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'for Iong -life, hlgh rellablllty, and mission adaptatlon?‘i

Key Future Challenges o
— Partitioning and the Orthogonahzahon of Tasks
— Sharing and Isolallon LowE

— Fault Tolerance
— Fault tolerance, CO?
- Autonomous Syst

Conclusi



conflgurable modular bU|Id|ng
blocks .



- 802.11



- XZOOO Awomcs &F Power ,

‘Electronics o
—Archltectu re. Platform E_Iectro ;




interconnect (C
- 128 Mbytesg :

SI0—System InputIOutput :
+ Peripheral component mterconnect (PCI) 1394/IZC ,

bridge; 2 universal asynchronous
recelver/transmltters (UARTSs)

» Includes node reset control; general fault protect|on
logic; discretes -

* Assembly developed by JPL

NVM—Nonvolatile Memory
« 2 Gbits/slice Flash Memory

* Includes power management control and erase/wnte b

cycle tally
« Contractor: SEAKR Englneenng, Inc

SIA—System Interfa
* Includes 1553”"SPI

. Contractor ’Lockheed Martm Commermal Space
Systems (CSS) i

B PSS—Power SW|tch Sllce

+ Used to switch power loads, valves -and py
(all three functions)

"+ 16 switches/slice

* Redundant I12C bus
« Contractor: Lockheed Martin CSS

PCS—-Power Control Sllce

-‘Térnperature ]
. 6Temperature




Radiation Dose (Mega-Rads)

3.3 Mrad
Over 30 day
Science mission

==l Iy Europa orbit

3.2 Mrad

Over |-2 years
in Jupiter orbit
before EOI

Europa
Orbiter

(x2000)|]

10-12 year
duration

&
MEQ I
| Toleco

10 veal 4year
duration  duration
7 year '
e AL OT e camongganen,
[ ; Intelsat

Iridium

Sats

Current Missions

Planned Missions

The Europa Orbiter total dose environment is

harsh compared to current experience

— At Europa an astronaut inside an EVA
suit receives a lethal dose every 12
minutes

The Europa Orbiter must operate with high
reliability during the 30 day mission

— Science objectives

— Achieve quarantine orbit
Impact

— High technology, high risk, high cost

electronics development (X2000) to
reduce risk

— Total shielding =39 kg




Testport &
Direct Acce

I/F ste I/F state
machine machine

(Pwr Ctrl) (PMAD)

modulation & demodulation only
encoding/decoding will be done by
software at the flight computers

I/F state
machine

(IFF)

IIF state
machine

(Pyro)

394 Bus

I/F state I/F state I/F state
machine machine machine

(VDE)

I/F state
machine

(VDE)

“generic controller
+(high res imager)

main engine

_ generic confroller
(wide field imager)




*Archltectural P:Iatform (MSAP) '
~ projectis a program designed
to provide JPL missions with a
standard set of hardware and
software components that can
be adapted and customlzed to;r
fit mission-specific needs

MSAP Card

User Defined Card

Test Card

Power Converter Card




ification &

» JPL has qualified the u
+JPL has qualified the fu
*JPL has developed

* For more inform:
http://ke




capable
tate-of-the

 future awonlcs systems

. IPL has worked closely wnth X|||nx Monta Vi
developlng this product ,

http://rtd/re







‘Computers |
* Mass Memorles
- Bridges

— The peripheral bus connects the C&DH to other subs
eqmpments ~ 7 i ,

— All computers
sensors and

* The Adva_,nt,ag

— Flexible



Active 1394A buses
Backup 1384A buses
Fault Containment Region Boundary




| SpacecraftM -

Fault Tolerance Level |

Mission MOd“IeC&DH | )

Science

1
0
AACS >

Telecom

PC&D

Thermal







proce ne must *"‘ey d oA
' j‘ti,rnteract in any other way Sufﬁment bandwrdth ’and*a areful
- system-level timing (and intercommunications) strategy wrl»lﬂbe
~provided so that plugging in or changing system modules and
][unctlons will not affect the reaI t|me performance of unrelated
unctions | e ae

— Information sharing by processes that mteract and,,
on real-time appllcatlons must be thorou hl
Perhaps the best ¢ e will be’
grapth based a




”"cover from errors uyl;ts The fllght-crltlcal pa
system will require extremely high reliability and ev
tolerance to localized physical damage, not unlike modern

© . commercial aircraft. Unlike an airliner that lands within 15 hou
- the CEV must maintain its. ‘high reliability for months. Mas:
redundant fault-tolerance techniques currently employec
commercial aircraft will be further developed and expa.
including design diversity in hardware and softwar
de3|gn errors or u‘ndetecte_ ;fabncatlon flawsf N

critical hlgh performance
checkpoln ,and rollbac







mtegratlon and also |s a
recovery process.. Auto 0o

modlfyl
for time ©
JPLhaSﬁ




daptable re- conflgurable archite_
for ‘Iong -life, hlghfa rel|ab|I|t”‘fi;_ and mission adaptatlon

— Fault tolerances«

Conclusion:






