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1 HOW TO REQUEST TECHNICAL SUPPORT AND ASSISTANCE

If you encounter any issues installing or operatBmgartSDR for Windowgth a FlexRadio Systems

Signhature  Series software defined radio, please use our-linen Community
(https://community.flexradio.comj to find information about SmartSDR and the FaBR0radios

LT €2dz YySSR lFaaradlyOS dzaAiy3a (KS /HWNodigeAlled = LX S
FlexRadio Systems Support Communithy

If you are unable to find an existing answer to your issue on the Community, please contact FlexRadio
Systems technical support by opening dlelpdesk support ticket online at
https://helpdesk.flexradiaccom/

For details on how to submit &lelpdesk support ticket, please refer to the following URL:
https://helpdesk.flexradio.corhc/en-us/articles/202118688Howto-Submita-Requestfor-
TechnicalSupport

Hours of Operation: Our Technical Support engineers are available Mémiay from 9:00am
5:30pm Central Time. If you contact Support after business hours, on a holidagkenvde we will
respond to your request for assistance during regular business hours in thethedécketswere
received.
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2 KEY CONTACTS

FlexRadio SystemdJ.S.A

4616 W. Howard Lane, Suitel50

Austin, TX 78728

U.S.A.

Phone: 515354713

Fax:’512-2335143

Email:sales@flexradio.com
HelpDeskhttps://helpdesk.flexradio.com
UserSupport: https://community.flexradio.com

Outside of the USA
Please contact your local distributo6eevww.flexradio.com/distributors
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3 INSTALLING SMARTSDR FOR WINDOWS ON YOUR PC

TheSmartSDR for Windovepplication is the software used to interface with the FEBRO radio
hardware for viewindgrRFspectrum and controlling the radio. It must be installed before you can start
using your FLE&DOOwith a Windows PC

3.1 RECOMMENDATIONS AND REQUIREMENTS
The ninimum required CPU for SmartSDR is an Intel i3 2100T or an AMD Athlon Phengneaier.
Lesser processors may not perform adequately when displaying multiple or full screen spectrum
displays. Howe\er, for the optimal user experience, as most users run multiple applications along

with SmartSDR for Windowesich as loggers and digital mode programs, a epgad CPU or greater
is highly recommended.

3.2 OBTAINING SMARTSDR FOR WINDOWS SOFTWARE

SmartSDR for Windowsoftware is obtained by downloading the installer from the FlexRadio
website:

https://www.flexradio.com/ssdsfor-windows/

Step through the offered list of software to find the latest version (the version with the largest version
number), then click on it to start the dowrdd.

3.3 MINIMUM WINDOWS AND .NET REQUIREMENTS

SmartSDR is a Windows .NET Framework application designed to operate on Winidwdoivs
8.xand Windows 10 The .NET Framework 4sOrequired.

The minimum version of Windows supported by Smart®®1.2.6- is Windows7. The SmartSDR
Installer will automatically detect your Windows version and will notify you if it does not meet the
minimum operating system requirements.

If you need to installNET Framework 4.@he SmartSDR fo¥Windows installer will attempt to
download the necessary software from the Internet. Alternately, you can download it directly from
Microsoft using this web link BEFORE instaimairtSDR for Windows

https://www.microsoft.com/enus/download/details.aspx?id=17851

Please ruiwWindowsUpdate after installingNET Framework 4.0 to gall the required patches and
security updates.
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3.4 INSTALLING THE SOFTWARE

Double click théSmartSDRor Windowsinstaller (for instanceSmartSDR 2/5.0_Installer.exg to
begin the software installation procesgou may see a Security Warniag shownin the images
below.

Open File - Security Warning *

Do you want to run this file?

|1”| Name: C:\Users\Eric\Desktop\SmartSDR_v2.5.0_Installer.exe

Publisher: Bronze Bear Communications, Inc D/B/A FlexRadio ...
Type: Application
From: C\Users\Eric\Desktop\Smart5DR_v2.5.0_Installer.exe

Run 1 Cancel
Alyays ask before opening this file

' While files from the Internet can be useful, this file type can potentially
\ ﬁ‘ harm your computer. Only run seftware from publishers you trust,
N What's the risk?

ClickRunto continue.

The{ YIF NI {5w F2NJ 2AyR264a 9 gcrRenlis@liSphyedashovinPglovS | I NB S

I Setup - SmartSDR — X

License Agreement
Flease read the following important information before continuing. SDR

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

SmartSDR™! for Windows End User License X
Agreement

Revised: July 14, 2017

This copy of SmartSDR. for Windows ("the Software Product")
and accompanying documentation is licensed and not sold. The .,

@I accept the agreement
()1 do not accept the agreement

¢2 OOSLI GKS f A OSy adscept the\dgréen&dy (NI FOX 24 Of dz(R (/2 yi KISy R
NEXT

TheSelecDestination Locatioscreen is displayed as shown below. It is recommended that you use
the default installation location, as it will use the Windows recommended location for the application
files. You may however choose an alternate location.
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B Setup - SmartSDR — X

Select Destination Location
Where should SmartSDR. be installed?

SDR

Setup will install SmartSDR into the following folder.

To continue, dick Mext. If you would like to select a different folder, didk Browse.

|C: \Program Files\FlexRadio Systems\SmartSDR. v2.5.0 Browse...

Atleast 52,5 MB of free disk space is required.

Once you have decided on the installation location &mnartSDR for Windowglick NEXTto
continue.

The Select Componentscreen is displayed as shown below; additional components may be
displayed. The DAX and SmartSDR CAT applications are optional msenipwhich are installed by
default If the DAX application files are installed (DAX sound drivers), the installer will prompt to
reboot the system at the end of the installation.

B Setup - SmartSDR — X

Select Components
Which components should be installed?

Select the components you want to install; dear the companents you do not want to
install. Click Next when you are ready to continue.

SmartsDR. application files 51.6MB
DAX application files 3.6 MB
SmartSDR. CAT application files 3.6MB

Current selection requires at least 59.9 ME of disk space.

ClickNEXTto continue.
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TheSelect Additional Taslksreen is displayed as shown below. It is recommended that you leave

GKS a/ NBFGS

o ORSA1G2L) AQ2y¢

Windowsfrom your Windows Desktop.

2 LJi A2y SHEGOR 6rR

B Setup - SmartSDR —

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing SmartSDR,

then dick MNext.

Additional shortuts:
Create a desktop shortcut

< Back

SDR

Cancel

ClickNEXTto continue.

TheReady to Instabicreen is displayed as shown below.

I Setup - SmartSDR —

Ready to Install
Setup is now ready to begin installing SmartSOR. on your computer,

Click Install to continue with the installation, or dick Back if you want to review or
change any settings.

SDR

Destination location:
C:\Program Files\FlexRadio Systems\SmartSDR v2.5.0

Setup type:
SmartSDR for Windows

Selected components:
SmartSDR application flles
DAY application files
SmartSDR CAT application files

Additional tasks:
Additional shortcuts:

< Back

Cancel

ClickINSTALLo continue.

Thelnstallingscreen will be displayed showing the files being loaded
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B Setup - SmartSDR — X
Installing
Flease wait while Setup installs SmartSDR. on your computer. SDR
Extracting files...

After the application files have been installed, additional driveeybe installed

After a few moments, th€ompleting the SmartSDR Setup Wizzmméen will be displayed as

shown below. It ikighlyrecommended that you review thBmartSDR for WindoviRelease Notes

as they contain important information regarding the features and operafor this specific release

of SmartSDR for Windows  / K S/@W theiR€l&asedNotes (requires a PDF readler)2 LJG A 2 Yy 2
display theSmartSDR for WindoviRelease Notes after SmartSDR installer has completed the

software install.

For a complete listingfall changes in SmartSDR, checkdhe A S ¢ (G KS ofliéhl y 3 St 2 3¢

If you want to start theSmartSDR for Windowapplication after the SmartSDR installer has
02 YLX Si SR Iaufick$naSDR K2SLJiGA 2y OKS O] SR

B Setup - SmartSDR

Completing the SmartSDR Setup
Wizard

Setup has finished installing SmartSDR on your computer. The
application may be launched by selecting the installed
shortouts,

Click Finish to exit Setup.

Launch SmartSDR.
View the Release Notes
View the changelog

ClickFINISHvhenyou have made your selections.

Note: Ifhardware or virtual hardware drivers were loaded as part of the installation process, the
above screen will not be displayed/ou will be prompted to reboot your computes shown in the
image belowto ensure that the newly installed drivers have been properly installed and initialized.
If prompted, reboot your PC before connecting to a Signature Series radio.
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B Setup - SmartSDR

Completing the SmartSDR Setup
Wizard

To complete the installation of SmartSDR, Setup must restart
your computer. Would you like to restart now?

(®) Yes, restart the computer now

(Mo, T wil restart the computer later
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4 CONNECTING TO A RADIO

When SmartSDR stayta dialog box is disgyed showing any radios found your local network.
SmartSDR locates these radios using a network broadcast protocol that is limited to the local subnet
of your network See sectioB, SmartLinkfor more informationon using SmartLinKf your radio is

turned on and is connected tour local network, it should appear in the dialog as shown below:

s/ U\ artSDOR

<4 Name: FlexRadio Systems
wae Callsign: K5FRS

FLEX-6600M

— BlueWaffle KESDTO

@ Available

Settings £F

To start SmartSDR, double clibk radio in the Radios area of the dialog box or click the radio once

and then press the CONNECT button that appagtise bottom of the screed G ! Gridigates 60t S ¢
that you may connecttotheradiobb 2 4GS GKIF G F NI RA 2 {&ve atheruser(sh! @1 A f |
I f NBF Ré O2yySOGSR® ¢CKS a! @FrAftloftSé AYRAOIFIG2NI 2
additional connection.

IP address, radio serial number and other Information for each radio shown in the chooser can be
obtained by hoering the mouse cursor over a radio. Right clicking on a radio opens a menu allowing
you to copy the information to the system clipboard.

