
On Wednesday, August 14, 2013, Carla Beaudet performed RFI tests on the DIBAS 
backend, housed in an AMCO RFI rack, henceforth referred to as the EUT (Equipment 
Under Test).  The EUT consisted of the following equipment: 
(3) DIBASR2 boards 
(1) Switching Signal Distribution system 
(1) NetGear ProSafe 24-Port Gigabit Switch with Fiber Slots 
(1) SRS CMOS Logic Distribution Amplifier mn: FS730/3 
(2) Acopian W5FT1500-230 Switching Power Supplies 
(1) TDK-Lambda GWS500-12 
(1) Allied Telesyn AT-FS202 Ethernet Fiber Media Converter 
 
The Ports of the EUT were configured as follows: 
(1) 208 3-phase AC w/5m cable to wall outlet 
(24) SMA bulkhead feedthrus, capped 
(3) WGBC tubes with (1) Ethernet fiber pair 
(10) BNC ports (for 10MHz & 1PPS etc.), capped 
 
Chassis doors were tightened to their maximum tightness prior to testing. The EUT is 
intended for installation at a distance of 110m from the nearest Radio Astronomy 
Receiver. 110m will be used as the reference distance for the purposes of this evaluation.  
 
For testing purposes, the EUT was powered on and running a simple 32-bit binary 
counter with LEDs displaying four of the higher order bits on all three DIBAS FPGAs.  
The ADC clock is set to 2GHz which results in an FPGA clock rate of 250MHz.  
 
The EUT was tested in the anechoic chamber at a distance of 7m from the receive 
antenna over the range 20 MHz to 1 GHz using the EM-6950 log periodic antenna, and 
from 1 GHz to 10 GHz using the EM-6961 Horn Antenna.  Between 20 MHz and 5.63 
GHz, occasional narrowband emissions were seen from the EUT.  Calibrated 
measurements were performed on worst-case signals from the wideband spectral plot 
using a span of 10 MHz and a long (100 sweep) average. The resolution bandwidth used 
for all measurements was 10 kHz. Compliance with ITU-R RA.769 is assessed using the 
methodology set forth in J. R. Fisher’s 1997 paper titled “RFI Radiation Limits in The 
Vicinity of GBT”.  The ITU-R RA.769 limits are used worldwide as a basis for 
protecting Radio Astronomy instruments from harmful RFI. Spectral plots of the 
emissions follow summaries of the calibrated worst-case measurements:  

 
 

 



 
 

Figure 1: Worst-Case Emissions  
(measurements are adjusted with test setup and equipment calibrations and then converted to power density at the reference distance) 

 
 
 

 
Figure 2: 20 MHz – 1 GHz 

 



 
 

Figure 3: 1 GHz – 2 GHz  
(dip in amplifier baseline at 1600 is most likely a cable resonance) 

 
 

 
Figure 4: 2 GHz – 4 GHz 

 



 
Figure 5: 4 GHz – 6 GHz 

 

 
Figure 6: 6 GHz – 8 GHz 

 



 
Figure 7: 8 GHz – 10 GHz 

 
 



One caveat about the test results needs to be mentioned.  Our test setup and parameters 
are selected to achieve a balance between the lowest noise floor possible and a reasonable 
amount of test time while including an extremely wide frequency range.  A broadband, 
low-noise preamplifier is used close to the antenna.  The parameters which could most 
easily be adjusted to give us a lower noise floor are the test distance and the resolution 
bandwidth. On a spectrum analyzer, using a 10KHz resolution bandwidth and a 2GHz 
span, the sweep time is ~1min., and we use five averages for our initial wideband plots, 
so that is 5 minutes of pure test time per trace.  Reducing the test distance would put us in 
the near field at low frequencies (actually we are already in the near field for frequencies 
below 43MHz) and cause a pointing problem with the antenna for large equipment that 
cannot be positioned on the test platform.  Hence, we do not reduce the 7m distance to 
increase our sensitivity.  As shown in the following plot, for equipment installed at the 
selected reference distance of 110m, the sensitivity of our standard test setup is ~20dB 
above where it would need to be to truly assess compliance with ITU-R RA.769. Hence 
there could be noncompliant noise up to ~20dB over the limit that our test setup will 
miss.  
 

 
Figure 7: 8 GHz – 10 GHz 

 
Note #1: No allowance was made for shielding from incidental structure. 
 
Note #2: RFI limits to radio astronomy are found J. R. Fisher's report 
“RFI Radiation Limits in the Vicinity of the GBT” dated May 9, 1997. 
 
Note #3: Methods & calculations used for RFI tests are established by 
J. R. Fisher's report of August 1994, "Evaluation of Electrical Device 
Interference Potential to Radio Astronomy Observations." 


