USER MANUAL

Metrovnc
etrovna o

metrovna.com

o o
L -] www.metrovna.com _.# i':
"L

5'- L |

C ®9 ¢ 72

N Y
AN



ENG USER GUIDE Ver 2.0.70

INDEX

{1 coc, 'b5 |} {! D9 XXXXXXOPPPXXXXXXDPPOPX XXX XXX XXXXX
INTRODUCTIOND @ PX X X X DX X X X XXX PDOPX XX XXX XXX XXX XXXXXXXXXXXXX)

/ haa! b5 59{/wLt¢LhbD POEPXXXXXXXXXPPPXX XXX XXX XXXXXXX
w9C[ 9/ ¢Lhb k ¢w!b{aL{{Lhb !'!b5 /hbb9/ ¢Lhb a9¢l h5 PP

CONNECTIONVITH PC/TABLET.........cc0eeneee. XOXXXXXXXXXXXXXXXXXXXXXXXXXXXX
Lbt} ¢ {9¢c¢cLbD({ I'b5 CwOv,] 9b/ LI9{ XXPPXXXXXXXXXXXXXX X
al!Lb a9b| POXXXXXPXXXXXXXXXXXXDPPPXXXXXXXXXXXXXXXXXX
9!l {, a9bh ] XXXXXXXPPPOPPXXXXXXXXXXDPPPXXXXXXXXXXXXXXXXX
ag9c¢co9w ag9b| PARXKROKXXXXXXXXPOPPXXXXXXXXXXXXXXXXXXXXXXXX
l'te¢eh{2w a9b| PXPPX XX XXX XXXXXXDPPPX XX XXX XXXXXXXXXXXX
.!'b5 a9¢9w a9b| PXPXXXXXXXXXXXXPPPXX XXX XXX XXXXXXX X
wC a9¢9w a9b| XPOXPXXXXXXXXXXXXPPPX XXX XXX XXXXXX XXX X
GR t1l L/ aghb | PXPXXXXXXXXXXXDPPPXXXXXXXXXXXXXXXXXXXXX)
¢ - Dw! t 1 L/ agb| PXPXXXXXXXXXXXXPPOXXXXXXXXXXXXXXXX X
{2w a9¢9w agb; XXXPXXXXRKEKRKREKRLHDUPHDROKRLROKX X X X X X XXX XXX MT

D9b9w! ¢hw a9b) XXOPPOPPPX XXX XXXXXPRBXBRXXXXXXXXKHY XXX X>
/[T L.wl¢Lhb a9b] XXOPPOPXXXXXXXXXXPPPX XXX XXX XX XXXXXXX
LbCh a9b| POXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXX X
21 ¢¢ca9¢c9w a9b| XXXAXXXAXXXXXXXXXXXKXXXXAXXXXXXXXXXXXX XD
wC a9¢9w ag9bhb XIXXXXXXXXXXXXEXXXXXXXEXXXXXXXXXXXDHH

/1. a9¢9w a9b] XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

51 ¢! '/v,L{L¢Lhb a9b) XXXXXXXXXXXXXXXXXXXXXX XXX XXX

DwL5 5Lt a9¢9w a9hb XXXXXXXXXXXXXXXXXXXXXXX XX XXX XX
F'beCL:- a9b)] XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXDPHC

ITIL.w!¢Lhb a9b! XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX>
CLwaz2! w9 !t51¢9 XXXXXXXXXXXXDPXXXXXXXXXXXXXXXXXXXXX)>
a![¢L.! b5 5Lth[9 K HYUGx9WCEL/![ €¢9{¢ XXXXPPXXXXPPDXX
EXPORTto PDEX X DD DX X X X X X X XXX PPXDPDDX XXX XXX XXX XXX XXX XXX XX X X

tb! KW {hCe2] WIXXXDPXXXXXPPPXXXXXXXXXXXXXXXXXXXXXXXXX
cwh] . [ 9{ I hheLDPDXXXDPXXXPPPPXXXXXPPPXXXXXPXXXXXXXXXXX

DECLARATIONOMm b ChwalL ¢, kK PPPXXXXXDPOPPXXXXXPXXXXXXXXXXXXDPXXX X

¢9/ 1 bL/!'[ FYR C! b/ ¢LhBXXX XXX XXX/ X XEXLXIXOX{X YXOBBXXX X X X & X X

Page 2



SAFETY AND USAGE

Handle yourMetrovnawith care. It is made of metal, glass or plastic and contains
sensitive electronic components. It may be damaged if dropped, burnt, punctured or
broken, or if it comes into contact with liquids. Do not use Metrovna if it has been
damaged, for example, ithe screen is broken, as this may cause injury.

