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TOPICS

 Brief History of Amateur Satellite Communications - A
* Basic Satellite Access, Operations, and Modes : So AOTO .‘

* Why Satellite? And What’s New and Coming Soon — = |

* Amateur Satellite Configuration Comparisons _COMECTED =

* Whatis S.A.T.? hlgt

* Typical S.A.T. Controls and Options L .
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* Questions?




VERY BRIEF HISTORY OF AMATEUR SATELLITE
COMMUNICATIONS

* OSCAR Association Formed in 1960
* Orbiting Satellite Carrying Amateur Radio
e OSCAR-1 Launch 12 Dec, 1961
* Hundreds of Low Earth Orbiting Satellites Since
* A Few ‘High Altitude’ Satellites
* Phase 3-D in Mid-90s — Molniya, or Highly Elliptical Orbit
* Recent Q-100 Geosynchronous Hamsat over Eastern Hemisphere
» Strong Desire for US/Western Hemisphere High Altitude Capability
 AmSat GOLF — Greater Orbit, Larger Footprint
* Plans Currently Underway
SmallSats, MicroSats, and CubeSats Proliferate Today




BASIC SATELLITE ACCESS, OPERATIONS, AND MODES

Access and Planning Tools Proliferate
 Ephemeris and Access Time and Geometry

« Satellite Doppler and Frequency Controls o T }ﬁiﬁ:}?‘“‘l’sfjﬁ?’é“’““ ot 17

* Antenna Rotor and Transceiver CAT Controls __ : T 11I SRR
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Modes: FM, SSB, CW, Packet, Digital — FT8/4, Bl | it
S STV, et C. ’ h ! B0 0 CONANEOEGH © 0 0 220 REAY 2EREE @ 0§ EE® 2 S26ES 18 2EEE hmemd
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etc.
Amateur Organizations, Universities,
Governments
Cost of Launch and Deployment Drives A

Smaller Form Factors



WHY SATELLITE? WHAT'S NEW?

 Radio Amateurs Want to be Part of Every Novel Technology

 Strive for Advanced Technology and Techniques
* Enhanced Geographic Access
* Low Power and Efficient, High Gain Antennas
* Limited HT ‘Rubber Duck’ Capability — Even ISS SSTV

 Advancements in Educational Programs at Middle School and
University — Strong ISS/ARISS Programs and Participation

 Now: Available and Growing High Altitude/Long Duration
Contacts via 10-117/Greencube, Q-100, GOLF, etc.
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TYPICAL CONFIGURATION — ‘REMOTE’ SAT.
. SAT. - lifs

POWER AND GPS
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WHAT IS S.AT. (CSN TECHNOLGIES)?

W iFi Enabled Complete Solution

Access Prediction and Satellite Pass Geometry
Complete Rotor and Radio CAT Control
Integrated GPS and USB Interfaces

USB/5V Operation

Standard Yaesu Rotor Interfaces

Comparable Cost to Common Alternatives

$150-5300

Easily Available and in Broad Use (DX Engineering,

Soe)

‘Tailored’ for ‘Common’ Icom/Yaesu Satellite Shack

Alternatives TBD
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Satellite Status SatHOGS Map OrbTrack
AZ: 100.1° / EL: -50.6°40
ANT POS AZ: 8.8° / EL: 8.8°
RANGE 10385.1 Km / 6453.8 Mi
A0S 15:59:22 @ 171.5° (TTGO 67:56:89)

_ _CENTER | ADD
PHR 100% 106% v TBW MID ¥ TX PL Off ¥ MAIN

| Report Status

[USB-DATA ™~ SUB USB-DATA ¥

ACTIVE Mode V/U FM - Voice Repeate
FREQ 145.999 / 437.800 DoP

33Hz / -191Hz Bl

LOS 16:087:04 @ 79.6° (TTGO @8:83:51) Descr Up / Mode Down / Mode
MAX EL _— Mode V/U FM - Yoice Repeate 145.998 437860
TIME 11/158/2023 98:03:11 Mode V APRS 145.825 145.825
LAST MSG Mode V/V FM (crew R1) 145. 268 145 .860
GPS STAT 7 SATS FMIScs EEED FEmmmmmm Mode V/V FM (crew R2+3) 144,498 145 . 800
| FTEw AL | VHF-1 Soyuz Communicatiom - @.88e 143.625
o S o 10RS Telemetry o.000 437,500
D ) School Contact Downlink 8.9080 437.525
ICARUS Animal-Tracker Exper 9.000 468 .180
Mode V Imaging 2.800 145 . 800
Mode U - Possibly Voice 9.080 435.480
Mode U - Imaging 2.800 437 .300
Suit 3 2.88e 139.288
Soyuz-TM and Progress M-1 T @.8ee 166.08@
9
—— LOG
# DATE SAT CALL GRID COMMENT

CONTROL || TLE/FREQ DB || ROTATOR || NETWORK | | RADIO | [ LOCATION | | QSO LOG || PASS LOG || WINDOW | |

SCHEDULE | | ABOUT




AOS: ‘B7:d@:-dy A0S a7 c49: 30 AD5: B7:51:2@ ADS: @87:51:48

LOS: @7:58:07 105- @7:59:04 LOS: a8:08:03 LOS: B3:82:83 | E B Lt
S 5 b - - 5 = LR L
... e i e MRt AOS: B7:55:18 s

=% EL NOW=21.35° ¥ EL now:9.s20 T EL NOW:19.67° LOS:@88:82:83 LOS: B8:85:81

20-16 - w1 msaos) - || mmeeac || por [ e DUR 82:43
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:
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LOS: 88:11:35 LOS: 88:13:56 Los: 83:12:01 10S: @5:21:44 = -\
DUR 87:33 DUR @8:37 DUR 06:01 DUR 13:32 = .T. .T. PR 1
MAX EL: 3.92° MAX EL: 7.72° MAX EL: 2.91° : o 0 .

L - _ max £ 21000 WEECONCINES LY 00 EL NOW:-1.43 OT g5 0%
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ADS: B8:17:53 ADS: @8:18:09 ADS: BE:18:37 ADS: 88:19:83
: I kil st b e S s e * m_z?. E m
SDUR 12:51 DUR @7:88 DUR 11:89 DUR @9:52 ———
MAX EL: 15.75° MAX EL: 4.32° MAX EL: 19.27° MAX EL: 16.75°

EL NoW:-46.39° T EL NOW:-51.@3° T EL ‘NOW:-54.81°7

Chongshogooxin © || wsaric || mimss

ADS: B8:24:586 AD5: @8:25:16 AOS: @8:25:37 ADS: 88:38:48@
LO5: @88:33:13 LOS: @8:35:36 LOS: @8:31:@3 LOS: 88:36:31
DUR 88:17 DUR 1@:14 DUR 85:32 DUR 85:51

R MAX El: 35.11° MAX EL:::2.95"% MAX EL: 2.71°

EL NOW:-48.

ADS: @8:11: 28
EOS s B8 2300
DUR 11:45
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ADSE 8818812
LO5: B8:21:44
DUR13:32

MAX EL: 21.897

EL NOW:-81.72° T EL MNOW:-68.4° T EL NOW:-59.87° T EL NOW:-B6.83°

eSS SR e I |y VT T EL NOW--37.49° 1

AODS: 88:34:56 :@8:35:44 ADS: 83:38:13 A05: @E:41:87 " e
LOS: @3:43:27 LOS: @5:48:37 LOS: @8:43:44 LOS: B8:55:89 L0S: @8:48+-13 LOS: B8:58:16
DUR 83:31 DUR ©4:53 DUR 85:31 DUR 14:@2 DUR 85:48 DUR 14:23

MAX EL: 5.98° MAX EL: 2.47° MAX EL: 2.74° MAX EL: 32.24° MAX EL: 2.G7°% MAX EL: 33.82°

EL NOW:-73.63% 'l’ EL NOW:-75.8° vL EL NOW:-67.36° 1
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 LOCK VFO  CENTER  ADD Report Status v