On Startup, Auto Connect Last Radio
Auto Connect SmartLink

The Settings option ithe lower right allows for Auto Connect options. By default, @ Startup,

Auto Connect Last Radiption is enabled. This means that if the lastiousedis| @+ Af I 6f S R2 S
require an update, etc., the Radio select®areen will be skipped and the first screen you will see

after launching SmartSDR is the Main Window with Panadapters, Waterfalls, etéutbh€onnect
SmartLinkoption will perform a similar Auto Connect logic if the last radio in use seasected to

via SmartLink.
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If all of theradioisinuse&e & 2dz gAf f &&IBaddreésy or tom@iter name Bhat is Kising
the radio:

FLEX-6600M
BlueWaffle KE5DTO
@ In Use

Settings §F

To connect to a radio thasIn Use select the radio by clicking on it.Ddsconnecbutton will appear
Click this button tmpen a windowand select theStation todisconnect

Connected Stations u

Radio
FLEX-6600M
BlueWaffle KESDTO

Connected Stations

Disconnect Station

Select the Station to be disconnected and then click the Disconnect Station buttanradiowill
then be available for use.
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5 HOW TO UPDATE THE RADIO FIRMWARE

In the eventthe installed adio firmware version is not compatible with trective version of
SmartSDRafirmware update will be required. You will notice that there is a yelladi¢ator o vedet
F2f{ft26SR 06& G(GKS GSEG a! LIRFGSéE Ay G(KS 62E 6KSNB ¢
you to update your radio before you can proced&a.resolvethis discrepancyclick%‘. If

the version of the firmware that is being ind&d is newer than the installed versiotne update

processwill begin

Once the process has started you will see a progress bar showing the approximate completion status.
Upon completion of the update you will s e4=i=s gppear next to the radio in the lisbl. Firmware
updates usually complete in a few minutes. If the progress baragtiee way to the right and stops,

and the update does not complete within a few minutesstart the radio and SmartSDR and try
again. Note that radio firmware updates amot currently possible over a SmartLink connection.

Note: Some firmware update' 1S OKlFy3Sa (G2 GKS NI Rtsipt€rdal LINRE OS 3
0SYLISNI (G dzZNB & 2 KSy (KAA KFLWISyazr GKS NIXRA2Qa Tl
the update is finished. This and other unusual occurrences during firmwadates should not be
consideredoroblems unless they persist afténe update is completeA complete power down cycle

may help eliminate these kinds of issues following an update.

5.1 DOWNGRADING THE FIRMWARE

If the active version of SmartSDh&quires an olderadio firmware version, aop-up window will be
shown toverify that this is being done intentionally.

RadioDowngradePopu,

Radio Downgrade

By selecting to downgrade your radio it will remove the current version
of software and load a previous version to be compatible with the client
software you are currently running.

[ Downgrade | I Cancel ]

Clickindm/ button will remove the current version dghe firmware and install anolder

version that is compatible with theversion of SmartSDRou are running. ClickCancel | to
maintain the existing version difie firmware

Note: If you were not intending to downgrade the radio, check to make sure that you are running
the correct version of SmartSDR.

Once the process has started you will see a progress bar showing the apgiegompletion status.
Upon completion of the update you will s e4=izs= gppear next to the radio in the list bokirmware
updates usually complete in a few minutes. If the progress barajttee way to the right and stops,
and the update does not completwithin a few minutes, restart the radio and SmartSDR and try
again.

Note: If downgrading from SmartSDR2\6+ to something prior, a reset to Factory Defaults will be
necessanafter the downgradeas a result of database schema change3ee sectior38 for details
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on performing the resetOnce the Factory Defaults have besrstored exported settings from the
downgradedversion may be imported.
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6 LICENSING THE RADIO FOR SMARTSDR

SmartSDR for Windovis licensed softwareFlexRadio Systems makes #udtware available under
license to owners and users of FlexRadio Systems 60@3 &stios.Generally a license for the latest
version of SmartSDR is granted as part of a radio purchase with a grace period for those that have
recently purchased just prior to release. F@ any FLEX000 Signature Serigsdio that was
purchased on or aftevay 19", 2017will automatically receive a SmartSDRigense.No additional

license purchase isgeiredin this case Owners obther radios, not licensed for Versi@will need

to purchase a license as part of the installation process.

When SmartSDR is started on a radio that has not been licepsadvill see a scredike this:

— FLEX-6500
a NX6D NXBD

@ License Required

You will not be able to connect to the radio and operate it untitanse igpurchased andhstalled

in the radio. Click on tHessBSSS button to launch the default web browser. You will be directed
to a seres of web pages in which you may purchase the license.

When the purchase is complete, return SmartSDR and click /@ button. The radio will search
for a new license and install it when it is foundt may take up to a minute after the purchase
compktes for the license to become available for installatioA. reboot of the radio may be
necessary to complete this process.

Note: The radio must have access to thieternet for this step to complete.A radio that is wired
directly to a computer that connects to the internet via WiFi usually will not have internet access.
Internet Connection Sharing may be used in this configuration to solve this problgee the
helpdesk at http://helpdesk.flexradio.com for more information.

