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Tionpaivel ES” HAIL ?

The meaning of “Es’'hail”

Avadépetal 0To Ovopa VoG aoTePLOU, TIou epdavileTal 0ToV VUKTEPLVO oupavo TG Méong AvaTtoAng.

KaBwg to kahokaiptl TeAelwveL Kal pmaivel to ¢pBwvonwpo, n epdavion tou Es” hail dépvel eutuyia, emiong
ONUAiVEL OTL O XELLWVAC EPXETAL KOl O KOAAOC KalpOg cuvTopa Ba BplokeTal KovTa pag.

To (610 euxOUaOTE, OTL 0 EpXOUOC Tou Es” hail Sat Ba mpLpoSotroeL TouG PASLOEPATITEXVEG TTOU
aoxoAoUVTOL LE TNV XPHON KAL TNV €PEUVA TOU CUYKEKPLUEVOU YewaoTaTikol Sopudopou. (eAelBepn

uetddpoon)

(From Es” hail sat : follow the star.)

https://www.youtube.com/watch?reload=9&v=NgsnyETnjAs

https://www.youtube.com/watch?v=zru3nz-vrm4

https://www.youtube.com/watch?v=Jn-TrRISmLw

https://www.youtube.com/watch?v=sv8kkZS5rPA



https://www.youtube.com/watch?reload=9&v=NgsnyETnjAs
https://www.youtube.com/watch?v=zrU3nZ-vrm4
https://www.youtube.com/watch?v=Jn-TrRl8mLw
https://www.youtube.com/watch?v=sv8kkZS5rPA

Satellites for Communication and Science
Sateiliten fir Kommunikation und Wissenschaft

DS-2000 Platform Overview

« Life: 15+ yrs

* Maximum Launch mass: ~3,000 kg (3 — 5 tons class)

» Launch Vehicle Compatibility: Ariane-5, Proton Breeze M, Atlas, Falcon 9, H-lIA

+ Payload Heritage: L, S, C, X, Ku and Ka frequency bands, 72 transponders (nominal)

« EPS: Electric Power Subsystem

100v regulated bus, 12kW in sunlit and eclipse in maximum, automatic battery operation, 100-175Ah Li-lon battery

+ SCS: Satellite Control Subsystem
Data handling of command/telemetry, satellite House-Keeping (battery, heater). MIL-STD-1553B processor and
64bit MPU (or HR5000) applied.

+ SPS: Solar Power Subsystem
12-13 kW total power generation (GaAs cells).

* TC&R: Telemetry Command and Ranging
Maximum 4 command telemetry units, Standard bit rate 7,68 kbps for TLM, 500 bps for CMD, TLM, CMD and RNG
operated simultaneously, Auto/variable heater control.

» BPS: Bi-Propellant Subsystem
Fuel (MMH) and Oxygen (MON-3) Bipropellant, 1 Apogee Kick Motor + 12 Thrusters, Jon engine available on
request,

« AOCS: Attitude and Orbit Control Subsystem

Uses 4-skewed reaction wheel; standard highly accurate attitude control by with 0.03deg for three axis.

O Oscar 100 eival évag Mewotatikog dopudodpog otig 25.5 poipeg AvatoAikad , {uyilel 3 TOVOUG KOl TIaPEXEL
evépyela 15KW.

Ektoeltnke amo to Cape Canaveral Air Force Station Space Launch Complex 40 in Florida pe éva SpaceX
Falcon 9 launch vehicle.

Extog amo to Baowko pay load *

(72 transponders), dEpel kal dVo transponders (narrow @ broadband television), mou xpnowuomnotlovvtal
OTTOKAELOTIKA OO TOUC QVA TOV KOOUO POSLOEPACLTEXVEC.

Eival ol mpwtol padloepaacttexvikol avopeTadoteg o N'EWOTATIKA TPOXLA.
KaAuorntet meployéc amo tnv Bpadlldia uexpt kat tnv Taidavédn ( foot print).

(*) payload: To @optio tou mupaUAou moU TANPWVETAL Q0 TIC EVOIAPEPOUEVEC ETAIPEIEC Yyl TNV
petadopd Tou oto dlaotnua.



Ot padloepaottexvikoi Sopudopol dev mMAnpwvouv yLa TNV PeTadopd Toug oto SlacTnua, ylati
XPNOLUOTIOLOUVTAL OOV KEPHOY WOTE VAL CUUMANPWOOUV Tal KIAQ yLa TOV PO UTTOAOYLIOUEVO OE BAPOG
nupavAo petadopdg tou payload.

Coverage of the Qatar Oscar 100 satellite

Koatnyopeig 60pv@opik@v Tpoyidv.

KUKALKEG TpOXLEG HKpoU U oug (low earth orbit (LEO)

To UPog tou Sopudopou amod tnv M mapapével otabepod Kal eival (00 e LEPIKEC EKOTOVTASEG
XAwopetpa. H mepiodog neplotpodnc eival tng ta€ng twv 100 SeutepoAéntwy Kot H ywvia kKAlong ivat
oxe&0v 90 poipeg, XOPAKTNPLOTIKO TWV TIOAKWY TPOXLWV.

O 6opudopog mou akoAouBel pia TOALKH TPOXLA TTAPAUEVEL OPATOG ATO €val eTtyElo 0TaBUO 10-15 Aemtd.

‘EtoL amatteital oAOKANPOG aoTtePLopOg dekadwv Sopudopwv yla tapoxr maykKOouLag KaAung os
TIPOYHOTLKO XpOvo. MNa repimou 1/3 tng tpoxLdg tou €vag Sopuddpocg LEO Bploketal otnv okild tng Mg, Ue
QIOTEAECHA VAL UNV EKUETOAAEVETAL TTANPWG TNV HALOKN EVEPYELA, TIPAYMO TTIOU PELWVEL TNV StdpkeLa LwnAG
Tou dopudopou, (5-7) xpovia. O DUTH sat eival évag Sopudopog LEO.



A Greck CubeSat
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KUKAWKEG TpoXLEG péoou UYPoug (medium Earth orbit (MEO)

OL TpOoxLEC aUTEG £xouv UPog 1000 xAopeTpa, tepiodo meplotpodng 6 wpeg Kal ywvia kAiong 50 poipeg. H
Tieplodo¢ mepLoTpodng autwv SopudOpwV EMITPENEL £va eTiyelo oTabud va BAEneL tov Sopuddpo Tepimou
yla 60 Aemtad, emopévweg éva cuotnua 10-15 dopudopwv mou kivouvtal o€ SUo enineda pmopet va
KaAUeL OAn TNV 1) O MPAYUOTLKO XPOVO.

Ot Sopudopol MEO £xouv peyaAutepn Sidapkela {wnc, aAAd amottouvtatl upnAdtepa enineda Loxvog TOGO
arno tov 6opudopo, 600 Kal anod Toug eMiyeloug otabuoug.



Yyog, axriva, wepiodog kai TaxUTNTa yia UEPIKEC WEPIMTWOEIC KUKAIKWY TpoXIuv
Yyog Axriva TTepiodog Taximra
(Km) (Km) (h:m:s) (Km/h)
500 6878 01:34:37 27405
1000 7378 01:45:07 26461
10000 16378 05:47:39 17760
35786 42164 23:56:04 11069

EAAEUTTIKEG TPOXLEG LEYAANG YwViag KAlong 64 polpwv(HEO) oscarl3

AUTOG 0 TUTTOC TPOXLAC lval Wdlaitepa otaBepog Adyw TN HEYAANC KALONG KoL eTTpEMEeL oTov opudopo va
KOAUTITEL TIEPLOXEG UE UEYAAO YEWYPOPLKO TTAATOC KaL YLt LEYAAQ KAAOLOTA TNG TPOXLAC, KABwC mepva amo
TO AmMOYELo.



Tpeic Sopuddpol mou kwvouvtal oe SladopeTIKES TPOXLES, e€aodaAilouv cuvexn Tomkn KaAuvyn. H
nieplodog neplotpodni¢ eivat 12 wpeg.

Kat ota tpla €i6n Sopudopwv (LEO , MEO, kat eAAeuTTIKn G TpoxLag, HEO) epdaviletal To davouevo
Doppler, dnAadn LeTaBoAr TNG CUXVOTNTAG OE OXEON HE TNV TAXUTNTA TIPOCEYYLONG, N AMOUAKPUVONG TOU
80pudOpoU Ao TOV MaPATNENTH.

FewoTtatikEG TPOXLEG (geostationary earth orbit) (GEO)

) 36,000 Km altitude @

-3dB Beamwidth= 17.4 » ~20dB Antenna Gain !!

MpoKeLTal yla KUKALKEG TPOXLEG UNOEVIKAG KAloNG. (Lonueptvég TpoxLég). OL Sopudopol meplotpédovtal pe
™V i6la popa kat tnv idla mepiodo nmeplotpodn ¢ Tng Mg oe VP og 35.768 Km, £ToL mMapapEVOUV aKivnToL
oTtnVv oupavia ocdaipa o€ OXECN LE TOUG E TOUG ETIYELOUG 0TABOUG KatL oL omtoiol, dev xpetdlovtal eLSIKA
cuoTAUaTa, yLo TNV mopakoAouBnon toug. Alyeg ekatovtadeg XIAOUETPA TTILO TTAVW BplokeTal To

VEKPOTADELO TWV YEWOTATIKWY S0pUPOPWV, EKEL KATOANYOUV OL KATECTPALUEVOL YEWOTATIKOL SopudopoL.

‘Evag Sopudopog GEO sival opatdg amd to 38% tng Mg¢, EMoUEVwG e TPEig TeEtoloug Sopudodpoug, umopetl
va e€aodallobel maykooula KAAU YN (EKTOG TTOALKWY TIEPLOXWV).



lonuepwvo
Eninedo

OL TPOXLEC QUTEC XPNOLUOTIOLOUVTAL ATTO TOUC TNAEOTTIKOUC KAl TNAETIKOWVWVLAKOUC Sopudopouc.

Baolkd pelovektpata eival peyain xpovikn kabuotépnon tou onuatog (238 ms), mou MPokaAEl To
dawvopevo nxoLE Kat Adyw tng HeyAAng andotacng amno tnv M anatteital uPpnAn RF 1oxUg, Kepaieg
vPnANG KateuBnvtikoTNTAC KAl amoAaBric otoug dopuddpous, KabBwC Kal oToug ETiyeloug oTabuoug.

H péylotn andotaon evewg petafl dU0 oTabUWY 0TN YN HECW €VOG YEWOTATIKOU Sopudopou ival
niepimou 17.000 km.

Inteisat-18 180°

0 Ultra High Frequency (UHF) - 0,3 éwc 1 GHz @ Zivn S— 2 éwe 4 GHz ® Zwvn Ka - 27 éwg 40 GHz
© Zwvn L—-1 éwg 2 GHz ©Zwvn C -4 éwg 8 GHz
® Mobile Satellite Service (MSS) — 2 GHz oZwvn Ku-12 éwg 18 GHz

lewotatikol Sopudopol. Video kivnong yewotatikol Sopudodpou.

https://3.bp.blogspot.com/-Fq2xVRbhoDA/WuMccFAAYZI/AAAAAAAADKU/p1INIYzkjaogkylYKfqW-
Dzkf59jzDgGACKgBGAs/s1600/05-Geostationar



https://3.bp.blogspot.com/-Fq2xVRbhoDA/WuMccFAAYZI/AAAAAAAADKU/p1INlYzkjaogkyJYKfqW-Dzkf59jzDqGACKgBGAs/s1600/05-Geostationar
https://3.bp.blogspot.com/-Fq2xVRbhoDA/WuMccFAAYZI/AAAAAAAADKU/p1INlYzkjaogkyJYKfqW-Dzkf59jzDqGACKgBGAs/s1600/05-Geostationar

H yewoTtatikn TpoxLd BplokeTal Kovid oto akpo TnG e€wteptkng Lwvng Van Allen, pe anotéAeopa €vag
YEWOTATIKOG Sopudopoc va déxetal Alyotepn 600N akTvoBoAiag evepyELaKWY CWHATIOIWVY TayLOEUUEVWY
OTO payvnTiko medio TN yne.

 high Earth & geosynchronous orbit (=35,780 km)

+— mid Earth orbit (2,000-35,780 km)
‘_‘Iow Earth orbit (180-2,000 km) L

Earth

[
lunar orbit (384,000 km)



QepULIKOG BOpUPBOG Ao TIG aKTiveg Tou ‘HALou.

OL{wveg Bav AAev amoteAouvTal amo owUoTdla Ue LEYAAO NAEKTPLKO opTio Tou, mayldeltnkav amnod

TO payvnTiko nedio ¢ Mc.

Bplokovtal Opwg moAU To népa amno tnv Bepuoodatpa. (H Beppoodatpa eivat n meploxn o6mou Bpioketal
0 AleBvng AL0OTNUIKOG OTABUOC KoL Omou Klvouvtol Ta dtaotnuikd Aswdopeia kat oL Texvntol
dopudopol.

Ovopaletal Beppdodatpa, Adoyw tng oAl vPnAng Bepuokpaciag tne.
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https://el.wikipedia.org/wiki/%CE%9C%CE%B1%CE%B3%CE%BD%CE%B7%CF%84%CE%B9%CE%BA%CF%8C_%CF%80%CE%B5%CE%B4%CE%AF%CE%BF
https://el.wikipedia.org/wiki/%CE%98%CE%B5%CF%81%CE%BC%CF%8C%CF%83%CF%86%CE%B1%CE%B9%CF%81%CE%B1

EXOSPHERE

i\

THERMOSPHERE

ApxileL otoug -90 BoabBuoug keholou kot ¢tdavel toug +2000 PBabuolg keAolou, eKTiveTOl OTO
400xA\L6pETpa amo To €dadog.

H kaBe Twvn amod aUTEG €XEL TO OXAMO EVOC TTEAWPLOU SAKTUALSLOU Kal N pic BplOKETOL OTO ECWTEPLKO TNG
AAANC. To LoYupOTEPO TUAMO TNG E0WTEPLKAG {wvng, BplokeTal yUpw ota 3.200 xAopetpa amnod to €dadog.
H mpoéAevon tng rmubavoloyeitatl otL odeiletatl otnv dpdon tou HAoU, evw n UTAPEN TNG EEWTEPLKAG
{wvng, KpLveTaL TwG £XEL NALOKH KOl KOOULKI KOTOYWYI).
H woyupotepn meploxy ¢ Oeltepng Pploketal yupw ota 16.000 xAWOpeTpa TAVW amod

Tov lonuepwvo g Ing.
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https://el.wikipedia.org/wiki/%CE%99%CF%83%CE%B7%CE%BC%CE%B5%CF%81%CE%B9%CE%BD%CF%8C%CF%82
https://el.wikipedia.org/wiki/%CE%93%CE%B7
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https://www.nasa.qov/feature/goddard/2019/ten-highlights-from-nasa-s-van-allen-probes-mission
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https://www.nasa.gov/feature/goddard/2019/ten-highlights-from-nasa-s-van-allen-probes-mission

Ekto§euon Kat tonoBétnon dopudopou, o€ YyEWOTATLKN TPOXLAL.

Mo va ektoeuBel pe emtuyia €vag texvntog Sopudopog, MPEMEL va KlvnBel

TOUAGXLOTOV HE TNV Kplown taxutnta Staduyng, n onola 6idetal and tn oxéon:

V2=2g*(M/R)

omou g eivat n otaBepd maykooulag EAENg, M n puala tng Mg kat R n aktiva tng. Av maviwg n ektoéeuon
yivetat ano kamnowo vog |, avti tou R(emidpaveia tng Mg) tote (R+1) n taxvtnta Staduyng eAATTWVETAL.

dalvetal kaBapd oTov TivaKka TaXUTATWV.

Evbidpean tpoyla

 ibonds Tpoxut lou
Ardvew ' ioshe Bitptog 710
36.000 km Ny g T

Kuoon 5n WETA TO
andyewo

\/:eum

ZraBuevong Fewalyxpovn
i=5L6 Tpoyia

| 'YWOZI TAXYTHTA AIAGYTMHE

:0 km

2200 km
;400 km
5600 km
?800 km

11,18 km/sec
11,01 km/sec

10,85 km/sec

10,69 km/sec
10,54 km/sec

11000 km | 10,40 kmisec

H taxUtnta Staduyng otnv emiddvela tng Mg eivat 11,18 km/sec, evw otnv emuddveta tng ZeAfvng 2,38
km/sec.
H kivnon twv texvntwv Sopudopwv akoAouBel toug vopoug tou KeEmAep, omwe akplPwe Kat oL puactkol

dopudopol.
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H taxutnTa TNV omolo PEMEL VO £XEL EVOL CWHA YLOL VO TOTOOeTNOel 08 KUKALKN TPOXLA, O OPLOUEVO UYOG
OVOMATETOL «TPWTN KOOKLKA TOXUTNTAY.

Av éva owpa Kwveltal pe tnv taxvtnta dtaduyng, SnAadn 11,18 km/sec, 6a

StaypaPel mapoBoAikr TPOXLA, EVw av eKTOEEUTEL Pe TaxUTNTA HeyaAutepn and 11,18 km/sec, 6a
Staypa el umepBoAikn Tpoxtd. Auth n taxvtnta Staduyn ovoualeTal «SEUTEPN KOOHLKA TAXUTNTAY.

Kat otig 6Uo autég meputtwoelg Oa Sladuyet oto Staotnua, eykataAeinovrag t 'n, xwplg va favanéoel
TIAVW O€ QUTAV.

Av éva cwpa KvnBel pe tnv toxuTnTa 0UTh, TOTE aneAeuBepwveTaL Hev amo TV EAEN Tt Ing, aAAd OxL Kot
amno ekeivn tou HAlou.
‘Etol, Ba ouveyioel v kivnon tou yupw amo tov HALo oav Texvntog mAavnTNG.

Av B€Aou e va eKTOEEVCOUE EVa CWHA, TO OTIOLO Vo YKATOAEPEL TO NALOKO CUCTNUA KoL va KvnBel otov
HEOCO 0LOTPLKO XWPO, TOTE Ba MPEMEL, KOTA TNV EKTOEEVON, va €XEL TaxUTNTa TouAdyLotov 16,6 km/sec, n
omola Aéyetal «Tpitn KOOUIKA TaxuTnTA»

‘Ooo 1o Kovta otnV enipavela ¢ Mg Kwveital o SopudoOpog, TOCO TILO Ypryopa TPEMEL VA KLVELTAL, YL Vol
LNV TEOEL.

H ZeAnvn Bpioketat otig 385.000. km kwveital pe 1 km/sec Kat kavel pia nepidpopa oe 29,530 pépeg.

211G 35.786 XIA\Ladeg XxIALopeTpa, Evag Sopudopocg kiveital pe 3km/sec kat KAvel pia mepipopd o pia
uépa. H tpoxLa autr ovopdletal lewouyxpovn , av n KAlon mpog Tov LonuepLvo sivat undév poipeg
ovopaletol Mewotatik).

[ FewoUyxpoun |

@ Fewotatkh !

Yta 400 km o mUpavlog mpénel va Kiveital pe 8 km/sec, ekteAwvtag pia nepidpopd kaOs 90 Aemtd.

ESw umdpxel éva mapddoo, av au€Aoou e TNV TaXUTNTA TOU TTUPAUAOU YLOL VA TOV ETILTAXUVOUUE, TOTE Ba
HEYAAWOOUHE TNV OKTLVA E ATIOTEAECUA VAL LELWOOUE TNV TaXUTNTO TOU TUPAUAOU, £TOL
emBpadivovtag to MUPAUAO, LELWVOUE TNV aktiva meplotpodng, Auavovtag tnv TaxUTnTa Tou
TtUpaUAoU

To povo mou pEéVeL eival va SlatnproolE TNV TPOXLA Hag .

Av kot dev xpelaletal va Kalpe KaUoLUa YLoL VA KLVOULOLOTE, KATIOLEG HLKPOSLOpOwWaoELS TTPETEL VA KAVOULLE,
N BapuTNTA TWV UTIOAOLTIWY OUPAVIWY CWHATWY, 0 ALlYOOTOG a€PaC, OMOLOG KAl AV £lval eKEL TTAVW Kal N
avopolopopodia tng Mg emnpeadlouv TNV TPOXLA LOG.
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Kortatomotiko video.
https://www.youtube.com/watch?v=sUQVdW bStU

https://www.youtube.com/watch?v=ror4P1UAv g

https://www.youtube.com/watch?v=BvjlBpP4zU8

Ekto&evon dopudopou.

Emeldn n I'n mepudépetal yupw amo tov agova tng and Aucuag mpog AVaToAdg,

N ektogeuon yivetal mavtote Kata tnv idla katevBuvon, LE OKOTO VA YIVEL EKUETAAAEUONG TNG TaXUTNTAG
nieplotpodn¢ tng 'ng, n omoia otov Lonuepvo eivat 465 m/sec, (1670 km/h), evw og yewypadtkd mAdtog
30° ¢ptavel ta 402 m/sec kat og mMAGtog 45° ta 328 m/sec.

Ma auto Tto onueio ektofevong mpémel va Bploketal 600 To SuvVATOV TLO KOVTA
otov lonuepvo, waote va mpooteBel kat n avtiotoyn toxuTnTa TN MNG.

) Mg BaZoupe KATLGE TpOXLG; (] »
_ A ) ; ~ Watchigter <Share,

o f o

MORE VIDEOS

Awakpivoupe Ta onpela ektoeuong tng NASA kal tng eSa mou Bplokovtal oAU KOVTA OTOV LoNUEPLVO.

H duokoAdtepn dacon Tou eyxelpnuatog eival n teAkr) tonoBEtnon tou Sopudopou oTNV TPOXLA TOou, N
orola SLopKel pepLka SeuTepOAEMTA LOVO.

Kata tn Stdpkela tng, ouvnBwc, mpokUTITouV Tooa MPOoLARUATA, WOTE YLO VA

StatumwBouv kat va AuBouv xpetalovtat 10 pabnpatikoi, ol omoiot Ba epydaovrtat emi 10 xpovia, Kat OUwg,
LE TOL QUTOMOTO CUCTAMATA KL TOUG NAEKTPOVLKOUC UTIOAOYLOTEG, TIOU XPNOLLLOTIOLOUVTAL ONUEPQ, OXL LOVO
avayvwpilovtal, kat Statumtwvovtal aAld kat AUvovTtal.
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https://www.youtube.com/watch?v=sUQVdW_bStU
https://www.youtube.com/watch?v=ror4P1UAv_g
https://www.youtube.com/watch?v=BvjlBpP4zU8

Ot AUoelg Toug oTéAvovtal oto okadoc Kot epappolovral o Alya POALg SeutepOAemTa.

Elval davepo, otL € Oa pmopouaoe va yivel EKTOEEUON Kal ETILTUXNC TOOOETNON OE TPOXLA, KAVEVOG
Sopudopou, av dev eixav avantuxbel Ta AUTOMOTA CUCTAATA TTAPAKOAOUONONG Kol OL NAEKTPOVIKOL
UTTOAOYLOTEC.

XWPNTIKOTNTA TPOXLOKWV BEcEWV

O aplBuog Twv Sopuddpwy MAVW OTN YEWOTATLKA TPOXLA lval TEPLOPLOUEVOG. O TTEPLOPLOUOG YiVETAL TTPOG
amoduyn napeuBoAwv. Etal, yla Sopudopoug mou xpnaotpornotovv tn Lwvn C, éva to€o Staxwplopou 4°-5°
KplveTal wkavormolntiko. XItn lwvn Ku, 3 ° elval apketég. MeAovtika, yia Asttoupyia otn {wvn Ka, to 6plo

Ba elval mepimou 1 © Mpog To mapov, N YEWOTATLKN TpoxLa £xeL dlalpebel oe 120 to€a Twv 3 °

OL 3 °avrtiotolyouv o€ mepimou 2200 km.

Exréfeuon kai TomoBéTnon Sopupdpou Ot YEWOTATIKA TPoxid

Aopugpépog EToipog
yia AeiToupyla
Feworariki Tpoxid

MixpodiopBurosic
Tng Bong kai

TNhG TpoxIdg
f

2° a'rdalo amoxwpiouol
= - & &ta
A

o
Tpoxid 7 . B TTpowBnen oTn
oTdBueuong i, < TPOXIA LETAPOPAC

R 1" oTddio amoxwpiopol
wopta

TTpowBnon oe oxedov
YEWOTATIKA TpoxId

TIpocavaroAionés Kepaniv

AvamTuén Twv cucToIXIWY Kal hAIGKWY KUPeAidwy

nAlaKwy KuYeAidwy
H taxutnta dtaduyng eival, n tkavh Kat avaykaio taxutnta evog mpowdntikol mupaUAou, TToU TTPETEL Val
avVamTtueLl Katd tnv SLAPKELA TNG EKTOEEVONG KOl OANG TNE TTAONG TOU, WOTE VO UMOPECEL VAL ATIOCTIAOTEL
amo tnv €AEn tng Mg kat va BaAsL o Tpoxla €va dopudopo.

Edv n taxutnta eivat pikpotepn anod TiG TaxUTNTEG oU avapEPAE OTOV TIPONYOULEVO TIiVOKA, O
nupavAog moté dev Ba unopécel va anoomaotel ano tnv €AEN tng M kal Ba kataotpadel méptovrag

otnv I, HOALG TEAELWOOUV Ta KOUGCLUA TOU.

To mpoPAnua dev eivat mwg Ba oteihovpe To Sopudopo oto Stdotnua, aAAG WS Ba TOV KPATHOOUUE OE
TPOXLA, EAV OPATNPAOATE TNV EKTOEELON £VOC MUpaUAou, Ba mpoo€ate, HETA TNV Katakopudn dtadpoun
16



ToU MUpAUAOU, aUTOG apxilel va maipvel pia KAlon , mpoc TNV avatoAn, £ToL €XOUHE Lo Kivnon mapaAAnAn
TPoG TNV emidavela tng Mg, kat tnv Bapvtnta tnc Mg, mou Tov TPaPa mPOog TA TO KEVTPO TS yNG, AV N
TaxutnTa elval n eveedelyévn yLa To CUYKEKPLUEVO UPOC, 0 50pudOpOC Ba KAVEL LD KOUTTUAGYPOLLLIN
TPLXLA Kal (TtoTé) Sev Ba méoel otny M.

E¢eldikeupéva cuotrpata otov Sopudopo , mpooavatoAilouv kat kpatoUuv to Sopudopo oe TPoxLA.

ME TAXVIHTA TIAND AN 39000 ho/spu ENA

ANTKEIEND DACEYTEADO' APILAA 4 2039 o O EDEL 55 A
THE THE 7 _Dommemony i ey
e :\f i
[ eaeae, MMMEHOOIE

o

/;. " JAAYTHTA 64 MECE! TN ETH Y

-
‘ZJ’ Taxotnta

Tpoxia

AIAZTHMA KAI TEXNHTOI AOPY®OOPOI

‘Evag texvntog dopudopog eival omoladnmoTe KATAOKEUN TOU Snuoupynbnke amod tov avbpwmo Kat
TOTOOETETAL OE TPOXLA YUPW OO VAL OUPAVLO CWHAL.

O npwTtog TeXVNTog 8opudopog, o IMOUTVIK 1, ektofelBNnKe amod tnv ZoPLetikn Evwon otig 4 Oktwppiou
1957. Htav amAwg pia petaAAikn odaipa Stapétpou HOALG 58 ekatootwv mou mepLBailotav amo
TEOOEPLG KEPALEC. QOTOCO KATAPEPE VA UMEL O TPOXLA YUPw armod tn 'n kot va oTellel yla mpwtn popd
TIANPOdOPILEC YA TA AVWTEPA CTPWHATA TNG ATHOTPALpAC KAl TNG Lovoodalpac.

Alyo apyotepa Ba otaABel oto Sldotnua akoun Evag texvntog S5opudopog, 0 ZMOUTVIK 2. ITO ECWTEPLKO
TOU EKTOC Qo Opyava PETPHOEWY, UTIAPXEL KAL L0 KAUTIiva, oTnV omola Ba mapapeivel yla €L LEPEC
umd ouvBnkeg €AAewpng PBaputntag €vog okKUAOG, N AdKa, 0 TPWTOC {WVTAVOC OPYOVIOUOC OTO
dtaotnua.
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Tov ®OePpoudplo tou 1958, ot Hvwpéveg MoAlteieq AUepLKNAG ekToEelouv eTitUXwWC Tov EEmAopep 1,
€YKAVLAZOVTOG ULa EMOXN OVTOYWVLOUOU YLO TNV KATAKTNON TOU SLooTAUATOG.

Ano tote XIA\Ladeg Sopudopol £xouv TeBel o€ TpoXLA yUpw amo TN I'n, Le Evav armo Toug
ONUAVTIKOTEPOUG Va elval 0 BooTok, o omolog Tov AnpiAlo tou 1961, petédpepe tov MNoupt MkaykapLy,

Yury Gagarin
First human in space

April 12, 1961

TOV MpWTo avBpwro nou Bpebnke oto Slaoctnua

Katnyopieg Sopudpopwv

OL dopudopol katnyoplomolouvtal cuvibwe eite avaloya pe to pHéEyeBog kal To PApog Toug, eite
avAaloya e ToV OKOTIO AeLToupyiag Tou .
JUYKEKPLUEVQ, OL KaTnyopieg Sopudopwv cUpdwva pe To BAPOG Toug eival.

Meyahot Sopudopol (>1000kg)
Mikpot Sopudopot (500-1000kg)
Mini-6opudopot (100-500kg)

Micro-6opuddpot (10-100kg)
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Nano-6opudopot (1-10kg)
Pico-6opudopot (0.1-1kg)

Femto-8opudopol (<0.1kg)

H katnyoplomoinon twv Sopudopwy, OMwe eimape, UMOPEL va YIVEL Kal ovAAoOyol HE TOV OKOTO TNG
QIMOOTOANG TOUG.

OL petewpoloyikoi Sopudopol

JuMéyouv mAnpodopleg yla tnv atpoodalpag te rng,

TLG OTOLEG ATIOOTEANOUV OTOUG ETYELOUC UETEWPOAOYLKOUC OTABUOUC Kal oMo tThv enetepyaoia Twv
otolyelwv autwy, yivetat Suvatr n KaAutepn poBAedn Tou Kapou.

