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Budget-Friendly EMI Pre-compliance Test Using a Spectrum Analyzer 
 
Application note: 
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Introduction:  
EMI regulations are in place throughout the world to provide improved reliability and 
safety for users of electrical and electronic equipment. To ensure compliance with these 
regulations, many companies employ the services of a specialized test facility to perform 
the actual compliance tests required for EMI certification. The test facility might belong to 
an outside company (a “test house”) or to an in-house EMC department.  
 
A great deal of time and effort goes into the design of today’s products to minimize their 
EMI signatures. Most engineers employ good design practices to minimize the potential 
for EMI problems. It is common today to perform pre-compliance measurements during 
the design and prototyping stages to identify and address potential EMI issues before the 
product is sent out for compliance testing. These techniques reduce the risk that the 
product will fail the final full compliance at the test house. 
 
With the introduction of the SIGNAL HOUND BB60C USB based Real Time Spectrum 
Analyzer, pre-compliance testing has never been easier or more cost effective. This 
application note provides an overview of EMI compliance testing, pre-compliance testing, 
and the measurement regulations. Test setups using the Signal Hound BB60C and similar 
low cost products are used to perform both radiated and conducted emission 
measurements that can help you minimize both your expense and schedule for getting 
your products EMI certified 
 
 PRE-COMPLIANCE TESTING USING BB60C SPECTRUM ANALYZER 
 

 
 
Fig 1 Pre-compliance test set-up using BB60C Real Time Spectrum Analyser (RTSA) 
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Pre-compliance testing requires: 
Spectrum Analyzer with peak detector (quasi-peak optional) 
Preamplifier (optional) 
Antenna with non-metallic stand for radiated emissions test 
Line impedance stabilization network (LISN) for conducted emission test 
Power limiter for conducted – Transient Limiter 
Near field probes for diagnostics (optional) 
  

 
 
Fig 2 EMC Pre-compliance analysis mode in Signal Hound Spike software 

 
Pre-compliance mode provides a number of useful measurement functions for easily testing 
emission regulation requirements. These measurement capabilities include  

 Setting up to 10 log scaled sweep ranges with custom limits and sweep parameters.  

 Path loss and antenna factor tables for calibrating your test setup  

 A spur table showing all spurs which break the user defined limits and thresholds.  

 Quasi-peak, peak, and average detectors for testing signals of interest, shown the bar 
meter plot.  

 Detector lists which store results for the bar meter detector graph.  
 
These functions provide a usable workflow for making conducted and radiated emissions pre-
compliance measurements on your product. 
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Intentional Radiator Measurements 

 
Fig 3 Connection set-up for Radiation emission test using BB60C  

 
As the wireless revolution enters its next phase of deployment, there is a shift to add 
wireless capabilities on a wide variety of non-traditional products like thermostats, coffee 
makers, and even toothbrushes. One challenging part of this revolution is that it demands 
that product manufacturers learn how to properly add this new wireless capability to 
their products. From an EMI perspective, it will require additional intentional radiator 
testing. An intentional radiator is a device that broadcasts radio energy (not infrared or 
ultrasonic energy) to perform its function. 
 
Intentional radiation is produced by devices like: 
Cell phones 
Citizen’s band (CB) radios 
Walkie-talkies 
Wireless connections 
Bluetooth devices 
Short range broadcast equipment 
Wireless key-access systems 
Active Near Field Communication (NFC) and RFID system. 

mailto:sales@dttechsolutions.com


 

            

 

  

No. 8/ 4, Venu Street, Guindy, Chennai - 600032 
Tele/Fax: +91-44-60502200/42691512 

sales@dttechsolutions.com 

5 

FCC & CE test performance: 
1. Predefined limits, that is FCC & CE EMC directive is defined in limit line as follow: 

 
Importing limit line: 
 
The emission mask is a segmented upper limit line that will display frequency 
range, peak power and frequency, relative power, and pass/fail status for each 
segment of the mask. The emission mask must have at least two segments. 
 
Using the File > Import menu options you can import path loss and limit line tables 
from simple .csv files. CSV stands for Comma Separated Value. The format for a 
typical file might look like this: 

732  0  

738  2  

 
 

 
A "limit line" table. The table should be comma separated values (CSV) format, 
where each line 
Contains frequency in MHz, then minimum value (in dBm or dBc for TG sweeps), 
then maximum value (in dBm or dBc). If no minimum value is desired, set to -200. 
If no maximum is desired, set to +50. 

 
2. It will use to observe emission results of device directly. Like ‘pass and failed’ 
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Multiple traces and different detection types: 
1) Signal hound spike software supports up to 6 traces with different functionalities  
                     Trace types like max hold, min hold and Avg, etc. 
 

 
2) Acquisition and sweep options 

It supports different video formats and detection types 
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This will be useful at holding random frequencies and amplitude in large band of 
interest. 

 
 
Using all above features of spectrum analyzer SA44B it is easy to setup the FCC & CE test.  
Setup For small band of interest (fast measurement but small span): 
 
Using real time mode of operation in spike, very accurate and fast measurement is 
possible. 
 

 Defining limit line according to EMC directive and import to spike. 

 Put trace in max hold to hold random signals and capture mode in max and min 

detection (according to testing). 

