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HI1e Jl2 g el
I1E:ij1|/\+
1I}(Sin Wave)
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DI 2 (differentiation)=813 =

Sin (090 degree)
H3l-go] A4 Zo}A

m
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— f()] —sm X =COSX
cos (0—90 degree
H3lgo] AA
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M 2 (integral)=5 0|

/M do0 =3x2=6
J

lrlm[i f(a+kAx )]A\‘
= dO =3X3XTC=97T
F'(x)= f(x) jldz =1
|

f' f(x)dx = F(X)
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2.2 M ol Xl 2.2 M= Ol XI: HZ3H(Mean Value)

LRI PSR P()
(Instantaneous power)
p(t)=i()v(t) W]

m 0|4 XI(Energy)

wt)= [ p(eyar [J] s

J|(period)

" W0)i(t) di

— joule[J]= watt [W]x time[s]
[KWh]
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IR 2-1 8=k Ol A K

—1 m O 4 X

04T
10ms 20 ms t w =jm p(t)dt

Ofl LA X1 K & 2| HEA
0.0

0.006 ] (.02
:j 400d;+j —300.{2’{+I 0dt
{ 0.01

1] 0.006

= (40021 + [~ 300 ;g
=(24-0)+(-3+1.8)=1.2[J]

m NS

: [ 10+
10 ms ’(:?J:“ p(t)dt

j 20ms | | =
[1.2]=60[7]

= 0.02
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R &l 2: OrCAD Simulation

m Parameter
v R=2 0
v V1=100V
v =60 Hz
v Transient Step:
0 0.1 ms50ms

I Mz 9| {4k =Al(same phase)
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=1

—sSIin X =CcoSx

o ¢ AX

—COSX =—SInXx
dx

dsin ot dwt
dot dt

s T
=wlLl, cosot =all, sm(mf b ;J

=L & [,sinot =LI,
dt

m MO AM=29 : ™FIF900°0] H & (lag)

Y .
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—sSIin X =CcoSx
dx

7 .
—COoSXx=-sinx
dx

@ (= it ] Vv
T:!Q Ldv ‘/ IdQ q dsin ot dot
i=— =C— =C—V_sinat =CV

d dt dt " " dot df
T ok P ot : 72—
=wCV, cosot =wCV, sm(mr + EJ

O 2| & ®=FIt 900 2 & (lead)
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L 3l 2: OrCAD Simulation

m Parameter
v R=1n0
v L=10mH
v V1=100 V
v =60 Hz
v Transient Step:
0 0.1 ms 50 ms
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C 3| 2: OrCAD Simulation

m Parameter
v R=2 0
v C=1mF
v V1=100 V
v =60 Hz
v Transient Step:
0 0.1 ms 50 ms
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2.3 QIS EH 2 HINAIE: Inductor 2.3 OIS E 2 HIWAIE: Capacitor

Tt = 1dt =
m OIEEH2 &N Xl (Storage EnI = m IHIHAIE S M &0 Xl (Storage EI =

1 2 1 b
di(t ) i b
n(r)—jzmvu)m_j(:)L O f-"“’-“—z-" w(t) = [v()i(e)dt = j(;;c"‘*"” f-"“’-“—z-"
[1}] l )] 2 [1}] l )]
:;,J,;(,)(ﬁ(;) :E.-’,.r"(;)[.)] _[ % dv-myli :(Jv{f}dv; :?(v (1) [J] j' ! dp_myw
M NSO )| € M m B AHEE: M0 FI|e+ |

v I & A& =&

o[w1,

it +T)—i ‘j 1':(;11; 0 f I ! ' v(t, +T)—1 lf i () dt=0

0 = 4 il 'y =Yoo= = ; -
L% Ch ¢
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by — . e
1 ptosr _ P.=0[W], vty +T)=— """ i.(t)dt +v,
l—-[ 1.'!( - | I 1{ ( ('v'[“ "({ )( Vi
]

OlMl 2-2 ISl M=t &Qf 2.4 0l Xl 2|24: Transistor On

t

S mH EI‘(H

m Xot

; Heafi g
1{1)—1'5{’-—0005 ail =20[V] . N L= 7 .[ ai+ (0)
dt 0.001-0 [R=2IF %
p(t S = | g
m N - I 1dt +0

[ |
/ p(t)y=i(t)v(t) =4x20=80[W]
0 / at 1mS
-80 W
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2.4 0l4 Xl 2 A8(2): Transistor Off

hi<t<T

L%JFR;; =0 ’by Lap!ace?"ran.sjbrm‘

2.4 A Xl 3| 2(3): Summary

O<it<i,

L(SI(S)=i,(0+))+ RI(S) =0 |where i,(0+)= h:'l

V..t
i;,("-): z

. R Vet R Wk
SIS T=I(S)=—-"; et A e
(S) ; (S) I !(S)(S+L] L

Veet, I

1(S) = yap<l

L S RJ }b_}' !m'er.se[_c.fp!aceTmn,gfbrm‘

(=)

V..t -
A : _;(II_r II ({): f(fl e T
y A=l—1, .f'f(r):%"e L ' L

14
where T = —
R
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Ol Al Ol Ml2—3: OrCAD Simulation

+V =90V
¥

v s

V..t 90t
i * R=20ohm i)(t)y=——~=—=450t at 0<t<10mS = Parameter

L :rIHm;f'. 3 o\_l E" E‘i Li-l —l':—g'l _‘gr g 4 R:20 Q
v L=200 mH

—

[
t,=10ms T=100 ms

ifn
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(=] 1 . EIE::eak
- f( 't"fl — - ~ ! :_
"r.(‘rl = T =450(0.01)=4.54 abreakn 91 v IpUISe