The license applies to the radio it was purchased for, not to the owner of the radio or any instance of
SmartSDR for WindowSmartSDR for Maestr&martSDR for iQ8 any other radio client. d&h
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radio has a unique identifier that is associated with the license. Only one license is required for any
radio, regardless of the number of instances of SmartSDR that may use the radio.

Licenses are not transferable to other radios. If the ownershipradio changes, the license moves
with the radio.

Once the radio has found and installed the licensdpés not need to be connected to the Internet
to run SmartSDRemote accessia SmartLinkhowever, requires Internaif coursg. In addition to
the license stored in the radio, a coigystored securely onlind/Vhen the radio is connected to the
Internet, it periodically checks its license status and updates it as appropriate.
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7 INITIAL SETUP OF CAT AND DAX

The CAT and DAX subsystems are part o6thartSDR for Windowesftware system. They provide
services for thirgparty programs so that the radio can be controllethCATcommand$ and audio
information can be sent and receivedd DAXaudio channels The two systems take the place of
wired CAT controls and wired audio circuitry used in other radio systems.

The CAT and DAX subsystems are installed on the PC as phd martSDR for Windows
installation. lcons for these programs are placed on the desktop for convenience and can be placed
in the WindowsStart menu or on the Taskbar like any other program. Unique icons are associated
with each program

7.1 INITIAL CAT SETUP

The CAT subsystem provides two ways for tpady programs to control a FLEBR00
Series transceiver. It can synthesize COM ports in the Windows system thatse#irbe
CAT by third-party programs as physical serial communication ports. Iptegram opens
one of theseports, it can sendand receiveaCAT commandand repliego and fromthe
radio. From the point of view of the thixplarty program, the radio is connected to the computer
gAGK | (NI RA ( Ba& g flact thecCABsianimbvedhé idfdrnigodover the Ethernet
connection between the computer and the radio.

The CAT subsystem also provides a TCP/IP socket interface to th@OBOES€ries transceiver so
that programs that use that sort of interface can communicate Wl radio and control it using
CAT commands.

A CAT subsystem icon is installed in your Windows system wh&mthaSDR for Windowsftware
is installed. Click on the CAT icon to start the CAT subsystem. SmartSDR can be configured to
automaticallystart and stop the CAT subsystem. See se@mR.1, Menusfor more details.
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The CAT subsystem candmnectedo any FLEXR00O Series transceiver that can be reached by the
Windows PC. A radio chooser window, similar to the SmartSDR chayggeas when CAT is started

and no radio has been chosen:

- X

s/ \artSDR

MName: David Fisher
Callsign: NX6D

FLEX-6600
6600 NX6D
@ Available

Settings £}

All FLEX6000 transceivers available in the local area network will be shown in the chadbek.on
the desired radio then click the Connect button to connect the CAT subsystem to the radio. CAT

supportsonly one radio at a time.

The CAT subsystenan also use SmartLink to connect to a remote rad@ietails about this mode
of operation are foundn section8.3, CAT and DAX in SmartLink

Oncea radio has been chosethe CAT control panel appears, which will look similar to the

following:

BB SmarSDRCAT..  — [m] X
Settings 4}
FLEX-6600M
- BlueWaffle
KESDTO
Station: | FLEXDEV4 v @ ‘

Serial: COM4

Slice: A Auto Switch TX

Process: (None)
C TCP: Port 5002
Slice: A Auto Switch TX

m UDP: Port 12061

A &S e
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The control panel displays the radio that has been selected by the CAT suhsysemlected
Station,andthe CAT connections that are available to that radio. Details about the use of the
control panel are foundinth@ Y NG { 5w /! ¢ {2FGd6IF NB | aSNRa DdzA RS

Selecting a Station is the next step. Imetworkedsystem, since there can be more than one
operatingposition(possibly in different locations), it becomes important to understand which
Station to use as an operational context for CAT. Usually this is as simple as choosing the Station
that is running on the same PC (or Maestro/M Model, depending on evtiex operator will be
primarily operating. Until a Station is selected, no ports will be shown since this context is
necessary for the operation of CAIf the selected station is not available, the blue circle to the

right of the Station selection Wilurn red to indicate the Station is not currently connected to the
radio.
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TheSettingsbutton on the control panel and on the CAT choospens a menu obptions as
shown below:

B smarSDRCAT..  — m} ®

Settmés ':}

ELEX-66 Select Radic...

h 6600 On 5Startup, Auto Connect Last Radio
NX6D

Auto Connect SmartLink
T

TheSelect Radimption closes theCAT control panel and opens the CAT chooser.Ofhgtartup,
Auto Connect Last Radiption causes the CAT subsystem to skip the chooser and connect to the
last radio it was connected forovided that the radio is available upon startugy/hen theAuto

Connect SmartLinkption isalsoselected, CAWill automatically connect to a remote radio, using
SmartLink.
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7.2 INITIAL DAX SETUP

The DAX subsystem provides digital audio chanties cary audio information
between a FLEX000 Series transceiver and thiparty programs. This section
D AX describes the initial setup of the DAX subsystem control panel. The control panel
provides status information for the TX Stream (audio that will be tratied), the RX
Streams (audio that has been received), the MIC Stream (microphone audio) and the
IQ Streams (raw receivesigna). On/Off controls and Gain controls are provided for each of these
streams on the Control Panel. Ssection33.1.3 DAX Control Panel Setujpr the controls that
configure the X streams.

