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Welcome

KH6DAK in Hawaii 1957

Charter member Raleigh Amateur Radio Society
W4DW Repeater 146.64 MHz

Retired after 40 years in high tech systems
Currently in Marietta, Spouse “Mary Deane”

HF, VHF, SDR, home brew & antennas
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acquired the NanoVNA
 NanoVNA technical description/specs
* Architecture

* Operation

* Application Examples

*Q&A
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Vector Network Analyzers

How much do you need to spend?




My Amazon NanoVNA

Purchased 1 time.
You purchased this item on September 15, 2019.

View this order

AURSINC Vector Network Analyzer 50KHz -900MHz HF
VHF UHF Antenna Analyzer Measuring S Parameters,
Voltage Standing Wave Ratio, Phase, Delay, Smith
Chart

by AURSINC
Yy v 33ratings | 8 answered questions

Ama:

Price: $72.99 vprime

Free Amazon product support included ~

This is a DIY product that provides perfect vector netwerk measurement capabilities,
tiny and handheld, stand-alone with 2.8-inch LCD display, portable with battery
powered or USB powered

The improved frequency algorithm can use the odd harmonic extension of 5i5351 to
support the measurement frequency up to 900MHz. The 50535-300MHz frequency
range of the 5i5351 direct output provides better than 70dB dynamic, The extended
300M-600MHz band provides better than 60dB of dynamics, and the 600M-300M
band is better than 50dB of dynamics

The default firmware main function is used for antenna performance measurement.
The TX/RX methed can measure the complete S11 and S21 parameters. If you need to
obtain 512 and 522, you need to manually replace the transceiver port wiring

The metal shield is designed to reduce the external interference and improve the
measurement accuracy

Package include NanoVNA host (with battery) x1, USB Type-C data cable x1, 30mm
SMA male to male RG174 RF cable x2, SMA simple calibration kit x1, SMA female to
female connector x1

NanoVNA

NanoVNA




NanoVNA

Background

Original NanoVNA 300MHz kit design “edy555” in 2017
Japanese ham published 2016 via open-source HW & FW at GitHub
Based on a German kit VNWAS3 by Tom Baier DG8SAQ Mar/Apr 2007 QEX
“A Low Budget Vector Network Analyzer for AF to UHF”

Productized & marketed by “hugen79” a Chinese ham in 2019

Extended to 900 MHz,
open-source HW & FW at GitHub

Clone manufacturing took off in China 2019

Product extensions being developed
Larger 4 inch screens
Extension to 3GHz
Time Domain Reflectometers

Third Party Software




NanoVNA Chronology*

In 2016 “edy555” created the open source NanoVNA project on GitHub.

In early 2019 “hugen79” cloned the NanoVNA open source schematic, manufactured the
device with frequency range expansion and NanoVNA Sharp software.

Hugen79's product is the black NanoVNA with shields on CHO and CH1.

Noting the successful and positive feedback from buyer's of hugen79's product, other
Chinese manufacturers soon started selling clones of the clone.

Hugen79's clone NanoVNA-H and most others use the same edy555 schematic design
Two hardware versions being sold: The NanoVNA (-H) and the NanoVNA-F.

Version 2 device - Both edy555 and hugen79 in development.

* .
https://groups.io/g/nanovna-users



https://groups.io/g/nanovna-users

hanovna-users@groups.io

Groups &t Your Groups v Q Find or Create a Group © Help - Lee email

/ﬁ‘ Home
Forum Members

Please take note of all the
GREAT INFORMATION in the
WIKI, Photos and FILES areas
of the NanoVNA Forum

f Subscription

Q‘ Messages

# Hashtags

[#" New Topic

E Photos
NanoVNA
I Files

B wiki
nanovna Users nanovna-users@groups.io

Users of nanovna small VNA
Files: https://groups.io/g/nanovna-users/files
Wiki: https://groups.io/g/nanovna-users/wiki

Group Information Group Settings

‘&t 3,946 Members < All subscribers can post to the group.
%, 960 Topics, Last Post: 8:25am + Posts to this group do not require approval from the moderators.
© Started on 06/02/19 4 Messages are set to reply to group.
Feed & Subscriptions to this group require approval from the moderators.
& Archives are visible to anyone.
B Wiki is visible to subscribers only.
© Members can set their subscriptions to no email.

