CLASS 5:
VOLTAGE & CURRENT
DIVIDERS

- ENGR 102 — Introduction to Engineering



- Series & Parallel Circuits
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Series Circuits

Series-connected components

o Share one common node
Nothing else connected to that node

o Connected end-to-end
o Equal current through each component

Resistors, R, and R,, and
voltage source, V,, are all
connected in series

|2

Webb ENGR 102



Parallel Circuits

Components in parallel

o Share two common nodes

o Connected side-by-side

o Equal voltage across each component

Resistors, R, and R,, and
voltage source, V,, are all
Ve + + connected in parallel

Ri >y, Rz = v,
_ _ Vi=V1=V,
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Series Resistance

e
Resistances in series add

o— o
2h
— 2 Res
2h
O o————
Req
Req —_ Rl + Rz
In general,
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Parallel Resistance
X

Conductances in parallel add

2R 2R E—) 2 Reg

For two parallel resistors (only):

- 11 7 RiR,
@ \R, R,/  R{+R,
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Equivalent Resistance
2
-1 Determine the equivalent resistance seen

looking into the terminals of the following
network

400 Q 100 Q

o VAVA VAN
GOOQ% ZOOQ%

—
500 0 <

O,
=
O
-
O,
X
LLl
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Voltage Dividers
-

Voltage across series resistors divides proportional to resistance

Consider two series resistors: LN \/Fil/‘
o Current through the resistors +y.C +
* 1 V, >R
b V(D : SR:
R, +R,
A\

o Ohm’s law gives the voltage across either resistor
V, =IR,
Vs Ry

V=—"—R =V,——
V" R,+R, ' “R{+R,

Vs R,

Vy=—>—R, =V, —=—
2" R,+R, ° SR,+R,
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Voltage Dividers
-

In general, the voltage across one in a series of resistors is
given by

Ry
Vo = Veotar SR,
i

O For example: .
300 Q 2~ 1k02 v,

V=16V .
1kQ+200Q+ 3000+ 1000 20003 v,

300 Q 16V ,
V3=16V1.6kﬂ=3v 30002_\/3
1000§+V4
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Current Dividers
I

Current through parallel-connected resistances divides proportional to
conductance

Consider two parallel resistors: Vo
O Voltage across the resistors

Vo= [s _ Is ] R{R; ls CD Rl% Ra %

iz SR1+R2

Is RiR; R,
11 - - IS
R{R{ + R, R{+ R,

Is RiR, Ry
I = =I5
R, R + R, Ri + R,
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Current Dividers
e
Current through one of two parallel resistors is given by

R, o R,

Iy = Liotar - R,

o One of the two resistors may be a parallel combination of
multiple resistors

More generally, expressed in terms of conductance

o Applies to any number of parallel resistances

Gy
Iy = Liotar - ﬁ

i
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Current Dividers
e

For example, determine I
First, combine the 300 €2 and 100 () resistors in parallel

R., = 1 + 1 .4—759
€4 \300Q 100Q/)

22A 22A
pm— 5
%%lh %%lb g%lh ‘ %Zlh g%ilz*‘la

© o

Next, apply the current divider equation:

I, = Itotal —RZ
R{+ R,

I, =22A 750
200Q+75Q

L =64

Webb ENGR 102



Current Dividers
e

Or, using conductances: 1 A
—
1 - - -
h=224——2080 s<[v g3l s3]
2000 13000 T 1000

5mS

L, =22A-
1 5mS + 3.33mS + 10 mS

I, =22A-0.2727

11=6A
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Voltage Division
N
-1 Apply the principle of voltage division to
determine V; and I/, in the circuit below.

400 Q 2

12\/% 200 Q 2
\'
300 Q %

O,
=
O
-
O,
X
LLl
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Current Division

- Apply the principle of current division to
determine V, in the circuit below.

50 mA CD 2600() 2 50 Q

<

O,
=
O
-
O,
X
LLl
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