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Introduction
Return loss and VSWR are a measure of the magnitude of a transmitted RF Signal in relation to the 
magnitude the reflected RF signal on RF components and networks, including an antenna. Maximum 
power transfer occurs when the impedance of the transmission load is perfectly matched to the impedance 
of the line load. In practice this is virtually impossible to achieve. An impedance mismatch at any point in 
an RF network will result in a reflection of the input signal and a reduction of the output power available 
for processing or radiation from the antenna.

Radio and RF engineers seek to minimize these mismatches to ensure the best power transfer efficiency 
in their systems. Excessive reflections could distort or even damage the transmitter. Reverse power 
protection circuits are normally employed to trip the power amplifier at a certain level of reverse power, 
but the cause of the reflection must be investigated and repaired. To do this we measure the Return Loss 
(RL) of the component, cable feeder and/or antenna.

The same technique may be used to tune variable frequency (tunable) antenna systems where the tuned 
response is adjusted for the best RL. A preventive maintenance schedule will call for the periodic check of 
the system parameters and compare it against commissioning data. Return Loss is measured in decibels 
and can be converted to VSWR by a simple mathematical equation. VSWR is a more common term used 
in radio engineering.

Test Equipment
•	Astronics Test Systems R8000 with Tracking Generator and Spectrum Analyzer (ESA) options.
•	Eagle Technologies R8000 3GHz RF Bridge, Accessories and Calibration Kit. Includes all connection 

cables and accessories.
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TEST PROCEDURE
Connect the RF Bridge to the R8000 as shown above

•	Select the blue “Test” key
•	Select the “Standard” test key from the menu.
•	Select the blue “Instrument” key
•	Select ”Tracking Generator”
•	Set “Start” and ”Stop” frequencies to the band to be measured
•	Alternatively set a “Center Frequency” and “Span”
•	Select More 2 of 4
•	Set “Vertical Scale” to 10dB
•	Set “No of Points” to 400 Note for higher or lower resolution set 100-600 points. The lower the 

resolution the faster the display update rate when tuning a component.
•	Select “Select Marker” set to 1
•	Set Marker Mode “Normal”
•	Set Display Mode “Normal”
•	Select 4 o 4
•	Set “Output Level” to -10dBm
•	Set “Attenuation” to 0Bm
•	Set “Gen Port” to “Gen Out”
•	Set “Monitor Port” to “Antenna”
•	Select “More to 1 of 4”
•	Set “Reference Level” to -20dBm

 

CONFIGURATION DIAGRAM
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Note: The frequency Vs level characteristics the R8000, Connecting cables and the Eagle Bridge are 
now displayed as the “Reference” to be used to measure RL. At some future time the R800 will be 
enhanced with “Normalization” to calibrate a straight line zero reference for RL measurements. Note 
that the current error is less than 3dB, typically 1.5dB, worst case for the current reference trace across 
the range HF/VHF/UHF frequency band.

CHECK CALIBRATION

Note: This calibration checks the precision of the Eagle RF Bridge.

•	Connect the Eagle 50Ohm termination to the DUT port.
•	Check that the displayed reference line (Directivity) is greater than 40dB down from the original 

reference line. EG:(-67)-(-23)=44dB
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MEASUREMENT PROCEDURE
Connect the component, system, cable feeders and/or Antenna to be measured to the DUT port of the 
Eagle Bridge

•	Select “Vertical Scale” to 5dB
•	Select “2 of 4” and “Select Marker” 1
•	Select ”Find Peak”
•	Select “Marker” 2
•	Select “Marker Mode” “Delta”
•	Select “Find Valley”

The displayed difference (Delta) between the Delta markers is the RL in dB. Refer to Table 1 to convert the 
RL to VSWR if required.

Note: At some future date an additional key (RL/VSWR) will offer the option of the displayed delta level 
parameter as either RL or VSWR.
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EXAMPLE DISPLAY RESULTS
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TABLE 1 RETURN LOSS TO VSWR


