

[image: image1.wmf]
PREPARED BY

B.HEMAKUMAR
SUCCESSIVE APPROXIMATION A/D CONVERTER

FEATURES:

· Most popular.

· More complex circuitry than COUNTER type, but much shorter conversion time.

· Conversion time is a constant i.e. independent of the value of the analog input.

CONSTRUTION DETAILS:

· It doesn’t use a counter to provide input to D/A converter.

· It uses a 8 bit register called Successive Approximation Register (SAR) Motorola MC 14549
· D/A converter: MC 1408 

BLOCK DIAGRAM OF SUCCESSIVE APPROXIMATION A/D CONVERTER:


Block diagram consists of

1. D/A converter

2. Programmer

3. Converter

4. Clock

5. Comparator 

Function: Its output is used for setting and resetting the bits at the output of programmer. 
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WORKING:

· Programmer sets MSB to 1 with all bits to 0.
· Comparator compares the D/A output with analog input.

· If D/A output is large, then comparator output goes low.

· MSB reset to 0.

· If D/A output is small, then comparator output is high.

· MSB is kept 1 itself and second MSB is set to 1.

· Thus 1 is tried in each bit of D/A decoder until at end of this process, binary equivalent of analog signal is obtained.

· Process requires 1 clock period/bit.

· Conversion time: N clock signals or step for N bits.

ILLUSTRATION FOR A 4 BIT SAR A/D CONVERTER:

· Initially control logic circuit resets all flip-flops Q0 to Q7.

· MSB is set to 1, thereby signal reaching the ladder is 1000

· Voltage produced by ladder is now compared with analog inputs.

· If Vref  < Analog 

· Then comparator output gives signal to control logic to reduce the Vref accordingly, i.e. Q6 = 1. Digital signal now becomes 1100.
· Once again equivalent analog voltage is compared with input signal.

· If Vref  > Analog 

· Then comparator output gives signal to control logic as 

Q7 = 0 & Q6 = 1. The digital signal will now be 0100.
· Process repeats until Analog input = Vref.
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REFERENCE:
“ Digital fundamentals” by Basavaraj.
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