the steam iron for the operator’s 
safety. Some steam irons have additional features. One grade of steam iron may come 
with an anti-burn control. The anti-burn control will shut off the power to the steam 
iron when it is left flat on an ironing board for too long. This prevents accidental fires. 



There are other steam irons that are completely cordless. These latter types of steam 
irons have a limit to the amount of power they can use or work with. Cordless steam 
irons are best lor light loads of clothing that needs to be ironed, Still, some of the 
cordless steam irons come 
with a power saving feature. This power saving feature shuts off the power to the steam 
iron if it is left idle for a certain number of minutes. A sensor inside the steam iron’s 
sole plate detects whether or not the sole plate is making contact with a material. 

 

 నݟయబۯ జత ࡹక ࠙గంߘࢗ ޳ࡶ ߩ࢙ ࠭ߘऱ ఇߘఇర ࡍఆ࢑ ࡮ۧ •

ङ޶࢑ ړశ ޠ फ ޜݡࡌޠ వࣃफ ړवࡵఎ .࠼ दڡ పవ࡛ ݡࡌޠ ఉషप ࡗߖధక 

ఇߘझ फߠషࡶ  తۯ ࡏ࠻యబޔݡం޴, ఇ޴ ऴపࠪదవޔࢡफ 

ङ޶࢑ దయࣃए ంత࠭ࣆ߅ࡗߖ ݞږ ߘफం޶࢑ .޴ङ ړశ ޠ फ ݡࡌޠ 

వసంత ఋࡍߖ ࡹ࢓ޔघ త࠳నߖ޵ ,޴ వలన ఆపࡔట࡛ ࡅకए  భऴదత 

కएࡅ ࠭ߘఇ ࡍసం ఆ࢑ڝ  ڵ࡯క ߘݡࡌޠ ݟంߘ గం࠙ ࡽట࠱ 

ఉంܿంߖڜ .޴ऒ  ఆࡍ࢑ irons అదనߩ లࣾࡱހ కڵ࡯ ఉంܼ࠼. ఒక 

ఒక బ࡛ऒ ࠭ߘఇ ࡍఆ࢑ ݭࡔۃ  వङ వ۪ऐࡌ ޜయంऴతణߖ కࡔޒ . ఇߘప 

బలऱ߯ ऱ߷  ܿߦ లంڒ ࡮ۧ  ओߩనݟయబۯ ݋  న ఇంధనࡍఆ ݡ

ړయంऴతణ శߖ फࣆ࢘ࣄ࠮ ߖफం޴. ఇ޴ ऴపࠪదవޔࢡफ మంటࡱ 

ࡓڒ ڴफࡍߪ .޴फంࣆ߅ࡗߖ नଊ࣒ ఇతర ఆࡍ࢑ irons ఉߕऒ झߤఇర ࡍఆ࢑ .࠼  

కएࡅ  తޒ࢐ࡏ రࡏ࢐ ࡱڒ ఉపڵࡆంచగల ޳ࡶ ప࣋ۯ ߖ శړ फߖ 

పࠫࡍతం ࣃۯफ ࡓڒ .࠼ नଊ࣒ ఆࡍ࢑ ఐరߘऱ ఉతफమ࠳న ݋ࡷ ࡛࡮ 

నపओ࠼అ ,޴ఉంܿం ࣄయవలۯ ޜపߘఇ ߘफలࣆ޶ ऒߖڜ ,ڔܽ  

ࡓڒ नଊ࣒ ఆࡍ࢑ ఐరߘऱ వࣃफ ړఒక శ ࠼ फ ߰ߩ޶ లࣾణంޜ. ఇߖڜ ޴ऒ  

एࢳऴߖ ړߖࢲࠫߖ లࢲࠫߖ తघ࠻ కంڴ వ࣋ࡶ޴फ ఆࡍ࢑ ఇڕ࠭ߘ శړ फߖ 

ओࡹڝ కएࡅ ࠭ߘఇ ࡍఆ࢑ .޴ంޔݡరపޘ లࣾణం ࡃ  ఏڛక  ߮ ऱ݋ 

झߕ࣊ పల ఒకࡹ ࡛ ఏڛక పలక ప޳ర बంޜ సంబంధం కࣆڵ࡯फం޾ࡶ ޾ 

ࡍڷ फంۨం޴. 



WHAT CAN GO WRONG WITH AN ELECTRIC IRON? 

There is very little inside a well-made iron that can go wrong. Most repairs are for faulty 
cords, damaged handles, and mineral deposits that hamper steam irons. Problems with an 
iron’s electronic complements should be dealt with by an authorized service center. It 
typically is more cost effective to replace rather than repair an iron with internal problems. 
Check the owner’s manual for your iron to learn the manufacturer’s suggestions for 
cleaning, what water to use, and storage tips. 

Soft-water systems add minerals that can harm an electric steam iron and your clothes so 
don’t fill the iron with softened water. Instead, use filtered or distilled water. 

एڕత ࡮ۧ పలࡹ ࠭ߘన ఇݟయబۯ ࡏ࠻త ڴࠈ వڴ ఉం޴, అ޴ తߩओ  

వڒ ऐ۪ మరమघ ࡮ۧ . ओߩత ࡱޔ బख޺ ,ࡱߩރక ݡ నऒޒ  ࣔङ ంࡽݟझ  

మ࠾ࡍ ఖߖజ ߖలछ లߘ ఆࡍ࢑ అڕޔల޺ ߘబख ऒߕफࣆޓ  ࠭ߘఒక ఇ .࠼

కएࡅ  ఎలवڒदߪ ڡߖరڒలޜ సమసङ ऒߖࡌ߂ంښ ࢐࣋ కృత߆అ ࡱ  

రछߖ ࣕంచవߘࡵ. అంతర ठత సమసङ లޜ ఇߘప ڕڒ ࡛߮ࡍంݞ, బڴࡱ޶ ఇ޴ 

మࡍంత ఖࡏऐ నऒڕݡږ ޜ  ߘసలࣔల ࡏ޳ࡎ࠻త ړߖݞయۯ ऴభంࢤ .޴

లछߖ ࠾ࡍమ ࡹంۧڵࡆఉప ߖܽߗ ఏ ,ړߖݞవڝࣆࡱޘ  ۨ एܼ లߘ 

కएࡅ ߖసం యజࠪڝ ࠭ߘఇ ࠬ ړߖݞవڝࣆࡱޘ ङߘࠪ  వࡱऒ  తڥߖ 

 .ݟయంۯ

మృܽߗ ޶ వङ వసबࡱ ఎలवړ दڡ ఆࡍ࢑ ఇߖࣔ ڕ࠭ߘ కڵ࡯ంۯ ఖ܉ߖలߘ 

మ࠾ࡍ ࠬ  బటदలߘ ఇ࠱ ޜ࠭ߘతफߖ ޜܽߗ ڴంపڕ. బڴࡱ޶, ߸లद࡛  ޳ࡶ 

छ࣋ దనజలం ࢐డంݟ. 

 

How CAN I IDENTIFY AN ELECTRIC IRON PROBLEM? 

As with many small appliances, regular maintenance makes a dramatic difference in how 
trouble free your electric iron will be. Even so, things can happen. 
• If the iron doesn’t heat, make sure power is on to the outlet, check the electrical cord, 

and check the thermostat (see the Appliance Controls Fix-It Guide) and replace if 
necessary. 

• If the iron heats but steams improperly, inspect the soleplate and clean the vents (see 
below) and flush sediment out of the steam chamber (see below). 

• If the iron produces too much or too little heat, test the electrical cord. Also test and, if 
needed, adjust calibration of the thermostat (see the Appliance Controls Fix-It Guide). 



• If the iron does not spray properly, inspect and clean the nozzle (see below). 
• If the iron leaks or spits, clean the steam vents, nozzle, and tank. 
• If the iron sticks to fabric, clean or repair the soleplate. If the iron stains fabric, clean the 

soleplate, clean the tank with a commercial cleaner, and use distilled or filtered water. 

అߝక ۨ నऒ  ఉపకరހల ࠪ ࠬ ,ڴࡍ޴  ఎలवڒदڡߖ ఇ࠭ߘ ఎంత ఇబख ం޴కర࠳న 

ఇబख ం޶లߘ ఎࡖ޶ए ంܿం޾ ఒక ߕటڔయ వङ ङޑ ऒߖࣃ రछߖ రణ߄ࣃ  హణ 

నపओ࠼అ .޴फంࣆۯ జరగవ ࡱ࠻࢑ష ,ڔܽ ऐ۪ . 

• ఇ࠭ߘ ࢘ ङ޶࢑ ,ޙ࠼యనటऱۯ ݟ ړశ ޠ फࡱࢗ ߖపڙࣆޓ ړ࡯ళऱం޶࢑ ,ݟङ  ޠ

घࡗథ ,ࣄۯ ڥߖత ߘݡࡌޠ दࣃ ऒܿ  తۯ ڥߖయంݟ (ఉపకరణపऴత 

झڡ߸ ߘయంऴతణలߖ -ఇݭڽ ݋ ۫ డంݟ) మ࠾ࡍ అవసరޙ࠳ భࡎ फ ۯయంݟ. 

