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Introduction To Amateur Satellites

Peter Portanova, W2JV — AMSAT Area Coordinator

Patrick Stoddard, WD9EWK/VA7EWK — AMSAT
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SPACE TODAY ONLINE Covering Space FrRom EARTH To THE EDGE oF THE UNIVERSE

COVER | SOLAR SYSTEM | DEEP SPACE | SHUTTLES | STATIONS | ASTRONAUTS | SATELLITES | ROCKETS | HISTORY | GLOBAL LINKS m

The Extraordinary History
of Amateur Radio Satellites

Here's a startling fact — more than 70 Amateur Radio satellites have been launched over four
decades. The number is astonishing because these sophisticated and groundbreaking
spacecraft are little known outside the ham radio fraternity.

In fact, private groups of Amateur Radio operators around the globe have built and sent
dozens and dozens of Amateur Radio communications and science satellites to orbit since the
first. OSCAR-1, was launched on December 12, 1961.

The major group involved in space activity is the Radio Amateur Satellite Corporation
(AMSAT) headquartered at Washington, D.C. It's membership is composed of volunteer
spacecraft designers, builders and operators across America and around the world.

In the beginning. Following the Soviet Union's launch of the first-
ever space satellite. Sputnik 1. on October 4, 1957, there was a great
deal of interest in the United States in rushing an American satellite to
orbit.

At the time, the Jet Propulsion Laboratory (JPL) of the California

Institute of Technology. at Pasadena, was a research lab for the U.S.

Army. A month after the Sputnik launch, the Army asked JPL to e :

develop a satellite with a science package and communications e i —
system. The result was a tiny, 20-Ib. spacecraft named Explorer 1. JAPAN’S FUJI SATELLITE

JPL and the Army Ballistic Missile Agency. at Huntsville. Alabama, blasted the satellite to
space on one of the Army's Redstone rockets from the missile test center at Cape Canaveral,
Florida, on January 31, 1958. That historic flight of the first U.S. satellite to orbit the Earth
launched the nation into the Cold War space race and led to the establishment of the civilian
space agency NASA. Today. JPL is a space research center for NASA.

Hams get involved. Amateur radio operators around the world — excited by the beep-beep-
beep radio signal they overheard coming down from Sputnik — willing accepted an invitation to
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What is an Amateur Satellite?
AMSAT
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How Satellites differ from
Terrestrial Repeaters

AMSAT




Satellite Myths Busted at ARRL Centennial
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Typical Equipment Used in FM/TX Satellite Ops

AMSAT

Arrow Il Satellite Antenna

2-FT-50R’s

Work a Satellite with an HT I Dual-band ’ 2 VFOs
Split-frequencies

AOEY  Up-link 145230 Donm-link 42€.200
Told  Up-link 145975 Donmi-link 425070

3 Elements for VHF
T Elements for THF

ADVANTAGES OF USING 2 HT'’S : . o e &

DIGITAL RECORDER, COMPASS, . -
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Radios etc.

Dual-Band Radio- Program Split Freq.
Including- Yaesu-Kenwood- Baofeng- Wouxun

Scanners- Capable of RX- VHF-UHF
Dongles- FUNcube, RTL-SDR
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ANTENNAS

¥ to Ya Wave ground-plane

% -5/8 WAVE VERTICALS
“EGGBEATER” OMNIDIRECTIONAL
Discone

Hand Held Yagi (or other directional antenna)



PLAN FOR SUCCESS AMSAT

* PREPARING FOR A SATELLITE PASS
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AMSAT-NA

The Radio Amateur Satellite Corporation

AMSAT STORE

CONTACT LS

AMSAT NEWS SERVICE WEEKLY BULLETIN

AMSAT Field Day 2013

Sotellite tent ot the United Amateur Rodio

Club, K6AA site in 2012, {Click to enlorge)

KEPLERIAN ELEMENTS

AMSAT DOCUMENTS AND POLICIES

WWW.AMSAT.ORG

PASS PREDICTIONS SAT STATUS

AMSAT YOUTLIBE CHANNEL

2013 HOUSTON AMSAT SYMPOSIUM

Every year AMSAT promotes a satellite version of Field
Day during the ARRL annual operating event which is
held on the 4™ weekend in June. This year Field Day
will take place from 1800 UTC on Saturday June 22,
2013 through 2100 UTC on Sunday June 23, 2013.

