
8   November 2010  radiouser 

■  Mike Richards reviews an SDR from SSB-Electronic GmbH
review

A quick look at the specifi cations 
shows you that the new LAN-
SDR is a pretty impressive 

receiver but what sets it apart is the 
fact that it has been designed solely 
for remote operation via a standard 
Ethernet LAN. As a result, it can be 
located anywhere on the network that 
provides at least 20Mb/s bandwidth back 
to the control PC. 

The receiver is not the most attractive 
looking but then again, it’s been 
designed to be tucked away out of 
sight. Its coverage extends from 100kHz 
through to 30MHz in 1Hz increments 
with IF filtering adjustable from 100Hz 
upwards, also in 1Hz steps. 

Setup
Because it’s been designed as a black-
box receiver, the LAN-SDR has very few 
external connections, just 230V mains, 

two N-Type antenna sockets along 
with an RJ45 network and a USB 2.0 
connector. However, before connecting 
the receiver to anything, the software 
needs to be installed on your PC.

As the LAN-SDR uses the PC for 
extensive data processing, you need to 
ensure you have a suitable PC available. 
The specification calls for a minimum of 
Dual Core Pentium operating at 2GHz 
with 1GB RAM and a display with 1152 x 
768 resolution and 256MB RAM running 
Windows XP or later.

Although the receiver is supplied 
with the software on a CD-ROM, 
it’s worth visiting the SSB website 
(www.ssb.de) to make sure you have 
the latest version because the software 
is regularly updated with bug fixes 
and enhancements. The download is 
supplied as a 140MB RAR file.

To ensure a trouble-free installation, 
I disabled my antivirus software and 
firewall and ran the installer with 
administrator rights. 

Once the software had been 
successfully installed, I could then set 
about arranging the LAN connection. 
Whereas many network devices operate 
using your network’s DHCP server 
to allocate the IP address, the LAN-
SDR operates with a fixed IP address. 
As supplied, it is configured with the 
IP address set to 192.168.0.10 with 
a subnet mask of 255.255.255.0 and 
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specifications

Frequency range: 0.1MHz to 30MHz
Dynamic range SSB: (SSB & USB, 2400Hz BW) > 110 dB
Dynamic range CW: (CW, 500Hz BW) > 110 dB
ADC: 16 Bit @ 66.66MHz/s
IF Bandwidth: 8kHz to 500kHz (USB: 8 kHz to 150 kHz)
Low noise figure: 9 dB
High input sensitivity: - 121dBm @ 2.7kHz BW 10dB/SNR
IP3: > 35dBm (40dBm typical)
OS Windows: XP to Windows 7, 32/64 bit
Interfaces: Ethernet-LAN10/100, USB 2.0
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a gateway of 192.168.0.1. This is a 
standard setting that should work happily 
on many home networks providing 
they have been set up with the default 
network parameters.

However, my installation was slightly 
different because my desktop PC 
currently uses a Wi-Fi link back to the 
Internet router along with a separate 
network interface card to connect to my 
Ethernet backup server and a few other 
devices. I wanted to put the LAN-SDR 
on the Ethernet part of the network 
that runs with fixed IP addresses in 
the 169.254.147.20x series. To change 
the default IP address you need to use 
a USB connection between your PC 
and the LAN-SDR. This lead provides 
a simple working link so that you can 
change the preset IP details and then 
switch back to a LAN connection.

To make the changes, I ran the LAN-
SDR software and then started the Tuner 
Configuration Wizard from the File menu. 
That gave me the option to use the USB 
connection to communicate with the 
LAN-SDR so I could manually change 
the IP details to suit my network.

Once the changes were complete, I 
disconnected the USB lead and restarted 
the LAN-SDR, which caused it to switch 
over to the new LAN connection. I used 
the Tuner Configuration Wizard again 
to confirm that the changes had been 
implemented and that there was a good 
connection via the LAN. All was fine and 
on leaving the wizard, the screen burst 
into life with the full display of the current 
spectrum.

The audio settings were next and as I 
operate with a couple of soundcards, it 
was helpful to be able to choose which 
one to use with the LAN-SDR.

With the LAN-SDR connected to the 
network and fully functional, the final 
stage was to connect up the antennas 
– for the review, I used my Butternut 
HF9V and my Wellbrook magnetic loop 
antenna. The LAN-SDR is supplied with 
two N-type sockets on the rear panel 
and they are electronically switchable 
from the control software. The provision 
of electronic antenna switching is very 
useful and makes antenna performance 
comparisons very easy.

A Look Inside
I can never resist a look inside all the 
review radios and the LAN-SDR was no 
exception. The cabinet was somewhat 
larger than I was expecting for a black 
box SDR radio but a look inside revealed 

that this was because good quality 
components have been used along 
with a  very practical layout with easy 
access for servicing. All the essential 
areas were very well screened and high 
quality connectors and leads are used 
throughout.