O aotpovopkoi Sopudopot

Eival opuddpol epodlaopévol pe €8IKA Opyava yla TNV EKTEAECN QOTPOVOULKWY TTAPATNPROEWV £EW
ano TNV atpoodapa ¢ ¢ Me tnv Xpnolwgomoinon toug amogeUyovtal ol MopeUPOAEC Kol oL
TIEPLOPLOHOL AOYW TNG YNNG atpudodatpag, mpoodpépovtag Sdedopéva Mol KAAUTEPNG TTOLOTNTAG ATO T
QVTIOTOL(O TWV EMIYEWWV HETPACEWV. To SLACTNUIKO TNAEOKOMIO XaumA eival éva mopadelyua
00TPOVOLKOU dopudopou.

TtnAermkowwviakoi Sopudopol.

Erutpénouv tnv petadopd mAnpodoplwyv anod tn pia dkpn Tou KOGUOU oTnV AAAn, WOoTE To EUNOSL0
™M¢ odapkotnTag ¢ Mg va mopaleimetatl. Ot dopuddpol autol, xpnolpevouv otn TnAsdwvia
(otaBepn kat kwvntR), TNV TNA£dpaon, To padtopwvo kat To Stadiktuo.

OL 80pudopoL TPOocaAVATOALGHOU Kol TTAOKynonG.
BonBouv otov mpooavatoAlopd mAoiwv, aspookadwv Kol AAWV oxnuatwv, Kabwg Kol otnv
kaBodrynon tou¢. To maykooulo cuotnuo evtomiopou B€ong (GPS) eival éva mAéypa 30 mepimou
TETOLWV dopuddpwv. ANEeG katnyopieg Sopudopwv eival.

Aopudopol yewmapatpnong.

‘Exouv w¢ amootoAn TNV yewduoLKn Tapatrpnon Kal tnv xaptoypadnon tng ng.
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Blo-8opudopot.

EivaL oxebSlaopévol va petadépouv {wvtavoug Opyaviopoug yla tnv Ole€aywyrn EMLOTNUOVIKWY
TELPOULATWV.

TéAog, 6opuPOPOL XPNOLUOTTOLOUVTAL KATA KOPOV YLa OTPATIWTLKOUG OKOmouUg, kadwc kat w¢ dtaotnuikol
otaduol, onwe yla tapadetyua o Aiedvric Ataotnuikog Ztadudc (International space Station-ISS).

20



Cubesat DUTH (Democritus University of Thrace-IloAvteyvikng
60| EavONC, EPYACTNPLO NAEKTPOUAYVITIGHOV KOl SLOGTIUIKIG)

O Cubesat eival évag tumo¢ §opudOpoU UE CUYKEKPLUEVO PEYEDOC Kal SLaoTAOELS. MPOKELTAL yLo Evay
pico-60pudOPO, 0 OMOIOG KATACKEUAOTNKE UE OKOTIO TNV SLaoTnULkn €peuva. To OVOUA TOU TIPOKUTITEL
oo TO KUBLKO TOU oXNUa.

To Cubesat Project £ekivnoe to 1999 wg ocuvepyacia SUo maveniotnuiwy, tou California Polytechnic State
University (Cal Poly) kat tou Stanford University, kat avamtux0nke ylo eKmaldeuTIKoUE OKOTIOUG.

KUplog eumveuotn¢ Tou NTav o kadnyntig Bob Twiggs kal Baolkog oTOX0C TOU EYXELPAHATOG AUTOU NTAY,
va yivel n mpocoPacn oto Slaotnua mPootth, o€ Hkpd doptia, mpoodEpovtag, pLa TTPOKTLKH, afloOmLoTn Kot
OLKOVOULKA AUon.

ISlaitepo XOPAKTNPLOTIKO TOU £lval OTL XPNOLUOTIOLOUVTAL YL TNV KATAOKEU TOU NAEKTPOVIKA e€opTrpata
Tou Bplokovtal EUKOAA O0TO EUMOPLO, Ta emovopalopeva COTS (commercial off the shelf).

‘Evag AOyog Tou UTtAPXOUV OL TIEPLOPLOOL OTLG SLaoTAoELS Kol To BApog, €ival ylati oL CUYKEKPLUEVOL

bopudopol ektotevovtal peoa oe e6kouG popeic otabepwy Slaotdoswv. O popeic autol ovoudlovral
P-POD (Poly Picosatellite Orbital Deployer) kat avamtoxdnkav amnd to naveniotiuo Cal Poly, eldika yla
touc dopudopoug Cubesat.
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Ot Sopudopol Cubesat tormoBetouvtal peéca otoug P-POD dopeig Kal petadépovial oto  SLACTNUA PE
TIUPAUAOUC, WG SeuTEPEVWY N TPLTELWV PopTio.

AdoU, T0 wdEAHO HEPOG TOU TMUpAUAOU, TO OTolo TEPLEXEL KaL TO HOPTIO TOU UMEL O TPOXLA, Ol
unxaviopot P-POD adrivovtat ehelBepol. Aiyo apyotepa, oL pnxaviopol autol avolyouv kot ot
dopudopol Cubesat ektofevovtal oto Siactnua pe tnv Ponbesia &ikou elatnpiou. H Sladikaoia
avamntuéng tou Sopudopou oe SLOOTNULKEG CUVONKeG ouvexiletal pe tnv €vapén Asltoupyilag tou Alya
AEMTA apyOTEPQ, EVW TAUTOXPOVA YIVETAL TTPOOTIAOELA YL AVAOXECT TWV CUVEXWV TIEPLOTPOPWV TOU.

MOALG emuteuxBel n euBuUYPAUULON KAL O TIPOCAVATOALOUOG, ETUXELPELTOL N TPWTN METASOON ONUOTOG
anod tov SopudOpo Kal N EMIKOWVWVIA TOU PE Tov oTtaBuo Baong, o dopudopog Ba AdPeL mAnpodopieg
yla TNV TPOXLA Tou, TNV B€on tou kal Ba Egkivroetl TNV amootoAn Tou. Ot pAoelg auTéC daivovTal Kol oTo
TIAPOKATW OXAMOL.

‘Evag ouvnBilopévog Cubesat Sopudopo¢ avapévetal va £xel evepyn Iwn &vog xpovou. Adou
OAOKANPWOEL TNV QTTOCTOAN TOU, TOPOUEVEL OE TPOXLA WG SLOOTNHLKO OKOUTISL ylo HEPLKA Xpovia
OKOUQ, £wWE 0Tou KAEloeL Tov KUKAO {wNG TOU, UE TO va KAEL Katd tnv emaveicodo tou otnv atpudéodalpa,
e€autiag tng Baputikng EAENG NG I'ng.

) AVAOYEON MEPLOTPOPWV E . Oué
Avantugn twv Cubesat KU EKTIOMTI] GHHATOC TULKOV WYX HE OTADHO ‘Evaptn

T Baong & QNOOTOANG
LLH .

Exktotevon

Video gktd§cuong tou Duth sat ano tov ISS.

https://www.youtube.com/watch?time continue=11&v=m411lcie8WAg

https://www.youtube.com/watch?time continue=16&v=gA94lY 3Mks
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https://www.youtube.com/watch?time_continue=11&v=m411cie8WAg
https://www.youtube.com/watch?time_continue=16&v=qA94lY_3Mks

Mépn tou Sopuddpou

O Cubesat, onwg kat kaBe Sopudodpoc, amoTeAelTaL AMO EMUEPOUC UTTOCUOTAATA, TA

omoioa. 6ha pali ouvBEtouv to clotnua tou Sopudodpou. H Aettoupyia kAl n ouvepyaoio Twv
UTIOOUOTNUATWY METAEL TOuC eival amapaitntn yla pio emtuxn amootoAn. MNopakdtw yilvetal pla
avadopd oTa UTOCUCTHUATA.

Aopn ™G Kataokevng tou Sopudopou

H peAétn tng doung tou dopudopou eival MOAU GNUAVTIKO KOUMATL YO TNV ETUTEVEN TNG KATAOKEUNG
Tou. To unmooUoTNUA AUTO EPAAUPBAVEL TN UEAETN, TOV OXESLAOUO KAl TNV AVAAUGH TOU OKEAETOU TOU
Sopudopou, KaBwe Kal Twv Sladopwv UNXOVIOUWVY Yl TNV avAanmtuén Kepalwv 1 ¢wtoBoAtaikwy
ocuotollwyv. H doun auth Ba plogevioet ta umoAouta umtocuotipata tou Sopudopou.

DC/AC mpog 6Aa
Ta umooUOTAHATA

_ =p TnAeerpia,
AI08NTRAPES . apakoAoUBnon KivaThpeg
> ka éhevxog mpéwang

Kepaia
TnAeyeTpiag
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1. Science Unit [SU] multi-Needle Langmuir Probe

2. Attitude Determination & Control Subsystem [ADCS]

8. Upper Antenna Support

9. Solar Panel Type B

8. Lower Antenna Support

* Nadir Sensor
* CubeControl
* CubeSense

3. DUTH ASICS Board
¢ Including ETM/ULP-DAU

4. On Board Computer (OBC)

« RAM, Flash, EPROM
+ RT Operating System
« Latch-up Protection

5. Transceiver (TT&C)

« HF Downlink
« VHF Uplink

6. Electric Power System (EPS)

PCB

Antenna Mounting

-@/— « GPS Antenna

« GPS

« Sun Sensor

» Magnetorquer

=

= Antenna Connectors (MCX, TX/RX)

« EPS Batteries

9. Solar Panel Type A

« Momentum Wheel

8. Upper Antenna Support

fl 8. Deployment System

g 8. Lower Antenna Support



Figure 6 ADCS coordinate system

Figure 11 Deployable magnetometer boom stowed (left) and deployed (right)

PC104 stack Extemal components
CubeControl
Momentum GPS
wheel antenna
o
= recener R
sensar Sensor | = Magnetometer
[ [
Y-CubeTorques
Z-CubeToraquer III

[T

CubeSense processing unit

X-CubeTorquer |

CubeComputer |

Figure 5 QB50 ADCS block diagram

Figura 4 ORSN ANCS eamnanent ctack

ADCS Interface Control Document version 3.2 QB50

Figure 3 CubeControl

Figure 2 CubeComputer
Figure 1 CubeSense sun and nadir

sensor




Onwcg npoavadépbnke, o QUBESat MpEMeL va LKAVOTIOLOEL CUYKEKPLUEVOUG TIEPLOPLOUOUG O Hala Kal
uéyeboc.

JUuyKeKpLUEVa, 0 Sopudopog Ba avtipeTwitiosl akpaieg Beppokpaoieg petaty -150 - + 200 Babuoulg
KeAolou, peydAeg emtayUVoeLg Kol EVToveG SOVNOELG KATA Tn SLApKELA TNG EKTOEEVONG, akTvoBoAla Katl
OUVONKEG KEVOU KOTA TN SLAPKELA TNE TAPAUOVAG TOU 0To dlaotnua. Oa npenel dnAadn n emiAoyn Tou
UALKOU va elval TETOlA WOTE va TPOOTATEVEL TNV KOTOOKEUN OO HUNXAVIKEG KATATIOVAOELG KOl va
TIAPEXEL OTA UTIOAOLTA UTTocUOTHMOTA Bepulky mpootacia. YAIKA OMwWE TO AAOUWIVIO, TO OTOAAL, TO
Hayviolo ta avOpakovripota Kot eEELSIKEUPEVO UAKA TIOAAWVY EMLOTPWOEWV (Xpuod mepiPAnua mou
Holalel oav aAOUULVOXAPTO), XPNOLUOTIOLOUVTAL OUXVA OE QVTIOTOLXEG ATOOTOAEC, adol mMAnpouv ta
KpLtipla yio XapunAo Bapog Beppopdvwon Kot avBeKTIKOTNTA.

Yuokeuny efopolwong Kpadoopwv eKTOfeuong, SLACTNULKAG oktwoPoAiag kat auvfopeiwong

Bepuokpaciag mou eAéyyxtnke o DUTHSAT.

Video g€opolwong tng taAdvTtwong Kota TV ektofeuon

https://www.youtube.com/watch?time continue=2&v=s7sQFe InHw

Test Set-up

The vibration table used for the DUTHSat Vibration Testing is an LDS-LING
Dynamic System Vibration model V804MKII, by Briel & Kjzer, which is
located at the premises of the Hellenic Aerospace Industry (HAI). Thisis
controlled by an LDS DVC 4000 Digital Vibration Controller and a DSC 8
Digital Sine Controller. The LDS DVC 4000 Digital Vibration Controller, the
DSC 8 Digital Sine Controller and the LDS Vibration Test System have
recently been calibrated, and their calibration certificate was up to date at
the time of the test.

The LDS DVC 4000 Digital Vibration Controller
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https://www.youtube.com/watch?time_continue=2&v=s7sQFe_lnHw

Itn Sounp tou Sopuddpou meEpNaUPAVETAL KAl O HNXOVIOUOG Kivnong nAlaKwWV OUAAeKTwv. Ta
dwtoPoAtaikd mou xpnolponololvtal otou¢ Sopuddpoug eival TomoBetnuéva €ite OTIC TTAEUPEG TOU
Sdopudopou, eite og 16IKOUG UNXAVIOUOUG, oL omoiol KateuBuvouv TI¢ GpwToBOoATAIKEG cuoTOoLXiEC TTPOC
™V KatevBuvon tou HALoU, e OKOTIO TNV aUEnon TNG MPOCTINMTOUCAC AKTLVOBOALOG KoL CUVETIWE KAl TNG
amob16opevn ¢ LoxLoG oto cUOTNUA.

Mo tov Sopudpopo QUBESat €xel yivel 161k LEAETN yLa TETOLOU €L60UC UNXAVIOUO.

O UNXQVLOMOG auTog amnaltel nAekTplkn Tpododoaoia yia Alya povo SeutepoAemnta, EMELTA, Ao TN OTLYUN
Tiou Ba 600el N oUYKEKPLUEVN EVTOAN, UTIAPXEL LNXOVLIKO KAEISWHA Kot Stakomr) tng Tpododoaciag tou.

Zvotnua tpododooiag nAektpikig Loxvog (PSU)

To ovUotnua tpododooiag NnAektplkng Loxvog (Power Supply Unit) €xel w¢ okomd tnv mapaywyn,
amoBbrikeuon, puBULON Kal Slavopr) TNG AMALTOUPEVNG LoXUog ota Slddopa UMOCUCTHHATA TOU
S0pudOpov. ITa MAPATIAVW TIPETEL VA TPOOTEDEL KL N MPOOTACiA TOU CUCTAUATOC QMO CNUAVTIKA
odaApata Kot n anobrikevon dedopEvwy, yLa TNV XPHON A0 TOV KEVTPLKO UTIOAOYLOTH.

Ta Baoikd otolxeia evog cuotnuatog tpododooiag ival ta ¢wToBoAtaikd, oL Unatopleg, oL pUBULOTEG
yla tTn ¢option Kol TNV ekpOPTION TWV UMATAPLWY, Ol pUBULOTEC yia TN pLBULON Tou eTuMEéSou TAoNC,
Slakomnteg, aodaleleg kat puolkad n Kalwdiwaon.

210 cUOTNUO KUITOPOUV Va TTPooTeBOUV Kal AAa e€apTrATa AVAAOYQ LE TO OKOTIO TNG OIMOCTOANG.

Mo tnv mapoaywyn tng amaltoVUeVNG NAEKTPLKAG LoXVOG UMOPOUV vVa XPNoLUoTonBoUV CUCCWPEUTES
(umatapieg), kupéleg kavaoipou (fuel cells), pwtofoAtaikd KUTTAPA, NALOKOL ACUYKEVTPWTEG, TTUPNVLKH-
OEpUONAEKTPLK EVEPYELA, TIUPNVIKN-XNULKN EVEPYELQ, €VEpPYela amo padloicotoma. Ol QMALTOELG
Lox00C, 0 OKOTIOC OAAG KUpLlwG N SLAPKELX TNG ATMOOTOANG £ival Ol ONUAVTLKOTEPOL TIOPAYOVTEC OTOUG
omolou¢ otnpiletal n emAoyn TG povadag mapaywyng Loxvog.

Ztoug peydioug Sopudodpoug ocuvnBwg emiAéyovtal SUO i KAl TIEPLOCOTEPEG MOVASEG TapOywyng
Lox0og.

210 ocvotnua tpododociag nAeKTPIKNG Loxvog Tou dopuddpou QUBSat, onwg nmpoavadépdnke, yivetal
xpnon o¢wrtofoAtaikwy. MNa tnv amoBrikeuon XPnolLomolouvTal Mratapleq wvtwv ABlov (A
TLOAUEPWV).

ZUotnpa enKowvwviwv (COM)

To cvotnua emkowwviwv (Communications System) amoteAeital amnd tov mMounodéktn mou Bploketal
enavw otov Sopudopo kat tov otabud Baong otn . Baoilkd kabBrikov Tou cuoTipatogEeival N acupuatn
petadopd dedopévwy.

H emkowvwvio. OAwV TwV UTIOAOUMWY UTIOCUCTNUATWY YIVETOL HECW TOU CUOTIHOTOC ETLKOLVWVLWV.
MPWTOPXLKI QTTOCTOAN TOU £LvVaL N EKTIOUTTI) TOU GHUOTOC LE TO Omoilo o otaBuoc Baong Ba evtonioet tov
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60pudoOpo Kal akoAouBel n petadoon NG TNAEUETPLAC MPOC Tov oTabuo Baong kat n AnPn eVioAwv amo
outov. Ta deSopéva mou avtaAAGCOoOoVTaL UMOPOUV Va £ival, €TE KOTOYEYPOUUEVO OE KATIOLA UVAUN,
elte mpaypatikol xpovou. H taxltnta petadoong e€aptdatal amo TG AVAYKEG TOU TELPAUATOC,.

0oco adopad TNV Kepaia, TOU XPNOLUOTOLETAL ATIO TOV TIOUMOSEKTN, UTTOPEL va €lval MTUCOOUEVN 1 OXL,
EVW TIOAAEC QTMOOTOAEG £XOUV XPNOLUOTIOLROEL Kepaia n omoila akoAouBel tnv kivnon tou dopuddpou
otov oupavo. (MapaBoAlkeg kepaleg).

0co adopa tov DUTHSAT, ot dUo kepaie¢ VHF - UHF, amotehoUvtal amd GCUVIOVIOMEVO HEYEDN
HETpOTAWLWY. Elval avadutAwpéva oto cwpa tou 60pudOpoU Kal QVANTUCCOVIOL HETA Omd ThV
ekTtOEevoN TOUG amo to P-POT.

H ouykpdtnor toug oto owpa tou QUBESAT yivetal e MAQOTIKA VAROTO, OTNV apxf TG otnpléng Kat
TIAVW OTO VAHA, UTIAPXOUV TECOEPELC AVTLOTAOELG, OL OTIOLEC UE EVTOAN, EVEpyOTOLOUVTAL, Kalyovtag Ta
VAUQTA, LUE MOTEAECHUA TNV OVATITUEN TWV KEPOLWY  (LETPOTALVLWV).

~

UTHSat GRS

Z0otnua KEVTIPLKOU urtoAoyLoth nttiiong (OBC)
H povada tou kevtplkol umoAoyloth rttiong (On Board Computer) eivat o eykédalog tou Sopudopou.

To cvotnua dlaxeipong dedouévwy (Data Handling System-DHS), tpéxel To AeltoupyLlkd cUCTNHUA OTOV
KEVIPLKO UTIOAOYLOTH, EAEYXOVTOG TNV ETUKOWVWVIA PETAEY TWV EMUEPOUG UTTOCUOTNUATWY, EVW Elval
uTteUBUvVo Kal yla TV Slaxeiplon kat anobrkeuon Twv oToelwv mou adopouv to oxedlo mtiong. Ta
otolxela auta enefepyalovral PETEMELTA OO TOV OTAOUO BAong Kot e€dyovTtal XpHoLUa CUUMEPACUATA
yla TNV AELTOUPYLKN Kataotaon Tou Sopudopou.

O umoAoylotr¢ triong anoteAeital and pla Keviplkn povada emefepyaciag (CPU), pvAueg RAM kal
ROM.
Z0otnua npoodloplopov kat eAéyxov B£ong (ADCS)

To ouotnua mpoodloplopol kal gAéyxou Béong (Attitude Determination and Control System), eivat
umteLBuUvo va kpatdel tnv Béon (attitude) tou dopuddpou péca ota emBuUUNTA Opla, Ta omoia EXeEL
B€0eL 0 mpoypappaTioTiS. Méow Tou eAéyxou B€ong (Attitude Control -AC).

28



Qg B€on evvooUUE TOV TPOCAVATOALOUO Tou S0pudOpoU 0 €va cUOTNHO KABOPLOPEVWY EEWTEPLKWV
OUVTETAYHEVWY, OTNV MEPLTTTWON Hag, TnG NC.

H Aettoupyia autoU TOU CUOTHUATOC lval TTOAU ONUAVTIKY, KABWC TAPEXEL TNV ATIALTOUEVN aKpiBeLa
T(POCAVATOALOMOU, TIOU QUMALTELTAL ATO TIG KEpaieg, Ta dwTtoPfoAtaika, Toug Stadopous alobntrpeg Kat
TG KAPEPEC pwToypadlong.

Baolkd OTOLXElO TOU OUOCTAMATOC AUTOU €ival oL awoOntripeg kal oL gvepyomointég. O Sopudopog
npoodlopilel Tn B€on TOU HEOW TWV UETPNOEWV TIou AapPBdavel amd Toug aloOnTPEC TOU KOl TNV
OUVKPLVEL LE TNV emBupnT B€on Tou €xel 0Bl amod Tov MpoypoUATLOTH.

Y€ mepilmtwon anokAlong, yivetal mpoomndbela emavatonobétnong tou Sopuddpou otnv cwotr B€ong
HE TNV Ponbela Twv evepyomolnTwy mou SLabtel. Autol SNULOUPYOUV HLA POTIN LKAVH VO KIVHOEL TOV
Sdopudopo.

QG EVEPYOTIOLNTECG UIOPOUV VA XPNOLLOTIOLNB0oUV EMLYPAUUATIKA.

Mnvia
Tpoyxot avtidpaong
MpowBnTtég

Mo tov 6opudopo DUTHSat, wg evepyomolntég, £xouv emleyel Tpia mnvia, ta omola Slappedueva amno
pebpa Snuloupyolv €va payvntikd medio, to omoio aMnAemibpd pe TO payvntiko medio tg Mng,
SNUOLPYWVTOC KOTA QLUTOV TOV TPOTIO POTIEG EAEYXOU.

Z0otnua Oeppikov eAEyxou

To ovotnua Bepuikol eAéyxou (Thermal Control System) eivat umevBuvo yla tnv Statripnon TG
BepUOKPACLAC TWV EMUEPOUC UTIOCUCTNHATWY UECA OTA EMIOBUNTA OpLA.

H Bepuiki mpootaocia yivetal pe Stddopoug tpodmoug avaloya pe ta emBupntd opla dlatripnong
Bepuokpaciag, TIC EEWTEPLKEG CUVONKEG TTOU ETIKPATOUV OTNV TPOXLA TTou Bpiloketal o Sopudopocg Kat To
HEYEDOC Tou. TuTKA €EQAPTAMATO TTOU XPNOLUOTIOLOUVTAL YO AUTO TO OKOTO ival PuKTIKA, mepaoideg,
OepUkég emevdUOELG TOAWY OTPWHUATWY, HOVWTIKEG TOwieg, Oepuikd ocvothpata, Oeppootdreg,
aodntApeg Bepuokpaociag kot NAekTpovikad eAéyxou. Ta Bepuiotopg xpnopomoloUvTaL WG aloONTAPES
Bepuokpaoiac.
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©adalapog mpooopoiwong dtaotnuikwy ocuvBnkwv aktwvoPfoliag kat Beokpaoiag (-30 — +90
BaBuwv keAoiou) mou eAéyxOnke o DUTHsat.
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®doptio

ApkeTéC opadeg kataokeung Cubesat xpnowuomowolv tov SopudOpo WG UECO ylo TNV EKTTANPWON
KATIOLOG ATTOCTOANG 0TOo Sldotnua.

Ma napadelypa, KamoLot and Tous 50pudOpouC aUToUG GEPOUV KAMEPES YLa TNV dwToypadlon Tng ng,
N opyava PETPNONG yla TNV cUAAoyYN SeS0UEVWV yLa ETILOTNOVIKOUG OKOTIOUG. To ¢opTio mou PépeL o
kaBe dopuddpog, Bewpeital EexwploTod umooVOTNUA KOL Elval avaykaio n LEAETN eykaTAOTAONG, KABWC
npénel va AndpBouv unoyn, ol avaykeg Tou 660 adopd ToV XWPOo 0TN VAN TOU UTIOAOYLOTH TITHoNG, Yo
Vv anoBrkevon dedopévwy, aAAA Kal n evePYELaKN TOU Katavalwaon. H tornoBétnon doptiou, auvdavel
TNV MOAUTIAOKOTNTA, SESOUEVWV TWV TIEPLOPLOUWY O€ XWPO Kal Bapog otov Sopudopo.

On-board computer . —{ Solar panels
<
PDU
DHS Batteries

—p Sensors
ADCS

Actuators

—p Receiver
COMM

Transmitter

(TE

m—p Power bus

> Data bus

Payload

6. Ultra-Low Power
Data Acquisition Unit

4. Telemetry & Tele-Command 3. Attitude Determination & Control System 1. Blectric Power Subsystem
(T78C) (ADCS) (€ps)
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NepBaiiov tou Sopudopou

‘Eva avtikeipevo mou PBploketal oe TPoXLA yupw amod tn I, umokeltal o €va Guaolkd meplBailov, to
omolo meplapPdavel cuvotipata GoPTIOUEVWY cwpaTdiwy UPNANG €evePYELOKAG aKToBoAlag,
TIAPOUCLA ATMELPOEAAXLOTOU 0EUYOVOU Kal YEWDUOIKA aLVOUEVA, OTIWG TO BAPUTIKO KAl TO HOyVNTIKO
nedio tng Mg. Ta mepLoocoTEPA AMO AUTA Ta otolxeia emnpealouv pépn tou Sopuddpou, amod tn Soun
TOU, HEXPL TA NAEKTPOVIKA TOUu cuothuata. Exouv emibpaon o0pwg kat otn duvapkn tou dopudopou.
‘Evag dopuddpog oe TpoXlA €lvol KATA TPOOEyyLlon €va oUOTNUA apPKETA €AeUBEpPO ATO €EWTEPLKEG
POTIEC, CUYKPLVOUEVO TIAVTO HE avtiotolya cuotipata otn M. Mapola avtd, Aapfdavouv xwpa TOANEG
SLOTAPOYEG, UE TNV AVTLOTABOULON TwV Onoilwyv gival emidpopTIONEVO TO cUoTNUa gAEyxou B€ong. EKTOG
and 1o Ppuoko TepBArlov, SLAOTNUIKA OKOUTILOLA KAl UIKPOUETEWPITEG, CUVOETOUV TNV OALKA ELKOVA
nou Ba cuvavtroel o Sopuddpog

OspuoKpacia Kat tieon
0c0 anopakpuvopaote and tn n, n atpoodalpa Yivetal oAogva Kal Lo apatr.

Meta ta 100 km n mukvoTNTA TNG ATUOODALPOG UELWVETAL EKOETIKA Kol GTAVEL TIPAKTIKA O CUVONKEC
KEVOU. Z€ QUTEC T OUVONKECG, N Tieon eival TOAL XapnAn, evw n e€wtepikn Bepuokpacia pmopel va
dtdoel ot TIHEG apketd UPnAéc. Evdewktikda, n Bepuokpaocia otnv empavela tou Sopudodpou

HETOBAAAETOL SPAUATIKG avEAoya Le TNV TPOXLOKN Tou Béon kat Hopei va kupavOel amd -150 OC otav

0 Sopuddpoc Bpioketal otnv PN dwtllopevn omd Tov HA TAeupd TS MNe, péxpt kat 200°C otnv meupd
™m¢ ng mou “BAémel” tov 'HAlo. Etol, Ba mpémel va efaodoaAicoupe OTL TO OTOLKElA TOU
XPNOLUOTIOLOUVTAL AVTEXOUV OE QUTEC T ocuvOnkeg kal dev Ba kataotpadolv and to GaALVOUEVO TNG
g€atuionc.

E€altiag twv ouvbnkwv kevol, Onuloupyeital emiong 1o MPOPANUa tng SucokoAiag amoBoAng
BepuotnToc.

KaBe oclotnua mou Bpiloketal otn 'n To METUXAiVEL QUTO, YE TO va PeETAPEPEL BepuodTnTA TPOG TNV
atuéodapa. Ito Sldotnua Sev umdpxel atpdodalpa, kot gival mpoPAnUa, mou adopd Kupiwg Ta
NAEKTPOVIKA PEPN Tou dopuddpou Kal TNV oTPEYN TWV PETAAAWY, TIOU TIPOKUTITEL, Adyw SLadopeTIKAG
Bepuokpaciag otnv oklepn Kal GwT{OUEVN MAEUPA TOU CWHATOG Tou Sopudopou.

AktwvofoAia

0oco Ayotepn atpdodalpa cuvavtdel o Sopudopog, T6oo AlyOTeEPN N pooTacia arnod tnv aktwvoPoAia,
€XeL. Zto Sldotnua umapyouv dUo €ldwv aktvoBoAieg, mou ennpedlouv évav texvntd dopudopo. H
NAEKTPOUAYVNTLKA akTvoBoAia kat aktivoBoAia and cwpatidia.

To peyaAUTEPO MOCOOTO TNG OKTVOPBOALaG TpogpxeTal amo tov HAlo, aAAG Kol amd TV ocwHaTidLaKA
oktwvoBoAia and to payvntiko nedio tng Mng.
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E€loou onuavtikn lval Kot N KOOWUWKN aktvoBoAia, pia katnyopia aktvofBoAiog mou amoteAeital ano
owpatidla uPnAwv evepyELwyY, TA OOl TTAPAYOVTAL OE KATOLO UEPOG TOU ZUMMAVTOG, HAKPLA OO TN
rn.

