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1 HOW TO REQUEST TECHNICAL SUPPORT AND ASSISTANCE 

If you encounter any issues installing or operating SmartSDR for Windows with a FlexRadio Systems 
Signature Series software defined radio, please use our on-line Community 
(https://community.flexradio.com/) to find information about SmartSDR and the FLEX-6000 radios.  
LŦ ȅƻǳ ƴŜŜŘ ŀǎǎƛǎǘŀƴŎŜ ǳǎƛƴƎ ǘƘŜ /ƻƳƳǳƴƛǘȅΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ ŎƻƳƳǳƴƛǘȅ ǘƻǇƛŎ άHow To Use The 
FlexRadio Systems Support CommunityέΦ 

If you are unable to find an existing answer to your issue on the Community, please contact FlexRadio 
Systems technical support by opening a Helpdesk support ticket on-line at 
https://helpdesk.flexradio.com/  

For details on how to submit a Helpdesk support ticket, please refer to the following URL: 
https://helpdesk.flexradio.com/hc/en-us/articles/202118688-How-to-Submit-a-Request-for-
Technical-Support. 

Hours of Operation: Our Technical Support engineers are available Monday-Friday from 9:00am-
5:30pm Central Time.  If you contact Support after business hours, on a holiday or weekend, we will 
respond to your request for assistance during regular business hours in the order the tickets were 
received. 

https://community.flexradio.com/
http://community.flexradio.com/flexradio/topics/how_to_use_the_flexradio_systems_support_community
http://community.flexradio.com/flexradio/topics/how_to_use_the_flexradio_systems_support_community
https://helpdesk.flexradio.com/
https://helpdesk.flexradio.com/hc/en-us/articles/202118688-How-to-Submit-a-Request-for-Technical-Support
https://helpdesk.flexradio.com/hc/en-us/articles/202118688-How-to-Submit-a-Request-for-Technical-Support
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2 KEY CONTACTS 

FlexRadio Systems - U.S.A 

4616 W. Howard Lane, Suite 1-150 

Austin, TX 78728  

U.S.A. 

Phone: 512-535-4713 

Fax: 512-233-5143 

Email: sales@flexradio.com 

HelpDesk: https://helpdesk.flexradio.com 

User Support:  https://community.flexradio.com 

 

 

Outside of the USA 

Please contact your local distributor.  See www.flexradio.com/distributors . 

mailto:sales@flexradio.com
https://helpdesk.flexradio.com/
https://community.flexradio.com/
http://www.flexradio.com/distributors
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3 INSTALLING SMARTSDR FOR WINDOWS ON YOUR PC 

The SmartSDR for Windows application is the software used to interface with the FLEX-6000 radio 
hardware for viewing RF spectrum and controlling the radio. It must be installed before you can start 
using your FLEX-6000 with a Windows PC. 

3.1 RECOMMENDATIONS AND REQUIREMENTS 

The minimum required CPU for SmartSDR is an Intel i3 2100T or an AMD Athlon Phenom II or greater. 
Lesser processors may not perform adequately when displaying multiple or full screen spectrum 
displays.  However, for the optimal user experience, as most users run multiple applications along 
with SmartSDR for Windows such as loggers and digital mode programs, a quad-core CPU or greater 
is highly recommended. 

3.2 OBTAINING SMARTSDR FOR WINDOWS SOFTWARE 

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

https://www.flexradio.com/ssdr-for-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 download. 

3.3 MINIMUM WINDOWS AND .NET REQUIREMENTS 

SmartSDR is a Windows .NET Framework application designed to operate on Windows 7, Windows 
8.x and Windows 10.  The .NET Framework 4.0 is required. 

The minimum version of Windows supported by SmartSDR v1.2.0+ is Windows 7.  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 install .NET Framework 4.0, the SmartSDR for 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 installing SmartSDR for Windows. 

https://www.microsoft.com/en-us/download/details.aspx?id=17851 

Please run Windows Update after installing .NET Framework 4.0 to get all the required patches and 
security updates. 

https://www.flexradio.com/ssdr-for-windows/
https://www.microsoft.com/en-us/download/details.aspx?id=17851
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3.4 INSTALLING THE SOFTWARE 

Double click the SmartSDR for Windows installer (for instance, SmartSDR_v2.5.0_Installer.exe) to 
begin the software installation process. You may see a Security Warning as shown in the images 
below. 

