
 
 

 

 

SMITHS ADVANCES COMMUNICATION FOR MARS 

 
Program:  Mars Rover 
Mars is prone to savage dust storms, has a surface pressure of 101.3kPa - just 0.6% of the 
Earth’s, and its surface temperature varies from -63°C (-81°F) to 14°C (57°F), although can 
hit lows of −143°C (−225°F) and highs of 35°C (95°F). 
 
Left unmitigated, these extreme temperatures, in particular, would cause significant 
variability in communication system performance – both in terms of signal range and 
quality. Long term, system reliability would also deteriorate significantly.  
 
Adding to the challenge, the solution needed to be light-weight and small yet a minimal 
drain on the precious energy of the spacecraft for the term of the mission. Yet, 
conventional solutions to compensate for the distortive impact of extreme temperatures 
on signals required too many active components. They took up too much board space 
and power, and still suffered an unacceptable level of signal distortion. 
 
New thinking was required. 
 
Solution: Temperature Variable Attenuator (TVA) solution: Thermopad®. 
 
Smiths Interconnect responded with its patented Temperature Variable Attenuator (TVA) 
solution: Thermopad®. 
This break-through TVA technology can efficiently and accurately compensate for 
temperature fluctuations from -65C to +150C, enabling it to maintain a consistent signal 
strength even in extreme atmospheric conditions. Just 2mm2, the surface-mounted 
Thermopad TVA can be used in place of an automatic gain control circuit to combine 
level setting or buffering and temperature compensation in a single chip design. This 
reduces component count, increases reliability and lowers costs. And, because it is totally 
passive, it doesn’t require power and has a longer lifespan than alternative ‘active’ 
solutions. 
 
Ideal for Mars. 
 



 
 

 

 

Smiths’ Thermopad has proved a pivotal component of the communications system for 
NASA’s Curiosity Rover. Since landing on Mars in 2012, it has ensured the integrity of 
huge volumes of data transmitted to Earth about the Martian climate and geology, which 
has enabled scientists to substantially progress their assessment of the planet’s 
habitability. 
 
So successful has this mission been that Curiosity's two-year mission has been extended 
indefinitely, and its design is now serving as the basis for the planned Mars 2020 Rover. 
Not resting on its laurels, however, Smiths has now developed the next-generation 
Thermopad series: K2TVA. This has been designed to provide an even more accurate and 
higher level of temperature compensation in the K-band frequency range, NASA’s future 
spectrum of choice. 
 
It is currently under evaluation for use in future missions to Space. 
Smiths: innovations that truly extend frontiers. 
 
 


