
Telemetry module meets customer 
demands for OS-less design 

Challenge: simple Ethernet solution for telemetry

Lumistar (www.lumistar.net) designs and manufactures tele- 
metry products for the flight test and antenna tracking markets. 
Its latest product, the LS-28-DRSM telemetry processing engine, 
is designed for flight test applications, and provides all the  
functions of a rack mount telemetry processing station in an  
enclosure about the size of a 3.5 inch PC hard drive. 

In developing this new system, Lumistar faced three key challenges. 
Firstly, it wanted to migrate from its existing PCI interface to an 
operating system-less system where everything is network-based. 
Bryan Graber, CEO at Lumistar, says, “Our customers want OS-
less design and to move away from a Windows PCI/PCIe based 
configuration, because they’re tired of having to update Windows 
frequently due to security issues.”

The second requirement was to increase the system’s bandwidth, to 
meet ever-growing demands from customers. This could be achieved 
by moving from PCI to Ethernet data distribution, so long as the 
chosen solution could support the required data rates. Finally, it 
needed to make the product as physically small as possible.

“There’s a general trend to higher speeds in aviation telemetry,” says 
Graber. “In the 1960s, engineers would be happy with 350 kbits/
sec, but now they want 30 or 35 Mbits/sec per channel, with more 
spectrally-efficient modulation methods. Also, where our customers 
previously would have just taken data and clock signals, they 
increasingly now want their data packaged up so they can stream 
and share it over networks.”

Having selected Ethernet as the right approach, Lumistar had to 
decide how to design the networking interface. Its engineers had no 

experience with networking, or with the TCP/IP or UDP protocols, 
which meant the company rejected the option of undertaking all the 
design, interfacing and coding itself. Instead, it decided to look for an 
interface sub-system that would be simple to program, thus reducing 
the development time required.

Solution: Gigabit Ethernet module 
“We looked at multiple products from different vendors, but most of 
them were too big – we needed a small device that would match the 
small size of our system,” says Shaheen Samad, Chief DSP Engineer 
at Lumistar. “We chose the ZestETM1 from Orange Tree because it 
could do Gigabit Ethernet, it could do TCP and UDP, and it is very 
small – postage stamp size,”

The Ethernet module acts as a bridge between a standard network 
port and familiar parallel and serial interfaces, offloading all 
networking tasks and enabling external communication without 
the need for specialist networking knowledge. The module is based 
around a proprietary TCP/IP Offload Engine (TOE), which means the 
user doesn’t require any knowledge of Ethernet protocols.

“Instead of having to deal with TCP, we just worked with the RAM 
interface and register maps, which is something we’re familiar with,” 
says Samad. 

“By writing all our code in modules we can change the functionality 
of our product by changing the software – while keeping the Ethernet 
module as the network function,” says Graber. “For example, we 
were able to adapt our modem for a customer that wanted to stream 
a digitized IF signal over Ethernet.” 
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High speed data transfer
Lumistar’s previous generation of streaming products could transfer 
data at a total of 30 Mbits/sec, made up of 15 Mbits/sec on each 
of two channels. Moving to Ethernet has enabled it to increase 
bandwidth to 50 Mbits/sec per channel.

“The faster speed is important now, and for the future – there’s ever-
increasing demand for higher and higher data rates,” says Mark 
McWhorter, VP of Sales & Marketing at Lumistar. 

The Ethernet module also provides support for the Precision Time 
Protocol (IEEE1588 PTP), and Samad comments, “PTP is becoming 
increasingly important for our customers.”

In the LS-28-DRSM, the Ethernet module is connected to a Texas 
Instruments DSP to handle captured data and route it to an external 
PC or network. Lumistar uses all 16 of the module’s channels, 
for multiple functions including live streaming of data; spectral, 
constellation, and eye diagram displays; downloading of previously-
recorded data; and setup/control tasks.

“By moving our product off the PCI bus, fewer upgrades are needed 
and it’s much simpler for customers,” concludes Samad. “Our 
customers are really impressed that we were able to create an ‘OS 
less’ design that could still support Gigabit Ethernet.”

Charles Sweeney founded Orange Tree Technologies in 2001 to 
develop FPGA-based data acquisition boards with cutting edge 
performance and comprehensive software support packages. 
Previously founded FPGA development tools company Celoxica, and 
has worked in design and project management in parallel computing, 
image processing and radar. Charles is a graduate of Cambridge 
University.

About Lumistar (www.lumistar.net)
Lumistar designs and manufactures telemetry products for the flight 
test and antenna tracking communities. Board level products are 
manufactured with PCI, PCIe, cPCI bus interfaces as well as continuing 
support of ISA and VME legacy products. Lumistar products are also 
available without a PC interface or require an OS to operate. Serial, 
USB or Ethernet interfaces are used for control. Well documented 
application software with example code allows users to write their 
own applications for integration of Lumistar products into their 
telemetry systems.
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