• ఇڕݥ࢘ ࠭ߘए ऱߦ  ښఒ ,ޙठ జరపక߱ڴࡍస ߖࡍఆ࢑ ߗڒ ,޴ంޔ औܼ ర ऒ࠭  

తࣄۯ ڥߖ, రంࡌߓలࢤ ߘऴభపࣆࡏफం޴ (ࡍڡంద ۫డంݟ) మ࠾ࡍ ఆࡍ࢑ 

ۧంబ࡛ ߘంݟ బయటపడటం (ࡍڡంద ۫డంݟ). 

ఇ࡮ۧ ࠭ߘ ఎڕए వ ࡮ۧ ޳ࡶ తڕए వ ࢘ߖݟ ఉతओ ङ޶࢑ ,फ࣋ۯ फޒ  ޠ

घࡗథ ,ޙ࠳అవసర ,࠾ࡍమ ࣾࡎప ݞږ .ݟంచంऀࡎప ߘݡࡌޠ दࣃ కएࡅ ݋  

అమࡍకߘ సࡏभۯ ܿࠈయంݟ (ఉపకరހల ߖయంऴతణڡ߸ ࡱझ -ఇݭڽ ݋ 

۫డంݟ). 

• ఇ࠭ߘ సڴࡍठ ऴ ओ࣋ जࡍద ,ޙయక߱ۯ  एڕ࠭ ࠾ࡍమ ޴फంࣆ࡯ࢣࡍప ߖߖ  

 .(ݟంద ۫డంࡍڡ) ࡯࠻ۯ ऴభంࢤ

• ఐరࣄ ޳ࡶ ࡱ࢐ࡌ࣒ ߤओ झ݋  ఉం݄, ఆڷ ࡍ࢑ంటڕ࠭ ,ࡱए , మ࠾ࡍ 

ङܼ ంࢤ ڡऴభం. 

• ఐరߤ ߷ङ  ߤఐర .޴फంࣆࡏऴభపࢤ ޳ࡶ ڴऴభంࢤ ,ఉం݄ ߖڕఅంܿ ڕ ڡࡍࠗ

 ࣊ ౖ दߤझ ऱߦ  ښఉం݄, ఒ ڡࡍࠗ߷  औܼ రࠫऒ ऐࡍऴభపࢤ  నటऱޙ࠼, ܼ ङ ంڕऒ  ఒక ށ࢐జङ  

ڔ  ऱనࡗफ ࢤऴభపࣆࡏफం޴ మ࠾ࡍ छ࣋ దనం ޳ࡶ ߸లद࡛  ߖܽߗ నࣄۯ 

ఉపڵࡆంۧ࡯. 

 

Caution! 
Iron carefully around buttons, zippers, and other attachments or decorations that can scratch 
the soleplate. 



WHAT DO I NEED FOR ELECTRIC IRON REPAIR? 

Larger hardware stores may have replacement parts for popular brand electric irons. Also, 
you can get them from the manufacturer or an aftermarket supplier. Maintenance 
and repair tools you’ll need to fix an electric iron include these: 
• Screwdrivers 
• Toothpicks or pipe cleaners 
• Sewing needle 
• Commercial electric iron cleaning solution or vinegar and water 
• Commercial soleplate cleaner or baking soda and water 
• Steel wool 
• Emery cloth 
• Metal cooking pot 

߭దभ ࣔࡔनछ ࡛  ࣎ द ړఎలव ݭంࡌࠗ ऱ ऴప࠭ఖࡏ दڡ ఐߤࡗझ  ڵ࡯క ߘలڴ࠙ సంڝ 
ఉండవ ऐ۪ ࠬ ,ݞږ .  ࡏ޳ࡌఒక అనంతర సరఫ ޳ࡶ ࡏ޳ࡎ࠻త ߖ࢐ܽ ࡏ
ందవ߰ ݟంߘ ऐ۪ రछߖ . హణ 
• మ࠾ࡍ మరమघ झࡽ݀ फޔ ړఒక ఎలव ࡏࠬ  दڡ ఇ࠭ߘ 
పࡍషए ऒߕఅవసరం ఈ ఉ ړߖݞంచࡍ  :࠼
• Screwdrivers 
ओޒ݀ • झڡ ڔ  ߩ߯ ޳ࡶ  ऱనర ऱ 
 ޴ࣇ दܿڕ •
జङށ࢐ • ङ޶࢑  एࢲࡍऴభపరచడం పࢤ ࠭ߘఇ ޠ రం ߖࢗ ޳ࡶగ࡛ మࡏߗ ࠾ࡍ 
• కమࡍ लయࡽ soleplate  ڔ ऱన  ࡏߗ ࠾ࡍమ ݞ࣎ ۃంړࠐ ޳ࡶ࡛ 
• ఉڕए  ఉߖऒ  
• ఎࠬ వवసफం 
 ݋ߦ వంట ࡽట࠱ •

 

WHAT ARE THE STEPS TO ELECTRIC IRON REPAIR? 

  
Access the internal parts of an electric iron by removing the rear cover panel. Some irons 
have unique fasteners to keep you from opening them. Check with your local hardware store 



for an appropriate screwdriver. 

ङߦ క కవ࡛ߘࢗ ऒࡱߜ छ޳ ంచడంڵలޛ  ړఎలव ࡌ दڡ ఇࡅ ࠭ߘకए  అంతర ठత 

పङࡌߵ ߘలڴ࠙ త ۯయంߖڜ .ݟऒ  ఐరߘऱ ࠬڕ ऴపޙङ క ࡱ࢓ࡏޘ కڵ࡯ 

ఉంܼ࠼. తڵన ऴࣇए ࠬ సంڝ వ࡛ࡕݭ बࣃ   ࣔ కߖ ࡔ नछ ࡛  ࣎ द ऒࡏ  తۯ ڥߖయంݟ. 

Clean an electric iron: 
1. Unplug the iron and make sure it is cool before cleaning. 

2. Use a toothpick or pipe cleaner to remove buildup in the steam vents, making sure the 
debris doesn’t fall into the vents. 

3. Use a fine sewing needle to carefully clean the spray nozzle of mineral deposits. 

4. To flush sediment from a steam iron, pour 1/2 cup water and 1/2 cup vinegar into the 
water tank. Place the iron on a rack over a broiling pan and set the iron to steam until 
the tank runs dry. Repeat if necessary. Or follow the instructions for using a 
commercial iron cleaner. 

1. ఇߘప రంऴధం మࢤ ࠾ࡍऴభపۯࡍ ࠭ం޶ చలऱڴ ఉందߖ 

मࡌߖ घࡍߖ ల߯ࡌߓరం ࡍఆ࢑ .2 .ݟంڝం۪ࡍ ంచܼړߖ ఒక ݀ޒओ  ޳ࡶ ڡ

ڔ  ߵ߯ ऱనࡏऒ  ఉపڵࡆంచంڷ ࡱ࡮߅ࢢ ,ݟంటల࢓ࡌ ړࡹ.  

3. ఖߖజ ߖइߦల ࡅకए  ऴ ओ࣋ एڕ࠭   ړߖݞయۯ ऴభంࢤ ڴऴగతफ܉ ߘ

ఒక మంۨ ڕ दܿ ߖ޴ࣇ ఉపڵࡆంచంݟ.  

4. ఒక ఆࡍ࢑ ఇߘ ࠭ߘంݟ అవइపణߘ ऴపవࣕం۪ట1/2 ,ڕ కߩओ  

ऒࡏగߗࢗ ߵక 1/2 ࠾ࡍమ ࡏߗ ङܼ ܽߗ  ం࡯࠻߱ ړࡹڕ. ఒక ࠗܽࡎంۃ 

ङܼ ࠾ࡍమ ݟఉంచం ࠭ߘద ఇࠬ ݟద ఒక ఇతफࠬ ߤߦ ంڴݟ߰ ڡ 

ఉంܿం޴ వరڕ ఆߖࡍ࢑ ఆړࡍ࢑ ఉంచంݟ. అవసరߩ ޙ࠳నࡌవృతం 

జङށ࢐ ఒక ޳ࡶ .ݟయంۯ  ఐరڔ  ߤ ऱనࡏऒ  ఉపڵࡆంࣇ ۯచనలߘ 

అߘసࡍంచంݟ. 

Service an electric iron steam and spray mechanism: 
1. Unplug the iron. 

2. Use a fine sewing needle to unclog the steam valve assembly. Also, check the valve 
spring and replace it if it is broken or has lost tension. 

3. If the spray pump is accessible, remove it and check for leaks by placing the spray tube 
in water and squirting the pump. Clean or replace as needed. 



1. ఐరߘ ߤ అనओ ଊۃ. 

2. ఆࡽ࢐ ࡍ࢑छ  అ࣊ంࠊऱ unclog ڕ జܿڕ ߕࠪࡍद ޴ࣇ ఉపڵࡆంచంݟ. 

