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Numerical Example

Klpls.2
AR — Ay
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V1 P . P Sp Ls(*® -2p . RL
10p 5 72
110. 2p B ou
SINE(O 100 6.78Meg) Y V

MATLAB Code:

£
w

6.78e6; % Sinusoidal frequency [Hz]
2*pi*f; % Sinusoidal frequency [rad/sec]
VTX = 100*exp(-1i*pi/2); % Transmitter Voltage Phasor

Z1 = 1j* (w*Lr + w*Lfl - 1/w/Cr);
Z2 = -1j/w/Cft;

Z3 = Rp + 13* (w*Lf2 - 1/w/Cp) + lj*w*(Lp-M);

|
|
|
Lr = 2e-6; : Z4 = 1j*w*M;
Cr = 1/w*2/Lr; I 25 = Rs + 1j*w*(Ls-M) -1j/w/Cs;
zL = RL;
Lfl = 5e-6; |
Lf2 = Lfl; |
Cf = 1/w"2/Lf1; | Za = 1/(1/24 + 1/(23 + (21*22/(21+422)))); % 24 || (23 + 21]|22)
I Va = VTX/Z21 * (21*72/(21+22)) / (23 + (21*Z2/(21+22))) * Za;
Rp = .35; |
Lp = 10e-6; _ *
Co = 1/wr2/Lp; 1 VRX Va* (RL/ (RL+Z5+Za))
|
k = .2; 1 mag = abs (VRX) mag:
M = k*sqrt (Lp*Ls) ; hase = angle (VRX) /pi*180
: P J P 28.0892
Ls = 5e-6; I
Cs = 1/w"2/Ls; I
Rs = .5; : phase =
RL = 72; I -90.0000
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Circuit Simulation

.tran 0 1m 999u

- A
vi 20 2755 5|l 35 55'.'1 111'}'2 l\é\’
p - p F-) Lp I_S & - p - RI_
10p 5 72
110. 2p HoH
SINE(0 100 6.78Meg) v N
V(tx V(rx)
100V (&) V()
80V LT WPTphasor.raw
60V Curgor 1 >
qova \ L Harz: [595.31271 [m]\r . [27.990696Y
2ov_ ETIIZ.I 2 . ng erl; I .
ov_ Lirzor
-20V- Horz:l - M- Vert:l - M A
-40V- Diff [Cursar - Curgarl)
-60V- Horz: | -~ N/&- Vet | - NAd-
-80V— Freg | - M- Slope: |~ N~
-100V

0.0ps 0. 1|.|s 0. 2|.|s 0. 3|.|s 0. 4|.|s 0. 5|.|s 0. 6|.|s 0. 7|.|s 0. 8|.|s 0. 9|.|s 1.0ps
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Resonance
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Numerical Example 2

KLpLs.2
§ Y
vl 28 275.5p 5|J 55'.'1.; 5{110.'5”2}’\./5\'
“Mp Ls RL
110. 2p 10y Sp 72
SINE(O 100 6.78Meg) ~ 7
MATLAB Result:
mag =
9.06
phase =
-18.7973
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Circuit Simulation 2

.tran 0 1m 999u

KLpls.2
C|:| Cs Rs
| Il X
24 275.5 5|J 55'!1 110'& /2} .5
Vi p P eYp Ls a110.2p/2} . RL
10p 5 72
110. 2p H o
SINE(0 100 6.78Meg) v e
100V (59 ; ( )
80V i AT WPTphasor.raw
60V Cursor 1
40V Harz: | 742 80534 V[tx]v - | 93.533096y
20V E?rz.l ; . ns ert: I X
"""""""""""""""""""""""""""""""""""""""""""""""""""" ursar
oV Wlr]
=20V Hor: | 712.84545ns Vert. 88561878
-40V— Diff [Curger2 - Cursarl]
-60V- Horz: | -29.953584ns Yert; |-90.576929
-80V- Freq: | 33.3779BEMHz  Slope: | 3.02661e+009
-100V-

0.0ps 0. 1|.|s 0. 2|.|s 0. 3|.|s 0. 4|.|s 0. 5|.|s 0. 6|.|s 0. 7|.|s 0. 8|.|s 0. 9|.|s 1.0ps
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AC Analysis

.ac list 6.78Meg

[‘J Independent Voltage Source - V1 X
Functions DC Value

[‘/‘7 Edit Simulation Command X (D) none)