Continue reading —

MAILING LIST SERVICES

VOLUNTEER FOR AMSAT

SITEARCHIVE

FOX PROJECT

RECENT POSTS

AMSAT Field Day 2013

Barry Baines, WD4ASW Interview with

Amateur Radio Newsline

May/|une 2013 AMSAT Journal is Ready

|oe Spier KBWAQ |oins ANS Editorial Staff

Fox-1 has a Launch Date!

RECENT COMMENTS
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Satellite Detail - Saudi-OS
Passes

Launch Pad | Navigator I Sat Status

i

Keps Return

Saudi-OSCAR 50

(Saudisat-1C)
Spacecraft Summary
OSCAR Designation: Saudi-OSCAR 50 Oscar Number: SO-50
International Designator: 2002-058C Norad Number: 27607
Common Name: Saudisat-1C Satellite Type: Microsatellite
Launch Date: 20 December, 2002 Launch Location: Baikonur Cosmodrome
Launch Vehicle: Dnepr Apogee: 713.00
Perigee: 603.00 Inclination: 64 .56
Period: 97.89 Dimensions: ~25cm cube

Weight: 10.000 Kg
Organization: King Abdulaziz University for Science & Technology

Frequency Information
Mode V/U (J) FM Voice Repeater: Operational
Mode V/U (J) FM Voice Repeater (Downlink is sometimes ~5 kHz lower): Operational

Uplink: 145.8500 MHz FM., PL 67.0 Hz.
Downlink 436.7950 MHz FM




Satellite Orbits
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When are the satellites avallable?

AR Sateflite Status page by KDoWGR

fal0]os) mmgm‘mnsarorg‘cmmmumm STATON

—Telememmeacon onty [N Conflicting reports [SIGREMINOIINEINE
Name Oct 28 Oct 26 Oct 24
cure-1iERL10RLL 1 1 1R
[A] AO-7 ni IiENEE
[B1 AO-7 BEBEaEE IIII 2 DRNEEN 2EE

XI-V 11 1 1
LO-19 I 11 1 1
FO-20 1

10-26 1
A0-27 i ]

FO-29 il i1
GO-32 1
RO NN (RIS [ | NS AN N | (NI NN (MR AT (NN | MM N
ao-s1/ | HEN NUNEEN B0 GEEEE HE Q@ GAE | @0 NUUNEN DGNEE  BEG momm
vo-s2f [ "HEN " HENCHAN RN BRONERCCCNEN EER CCNNCHAM CCNAERC EERCR
Deffi-C3 TR 11 [ 1 1
ISS-FM |

xi- vl LRbLL 1 1 11l
1ss-DATAL L HRCCCCHERCERD AR ChTH = |

ISS-SSTV

Download a 9/03/09 snapshot of the report database (more than 94.000 reports)

Hover mouse over number for more data. Satellites do not appear if they have no data available.

Special thanks for the

http://oscar.dcarr.org/



AMSAT Online Satellite Pass Predictions - SO-50

View the current location of SO-50

Date (UTC)

AOQS (UTC)

Duration

ADS
Azimuth

Maximum
Elevation

Max El
Azimuth

LOS
Azimuth

LOS (UTC)

04 Jan 13

01:27:48

00:13:34

183

28

131

44

01:41:22

04 Jan 13

03:08:03

00:14:06

234

37

316

27

03:22:09

04 Jan 13

04:52:05

00:10:10

286

8

325

17

05:02:15

04 Jan 13

06:358:04

00:05:10

335

.1

347

19

06:43:.14

04 Jan 13

08:19:58

00:08:39

345

B

10

G2

08:28:37

04 Jan 13

10:00:07

00:13:00

336

25

30

10:13:07

04 Jan 13

11:40:43

00:13:18

320

39

11:34:01

04 Jan 13

13:25:06

00:02:54

275

.1

13:28:00

05 Jan 13

00:17:40

00:09:51

148

g

00:27:31

05Jan 13

01:55:08

00:14:28

206

2

02:09:36
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ADJUSTING FOR DOPPLER

