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�Design of Σ-Integration-ADC

The design combines and preserves the best features of double integration

and sigma-delta converters. The resolution is proportional to the digital fil-

ter window length thanks to integral character of the primary conversion.
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The fundamental component of the design is unique Σ-
∫

modulator which requires rel-

atively low frequency of reference polarity switching and continuously integrates the

input measured signal. The switching to the negative reference occurs at precise time

points with selected period Tmod. The switching to positive slope occurs when fast

clock (Tclk) synchronized comparator output indicates zero–crossing. This arrange-

ment results in non–constant duration of single triangle conversions. The average

value of the single triangle conversion duration inclines to Tmod.

The average voltage of the measured input over one triangle duration is equivalent to

next formula.

um i = −urptrp i + urntrn i

trp i + trn i
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The second member represents bounded conversion uncertainty. The final ADC n

modulation cycles conversion resolution obtained from the precious analysis is

log2
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Measured Results

The presented results has been obtained on

XILINX FPGA ADC implementation of con-

verter used in LCD5000 spectrophotometers.
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One unit is equivalent to 22 bit ADC quantization 

The fast mode is equivalent to 25 Hz 19-bit conversion,

that is why the histogram is characterized by isolated

values of output codes for DC input signal. When

moving filtering length is set to one second theoretical

resolution increases to 24-bits that is more than demon-

strated 22-bit resolution, but the theoretical single code

distribution is widened by noise. The AD converter

contributes many times lower noise than used photode-

tector or even HPLC assay chemical background.
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The last picture presents real HPLC assay of Oligo-

Nucleotides measured by the developed ADC.
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