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What is a VNA?

* A Vector Network Analyzer (VNA) measures both the amplitude and phase
properties of the device-under-test (DUT).

* A VNA contains both a source, used to generate a known stimulus signal, and a
set of receivers, used to determine changes to this stimulus caused by the DUT.

* The stimulus signal is injected into the DUT and the VNA can measure both the
signal that's reflected from the input side, as well as the signal that passes
through to the output side of the DUT. The VNA receivers measure the resulting




VNAS vs Antenna Analyzers

* VNAS * Antenna Analyzers
- More measurement options - Intended for testing antennas
and configurability and feedlines
- Multi-port design allows for - Single port design with some

models capable of displaying

both reflected and sweeps and performing S11

transmitted signal tests (S11 measurements like a VNA




VNASs vs Spectrum Analyzers

* VNAS e Spectrum Analyzers
— Contain both Source — Contain only receivers
& Recelver - Typically used to
- Measures response measure unknown




Update Your Firmware

* Check firmware version of your NanoVNA
- Menu — Config — Version

* New units should have relatively new firmware

* Older units can be very out of date and missing useful



https://nanovna.com/

Update Your Firmware
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Update Your Firmware

Old Firmware
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Using the NanoVNA
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Using the NanoVNA

e Stimulus sets the
frequency range

* Must be set before
performing
Calibration

* Use Start & Stop
to set frequency
range
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Using the NanoVNA

* Freguency input
screen T 8
* Enter magnitude and
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Using the NanoVNA

 Calibration is
required for
accurate readings

* NanoVNA must be
recalibrated when
the frequency
range changes

e Calibrations can be
saved and recalled
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Using the NanoVNA

e Calibrate using the test
standards included
with your NanoVNA

* For S11 measurements
only Open, Short &
Load are used THEL

* ForS21 C-DELAY

measurements "

isolation & Thru are I
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Using the NanoVNA

 Save and Recall
your calibrations
and settings to test
different antennas
and equipment

e Saving also retains
your Trace &
Display settings
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Using the NanoVNA

* Many Display

options to choose St REFL
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Using the NanoVNA

Trace Format - 1
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Using the NanoVNA

Format - 2 Format - 3
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Using the NanoVNA
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Using the NanoVNA

e Setting up
Markers makes it
easy to find the
Maximum and
Minimum points
on the sweep
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Using the NanoVNA

 Example SWR sweep

of a 36:1 End-Fed Half-

Wave matchbox
connected to an 1800
Ohm resistor

 Marker #1 shows the

maximum SWR & the
frequency where it
OCCUrsS

« Marker #2 shows the

minimum SWR &
frequency
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 Example multi-trace

e Green = Reactance

Using the NanoVNA

sweep of a 36:1
EFHW matchbox
connected to an
1800 Ohm resistor

* Yellow = Impedance
 Cyan = Resistance




Using the NanoVNA

« Same example as
previous slide, but
notice that the Scale
and Measurement
colors changed when
the Green Trace is
active

* Yellow = Impedance
e Cyan = Resistance
* Green = Reactance

N O



e S11 Measurements

Using the NanoVNA

— Useful for testing
antennas, baluns,
and impedance
transformers

- Connect to Channel .1
O (Port 1)

- Set S11 Format to
test SWR,
Impedance, etc.




Using the NanoVNA

e S21 Measurements

— Useful for testing
chokes and filters

— Connect to Channel 0
(Port 1) & Channel 1
(Port 2)




NanoVNA Options

 Official NanoVNA Models * Newer models offer more
~ NanoVNA-H fr_equency range In the GHz and
higher dynamic range
~ NanoVNA-H4 measurements. These
- SAA2N Improvements don’t matter

much for the average ham.

- LiteVNA




NanoVNA Options

* NanoVNA-H

- SMA
Connections

- 50KHz —
1.5GHz Range

- 2.8” Screen

NanoVNA



NanoVNA Options

* NanoVNA-H4

- SMA
Connections

- B0KHz —
1.5GHz Range

by — CHo




NanoVNA Options

e SAA2N
- N Connections

- 50KHz — 3GHz
Range

— 4” Screen
Metal Case




NanoVNA Options

o e

* LiteVNA
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NanoVNA Options

* LiteVNAG4

- SMA | @Eﬁ@ﬁﬁiﬁﬁﬁx
Connections \ln A7

- 50KHz —
6.3GHz Range

— 4” Screen

START  1.886 680 HHz 1081p 2x AVG STOP 6.386 888 888 GH=



Software Options

 NanoVNA Saver
- Avallable for Windows & Linux
- Integrates directly with the NanoVNA

— Can capture screenshots from some NanoVNA models
 NanoVNA A
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