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When we announced the FLEX-6000
Signature Series™, we promised a "game
changer ahead." Instead of pitching user
beneﬁts, we purposely introduced the new
radio family in terms of technical capabilities
such as massive computational power,
integrated networking, direct RF sampling,
and radical simpliﬁcation. We did this so
that our early orders would be from those
who innately understand the potential and
are patient with the innovation
process. Your pre-order for the Limited Edition shows that you
grasped the vision that the FLEX-6000 would change Ham Radio
forever and wanted to participate.
In this article, I would like to unveil a couple of the initial user
beneﬁts made possible by those technical capabilities. I would also
like to give you the best information we have at the moment
regarding product development. Please understand that in a major
development project such as the FLEX-6000 Series, exact precision
in time projections is nearly impossible. However, in marathon
running terms we can now see the ﬁnish line. More about that later
in this article.
I Wonder What the Bands Look Like Today?
In 2013 FlexRadio celebrates its 10th anniversary. When the SDR1000 and PowerSDR™ were ﬁrst introduced, few had ever heard of
Software Deﬁned Radios. Now, few haven't. Thank you for making
our company and this technological revolution a success.
One of the innovations FlexRadio brought to market was the
concept of a "visual radio." PowerSDR's real time spectral display or
"panadapter" with click tuning changed the way many of us "view"
and use radio. Get ready to be as astonished as I was when you
see the new SmartSDR™ high deﬁnition spectral display on the
FLEX-6000 Series radios. Our engineers have performed some
true FPGA magic.
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Imagine a real time spectral display where the noise ﬂoor is
averaged to the terrestrial noise ﬂoor. By real time, I mean that the
display follows the instantaneous power of the signal but the noise
ﬂoor is almost a ﬂat line (no "grass," as we call it) at the noise level
seen at the antenna. This remains true whether zoomed out to view
half of the HF spectrum or zoomed in to just a few kHz. The ﬁrst
thing I noticed was that there are very interesting signal patterns on
the bands that I had never seen before. You can even see the voice
modulation tones and their harmonics on SSB. Some of the signals
running around on the band are downright "spooky." You will ﬁnd
yourself asking, "I wonder what the bands look like today?" Take a
look below at the HF spectrum from 13.8 to 28.2 MHz at the
FlexRadio K5FRS club station on December 22nd, 2012.

For a high resolution of the above image, click on this link:
The Spectrum with SmartSDR

Next, how to you make an extremely complex radio simple and
intuitive to use? Leonardo Da Vinci once said, "Simplicity is the
ultimate sophistication." Complex is easy, simple is hard. We are
pleased with the simple elegance of the new user interface and we
trust you will be too. Our marketing team has prepared a YouTube
video, which demonstrates some of the features of the new
SmartSDR user interface. The video is a live recording made at
K5FRS of the FLEX-6700 production hardware running SmartSDR.

SmartSDR Panadapter First Look

(note: if you have a fast Internet connection, you can play the video at
resolutions as high as 720p HD)

So what about the schedule?
The simple answer is that we are behind where we thought we would be at
this time but are gaining significant momentum. The FLEX-6000 Series
radios are made up of a number of complex subsystems and software
components. These include the analog and digital hardware, FPGA code,
operating system, embedded processor firmware, radio firmware,
networking, DSP firmware, API libraries, GUI client software, etc. Over the
course of development, each subsystem was assigned an engineer or in
some cases multiple engineers to develop in parallel their respective
components. Progress seemed slow as the individual components were
developed but as integration began several weeks ago momentum
increased dramatically.

At this point we have production hardware in hand, are completing
the integration of the various software subsystems, beginning initial
field testing and continuing to add required features. There are no
currently known roadblocks other than man-hours in a
day. Progress is visible and accelerating. Everyone is motivated,
excited about what we are building, and working hard. We are also
moving three of our senior engineers to FLEX-6000 development
after completing successful delivery this month of a major, multi-year
government development contract. We expect them to make a
significant contribution to the effort.
In the October issue of FlexInsider, I made the following statement:
"In development of the FLEX-6000 Signature Series, we have
consistently assumed the position that it is more important to
do things right the first time than to take shortcuts. Many times
in software development there are design decisions where one
can choose to quickly "hard code" for the short term rather than
to take the time to architect a long term solution or "framework."
We have simply made the decision to architect a solid
framework so that we deliver a product that will last for years to
come."
I can honestly say that even with the schedule pressures, we have
not deviated from this core philosophy. We are building a new kind
of radio platform based on a long term vision, not a short term
incrementally featured product. You have made an investment in
that vision, which we don't take lightly. Thank you for your part in
helping to "change Ham Radio forever."
73,
Gerald Youngblood, K5SDR
President & CEO

