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Remove limitations using Distributed Architecture and Cold
Capable sub-systems
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Distributed Architecture

- Unified avionics bus

- Distributed Motor Control

- Point of Load Power Converter

Low Temp Instrument l Cold Rover: Low-mass,
& Sensor Interface Low-power, scalable

- SiGe-REU Cold Avionics: Avionics for next gen

- DMC Analog ASIC -Low Temp CPU Mars missions

*Low Temp Data Storage
Low Temp Actuators ‘ ‘ Low temp Digital Interface

« LTMO, LTM1

Low Temp Radio Low Temp Energy
Storage

Impact: Elimination of WEB, Complex wiring
>4X reduction in power
>3X reduction in mass
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System Architecture DMC

DMC Cold Module
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Telemetry and sensor reading to report the health and status
of the DMC electronics module to the FPGA




DMC2C
Analog Sense ASIC

IBM SHP SiGe BICMOS

Differential Wx ‘ | 1] ' \WHHL W
Il

e i

2400 um

Leverage from low temperature electronics developed under
the NASA'’s Exploration Development Technology Program




National Aeronautics

and Space Administration WI I kl n S O n
ADC Operation

O
-1 [

T :
{ e R h  RAMP
o H ! i .
_l D I P : \Eommsm

-l e

AZ AZ AZ
N N N P R 5
Analog 'Ci _._I_‘ [
ol 1 E E E E E _.E © = : COUNTER

17 —"l ENABLE

i REFRESH

D2 j ln i LATCH

o— M 12bi N -
Counte Latc ﬂ RESET

12bit P S T E

RAMP

Ramp
/] > [ SRR = T

N Res LS — o

® E sampling phase I
®2= Conversion phase I Digital Output

Wilkinson ADC uses a single-slope converter with two non-
overlapping clock phases (sampling and conversion)
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SET-UP

Motor Controller Module
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| 16.-ch
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Wilkinson ADC tested in application configurations
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Radiation Highlights

« Total Dose (predicted)

Parameter | Pre-rad | 100 krad proton| 300 krad proton {300 krad X-ray

DNL [<05LSB| <05LSB <0.5LSB <0.5LSB
SNR (dB) | 60.8877 |  31.3268 61.8915 60.7922

« Single Event Destructive (None)

- LET of 85.4 MeV.cm?/mg @125°C, up to
2x107 p/cm?and10% overvoltage (3.6 V instead of
3.3V).

« Single Event Effects
— SEU at the ADC output ?7?7?

Wilkinson ADC rad-response acceptable
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Radiation Highlights

« Single Event Effects
— SEU at the ADC output ?7?7?
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Typical heavy ion runs obtained with Kr (~27.8 MeV.cm?/mg)
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ADC Channel Outputs (DN)

Laser Verification
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Simulation
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Mixed signal simulation using
verilog/transistor level

Studied the impact on input
impedance (£)

Hit on transmission gate (PMOS transistor) for various Z
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Conclusion

To be added
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