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How Planetary Resources uses TI MSP430™ MCUs to 
discover Earth’s resource from space

“The MSP430 FRAM microcontroller is a key element of our spacecraft avionics 
architecture. It’s extremely low-power requirements make it very well suited 
to the spacecraft environment. It has been great working with TI to integrate 
this element into our spacecraft and I am really looking forward to seeing its 
performance on orbit.”

Customer Challenge

What problems was the customer trying to solve? 

There is a significant interest in Earth observing technology and in particular development of 
imaging products in bands outside of the visible spectrum. Within the spacecraft, there is a high 
demand to reduce power consumption while keeping more elements of the ship powered or in 
active mode. 

Customer Solution

How did the customer solve that challenge? What aspects of the TI device enabled them to 
solve that challenge? 

The Arkyd series of spacecraft by Planetary Resources are unique in that its mission is to mine 
these asteroids. The advanced Earth observation platform on-board, Ceres, delivers affordable, 
on-demand Earth intelligence of our natural resources from any spot on the planet. Ceres uses 
ultra-low-power MSP430™ FRAM microcontrollers to help maintain the strict power budget of the 
spacecraft.

Customer Benefits

What do these technological advancements mean for the end-product users?  

The Ceres analyzes the spectral signatures of crops and provides customized information to 
growers, identifies energy and mineral resources and monitor pipelines and remote infrastructure. 
The system can also track toxic algae blooms, monitor global water quality and enable the 
detection of wildfires in their earliest stages.  



Challenge

The challenge of developing a platform that meets 
the size, weight and power requirements of a small 
spacecraft platform requires components that can fit 
within a very constrained and demanding operating 
environment. The range/number of components 
that fit within the operational envelope for a space 
application is limited. As a result, spacecraft avionics 
platform designs are often limited in what they 
can accomplish by virtue of the capabilities of the 

components available to develop the designs with.   

Solution

How did the customer solve that challenge? What 
aspects of the TI device enabled them to solve that 
challenge?

Over time, humans have developed technology to 
look deeper and more intelligently into the world 
around them – enabling us to leverage information 
beyond what the eye can see. Ceres is an advanced 
Earth imaging business using Planetary Resources’ 
Arkyd 100 spacecraft. With just 10 satellites, the 
Ceres constellation provides weekly hyperspectral 
and mid-wave infrared data for any spot on Earth 
at a lower cost than existing multispectral data. 
Ceres uses TI’s MSP430 FRAM MCUs to provide 
fast and low power writes that enable longer system 
run-time on the limited resources that space offers. 
Additionally, the MSP430 FRAM MCUs integrated 
analog to digital converter (ADC) and peripherals 
provided the ability to complete the design and 
collect telemetry/performance metrics on the 
instruments without the need for a significant 

number of additional components.   

Customer benefits

What do these technological advancements mean 
for the end-product users? 

Providing deeper and more intelligent data, Ceres 
uses infrared and hyperspectral imaging to see 
the unseen and obtain more data in every pixel 
from space.  The mid-wave infrared provides 

night-imaging capabilities, temperature mapping 
and water content measurements, while the 
hyperspectral offers spectral fingerprinting, material 
identification and planet phenotyping. When 
deployed as a constellation with daily revisit rates 
anywhere on the planet, this advanced sensor 
platform becomes a powerful source of actionable, 
high-value, Earth intelligence.

Application

What did the customer design? What is it used for? 

Planetary Resources saw an opportunity to bring 
more intelligence and capabilities at a lower cost 
to satellites orbiting the Earth to deliver valuable 
information-rich data to markets today.  In order to 
achieve this, Planetary Resources needed an ultra-
low-power microcontroller that provided flexible 
memory, low-power consumption and multiple 
peripheral options. This is where the TI MSP430 
FRAM microcontrollers came into play.  In particular, 
being able to apply the same microcontroller 
to many different design areas reduced the 
development time and software complexity.  It also 
allowed for significant design re-use from board to 
board.  
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