 

Click Run to continue. 

The {ƳŀǊǘ{5w ŦƻǊ ²ƛƴŘƻǿǎ 9ƴŘ ¦ǎŜǊΩǎ [ƛŎŜƴǎŜ !ƎǊŜŜƳŜƴǘ screen is displayed as shown below. 

 

¢ƻ ŀŎŎŜǇǘ ǘƘŜ ƭƛŎŜƴǎŜ ŀƎǊŜŜƳŜƴǘΣ ŎƭƛŎƪ ƻƴ ǘƘŜ άI accept the agreementέ ǊŀŘƛƻ ōǳǘǘƻƴ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ 
NEXT. 

The Select Destination Location screen 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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Once you have decided on the installation location for SmartSDR for Windows, click NEXT to 
continue. 

The Select Components screen is displayed as shown below; additional components may be 
displayed.  The DAX and SmartSDR CAT applications are optional components which 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. 

 

Click NEXT to continue. 



FLEX-6000 Signature Series - SmartSDR for Windows Software Userôs Guide 

Page 6 

Copyright 2019 FlexRadio Systems.  All Rights Reserved. 

The Select Additional Tasks screen is displayed as shown below.  It is recommended that you leave 
ǘƘŜ ά/ǊŜŀǘŜ ŀ ŘŜǎƪǘƻǇ ƛŎƻƴέ ƻǇǘƛƻƴ ŎƘŜŎƪŜŘ ǘƻ ǇǊƻǾƛŘŜ ŀ ŎƻƴǾŜƴƛŜƴǘ ǿŀȅ ƻŦ ǎǘŀǊǘƛƴƎ SmartSDR for 
Windows from your Windows Desktop. 

 

Click NEXT to continue. 

The Ready to Install screen is displayed as shown below. 

 

Click INSTALL to continue. 

The Installing screen will be displayed showing the files being loaded 
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After the application files have been installed, additional drivers may be installed. 

After a few moments, the Completing the SmartSDR Setup Wizard screen will be displayed as 
shown below.  It is highly recommended that you review the SmartSDR for Windows Release Notes 
as they contain important information regarding the features and operation for this specific release 
of SmartSDR for WindowsΦ  /ƘŜŎƪ ǘƘŜ άView the Release Notes (requires a PDF reader)έ ƻǇǘƛƻƴ ǘƻ 
display the SmartSDR for Windows Release Notes after SmartSDR installer has completed the 
software install. 

For a complete listing of all changes in SmartSDR, check the ά±ƛŜǿ ǘƘŜ ŎƘŀƴƎŜƭƻƎέ option. 

If you want to start the SmartSDR for Windows application after the SmartSDR installer has 
ŎƻƳǇƭŜǘŜŘΣ ƭŜŀǾŜ ǘƘŜ άLaunch SmartSDRέ ƻǇǘƛƻƴ ŎƘŜŎƪŜŘΦ 

 

Click FINISH when you have made your selections. 

Note: If hardware or virtual hardware drivers were loaded as part of the installation process, the 
above screen will not be displayed.  You will be prompted to reboot your computer as shown in the 
image below to 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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4 CONNECTING TO A RADIO 

When SmartSDR starts, a dialog box is displayed showing any radios found in your local network.  
SmartSDR locates these radios using a network broadcast protocol that is limited to the local subnet 
of your network.  See section 8, SmartLink for more information on using SmartLink.  If your radio is 
turned on and is connected to your local network, it should appear in the dialog as shown below: 

 

To start SmartSDR, double click the radio in the Radios area of the dialog box or click the radio once 
and then press the CONNECT button that appears at the bottom of the screenΦ  ά!ǾŀƛƭŀōƭŜέ indicates 
that you may connect to the radio.  bƻǘŜ ǘƘŀǘ ŀ ǊŀŘƛƻ ǘƘŀǘ ƛǎ ά!ǾŀƛƭŀōƭŜέ Ƴŀȅ ǎǘƛƭƭ Ƙave other user(s) 
ŀƭǊŜŀŘȅ ŎƻƴƴŜŎǘŜŘΦ  ¢ƘŜ ά!ǾŀƛƭŀōƭŜέ ƛƴŘƛŎŀǘƻǊ Ƨǳǎǘ ƳŜŀƴǎ ǘƘŀǘ ǘƘŜǊŜ ƛǎ ŀƴ ƻǇŜƴ ǎƭƻǘ ǘƘŀǘ ǿƛƭƭ ŀƭƭƻǿ ŀƴ 
additional connection. 

