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Introduction

Thisigi KS | & S NI & BlizdzNARMEroidoflpplicktiSnto control Bluetooth enabled Antenna analyzers or
VNAgVector Network Analyzers Supported device arethe miniVNA the miniVNA PrdAntenna Aalyzes (with or
without the matchingExtenderjand the new miniVNA Tirand miniVNA Pro,2nanufacturecby: mRS minRadio
Solutions

70 be conti

EXTENDER | || miniVNATiny

Features
The wrrent version of the application has the following features:

T

Fullcontrol of the data acquisition from a miniVNA. If you have a standard mini¥fi¢A you can build your
own Bluetooth interface based on the documentation available on my welhesit;

Support for miniVNA Extendérat extendsthe range from 4MHz to 150MHz;

Support for alSmartfhonesand Tablets with a resolutidmigher than320x240, based on Android version 2.2 or
later. Physically tested omultiple Android devices, from 4.4 (KitKat) and Android 11

Gonnecsto anyminiVNAtype over Bluetooth, USB aWi-Fi(to run on an Android emulator like Blugtgks and
useof COM port redirectoy,

Custom frequency rangeelectionstarted from a minimum of KHz (without Extender) or I0Hz (with
Extender) up to full VN&equencyrange;

Sreen content isutomaticallyadjusted based odevice resolutiorand screen aspect ratio (4:3, 16:0 or > 2:1)
Configurable screen font size and grid transparearay aspect (dotted or dashed line§efault font size is
calculated based oourrent system font size and display size

Displayall the parametewalues at the markesposition ffou can have one or two markérs

Auto calculation of the filters pameters;

Intuitive and wizard based calibration interfacesionplifythe calibration proedure;


http://miniradiosolutions.com/
http://miniradiosolutions.com/
https://www.yo3ggx.ro/minivnabt/miniVNA_BT_akk_v1.0.pdf
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Calibration data is saved in the configuration file for each meoeféettiorytransmissionfrequency)and for
each VNA type (Standard, ProRmo withExtender) sothere isno need to repeat thealibrationprocedure
each time;

If nocalibration data is available at startup, calibration procedure is initiated automatically;

Pairing with the Bluetooth device can be done directly from the application;

Offlinemodesupport allowdoading and or savingvectordata withoutconnecting to a nmiVNA. This mode can
be used tanteractwith all the features available for both Standard and PMAversions Sample files are
includedfor usein theapp;

Internal Smartphone memory is used if no SD é¢aadailable;

Compatibility at file level witkomeWindows applicatioa(i.e., Third party softwareZplots;

Demo capture file included tmteractwith the application even without eniniVNA;

Start button colodisplays current connection mode: BLUBIuetooth connected, GREENVi-Ficonnected,
MAGENTA USB connected)rangeg Offline mode

Automatically enter Offlinenode at startup iino connection available

Export data in CSV, ZPLOT or S1P format;

Import data in CSV format;

Fast capture when icontinuous mode (only 100 steps) for a higher spardreal timemeasurement
Online help available from the application menu

SM6ENG édio mode for easysWRuning without looking at the screen;

miniVNA battery voltage indicatdgonly for miniVNA PrandPro 2);

Impedancescalezoom in 3 steps (1000, 500 anddéhnes);

Frequency calibration data saved in the calibration file;

{I S &dONBS$&KR N dhivaghatskn®Sdesturer a direct button (in some modes only)
Bluetoothautomatically reconnects if connection droppedeature removed from previous versipn
Shortcut buttons for the maimenu page

Reflection(antenng and Transmission modesupportwith the following features:

Vv
\Y,

< <

< << L

Gesture (Multi Touch) support for horizontal@m andfrequencyshift without a newdata capture
Parameters that can be measured : SWR, |Z|, Return Loss, Phase, R®r|XshiVNA and signed Xs for
miniVNA Pro

Display capture data in-2xis graphs or Smith diagram;

Slect one of thepredefined bands (all HAM bands), HF @30 MHZz), or a custom frequency interval
(anywhere between the frequency range of the connected analyzer);

Slect parametesto display (using different colors);

On screen marker can be activated / deactivated &eely moved by dragging it around the screen;
Display all the parameteralues at the marker position (only the ayu manually selected);

Toggle display of all the selected parameters for the frequency with the minimum SWR in the selected
frequency rage displayedOption to make this box full screen for a better visibility when outside tuning an
antenna;

Frequency generator mode with the following features:

Vv

<< <L

2 independent channels (for miniVNAd} or 1 channel (for miniVNA standard);
Independent attemator controlfor each channel (fror60dB to 0dB), only for miniVNA Pro;
Adjustable phase difference between the channeld 80 degees);
Large DIGITS;
Extremely easyandintuitive operation, even with small screen devices;
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http://ac6la.com/zplots1.html

Optionto manually enter thdrequency throughthe numeric keypad;

Work in manual frequency seir continuous (ive) mode;

Rotary knobaddedto changeparametersin both manual andive modes The knob provides acceleration

Sweeper mode (sweep a frequency interval in a specifiedustnaf time),

Frequency calibration can be done in a very intuitive mode from Generator mode

9 Cable data mode with the following features:

Large display objects;

Extremely easy and intuitive operation, even with small screen devices;

Automaticcalculation for Phase and Lossckground control graphs

Gonnect the cable to be measured at the DUT connector with the other end open;

Tableof wellknown coax cables and their Velocity Fasti@rincluded

Measure and calculate cable length from lessrtimeter to hundreds of meters;

Cable length is measured in 2 steps, for better precigg@tond step reducdhe frequency interval)

Measurementsn units ofmeters or feet

Measure cable loss for frequencies fré@ To 18200 MHz;

Operatedn Offlne mode, if the cable was measured before and data savedile

1 Xtal EXPERIMENTAL mode with the following features:
V Manual or auto measurement (you can enter the marked frequency to speed up the measurement);
V Measure resonance frequency, Rs (at reswsg and Q;

< <K<K <KL

<K<K <K<KKLKKLK KL

<

Limitation s
The arrent version of the application has the following limitations:

1 Supporsonly onemanufacturer mRS mini Radio Solutigns
9 Canimport only CSV files in a specific format (or exloitom the applicatioh
1 miniVNA PRO2upportedonly over Bluetooth

Operation

WARNING!!