A DAX subsystem icon is installed in your Windows system when the SmartSDR for Windows software
installed. Click on the DAX icon to start the DAX Control Panel. SmartSDR can be configured to start
and stop the DAX Control Panel. See se@®2.1 Menusfor moredetails.

The DAX subsystem can be connected to any-BQ&XSeries transceiver that can be reached by the
Windows PC. A radio chooser window, similar to the SmartSDR chooser, appears when DAX is started
and no radio has been chosen:

Name: David Fisher
Callsign: NX6D

w 6600 NX6D

@ Available

FLEX-6600

Settings &F
All FLE>6000 Sees transceivers available in the local area network will be shown in the chooser.

Click on the desired radio then click the Connect button to connect the DAX subsystem to the radio.
DAX supports only one radio at a time.

The DAX subsystem can also usa$Link to connect to a remote radio. Details about this mode of
operation are found irsection8.3, CAT and DAX in SmartLink

Once a radio has been chosen, the DAX control panel appears, which will look similar to the following:
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¥ DAxX Control Panel v25.0..  — x

Settings ¢
FLEX-6600M

- BlusWaffle
KESDTO

Station: | FLEXDEV4

° TX Stream

X

Streaming

° RX Streams

1 Slicea

Streaming

P sice-

No Slice

Slice -

The control panel displays thadio that has been selected by the DAX subsystidm selected
Station,andthe streamsthat are available tdrom that radio. Details about the use of the control
panel are found isection33.1.3 DAX Control Panel Setup

Selecting a Station is the next step. Imetworkedsystem, since there can be more than one
operating position(possibly in different locations), it becomes important to understand which
Station to use as an operational context for DAX. Usually this is as simple as choosing the Station
that is running on the same PC (or Maestro/M Model, depending on where the operator will be
primarily operating. Until a Station is selected, no strearntisoe shown since this context is
necessary for the operation of DAK the selected station is not available, the blue circle to the

right of the Station selection will turn red to indicate the Station is not currently connected to the
radio.

The Setiigs button on the control panel and on the DAX chooser opens a menu of options as shown
below:

B DAX Control Panel v2.4.9.196 — ®

Select Radio...
On Startup, Auto Connect Last Radio
Auto Connect SmartLink

FLEX-6600

_ 6600
NX6D

TheSelect Radimption opens the DAX chooser. Tha Startup, Auto Connect Last Radiption
causes the DAX subsystem to skip the chooser and connea tadip it was previously connected
to. When theAuto Connect SmartLinkption is also selected, DAX will automatically connect to a
remote radio, using SmartLink.
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8 SMARTLINK
8.1 SMARTLINK OVERVIEW

PaS {YENIO[AY1{xn G2 2LISNI (wdh adcantaddr @riniSgSmaSDR for { SNA S
Windows Version 2 connected to the Internet from a remote location. SmartLink provides
authenticated, secure access to the radio over the Internet at effective tdatafer speeds.

It is not necessary to log into SmartLink when connecting to radios that are local to SmartSDR. They
will appear in the radio chooser when SmartSDR s first started. Simply click on the desired radio,
then click theConnectbutton.

SmatLink has been designed with four main goals in mind: simplicity, security, performance and
expandability.

Simplicity. For most operators, setting up and using SmartLink will be plug and play. Simply upgrade

your radio software to SmartSDR version 2 &er), create a SmartLink account, register your radio

in your SmartLink account and enjoy remote access from anywhere with Internet access. Once a radio

Aa NBIAAGSNBRI AdG gAff LIISFENIAY {YIFINI{5wQa NI R,
2dzaid a AF {YINI{5w 6SNBE NizyyAy3a Ay (KS NIRA2Qa

Security We know that keeping your data and access to your radio secure is of utmost importance.
To ensure this, all communication between SmartSDR clients, radios and SmartLink servers i
encrypted and authenticated using the TLS protocol (the successor of SSL). SmartLink provides secure
and safe authentication using the lateésken-basedsignin methods while still allowing the flexibility

of signing in with Facebook or Google creddsti@ a user name and password of your choice.

Performance Our goal is to provide the same level of performance with a SmartSDR SmartLink
connection that operators have come to expect from SmartSDR locally. Although there is a
recommended minimum connect bandwidth, the FLEBDOO architecture will perform well using
slower Internet connections than other radio architectures.

Expandability SmartLink is designed to scale as more operators and features are added. Third party
developers will be able to inigment programs on the SmartLink API to bring remote connectivity to
other applications.
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8.2 SMARTLINK SETUP
8.2.1 Create a SmartLink Account

SmartLink requires an online user account to stitre SmartLink user credentials amdnnection
information aboutthe radios users are authorized to use. To create your SmartLink account or log

into an existing account, start SmartSDR and click the lbbgelnbutton near the top of the radio
selection screen.

