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Dear Customer,
I am sure some of you are asking that
question so we wanted to provide the
answer. The short version is that units will
begin shipping to our beta team in
November with general availability units to
follow in the first quarter. A more detailed
explanation of the reasoning is as follows:
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.
While the FLEX-6000 Series resembles radio architectures
FlexRadio currently delivers to its government customers, the new
transceivers are unlike any other commercial amateur radio
products on the market. Though we are leveraging the work we did
for our commercial customers and have redirected our resources
from this project to our amateur project, we are not duplicating it,
hence the additional development time. Think of the FLEX-6000
Series as a "platform" for delivering radio applications. Some of
those applications are obvious and some of the most interesting are
not so obvious. When building a platform, it is important not only to
implement the common use cases but to plan for the future ones as
well.
So where are we? We are currently developing on four parallel
paths: FPGA Digital Signal Processing (DSP), radio
software/Application Programming Interface (API) for the business
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logic and base-band DSP, Graphical User Interface development
(GUI), and GUI integration to the radio API. We are also performing
a detailed use case analysis to make sure we have covered all the
bases in the design.
Most of the major component modules and the GUI framework are
in place and we have begun integration of the GUI with the radio's
network API. We are streaming real signals over the network to real
spectral displays running on the real GUI with real audio playing
through the speaker. We are hard at work to complete integration
and testing and are focusing on completing the coding of the various
use cases.
On the hardware front, our contract manufacturing partner, Austin
Manufacturing Services (AMS), is in the process of building preproduction radios. Pre-production is where you build production
ready hardware in low volume to work out any production kinks. We
expect this process to be completed during the month of November.
Assuming all goes well in testing the pre-production units, we will be
prepared to release and ramp production volumes when the
software is ready.
Our team is highly motivated and working hard toward the goal of
delivering a radio that you will enjoy and be proud to own for many
years. We also want it to be a radio that we are proud to deliver.
That is why we call it the "Signature Series." Thank you for placing
your confidence in FlexRadio and for extending your patience while
we bring you the best radio we know how to provide.
73,
Gerald Youngblood, K5SDR
President & CEO

Minimum Discernible Signal - How LOW do
you GO?
- by Greg Jurrens - K5GJ, VP, Sales & Marketing
There's been a lot of talk these days about Minimum Discernible
Signal, or MDS. What is it? What affect does it have on my receiver
performance? Why do I care?
MDS is defined by the ARRL Labs as the level of signal input to the
receiver that will produce an audio output that is DISCERNIBLE 3dB
above the noise floor. The labs use a procedure to measure MDS to
a signal 3dB above the noise floor measured in a 500 Hz bandwidth.
This test is designed to simulate what might be a weak DX CW
signal. Now.... Several of you readers will be able to copy a CW
signal right down to the noise and some of us folks with "seasoned"
ears may not hear a signal at several dB stronger. But MDS is the
figure used to compare the noise floor of receivers.

A receiver's sensitivity can also be discussed in terms of Noise
Figure (NF). This is yet another measure of the receiver's
performance. It turns out that if you know the MDS of a receiver in
500 Hz bandwidth, you can very closely estimate the NF of the
receiver. If an MDS of -120dBm is reported, you can subtract the
magnitude of the MDS from 147 to get the NF. In our example,
147dB - |-120dBm| = 27dB NF. Again, the 147 'trick' only works for
signals in a 500 Hz bandwidth.
So what? Well in general, the lower or more negative the MDS, the
lower the noise figure, and thus the better the receiver's ability to
detect very weak signals. If we apply the West Texas Enjuneer's
Rule: Some is good, more is better, and too much is just right!; then
we would always want a receiver with a very low MDS. Right? Well,
not always....
A receiver with an extremely low NF might be great for working
moon bounce but it may not make any difference working DX from
your back yard. Unfortunately, the environment we live in usually
dominates the noise floor at our QTH. Figure 1 below shows typical
environmental noise floors for residential, rural, and even quiet rural
environments. I've superimposed the FLEX-6000 MDS with and
without pre-amps for comparison.