Repairs. Do not open Metrovna and try to repair by yourself. Disassembly may
damage the device or cause you injury.

Battery. Do not try to replace the Metrovna battery yourself because you may
damagef, or could cause overheating and damage. The lithiiom batteries must be
re- cycled or disposed of separately from household waste. Do not incinerate the
battery or exceed the recharge time of 6 hours.

Do not charge the battery in areas in the presence of flammable gases.
Disconnect the Metrovna from the electrical outlet after charging and
do not leave unattended while charging

Avoid prolonged exposure to heat fobhg periods of time. in case of
alfomction ¢ turn it off immediately.

Crosseebut Wheeled Bin Symbol
I

Equipment marked with the Crossed -out Wheeled Bin Symbol complies

with council directive 2002/96/EC (t he OWEEE Directived6) in European
Union. For Products placed on the EU market after August 13, 2005, please

contact your local representative at the end of the product's

useful life to arrange disposal in accordance with your initial contract and

the local law.

IMPORTANT INFORMATION Read all the operating instructions, safety tips and warnings in the instruction manual. Identifying
potential hazardous situations and observing the appropriate safety rules will avoid accidents.

Dangerous situations to avoid in order to prevent all risks that are shown above. Never use the Metrovna inappropriately, but

only as described in the user manual. The Manufacturer reserves the date the technical information contained in this manual
without notice.
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Introduction

The Metrovnais a useful tool for the amateur radio environment for the
development of antennas, filters and measurement of transmission lines. This
instrument is technologically very advanced and aims to surpass the best features
of a commercial VNA without neglectmthe simplicity and flexibility of use. Due

to its small size, low weight and use of a rechargeable battery pack, it is perfectly
compatible with all the requirements of a modern Radio Amateur, both in the
workshop, shack and outside. The VNA can alsartterfaced:

° PCs Windows, Mac, Linux

°® Tablets and Android Smaphones

® Additionally, all graphs and measurements can be stored externally. Later they can
be exported for each type of simulation or easily printethtegrated tools allow
e2dz U2 YSlIadzaNB Y X

° SWR

® Best SWR

° Impedance Z

° Resistance R

® Reactance X

° Phase

° Return Loss

®  Transmission Loss
® RFlevel in db

° Power Measurement (Deluxe version)

All settings are displayed simultaneously and can be shown graphically on the
display.

Using convenient menus you caimoose measurements of multiband antennas,
crystals, filters or traps all with extreme simplicity.

Below, the operation of all the internal menus are explained
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Command Descriptions

DUT 500hm (12) OUT/DET 500hm (11) Switch Power On/Off (10)

N T//'

—)p Display (8)

N\,
////

Span (3)
Band +(4) Frequency-(5) Frequency +(7)
Step (6)

Band-(2)

Function Switches and Ports

1.Menu : Internal Menus

2.Band-: Band ChangeDOWN

3.Span : Double FunctionSpan / Virtual Keyboard on/off
4.Band + : Band Chang&JP

5.Frequency : Move Frequency DOWN

6.Step : Set Step

7.Frequency + : Move Frequency UP

8. Touch Screen Dispja

9. USB : USB Port for connection to PC and for charging battery
10. Power On/Off : Power Switch

11. OUT/DET : BNC 50 ohm OUT DET (DETector)

12. IN/DUT : BNC 50 ohm IN ( connect antenna or Device Under Test )
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Metrovna Connection Mode

The Metrovna can operate in two modes
% \
A\

~
\

REFLECTION MOIipkhis mode, the
signal produced by the DDS goes to the
antenna and is analyzed by the Metrovna
through the DUT connectof.he other BNC

mernovoa’s 68~ fi] connector is not used.Usthis

H".E ] configuration to measure antennas.

DATR  DIFWIR ANTFIK Mma/SUM R sun

——
TRANSMISSION MODE e —
In this mode, both the DUT and i ——

DET connection are used.

The signal from the DDS goes
from the DUT connection,
through the circuit / network
DET connector, where it is
analyzed by the VNA.In this
way you can measure, for
example, filters, traps and
crystal
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Connection- PC

T (e e e (o] | T
DATR DIFWIR ANTFIK 4ma/PUR P SUR ¢ \
—
A » JL N | ?
&5
e < STEP

The Metrovna works well with its graphical
display, but can also be interfaced to a PC,

600»

me TnuvnA =

TABLET or SMARTPHONE.

The VNA has a USB port and an internal module so can be positioned up tca®@y. It can also
be connected directly to an antenna, and can perform all measurements easily.

