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An OSCAR is an Orbiting Satellite Carrying
Amateur Radio

Built for non-commercial purposes

Originally built by Project OSCAR members
In garages in Silicon Valley

Now built by and/or funded by members of
AMSAT and AMSAT affiliates

Qriginally a “bleep sat” but now carry
sophisticated repeaters or transponders

Most Important, they are repeaters with
REALLY high antennas!

Are encouraged to carry sensors and other
lentific experiments
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Orbit =  The path a satellite travels around the earth

Doppler = A shift in frequency caused by satellite motion
LEO = A satellite in Low Earth Orbit (400-2000km)

HEO = A satellite in a High Earth Orbit ( > 20,000km)
GEO = A satellite in a Geosynchronous orbit (35,680km)

Uplink = The frequency used to transmit to a satellite
Downlink = The frequency used to receive a satellite
Footprint = A circular area where the satellite is line of sight
Apogee When the satellite is at it’s highest alititude
Perigee When the satellite is at it’s lowest altitude
Inclination The angle of the satellite where equator = zero
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Apogee T e Time of CIFI?gi; Approach

b Loss of Signal Acquisition

(LOS) of Signal
(AOS)

Visible Horizon

e Artificial satellites travel in an arc determined by height, eccentricity, and
inclination.

Inclination can range from 0° (equitorial) to 90° (polar)

The time the satellite is visible (in range) to an observer is called a
satellite “pass”. During the pass, you are in the “footprint”

e The altitude of the satellite above the earth determines the length of the
orbit and pass or “time on station” and mutual coverage
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Single Channel NFM Repeater 100 KHz Wide Linear Transponder

145..850 145.940 LSB/CW
Uplink Uplink

!

Fm 145.900 Receive Passband 146.000
Receiver

l

Fi
ransmitter

581.800
Mixer

=

i 495.600 Transmit Passband 435.900

436.795
Downlink Y

581.800 - 145.940 = 435.860 USB/CW
Downlink
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e Cross beam or circularly
polarized Yagi or helical

e Computer tracking system

e Computer controlled AZ-EL
rotators

e Full-duplex dual band radio
computer controlled tuning

e TNC and Soundcard Interface
for TLM and Packet

e APRS Software

e Mast mounted receiver preamps
( Rule of thumb - it’s better to have big ears than a big mouth.)

Photo courtesy of KBIA




AMSAT-UK




3**'*'

K2
3&.7>

?l

?) E

AMSAT-UK




3.G0>

AMSAT-UK




3.1

AMSAT-UK




AMSAT-UK

vox

AF-2-RF/!
= ’}. SoL

AF-2-RF/SOL

A PWR
]

TONE| | SPLIT

F.AMF NH Fasc NR ANF

)

RIT-2-SHIFT

ATT || [aFcrma) | ON ¥ " Aup

o)
w
()

|







AMSAT-UK




AMSAT-UK







Internation, 8 Unlv hourg = Genso Roof Ce




J

-
e 3 k4 7")"*'*
oo | -
e 3 RN A
= o
. ) 8™ V@A
e " +
-3 7 i -
c &*  ?'E@ A $ @ A
o« " 4 %

AMSAT-UK

144

*

+. L/2::2




* J M D )
e 9§
= +
— Gl B+ Sae
« >#1 M G# * )
D ")
) HS. 1@ A

)

AMSAT-UK

+l 1
GC /

<0
Gl




AMSAT-UK

'N$




/ $

° I 1 7 1 n 1 n (l %

o ATIY /4 <TUSNEE < ! 1
@ ; g8t o kA

AR S ol/G M I/
O: MG

14 + < mn 1]

' A +< "

[}

O W ok 0 AW ko k-
+
%

o R
. 3 * ¢ TR . 5 Blackwater River
) _.dlﬁay r.'lmetrew\ L State qu:e.-a.t
i l_Epamsh \u i £3

aly Fort
'

Faley
o

West
Pensﬁ'E'glqa Fe




e 3 ' V/ ") " il OPTUS = 17:46 =

" satellites " Details
o =N ¥ * g USRI '

Iange: 12427 km
Az 213.79°

g 3 E *) * + Elv: -64.54°
3.

.5 et */F
— <$ 1#/0 co!
5 " 94 + 2
- 5 " s ) (.
>l 7) @ ) 3<A 7)
Ty 2

' %

Alt: B24 74 km  f
Vel: 7.441 kmis

o

C43 -

" Tr'ac.king Satellite Selection Preferencs



AMSAT-UK




AMSAT-UK




AMSAT-UK

)

144

(

+ H& ?))
+ i (F

) + (" /[ 7&B
+ ‘QE@nEsPD. /&B "
1 SBAeT

. 7&B 7)

3 2

A2

) 2




¢ &"

AMSAT-UK

$ @<S%A
$ @& A
M E)

&*




II+ 4 1+2

e LEOs are satellites that are orbiting
the earth from 400-2000 km.

e Pass times range from 12 to 22

minutes
e Linear Transponder (SSB/CW) or FM
repeater
e Typically operate in the 2m/70cm . .
bands e —
AMSAT-ECHO

e Polar or high inclination orbit

e FM LEOs also referred to as the
‘easy sats”

(AO-51)
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= Circular orbit that is equally
inclined in northern and
southern hemispheres

= Spends most of the time in
sun at some times, and
most in eclipse at other
times.

= Batteries required when in
eclipse

= All parts of planet receive
equal access

S0-41, SO-50, RS-15, ISS
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SO-67

VO-52

SO-50

ARISS FM (repeater not
operational)

AO-27




%

e M 73

345
3 /%45 1+ '2
M/ + )

+

E +¢( ) "2

N =)/02GG ? 09 2/
=)/02:1 ? 09 29
=)/02GG ? 10/21
=)/1;G2> ? 0929
=)/1;G2> ? 10/21
=)/1;G2> ? 09 2/

Very popular satellite
and easy to get.
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