Connecting the FLEX-6000 to Your
Ethernet Network
- by Tim Ellison, W4TME, Product Management, Sales & Support
Setting up a network device on a LAN is supposed to be
complicated and involved. Right? Not with the FLEX-6000
Signature Series SDR with SmartSDR platform. Simply plugging in
the FLEX-6000 into an available Ethernet port on the LAN at your
QTH or directly connecting it to your PC should be all that is
required to establish network connectivity and get you on the
air. We really have made it that simple!
The FLEX-6000 Signature Series SDRs communicate with the client
application or GUI, such as SmartSDR running on a Windows PC,
over an Ethernet local area network (LAN) using the same IP
protocol utilized on the Internet. Ethernet LANs have become
ubiquitous in the shack due to the wide spread use of broadband
Internet connectivity. With an existing broadband internet
connection via cable or DSL at your QTH, there is a very good
probability that your existing LAN is already capable of connecting a
FLEX-6000 Signature series SDR to it and having it work without
any manual configuration needed, making it truly a "plug-n-play"
setup.
For a network enabled device like the FLEX-6000 to communicate
with other devices on the LAN there are two basic criteria that must
be met:



Physical Ethernet connection to the LAN
IP address assignment for the FLEX-6000

Physically Connecting the FLEX-6000 to the LAN
The simplest broadband Internet connected LAN configuration is
where the broadband modem/router that has only one connection to
the Internet, referred to as the wide area network (WAN) port and
one LAN Ethernet port directly connected to a single PC. Refer to
the diagram below.

In this configuration, there are not any available or "open" Ethernet
ports to connect the FLEX-6000 or other network devices to the
LAN, so additional port capacity must be added by inserting an
Ethernet Switch in between the broadband modem / router and the

PC.
Once an Ethernet switch has been installed in the network as shown
below, the FLEX-6000 Signature Series SDR can be physically
connected to the LAN via one of the available open Ethernet switch
ports. Refer to the diagram below.

There are a few considerations to take into account when selecting
an Ethernet switch to expand your LAN's port capacity. The FLEX6000 Signature Series SDRs come equipped with a gigabit (1000
Mbps) 1000BASE-T Ethernet port that can operate at lower speeds
such as 100 Mbps. To accommodate the different Ethernet device
speeds, Ethernet switches are available in multiple speed varieties;
ranging from 10 Mbps to 10,000 Mbps so it is recommended to use
an Ethernet switch that is capable of operating at different port
speeds for greatest flexibility.
At a minimum, the Ethernet switch needs to support at least 100
Mbps port speeds, but a 100/1000 Mbps gigabit Ethernet switch can
also be used with the FLEX-6000 family. There is no need to worry
about having to configure the Ethernet switch port speed correctly.
All multi-speed Ethernet switches sense the speed of the connected
network device and configure the port automatically to use the
highest speed available.
The last consideration for Ethernet switches is possible RFI
generated by them. This situation is most common with very low
cost consumer Ethernet switches that use poorly filtered "wall wart"
power supplies. In most cases, using a non-switching regulated
type power supply or adding additional filtering to the existing power
supply will resolve power supply RFI issues. As with any device that
generates RF energy internally, a metal chassis acting as a Faraday
cage is preferred to block unwanted electrical fields.
Some broadband modem/routers have multiple LAN ports for
connecting multiple network devices to the LAN eliminating the need
for adding additional Ethernet ports to the LAN. WIth this
configuration, connecting the FLEX-6000 directly to one of the open

LAN ports on the multi-port broadband modem / router will allow any
directly connected PCs or wireless devices to communicate with the
FLEX-6000 without adding an Ethernet switch. Refer to the diagram
below.

Twisted Pair Ethernet Cabling
Included with the FLEX-6000 Signature Series SDR will be an
appropriate twisted-pair Ethernet cable with RJ-45 connectors to
connect it to the LAN. There are different categories of twisted-pair
cables engineered for the different Ethernet data rates or speeds.
The minimum Ethernet cable rating for the FLEX-6000 is Category 5
or more commonly called "CAT5" cables. CAT5 cables are used to
connect 10BASE-T, 100BASE-T (Fast Ethernet), and 1000BASE-T
(Gigabit Ethernet) devices to the LAN. There are higher levels of
CAT cabling rated at higher signaling rates such as CAT5e
(enhanced) and CAT6, both of which are well suited, but not
required for use with the FLEX-6000.
Twisted-pair Ethernet cable comes in two varieties; unshielded
(UTP) and shielded (STP). For the vast majority of LAN applications,
UTP is used exclusively and is the recommended cable type for the
FLEX-6000. The use of STP cabling may result in ground loops
between the chassis grounds of the interconnected equipment
resulting in an unintended ingress point for RFI into network
devices. In just about every case, STP cabling should not be used
to connect a FLEX-6000 to an Ethernet switch or PC.

