
 Sample and hold

 Multiplexing

 Analog to digital conversion

 Digital to analog conversion























































































 Basic elements
◦ Voltage followers

◦ FET switch

• Operation
• IC1 provides low Zout version of input signal
•Q1 passes the signal during ‘sample’ and disconnects during 
‘hold’
•C preserves the value during ‘hold’
•IC2 is a high Zin op-amp to minimize capacitor discharge during 
‘hold’



 Response parameters
◦ Aperture time: time required for 

the switch to open (~50ns)
◦ Droop: capacitor discharge  

(~1mV/ms)
◦ Acquisition time: switch 

operation plus capacitor 
charging time 

 Considerations for choosing C 
◦ C should be large enough to 

minimize ‘droop’ caused by 
leakage currents in Q1 and IC2

◦ C should be small enough to 
track fast signals since it forms a 
low-pass filter with Q1’s ON 
resistance!
 In practice, the slew rate of the 

entire circuit is determined by 
IC1’s output current and Q1’s ON 
resistance





 Single slope or ramp

 Successive approximation

 Dual slope

 Parallel or ‘flash’



Example:

Temperature is to be measured by a sensor wit an 
output of 0.02V/C. Determine required ADC 
(Reference, word size) to measure 

0-100C wit0.1C resolution. 
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Note: In Bipolar ADC Vref/2 sHould be subtraCted



At  max. temperature of 100C

.02*100=2V

So 2V reference is taken

A 0.1 C resolution results in .1*0.02=2mV

We need a word 2mV=2(2*exp(-y))

y≈9.996

Take n=10. 



 Composed of three basic 
elements
◦ A binary counter
◦ A digital-to-analog converter
◦ An analog comparator

Operation
• Counter is reset
•Analog input is sampled
• While VA>VB counter increments
•When VA=VB counter stops and binary code is available at 
the output
• Characteristics
• Relatively slow since conversion time could be up to 2N, 
where N is the resolution of the ADC
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