Use this application on your own riskbo not expose the miniVNA or Extend&y high RF fieldsl cannot
be held responsible for any damage caused to your Vdial/or Android device.


http://miniradiosolutions.com/

Icon buttons
A series of icon buttons (described in the table below) are used to operate through the application.

]

Connection setup or application/connection reset

Go to main application screen

Exit application

Access thenenu

Back to the previous state

Switch to graph display (reflection mode)

Switch to Smithchart display (reflection mode)

Resetstatus in Smithchart mode

Take a full screenshot

800 10 DE

Starting the A pplication
Downloadand installthe current version of the applicatiofiom the Google Play Storento your Android deviceSearch
F2NJ OKS yIYS a.tdzS +b! ¢ 2NunmtS GKS fAy1 FNRY GKS (2L

If you have installedraolder version of the application (0.1 to 0.4pleaseemove it before installing the new version.
The new version has some changes in the stru¢toéfthe previous version is not uninstalled, you will have two
verdons installecht the same timeThere is no need to uninstall the previous verdiahis greater than0.4.



Startthe application (named@lueVNA with the followingicon.

If a new version of the application is available for download, you will bi§iesband able to install it directly (if you
want).

MiniVNA Android Controller v3.0b3 © Dan Toma (YO3GGX) - 2012-2021
» ®

A new version (v3.0_b4)
is available for download

INSTALL LATER EJHAT‘S NEW

STD mPROZ EXT | TIN

Click install if you Want topdate the application to the latest available version. For beta/experimental versions the new
apk will be downloaded from my web server, for the final releases directly from Google Play Store.

NOTEYou are prompted to update only one time per day.
If youstart the application for the first time,ou will get the followingstartup page:

MiniVNA Android Controller v3.0 © Dan Toma (YO3GGX) - 2012-2021

@re

My Chromebook info:
Model: Google octopus (octopus)
0S: Pie (28)

Screen size: 6.3"(~161dpi)
Used area: 883x503 (~16:9)

Offline mode

sto [ Proz| ExT | TN |



Slect the typeof deviceminiVNA: MiniVNA standard, miniVNA PmainiVNA Pro®r miniVNA Pravith Extender or
r‘

D)
miniVNA Tinyand then press osetup icorL‘J. Youwill be prompted to select connection mode.

MiniVNA Android Controller v3.0 © Dan Toma (YO3GGX) - 2012-2021

s r@

Select connection mode
iopus)

ipi)
6:9)

Bluetooth [ Network

STD mPROZ‘ 3 4) ‘ TIN ‘

The screen will automatically adapt to the device tygsolutionand display ratio (4x3, 16x9, >= 2:1).

Connecting over Bluetooth
NOTEBe aware that starting with Android 6.0 and up, you must activate i@mc&erviceso be able to scan for
Bluetooth devices. You can disable this feature if you want, after first successful connéckid®. YAV A +b! Q&

functionalityis disabled whethe deviceit is connectedver USBso you cannot power the miniVNgver USB and use
Bluetooth connection

Currently only miniVNA Pro and Pro 2 support Bluetooth connection, but you can build your own Bluetooth module for
miniVNA Standard (see the documémre or here) or Tinyt NBBluetoodé 6 f dzS If Bludzdoth2syisbenabled, a
prompt will appear to ask if youwantto beenabléedNB aa &, 9{¢ G2 Ftft2¢ OGKS | LILX AO

MiniVNA Android Controller v3.0 © Dan Toma (YO3GGX) - 2012-2021

| Z:I . @

Bluetooth is disabled
Do you want to enable it now?



https://www.yo3ggx.ro/minivnabt/miniVNA_BT_akk_v1.0.pdf
https://www.yo3ggx.ro/minivnabt/miniVNA_BT_akk_v.2.0-YO3IDN.pdf

bSEG &2dz Attt 0SS alSR G2 ltt2¢ .tdS+xb! G2 |
only during the initial connection setup.

(@
O«
(s}
QX
Qx
pu
(V)

Allow xBlueVNA to access this
device’s location?

While using the app

Only this time

Deny

The app will start searchirfgr the available Bluetooth devices.

MiniVNA Android Controller v3.0 © Dan Toma (YO3GGX) - 2012-2021

Bluetooth devices found nearby 0
» @

__-{PRO SN 0466

-

o Living Room TV

itphone info:

BSCIP6512/15 855 (g3._global_com)
'HO2034M7F8S hmallow (23)

\: 5.5"(~540dpi)
560x1440 (~16:9)

ne mode

STD m PRO2 | EXT | TIN

Select the name of the miniVNA from the IIBRO SN 0466 in this case for a miniVNA Pro). Higawt pair the
miniVNA before, you will be asked to do it now.

Bluetooth pairing request

PRO SN 0466

Enter PIN to pair the device.

e.g. 0000 or 1234

Use QWERTY keyboard

CANCEL

10
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Note: The images above can be a little bit different depending on the Android version, as some of the prompts are
system based.

at

The conection will be established. The area of the icon buttons will go blue and the battery voltage will be displayed.

You will see the Bluetooth big icon over the miniVNA image.

