zafwwa (Electrical)

gawwA (Electrician) - gwsa i @onia

v 1.5.51 & 1.5.52 & gwitaa R

HERA - T - 960, /9w e sy (Capacitors - types - functions , grouping and

uses)

I 1 3 B & o # oA fafafad ww wew avw e

o GTRAT 1 AT FIA qTed FITRT FT T FIA AT IQ ek HLAT

o HETS & ATANA FT TWLHIIT FIA AL A FIAT
o faftr w & S &1 auiE FA AT I A<k HLAT
o HETAT % SIST T TR FIAT |

ET= (Capacitor) :
aTfRar vaw & forr fesmew & g gfe w @l w=a 2|

HLTRA FT TATT GTRAT FedATam & | TH 3T 9TF ¢ el & Af
TF TR At G srefaes wud € saa v gl
g | o w7 gl fewe R ger 9 Iuwew € aw
FafFge =TSt w=ie T S € |

T=AT (Construction) : FETR= T& 33 e & SIF &7 FATY
ATas afeedt & fAfia gt &, uF quw werd & F wwraga
Fed € I% JUF @I AT & | FREEF AU Gl qfeeat §
2 w&a ® | (Fig 1)

Fig 1

~+—"—"CONNECTING LEAD

CONDUCTOR (PLATE)
CONDUCTOR (PLATE

[~+—— CONNECTING LEAD

SIMPLE CAPACITOR. THE PLATES OF A CAPACITOR ARE ALWAYS
INSULATED FROM EACH OTHER

ELN155111

FW (Function) : T GoTRE § a7 FTeral staar gfeeat & dig
g o1t &t uw BT aga &= & =7 | weetRRa faan st 21
qfF v & g g wer & St &0 e @i
HUSTRA XA qAT I ATAI H A THT dAF TIAT TS AF TS
uF gfaetys® e are & a9 giar axfem @ &
AT BT & | ST T AT FATH AR TS Teih 787 ‘C’
2l

TH HETRA Jaw w fFa s wosta #3ar 22 (How a
capacitor stores charge?) : (Fig 2a) % SIgaRX IIEA
ferfa & sl At a1t afdeat # aH de § @A 3aagy
g 2| S JIRT #it IfAes gRT UF dieedr id & S
faam ST @ at sedEr (R SATa) qedt A® faenT 8 o @
A A @& | T2t B 9¥ UHAA & 9 &1 9edt AB &
AT YIS &F T & 4 f& (Fig 2b) # fwmar mr 21

Fig 2

/_ DIELECTRIC

[—— PLATES

LEADS \_

A

OO O0OO0OO0OO0

OO O0OO0OO0O0

B © ELECTRONS

{a) NEUTRAL (UNCHARGED) CAPACITOR (SAME CHARGE ON BOTH PLATES)

1§

(b) CAPACITOR CHARGED TO V NO MORE ELECTRONS FLOW

ELN154912

YT GEIRAT § Ja97 Hdal & A a8 ATl & SAfhed dee
gfeedt & &= &7 T G S GERT & 4 & ford Tebar 21

Ff HETRA T #07 TEEl | TAT(Rd FFgT & gadr &=y ATfT
FIA ATCAT T2t A gadr & e gt & danfa fy &t ateedr
et ateear & faxte w2 | gaferdt For afwer ateedr, at Soft
fater® ateearert & fAfda g 21

FaTRA & T 9= ateear ® gfe 8t § T aR9y ateear s
St dicedr Y HETRA Fieedr &1 3fd¥ &l & Fedt &1

FAEET TRIY GqRT & FHT Sdl &1 o dun & e 9w
FieadT Sl dieedT & GXE< &f STl & IR § THET dieedT
I B AT © AT g1 JaTe &% oam & 39 et & dunear

qut AR ST @ X TR § #F ORI TAE TEr B qHhav |

et (Capacitance) : 11 # fag[d Aaw & &9 § woeTRd
FIA HT AAAT GTRAT FEATAT & | GTRAT FF =76 FA & ford
T Stk C & |

g &1 7 (Unit of capacitance) :  emfRar a1 #@ifos
ATEF BT 2| B 1 T84T F 2| UF He "rfkar # g€ qr=n
g St @A & 1V & AaAfid FeH 9 1 FA SAEw &
AUSTRA FIAT 2| o &l § UF WS TF FAW T qee
(CIV) 21
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#2 (Farad)

2 gTiRAT (C) T 719& & AT FATH ATaw (Q) & ATAF & |
AT Freear (V) & A= & gaferd o & wrT § orfar &

C = %ﬁmﬁ»‘mmw%l

T - U A GETRE aRwut & aieedr fAawor w awee

R s QU & ae § e =, v =2
C

IITERO 1: I HARA &7 a1far 7= & o 25V a% smafia
FA & fordr 0.5C smawr sraw® g 8 7
Fa & e (Q) = 0.5C
dteear (V) =25V
EICIE T8
enRRar (C)

c==
\%

0.5C
g1 C=—=0.02F
25V

ST grfar 0.02F &1
Futtafea Ruwda (Capacitive reactance)

IR A Seoed o A FURET B AC FYE & JaTe &7 fa<re
FLAT & | 5 T HUTHET G 9T J418 | 87 Ieqe HLAT
Faffea Ruwa Feardr & | g8 X & gorid € |

g & T T -

ST I gA & Q=CV inl=QIt

g9 Th1T

loC, laV @ lof (FifF 1t=1)

ST FHIHL & T € fF Ffex § yarfed enaredt #e &t
AT fAde wdr @

- oAl ateedr & st (f)

- e & wfads (C) ™

— Mg ateedr (V) & A 9

ST ST dteeal Hi I T@T 1T 8, @l g ar F9raed &
HqTSAH & Fig 3a ® #<e & fafayar #t fRmer mar 2 |