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

 

The Settings option in the lower right allows for Auto Connect options.  By default, the On Startup, 
Auto Connect Last Radio option is enabled.  This means that if the last radio used is ŀǾŀƛƭŀōƭŜΣ ŘƻŜǎƴΩǘ 
require an update, etc., the Radio selection screen will be skipped and the first screen you will see 
after launching SmartSDR is the Main Window with Panadapters, Waterfalls, etc.  The Auto Connect 
SmartLink option will perform a similar Auto Connect logic if the last radio in use was connected to 
via SmartLink. 
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If all of the radio is in useΣ ȅƻǳ ǿƛƭƭ ǎŜŜ άLƴ ¦ǎŜέ ŀƴŘ ǘƘe IP address or computer name that is using 
the radio: 

 

To connect to a radio that is In Use, select the radio by clicking on it.  A Disconnect button will appear.  
Click this button to open a window and select the Station to disconnect. 

 

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

In the event the installed radio firmware version is not compatible with the active version of 
SmartSDR, a firmware update will be required. You will notice that there is a yellow indicator 
ŦƻƭƭƻǿŜŘ ōȅ ǘƘŜ ǘŜȄǘ ά¦ǇŘŀǘŜέ ƛƴ ǘƘŜ ōƻȄ ǿƘŜǊŜ ȅƻǳǊ ǊŀŘƛƻ ƛǎ ƭƛǎǘŜŘΦ ¸ƻǳ ǿƛƭƭ ŀƭǎƻ ƴƻǘƛŎŜ ǘŜȄǘ ǊŜǉǳƛǊƛƴƎ 

you to update your radio before you can proceed. To resolve this discrepancy, click .  If 
the version of the firmware that is being installed is newer than the installed version, the update 
process will begin. 

Once the process has started you will see a progress bar showing the approximate completion status. 
Upon completion of the update you will see  appear next to the radio in the list box.  Firmware 
updates usually complete in a few minutes.  If the progress bar goes all the way to the right and stops, 
and the update does not complete within a few minutes, restart the radio and SmartSDR and try 
again.  Note that radio firmware updates are not currently possible over a SmartLink connection. 

Note: Some firmware updates ƳŀƪŜ ŎƘŀƴƎŜǎ ǘƻ ǘƘŜ ǊŀŘƛƻΩǎ ǇǊƻŎŜǎǎƻǊ ǘƘŀǘ ǊŜƎǳƭŀǘŜǎ its internal 
ǘŜƳǇŜǊŀǘǳǊŜΦ  ²ƘŜƴ ǘƘƛǎ ƘŀǇǇŜƴǎΣ ǘƘŜ ǊŀŘƛƻΩǎ Ŧŀƴǎ ǿƛƭƭ Ǌǳƴ ŀǘ Ŧǳƭƭ ǎǇŜŜŘ ŀǎ ŀ ǎŀŦŜǘȅ ǇǊŜŎŀǳǘƛƻƴ ǳƴǘƛƭ 
the update is finished.  This and other unusual occurrences during firmware updates should not be 
considered problems unless they persist after the update is complete. A complete power down cycle 
may help eliminate these kinds of issues following an update. 

5.1 DOWNGRADING THE FIRMWARE  

If the active version of SmartSDR requires an older radio firmware version, a pop-up window will be 
shown to verify that this is being done intentionally. 

 

Clicking  button will remove the current version of the firmware and install an older 

version that is compatible with the version of SmartSDR you are running. Click  to 
maintain the existing version of the 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 approximate completion status. 
Upon completion of the update you will see  appear next to the radio in the list box. Firmware 
updates usually complete in a few minutes.  If the progress bar goes all the way to the right and stops, 
and the update does not complete within a few minutes, restart the radio and SmartSDR and try 
again. 

Note: If downgrading from SmartSDR v2.5+ to something prior, a reset to Factory Defaults will be 
necessary after the downgrade as a result of database schema changes.  See section 38 for details 
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on performing the reset. Once the Factory Defaults have been restored, exported settings from the 
downgraded version may be imported. 
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6 LICENSING THE RADIO FOR SMARTSDR 

SmartSDR for Windows is licensed software.  FlexRadio Systems makes the software available under 
license to owners and users of FlexRadio Systems 6000 Series radios.  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.  For v2, any FLEX-6000 Signature Series radio that was 
purchased on or after May 19th, 2017 will automatically receive a SmartSDR v2 license.  No additional 
license purchase is required in this case.  Owners of other radios, not licensed for Version 2, will need 
to purchase a license as part of the installation process. 

When SmartSDR is started on a radio that has not been licensed, you will see a screen like this: 

 

You will not be able to connect to the radio and operate it until a license is purchased and installed 

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

When the purchase is complete, return to SmartSDR and click the  button.  The radio will search 
for a new license and install it when it is found.  It may take up to a minute after the purchase 
completes for the license to become available for installation.  A reboot of the radio may be 
necessary to complete this process. 

Note: The radio must have access to the Internet 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 problem. See 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 Windows, SmartSDR for Maestro, SmartSDR for iOS or any other radio client.  Each 
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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 ownership of a radio changes, the license moves 
with the radio. 

Once the radio has found and installed the license, it does not need to be connected to the Internet 
to run SmartSDR (remote access via SmartLink, however, requires Internet of course).  In addition to 
the license stored in the radio, a copy is stored securely online.  When the radio is connected to the 
Internet, it periodically checks its license status and updates it as appropriate.   



FLEX-6000 Signature Series - SmartSDR for Windows Software Userôs Guide 

Page 15 

Copyright 2019 FlexRadio Systems.  All Rights Reserved. 

7 INITIAL SETUP OF CAT AND DAX 

The CAT and DAX subsystems are part of the SmartSDR for Windows software system.  They provide 
services for third-party programs so that the radio can be controlled (via CAT commands) and audio 
information can be sent and received (via DAX audio 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 part of the SmartSDR for Windows 
installation.  Icons for these programs are placed on the desktop for convenience and can be placed 
in the Windows Start 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 third-party programs to control a FLEX-6000 
Series transceiver.  It can synthesize COM ports in the Windows system that will be seen 
by third-party programs as physical serial communication ports.  If the program opens 
one of these ports, it can send and receive CAT commands and replies to and from the 

radio.  From the point of view of the third-party program, the radio is connected to the computer 
ǿƛǘƘ ŀ ǘǊŀŘƛǘƛƻƴŀƭ άǎŜǊƛŀƭ ŎŀōƭŜέΦ  But in fact, the CAT system moves the information over the Ethernet 
connection between the computer and the radio. 

The CAT subsystem also provides a TCP/IP socket interface to the FLEX-6000 Series transceiver so 
that programs that use that sort of interface can communicate with the radio and control it using 
CAT commands. 

A CAT subsystem icon is installed in your Windows system when the SmartSDR for Windows software 
is installed.  Click on the CAT icon to start the CAT subsystem.  SmartSDR can be configured to 
automatically start and stop the CAT subsystem.  See section 39.2.1, Menus for more details. 
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The CAT subsystem can be connected to any FLEX-6000 Series transceiver that can be reached by the 
Windows PC.  A radio chooser window, similar to the SmartSDR chooser, appears when CAT is started 
and no radio has been chosen: 

 

All FLEX-6000 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 CAT subsystem to the radio.  CAT 
supports only one radio at a time. 

The CAT subsystem can also use SmartLink to connect to a remote radio.  Details about this mode 
of operation are found in section 8.3, CAT and DAX in SmartLink. 

