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Relative permittivity (dielectric constant) of various dielectrics.
|

Dielectric €, (Average Values)
Vacuum 1.0
Aar 1.0006
Teflon 2.0
Paper. paraffined 2.5
Rubber 3.0
Transformer oil 4.0
Mica 5.0
Porcelain 6.0
Bakelite 7.0
Glass 7.5
Distilled water 80.0
Barium-strontium

titanite (ceramic) 7500.0

29 September, 2018 Ghada Aldhem



RELATIVE PERMITTIVITY OF COMMOMN SUBSTAMNCES

SUB5TANCE RELATIVE £
FERMITTIVITY r

Calcium titanate 150
Ebonite 2.7-2.9
FR4 PCB material 4.8 typically
Glass 5-10
Marble 8.3
Mica 5.6- 8.0
Paper 3.85
Paraffin wax 2-2.4
Polyethylene) 2.25
Polyimide 2.25
Polypropylene 2.2 -2.36
Porcelain (ceramic) A5 - 6.7
PTFE (Teflon) 2.1
Rubber 2.0-2.3
Silicon 11.68
Silicon dioxide 3.9
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Example 1:

1. A cylindrical capacitor filled with air is formed by to cylinders with inner radius
1 cm, and outer radius 5 cm. What is its capacitance per meter?

Solution

C=2n¢/Log(b/a)=2n (8.854 *10¢12) F/m) /Log( 5cm/ 1 cm)

C = 55.63*%10¢'2 F/m /Log(5)= 79.6*100' F/m
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Example 2:

2. A cylindrical capacitor filled with paper (€,_3 g=) is formed by to cylinders with
inner radius 2 cm, and outer radius 5 cm. What is its capacitance per meter?

Solution

C=2n¢/Log(b/a) = 2n (8.854 *10(*2) F/m)*(3.85) /Log( 5 cm/ 2 cm)

C = 3.85*%55.63*100) F/m /Log(2.5)= 538.22*10"!%) F/m
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Metal foil
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- Elecurolyte
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Type: Mmixtare Axia] Flactmalytic
Typical Fafees: 0.1 pF to 15 000 uF
Typical Felrage Ranpge: 5V io 430V
Capaciter elerance: +20%:
Applhicafons: Polanized unsed in DT
power supplies, bypass flters, TEC
blocking.

Type: Mmiatore Fadial Elecirohrie
Typical Fafrees: 0.1 pF to 15 000 uF
Typical Felrage Ranpge: 5V io 430V
Capaciter felerance: +£20%:
Applicoffons: Palanized us=d in T
power supplies, bypass flters, TEC
bBlockhing.

Type: Ceramic Drisc

TNypical Fafrees: 10 pF to 0047 uF
Typical Foltage Range: 100W to & KW
Capaciter felerance: +£5%, £10°9¢
Applicaffons: MNon-polanzed . WPO
iype. stable for a wide ramee of
temp=ranmmes. sed in oscillators, nodiss
filrer=, circudt coupling, fank circuits.

Tpe: Dipped Tantahum (zolid and wet)

Typical Falnes: 0047 pF to 4 70uF
Typical Foltage Renge: 63V o 50W
Capaciter releranee; £10%, =20%
Applicarions; Polarized low leakage
current, wied in power supplies, hizh
frequency mdz= Alters, bypass Gher

Type: Surface Mount Tvpe (5N
Typical Falnes: 10 pF to 10uF
Typical Foltage Renge: 63V to 16W
Capaciter relerence: £10%:
Applicoions; Polarized and non-
polarized wsed m all types of crogits,
requires a muinirmom asrsound of BT
board r=al estate.

Type: Silver Mica

Typical Faolme: 10 pF to 0001 poF
Thimical Volage Renpe: 50V e 5007W
Capacirer felerance: 5%
Applicageony: Ton-polarized osed in
oscillabors, In circass that requite a
siable component over a Anse of
EmpeTanres and vol@ages.

Tipe: Mylar Paper
Tpical Fadme: 0001 uF to 0.68 puF
Thpical Foltoge Ramge: 50V o SO0
Capacirer feferamce: +11%:

- "'-m:l-p-uhnmﬂ,usedm
all iypes of CETCuits, ModsTUTS resistamnt.

Trpe: ACT Motor Foon

Typical Falwe: 0250 F to 12 uF
Typical Folfege Range: 240 to S50
Capecirer felerance: +10°%:
Applicadens: Moo-polarized. nsed in
mobar min-start, high-mtensiy Heheins
sapplies, 4C noise filierms.

Type: Trimmer Variable

Tpical Fafme: 1.5 pF to S0 pF
Typical Folrege BEaage: 5V o 100V
Capacirer felevance: 100
Applicadons: Mop-polarized nsed in
oscillabors, tuming coousts, A4 Slbers.

Trpical Fafme: 10 pF to 600 pF
Typical Folfege Bange: 5V oo 1007
Caepacirtor telerance: 100

Applicadens: Too-polarized osed in
ocscillators. adio unings circudt.
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C =8.85 x 10-12 (C2Z/N.m2) . 2x 104(m2)/ 1x 10-3 (m)

=177 x10-12 F =1.77 pF
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A , 6x107* : 1 Jall
C,=&,—=8.85x107" —5.3x107" [F
° % d 1x10~° [F]
C=&C, =3.7x53x10"" =19.6x107" [F] ,
&V __=E__ .d=16x103v E, .. =16 x 105 v/m

Q... =CV,. =19.6 x 10-'2x16x.103 = 31x10%8 C = 0.31 pC
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V=V1=V2
Q=Q1+Q2
C.,V=C1V+C2V
C.,= C1+C2

Cq=C1+C2+C3 + .....
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Capacitors in Series Jwluidl) o SISl Jua 6 -2
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V=V1+V2
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g,= C,V=(200 X102 F)(120 V) = 2.4x 10 [C]
q,= C,V =(600x 1012 F)(120 V) = 7.2 x 10" [C]
g=q,+q,=2.4x10%+7.2 x10%=9.6 x108 [C]

C,o = Cy +C, = (200X 102 ) + (600% 10°2) =

800x 101 [F]
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g 2x107%cC
C, 3x10712F

Vv, = = 6.67 V
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U, = = = 100V
* C, 4x10-°

C, S ik e gl
U, = Uy + U, = 200 V

g = C U, =2 X 107°" x200=4 x 10~ % C

C, jczg)bsjcf\_&ﬂ\éijl Léjjztéjsqla_’mﬂ\
g, =4 X107 +4 x10*=8x10""=C
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Storage Energy In A Charged Capacitor
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1 2 1 —g 2
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W. ==C

e

1
U= = > = 1.275x 1077 x 10000 = 63.75 mJ
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V = E,d{ + E,d,
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