 Select real time mode in spike in analysis modes. 

 
Setup For large band of interest (Slow measurement but large span): 
 

 Defining limit line according to EMC directive and import to spike. 

 Put trace in max hold to hold random signals and capture mode in max and min 

detection. 

Case Study: Radiated Emission Measurements 
 In our pre-compliance testing we used a distance of both one meter and a few 
centimetres.  Reducing the distance between the DUT and the test antenna increases the 
ratio of the DUT signal strength to RF background noise. Unfortunately, near field results 
do not translate directly into the far field tests used in EMI compliance testing, so one has 
to be careful about drawing conclusions. Adding a pre-amplifier is another good way to 
boost the relative DUT signal levels. Figure 3 (on page 4) shows the diagram setup of 
connection. 
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Near Field Probing:  
NFP serve to locate and identify potential sources of interference within the building 
blocks of electronic assemblies, picking up radiated emissions from components, PCB 
traces, housing openings or gaps and from any other parts that could be emitting RF. The 
probes are usually connected to a spectrum analyzer. Scanning the probe over the surface 
of a PCB assembly or housing quickly identifies locations which emit electromagnetic 
radiation. By changing to a probe with smaller size, the origination of the emissions can 
be further narrowed down.  
Additional applications are RF immunity tests by feeding a RF signal into the probe and 
radiating it into potentially susceptible circuit sections 
 
Far field antenna setup:  
For certain applications, far-field antenna measurements are the preferred technique for 
determining characteristics of an AUT. On a traditional far-field antenna setup are 
typically separated by enough distance to simulate the intended operating environment. 
The AUT is radiation will be observed by a signal hound spectrum analyzer with antenna 
at a distance far enough to create a near-planar phase front over the electrical aperture 
of the AUT. 

 
Fig 4 Test antennas: Bi-conical Antenna and a PCB log periodic Antenna 
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Selecting Antennas  
For our measurements, we used very low cost PC board log periodic antennas or bi-
conical antenna. These antennas were mounted on a tripod for easy placement.  The 
Antenna Factors (AF) and cable loss can be input into the BB60C for field strength 
correction. A bi-conical antenna was used for the 20 to 200 MHz frequencies. The longer 
20 to 200 MHz wavelengths require a larger antenna, and the background noise may also 
be an issue as it includes many radio broadcast frequencies. 
 
Immunity Testing 
Delivering a known amount of RF power to the DUT using antennas and probes. The 
device must function under certain RF power levels at specific frequency spans. 
 

Conducted Emission Measurements 
For conducted measurement, instead of antennas you use a LISN (line impedance 
stabilization network). A LISN is a low-pass filter which is placed between an AC or DC 
power source and the DUT to create known impedance and to provide an RF noise 
measurement port. It also isolates the unwanted RF signals from the power source. Again, 
adding a pre-amplifier is a good way to boost the relative DUT signal levels. The figure 
shows a block diagram of our setup. Note that the interference being conducted on a 60 
or 50 Hz power supply can also be an issue for some. While most of the conducted EMI 
tests specify a measured frequency range of 9 kHz to 1 GHz, it can be useful to measure 
the signals at lower frequencies when the need arises. For low frequency measurements, 
BB60C Real time spectrum analyzers are a good choice since they can cover sweeps speed 
up to 24GHz/sec in selectable bandwidth up to 27MHz.   

 
Fig 5 Connection set-up for Conduction emission test using BB60C  
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Real-time connection setup for conduction emission using LISN: 

 

 
 
Power Filter  
For conducted measurements, the background noise comes from the power source. 
While the LISN will provide some isolation, many times you will need additional power 
filtering.  For our measurements, the noise from our building power dominated our 
results. By adding a power filter we were able to reduce the incoming noise to a sufficient 
level for making our conducted measurements. 
 
Near Field Tools for Debugging  
In essence, the far field test can accurately tell whether the product passes or fails as a 
whole but cannot pinpoint the source of a problem. Using only the far-field test, one 
cannot isolate problems down to specific components or locations, like too much RF 
energy “leaking“ from an opening in a metal enclosure or help identify a cable radiating 
too much RF energy. The near-field test is a good way to locate such emission sources and 
is typically performed using a spectrum analyzer and near-field probe. 
 

 
Fig 6 A near field probe can be used to discover the location of unintended RF emissions. 
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Near-field Probes for EMI are electromagnetic pickups used to capture either the electric 
(E) or magnetic (H) field at the area of interest and are used with the spectrum analyzer. 
Manufacturers provide kits of probes that offer the best compromise between size, 
sensitivity and frequency range, and you may need all the sizes in your toolkit to solve 
your problem. Selection between an H-field or E-field probe may be driven by location of 
a signal in your design, or by the nature of its source (voltage or current). For example, 
the presence of a metal shield may suppress the E-field, making it necessary to use an H-
field probe for the application. Near-field probes must be used to either pick up the signal 
near the device under test.   
 
Conclusion  
Failing an EMI compliance test is expensive and can put a product development schedule 
at risk. However, setting up your own pre-compliance testing can help you isolate any 
problem areas and fix them before you go to the complaint test house. The Signal Hound 
RTSA BB60C offers a new low cost pre-compliance capability that will help you minimize 
both your expense and schedule in getting your products EMI certified. 
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