Current Divider

* View as “system” with current input and output.
« Same voltage across both resistors.
* Current through each resistor 1s proportional to

1ts conductance.
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45

1/17/12

© Stetten 2012



Thevenin Equivalent
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Norton Equivalent
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Thevenin Equivalent - Example
What is current through R;?

Shetz P 71

* Find Viggy of “branch” (2-node component)
— Compute voltage between A and B without R;.

4K
Viaev = Vear m =

48

(continued....) R
= A
— Set all sources to zero. Yl &

weuit
éj =5 hor)r ah just parallel resistors
ut R R
- Rppey = =2 =800Q
@ THEV Rl +R2
* Now use Thevenin Equivalent to find I through Rj.
S0 S A
> 8V
IV %a 2K+800£2
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Norton Equivalent - Example

Again, what 1s

A
L‘—M 4% R>  current through R,?
LR
g
o <

* Find Iyoryr Of “branch” (2-node component)
— Replace R, with short-circuit between A and B.

10V
\J, INORT = E =10mA

50

(continued....) R
= N
* Find Ryory the same way XY
as before (Ryorr=Rruev) te o
C%) — cho r;'\lcu‘cu Y parallel resistors
\ cicentt RR
®—> OPS(}\ Riypy = ——— =800Q
Rl R2

* Now use Norton Equivalent to find I through R,

Use the current
divider equation

Ra
A

R
I = Iyopr — E
Ry +Ryopy
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Superposition Theorem

SuperpoS\Jhbr\ /l\f\QD(‘eN\: ™e Curr‘er\* A SRAN
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Superposition Theorem
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Norton Equiv. by Superposition

Find Norton equivalent with Iyogt from ato b.

650 4L o
FV
S Tan T O
- b

Schavm 5,24

Use superpes ition T2 Bindl Lot | The cuocrent

QD{‘\ o o b witw o shorfed. +o b
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(continued....)

(1) Contribution from current source with battery at 0V (shorted).
Ignore all resistors since all current goes through short from a to .

a_
t_ﬂ- /Q-J’Lqﬂ-gs’ﬂ' @%ﬁ [’[‘\:)oes\ﬁ&,\nwk 1 - _—CK A—
l}

(2) Contribution from battery with current source at 0A (open).
Ignore 8 Q2 resistor since it is parallel to short from a to b.

-— —_— -

N _ev LN
= éﬂP T+ T L= é_g_-,-!}:&'_‘(l' [
ol VB ﬂ\ 132+ YSL
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= totu] corrent €rom M‘\hﬂs
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L
. net. sp
"LJ‘: ll o+t 4

INOF\':@
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(continued....)

Riyor 15 resisTance  behaeen
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Mesh analysis yield simultaneous linear equations.

Mmesn

58

Example of a Mesh
b<L 12

/ W
LN & Kreppo s S VO LTA &

10 T, -4Ta = &8
“%1\"”6::1 h
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Wheatstone Bridge
+Y

Va = Vg when — = —

basically 2 voltage dividers "

Wheatstone Bridge

C\C_cuvc[\‘e I\\QO\SUCQN\@/\* Se:%u(b

+Vo mdeger\&e/\ ok Vs
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Analog Volt-Ohm-Meter (VOM)

100 150
200
<0
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Clarki ¢
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DC Circuits without solutions
» There are basically 2 illegal DC circuits

— Current source with open circuit: V' = oo
+

N

SN V
o

— Voltage source with short circuit: 7 = o0

2\ <
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