H owpatidlakn aktvofolia TPoEpXETal ouolaoTikd amd tov HAlo Kol meplopiletal yupw amd To
pnayvntiko medio ¢ ng, amod OSwatetayuéveg Twveg, oL omole¢ ovopalovtat {wveg Van Aalen.
(Avadepbrkape o€ AUTEG TPONYOUUEVWG).

Kat ta uo €idn aktvoBoAiag, cwpatidlakn Kat n NAeKTtpopayvnTikn, urtoBaduilouv tnv Asttoupyia Twy
NAEKTPOVIKWV HE TNV MAPO0S0 Tou Xpovou. N autd To Adyo Ta NAEKTPOVIKA TIOU XPNOLLOTIOLOUVTOL OE
TETOLEG ATIOOTOAEG TEPVAVE €LOIKEG SOKLUAOLEG yia TNV e€akpiBwon TnG avtoxng toug. H mpootacia twv
NAEKTPOVIKWV YIVETOL PE TNV BwpakLor Tou 50pudOPoU e KATIOLO UALKO avBOeKTIKO 0Tn aktvoBoAia, Kal
HE e€elOIKEVEVEG TEXVIKEG (ouotnuata backup, spot shielding) kot e€elbikevupéva UAka (rad hard)
(radiation hardness. ) avBektikd otnv aktivoBoAla.

Spot Shielding

Figure 2. RAD-PAK® spot shielding packaging
technology. Source: DDC
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Mayvntiko nedio tng Mg

To yewpayvntiko medio, lval To payvntiko edio To omolo EKTEIVETAL OO TOV ECWTEPLKO TIUPAVA TNG
NG, LEXPL EKEL TTOU CUVOVTAUE TOV NALAKO Avepo. (oTpwpa cwuatidiwv anod tov ‘HAwo.) Mpootatevel Tn
'n T000 oo KOOUIKEG akTVvoPBoAieg, 600 Kal amo tov poavadepBEvta nALakd avepo. MpokeLtat yla Eva
XPOVIKA petaBaAlopevo mebio, pe v éviacn Tou va eival PEYAAUTEPN KOVIA OTOUG UOyVNTIKOUG
TOAOUC TNG NG Kal HIKpOTEPN YUPW Ao Tov LonpepLvo. H euBeila mou EVWVEL TOUG HayVNTIKOUG TIOAOUG,
ovopaletal poyvntikog acovag tng Mg. Na onuewwBel, 6tL oL payvntikol moAot Tng Mng, Sev tautilovral
HE TOUG yewypadlkoUg tnNg OAoUG, adol 0 PayvnTIKOG afovag oxnuatilel pe Tov yewypadlkd agova
ywvia 0, mou petafarAetal xpovikd. Ol LayvNTIKEG YPAUUEG TOU YALVOU payvntikoL mediou £xouv dopd
oo to VOTLO yewypadko moAo (Bopelo payvntikd), mpog tov Bopelo yewypadiko molo ¢ I'ng (votio
HOYVNTIKO). 2€ TPOXLEG KOVTLVECG OTn ', Ba umopoVCaE VO TTAPOUOLACOULE TO YEWHAYVNTLKO Tedio pe
€VaL LOXUPO HayVvNTLKO &imoAo Kal Tov §0pudOpo wE Evav payviTn.

Magnetic

Field Lines e Magnetic Axis

Spin Axis

H ' w¢ évag TEpAOoTLOC LayVATNG
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Tpoxwd opudopou

Otav ektofevetal évag Sopudopog, TonobeTeital o TpoxLA YUpw amo tn M. H Baputikn duvaun
™G M'ng kpatdel Tov opudOpo 0€ €va CUYKEKPLUEVO LLOVOTIATL EVW QUTOC yupilel yupw amo autr. To
HLOVOTIATL QUTO OVOUATLETOL TPOXLA. ETELS) LAALOTO N CUYKEKPLUEVN TPOXLA EXEL WG onuelo avadopdg tn
N, ovouAleTal YEWKEVTPLKA TPOXLA, Yyl va Eexwpilel amod TpoXLEG yUpw amod Tov HAo 1 amd aAla
cwpata.
H tpoxlad evog Sopudopou pmopel va eival KUKALKN 1) EAAEUTTLKY. TNV MPWTN TEPLTTTWON, N AMOoTACN
Tou dopudopou ano tn I'n eival otabepn, evw otn deVTepn Tepimtwon eAEUTTIKA HeTaBalAopevn. KaBe
TpoxLa tpoaodlopiletal amd KATMOLEG TTAPAUETPOUG KOL CUYKEKPLUEVO oo Ta otolxela KEmAep.
Ta Vo otolyeia KémAep mou meplypadouv To oXNUA TNG TPOXLAG €lval, O KEVIPIKOG NULaEovag Kal n
EKKEVTPLKOTNTA. O KEVIPIKOG NULaéovag opilletal, we n Ulon andotoon HeTaly meplyeiou Kal amoyeiou.
To amodyelo eival n péylotn amnootoon tou dopuddpou amd tn M, evw TO TMEPLyELlo lval n eAaxlotn
anootaon. Etol, To pEyebog TG TPOoXLAG MEPLYPAPETAL OO TOV KEVIPLKO NuLaova.

H ekkevtplkOTNTA QIO TNV AAAN, TEPLYPAdEL TNV ATIOKALON TNG TPOXLAG O £Va KUKAO. ZUYKEKPLUEVQA, HUE
EKKEVTPLKOTNTA (0N PE UNOEV, CUVEMAYETAL KUKALKI TPOXLA. OL EANEUTTIKEG TPOXLEG EXOUV EKKEVTPLKOTNTA
HE TIEC oo 0 €wg 1, Pe TIo EANELTTTIKEG TLG TPOXLEC QUTEC TWV OTIOLWV N EKKEVIPLKOTNTA IPOCEYYIEL TNV
povada. TEAOC, yLo EKKEVIPIKOTNTA (on e 1, €xoupe MAEoV mapaBOALKN) TpOXLA.

Mo va mapapeivel o 5opudopog oe Tpoxld YUpw amo tn n, n EKKEVTIPLKOTNTA SEV MPEMEL va EEMEPAOEL
™ povasda.

North pole

Angular
momentum

Satellite
o . Perigee Elliptical
orbit

= Ascending node

Ellipse focal
Geocentre point

Ztolxeia KEmMAep Kot AAAOL XOLPOAKTNPLOTLKA YEWKEVTPLKIG TPOXLAG

O mpooavatoALopOG TNG TPOXLAC TEPLYpADETAL A0 TPELG YWVIEG:

Tnv KAion, To HRKOG TOU AVEPXOHEVOU KOMPBOU KAl TNV YWVLOKA OIOOTAON TEPLYELOU.

H kAion gival n ywvia petagl Tou lonpepLvoU Kot TNE TPOXLAC.

To HUAKOG ToU avepXOMeEVOU KOUBOU sival n ywvio LETAEL TOU avePXOUEVOU KOUPBOU TNG TPOXLAG KL TOU
LONUEPLVOU.
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O avepxOpnevog KOUPBOG sival To onueio OMOU N TPOXLA CUVOVTAEL TOV LONUEPLWVO, ATO VOTO MPOC TOV

Boppa.

H ywviokn améotaon meplyeiouv eival n ywvia peTall meplyeliou Kal avepOUevou KOuPBou otn
katewBOuvon tng Kivnong tou dopuddpou.

TéAog n B€on evog 6opudOpou oe pLa TPOXLA SIVETOL OO TNV MPAYUATIKE avwHalia, n onoia eival n
ywvia petagl nepiyeiov kot O£ong tou 50pudOpou OE PLa CUYKEKPLUEVN OTLYHN.

H péon avwualia, n onoia avikel ota otolxeia KémAep, meptypadel tn Béon tou Sopuddpou Kkatd
ToVv 610 Tpomo, aAAQ UTIO TNV MPOUTOOEDN OTL N TPOXLA Eival KUKALKK. XpNOLHOTIOLWVTAG TN HECH KOl
OXL TNV MpayHatiky avwpalia, eival o eUkoAo va umoAoylotei n Béon tou dopuddpou oe pa
MEAAOVTLKN OTLYUN.

FEVIKA, UIMOPOUME VA KATNYyOPLOTOLooUE Toug Sopudopoug avaloya pe to €60G TNG TPOXLAG OTNV
omola TomoBetouvTal.

H Baoikn dtakplon PETOEL TwV TPOXLWV YIveTal pe BAon TNV andotacr] Toug anod tnv empavela tng ngc.
Mpémel va onpelwBel otL yia t amoduyr mpofAnUATWY apeUPBOAWV Kal CUYKPOUCEWYV, £XEL OPLOTEL TO
molo¢ Ba xpnowuomnolel 5opudpopouC Kal og TIoLa TPOXLA KAl CUXVOTNTA.

O opyaviopog mou eival umevBuvog yla Tov €Aeyxo Twv Bécewv twv dopudopwy, ovopdletat NORAD
(North American Aerospace Defence Command).

Neplypadn Tou cUCTAHATOC TPOCSLOPLOHOU Kal EAEyXoU B€ong

To ouotnua Tpoodloplopol Kot eAéyxou B€ong, katéxel BOepeAiwdn polo otnv Asltoupyla €VOg
6opudopou, adou amotedel €va avaykaio KOPUATL TOoo yla tnv emPiwon tou, 600 KOl ylo TV
LkavoroLlnNTk emiteuén ¢ amootoAng tou. Kabs Sdopudodpog katd tn SldpKeElA TTAPAOVAG TOU OF
TpOXLA, €ival olyoupo OTL Ba avaykaoBel va “otpéPel” ToV EQUTO TOU TPOG KATIOLO onUelo avadopag.
MNna mapadeypa, o QUBESat, mpokelpévou va tpododotnBel pe evépyela, Bo MPETEL va LETOTOTLOTEL,
€10l wote Ta PwToBoAtaikd Tou va otpadouv TPog tov HALO Kal HAALOTO HE TETOLO TPOTO WOTE Va
€xoupe tnv BEATiotn anodoon.

AKkOun éva mapadelypa anod 1o onolo ¢aivetal n onuacia Tou CUCTAUATOG AUTOU, Elval TO YEYovOg OTL
évag 6opudopog o omoiog dpépel doptio pla KAUEPA, EXOVTOG OOV AMOCTOAN thv dwtoypadlon evog
HEPOUG TNG I'ng, Ba mpémel va otpadel pe akpipela mpog to onpeio pwtoypadiong.

To obotnua xwpiletal og VO EMUEPOUC UTTOCUOTHLATAL

To ovotnua eléyxou Bfong (Attitude Control) kat to ocvUotnuo mpoodloplopol Oéong (Attitude
Determination).
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ZUOTHOTA CUVTETAYUEVWV

MNna tov kaBoplopd tng B€ong tou dopuddpou eival amapaitnto o KABOPLOUOG EVOG CUOTHUOATOC
CUVTETAYHEVWY, W TTAaioLo avadopdg yia to dopuddpo.

H petaotpodn tou Sopudopou Kal n Slatripnon tng CUYKEKPLUEVNG BEoONC HEOQ OTA ETILTPETTA OPLA,
elval to Baokd kabrikov tou cuotipoto¢ eAéyxou. Na umevBupiooupe OTL wg B€on evvooUuE TOV
TPOCAVATOALOUO TOU KOOOPLOUEVOU CUOTAMOTOC CUVTETAYHEVWY Tou dopuddpou, o oxéon e Eva
KABOPLOUEVO €€WTEPLKO OUOTNUA CUVTIETAYHUEVWY. ETOL, MECW TOU CUOTAUATOC EAEYXOU, KABE XPOVLKN
oTlyun €eAéyxetal €av o Sopudopog £€xel TV emBupnt B€on, n omoia €xel 60Bel amd TOV
npoypoppatioth. Edv damotwOel andkAion petafyu emBuunthg Kat tpéxovoag B€ong, To cuotnua
eAéyxou xpnoluomolwvtag kamola pEBodo otabepomnoinong kat pe tn Bonbela Twv evepyomolnTwy tou,
HeTABAAAEL TN B€0N TOU £TOL WOTE N AMOKALON VA TELWVEL TTPOC TO UNdEv, mpooeyyilovtag tnv embuuntn
Béon.

0 i A . Te S]():acecralft 0,
> > ontro >
. error i
desired signal B Actuators Actual
attitude Pointing
Direction

Attitude Measurement

AmAomnolnuévo cuotnua eAéyxou B€ong

Ma va sivol epktog o €leyxoc tng B€ong, sival amapaitnto va yvwpilel To cvotnua eAéyxou tnv
ekaotote O¢on tou Sopudopou ot mpaypatikd xpovo. O Sopudopo¢ mpoodlopilel T B€on ToOU
XPNOLUOTIOLWVTAC UETPAOELS, TIG Oomoleg e€dyel e tnv Bonbela twv alobntipwv tou. O UTIOAOYLOUOG
B€onG¢ OAOKANPWVETAL PE TN XPNOlUomoinon MG oelpdg aAyopiBuwv ol omoiol emegepyalovtal ta
Sebopéva Twv atocbntripwv.
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OpLopoi Kot mapAapeTpoOL

Mo va yivel TIo KatavonTtog o €Aeyxog Béong, avoadEpovial TOPAKATW HEPLKOL OPLOUOL Tou €AEyXOU

ovadopdg KoL oL BOOIKEC TOPAUETPOL TIOU XPNOLUOTIOLOUVTOL Yl TNV Teplypadr TMEPLOTPOPLKWY

KLVAOEWV, OTIWG OL TIEPLOTPODLKEG YWVILEG.

‘EAeyxog avadopadg

H petafoln B€ong yivetal onwg eidape, yla va otpadel o Sopudpopog mpog kamnolo onueio avadopdg.

210 MopaKATW oxiua Stakpivovral Ta Baoikd Sltaviouata Kol KATIOLoL TOPAKETPOL HE TNV BonBela Twv

omolwv enituyxAvetal o €Aeyxog BEong wg TPOG KATIOLo onuelo avadopdag.
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NepLoTPOPLKEG YWVIEG
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Fwvieg neplotpodric: MetafoAng (roll), Mpdveuong (pitch) kat EKTpOTING (yaw).

ITNV €mOTAPN TNG agpoSUVAMIKNG, N HETABOAR TNC Kivnong evog otepeol CWHATOG OMWG O
Sopudopog, avalletal o TPl SLaSOXIKES TEPLOTPODEG OTLG TPELG SLAOTACELG.

AUTO ETUTUYXAVETAL LE TN BoNBELa TPLWV TTAPOAUETPWY, CUYKEKPLUEVA, TPLWV YWVLWV TIEPLOTPOdC. OL
ywvieg autég, elvat n ywvia petafoAng (roll), n ywvia npovevong (pitch) kat n ywvia ektpomnig (yaw).
ApxKa opiletal éva cUOTNUA CUVTETOYUEVWY Yl Tov Sopudopo (Xi, Vi, zi ) ,ouvnBwWC Pe KEVTPO TO
Kévtpo palog tou dopudodpou.

H ywvia petafoAng eival n ywvia meplotpodrg tou afova Xi , N ywvia mpoveuong avtloTolxel otnv
TEPLOTPOdLKN Ywvia wg mpog Tov dgova yi Kal TEAOG N ywvia eKTPOTAG Elval N ywvia mepLoTpodnig wg
TPOG Tov afova zi.



AloOntipeg

MNa va emniteuxBel EAeyxoC¢ w¢ POG Toug TPeig afoveg, eival amapaitntog o mMPoodloplopog TnG BEong

Tou S0pudOpoU WG MPOC Toug TPei¢ afoveg. O MPOOSLOPLOUOG AUTOG Yivetal pe tnv BonbBela twv
awodnTApwy, oL omoiol avaloya pe To £i60¢ Toug mpoonabouv va kabopicouv tn B€on tou dopuddpou
KABE XPOVIKN OTLYUNA. ZUXVa, yla va emteuxBel autod amatteital yvwon tng apxtkng 8€ong. OL atodntripeg
“Sivouv” tnv Béon tou dopudopou oe popodn dlavuouartod.
H Slakplon Twv atoOntripwv Umopel va yivel oe alodntipeg avadopdg kot adpavelakoug alocOntrpec.
Ot pev mpwrtol kataypadouv tn B€on tou Sopudopou os oxéon UE Eva yVwoTo onueio avadopdg, Evw ol
beutepol mpooblopilouv TN O€on HETPpWVTOG TEPLOTPODIKEG, N UETAPOPLKEG KLWVNOELS. MEPLKEG
TIEPUTTWOELG aLoONTAPWVY Mo £XoUV XpnotpomnolnBel oe anootoAég Sopudopwv Cubesat eival ot €€AG:

AwoBntnpec opilovta
HAlokol atobntrpeg
AVIXVEUTAC QOTEPLOUWY
Mayvntouetpa

GPS

Ermttauvolopetpa

FupOOKOTILO

O awoOntrpag opilovta

Elval éva ontikd 6pyavo, to omoio avixveUeL To uTEpuBpo Pwe TNG yALVNG atuododalpag, To omnoio
Eexwplilel oe oxéon pe 1o Puxpo dlaotnuiko meptBaiAov tou Sopudopou. AUTO TO ETITUYXAVETOAL
XPNOLoToLWVTAC HLo UTEPUBPN Slodo kat eva dpako. Yrdpxouv SUo eldwv TETOLOU TUTIOU aloBNnTAPEG, oL
COPWTEC KL OL SLOTAUPOUHEVWVY SeIKTWV. AloBNnThpeC opilovta, TUTIOU CaPWTH, TTAPEXOUV UEYAAN
oKkpiBela otnVv HETpNnoN, lval OHWG OXETIKA akpLBol kat peyalol os péyeboc.

M'evikd, o Mpoodloplopog yivetal povo we mpog SU0 AEoVeg, yia auTo Kot eTPBAAAETAL N ETMUTAEOV XproN
Kol @AAou TUTIoU aLeOnTripwv.

O nALakog aloOntipag

Elval pla ouokeun n omola dnuloupyel yla tov umtoAoylopo tng Béong éva Sldvuopa, He katevBuvon
npog tov ‘HALo. Evag tétolog atebntripag Ba pmopoloe amAoikd va apopolactel pe pio pwtodiodo, n
ormola aviXVeUEL Ao ToU TIPOEPXETAL TO TMEPLOCOTEPO PwWG, OTN TEPLTTWOTN HOG TO NALAKO PwG.
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E€eAlypuéva poviéda TETOWwV  ooBntipwv, mpoodEépouv TOAU KaAnp okpifelta. MoANEC dopEg
XPNOLOTIOOUVTAL YL TOV TIPoadloplopd tou Slavuopatog B€onG, UETPrOEL TWV PEUMATWY OO Ta
NALOKA TIAVEA, TIOU €lval EYKATEOTNMEVA OTLG TIAEUPEG Tou Sopuddpou. Elval pia aflomiotn, amin kal
$0nvn Abon , Je KUPLO HELOVEKTNHA OTL eV elval mavta opatog o HALog amnod tov Sopudopo.

Spin
Axis sun

T o

Sun

Angle
AC-13
Sun Angle Definition

OLVLXVEUTAG OLOTEPLOUWV.

Mpokeltal yla pLo Kapepa n onoia pwrtoypadilel OEcELG aoTEPIOUWY, VLA va TaxTomolnbolv apyotepa
HEOQ OO TNV CUYKPLON TOUC, ME TO 6N UTIAPXOVTA OTN HVIAUN TOU KEVIPLKOU UTIOAOYLOTH, MPOTUTIA
OOTEPLOUWV.

H avayvwpLlon touldxlotov U0 aoTEPLOUWY EMOPKEL Lo va UTIOAOYLOTEL N B€0n TOou OXNUATOC.

OL QVIXVEUTEC QOTEPLWY, — amaltolv uPnAn evaloBbnoia, pmopel va £€xouv cuykexupEVn Asttoupyla Aoyw
TOU NALakoU GpwTOC OV OVTAVOKAATOL OO TO SLOTNUOTAOLO.

Av kal tpoodEpouv tov 1o akpLPpr mpoodloplopod Bong (0.001 deg) av€avouv onuavtikd Tov OyKo, To
KOOTOG KOLL TNV UTTOAOYLOTLKA TTOAUTTAOKOTNTAL.

To HayvNTONETPO
elval pULa CUOKEU TTOU AVIXVEVEL TO HayvNTIKO edio tng 'ng.

Anoteleital ano tpeic opBoywvia TomoBetnuéva HeTalU TOUG ALoONTHPES, TWV OTIOLWVY OL LETPNOELG OF
€vtoon Kal katevBuvaon tou mediou cuykpivovTal pe Eva TIPOTUTIO YEWUAYVNTIKO XAPTh. ATo TV oUyKpLon
auth, e€dyetat éva dtavuopa B€ongc.

To o dtadedopévo povtedo yewpayvntikoL xaptn eivat to IGRF (International Geomagnetic Reference
Field).

OL awoBntrpeg autol, prmopouv va xpnolponolnBouv povo os TPOXLEG TTou BplokovTal KovTd oTnv emdpaveLla
¢ NG, OTIOU TO YEWMOyVNTIKO edio eival Loxupo Kal KaAd povtehomotnpévo. Eival owkovopikol aAAG dev
TapEXOUV HeyaAn akpifela (1 deg)
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To &iktvo dopudpopwv GPS

Mmopel va xpnolpomnotnBei yia Tov mpoodloplopnd B€ong.

Ou dopudodpol tou cuotruatog talldelouv otn HéEon ynvn tpoxld, evw ot Sopudopol Cubesat otn
XOUNAR TpOXLA.

H uopetpikn autn Stadopd enitpenel o€ €va GPS §€ktn va urtoAoyiosl tn B€on Tou.

Téooeplg Sopudopol Tou GPS eival apketol yla To okomod auto. MNpoodEpel peyaln akpifeta aAla sival
S80oKkoAn n uAomoinaon yla TNV MEPIMTWON TWV pico- Sopudopwv.

Meputtwoelg adpavelakwyv aodnTipwy givat.
Tol EMLTOXUVOLOUETPA KOLL TO YUPOGKOTILO.
To YUPOOKOTILO UETPAEL TNV YWVLAKN €MLTAXUVON, N omoia €dv ohokAnpwbOel SUo ¢dopég pag Sivel
EKTLMNON yLa TV BEon.
O akpBng umoloylopdg dev eival duvatog, e€attiog oALoBrCEWY 0TO YUPOOKOTILO.
Ta eMITAXUVOLOUETPA
Me Tn oglpd Toug UTtoAOYI{oUV TLG LETAPOPLKEG ETUTAXUVOELC.

O umoAoylopog B€ong yivetal pe tn BorBela Tou KEVTPLKOU UTTOAOYLOTH MTHONG, KATL TO omoio aufavel
TNV UTTOAOYLOTLKN TTOAUTTAOKOTNTAL.
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M£0odoL otaBepomnoinong

MPpWTaPXLKOG OKOTIOC TOU cuoTnuatog eAéyxou Béong eival n otabepomnoinor tou §opudopou KATA TLG
MPWTEC GAOELG AsLTOUPYLaG TOU OTO SLAoTNUA.

MOoALG o Sopudopog adeBet amd tov P-POD pnxaviopo, Kveltal pe Slapkeic meplotpodEC Kal HEYAAEG
YWVLOKEC TaxUTNTEC. Ma TNV avAoxeon Twv TepLoTpodwVv auTwy ival anapaitntn n epapuoyrn eAéyxou
Héow MLoG peBOdou otabepomoinong. H Sl aut péBodog eival o PBackOg mapAyovtag otnv
Slekmepalwon tou autopdtou eAéyxou Béong. Na tnv otabepomoinon tng B€ong kal tov €Aeyxo NG,
UTTAPXOUV OPKETEC TEXVIKEG. OL TEXVIKEG AUTEC SlakpilvovTal o aBNTIKEG KoL EVEPYNTLKEG.

Nadntikég pEBodot otabepomnoinong

OL TEXVLKEG TaONTIKOU eA€yXOU eKpETAANEVOVTAL BAOIKEG APXEG TNG GUCIKAG Kol SUVAUELG TToU emdpouv
oto Sopudopo amnod to nepLBarlov Tou.

H ekpeTaA\euon emITUYXAVETAL e TOoV oxeSLaouo Tou Sopudopou, £TOL WOTE va evioXVETaL N enibpaon
HLOG ETUAEYHEVNC SUVAUNG, EVW LELWVETOL N EMISPACN OAWV TWV UTIOAOITTWY SUVAEWV.

X0paKTNPLOTIKO TwV PEBOSWVY autwy, oL omoleg evieikvuvtal yla Uikpoug dopudopoug, eivat otL dev
QmalTtoUV €VePYELAKN KoTavaAwon. Akoun, dev eival avaykaia n Sloxeiplon Kot ol uTtoAoylopol
6ebopévwy, OmOTE Kol 0 TPOOSLOPLOUOC EAEYXOU ELVaL TIPOALPETIKOG. Aev PoodEPOUV HeYAaAn akpiBela
avadopdc Kol eVoTABelag, yla autod To AOYo XPNOLUOTIOLOUVTOL OUVROWG O AMOOTOAEG HE XAUNAEC
QAT OELG.

MapoAa autd eival amAég otnv ebappoyr TOUG KoL APKETA OLKOVOULKEG.

TéNOG, KOO Kal Baclkd XapOKTNPLOTIKO TwV adnTkwy HeBodwy eival 6tL n otabepomnoinon yivetat wg
npog dVo Aafoveg .
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Awddopeg madntikég péEBodol eival:

H ekpet@AAeuon tng kAlong tou Baputikou mediou TG I'ng (gravity gradient)
H ekpet@AAguaon tou o tou Sopuddpou (spin stabilization)

OLmadntikol payvnteg (passive magnets)

Ta nAlaka mavia (solar sails)

H aepoduvapikr otabepomnoinon (aerodynamic stabilization)

H mpwtn and tg npoavadepbeioeg peBodoug, xpnoldomolel tnv Baputiky Suvaun tng g ywa va
otaBeponotiostl Tov Sopudopo. H Aettoupyia tng otnpiletal otnv katavoun palag tou dopudopou Kal
OUYKEKPLUEVA OTO KEVTPO PBaputntag tou. O Sopuddpog, 0 omoiog UTIOKELTAL OTO BAPUTIKO Ttedio TNG
Ing, udlotatal pla porr) mou teivel va euBuypappiosl Tov afova, Tou Pe TNV EAAXLOTN adpAvELd, TIPOG
Vv KatevBuveon tou medlou. H otabepomoinon Onwg mpoavadpEpape, EMITUYXAVETOL WG Tpog Suo
afovec. To av n pEBodog auth Ba €xel emidpacn otn otabepormnoinon f OxL, e€aptatal ano tnv B£on tou
KEvTpou Baputntac. MNa tov Adyo auto, tonobeteital oto Sopudopo pia emmAéov pala, otn popdr HLag
paBdou n omoia petatomnilel To kKEvipo Baputntag, Wote n Suvaun tou Baputikol Tediou va Unopel va
EKUETOAAEUTEL WG TapayovTag oTtabepomoinong. AnULoUpYELTaL OUWE PE QUTO TO TPOTO TMPORANUa, 660
adopd TNV avamtuén €evog TETOLOU HNXAVIOUOU, Aapfavovtag umoyn TOUC TMEPLOPLOMOUG TWV
Slaotaocswv Tou dopudopou. H akpiPfela mou mapExel n EBodo¢ autn ivat mepinou 1-5 deg

H ekpetdAAevon tng Woloneplotpodnig tou dopuddpou, pmnopet va xpnowonotnbetl otav o dopuddpog,
TEPLOTPEDETAL WG TIPOG Tov dfova Ue TN HEYOAUTEPN opun adpdvelag. Me autd tov TPOMo, TO
YUPOOKOTUKO dalvOUEVO Ba PELWOEL TIG QUEOUELWOELS TWV TIEPLOTPOPWVY WG TPOg Toug AAAoug Suo
afovec. H péBodog autn e€aptdtal amd TNV KATAVOWUN TNG adpavelakn¢ opunc. Elval mo edikti n
otaBepomnoinon otav n pomn tou omnv epapudletal oe Evav atova, xwpic va emnpealel Toug AAAoUG
6vo. Etol, kot TOV oxedloopo opiletal o évag afovag wg afovag wdlomeplotpodng kat n pala
Kataveéuetal otoug dAAoug Suo. Oco adopd tnv akpifela avadopdg, avtr Kupaivetal petav 0.1 kat 1
deg.

O naOntikol payvinTeg

YtaBepomolovv tov Sopudopo pe T BorBeta Tou payvntikoL nediou Tng Mnc.

Eva o€t povipwv payvntwv guvBuypappilouv tov dopuddpo LE TO YeEWUAyvNTIKO Tedlo  Kal Tov
avaykalouv o€ TPoXLA, AKOAOUBWVTAG TIG LayVNTLKEG YPOUMEG TOU Ttediou autou.

Y& TPOXLEG He XauNnAR KAlon ol payvAteg Teivouv va otpadouv mpog Tov payvnTiko Boppd tng Ing, omwg
okpBwWE kavel n Beddva plag muEidag. H TexVIKA TwV MadnNTIKWY HayvnTwy €XEL WG BAOLKO HELOVEKTNUA,
TO YEYOVOC OTL TO MHOYVNTIKO TES0 Twv payvnTtwyv tou Sopudopou, elval OPKETA LOXUPO WOTE va
ETNPEAOCEL Kal va adpavormoLljoeL TUXOV HOYVNTOUETPA TIOU XPNOLUOTIOLOUVTOL WG aoBNnTAPES yLoL ToV
npoodLoplopd tng B€ong.
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TanAtakad avia *

Elval pa pébodog, n omoia xpnoLomoLel TNV Tiieon TNG aKTWVOBOALG HLOG TINYAG

dwtog, ouvnBwe Tou HAou, n §€ounc aytivwy laser eKMEUMOUEVWY ATO cuoTolyia Kepalwv amnod tnv ', ya tnv
npowBnon tou Sopuddpou. H Asttoupyla TNG TEXVIKAC AUTAG otnpiletal oto OtL el8IKol, Kal oAU Aemrtol kaBpédteg
XPNOLUOTIOLOUV TNV avaKkAooh Tou dwTog yla wlnon. H péBodog autr Sev £XEL LKAVOTIOLNTIKA OTIOTEAECOTA VLA
XAUNAEC YALVEG TPOXLEG KATW oo 800 km, ta amoteAéopata mou pag Sivel autr n HEBodog eival TOAU UIKPEG
ETUTAYVUVOELG, TTOU BEAOUV HAVEG YLO VO oG SWOooUV XProLUeg TaxUTNTEG, To PéyeBog Tou maviov sival mepimou 32
TETPOYWVIKA PETPA.

https://wwwhttps://www.youtube.com/watch?v=-OmGvycgNCg.

youtube.com/watch?time continue=39&v=gUEuMQivNOo

https://www.youtube.com/watch?v=OHCHWDV|TZ4

H atpoodartpikr mukvotnTa

Mewwvetal ekBeTIKA 600 auvéavetal n andéotacn anod tnv ernipavela tng ng.