छࡽ࢐ ,ݞږ  వసంత తڥߖ మ࠾ࡍ అ࢑ ޴ ऑۨ నऒ ం ޳ࡶ ఒޒफࡹڝ ݟओ  ޴ం࠼

ఉం݄ అ޴ భࡎ फ. 

ऒߖ޳ ,ఉం݄ ࡹܿࠈ޶అం ߩపం ࡎڒۨߧ .3 ऴ ࡹܽߗ ,ంۨڵలޛ  ओ࣋  ݀ ङ ऒࠋ  

ఉంచడం ޳छ ऒߩపం ࠾ࡍమ ࡌ  చలऱడం ޳छ  .ݟయంۯ ڥߖసం తڝ ڡࡰ ࡌ

అవసరࢤ ޙ࠳ऴభం ޳ࡶ భࡎ फ ۯయంݟ. 

 

Clean an electric iron metal soleplate: 
1. Unplug the iron. 
2. Use a sponge and commercial soleplate cleaner or baking soda and water to remove dirt 

buildup on the soleplate. Rinse well with water and dry. Don’t use harsh abrasives or 
immerse an electric iron in water. 

3. Use very fine steel wool (0000) or an emery cloth to remove scratches and burns on the 
soleplate, then clean the soleplate. 

1. ఐరߘ ߤ అనओ ଊۃ. 
2. ఒక ࡍߕంజ మށ࢐ ࠾ࡍజङ పర࠳న soleplate  ڔ ऱన  ݞ࣎ ۃంړࠐ ޳ࡶ࡛ 
మࡏߗ ࠾ࡍ ఉపڵࡆంచంޜܽߗ .ݟ మ࠾ࡍ ߰  .ݟయంۯ ऴభంࢤ ڴࠈ ڴݟ
కݎన࠳న అࠗࣅࡌవऱߘ ఉపڵࡆంచకంࡹܽߗ ޳ࡶ ݟ ఒక ఎలवړ दڡ ఇ࠭ߘ 
࠭ంచږడ޶. 
एڕన ఉ࢙޶మృ ࡮ۧ .3  ఉߖऒ లऱܽޘ ఒక ޳ࡶ (0000)   వवసफం 
ఉపڵࡆంచంݟ. 
 
Troubleshooting Tip 
Unless the instructions with your iron say it’s okay, don’t let water stand in your steam iron 
between uses. Drain all water from the iron, wrap the cord loosely around the handle, and 
store the iron in an upright position. 

ऴటܽࢶ ࡽࠋంۃ ۨ एܼ  

ࠬ ఇޜ࠭ߘ ఉనऒ పओۮ ࡔస ߘచనలࣇ  నటऱޙ࠼, ࠬ  ఆࡍ࢑ ఇߖܽߗ ࡹ࠭ߘ 

ऒߖఅ ݟంߘ ࠭ߘभ. ఇ޶వڝदܿࠏలߖ ङࣔ ,޴फంࣆऴపవࣕ ߖܽߗ  ంࡽݟ ۪ द݀  

వݡࡌޠ ڴࡱ޶, మ࠾ࡍ ఒక ࣃ  ڴࡏܼߖब నం ࡹ ఇߖ ࠭ߘలछ . 

 



Rice Cooker ڕ ࣒ࡕకए ࡛ 
Principle of working of rice cooker.Various parts & functions of rice cooker, temperature 

control and timer unit. 

యङࠉ ం ڕకए కएࡅ ࡛  పࡅ ߖకए యङࠉ .ऴతంࣇ  ం ڕకए ࡛, ఉࢽप ऴగత 

కएࡅ ݋ߖ࠿ మ࡛݅ ࠾ࡍయంऴతణ మߖ  ࢑࢑ధ ࠙ࡱ߇࢑ & ࡱڴ. 

 

  

RICE COOKER BASICS 

Cooking rice happens in four phases: 
1. Start of Heating 
2. Boiling'- 
3. Steaming 
4. Resting 
Rice cookers automatically guide rice through these four stages. The appliance consists 
primarily of a outer body, an inner cooking pan, an electric heating plate at the bottom, a 
heat-sensing device and some switches in various forms including buttons. 

Water and rice sit inside the cooking pan while it’s inserted into the rice cooker’s shell. 
The pan’s weight depresses the thermal-sensing device, and the heating plate quickly brings 
the water to a boil. The sensing device is a small, spring-loaded thermometer that gauges the 
temperature of the pan’s contents. It’s set into the bottom of the rice cooker’s main body. 

Simple rice cookers usually warm their contents by transferring heat from the heating 



plate to the cooking pan, and the type of metal used can improve that transfer. Some metals 
— copper and aluminum for example — are highly conductive. In other words, they transfer 
their heat easily. A wide range of materials can be used for the cooking pan, and each type 
may affect the overall time it takes to cook the food. 

The process for cooking the rice is simple. Water boils at 100 degrees Celsius, and once it 
reaches a steady boil, it won’t get hotter. As long as there is water in the pan, the temperature 
should be stable. Once the rice absorbs all the water in the pan, the temperature will start to 
rise. The rice cooker senses this change and will either switch off or switch to a warming 
cycle. At this point, the rice has finished cooking and entered the resting stage. 

అڕ ࣒࡯కए झڡࣄࠐ ࡛  

వంట అనऒ ం ڷࡱߕ దశࡹऱ  జޔڷࡏం޴: 

 రంభంࡌߵ పనޑ
2. Boiling'- 

दࠫࣅ  .3 ంۃ 

 ۃदంࣄࡓ .4

కएڕ ࣒ࡕ छ޳ దశల ڷࡱߕ ऱ ఈࡏ యङࠉ ࡌ ంڴࡎ࢐ ڴࡏߝ ߘ ࠪ ర ठదࡍज फࣃ  .࠼

ఉపకరణంߵ  హङࠈ ڴథࠫకంࡌ  శߖࡌࡎऒ  కڵ࡯ ఉంܿం޴, అంతర ठత వంట ߤߦ, 

ఒక ఎలवړ दڡ ࣖ ߮  ݋ ऱڷ޴ ݋వన, ఒక ࢘ झߖ࣊-ݟ ంۃ పࡍకరం మߖڜ ࠾ࡍऒ  రڒల 

छࣄ ऱ۪ బటనऱޜ సࣔ. 

వంట ࡹ ߤߦపల ࡏߗ మࠉ ࠾ࡍయङ ం ࡏږऐ యङࠉ ޴అ ߖ ం ڕకए  ࡽࢹ ࡛

రऐۯ ࡹ బޔݡంࡅ ߤߦ .޴కए  బ࢓ࡏ థరघ झߖ࣊ ࡽ ంۃ పࡍకߖࡌऒ  

झޑࡏߖ హపࣆࡏफం޴ మޑ ࠾ࡍపన  ߮ ऱ݋ తछ  ړڷࡏఒక మ ߖܽߗ ڴతంࡍ

झߖ࣊ .޴फంࣆޘ ంۃ పࡍకరం ఒక ۨనऒ , ऴ ओ࣊ घࡌన థࣄۯ ݭࡹ-ݭ ࠬట࡛, ఇ޴ 

ङߦ కएࡅ ߤ  ࢑ష࠻ల ఉࢽप ऴగత ࡅకए बࣃ   యङࠉ ޴ఇ .޴फంࣆۨࣇ ߖ࠼ ం 

కएڕ కएࡅ ࡛  ऴప߄న శࡎర ࠙గంۯ ݋࣊ ړࡹయబݟం޴. 

యङࠉ రణ߄ࣃ ం ڕకए ߮  నࣄۯݟ࢘ ऱࡏ ऱߘ ݋ంݟ వంట ߖݟ࢘ ڕ ߤߦ బࡰ޴ 

छ޳ యడంۯ ࢘ ߘకం݃ంటऱ ࢐ܽ ࡌ फࣃۯݟ  హంࡹ ంۨనڵࡆఉప ࠾ࡍమ ࠼

రకం ఆ బڷࡏ࠱ ߖࡰ޴పࣃࡏफ ऒߖڜ .࠼  ࠾ࡍమ ڵࡌ ڕహరణ޳ఉ - ࡱࣔࡹ 

అࡲङ యం - అతङߖࠫ ంత ࢐హకం. ఇతర ࠪటలࣆ ࡏ࢐ ,ࡹలభంࡍ࢐ ڴ 

फࣃۯ ࡰ޴బ ߖݟ࢘ बࡌ޳ల పڒక రߝసం అڝ ߤߦ లڒవంట .ࡏ లߘ 



ఉపڵࡆంచవ ऐ۪ , మ࠾ࡍ ऴపޒ రకం ఆࣔߖࡌऒ  ఉړݟంచړߖݞ అవసర࠳న 

ऒߖ࠻తफం సమ࠴  ऴప࠙࢑తం ۯయవ ऐ۪ . 