Through the USB port you can connect it to a PC or laptop and simultaneously charge the battery. In
mode you can bind the Metrovna like a normal device throutitfese simple steps:

{SG @2dzNJ t/ 2N {YINILK2yS G2 WwY{SINOKQ Y2RS
{ St SOG Ga9¢wh+b! t wht

L y LJdzi GMHoORNE

Save and Exit.

In a few seconds the VNA should be ' recognized and installed. When connected the data transfer
icon flashes on the display. The green LEDitmdisplay indicates the LINK and blinks to indicate that
the VNA is ready to connect. The VNA can also be powered through the USB port and simultaneously
charge the internal battery, but only when the charging device is capable of delivering a minimum of
500mA.

When connected to the PC via USB you will need to install correct drivers on your PC along with the
relevant software.
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Input Settings and Freguencies

1M+ Z
SET FREQUENCY

14 . 125
HF

| 2
b4 =

7 a8 BRAND +

Virtual keyboard
MmHz 0 HHZzZ eanc-

ENTER =X IT /
um-m

The Metrovnahas a large color touch screen, all settings can be entered easily by touching the
display, or via the membrane keyboard just below.

Using the KEYB key you can activate the virtual keyboard and set:
Operating frequency ( setting the value in kHz or MHz )
HF / VHF / ALL
SPAN , BAND ( to quickly scroll through all the preset frequency bands )
t NBaad WOYGSNID (2 O2y FANXY GKS aSiGAy3a e2dzQ@S A

There is also a traditional keyboard with 7 membrane keys for convenience when you are
wearing gloves or in df cult situations.
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MAIN MENU

When you switch on the Metrovna, and after booting, the Main Menu
appears, allowing you to manage all the internal menus. The first two virtual

keypads cover thelO user menus, with the third row and the service menu for
power measurements.

Main Menu ( Metrovna PRO )

Main Menu ( Metrovna DELUXE )

P'AAy3 GKA&a YSydzz e2dz Oy Slhraiate asStsSoOd Iff
There are 20 submenus for the Deluxe versiammd 15 for the LT / PRO version

Also, on the top bar you can monitor the status of data transfer via USB through a bar that glows
yellow or red.

(@
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EASY MENU

CHECHK

wor{. Q a9b!

The Metrovna has been designed to be fast and simple in use.

Using the BAND keys, you can change the operating band and with the FREQUENCY keys,
the frequency and the step.

You can also activate the virtual keyboard to directly set frequoy and all other settings
easily. The graphics are useful to get to the desired commands quickly.

,2dz Oy ftaz2 OFfAONI UGS GKS aSiNRGyl dzaAy3a GKS
DUT.
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METER MENU

DDSFrequency
BATTERY Level

== — =
oo o w P
IMETER |
14 .165 MHz ¥ 1.71 SWRY (== ==)
RL 11 .66dB

60 O

Phase indicator in degrees
R: Resistance (ohm)

Z: Impedance (ohm)

X: Reactance (ohm) [ = e \
- - :

P: Phase in degrees

Meter Menu

Via this menu, you can do measurements of SWR, IMPEDAREECTANCE, RESISTANCE
and POWER of an antenna connected to the DUT via the DET or power connector.

Just change the tuning frequency using the FREQUENGYSe &4 |y R dzaAy 3 W{ ¢9t ¢
any frequency in the operating range.

Settable steps are highligled with a triangle below the corresponding figure that moves

each time the STEP button is pressébe easy to read reahe logarithmic display shows the
SWR value, while the R, Z, X MULTI METER simultaneously measures all the fundamental
values of an antena and represents them with a vertical meter. (The central value is
50o0hms)Foradjustment of the antenna under test the values of R and Z must be close to 50
ohms, the reactance value X must be close to 0 ohms, and the SWR value should be close to
1:1.

The X value represents the antenna reactive component and the tool indicates the absolute
value without the sign This value depends on many factors such as elevation above
ground, distance away from obstacles as well as antenna loss and should be cloSe to
ohms.

aSladiNBYSyita 2y (GKS QI FY . FyYR&aQ OKeystoljdza O1f & o
reach the desired band, since the VNA has all bandsggefrom 160m to 2m.
In addition, on the Deluxe version, there is also a power meterdBm) available via the

DET connectoBU T- be careful not to exceed a level of + 5dBm on the connector to avoid
damagqing the Metrovna.
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AUTO SWR METER MENU

Span 1MHz

Best Freq'
14.159

Range Sweep

al!l ¢h {2 wMen® ¢ 9 we

Using this menu you can measure the SWR in AUTOMATIC MODE.

Simply by pressing BAND-+you can select the opeteng band from 160m to 2m.

On the left side of the screen, two values appear automatically, showing BEST FREQ and

BEST SWHRVith the Frequency key you can input the precise frequencies that you want to
measure.Moving the white triangular indicator also changes the chart and the SWR measurement
through the range indicating real SWR on the right hand side.

