Announcements

 Homework solutions moved to “Pages” section of Canvas
* Homework Scanning — Check Quality

* Experiment 1 posted




Schedule

112 - Feb. 19

Phasor Analysis Examples
LTSpice and MATLAB Phasor Analysis

L15 - Feb. 26

Maximum Power Transfer
Impedance Matching Sections 17.3 & 711.6

L18 - Mar. 4

L21 - Mar. 18

113 - Feb. 21

Phasor Power: Average and RMS
Sections 11.1-11.2

116 - Feh. 28

Quiz 2: Phasor Circuit Analysis

119 - Mar. 6

Midterm Exam 1

L22 - Mar. 20

L14 - Feb. 23

Phasor Power

Complex, Reactive, and Apparent Power
Power Factor

Sections 11.3-11.5

Homework 4 Due
Complete Experiment T Prelab

117 - Mar. 1

Homework 5 Due
Experiment 1 Due

120 - Mar. 8

Complete Experiment 2 Prelab

123 - Mar. 22

Homework 6 Due
Experiment 2 Due
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Experiment 1

* Prelabs: Individual Submissions
* Experiment Report: Group Submission

* Equipment Requirements (per group)

— Purchase from MK108 (VolCard only)
= ECE 201/202 parts kit (531.20+)
= ECE 202 supplement (S9)

— Analog Discovery Studio

or
— Test in MK333




Upcoming In-Class Assighments

* Quiz 2
— Phasor Circuit Analysis
= Chapter 10

= Homeworks 3 & 4
® | ectures 7-12
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Numerical Example

KLpLs.2
- AR
2p 2755 5|J 35 55:'1 111':.'2 ’\é\'
V1 P . P Mp Ls(* .2p . -
10p 5 72
\""o 110. 2p H o
SINE([‘.‘ 100 6.78Meg) W w
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;
23 = Rp + 1j* (w*Lf2 - 1/w/Cp) + 1lj*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;
ZzL = RL;
Lfl = 5e-6; |
Lf2 = Lfl; |
CE = 1/wr2/LEl; | Z¥N= 1/(1/24 + 1/(23 + (21%22/(21+22)))); % Z4 || (23 + 211122)
I Vg,\= VTX/21 * (21*22/(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
Re = v | —2> | phase =
RL = 72; | -90.0000
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Circuit Simulation

.tran 0 1m 999u

Lr Cr Lf1 Lf2 ‘{7\' C ) Cs Rs
> 1 T X
2p J75.5p oM op 35 55'.'1 110'2 5
V1 -op o . 1] Mp Ls(* .2p RL
10p 5 72
110.2p HoH
el
SINE(O 100 6.78Meg) Y/ N
TN
P\
ot l -
w 0
LY/ %Ay : ‘7‘ ~q0
100V V(tx) g gz @, X
80V LT WPTphasor.raw X
60V Curgor 1
aova Vb S S L Y N A Harz: [535.31271 V[m]\r 27.990635Y
2ov_ E arz: I . ng E[u
ov- Curzar 2
-20V- : Horz:l - M- Werk: I - M A
-40V- ; Diff [Cursar - Curgarl)
-60V- Horz: | -~ N/&- Vet | - NAd-
-80V— Freg: | - M- Slope: |~ N~
-100V- T ’

I I I I I I I I
0.0ps 0.1ps 0.2ps 0.3ps 0.4ps 0.5ps 0.6ps 0.7ps 0.8ps 0.9ps 1.0ps
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Resonance

\
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SINE(O 100 6.78Meg)
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= - -1p Np Ls(* .2p . RL
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Numerical Example 2 L

'so\'bb
.), z’

KLpLs.2 wl
Cs

i il Re X
2p 3755 5|J 55"1 110'5 u}IVS\'
V1 p .1p “Mp Ls o .2p . RL

10p 5 72
1102p Hoou

SINE(O 100 6.78Meg) N i

MATLAB Result:
mag =
9.06
phase = \l
-18.7973 'y 7,\6
e

=

< __—

Ay

b0 ——

n 7w 121 0S5 W3
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Circuit Simulation 2 /jw;;* / ?‘f deqress

