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Voltage Divider (1)

* Mode of Operation
* Reduce voltage with the aid of resistors
* Two resistors in series
* Two modes

* Unloaded voltage divider

Vin ™
Rl
« 1,=0A(,<0.1-1)
* ThereisnoloadonV,_,
* Loaded voltage divider Vout
RZ

« I,>0A(,>0.1-1,)
* ThereisaloadonV,_,




Voltage Divider (2)

* Unloaded voltage divider
* Given values

* Ry, R, V;, Vin™]_
e Required values R, 1V1 :m: Icr;ptut \:(:te:;ge
’ out- Qutput Voltage
¢ Rela\fcc;uct)’r:\g o T l: Load Current
;=04 h Vour W Vertical Current
¢ Vout = V2 Riot: Total Resistance
e Iy =1L =1 lvz P..t: Total Power Loss

RZ
Riot = R4 + R, |

* Prot =Vin Iy



Voltage Divider (3)

* Unloaded voltage divider (continued)

e Relations
° I ﬁ Vin
2 R,
. V2 . R2 Rl Vl
Vin Riot N
* Formulas h Vv
R out
* Vout — R,+R, ’ Vin
* Iy = Tout " lvz




Voltage Divider (4)

* Unloaded voltage divider (example)
* Given values

V=5V V, =5V
e R,=1000Q
1 R,=1000Q
« R,=1200Q
e Calculation
R
* Vout =R1_+ZRh. in
R,=1200
_ 120 O Y
100 Q+1200Q

=273V
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lvl =2.27V

I— V., =273V

lvz =2.73V



Voltage Divider (5)

* Unloaded voltage divider (example continued)

* Calculation

5V-2.73V
120 Q)

114 mW
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A loss of 114 mW
is relatively high.

Voltage Divider

lvl =227V
P V.. =273V
lvz =2.73V

A load of 2.3 mA
is relatively low.



Voltage Divider (6)

* VVoltage Divider with Amplifier

* Loaded voltage divider are difficult to handle
* Current load may be unknown
* Current load may vary V

* An amplifier can eliminate o
the load current Ry

M e

Amplifier