యङࠉ ం వంట ڝసం ऴపࡍڡయ ࣆలభం. ࡎۃݟ 100 ࡏߗల ࣊࡯झ య࣒ వదभ 

మघ޴ ࢘ న࠳बరࣄ  ఒక ࠾ࡍమ ,ࡱ నऒڕࡏۯ ࣄ  తࡌछ త, అ޴ ࢘  .޶ఉండ ڴݟ

ఉనऒ ࡏߗ ऱߠߦ ంత వరڕ, ఉࢽप ऴగత  ࣄबరంڴ ఉంߠߦ .࡯ݞऱ ఉనऒ  అߖऒ  ߖܽߗ 

యङࠉ ం ऴగࣕ࣋फ, ఉࢽप ऴగత ߭ యङࠉ .޴ంޔڷࡏ ం ڕకए ࡛ ఈ ࠪ ओࡏ ࣊ ߘ झߜ ࣒ 

ࠪ ఒక ࠾ࡍమ ޴फంࣆۯ ࠪ ڕచऴకం ࡔ రడం ޳ࡶ ࠪ రడం జޔڷࡏం޴. ఈ 

సమయంࠉ ,ࡹయङ ం వంట ࡍߪफ మࡌࢰ࢑ ࠾ࡍం޴࢘ ޒక ऴప࢘ࢢంۨం޴. 

 

Repairing the Rice cooker 

 

Figure 13.1: Rice cooker with base opened  
Step Is Unplug Power Cord from Wall 

Before you start to work on the electric rice cooker you will want to make sure il II not 
plugged into any power source. 
Step 2: Remove Cover 

Take the covering dish of the electric rice cooker and place it aside. You will also need to 
remove the burner plate and inner bowl. Ibis will allow you to get to the IIIIIH parts of the 
cooker. 
Step 3: Remove Base of Cooker 

On the bottom of most electric rice cookers there are some tabs, or screws, that hold the base 
together. Remove these screws, or fold back the tabs, so that you can remove the base. 
Step 4: Test Heating Element 



The cooker’s heating element may not be working properly. Disconnect the heating wire 
from the terminal and test it with the multimeter. Set the meter to read Ohms and touch the 
wire to the terminals. If it reads “0” ohms the wire is fine. 
Step 5: Test Resistor 

If the heating element is fine, then the next space to test is the resistor. Use the multimeter 

again on the same setting and touch the probes to the resistor. If the reading comes out to 20 

Ohms then the resistor is fine. If not, then you will need to replace it. 

 

 ࣊ दߵ  అనओ ଊۃ పవ࡛ పవ࡛ ࡛ڒ न ऴఫࡏࠬ ࡽ࢐ ࠹ ఎࡵवړ दࠉ ڡయङ ం ڕకए  ࡏࠬ ޶ం࠭ ړߖݞయۯߖऱ పࡗ

ఇࡽ II ఏ పవ࡛ ࣎ࡗझ ଊ పడࡶదࡌߖ ߖम ړवࡵఎ ࠼࢘ࣄޓ దశ 2: కవ࡛ .࡯࢐ڝం۪ࡍ दࠉ ڡయङ ం ڕకए కएࡅ ࡛  

కߩओ ऒߖ޳ ࠾ࡍమ ݟంڝࣆޓ   పకए న ߭టदంࡏࠬ .ݟ బరऒ ࡛  ߮ ऱ݋ మࡹ ࠾ࡍపߜڵ ࡯ऒ లݞږ ߘ 

కएڕ ࡏࠬ ࣒ࠉఇ .࡯ంۧڵలޛ కएࡅ ࡛  IIIIIH ࠙ڴలߘ ߰ందܼړߖ అߘమࣆޒफం޴. దశ 3: ڕకए ࡛ 

కएࡅ बࣃ   వߖࡌऒ ङ޶࢑ ࡮ۧ ݟంచంڵలޛ  యङࠉ ޠ ం ڕకए ర ऱ ڷ޴వన ߖڜऒ  ఆࡱࡌ߄ ఉߕऒ  ޳ࡶ ,࠼

కࣄ࡯ ఆ߄రం కڵ࡯ మరࡱ. ఈ ऴࣇए ల࢘ࣄޓ ߘయం޳ࡶ ݟ ܼబऱڴ࠙ ڵࡍޒ ߘన ۯయంݟ, త޳छ  ࡌ

ऒࣆࠐ ࡏࠬ యవ࢘ࣄޓ  ऐ۪ . దశ 4: ࣒݃द ޑపన ఎ࠱࡯ంڕ ݋కए కएࡅ ࡛  ڴࡍలకం స࠮ ݟ࢘ 

పۯߖయక߱వ ऐ۪ घࡍ݃ . నߘ ࡽంࡏ࢙ ݟ࢘ ݟऒ సएݟ  ڡߜ द ࣄۯ, మࡰदࠬ టࡗफ పऀࡎంచంݟ. ఓమऱߘ 

చదవړߖݞ ࠬటࡍऒ घࡍ݃ ࣄۯ ݋࣊  నࡱझ ए ऒࡏ࢙  ఓ "0" ޴ఇ .ݟకంޑ  ऱ࠭ చ࢘޴ ఉం݄ ࢙࡛ మంۨ޴. 

దశ 5: ࣒݃द ࡗߖధకం ޑపన ࠮లకం ఉతफమంڴ ఉం݄, పऀࡎంచړߖݞ త޶పࡍ  సबలం మండలం. అ޻ 

అమࡍకࡹ మ࡯दࠬ టࡏऒ  మࢁच  ఉపڵࡆం۪࠭ మ࣊ࡗߵ ࠾ࡍలߘ ࠭ంద࠭ښޑ ړࡍ. పఠనం 20 

ఓమऱ వరڕ బయటڕ వ ऐۨ నటऱޙ࠼ అߩओ ओߩఅ ,ޙక߱ࡶ .޴ఉంܿం ڴధకం ఉతफమంࡗߖ ݡ  ࡏࠬ ݡ

ऒߖ޳  భࡎ फ ࡯࠻ۯ. 

Step 6; Check and Clean Contacts 

Another problem that is associated with older electric rice cooker appliances is that the 
switch contacts can become dirty or corrode. When this happens they will not allow a solid 
current to flow when the switch is pressed to star the cooker. With the base removed, check 
the contact areas. Check to see if they are burned. If so, you will need to replace these 
contacts. If not, then use some electrical contact cleaner and a clean rag. 
 
దశ 6; ڒంܼڡ दझ  తڥߖ మڔ  ࠾ࡍ ऱߦ ߤత ఎలवړ दࠉ ڡయङ ం ڕకए ࡛ ఉపకరހలޜ 
సంబంధం ఉనऒ  మࡗ సమసङ छࣄ , ۶ పࡍచ޳ࡶ ڴړࡍ࠭ ࡱ࠻ కݞࡗठ  ࠪ రగల࢓. 
ఇ޴ జڼࡍటߩओ కएڕ ࡏ࢐ ݡ ऒࡍ  న߮ݟంࣄ ڕ޶छ एړߟ ۶ నߩओ  ݋ంࡓఘన క ݡ
ऴపߖ࢐ࣔऒ  అߘమޒంచޛ ࣒ࠐ .ࡏలڵంచబݟ, సంऴప޴ంࡌߵ ߩంޑలߘ తڥߖ 
 ࡏࠬ ,ޙ࠼అ ࡮అ .ݟయంۯ ڥߖత ޾ࡶ ࡗޑయబడۯ దݟࠌ ࡏ࢐ .ݟయంۯ



ఈ పࡍచ࠻లߘ భࡎ फ ࡶ .࡯࠻ۯక߱ޙ, అߩओ ऒߖڜ ݡ ङ޶࢑  ڔ  చయంࡍప ޠ ऱన  ࡛
మ࠾ࡍ ఒక  ڔ ऱۃࡌ ߤ ఉపڵࡆంచంݟ. 
 
Step 7: Move Contacts 

If you notice that the contacts are not touching when you press the switch, you can fix this 
by using a small screwdriver and moving the contact closer to the switch. 

దశ 7: పࡍచ࠻లߘ తర࡯ంచంࣄ ࡏࠬ ݟछ एړߟ ۶ నߩओ  ߘల࠻చࡍప ݡ
నऒۨ ࡏࠬ ,ޙ࠼ంۨనటऱߖగమ ࡏࠬ ߖదࡶ కడంޑ  ऴࣇए ऒࡏవࡕݭ  
ఉపڵࡆంۨ మࣄ ࠾ࡍछ ए۪  దగ ठరڴ ఉనऒ  పࡍచߖ࠻ऒ  క࡯޴ంచడం ޳छ  ࡌ
షएࡍప ߖߖ޵ ంచవࡍ ऐ۪ . 
 
Step 8: Replace Components 

With the inside pieces either replaced, or cleaned, you can put the electric rice cooker back 
together. Make sure that the power cord is not pinched and that all wires are put back into 
their original position. Screw the base back on and replace the bowl and cover. Make a batch 
of rice to make sure it works correctly. 

