Subject: Smart Fieldmeter Information Letter January, 2005.
 
Dear EMC professional:

 

EMC Test Design is sending a monthly Smart Fieldmeter Information Letter which will be dedicated to various aspects of EMC test and measurements, Smart Fieldmeter applications, EMC system design, etc.

 

You have been included in our list for one or few possible reasons:

 

1.  You are the owner and/or user of Smart Fieldmeter.

2.  You have requested the information about Smart Fieldmeter in the past.

3.  You are the distributor or potential distributor of the Smart Fieldmeter.

4.  You work in the EMC field and we believe that you may be interested in the topics of this newsletter.

 

If you received this message by mistake or don't want be on the list, we apologize for that, and we will remove your e-mail address after you return this message with "Unsubscribe" line in the Subject field.
 

For all others - Welcome!

 

In this issue:

 

1.  How important is the true RMS response of the field meter?
 

There are basically two types of field probe detectors on the market: thermocouple and diode.  Both have their advantages and disadvantages discussed elsewhere.
 

The thermocouple detectors operate by producing DC voltage response due to the heating by absorbed energy, which is proportional to the field average power density P~Erms^2.  What will happen if we have two uncorrelated field sources producing the fields with strength E1 and E2?
 

Because absorbed power is additive, P=P1+P2, E^2=E1^2+E2^2.  In the case of E1=E2=E, the resulting power will double, and resulting RMS field value will increase by a factor of SQRT(2)=1.41:  E-->1.41E, P=P1+P2-->2P.
 

More complicated is the case of diode detectors. Their response is proportional to power only at relatively low levels, and is proportional to the SQRT(P)~E (field) at high.  This is not the problem for single signal measurements - detector's amplitude response is corrected inside the instrument to get the right overall either power or field strength response.
 

The problem starts when more than one signal of high amplitude is present.  In the above case of two signals of the same amplitude E1=E2=E, the true Erms should increase (as above) by a factor of 1.41.  But at strong fields the diode response will be proportional not to the power but to the field: E1+E2-->2E, P--> 4P. Therefore, measurements of the field will be higher than expected by a factor of 1.41, and error of this idealized probe is 3 dB.
 

Same considerations for N signals of the same amplitude will give the field error of SQRT(N) (and for power it will be N times(!)).  For N=3 this is SQRT(3)=4.8 dB. Of course, the probability of such situation is very low, but in some cases of cluster antennas it is still possible.
 

The reality is a little better because this effect happens only at high fields, and it is the operator who makes the judgment, so some practice is required to avoid the non-rms errors.  Another improvement can be done by modifying the detector response to make it proportional to the power density at all levels (if possible).
 

For example, one competitor probe, when measuring two equal signals of 43 V/m, reads 68 V/m instead of 61 V/m, thus making 1.7 dB error.  Same probe, when measuring two equal signals of 137 V/m, reads 243 V/m instead of 194 V/m, thus making 3.9 dB error.
 

At the same time another competitor probe, having the compensated diode detector, has almost unmeasurable errors in both cases.  Its error  becomes 0.8 dB only at very high fields of 434 V/m.
 

Where does Smart Fieldmeter stand?
 

We measured the instrument response for uncorrelated signals of equal field strength E1=E2=E having the frequencies of 100 MHz and 110 MHz. The instrument reading was higher (as predicted from an ideal probe behavior) than expected by:
 

at 20 V/m (1 dB), 40 V/m (2.5 dB), 70 V/m (1.6 dB), 100-300 V/m (2.2+/- 0.2 dB).
 

This is much better than the first competitor probe, but still cannot be neglected in multisignal environment.
 

As a summary:
 

The true RMS deviation error is absent for a single signal measurements and becomes significant only when a few signals of the high and comparable intensity are present.  This situation can be avoided by making measurements when only one dominant signal source is present.
 

2. Announcement:
 

Smart Fieldmeter (TM) won the Evaluation Engineering Magazine 2004 Reader's Award in EMC group (we used the EMC Test and Design Consulting company name in early 2004):
 

Seven Products Win Honors From EE Readers
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During the past year, many outstanding products were introduced to the test and measurement market by a number of equipment manufacturers. To determine which ones were the best of the best, we asked you, our readers, to choose by voting in our online poll. We thank you for taking time out of your very busy schedules to vote for the best products from among the many published in EE during 2004. These are the products that emerged victorious in our 11th annual competition. 
  
	


EMC
EMC Test and Design Consulting captures the EMC award for the Smart Fieldmeter™. It measures electromagnetic fields from 0.2 V/m to 600 V/m over the frequency range of 0.2 MHz to 3 GHz at a linearity of 1.5 dB. An isotropic probe provides omnidirectional operation, and the instrument can display field measurements as average, peak, or pulse. A remote output accommodates external data analysis. Included with the Smart Fieldmeter is a battery, carrying case, detachable probe with cable, remote monitor cable, tripod, and probe clip. 

 

 
 
 
 
See the whole Evaluation Engineering article saved here:

 
http://www.emctd.com/documents/EE%20Award.htm