MiniVNA Android Controller v3.0 © Dan Toma (YO3GGX) - 2012-2021

My smartphone info:

Model: LGE LG-D855 (g3_global_com)
0S: Marshmallow (23)
Screen size: 5.5"(~540dpi)
Used area: 2560x1440 (~16:9)

miniVNA Pro
BTdev: PRO SN 0466 [00:12:6F:20:AA:8C]
FW: V2.6 13/05/2012

STD m PRO2 | EXT | TIN

NOTEThe battery voltage text color will change to yellow when low level anddavhen critical. When red, recharging
the miniVNA battery is mandatory to prevent battery damage. If your analyzer use an external power, the displayed
voltage can be even over 5V.

Connecting over USB
You can connect over USB to any of the availableMNiAimodels, but for Standard and Tiny this is the only connection

r

o
mode available. In the startup page pressL"‘ and then on red USB buttoiou will be asked for permission to
access the USB Serial deviclNBS &4 ahYé @

BlueVNA
Allow BlueVNA to access FT230X Basic UART?

CANCEL OK

If connection isuccessful, the following message will be displayed.

Connected successfully over USB!

Screen size: 12

11



The big USB icon will be displayed over the miniVNA image.

My smartphone info:

Model: Google Pixel 3a (sargo)
0S: Android 11 (30)
Screen size: 5.6"(~443dpi)
Used area: 2220x1080 (~2:1)

miniVNA Pro
FW: V2.6 13/05/2012

Connect your miniVNA over USB through an UTG adapter and provided USB cable, eCéama}&BJSH(male) cable
(miniVNA Standard, Pro 8ro2) or USE(male)/miniUSB(male) cable (for Tiny) if your Android devices us€ W&
connector.

NOTE Be aware that some Android devices does not provide enough power for a miniVNA to work maliableork at
all. This is not application faultoBsible workarounds are to use shorter/ticker cables or a powered OTG adapter (to
build one checkere).

Connecting over network
NOTETouseWi-Fimode, the miniVNA must be equipped (as an aaia) with aWi-Fito serial interface or use a COM
port redirector if installing this app inside an Android Emulator @keStacKs

If Wi-Fimode (if availableon your miniVNA through a thirgarty modulg is selected then a promptfor the IP address
and port used by your miniVN#&ill appear

192.168.1.123:2143 > @

(014 ' CANCEL

My smartphone info:
Model: Google Pixel 3a (sargo)
0S: Android 11 (30)
Screen size: 5.6"(~443dpi)
Used area: 2220x1080 (~2:1)

Offline mode

STD mPROZ EXT | TIN

Enter the data in the formaPaddr:port(or hostname:porf and then press OK.

12


https://forum.xda-developers.com/t/guide-how-to-make-otg-cable-with-external-power-connector.1828032/
http://www.bluestacks.com/technology.html

Connectionwill be established automaticalltatus panelill go green and th&Vi-Fisymbol will be displayedn top of
the miniVNAImage.

L)

My smartphone info:
Model: Google Pixel 3a (sargo)

0S: Android 11 (30)
Screen size: 5.5"(~443dpi)
Used area: 2220x1031 (~2:1)

miniVNA Pro
Me: 192.168.33.182
VNA: 192.168.33.2:4321

Thepane hosting command icons will change color depending on the connection: mode

Sym_b(_)bn to_p of the Connetion mode Status panel
miniVNA image color

miniVNA connected over USE Magenta

miniVNA connected over

Bluetooth Blue

miniVNA connected ovedi-Fi | Green

No symbol Offline modeor not yet

connected Gray

Inthe right part of the screerinformation about your Android device and connected miniVNA (if BngisplayedThis
can be useful to help me debug the application if an error occurs.

NOTEPIlease write the infomation or save a screenshot of the stapiscreenandopen a ticket in the YO3GGX Apps
bug tracking sitdnere.

13


https://support.yo3ggx.ro/

If for some reason you want to restite connection mode or to completely reinitialize thenfiguration fileto fix data
corruption,long pess on theSetup iconSelect betweemConnectiorse (only) or éEverything (a fullapplication reset

MiniVNA Android Controller v3.0b3 © Dan Toma (YO3GGX) - 2012-2021

O

Initialize? ‘go)

i)
)

Everything Connections ' Cancel

VNA: 192.168.33.2:4321
STD mPROZ EXT | TIN

Adjust Grid Settings (Mode and T ransparency)
The grid looks different odifferent Android devices, depending on the display technolggslity, or screen size.fe

graph gridcan be adjustedccordingo your preferencesThegrid transparency or the grid lines (between dotted or
dashedcan be adjusteq

If the calibration data was previously stored in the application configuratiorttig® immediately after pressg the
OSTARHiconon a blank grapithe grid can beonfigured.

NOTEOnly before any other operatior (g.,Capture Calibration orHle Load)canthe gridbe adjusted

First activate as a minimurhe buttons for: SWR, Z, RL and Phase, to display all the available horizontal grid lines
Then, fide one finger horizontall{gesture)to toggle between dots or dashed line as in the following pictures.

1434 1439 144 1434 1439 144

Slide one finger vertically in upper diremti(gesture)to decrease grid transparency or lower to increase it. The new grid
settings will be saved in the configuration file amidl be used at eaclapplicationstart.

14



Using the Application M enu

()
Theapplication menwcan be accessaasing ‘0 iconfrom any current mode of operation (except start screen)

The main menu items will slide to tleenter of the screen as buttons shown below.

REFLECTION ERANSMISSION

GENERATOR CABLE XLCR

r SAVE r LOAD [ CALIBRATE
F

FONTSIZE

’ EXPORT ’ IMPORT
HELP HISTORY
il o

143.4 1439 1444 1448 1453 1458 1463 146.8 180

Preson one of the menu buttonso selectdesired function

Gl 9[té odzidzy oAt BskiYydeiwKete youlcinseled thdlldngudge i 1hé tapyled page of the

window.

