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What is a TinyPFA?

• TinyPFA is firmware from Erik Kaashoek for NanoVNA-

H4 hardware for accurate measurement of oscillator 

and clock source stability.

• Firmware does not work with previous NanoVNA

versions – must have the H4 hardware.

https://www.tinydevices.org/wiki/pmwiki.php?n=TinyPFA.Homepage
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What is a TinyPFA?

Very accurate phase and frequency measurement using the 
nanoVNA-H4 HW
« on: December 21, 2022, 02:29:54 pm »

For those that want to do very accurate phase and frequency measurements, but are not willing or 

capable to buy a PhaseStation or Timepod a new FW has been made available for the nanoVNA-H4 HW 

that converts it into a mix between a DMTD and PhaseStation.

Accuracy of phase measurements is better then 1e-12 / (Tau in seconds) and the device support 

sending the phase measurements over USB to programs like TimeLab or writing to an internal SD card 

for later analysis.

During testing and comparing to other frequency and phase measurement devices, the tinyPFA

outperformed conventional frequency counters and delivered phase measurements identical to a 

PhaseStation when used above the noise floor.

A wiki containing all the information for creating and using your own tinyPFA can be found 

here: https://www.tinydevices.org/wiki/

A support forum is available in case you have questions regarding the operation of the tinyPFA or want 

to share results

As the FW is fairly new you can expect some bugs.

The nanoVNA-H4 HW does not have to be modified so after use as a tinyPFA, it can always be converted 

back into a VNA.

https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Furldefense.com%2Fv3%2F__https%3A%2F%2Fwww.eevblog.com%2Fforum%2Fmetrology%2Fvery-accurate-phase-and-frequency-measurement-using-the-nanovna-h4-hw%2Fmsg4594966%2F*msg4594966__%3BIw!!CVLRRtTuaMDNYvE!V4KoHL92RBitBiLK49YWRNRdOnZ7zSFNFGQE3Hiu-Yiw2u98-Nusg-kPHfTQAs63B8OCi9pIl2XJksYibw%24&data=05%7C01%7Cjmcmasters%40PopulusFinancial.com%7Ce66fe7ae72964c4c876e08db37b30bcd%7Cd6a191d2e4974ac29c2d35f55df102d3%7C1%7C0%7C638165014375884096%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=Bk2LAzssVdDCyPVNRtCxAQ%2FdajQHRW7jId7Ptuiv5FA%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Furldefense.com%2Fv3%2F__https%3A%2F%2Fwww.tinydevices.org%2Fwiki%2F__%3B!!CVLRRtTuaMDNYvE!V4KoHL92RBitBiLK49YWRNRdOnZ7zSFNFGQE3Hiu-Yiw2u98-Nusg-kPHfTQAs63B8OCi9pIl2Vh6rtHcw%24&data=05%7C01%7Cjmcmasters%40PopulusFinancial.com%7Ce66fe7ae72964c4c876e08db37b30bcd%7Cd6a191d2e4974ac29c2d35f55df102d3%7C1%7C0%7C638165014375884096%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=OS19CbpzqGzyXxVISEGkqOlkZzCmkBifN%2BFSjmz%2BFRc%3D&reserved=0
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DMTD ?
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OK, what for ?

• Two problems to solve

• My DB6NT 10 GHz transverter drifts

• First thought to be OCXO/GPSDO RF levels

• Now possibly a internal PLL locking issue

• Our 24 GHz Wavelab and 122 GHz equipment 

vary in frequency.

• Need to understand how the 10 MHz reference 

frequency is influencing this
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Basic use of the TinyPFA

• Set reference signal at correct level (-5 to -10 dBm)
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Basic use of the TinyPFA

• Null port A signal (accept as the reference signal)
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Basic use of the TinyPFA

• Add second input on port B for measurement

• OCXO–1 has 11 millihertz diff,  OCXO-2 has 20+ millihertz diff
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Basic use of the TinyPFA

• Attach TimeLab to TinyPFA through USB port. Set configs.
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TimeLab
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Test 122 GHz

• 122 GHz “Reference transmitter” locked to GPS

• 122 GHz RX will alternate between OCXO-2 and GPSDO
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Test 122 GHz

• RX on OCXO-2 receives at 122356.348.000

• RX on GPSDO receives at 122356.348.270  diff of 270 hz
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Test 122 GHz

• Conclusion: 20+ millihertz diff at 10 MHz = 200+ hertz diff 

at 122 GHz

• A factor of 10000

• If 10 Mhz ref is off by say 2 Hz then frequency may be 20,000 Hz 

from expected (20 KHz)

Next up – test 24 GHz Wavelab units (repeat same experiment)

- test additional references
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