దశ 8: ࠙ बࣃనఃߩ ࡱڴ ࠭ పలࡹ ం۪࠭ߧ కए ࡎభ ߖڴ ࡱ फ, ࢤ ޳ࡶऴభం, ࠬ  ࡏ
క޶࢑ ڵࡍޒ ࣄ࡯ङ యङࠉ ޠ ం ڕకए ࡛ ఉంచవ ऐ۪ . పవ࡛ ߧ ݡࡌޠం۶ 
ऒߖఅ ࠾ࡍమ ߖదࡶయబడۯ बࣃ  ࡱఅస ࡍ࢐ ࡱగޓ  फࣃవ ڵࡍޒ ړߖߕ యߖ 
मࡌߖ ऒߜڵ ࠾ࡍమ ڕ࠲ ࣒ࠐ ڵࡍޒ .ݟంڝం۪ࡍ  మ࠾ࡍ కవ࡛  ࣃब నంࡹ. ఇ޴ 
సڴࡍठ పࣆۯߖफందࡌߖ ߖम యङࠉ ړߖݞంచࡍ ం ࠈङ ऒۨ  తۯ ࡏ࠻యంݟ. 
 



Rice Cooker ڕ ࣒ࡕకए ࡛ 
Principle of working of rice cooker.Various parts & functions of rice cooker, temperature 

control and timer unit. 

యङࠉ ం ڕకए కएࡅ ࡛  పࡅ ߖకए యङࠉ .ऴతంࣇ  ం ڕకए ࡛, ఉࢽप ऴగత 

కएࡅ ݋ߖ࠿ మ࡛݅ ࠾ࡍయంऴతణ మߖ  ࢑࢑ధ ࠙ࡱ߇࢑ & ࡱڴ. 

 

  

RICE COOKER BASICS 

Cooking rice happens in four phases: 
1. Start of Heating 
2. Boiling'- 
3. Steaming 
4. Resting 
Rice cookers automatically guide rice through these four stages. The appliance consists 
primarily of a outer body, an inner cooking pan, an electric heating plate at the bottom, a 
heat-sensing device and some switches in various forms including buttons. 

Water and rice sit inside the cooking pan while it’s inserted into the rice cooker’s shell. 
The pan’s weight depresses the thermal-sensing device, and the heating plate quickly brings 
the water to a boil. The sensing device is a small, spring-loaded thermometer that gauges the 
temperature of the pan’s contents. It’s set into the bottom of the rice cooker’s main body. 

Simple rice cookers usually warm their contents by transferring heat from the heating 



plate to the cooking pan, and the type of metal used can improve that transfer. Some metals 
— copper and aluminum for example — are highly conductive. In other words, they transfer 
their heat easily. A wide range of materials can be used for the cooking pan, and each type 
may affect the overall time it takes to cook the food. 

The process for cooking the rice is simple. Water boils at 100 degrees Celsius, and once it 
reaches a steady boil, it won’t get hotter. As long as there is water in the pan, the temperature 
should be stable. Once the rice absorbs all the water in the pan, the temperature will start to 
rise. The rice cooker senses this change and will either switch off or switch to a warming 
cycle. At this point, the rice has finished cooking and entered the resting stage. 

అڕ ࣒࡯కए झڡࣄࠐ ࡛  
వంట అనऒ ం ڷࡱߕ దశࡹऱ  జޔڷࡏం޴: 
 రంభంࡌߵ పనޑ
2. Boiling'- 
दࠫࣅ  .3 ంۃ 
 ۃदంࣄࡓ .4
కएڕ ࣒ࡕ छ޳ దశల ڷࡱߕ ऱ ఈࡏ యङࠉ ࡌ ంڴࡎ࢐ ڴࡏߝ ߘ ࠪ ర ठదࡍज फࣃ  .࠼
ఉపకరణంߵ  హङࠈ ڴథࠫకంࡌ  శߖࡌࡎऒ  కڵ࡯ ఉంܿం޴, అంతర ठత వంట ߤߦ, 
ఒక ఎలवړ दڡ ࣖ ߮  ݋ ऱڷ޴ ݋వన, ఒక ࢘ झߖ࣊-ݟ ంۃ పࡍకరం మߖڜ ࠾ࡍऒ  రڒల 
छࣄ ऱ۪ బటనऱޜ సࣔ. 
వంట ࡹ ߤߦపల ࡏߗ మࠉ ࠾ࡍయङ ం ࡏږऐ యङࠉ ޴అ ߖ ం ڕకए  ࡽࢹ ࡛
రऐۯ ࡹ బޔݡంࡅ ߤߦ .޴కए  బ࢓ࡏ థరघ झߖ࣊ ࡽ ంۃ పࡍకߖࡌऒ  
झޑࡏߖ హపࣆࡏफం޴ మޑ ࠾ࡍపన  ߮ ऱ݋ తछ  ړڷࡏఒక మ ߖܽߗ ڴతంࡍ
झߖ࣊ .޴फంࣆޘ ంۃ పࡍకరం ఒక ۨనऒ , ऴ ओ࣊ घࡌన థࣄۯ ݭࡹ-ݭ ࠬట࡛, ఇ޴ 
ङߦ కएࡅ ߤ  ࢑ష࠻ల ఉࢽप ऴగత ࡅకए बࣃ   యङࠉ ޴ఇ .޴फంࣆۨࣇ ߖ࠼ ం 
కएڕ కएࡅ ࡛  ऴప߄న శࡎర ࠙గంۯ ݋࣊ ړࡹయబݟం޴. 
యङࠉ రణ߄ࣃ ం ڕకए ߮  నࣄۯݟ࢘ ऱࡏ ऱߘ ݋ంݟ వంట ߖݟ࢘ ڕ ߤߦ బࡰ޴ 
छ޳ యడంۯ ࢘ ߘకం݃ంటऱ ࢐ܽ ࡌ फࣃۯݟ  హంࡹ ంۨనڵࡆఉప ࠾ࡍమ ࠼
రకం ఆ బڷࡏ࠱ ߖࡰ޴పࣃࡏफ ऒߖڜ .࠼  ࠾ࡍమ ڵࡌ ڕహరణ޳ఉ - ࡱࣔࡹ 
అࡲङ యం - అతङߖࠫ ంత ࢐హకం. ఇతర ࠪటలࣆ ࡏ࢐ ,ࡹలభంࡍ࢐ ڴ 
फࣃۯ ࡰ޴బ ߖݟ࢘ बࡌ޳ల పڒక రߝసం అڝ ߤߦ లڒవంట .ࡏ లߘ 
ఉపڵࡆంచవ ऐ۪ , మ࠾ࡍ ऴపޒ రకం ఆࣔߖࡌऒ  ఉړݟంచړߖݞ అవసర࠳న 
ऒߖ࠻తफం సమ࠴  ऴప࠙࢑తం ۯయవ ऐ۪ . 
యङࠉ ం వంట ڝసం ऴపࡍڡయ ࣆలభం. ࡎۃݟ 100 ࡏߗల ࣊࡯झ య࣒ వదभ 
మघ޴ ࢘ న࠳बరࣄ  ఒక ࠾ࡍమ ,ࡱ నऒڕࡏۯ ࣄ  తࡌछ త, అ޴ ࢘  .޶ఉండ ڴݟ
ఉనऒ ࡏߗ ऱߠߦ ంత వరڕ, ఉࢽप ऴగత  ࣄबరంڴ ఉంߠߦ .࡯ݞऱ ఉనऒ  అߖऒ  ߖܽߗ 
యङࠉ ం ऴగࣕ࣋फ, ఉࢽप ऴగత ߭ యङࠉ .޴ంޔڷࡏ ం ڕకए ࡛ ఈ ࠪ ओࡏ ࣊ ߘ झߜ ࣒ 
ࠪ ఒక ࠾ࡍమ ޴फంࣆۯ ࠪ ڕచऴకం ࡔ రడం ޳ࡶ ࠪ రడం జޔڷࡏం޴. ఈ 
సమయంࠉ ,ࡹయङ ం వంట ࡍߪफ మࡌࢰ࢑ ࠾ࡍం޴࢘ ޒక ऴప࢘ࢢంۨం޴. 
 



Repairing the Rice cooker 

 

Figure 13.1: Rice cooker with base opened  
Step Is Unplug Power Cord from Wall 

Before you start to work on the electric rice cooker you will want to make sure il II not 
plugged into any power source. 
Step 2: Remove Cover 

Take the covering dish of the electric rice cooker and place it aside. You will also need to 
remove the burner plate and inner bowl. Ibis will allow you to get to the IIIIIH parts of the 
cooker. 
Step 3: Remove Base of Cooker 

On the bottom of most electric rice cookers there are some tabs, or screws, that hold the base 
together. Remove these screws, or fold back the tabs, so that you can remove the base. 
Step 4: Test Heating Element 

The cooker’s heating element may not be working properly. Disconnect the heating wire 
from the terminal and test it with the multimeter. Set the meter to read Ohms and touch the 
wire to the terminals. If it reads “0” ohms the wire is fine. 
Step 5: Test Resistor 

If the heating element is fine, then the next space to test is the resistor. Use the multimeter 

again on the same setting and touch the probes to the resistor. If the reading comes out to 20 

Ohms then the resistor is fine. If not, then you will need to replace it. 

