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Materials:

· Test cantenna
· Possibly another test antenna, such as small Chinese dipole for 1.4 GHz which I have.
· Tripod with monopole
· NanoVNA and LightVNA
· Calibration Materials open closed through and cables for both above.
· Connecting coaxial cables for all above – one of which needs to be at least 2m to cover distance from NanoVNA to monopole and another one for NanoVNA to test antenna of about 1m.
· Lazy Susan and 5 degree measuring circle.
· Tape measure to measure distance test antenna to monopole on tripod.
· Computer with NanoVNA saver on it and cable to connect VNA to computer and HDMI cable to connect computer to screen. Make sure HDMI cable will connect to the computer I use.
· Worth bringing spare screen in case I cannot use big screen in room.
· Power source for VNA including plug in battery
· Multiple adapter and extension cables
· Jason Burnfield’s Excel template for testing antenna on range.
· Metal snips to trim copper wire feed and demonstrate tuning antenna.
· Spare copper wire 70mm soldered to spare N type chassis connector to allow above to be demonstrated.
· Nooelec SAWBird H1
· External power supply for SAWBird

How to conduct workshop demonstration:

It is worth setting up antenna testing range and computer in advance of workshop and ensuring both VNAs are fully charged.

Works better if in large room with less reflections.

In the following instructions, I have used a NanoVNA with the two ports marked as Port 0 and Port 1. In some NanoVNAs, they are instead labelled Port 1 and Port 2 - in that case replace Port 0 with Port 1, and Port 1 with Port 2 in the instructions.

We recommend using a SAWBird H1 LNA as, without this, the power level is low and it can be difficult to detect power level changes during testing of antennas.

1. Attach SAWBird H1 to Port 0 on the input side of NanoVNA using short coaxial cable. Ensure all coaxial cables are rated for 1420MHz, and also take care that you are not accidently using reverse SMA (RP-SMA) connectors.
2. Attach external power supply (preferably with battery) to SAWBird miniUSB external power socket. This power socket is on the same of SAWBird that is connected to the short coaxial cable. Light on SAWBird will be on opposite side to the NanoVNA.
3. Using another relatively short coaxial cable, attach the receiving antenna (this is the antenna under test - I used a cantenna in my demonstration) to the output side (light side) of the SAWBird H1 LNA. This coaxial cable needs to be long enough to allow the receiving antenna to be rotated.
4. Attach long coaxial cable to Port 1 on NanoVNA. The other end of this cable should attach directly to your transmitting monopole on the tripod, without any amplifiers or filters in-between.
5. Turn on the NanoVNA.
6. Make sure the SAWBird H1 LNA's light, which indicates that it is getting power, is on. You may need to press an "on" button on the battery.
7. On the NanoVNA, select <stimulus> --> <CW freq> --> "1.42G". This should now give a flat line on the screen.
8. Now select <display> --> <trace>, and switch off all traces except <trace 0>.
9. For trace 0, select <S21> --> <logmag>.
10. Now <calibrate> --> <power auto> --> <2mA> - this sets power level to mA - without this there isn't enough transmitting power. At higher levels, the LNA can be saturated and the level drop.
11. The test antenna needs to be at same horizontal level as the transmitting monopole.
12. Polarization test: Testing involves rotating the test antenna to show that power levels are approximately 6dB higher when the monopole on the transmitting antenna and the waveguide on the receiving (test) antenna are parallel to each other than when they are at right angles to each other.
13. Antenna radiation pattern testing (initial demonstration): Rotate the test antenna 90 degrees left and 90 degrees right, 180 degrees in opposite direction, and also point straight up and straight down, to demonstrate that power levels measured by the NanoVNA drop as these actions are carried out. You may notice that in some directions the power supply surprisingly increases, as the result of reflections, because we are not using an anechoic chamber. Using a large room, or one where reflections are better controlled, with give more accurate test results.
14. Antenna radiation pattern testing (plotting pattern): A Lazy Susan can be helpful for this test. Rotate the test antenna from 0 degrees to 180 degrees horizontally relative to the transmitting monopole at 5-degree intervals to measure and plot the antenna radiation pattern. The pattern of detection by an antenna at different angles is called the antenna radiation pattern or simply the antenna pattern. It's a graphical representation of how the antenna radiates or receives electromagnetic energy in different directions. This pattern shows the relative strength of the signal at various angles around the antenna. It's typically visualized using plots like polar plots, which show the signal strength as a function of angle. In our case, we are attempting to produce a far-field pattern.
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