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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.  Announcement:
EMC Test Design announces the introduction of a new probe PI-02:
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It has been designed to cover the microwave frequency bands up to 12.5 GHz!  This includes the Automotive EMC testing (up to 10 GHz), RFID new bands (2.4 GHz, 5.8 GHZ), 802.11 wireless links (2.4 GHz, 5.8 GHz), Communication and GSM bands (800 MHz, 1400 MHz, 1900 MHz, 2.4 GHz), Military and Aviation standards (MIL-461/462, RTCA DO 160), Radars 3-12.5 GHz, etc.

The huge dynamic range of the single probe covers EM fields from very low (well below most of the standards in use) to very high exceeding even the strongest fields applied by automotive and military test facilities.

Probe PI-02 has the following parameters:
Probe directivity: 

Omni directional (Isotropic probe).

Dynamic range: 

0.5-800 V/m.
Frequency range: 
1 MHz-12.5 GHz.
Probe PI-02 operates with Meter RFP-04HF, which is a special variant of the standard meter RFP-04CE.  New probe must be calibrated with its meter right at the factory before it is shipped to the customer.  We are planning to give the frequency calibration factors with each probe.

More information on specification parameters you may find at out web site www.emctd.com and here: http://www.emctd.com/documents/Spec.htm .

Probe PI-02 has distinctive black color head cap to differentiate it from probe PI-01 having white color head cap.

The availability of two probes (PI-01: 0.1 MHz-3 GHz, and PI-02: 1 MHz -12.5 GHz) will greatly improve the testing capabilities and will allow our customers to choose the best probe for their task.

To place an order or to ask for more information, contact us:

exid@emctd.com or call us at 508-292-1833.

2. One pitfall of broadband antennas:

For microwave EMC testing the most popular are the broadband antennas having the frequency range 2-12 GHz or even 1-18 GHz.  The specification parameters for these antennas include the antenna factor (linking the voltage at the antenna terminals and the EM field strength causing this voltage), and directivity (showing the antenna's ability to concentrate radiated energy in specific direction).

Another parameter is the VSWR, which basically shows the ratio of the antenna impedance to 50 Ohm ideal matching case.

Now, let's assume that we have good antenna, to be specific: EMCO 3102 Conical Log Spiral.  It has the range 1-10 GHz, AF 28-46 dB/1 m, Gain about 3 dB (Gt~1.4), Average VSWR 1.6:1.

Now, we want to use this antenna for RF Immunity testing, and based on the antenna factor those who are skilled in the art of antenna design may derive that TAF (transmit antenna factor)= E (dB/V/m)/V(dBV)=SQRT(0.6*Gt)/R, where Gt is the antenna transmit gain, and R is the distance in (m).

For the 3102 antenna this comes to 2W of antenna power to get 10 V/m at 1 meter distance.

Everything will be fine as predicted when we sweep the signal frequency from 1 GHz up until we get to some "magic" frequency of about 7.7 GHz (different for every antenna) at which field generated by our antenna will drop by about 3 dB.  The corresponding gain Gt at this frequency will also drop by the same amount.

Where did the energy go?

It went outside of the axis direction.  At this frequency, instead of having a narrow lobe, antenna has much wider one putting more radiation to the sides.  This is typical for most of the broadband antennas in use.

In another example of RF250 Dyson Conical Log Spiral antenna 1-10 GHz range, the "magic" frequency is around 8.5 GHz.  Here gain Gt drops by almost 3 times (9-10 dB), and in dB relative to omnidirectional antenna becomes even negative.

Lobe shape changes from single narrow lobe (along the antenna axis) to "donut" type, where peak of the radiated energy is conical surface 5-30 degrees from the axis.

If we use such antenna in close loop field control circuit, to keep the field at the antenna axis constant, we will have to pump much higher power (9-10 times higher) at this critical frequency and our UUT (unit under test) will most likely fail!

Move your field probe to another point located the same 5-30 degrees from the antenna axis, and the field will be high again proving that the lobe of the antenna has changed its shape.

Is this a big deal?  Not really, compared to the advantage of having one antenna covering 10:1 frequency range.  But keep the lobe steering effect in mind when you come to this "immunity problem".

Happy holidays to all of you!

Regards,

EMC Test Design.

 
 