Top Hashtags [See All]

#calibration [ 16 ]
restio [11)

#nanovna-saver o

#internals
#measurement 0
[#consolocommands [ 6
20

| #battery [5 )



mailto:nanovna-users@groups.io

NanoVNA specifications

Frequency Range: 50kHz to 900MHz

RF output: -13dbm (-9dbm maximum), or ~0.1 mW

Dynamic Range: 70dB (50kHz - 300MHz), 60dB (300MHz - 600MHz), 50dB (600MHz - 900MHz)
Display: 2.8 inch TFT (320x240)

USB Interface: USB Type C (power + data)

Power: USB 5V 120mA, internal LiPo battery 400 mAh
Scanning Points: 101 (fixed)

Display: 4 traces, 4 markers + 5 memories for calibration

Frequency deviation: <0.5 ppm (e.g., 50 Hz error at 100 MHz.)

Vector Network Analyzer, 2-Port S-Parameters




System Block Diagram:

Bridge

VCTCXO
26.000MHz

ot

NanoVNA

SA612AD

12S Codec

TLV320
AlC3204

FO72C8T6
Cortex-M0

ILI9431 320x240

Si5351A Clock Generator

SA612AD Mixer-Oscillator

TLV320 AIC3204
12S/PCM interface
audio codec

STM32 Microcontroller

LCD



NanoVNA Schematic
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to C3 and C4 can reduce ripple interference. Once C3 is added, the battery must be connected to U2 (FM9688) to work.
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DISPLAY

TRACE
TRACE O TRACE 1

FORMAT
oane ) (Comase ) (Comay ) (Csmm ) (Cswe ) (Cwore

SCALE POLAR
SCALE/DIV REFERENCE ELECTRICAL
POSITION DELAY LINEAR
NUM KEYS
NUM KEYS NUM KEYS REAL

CHANNEL IMAG
CHO CH1
REFLECT THROUGH RESISTANCE

REACTANCE

TRANSFORM LOW PASS LOW PASS BANDPASS VELOCITY
MARKER ON IMPULSE STEP FACTOR
I

—| SELECT




HOME

NanoVNA Menu Structure Map

DISPLAY > TRACE
MARKER FORMAT
STIMULUS SCALE SCALE/DIV
RECALL RECALL 0O TRANSFORN—— LECTRICAT
CONFIG —»{ TOUCH CAll. RECALL 1 <BACK <BACK <BACK

THROUGH DELAY |

TOUCH TEST RECALL 2 —SETECT— —TRANSFORM|
Close menu if MARKER ON

! : SAVE RECALL 3 —TOW PASS—
next item 1s >START

i VERSION RECALL 4 MARKER 1 IMPULSE
sentinel e —TOW PASS - REAL

>DFU -L <BACK MARKER 2|  |—STEP__| KEYPAD _| IMAG

>CENTER BANDPASS

<BACK MARKER 3 RESISTANC
[ RESETAND| >SPAN WINDOW MINIMUM
__ENTER DFU | MARKER 4 —VELOCITY | REACTANCI
<BACK NORMAL

ALL OFF _FACTOR | <BACK

MAXIMUM
<BACK

START <BACK
" - STOP
nanovna.com CENTER

[ NUMERIC | [ NUMERIC |
KEYPAD

CHICOGHAS (0487 8%, 1446
B) 56 SHITH [1.0FS 140K 37.60F CHI PHASE 000 -¢1.09° SPAN
17 50,000 kHz

CW FREQ

»

PAUSE SWEER If calibration is available, the CAL status will be
displayed. Otherwise, it is hidden. C* is in the state
W <BACK where an unsaved calibration is applied (it
disappears from memory when the power is
CALIBRATEF turned off). CO to C4 Indicates that the saved
calibration values are applied to one of the save
SAVE locations. Saved or Unsaved will change when
RESET calibration data is properly saved. The letters
below C indicate that the following error terms
CORRECTIO have been applied. D: Directivity,
R: Reflection Tracking, S: Source Match,
T: Transmission Tracking and X: Isolation.

14
START 50,000 kHz S STOP 300.000 000 HHz <BACK




NanoVNA Device

Stand-Alone Operation

Operation with PC and “NanoVNA Saver V.2.0”

Author: Gunthard Krause, DG8GB

January 13, 2020
http://www.gunthard-kraus.de/fertig NanoVNA/English NanoVNA V1.5. final.pdf



http://www.gunthard-kraus.de/fertig_NanoVNA/English_NanoVNA_V1.5._final.pdf

S-parameters

Complex matrix that show Reflection/Transmission characteristics (Amplitude/Phase) in frequency domain.