Gl L{¢chw, ¢

<
Blue VNA Android Application User’s Manual

(TO be updated) »Gongl-c play
Version 2.0 Jan 24, 2018

odzit2zy oAttt RAALI I & GKS FdzZA f | LILX AOFGAZ2Y K

Version 3.0_b1 (from latest 2.x Play Store &
version)
Improvements:

- support added for miniVNA Pro 2 (16 bit only for the moment)
- "dangerous" permission for external files access no more required

- easier, faster and more reliable connection over Bluetooth

- redesigned GUI, with icons for navigation through the features

- dedicated icon buttons for dlllbackaliil and application exit

- better handling Android 10 and up and displays with factor >=2 or 4:3
- files (data, exports and calibration) are now accessible in
/Android/data/ro voRanx htvna/files when eonnected from a PC over

15



Calibration

Reflection (Antenna) Calibration Using the Wizard

If using the application for the first timie any mode except Offlinend no calibration data was previously saved, when
pressng thed { ¢ ! w ¢ £ yoo ateipibthpfed talo a calibration or to load an existing calibration.fifeyou want to
recalibratelaters 2dzaid Of AO01 2y GKS &/ ![L.w!¢9¢ odzidizy Ay GKS

co()

r
00
r

500

[
LOAD

' SAVE
’E)CALIBRATE LOAD FILE CANCEL :

143.4 143.8 144.2 144.7 1451 1455 1459 146.4 146.8

Fora new calibration, select the number of passes (between 1 and 5p@sdthe & 6 w9 0 / ! puttonwsing thet
thumb wheel It isrecommendedo use the maximum value (5) for leresults. In this way, 5 successilaa captures
will averagehe value calculated for each step. The inherent calibration noise will be highly attenUdtectalibration

is done using 1000 steps (non usenfigurable) with interpolation for the intemediary valuesk-or a new calibration, as
indicated on the display in the followinmcture, connect theOPENalibration reference to the DUT connecior leave
both connectors open for miniVNA standaed)d then presshe & h Ydtton.

NOTEThe calibration references should be connected with only finger strength tightness, firm, not too tight and not
loose. No tools should be used to connect or remtheecalibration references.
|

®@ oo
<:| oo}

Please connect OPEN reference to the I 00
DUT connector and press "OK" to start T

- - A 500
5 pass(es) reflection mode calibration

procedure. "LoAD

' SAVE
oK . CANCEL !

143.4 1438 1442 1447 1451 1455 1459 1464 1468

A progress message will be displayed. When the OPEN calibration is completed, remove the OPEN calibration referen
from the DUT connectoforthe miniVNA Proconnect the SHORT (0 ohm) calibration reference to the DUT ctomne
as shown in the followingicture and presshe & h Ydtton again

16



® 0 w<

Open calibration completed. Please
connect 0Q reference to the DUT connector
and press "OK" button.

OK . CANCEL

143.4 143.8 1442 1447 1451 1455 1459 1464 146.8

A progress message Wik displayedWhen the SHORT calibration is completed, remove the SHORT calibration
reference from the DUT connectomdn, connect the LOAD (50 ohm) caéiion reference to the DUT connectas
shown in the followingictureandpressthed hép dzi G2y | I Ay ®¢

@0 o<

Short calibration completed. Please
connect 50Q reference to the DUT
connector and press "OK" button.

OK . CANCEL

143.4 143.8 1442 1447 1451 1455 1459 146.4 146.8

If all 3 stepcompletedokay, the corresponding buttonsn the right sidewill change tagreen.In turn, press eaclof
these buttongo see the calibration graphs for OPEN, SHORT and LOAD, whidtkéatble graphsn the following
pictures(i.e., for miniVNA Pra)Thelarged® Ay G KS 0 | 4 AnMAAZghRhe rdfié@ion dalibration mode.

OPENalibration SHORT calibration LOAD calibration

Optionaly, but strongly recommendediave the calibration data in a file. For tpisrpose presstheda { | + 9 ¢ 0 dzil (0 2

window will be displayed with the list of available calibration files

17



Press isidethe cyan text entry box to open the virtual keyboard and then enter a name for youwvifileut an
extension

SAVE TO FILE

ref_cslib_060521.cpro i SAVE

democalibr.cpro

democalibt.cpro
ref_cslib_060521.cpro

<G

143.4 1438 1442 1447 1451 1455 1459 1464 1468

When readypressthea { ! bt@n to save the fileA confirmation that the file was saved successfullif be

displayed. @ cancel the actioyf 2y 3 LINBaa GKS a{! +9¢ 0 dzi (2 y(gedtNd)tGinakeR S i
the window boxdisappear.

In the application, you have some demo calibritio FA £ S& Ay Of dzR $dRE By derdddibt.ackBere2 O ¢
EEE I' WLINEQ WI2INBE YA yR2ZNM)! WEAWOE DT 2 NIWHA ¥iZ+b! ¢Aye& 2N WaidR
dzZA SR S@Sy Ay hT¥FEAYS Y2RS3I Aahdydewdmt e plag QitkonfetheZaplicatds G 0 |
features.

Toload a previousavedcalibration file press thedl OAR button, alist of available calibration filesnly for your
miniVNA model (if anyyill be displayed

LOAD FILE

democalibr.cpro
democalibt.cpro

ref_cslib_060521.cpro

<

143.4 143.8 144.2 144.7 1451 1455 1459 146.4 146.8

Presghe calibrationfile to load anda confirmationmessagehat the calibration data was successfully loaded.

Calibration data loaded successfully.

18



Tocancel the operatiofpress Back icon

NOTEThe frequency calibratiodata can be added lateif,you savgagair) the file after a frequency calibration is
performed.

To savehe calibration data in the configationfile and start measuringressthed ! { 9¢ o0dziG2y ® ¢ KA &
operationto the Reflection mde screenSeeUsing Rflection Mode chapteronhow to use thisnode.

