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Design 

0 Flight Resources 
- Mass 

- Power 
10’s - 100’s of Watts 
About 300 W/m2 
Heat radiation 

few liters 

0 IO’S- I00 kg 

- Volume 

- Data bandwidth 
few kilobits/sec 

0 Tracea 
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ualified fab” 
(8051, ADSP21020, RAD6000, RAD750, SPAR 

0 

0 

0 

0 

0 

Processors 
- Typically older processors that ha 

(8051, ADSP21020, RAD6000, RAD750, SP 
- Minimal cache 

Memory 

Mass Storage 

Interconnects 

- Error Detection and Correction (e.g. 11 bits for 8) 

- RAM, Flash, EEPROM, PROM (no disk drives!) 

- Wired 
Serial point to point(good old RS-422) 
MIL-I553 (dual bus, 1 Mbps) 
Spacewire (IEEE-1355,400 Mbps, p 

- Optical wlcables 
AS-1774 (high speed optical MIL-1553) 
Roll-your-own 

- Optical Freespace 
Very developmental right now, bu 

- Linux, VxWorks, Virtuoso, various 
os 
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Bread board DSP Scatteromete 
- Loosely coupled DSPs to do si 

purpose FFT chips and FPGAs 
- Established architecture is sca 

synchronization possible without working too hard 
- Established that you can use off the shelf flight qualifiec 

Autonomously Controlled Element Phased Arsav 

- Overcomes limitations from relying on passive structural stiffne 

to do the job (so the only NEW stuff is software 

Relies on cluster techniques 
an infinitely scalable phased a m  

by measuring movement, pr 
compensating in real-time 

.I 
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ascade (pipeline) Architecture Operation Number of Arithmetic Ops 

Noise filter 50k Each processor runs different code 
Echo Dechirp 10k 
Prefilter & decimate 60k 
FFT 21k 
Maq & Sum 2k 

Total 143k ops/pulse 

@ 212 pulses/second = 30.3 Mopdsec 

(double for Polarimetric (2 channel) (60 Mops/sec)) 

Raw Arithmetic Load 60 MOPS Parallel (round-robin) 
Implementation overhead (50%) 30 
Subtotal 90 MOPS N+l redundancy possible 
Margin (1 00%) - 90 Scalability easy (add pro 
Required Processor Power 180 MOPS Need a “master” to allo 

Flight DSP (TSC21020F) 40 MOPS 

Depends on partitionability of algorithms 

Same code runs on all slave processors 

ncy by dual string 

>> It‘s going to take 5 processors to handle the load 

Tproc(A)+Tproc(B)+Tproc(C) 
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9 - G I  ing 

0 Each module "knows" it's own 
local clock offset and rate 
- messages and periodic sync 

pulse 
0 Messages arrive saying, in 

effect: 
- Digitize and process an echo 

starting at absolute time 
123377.4523825 seconds for a 
duration of 2.050 milliseconds 

Module turns that into local time 
and number of samples to 
digitize 

0 

- in terms of "local clock ticks" 

10014000 ~ 

I 

10009000 I 

I 
10008000 

10007000 
-"~~$"?~~o-""""""" 

O z N 2 1 ' D ' D h m  
seconds 

ISR 
-Latch TIMER ISR 
- B u m  counter 

Time Handling 
3) "publish" TIMER value latched in 

External Time reconciliation 

301 

I I 
1001 I 991 NOW Timer I 1011 



Very large (>IO0 m) electronically scan 
based radar and communications applica 

space 

- Existing space based radar antennas 'ffness to hold their 
,L,-- 

- Phased arrays are composed of thousands of essentially identical 
that are adjusted to create a desired wavefront or antenna pattern. 

- Same process can be used to measure changes in performance o f t  

sriape. 

deployable antennas. Light, deployable f stiff 
- Limited spacecraft mass and 

Concept is to continuously me 
adjust it to compensate. 

elements and compensate 
- Really need to model forward in ti 
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What's my RF "state"? 

Element RF Hardware 

What should I do? 



4 bread board elements 