PWR 100% 100%v TBW MID ¥ TX PL Off ~ MAIN USB-DATAY SUB USB-DATA Y

ACTIVE Mode VW/U FM - Volce Repeate
FREQ 145.99a / 437.308 DOP 181Hz / -385Hz Bl

Descr Up / Mode Down / Mode

Mode V/U FM - Voice Repeate = = = == s aihe s N s
Mode W APRS 145.525 145.825
Mode V/V FM ['cr"ew RI) 145. 286 145 . 808
Mode V/V FM (crew R2+3) 144.490 145 . 560
VHF-1 Soyuz Communication - a.800 143.625
CHOOSE DISPLAY |[VETININ
IORS Telemetry a.808 43 — AZIMUTH
School Contact Downlink a.e08 43 dAZ 2378
TraRlls Animal —Tr-rrln:tr" Evnar A Ahd AR dEL -346
CHOOSE DISPLAY (i
— TRACK ] B Antenna
NAME I0-117 ® A0S
@ LOS
Satellite Status SatNOGS Map .
SAT POS AZ: 239.3° / EL: -34.1° « Satellite
ANT POS A7: 0.0° / EL: @0.0°
RANGE 14581.88 Km / 9060.76 Mi
AODS 13:03:08 @ 171.0° (TTGD 65:84:85)
LOS 14:15:29 @ 23.6° (TTGD 35:15:26)
MAX EL 55.8°
TIME 11/18/2023 07:59:04
LAST MSG

S T T =



2022 Launch - Sapienza University, Rome
European Space Agency (ESA) Launch Vehicle
Medium Earth Orbit — 4 Hour, i=70deg

* Provides 70+ Minute Access

* Trans-Continental Contacts
Multiple Daily Visibilities from US, Global
Amateur Packet Payload

* Real Time; Store/Forward

* USB, 435.310 MHz

e Simplex, +/- Doppler

* Uplink and Downlink Correction is Critical
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Greencube Terminal — by OZ9AAR
Sound Modem — by UZ7HO (ssb.v9)
1200 Baud Packet
Color Coded Message Reporting
* CQ, MyTX, To Me, etc
Contact Quality Statistics
Contact .CSV Export
Live QSO Viewer
Debug and Monitor Logs




®E Greencube Terminal - by : 0-117] i
Settings  Functions View Option Help

Shortcuts S Statistics Station info - 10-117 £y - ;
3 % . RRT Unigue callsigns: i I A A I ' g 4
Fi:ca F2.GRID F3:RR73 tats e b fm@‘rbltal KN4GDX l _ f wect  Remote  Memory St TR
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™
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VATLM Co54 3
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18.04.23 14:30:23.889 W5HRH CQ EL29ft RX:5

18.04.23 14:30:26.250 W5HRH CQ EL29ft RX:5

18.04.23 14:30:35.571 LU4AFTA W5HRH Hi, 599 FF96 Qsl? RX:1
18.04.23 14:30:36.685 Telemetry: eps/obc/radio
boot=157/4363/497, Vbat=8.279V

18.04.23 14:30:42.185 N9ZTS CQ EN82 RX:0

18.04.23 14:30:47.535 FG80J CQ FK96 RX:0

18.04.23 14:30:56.411 W5HRH LU4FTA 599 de Rudy, EL29 RX:5
18.04.23 14:31:02.589 LU4FTA W5HRH ur 599 gso logged
,LoTW TNX 73!!1 RX:1

18.04.23 14:31:03.262 KGOD CX1AA R CN88 RX:0

18.04.23 14:31:08.300 LU4AFTA W5HRH RRR TU 73!! RX:1
18.04.23 14:31:09.581 LU4AFTA W5HRH RRR TU 73!! RX:1
18.04.23 14:31:21.845 Telemetry: eps/obc/radio
boot=157/4363/497, Vbat=8.298V

18.04.23 14:31:27.632 W5HRH LU4FTA TNX de Rudy EL29 RX:5
18.04.23 14:31:31.135 W5HRH LU4FTA TNX de Rudy EL29 RX:5

Telemetry
90 Sec Interval

France
Calling CQ

Argentina Working
US - W5
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Thankyou!

Questions?

Bruce, KN4GDX
kn4gdx@gmail.com
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