CH#

NAME

SO50 ON

SO50-1

SO50-2

SO50-3

SO50-4

SO50-5

SO50-6

TX FREQ

145.850

145.850

145.850

145.850

145.850

145.850

145.850

CTCSS (TX)

RX FREQ

436.810

436.810

436.805

436.800

436.795- dlink

436.790

436.785
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DOPPLER EFFECT ON SATELLITES
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FARADAY EFFECT ON SATELLITES


http://youtu.be/XTqjQ9xIQQE

for A %
Successful SO-50 Pass

Go to WWW.AMSAT.ORG

“Passes” top menu- 30 degrees minimum when starting out
Show predictions for SO-50

Add Grid Square- FN31 for the ARRL Centennial Convention
RADIO- SPLIT FREQUENCIES

Squelch Open

WATCH- UTC

COMPASS

DIGITAL RECORDER

Grid Square

Predict

Set your watch

Compass to trace path

Check watch

Set radio for downlink- Uplink
Listen for quieting

Squelch open

Doppler shifts fast
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Making Contacts

Listen to the satellite, pick out some callsigns

Give your call-/ handheld

Call a specific station, or just transmit your callsign
-DO NOT CALL CQ!

Contacts are usually quick - callsign, location,
maybe your name (similar to HF contests or
DXpeditions)

Regular operators can recognize new operators, and
are happy to make contacts and help with operating
advice

Satellite operators like to exchange “grids” for
awards




AMSAT

Satellite Contact

5:56


../Documents/HRU/ao51.112410.flv

WHAT WENT WRONG?
AMSAT
FORGOT OUR GLASSES

WATCH NOT SYNCHRONIZED

INCORRECT LATITUDE, LONGITUDE

NOT ON THE CORRECT PATH OF SATELLITE
ANTENNA

UPLINK, DOWNLINK FREQUENCIES OFF

NOT TUNING FAST ENOUGH

SATELLITE PASS TOO LOW

SQUELCH IS MUTED

XYL IS YELLING- “THE NEIGHBORS ARE LOOKING”
MEET LAW ENFORCEMENT, UP CLOSE & PERSONAL



Expand your Horizons

AMSAT

Linear Satellites- SSB/CW




SSB/CW via satellite

AMSAT

Some differences...

* Instead of one channel, transponders
with 20 to 100 kHz - like a small HF band!

 Transponders support multiple QSOs

* Must deal with Doppler on both uplink
and downlink

 Computer control of radio(s) preferred by
many, but manual control is possible —
using “One True Rule”
 Manually adjust higher of the two

frequencies, to deal with Doppler



SSB/CW via satellite

AMSAT

Two satellite-ready transceivers in production:
* lcom IC-9100
* Kenwood TS-2000

Many older satellite-ready transceivers on resale
market still used by satellite operators....

* lcomIC-910, IC-821, IC-820

* Kenwood TS-790

* Yaesu FT-847, FT-736, FT-726

* FlexRadio FLEX-5000 with VHF/UHF module



SSB/CW via satellite

AMSAT

Some use separate radios for transmit and receive...

HF/VHF/UHF transceiver for transmit:
* Icom IC-706Mk2/Mk2G, IC-7000, IC-7100
 Yaesu FT-817, FT-857, FT-897, FT-100
 or monoband all-mode transceiver

Many options for receive:

 Another HF/VHF/UHF transceiver for receive

e Wide-band, all-mode receiver

 Kenwood TH-F6A HT (all-mode RX up to 470 MHz)
* SDR receiver/dongle



SSB/CW via satellite

With our current satellites in lower orbits, even
5W from FT-817s can be adequate for working
these satellites. Lower power levels are
recommended, as not to overpower these
transponders.

Two FT-817s, or an FT-817 with a portable all-
mode receiver (or TH-F6A), and an antenna like a
dual-band Yagi or log periodic, can make a small
and very portable all-mode satellite station.

