A 10%. AW A (Capacitors)

B 4713 (= AA) (electric field)
717
- () A3 ()R Aol A7 HL Fol vAE T3
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» 7] %A 7] (electric field strength)
- A7 el & Al @9 dE ¢(+10= T Wl 1 dsrh v
Ho] 77]

1

7]

(newtons/coulomb, N/C)

- At o AAF el =2 &9 A3 ¢(+107F R F

e
e s @
5 i

— (k=9 x 10°N-m*/C?)

€ =— (N/C)

2 %2¥dd & Utk

B 7 9 A8 2 (Capacitance)
« AW A H (capacitor): F+ AEA I Alolol AAA(F7] 5)7F €2 A}

Plates of a
conducting material

.‘|+
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7] 9] A Bl 2 (capacitance): 7T AElol] A3lS A4S = d= 5H
- ARAEATL F5S B AR T U e HAE FHT 5 AU
- AAAE S oE B9 ARV Hh 5 e A% Q9
0 C = farads (F)
C= ? () = coulombs (C)
V = volts (V)

Q=CV (coulombs, C)

A71ZA 7= F 3 Abole]l A d ol whul#sta 17kt vl Bl # g

vV
|£ -
d

AWAIH F
2 A 2= (dipole) &
(HAF(AAHE= A= (+)

FA2 el A5

o]

]
il

H 70

+

ﬂf*ﬁi%*bhﬂ%ﬁﬂﬂ
F719] e FRAT A5

Abel 7l Al (E

SHFAE ol = WA e w2
=% ¢ 8H E]_}_‘EH H

+ + + +
s Vivolts) d
gg g%\miemnﬁc |

E = volts/m (V/m)
V = volts (V)
d = meters (m)

A A A))(dielectric) @] <3 3
Ut At vol & LA wid
(polarized)

-04 ;ﬂ_ 7] xo]_ %dieleclric O] ]?E]—/\g ?:]z—

R

A

++++++ 4+t

Vivolts)

AHS) R
WA o g2 derh 449
. Resultant
More charge electric field
on pims
++++H++++ A4+
2 oo oA i ool ol oot 1) o il s ol it efli
‘ = ] Dielectric
__I_,_¥_- S _~|  (mica sheer)
aept ittt iy
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0¥
=2
Ho

o
N
lo
do =L

= . (dimensionless)

o71M, e= A FH&

Relative permittivity (dielectric constant) €, of various dielectrics.

T = HH 2 & (relative permittivity)

&
A& eo & &

A A e

Dielectric €, {Average Values)
Wacuum 1.0

Air 10006
Teflon®™ 2.0
Paper, paraffined 2:5
Rubber 3.0
Polystyrene 3.0

il 4.0
Mica 5.0
Porcelain 6.0
Bakelite™ 7.0
Aluminum oxide 7

Glass T3
Tantalum oxide 30
Ceramics 207500
Barium-strontium titanite (ceramic) 7500.0

Dielectric strength of some dielectric materials.
.|

Dielectric

Strength

(Average

Value)
Dielectric in Volts/Mil
Air T
Barium-strontium
titanite (ceramic) T

Ceramics 75-1000
Porcelain 200
il 400
Bakelite® 400
Rubber 700
Paper paratfined 1300
Teflon® 1500
Glass 3000
Mica 5000
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B A9 A H (Capacitor)
A E o] AfAIEH 2~

- AN EE @ dHo] 258

A
C=€e—
d
o 10.2) AHAEH2E T3t}
C=5uF Ce-f
é 0’1} 34
d
d
Same d. €,
(aj
C=3C)=35uF)= 15 uF
same A, d
|Ei;u=r~12f:f::ned
{e) paper)
C=¢€C,=2520uF) =50 uF ©

[e) o [e)
FAE] =&

BN

C = farads (F)

€ = permittivity (F/m)
A=m
d=m
C=01uF
d
(b)
1 -
C = E({}.] uEF) = 0,05 puF
C = 1000 pF
= kgl
(d
4
= (SJUT(CG} = 160{ 1000 pF) = 0.16 uF

B 7 3jA Y 329 IXx(transients)d ] - 5% @A (charging phase)
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I

+1'R—
Wh
R
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ah—

<) 2A

R-C X3 2>
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SAEA ] AT E A}

vp = E[] — c?_’.-'r"} . {(volts, V}
¢ harging

o714, 7= Al A< (time constant)o]z} &

T = RC (time, s)

rlr
~
Il
(@1
\]
1o
R=)
o
1
2
zd
&
_\|\1_,
A
of
2
it}

c

ko

E -

0982 E o 0.993F

I0.865E
(86.5%)

(98.29)! | (99-3%)

F99.3%

.
1.0 ——T"T |
0.9 \ ]
\ =
0.8 y=1—g™
\
07
/]
i Y 0.632 (close to 3/3)
\
0.5
//\
G T 0.368 (close to 1/3)
A
0.3
/ N i
0.2 Ao
/ N
0.1
/ [y
0 I 2r 3r A o7

<Al A4 (time constant) 1] Z>
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E —tfr _
c= Eﬁ‘ . (amperes, A)

o714, 7= AWANEAR Aot Tded

=|m

B
CI.363R (36.85%)

