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Voltage Dividers

Objectives:

Identify a voltage divider circuit.

Identify a voltage divider circuit as being loaded or unloaded.
Calculate voltage, current, and resistance for loaded and
unloaded voltage divider circuits.

Calculate % regulation for a voltage divider circuit.

Measure unloaded voltage divider voltages.

Measure loaded voltage divider voltages.
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Voltage Divider: A series circuit that takes one voltage and divides it into smaller
voltages. Note that the resistors are wired in series.
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Tap Off points: Also known as output
terminals.
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Ground is the zero reference
point of a circuit.

If you are looking for the voltage of one of the tap off points
and the other point is not specified, assume the other point is
ground.
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Voltage dividers are either loaded or unloaded.

Unloaded voltage divider means
a load resistor 1s not connected.

. Unloaded
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Output at the tap off point is called Eo.

Loaded means a load resistor or other
component is connected to the voltage
divider.

Loaded

L
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Output at the tap off point is called Eour.
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Since the switch is opened, ignore R;.

Er
Ir TRe
EL
L TR
Find Rr.
Find Ir.
Find voltage drops.
Find the output (Eo).
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Since the switch is closed, find the Rrro between R; & Ry.

Ex
Iy TRy Eri
I IR 1 kQ
Eout=
& &
Er>
S1
Ix2 IR2 % EL
47kQ [ 1 u TR 100 KQ
Find RT. - B
Find IT.
ind vol d % Regulation = Eo- Bour X 100
Find voltage drops. Eout
Find the output (Eour).
Find % Regulation
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Since the switch is closed, find the Rrro between R; & Ry.

Er
I TRe Exi
I TR1 1 kQ
Eout=
& &
Er>
S1
Iro TR2 % Er
47kQ [ 1 TR sk
Find Rr. - =
Fmd IT. B .E
0 ; _ Lo~ Lour
Find voltage drops. 7o Regulation =—p="=— X 100
Find the output (Eour).
Find % Regulation
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E .
'|_T : Ratio Method
Ir IRr
Since the switch is open, R 1 kQ
R2 will be Ro.
Find Ro.

Fil’ld RT. EO:
Find Eo using the

following equation.

S1
RO _ Eo R2 RL
Re Er 47kQ 15 KO
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Ratio Method

R11 kQ

Since the switch 1s closed,
find the Rrgo between R2 &
RL. This will be ROUT.

Find Rr.

Flnd ROUT.

EouTt=

Find Eour using the
following equation.

& &
ROUT _ EOUT R2 S 1 RL
Re Er 47Kk0 15 kO
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R2

10kQ
Rour _ Eout R3 Ry
Re Er 20k0 60kQ
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