What this chart shows us is that even in a very quiet RF
environment, a pre-amp won't do us much good below 14MHz. Why
not run it anyway and amp all those signals right out of the noise?
The FLEX-6500 is capable of up to 20dB pre-amplification and the
FLEX-6700 goes all the way to +40dB gain! Well... unfortunately,
another reality of receivers comes into play. Amplifiers are very
good at amplifying... Everything - signal, and noise. We want the
signal but not the additional noise that comes along for the ride.
Ideally, the amplified MDS should be 3 to 6db below the
environmental noise floor. Plus, the amps themselves add a bit of
noise to the mix. Worse yet, using pre-amplifiers have a cost of
actually LOWERING the radio's effective dynamic range. Dynamic
range is defined as the difference between MDS and input overload.
The pre-amp's gain comes right off the top of that number. In this

case, too much is not just right.
So what we'd really like is a receiver that's smart enough to know
when pre-amplifiers and even attenuators are best suited for a
particular band. Sounds like something a software defined radio
would be very good at... The FLEX-6000 Signature Series to the
rescue! One of the unique features of the Spectral Capture Unit
(SCU) of the FLEX-6000 is the Digital Variable Gain Amplifier
(DVGA). This allows the software to vary the SCU's front end
performance in 0.5dB steps from -11.5dB up to +20dB of gain (up to
40 dB on the FLEX-6700). The result is the perfect MDS for your
QTH and situation. Just enough gain to coax the signal out of the
noise, but not so much that all you hear is noise or give up dynamic
range. Of course, there are some situations such as negative gain
antennas, where the operator would want to override the presets.
This capability will be provided for advanced operations. Again, the
flexibility of a software defined radio.
NUMBERS, WE WANT NUMBERS!
So how good is the FLEX-6000's front end? For this article, we did a
random sample of a few early radios by performing the ARRL Labs
MDS Noise Floor test. This measures a 3dB audio level signal
above the noise floor in a 500 Hz bandwidth across a selection of
the radio's available frequencies. For our test, we used FLEX-6700s
to show how the additional +20dB second pre-amp affects MDS.
Don't worry FLEX-6500 owners. You'll be as pleased as we were
with the Pre-amp off and Pre-amp 1 results as shown in Figure 2
below. Note that we left the band specific pre-selector filters off as
this should be the normal operating condition for most occasions.
They would add a very small amount of insertion loss to the
measurements but that's a small price if you need the out-of-band
rejection they offer in tough RF environments.
SCU 500 Hz Bandwidth MDS (dBm) - NO PRE-SELECTOR

FREQUENCY
500 KHz
1.8MHz
14MHz
28MHz
50MHz
70.1MHz
146MHz*

Pre-amp
OFF
-119
-121
-122
-122
-122
-122
-116

Pre-amp 1
(MAX)
-----139
-140
-140
-138
---

Pre-amp 2* Both*
-134
-138
-139
-138
-138
-138
---

-----141
-141
-141
-141
-138

* - FLEX-6700 Only
What does all this mean? It means that your FLEX-6500 or FLEX6700 will have amazing receiver sensitivity in the heart of the ham
bands without compromising any dynamic range. You'll get great 6/4
meter sensitivity where you need it most. It even means that the

TOP BAND and lower crowd can achieve substantial gain recovery
when using negative gain antenna solutions. For FLEX-6700
owners, exceptional noise figures on the higher HF bands are ready
when you need them. The 146MHz VHF transverter port even has a
very respectable noise figure for weak signal work. All of these gains
(pun intended...) without compromising dynamic range or having to
listen to excessive unwanted noise.
The new FLEX-6000 Signature Series software defined radios with
their unique SCU front ends give you chart topping MDS figures that
you'll be proud to rave about... plus the SDR brains to know when
they're needed!
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