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A/D and D/A interfaces
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Continuous-to-discrete conversion
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Discrete-to-continuous conversion
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Block diagram of D/A converter
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Input-output characteristic of DAC

� 3-bit DAC
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D/A transfer characteristic
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D/A performance metrics: Static
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Static characteristics of DAC

� Resolution of the DAC is equal to the number of bits in the applied 
digital input word. 

� The Full Scale (FS): 

� FS = Analog output when all bits are 1 - Analog output all bits are 0

Full scale range = � Full scale range = 

� Quantization Noise is the inherent uncertainty in digitizing an analog 
value with a finite resolution converter. 
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Non-idealities of DAC
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INL & DNL
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INL & DNL of 4-bit DAC
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D/A performance metrics: Dynamic
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Dynamic characteristics of DAC
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Dynamic range
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Dynamic range

2010Mixed-signal ICs Design, A. Thanachayanont16



DAC
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Voltage-scaling DAC
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Resistor-string DAC with digital decoding
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Resistor-string DAC with binary-tree 

decoding
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Current-scaling DAC
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Binary-weighted resistor DAC
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R-2R ladder DAC
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Current-steering DAC
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Binary-weighted current-steering DAC
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Binary-weighted current-steering DAC
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Equally-Weighted Current-Steering 

DACs
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Floorplan of a Current-Steering DACs 
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Current cell example
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Segmented current-steering DAC
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Charge-scaling DAC
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Charge-scaling DAC
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Serial DAC
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Operation of charge-redistribution DAC
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