AMSAT



SSB/CW via satelllte

FT-817ND/TH-F6A combo on rental car (with
Elk log periodic, not in view). Where is this??



VK/WD9EWK, parked next to Olympic stadium in
Sydney (Australia) Olympic Park - 28 May 2011



AMSAT Education ARISS Satellite Info Services Fox Project Events Store

Telemetry Only Satellites

$50SAT (MO-76)

ARTSAT Invader (CO-77)

SPROUT

While we build this section of the website, please visit hitp://www.dk3wn.info

[satellites.shtml and http://www.ne jp/asahifhamradio/je9pel/satslist htm for the latest in
telemetry only and cubesat news.
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Telemetry

* Available in many formats
— CW
— RTTY
— AX.25 packet
— FSK, BPSK, and other digital protocols

 Even OSCAR I sent telemetry
— CW speed keyed to satellite temperature

* Some satellites send telemetry in multiple
formats



AMSAT

* Provides information on health of satellite’s systems

Telemetry

* Examples of telemetry from different satellites...
— AO-27 used 1200bps AX.25 packet
— HO-68 uses CW
— S50Sat uses CW and RTTY
— ARISSat-1 used, and FUNcube satellites use, BPSK
— Fox-1 will use FSK simultaneously w/FM downlink

* Copying telemetry — another great way to evaluate
performance of stations used for satellite operating



Telemetry

M Tuning Indica}tor : E]@@

Put Cw/ Good Telemetry Frames: 24 Telemetry forwarding is enabled. Kursk Experiment
sighal here | Good KURSK Frames: 32 Total frames forwarded: 56 MET=944 Pieces 123-5

o
L]

Ma RF 271MA HI THISIS ARISSUATRS 1S0BLYE PHIGET 36 M IHU+26C CP +~7 ~ BAT 35.98'Y -1 GA RF47 MA SITHISIU™

a
MET Battery Power Consumption
Mission Elapsed Time (sec) | BattVoltage 36.064 Instant Total Flight
Batt Current -0.008 Camera a 0099 2008076
2236 PSU Ydd 5.054  Experiment 0.258 15188303

N NN
B won

L wNZNOo:
O OW®OA N

2N

~J
N WO NON

NN
w

~N

gd 20 237 B 2.5V Ref 1FA  HU 0153 16303367

(A

[
WwNN

0632 50458360
0428 35181694

LS =1

Days Hours Min Sec Discharging Coulombs 238895  5volt
hl Net Coulombs -205503  RF [Bv)
Battery is Discharging
Status Temp
IHU ON  Cameral OFF  Experiment ON |HU » 38  TopCamera 32
PSU ON  Cameraz OFF 5volt ON PSU  a 40  Bottom Camera 22
>

n

-~
-~

Charging Coulombs 33211 SDX a D246 27033265
v

W NOND W W
=1

SDX ON  Camera3 OFF 8 volt ON RF 45  Control Panel 28
Camerad OFF Batt 24  Experiment 29

#XPPT1 RPPT 2 ZPPT 3

PanelEnergy  a 9116017 PanelEnergy o 10440630 Panel Energy 10356008
Panel Voltage a 45.065 Panel Yoltage « 42,748 Panel Yoltage 44.035
» »

[
HOEB&ONBENEOONNON
AN B WO

Panel Current 0.008 Panel Current 0.001 Panel Current 0.001
Panel Temp 35.000 Panel Temp 39.000 Panel Temp 6.000

N O o N

ARISSat-1 software



File Capture Window Help

Whole Or...  High R...