IS G Xl
1

1 ., s
W, =< Li*()=-(0.2)(4.5)" =2.025J

o AU
W,=W,=2025J

0T
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v 11=1000mA
v V1=90V
v Transient Step:
0 0.1 ms 300 ms




OlAl 2-4 BAINS|] Rt

—‘ |_L n %EH:H(‘J-I(#:!
DT T

t =On/\|2 1 =
jxdx:—x“
2

m

e V 0<t<DT 1
} 100
O BF<r<T _[J" 6{1’=my

Vn=71—‘j‘: V(1) dt =ILU.” md{+J‘ (}er

= % [pT-0] =V, D
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OlAl 2-4 2A1 OlMl 2-5 H& 1o &

— ] m SEl8I(duty ratio) 2 =l£’(Vm sin ot )d(ot)
DT T t =0OnAl2+/Z=D1(T) :

v - [sindi=—c
i _[_ cosar]] sindt = —cost

m

0 DI<t<T sl cos 7 —(—cos0)}

Vo =\/!,l [ V@ =\/!l[j’ e[ Odz]

_ \/{V, ! % =\f [pT-0]=V,VD
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V 0<t< DT
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Ol Al 2-5 & 12

g e
Vs = \/ - 14

V' sin (z)!)z d(mr)

m

where(sin' %=

l1—cos2x
2

J- 1—cos wa
1]

d(wr)

&EAL OOF 2

s sin 7(9.*—‘

0

£ B0l =2 J#I/\F \/I

Y .
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( sin27 0 sin0

2 4

& & (Apparent power)

V sLoms = P* +0°

™ Z(Power factor)
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Vo .

,(,.".-“.‘fs rms

OIAl 2-8 &f 2T 1He| &=t

m SElHl(duty ratio)

ZANS. A - WENES T
t

Y .
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D7 HMEIM23| 20| M HAH)

v(t)=V, cos(wt+8), i(t)=1, cos(wt+¢)

p()=v()i(r) = [I’m cos(wt +6 ][.-",,, cos( (z)f+g§)]

where cos Acos B = %[cos( A+ B)+cos(A- B)]
sin Asin B = %[— cos( A+ B)+cos(A - B)]

sin Acos B = %[sin( A+ B)+sin(A-B)]

>
p(t)= 'T!“ [cos(wt + 60 + ot + ¢ )+ cos(wt + 60—t — ¢))|

= % [cos(2at +6 + ¢)+cos(0 —¢)]
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p(t) = % [cos(2ax + 6+ p)+cos(0—9)]
2= - _[ g (1)dt= Yl _r [cos(2ax +6 +9)
T 0 p 2}' 0

m BOATS IlatdSH

p(t) = %j‘: [cos(0—¢)]dr = ’”j’” cos(@—¢ [.-'1

JEI 'f "MS 'lllr;fﬂ'ﬂl
2

- J”;{;’! cos(@—¢) = s cos (60 —¢)

=V, 1. cos(6—¢)

rms
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" [a, cos(na, 1)+ b, sin(nw, 1)]

n=1

fO)=a,+ ZC” cos(nw,t+60,)  f(t)=a,+ ZC” sin(nw,t+6,)
n=1

n=l1

( e ”J—r 2 b:: ¢ n =V u’: = b’:

= L a
@, =tan 1 =b, 6, =tan™ S

a s bu
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2.8 & P ==
m Fourier Series(Z2|

f()=a,+ Z[a,, cos(nw, t)+ b, sin(nw, 1))

n=|

1 (3
dy = T[—f f(0)dt

:
a= % _[3'; f(t)cos(new, t)dt

9] '
b= ?'[f_ f()sin(naw, t)dt

Y .
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w)=V, + Z V. cos(nw,t+6,)
n=1

H=1,+ Z 1 sin(nw,t+06,)
n=|

1 ¢7

P=—| v()i(t)dt
=

P:ZP,,:I f"u+zl A sin(nw,t+80,)
n=1

P:ZF:; =V.1, FZ sin(nw, t+6 ]
- =1

‘..

. [/ — fo}]' -
i 1, max J.-.um\ ( i J .'.'_.".l.'.l\!n’..’f.l.l\
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A - =
B =

M) e [
V“]“ + u.m.txz 1, max Sl]][.f?ﬂ.')n I +9”)
n=|

2,ms X 2. max

V[ max II max V
P=Vly+—== sin(@, 1+6,)+ -2 . sin(w, 1 +6,)+

m 2 =& (Distortion factor)

II s
DF =2

rins

Z I+ =(Total Harmonic Distortion)

THD =
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G 210 38 d
v(1)=100cos(377¢)
i(f)=8+15c0s(3771 +30)+ 6¢c0s(2.377t +45)+ 2 cos(3.377t + 60)

650
I, (70.7)14.0)

s rm

=0.66
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G 210 38 d 88 F
v(1) =100cos(377¢)
i(f)=8+15c0s(377t +30)+6c0s(2.3771 +45) + 2 cos(3.377t + 60)

n=|

=(0)(8)+(@]{£] 0s(30°) + (0)[ (,’_]cos(45‘}+(0)( )cos[(){))
\"Iz \") \"|2 \.

q 3
_ ( 1500 J{ 3 } i

2 2
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ORI 2.10 HEAAD HILAE &
v(7) =100cos(377¢)

i(f)=8+15c0s(377t +30)+6c0s(2.3771 +45) + 2 cos(3.377t + 60)
(c) RotER2 A=2

T !I.r'm\ - [ e
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