Transmission Calibration Using the W izard

After the reflection calibratiord 2 (2 ¢ N} YAYAAa&dA2Y Y2 RSthroughthé &pliGatoonmesd ¢ ¢ v
SeUsing the Aplication Menuchapter. If no transmission calibration was performed befargarompt will appeato

do it now through the same wizaw@b inReflection Calibration mode.

First connect the OPEN referentethe DET connector and prese & h Ydtton as shown belowReminder: Use only
finger strength tightness to make connections.

® o

<4

Please connect OPEN reference to the
DET connector and press "OK" to start 5
pass(es) transmission mode calibration

procedure.

OK . CANCEL

143.4 143.8 144.2 144.7 1451 1455 1459 146.4 146.8

When completed, remove the OPEN reference from the DUT connector.
Then,connect a short 5@hm cable betweethe DUT and DET connectors gmdssthe & h Ydtton as shown below.

Open calibration completed. Please
connect a short 500hm cable between DUT

and DET connectors and press "OK" button.

OK . CANCEL

143.4 143.8 144.2  144.7 1451 145.5 145.9 146.4 146.8

When completed, a confirmation messatl@t the transmission calibration data was captured successfully as shown
0St26d tNBaa (GKS ahyYé heaw\irtda/LED ButtoksindeSthedRK B Bultos, avill becbBad ¢
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green toindicatethat both OPEN andOOP calibration were performesida completed message displayed as shown
below.

Transmission mode calibration completed.

Click USE to keep calibration data.

Like inthe ReflectionCalibration modejt is highlyrecommendedo save/load calibration data in a file.
Thegraphs for the twaalibration steps are showy pressing the corresponding button. The graphs must look similar
(not exact)with thosepresented in the following imagdbased on specific devicesl¢rances.

OPENalibration LOOP calibration

[Loap ' [Loap
[ save [ save
["use ["use

| |
143.4 143.8 1442 1447 1451 1455 1459 146.4 146.8 143.4 143.8 1442 1447 1451 1455 1459 146.4 146.8

NOTEFor bothReflectionand Transmission &ibration, the vertical scalef the graphis in relativeunits, with no other
meaning The graph uses autcale to betterepresent the trend which must be similar for miniVNAs of the same
model.

The next step is tpressthe & SE button to save theTransmission calibration data in the configtion file and return
to the Transmission mode.

You are now ready to use your@é OS T 2 Nlatacapiilesfor Refledidséand fRnsmission modes
Frequency calibration is ntdo important for the Reflectionand Transmission modeso skip it for the moment.

A dmilar calibrationprocedure applies for the miniVN#tandard but some of the steps are not aNable on the
standard versionlIf using the Extendethe same procedure applieSee the note below.

NOTESeparate calibrationsire requiredwith and without the ExtendeiToprevent a recalibration each timée
calibration data is saveskeparatelyin the configirationfile. Saveboth calibrations in separate filewjth a distinctive
name.To load the calibration data after a reset, separately load it for Pro with and witbxtender modesThe
application prevents loading the wrong calibration,asprompt will be showin case of error.

Manual Calibration
{EYSGAYSé ¥ NBOI-fAONJ-GAE)f F2NJ | ALISOATFAO Y2RS A a ySSF
buﬁﬁzy éKS)/ LINR Y LJG SR I-)/R aSt SOl FTNRY OENJ\IS&LJE)/IVR’A)/EI 0 dzi
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7EAI

OAAAUN

144.4

Reflectionmode

e . "o jlite=] 4500'RUN

144.8

POAOO OEA O53%6 AOOOTI
file. Using the Main Application S creen in Reflection or Transmission M ode
The screen will look like the following ages for each respective mode

180

FREQ

4000
g0

3000 B z
0

2000

Ol OAOA Ot

Transmission mode

Onthe left side arethe scalsfor SWR and Los®n the rightsideare the scalefor Z, Rs, Xs (all in olsjrand Phasén
degees) Phase is betweeri80 and 180 fothe miniVNA Pro and between 0 and 180 fioe miniVNA standardXs has
an absolute value fathe miniVNA standard and a signed value for miniVNA Pro. Negative vale i®displaykas a
dashed line on the graph.

After a data capture is completedelect which graph to display using thettons on the rightsideof the screen.
In Transmission modeonly Loss and Phase graptas be selected for displayhe transmiden loss scale can be
automatically or manual selected (see later)

When the application is started for the first time, the full availalslege of frequencies is selected.

The frequency rangean be changelby pressng onthead Cw 9 v €

selection ofone HAM band at a timgthe full range or a custom frequency range

I f2y3

[ 2y 3

Select band e o 5
Feom fgom léom

‘40m [30m [20m

"17m [15m [12m

“tom [HF [6m

"2m lcusT [ALL

Avdndawavifl gop up allowindirectly

LINE a a

LINB a &

2y

143.4 1439 1444 1448 1453 1458 1463 1468

2y GKS aCw9vé odzidzy oGAff

0 K Stthe B (T¥eted) daindi 2y & A f f

21

w»



Toenter acustomfrequency range, pregked / | { ¢ ¢ . Ahathérivihgbw wilappearto changethe minmum and
maximum frequencies (in MHz).

° Fmin[MHz]

Fmax[MHz]

1434 1439 1444 1448 1453 1458 1463 1468 150

Adortpressorthed / [ wé wlldiglefe 2hy last entered digit or long press tolete everything from that field.
When readyshortpressthed { 9 ¢ ¢ o0dzi G2y (2 ngrdobtheinétlaincaptivd P dadcgl e NI
operation, long presshed { 9 ¢ ¢ o dzi G2y ®

Changing Application Font S ize

The application font size is automatically set to an optimum value, independent on the system seittimgever to
modify the font size,rbm the graphical menwselectthe & C h b ¢ buktdrt.9This canonly be donein Reflectionor
Transmission mode. For the other modes error messagewill appear

9-5.07V

5--Current Font Size =15
Current Font Height = 40




Slide one finger verticalfgesture)anywhere over the grayed zone (up or down) to increase or decitbasgpplication
font size. The new font size will be modified in real tiswchoose the optimurasizeaccording toyour preferences
When readyslide one finger horizontalligesture)over the grayed zone toxé this mode through manimation. The
new font siz will be saved in the configationfile for further use.