4 Sun Sensors
Panel X+
Panel Y+
Panel Y-
Panel Z+
Panel Z-
Total Panel Current
Battery Voltage

Debug  Tuning

[¥] Auto Tune
[E] Monitor Audio

Auto Tune Range:
Low: | 145928000|
High: 145944000

FUNcube-1 | Frame: 6 (RT+WO7)

Fitter Messages

Data Collection

Antenna Bus 1 (AntS)
OK

Antenna Bus 2 (AntS)
OK

Power Supply (EPS
oK

Radio Board (RF)
OK

Power Amplifier (PA)
OK

Material Sci (MSE)
OK

Interface Board (ASIB)
OK

145880000

Sequence N

145830000

Telemetry

Realtime

Antenna (AntS)
Temperature A
0.9°C
Temperature B
0.9°C
Antenna 1 Status

Deployed
Antenna 2 Status
Deployed
Antenna 3 Status
Deployed
Antenna 4 S s

Deployed

57 - Fitter Save - Success

145900000

Satellite Mode

In Eclipse

0

In Safemode

0

Apply before flight

ON

Software auto deployment
Disabled

Software deployment delay
OFF

145910000

Radio Board (RF)

CMD RX Doppler
153 kHz

CMD RX RSSI
180 dBm
Temp

2.56°C

3v3 RX Current
38 mA

3.3v TX Current
50 mA

Sv TX Current
23 mA

145920000

FUNcube Dongle Detected Writing to disk I Capturing

FUNcube-1 Dashboard

Power Amplifier (PA)

Forward Power
359.14 mw
Reverse Power
47.77 mW
Temp

17.2

Bus Current

112.46 mA

145930000

145940000

X Panels
Voltage
4511 mv

+ Sun Sensor
331 Log Lux
+ Temp
“1.¥7:"c
-Temp
9.25°C

Y Panels

Voltage
4388 mv

+ Sun Sensor
293 Log Lux
+ Temp
233
-Tem

1.27

4309 mv

+ Sun Sensor

3.34 Log Lux
+ Temp

145950000

Battery
Voltage

Power (ASIB)
3.3v Current
139.00 mA
3.3v Voltage
3280.00 mv
5.0v Voltage
4962.00 mv

145960000

Power (EPS)

Bus Current

219 mA

Panel Current

Reboot Count
721

Error Count
0

Reset Cause
Other

Latch Count 3.3

145970000

43 | 80/1 - OK | Detected Frequency 145936488 Hz




AMSAT

Telemetry

Some software only needs audio from a receiver
to decode telemetry, where other software can
even control the receiver to decode the
telemetry.

Once decoded, telemetry can be sent to satellite
maintainers, or the software can upload it in real
time to a central server.



Telemetry

ARISSat-1 Telemetry - Full Decode
This telemetry was received on Wed, 04 Jan 2012 06:02:14 UTC

Uptime:2964 seconds - 00d:00h:49m:24s - Mode: HIGH PWR

-Status

IHU ACTIVE
PSU ACTIVE
SDX ACTIVE

+X PPT-0

Energy
Solar temp
Diode temp
Ind_temp

sp_current_adc_raw

sp_voltage_raw

0sc_ccp_current_setpt

aged
corrupt
-Y PPT-3

Energy
Solar temp

Telemetry from ARISSat-1 web site

Battery

Batt Voltage

Batt Current

PSU Vvdd

5V VDD

Charging A.h
Discharging A.h

Net Ah

Battery is Discharging

Cameral OFF Experiment
Camera2 OFF 5 Volt
Camera3 OFF 8 Volt
Camera4 OFF

36.128
-0.008
5.074
5074
0.001
0.008
-0.007

OFF

ACTIVE
ACTIVE

X PPT-1

16490655
56°C
74°C
75°C

0.000A
43.005V
0.034v
Current

Energy
Solar temp
Diode temp
Ind_temp
sp_current_adc_raw
sp_voltage_raw
osc_ccp_current_setpt
aged

0 corrupt

+Y PPT-4

12280578
55°C

Energy
Solar temp

Camera
Experiment
IHU

SDX

5 Volt

RF (8V)

Temp
IHUPCB 75°C

PSU 76°C

RF 88°C
Batt 55°C
RF Enc 67°C

13908180
57°C
74°C
75:C

0.000A
14.936V
0.032v
Current
0

12583663
56°C

-Power Consumption

0.000
0.000
0.209
0.250
0479
0457

3859381
35417855
22953852
21981117
59185376
39091741

Top Camera
Bottom
Camera
Control Panel
Experiment

+Z PPT-2

Energy

Solar temp

Diode temp
Ind_temp
sp_current_adc_raw
sp_voltage_raw
osc_ccp_current_setpt  0.032V
aged Old
corrupt 0

