1957
(Sputnik 1) (1)

83.6 56
300 (ms)

1
(Sputnik 1)
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500
(mini-satellite)
(nano-satellite)

(femto-satellite)

(mi

90.8

1

Group name Wet Mass
Large satellite > 1000 kg Big Satellite
Medium sized satellite | 500 1000 kg
Mini satellite 100 500kg
Micro satellite 10 100kg
Nano satellite 1 10kg Small Satellite
Pico satellite 01 1kg
Femto satellite <1009
(piggyback)
( 2
)
)
©)
(4)
©)
cro-satellite)
(pico-satellite)
1 1.
2. 2.
3. 3.
1 1.
2. 2.
3. 3.




Mission Work Theorem Demonstration 3.
Education and Student training and Wo0-18, KO-23, KO-25,
training international cooperation SEDSAT1, SQUIRT-1,
HUNSAT, PANSAT, KTHSAT
Theorem New tech. applicationand | HEALSAT, TechSAT-1

demonstration

theory demonstration

Communications

Voice stored and | Synchronism voice Do-17, AO-21, SQUIRE-1
broadcasting oscillation crystal
Satellite phone Advanced digital PANSAT
frequency sharing dual tech.
Packet comm. Advanced communication | PoSAT-1, HealthSAT-2, Cerise,
protocol FaSAT-Alfa/Bravo
Wireless net Radio carrier connected PC | UoSAT-3
and other devices
Research
Digita packet Digipester UO-14/22, AO-16, LO-19,
communication FO-20, 10-26, HUNSAT,
PANSAT, KO-23/25
Earth observation | CCD image UO-14/22, WO-18, KO-23/25,
TechSAT-1/2, FaSAT, PoSAT-1,
SEDSAT1, JAWSAT
GPS location Orbital determination KO-25, POSAT-1, TechSAT-1
Digita signal High speed UO-22, POSAT-1, KO-23/25,
processing mo/demodulation TechSAT-1/2
Universerays Sensor KO-23/25, POSAT-1,
SQUIRT-1
Q) (Surrey Satellite
2 Technology Ltd) ® 2000 1980
(3 1999
(4)
(5) 2 1980
(6) 1997
(7)
3 4
5
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HP 1999

Small satellites launched 1980-1999

u Nano
Micro
u Mini

|lite mass

‘e’ +
* e o
.0 -

* - & o

Jan-80 Oct-8 Jul-85 Mar-88 Dec-80 Sep-93 Jun-96

Launch date

Small satellite - split by application

m Communications
= EO
education
m Science
= Tech demo
Military

Sk

+ %+ s

Mar-99

Dec-01




£
@
a2
=
3
=

Small satellites - split by customer

= University

= Commercial

m Government
Military
Amateur

( 4)
Weber State University Weber Sat Launched 1990
University of Alabama SEDSAT 1 Launched 1998
Arizona State University ASUSat 1 Due to launch 2000
Naval Postgraduate school PANSAT Launched 1998
Stanford University SAPPHIRE Dueto launch 2001
OPAL Launched 2000
EMERALD Dueto launch 2001
University of Surrey UOSAT series | 1982 to present
Korea Advanced I nstitute of KITSAT-1 Launched 1992
Science and Technology KITSAT-2 Launched 1993
KITSAT-3 Launched 1999
Technion(lsragl Institute of Techsat Launched1998
Technology)
Chilean Air Force FASat-Bravo | Launched 1998
University of Stellenbosch SUNSAT Launched 1999
Technical University of Berlin | TUBSAT Launched 1999
Tsinghua-1 Launched 2000
TiungSat-1 Astronautic N/A
Technology
Helsinki University of HUTSAT Future
Technology
Thai Micro Satellite Co., LTD | TMSAT Launched 1998

(€]

90.8



7.OPAL @

6. SAPPHIRE @

(Space Systems
Development Lab., SSDL) @ SSDL
SQUIRT (Satellite QUIck Research Testbed)

8.OPAL picosatellite @
SQUIRT
SQUIRT
SAPPHIRE OPAL EMERALD
(1) SAPPHIRE ( 6 2001 8
Kodaik Star Mission
SQUIRT SSDL
SSDL
SQUIRT (Radio
Amateur Satellite Corporation)
(2) OPAL (7 1995 4

10 90.8



2000 1 26
picosatellite
OPAL
picosatellite ( picosatellite
6
Aerospace Corporation
STANSAT
Santa Clara
SSDL
2.
(SSTL)
SSTL
SSTL
SSTL SNAP-1

(Surrey Nanosatellite Application Platform) (

6.5

SNAP-1

9

5. SSTL

Pakistan 1985 1989 BADR-1

South Africa 1989 1991 U0SAT-3/4/5

S. Korea 1990 1994 KITSat-1/2
Portugal 1993 1994 POSAT-1

Chile 1995 1997 FASat-AlfalBravo
Thailand 1995 1998 TMSAT-1
Singapore 1995 1999 Merlion payload
Malaysia 1996 1998 TiungSAT-1
China 1998 1999 Tsinghua-1

SSTL  SNAP-1

SSTL
SSTL ( 9

3. KAIST

(Korea
Advanced Institute of Science and Technology,
KAIST) @ 1989
(Satelite Technology Research Center, SaTReC)

KAIST SSTL
KAIST KITSAT
KITSAT-1  SSTL 1992 8
11
1300 66.08
KITSAT-1

90.8 11
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1993 9

@
@
©)
4)

800

26

KITSAT-2

KITSAT-1

1999 5

)
@)
©)
4)

SSTL

12

KITSAT-1
KITSAT

26

KITSAT-3

KITSAT-2

KITSAT

KITSAT-1

90.8

KITSAT-2

KITSAT-3

SSTL

4, CanSat
1998 11 10
Symposium (USSS)

B. Twiggs
4

12

10
CanSat

80 10

SSTL

University Space System

CanSat

(10

11 JUSTSAP



Partner Institutions

University of Tokyo

Tokyo Institute of Technology
Stanford University

Santa Clara University
University of Hawalii
University of Texas, and others

Mission Statement

Students design, build, launch, operate Cansat by JUSTSAP '99

Technical Concept

Mass Volume limited by size of COKE can

Experiment Timeline

1 year + operations (1 day to 1 year)

Payload University choice
Ground Segment University amateur satellite stations
Program Division of responsibilities
Management to be determined
Estimated schedule:
launch by Oct. '99
operate at JUSTSAP '99
Launch Strategy lean on JPL and NASA
Funding Cost per Sat > 1,000 US$
Source
bake sale, others
(TT&C)
)
8 1 27
(Cape Canaveral)
(ATHENA-VYLMLV1) 15

CanSat

10

@)

90.8
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( 1)

. Surrey Space Technology Ltd., http://www.sstl.co.uk/.

2. Stanford Space Development Lab., http://ssdl.stanford.edu/aal.

w

N o g M

. Korea Advanced Institute of Science and Technology,

http://www.kaist.ac.kr/.

. http://www.space.t.u-tokyo.ac.jp/cansat/r_index.html.

, http://www.nspo.gov.tw/.

1 ’

36 1L
, , , Bird
(NSC 87-1-2911-12)
(1998).