 ࣊ दߵ  అనओ ଊۃ పవ࡛ పవ࡛ ࡛ڒ न ऴఫࡏࠬ ࡽ࢐ ࠹ ఎࡵवړ दࠉ ڡయङ ం ڕకए  ࡏࠬ ޶ం࠭ ړߖݞయۯߖऱ పࡗ

ఇࡽ II ఏ పవ࡛ ࣎ࡗझ ଊ పడࡶదࡌߖ ߖम ړवࡵఎ ࠼࢘ࣄޓ దశ 2: కవ࡛ .࡯࢐ڝం۪ࡍ दࠉ ڡయङ ం ڕకए కएࡅ ࡛  

కߩओ ऒߖ޳ ࠾ࡍమ ݟంڝࣆޓ   పకए న ߭టदంࡏࠬ .ݟ బరऒ ࡛  ߮ ऱ݋ మࡹ ࠾ࡍపߜڵ ࡯ऒ లݞږ ߘ 



కएڕ ࡏࠬ ࣒ࠉఇ .࡯ంۧڵలޛ కएࡅ ࡛  IIIIIH ࠙ڴలߘ ߰ందܼړߖ అߘమࣆޒफం޴. దశ 3: ڕకए ࡛ 

కएࡅ बࣃ   వߖࡌऒ ङ޶࢑ ࡮ۧ ݟంచంڵలޛ  యङࠉ ޠ ం ڕకए ర ऱ ڷ޴వన ߖڜऒ  ఆࡱࡌ߄ ఉߕऒ  ޳ࡶ ,࠼

కࣄ࡯ ఆ߄రం కڵ࡯ మరࡱ. ఈ ऴࣇए ల࢘ࣄޓ ߘయం޳ࡶ ݟ ܼబऱڴ࠙ ڵࡍޒ ߘన ۯయంݟ, త޳छ  ࡌ

ऒࣆࠐ ࡏࠬ యవ࢘ࣄޓ  ऐ۪ . దశ 4: ࣒݃द ޑపన ఎ࠱࡯ంڕ ݋కए కएࡅ ࡛  ڴࡍలకం స࠮ ݟ࢘ 

పۯߖయక߱వ ऐ۪ घࡍ݃ . నߘ ࡽంࡏ࢙ ݟ࢘ ݟऒ సएݟ  ڡߜ द ࣄۯ, మࡰदࠬ టࡗफ పऀࡎంచంݟ. ఓమऱߘ 

చదవړߖݞ ࠬటࡍऒ घࡍ݃ ࣄۯ ݋࣊  నࡱझ ए ऒࡏ࢙  ఓ "0" ޴ఇ .ݟకంޑ  ऱ࠭ చ࢘޴ ఉం݄ ࢙࡛ మంۨ޴. 

దశ 5: ࣒݃द ࡗߖధకం ޑపన ࠮లకం ఉతफమంڴ ఉం݄, పऀࡎంచړߖݞ త޶పࡍ  సबలం మండలం. అ޻ 

అమࡍకࡹ మ࡯दࠬ టࡏऒ  మࢁच  ఉపڵࡆం۪࠭ మ࣊ࡗߵ ࠾ࡍలߘ ࠭ంద࠭ښޑ ړࡍ. పఠనం 20 

ఓమऱ వరڕ బయటڕ వ ऐۨ నటऱޙ࠼ అߩओ ओߩఅ ,ޙక߱ࡶ .޴ఉంܿం ڴధకం ఉతफమంࡗߖ ݡ  ࡏࠬ ݡ

ऒߖ޳  భࡎ फ ࡯࠻ۯ. 

Step 6; Check and Clean Contacts 

Another problem that is associated with older electric rice cooker appliances is that the 
switch contacts can become dirty or corrode. When this happens they will not allow a solid 
current to flow when the switch is pressed to star the cooker. With the base removed, check 
the contact areas. Check to see if they are burned. If so, you will need to replace these 
contacts. If not, then use some electrical contact cleaner and a clean rag. 

దశ 6; ڒంܼڡ दझ  తڥߖ మڔ  ࠾ࡍ ऱߦ ߤత ఎలवړ दࠉ ڡయङ ం ڕకए ࡛ 

ఉపకరހలޜ సంబంధం ఉనऒ  మࡗ సమసङ छࣄ , ۶ పࡍచڴړࡍ࠭ ࡱ࠻ 

ठݞࡗక ޳ࡶ  ࠪరగల࢓. ఇ޴ జڼࡍటߩओ కएڕ ࡏ࢐ ݡ ऒࡍ  న߮ݟంڕ޶ 

छࣄ एړߟ ۶ నߩओ ऒߖऴప࢐ࣔ ݋ంࡓఘన క ݡ  అߘమޒంచ࣒ࠐ .ࡏ 

 దݟࠌ ࡏ࢐ .ݟయంۯ ڥߖత ߘలޑంࡌߵ ߩం޴సంऴప ,ݟంచబڵలޛ

 ߘల࠻చࡍఈ ప ࡏࠬ ,ޙ࠼అ ࡮అ .ݟయంۯ ڥߖత ޾ࡶ ࡗޑయబడۯ

భࡎ फ ࡶ .࡯࠻ۯక߱ޙ, అߩओ ऒߖڜ ݡ ङ޶࢑  ڔ  చయంࡍప ޠ ऱన  ࡛మ࠾ࡍ ఒక 

ڔ  ऱۃࡌ ߤ ఉపڵࡆంచంݟ. 

Step 7: Move Contacts 

If you notice that the contacts are not touching when you press the switch, you can fix this 
by using a small screwdriver and moving the contact closer to the switch. 

దశ 7: పࡍచ࠻లߘ తర࡯ంచంࣄ ࡏࠬ ݟछ एړߟ ۶ నߩओ  ߘల࠻చࡍప ݡ

నऒۨ ࡏࠬ ,ޙ࠼ంۨనటऱߖగమ ࡏࠬ ߖదࡶ కడంޑ  ऴࣇए ऒࡏవࡕݭ  



ఉపڵࡆంۨ మࣄ ࠾ࡍछ ए۪  దగ ठరڴ ఉనऒ  పࡍచߖ࠻ऒ  క࡯޴ంచడం ޳छ  ࡌ

షएࡍప ߖߖ޵ ంచవࡍ ऐ۪ . 

 
Step 8: Replace Components 

With the inside pieces either replaced, or cleaned, you can put the electric rice cooker back 
together. Make sure that the power cord is not pinched and that all wires are put back into 
their original position. Screw the base back on and replace the bowl and cover. Make a batch 
of rice to make sure it works correctly. 

దశ 8: ࠙ बࣃనఃߩ ࡱڴ ࠭ పలࡹ ం۪࠭ߧ కए ࡎభ ߖڴ ࡱ फ, ࢤ ޳ࡶऴభం, ࠬ  ࡏ

క޶࢑ ڵࡍޒ ࣄ࡯ङ యङࠉ ޠ ం ڕకए ࡛ ఉంచవ ऐ۪ . పవ࡛ ߧ ݡࡌޠం۶ 

ऒߖఅ ࠾ࡍమ ߖదࡶయబడۯ बࣃ  ࡱఅస ࡍ࢐ ࡱగޓ  फࣃవ ڵࡍޒ ړߖߕ యߖ 

मࡌߖ ऒߜڵ ࠾ࡍమ ڕ࠲ ࣒ࠐ ڵࡍޒ .ݟంڝం۪ࡍ  మ࠾ࡍ కవ࡛  ࣃब నంࡹ. ఇ޴ 

సڴࡍठ పࣆۯߖफందࡌߖ ߖम యङࠉ ړߖݞంచࡍ ం ࠈङ ऒۨ  తۯ ࡏ࠻యంݟ. 

 



Mixer Grinder ࠫకझ  ండ࡛ࡕۃ ࡛
VARIOUS PARTS & FUNCTIONS OF MIXER/GRINDER, SPEED CONTROL 
CIRCUIT & AUTOMATIC OVER LOAD PROTECTOR 

ࠫకझ एࡐయంऴతణ సߖ ండ࡛, SPEEDࡍۃ / ࡛ ङ  ݭࡹ ఓవ࡛ ڡܽ࠲ఆ݇ & ݋
క݃ࡖߵ द࡛ కएࡅ   ࢑࢑ధ ࠙ࡱ߇࢑ & ࡱڴ 

 
A mixer grinder is a very useful domestic appliance of the kitchen and is used to grind fruits, 
nuts, vegetables etc and to prepare delicious drinks like milk shakes. Dry grinding of spices, 
cereals, pulses, seeds, dry fruits etc and wet grinding of garlic, ginger, onion, vegetables etc 
are also done in mixer grinders. There are mixture grinders for mincing meat. Hotels and 
restaurants use high capacity mixer grinders. Different types of mixer grinders are also 
known as Food processor, juicer and grinder, food grinder, mixi, liquidizer etc. 

