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SMALL SCOUT LANDER (cont'd) 
Flight System Trade Space 

I LANDER FLIGHT SYSTEM I 

Cru ise/Approac h - I I Surface Operations I 
I 

I I 1 

Architecture 
Powered Descent MPF/MER-type "Rough" Lander "Hard" Lander 
(< 20 g impact) (< 50 g impact) (< 500-2000 9) (> 10,000 g) 

Free- 590-800 kg" 
Flyer . $120+ M* 

11 19-Nov-2002 

Airbag Subsystem Drop Test 
NASA Plumbrook Station (1995) 

Design Characteristics 
rugged and robust 
large mass fraction 
high mechanical complexity 
empirical design process 
high testing costs 

Rough Lander Concept 

5-10 kg" Power 

$36 M* 

*Entry mass range and low end of 
cost range for previous systems 

Key: 
0 Major Cost Driver(s) Identified 
0 No Significant Cost Leverage 

SWT- 5 



ROUGH LANDING CONCEPT 
Flight System Configuration 

Band 
Clamp 

7.9-NOV-2002 Rouah Lander Concept 
Impact Limiter on Interior) 
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ROUGH LANDING CONCEPT (cont'd) 
Inflatable Self-Righting System 

1. Lander after TD. 

2. Torus and arms beain to inflate. 

Torus andarms inflated. 

Gas generator-inflated 
vectran bladder system 
provides ti p-over sta bi I ity 
and self righting force 
required to automatically 
open and upright the 
backshell and forebody. 

4. Elbows beain to $1. 

overturn lander. 

5. Lander 
overturning. 

Proof-of-concept inflatable 
self-righting system built and 
successfully tested for Mars 
Smart Lander in 2001. 

6. Lander overturning 
(cont'd). 

7. Lander opened 
and righted. 

8. Airbags deflated, 
EDL complete. 

11 19-Nov-2002 Rouah Lander ConceDt SWT- 8 



LANDER FLIGHT SYSTEM (cont’d) 
Avionics Subsystem Block Diagram 

to 

= Heritage: p Controller, 
rem ai nder X-2000/E u ro pa 

= New Design 

UART 
Umbilical 

A 

0 

I 

si 
n 
--I m 
0 
W 

I T I SIA Synchronous Serial 

ries 
.................... 

y Controller 
c 1.0 W draw 
. . . . . . . . . . . . .  ml 

I . . . . . . . . . . . .  .I 

- 7  

I 
I 
I 
I 
I 
I 
I 
I 
I 

I I 
I ........ ......... 
I 

I 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I - - - - -  

: Instrument i 
i Package i 

:.................* 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Instrument 
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