
Measurement Systems

❁ Elements of measurement systems II

➱ Switched capacitor filters
➱ Analog digital converters
➱ Sample and hold
➱ Digital analog converters
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Switched Capacitor Filters - principle

❁ Replacing resistor with a switch
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Switched Capacitor Filters - principle

❁ Second order universal active filter
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Switched Capacitor Filters - implementations

❁ Integrated switched capacitor filter
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Switched Capacitor Filters - implementations

❁ Integrated switched capacitor filters
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Switched Capacitor Filters - implementations

❁ Integrated switched capacitor filters
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A/D converters 

❁ Most common A/D types
➢ Flash
➢ Integrating dual slope
➢ Delta pulse modulation
➢ Successive approximation
➢ Voltage frequency converter
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A/D converters - flash

All comparators operate simultaneously
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A/D converters - delta pulse modulation

❁ One ramp
➱counter counts time required for 
loading the capacitor C

➱accuracy depends on the time 
constant RC
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A/D converters - integrating dual slope

❁ Two ramps:
➱up with reference voltage
➱down with Ux

❁ Counter counts time
➱independent from the 
integrator time constant 

❁ Example: dual slope inetegrator
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A/D converters - successive approximation

❁ Successive interval decimation 
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A/D converters - comparison
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Method Speed Resolution
Flash very high low
Dual slope slow very high
Delta modulation medium high
Successiv approximation high medium
Voltage frequency slow very high



Sample & hold
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Signal must be frozen during A/D conversion 

D/A converters
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