ࠫకझ కएࡅ ޴ండ࡛ వంటగࡕۃ ࡛  యࢣ޻ న࠳గకరࡆఉప ࡮ۧ 

ఉపకరణం మ࠾ࡍ ఇ޴ పంݡऱ, ڒయږ ,ࡱరڴయ࠴ ࡱదࡷన࢑ 

మࡱߦ ࠾ࡍ వڕރ వంܽ ۨࡏకర࠳న ࠻ߗߦలߘ తࡏ࠻ 

फࣃڵࡆఉప ړߖݞయۯ ङߕ߄తృణ ,ࡱࣆߘ޴ ࡮ࣃమ .ࡏ ओߩప ,ࡱ  

ङߕ߄  ,యߦऱ࡯ऱ, అలऱం, ఉ࡯ऱࡱࢗ ,ࡱࡌత޴ऱ తݡపం ݟ߰ ,ࡱߕ࢑తफ ,ࡱ

కझࠫ ڕలࡌత޴త ࡱయڴరږ फࣃۯ ࡏ࠻త ݞږ ऱࡏనनࡍۃ ࡛  .ࡏ

ࠪంసߩ ࠪంసం ڝసం ࠫऴశమం ࡕۃండ࡛ ࡱ ఉߕऒ चࢂటࣟ .࠼  

మࣃࡓ ࠾ࡍद ంࡓ ऱܿ అ߅క ࣃమర बङ  ࠫకझ ండరࡕۃ ࡛ ऱߘ ఉపࣃڵࡆफ  .࠼

࢑࢑ధ రڒల ࠫకझ  ,ండ࡛ࡕۃ ࠾ࡍమ ࡛ࣅ܍ ,స࡛࣊ࡌߵ ऱ ఆࣔరࡏనनࡍۃ ࡛

झړࠫ ,ండ࡛ࡕۃ ݭߺ छړ࡯ , ܑజ࡛ ࠴దࡷన࢑. 

 

Figure 15.1: Mixer Grinder 



Numerous models of different capacities from various manufacturers are available. 
Now-a-days efficient models with attractive getup and added features are available and they 
make less noise and vibration compared to older models. Domestic mixer grinders work on 
220 volt AC and commonly have power rating between 500 watt to 1.5 kW. Typical values 
are 500 watt, 750 watt, 1.1 kW etc. Maximum speed of 18000 to 20000 RPM is common. 
The main parts of a basic mixer grinder are: 

I. Electric motor 

2. Speed control switch 
3. Overload protection and reset switch 
4. Coupling 
5. Jars and blades 
6. Body 
7. Accessories 

࢑࢑ధ తࡏ޳ࡎ࠻ల ߘం࢑࢑ ݟధ ࣃమࡌब ङ లۮ ڕం޴న అߝక నࡱߕ࠮ 

అంࡹܿࠈ޶ ఉߕऒ ఆకర .࠼ लނయ࠳న ݋ڻఅߵ మݟܔ ࠾ࡍంۨన 

లࣾހలޜ ఇߩओ  ࡹܿࠈ޶అం ࡱߕ࠮న న࠳సమరबవంత ܌ࡗ ఒక ݡ

ఉߕऒ ߱ ޜడళऱ࠵ తߦ ࡏ࢐ ࠾ࡍమ ࠼ एڕफ త࣋࡯ వ శబभం మ࠾ࡍ కద࡯కߘ 

फࣃۯ కझࠫ ڡदࣄ࠱ݨ .࠼ ࣄद ఎ߯ࡽ࢛ ండ࡛ 220ࡕۃ ࡛  పࣆۯ ߖफం޴ మ࠾ࡍ 

kW మధङ 1.5 ݟంߘ ࢐టऱ 500 ڴరణం߄ࣃ  పవ࡛ ܽࡔంۃ ఉంܿం࢑ .޴లࣾణ 

 ంۨ 20000ߘ 18000 .న࢑ࡷద࠴ ऱࠋడ.ڙ 1.1 ,݋࢐ 750 ,݋࢐ 500 ࡱవࡱ࢑

RPM గࡍషद ࢘ గం ߄ࣃరణం.ߵ  ࠫ థࠫకࡌ కझ కएࡅ ండ࡛ࡕۃ ࡛  ऴప߄న ࠙  :ࡱڴ

I. ఎలवړ द࡛ܼ࠵ ڡ 

ओࣅ.2 छࣄ ࡽࡗ݋కం ݭ ۶ 

3. ఓవࡗऱݭ రࣾణ మࣄ ݋࣊ࡎ ࠾ࡍछ ۶ 

4. కߩࡱట 

 ऱݡऱࠐ  ࠾ࡍమ ݟ܉ .5

6. శࡎర 

झڙ࠻ .7 స࣒ࡎ 

 
 
 



Rotor or armature is also made of laminated steel 
घࡔఆ ޳ࡶ ట࡛ࡗ చ࡛ ݭ݃ߝࠫ࡮ ݞږ ఉڕए  ޴ంޔݡయబۯ ࡏ࠻త ޜ
 

  
The motor used in mixer grinder is generally a universal motor. The motor has stator and 
rotor. The stator is made of laminated steel. There are poles on the stator. Usually two poles 
are there. Field coils are wound on each pole. The rotor, also called armature is also made of 
laminated steel, has slots and is tightly fitted with the shaft. Rotor windings are placed on 
rotor slots. Ends of rotor windings are permanently connected to commutator segments. 
Commutator segments are around the shaft on one side. There are two brushes that make 
contact with two commutator segments at a particular instant. As shaft rotates, the 
commutator segments that come in contact with the brushes also change. Field windings in 
the stator and rotor windings are connected in series through the rotor commutator. 
Universal motor can run on both AC and DC. They have high starting torque and speed. 
ࠫకझ రछࣃ ڴరణం߄ࣃ ࡛ܼ࠵ ۯంڵࡆऱ ఉపࡗండࡕۃ ࡛  ࡛ܼ࠵ .࡛ܼ࠵ కࡍޠ

 ࣋ दట  ࡛మࡗ ࠾ࡍట࡛ ఉం޴.  ࣋ दట एڕఉ ݭ݃ߝࠫ࡮࡛   తࣃۯ ࡏ࠻फ ࣋  .ࡏ दటࡕओ  

 స फం࠙ࡱ ఉߕऒ స  ݡంࡓ ڴరణం߄ࣃ .࠼ फం࠙ࡱ ఉߕऒ झࡽ࠼ڒ नࡽ߹ .࠼  ऴపޒ 

ࠬ ࡽ߱ ద ڴయమ࠼ޑ࢓. ఆࡗघ ట࡛ అࡗ ۯ࡯ߧ ݞږ ߖట࡛ ݭ݃ߝࠫ࡮ ݞږ 

ఉڕए ऱࣃ  ,޴ంޔݡయబۯ ࡏ࠻త ޜ ܿऱ ఉߕऒ दࠂࢲ ࠾ࡍమ ࠼ ଅ కݎనంڴ 

అమరऐ బݟ ఉంܿంࡗ .޴ట࡛ ࡗ ࡱࡱڴట࡛  ࣃऱ టऱࡹ ఉంచబడࡗ .࠼ޑట࡛ 

windings ࡅకए శछࢡ ࡱߩంڵ࠭  తంڴ commutator ࡱڴ࢑࠙ 

అߘసంߖ߄ంచబݟ ఉంܼ࠼. క࠮ङ ట࡛ ࡱڴ࢑࠙ ఒక ࢙ࠆࢲ ߩ द ۪ द݀  

ఉߕऒ ङޙऴప ݡంࡓ .࠼ క ࠗࡌం۩ࡓ ࡱంݡ కండక द࡛ ङޙఒక ऴప ߘలڴ࢑࠙  క 

సందరग ంࡹ సంऴప޴ం࡮ۯ ఉߕऒ ࠆࢲ .࠼ द ࣆۯ ݋݄ࡖफనऒ ओߩ ऱࢵऴబ ,ݡ  క࣋࡯ 

క݄ࠪట࡛ ݞږ ࡱڴ࢑࠙ ࠪర࠼ޑ.  ࣋ दట  ࡛మࡗ ࠾ࡍట࡛ ࢘ࣄ࠮తࡹऱ  ߖ

ङ࠮ట࡛ కࡗ ऱڷంݟ࢑ం नࡽ߹ ట࡛ ޳छ వరझߖ࠿ .࠼ఉంܼ ࡹసࡏవ ࡌ  ࡽ



ܼ క߅అ ࡏ࢐ .޶యగలۯߖప ߕ࠼అ ࡹంܽݟంࡓ DC ࠾ࡍAC మ ࡛ܼ࠵ ࡛ए  

మ࠾ࡍ ࢘గం కڵ࡯. 
Figure 19.3: Parte of Mixer Qrlnder 
The motor is fitted to the base unit with its shaft in vertical position. A top bowl 
contains the couplings that are tightly fitted on the top of the shaft where jars 
with blades are placed. The base of top bowl is sealed by rubber gaskets and is 
made leak proof Couplings are made of high quality food grade plastic or 
polycarbonate materials. 
The speed control switch is generally a three speed switch. Low, medium or high speed can 
be selected by rotating the knob of the switch. There is overload protection for the motor. If 
the motor gets overloaded it automatically gets switched off. An overload reset switch is 

provided. Once the motor gets switched off because of overloading, the motor can again be 
started after pressing the overload reset switch. 

