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Measure techniques for the true RMS of any high frequency signal

WANG Xiao-xia, CHEN Lian, LI Xin-yao
(Institute of System Engineering, China Academy of Engineering Physics, Mianyang Sichuan 621900, China)

Abstract: Traditional methods and instruments are not able to measure the true Root Mean
Square(RMS) of distortion sine wave or non-sine signal accurately. This article introduces a method to
measure the true RMS of any high frequency signal by using the true RMS measurement IC, AD536A,
designed by AD corporation. The paper analyses the difference between the RMS measured by the average
measure method and the true RMS in theory. It explains the disadvantages of current RMS measure
method, and presents the design of true RMS measure circuit. The experiment results prove that the
proposed method and circuit can measure the true RMS of any high frequency signal accurately.
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Tablel Result of high frequency signal RMS measurement

. . average measure AD536A measure
measured signal frequency/kHz  peak value/mV  virtual value/mV — - - -
9 i 4 P virtual value/mV relative error/(%) virtual value/mV relative error/(%)
sine wave 44.33 560 396 389 1.77 395 0.25
freak square wave 30.06 968 569 415 27.07 571 0.35
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CH1 === |cH2~_] 2.5 Ms/s TRIG==| EDGE | _ACQ CHI === |CH2~_| 2.5 Ms/s TRIG=| EDGE | ACQ
200 mV 500 V 10ps MAIN | cp /7~ AUTO |SAMPLE usB 200 mV 500 V 10ps MAIN | ~p ™ AUTO |SAMPLE usB
(a) output current wave of Hall sensor (b) output current wave of AD536A

Fig.4 Output current wave when measured signal is sine wave
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Fig.5 Output current wave when measured signal is freak square wave
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