FLEX-6500
NXED MNX6D
@ Available
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The following screen will appear. If you do not have a Smmkrthccount, clickSign Upin the
SmartLink Logirscreen to create an account using either an email address and password of your
choice, or the credentials of an existi@pogleor Facebookaccount. Follow the instructions to
create the account, then fill in the Name and Callsign fields and clicketlesoutton.

Cancel

N

SmartLink Login

Log In

your password

Don't remember your password?

LOG IN >

Protected with Auth0

If you already have a SmartLink account, dlie§ Inin the SmartLink Logirscreen and then enter
either your email address and password, or click the Facebook or Google button to log in using
credentials fronthose systems.

Note: You will remain logged into your SmartLink account until you explicitly log out, even if
SmartSDR is restarted.

Note: Be careful to note which type of credentials you used to create your SmartLink account as
you will need to use the same credentials to access y@dio from a remote location. Using
different credentials may result in your radio not showing up in your connection list when trying to
connect from a remote location.
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8.2.2 Register the Radio in SmartLink

The next step is to register your radio in your SmartLink accoBagin by clicking on the radio in
the radio chooser.Connectand SmartLink Setupputtons will appeaiat the bottom of the screen
Click theéSmartLink Setupputton. The following windowvill appear. Click thRegisterbutton below
the account details.

s/\\artSDR

. Name: FlexRadio Systems
wa Callsign: K5FRS

= FLEX-6700
Austin TX KE5DTO
! Not configured for SmartLink
Press "Register’ to enable SmartLink...

Page 24
Copyright 2019 FlexRadio Systems. All Rights Reserved.



FLEX-6000 Signature Series-Smart SDR for Windows Software Userdés G

After a brief period to establish a secure connection, a prompt tatkeyadio will be shown.

s/ \I\ artSDOR

. Name: FlexRadio Systems
wl Callsign: K5FRS

= FLEX-6700
Austin, TX  KESDTO
! Not configured for SmartLink
Hardware key radic now... (15)

(CW Key. Mic. ACC or RCA PTT)

Usea Hand Mic, CW Paddles, or an RCA PTT input to key the fdocannot be done via the
Maestro MOX button or any remote keying inpthisstepensures that youthe radio owner, having
physical access to the radio, authorize it to be associated ydtlir SmartLink account. Similar
measures are required should you need to unregister your radio from the SmartLink account.

Note: You will not be able to connect to the radio frooutside your locahetwork until this step is
successfully completed. This step must be done on the local network.
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When the radio is registered, trsereernwill update to indicate the registered status as shown below.

I \n artSDR

%, Name: FlexRadio Systems
wae Callsign: K5FRS

B FLEX-6700
AustinTX KESDTO
Configured for SmartLink!
Press "Unregister’ to disable SmartLink...

) Network Settings

The final configuration step is to map communicatjmorts in the radio to the outside worldOpen
the Network Settingspaneas shown above and seletitomatic mode. Click th@estbutton. If
the indicator turns green, SmartLink configuration for your radio is complete

Automatic mode should workforda & y SG 462 NJ 4 @ LT Al R28UPYRQG> Al
(Universal Plug n Play) yourin your router or to manually configure port forwarding, also in your

router. Refer to the following HelpDesk article for more information:
https://helpdesk.flexradio.com/hc/erus/articles/115003365508Vhatis-Pat-Forwardingand
How-do-you-do-it

8.2.3 Test the Radio in SmartLink

Referring to the figure above, open tiNetwork Settingspane and click th@estbutton. SmartLink
will send a request to the online SmartLink server to test the connection to the radig ths¢

information configured in sectiof.2.2 If the SmartLink configurationdsrrect, theindicator next

to the Test button will turn green. Holding the mouse cursor over theadicator will reveal

configuration information about the SmartLink connection.

8.3 CAT AND DAX IN SMARTLINK

The CAT and DAX subsystems are both supported in SmartLink. CAT control commands can be sent
and received to a remetradio from a local program using the CAT interface. DAX audio data can be
sent and received to and from a remote radio and a local program. Each of the CAT, DAX and
SmartSDR radio choosers provide a full SmartLink interface so that any of them czul lbe create

or log into a SmartLink account.
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8.4 USING SMARTLINK

Use SmartLink to operate your Flex 6000 Series radlio a computer runningSmartSDR for
Windows Version 2 connected to the Interndtom a remote location SmartLink provides
authenticated secureaccess to the radio over the Interneteifectivedata transfer speeds.

It is not necessary to log into SmartLink when connecting to radios thatretiee localnetwork for
instance thesame room/house) They will appear in the radio chooser when SmartSDR is first
started. Simply click on the desired radio, then click@loanectbutton.

To connect taaradio from a remote locationstart bylaunchingSmartSDR. You will see a window
like this:

There are currently no radios available.

Please ensure that your radios are turned on and
either connected to your local network or

accessible via SmartLink.

