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Numerical Example 2

KLpls.2
Lr cr Lf1 Lf2 Cp Cs Rs
- AA— —AA—=
vi 20 275.5p Op Sp .35 55'.'1.: 6[110.'5.:;1} .5
cf =ilp Ls RL§
11|}.le 10p Sp 72
SINE(D 100 6.78Meg) ' A4
MATLAB Result:
mag =
9.06
phase =
-18.7973
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Circuit Simulation 2

dran 0 1m 999u

KLpls.2
X AR
vi 20 2755 5|J 55'.'1 110'5 /2} .5
P P oip s #110.2p/2} - RL§
10p 5 72
110. Ip H oK
SINE(O 100 6.78Meg) N v
100V (b)) (rx)
80V- LT WPTphasor.raw o4
60V- Curgor 1 .
40V Horz: [742.80534 [tHL : [99.5330098
20V- ] L:urz. 2. ns erl: .
""""""""""""""""""""""""""""""""""""" i VR SRR Lirgar
0V- L Vi)
-20V— Horz [712.84545ns Vert: [8.8561678Y
-40V- Lriff [Curzord - Curzorl |
-60V- Harz: [-29.959884ns Vert: [-90.6769294
-80V- Freq: [33.377966MHz  Slope: [3.02661e+003
-100V | | I T T T

0.0ps 0. 1|.|s 0.2ps 0.3pus 0.4ps 0.5ps 0.6ps 0.7ps 0.8ps 0. 9|.|s 1.0ps
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AC Analysis

.ac list 6.78Meqg

E‘] Independent Voltage Source - V1 >
Functions DC Value

[‘! Edit Simulation Command X (T inone)

(JPULSEN V2 Tdelay Trise Tfall Ton Period Neycles)
(®) SINE(Voffset Vamp Freq Td Theta Phi Neycles)

Transient  AC Analysis P =t B D EE ieemretes | i gt Make this information visible on schematic:

Compute the small signal AC behavior of the circuit linearized about its DC operating L Smal signal A an.lahvsis{.AC)
paint. (0) SFEM(Voff Vamp Fear MDI Fsig) AC Amplitude:
O PWLH v1t2v2.) ACPhase:| 90 |
Type of sweep: List £ ) PWL FILE: Browse Make this information visible on schematic:

1st frequency: 6.78Meg Parasitic Properties

Series Resistance[)]:

moroqeey [ ] — S

. Amplitude[V} 100 ara apacitance[F]:

3rd frequency: I:I Make this information visible on schematic:
Freq[Hz]: | 6.78Meg

Tdelay(s]:

Theta[1/s]:

Syntax: ac list <Freql> [<Freq2> [<Freqd= [ ]]] Phi[deg]:

Meycles:

ac list 6.78Meg

Cancel Additional PWL Points

Make this infformation visible on schematic: Cancel
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AC Simulation Results (Single Point)

[‘5 * Chlserst\deosting', Dropbox Courses\UTK Courses\ECE 202\In Class Examples\WPTExample-Phasors\WPT... X

-—— AC BAnalysis ——-

frequency: 6.78=4+006 Hz
Vitx) : madg : 100 phase: -a0* voltage
V({n001) : madg : 174.844 phase: -90.3419" voltage
V(n002) : madg : 99,9949 phase: -90.0005%" voltage
V(n003) : madg : 287.109 phase: -90.5205" voltage
V(n004) : madg : 187.14 phase: -90.798" voltage
V(n00&) : madg : 207.132 phase: -90.6756" voltage
V(n00T) : madg : 54,3051 phase: -96.138"° voltage
V(n005) : madg : 187.137 phase: -90.7477" voltage
V(n008) : madg : §.11047 phase: -18.7958" voltage

: 5.04764 phase: -18.7958" voltage
I(Cs): madg : 0.125662 phase: -18.79%58" device current
I(Cp): madg : 0.469369 phase: 179.9949"° device current
I(Cf): madg : 1.34784 phase: 176.48" device current
I(Cr): madg : 0.878499 phase: 179.202" device current
I(Ls): madg : 0.125662 phase: -18.79%58" device current
I({Lp): madg : 0.469369 phase: -0.000865793° device current
I(Lf2): madg : 0.469369 phase: 179.9949"° device current
I(Lf1): madg : 0.878499 phase: -0.798129° device current
I(Lr): madg : 0.878499 phase: -0.798129° device current
I(BRp): madg : 0.469369 phase: -0.000865793° device current
I(Rl): madg : 0.125662 phase: 161.204"° device current
I(Rs): madg : 0.125662 phase: 161.204"° device current
I(vl): madg : 0.878499 phase: 179.202" device current
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Frequency Sweep

& Edit Simulation Command x
,ﬁ(____)_l Transient AC Analysis  DCsweep MNoise DC Transfer DCop prt
A E rx
600\' 200 N Compute the small signal AC behavior of the circuit linearized about its DC operating
eesEeNIIRE RN R IR ERan, poirt.
4
540V=- : = 150° Type of sweep:
: MNumber of points per decade:
- Start frequency: 1Meg
480V- . - 100° St feaueney
420V : - 50°
. Syntax: .ac <oct, dec, lin> <Npoints> «<5tartFreq» <EndFreq>
360V :. : L e [-ac dec 1000 1Meg 10Meg
...........'......;'..
300V i - -50°
: [39' WPTphasorAC.raw ot
- - o Cursor 1
240V 5 100 —
Freq: | 6.7853215MHz Mag: | 9.1731677V (®)
180V- —-150° Phase: | -18.874007° O
Group Delay: | 23.3787%5ns |
120V- =-200° Cursor 2
i Freq|  —N/A- Mag | —N/A—-
60V -250 Phase: | —NfA—
________________________________ A Group Delay: — N/A-
oV T T ! 300° Ratio (Cursor2 / CursorT)
1.0MHz 1.9MHz 3.7MHz 5.5MHz Feal WA= | Mex | WA
Phaze: — M~
Group D elaw - N/A-
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Form of the solution

N di M i
Z)biﬁvo(t) — Zal dtlvl(t)
i=

i=0




Chapter 11
AC CIRCUIT POWER ANALYSIS




Average Power




Power in a Resistor




RMS of a sinusoid