Ma xapnA&g yRVeg TpoxLEC YUpw ota 500 km, n atpdodalpa eival EMOPKWE KOV YLA VO KIVAOEL EVov
6opudopo. H aepoduvaplky pmopel va xpnowomownBel ywa tnv Tapoxn otabepomnoinong,
geuBuypappilovtag tov Sopudopo pe To Stdvuopa TnG TaxUTNTACS ToU.

H otaBepomnoinon yivetal wg mpog TIG YwVIEG TPOVELONG KoL EKTPOTING, EVW €ival adUvatog 0 EAEyX0G
WG TPOG TN Ywvia peTaBoAng.

Evepyntikég pEBoSoL otaBepomoinong

OL evepyntikéc péEBodoL otabepomoinong, o avtiBeon pe TG mMaONTIKEG, TepAaBAVOUV Kol TNV
ETEVEPYELO. QUTOUATOU eAéyxou pe avadpaon ywa tnv otabepomoinon tou dopuddpou. Méow Twv
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https://www.youtube.com/watch?time_continue=39&v=gUEuMQivNOo
https://www.youtube.com/watch?time_continue=39&v=gUEuMQivNOo
https://www.youtube.com/watch?time_continue=39&v=gUEuMQivNOo
https://www.youtube.com/watch?v=OHCHWDVjTZ4

awodntipwv tou dopuddpou mpoodlopiletal n BEon tou Kol epopuoleTal, av XpELAlETAL, Lo POTIN
eAéyxou yla va tnv oAAAEL, PE OKOMO TNV amoktnon tng embupntng Béong. H pomn eAéyxou
edapuoleTal ATO TOUG EVEPYOTIOLNTEG.

KArmoleg amo TI¢ TEXVIKEG AUTEC eival KATAAANAEC yla Tnv edappoyn toug oe dopudodpo Cubesat, adou
TIANPOUV TG KATAOKEUOOTLKEG TIPOUTIOBEDELC KOl WG TIPOC TOUG TPELG Afovec.

‘EAeyxog B€onG pe TpoxoUC avtidpaong we EVEPYOTIOLNTEG

‘EAeyxog B€onG Le MPowONTEG WG EVEPYOTIOLNTEG

Mayvntikog Eleyxog B€ong

Spacecraft Axis of Rotation

Spacecraft

Reaction Wheel Axis of Rotation
l Reaction Wheel

/

H péBodog autr) mpoodEpel Evav ypriyopo EAEYXO UE OPKETA LKOVOTIOLNTLKY oKpiBela, aAAa n edapuoyn
NG elval akplPn amo oLkoVOULKA G anoPewd.

Juxva amotLteital KoL n xpnolwgonoinon mnviwv r mpowBntwv emmpoobeTa, yla ToV MEPLOPLOUO TNG
opung, NoAv cuxvn pEBodog otabepomnoinaong, yia peyaioug Sopudodpoud.

https://www.youtube.com/watch?v=ty90SiVC2g0
https://www.youtube.com/watch?v=0lqgfbvb-HHs
Xpnolponoinon npowonTtwv wg EVEPYOTOLNTE.

46


https://www.youtube.com/watch?v=ty9QSiVC2g0
https://www.youtube.com/watch?v=OIqfbvb-HHs

EIAOZKAVEIMOY  EIAIKH QOHEH |,

MMH4 |

Yéeagim 220 sec

Oepy Yopalivn 300 sec
Hecpkdidma | 100040000sec

H apxn Aesttoupylag t™g pneBddou otnpiletal kot auth oto vopo tou NeUtwva mepl Spaong kal
avtidpaonc.

H won tou 80pudOPOoU EMITUYXAVETAL LE TNV EKTIVAEN AEPLWV KAUOLUWVY OO £L6LKA TOTOBETNUEVA OTOV
S8opudopo akpoduaola.

H extivaén autr mpog pa katevBuvon, avaykalel tov Sopudopo va KvnBel mpog tnv akptBwg avtibetn.
QG KaUOLUO XPNOLLOTIOLOUVTOL OVAAWOCLUA, OTIWE KpUo agplo (dpéov, N2) ) udpolivn (N2H4). O £Aeyxog
Tou pmopel va Asttoupynoet eivat o On-Off, evw avtlBétwg o avahoykog éAeyxog ouvnBwg dev elvat
edIKTOC.

MPOKELTAL Yl MO TEXVIKI) TIOU TIPOOGEPEL YPYopo Kol LKOvO €Aeyxo, UE TO KOOTOG PBERata tng
avayKkootNTag Twv KaUoipwyv. Emiong, eival apketd moAUTAOKN Kal olkovoulka damavnpn uéBodog.

FUEL: MONO METHYLHYDRAZINE
NITROGEN TETRA OXIDE
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Mnvia w¢ EVEPYOTIOLNTEG TOU CUOTAMATOG EAEYXOU

O payvnTikog €Aeyxog emhéyetal wg pEBodog otabepomoinong Kal yla Ta Tpila KaBeta PeTaly Toug
odnyoupueva amnod pevua mnvia.

H apxn Aettoupyiag Toug otnpiletal otnv Bewpio Tou NAEKTPOUAYVNTIOUOU.

Otav évag aywyog StappEetal anod peva, TOTE YUpw OO TOV aywyo dnuloupyeital payvntiko nedio. To
HayvnTko medio, mou dnuoupyeital and ta tpia mnvia Tou dopuddpou, Mpoomabel va AmMoKTACEL TNV
dla StevBuvon pe to payvntikd nedio tng Mg. Teivel dnAadn va euBuypappiost Toug AEovéEC Tou Ue
TOUG A€OVEC TOU YeEWHAYVNTIKOU TeSiou. Me auTOV TOV TPOTIO SNLOUPYOUVTAL POTIEC LKAVEG VAL KLVI|GOUV
tov dopudopo. H Suvauelg mou oxnuatilovtal amoé To Hayvntikd medio tou Sopudopou Kal
SnNULoUPYOUV UE TN OELPA TOUG TIG POTIEC, lvat Suvapuelg Lorentz .

Awakpivoups, L, To pnkog evog aywyou, | To peupa mou tov Stappéel katl B tnv évtaon Tou payvntikou
niediou mou dnuloupyeital.

H payvntikn pomn €€aptdtal amd to poyvntiko medio tou Sopudopou, To OMOIO HE TN OEPA TOU
efaptaral ano to péyebog tou pevpatog ou Ba mepdoel amod to nnvio. Etol, avaloya HE TN TN TOU
PEVUATOG UIOPOUE va EAEYEOUE TNV UNXAVLKA POTIH Kal apa tnVv Kivnon tou Sopudopou.
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Nnvia tomoBetnpuéva otig mAsupég Sopudopou Cubesat yia tov payvntiko EAeyxo O£ong

Coil

Coil

Ta nnvia autd dnuoupyolv payvntiko nedio otov dopudopo, to omoio aAAnAeTidpd Ue autod tng ng
KOLL OL TTOPAYOLLEVEG LAYVNTIKEC POTIEC KAVOUV Tov Sopudopo va KivnBel wg mpog kamowo afova. H pomn
mou dnuloupyeital gival péylotn 0TV TO TNVIO KAl TO YEWUAYVNTIKO Ttedio eival mapdAAnAa, evw otn
nepinmtwon mou mnvio kat medio eival kaBeta PeTAlL TOUG, N pomr Sev €xel kapia emidpacn. O éAeyxog
Umopel elval w¢ mMpo¢  Toug TPelg AfOVEG, yla QUTO Kol XPNOLUOTOLELTOL £€val OET TpLwV opBoywviwy
HETAEL TOUCG TNVIwV. XTo oxnua Slakplvetal n TomoBEtnon SU0 TETOLWV TNVIWV OTLG TAEUPEG TOU
dopudopou.

H ouykekpipévn péBodog xpnolpomnoleital ouxva yio 5o0pudOpouc oe XOUNAEG TPOXLEG WC Ttpog tn In.
AuTO LoyVEL ylati Adyw TG amoTtopng HELWONG TNG €VTOonG TOU yewpayvntikou mediou, 600 aufavetal
To UYPog, dnAadn tnv andotacn Tou dopudopou amod tnv emniddavela NG Mg, OL LNXAVIKEG POTIEG TTIOU
Snuoupyouvtal amo Ta mnvia eival PIKpEG o péyeBocg. OMOTE, Ta MNVIO WG EVEPYOTIOLNTEC Sev eival
KataAANAa yio peyaiouc Sopudopoug, 1 yio 5opudpopouc mou AslTtoupyouv o€ UPNAEG YNLVEG TPOXLEG.

Amo tnv aAAn pepLa, s€autiag Tou HIKpoU KOOTOUG, HKPOU BAPOUG, KAl TWV HLIKPWV OXETIKA QVOYKWV
TOUC O€ EVEPYELOKN KOTOVAAWON, TA TtNvia amoteAoVV o oAU KoAr AUon yla pikpoU¢ dopudopoug
TIOU AELTOUPYOUV O€ XAUNAEG YALVEC TPOXLEC.

O oxeblaouog yia tnv edappoyn tng pebodou eival oxetikad amAoc. Eival pia ¢6nvn pébodog pe pikpn
OHWwG akpifela avadopdg kal He apyn anokplon. FEvikd, Tétola mnvia XpnoLLomoLlouvTaL OxL HOVo yla
€heyxo B£ong, aAAA KoL YLOL TOV OTTOKOPECHO TPOXWV AVTIdpaonG O€ MEPLTTWOELG TToU €XouV eTiAexBel ot
Tpoxoi w¢ pEBodog otabepomoinong. Emiong umapxel kat n Suvatotnta va xpnolpomnolnouv Kal wg
aodnTApeg yia tnv e€aywyn ¢ B€ong kat tnv e€akpiBwon ¢ TpoxLlaknc tomobeoiag, os pla TEToln
MEePUMTwon, ta mnvia 6ev Umopolv va AELTOUPYOUV WG EVEPYOTIONTEG KoL WG alobntripeg tnv dla
XPOVIKI OTLYUN.
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Eridoyn peBodou otabepomnoinong yia tov Sopudpopo QUBESat

H emloyn tn¢ peBodou otabepomoinong tou Sopudopou yivetal He PaocKO KPLTAPLO TOUC
TIEPLOPLOUOUG TIOU €XOUUE WC TPOG TOV OYKo Kal tnv palo. Q¢ emakoAouBo twv Suo autwv
KOTOLOKEUQLOTIKWYV TIEPLOPLOUWY, OTEVEVOUV KoL Ta MeplBwpla 600 adopd TNV EVEPYELOKN KATAVAAWON.
‘Exovtag umoyn pag ta nopandvw, eEetalouv e Ti¢ Stadopes peBodoug mou avadpEpOnkav.

Apxlka, oL adnTikeég LEBodoL daivovtal apkeTd eAKUOTIKEG. MAnpoUV OAeC TIG ipolmoBéoelg yia pala
KOl XWPO, EVW ETILMPOOBETWC eV €X0UV KABOAOU EVEPYELOKEG QTTALTAOELG.

MapoAa autd, n otabepormoinon oe duo dfoveg mou pag mpoodEépouv, He OxL TOAU KOAn akpifela,
KaBwg KoL n amouaoia EAEyXoU O AUTEC, LaG 0Nyl oTNV 1N €AoY TOUG.

AvadEpBOnkav emiong ol mpowBNTEG, oL Tpoxol aviidpaong KoL TA TNVIO, WC¢ TPOTACEL( YL
EVEPYOTIOLNTEC EVEPYNTLKWV HEBOSWV.

OL mpowBNTEG lval n mMAéov akatdAAnAn erhoyn yla edappoyr) otov dopudopo QUBESat. Av kal
npoodEpouv yprnyopo €Aeyxo, eival SUOKOAO va ePapUOOTOUV KUPLWE AOYyw TOU OTL amattolV KaUuoLua
yla val AELTOUPYHO0UV, KATL TO OTtOL0 TIPOCBOETEL BAPOG KoL TTPOOSISEL TTOAUTIAOKOTNTA OTNV KATAOKEUH.
Baolkdg Adyog amokAelopoU elval emiong Kal To Peyalo KO6oToC.

H tuxov edappoyn Twv TpoXwv avtibpaong HE Tn OElpd NG TPOODEPEL UL YPryopn Kol CUVEXH
avadpaon.

Itov avtinmoda, auvfdvel To KOOTOG Kol TpooBétel Bapog, adol Ba XpelaoToUV TPEL TPOXOL yla ToV
€\eyxo. Anuloupyeital eniong peyalo mpoPAnua Kal pe TNV TomoBETnon toug, adol Ba mpEMeL oL TPEig
Tpoxoi va tormoBetnBolv opBoywvia petaty toug, dedouevou NG EAAeLPNG XWPOU OTO ECWTEPLKO TOU
bopudopou.

Entiong, onwg npoavadEpOnKe, OTILG MEPUTTWOELS TTOU XPNOLUOTIOLOUVTOL OL Tpoxol autol, ival avaykaia
N anocBeon TNG OpUNG, N OTMola EMITUYXAVETAL oUVAOBWG HE TNV EMMTPOCOETN XpNOLOTIOLNCN KATIOLAG
GAANG uebBodou, omwe ta mnvia, Katd KAmolo TPomo dnAadn, n xpnowomnoinon twv mMNViwv eival
avanodeuktn.

H AUon twv nnviwv eivat pa p€Bodocg mou XPNOLUOTIOLELTOL CUXVA YLa EAEYXO OE XAUNAEC YILVEG TPOXLEG,
omnou kot Ba Bpebel kat o Sopuddpog QUBESat. To xapnAo KOOTOG, TO UIKPO PBAPOC KAL N LLKPN EVEPYELA
TIOU aTalTel yio TV Asttoupyla g, KaBlotouv TNV HEB0SO AKPWGE EAKUCTIKI).

Eniong, Betkd eival ot dev umdpyxel peydAn SuokoAla otov oxeSLOOMO KAl TNV EyKATAOCTOON TWV
ninviwv.

Ao TNV AAAN HEPLE OUWG, N akpiBela avadopag mou poadEpet Sev eival n KaAutepn duvatn.
JUYKEKPLUEVA, N amokAlon os akpifela avadopag eival 1-2 deg, tnv 6l oty mou n puéBodog Twv
TpoXwVv avtidpaong €xel amokAlon 0.001-1 deg, mapola autd, wg pEBodog otabepomoinong tou
bopudopou emhéyetal n pEBoSOC Tou payvnTikoU eAéyxou B€ong, adol Ta TTAEOVEKTAUATA CUYKPLTLKA
LE TO LELOVEKTN O UTIEPTEPOUV.

MNapakatw mapouaotaletol €vag mivakag otov omoio cuvoyilovtal Ta PaCIKA XOUPAKTNPLOTIKA TwV
EVEPYNTIKWV HEBOSWYV, TTOU avaAUBnKav TIPONYOU LEVWG.
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ZUOTAMATA CUVIETAYHEVWV TOUu Sopudopou

To ocvotnua auto sival éva 6eflootpoda oplopévo 0pBoywvio CUOTNHO CUVTETAYHEVWY, TO OTOLO
otnpiletal otoug Baolkoug atoveg NG adpAvELAC, EVW TO KEVIPO TOU CUUTIUTTEL UE TO KEVTPO HAT0G TOU
Sdopudopou. OL atoveg tou (xc, yc, zc)

Z0oTNUA CUVTETAYHEVWVY cwpatog (Body Coordinate System)

To obotnua auTo sival éva de€lootpoda opLoéEVO opBoywvio CUCTNO CUVTETAYUEVWY, TO onoio
OMWG TAUTIETOL LE TOUG YEWUETPLKOUG AfoVEG TOU 80pudOPOoU. TO KEVTPO TOU CUUTIUTTEL LE TO KEVTPO
nagog tou dopudopou. O afoveg tou (xb, yb, zb ). O dfovag x cupmintel pe tov afova tou popTtiou.

Tpoxlako cuotnua cuvtetaypévwy (Orbit Coordinate System)

Onwg Kal Ta TPONYOUHEVA CUCTHUATA KAl auTo gival 6e£100Tpoda OPLOUEVO, LE KEVTPO TO KEVIPO UALaG
tou Sopudopou. O atovag x €xeL kateLBUVON TPOC TO KEVTPO TNE NG evw o aovag z ivat mapaAAnAog
HE TNV KatevBuvon tou tpoxlakoUu emumédou. O dfovag y CUUMANPWVEL ToV Kavova Tou de€lol xeplol
yla €va KapTeoLavo

oUOTNHO CUVTETOYHEVWY KAl CUMTIITTEL e TtV StevBuveon Tou SLavUoPATOG TNG YWVLAKN G TaxUTnTag, €AV
BéBata utoBEoouE OTL N TpOXLA lval ATMOAUTWE KUKALKT).

Z0otnua cuvtetaypévwy avadopag (Reference Coordinate System)

To cvotnua auto (xr , yr, zr ) €xeL Ta (Blot XOPOAKTNPLOTIKA HE TO TOPOMAVW CUCTAUATA, UOVO TOoU
neplotpedetal oAOKANPO, 0 oxEon e €va apxko onueio. O afovag x €xeL mavta kateuLBuvon mPog To
vadip onpeio ¢ Ing, oxnuatilovrag pa ywvia pe to enimedo Tou LonUeEPLVOU.

Adpavelako cvotnua cuvtetaypuévwy (Inertial Coordinate System)

Mpokettal yia éva adpavelakd opBoywvio cuotnua, de€lootpoda OpLOPEVO, E KEVTPO TO KEVTPO HAlog
™¢ 'ng. O aovag z sivatl mapaAAniog otov afova meplotpodnc tng g, pe katevBuvon mpog tov BopeLo
moAo t¢. O x afovag eival mapaAAnAog pe tnv eubeila MOV EVWVEL TO KEVTPO TNG NG UE TOV LONUEPLVO,
€xovtag KateUBuvaon TPOG TOV LONUEPLVO.

Tétola adpavelakd cuotApaTa Tou xpnotpornotovuvral, eivat to ECI (Earth Centered Inertial) kat to ECEF
(Earth Centered Earth Fixed). To mpwto ivatl otaBepod kat dev emnpealetal anod tnv neplotpodn tng Mng.
To 6eUtepO £lval OpLOUEVO £TOL WOTE va TEPLOTPEDETAL Pall pe TNV TtepLotpodr tng M'ng. O x afovag Tou
Slamepvacl To PNSeviko yewypadiko pnkog, SnAadn tov peonuBpvo tou MNkpivoultg, evw o z a€ovag Tou
Tautiletal pe tov afova neplotpodng tng Mne.
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0:00:00:00.0000000

Perel Togque @

Mampmeloneler @

SPACE CENTRE

Figure 7 Orbit coordinate system

Mpwta eykataotiote to xnaf40_redist.msi  (Microsoft XNA Framework Redistributable 4.0 Setup
Wizard.) For orbit simulation.
petd, RUN EOS-QB50 (autd pe to oxnua tneg Mnc.) H e€opoiwaon apyilel kdvovtag KALK 0TO OXAHO Lo TO

ypavadl ) xelploteite ta slitters yla S10bOpETIKEG TPOCOUOLWOELG..
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Npooopoiwon cuoTNUATWVY

H npooopolwon Unopet va opLoTel oav TNV avanmapactacn piag Sladlkaoiag Tou mpayuatikol KOGHUoU.
Me auto Tov TPOTO, N KATAvONnon tng cupunepldopdg Kal tng Asttoupyiag omotacdnnote Siepyaaciag
Umopel va. avaAuBel, KATw amo omoleaSATOTE CUVONKEG. 2TV oUYXPOVN UNXAVLKI, N TTPOCOMOoLwaonN glval
anapaitnto epyaAeio Kal XpnoLlomoleital yla tnv UeAETN Kol TNV BeAtiotomoinon NG MapayoueVnG
TeEXVoAoyiag.

Ita mAaiola autd, n mpocopoiwaon anoteAel avaykaio cuvBnKn ylo TV EMLOTAKN TWV CUCTNMATWY KOl
TOU auTopdTtou eAéyxou. Mia omoladnmote Slepyaocia, anoteAwviag Eéva cUOTNUA, LOVIEAOTIOLELTOL UE
Vv e€aywyn MLOG HoBnuatikng oxéong, n onoia neplypddet Tn Guoikn TG cupneptdopd. Me Bdaon to
HOONUATIKO aUTO HOVTENO, Eival TAEOV EDLKTA N pooopoiwon TN CUUMEPLPOPAG TOU GUOTAHOTOC
o€ EAEYXOUEVEC ATIO TOV TTPOYPAULOTIOT OUVONKEG.

M'EVIKOTEPQ, O TOUEQC TNG HovVTEAOTOINONG aoXoAE(Tal He TNV e€aywyr Yyvwong ano tn Guaolkh urdéotaon
€VOG ouotnuatog. H telkr mAnpodopia mou pag divel elval To LOVIEAO TOU CUCTIUATOC.

O ToMENG TNG MPOCOUOLWONG UE TN OELPA TOU, OOXOAELTAL PE TNV Sle€aywyn MEPAUATWY OTO HOVTIEAO
0UTO, KAVOVTOG UTTOBECELC YL TO TIWC TO AVTIOTOLXO TIPAYUATIKO cuotnua Ba cuumnepipepotay, €101, N
npooopoiwaon lval MOAU ONUOVTIKH ylot T CUCTHUATA, TIPOTOU €EETOOTOUV OTOV TIPAYHOTIKO KOOUO.
Elvatr epkt n g€aywyn yvwong Kot XPrOWWV CUUMEPACUATWY Yl OUTA, QTMOTEAECUATIKA KOL HE
akpiBela.

‘ExeL emiong vonua yla tTnv availuon Kal tnv mpofAsPn cupnepldpopdg yla cuoTHUATA, OTa onola eite
elval SUokoAo va epappoocTouy, eite Hev €XOUV KATAOKEVOOOEL aKOpAL.

Physu,al Modeling ' Malhemalx,al Model Samuldhon s”"”mw",‘ T!d}G(.lOl’y
\ Sy%lem ) Maodel Co"wﬂaou" Program Behavior |
User Run-me
Interface Interface
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*Ta HALOKA TTavLA XPNOLLOTIOLOUVTAL YLOL TNV CUVEXOUEVN ETUTAXUVON EVOG SlootnomAoiou oto
Staotnua. Mwg emtuyXavetal auto.

Ta pwtovia eival TakeETo evépyelag Xwpig pala, mwg Aoumwv O0a ZNPOZ0YN £va avamtuyuévo nALoKoO mavi
adou bev €xouv pala?, ag e€etacoupe tov 0po OPMH, autr npoodlopiletal anod tov tumo , P=MV. Onou
M n pala kot V n taxotnta, Ma va aAAagoupe TNV opun, MPEMEL va 0AAAEOUME, TNV TaXUTNTA, N TV pala,
ebw €pyetal n elowon E=MC>2, BAEMoOUE Lo aneuBelog oxEon TNG EVEPYELAG E TNV pada,
OVTLKATAOTOVTAC AOUTOV TNV HAla, LE TOV AOYO EVEPYELAG KOL TNG TaXUTNTOG TOU PpwTOC, OTOV TUTIO TNG
0pPUNAG, BAEMOUUE OTL UTTOPOUE VO EXOUE opUn Xwpig pala, To MakETo Twv GwToviwv avakAwvtol oto
NALOKO TIOVL , OTIPWYVOUV HOVIHWE TO SLaoTnUoOmAoLo, emitaxUVoVTAG To. EToL TNV MPwTn UEPA HUETA TO
AVOLYHO TWV TavLwy, To dtaotnuomniolo Ba tpéxel 160 kh, oto TéAog Tou xpdvou Ba Tpéxet e 58000 kh kat
HETA Tpla xpovia 160000 kh, auto dev eivat Bewpntikn TPoogyyLon, aAAd ELPAUATIKA amodedelyuévo.

lar Panels (10)

Cameras (2)

Trac Booms (4) Sih Sanaae W/ e 2]
(4)

Avionics Package

+C&DH Board Battery
*Power Regulation Torque Rod (3
+Transceiver o @ A N le Axis Gyro (3)
+Payload interface Board g,; L Bail Storage (4)
Deployment
Mechanism ig
Whip elerometer (2)

Antenna

https://www.youtube.com/watch?v=-OmGvycgNCg

https://www.youtube.com/watch?v=0HCHWDV|TZ4

https://www.youtube.com/watch?v=bl FH 2Cqr8
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https://www.youtube.com/watch?v=-OmGvycgNCg
https://www.youtube.com/watch?v=OHCHWDVjTZ4
https://www.youtube.com/watch?v=bI_FH_2Cqr8
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O dopudopoc Oscar 100 avikeL otnv
ouvopotoéia TWV YEWOTATIKWVY
dopudopwv (GEO)

FIGURE 71: SATELLITE ORBITAL DISTANCES

MEO 10,000 to 16,000km
Speed = more than V




[:' MEO

. Bopupodpol cuagTipatoc GPS

.GEO

‘Exel U0 avapetadoteg (narrow band modes) kat (broadband television transmission), mou
Aettoupyouv a6 2400 MHz éw¢ 10450 MHz.

O évag avapetadotnc £xel eVpog 250 KHz yia tnv avaAoyikr Asttoupyla (ssb, cw, sstv kKATT) kot
deutepog avapetadotn eVpoug 8 MHz yia tnv Asttoupyia mepapatikng Ynoakng dtapdopdwong
kot DVM amateur television.

MpEmeL va ONUELWOOUUE OTL oL U0 aVAUETASOTEG EKTIEUMOUV O SLaPOPETIKN TTOAwWON.

POLARIZATION START (MHZ2) END (MHZ) WITDTH (MHZ)
Vertical 10489.550 10489.800 0.250
Horizontal 10491.000 10499.000 8.000
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Mixed modes
&
Special purpose
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3 © S S - N N L Uplink < B
s o S S S s o S frequency s o
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T < < 3 3 T = < (MHz) T =
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Narrowband Linear transponder

2490.050 - 2480.380 MHz Uplink

18489.550 - 10489.800 MHz Downlink (vertical Polarisation)
Wideband digital transponder

2491.500 - 2489.580 MHz Uplink

16491.000 - 10499.000 MHz Downlink (Horizontal Polarisation)

rm— |
EshoiSat Cw Jutuw { \|

| '
A/
Dowrlink =

AVSAT

10450 10500
Az MHz
£ MH: bandw i ‘
Global H
{ 10 ' y
| w t
\ |
e -y
L e
Npde UL FREQUENCY (Miiz) D'L FREQUENCY (MHz) Lo BW
No | Pol | Begin | Cewer | End Pol | Begin | Cemer | End | (MHy) | (MH2)
[NB RHCP | 2400,05 | 2400178 | 29003 V[ 1048955 | 10989675 | 104896 | €080€ | 028
wB RHCY 2301 8 2505 % 2409 8 H 10391 10493 13499 E089 4 8

AQYn tou onpatog ssb cw sstv psk (narrowband 250 khz bandwidth) ané tov Oscar 100

O otaBuog edadoucg yla tnv Andn tou Oscar 100 otnv 1o oA} Tou ocUVOeoN amoteAeital amo Tig
€€N¢ povadeq.
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1 Mia kepaia mapafoAwol katéntpou uPnAnRg amolafng .

2 LNB (low noise block) pe PLL kat e€wteplkd onpeio avadopag tahavtwong 25MHz n GPS clock
reference.

3 T BIAS yiwa tnv tpododoacia tou LNB 12 n 18 volts
4 SDR receiver dA\o 6€ktn (RTL) n dAAo mopmodéxtn ry YAESU ft 817
5 PC pe mpoypoappa SDR console version 3+ n dAAo mpdypoppa.

5 POWER SUPLY 12 —18 VOLTS.

- The Worlds First Geostagionary SateéllitejrogHam|Radjo - ESHail)2 -Qatar 0.