Once a radio has been chosen, the CAT control panel appears, which will look similar to the 
following: 
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The control panel displays the radio that has been selected by the CAT subsystem, the selected 
Station, and the CAT connections that are available to that radio.  Details about the use of the 
control panel are found in the {ƳŀǊǘ{5w /!¢ {ƻŦǘǿŀǊŜ ¦ǎŜǊΩǎ DǳƛŘŜ. 

Selecting a Station is the next step.  In a networked system, 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 CAT.  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 ports will be shown since this context is 
necessary for the operation of CAT.  If 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. 
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The Settings button on the control panel and on the CAT chooser opens a menu of options as 
shown below: 

 

The Select Radio option closes the CAT control panel and opens the CAT chooser.  The On Startup, 
Auto Connect Last Radio option causes the CAT subsystem to skip the chooser and connect to the 
last radio it was connected to provided that the radio is available upon startup.  When the Auto 
Connect SmartLink option is also selected, CAT will automatically connect to a remote radio, using 
SmartLink. 
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7.2 INITIAL DAX SETUP 

 
The DAX subsystem provides digital audio channels that carry audio information 
between a FLEX-6000 Series transceiver and third-party programs.  This section 
describes the initial setup of the DAX subsystem control panel.  The control panel 
provides status information for the TX Stream (audio that will be transmitted), the RX 
Streams (audio that has been received), the MIC Stream (microphone audio) and the 

IQ Streams (raw received signal).  On/Off controls and Gain controls are provided for each of these 
streams on the Control Panel. See section 33.1.3, DAX Control Panel Setup for the controls that 
configure the DAX 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 section 39.2.1, Menus for more details. 

The DAX subsystem can be connected to any FLEX-6000 Series 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: 

 

All FLEX-6000 Series 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 use SmartLink to connect to a remote radio.  Details about this mode of 
operation are found in section 8.3, 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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The control panel displays the radio that has been selected by the DAX subsystem, the selected 
Station, and the streams that are available to/from that radio.  Details about the use of the control 
panel are found in section 33.1.3, DAX Control Panel Setup. 

Selecting a Station is the next step.  In a networked system, 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 streams will be shown since this context is 
necessary for the operation of DAX.  If 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 Settings button on the control panel and on the DAX chooser opens a menu of options as shown 
below: 

 

The Select Radio option opens the DAX chooser.  The On Startup, Auto Connect Last Radio option 
causes the DAX subsystem to skip the chooser and connect to the radio it was previously connected 
to.  When the Auto Connect SmartLink option is also selected, DAX will automatically connect to a 
remote radio, using SmartLink. 
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8 SMARTLINK 
8.1 SMARTLINK OVERVIEW 

¦ǎŜ {ƳŀǊǘ[ƛƴƪϰ ǘƻ ƻǇŜǊŀǘŜ ȅƻǳǊ CƭŜȄ сллл {ŜǊƛŜǎ ǊŀŘƛƻ with a computer running SmartSDR for 
Windows Version 2 connected to the Internet from a remote location.  SmartLink provides 
authenticated, secure access to the radio over the Internet at effective data transfer 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 is first started.  Simply click on the desired radio, 
then click the Connect button. 

SmartLink 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 (or later), create a SmartLink account, register your radio 
in your SmartLink account and enjoy remote access from anywhere with Internet access. Once a radio 
ƛǎ ǊŜƎƛǎǘŜǊŜŘΣ ƛǘ ǿƛƭƭ ŀǇǇŜŀǊ ƛƴ {ƳŀǊǘ{5wΩǎ ǊŀŘƛƻ ŎƘƻƻǎŜǊ ǿƘŜƴ ȅƻǳ ŀǊŜ ƻǇŜǊŀǘƛƴƎ ŀǘ ŀ ǊŜƳƻǘŜ ƭƻŎŀǘƛƻƴ 
Ƨǳǎǘ ŀǎ ƛŦ {ƳŀǊǘ{5w ǿŜǊŜ ǊǳƴƴƛƴƎ ƛƴ ǘƘŜ ǊŀŘƛƻΩǎ ƭƻŎŀƭ ŀǊŜŀ ƴŜǘǿƻǊƪΦ 

