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EDL Instrumentation
• Planetary entry probe missions are complex, costly, and 

infrequent

• It is important to the EDL and planetary exploration 
community to understand the entry environments, 
performance of the entry vehicle, and atmosphere density 
and winds

• Flight Instrumentation provides a valuable dataset to 
understand:
- The as-flown environment, beyond the binary “it worked” or “it 

failed”
- Areas of design conservatism
- Accuracy and limitations of our state-of-the-art predictive 

simulations and experiments

• This data can be used for improved reliability, TPS mass 
reductions, and decreased landing ellipse sizes for future 
vehicles
- Past instrumented EDL missions (Galileo, Space Shuttle/BLTFE, Orion 

EFT-1 DFI, MSL/MEDLI, Schiaparelli/AMELIA & COMARS+) always 
surprise us

• Mars 2020 includes MEDLI2 instrumentation suite 
focused on entry atmospheric, aerodynamic, aerothermal, 
and heatshield measurements 2

Contributions to Landing Ellipse Major Axis for M2020-class mission

MSL/MEDLI Flight Temperatures



Instrumentation on M2020 Aeroshell 
• Like MEDLI, MEDLI2 has three major hardware 

components for sensing and processing the entry 
environment:

• MEADS (Mars Entry Atmospheric Data System)
- Network of pressure transducers on the heatshield and 

backshell
- These are a combination of Hypersonic, Supersonic, and 

low-pressure sensors

• MISP (Mars Instrumented Sensor Plugs)
- Network of high-temperature thermocouples (TCs) 

embedded in thermal protection system plugs, installed 
across the PICA heatshield and SLA-561V backshell. 

- Two types of sensors for directly measuring incident heating 
on the backshell (total heating and radiative only)

• SSE (Sensor Support Electronics)
- Multiplexing avionics for gathering, processing, and 

transferring MISP and MEADS sensor data to the Mars 2020 
Descent Stage Power and Analog Module (DPAM)

- Also includes harness between SSE and sensors, and from 
SSE to the DPAM
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