)

Receiving 250 Khz Narrow Band

Qs @-M
@W

DISH WITH LNB BIAS TEE 12/ 18 VoLTs SDR RECEIVER  PC WITH SDR SOFTWARE

MORE VIDEOS @

Es'Hail2 SAT 26.0E
SDR PROJECT DIAGRAMA

A Stavros Leontaritis | SV3CIX )
1m Dish

L LNB ( PLL ) Rx > 10.4 GHz
L <1 IF > 740 MHz
. .
i

OUTIF-2dB | J“ﬂ IN 13.8Volt Vertical polarization)

USB 3.0 -

oo, ¥} |;ower Supply DC 13.8 Volt
J 220 > 230 Volt
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RF = IF *+ LO ——> IF = RF - LO
RF = 10706 MHz
LO = 9750 MHz
IF = 10706 — 9750 = 956 MHz

NB beacon = 10489,550 -> 739,55 MHz

Coax750Q

https://www.youtube.com/watch?v=nyf5-YOdivU

QO-100 CW Beacon 10489,550 MHz
external GPS 25,000 MHz

Multiplier 390
LNB LO 9750 MHz

RX=Sat - LO 739,550 MHz
we start at -25kHz: 739,525 MHz
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https://www.youtube.com/watch?v=nyf5-YOdivU
https://www.youtube.com/watch?v=nyf5-YOdivU

|QO-100 CW Beacon 10489,550 MHz

external GPS 25,769 MHz
Multiplier 390

ILNB LO 10050,00009 MHz
|RX=Sat-LO 439 550 MHz

|we start at -25kHz: 439,525 MHz
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Minimum setup for SSB communications:

RX Antenna 60-90 cm SAT-TV dish

Receiver LNB with power injector and DVB-T dongle + SDR
software (for example SDR#)

OR

3 cm LNA with downconverter to 70cm

Transmitter 10W PEP in 60-90 cm dish plus upconverter from
144 MHz

Minimum setup for DATV (DVB-S2) communications:

RX Antenna [60-90 cm SAT-TV dish

Receiver modified LNB with standard satellite receiver box
(DVB-S2)
OR

| modified LNB with PCI DVB-S2 cards for PC use
Transmitter 25W PEP in 2.4m dish plus DVB-S2 modulator
for a 2MSym/s videostream

749,550 MHz
749,800 MHz

y
QO100 : 10 489 MHz

A 9-14V : Vertical

LNB PLLZ 5 16-20V : Horizontal
LO =9 750 MHz y ~ 160 mA

10 499 - 9 750 = 749 MHz
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9.790.000 . -

138 <l 0 -

-90 dbm

8 !
QO-100 CW Beacon 10489,550 MHz

LNB LO 9750,000 MHz

Downmixer Input 739,550

Downmixer LO» 595,000 MHz

Downmixer Output 144 550 MHz

https://www.youtube.com/watch?v=I-SiHpxweiw

L] 739.943 050 «» + 9750 MHz LO (LNB) MI1GEO - JOO20K - 19/02/2019

LOWER BAND UPPER BAND
MARKER BEACON MARKER BEACON
s N

bl b ]

oA e W homi A A '”4.""‘{‘-!""{ U L B bt A et A

LNB (low noise block (down converter))
https://www.youtube.com/watch?v=pXAhllAJbcg&t=58s&fbclid=IwARO98TAM04PsC1KRqbllZ gJWaa4XRriv3

vKvux8cJIBZpOEopFlzdhy8iU
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https://www.youtube.com/watch?v=l-SiHpxweiw
https://www.youtube.com/watch?v=pXAhllAJbcg&t=58s&fbclid=IwAR098TAMo4PsC1KRqbIJZ_gJWaa4XRriv3vKvux8cJIBZp0EopFlzdhy8iU
https://www.youtube.com/watch?v=pXAhllAJbcg&t=58s&fbclid=IwAR098TAMo4PsC1KRqbIJZ_gJWaa4XRriv3vKvux8cJIBZp0EopFlzdhy8iU

To LNB €ival o 6€ktng mou TomoBEeTIETAL OTO ONUELO e0TioONG MO AP BOALKAG KEpaLag , 0 SEKTNG
QUTOG aMOTEAELTOL OO €va evioXUTh XapunAoL Bopufou, PelkTn ouxvoTNTAG, TOTUKO TAAAVIWTH Kal
gvioxutn evllapeong ocuxvotnTag.

AUTOC 0 6EKTNG AABAVEL TO UIKPOKOUMOTLKO OHA TO OTolo GUAAEYETAL Ao TNV TtapaBoALkn
KEpala, eVIoXUETAL KoL LETATPEMEL TO block Twv apxikwv cuxvotitwy, o€ block evéldpecwv
ouyvotitwv (IF) (10499-9750 = 749 MHz), enutpénovrag to ofpa va KatoAigeL otov Séktn
HEOW TNG YPOUMNG HETADOPAG, XWPIG LEYANEG ATIWAELEG.

To LNB tpodoboteital pe TAON yLa TNV AELTOUPYLA TWV NAEKTPOVIKWY EEAPTNUATWY TOU LECW TOU
opoafovikol kKaAwdiou, Tou PeTAPEPEL TO oA oTOV SEKTN LEOW HLag ouokeung T BIAS. H
GUOKEUN QUTH ETULTPEMEL TNV CUVEXH TAoN va Ttdel HOVO oto LNB kat OXI otn eicodo tou éktn. H
tpododooia Tou LNB pe to carrier twv 22KHz emtuyydvetot and 1o i6lo opoaoviko n Eexwploto
kKaAwdLo, amnod tnv yevvAtpla twv 22KHz.

Edv n tdon gival 9-14 volts, emAéyetal KABeTN mMOAwaon otnv kepaia APng tou LNB  kat edv n tdon
elvat 16-20 volts, emiléyetal opllovria moAwon.

Itnv pwrtoypadia Siakpivovtal ta Svo SimoAa, opllovriag Kot KABETNG mMOAwaonNC.

To LNB £€xeL 600 TOMIKOUG TAAAVIWTEG TOU AeLToupyouV o ouxvotntes 9.75 GHz kat 10.6 GHz, n
uPnAotepn cuxvotnta erhéyetal mpooBétovtag 22KHz oto DC onpa.

EmtiAéyoupe LNB pe PLL yla meploodtepn otabepdtnTta Kol €AV Elval avaykaio eEWTePLKO
toAaviwth ota 25 MHz, n cuyxpoviopo amnd to cloak GPS n aA\n ruyn avadopdc.

https://www.f5uii.net/en/transmit-datv-over-qo100-with-sdr-adalm-pluto-f5oeo-plutodvb/?fbclid=IwAR2-
IrHPjey90bD Z7Zx69yIcOPPCOOUQA9sQBdAqDuavBxfYJ9rzlleSIVIU
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https://www.f5uii.net/en/transmit-datv-over-qo100-with-sdr-adalm-pluto-f5oeo-plutodvb/?fbclid=IwAR2-IrHPjey90bD_Zx69ylc9PPC00UQA9sQBdAqDuavBxfYJ9rzIleSIVfU
https://www.f5uii.net/en/transmit-datv-over-qo100-with-sdr-adalm-pluto-f5oeo-plutodvb/?fbclid=IwAR2-IrHPjey90bD_Zx69ylc9PPC00UQA9sQBdAqDuavBxfYJ9rzIleSIVfU

Modification yia octagon LNB pe e§wtepiko talavtwti ota 25 MH

https://www.youtube.com/watch?v=gRCekour9l4

65

The 25 MHz crystal is mounted on the reverse side of the board, just North of the West=most 78H06 regulator. The
modification involves cutting the tracks leading to the Wes=most output and then coupling this to the East=most crystal
connection, having cut the tracks to the crystal, Use a magnifying glass, a fine knife and a fine soldering iron, taking anti=
static precautions.


https://www.youtube.com/watch?v=qRCekour9l4
https://www.youtube.com/watch?v=qRCekour9l4

The track cuts can be seen here, The first is in the zig=zag inductor to cut the DC path from the socket. The second is in the
RF path just South of the East=most crystal connection, The 3rd and 4th cuts are adjacent to the ¢rystal connection,

e To lock the Starcom LNB to an external
reference, it needs 25MHz on the PLL.

e | have a 10MHz GPSDO in the shack.

e This | use to get 25MHz out of 10MHz.
The Starcom SR3602 mini works fine on
it.
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e o = B

[ then soldened n 100 capoacitor acress the old RF capacitors, I pul 8 100 ohm chip resistor to ground ot the middie of the
EasmWest RF track, and then a 10u chip cegacitor from the Fass end of the RF tack ta the track which used 1o connect to
the crystal

The LNB should ten be tested with a 25 MHz reforence. Note that it will oot now operste without a reference signal. 1fall
Is well, the cover can be replaced, Hefore putting the LNB on the dish, | sealed around the cover using a neutmal cure
silicone sealer. Screwfix 83710 is cheap and does the job.

Suitable 25 MHz Reference

The modified LNB will run from a square wave or sine wave at 25 MHz, but needs around +6 dBm. Lower levels of
reference increase the Phase noise. I used a Leo Bodnar GPS reference, with a low pass filter so that [ fed a sine wave
through the cable to the LNB.

The low pass filter had 5 elements, 288 pf'to ground on the inpul. a series inductor of about 10 turns on a 4 mm core, 407 pf
to ground in the centre, then another identical series inductor and 288 pf on the output. A QRP-Labs 10m low pass filter
kit for ¢. £4 may make a suitable altemative.

Phase Noise
While having a stable 1O might be perfect for narrow-band operation, any increase in phase noise might reduce the

apparent sensitivity for DATV. I found that a IMS DVB-S signal that gave 24 dB MER with the crystal oscillator only gave
21 dB MER with the external reference; this will need more investigation.
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W RrLpg — PP Cplouighor

PPM Calculator

Oscliaiors and other imquency contml devices spaciy thelr frequancy varation in units of pards per
nilhmthhmm badow ta comrt betwmen ppm and Hz. The squation for this

f » ppm
16"

wheana ppm s tha poak variation (expromsscd as +=-), 1 la the contar fregueancy (n Hz), 4 ks tha peak
frequency variation {in Hz), and 10° s 1000000 {e.g. one milon). Enter rumbers below as. imegers,
decimaln, oF use scloniific notetion [for axemple, enter 1500 ag 1500, 1.5a3, or 1.5E3}.

df =

Convert ppm to Hz

Enter £ {Hz)

Erior ppen (+/-)
[(oskeies ] | owa

Varintion, -+~ af {Hz)

Min Frequency {Hz)

Mexx Frequency {Hz)

Mex - Min Perlod {sec)

For s, 100 ppen of 100 MHz mpresonts & variatian in freguincy of 10 kHz The rsxirum and

minimum fraguanckes ara therefana 10001 and 8869 MHz, reapactivaly. Tha changa i periad
betwasn thess o fraquencias la 2 ps (thet le, 1/88.88MHZ - 1/100.01MHE).

Convert Hz ta ppm
Enbor £ {Hz)

Erigr mac or min £ {HZ)

[Lcaseuee | | Roset
Variation, +- dt {Hz)

ppa (+H-)

https://www.jitterlabs.com/support/calculators/ppm

(link yla tov urtoAoylopo PPM)
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https://www.jitterlabs.com/support/calculators/ppm

'GPS ANTENNA \

mini GPS ref. clock
400Hz to 810MHz OUTPUT
www.leobodnar.com

\

mini USB

High Precision and Stable 10MHz Clock Source

Adjustable Center Frequency

Temperature Stability 0,25ppm -10°C to +70°C
Output 2Vpp at TKOhm pure Sine Wave

| Output Power at 50 Ohm 5mW ( +7dBm )
Supply +5V to +12V at < 10mA

External 0.1ppm TCXO's for under 20$/€. Also with customized frequencies.
(Scroll down to the bottom of that page for further information).

hitps://www.ebay.de/.../25MHZ-hifi-TCXO-0-1ppm-.../132652769518.

Frequency shift, npiv ano tnv ota@eponoinon tng ouxvotntag tov LNB
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Frequency shift, peta tnv otaBepomnoinon tng cuxvotntag tov LNB
218 x

Ees® 1.111.095.800 m

=
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Guse 31,249 kMz

G Trackeg Fibw &

Ofset

T - BIAS

70



R T

71



72

Mpoypappa ylo ToV UTTOAOYLOMO TWV TLUWV Tou bias- tee.

http://kévhf.com/projects/BTC102.rar.

capacitors and indu

=l
Bias Tee Calculator v1.2
RF RE+DC Frequency |77]  MHz
‘\‘ — /-" Ratio I”:'J 'I
O I - ] O E vample:
Al
_j C B = W00=Fin 1100
ot 100:7
. 0424628 o L I — -
E'n 188258 wH EOII[ Caculate
50 [78 ;
Ohme [ Okna
—ET ‘ XC |05 Ohms
—d O DC -1 ML 7500 Ohmz

1] Enter IN and QUT mpedance [ Okmz)
?;legmel Freml? MH21] 10, 1:100, 1:1000)
ntar Imp o [1:10, 1:700, 1: ¥
4] Chzke "Cakdate' Al REVHE, S


http://k6vhf.com/projects/BTC102.rar?fbclid=IwAR0VMzDNjP0FHLyip6c-_WCU8yjMrH9Msayy3ORPxECA_R-wsuvSct6sEW0

ZTNV Kataokeun pou, Stakpivetal o SDR PLAY 6éktng, Ue otabepomnoinuévo tpododotiko 12-18
volts (yla tnv emiloyn KABetng n op{ovriag moAwaong), kat o 22KHz generator yla erhoyr upper

local oscillator oto LNB).
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Tx Setup

PTT

1/2 Hard line

17'1

Heil Sound Proset

HC-6 f

DXpatrol Upconverter MK2
(13.8VDC) 24 Ghz

Kenwood
TS590-S

150 mw - 28 Mhz (24-28vDC)20W  DualPatchAntenna 180 cm
(13.8VDC) GSM PA Modified 24 Ghz Prime Focus Dish
b %
KU Band LNB - RTL SDR Dongle Heil Sougd Proset
HC-6
2 10480Ghz 739Mhz o % 739 Mhz m_§ﬂ_R_EOM W
) RG6 RG316 |, mcvkrnme
#
— (9vDC) (USB Powered)
180 cm BIAST Desktop PC, Windows 10
Prime Focus Dish SDR Console Software

Dual Patch Antenna (POTY), GSM PA & Dxpatrol Upconverter MK2 Modifications by VU30BR - KD2DGY Design VU3YLI

Receiving Qatar Oscar 100 with SDR Console

W‘IUV‘L(¥0 aas —

Qatar Oscar 100 - v
with -
SDR Console

Receiving Qatar Oscar 100 satellite with SDR Console

https://www.f5uii.net/en/reception-satellite-gatar-oscar-100-phase-4a-eshail-2-sdr-console-sdr-radio-

software/5/

https://www.youtube.com/watch?v=6C 29shqLYs

74


https://www.f5uii.net/en/reception-satellite-qatar-oscar-100-phase-4a-eshail-2-sdr-console-sdr-radio-software/5/
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13502019 Recelve the Es'Hall 2 saelite with SDR Console
4R e 1 b0 )

Wekzmn o SO0 Tlade V3 24.000)
coweted Age 72, 2010

SDR Console v3

Install your SDR device
Al the 2rst Iaunch, the software offers you to search for your SDR devices, which must be connected % your computer.

Sect Radhy ==

Annube
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Penitim bems

Shpee Toadil], Oenti Aetim Y »
e Sh0we B0l
| TR Doag (VR
R WL e
W
ot e
bt My

looking for the RTL stk [ =

The software confims that it has found the harware, | then click on AdlL

o 1 device found
You hae no defintiore foe RTL Dongle,
Sebact ‘e 1o ackd thn deirstian 1z the It

# Add
TG defbon o the bt b

|

The donge Is fhen dded fo my *Radios’. Do forget to cick on e *Save” buton.

(b o] || o0 |0k Sty
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Sow thew teru
17 Convmite tabictcn (TR
bt spectun [

We will now enter the conversion frequency as 008750.000.000.000 and check Down-comerter.

Frap E29750.638, M

Type: @ Downconmvester
 Upcomentar

=

Don't forget to cick on the Save button to save your entry. Here, | entered several frequencies, close to 8 TS0MHz. The
reason 1s explaned below.

AR ml | e 13 windaw 32 el dowre
ot 4,09, ! verter 30 Lpconveniar ottyets.
D1 9,048, M9 004 ‘'n el
| Pacatonssignds i tharange B 1o
. L MMM e Outpus the wme
e | wgraleinthe nrgw s 1 Mk, eat
15 P8 WY [ner,
o & lenonet [
Oty | Upcomurier toaryie |
Racatoansl ihe o
E’l | Nwm«m::-::w
et g 155 (0 160 N, that n
n (=
¥
Start reception
Afer the cable to your T-bias and dish to your SDR receiver, we wil start receiving with SOR Console. Select

the radio, as well as the fraquency of the ‘Converfer’. Click on 'Starf.
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Al Loaal ] 4 Server
e Votw framg e s
RTLOenge -RBNT  RTL Congle -RET  S-000M2  0OXN01  RedtsiRTLIBIUHI
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Comeres. o 370,000 |
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The reception stabilization option

Since version 3.0.7, msmmmmnwmdammmmsmmmnm the
LNB PLL dnits sl temperature evolution, Simon G4ELI has developed

wmmmmwmm mmmmmmspsxmmammmw?mmmw
The beacon frequency is known and fixed at 10,488,800 MHz.

We will immediately start the SDR Console option which allows the frequency stabilization: In the “View” tab, dlick
on Select of the “More opfions...” button.

-
"‘,". e

Oc- . —

Check the line *Geostabionary Baacon” and confirm with OK.
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You should see the upper band beacon moduiated In BPSK. I, 35 In the above cag‘ga you do not see this QO-100
baacon, this means that your LNS has 3 frequency difference 100 high for display the beacon In the 10435700 - 10459300
range proposad by SOR Console. To dspiay the BPSK baacon, you wil then need to 3dd diferent conversion frequencies
(reduced or Increased) 10 the st of Down Converters, as preseniad aDove In the text.

2. On the following plcaure, and In my c3se, by selecting a Down comvester |

frequency of 9 743 500, the BPSK beacon appears wel now In he ol 1"

window. Click with the mouse on e baacon Itsel, 50 that he two white =
lines at the fop and bottom of the window are algned with the beacon. You | o
then read Ive e daita of frequencies measurad by SDR Consaie, the

gelia Is the dfierence betwean the aciudl frequency and the expectd

frequency of e baacon. Here on this capture, 15 13,523 kHz

Considering the conversion curently in piace (9749300, the delta is -
chually 113,929 kHz. —

3. To start the frequency comaction, click on the sacond Enabie button on e side band. The button Is active (highiighted)
The ntire spectrum Is then automatically adusted by SDR Console 1o place e baacon at ks fiad frequency of 10 459
800 kHz, whatever the real drift that the entre spectrum is undesgoing due 1o the dnft of the LNB.

Enabée

Enakis fregaeny

| nn Jdhed
S )

When SDR Consols s Iunched In the future, you will no longer have to perform steps 1 and 2, but onfy step 3 to select

tha FDOK hassan and ainch tha inckinn fasfum (nllne An Enahla)



Ham
Racio
Deluxe

Externad
radio

LING METAZY SDRCONSOLE kat HRD
A) link peta€V UHF transmitter kat HRD

O UHF transmitter mpémnel va cuvebel pe cat kaAwdlo pe tov H/Y mou tpéxel to HRD. H cuyvotnta
niou deixvel o moumodektng epdaviletal kat oto HRD.

Na onuelwoou e OtTL To KoOAwSLo cuvdéetal og pla DYZIKH nopta otov H/Y mix otnv Sikn pou
TePLMTWON oTnV mopta 3.

B) Link peta§0 SDRCONSOLE — HRD.
Xpetaletal va ¢ptiafoupe €va VIRTUAL SERIAL CABLES.
KateBaloupe o vps to omoio Ba dnulouvpynoeLto virtual cable .
Oa cuvdéooupe To com 10 port oto HRD katto com 11 port oto SDRCONSOLE péow tou

virtual transceiver.
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1

@
Ports | Options Help

ot numbers you want a8 3 vetudl par
e that ol vitual port names must stat with

& El Delete Par

A vitual sesal ports will be
% deleted Please make sure Deleto 4
X that ol ports ave closed

To MVAKAKL CUPTIANPWVOUHE To com 10 — com 11 kat matdpe Create Pair To KaAwdLo £XEL yivel.
AkoAouBouv tpia BrApata.

A ) Zuvdéoupe to HDR e o virtual serial kaAwdLo péocw tou com 10

LLLU LU UL LA R D)

Oa avoiel éva mapabupo.

Introduction

Ham Radio Deluxe supports 3rd-party programs such
as logbooks via a virtual senial port

An example of a vitual senal port is available from Phil
Covington N8VB, this will be available from the Ham
Radio Deluxe downloads page http.//hrd ham-

radin rhidauminade html whan it hae finichad hata v

£/ Enable
] Cornect when Ham Radio Deluxe starts

Port COM10 v Reads: 0
Mode:  Defauk v Wites: 0
Speed: 57600 v Defaultic 57,600

Status:  16-Nov-2019 221353 [COM10] Connected

oK Apply Cancel

H taxutnta tg com 10 eivat 57600 bauts, eival anapaitnto va Baioupe kal tnv iSla taxvtnta otnv com 11
57600 bauts.
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B) @a &nuloupynooupe to virtual transmitter/receiver.
KatePfdloupe To omnirig Kol TO EYKATOOTOUE.
RGY |G 2| Aboe |

Rig type |rs.m v|
Port |0JM|1 v|

Bauduate  |57500 v

Data bis |8 'I

Parly Nena v

Stop bes |1 vl

RTS Low v
I —

Pollint, me |1m 3.
Timaout, ms lwoo :[

o | e |

To virtual RIG Ba eivat to TS-2000 kot 8o SnAwBel otnv moépta com 11, 57600 bauts.
') ©@a cuvééooupe To TS-2000 mtou poALg dptidéops oto SDRCONSOLE . to mpemeL va
evepyornoltiooupe to EXT ERNAL RADIO

KAk oto view tab kat petd oto more options, oto select avoiysl éva mopaBupo, emilé€te to EXTERNAL
RADIO.

Mirs | Salect opticem showw w the ‘Mo Optices. ' pane|

Emable Title -~
B analyser

1] O Sklmsor

Duts Repester

=] Ddgital Decodar

E4 Externsl Radio

1= Gagstatlonary Beaton -
L= PP T,

Select [X] the opticns to be shown in the Mone Options.... panel.
PMhote: You must restart e peog@ram Lo see the new sebection.

Al

B4-bit only: Adds support for the data analyser, used for creating karge-scale analysis of data
Q) recordings.

O Skimmen
Adds support for the OW Skimmer from Afreet Softerare, Inc.
Dagrtal Decoder

The digital decoder is a simple solution for decoding digital modes such as PSK and

———— ~

To SDRCONSOLE &ava Eekva .

To EXTERNAL RADIO napdBupo spdaviletal oto aplotepd pevou otnv o0dvn.
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Twpa npémnel va Eekvrjoouple to EXTERNAL RADIO. lNa va To KAVoupe auto KALK oto tpiywvo Simha oto TRACK
and REFRESH, kat n 086vn oto external radio ylvetat kitpivn.

hpwtnen O B IV fentdwne @ [Rp—— '_-.__.’_..

MY - LR -

| b, -

ot he wam be
s " -

o gl W 0 e [ P o v

- S —— 1)

AT B o Vey—

. .~ e

10.489.705.850

H ouyvotnta 10.489.705.850 sudaviletal oto mapdBupo tou external radio n (Sta cuxvotnTa Kal oto
waterfall.

To mapdBupo tou EXTERNAL RADIO €xeL TE0OEPA KOUUTILA
To tpiywvo &ekwva to EXTERNAL RADIO

TRACK emutpénel tnv €vapén Tou akpoaong LETOEU TNG ouXVOTNTAG MOV e avileTOL OTOV KATAPPAKTN Kal
NG ocuxvotntag tou EXTERNAL RADIO.

REFRESH
? MnpdoPaocn oto configuration menu.
Twpa mpémnel va oeTtdpoupe to EXTERNAL RADIO.

Mo va To KAVOUE TaTdpe to ? epdaviletal to configuration mapdBupo. Eav to OMNIRIG bev avoifel oto
background éva pnvupa Ba epdaviotel va to avoliel.

http://www.arra.re/logiciels/178-yaesu-controls-sdrnsole
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TQPA TO FT 817 EAETXEI TO SDRCONSOLE péow tou virtual TS-2000 Kat To avamnodo.

Ham radio deluxe

8 HRD Rig Control - IC-7100] — SNC e
file Edt View Bonds Favortes QuickSsve Macros Logbook RadioOptions Scanning Tuning Tools Voice DStar Window Help ~1alx|
v : : . b 4 = e [F== 7 2 3 ™
J ; .f’ L . Y » L/ N Z W || & ig | ! SR O Ans
Connect Selection Favorte Quick Save | Satelites Logbook DMT80 Rotator Display Mapper | Full Screen SW Dats || Siiders | Customaze Options Forums ~  Satelites Logbook Rotstor Display DM780

1C-7100 X - x

= 432.689.760

T —
ol

e (]
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An example of How to Measure RF-Power for QO-100
Narrow Band 2400 MHz Up-link for less than €100
(10W) or €170 (50W)

ver. 27.12.2019

Gian Piero de Medici (DO1BAB) gpdemedici@web.de
Thanks to Michael (DH5DAX) who shared with me the existence of the power meter used here.

I do not take any responsibility and I am not liable for any damage.

Distribute and copy freely, modify with permission only.

1. EqQuipment

A. RF-Power Power Meter

“8GHz RF Power Meter 1-8000Mhz OLED -55~-5 dBm + Sofware RF Attenuation Value” for
example: https://www.ebay.de/i/392012282333 €29 (Approximately)

There are also other power meters, for example ones that measure up to 3 GHz, | have tested only
the one above.

B. Attenuators

for example:

“10W SMA RF Fixed Attenuator 3GHz Connections 1-40dB Then by BECEN”
https://www.amazon.de/dp/B07838TQCH/ref=twister BO78BJAM7R?
encoding=UTF8&psc=1 €30 each (Approximately)

These attenuators have an impedance of 50 Ohm and work in the frequency range of up to 3GHz.
An attenuator providing 40dB attenuation can be combined in series with say a second 6dB
attenuator to reach for example 46dBm (the maximum rating of these attenuators is 10W).

...0r...

“50 W N RF Fixed Attenuator 3GHz Connector 1 — 40dB Then by BECEN”
https://www.amazon.de/gp/product/B07839RMLT/ref=ppx od dt b asin title s00?
ie=UTF8&psc=1 €60 each (Approximately)

A 10dB 50W attenuator combined with a 40dB 50W attenuator allows measuring up to 30W, in this
case attenuators like these that can take more than 10W are required. These use N type connectors.
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c. A couple of SMA Pigtail Connectors or N type to SMA
€10 to €20 (Approximately)

I needed both male-to-male as well as male-to-female SMA and N-to-SMA connections. The cheap ones have more loss than the expensive
ones but seem to do the job here.

2. Set Up overview (I recommend referring to the products’ manuals)

1. Provide 5V Input to the Power Meter via USB

2. Switch ON

3. Set the "Offset" to the value of the attenuator(s) used
4. Set Frequency to the one used

5. Connect, Transmit in short burst

I find navigating the Menu, by pressing the buttons directly on the board, after a short while, intuitive.

3. Measuring

I make my measurements in FM. The Power Meter is rated like this:
-45~-5 dBm (max ~ 0.3 mW)

Examples of maximum measurable powers of 3-50W are achievable via attenuation as per the table below (very approximate and rounded
values to get a readable overview):

Max 10 W - limitation due to the 10W attenuator(s):
0 ABTIEHON due o the 10 artenuataitils ~+ 3w

46 dB Attenuation: 1~41 dBm (~ 0,0010 ~+ 10 W)

Max 50 W._- Igimitation due to the 50\9/ attenuators:
50 dB Attenuation: 5~45 dBm {IN 0,003 ~+ 30 W)

65 dB Attenuation 20N55 dBm (N 0,100 ~+ 300 W) Max 50W as per attenuator’s Specs
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MPOZANATOAIZMOZ NAPABOAIKOY KATPONTOY
JUVTETOYMEVEG yla TV ZANOH

8/14/2012 SatLex Digital : Technology :: Cal s - AZ/EL Calculator (Print Version)

Calculator for azimuth and elevation angle

Yourloc i 2 Copyright by 26,0°E

wuwsatende
Latitude:
41.13° N (41° 7" 48")

Longitude:
24.88° E (24° 52" 47")

City:
=avln (Xanthi)

Country:
Greece

LNB tilt (Skew) Azimur‘;1 an:le- 4L13°/ 24, 08°E

Following values have been calculated for your location:

Azimuth angle: o "
178.30° (True North) -

Elevation angle: . /
42.50° - .

LNB tilt (Skew):
-1.28°

Offset angle:
20.36°

Distance to satellite:
37595.86 Km

Signal delay:

250.64 ms (Uplink + Downlink)

Declination angle:
-6.36°

Polarmount hour angle:
178.74°

Angle setting on motor:
1.26° East

Satellite:
Badr 4/5/6 (26.0° E = 334° W)

@ Copyright by www.zatlen de

Link yla To avtiotolyo mpoypappa.

https://satlex.de/en/azel calc.html

~

- o S I [ 5
xarr z : TRIAXMAN ‘v LL.

English TRIAKMANS SATLER NETWORK >> DIGITAL SATELLITE 10 g i

Home | Sitemap | Languages | Contact | Disclaimer

Technology :: Calcul: s 1: Caleul for azi h and elevation angle I

EAAnvika [ellinika] 5=

v Calculators

AZ/EL Calculator
WF Toroidal Calculator

Enter satellite and dish location

Orbital position and satellite: User-defined orbital position:

| - Select satallite --- v | | P [Eest v]|

Dish location User-defined location
(Eity/muntr!): (latitude/longitude)*:

Elevation of obstacle
F/D Ratio

Antenna Efficiency

Beam Width ek ity = v [ o/ =
Noise Figure and -
Tern eragture i - * In order to get the exact latitude / longitude of your
P Greece (gr) V| location, please visit:
» EIRP Values - maps.google.com
LNB Types Antenna diametar (width): cm

Antenna diameter (height):

Antenna Types

» Configurations
» DiSEQC
» FAQ

Calculate

Satellite dictionary & print Version
Links
Inside Advertising

Copyright © 1996-2015 SatLex® - Chris Mitiu (TriaxMan) / satlex.de / All Rights Reserved.

L 2 [en]
L

A sms  smm o
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OL TLEG TOu alpouBlou kat TnG KAlong tou SnAwvovtal yia kaBe Sopudopo, eival oL amOAUTES TUIEG Kal SEV AVTLOTOLXOUV OTLG TLUEG YL TNV
TIEPLOXN TIOU TIPOKELTAL va ToTtoBetnBel n kepaia pag.

AUTEG e€opTWVTOL OO TLG CUVIETAYMEVEG TNG KABe meploxne. (longitude latitude)

AnAwvovtag oto on line mpoypappa satlex to 6vopa tou Sopudopou, TNV MOAN, TRV XWPA KoL TIC SUO0 SLAUETPOUC TNG KEPALAC TOU
napaBoAikol katomtpou, (Stadopetikol Slapetpol edv To katomtpo eival off set) ( apyotepa Ba avadepbolpe AentopepEotepa ota
Sladopa 16N KATOMTPWV), TALPVOULE TIG TIPOAYHOTIKEG TIUEC alloUBLoU Kot KALoNG yLo TNV IEpLoXn Hag.

