AD\-\NTECH Enabling an Intelligent Planet

Advantech AE Technical Share Document

Date 2016/01/08 SR# 1-2339850951

Category mFAQ OSOP Related OS N/A

Abstract ADAM-4000 and 6000, What's CMR of Al module

Keyword Analog input, Common-mode voltage, Differential-mode voltage, CMR

Related ADAM-4011, ADAM-4012, ADAM-4013, ADAM-4015, ADAM-4015T, ADAM-4016,
i ADAM-4017+, ADAM-4018+, ADAM-4019+, ADAM-4118, ADAM-6015,

ADAM-6017, ADAM-6018, ADAM-6117, ADAM-6217, ADAM-6218

B Problem Description:

What’s CMR definition and meaning for ADAM analog input module?(Figure 1)
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Figure 1

B Answer:

The common-mode voltage is the same voltage signal passing through both ends of amplifier
input channels. Although the purpose of the differential amplifier is to eliminate the
common-mode voltage v;., andamplify the differential voltage of two input channelsv,,, in
practical there are still small output voltage result from the common-mode voltage. The
output voltage v, of amplifier is given by Equation 1

Vo = AgVia + AemViem
Equation 1

where A,; denoted the differential-mode gainand A_,, denoted the common-mode gain.
Ideally, common-mode gain A_,, should be zero and then the output voltage can fully
represent the times of differential voltages. The common-mode rejection ratio (CMRR) shows
the efficacy of amplifier. It’s defined as Equation 2
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Equation 2

Itis the ratio of the common-mode gain to the differential-mode gain. Usually, common-mode
gain is small. In order to represent the large value of the CMRR, the CMR is defined as

Equation 3

CMR = 20 log CMRR

Equation 3

Taking ADAM-4012 specification for the example (Figure 2),

CMR @ 50/60 Hz 150 dB
Figure 2

It means that the CRM is 150 dB when ADAM-4012 works in the 50/60 Hz ac environment
and the CMRR is around 31,622,776. (Figure 3)
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