FaffeT ¥ yaTlRed SHaTEl ORT, WEEdl JUT Suhed &
FATATAT BTt & | Hemfay gy &<y ware &1 fa<tey | Ave
F1 faerATgaT &t & |

Fafedta Rugda X Ft T &7 & = G s 2,
1
Xe=onfc
X, Fafada Ruwda sier &
f STt ateear #1 wiEEdt Hz §
EIrd C Wfdg v o

Fig 3b & X _ &7 wraet a1 Fafeda & ary fafawar e mn
2|

FIG 3

B

(b)

CURRENT, 1
CAPACITIVE REACTANCE, Xc

FREQUENCY FREQUENCY
OR OR
CAPACITANCE CAPACITANCE

CAPACITIVE REACTANCE
DECREASES NONLINEARLY
WITH INCREASE IN FREQUENCY
OR CAPACITANCE

CURRENT THROUGH A CAPACITOR
INCREASES LINEARLY WITH
INCREASE IN FREQUENCY

OR CAPACITANCE

1T180219

Fafafes Rurda X at sfter & =16 = v 2 | 78 AC &r=T
JaTe H ST FeT & ford Ifay & a¥e 14 Hear & |

%1 & SN (Sub-units of a farad) : TS F1 &
Sk At Hufa, Aremhae (UF) #iY e (pF)
gTRAT AT & &4 8| TH ATTHBS B FT 39 AT@dl 9T
(1uF = 1x10°F) =1ty us fsthe &1 feforamer wmr
(1PF= 1x10"2 F) ¥ A71%T (1uF = 10°F) &t &
gIRaT ® A ®IA at FF (Factors determining
capacitance) : HETRT & €TRAT AT FHTLHT & FATd B ATAT
gl

— qfgeat & &% (C o A)
gfeat &t &= ¥ g (C o d)
~ UREYA 9eTd # THY

— am

— el # gfaerd
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ufgeat &1 &wa (Area of the plates) : HaTlia it a1l
aféeat & &% (TAAT TS TTAYA FT &AA%A) & FHIGATAT
YT 8 | Tet St 31 AT FT o & GTiear &f AT & ATt 2 |
af s=r aft Feat # R @ S

3] THR A I SAFA § gfeg F & AN © ar Trawd
H woeTRA It § g Sl & A ariar # o gie sl
(e < & anfRar =i & woeTRa 2 &Y JrFar idr 1)
(Fig 4a)

afeeat @ & #r g (Distance between the plates) :
TfRar & "raT afdest & @ A g A ISeATgIATr Sret §
AT o= FF T @ A S Af afceat & i fRga & A
Saear gedr & afg I @ A g H gie st & | aaed &
AR TAFETH T A ATAT A IV &F AET FH &A1 2| 39
FROT & TS AleedT & ford F1fa § woeTRa oo &9 &nfr
A arfar wedr g1 (Fig 4b)

Fig 4

CAPACITANCE
é % INCREASES
_ -

a) PLATE AREA

7

CAPACITANCE

é Z DECREASES

b) DISTANCE BETWEEN PLATES

—Z

ELN154913

wRrage wary &1 9w (Type of dielectric material) : &
TETAT § gAY & AT S0 fqwedor St gt & | qrraa:
7 gard o sifdwaw faeaer giar & St ariRar stfeswaw
gt ¥ TERd Tarf # fAea #eR iR el WeerA
FIET F I qAYA RS (dielectric constant) K gT=T
I w2

qeTY FT IR fRRiE Faa UF g et & | (St gaw
FZ ATAF TRl S(AT) T§ YA AT & F AEOT FA q©r
ST AUSTRA FEA &l &THAT & 7T aTg §IRT qel HLA &l &TAdT
F gaT Fear g

qf arg Ft A forr T F 3@E (K) FT AW 1 & A9F H
T IR A Wifd S T ST €1 3Eea awagy feriw
arg A AT § a7 AT S| 3\ oT9F & fordt K = 5 |
af avft o= FRF S8 (e AAR, S a9 AT gl ST
ATT) FHE & At T9F b T qTel FETRA 0 et arg

qATRA & g § 9 AT SR’ | AT 9g 98Tt &
YA feRiE % T aTg F1 UF 8 a6 §9 i TH6
% 9aTet w1 4000 & S =feF star |

a (Temperature) : =X FLH § TATRT HT ATT TATH
e & €| FF A ATIARN | FHH AW IAT ATqF
T 2|

TET= & W (Types of capacitors) : @R =mam®
TFR & fAfa g 9 @ (R diR T | 3w PR A &
g € gAY & A IRadt g 2l

R af¥= (Fixed capacitors)

Rt @afk= (Ceramic capacitors) : s a=xra=@
st gy feriE (1200 faftrs @) F & &1 weraey
Be WIfd® ATH & TTATHA I=F TRAT AT T &7 ahd & |

ferfir g=Tfeat 1 (Fig 5 () % (b)) § S=fdia frar @ &1
Yo ade T @l fAEfia afeeat frfas & Tuw A wifa
T FF A Sl & | 98 FF ariRar 7 & darea & o
T &l & | Y TF ar TV & & 9Raua § sHE autl
gt gt 2|

FieedT T8 6KV & arr fRfasw @l luF & 2.2uF a%
faoT &= & Iuae 8| frfas gt & o uw fafss am
uTiE 200000 PPM / °C &tar & |

Fuw q9RA (Mica capacitors): 3T9&® HeTRT af THX &
gid g1 (Fig 5 (c) % g &% 9% (stack foil) a& &g
THF ST STUH & Iaqelt Al F UHAe At § A g 2|
gTg T9F UHAY 99% TN Il 96 & arg qedt Wi
FIA T FLT TEET &A% A I A Forewd arikar §
g &t 2|