Click thel 888 putton and follow the screens to log intgour SmartLinkaccount Use the
credentialsyou used to create the SmartLink account (see sec®o®.l, Create a SmartLink

Accoun).
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When the log in isamplete, return to the SmartSDR stascreen, which will now lookke the
following:

SartSDR
Name: David Fisher
Callsign: NX6D

= FLEX-6500
% NX6D NX6D

@ Available

Radios available through SmartLink are shown in the list witl ALY |ogo,
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Click on the desiredadio to select it.Info, ConnectLow BW Conneand SmartLinkSetupbuttons
will appearat the bottom of the screen.

SartSI:IR
Name: David Fisher
Callsign: NX6D

. FLEX-6500
% NX6D NX6D

@ Available

Click on theConnectbutton to connect to the radio and open the SmartSDR main window. The radio
will start, usingthe same settings (number &fanadaptersPanadapterframe rates, etc.) it would
haveusd if operated locally Remember to operate SmartSDR.ANRemote mode so that audio
data is transmitted to and from the R&e section19).

G

If the data rate from the radio to SmartSDR is higher ttwam be supported by the radibd Ly G SNy S i

connection, adjust the number of Panadapters, their frame rate and scrolling speed. See section
12.5, Adjusting thePanadapter andWaterfall Controls for details Alternatively, use theow BW
Connectbutton to connect to theradio. This option is only available when connecting to a SmartLink
connected radio. Using thisstead of theConnectbutton startsthe radio with a single Panadapter

at a low refresh rate and with a single Slice Receiver allowing shdd&rnet connections to run
SmartSDR remotelyn this mode, the radio does not open the connection using information it keeps
about how the band was last used, such as the number and location of Slice Receivers.

SmartLink remains logged in after opting sessions have finished, so it is usually not necessary to
repeat the log in process to start another session. However, there are circumstances when it is
desirable to log out at the end of an operating session. To do this you must eopdtatingsession,

then start SmartSDR again, click ti@me/Callsigrbanner at the top of the SmartSDR start screen,
then clickLogoutin the Account Settingscreen.
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9 HOW TO DETERMINE THE IP ADDRESS OF THE RADIO AND THE
SOFTWARE VERSION NUMBERS

Bring up the Radio S8l dzLJ

t dkoPdownyhinu (@atkise top e Gf i A y 3 & ¢
Smar{ 5w® ¢KSy &St SO S

f
Gwlk RA2 { SdzX o

B Radio Setup — *

Radio |Network GPS TX Phone/CW RX Filters XVTR

Radio Information
Radio SN: 0518-7826-6601-6751 Region:  USA (Chamaey
HW Version: v3.0.19.119 Remote On: Disabled

Options: None FlexControl: W

Radio dentification
Model: FLEX-6600 Mickname: |BlueWaffle
Callsign:  |KESDTO

Focus Helper

Program: | Mone ¥ | Delay (ms): n100 n

[ 20FGSR Ay (GKS aGwlRA2é GlFro A& o0FaA0 AYyTF2NNIGAZ2Y
refers to theversion of SmartSDR that is ring and the associated radibmware.

[ 201 G S Retwoyké (1 KIS6 aA a Ay T EIBGO0G Setey radiodirldriing thekiFSaddress
used by the radio.

Note: When the radio is connected via SmartLink, the IP Address shown will bExtenal IP of
the network through which the radio is connected.

B Radio Setup - X

Radio [Networki| GPS TX Phone/CW RX Filters XVTR

&=  FLEX-6700

MNetwork
IP Address:  192.168.22.34 Maske 255.255.252.0
MAC Address: 00:1C:20:02:00:55 Advanced
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10 SMARTSDR OVERVIEW
10.1 THEORY OF OPERATION

SmartSDR is a software system designed to run on radios such as th@0BDEX{gnature Series.
SmartSDR has been desigriedvork on hardware platforms that perform widgand sampling of
the RF spectrum. How is witband sampling different from other radios?

Ly &dzZLJSNKSGSNRReyS olfaz2 OFffSR GadzJSNKSd¢ 2N a
conveasions using local oscillators is performed on the RF input ultimately resulting in a baseband
signal. This signal is generally only a few kilohertz wide and is ready to be demodulated and
presented to the operator in the form of audio. In a superhetsmoe architecture, generally only a

single receiver is available at a time and the receiver has limitedviadth.

In a wideband sampling radio, a large portion of the spectrum is sampled (turned into digital
information) all at once. This sampling prasdhe basidor the use ofseveralanalysis tools and
receivers in the spectrusimultaneouslyall from the one hardware sampler.

10.2 KEY SMARTSDR COMPONENTS
10.2.1 Spectral Capture Unit (SCU)

Because the notion of a receiver is firnelstablishedn both the amater community and possibly

the rest of the world, it seemed inappropriate to describe the functionality of a \iled sampling
aeaidsSyYy aAyYL) & thstead, ih thedSNBASSRAMESANI § KSNBE | NB 21y S 2 NJ
Capture Unité Br SCUsthat are responsible for the collection of widend data from the RF
spectrum. The SCU components are: an antenna input, an optional set of ngeesatectos, and

an analogto-digital converter (ADC). Each SCU in the radio system can be contwctagt one
antenna at a time, but due to the sampling architecture it may suppauttiple receivers and
spectrum displays. The SCU enables listening to multiple bands at the same time on the same
antenna. A hardware platform with multiple SCUs sucthad=LE>6600 FLE>600M and FLEX

6700 allows for monitoringnultiple bandson different antennas or the ability to perform more
complex noise mitigation technigues that are available in rantenna systems.