At next start, the newont size value will be displayeal the infamation sectionof the startup screen.

Using Reflection Mode

To start adatacapture short press oril K RUNEbutton. A standad datacapturebeginsusing 1000 steps and takes
about 5secondsto completefor a miniVNA Pro

¢ K KRUMibutton becomesed during thedatacapture andthen a short message will be displayed.

143.4 1439 144.4 1448 1453 1458 1463 1468 B0

At the endof the data capturghed w! b ¢  illkécoraegrayagain

Longpressngthe 6RUN button will starta continuous data captureor a highefrequency sweepeed, in continuous
mode only the data capture is done with onti00 steps, enough for@ughestimation of the parmeters.

ThedRUN button will remain red during the continuowdataO | LJG dzZNB 'y R (G KS odzid 2% yI YS
To stopthe continuousdatacapture pressthe & { ¢ Muttén. The graph willisappearfor a few seconds and a fulhta

capture will becompleted automatically witlfwith 1000 steps).

NOTEThe same graph can be obtained in Offline mafithe providedsrhf10vhf _demopro.vedile is loaded. This can
be done through the FILEDADmenu or by just pressinifpe 6RUN button when in Offline nade.
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Pressa button on the right sidecorresponding ta parameter to displayn the graph Thecorrespondinggraph will be
displayed with the same color as thatton.

Negative Xs values are displayed with ahgaisline (only for miiVNA Po or Tiny).

Displaying Vertical M arker s

Slide one finge¢gesture)verticallyfrom thetop to the middle of the screeto place a marker. The marker will be
displayedn that positionas ayellowdotted vertical line A box will appeaat the left lower corner. All selected
parametervalues will be displayedThe boxcan be movednywhere on the screen by draggingTihe marker can be
moved the same way.

9-4.97V

3Marker 1 values:!
F=132.865MHz
SWR=24
Rs=16.90
Xs=-133.1Q
““Loss=-0.7dB
Phase=-41°

2

1.5

1

125 131

Marker data box can be dragged around the screen for optimum visibility of the graph.
You can display a second marker using the same gesture, when one marker is already visible. The second marker will
displayed in red, including the corresponding values box.
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400Q FREQ
90°

. : L‘I'-; | d oy 1807
94.97?! ,-‘" e . D &8 .- RUN

Marker 2 values:
F=155.676MHz 3000 IS

: : LA T SWR=44 0°
3Marker 1 values: N ? Rs=162.50
F=132,865MHz VA | Xs=-572.90Q 2000
SWR=24 foiff {oio- Logs=-0:4dB

2Rs=16.90 AT Phase=-9° 90° Phase

1 5Xs=-133.1[l j \ Af=22.811MHz - 1000
““Loss=-0.7dB / . |ALoss|=0.3dB ﬂ
Phase=-41° |APhase[=32° ggg

~ -180°

1

125 131 136 142 147 152 158 163 169
For the second marker, the difference is automatically calculated for frexyuand for Loss or Phase (only of the

respective parameter is selected using the corresponding button in the right).

To remove the marker repeat the same gesture as before but in opposite direction, from the middle of the screen to the
top. Themarker sie boxcan be toggledbetween rormal and full screen size by one tap it. In full screen modét will

look like the following image:

Marker 1 values:
F=133.189MHz
SWR=24
Rs=16.90

Xs=-130.8Q

. | r . — 1
124 129 134 138 142 147 152 156 160 165

Finding the Frequency for the M inimum SWR
When inReflectionmode, slideyourfinger (gesture)from the middle to thebottom of the screen. This will toggle the
display of agrayed boxcontaning all the selected paramet&aluesfor the frequency where the SWR has a minimum

value

f=144.27MHz | ‘
SWRmin=1.23 | '
Af(SWR<2)=2.324MHz
Af(SWR<3)=4MHz
RL=-19.8dB
Phase=150° |
Rs=41.60
Xs=4.30

147 152 156 160 165
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Besides the Jaes for the selected parameter valyégsK S 6 | Y Rg A R K :1lapd¥ob a SWR NIl bd 2 w  f
displayed too. If minSWR is A 3hen the bandwidthvalue will not be displayed

Tappingon the box with the values will togghetween standard anélll screen mode which can be usefot work
outside to tune an antenna.

180"

e D @ & 50 r goN

8 Dl W 4000 [PEREQ
f=145.514MHz, 90°

SWRmin=1.1

Af(SWR<2)=2.649MHz 3008

Af(SWR<3)=4.432MHz
Z=54.90
- RL=:26,1dB
~._Phase=-19°
Rs=54.90

Xs=-1.80Q
136 142 147 152 158 163 169

Using the same gesture (middle to bottom) will close the box.

Zooming and Shifting the G raph (Frequency Axis)
&S 1y &NRTolR®@atureto zoom the graph horizontally or to shif the left or right, inside the limits of the
captured data. By defaylthe capture is done with 1000 steps, so even if you zadmthe graph, the quality will be
maintained Use two fingers to touch the scree@nd spread them to zoom in, bring them together to zoom in.

In the following picturs, the originaldata capture file(top) at full frequency range and &m zoomed to the interest zone
(bottom) without datarecapture.

Full Frequency Range
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| -90°
1000

500
! 11.8x 250
145 147148 150 152153 155 15180

Only when zooming, the zoomitfactor is displayed in the lower right corner of the graph.
You can revert to the default display (no zoom, no shift) by simply sliding&r$(gesture)anywhere on the display.