I’ve shown a block diagram of the 
receiver in Fig. 1. Here you can see that 
the design is fairly straightforward. The 
selected antenna signals are switched by 
miniature relays and passed to a bank 
of pre-selectors. The pre-selectors are a 
vital ingredient for high quality reception 
and often overlooked in lesser designs. 
The purpose of the pre-selector is to 
filter out all signals except those in the 
chosen passband, which helps remove 
strong out of band signals that could 

compromise the performance of the 
digital conversion process.

The LAN-SDR features particularly 
comprehensive filtering with eleven filter 
banks covering the following ranges: 
0.1 to 0.5MHz, 0.1 to 1.5MHz, 1.5 to 
2.0MHz, 2 to 3MHz, 3 to 5MHz, 5 to 
7MHz, 7 to 10MHz, 10 to 13MHz, 13 to 
17MHz, 17 to 22MHz and 22 to 30MHz. 

Switching between the various pre-
selectors is completely seamless and is 
handled by the on-board processor.

With a clean signal ready for 
processing, it is first amplified before 
being applied to the Analogue Devices 
AD9446 Analogue to Digital Converter 
(ADC). This ADC digitises the entire 
30MHz spectrum using a sample rate 
of 66.66 Million Samples per Second 
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The internal layout of the LAN-SDR.

Fig. 1: The block diagram of the LAN-SDR.
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(MSPS). As the AD9446 creates a 16-bit 
number for each sample, the resultant 
serial data stream is running at about 
1.066Gb per second – that’s way too fast 
for transmission over a LAN and also too 
fast for processing by most PCs.

The solution is to employ a process 
called decimation that, in this design, is 
handled by an AD 6620 digital receive 
signal processor. This device contains all 
the necessary logic for re-sampling the 
data and extracting a more manageable 
subset that can be passed over the LAN 
to the PC for final IF processing and 
demodulation. The output from this stage 
comprises a stream of 16-bit digital IQ 
data running at about 2.5MB/s, which is 
well within the capacity of both the LAN 
and the PC.

The bandwidth of the data that’s sent 
over the LAN is adjustable from within 
the PC software and ranges from 8kHz 
to 500kHz. However, if you use a USB 
connection rather than a LAN, the range 
is reduced to 8kHz to 150kHz.

Software Defined Receiver
The main purpose of the tuner is to 
deliver a wide bandwidth I/Q data stream 
to the PC where the final IF processing 
and demodulation can be handled in 
software. The LAN-SDR software is 
supplied with the receiver and it provides 
the graphic interface to the tuner’s 
controls. The display is dominated by the 
main spectrum analyser and spectrogram 
displays that give a panoramic view of 
the incoming I/Q bandwidth (Fig. 2).

As with many SDR receivers, there’s 
no tuning dial but a host of other tuning 
systems are available instead. The first 
step is to select the bandwidth that you 
want to examine. This can be any one 
of eight preset values between 8kHz 
and 500kHz. Next, you enter the centre 
frequency that you want to work around 
and the SDR then displays the full 
spectrum width so you can see all the 
activity on the chosen band at a glance.

With the band selected, I set about 
tuning in to a few specific stations and I 
found the easiest way to do this was with 
the mouse. If you hold the Control key 
and left click on either of the displays, 
the receiver immediately retunes to the 
chosen frequency. This is not necessarily 
a very accurate way to tune but you can 
then click and hold to grab the tuning 
cursor and drag it from side-to-side to 
adjust the tuning. 

Alternatively, at the bottom of the 
display is a text entry field and a pair of 

left and right arrow keys that can be used 
for fine tuning. The desired tuning step is 
entered into the text box and each click of 
the arrows will change the frequency by 
that amount. Step values can be anything 
you like from 1Hz to 1MHz so there’s 
plenty of flexibility. The click and tune 
facility worked on both the main spectrum 
display and the waterfall spectrogram.

In addition to being able to use the 
main displays to locate and tune signals, 
the LAN-SDR includes a number of 
very useful measurement tools for 
more detailed signal analysis. The 
measurements are based around the use 
of a pair of vertical and horizontal cursors 
that can be placed on the display area to 
show amplitude and frequency (Fig. 3). 
In addition to showing the details of each 
cursor, the difference was also calculated, 
making a useful measurement system.

Supplementing the basic point and 
click tuning system is the facility to zoom 

in to areas of the displayed spectrum. 
The zoom can be controlled using the 
mouse wheel or alternatively by holding 
the left mouse button depressed and 
drawing a box around the area of 
interest. The display then zooms to fill 
the screen with the selected area. Whilst 
zooming, a scroll bar appears at the top 
of the main displays and you can use this 
to move around the available bandwidth. 
There’s even a handy Zoom Home 
option that returns the display to the full 
bandwidth.

In addition to the main displays, there 
is a smaller panel at the lower left of 
the screen that provides a detailed 
spectrum display of the final demodulator 
bandwidth. In addition to being handy 
for examining a signal, I found this was 
very useful for fine tuning because I could 
drag the tuning cursor Hertz by Hertz to 
exactly the right spot – ideal for critical 
data modes.
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Fig. 2: The LAN-SDR software main screen.

Fig. 3: The vertical and horizontal measurement cursors.
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Key Functions
The rest of the SDR control system is 
divided into separate panels for all the key 
functions.