Eav otnv Alota twv dopudopwv ou avadEpovtal oto npoypappa satlex Sev unapyel o Sopudopog mou pag evELadEPEL, OTNV TIPOKELUEVN
nepintwon ES HAIL2 GEOSTAT, (25,5 avatoAikd), Tote SNAWVOULE TOV MANGLECTEPO OTOV oupavio BOAo pe tov ES HAIL2 GEOSTAT mou eival
o BADR 4/5/6 kot Bpioketal oTig 26 Hoipeg avatoAkd. To odpaApa sival eAdxLoTo Kot S1opOWVETAL HETOKIVWVTAG MKPOUETPLIKA TO KATOTTPO,
ooov adopd To allpovdlo, Vv kKAion kat tnv ywvia tou LNB, (skew) yia tnv kaAUtepn B€on tou, oto onpeio eotiaong tou katomtpou (focus
point). Mapatnpwvtag tnv 0606vn Tou UTIOAOYLOTH, TAlPVOUUE TO PEYLOTO onjua BopuPou, pe Slakpltd ta Suo beacons.

739.900.000

- End-of-band beacon

J",.)‘/ L—}J L\\-,a,\, L“1 ‘ M*\Y

o 1y 1
M gy

o ™, 12 dB

!,
T ’,'}y\i',,.w,a,.‘lw.,\,gr.‘.,.,,.,l.‘,»w’.J\‘.'hl"" + N Ayl
/MN"""V LX) 7392 739.4 739.6 739.8 740.0 7402 740.4 740.6

MrmopoU e va TILOTOMOLNO0U E OTL £XoUUE Kavel lock otov owotd dopudopo, kavovtag tautoxpova monitor tov Sopudpopo Oscar 100, oto
internet otnv dtevBuvon.

https://eshail.batc.org.uk/nb/

http://217.133.56.150:8901/

Ma AQPn SSTV npénel va eykataoctiooupe €va virtual audio cable . Katd tnv Stdpkeia APng SSTV oto Websdr emidé€te output device as virtual audio
cable. In SSTV software configure input device as virtual audio cable.
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View: ®waterfallOblind Allow keyboard: [ Waterfall: HTML5 Sound: HTML5 Narrowband listeners: 96

Waterfall zoom

- +

10489689.95 |kHz © labels Filter: 270 kHz[_- ][+ |

= | |

>< <>

[ squelch [ autonotch

[ ew |[ se |[[use ] -87.6 dB; peak -87.6 dB;
Speed: Islow ~

Memories:
recall || erase |[ store | (new) Audio recording Voltire: - Omute o, =
o [looe )
Signal strength plot: View:

Mo tov mpooavatoAlopno (allpouBio, KAlon ) TOU KATOTITPOU UIMOPOUE VA XPNOLUOTOLO0UUE pia Tuéida Kat éva KALOIHETPO, N EVOAAQKTIKA

TO KLVNTO pog tTnAédwvo Tpéxovtag pio eEAeUBepn epappoyn ano to Play store.

To mpoypappa muida sival eAeBepo Kot TTOAU KOAO, yla TNV KAlon xpnolponoinoa to eniong eAeuBepo npoypaupa Clinometer.




Uplink QO100 : 2400 MHz

Shift - 8 099MHz

Source

2 400 MHz

|
I 15 dBm 20 dBm : Filter
ABO03 CNO0417

0dBm
3dBm -—-

£
os)
ag
Dm

@Small PA ~ 4 watts
— wi-fi booster

@LHCP helix dish feed
& Separate dish or dual band patch feed

|| 12208500 \ %
\ \ /

70-cm transceiver

1oiemantenna 13 cm transverter
2400 MHz 432 MHz
—
91 yme HeligRHGP: = WAt @
8G-Labs Yaesu FT-847

0OZ1BXM transmit chain
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OSCAR PHASE 4 UP-CONVERTER

> ® » 00000000 MS
RX/TX TEMP SWR OUTPUT POWER

KUHNE clectmnk
MICROWA V'

New DX-Patrol QO-100 Up converter MK2

Jfig 1, Upconverter full assembled PCB

Full lockable mto a internal TCXO 10 Mhz reference or 2 external GPSDO
Extreme accuracy and precision transmission frequency.

Local Oscillator has 4 factory pre-programmed frequencies for 4 IF usages. (sse table)
Easy selection by dip swatch ( s1) on board.

Clean and stable signal

Spurious emissions = < 50dB

100mW output 20dBm

Local Oscillators uses a Anzlog Devices AF4351 synthesizer

locked mnto 10MHz TCXO Clippad Sins Wave Oscliiator Frequencies Stability S00ppb
power supply 10 to 15V

Cuwrent consumption 300mA

Dimensions: 84mm/65mm

Connectors SMA

PLL Lock red LED indication

RF input 1 to 3 W ( 0W absolute maximum)

L T N )

Avaloya e TNV £€080 TNG oUXVOTNTAC OO TOV TIOUTO UaG, €MAEYOUE TNV €l0odo otov up converter. (10 m,2 m, 70 cm,23 cm). 2e
KAToloug yivete e software, evw oe AAAoug e jumpers. Evééxetan va xpelaoteil attenuator petad mopumodEktn KoL up converter €av n
€£060¢ Tou oMoV pag ival LeydAn Ko avto lval anapaitnto yla va va pnv KA oupe tov up converter.
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Up converter kat 8 watt linear

Elval amopaitnTto 1o KouTi va ival LETAALKO yLa TNV amaywyn tTng BgpuotnTag oTov evuoxnTr Twv 8 watts, mapatnproeTe TNV Aomen
OLALKOVN OTOV EVUCYNTI KOL TO KATTAKL yla KOAATeEPN enadn.

8W 2.4GHz

8W 2.4GHz WiFi Wireless Broadband
Amplifier Router Power Range...

SSPA 40W Power Amplifier module for 13cm 2320MHz 2400MHz DIY kit + manua

EKMEUNOMEVN LOXUG

H uplink ekmopmnn pog mpeneL va eivat n KKpOTepn, aAAd Kal tkavr va Sleyeipel Tov transponder kot Ue onpa (610 kat XonAOTEPO Ao TO
xvog tou beacon.

To web-based spectrum monitor Ba emutpéPeL TOUG XPrOTEG VA pUBULICOUV TNV EKTTEUMOUEVN LOYU.
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Kavoveg EKIOUIAG

« Not stronger than the Beacon kesp your signa! below Beacon leve|

No FM mode oran';xorev'mm"uu exceeding 2700 Hz bandwidth is allowed on the NB transponder.

o No digital FIM modes like C4FM, DSTAR and others, same rule as above!

o Nofransmission below the lower CW beacon: the Amateur Satellites Service operate exclusively on & secondary basis in the band
2400-2450 MHz. You are respomb f r you own fransmissions!

5 SrARATRIABIAR A 2
o Notransmission abo ) 21 25K peacon
A o i ‘- -'1-! Wh L,

« The NB transponder is @ bel Tp“etrz“sovnd er and non-inverting.

o Uplink pol arisation is RHCP (right-hand circular polarization).

« Downlink polarisation for the NB transponder is V (vertical linear polarization).

o Excessive signals might trigger LEILA warnings to remind you to reduce uplink power.

o Full-Duplex operation is mandatory (you must be able to monitor your own downlink while transmitting!)

. }chpp~rB°accn|° modulated ”-—UOblt BPSK (similar to the P3-satelites).

« The beacons are generated by the groundstation and will carry additional operational or maintenance information.
« Remote operation over Internet (Gateway traffic) is undesirable and only permitted during disaster communication.

-
\

BOlOLKOL TTOLPAMETPOL KEPALWV
H kepaia glvol CUOKEUT TTOU UETATPETEL TNV NAEKTPLKI EVEPYELOL OE NAEKTPOUAYVNTIKA KUHATO TO omoio akTtlvoBoAel kot To avarmnodo.

Mmnopei va xpnolpomnolnBel eite oav Kepaia eKMOUTIAG, £(te oav Kepaia AnPnc.

Juxvotnta

MnKo¢ KUPOTOC

JUvOetn avtiotaong

Vswr & avakAwpevn Loxu
EUpog pmavtag

EUpoc ywviag aktivoBoAiag piong Loxuog
Mukvotnta aktwvoPoAiog
Ffwvia avopwonc

Képdog kal kateubnvTikoTNTA
lootporikr aktvoBoAia
MNoAwon aktwvoBoliag
Adypappa aktivoBoAiag
MAgupkol AoPol

Mnéevikot AoBot

NOyog epunpdoBiou Kat omicBlou Aofou aktivoBolia
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https://hackaday.com/2019/07/11/the-physics-behind-antennas/

ZuvOnkeg oplakng emadng otnv emidpavia tng Mg.

H anéotaon d o km kal ta Un Twv KEpALWV hz Kal hy e m

d =357 +h,)

MPOKUTITEL OTL UTLO CUVONKEC OPLAKNG OTITLKN G eMadnG, Eva LEPOC TNG OKTLVOBOAOUUEVNG EVEPYELAG QIO TNV KEPALO EKTTOUTNG, EUMOSileTal
amno tnv empavela tng yng. H omtikn emadn eivat e€aodailopévn povov 6tav To PEYLOTO PEPOC TNG LETASIOOUEVNG EVEPYELOG GTAVEL OTNV
kepata ANPewd. Asxopoote OTL auto oupBaivel, otav eival eAeUBepo amod eunodia Eva oteped eAAeLPOELOEG ek TIEpLOTPODNC, TO OTtOLO
ovopaletal eANewpoeldég tou Fresnel

Yrdpyouv eAeUBepa TTPOYPAUUATA TTOU Ha Sivouv OAEG TIG TTAPAUETPOUG ULag AP BOALKAG KEpALOG Kal OXL LOVO, TETOLA TIPOYP AT
elvat.

EEEREEERKERRRKFEREX
* #
* HDL_ANT *

* version 2.1 *
* *

REEEREER KRR R R XK

https://www.softpedia.com/dyn-postdownload.php/5a0816062c32f9361aabdc41a32ca557/5d4bf7b9/348b0/4/1

AUTO TO IPOypappa ival eAeVBepo.
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KEPAIEX NYWHZ ko EKITOMIMHEZ ywa tov Es”Hail-2Geosat (QO-100) OSCAR 100

KEPAIA NAPABOAIKOY KATONTPOY

22 deq offset dish

EAIKOEIAEIZ  KEPAIA

IA"Ah'A"A?A'AW’A'A"A'AW‘-‘YA
AAANNAAASAANANNS

.

PATCH KEPAIA pe NAAITIKO ®AKO.

KEPAIA NAPABOAIKOY KATONTPOY

H mapaBoAikn kepaia anoteAeital amo éva HETOAALKO KATOMTPO, TTOU CUUTIEPLDEPETAL OOV OVAKAQOTNPOG Kal TNV Kepaia tpododotn mou
Bploketal oto onpeio eotiaong tou katomtpou. ( focus point f)
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H emudavia tou pumopel va KataokeuaoTtel amo SLadpopeTikad UAKA, AAOUULVLO N oidnpo, TAEyHa aAoulLviou, n oldripou, WE avolyuata oto
TIAEYUQ, ULKPOTEPOU QIO TO MAKOG KUATOG TLG uPnAdTEPNG aktvoBoAiag ANYNG, N EKTTOUMNG.

AuTO elval amopaitnto, yla va €Xoupe TARPN avakAacn Kal oxL anoppodnon tng aktvoPfoAiag, ( CUVTOVIOUO), AOYw TOU UNKOUG TWV OTTWV.

H kataokeur autn €xeL SU0 Baoikd MAeoveKTAUATA, €lval eEAadpld Kal SEV CUYKEVTIPWVEL TNV BeppLkn evépyela Tou HALou, oto focus point
ToU Katomtpou mou Bpioketatto LNB, av§dvovtag €tol B6pufo tng povadag Andng.

Mia aAAn p€Bodog kataokeung eivat amo fiberglass pe emukaAuvPn petd@A\ou, HEBo0SOC TOU XPNOLUOTIOLELTOL VLA TNV KATACKEUT LEYAAWY
KQTOMTPWY, KAVOVTAC TO MO EAAPPLA KALTIOU EMIONG SEV CUYKEVIPWVOUV TNV Bepuikr aktivofoAia tou nAtovu, yiati n peTaAAkn emupavela

BplokeTal KATW OO TO MPWTO oTPpW A Tou fiberglass.

Kal oTig 500 MEPUTTWOELG KEPALWY TO XPWHA TOU KATOMTPOoU eivat MAT yla va pnv avtavakAd tTnv nAtakn Beppotnta oto LNB.

Yniapyouv diadopol tunot mapaBolikwy kepawwy , prime focus, offset focus , cassegrain, Gregorian.

~ Xeoavekepaia
,-/ Tpowedogiag

7
% /
S //
nqpqum.(ég_ ”UI '\ KateluBuvon ekmopmng
avakAaeTneag v
. B
< B
Kupartednyég
TTapaPoAikdg 3
avaxkAaoTnpa > ﬂupaboA!Kogﬁ
neag avakAaoTnpag
KaredBuvon exmopmig KaretBuvon exmopmng
. y AdoTH = \ '
Xoavokepaia e, :ﬂmag S o YmoavakAaoTnpag
TpogoBogiag o TPowodoagiag i

a) Cassegrain
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TTapaPoAikog / 7
avakAagThpag N

; Xoavokepaia
Tpowodoaiag

Kuparodnyog

Texas

P Prime Focus Parabolic Dish Antenna g@ms

Y
. _:Tocus Find the fOCUSI
D Measure Diameter
: £ Measure depth
DZ
x f —_
16d

Edv ouykpivoupe Tig U0 mio yvwoteg mapaPolikeg kepaieg, (offset n prime focus) pe tnv 6l emidpavia, n offset kepaia £xel TV KaAAitepn
arnodoon , dlotL otnv  prime focus antenna, oklaletol To KEVIPO TOU avakAaothpa, (vertex) amo tnv kepaia tpododoaiac (feeder antenna),

HELWVOVTAC TNV EMLPAVELD OVAKAOONG .

AlyOTEPO AVOKAWMEVO O, AlYyOTEPN EKTIOUTAG, N ANYNG, LKPOTEPO gain.

Evw n offset antenna 6ev mapayel kapia okiaon.
ZTLG KEPALEG LEYAANG eTLdAVELAG, TO PALVOUEVO QUTO SEV EXEL KOl LEYAAN onpacia.

KaBe mapaBoAikn Kepaia XL TNV TAUTOTNTA TNG, 0G0V adopd TOV AOYW EC0TLOKAG AMOCTAONG Kal SLAUETPOU TOU KOTOTTpou. Eilval
amnopaitnto va yvwpilovpe autn TNV oxéon, wote, va eridééoue to £i60¢ Tou feeder tng mapaBoALkig kepaiag.
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‘EtoL penel va Bpoupe Tic SU0 SL00TACELS .
Tnv Stapetpo tou diokou, (D) pag evdladépel povo, n evepyr SLAUETPOG TOU KOTOMTPoU Kal to BaBog Sduo Siokou (d)
Eav Tto katomtpo £xel U0 Slotacelg, opllovtia Kal kabetn, (offset) emAéyoupe Tnv oplloviia mou cuvnBwe elvat KaL n UKPOTEPN.

BaBog tou 6iokou (d). TromoBetouue Tov 6ioko oe opllovtia BEaon, otpédovTdag Tov Mpog Tov oupavod, tomobetwvtag pia BEpya
umooTnPLOUEVN ATO TIG AKPEG TOU SloKoU Kal PETpApE To Babutepo onpeio.

Bpilokoupe tnVv eotiakn anodotaon, ( f) (focal length), mou eival n andotacn petafl Tou KEVTpOU TNG emidAveLag TOU SiOKOU Kal Tou
onueiou tpododoaciag mou PBpioketal n evepyn kepaia. O TUMog rou pag divel to (f) eivad.

o

=2

16d , , , , , , , . . ,
M'vwpilovtag tov Aoyo /D, mpoodiopiloupe to eUPOC akTvoBoAlaG NG EVEPYNG KEPALAG KO £TOL, ETUAEYOUE TL E{60UC
gvepyn kepaia Ba xpnoluonoljoou e, wote va wrtilel akplwg 6Ao tov Sioko.

000 0 Aoyog f/D yivetal ukpotePOG, T000 GapSUTEPN YIVETOL N yWVIO EKTTOUING TNG EVEPYNG KEPALOC.
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Ta €16N TWV EVEPYWV KEPALWV UTTOPEL Va Elvat.

EAwkoeldeic kepalieg, kepaieg Xoavng, AimoAa , Patch antennas, kepaieg kuAivbpou, biquad, quadrifilar antennas kA, 0Aeg
nipooappoopéveg oto focus point.

Microwave
Society

Four Measurements
Required

K

L1: Length
W: Width
d: Depth
L2: Length to

bottom rim
(Assume LNB not present) from depth

= 4
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B umination loss

. Spillover loss

llumination taper = 10 dB lllumination taper = 10 dB
a:fiD=0.75 b: iD= 0.65

Q) )

HNlumination taper = 10 dB llumination taper = 10 dB
c: fiD =0.55 d:fiD =045

To focal ratio, (f) eivaw pkpotepo amnd tnv tiun 0.4 yia T mapaPoAkeg kepaieg prime focus.
Metagu 0.4 kat 0.7 yia tig offset.

H kepaia tpododooiag mpémetl va ¢pwtilel OAN TNV EMLPAVELX TOU KOTOTITPOU KOl LOVO QUTH, E€TOL €XEL LEYAAN onuacia va Bploketatl
okpBw¢ oto onpeio eotiaong. Eav o diokog unmép dwrtiletal, Tote N ANPn pag €xel 66puPo, avemBUUNTO yla QUTEG TIG CUXVOTNTEG.

Edv umod ¢wrtiletal pikpaivel n anodoon tng kepaiag pag, yloti pépog tng emudavelag tou Siokou Sev xpnoLomnoleital.

EALKOELSN G KEPOLLOL TEOOAPWV EALKOCEWV.

Mua eAlkoeldn kepaia 4 eAikdoswy, e pitch 12.5 poipeg kat avakAaotrpa pe Stapetpo 0.94A, €xel anodoon napa oAU kaAr, 77% oto
KEVTPO TNG ouxvotntoag twv 2.4 GHz.

Me f/D 0.69, n avapevopevn anddoon va eivat > 60%

To tplodidotato daypappa aktvoBolriag, pog deiyvel éva kabapo SLaypappa LE HLKPOUG MAEUPLKOUG AoBoug.

4 Turn Helix at 2.4 GHz
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| Turns || 10daB Beamwidth |
| 225 [| 116 |
| 275 [| 107 ]
( 3.25 [| EE |
| 375 [| g8 |
( 425 [l 85 ]

475 Il 81 |

525 (| 78 |
| 5.75 || 74 |
| 6.25 || 7 |
| 6.75 [| 69 |
[ 725 [| 66 |
| 775 [| 64 |

The bandwidth of the helical feed can be seen from calculated radiatio1
patterns over a 50% bandwidth. from 1.8 to 3.0 GHz. shown in Figure
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Dish Efciency (%

Figure 5: Helix feed - 4 turns, 12.5 deg, 0.94 lambda GP
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Mpoypdupota ou xpnotomnot)nkav yla to tplodldotato Staypappa aktivoBoliag eival to, Zeland Fidelity @ Ansoft HESS, 6nw¢ kot to

npoypaupo NEC2.
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o
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{ £/D 0.6 /
\ £/D 0.4
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|f I “ o
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| '
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-3 -2
3 -

<

Feed Axial Displacement from Focus in Wavelengths

To odaApa puBULONG TNG ECTLAKNG AMOCTAONG KATA 6 XIAlooTd, emnpedlel apeoa to Gain ¢ kepaiag 60 ekatootwv ota 10 GHz .

Me f/D = 0.39 oL petafolég tou Gain eival.

Measured effect of focal length error at 10 GHz:

Feed Relative
distance gam
8.125” -0.6 dB
8.250” 0dB
8:375” -0.3dB
8.625” -1.7 dB

MNnata 2.4 Ghz, to opdApa pubuLong NG €0TLAKNG AMdOoTACNG ElvaL TNE TAENE TwV 24 XIALOOTWV.

To Gain mapafoAKng kepailag Umopel va UTTOAOYLOTEL oo ToV TUTIO.

41T
7‘v2

A

(7a3i = 10logio| M

omou A n emipAvELD TOU KOTOTITPOU, N n amnoddoaon tng kepaiag.
N )
A=m

( 50%) eival po KoAR TR YL TOUG TPWTOUG UTIOAOYLOMOUG.
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r n aktiva Tou KaTomTpou.

KaBe dpopad mou n diapetpog duo diokou Suthaoialetal, To kEpSog TG Kepatag tetpanAactaletal. (6 db.) ‘Etol edv kat oL SU0 Kepaieg,
(ekmopmng kat AnPng) duthaocidcouv tnv SLAUETPO TOuG, To KEPSOG elvat 12 db.

2.4 GHz Gain

0.6m 21-22 dB
0.9m 24.5-25.5 dB
1.2m 27-28 dB
1.5m 29-30 dB
1.8m 30.5-31.5dB
2.4m 33-34 dB

MoAU kAo mpdypappa yio TopoBoALkeg kepaieg, eival tou cuvadéldou SVIBYO, pe Siéyepon amd KUAVEPLKO Kupatodnyod

. Parabola Calculator for Satellite Dish Antenna Designe

i Avyvupderal 1o D kai 1o Baog B tore: =
T Dimm)e 100 Aoyos F/D=
anooanc = 050
Napafioro rotpento pe B“B“"‘uss 4ol o Bloml [125
Ao FID= nt i
[E] nodonaos
Anchofin yiatobiyou = ‘ FD/EE
™ 7
Fowa fofou wartp=
810} 1180305 Yupts navo
Vg BToNoU KT ¢
o= 1083upc \ e i 0675
Muaperpos ratpenmou Dlcmle i Bayetpos dfomp - Anodafi =
oy B SSE LR e dert il
Foesgounsar i —
101008 ks | | |/ i :‘ET Mwe?:m::
——
|
I ‘Yrofoyouos suatolnyou pe:
| A
feTEN= Zuxvorrra fMHZ)=- fcTMol =
| 1615 MHZ 2z 2110MHZ e
I Mwos KUKOTOS 070 Kevo = & v peBobo ou SVIDE
J{ BaBos Blmm)= | ‘ 1244 cm
- — X 125m - 41om

. (R4 \/ Vinos mrtos evros mpaxcbyos g - [
g - e 1875¢cm
A 453cm A | L YTGADMEMOE
| Eamonn ansaraonF + |
£ el

_apsPaMcz |

Parabola Calculator for Satellite Dish
Antenna Design

18 Comments |

" parabola Calculator 2.0 X

Ele Options  4fl Cainiscrs  Brot shout

Enter the Parabola Linear Diex.
Dimensions ﬁiaﬂelei
eprh
Beth dimansions st Uss the Focal Leasth
came unts (infeg . o Lume
— = Flength/Dian
Diameter |35 Al larea
Dt 13 S S |
Focallongh [~ 450
Lireas Disvets: 5238 E-S »
\‘ ,/
segrents <[ [ »|[ & e s
3 5, /
s 4
. L
%, W
Saveto Text Fie e L /,/
Ext ’

http://www.svlcim.gr/software

http://www.electronicecircuits.com/electronic-software/parabola- calculator-for-satellite-

https://www.satellite-calculations.com/Satellite/gain _bw.htm
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fi Calculations for Parabolic Dish with Offset Feedhorn

put
Enter Frequency 12000 MHz
Diameler of large asis of dish  [1000 mm
Diameter of small axis of dish 900 mm

Depth of dish at dezpest pt 70 mm

Distance of ceepest p fiom
Bl She s g s 1470 nm
Units (ol entries)  inches @ mm

Calcula 9 ¥
Calculse ' "_,\@
SevetofFile

Exit 17.0 degrees

The Fecal Lengh iz 780.21 mm.

This ofise! reflector is a section of a full parabola with a diameter of 1312.27 rm whose veten is at the bottom
odgs of the clfsot reflectcr. The ful parabola has an #/D = 0.47, which determnes citicality of focal length.

The focal pot of the dish is 780.21 mm from the bottom edae of the refiecior and 107314 min from the ten
edge o the reflecter.

For operation with the man beam on the honzon with the feed at te boltom, the dish must be tited lonward so
that the large asis is 72.97 degrees atove horizontal.

llunination angls fer food = 62,00 dogreos on the large axic and 60,48 dogracs cn the small asis. A foedhom
ith 3 3 dB baamwidth of 34 resded, fesdor s withF/0 =
0.9

(Giain al 50% efficiency = 38,06 dBilf you do really wel, you might gelt 60% efficiency for a gain = 38.86 dBi.

Eupeon pe axpifela tng B£ong tou onueiou eotiaonc tou feeder (Inb+kepaia ekmoumnng yla ta 2.4 Ghz), XpNOLLOMOLWVTOG TV AVAKAQCN TOU
‘HALoU, 0TOUG TTEVTE LLKPOUC KABPEDTEC TTAVW OTO TMOPABOAIKO KATOMTPO.
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AEZIOITPODH @ APIZTEPOZTPO®H KYKAIKH MOAQZH
H emloyn tn¢ moAwon tnG Kepailag €xel MTOAU HeYAAN onpaoia, TO CUCTAUATA ETIKOWVWVIAC XPNOLUOTIOOUV KABETN, 0pl{OVTLO, N KUKALKA
noéAwon.

Kopudn kuparog.._ ’
~, 1E0Buvon

__.', diaboong

paynrikg
nesio

“nhexTpikd nedio

KaBetn noAwon
Z€ £Val NAEKTPOUOYVNTLKO KUUA, TO ETiNeSO TOU NAEKTPLKOU TteSiou eival KABETO oTo eninedo Tou payvntikou nediou, 6Ttav To NAEKTPLKO
niedio eival kaOeto npog to eninmedo tng Mg, TOTe £XOUUE KABETN MOAWON.

Opilovtia méAwon
Otav to nAektpikd medio eivat opl{ovtio mpog to emninedo tng Mg, ToTe £Xxoupe opl{dvTtia OAwaN.

H kaBetn aAAd kat n opllovtia moOAwaon xapaktnplletol cov ypappkn mToAwon.

KukALkr) moAwon
ITNV KUKALKI TTOAWGT 1 EVEPYELO EKTIEUTETAL OTO 0PL{OVTLO , KABETO OTIWC Kol oTa EVELApET enineda kot pog tnv dtevBuvon

aktwopoAiag. Exel peyain onuaoio n kepaio APng Kal EKMOUTIAG va €xouv TNV (dla moAwon, pa dtadopd otnv noAwon kata 45 poipeg, Ba

HELWWOEL TNV EVTOON TOU OHMATOC KATA TO Hico, 3 db , evw katd 90 poipeg katd 30 db.

Oa MPEMEL VAL ONUELWOOUHE OTL HLa Kepaio KUKALKAG TTOAwGONG Ba EMKOWVWVACEL E LA KEPALa YPARMLKAG TIOAwaONG, (kaBetn n oploviia

nOAwon) He anwAsla pexpL kat 3 db, Opwg Bo EMKOWVWVAOEL.

Ye avtiBetn meplmtwon, pa kepaia opl{ovtiag moAwong, HE pLa Kepaia kaBetng moAwong, dev Ba emikowvwvAoEL, Kot ag Bplokovtal otn

dla cuyvotnta.

NINAKAZ EZAZOENIZHZ ZHMATOZ AOIQ AIAQOPETIKQN NOAQZIEQN

Horizontal Vertical RHCP LHCP
Horizontal 0 30 3 3
Vertical 30 0 3 3
RHCP 3 3 0 30
LHCP 3 3 30 0
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ZTNV KUKALKA TOAWON MPEMEL VAL CUVUTIAPXOUV TPELG KATALOTAOELG.

1 Swoxwplopog tou orpatog os dSuo dla onuata.
(O SlawpLOUOG TOU ONUATOC OTO ULOO UIopEel va Yivel e éva dlatpétn oxvoc. (Wilkinson power divider)).
Tpodobdooia Tou evog orpatog otov opl{ovtio X afova Kal to dAlo otov kaBeto Y aova.

3 AM\ayn tng ¢aong katd 90 poipeg o€ éva amo ta dUo ornuata.

Ze autn v duataén, n dStadopd paong katd 90 HOLPES ETUTUYXAVETAL, LETAKIVWVTAG KABE oTolxelo TG opllovTLlag Kepaiag , akpLlpwg
Kata (A/4).

Me autn tnv péEBodo Sev eival amapaitntn n xpron cuoTHUATOS opoaovikwy KaAwdiwv, cav Matching -stab .

XpnotipomoloUpe évav amAo power splitter, mou polpalet tnv oY, towa, otig SUo Kepaieg .

Elval pia amnd tig pebodoug va mapoupe Stadopa daong 90 poipeg, oe Suo kepaieg, (dimoAa, yagi, quad, loop) emttuyxdvovtag
KUKALKA TIOAwon.

NapaBétoupe mAnpodopieg yia kaAlitepn KoTavonong KUKALKAG MOAwaong, amod to dpBpo tou ouvadépdou svlbsx
AvadepoOuEeVo OTLC cross yagi antennas.

https://www.gsl.net/svlbsx/antenna-pol/polarization.html
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https://www.qsl.net/sv1bsx/antenna-pol/polarization.html

Eivat ouvnBlopévo oto 1810 carrier va urmtdpxouv 800 KAVAALD , OE YPOULLLKI) TTOAWOT, TO €va o€ KABeTN TOAwaoN Kot To @AAo o€ opL{ovTia, N
o€ KUKALKA TtOAwon, To €va LHCP kot to aAAo RHCP, pe isolation peta&u toug 30 db.

ITNV KUKALKN TTOAwon, §Uo onuata pe Stadopetiky neplotpodn, (RHCD — LHCP) £xouv e€aoBévion petatu toug eival 30 db.

Direct Dir :;:ct

Delay O+ -|-'EJ Delay
el ¥
}— —— —— — 1

‘ LHCP

(rear view of dipobes)

RHCP |

No ONUELWOOUE, Yot KABE aVAKAOON TOU KUKALKA TTOAWUEVOU orpatog, n meplotpodn tou allalet amnd (LHCP oe RHCP n RHCP og LHCP)
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Mo kadBe SumAn avakAaon Tou CRUATOG N TEPLOTPOodr TOU TapapeveL n idla.