FYF TH-EF (Fig 5 (d)) F SFAR UF o T30 A JHTA3e
H ITaROr aid & JTdT 379 Jur oY g6t T =it sadge
THIT & AT 3T &1 Fm&el & e & i & s
gl

avF FRA 1pF & 0.1pF emiar #19 @=r 100 & 2500V
DC T wXrEt § Iuated 21 -20 & +100 & aT9 quish AT
g\ sty #1 fafirs w=rEEy 5 e 2|

e e w9 (Electrolytic capacitors) : 3= sees
FTR= gfad & ¢ safod 9T UF T2t guTeTE qiY UF
FTH el 2 |

3T HETRAT & TART I=9 &TRar At 200000uF & =ifas &
forar faam Strar @1 @ I Fieedr wisrhaT F#° (350V UH
fafore siftrsaw @) X & 7 S=3 &y 2|
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famga sroreresr S T ST S o R # 3T
& (Fig 5 () (f)) ¥ u= faga srowes @i &t #ifos =T
femmg wit 21

Fig 5

ENCAPSULATION

DIELECTRIC

PLATE

LEADS

{d) LAYERS PRESSED TOGETHER
AND ENCAPSULATED

T—

FOIL (ALUMINUM OR
TANTALUM)

{c) STACKED ARRANGEMENT

;(

PAPER OR GAUZE
SATURATED WITH
ELECTROLYTE

OXIDE DIELECTRIC

(e) BASIC CONSTRUCTION

é VL4760

HNFD 450V )
QMFD 450\ D
ONFD 4501

g

GAN Com

ELN154914

{f) ELECTROLYTIC CAPACITOR AND SYMBOL

TR TefAf T sraar derew &Y afeest & S wrSr st
TF foRpA stoerest & s Aforar afeeat & gus ¢ & I T,
ffia gt & | i & awr s g et st ke
F AT & oo TF ARSI (THA AT SATEETES Sar
TRETAT ATFATIE) GATHE Teel &l ATARF ddg T¢ I AT
g\ 7 TS Od faRd srTHes &7 wr wAr 2

R srraes @aiat & o % fomiw & <t st /9w
o § T@AT =A1fed a8 7% ¢ 6 0% fRd a7 (+) 9 @@

(-) EtaT & aRTT § ST & T8l ATIH 36 gAAT F T9q ST
TEAT T | a9 aeTes iR s e @ed
Ted gl 39 gaar fuwl & o9 Fq F a6 & 98 g
AT FEIRA

4 faega stes §Re a@ea gfad g ¢ aas el #
I R F GATEF AT & SAeAT AT | qE v\ wd
T AfT qEE R AT dIRA H g9 DC # Afereid w3
AC fRwy 93 7= |

o faga e HuTRE 9¥ Iohw dicedT HUTRA | AAEaF
FHT G FT FOT a9t § TG HART HoAA 21 & A
FHEA:fAeRe 8 aadT & 30 THR AT e sroees duria
FT ITAT DC TRaat % & Hifea gtar 2|

AC aRuat ¥ Iwanr & foa famw fa@ srowes @l
fafia eid €1 o @ gt o & srygfad staar AC stoeres
TR & At § T o9 € ud AC faga srawew d@uiiA
add § &7 GATRAT & FA7 BT & S TF & 9RF § @ B &
(Fig 6) a7 sty &anfesr #oft § 8t € =T Si% ov Y
e I3 ¥Ed 8 | AC fara sroees @urfar & Srron a¥ gadr
F e o foar &1 sr=afes denfeat & & o &t gaar &
gl

Fig 6

-/— CONTAINER

r a

ELN154915

NON-POLARIZED CAPACITOR.

FWTS| @i quies (Paper/plastic capacitors) : @Tfee®
foreell, ot WM #0S qEgd JuRE oHE TEE & 2|
qreiisrare, T, qTfere X, TTfeweie, Trelsid e, ATeeTe
AR TS FS AT AT TI6 TAgd TR 2 | A A TS &
gTRAT 719 100pF 7% & 2|

9 (Fig 7) ® Us ATAT Aifersd =41 S & T & S 3
e et ST Fmer @uiE § W el & | wiied
foreelt TRTagA A7 UF waelt 9edl at adel ang afdent & fi=
I & AT € UF ST F ATARE Tedr HY gAd #
FIATY qTET Tedt & e ad & | afeeat #r s afte = &
AU A & AN TF T g UF H Taford #2 ad & 39 T
TF T W AAF AVATHA SIS Wifd® HT & 979 FX 99
TR AT 9T T A & | (Fig 7b) TF T & wATfees f3reeir
HETRA T TAATHE g9 TG FdT 2|
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Fig 7

v
S5 1

{a) MOLDED PAPER CAPACITORS SHOWN WITH SYMBOL FOR FIXED CAPACITORS

LEAD CONNECTED
TO INNER FOIL

LEAD CONNECTED
TO OUTER FOIL

INNER FOIL

PLASTIC FILM
(OR PAPER)

OUTER FOIL.

ELN154916

{b) BASIC CONSTRUCTION OF PAPER CAPACITOR

gf¥adtr e (Variable capacitors)

g gTRA AF H ST TAAT @a: i F FHT FEA B
SATTAHAT Bt & TR § TRAAT HE1RA T eid & | I
% g wF T.V. aweEws (Timer) 9@ §&7 &R & aRadf
AT FHSA T FerRAr &7 fFawer @ s

g HERA (Air capacitor) : (Fig 8b) & AR aTg T&gd
Ieh TRAAT HETRA OF ATIATT | q0es Goial & &9 §
ST B1d & et ATgiT =3 arfod star § | 39 THE & g6l
F TIAT TREY AU sHE afedt & A Ser €| afeeat #v
uF oo ga & ATIe FAET A7 @7 @ A T9Er e
87 B H gfe ¥k gTRar § gia & 91 a6t & | 7o afeent
Fitaw fafer & wew ST et € AR uF A F P A
i ST 2

(Fig 8a) ® u# aRadr @=TlR= #1 FisTEE Sdis faamr mr
2l

Fig 8 .