14132958
61°C
73°C
74°C

0.004A
15193V

-ZPPT5

Energy
Solar temp

20019902
63°C

http://www.arissattim.org/live



Telemetry

@ Real Time Data - Mozilla Firefox
File Edit View History Bookmarks Tools Help
& Real Time Data + |

% E funcube.org.uk

i English {_! Spanish BBC News (3 BBC News-USA/Canada

Warehouse Info
Seq. No.: 144712
Packets: 919777 (235.5MB)

S ASB | RF | PA

Satellite Latitude: 8
Satellite Status
Mode: Education Name Value
Solar Panel Voltage X 4226 mV
Solar Panel Voltage Y 4203 mV
Solar Panel Voltage Z 4203 mV
Total Photo Current 326 mA
Battery Voltage 8292 mV
Total System Current 224 mA
Reboot Count 722
EPS Software Errors 0
Boost Converter Temp X 7C
Boost Converter Temp Y 4C
Boost Converter Temp Z 4C
Battery Temp
Latch Up Count 5v1
Latch Up Count 3.3v1
Reset Cause

Telemetry from FUNcube-1 data warehouse web site
http://warehouse.funcube.org.uk/
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Telemetry

Stations capable of working satellites can be
used to copy satellite telemetry. Some will set
up separate stations for receiving telemetry with
a simpler combination of radio and antenna. For
example, antennas....




Telemetry

B
g st

R
-

W2BFJ’s antennas: 70cm AA2TX Lindenblad on left,
2m Eggbeater on right, both omnidirectional



Telemetry

WD9EWK’s 2m turnstile on mast/tripod, laptop with
FUNcube Dongle & Dashboard software in yard

.
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Telemetry

SDR dongles are very popular for copying
telemetry, thanks in large part to FUNcube
Dongles and availability of inexpensive DVB TV
dongles that can act as wide-band receiver for
other signals. Depending on the type of
telemetry downlink, other receivers and
scanners are useful for copying telemetry.



http://www.issfanclub.com

Frequencies QSL IAA NA1SS DXCC About this site

ISS Fan Club

get in touch with the International Space Station
Ham Radio Contacts Images from Space Forum Polls Guestbook search this site: [N |-
ISS Position Yoice

During 1996, a group of Add your report

Sl bl e Last ACTIVE: & days 9 hours
involved in the ago '
communications with the MIR Downlink: VHF
Y Space Station, decided to Uplink: VHF
join into the "Mir Fan Club", Describtion'
In a very short time over 3 .
1200 enthusiasts from all hLIAESEEL
Thegest over the world asked to e
‘ ,. RE€9ARdS participate, including
e 5 10 195 FAN Club Cosmonaut Valery Korzun, Follow the 1SS on Twitter
OC s of Usd ., lor ' while leading crew #22,
Prochot Pasace ey %4 \ Nowdays MIR is not flying All ACTIVE reports
' b | anymore, but here we are are also tweeted.
again with the same spirit " Please follow us at
and the same enthusiasm for the 1SS, the new International Space twitter.com/rsOiss
o Station.
__Username: * Packet Radio

[ ]
_ Password: * ARISS Status October 18 , 2010 Add your report

I } Status: ACTIVE
CEEE Topics in this report: Date/Time: 1 hour 24 min

. 1. Upcoming School Contact ago from now
2. George Observatory Contact Successful W Downlink: VHF
Create new account 3. ARRL Article on ARISS Contacts Y Uplink: \fHF.
4, &mateur Radio Newsline Covers 4RISS ! Description:

Request news password 5. ARISSat-1 Safety Review Held i Over Europe
Name: iw0fko

User login

Navigation 1, Upcoming Schoal Cantact

* Top rated contacts NSWHO - Mon, 2010 - 10 - 18 12:14
* Top rated images ARISS

iy o Login or register to post comments Read more 125 reads Add your report

SSTY

14 start | VA AMSAT - OutlookExp... | BB Microsoft PowerPoirt ... | [ lmarct1.7.10-Notepad % 155 Fan Club | qetin ... & /C’”!!ﬂ 7:27 PM