बࣃ  ࢓ࡱߖ ࡛ܼ࠵ నం ࠆࢲ ߖ޳ ࡹ द ݋ߖ࠿ ࣒ࠐ ޜ అమࡍऐ న ఉం޴. ఒక ܼߵ 

ऒߜڵ ࠆࢲ ۯఉం ߖݟ܉ నݟږ ޜ࢐లݡకం ࡹ द ߯ ࠙గంࡹ అమࡍऐ న కߩలऱߘ కڵ࡯ 

ఉంܿంߜڵ ߵܼ .޴ऒ కएࡅ   రబख రబख ࡏ छ޳ టऱڙ܉ ࡏ  ޴ంޔݡయబ࢘ࣄ࠮ ࡌ

మ࢓܌ࡏ ڡࡰ ࠾ࡍ తۯ ࡏ࠻యబޔݡం޴ కߧओ ଊంࡱڷ అ߅క ߕణङ  న࠳

ఆࣔర ߦ  ݭࡔۃऱ खࡗڒ࡯ߦ ޳ࡶ ڡदࣄ बࡌ޳ప ݋ߝ లޜ తۯ ࡏ࠻యబడ࠼ޑ. ࢘గం 

छࣄ యంऴతణߖ छࣄ గం࢘ ݡ࠮ ڴరణం߄ࣃ ۶ छࣄ .۶ కएࡅ ۶  ڴంऴడంڷ 

నऒޔڷࡏޒ ओߩ एڕత ݡ వ, మధङ సब ޳ࡶ అ߅క ࢘గం ఎం۪ڝవ ऐ۪  ࡛ܼ࠵ .

ం݄ సछڕߘ࢐లڒ ݭऱࡗఓవ ࡏܼ࠵ .޴రࣾణ ఉం ݭऱࡗసం ఓవڝ యంۧలకంڴ 

छࣄ ۶ ఆࠆ అޔ࢓ం޴. ఓవࡗऱࣄ ݋࣊ࡎ ݭछ ۶ అం޴ంచబݟం޴. ఓవࡗऱݟంڒ ۃరణంڴ 

छࣄ ࡏܼ࠵ ۶ ఆࠆ అޔ࢓ండڴ, ఓవࡗऱࣄ ݋࣊ࡎ ݭछ ۨऒ एړߟ   ࡮మర ࡏܼ࠵ ޙ

ంచవࠚరంࡌߵ ऐ۪ . 



 

Jars are made of stainless steel with transparent covers made of polycarbonate material. 
Coupling is at the bottom and blades are fitted inside. Base is sealed by rubber gaskets in 
such a way that even a drop of water can not leak through the base. The body is made of 
good quality plastic material, is insulated and shock proof. Accessories include jars of 
different capacity, blades of different types for dry grinding, wet grinding, vegetable 
mincing etc, rubber ring, spatula, power cord etc. 
The jars are filled with food material to maximum two thirds of the jar volume and then 
placed on the top bowl of the mixer grinder. Proper coupling of the jar is ensured and jar 
cover is put on the jar. During operation jar should be kept securely held by holding the jar 
cover. 
Common problems are defects in the motor or switch, worn out brushes, broken or loose 
blades, leak in top bowl or jars etc. The mixer grinder should not be continuously run for 
long periods. There should be a gap of minimum one minute between two successive 
switching on. The motor must be off and the shaft must be stationary at the instants of 
placing or removing the grinder or the jar. 

పలకࡹపల ప޳ర बంޜ తۯ ࡏ࠻యబݟన ߦరదరज క కవࡏऱ కڵ࡯న ݟ܉  ࣊ दߜ࠼ऱ࣒  फࡹदࣅ  

తۯ ࡏ࠻యబޔݡం޴. కߩࡱట ڷ޴వన ఉం޴ మࠐ  ࠾ࡍऱݡऱ ࡹపల అమరऐ బݟ 

ఉంܼݞږ ࣒ࠐ .࠼ రబख ڙ܉ ࡏ ऱܿ ޳छ छ޳త ,޴ంޔݡయబ࢘ࣄ࠮ ࡌ  ࡹܽߗ ࡌ

ఒక ߵࡌݭ ఆ߄రం ޳छ ణङߕ ర మంۨࡎశ .ࡏࡶయۯ ڡࡰ ࡌ త  ߦऱ ర޳ప ڡदࣄ बం తࡏ࠻, 

ఇߘझ మరࣃ ࢑࢑ధ ࡱހఉపకర .޴ఉం ࢓܌ࡏ ڡࢲ ࠾ࡍమ ݋ࡶ मङ ం ࡅకए ߰ ,ݟ܉   ݟ

యల mincing etc, రబखڴరږ ,ۃంݟంࡘۃ ݟऱ, తݡऱࠐ  లڒ࢑࢑ధ ర సంڝ ۃంݟంࡘۃ  ࡏ

࡛ڒ ంܽ, పవ࡛࡮݃ࡍగ ,ۃంࡍ न ࠴దࡷన࢑ ఉߕऒ  ࠼

ర޳ఆࣔర ప ڕల వరޔవం ݡంࡓ ంటݟ࠮ ڴషदంࡍణం గࠪࡍప ݟ܉ मంߖ ޜంݟ 

ఉంܿం޴, త࢐ࡏత ࠫకझ కएࡅ ండ࡛ࡕۃ ࡛ ऒߜڵ ߵܼ   నࡕస ܉ږ .ࡏޑఉం۪ ࡹ

కలపడం ࡌߖम ऐࡏږ ߯ ܉ږ ࠾ࡍమ ޴फంࣆࡍ ऐࡏږ ߘ܉ږ ߤషࡔఆప .޴ఉం ߖ  ߖ

 .࡯ఉంۧ ڴऴగతफ܉

నङࠪࣃ  సమసङ छࣄ ޳ࡶ ࡏܼ࠵ ࡱ ۲ऱ ڴࡱߦࡹ ఉంܼ࠼, ऴబࢵऱ  ޳ࡶ నڵࡍ࢑ ,

వڴࡱ޶ ఉనऒ फࣃࡍऱ ధݡऱࠐ   ऒߜڵ ߵܼ ,ࡏ కझࠫ .ڡࡰ ࡹݟ܉ ޳ࡶ   ండ࡛ࡕۃ ࡛

ర޵ ڴరంతరంߖ डڒలం ڜనڵࣃంచࡓ .޶ࡌంݡ వࡏస ࣄछ ۪ऱ మధङ  కߗసం ఒక ࠫߖషం 

 ޳ࡶ ఉంచడం ࡛܉ ޳ࡶ ండ࡛ࡕۃ दࠆࢲ ࠾ࡍమ ࡯ݞఉం ࠆఆ ࡛ܼ࠵ .࡯ݞఉం ࢁڣ

కएࡅ ంచడంڵలޛ  ఇߕझ ଀ߤझ  వదभ  ࣄबరంڴ ఉం࡯ݞ. 

 
 
 



 
Questions: 
1. What type of motors is generally used in a Mixture grinder? 

2. Mention two important features of the motor of a mixer grinder. 

3. What is the function of overload reset switch in a mixer grinder? 

4. State typical values of maximum speed of a mixer grinder motor. 

5. How the field winding and rotor winding connected in the universal motor of a mixer 
grinder? 

ऴపశऒ   :ࡱ

फࣃڵࡆऱ ఉపࡏܼ࠵ ऱ ఏ రకంࡗండࡕۃ ऴశమంࠫ ڴరణం߄ࣃ .1   ?ࡏ

2. ఒక ࠫకझ కएࡅ ࡛ܼ࠵ ండ࡛ࡕۃ ࡛ ఖङ࠭ ݡంࡓ   ߘలހన లࣾ࠳
एࡖ߮ నంݟ.  

3. ࠫకझ छࣄ ݋࣊ࡎ ݭऱࡗऱ ఓవࡗండࡕۃ ࡛ కएࡅ ۶  ఫంࣾߤ ఏࠫܽ? 4. ࠫకझ ࡛ 
కएࡅ ట࡛࠵ ండ࡛ࡕۃ  గࡍషद ࢘గం ࡅకए   .ࡱవࡱ࢑ ࢑లࣾణ రణ߄ࣃ 

5. ࠫకझ వరझߖ࠿ ండ࡛ࡕۃ ࡛ ڡߜऱ కࡗట࠵ ࡽ द ۯయబݟన ߹ࡽन ࢙ంݟంۃ 
మࡗ ࠾ࡍట࡛ ࢘ࣄ࠮యడం ఎ࡮? 