Extend the Display

A useful featureespecidly for small screen deviceis to extend the graph to full screefap the screenmthe leftside
of the Y axign the Loss and SWWRalues zone

The buttons from the righsidewill disappear.

1000

1500
2.2% 250

137 140 142 144 147 149 152 154 157 159

To display the buttongap againin the samearea

Changing the Impedance Scale
There are3 possible scales for the impedance: 1000, 500Hy@bhms. The default scaléhe one wherthe application
is started,is 500ohms.
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To change the scallang press on one of the impedanbattons (Z, Rs or Xd&'he scale will be changed in the following
order: 5061000100p n n X

RUN

F
FREQ

4000
SWR

3000
4000

2000

10002
500

Saving Data to a File
To save captured dataelectéFILE SA¥Eom the extendedmenu bard a 2.8B5
A small window will appear prompting to enter the name of the file to save without the extension.

SAVE TO FILE

136mhz_gp_demopro.vec
| absmilitary_demopro.vec

| hustler40 40_demopro.vec

hustler40-all_demopro.vec :

131 136 142 147 152 158 163 169

If the Smartphone/Tabletdoes not have a SD card, data will be saved in the internal mefioeyfilewill be
automatically created with the .vdide extension Enter the namavithout the extensionn the cyardatafield from the
top or select an existing name to override the file and then pte§sSAVE 0 dzii (G 2 y

To cancel the operatiorslidea finger from left to right(gesture)2 @S NJ (1 KS & {ext anQopar long Erésg éhé

SAVE buttonThe window wiltlisappealin a short animation.
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Using the Smith Chart
TheSmith Chart can be initiated only in Reflection mode.
To activate the Smith Chawthen in Reflection modepress the Smith Chaidon:

" sWR | Phase

Tz [y
’ Rs ' Xs

Band: 120-174MHz
f = 147.027MHz
SWR=2.35
Phase = 38.1°
Rs =79.30

0.5

I = 0.318+0.249 : [ —

TheSmith Charscreen contaiathe following fields:

T

5 icons in the lefto navigate(from top to bootm)through: Menu, Graph mode, Take Screenshot, Reset Smith
Chart mode to frequency and go Back

Virtual LEQ(top left) ¢ used to display theannection mode (Blue Bluetooth, Greerg network, Magenta;

USB, Cyaq Offline mode, Gray disconnected);

RUNg button, usedto start a new capture (if in @ine mode) or to load a data file (ffline mode). Long press
on this button to start a contimousdatacapture with only 100 Steps (s€apture data from VNA

Bandq same usage as for Reflection or Transmission modes;

SWR, if this button is pressed, the button color wikécomeyellow and use the slider to set the constant SWR
circle on the diagram. The following values are available: 1.05, 1.1, 1.2, 1.3, 1.4, 1.5, 2, 3, 5 and 10. The
O2NNBaLRyRAY3 daO4eaisplayed on fhe diegran® FhisXDicl&willdeinain visible as long as
the Smith Diagram is activated, @vwhen selecting@nother button. The points on the Smith Chart whére
SWR has the specified valuae represented with a yellow dot;

RUN

m Phase
Sz [z
' Rs ' Xs

Band: 120-174MHz
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1 Phasec if this button is pressedt will change the phase betweett80xand +18& using the slidefstep X). The
points on the Smith Chart whethe Phase has the selected vadage marked with a green dot;

Band: 120-174MHz

1 Z-if this button is pressedt will selectone ofthe following values for [Z]: 25KX KE®nKZp MIZ NP nH AN
KZ ®a nH and 1000K. The points on the Smith Chart whd@ has the selected value are marked with a
cyandot;

" swr | Phase

B
' Rs ' Xs

Band: 120-174MHz
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1 |Z0] -if thisbutton is pressedit will select a value for the reference impedance from the same list as for |Z|. By
default, the Smith Chart is displayed for |Z0| =BE 0 dzii daibe &hargedthdz®lected value is
displayed in the pper right part of the chrt (with red background.

The new selected value is kept for any new measurement.

| SWR | Phase

L
' Rs ' Xs

Band: 120-174MHz

1 Rs-if this button is pressedt will select a value for theeal value of the reactance (Rs). The same values as for
|Z| are available.The points on the Smith Chavhere Rshas the selected value are marked with @ange

dot;

| SWR | Phase
Pz Pz,
| ks |0

Band: 120-174MHz

Rs=1000Q
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9 Xs-if this button is pressedt will select a value for thenaginary value of the reactance (Xs). The same values
as for |Z| are availableThe points on the Smith Chart whexXshas the selected value are marked witblae
dot;

" SWR | Phase

Tz [y
’ Rs

Band: 120-174MHz

1 Values frame in this spacethe current cursor values for Band, f (frequency), SWR, Phase, Rs and Zs wil
be displayed in their respective colors;
9 Slider used to go through the available values for each parameter. Position is marked with orange color
onthe leftside
 / dzNN3XB yaicompjex@diud) is displayed the lower leftsideof the chart;
1 Current |Z] value is displayed in the upper left corner.
Note the following is possible, a full 1000 stégtacapture inthe Online mode (pres§ K RUNSbutton), continuous
capture with 100 steps (long press K RUNbbutton) or usealoaded or imported data (s K BOA& or {MPORE
button from the meny.

Using the Transmission M ode

To use Transmission mode, select it using one of the menus. The operation isteithiéeReflection made. The
difference is thameasurements are made using two connections, one generating a signal as an input to the device
under test (DUT) and the other connectiasan input detector (DET) where the transmission measurement is made.
Only Transmission Loss and Phasmasurementsre available as values.

By default he Transmission Loss scale is autonsgicafter a capture3 steps are used for the end scale valiB&xiB,
60dB and 9@aiB. This is used to get amich dynamic rangas poskble without user interventionYou can after that
change the scale using the 3 buttons (30dB, 60dB and 90dB).

