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CubeSat Program Overview

- 80+ universities, private. companies,
government organizations building
picosatellites

e Program designed so that students
‘can participate in entire life cycle of a
space mission:

e ‘Use concepts of standardization,
ridesharing, and responsive deadlines §
to meet objectives |

« Currently 10 CubeSats in orjif

y J'.. “ iy ’ :‘ -,l; ._, A "th
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Basis for the Standard

CubeSats: a practical platform for experimentation
In the smallest form factor possible.

e Simple Standard-(manageable for universities)

e Standard based on

- Size of avallable COTS components
(Solar cells, batteries, transceivers, etc.)

- P-POD. dimensions and features

- Self-imposed safety standards

- LP- environmental and
operational requirements
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.. Standard deployment system .
o Tubular frame -~
- '~‘ Spnng aSS|sted ejectlon Pl
g Payload of 3 smgle CubeSats ;

T A,

: . P POD m|SS|oa objeotlves
AT Protect LV and pnmary
et payload R % e
'+ Protect CubeSats from launch T

o .-,enV|ronment 5 |
ey ‘Safe/reliable deployment |
. _Compat|b|l|ty W|th many LV | sy




.. Mamtaln the CubeSat standard y o
s Coordmate Launches o

e Develop test, and fly the P-POD

oL t.,)~,};gsgﬁf-;j;_dul -_g--f_ Launch
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£ ) ) . : . : _ y
e Locatmg the CubeSat after deployment
A Health status / contmgency mode
'« Acquisition of signal - '

£3 _Comm_u_gl.ty suppo‘rt_-_._
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Starting Your Program

_+ Start working on earth stations early!
~ » Should be operational well before launch
~« Practice tracking other CubeSats =
» Get involved with AMSAT
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CubeSat Construction

|t took us years to
build CP1

« Read the specification
carefully

¢ The “top” of the CubeSat in the

spec drawing actually goes in
the

P-POD first
» Contact us with questions or

concerns '
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Vlbratlon Testlnq

| "Random Vlbratlon |
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. Extreme Temperatures
( 30*t0 70 Celsms)

'+ 1 hour Soakaat Each
Extreme yE i




.. F|t checks are |mportant

; - Go into fit checks and rewews W|th hlghest
e fldehty hardware possmle | |



D“(')' not Cljfco‘rn-'e'rs "d'uri'ng'-té'sting '-

Test everythlng exactly as it will fIy'._,,  )

“Don’'t make last minute changes S
Repeatable Prqcedures |




- Test carefully/methodlcally

. Understand dlﬁerent stages
A Prototype e :

- Qualification

. Acceptance ik

', . Expect worst case

t-'f




-
.. DeIrvery expected to Cal Poly 2 3 months prror
- tolaunch S 4+ . .

| .' g Last tests are performed to ensure proper
d1mensron|ng and constructron & oy |




.. Satellrtes are mtegrated mto PPOD run through i
Lk acceptapce tests = SOk .
| S  Last minute battery rechargrng and dragnostrcs o
~can be performed X 3

e Shlpped to Iaunch snte
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; Satellrtes on Dnepr 1 sat |n shrppmg crate for 1. month
(due to launch slip) GCRE S s

“In Barkor‘iur cleanroom P PGDS were removed and
mspected -

»

f . Teohs performed
.. final rnspectrOn
~and mtegratlon

onto SHM

* ..'-""




Dnepr 1 Launch

e Dneprs-are
converted SS-
18 ICBM’s used _
for cluster launches - &

e SiX previous '
successful launches

- 18 spacecraft on
board from 7
countries

| *Main payload

BelKA
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Dnepr 1 Participants

Cornell “d Arizona 4 'l Montana : Arizona
ICE CUBEl RINCON MEROPE SACRED

The Cal Poly Hawaii
Aerospace

Corporationjj! \ CP2 Voyager

Illionis
ION

Cal Poly S. Korea I:{UE}I“EE:S‘_' Cornell
cpl HAUSAT-1 i ICE CUBE2
athfinderg
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'_-_'Successful L|ft Off |
_"Flrst stage motor shut

~ “down in the second

~ minute of flight,

,'_"""_,__Created acrater 70 m .
~ long, 25 m dee'p %

. 'Fallure analy5|s currently
s belng performed




-"_Cen'sta'r'\t-lly fe"ch’it’ "

| "-.Documeﬂt weII
'fTEST 0
.Keep plannlng ahead

_;__Get advlce i

State department OffICIaIS are mce S0 are ot
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... The CubeSat toIeranoes are trght -
e Practrce burldlng before touchrng flrght hardware
= Think through component usage

a Be flexrble in your desrgn
. Burld in margrn

. DOCUMENT
e TR 0
I« REPEAT




. CubeSat Accomplrshments

| '-SuccesSfuI coordrnatron and Iaunch of 14
s satellrtes | : ..

',_'-Fully fun,ctronal ,1 3 kg satellrtes ata Iow cost
gt -Internatronal earth Statron networkrng

',,-Changmg Iameh vehrcles 5 months before e
'Jaunch QQ;Fif,JJ,PT_ = e:_ﬁnr,i; 'E=Ue;f::a*'

ek -Launchrng US as weII as ferergn spacecraft |

s -_,_,‘-Multrple Iaunch oppertunrtres



. Student Beneflts <,

J Expenence in: deS|gn|ng
~ testing, budgetmg testlng
- designing, teamwcark

£ networkmg testlng

o Elementary thr@ugh UnLVEI’SJty
;i cul be mvolved A

358 The5|s/Sen|or PI‘OjeCtS |n real-
World appllcatlon :
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.. Industry Beneflts |
1 s @, Research lS benef|C|aI to aII

L ‘.-._;,-. Vlable optlons for multlple purposes'il'_-"f '

S . Opportumtles to sponsor space
i research 5k -

. Experrenced grads enterlng the L ‘
market b s T

- e Develop US Iaunch opportunltles




.. Screntn‘rc Beneflts

.4

. Slze of satellltes are shrlnklng

i -".-i . Research is more affordable .
i reduced need for free Iaunches

' i "'- Space org LV for more payloales

ol Technology is aIIowmg more A
? optlons on CubeSats e N




7 Dnepr 2 scheduled for i
Wlnter 2006
. 7 satellites in 3 PPODS
K Falcen 1 Ladheh
scheduled for 2007

:-. . NLVs belng developed
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