Ixaua (c,d), étoLto e€epyxduevo onua ano tov feeder, 6tav Ba avakAaotel oto mapaBoAikd katomtpo, Ba aviotpadei n meplotpodn
TOU, YLa AUTO TIPETIEL VAL TIPOCEEOUE TL TIEPLOTPOd Ba SWOOUUE TNV KUKALKI TTOAWGN TNG KEPALOG EKTTOUTG TPOG TO AP BOALKO
KATOTTPO.

Mo tov Oscar 100 xpiletal ekmounr o moAwon RHCP, dpa o feeder mpémnel va eknéudel oe LHCP, adoul petd tnv avakAaor tou otov Sioko

Ba petatpamnet o RHCP.

H cuxvotnta f evog nAektpopayvnTikoU KUHATOG elvat otabepr], aveédptntou pécou §Ladoong, eVw n TaxuTnTa € e€0PTATOL OO TO HECO
Swadoong.

Ao tn oxéon A = ¢/f. MPOKUTTEL TO CUUTIEPACHA OTL EVOL NAEKTPOUOYVNTIKO KUUA €XEL SLAPOPETIKA UKN KUUOTOG O SLadOpETIKA LETA
Sdadoonc.
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Loop yagi Antenna.

YriepEXeL O OXEON LE TNV YPOUULKN Yyagi, Ue Tov (610 aplBuod otolyeiwyv, oto avénuévo gain kat bandwidth.

Usually a Loop antenna exhibits a higher gain than a Yagi antenna with the same number of elements (see W, Orr W6SAI and S, Cowan W2LX)

GAIN OVER DIPOLE (dB)

g2 2 =B

P (=X EeY w; = | =) -]

-

LOOP _—

o T

NG

NUMBER

3 4

OF ELEMENTS

Credits: W, Ot OWBSAD & 5. Cowsn 0210
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MetdPaon ot ¢
Taken from the ARRL Antenna Book (ed. 21), what fallows is an interesting diagram which cempares two 5-element/21 MHz having the same boam Iq_qgtp: Epht

B,5m,) and a 3 el. Loop with a 4 el Yagi on 20 m, ' -



Elkogdng kepaia

H eAkoeldn¢ kepaia eival pla kepaia odsvovtag KUUATOG, EXEL LOVASLKEG LOLOTNTEC, PEYAAO KEPSOG, HeydAo UPOG AELTOUPYLOG CUXVOTATWVY
Kall TAvVw oo 6Aa KUKALKA IOAwGN, TTIou TNV KoBLotd povadikn yia tig SopudopLKEG ETILKOLVWVIEG.

Eniong, umopel va xpnotpuomnotnBei ocav kepaia tpododoaoiag yia Tig mapafoAlkeg kepaileg peydiou kEpSoug, e KUKALKN TOAwonG. ExeL povo
€va PelovEKTNUa , dev umopel va avtiotpadel o (60 TNG KUKALKAG MOAwon¢ ( aplotepootpodn oe de€léotpodn kal to avanodo).
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To k€pbog pLag eAkoeldoug kepaiag e€aptatal anod tov apldud Twv otpodwv Kal urnopei va ptaoel péxpt 15 db yia éva pnkog nepimou 7A.

OL 6opudoplkeG epapUOYEC amaltolV KEpALeC , pue peyaho kEpdog (25 kat 30 db).Duowka o diokog xpelaletal kepaia Tpododoaoiag, Hia Kovtn
eAlkoeldN G Kepata, eival LBavikn, TaPEXeL KUKALKN TIOAwaon kat bandwidth moAwv polpwy, wote va epapuodlet n aktivoBolia anoAutwg ota

Tum
Spacing
>

1

Ground Figure 1

Plane

OpLOL TOU KOTOTTPOU, Xwpig oUTe va unteppwrtilel n va umopwrtilet.

Onwc avadépape oto mponyoupevo Kepahalo, £xel peyaho eVpog Asttoupyiag (broadband), mou tnv kKaBloTd eVEALKTN, HLa KAl N SLOTACELG

¢ Sev elval KPLOLUEG.

Tautoxpovn 6e§Ldotpodn Kot apLotepdotpodn EKTOUMNH KUKALKAG MOAwONG.

Feed

Ixedlaypappa aplotepootpodng, Se£LO0TPOodNG Kal YpAUULIKAG TIOAWONG , avaAoya pe tnv cuvdeopoloyia tng . (KRAUS ANTENNAS)

LH L

@%’b@%

g
=
E

—~— Matching
sections
5041 500 160 10 1000}
Feed schematc
linnes conductar

connections|

500

1]
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every wavelength. LHCP received signal
# uL Hn
... | transponder

TF LN
‘ . "RH"
X 7

A > transponder

The uplink station's feed system hardware can be designed to
make the wave spin in either counter-clockwise (left-hand
circular polarization, or LHCP) or clockwise (right-hand
circular polarization, or RHCP).

LHCP transmit signal

—

RHCP transmit signal
#

H ouykekpnuévn eAlkoeldn G kepaia exel ypapkn mMOAwon, ylati ol EAkeg eival 6e§ldotpodeg Kal aplotepooTpodeg kat cuvdeSeUEVeG oTNV

Kopudn.




MoAU geuxpnoto Mpoypappa tou cuvadépdpou SVIBYO .

http://www.svlcim.gr/software

—

KateuBuvtkotnro=

Tova uioewe oxwos =

oMnan
b 5 emmeto yawEws

Yuwos vou quitiou ono To eninefio yne himmi
e

THputo 148 1 ehecag

\Avwv\m KuUKkAKO
avexiaomio emmedo
i
2ntc- RS
suRe (13800

KataokeuEg EALKOELOWV KEPALWV.
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0 Kraus, 610 BLBAio ToU Kraus. I.D. & Marhefka. R J.. Antennas: for All Applications, third

Avadépel O0TL 0 SINAeKTPKOG KUAWVEpOC, peTadEépel To bandwidth og xapunAotepeg cuxvoTNTEG, £TOL XPELALETOL ULKPOTEPN EALKOELSN KEpaALa
yla tnv 6edopévn ocuxvotnTta.

Figure 17: Helix feed with dielectric support tube

—— Alr - EMciency

—l —PV/C - Eficiency

= dfl = FR4 - Efficiency

——tr—Ar - B2st 1D

A =PV C - Bast 1D

= =k = FR4-Bestt/D

S | Alr - PR35E Canter

ot 0O > e =% ) e P C - P52 CNtET
T = |= % = FR4-Phase Center

Dish Efficiency (%)

18 2 22 24 26 28 3
Frequency (GHz)

Oa MPETEL VOL CNUELWOOULE OTL UTTAPXEL HELWON TNG OVWTEPNG ouxvotnTag katd 13% ywa PVC kat 20% yia fiberglass .
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Z0vOetn avtiotaon eLl00dou

H avtiotaon el068ou tn¢ eAlkoeldol¢ kepaiag eival yupo ota 140Q), éva BpaxukUKAwua % A Ba pog mpooapuoosl TV Kepaia ota 50Q.

125 x 125 Reflector
all dimensions in mm

Bertrand Zauhar
VE2ZAZ

\“"‘"q—_.—f—'""'f
L L
Drefl =12.5cm dturn =46 cm
Rear View Front View
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reflector

/

<

- , pe

copper 4& e

matching =% . VA pin of 'N' type
vane. - S g S connector

solder." -

e 'r'eﬁwoy_ed wire = \ phbto: PA3FYM

v

20mm Cu wire
connector: Ng
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H kepaia eival kataokeur Tou SV8rv.
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MICROSTRIP n PATCH KEPAIA

AA| RE VECTOR IMPEDANCE ANALYZER
NI2018A

H Patch kepaia, €xel SUo mapAdAAnAeg eminedeg emudpaveleg, oL SU0 avtiBeTeg MAEUPEC TNG MPWTNG ETILDAVELAG, CUUTIEPLDEPOVTAL COV
aktwvoBolouvta SimoAa, katn dgUtepn mapdAAnAn npog tnv evepyn oav ground plane. NMoAAEG popég KataokeLAlovVTaL TTAVW OE TTAAKETEC
PCB.

H anéotaon petalt twv dvo emidpaviwy, kabwc kot To StNAekTplkd UAKO, kabopilouv to bandwidth tng kepaiag.
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z fringe field ,fringe field

7

o ,probe feed «
top layer
l l substate
L — ground plane
y . electrical field
feadiine

Figure 1: Cross section of a patch antenna in its basic form

To nAektpikd medio eival pndév oto KEVTPO NG eVEPYNC eMpAveLaG, maximum (+) oTnv pia TAEUpA Kal minimum (-) otnv avtiBetn mAsupad. H
BeTikn Ko avtiBetn apvntiki MAEUPA cUVEXWG avTloTtpédovtal cav TG daoels o éva RF onua.

Na BupnBoupe, OTL To NAeKTPLKO TeSLO lval auTo ou KaBopilel Tnv MOAWON HLOG KEpalag.

To nAektplkd medio dev otapatd TEAEIWC OTIC TTAEUPEG TNG EVEPYNC ETLPAVELAC , OTIwG cUMPBaivel og Pl cavity, To edio emektelveTal Kat
Tépa amo tnv ewteptkn mepldépela (MAevpa), autn n eméktaon ovopaletal fringing field kot eival n attia tng aktivoBoAiag Twv aviiBetwy
TAEUPWV €eTLPAVELAG.

Figure 2: Current distribution on the patch surface

[Zypicai=20002

AIAZTAZEIZ

To GUVTOVIOMEVO HAKOG X OTNV TILO KATW KOV KaBopilel TNV ouxvOTNTO CUVTOVIOMOU Kal eival tepimou A/2 yila tnv TETpdywvn emtpavela.

HAektpLKA lvat Alyo peyaAlTtepn amo OTL TNV TPAYUATIKOTNTA Aoyw Tou dovepévou fringing fields kat autni n dtadopd eaptdatal anod to
Taxog tou PCB kot tn¢ SINAeKTpLKAG oTtaBepdg Tou UALKoU ( 1 yia tov aépay).

Ay

JE,

L=0.49 2, =0.49

120



e L =resonant length

e )4 =wavelength in PC board

* )y =wavelength in free space

e ¢, =dielectric constant of the printed circuit board material

F 3
= 3 5 2 -5
F -> > 3 3 ->
v -+ > 5 IS -+
&
T e > A - 'S
E - » > > -+
O Fsed
c - . > > -
S
.8 -> » » —_ ->
o
§ - o - > - y
v
o™ > » 2 > ->
< - = b > -+
-> > > > -
A 4

S
Y

Resonant lenght 14.,/2

Figure 2: Current distribution on the patch surface

NMPOZAPMOIH ZYNOETHZ ANTIZTAZHz

OsWPNTIKA 0TO KEVTPO TNG EMLAVELOC KOl KATA UrKog Tou d€ova X n avtiotaon sivat 0 Q kat pepikég ekatovtadeg Q otig MAEUPEC.

AUTO onpaivel otL utapyouv duo onueia pe ouvBetn avtiotaon 50 Q katd pnRkog tou dafova X. Kamou €dw Oa mpémnel cuvbEcouE TNV
Kepaia pag.

AuTH n eUKOAN emloyr Tou onueiov Tpododoaiag TN kepalag TNV KAVEL EVEALKTN, TTX UTTOPOUUE Vol ouVEEaoupe SU0 KEPALEC OTO oNnUELo
Twv 100Q pe opoatoviko kaAwdlo twv 50 Q n téooepelg oto onueio twv 200 Q.

Ol MAeup£g ou akTvoBoAouv, UmopoUV va TIPOCOUOLWO0oUV PE KEPALEG OXLOMNAG TOTOBETNUEVES TTAVW aro pLa ground plane emudavela,
oKTWVoBoAwvtag mpog oto ULod nuodaiplo mavw and tnv PeTaAALKA emidaveLla ou cuumnepldEpetal oav ground plane Kal mpog otnv
TMAgUpaA NG patch kepaiag.

H kepaia avtr), €xeL éva moAU kaAo front to back ratio pe képdog 3db . EmumAéwv ala 3db pmopouv va mpooteBouv S1OTL UTIAPXOUV ALXUEG
oKTWVOPBOALOG, £TOL CUVOALKA £XOUUE HEYLOTN KATEULONVTIKOTNTA oToV dfova twv Z, 8 €wg 9 dbi .
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Figure 4 shows a typical radiation pattern for a square, half wave patch.

Phi= 90

50/

1500

Pi=z70
Main lebe magainde - 9.2 0B

Masin lobe direction = 0,0 deg mwoo— —
Angulae width [3 48] = B3.1 deg Ee SO BT
Side Johe level = -18.2 4B

NOAQzH PATCH KEPAIAZ

To Eninedo oto omoio 10 NAeKkTpIKO Medio petafArAeTal, eival yvwoto cav eninedo moAwon . Xtnv patch kepaia, otnv noia avadepdkape
HEXPL TWPO KOL OTO CUYKEKPLUEVO onueio Tpododooiag, EXEL yPOAUULKA TIOAWGN, KLa KoL TO NAEKTPLKO MedSio peTaBAAAETOL LOVO OFE [l
S61evBuvon. Auti n MOAwon umopel va eival kaBetn n oplovtia, avaloya He TNV B€on Tn¢ Kepaiag wg mpog To €5adog.

OL 50pUdOPLKEG ETUKOLVWVIEC HEV AEITOUPYOUV OWOTA OE YPAUUKES TTIOAWOELG, AOYW TNC oTPEYNG TOU SLavUOUATOG TOu NAEKTPLKoU mediou
HEOW TWV aEPiwV TNG Lovoodatpag . To peyebocg tng otpedPng eivar 1/(ouxvotnta) A2 . ( faraday rotation)

faraday rotation

—

A\ o

R

o
Bed

H kukALkr) moOAwon eivat davikn , Aoyw tng avegaptntng 6€ong tng kepailag oe oxéon e to £6adog.

ZTNV KUKALKN TIOAWWPEVN Kepaia, To NAeKTPLKO Tedio petaBarAetal petalt Twv dUo emumédwv X @ Y pe to 6o péyebog kat pe Stadopa
daong 90 polpwv.

To anotéAeopa eival tautoxpovn cuviTapén kot twv Vo modes, pe kabBuotépnon daonc 90 HolPwWV OE OXECN TNG ULAC HUE TNV AAAN.
H kKukALkn moAwaon Stakpivetal oe de€lootpodn (RHCP 0-90) kat aplotepootpodn (LHCP 0 +90) moAwon.
Edv n tetpaywvn patch kepaia tpododotnBel oe Vo onueia kal mpooteBel oto €va kaBuotépnon 90 poipeg otnv daon, TOTE EXOUUE

KUKALKN TTOAwon.
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< TM10 >

Mua GAAN poogyylon ival va KAVoUu LE TG U0 Slaotdoelg TnG kepaiag ( X@ Y ) Alyo dtadopeTikég HeTalL TOUG OTO UNKOG.

Tote Ba untapéouv U0 SladopeTikeG cuxvotnteg cuvtoviopou fa @ fb pe Stadopetikd RLC. Autr Stadopd SnULloupyel HETATOMLON TNG

daong kata 90 poipeg.

90 i i

#1

1
1
1
1
1
1

45 L-- R, NI IR S T Rl 1 L2 g [Cres e e i T =

y I
i
1
1
1
1
1
1
1
1
I
1
1

Phase {degrees)
& o
{

-90
fa f0 fo

f
reguency Etot éxoupe pia cuyvotnta fO pe elpoc and fa péxpt
fb. pe kukAkn mMoAwon.

KukAlkn moAwon pnopel va SnuoupynOel os pla kepaia patch edv ol MAeup£g TG elvat Alyo StadopeTIKEG.

https://www.facebook.com/willchan.rakkanam/videos/3273697832659325/

dBi

8.9
5.26
1.62—

-2.01—
-5.65
-9.28—
-129—
-16.6

-20.2 9
-23.8 3
-27.5
-31.1
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https://www.facebook.com/willchan.rakkanam/videos/3273697832659325/

TM10 5 fa

TMO1 > fb
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KATAZKEYH PATCH KEPAIAZ

100mm¢ Stesl Can
feeding point Top cover

2400MHz Patch feed
(7N1JVW style) for 80cm Dish

2001/8/12 by JFEBCC

|

Element
{ 0.3mm-t Copper plate ) Spacer

1 ™ ﬁ/ '
i P
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REAR VIEW

FEMALE N H
CONNECTOR

SIDE VIEW

NYLON SPACER

0.010 £0.251 THICK
ERASS SHEET

0.090 [2.29] THCK
ALUMINUM  SHEET

PATCH DETAILS

0.3150 [8.001 = 1.9291[49.00] —={
‘ 1.1220 [28.50]

+

19291 [49.00]

©0.3150 [5.001 /—oc‘owl o001

16535 [42.00]

0.1981 £3.00] —o=| |w—

FRONT VIEW N

/ |
N—/

REFLECTOR DETAILS

[=—2.0000 [:050]——1

04.0000 [0101.60]

1.4685 [37.30]

00.1250 [03.17]

=

2.5315 [64.301

DIMENSIONS ARE IN: INCHES [MM]

DRAWN BY: T4 ZIERAT - K3TZ

BASED ON A DESIGN FROM FNLVW
09 NOVEVBER 20!

‘ 24 GHz LHCP PATCH ANTENNA )
01 J

i ¢

/)

/ X)Y=828

oy

feedpoint

\\
\‘

™
7}
n
| 1
1\ |
A L/ |
55.3 |10.2]
: /‘/ I
| e :
! I
I I
| I
b=
105.0 )‘I
Front view
Construction

L

Dimensions in millimeter (mm)

e ca 5.0

3.0%

Side view

I VI VY

Cut the material according to the dimensions given above. Drill or punch 22mm holes in the
respective centres of the plates. Cut the waveguide with a pipe cutter and deburr the ends. Position
the plates onto the waveguide so that they are centred. Drill a 1 mm diameter hole through both
plates at the feed point position (X=8mm, Y=28mm). Mark out, drill and tap the mounting holes for

your chosen connector on the reflector

Prior to soldering, degrease all parts with hot soapy water and clean with Scotchbrite or wire wool to
ensure the surface will solder perfectly. First solder the reflector on the waveguide, see the picture
below. Keep the plate aligned at 90° to the 22mm tube at the right place (e.g. with an olive or clamp
ring under-neath), hold the assembly in a vice, taking care not to crush the copper tubing and ensure
9 - 10mm of 22mm tube is protruding above the reflector. Don't use excessive solder. Flux paste will
aid the process.



Patch kepaia pe pikpopeTpikr) Bida cuvtoviopoU kat LNB yia Anyn

Patch kepaia StmAng tpododooiag e pIKPoHETPKA Bida cUVTOVIOHOU

KEPAIA ®AKOY

imm

inside outside

wave guide end Material: PAS
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H kepaia ¢pakol xpnoLUOTIOLELTAL YL TNV CUYKALON, N amokAlon onuatwy RF, o€ cuvOUOOUO e KEPALEG EKTTOWTNG, OTWG KAl AnYnc.

Ztnv SumAn kepata exkmounnig kot AnPng ywa tov Oscar 100, mou Bpioketal oto focus point Tou mapaBoAlkol KOTOTTPOU, UITPOCTA Ao TV
patch kepaia ekmounng kat otnv €icodo Tou Kupatodnyou mou kataAnyel oto LNB , Bpioketal n kepaia akpAitkou ¢akou.

Katd tnv ekmourr, o pakog TonobeTeltaL 0To onuelo eotiaong, €toLn e€epyxOpevn aktvoBolia va €xel popdn mapaAAnAwyv onUATwWY.
Kata tnv Aqdn, n aktvoBoAio KTumd otov MOAUECTEPLKO GaKO Kal StabBAdtal, OMOTE CUYKEVIPWVETAL OTO OnElo eotiaong.
Yniapyxouv 0o tumol pakwv, ol moAueatepikol, N pakol kaBuoteproelg Kal oL peTaAAkol pakot.

Itnv potwypadia dtakprivoupe oto focus point Tou mapaBoAlkoU KATOMTPOU, TOV CUVSLACMOG TwV SU0 KEpALwV eKMoun¢ patch antenna
kat AnPng, ue o6riynon moAueotepikou ¢akouL yia to LNB.

- RF VECTOR IMPEDANCE ANALYZER

NI201SA

e PYTT- OO0 |
; ;‘ﬁ‘j-]-‘_

Y INSTRUMEN

PLANE WAVE

Lens Plane wave front Lens LENS | | |

. o ‘ I I I

Loatoiior P | |
food aniona L i A ! ! § A

5 ° (o ety ) { | | |
oy 4 POINT ™ B > l : B

/1' ; % : Incoming rays SOURCE \\\\ l\\ : : :
L i / . B c " | K

Focal point _ E N Focal point / _ ) | : : :

_— A Di-Electric Lens : : :

ransmit Mode Receive Mode
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Travel time along AEFD equals
travel ime along ABCD. Horn Feeding Lens Antenna
Figure 3-1 Figure 3-2

i

O]

AXIS

RADIUS OF CURVATURE

/
N
LENS FOCAL LENGTH — DIETANGE

LENS FOCAL LENGTH ——{

ggbgéE e a7 Eia i METAL: EENS ANTENNA: DOUBLE“.,CPE'\‘/,CE METAL LENS ANTENNA - ZONED TO REDUCE THICKNESS

Figure 3-6 Figure 3-7 NISWT & KBIVC

Itnv pwrtoypadia dtakpivoupe Stadpopa 16N pakwv pe SLadopeTIKES LOLOTNTEC

name Lens | relative forward gain dB -10dB angle return loss dB
cilinder large 1 5,9 68 -15,5
cilinder small ) 5,6 77 -15,5
Rocket 3 5;5 83 -20,5
print big 4 4 90 -30,5
poty 5 3,5 91 -26,5
HB9PZK 6 3,5 91 -31,5
print small 7 2,5 109 -25,5
open waveguide 8 0 149 -19,5
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QUADRIFILAR BACK FIRE ANTENNA

Openc r tube
Ft)o let gg le out

To preamp

oop

(I used coax)

Inner Coax

H kepaia QFH, amoteAeitat anod §vo loops. Mpokeluévou va SnULoupyrooupe KUKALKA TIOAwGON, lval amapaltnTto, OTL Ta PEUUATA KAl 0T
Svo loops, va €xouv Stadopa ¢paong 90 poipeg.

AUTO UTopoUE va TO ETUTUXOUE UE pia (phasing line ) ypapun, yvwotn anod Tis ( turnstile antennas) n tig cross yagi.
H o Stadedopévn Avon eivat, ta dVo loops va €xouv eAadpwe Stadopetika Mikn.
AuTO €xEL 0QV QATOTEAECUA TO PEUMA OTNV Mio AoUTIA va VL ETAYWYLKN KoL OTNV AAAN , XWPENTKN.

H oUvdeon toug otnv kopudn (back fire antenna)

1
et

=
=t

n otnv Baon eivat oxedov 50 Q.
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To povo mpoPAnUa Tou amopEVel eival, OtL To onueio tpododooiag .

Onwc¢ oTIC TEPLOCOTEPEC KEPALES , EIVAL CUUUETPLKO.

AUTO onuaivel 0Tl 6V UmopoU e va cuVvEEoOUUE coax KOAWSLO , (AOUUUETPO) O€ aUTO TO onpelo.
Transformer.

Mrmiopoupue va ptiafoupe €va balun transformer otnv kopudn ya 50 Q.

Choke .

ITPEPOVTAG LEPLKEG OTPODEC ATIO TO OUOAEOVIKO KAAWSLO aTNnV Kopudr) , Ba KataoTtr)ocou e To Urhevtal va cupnepldEpetal oav RFC choke
TIOU UITAOKAPEL T €EWTEPLKA PEVHATAL.

H ocuvBetn avaotaon otnv kopudn eivat idla kal otnv Baon , £€ToL pmopoupe va. Tpododotricoupe TNV Kepaia otn Baon , aAAalovtag Tov
AoBo6 aktwvoBoAiag, and back fire og end fire.

“"H kepaio auth eivat Wavikd v tnv Ajdn Sopuddpwy Stadopwv TUnwv tpoxtwv (LEO, MEO ,HEO), Tnv
Xpnowomoww ya tnv AnPn tou ISS pe moAU KaAG AMOTEAECUOTA, VO CNUELWOOUME OTL AOyw Tou Wlattépou back fire Aofoul aktwvoBoAiag, n
AnYPn Tou onUatog o€ OAo To NuLodALPLo £xeL oXeSOV TNV Lola Evtaon.

‘EtoL, n AN tou onpuatog tou Sopudopou apxilel oxedov pe tnv avatoAn Tou dopuddpou Kal TEAELWVEL otnV dUon, Ue TNV bla oxedov
gvtoon.

‘Evag KaAOg po evioxutn¢ xapunAou BopuBou, Bonbdel mapa moAU.

To link auto eivat moAv xpriowo otov oxedlaoud ¢ QFH
Kepaloag.

http://jcoppens.com/ant/gfh/calc.en.php

Tnv Kepaia auTh UMOPOUUE va TNV Xpnolpomnotjcoupe oav kepaia feeder, otnv prime feed kepaia mapaBoAikol kdtomtpou, ylati Sev
adnvel RF okiaon oto VERTEX (kévtpo Tou Katomtpou). Aev Loxuel To i6lo yia offset antenna.
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To enopevo link poag divel kataokeudotnka otolxeia o video, plag QFH kepaiag yia ta 2.4GHz

https://www.youtube.com/watch?v=agZ0r4T8I13w

6/8/2019 Qi i icoidal antenna - ipt on-line

Number of turns (twist)
What's the twist of the antenna? (normally 0.5 (180 degrees)
Length of one turn
A few variations of the antenna exist. Normally the circumference (length of the loop)
is1 1gth, but 1.5 1gth and 2 1gth versions exist.
Bending diameter
As it's impossible to bend the comer abruptly at 90 degrees, this value is needed for
the calculations. It's measured from the bending center to the center of the tube.
Conductor diameter
External diameter of the tube or coax cable.
Diameter/height ratio
Most frequently this ratio is 0.44, but slightly lower values (0.3 to 0.4) give better
horizon coverage.
Wavelength
Wavelength, corresponding to the selected frequency.

Cc

Wavelength, compensated according to the conductor diameter.

Bending correction
Correction value needed according to the bending diameter.

Total length
Total length of the loop, before compensation.

Total loop cmpensated length
Total length of the loop, compensated for the bending effect, and the fact that the loop
must be slightly larger (or smaller). This is the amount of tubing necessary for this
loop.

Compensated vertical separation
Vertical separation (without the 'bends').

Compensated horizontal separation
This is in fact the horizontal part without the 'bends', and corresponds to the horizontal
pipe necessary to support the cable.

Antenna height
Height of the loop (twisted!).

Internal diameter

The diameter of the (imaginary) cylinder on which the loop would be wound.

N ‘:‘\__ 4 - ’
Home
Antennas
—s Input the data ]
LEMB O Thanks to suggestions of Kevin and Barry Fittler, and the insistence of many
Deutsch others, I've finally made a bit of time to do ‘repair work’ on the calculator. Please
report problems, if any.
QFH
i . I
Matching |Design frequency, 2400 MHz
c Number of tums (fwist) 05 v
. Length of one turn [1 v wavelengths
Dimensions  |[Bending.radius 1 /mm
Sroundelans  [Conguctor diameter 14 Imm (optimum: 1.1 mm)
Pictares; Width/height ratio 04 |
Related: | Calculate |
Si .
Results |
Wavelenath 125 mm
Compensated wavelength 131.7 mm
Bending.correction 0.4 mm
Larger loop
Total length 135.1 mm
Vertical separator 502 mm
Total compensated lenath 136.8 mm
Compensated vertical separation 482 mm
Antenna height H1= |41.3mm
Internal diameter Di1=_[17 mm
Horizontal separator D1=_[18.1mm
Compensated horiz. separation Dc1= [16.1 mm
/812019 Quadrifilar heficoidal antenna - Javascript on-iine calculator

128.4 mm
47.7 mm
130.1 mm
45.7 mm
H2= |39.3mm
Di2= [16.1mm
D2= [17.2mm
Dc2= |152mm
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https://www.youtube.com/watch?v=agZOr4T8I3w

The Es’Hail-2’s wideband DVB-S2 Digital video Amateur tv

To beacon tou &opudodpou ( Es’Hail-2’s wideband DVB-S2) otoug 10.492,500 GHz, mavta eKMEUMETAL yLa TV aviyveuon tou Video.

H yndrakn tnAedpaon €xel moAAa Stadopetika standards, to Baowko eivatl o TOmog tng Stapopdpwong. ( Mwg ta dedopéva
kwd&lkomolovuvtal, péoa oto RF carrier).

H TaxUtnta AstypatoAnyiog ava dsutepoAento. Picture mode (DVB-S, DVB-S2, KAm).
To FEC (forward error correction).

Eniong, PID (packet identifier) to omolo kat avayvwpilel To mpoypappa.
Owmpodlaypadéc kabopilovral amo to mMPwWTOKoAAO.

ETSI EN300-468 specification.

H moAUmAeén otnv Yndlakn tnAedpacn €xel éva eVpog 8 MHZ. Itnv padloepactteXVik TNAEOPOOH , XPNOLUOTIOLE(TAL TTOAU ULKPOTEPO
gUpog nou ovopaletatl Reduced Bandwidth TV (RB-TV).

Ot eunoptkot §ékteg Sev umootnpilouv AUTEC TIC TpodlaypadEéc , £ToL eldikol 6ékteg (MINITIOUE) kataokevaopévol amo tov F6DZP kat
GANOUG, ETUTPETMOUV TOV EAEYXO TWV €EELOIKEUUEVWV TIAPAUETPWY, TIOU EXOUV OXEON LLE TNV EKTIOUTTH TNC PASLOEPACLITEXVIKNG TNAEOPAONG.

Mta urtoonpeiwon, o Ttithog MINITIOUNER , pue R oto téAog avadépetal oto Hardware PCB, kat o tithog MINITIOUNE xwpig to R oto téAo¢
avadépetal oto Software.

