DCH Reguirements

% Process at a rate fast enough tomaintain allldata sterage
and commandhandling tasks.

» Have sufficient storage space to hold the O0S, science data,
andiother command hanaling|seftware

% Nust detect, verify and distribute all commands
# Nustwithstand a totalidese radiation of Upto I1SKrads

% Nust be able to recover firom single event upset errors/
nard bit errors




DCH Requirements; cont:.

» Naximum Pewer consumption of 12 watts(transient) and 7
waltts (steady state)

# NMaximum Volume goal ofi 7500 cc's

% \Must provide intermal housekeeping functions forall
other satellite sunsystems and Instruments.




Selecting Processor:

» Needalow powerembedded processor

% \Needla proecessol that withstandsa radiation
envirenment ((towithin certain tolerances)

% Processor must be able torecover fromisingle event
Upsets

% Needla processorwith varous pewer consumption modes

» Needitohave DMA, sothat sulbsystems can write teiand
read from memory witheut effecting the CPU's
Performance;




About the Intel 386EX Processor

% Contains a modular, fully static 3S66CX CPU

+ 16 DIt data bus and 26 bit address bus

64N bytes of memory addressispace

% 64Kbytes of 170 address space

# Avallable inthree clock rates (16, 25, 33 MHz)

# \\Watchdog timer

+ |dle mode and Powerdown mode to conserve
POWEr




More about the 386EX

+ Normal operation pewer consumptioniis 1.125-1.76
Watts (depends on Clock speed)

« University of Surrey and Honeywell have radiation
tested this processor.
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FigureZ 1. Intel386™ EX Embedded Processor Block Diagram




Software andiData Sterage

. 0S andlany otier commandihanaling seftware will
be stored on an EPROM

% Data from Science Teamwill be buffered while
satellite Is out oficontact with the radio
groundstation

The datawill be saved to Static RAM and then sent to
ihe groundstation.




0S considerations

% Need a protected mode kernal
# Need a multitasking, real time 0S
# [ypes of operating systems we have considered
PUYyINg
DR-DOS - by Caldera
eCos - by Cygnus
IRMXII - by Radisys




Systemil/0 Concerns

# GUIdance, Navigation andControl
magnetonmeter - measure magnetic fields
SUn Sensors- Freguency Counter
erizen sensors - Analeglnpu

# Power Generation and Distribution
moeniter pewer systems -Analoeg|input

# Nechanical and StructurallAnalysis
moeniter thermal - Analog Input
# LaserkExperiment
experimentaliuplink communicating|at LOMbIt/s




Systems /0 Concerns, cont.

% Tracking, lelemetryand Command

communicationwith greundstation
— 2Mbiit/s downlink
— 9600hit/s uplink

% Sclence
puffering science data
data compression
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Opportunities withiUASat

# \Weneed Electrical Engineers, Computer
Engineers, andComputer SCience majors.

# Consists of one meetinglaweek andany
assignments designated by team'leader

# \We have afull version of Layout Plus and
Capture(the new PSPICE products)

% Programmerswill gain embedded systems
software experience.