IP Address, Subnet Mask and Default Gateway Assignment
Every network device on an IP (Internet Protocol) network requires a
unique IP address for it to communicate with other devices. To fully
configure a network device to communicate with any connected host
an IP host address, subnet mask and default gateway address are
required. The most common IP address type used on the Internet
and with the FLEX-6000 known as IPv4, is a binary network address
consisting of four (4) groups of 8-bits called octets. It is commonly
written in decimal notation such as 192.168.254.10 to make it more
easily readable. Differing numbers of IP devices or hosts are
logically grouped together in what are referred to as "subnets" or
"networks", which allow them to communicate with each other

without intervention from a specialized network device known as a
network router. The first parts of the IP address defines the subnet
or network the host is assigned to and the last part is the unique
host address. A subnet mask determines exactly which network the
group of hosts belongs. For a host to communicate outside of its
subnet the host must know which IP address in the subnet is the
network router; this value is known as the default gateway
address. It is imperative that the settings for these values be
assigned correctly or the device will not be able to communicate with
any other network device.
This most certainly sounds very complex, and to a degree it
is. Configuring IP addressing can be a challenging undertaking
even for the most advanced user, but there are some very elegant
solutions employed by the FLEX-6000 Signature Series SDR to
eliminate the complexity; the Dynamic Host Configuration Protocol
(DHCP) and the use of Link-Local Addressing.
These solutions alleviate the need for manually configuring IP
address information for you network devices. A DHCP server is
responsible for automatically assigning the proper host IP address,
subnet mask and default gateway address to un-configured network
devices. When there is a "smart" device on your network, such as a
broadband modem / router, it is usually DHCP server enabled. It
constantly listens for devices that request an IP address when they
are initially connected to the LAN. When heard, the DHCP server
assigns them a unique host IP address, subnet mask and default
gateway from a preconfigured "pool" of addresses. This enables the
network device to communicate over the LAN with all other devices
on its local subnet in addition to being able to communicate with
devices on the Internet as well. The PCs connected to your local
LAN most likely already use DHCP to acquire their IP address
information and the FLEX-6000 Signature Series SDR does the
same; completely alleviating the user from manually configuring and
possibly misconfiguring device's IP address information.
Directly Connected FLEX-6000 and PC
But what about those who do not have an existing LAN, or want to
use the FLEX-6000 Signature Series SDR directly connected to a
PC. Can this be done? How would the FLEX-6000 and the PC get
their IP addresses allocated to them in order to communicate if there
is no DHCP server available?
These are two very good questions. But again, the FLEX-6000 has
been specifically engineered to make a potentially complex network
configuration actually easier to set up than a LAN with a DHCP
server.
To answer the first question, a "directly connected" network
configuration is fully supported by the FLEX-6000. When you
connect a PC and a FLEX-6000 together with the supplied Ethernet
cable, the FLEX-6000 will sense that it is directly connected to a PC
and automatically configure its Ethernet port to properly
communicate with it. No special Ethernet cables are needed. Refer

to the diagram below.

In regards to the IP address allocation requirement for a "directly
connected" network configuration, there are two available solutions.
The preferred "plug-n-play" method for assigning IP addresses use
Link-Local Addressing or the user can manually configure the proper
IP addresses on both the PC and the FLEX-6000.
Using the Link-Local Address method for IP address allocation is
recommended because it requires no manual user intervention.
When you directly connect a PC and a FLEX-6000 together and
neither has any IP address information configured, both devices will
automatically assign themselves a unique IP address in the
reserved 169.254.0.0 / 16 IP network allowing the PC running
SmartSDR to discover and connect to the FLEX-6000
automatically! It really is "plug-n-play".
But there are certain circumstances where manually assigning a
static IP address to a FLEX-6000 may be necessary. In these
cases, an advanced configuration procedure for manually
configuring the FLEX-6000's IP address information will be provided.
On other frequently asked question regarding the FLEX-6000 and
connecting it to a PC focuses on installing device drivers and are
they needed. The answer is there are no special third-party device
drivers required for the PC to communicate with the FLEX6000. The FLEX-6000 uses a standard IP protocol stack that comes
with all modern Windows operating systems and other network
devices that may host GUI client applications in the future. So no
more messing with pesky device drivers!
In conclusion, the network configurations described above are the
more common ones that will be encountered when connecting your
FLEX-6000 to a SmartSDR client. The key point is FlexRadio
Systems has specifically and intentionally engineered Smart SDR to

eliminate the complexity of connecting a SDR-6000 to the network,
making the setup and operation of the FLEX-6000 easy and worry
free. We really have made it that simple!

What's in My Shack Survey
In preparing for our shipment of the FLEX-6000 Signature Series
radios, FLEX Marketing would like to know how and what you'll be
connecting the FLEX-6000 in your shack. Please take a moment to
fill out the attached survey and let us know what equipment and/or
software may be interacting with our HF platform so we can better
support you operating needs.
http://survey.constantcontact.com/survey/a07e6tk5iydhazjnlsx/start

- FlexRadio Marketing
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