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Theory/Description :  

A Successive Approximation Register (SAR) ADC is a type of analog-to-digital converter .It 

operates using a binary search algorithm to converge on the digital equivalent of an analog 

input voltage. The SAR ADC is widely used in data acquisition systems, embedded devices, 

and mixed-signal circuits because of its medium-to-high resolution (8–16 bits) and relatively 

fast conversion rates. The basic blocks of an 8-bit SAR ADC are: 

1. Sample and Hold Circuit – captures the analog input voltage and holds it constant 

during conversion. 

2. Successive Approximation Register (SAR) – a digital logic block that performs the 

binary search by successively setting and clearing bits from MSB to LSB. 

3. Digital-to-Analog Converter (DAC) – generates an analog voltage corresponding to 

the current SAR output code.  

4. Comparator – compares the DAC output with the input signal and provides feedback 

to the SAR logic. 
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