E
S 01355 (13.5%) L e
0_05% (5%) 0.0067% (0.67%)
ki 4r St &7

1T 2r

<SATAANAY AWAHA 7 Heh>

vg = Ee™ " (volts, V)
charging

= (%e_t/T)R S

—F—v =FE—E(l—e V) =Fe /7

0.018E 0.0067E

0 Ir 2r 3r 47 St 67

<SRAGANAY AL #ish>
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B AHANE 329 A Y(steady)dE] - SHLEEA
- FAgRA W >57)9 2 AMAHT Aot 2
v,=FE V], v,=0[V], i.,=ip=0[A]

C

+ Uﬁp:ﬂ'\"— o

T

1 Jf =0A

Vp= volts

pen circuit

<SAgRd W SUHE R (ASMAEIE >

B AGAY 29 27 29% A4SA
293N =009 We) szt ANNE S} theshor) el o S

E
+ Up=E — 2
o—— Wy e=ie=1
+ % )
E—_T £
Short circuit
ek

<Fd 2719 e srkslE (ARMAEE &

¥ ANAH Fere] Age £nHoz N & g

s (2)(8) - ()(8) e
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B AdAEH 3 =29 I E(transients)HE] - =3 oA (discharging phase)

! ) + Up — =l B
B N VVY l,-{_ 1 AMA——= i
R 8 i R
+ < 5 +
o = C == ve - C =T~ tc=E
Jc=1g

adee e

- 291A 1 SHAGEA < AmAlE o] Fxo] &rE T 297

- 29 % 2¥: WATA 2o E Aske Ao IEE>

discharging

v = Ee™ "
discharging
O 2918 57 A7 ot} 19at 2oz AEd wo] ud
b
. I o,

| 1 |
O 17 2r 3t 41 57 67 7t 8t 9r10rllt12r 13147157 ¢

! f f f

Switch in Position 2 Position | Position 2
position |

<FTAE A Y >
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-

[€)
e NAF7E E5RIA C7F E45) XMLl A (7=32ms<d W)

ic
S mA
T =32 ms
160 ms 480 ms
L 1 1 1 L 1 1 1
r 0 320 ms !
SmAkb—————————

4OV o SmA

1 L 1
0]40ms BOms 160 ms 320 ms 480ms [

(57) (107) (207)

-5 mA
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B *x7]|Z7Z(Initial condition)

o AdAE V2 FAHA A= AEl(v,(0) = V)olA =AA=AE o

Ue
- + vg — TV’:r
¥ o AV - S }
R i I
+ % :
E= C =1 i
B = I
Vi Transient | Steadv-siate

) e S

= Initial response | region
B conditions !

5 = s 0
<FR7|ZAGES Fd9] 2> ; r

- Z7|xe] 09 w AHAH AL
v ZE(I—e_t/T):(V}— V)(l—e_t/T)

71 Ve 54 A (fina) A4V, = E), V= Z7I(initial) A4V, =0V)
Vol & A5(V;=0)d wl AHAH AT

7

v, =V+ (V= V)1-e ")

/7,’ o A —l iQ
22k0
+ + +
E =24V Ve C == 33 uF 4V
R
AW
= 1.2kQ

a. 29179 VY u ANAHAGE FH o2 FAtel

NASF 7= (R, + R,) C=(2.2K2+1.2k02)(3.3uF) = 11.22ms
v, = Vf + ( V,— Vf)e—t/r =24 V+ (4 V—24 V)e—t/ll.QQms

. Uc — 24 V_ 20 Ve—t/11.22m5
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HE e
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|

aT i

4V |
. ,
I

] 56.1 ms

—_—

<ANAIY Heb>

b. #}%=7]7Htransient period)e] AIWAEHAFS F2 o=

=

dsthet.

. E—V, 24V—4V
STRAA

—Nol = =

2

=5.88mA

ANAEAF: .= (5.88mA) o t/11:22ms

kf-{_—
T 3.88 mA

0 56.1 ms f

o) AHAE AL v, =20V(1—e ™) olm, t=bms wlo] W} & X =2

v, =20V (1—e "/2ms) = (20 1) (1 —e 2%) =18.36 V

d) v, =20V(1—e 7)) w 1010 Vel w=dals A7H?
(V= V)

t=r(log,) 0= 7)) = (2ms)(log,)) (
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B AHAHAF

C ANAE AT A wA A
dve
i-r=0C :
c dt
- AAANEHAF i = AWAYH A v.o WEEe v #H S
(v,9] W37} glow i = <Jolrh
off 10.14) 2uF 9] AWAIH FFe] Agtadgo] otefel & o, dFId2?
L U{iv}
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wlaf=
1 1 1 1 1 1 t (ms)
ol ol 3 4 5 6 7 8 9 10 1l
Ay |'l
At
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0 1 ) ) | | | ! ) =
1 2 3 4 5 6 7 8 9 10 lr 2 f(ms)
~1.33
B A2 PAH AgAH
= 2E AT (& (S |9
+If\— +I§— +I\-
sl T ¢ 7 Lo
o F Ty € & (@
- HE AAYH
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+ +| +| Oy +| O
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