{a) SCHEMATIC SYMBOL FOR A VARIABLE CAPACITOR

(b) SINGLE AND TWO-GANG VARIABLE CAPACITORS WITH AIR DIELECTRIC

ELN154917

fid s ¥® (Trimmers and padders) : ##s= ai=
FETRAT § AT Towd qoe gtar & Y et oty &
afer amef wHem & ford Wy & 8| 3 ya & g |
T i s sras qRTaEd et & Y eriRar agen
e g & "He & gy afkafda & e & (Fig 9)

Fig 9 —

il

GENERAL VIEW CONSTRUCTION VIEW

ELN154918

TRIMMER CAPACITORS

gf¥adt afeaa® (Varactors) : s TRadr SfaEmas® e
gfth & S aTiRar AAEftE & YEE FAT § | | i
Fieed & TR & JRafad = o Jar €| 57 RE a0
FE faEenr girat & qrewwn # fhar S|

HETRAAT & ST, I+ TR v foeriwor = |

T rian Feear WVDC HITIT
(Frt== atear DC)

BIBIRIRED 1 pF-10uF 50-200 UHF- RF &=
THAT A Ao i 1pF - 1pF 50-500 amET VHF
FT 0.001-1pF 200-1600 Ate| wfth STt
T et et 0.001-0.47uF 400-1600 T.V. SeteR afwa, RF
qTfereeT 0.001-1pF 100-600 AT ol
qrferei= 0.001-1uF 100-200 AT I ST
qTeftehTae 0.01 -18pF 50-200 AT
ST AT I+ 4-60pF 400 VAC 50Hz AC #ied

TAfRewe : gaEEe (NSQF @R 5) - ™ 1.5.51 & 1.5.52 & awifea Rrgia
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T riar Feear WVDC EEERI
(Fraf== dtear DC)

et arfereeT 0.01-10uF 100-600 T, RF fireefRar
faga stoees — ugfafam 1-500,000pF 5-500 aTfeh SATIAT foheed
TAFIT R Ty 0.1-1000uF 3-125 TG B qifod, 3= e,
fergger Y &
qTHET 0.47-220uF 16-100 AT A FH AaH
(ergfam AL stTTA)
ErEd 330pF-0.05uF 50-100 =T gfa
TET-379F 5-820pF 50-500 S=T rgfa
afRadr fRfas 1-5 to 16-100pF 200 Ifear Eodt dEwor
forew 0.8-5t0 1.2-30pF | 50 gtferr, u=AT RF aftoy
arg 10-365pF 50 ST JTEY
THAT 0.25-1.5pF 2000 VHF, UHF.

"=t # AW 3w (Common Defects in capacitors)

wgqE ®ETA (Short circuited capacitors): TR JTIRT
H HATRA AYI(Ad &7 Gt & | T8 THT & T T T &
AIZE F HLO BT 2|

I T 1T o & el a¥ afRadt ateedr & I gfae
% AN Ul q% SR & T S & g1 & | T qurf Ft
I AT I T far Strar & aF I afY 9 8 v 2|

A T & HETRAT 6 STTAT ALTAT FRA A =g srreres
Fgarfat # Tt a2 |

AR FT Y T I 9 LR aieedr § F AfHF ateedrn
AR FTA & FOT fad srqaed § Ao &t o & o gtar
T uw g afda Jef St WA A€ HY qFar

gt HEA (Open capacitors) : Ee/ge ST gl srrar
e stoeresr @E At § fega stTHeT & #10 9% 89T & A
S=7 ufaty Ieaw AT & fAvvEy w9 3= a9 9% y=fed
BAT & TS aW & TANT F a18 R STowes @ a1 & A7
HATRA &7 TRIT G FFdAT & | TF T FART FoNl AT
TR F qHAT |

59 TH & fag[d srwees g9 @it woeTen @ty (Shelf life)
FH ST & FifH Fo a0 Tv=Td (g STrees I 8t Jrar 2 |

aRa garfe=/ awer sfadiy (Leaky capacitors/leakage
resistance) : &% &9 & UF J& 1R TRIA, YaTRd

TR HETRAT & (e oY fARmaee grrett & # 1w gtar 2|
A S WUE BT © qfdedt & a9 R g g e &t
AT | Afthey Fataw qraga o Afq qg g varfed wwar
el

39 fBrfy & o @1 39 safus vl gtar @ o s
wfa<ty #=d €1 (Fig 10) # wefia a= o gfa<ty 8 g
TATE B AT € I YT A &0 gRT At 7 H HH FeA
F BT 8

Fig 10 LEAKAGE RESISTANCE

LEAKY CAPACITOR H ”

ELN154921

TF ITH GETRT § &or gfa<rer g dhet A ofy giar @
ST TR ST ST & 90 /AT ST FehedT € | THT & AT
10T AAe FH &7 ThaT & | T AGA HARAT B JoA T §
= AT TETRAT 7 01 I F7 ST & Fifh 98 doriat
& STl AfeF BT & S FHT ghar 2|

3o 3% TTAGA HT &A% AAF ST AT A Taet S
MR | T FX o @ve eT%a § g i & a7 awars Tar
AteTE #W W & Tty F9 gar 2|

gaferd AT a=T FETRe IaAT & 7 &er gfaay Y Ia+r
&7 7ferd &72or &Ry BRI | IOW HETRT F O 9% arT e
gfa<rer stfa S== &=r =l |
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T ORI sreres & st " Sty afkafda gt 2|
FOTS, TS, 9% MY oo qanf &1 g gfawry
500 & 1000m sroraT =ffere gtar €| faga srrerer awfeat &
T gfaiy 200 KQ & 500KQ ¥ &< %7 gF |

TR & Rl T 9@ gfoteg Si|d qoEr ae ST Ard &
HYY 9¥ @A & F & ST @ at g aikd ga wwr
ST 2|

et # S (Checking capacitors) : &&= &t Stig
& o feer ot wer fafter &)

i FETRE T - AT St aEr- OF S AT g w9
F TANT GIRT (30 T Ft @R qLieror ff F=d 2)

i TS GTOT AT — UF Fedl A aleenTdr [ AT gTeT |

TR - A= wfade ofeor (Capacitor action-
normal resistance test) : @ UF AT F TH 00
faeafoe @R & Bt X Sier @ & s # Al &
AT A AT FATRA & AT FIAT & | A9 & qHA TIH
X TF < WA I=F AEI 9T JaTed ardl |

e ot Arht § s g & i gfawry &1 F6 e,
AT AT b &7 AT & AT FA & 9 30 A F FT,
stat % (Fig 11a) ® gortar =T 21

Fig 11

v~ METER COIL
RESISTANCE

| — INTERNAL CELL
OF METER

A

CAPACITOR UNDER TEST

Fig 11b

CAPACITOR CHARGING TEST

TR A9 § FE1RT it A9 oy X i F7 gir 2|
(o FuTRE % fAT 9¥ dicedT ST ateedr @ AT I °)
g o\ 7Tt F w0 grer F o 3= wfawry A At dhAw
&7 ik i AT AW 9% o afarer #t ofY gedr & Jar

ELN154922

(Fig 11b) # fe@mar =m 2| o ®§ 99 §=T quf &7 &
ATATHY ATARE ST FieedT ds% AT & SaT & mawe
RT ST I AT A AT HEA HT A A T2 T@al &
STt fagA sTeresr & ST ATelt oY &0 4RT & FO 2|

a0 qRadl g9TE & g R T wed § | g aw
wfesfa giar & & d@olRe smawr wwetRa X d%ar & sryar
FRT s@fes aRa @ srrar @9 qof 9 & o 9fad
WWW:@TW%|

gt & for waffes Iwge 8| 99 @y AW dend S|
et ashelt sroar wrrer @urfar &1 a¥teror s R &
fordt fora srar & srfy oy st ey & wreer @erfe e wit
AT S 9T ALY F@T AT TFAT | UF BiE ERAT & o
HETRA SO GTRT T 7 agar &F At € | dAfohe it
q¥ e fRar e R s eiw afe arf s= wfady
TEfSTe FXAT & A7 TR oy Ifa TE €| safedt Iqw AAr
ST FHAT &

"R 9¥ A@vE - g adieor (Charging-holding
test on capacitors) : (Fig 12a) & JqA 30 T4&0 # o
T HETRA 1 UF aTer ded g FA dteedl @Y T S 1

TR & AT FieedT TR d% AT & JH I St gar
&Y STt & S Fanfar & fAT 9% dieear &1 Satyg= (Monitoring )
faer ST # (Fig 12b) 7 gfafeaa s & ford & #m gl
ST FT FH & FH TF Y 9 (TS s & &) q% g0
FH AT T, Ficedl HT JaIe" U G0T a6 (a1 Srar & |

Fig 12
SW - CLOSED

ELECTRONS !
+

ELECTRONS [

a) CAPACITOR ON CHARGING

SW - OPEN

ELN154923

b) CAPACITOR RETAINING CHARGE

T RO HETRA SR FA 9T Al a6 IS
aw qeerd oA Ffe dil afvw off smafiE T et at aw
fepet s foberm o @t @ & AR aw at agafe s
gar afd 2|
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A HETi ST AT AT qHA F A A Aer A A fropoft: FET st &1 faw st 6-10 &
sy Tedr € at 72 e et S "ar @ % a2 actis W & wE A A § A ot v R & R
aefiT & Fae ATSHTRET LqRT AT 2|
T & {E TR AT A F o A WG oW AT e s aoe ave & g RaiRe aw F deir a2 %
e | (Fig 13) & R m & |
o f3 odifer 5 R aret efifme W+ i - e @ (gfa Fig 13
Hﬂ’%r) ﬁéﬁﬁﬁwﬁwﬁﬁﬁlﬁ@ 1st BAND RED
gfaq deria & IR gaar & e e s &t aw 2nd BAND ik i GREEN
WW@'WE}W%| P ZRKIRERKKERRLKRRRLKKKS ZE(E\SVN

e u& FET fAaur aiceamdl spear 3=7 3| | diee ATHY &7
TIAT STAfer @R % A & aieedr T yatuw & o
FX | FAh oY M/ diee dleeATdr AT deorla & gy
AT | Fereaeq FETRA I¥ WosTRA sraen &1 o fAerasm

ELN154924

Gl
YRS T g AW - 2
KERNING e &Rew

T Rreiifrde o= AR AT st 10 PF H= 10 PF Freew I
T 0 1 +20% +2 pF 4VDC
=T 1 10 +1% +0.1 pF 6 VDC
AT 2 102 or 100 +2% - 10 VDC
TGt 3 10% or 1000 +3% - 15 VDC
SiE 4 10* or 10,000 +100% - 20 VDC

