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MEMS Technologies Support
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Future Space Systems

+ 147300*-450 sec, bi-propellant

» 15,7<250 sec, resistojet
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— Efficient packaging - no valves, lines or

apptcations




fii';:v}, Exploded View of Digital
S Microthruster Array
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Top View of Phase 1
Thruster Stack
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— Ignitor design; 20 x 400 pu resistors required for lead styphnate

* Resistojet:

— Bonds must withstand ~ 600 K temperature

— No inter-chamber leaks
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Laser Exposure of Glass
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20 x 400 Resistor

4 46 MICRONS

Polysilicon 0.5 micron thick

h 4

188 MICRONS$
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41
— _MICRONS— MICRONS

’4» 180 MICRONS >

¢ UL

MICRONS
<€ 180 MICRONS

<—— 46 MICRONS

SILICON SUBSTRATE
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High Speed Video Images of
e Polysilicon Resistor Firing

« With 60 volts input, the 20 x 400 resistor fires for ~50 msec
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* In-vacuum calibration

CALIBRATION

MOTORIZED

. = miisl.mu

DAMPER
MAGNET

&
FIBER/MGRIN LENS
SUPPORT
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— Lead styphnate using 32 V DC in resistor

« Electrolysis
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& Summary
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 Initial problems:

— Weak bond strength at high temperatures

» Thrust stand is ready

(solid, resistojet, electrolysis)
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A Digital Propulsion Concept is
%2> Refined Through Three
Hardware Builds

Task 5. MEMS Microthruster Propulsion System
» Management < Reporting
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Y We Are Here
Task 1. Proof of
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s Fab < Characterize Task 2. Sub-Array Evaluations
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2 Test Articles Downselect
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* Design - Test X Task 3. Full-Array Demonstration

* Fab ¢ Characterize
A 1 Test Articles

e Design e« Test
* Fab » Characterize
e Commercial foundry builds
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Task 4. Process Models and Analyses
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