If the antenna has a very narrow lmawidth, you can also select a SPAN sweep using
the keys.In this mode the DDS does not generate a fixed frequency performs a SWEEP
between the values of fstart and Fstop with a bandwidth represented in SPAN.

Here's an example of the above:
e.g.Fstart 9,000 Fstop 19,000Span 10 MHz

This means that the DDS generates a sweep from 9.000 to 19.000 MHz and analyses the total
bandwidth of the 10 MHz SPAN.

The processor identifies the lowest SWR in this RANGE and shows the Best Frequency
and SWR as a numericaalue which is shown on the left hand side of the display.The
SWR of the indicated span point is shown as the larger numeric value at the bottom right

This feature is useful during calibration of an antenna since any changes of element
lengthening orshortening are automatically detected at the point of BEST SWR with split
second speed.
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SWR BAND METER MENU

Multiband SWR s

Frequencies

MULTII

T
pl

BN B P B B O

HMERL

DUT LNK BT
SUT LN 2L, 3

METER > =

SWR BAND METER MENU

In this mode you can test multibandntennas.
Using the + FREQ keys enter the frequency and with the SPAN key you go to the next line.
After setting all 4 preferred frequencies, the Metrovna indicates their SWR.

The VNA tunes band by band and the microprocessor calculates their Bdi€ating the
figure next to each frequency.

This menu is very useful for calibrating multiband antennas such as multiband dipoles
and beams.

This is practical in helping us to visualize the influence of the calibration incorporating the
other bands of tke antenna.

It's well known that in the case of multiband dipoles the variation in length of one element
also influences the calibration of the other bands. The speed 'of processing by the processor is
very high and in a few milliseconds all the data on tdesplay is updated.

This allows real time measurements with absolute precision.
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RFE METER MENU

RF value expressed in dBm
at 50o0hm

Log Meter

DET INPUT MAX +5dB

WARNING dEm mid
1.11 @ .00000

RF Value expressed in m
at50ohm

Graduated Scale

RF METER MENU

In this mode you can measure an RF signal connected to the DET Connector.

Connecting a small antenna at DET you can turn this into a FIELD ANALYZER with an operating
range of-70dB to + 5 dBvith a maximum error of + / 2dB.

Meanwhile, if we insert an RF signal coming from a generator to the DET input, the instrument
can detect dBm through the virtual indicator arrow.

You can also set 0db via the BAND + and BAMDcalibrate the VNA compengeng for cable
attenuation. In this mode, the accuracy of the VNA is not very high but still allows good
measurements in a range between 1 MHz and 500 MMeasurement beyond 500 MHz is
possible but with increasing error.

This feature is useful when you arooking for RF noise or the extent of gain of an antenna or
just to test an RF stage. The impedance of the Metrovna is 50 ohms, so it is recommended in
the case of measurement of critical stages to connect an active probe. The MAXIMUM SIGNAL
measurable s + 5 dB

Do not exceed this threshold to avoid damaging the Metrovna.

Maximum signal on DET = +5dBm
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GRAPHIC MENU

FREQ MARKER

SPAN

BEST SWR
IMPEDANCE
SCALE ATTIVE
TLOSS
FREQ START

MIDDLE FREQSHEP

GRAPHIC MENU
Using this menu you can view the progress of axes SWR, RL, R, Z, X and antenna PHASE.

This can be set via FREQ Step for the central frequency, the microprocessor automatically
calculates on the selected SPAN and th& FART and-§TOP frequencies. This way the curve
is always centered since the span is only the RANGE between the start and stop frequencies.

For example from 10.000 MHz and 11.000 MHz the SPAN is 1.000 MHz

Once the desired CENTRAL frequency is selected with-tleguency + or BAND + keys, the
processor plots the curve on the display. You can turn on the marker by touching (MRK) so
you can view all the settings relevant to a single point. Moving the FRE®eys will translate

the curve to the right or left ad the value MRK is the relative frequency of the marker.

It's important to keep in mind that tool always indicates the Best SWR automatically,
calculating exactly the frequency at the point of best SWR. This function is extremely useful in
understanding what the resonant frequency is. And at any time you can activate the virtual
key-board (Keyb) to directly set all parameters for Band, Span and opera=ng frequency.

CalibrationThe Metrovna has two types of calibration, the first mode is automatic during bog.
When turned on, if the inputs DUT and DET are free, the instrument automatically calibrates and
the display shows Calibrate otherwise Uncalibrated.

Calibration can be performed manually through the CALIB key on the virtual screen

IMPORTAN:TIf the SRN is too high, according to the center frequency set on the display, an

Page 15