- 0%
5 5 105 or 100,000 +5% +0.5 pF 25 VDC
e 6 10° or 1,000,000 - - 35 VDC
ELE 7 107 or 10,000,000 - - 50 VDC
b 8 102 or 0.01 +80% +0.25 PF
- 20%

qhe 9 102 or 0.1 +10% +1pF 3VDC
Tree
freax
o - - +10% +1pF

foroft : 9-3 # g=m @R & R AW gl TE @ | e e R am gl w a4 § 39 )
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Led 231abh 1kb sBlbklle s
00S-0S 168 b ph BRlERlh ‘2bbl 16 1eR|b)
LeiteBie JHA 4d0005-4d G P Ph 1BBh 1 Bl
290t bEIL 4H 1o 2K bk
Uspkl di)le 00S-0S 4dooge-4dg b2 LBl 2btle LBlh 2bok)
Uabklds ®Rlle 00T-0S | 4d000'0T-4d § ‘leb 1RIRh leElh bab - leBlh Sk
Bt 2blie Bl % 2blinopll
Leill L kR B Lk [V 2Bk blb
Beb|ISRE b OaA S2T-€ 410001-T°0 - bollo 150 SBlhblah bioe | (Leh 1) (2BLA bl
b telefel ‘2i2lh) hen? (2i2lh
22h] “Blinie eblh OdA 005-S | 41000'00S-T - bz 15F S3kklle hek|)Bed | - bl ‘2B1h) beblbEn | -
280t khalh 4H
£ JHA Lijhksy b Lbatk Sih b b2k
£ JHA Lijhe A 21k hlle Sape
Z '‘BN+°O1L IS ‘eq
Lepf2R-lekllgn areu (kke-
OaA 002-05 4nioT-4dT - 2Pk 3% 1adh)
- Lk | (2lkk hel) bllRlkll
2k b3
Lilhte 44 ‘HHA oeo*“olL
‘HHA ln2lRik OAA YG-00G | 4d000T-4dT B3 apalh “OIL'OBIN Rely-
44 Itlkk lorikik OdA 005-05 41T- 4dT b birjal bOIE (2212) 23122
(eBp|pE Ltk blb)
T- sk 2kl 28]
(kehlags) BIZPLL A
lrpjeoth) 4Y OdA 009-00T 410T-10°0 220R|1h SoBIRIPRIA
‘Irlhe 220k L o | ZH 0G ‘OVA 00V 41i09- BlpRIE elh BeElll2h A
‘lelkk lodlhlb OdA 002-0S 418T-10°0 Bols 156 2blble IaLhAl
khah 4Y OdA 009T-007 | dM/t°0-T00°0 Elphiksle bl
‘Lelkl loxlRIb OAA009-00T 411-100°0 (228)lhe 2lk) 22MPIL I
1Pkl ehfle’llkk lorlRlE 0dA002-00T 41T-100°0 BRRMBIL T | 1 bk SoBIRIDE LD
h3I2 REIh
220t - Blinh 2blh blsbpte 22kt 2hh 52} Llsk 2hh hE1P SoBIRIPh Ikb
2blh ‘LRl12d - 220k OAA009T-002 41T-100°0 BBl 150 2hl% Pliky SPblrksed hEI2 13|k
liirKEle el 2p2 feeplelht Fabh? Lepek Lokl $2p|BEID 2k b b

2k b £ kAIBk & bl BaIRE € - 2R
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e 7= & dals &t |@e=en

IR HeRA

PRINCIPLE

METAL FOIL
1st LAYER

METAL FOIL
2nd LAYER

DIELECTRIC

ELN154931

et deai

TAD TYPE

LAYERS OF
IMPREGNANTED
PAPER

TAB

ANODISED FOIL

ELN154932

CERAMIC CAPACITORS

LEAD CERAMIC DISK INSULATING
(SOLDERED (DIELECTRIC) COVER
TO PLATE)

METAL DISK CERAMIC

(PLATE)

PLATE
LEADS
LEADS

ELN154936

FOIL EDGE
CRIMPED &
SOLDERED

ELN154933

TUBULAR CERAMIC CAPACITOR
(CROSS SECTIONAL VIEW)

OUTER COATED PLATE

CERAMIC
TUBE \

INNER
COATED
PLATE

INNER PLATE
WIRE LEAD

OUTER PLATE
WIRE LEAD

ELN154937

METALISED PAPER CAPACITOR

UNMETALISED
MARGIN

FOILS OF METAL-
LISED PAPER

INSULATING
DISC

ELN154934

CERAMIC CAPACITOR

SOLDERING
AREAS

ELECTRODES

ELECTRODES
CONTACT

ELN154938

MICA serfR=r

CASTELLATED TYPE
PAPER CAPACITOR

UNMETALISED
MARGIN

METALISED
PART

ELN154935

MICA

PRINCIPLE

STACKED MICA CAPACITOR

SILVER COATING

SILVER COATING

SILVER MICA CAPACITOR

ELN154939
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T T TATTIATZ [eF HATRA T AR THE HT

