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ÑÏÎÑÎÁ ËÈÍÅÀÐÈÇÀÖÈÈ ÑÒÀÒÈ×ÅÑÊÎÉ ÕÀÐÀÊÒÅÐÈÑÒÈÊÈ ÄÀÒ×ÈÊÀ ÄËß ÖÈÔÐÎÂÛÕ ÏÐÈÁÎÐÎÂ

 Äàò÷èêè áîëüøèíñòâà íåýëåêòðè÷åñêèõ âåëè÷èí èìåþò íåëèíåéíóþ ñòàòè÷åñêóþ õàðàêòåðèñòèêó. Ïîýòîìó ïðè öèôðîâîì èçìåðåíèè òàêèõ âåëè÷èí íåîáõîäèìî îñóùåñòâèòü àâòîìàòè÷åñêóþ ëèíåàðèçàöèþ â ïðîöåññå èõ èçìåðåíèÿ.

Ñòàòè÷åñêóþ õàðàêòåðèñòèêó äàò÷èêà ìíîãèõ íåýëåêòðè÷åñêèõ âåëè÷èí â îáùåì ñëó÷àå ìîæíî ïðåäñòàâèòü â âèäå íåëèíåéíîé ôóíêöèè:
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ãäå –  A, B, C  íåêîòîðûå êîýôôèöèåíòû.

Ïðè öèôðîâîì èçìåðåíèè ïîñòîÿííàÿ ñîñòàâëÿþùàÿ ïîäàâëÿåòñÿ, ïðè êîòîðîì ôóíêöèÿ Y ïðèìåò âèä:
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Åñëè èíôîðìàòèâíûì ñèãíàëîì ÿâëÿåòñÿ íàïðÿæåíèå ïîñòîÿííîãî òîêà, òî àíàëîãî-öèôðîâîå ïðåîáðàçîâàíèå öåëåñîîáðàçíî îñóùåñòâèòü ïî ìåòîäó äâóõòàêòíîãî èíòåãðèðîâàíèÿ, êîòîðûé îáåñïå÷èâàåò âûñîêóþ òî÷íîñòü è ïîìåõîçàùèùåííîñòü. Â íàñòîÿùåå âðåìÿ âûïóñêàþòñÿ èíòåðãàëüíûå ìèêðîñõåìû àíàëîãî-öèôðîâûõ ïðåîáðàçîâàòåëåé (ÀÖÏ) òèïà ÊÐ572ÏÂ2, ÊÐ572ÏÂ5 è äð., êîòîðûå èìåþò ïðèåìëåìóþ äëÿ ïðîìûøëåííûõ èçìåðåíèé òî÷íîñòü, ââèäó ÷åãî îíè øèðîêî èñïîëüçóþòñÿ â öèôðîâûõ èçìåðèòåëüíûõ ïðèáîðàõ (ÖÈÏ). Äëÿ ýòèõ ìèêðîñõåì ðåçóëüòàò àíàëîãî-öèôðîâîãî ïðåîáðàçîâàíèÿ îïðåäåëÿåòñÿ âûðàæåíèåì [1]:
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ãäå  Ux  è  Uon – ñîîòâåòñòâåííî âõîäíîå è îïîðíîå íàïðÿæåíèÿ ÀÖÏ.

Ïðèíèìàÿ
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ïîëó÷èì
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Åñëè â öåïü îïîðíîãî íàïðÿæåíèÿ ââîäèòü ÷àñòü ñèãíàëà äàò÷èêà, ò.å. 
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 òî ïðè ýòîì:
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Â ÖÈÏ ýòà çàâèñèìîñòü äîëæíà áûòü ëèíåéíîé, ò.å. 
[image: image8.wmf].
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 Ïîýòîìó íåîáõîäèìî òàê âûáðàòü çíà÷åíèÿ ïàðàìåòðîâ U0 è k, ÷òîáû  èìåëî ìåñòî ñîîòíîøåíèå:
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Ýòî óñëîâèå ìîæíî îáåñïå÷èòü äëÿ äâóõ çíà÷åíèé 
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 èçìåðÿåìîé âåëè÷èíû X. Îò âûáîðà ýòèõ çíà÷åíèé çàâèñèò ïîãðåøíîñòü ëèíåàðèçàöèè. Ñ ýòîé öåëüþ ñîñòàâèì ñèñòåìó óðàâíåíèé
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Èìåÿ ââèäó, ÷òî 
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Ðåøàÿ ñèñòåìó óðàâíåíèé äëÿ ïàðàìåòðîâ U0 è k, öåëåñîîáðàçíî ðàññ÷èòàòü èõ çíà÷åíèÿ ïðè ðàçíûõ âåëè÷èíàõ 
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è âûáðàòü òå çíà÷åíèÿ, äëÿ êîòîðûõ ïîãðåøíîñòü ëèíåàðèçàöèè áóäåò íàèìåíüøåé.

Íà ðèñ.1 ïðåäñòàâëåíà ôóíêöèîíàëüíàÿ ñõåìà ÖÈÏ íåýëåêòðè÷åñêîé âåëè÷èíû, â êîòîðîé äëÿ ôîðìèðîâàíèÿ îïîðíîãî íàïðÿæåíèÿ Uon ïðèìåíÿåòñÿ ñóììàòîð, ïîñòðîåííûé íà îïåðàöèîííîì óñèëèòåëå (ÎÓ). Âûõîäíîå íàïðÿæåíèå ñóììàòîðà îïðåäåëÿåòñÿ âûðàæåíèåì:
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Ðèñ. 1

Ïðè ýòîì:
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Äëÿ ïîëó÷åíèÿ âûñîêîé òî÷íîñòè öåëåñîîáðàçíî èñïîëüçîâàòü  ïðåöèçèîííûå ÎÓ (Ê140ÓD17) è ðåçèñòîðû R1-R3 (òèïà Ñ2-29Â). Äëÿ óìåíüøåíèÿ âëèÿíèÿ ñîïðîòèâëåíèÿ ðåçèñòîðà R1 íà âûõîäíîé ñèãíàë äàò÷èêà öåëåñîîáðàçíî âûáðàòü R1>10 êÎì è âû÷èñëèòü R2, à R3 âû÷èñëèòü ïîñëå âûáîðà èñòî÷íèêà íàïðÿæåíèÿ 
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, êîòîðûé ìîæíî ïîñòðîèòü íà ïðåöèçèîííîì ñòàáèëèòðîíå. 
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