To the left is the main Fast Fourier 
Transform (FFT) control where you can 
set the FFT length, averaging, centre 
frequency, bandwidth and frequency 
correction.

This section also contains the antenna 
switching buttons and the facility to disable 
the pre-selectors.

Towards the bottom of this section are 
the powerful recording controls that allow 
recording of either the entire I/Q bandwidth 
in .DAT format or you can just record the 
audio from the decoder as a .Wav file.

The lower right section of the screen is 
reserved for the demodulator controls and 
provides access to AGC controls, mode 
selection, bandwidth and a range of filters. 
Modes provided were AM, FM, Wide FM, 
USB, LSB, CW and DRM. However, the 
DRM option requires separate software to 
decode the signal.

There were five IF bandwidth presets for 
100Hz, 200Hz, 3kHz, 10kHz and 50kHz 
but these could be altered in 1Hz steps. 
The cursors on the main displays could 
also be used to adjust the IF bandwidth 
and this was a very convenient way to 
match bandwidth to a particular signal.

The filter selection included Squelch and 
Automatic Frequency Control, the latter 
was useful for keeping the AM tuning spot 
on. The filters also included a fixed general 
noise reduction and a couple of very useful 
notch filters. Each of the notches had 
seven different widths available and the 
frequency of the notch could be dragged 
across the decoder display to take out 
the offending signal. The noise reduction 
button introduced a very mild noise 
reduction that was non-adjustable so it 
didn’t get much use.

Around the Bands
As soon as I started using the LAN-SDR, 
it was clear that the receiver quality was 
excellent, with clean signals and no sign at 
all of any out of band problems thanks to 
the excellent pre-selectors.

Once I’d mastered the tuning controls, 
getting around was simple enough, though 
I would have preferred a simple click to 
tune system rather than having to hold 
down the control key.

Responsiveness over the LAN was very 
good with just a fraction of a second lag 
between making a change in the software 
and hearing the result.

I started with a few broadcast stations 

and found that these were very easily 
spotted using the combination of 
spectrum and waterfall displays. The best 
tuning method was to Control-Click on the 
station in the main display and then tidy 
up the tuning by dragging the cursor in 
the demodulator display. This facilitated 
very rapid tuning to within a Hertz or so.

The audio quality was very good 
and the easy adjustment of the receive 
bandwidth and notch filters resulted in 
a passband that could be tailored to the 
specific station. Whenever I encountered 
more severe problems with adjacent 
stations, it was easy to switch from 
standard AM to upper or lower sideband 
reception.

Interestingly, there appeared to be very 
little if any low frequency roll off, which 
gave a very smooth bass response. 
However, the lack of low-end filtering 
was not so helpful when dealing with 
difficult signals because you could end 
up with low frequency rumbles that spoil 
the signal. I was able to fabricate a 
form of high pass filter by placing notch 
filters either side of the carrier but this 
was a bit of a cumbersome solution. 
One of the benefits of SDR technology 
is that additional features can be added 
in software relatively easily so maybe 
we’ll see some additional filters in a later 
version.

Amateur and commercial SSB signals 
were also easy to spot using the waterfall 

display. I found the best tuning method 
was to drag the tuning cursor over 
to roughly the right place, then hover 
the mouse pointer over the frequency 
display and then use the mouse wheel to 
complete the fine tuning.

Next on the list was a range of utility 
signals and I wanted to see how well the 
filters worked so that I could close in on 
a data signal without suffering errors. 
The LAN-SDR does not have a specific 
data reception mode so just closing 
down the IF filter to, say, 100Hz on USB 
will only allow audio frequencies between 
0 and 100Hz to pass – not a lot of good 
for utility decoding! The solution was to 
switch to CW where the BFO frequency 
can be set to the audio range you want 
for your data signal. I started with PSK 
signals and set the BFO for 1kHz and 
closed the IF filter down to its minimum 
of 100Hz. This worked extremely well 
and I managed to capture a number of 
very weak signals with excellent results. 
The same held true for a wide range of 
other data modes.

One very useful and timesaving 
feature of the LAN-SDR software is 
the facility to save software setups for 
different channels. Once you’ve got the 
system set up for a particular station, 
you can save the entire setup to memory 
for rapid recall another time – this was a 
great timesaver.
 ●
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summary

The SSB-Electronic LAN-SDR is a great radio and the hardware tuner is 
particularly well designed and constructed. The range of facilities available from 
the software is impressive and I’m sure there will be further developments to refine 
the offering and maybe they will include a dedicated data reception mode and 
an adjustable audio filter. I was impressed with the ease of LAN setup and the 
responsiveness over the LAN was a well chosen.

The SSB-Electronic LAN-SDR is available from Nevada Radio for £1899 and my 
thanks go to them for the loan of the review model.
Nevada Radio, Unit 1 Fitzherbert Spur, Farlington, 
Portsmouth, Hampshire, PO6 1TT
Phone: 023 92 313090
E-mail: sales@nevada.co.uk
www.nevadaradio.co.uk
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