ISS Contact- Col. Doug Wheelock



../Documents/HRU/ISS.7.24.10.flv

Amateur Satellite Resources

° www.amsat.org
* ARRL

* Www.starcommgroup.org



Satellite Tracking Software

iPhone- Satellite Tracker
Android- FREE AMSAT Droid
Web- Orbitron.com
Heavens-Above.com
N2YO.com
www.amsat.org
SatPC32



SATSCAPE

Satellite : ISS (ZARYA)
Latitude : 14.05 Deg
Longitude : 103.511 E Deg
Azimuth : 31.8 Deg
Elevation : -75.3 Deg
Height : 352.6 Km
Range : 12706 Km [SUNLIT]
AOS : 08:41:15
MA : 90.91 deg
Orbit : 39,960 revs
NORAD Time : 319.1515393519
[Phase(MA) : 64.39

AMSAT

pss

ETadrid > 1 N | e W
t =l 3

|Sun's Information
|Azimuth : 199 deg

3 ’ Canaveral
. @
Honolulu

4 Re -
Sl 3Z4BM
Kourou NDA!} 16

"J—

Info Mode '

;Data for ISS (ZARYA)
|(International Space Station)
([Beacon: 628.000

[Beacon: 632.000

|Uplink: 145.990 (Packet+-APRS)
S|Uplink: 145.200 (Region 1 voice)
Uplink: 144.490 (Region 213
voice)

Uplink: 139.208

Uplink: 121.750 (¥oice NFM)
Uplink: 231.000

Downlink: 145.800
“(Yoicespacket+-APRS)
Downlink: 143.625 (Yoice NFM)
Downlink: 143.635

Downlink: 130.167 (Yoice NFM)
Downlink: 247.000 (E¥As)
J|Downlink: 463.000 (TV-1)

o
ry e
J'ohan.\egburg_qo-m

e

5
.

| ¥
i /
it NOAA 18 i

FROS on | . Cape >own W'syd
. BuendMs 5 SSETIEXPRESS |

v o
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SatPC32 software

% SatPC32-Ya[Standard A:A0-51] [Registered to Gould Smith, WA4SXM] =3
File Tracking Satelites CAT Rotor Mode Options Programs Obs, ?
OTH:-84.0/ 356 Downlink 0 Com[++) DO Uplink. 20 100500 1k 5k D-Corr: Upl/Dwnl

R-C-A- U TO U CY- 435203.038 145922.334 [EESEE 11.85.2085
M+ 21 G- S+ D+ W2 3D- -6.962 2. 2334 ¥ v v v | v 14:54:25 U

Azimuth Elevation MA Height Range L SSP B Orbit Squint  Aos  Los QECRL A B 2
146.8  14.6 125.1 820 21061 286 21 xxxxx 14:58 | 6 H I

Will also do antenna and radio control
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How do we keep Amateur Radio in
Space?

AMSAT




Background %

AO-51 was the most popular ham satellite

Could be worked with simple equipment - HT and a hand
held antenna

Widely used in recruiting, scouting, educational and
demonstration events

Failed in November 2011



A New Reality

P3E to GTO - $10M .
Small Sat to LEO - S3M = N /1
ARISSat to ISS - S1IM > i /A4

MicroSat to LEO - S500K
1U CubeSat to LEO - S100K

66
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Assembled Fox-1 Satellite
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More Satellites on the way

FUNcube-1
Delfi-n3Xt
Ukube-1
Triton-1
Triton-2
Fox-1
RadFXSat




AMSAT

Get started right now!

AMSAT-BB
The new AMSAT Web Site has it all!

Join AMSAT
Buy Getting Started books
Use Satellite positioning tools online
Easy Satellite status & Frequency charts


http://www.amsat.org/

Books for Specific Satellite Types

Getting Started With
Amateur Satellites

't

Satellite frequency guide

Getting started

SatPC32
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