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Vref is -ve for getting 
+ve voltage

For 3 bit DAC 2
1 0





t

Resolution is the change is analog o/p 
voltage/current corresponding to change in LSB 

Eg:  For Vref = 5V, o/p corresponding to LSB of a 4 bit 
DAC = Vref/8 = 5V/8 = 0.625V

Resolution = 0.625V

For Vref = 10V, o/p corresponding to LSB = 10V/8 = 
1.25V
Resolution = 1.25V

5 bit DAC, Vref = 10V,  change in o/p corresponding to 
LSB = 10V/16 = 0.625V
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For a 10 bit DAC











Input resistance on 
inverting terminal is 
reduced to 2R || 2R = R



When MSB = 1, 
the R-2R  ladder 
DAC will reduce 
to 

Analysis When MSB = 1



Analysis When the next 
highest bit  = 1



When DCBA = 0100, 
the R-2R  ladder DAC 
will reduce to 



Vo = -2R/R(Vref D/2 + Vref C/4 +  Vref B/8 + Vref A/16)

Same as weighted resistor if gain of op-amp 
summing amplifier  is 2

Imp:  Gain of OP-AMP in  weighted resistor DAC = 1 

For 3 bit DAC

          2
1

2
0



Easily scalable to any desired 
number of bits



Weighted resistor

= -

-

% Resolution of 4 bit DAC 

 Resolution of 4 bit weighted resistor DAC 
with Vref = 10V is 10/8 = 1.25V 

 Resolution of 4 bit R-2R ladder  DAC 
with Vref = 10V is 10/8 = 1.25V





Other methods for finding analog o/p 
voltage or current

 ie, K = step size
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