; Q. -0
faay “tem e O
— = 260°

T T

100V
80V
60V Cursar 1

40V— Horz [742 80534 V[t”L 9953309 )
20V- 5 = BT v B
----------------------------------------------------------------------- e A SR B N S Cursar 2

ov_ \-"[IH] ‘

AT WPTphasor.raw >

-20V- Horz [712.8454Gns Ve | & B5ETE TPy

-40V- P Diff (Cupeareomreskl

-60V- Horz:((-29.353884ns Vert; [-90.676923

-80V- Freq |33 3779EMHz  Slope: [3 02661 +009
-100V T T T T T T 1 T

0.0ps 0.1ps 0.2ps 0.3ps 0.4ps 0.5ps 0.6ps 0.7ps 0.8pys 0.9us 1.0ps
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AC Analysis

.ac list 6.78Meg

[‘J Independent{oltageSource-\ﬂ X
Functions DC Value
ommand * O ons)
(C)PULSE(V1 V2 Tdelay Trise Trall Ton Period Neycles)
Noi DC Transfer DC nt
Cuizzo Ui ST Seudl @ SINE(VAffset Vamp Freq Td Theta Phi Ngfeles) ~
C h ] | AC beh of th I d aby DC Opem Srloge
ompute the small signal ehavior of the circuit linearized about its operating

paint. (O SFFM(Voff \amp Fear MDI Feig) AC Ampltude

OPWLET 1t AC Phase

Type of sweep: List w O PWLFILE: Browse Make this information visible on schematic

1st frequency: 6.78Meg
Series Resistance[(1].
T ce |0 R
) AmpliudelV: [ 100 e
3rd frequency: l:l Make this information visible on schematic
6.78Meg
Syntax: .ac list <Freqls [<Freq2s [<Freq3= [..]]]
.ac list 6.78Meg
Cancel WL Ports
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

--- AC Analysis —--

frequency: 6.78e+006 Hz

— Vitx): madg: 100 _phase: -90° 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{(n007) : madg: 54.3051 phase: -99.138° voltage
V(n005) : madg: 187.137 phase: -90.7477° voltage
V(n008) : madg: 9.11047 phase: —1B8 JAg8s__

(rx) : madg: 9.04764 »hase: -18.7958° voltage

I(Cs): madg: 0.1 phase: device current
I(Cp): madg: 0.469369 phase: 179.999° device current
I(cf): madg: 1.34784 phase: 179.48° device current
I(Cx): madg: 0.878499 phase: 179.202° device current
I(Ls): madqg: 0.125662 phase: -18.7958° device current
I({Lp): madg: 0.469369 phase: -0.000865793" device current
I(Lf2): madqg: 0.469369 phase: 179.9599° device current
I(Lfl): madg: 0.878499 phase: -0.798129° device current
I({Lr): madqg: 0.878499 phase: -0.798129° device current
I(Rp): madg: 0.469369 phase: -0.000865793" device current
I(Rl): madqg: 0.125662 phase: 161.204° device current
I(Rs=): madg: 0.125662 phase: 161.204° device current
I(Vl): madqg: 0.878499 phase: 179.202° device current
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Frequency Sweep

600V 200°
S
540V : - 150°
.
480V : - 100°
420V /7 - s0°
360V ; - o
300v- - -50°
. o L 100°
240V w : 100
180V- --150°
120V --200°
60V \  |-250°
Q- L — S 300°

T T T
3.7MHz 5.5MHz 8.2MH=z

Xr! (’\M\l

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 *
Cursor 1
Vi)
Freq:| 6.7853219MHz Mag:
Phase:
Group Delay:
Cursor 2
Frag; —N/A- I ag; — NfA--
Phaze: T
Group Delay: —N/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




