IC Applications.
Successive Approximation A/D converter:

Introduction:


Most of the information used by us is analog. Speed, temperature, distance, pressure, voltage, current etc. are all analog signals. If an analog signal is to be transmitted through digital means, we need two devices viz. analog to digital converter,(to convert analog signal to a digital one) at the sending end and digital to analog converter (to convert digital signal to analog one)  at the receiving end. An operational amplifier is also needed to amplify the analog signal.
An ADC inputs an analog electrical signal such as voltage or current and outputs a binary number.   

A DAC, on the other hand, inputs a binary number and outputs an analog voltage or current signal.

[image: image1.png][ .Analog
signal

_t output

Binary
input

[HERNNAE
o
P33
3]





Together, they are often used in digital systems to provide complete interface with analog sensors and output devices for control systems such as those used in automotive engine controls: 
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A/D Converter:

In A/D converter the analog input voltage can have any value in the specified range ,this means that there is a certain range of input voltages which correspond to every discrete output voltage level. We have various types of  A/D converter, one among them which is very important is successive approximation A/D converter.

Successive Approximation ADC :


One method of addressing the digital ramp ADC's shortcomings is the so-called successive-approximation ADC. The only change in this design is a very special counter circuit known as a successive-approximation register. Instead of counting up in binary sequence, this register counts by trying all values of bits starting with the most-significant bit and finishing at the least-significant bit.            Throughout the count process, the register monitors the comparator's output to see if the binary count is less than or greater than the analog signal input, adjusting the bit values accordingly. 
The way the register counts is identical to the "trial-and-fit" method of decimal-to-binary conversion, whereby different values of bits are tried from MSB to LSB to get a binary number that equals the original decimal number. The advantage to this counting strategy is much faster results: the DAC output converges on the analog signal input in much larger steps than with the 0-to-full count sequence of a regular counter. 
Diagram:
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It should be noted that the SAR is generally capable of outputting the binary number in serial (one bit at a time) format, thus eliminating the need for a shift register. Plotted over time, the operation of a successive-approximation ADC looks like this: 
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Performance characteristics of A/D converter:
· Resolution

· A/D Accuracy

· A/D Gain & Drift
· A/D Speed
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