10.2.2 Slice Receiver

SmartSDR can creatganyreceivers out of the data collected from the SCU. How does this work?
Thecharacteristics of th&CU sampled data stream yday radiomodel butis typically #4Gbps 6

data that contains all activity across a large section of the RF spectrum. In th&70EXor
example, an SCU tuned to the HF band collects every signal present in the spectruri7ihin!

This data is not directly observable or understandable by an operatosegeraltools exist for
understanding and using the SCU data, the firsthittvis the Slice Receiver. Each Slice Receiver is
tuned to a specific frequency just as a Variable Frequency Oscillator (VFO) would be in a traditional
radio. The Slice Receiver then takes this nmamageableamount of data (typically describing -10
20kHz of the band) and performs operations to output the signals required by the operator.

For example, in the case okmglesideband receiver, the Slice Receiver will demodulate the upper
(or lower)sideband of the data collected, will filter it accordittgthe receiver filter settings, may
perform noise mitigation techniques on the data and then ultimately passes it to an audio system to
become soundor the operator. Because the source of the Slice Receiver data is always the SCU data
and each Slice Reiver uses the same techniques to demodulate, filter and convert the signal into

Page 31
Copyright 2019 FlexRadio Systems. All Rights Reserved.



FLEX-6000 Signature Series-Smart SDR for Windows Software Userdés G
audio, each Slice Receiver shares the same base performance as th&latheReceiver For the
operator, this means that access to two or more receivers with the sam@édprmance may be
used interchangeably without concern for differing performance characteristics of each receiver
often found in superheterodyne receivers.

10.2.3 Panadapter

ThePanadapteuses the data available from the SCU and turns it into a visual repgeggenof the

radio frequencyspectrum. ThePanadapterdisplay, pictured below, shows the level of signals
present across a specific region of the spectrum just as a spectrum analyzer would. The higher the
white line appears in the display, the strondke signal is in that part of the band. A scale for the
absolute signal level in dBm (decibedtative toone milliwatt) is provided on theght-handside of

the display. This allows the operator to quickly identify signals of interest where the operator can
focus higher efforts.

EachPanadapteis derived from the data from a single SCU so it is possible in mi@iileradios to
show two differett Panadaptes tuned to the same region of the spectrum, each with data from a
different SCU and ultimately a different antenna. Renadaptershows thecurrent state of the
spectrum and can be adjusted to show various widths of spectrupan@daptecanbe seen below

X
1 4045450

9 +20+40

I 3 5 7
| ) | osp | cw | x/RrT| DAX |

_DAX
|
A AAP N ,AMJAW\NM \“w WMA*\J,,M[W‘J‘VA‘/\/\WW\/‘WJ 120

10.2.4 Waterfall

TheWaterfall uses the same data from the SCU as Bamadapterand turns it into a timebased

visual representation of the spectrum. In thiéaterfall intensity of signal is represented by a change

in color in a similar wags water density is shown imeatherradar. The vertical position in the

Waterfall represents the time that the information on the spectrum was obtained. Waerfall

owes its name to the way that it continuallyovesdownward like aVaterfallas time @sses. The
Waterfall can be useful for understanding how signals are distributed in the spectrum over time,
f20F0Ay3 6KSNBE adlrdArAzya KIFI@S NBOSydGte GNIXyavYALd:
interfere with other stations. AVaterfallcan be seen below:
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10.2.5 Panafall

ThePanafalldisplay is simply RBanadapteland aWaterfallthat are joined such that the horizontal
axishas the same frequency location. In this way, Benadapteportion of the display will show
the current state of the spectrum and thWaterfall portion will show a historical perspective.

10.3 DYNAMIC FILTER DEPTH

In most SDR systems, the number of filter taps employed to carry out the filtering task are set by a
buffer size in the system. To change the filter tap depth, the system must be stopped before the
adjustment can be made. As more taps are added, filtebhecomes sharpeibut latency also
increases. In SmartSDR, the number of filter taps employed chhaged on the mode and filter
width to achieve the best compromise between latency and filtering for the job. Ultimately, the
filtering capability and the latency are a function of the total duration of samples inside the filter at
any time. The table bel shows the number afamples used in the filtebased on mode and filter

size The more samples (and consequently time) inside the filtershiagperthe filter and the higher

the latency.
Mode Filter Width Filter time Filtering Latency
USB/LSB Any 85ms Excellent Highest
CW <= 400Hz 85ms Excellent Highest
<= 1kHz 43ms Very Good Medium
<= 1.5kHz 21ms Good Low
> 1.5kHz 11ms Good Very Low
AM Any 85ms Excellent Highest
EM Any 11ms Good Very Low
DIGU / DIGL <= 500Hz 85ms Excellent Highest
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