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 is 
encrypted and authenticated using the TLS protocol (the successor of SSL). SmartLink provides secure 
and safe authentication using the latest token-based sign-in methods while still allowing the flexibility 
of signing in with Facebook or Google credentials or 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 connection bandwidth, the FLEX-6000 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 implement 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 store the SmartLink user credentials and connection 
information about the radios users are authorized to use.  To create your SmartLink account or log 
into an existing account, start SmartSDR and click the blue Log In button near the top of the radio 
selection screen. 
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The following screen will appear.  If you do not have a SmartLink account, click Sign Up in the 
SmartLink Login screen to create an account using either an email address and password of your 
choice, or the credentials of an existing Google or Facebook account.  Follow the instructions to 
create the account, then fill in the Name and Callsign fields and click the Save button. 

 

If you already have a SmartLink account, click Log In in the SmartLink Login screen and then enter 
either your email address and password, or click the Facebook or Google button to log in using 
credentials from those 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 your radio 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 account.  Begin by clicking on the radio in 
the radio chooser.  Connect and SmartLink Setup buttons will appear at the bottom of the screen.  
Click the SmartLink Setup button.  The following window will appear.  Click the Register button below 
the account details. 
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After a brief period to establish a secure connection, a prompt to key the radio will be shown. 

 

Use a Hand Mic, CW Paddles, or an RCA PTT input to key the radio.  This cannot be done via the 
Maestro MOX button or any remote keying input.  This step ensures that you, the radio owner, having 
physical access to the radio, authorize it to be associated with your 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 from outside your local network until this step is 
successfully completed.  This step must be done on the local network. 
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When the radio is registered, the screen will update to indicate the registered status as shown below. 

 

The final configuration step is to map communication ports in the radio to the outside world.  Open 
the Network Settings pane as shown above and select Automatic mode.  Click the Test button.  If 
the indicator turns green, SmartLink configuration for your radio is complete. 

Automatic mode should work for mƻǎǘ ƴŜǘǿƻǊƪǎΦ  LŦ ƛǘ ŘƻŜǎƴΩǘΣ ƛǘ Ƴŀȅ ōŜ ƴŜŎŜǎǎŀǊȅ ǘƻ Ŝƴŀōƭe UPnP 
(Universal Plug n Play) in your in 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/en-us/articles/115003365503-What-is-Port-Forwarding-and-
How-do-you-do-it 

8.2.3 Test the Radio in SmartLink 

Referring to the figure above, open the Network Settings pane and click the Test button.  SmartLink 
will send a request to the online SmartLink server to test the connection to the radio using the 
information configured in section 8.2.2.  If the SmartLink configuration is correct, the indicator next 
to the Test button will turn green.  Holding the mouse cursor over the indicator 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 remote radio 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 can be used to create 
or log into a SmartLink account. 

https://helpdesk.flexradio.com/hc/en-us/articles/115003365503-What-is-Port-Forwarding-and-How-do-you-do-it
https://helpdesk.flexradio.com/hc/en-us/articles/115003365503-What-is-Port-Forwarding-and-How-do-you-do-it
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8.4 USING SMARTLINK 

Use SmartLink to operate your Flex 6000 Series radio with a computer running SmartSDR for 
Windows Version 2 connected to the Internet from a remote location.  SmartLink provides 
authenticated, secure access to the radio over the Internet at effective data transfer speeds. 

It is not necessary to log into SmartLink when connecting to radios that are on the local network (for 
instance the same room/house).  They will appear in the radio chooser when SmartSDR is first 
started.  Simply click on the desired radio, then click the Connect button. 

To connect to a radio from a remote location, start by launching SmartSDR.  You will see a window 
like this: 

 

Click the  button and follow the screens to log into your SmartLink account.  Use the 
credentials you used to create the SmartLink account (see section 8.2.1, Create a SmartLink 
Account). 
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When the log in is complete, return to the SmartSDR start screen, which will now look like the 
following: 

 

Radios available through SmartLink are shown in the list with the  logo. 
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Click on the desired radio to select it.  Info, Connect, Low BW Connect and SmartLink Setup buttons 
will appear at the bottom of the screen. 