SPECIAL PR
GLASS - TO -METAL e >
METAL i —— SEAL - ~
LEAD ——
<
8
3
GLASS =
2
w
CATHODE
STAND-OFF CAPACITOR
PLATE SYNTHETIC BODY
DIELECTRIC
/ ALUMINIUM
ANODE
CHASSIS GASKET %
3
ALUMINIUM CHIP ELECTROLYTIC CAPACITOR =
PLATE o
| | |
ALUMINIUM
g
3
NUT B
2
w
ELECTROLYTIC
IMPREGNATED
FEED-THROUGH CAPACITOR PAPER DIELECTRIC
SHIELD
PLATE 1 TERMINAL LUG ——
SOLDER DIELECTRIC
PLATE 2 TERMINAL BUSHING
"‘ ) .‘ SEALING RING
N RN N
) ¢
IELECTRIC 7 ‘
SOLDER 7
PLATE 1 2 7 7
g 7 7
SHIELD 2 ? ? METAL CASE
3 g 7
’ ? w
CAPACITOR ROLL ~/A L7 m
LZX A g’l‘
3
>
2
w
e
COPPER MANGANESE
GRAPHITE DIOXIDE +VELEAD
INSULATOR AND SEAL
TANTALUM TANTALUM
SOLDER PENTOXIDE FINE SILVER CASE
INSULATION POROUS ELECTROLYTE
TANTALUM ANODE BASE
/I//I//I/////////J-;ﬂ ANCDE SUPPORT
. 3
AN\ TEER
///////////////I//I//A 7 z
g
& —VE LEAD S
OLDER g =
TANTALUM © 4
2
w
TEFLON MOUNTING
FLUID ELECTROLYTE
GASKET TANTALUM
TINNED TINNED J':\E//ED
CuLEAD NiLEAD
[ [ ¥
g
SINTER TEFLON o
BODY STOPPER 2 2
OXIDE ]
SILVER CUP LAYER Ta,0 ©
2¥2 z
Z
w
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"emiat &1 @9ew (Grouping of capacitors)

S 1 3 IS F o A o fafafad wR we avw e

o FETRE A T fftet @ e = s
o FHTY AT A IRAT AT qAeedl & AT ® AT FIAT

o FATAR A HERET @ At w9 & ok afeewn # g a7 s

HaTAl % |A9E # smawwar (Necessity of grouping of
capacitors) : f&=t aRerfaat & =w gifea amRar am @iz
Fleedr fAuteo ST ¥ & A & g9 & | 37 aRferfaEt
H Iuere GeTiRET & Fifed arfiar e # & ford gela &
foret ax gRfara ateear 3 & fordr s &1 fafver fftet 4
ST AT T=AT €| HARAT F T THL F OAHEA AT
AT 2 |

" faftrrt (Methods of grouping) : &&= # &t fafeer

g

® gHTAY |@7=A (Parallel grouping)

* Uit FHEA (Series grouping)

AR a9eA (Parallel grouping)

AT TE & Giaa= (Conditions for parallel grouping)

o FuIRAT &1 ateear Ao AT ateear Vs &t gar #
fEr AT =rfed

o gfaq @At (fga srowes @) F ford gaar sgfaa
T =R

qR @eR @ smavawar (Necessity of parallel
grouping) : HETRAT Ft @9 | 39 a9 dHfed 1 Sar
g 5 UF Tura &Y arikar & stferw anfkar v F2Ar gar 1

FHTY "9EA #1 g%+ (Connection of parallel grouping):
(Fig 1) & sef=t &1 gAY aged @ @ &, it a6ae
# wfaeiy stoar a1 % ae & qHeT 2|

Fig 1

o

s Cy c, Cq
~ - - = —

CAPACITORS IN PARALLEL

ELN155141

o entar (Total capacitance) : ST& E=1RAT ®t FATAL |
grafea T smar € at gor ariRar st arfRkarst # v o
BT & FifH T9TE aedt A% | gha 8 St € | Fo |

STRAT & TUAT Hoft TRTe 7 Fof Ffqrer 8 TUEAT & THET BHeAr
gl

(Fig 2a) =T (Fig 2b) & JaT FIA X AT AW a5 & &
HATRAT % GATA T & TATET TeE & BeA | i 8F ATt
g1

Fig 2
/ CONNECTING CONDUCTOR

P PLATE

—=— DIELECTRIC
™~ PLATE

\ CONNECTING CONDUCTOR

CAPACITORS IN PARALLEL. THE EQUIVALENT CAPACITANCE IN (b) IS
EQUAL TO THE SUM OF THE CAPACITANCES IN (a).

ELN154942

qATR ariear & for w7 (General formula for
parallel capacitance) : @A HEIRAT & Foa aTRAT

R arfaret & T & 9T ey 2|
C,=C,+C,+ C,+rn. +C,
sel C o grfkar €

cl, cz, csw%wmwﬁsr%|

TF U GYE T¥ AR dteedT AT GH8 § G Fariat
& ford sroqam sits dteedr & o stfee 7@t |t =nied |

ISTEROT: HIAT A1 HETRAT & FHTAE # Ffed fFa star € set
g7 # ST Fteedr 250V X UF #F Wl dieedr 200V & aF
HATAL THE &l ATAHAH AT & AT Hohet ATeAT Ateear 200V
2|

T® FETRA % R 9% FicedT AU dteedT & a¥&x SR |
HATY THEA | WULTRe maw (Charge stored in parallel

grouping) : 9f% awrR wfed FTRET & =Y 9 dteear @
ST TR AT ATaTr WO H¥ar & afe FE1R=T &1 71T
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T & AT 3 TU 9T HUSTRA Hed & | Ara9r St aslt deriat
ERT WUSTRA &dT & &d & ST Fof AT & JIEY & 2|

Q=Q+Q,+Q+..+ Q
STet QT: ECICE

3?: CTVS = C1VS+ CZVS+ C3VS
e Tt 7 stw%sﬁﬁwﬁmmm%l

gaferr C.= C + C,+ C,

Zerew: (Fig 3) ® fod m& aftwyr &Y g enfRar axfeema smasr
AR ¥ 7 afRkwwr & For stmaer & AUET FH

Fig 3
» 25 UF 50 UF 75 UF 100 MF
g | 100v | 150V | 200v | 150V
> —_— —_— —_— _
g
- Cy C, C,y Cy
@
8
! >
2
i}
Lo
FT HTRAT = C,
C, = C,+C,+C,+C,

C, = 250 micro farads.

