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A METHOD TO ESTIMATE THE RATIO ERRORS OF THE CAPACITORS IN THE DIGITAL-TO-
ANALOG CONVERTER OF A SUCCESSIVE APPROXIMATION ANALOG DIGITAL CONVERTER
AND ITS APPLICATION TO CALIBRATE THE SUCCESSIVE APPROXIMATION ANALOG
DIGITAL CONVERTER
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A method to estimate the ratio errors of the capacitors in the digital-to-analog converter of a successive
approximation analog digital converter (SA ADC) is provided. The successive approximation analog-to-
digital converter comprises a comparator, a capacitor set, a switch set and a controller, wherein the capacitor
set has a main capacitor array and a sub capacitor array. The main capacitor array comprises a plurality of
capacitors whose capacitive weights could be binary-weighted and an assistant capacitor whose capacitance
value is less than that of the other capacitors in the main capacitor array. The sub capacitor array can comprise
a plurality of binary-weighted capacitors whose weights are known with sufficient accuracy. The controller
is used to control the switch set and repetitively performs the error estimation procedures until all capacitor
ratio errors are calculated. Each error estimation procedure successively performs precharging the selected

capacitor(s) of the main capacitor array, redistributing the charges to the main capacitor array and the sub
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capacitor array, and a successive approximation binary searching process using the main capacitor array and
the sub capacitor array which provides a digital error output. The controller calculates the ratio errors of the
capacitors in the main capacitor array according to the digital error outputs. The obtained capacitor ratio
errors can be used to calibrate the primary output of the SA ADC.
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A METHOD TO ESTIMATE THE RATIO ERRORS OF THE
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A method to estimate the ratio errors of the capacitors in the
digital-to-analog converter of a successive approximation analog
digital

(SA ADC) is provided The

: successive
approximation analog-to-digital converter comprises a comparator, a
b

capacitor set, a switch set and a controller, wherein the capacitor set
has a main capacitor array and a sub capacitor array. The main
capacitor array comprises a plurality of capacitors whose capacitive
weights could be binary-weighted and an assistant capacitor whose
capacitance value is less than that of the other capacitors in the main
capacitor array. The sub capacitor array can comprise a plurality of
binary-weighted capacitors whose weights are known with sufficient

accuracy. The controller is used to control the switch set and

repetitively performs the error estimation procedures until all

capacitor ratio errors are calculated. Each error estimation procedure
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successively performs precharging the selected capacitor(s) of the
main capacitor array, redistributing the charges to the main capacitor
array and the sub capacitor array, and a successive approximation
binary searching process using the main capacitor array and the sub
capacitor array which provides a digital error output. The controller
calculates the ratio errors of the capacitors in the main capacitor array
according to the digital error outputs. The obtained capacitor ratio

errors can be used to calibrate the primary output of the SA ADC.
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