
vTh =

Voltage Reference

G  ≤ 1 

VCC G VCCG VCCG VCC

vTh =

Voltage Reference

G  ≤ 1 

VCC G VCCG VCCG VCC
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9 Op-Amp Level-Shifter

∆vTh := vThHi – vThLow

∆vTh< := vTh<Hi – vTh<Low

vThHi + vThLowvTh :=

vTh<Hi + vTh<LowvTh< :=

2

2

Op-Amp Level-ShifterOp-Amp Level-Shifter

vTh< vTh =
vThHi   

or    
vThLow

vThLow

vThHi

vTh<Low

vTh<Hi
vTh< vTh

9

9

LED: Green

vTh< vTh< < 1.5 V  OFF

vTh< ≥ 1.5 V  ON

LED: Red

vTh< vTh< < 1.5 V  OFF

vTh< ≥ 1.5 V  ON

4

3

vTh< vTh=

Comparator with V-RefComparator with V-Ref
vTh

0 V

V+rail

vTh< > vref
V+rail

or 
 0 V

vTh1< > vTh2<

V+rail
or 

 V–rail

vTh1< vTh=

vTh

ComparatorComparator

vTh2<

V–rail

V+rail

1

2

15.2 15.2

15.2 15.2

15.2 15.2

15.2 15.2

R R

R R

R R

R R