As usually the Transmission mode is used to measure filters, abutté$a 4 C[ ¢ wé A& | @FAflFof S
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In the following picture you can see a capture in Transmission Huaga 80m BPF fronsV1AFN

"FREQ

'Phase

'30dB

'60dB
90dB
FLTR

'FREQ
Band pass filter detected

Atten.(center) = 7.5dB
Center freq = 3.74MHz "Phase
Cut-off f1 = 3.402MHz B
Cut-off f2 = 4.078MHz
Bandwidth = 675.68KHz " 60dB

=6
§ 90dB

FLTR

The application can automatically detect (in most situations) the filter type (low pass, band pass, band reject or high
pass), adjusting the calculated parameters accordingly. Pleagedxe@ that this is still an experimental feature, so it
may fail with some filters. Click on the data box to remove it from the screen.

If you want to measure some othélter parametersor the automatic measurement does not work for a specific filter,
@2dz Oly dzaS GKS daids62 YIFNYISNRE FSFEGdz2NBE FyR NBFR GKS | ¢
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https://www.sv1afn.com/en/products/miniature-hf-band-pass-filter-diy-kit-1.html

In the following picture the band pass at 30dB is measurethifosameC based band pass filter using two markers.

en<h

Marker 2 values:
¢ F=5.364MHz
Marker 1 values: ! Loss=29.8dB
F=2.827MHz { Af=2.537MHz
Loss=29.9dB ! |ALoss|=0.1dB

1.5 2

[2y3 LINBaa 2y G(KS a!GiaSyé odziti2y G2 bdzi2YlLGAOLEEe YSI

" FREQ

’Phase
':-JodB

i Marker 2 values: VGOdB
Marker 1 values: { F=4.218MHz
F=3.307MHz . Loss=14dB 90dB
Loss=14.1dB i Af=0.911MHz

3 e FLTR

Two markers will be displayed and a red slider in the bottom of the screen. Move the slider left or right do
decrease/increase the attenuation to be castesied for the bandwidth measurement.

Taking a Screenshot
Totake a screenshot of what is currently displayedich Screenshot icon

The name of the file has the following formatini VNAMMDDYYHHmMmnNg

Xwhere

MM is the month (0112),
DDis the day (0131),
YYis the year (12),

HHis the hour (0124) and
mmi s the minute (0159).

The PNG picture is saved in teports  subfolder.
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Loadin g Data from a Fle

Toload data from a .vec filselectdFILE.OALR from the extendedmenu. A small window will appear prompting to
sekct the fileto load. Duch the desiredile. Follow the same steps described in fReflection Calibration procedureOn
the left side of the screerin the backgroungda vertical text showng the current VNA moddleing use¢but only if you
load a file saved for a different VNA type than the one currently selected in the startupTtageame of the loaded file
is displayed in Cyan color in the upper middle part of the screen.

Exporting Data to be Used in External A pplications
BlueVNA is able to export data in 3 different formats: Zplots, S1P and@&Sifefbrmats are showrin the following

examples:

1 %L 2G& O0BEGEYyabYYy a

T { mt

"Frequency(Hz)","Return Loss(dB)","+Phase( deg)"
1000000.000000,0.829000,128.496094
1029029.000000,1.063800,160.136719
1058058.000000,1.005100,159.609375
1087087.000000,1.005100,158.906250
é

6 SELGSFEAX2Y a
Frequency(Hz),Return Loss(dB),Phase(deg),Rs,SWR,Xs,|Z|
1000000.000000,0.829000,128.4 96094,4.349966,14.158465,23.997530,24.388597
1029029.000000,1.063800,160.136719,4.331952,11.895669,8.718664,9.735549
1058058.000000,1.005100,159.609375,4.165849,12.390331,8.959275,9.880430

X

6 SEdSyER 2y @
! created by BlueVNA at 11/24/2012 19:2 2:57
! generated using BlueVNA Android app v0.5.9.5
#MHz S MAR 50
130 0.9163369523325197 144.1483154296875
130.03003 0.9070582405335701 144.41029357910156
130.06006 0.9086618422139108 144.4204559326172
130.09009 0.9079785936809234 144.389 73999023438
130.12012 0.907173630498886 144.31277465820313
é

NOTESeeBibliographyfor more details about each format.
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Toexportdatad St SOG GCL[9 9-thwt¢é FNBY (GKS YI Ayexéthgedadrted GAY
filesincluding their extension

Enter the namef the file in the cyardatafield on top or select an existing file to override

NOTES:lecting a differentfile type to export {.e., .csv aml export it in.s1p) the previous file will not be deleted, but a

new file will be created using the same name hith a different extension.

Press the button corresponding to the format in which you want tooeiihe file.

The file will be saved e k 6 1 By | Kk SELR NIi&dé F2f RSN

If you want to cancel the operation slide the findgesture)f N2 Y € SF¥d (G2 NAIKG 2SN 49 -t
window willdisappeaiin a short animation.

Importing Data from E xtern al Applications
BlueVNA impors data only inthe CSV format. The file format must be exactly the one used to export in CSV format:
/| {+ OSE&GSHFAARYRAOI LWGdzZNBR 6AGK mnnn &aGSLAY
Frequency(Hz),Return Loss(dB),Phase(deg),Rs,SWR,Xs,|Z|
1000000.000000,0.829000,128.496094,4.349966,14.158465,23.997530,24.388597

1029029.000000,1.063800,160.136719,4.331952,11.895669,8.718664,9.735549
1058058.000000,1.005100,159.609375,4.165849,12.390331,8.959275,9.880430

X
To import a CSV filpresson the corresponding menu item and then select the file from the list of availabdofithat
format. Anerror messagevill appearif the file is not in the correct format aritie import will be canceled.
This function can baseful to display data captured with another applications,(to display a Smith Chart).
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