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Week 12 Agenda:
Equivalent Circuits Again

e [ hévenin Equivalent
e Norton Equivalent

e Power Transfer
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Some AC Circuit

R = 1kQ, Ro = 3k, R3 = 2k, C = 10nF, L = 80mH,
f = 10kHz VS = 5V, IS = 10mA
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Open—Circuit Voltage (1)

e Open Circuit

Zload — OO

e No Current in L
e Inbound Current at One Node

VS_VA—I—IS— Va =0
Ry R _l_jw—C'

vV 1 + 1 —I—I
Ry = 1k2, Ry = 3k, A\ R + jwc Iy R1 g
R3 = 2k2, C = 10nF, o Result
L = 80mH,
f = 10kHz Vy=11.7625 4+ 1.2881y
Vs =5V, Ig=10mA e Check Inbound Current

~—2x 10718 42 x 10718;
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Open—Circuit Voltage (2)

e Open Circuit

Zload — OO

e Previous Page

V4= 11.7625 + 1.2881;

Ry = 1kQ, R, = 3K, 11.83V/—6.25°
L = 80mH, oc AT+ Lsht3 J
J = 10kHz — 31.8V/-2.3°

Vg =5V, Ig = 10mA
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Short—Circuit Current

e Short Circuit

Zload =0

e Two Nodes (Oh No!)
e [ry Superposition

R1 = 1kS2, Ry, = 3Kk€2,
R3 = 2kS2, C = 10nF,
L = 80mH,
f = 10kHz
Vg =5V, I¢ = 10mA
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Short the Voltage Source

e Short Circuit

Vg =0

e Current Source Sees 73

Z1 =L | {Rz3+ [R1 | (R2+ Z¢)]}

e \Voltage
R = 1kQ, R, = 3k, Ve = 1s21
Rz = 2k2, C = 10nF, e Current Contribution
L = 80mH, Vg
I1sc = —
f = 10kHz 41

Vg =5V, I¢ = 10mA I{4. = 2.3MA — 4.45mA
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Open the Current Source

e Open Circuit

I¢=0

e Voltage Source Sees 75

Zy = R1+(Zc + Rp) || (R3+ Z1)

.
Ip1 =2

Ry = 1kQ, Ry = 3k 22

1= 2 ! e Current Contribution (Divider)
Rz = 2kS2, C' = 10nF,
L = 80mH, oo = Ip1 Zo + BRa
f = 10kHz (Zc + Ro) (R3 + Z1,)
Vg =5V, I¢ = 10mA Ing. = 270uA + 6405 A
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Superposition Result for Is.

e Current Source Alone

I{4 = 2.3MA — 4.45mA

e \/oltage Source Alone

Inge = 270uA + 6405 uA

e Superposition

R1 = 1k§2, Ry = 3k2, Isc = I15c + I2sc

R3 = 2kS2, C = 10nF,

L = 80mH, Ise = 2.6mA — 5.00mA
f = 10kHz

Vg =5V, Ig = 10mA sc = 5.6MA/—-63"
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Impedance

e V¢ =0 (Short)
o /¢ =20 (Open)
e Load Sees Zp = Zy

Zp = Z;+R3+[R1 || (Z¢ + R2)]

Zp = 2.8KQ + 4.95k2

= 5.7k2/—-61°
Rl = 1KQ, R2 — 3KQ,

R3 = 2kQ, C = 10nF e Trust but Verify
I — 30mH ' >> check=ISC*Z_T-VOC
f = 10kHz check =

Vg =5V, Ig= 10mA -7.1054e-15 + 1.3323e-151
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Thévenin Equivalent

Rl = 1KQ, R2 — 3KQ,
R3 p— QKQ, C = 10nF,
L = 80mH,

J = 10kHz Zr =5.7kQ/—61°
Vg =5V, Ig = 10mA
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Norton Equivalent

R1 = 1kS2, Ry, = 3Kk€2,
R3 = 2k, C = 10nF,
L = 80mH,

J = 10kHz Zn = Zp = 5.7kQ/—61°
Vg =5V, Ig = 10mA
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Happy T hanksgiving
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