 

Click on the Connect button to connect to the radio and open the SmartSDR main window.  The radio 
will start, using the same settings (number of Panadapters, Panadapter frame rates, etc.) it would 
have used if operated locally.  Remember to operate SmartSDR in LAN Remote mode so that audio 
data is transmitted to and from the PC (see section 19). 

If the data rate from the radio to SmartSDR is higher than can be supported by the radioΩǎ LƴǘŜǊƴŜǘ 
connection, adjust the number of Panadapters, their frame rate and scrolling speed.  See section 
12.5, Adjusting the Panadapter and Waterfall Controls for details.  Alternatively, use the Low BW 
Connect button to connect to the radio.  This option is only available when connecting to a SmartLink 
connected radio.  Using this instead of the Connect button starts the radio with a single Panadapter 
at a low refresh rate and with a single Slice Receiver allowing modest Internet connections to run 
SmartSDR remotely.  In 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 operating 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 end the operating session, 
then start SmartSDR again, click the Name/Callsign banner at the top of the SmartSDR start screen, 
then click Logout in the Account Settings screen. 
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9 HOW TO DETERMINE THE IP ADDRESS OF THE RADIO AND THE 
SOFTWARE VERSION NUMBERS 

Bring up the Radio SŜǘǳǇ tŀƴŜƭ ōȅ ŎƭƛŎƪƛƴƎ ǘƘŜ ά{ŜǘǘƛƴƎǎέ drop-down menu at the top left of 
Smart{5wΦ ¢ƘŜƴ ǎŜƭŜŎǘ άwŀŘƛƻ {ŜǘǳǇέΦ 

 

[ƻŎŀǘŜŘ ƛƴ ǘƘŜ άwŀŘƛƻέ ǘŀō ƛǎ ōŀǎƛŎ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ ǎŜƭŜŎǘŜŘ ǊŀŘƛƻΦ wŀŘƛƻ IŀǊŘǿŀǊŜ ǾŜǊǎƛƻƴ 
refers to the version of SmartSDR that is running and the associated radio firmware. 

[ƻŎŀǘŜŘ ƛƴ ǘƘŜ άNetworkέ ǘŀō ƛǎ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ Flex 6000 Series radio, including the IP address 
used by the radio.  

Note: When the radio is connected via SmartLink, the IP Address shown will be the External IP of 
the network through which the radio is connected. 
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10 SMARTSDR OVERVIEW 
10.1 THEORY OF OPERATION  

SmartSDR is a software system designed to run on radios such as the FLEX-6000 Signature Series.  
SmartSDR has been designed to work on hardware platforms that perform wide-band sampling of 
the RF spectrum.  How is wide-band sampling different from other radios? 

Lƴ ǎǳǇŜǊƘŜǘŜǊƻŘȅƴŜ όŀƭǎƻ ŎŀƭƭŜŘ άǎǳǇŜǊƘŜǘέ ƻǊ άƳǳƭǘƛŎƻƴǾŜǊǎƛƻƴέύ ǊŀŘƛƻ ǎȅǎǘŜƳǎΣ ŀ ǎŜǊƛŜǎ ƻŦ Řƻǿƴ-
conversions 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 superheterodyne architecture, generally only a 
single receiver is available at a time and the receiver has limited bandwidth. 

In a wide-band sampling radio, a large portion of the spectrum is sampled (turned into digital 
information) all at once.  This sampling provides the basis for the use of several analysis tools and 
receivers in the spectrum simultaneously, all from the one hardware sampler. 

10.2 KEY SMARTSDR COMPONENTS 
10.2.1 Spectral Capture Unit (SCU) 

Because the notion of a receiver is firmly established in both the amateur community and possibly 
the rest of the world, it seemed inappropriate to describe the functionality of a wide-band sampling 
ǎȅǎǘŜƳ ǎƛƳǇƭȅ ŀǎ ŀ άǊŜŎŜƛǾŜǊέΦ Instead, in the SmartSDR woǊƭŘ ǘƘŜǊŜ ŀǊŜ ƻƴŜ ƻǊ ƳƻǊŜ ά{ǇŜŎǘǊŀl 
Capture UnitsέΣ or SCUs, that are responsible for the collection of wide-band data from the RF 
spectrum.  The SCU components are:  an antenna input, an optional set of receive pre-selectors, and 
an analog-to-digital converter (ADC).  Each SCU in the radio system can be connected to only one 
antenna at a time, but due to the sampling architecture it may support multiple 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 such as the FLEX-6600, FLEX-6600M and FLEX-
6700 allows for monitoring multiple bands on different antennas or the ability to perform more 
complex noise mitigation techniques that are available in multi-antenna systems. 