Fferd 9t = Q = CV
Q, =CV

=25x 100 x 10

= 2500 x 10

= 2.5 x 103 coulombs.
Q, =C\V

=50 x 100 x 10°®

=5000 x 10°®

=5 x 1073 coulombs.
Q3=C\V

=75x 100 x 10°®

= 7500 x 10°°

= 7.5 x 103 coulombs.

Q, =CV
=100 x 100 x 10°
10000 x 10°®

10 x 103coulombs.

Il AT =QFQ+Q,+Q,+Q,

= (2.5x107%) + (5x107%)
+(7.5x107%) + (10x10%)

= (2.5+5+7.5+10) x 103

= 25 x 103 coulombs.

s Q.= C.V
= 250 x 10°x 100

= 25 x 103 coulombs.

soft ®HES (Series grouping)

Soft # FEREAt % e W smawsar (Necessity of
grouping of capacitors in series) : IR # For arfRAr
FFH FLA & ford oM § FARAT & qYEA W SAEIHAT it
| g FRT 7% € % a7 sreran srfe Aol afe @ty uhe
HHATRA & goreT1 & = fasrar=e fafoa a2 a=d & dfFw uds
AR & Rl 9¥ aleedT 9a9 ToF &t gTRar 9 A gtar
g | 7fg garRer sawe € at Gl off @l w) aieear wisw
& T T 3 |

Suft ¥R & wiaawr (Conditions for series grouping)

= gfe fafrr ateear fArerteor & g st Sofy § geafRra s
AT & @ & g e & Al 9 ateedt 9T ateedr
frateor & =7 2|

— gfaq duat & o gaar sgefea @ =i |
Suft @HEw ® @ (Connection in series grouping)

(Fig 4) % TR Hemfat &1 Soft @3e Sfa<ie & 8t &
Hoft T & AgET B |

Fig 4

| il il
[ I I
Cy

Cy C3

e
|
Cq

Vs
|+
]

SERIES CONNECTION OF CAPACITORS

ELN155144

Fo eyt (Total capacitance) : S/ HaTRE Svft § gwfea
ST € At For anfRar qad & grar 9 & | &9 e S|

o FAIfH THTEY Tl F A # Aers H g s €
o BT ST @ THTET TSt & Fel AT star 2|
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Tt AU GTRAT HF AT FHTAL FfALret Ht F T TOrr
% TEET Bl 2 |

(Fig 5a, 5b) X & T F¥h ATT T FT Ao & (o AETAT
F AT § e I afeeat & S ¥ #ier 7 gha gidr & anr
& Tt & Fe off 8 TR HifAa & S € & 9w s gedt
AETRT % ¥Ex &t |

Fig5 _—PLATE

~=——DIELECTRIC

(a) (b)

THE EQUIVALENT CAPACITANCE IN (b) IS LESS THAN THE LOWER
OF THE TWO CAPACITANCES IN (a).

ELN154945

Suft @it & ford amw g (General formula for
series capacitance) : Soff &=ETRAT &t Fo aTiRar e g7
q T & AT qHRAT &

1
C =
T 1 1 1 1
— 4. +—
C C C C
3 n
or
1 1 1 1 1
—_— =t —+ — 4+ ....... +—
CT C1 02 C3 Cn
afe sofy & a7 g €
C.,C
CT:#
C,+C,
gfe & el St § @
C,C,Cy
CT:
(C4C,) +(C,C3) +(C5Cy)

gfe 'n' gH GETR AUy § @

CT:

5|0

T TETRA & et 92 stferaw ateear (Maximum voltage
across each capacitor) : =vft e # HaTRAT =X AR
FieedT F [T (73 g & ST T 9TRar a1 0¥ 9T
FXar |

V="
C

gfaeT A qHaer & HTT ATHAT AT T GO ATqH FieadT
3T AT LTIAT T Y ATHaH dreear |

Foft Ty & TS qEieT & A 9 aieedr e aefior |
ST 8F dFal &

foreft @ el 7 uF Aol § Q¥ FAE # L aleed & 7
= fod & gx & S S FFqv @ |

Cr

Vg = x Vg

X
SEl V- S% GEe A AT dteedr

C,- &% duTia & rfeera arfar

V, - ST ateear §
gfe g oA & at e ga w9 & o = gtar

& i Gl e & At | & o feedt derhesr & areearn
WSt ateadr & ffers 7 &t

IIEI: TS AR & O 9¥ Fteedr sd FX | (Fig 6)

Fig 6
C, C, C,
| ] | |
I I I
0.1 UF 0.5 UF 0.2 UF
+ 15V 15V 10V
VS —
25V
B g
8
Zz
z
w
g
T gTRar C

1 1 1 1
Cr C, C, C,4

1 1 1 1
—=—+—+—— AA *T
C+ 01 05 02

1 10 2 5
—_——t— 4+ —

Cr 1

1 17

—— =" & CT = 0.0588 st the
Cr 1
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V, =—xV
1 S
Cl
0.0588
1= x 25
0.1
V,=14.71V,
V, = T x Vg
2
0.0588
5= x 25
0.5
V, = 2.94 qt
Vg = T x Vg
3
0.0588
3= x 25
0.2
V,=17.35 T

Juft THEw W WUSTRE aw (Charge stored in series
grouping) : &% 3 & f& uw sofy ok #

— &+t fagatt T aRT A el @ 9T B AT T4 A
3 & v #3d 2|
(1= QH) s7araT Q= It

soft ooy % s derRat & aww awa § ga oy yarfed
g W& € gl Y% S FT AE aeEY el Y g
WQT%WWI

AT T & R ¥ dieedr ST 4rfar 7 9 €T ST
gl

(v=2)
C

feETs dieear fAew & ot el i afadies aget gt
3 ford gwTeY & T ateadT 1 0T AT aleeaT & aEY dn
gl

9 1 2 3
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