DL value
() PULSE(V1 V2 Tdelay Trise Trall Ton Period Neycles)

(®) SINE(Voffset Vamp Freq Td Theta Phi Neycles)

Transient AC Analysis DCsweep Moise DC Transfer DCop prt Make this information visible on schematic

Compute the small signal AC behavior of the circutt linearized about its DC operating OFBXPIVI V2Td1 Tau1 Td2 Tau2) Tl e,
paint. (7) SFFM{Voff Vamp Fear MDI Fig) AC Amplitude
OPWLET vIt2v2.) AC Phase
Type of sweep: List - O PWLFILE: Browse Make this information visible on schematic

1st frequency: 6.78Meg Parasttic Properties

l:l DC offset [V]: 0 Series Resistance((1]
l:l Amplitude[V]: 100 Parallel Capacitance[F]

Freq[Hz: | 6.78Meg Make this information visible on schematic
Tdelay[s]:
Theta[1/s]:
Syntax: .ac list <Freqls [<Freq2s [<Freq3= [..]]] Phi[deg]:
Neycles:

2nd frequency:

Ird frequency:

.ac list 6.78Meg

Cancel Addtional PWL Poirts

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

EJ * C\Users\dcosting\Dropbox\Courses\UTK Courses\ECE 202\In Class Examples\WPTExample-Phasors\WPT.. X

frequency:
Vi(tx) :
V(n001) :
V(n002) :
V(n003) :
V(n004) :
V(n006) :
V(n007) :
V(n005) :
V(n008) :

I(Cs):
I(Cp):
I(Cct):
I(Cx):
I(Ls):
I({Lp):
I(Lf2):
I(Lfl):
I(Lx):
I(Rp):
I(Rl):
I(Rs=):
I(Vl):

6.78e+006 Hz
madg: 100 phase:
madg: 174.844 phase:
madg: 99.9949 phase:
madg: 287.109 phase:
madg: 187.14 phase:
madg: 207.132 phase:
madg: 54.3051 phase:
madg: 187.137 phase:
madg: 9.11047 phase:
9.04764 phase:
madg: 0.125662 phase:
madg: 0.469369 phase:
madg: 1.34784 phase:
madg: 0.878499 phase:
madqg: 0.125662 phase:
madg: 0.469369 phase:
madqg: 0.469369 phase:
madg: 0.878499 phase:
madqg: 0.878499 phase:
madg: 0.469369 phase:
madqg: 0.125662 phase:
madg: 0.125662 phase:
madqg: 0.878499 phase:

--- AC Analysis —--

-g0°
-90.3419°
-90.0005°
-90.5205°

-90.798°
-90.6756°
-99.138°
-90.7477°
-18.7958°
-18.7958"°
-18.7958°
179.999°
179.48°
179.202°
-18.7958°
-0.000865793"
179.999°
-0.798129°
-0.798129°
-0.000865793"
161.204°
161.204°
179.202°

voltage
voltage
voltage
voltage
voltage
voltage
voltage
voltage
voltage

device current
device current
device current
device current
device current
device current
device current
device current
device current
device current
device current
device current
device current
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Frequency Sweep

600V

540V

480V

420V

360V

300V

240V-

180v-

120V

60V

TSI B I ELI BB O RS

I P A

Seettesteesescsttittaag,, :
RCETT
b

200°

= 150°

100°

o 500

= -50°

—~-100°

—=-150°

—~-200°

~-250°

T T T
3.7/MHz 5.5MHz 8.2MH=z

300°

I}J Edit Simulation Command
Transient AC Analysis DC sweep Moise  DC Transfer DC op prt

Compute the small signal AC behavior of the circuit linearized about its DC operating
point

Type of sweep: Decade
Number of points per decade:

Start frequency: M;

IH%I

Stop frequency: 10Meg

Syntax: .3c <oct, dec, lin> <Npoints> <StartFreq> <EndFreq>

[ ac dec 1000 1Meg 10Meg

[&F WPTphasorAC.raw *
Cursar 1

Vi)
Freq:| 6.7853219MHz Mag:| 9.1731677V (O]
Phase: -18.874097° O
G Dty

Cursor 2
Frag; —N/A- I ag; — NfA--
Phase: — N A--
Group Delay: — M/A-

Ratio (Cursor / Cursor1)

Freq: — M/A- [GE — M/A-
Phase: = N/A-
Group Delay: — M/A-
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Form of the solution