What are S-parameters? Lightwave Analogy

Incident Transmitted

o dl
Reflected B
A

REFLECTION TRANSMISSION

Transmitted

Incident

Return ] Group
Loss Gain/ Loss Delay

S-Parameters Impedance, Insertion
Si Sn Reflection Admittance S-Parameters o Phase
Coefficient R+jX, S Sy Transr.m.ssuon
I,p G+jB Coefficient
1,7




NanoVNA

Handheld, low cost Vector Network Analyzer “RF-multimeter” capable of
measuring electrical parameters of antennas, filters & components to 1 GHz

S11 S21

— Antenna measurements-VSWR — Filter response

— Complex load impedance - Attenuators (flatness, delay)

- Power splitters, diplexers — Power splitters

- Filter return loss - Baluns

— Amplifier return loss — Phasing networks

— Cable impedance - Crystals, resonances, impedances

- Amplifier gain, delay

— Cable electrical length, velocity factor
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long coax cable, and connect an omnidirectional whip
antenna to the RX Ch1 port of the NanoVNA

Measure collect S21 reading over multiple rotations of Yagi

Data then plotted revealing two dimensional radiation
pattern for the Yagi

<

Gnuplot

4 Element Yagi Radiation Pattern
0
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NanoVNASaver by mihtjel (recommended)

https://groups.io/g/nanovna-users/wiki/home#NanoVNASaver

NanoVNASharp Windows software by hugen79

NanoVNA WebSerial/WebUSB by cho45

Android NanoVNA app by cho45

TAPR VNAR4 supports NanoVNA by erikkaashoek



https://github.com/mihtjel/nanovna-saver
https://groups.io/g/nanovna-users/wiki/home#NanoVNASaver
https://drive.google.com/drive/folders/1IZEtx2YdqchaTO8Aa9QbhQ8g_Pr5iNhr
https://github.com/cho45/NanoVNA-WebUSB-Client
https://play.google.com/store/apps/details?id=net.lowreal.nanovnawebapp
https://groups.io/g/nanovna-users/files/NanoVNA%20PC%20Software/TAPR%20VNA




NanoVNA Saver by Rune B. Broberg / 5Q5R
https://zs1sci.com/blog/nanovnasaver/

NanoVNA Saver GitHub link - download
https://github.com/mihtjel/nanovna-saver/releases

NanoVNA Sharp and more!

https://www.youtube.com/watch?v=zw7Dp1nwvD8 & https://drive.google.com/drive/folders/1-
JVIWLBOIzaHTdwdONX2RP8S4EgWxoND

NanoVNA WebApp (Android)

https://play.google.com/store/apps/details?id=net.lowreal.nanovnawebapp&hl=nl



https://www.youtube.com/watch?v=8kx9SWbEcXI
https://groups.io/g/nanovna-users/files
https://groups.io/g/nanovna-users/wiki
https://groups.io/g/nanovna-users
http://www.gunthard-kraus.de/fertig_NanoVNA/English_NanoVNA%20V1.5._final.pdf
http://www.antenna-theory.com/tutorial/smith/chart.php#introduction
https://zs1sci.com/blog/nanovnasaver/
https://github.com/mihtjel/nanovna-saver/releases
https://www.youtube.com/watch?v=zw7Dp1nwvD8
https://drive.google.com/drive/folders/1-JViWLBOIzaHTdwdONX2RP8S4EgWxoND
https://drive.google.com/drive/folders/1-JViWLBOIzaHTdwdONX2RP8S4EgWxoND
https://play.google.com/store/apps/details?id=net.lowreal.nanovnawebapp&hl=nl
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but it will works until power off...or Use PC SW to store data




4.2 version 1950mAh battery Orlglnal Hugen NanoVNA-H4 4.0" Touchscreen Vector Network Analyzer HF VHF UHF Antenna Analyzer

Very good review, by hwalker, of the newest Hugen version 4 NanoVNA
https://gr i nanovna-users/m 10012


https://groups.io/g/nanovna-users/message/10012
https://www.alibaba.com/product-detail/3-4-version-650mAh-battery-Original_62342877955.html?spm=a2700.7724838.2017115.1.506b1b80T9cUaF&fullFirstScreen=true
https://www.alibaba.com/product-detail/3-4-version-650mAh-battery-Original_62342877955.html?spm=a2700.7724838.2017115.1.506b1b80T9cUaF&fullFirstScreen=true
https://www.alibaba.com/product-detail/4-2-version-1950mAh-battery-Original_62455845943.html?spm=a2700.galleryofferlist.0.0.51cb5a4bLLLaU8

T e o

OCF dipole 80-10 meters




Smith Chart

DWG. NO.

NAME TITLE

DATE

Courtesy of Microwaves101.com

SMITH CHART
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