10.2.2 Slice Receiver 

SmartSDR can create many receivers out of the data collected from the SCU.  How does this work?  
The characteristics of the SCU sampled data stream vary by radio model but is typically 1-4Gbps of 
data that contains all activity across a large section of the RF spectrum.  In the FLEX-6700, for 
example, an SCU tuned to the HF band collects every signal present in the spectrum from 0-73MHZ!  
This data is not directly observable or understandable by an operator, so several tools exist for 
understanding and using the SCU data, the first of which is 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 more manageable amount 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 of a single sideband receiver, the Slice Receiver will demodulate the upper 
(or lower) sideband of the data collected, will filter it according to the receiver filter settings, may 
perform noise mitigation techniques on the data and then ultimately passes it to an audio system to 
become sound for the operator.  Because the source of the Slice Receiver data is always the SCU data 
and each Slice Receiver uses the same techniques to demodulate, filter and convert the signal into 
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audio, each Slice Receiver shares the same base performance as the other Slice Receivers.  For the 
operator, this means that access to two or more receivers with the same top performance may be 
used interchangeably without concern for differing performance characteristics of each receiver 
often found in superheterodyne receivers. 

10.2.3 Panadapter 

The Panadapter uses the data available from the SCU and turns it into a visual representation of the 
radio frequency spectrum.  The Panadapter display, 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 stronger the signal is in that part of the band.  A scale for the 
absolute signal level in dBm (decibels relative to one milliwatt) is provided on the right-hand side of 
the display.  This allows the operator to quickly identify signals of interest where the operator can 
focus his/her efforts.   

Each Panadapter is derived from the data from a single SCU so it is possible in multiple-SCU radios to 
show two different Panadapters tuned to the same region of the spectrum, each with data from a 
different SCU and ultimately a different antenna.  The Panadapter shows the current state of the 
spectrum and can be adjusted to show various widths of spectrum. A Panadapter can be seen below: 

 

10.2.4 Waterfall 

The Waterfall uses the same data from the SCU as the Panadapter and turns it into a time-based 
visual representation of the spectrum.  In the Waterfall, intensity of signal is represented by a change 
in color in a similar way as water density is shown in weather radar.  The vertical position in the 
Waterfall represents the time that the information on the spectrum was obtained.  The Waterfall 
owes its name to the way that it continually moves downward like a Waterfall as time passes.  The 
Waterfall can be useful for understanding how signals are distributed in the spectrum over time, 
ƭƻŎŀǘƛƴƎ ǿƘŜǊŜ ǎǘŀǘƛƻƴǎ ƘŀǾŜ ǊŜŎŜƴǘƭȅ ǘǊŀƴǎƳƛǘǘŜŘ ŀƴŘ ŜǾŜƴ ƭƻŎŀǘƛƴƎ άƘƻƭŜǎέ ǿƘŜǊŜ ƻǇŜǊŀǘƛƻƴ ǿƛƭƭ ƴƻǘ 
interfere with other stations.  A Waterfall can be seen below: 
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10.2.5 Panafall 

The Panafall display is simply a Panadapter and a Waterfall that are joined such that the horizontal 
axis has the same frequency location.  In this way, the Panadapter portion of the display will show 
the current state of the spectrum and the Waterfall 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, filtering becomes sharper, but latency also 
increases.  In SmartSDR, the number of filter taps employed changes based 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 below shows the number of samples used in the filter, based on mode and filter 
size.  The more samples (and consequently time) inside the filter, the sharper the 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 

FM Any 11ms Good Very Low 

DIGU / DIGL <= 500Hz 85ms Excellent Highest 




















































































































































































































































































































