‘MiniTiouner’ Receiver

@Available as kit or built unit

&PC based with software by F6DZP

— Gives totally flexible receive system
— MPEG-2, H264 and H265

— 33Ks to 27 Msymbols DVB-S, DVB-S2, for HD-
TV, DATV and RB-TV

@See https://batc.org.uk/

To MiniTioune kataokeudotnke amno tov F6DZP, sival éva USB tuner ou oxedLAotnKe €L6LKA yLa TNV padLOEPACLTEXVLKA TNAEOPACT KO
KQAUTITEL TO EUPOG TWV CUXVOTATWV amnod, 143 MHZ £€wg 2450 MHZ , (kavo va AdBet tov Oscar 100 onwg kat dAAoucg Sopudopoug Xwpig
TPOTIOTIOLNOELG, N EMUTAEWV Up-converters.

MNa neploodtepeg mAnpodopieg (BATC MinTioune ) .

Ol mepLocOTEPEG PASLOEPACITEXVLKEG EKTIOUTTEG TNAEOPAONC YIVOVTAL OE PELWUEVO EVPOG TNG TALEWG ULKPOTEPO TOU VO MHZ. (Reduced
Bandwidth DATV (RB-TV)) 90% tn¢ exnoumnng tou Oscar 100 yivetal o RB-TV.
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To MiniTiouner
elvat éva KIT amo tv BATC katl cuvodeUEeTaL Ao KATOOKEUAOTIKEG 06NYLEC .

Mmnopei va kavel A\fpn oe modes. DVB-S, QPSK, BVB-S2, QPSK, 8PSK, 16PSK, 32PSK, amo broadcast kat amateur TV pe dstypatoAnyia (SR)
27 M symbols péxpt kat 33 Ksympols ava deutepoAento.

Eniong umopel va kavel AnPn onuatwyv DATV kat €ival To pévo cuoTnpa LKavo yla authy Tnv Afgn .

Reduced Bandwidth (RB-TV) 18aviko yia tnv Angn and tov Oscar 100 xwpig e€wtepikols frequency converters.

¢ e PR e .
L CRaTE o
—— | e e ‘ ’f&b
» ;" . u ks e
O ;.. .'. V
0000
1 '] &
By, -
o
3 =
o
-
-
o

To Mini Tioune Software

Otav 1o Mpoypappa apxioel yia mpwtn ¢dopd, Oa epdavioTel pia lkOVa OTTWG.

MiniTiouner with NIM Serit FTS-433x detected
(MiniTiouner schematic: www.Vivadatv.org)

Please Wait 10 sec, Minitioune V0.8 is loading...

MiniTiouner Splash Screen

Meta amno Aiyo Ba spdaviotei To facikd mapabupo Tou MpoypAPUATOG
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Receiving Es'Hail-2 GeoSat — George Smart — M1GEO

o e——
W MINITIOUNE v0.23s - Receiver/Analyser DVB-5/52 144 MHZ to 2450 MHz - SRmini =65 £S5/ - for MiniTiounerMini Tiouner-Pro x
| |
(SR(S) Freakh2))( Tuner ) " NIM . Serit FTS-4334L (7 Pibs D |
o o || eomren | MiniTioune
‘ = Basofland Gain o - S ~— ot | == DVB-52 ATIA .
Oftest> - o700 || g as " 15 e
0 | - -
srzo00 | 00100 o Frequency (kHz) T L hnzse|
Freq asked 742000kHe Freg set. 747004 kHz HOlowsR | bl
SR125 [ 2335MHz igraasacrl | PID s
 J 1 MH2 Froq —> | 742694 kHz Freecs2d | pp2se)
skzso | szmre | .
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,
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z
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FEC ToVes B : Tmed 8 Q) Tie2 30 S1168 Heg | 1080
W 12T s L)0VB-52 2Hy - S
W 239 3 @AUTD ®)OFF k| ks
Fasv sa T o1 - s s
reIw IR s JTarget dev. 1689kHz Deviation: 1690 kHz = et e
W esw anr 28 g

¥

(" Web Station ID:1 "\ Symbolrate (kS) R

SA ser 19998895 A
Deviation 213S Ol

Norolk UK GEE o
J0020K Preamp 20 (@ || 40 2 SR—’

B0l Dk Ex | Gan 12168 i Carrior Width: 2700 Khz
Pict:
P o te4n
st 3
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op  Wab WebEr
\Jiming 3| cec 00000 0
- dBm '- @R . Viesie | 0 1
g % ) Voer [ ] &l &
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arier Lk mingyLo ck %
° . 488 0000 A
e | 0 Quit
O camier (SR () Full RFPw-11dBm S/MNMER 7dB  Constellations | Bytes recvd 69748 Exot

MiniTiouner in ‘Expert’ mode receiving Es’Hail-2’s main beacon.
Mini tioune.

Mn aAAQEETE KOWLA TTAPALETPO OTO TIPOYpAUpa Twpa. MNpwta kavte AnPn Tou Beacon, ylati to beacon €xel yvwoTtéC mMapaAPETPOUC.

10.492 10.493 10.494 10.495 10.496 10.497 10.498

10dB
Beacon (DVB-S2, 2MS/s QPSK, 2/3)

Beacon & Simplex DATV Simplex DATV

AP tou Es Hail-2 (Oscar 100) DVB Beacon

Mpémnet va tovicoupe otL o wideband transponder otov Oscar 100, £€xel opllovtia MOAwWoT, PETEL AomwV va tpododotricoupe to LNB pe 18V
DC yia va aAAd€oupe tnv moAwon tou, n va nteplotpéPou to LNB 90 poipeg o owadnmote katevBuvon.

To Minitiouner, £xeL SU0 jumpers Tou emITpENOUV TNV Tpododocia tou LNB pe taon DC péow twv LNB — F connectors kat Sta pé€cou tng
pnovadag (Serit module). Oa tig evtonicoupe navw oto PCB cav LNB_A1 @ LNB_A2.

ITNV EMAvVW aploteprn ywvia tou Baowkou apabupou tou Minitioune, Ba ol e éva mapabupo, mou Ba BaAoupe To sample rate (SR) kat tnv
ouxvotnta os KHZ.H cuxvotnta tou beacon sivat kevtpaplopévn otoug 10.492,500 GHZ kot ekmépmetl DVB-S2 pe 2 MS/s QRSK dtapopdwon
xpnowomnowwvtag, 2/3 FEC (forward error correction). Entiong mpémnet va emAé€oupe n AUTO n DVB-S2 mode, Kot Vo TOEKAPOULE OTO KOUTAKL
yia 2/3 FEC enabled.
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EyKOTAoTOoN TOU MPOoypAppatog tou Minitioune

1/8/2019 Forum DATV-vivadatv.org -Mmniticune V0.8s for al MiniTiouners or MiniTiouners-PRO

1 post*Pagelof1
Miniti J

by EGDZP » Fri 20 Apr 2018 12:38

Hello,

Minitioune VO0.8s is ready for download. / Minitioune v0.8 est
disponible pour le téléchargement.

Minitioune SR250 standard PRO jpg
TEPLOOOTEPEC MANpodopieg Ba Bpoupe oto SLadikTuo , yla TNV EYKATACTAC! TOU TTPOYPAUUATOC .

http://www.w6ze.org/DATV/InstallingMiniTiouner onWin10.pd

Installing MiniTiouner_v0.4c on Windows10

This set of instructions is intended to outline everything needed to install MiniTiouner on Win10 in one place. There are four installation and
testing areas for installing MiniTiouner_v0.4c with the hardware tuner on a Windows10 computer. Install the FT2232H USB driver for the
MiniTiouner boarde Inspect the FT2232H USB-controller module for correct internal memory programminge Install LAVfilters CODECs and
test the board and test the DirectShow filterse Run the MiniTiouner_v0.4c executablee & perhaps adjust the decoder filters being used. 1.0
Install the USB driver for the MiniTiouner board 1.1) download a FT2232H device driver from the FTDichip website (the FTDI CDM driver :
http://www.ftdichip.com/Drivers/CDM/CDM21218 Setup.zipl) 1.2) also download a tool called FT_PROG (also from the FTDI site) that will be
used to check the configuration of the FT2232H module to confirm it contains the BATC programming 1.3) plug-in MiniTiouner board and
install FT2232H driver by allowing an internet connection to find the driver (it is all done silently on Windows 10...wait perhaps 5 minutes for
installation to become completed) 1.4) if the Win10 auto-install works correctly, then the CONTROL PANEL Device Manager will display two
new entries for USB Device Controllers (see screen-capture below): e USB serial controller A # USB serial controller B ...ELSE...follow the
driver-installation manual steps for FT-2232H in FTDichip drivers Application Note AN_396 (for Win10) Windows10 Device Manager showing
correct installation of FT-2232H device driver in the USB-controllers area 2.0 Inspect the FT2232H USB-controller module for correct
programming 2.1) download the FT_PROG app note AN_124 User Guide for FTDI FT_PROG Utility 2.2) install and use FT_PROG tool to now
confirm that the USB-module contains the BATC programming for the NIMtuner (and is in Direct D2XX mode) 2.3) select “Scan and Parse”
from the “EEPROM -> Devices” menu of FT_PROG 2.4) select HARDWARE SPECIFIC....first PORT A HARDWARE should be already set as R$232
and DRIVER can be set to VCP or D2XX 2.5) Next PORT B HARDWARE should already be set as 245 FIFO and DRIVER should be set to D2XX
DIRECT 2.6) If FT_PROG shows everything is correct in steps 2.4 and 2.5...go directly to step 3.0 ELSE...if necessary, there is excellent
procedure to fully re-program the FT2232H module internal memory contents on the vivaDATV website at
http://www.vivadatv.org/viewforum.php?f=80 (English) 3.0 Install LAVfilters CODECs and test the board and test the DirectShow filters [Note:
Pierre HBOIAM-F8BXA cautions that when performing the two working tests of the MiniTiouner (TestMyMiniTiouner and
CheckMiniTiouneDriverAndFilters), to be attentive to temporarily disable the antivirus, especially AVAST, to prevent it from erasing these two
test files ! ] 3.1) Be sure that you have the good codec: install LAVfilters ...... http://www.videohelp.com/software/LAV-Filters (currently
version 0.68.1 ) 3.2) Be sure you have registered the "usrc.ax" file in the windows registry by running the file “install_usrc_ax_winXP.exe“ tool
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as an administrator (NOTE this tool will work OK on any version of Windows from WinXP to Win10) 3.3) move the downloaded
Minitiounev04c_pack folder to a convenient document location. DO NOT install the Minitiounev04c_pack folder in the Windows Program
Files area because MiniTioune_VO0_4c does not have admin rights to run there. 3.4) You can test your MiniTiouner board using the software
"TestMyMini Tiouner_v1_3b" You must have 0 errors. 3.5) test that all is good using the software tool "CheckMiniTiouneDriverAndFilters
VO_2b" All LEDs should be green. 4.0 Running the MiniTiouner_v0.4c executable [Note: Jean-Pierre F6DZP cautions that you do NOT want to
use a generic Windows video driver for the Graphics controller card on your PC, ...ELSE...you will not have successful access to a "Video Mixing
renderer". Some graphic cards have a bad driver that doesn't allow the use of a "Video Mixing renderer" after the decoder filter, but only a
simple "renderer". So you will absolutely need a good/recent specific graphics driver from the manufacturer (not Microsoft) for the graphic
card in your PC.] 4.1) Make any necessary adjustments to the minitiounr.ini file for desired frequency and SymbolRate, etc. to start your first
test. ...(NOTE: the software now automatically detects any kind of "acceptable" NIM tuner) 4.2) Make sure the there is a transmitted DVB-S
signal out there for the tuner to receive. Then power up the MiniTiouner board...and start the "Minitiounev0.4c" executable file. Make any
adjustments to frequency and the expected SymbolRate etc until you see the modulation constellation displayed by the MiniTioune software
screen. 4.3) It is possible that you can have poor video being displayed on the screen of the MiniTioune Analyzer on your particular PC? If you
have poor video (my video was initially very “jerky” ...maybe 1 FPS because Windows had not chosen the LAV video decoder filter...but
instead chose “Microsoft DTV/DVD video decoder”), then you may have to install GraphStudioNext to manually choose the LAV video
decoder. 4.4) Install the free GraphStudioNext executable in the same folder as the MiniTioune executable to inspect and select and adjust
DirectShow filters and the graph to work best with MiniTioune executable on your PC.

v0.5 beta =DVB-S and DVB-S2
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Kataokeun tou 8éktn Mini Tiouner

To Kit tou 6€ktn amoteAeital amnod névte BaoKEG LOVADEG.

PCB board

Voltage Regulator

Tuner Module

USB Converter board

Ta utodouna e€apTrpaTa Ta BPLOKOUE OTA NAEKTPOVIKA KOTOVTALOTAL.

MNpwta Baloupe avrotaocelg kot S16douc, peta DC jack Fuse Holders & Voltage Regulators kat akoAouBouv , Sockets & USB converter Board.
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MiniTiouner: basic Schematic

* MINITIOUNER * F6DZP
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MiniTiouner v2.0" ‘ [ MiniTiouner v2.0°
designed by F6DZP “\ designed by F6DZP

BATC PCB G4EW), GBGTZ BATC PCB G4EW), 'GBGT MiniTiouner v2.0
GBGKQ. G4KLB. GOMIW | y GBGKQ. G4KLB, GOMJW 3 § @ designed by F6DZP

- - = BATC PCB GYEW). GBGTZ,
® GBGKQ, GLKLB, GOMIW

MiniTiouner v2.0"
designed by F6DZP

~ BATC PCB GUEWJ, GBGTZ,
[ GBGKQ, G4KLB, GOMJIW
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© Occupied bandwidths can
be 200 kHz - 8 MHz

&, Most signals are <IMHz
wide

© Some experiments below
100Khz

@, DVB-S2 with H264 / H265
video

DATV Bandplan (draft)

CMD Uplink

8 MHz

Beacon: 2403,000 MHz, 2.4 Msym (BW=3 MHz, DVB-S2)
User 1:  2405,350 MHz, 1.2 Msym (DVB-S2 or DVB-S)
User2:  2407,000 MHz (see User 1 and Command Uplink)
User 3:  2408,700 MHz (see User 1)

User DVB-S2: 8PSK with 2/3 FEC,BW =1.5 MHz
User DVB-S: QPSK with 7/8 FEC, BW = 1.62 MHz

Cmd Uplink: 1.2 Msvm / 3.6 Msvm. ~ 9.3 Mbit Data

feeder
@ Dual band dish feed

— 2.4GHz patch
— LNB 22mm waveguide
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E®  wideband band plan D

Beacon and Simplex DATV Simplex DATV RB-TV

EEERNEEN

Narrow Beacon 125KS 125KS
| Simplexavs | Simplexams M [ | ] |
333KS 333KS

Wide Beacon Maintenance Uplink

2401.5 2402.5 2403.5 2404.5 2405.5 2406.5 2407.5 2488.5 2409.5
Uplink (MHz)

10491.0 10492.0 10493.0 10494.0 10495.0 10496.0 10497.0 10498.0 10499.0
Downlink (MHz)

10dB ) 250KS, 497751
Beacon (DVB-S2, 2MS/s QPSK, 2/3)

0.9MS, '494.756

S500KS, '496.249

Beacon & Simplex DATV Simplex DATV

Users: 169 DATV Bandplan Link Open fullscreen

S-Band 2.4 GHz WB-Uplink (DATV):

— wide band modes, DVB-S2

— peak EIRP of 53 dBW (2.4m dish and 100W) required
— RHCP polarisation
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DATV transmit systems

To transmit DATV on Oscar 100 you will need a system to generate DVB S or DVB-S2 (preffered) on 2400MHz.

Camera

LimeSDR
PCor use or L Variable
Portsdown DATV [ Attenuator

dBm
Express

Cable
Driver
Amplifier

Optional

Transverter

" PTT Line
24
Power GHz
PAto Dish Feeder Amplifier Filter Long Feeder to PA and dish

- -~ —7'f : T,
A ed > I - L
—L LW a8 -
Satellites for Communication and Science
Satelliten fur Kommunikation und Wissenschaft

“WB” Transponder (wide band)

Linear Transponder for Digital Amateur Television (DATV) and other highspeed data
transmissions.

- First DATV transponder in space!!

- with 8 MHz bandwidth one or two DVB-S2 carrier in HD quality will be possible
- in SD or lower quality more channels possible

- Assumes S-Band Uplink peak EIRP of 53 dBW (100W PEP into 2.4m dish)

- X-Band Downlink (SAT-TV dish):
90 cm dishes in rainy areas at EOC like Brazil or Thailand
60 cm around around coverage peak =
75cm dishes at peak -2dB T il B

- Uplink Polarisation on S-Band is RHCP
- Downlink Polansation on X-Band is Horizontal !

- DVB-S2 “beacon” from Qatar is planned with
Live WebCam and promotional videos for

transmission wil require 100W into a 2.4m dish

Power Budget (Watts)
8 MHz (4 MHz (2 MHz |1 MHz |0.5MHz
24m |100 50 25 12.5 6.25
1.7m |200 100 50 25 12.5
1.2m 400 200 100 50 25
0.85m |800 400 200 100 50
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Méye0o¢ napaBoAikol AioKOU Kal AnaLtRoELG LoXVOG.
Yndpxouv tpeig petaPAnTic .

1 Méyebog Alokou

2 loxug

3 Taxutnta detypatoAnyiag cupBoAwv.

H woxU¢ mou Aappavetal amno tov §opudopo LETABAAAETAL E TO TETPAYWVO TNG SLapéTtpou Tou Slokou.

My yo 6ioko pe diapetpo 1.2 pétpa, Ba mapoupe 4 Ppopeg tou peyEBoug tng Loxvog (6 db ), and tov dioko pe 60 ekatootd dtauetpo. To
HEYEDOC TNG LoXUOG HeTOBANAETAL QVTLOTPOPWCE avaAoya pe TNV Taxutnta detypatoAndiag, my éva onua 250 KS Ba oteilel SumAdotia oxv
(watts per MHz) otov §opudOpo GUYKPLVOUEVO UE TO ofpa twv 500 KS tng idlag Loxuog.

O mivakag pog Sivel TIC amattioeLg TG LoXVOG O OXEoN UE TNV SLAUETPO TWV SIOKWV TIPOKELUEVOU Vo €XOUE TNV (dla otdbun onuoatog . 250
KS.

How much power?

Dish Diameter | Power Required | SR_ | Factor
- for 250Ks : 125Ks = 15
2.4m 75W LA watts with 1.2mt
2.0 1IW | Y | == I — % :
ot W '333KS | 1.33 dish for 8db
H |S00KS |20 MER
B o = 1000KS | 4.0
> Bl !
fel2m B 1500KS | 6.0
_90cm  S3W
80cm_ STW_
SOcm 10N [Relative Power | Received MER _
_ ; [ 100% 8dB
Power required to achieve same | 80% |7dB8
MER as the beacon at a receiving v
station — eg 8dB MER on 1.2mt ol 7.5 watts,
dish Bl = 1.2mt dish =
e 29 125Ks at 5dB
[20% 1dB 1 MER
[16% 0dB
[13% -1dB
L 10% -2dB_

Conclusion

The Minitiouner / MiniTiouner-Pro project offer us a
USB DVB-S/S2 tuner that can receive from SR 120
kS/s up to 45000 kS/s.

Pipo X8/X9 + Minitiouner = a mobile solution
Narrow Bandwidth DATV is now possible for DX

A good solution for receiving HamTV.

NIM, pcb and others components are available at
the BATC shop

A fully assembled and tested MiniTiounerPro in 2017

All information on www.vivadatv.org Forum
You can also look at the BATC forum :
http://www.batc.org.uk/forum/ 'ﬂ
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https://www.youtube.com/watch?v=PNOhFGfv-4g&feature=push-fr&attr tag=RkcmnVDkby75ibUk%3A6

opportunity for amateur
experimentation

&, Receive is easy!

%, A good transmit capability is
more of a challenge but not
impossible!!

@ Start simple
— Get a receiver working!
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https://www.youtube.com/watch?v=PN0hFGfv-4g&feature=push-fr&attr_tag=RkcmnVDkby75ibUk%3A6

—

i

GO FORIT !

GooDp LUCK !
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Transmitting on QO100




Hello, My Name is Hans From Austria.

Today we’ll go through the Steps that must be taken to Transmit over the Geostationary QO100 Transponder. Please keep in Mind
that there are several ways to do so. We'll di- scuss diff erent Setups and i'll explain how i did it with my Setup. Well also talk a bit
about operation Practice since some Things youll see on the Transponder are not the best Practi- ces...

When i mention Hardware in this Guide its because i have it either here or i bought it for the Pourpouse. | dont get Money or
Hardware for mentioning certain Products here. (Un- for- tunatly... X))

I am not responsible for any Damage that might occur on Hardware or your Health by fol- lo- wing this Guide! Please use your
common Sense when working with Tools and clim- bing on Roofs...




Considerations to be made:
I assume you have already setup your Station so that you can Receive the Satellite. So you should have setup and adjusted your
Dish already.

There are 3 Ways to transmit to the Satellite:

* You can either use your existing Dish that you use to receive the Satellite and add some kind of
Feed. A feed is a small Antenna that emitts RF to the Satellitedish where the RF gets reflected in
the Direction of the Satellite. There are different kind of Feeds like the Dual Patchfeed from
Mike Willis and UHF-Satcom. You can also use Helix Antennas or other Feeds.

“

* You can also use a second Dish where you mount a normal Feed.

* The third method is that you use a normal high Gain Antenna like a long Helix Antenna or a wifi
Antenna. (Keep in mind that you loose 3db Gain when using a non polarised Anten- na) This
Method can be usefull when you dont want to mount a second Dish that is only dedicated to
Q0100 or you manage to mount the QO-100 LNB on your normal Satelli- teTV Setup like DH2PA
did (Pictures below.).
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What Radio will you use?

This one is interesting and should be thought about carefully. Most of HAMS nowerdays have some kind of SDR
Radio at Home. My station for now consists of a HackRF for TX and and Airspy for RX. Later id like to setup my

Station so that i can work over the Satellite without the need of a PC, so i want to use a Stationradio... (C"MON
ICOM RELEASE THE IC-9700 ALREADY !

* Using an SDR: SDR Radios are getting cheaper and powerfull. There are different Radios out there
that can TX on the 13cm band without the need of an Upconverter. Most of them already have a
Connector for a Frequency Reference that will be wanted and nee- ded. You can use the HackRF,
the ADLAM Pluto, the LimeSDR, and many many more... For todays Guide we will use the HackRF.

* You can however also use your Stationradio. The Radio must be capable of Transmit- ting on
the 2m or 70cm Band (depends on the Input Frequency of your Upconverter). The prefered
Voice Mode on Q0100 is USB, you could technically also use LSB... Your Radio should either
have a very accurate TCXO or a Connector or Mod for an External Frequency Reference. When
using your Stationradio you will need an Upconverter wich we will describe later...

o
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Talking Upconverters...

If you want to use a Radio that cannot TX on the 13cm Band on its own you can use an Upconverter. The Upconverter takes the Input
Frequency from your Radio and ,,adds* the Frequency from the LocalOscillator (LO Frequency) of the Upconverter. The Result is the
higher Frequency that comes out of the Upconverter. So lets say the Upconverters LO Fre- quency is 1970Mhz and you send a Signal
on 430.2Mhz the Output Signal after the Upcon- verter will be at 2400.2Mhz. The Upconverter is normally designed for a speciffic
Band. It has Filters build in to interrupt unwanted Frequencies.

There are different Upconverters usable with QO100. Id suggest you use the Transverter from SG-Labs sice i have heard good
Reports. But there is also the Bu500 that can be bought on EBay and the Upconverter from DXPatrol. (There are many more, but these

are the ones i know a bit about.)

Please notice that the Upconverter also needs a stable LocalOscillator, the best Solution is to get one where you can connect an
external Reference...

You also have to check the maximum Inputpower the Upconverter can handle... If your Ra- dios minimal Outputpower is higher than
the Upconverters maximum Inputpower you want to get some Attenuators between them...

The LO Frequency of these Upconverters can normally be set. either over a USB connec- tion, Jumpers or Trimmers.

R S S iy
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., This TCXO drifts like a Motherf% &S$r¢

Quote from @0x47DF on Twitter

When working with rather high Frequencies we want our Oscillator to be as Accurate as Possible. The ,,Unit* of the Oscillators
Error is given in ppm (PartsPerMillion). When you have an Oscillator with an Accuracy of 50ppm at a Frequency of 25Mhz your
Frequency can variy 1250Hz Those Frequencies are often multiplied and so does the Error.

Better Oscillators are TCXOs (TemperatureControlledOscillator) and OCXOs (OvenControl- ledOscillators)

Most of the Equipment have not the best Oscillators installed. Since we work in the 13cm Band wich is Quite High and we also
often use 2 Radios for RX and TX we want to get our Frequency as stable as Possible.

The most common Method today is getting a GPSDO (GPSDisciplinedOscillator) wich is a Frequencysource that uses the Signals
send from GPS Satellites. They got quite cheap and can be programmed for different Outputfrequencies and Powers. The most
common used GPSDO (as far as i can tell) are the ones from LeoBodnar...

Another Method is getting yourself a Rubidium Frequency Standard wich is basically an Atomic Clock. There have been used
Standards (wich can be programmed between 0,5 and 25Mhz) sold over ebay some time ago... They work very well for our uses and
they increase the Uberhaxxor-31337Value of your Shack at least 42%... =)

Id recommend the GPSDO when you want something that just works...

You want to connect the Reference to everything that has an internal Oscillator, The LNB, the RX-Radio, the TX-Radio, the
Upconverter. With such a setup you should be able to get a very stable Signal and you wont have to retune...




Power the more the better?

How much Power do you need to make a QSO over QO1007? Surprisingly little!

When your Antenna is alligned accurately, has a reasonable Size and your Powersource (Radio) is near the Feed you can make
CW QSOs wich a few 10s of mw. You can make good SSB QSOs wich 2-3Watts easily.

Make sure you use a high Quality Feedcable with low Signalloss. Aircell7 looses over 30db on 100m, Airbournel0 uses ,,only* 20db
on 100m. Get your cables short.

You can also put your Gear near to the Feed but that needs a good watherproove hou- sing...

If you need one or more PowerAmplifiers depends on your setup. If you have a short good Feedcable and your Upconverter puts out 3W of
RFpower you might go with that.

If your HackRF puts out 8mw and you have 22m feedline you wont be done with just one Poweramplifier.

Good Results have been made with a small Preamplifier like the LNA4all and an 8W Wifi- booster (that puts out about 2W of RF... go
figure...).

My current Setup consists of the HackRFs 8mw that goes into a LNA4all that puts out 22mw that goes into the WifiAmplifier that
puts out 500mw that goes into the SG-Labs Amplifier that puts out 20W. At full power the feed will be supplied with 8W. Off course
you should adjust your Power at a suitable Level... | hope i get a Preamp soon that is is capab- le of putting out the 500mw for the
SG-Labs PA so i can get rid of the PA-Centipete...

Take a look at the Specs of your Gear and see if you need a PA and if so what PA is suitab- le for you. A good PA in my Eyes is the SG-
Labs PA. (I dont get paid to say that, Im just a Fan...)




OK Lets do this...

We will now go through the Steps to Transmit Signals to QO100. | assume that your Trans- mitting Antenna is Setup and pointed to
the Satellite. If you use a DualPatchfeed as i use you just need to mount it on the Dish. When you use another Antenna you need a
Com- pass and a Anglemeter... You should have a Feedcable in your Shack, you should have all Software installed and enough power
on the Feed to get the Signal to the Satellite. You should also have your Reference Frequency connected to your Radios and if needed
Up- converter and LNB...

I highly encourage you that you try to send on the supposed Frequencies with low Po- wer and low
gain Antennas between Radios inside your Shack. We dont want to be a bad Example for other

Users.

Switch everything on and let it Run for a few Minutes to get on Temperature. Especially if your LNB is not connected to the
Frequency Reference you want to do this. If your LNB drifts badly you can wrap it with some Bubblewrap some Cloth and a last
Layer of Alumini- umfoil. You also want to Weatherproove your Feed...

Make sure everything has Power. The BiasT for the LNB the Poweramplifiers and the Radi- os. We dont want to search an Error for
just to notice that the Power to the Amplifier was not plugged in. Make sure that the GPSDO or the Rubidium Frequency Standard is
locked.

Fire up your RX Software, SDR# in my Case. Before we start with the TX we want to make sure that we 100% know where we are on the
Band... Search for the Upper Beacon of

QO-100 and Zoom in. Set the Demodulator for USB and adjust the Frequency that the Be- ginning of our set Frequency is in the Middle of
the Upper Beacon of QO-100. Note That Frequency.
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Sample rate | 10 MSPS -
Decimation | None >| |=
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Its a good Practice that you have your RX and TX Frequency adjusted so it DISPALY the same Frequency in your SDR Software. In
reality the upper Beacon would be at 10.489800 GHZ. When we would THEORETICALLY want to send on the Beacons Frequency
we would have to set our TX Frequency at 2.400300GHZ. 1"d suggest you send your RX Fre- quency in your SDR Software so it
matches the actual TX Frequency. It makes Things much easier...

Take the Readout of the Center of the Uupper Beacon. In my Case thats 1.100927800GHZ. We want to set an Offset that the
displayed Frequency is 2.400300GHZ so we have to set our Shift (in GQRX its called LO Frequency in the Setup Menu) to
1.29972200GHZ (2400300000 - 1100927800 = 129972200)

Now the RX Frequency Readout should show 2.400300Ghz.
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You can doublecheck your Off set by centering your RX Frequency at the lower CW Bea-con. The Readout should be 2.400050GHZ
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Please be adviced that the Off set might value when our LNB or Receiver is Drifting. Its good Practice when you check if your

Off set is correct from time to time...



I lead you now Step by Step to make your first Transmission.

I"ll use my HackRF and SDRAnNgel to do this but you might use your Radio and Software of Choice.

Connect your HackRF and start SDRANgel.

To SDRangel Mmopei vo. amodropopedcsl ko sijpata DMR, D-STAR

https://www.rtl-sdr.com/tag/sdrangel/
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https://www.rtl-sdr.com/tag/sdrangel/

Now click on the ,,Refresh® icon in the middle of the left Area. Select your Radio and Press
, OK*.
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Select ,,SSB Modulator* in the DropdownMenu and press ,,+ on the Right Side of the DropdownMenu. Make sure ,,RF Amp* is
checked and that ,,VGA* is not too high. (The HackRF puts out about 9mw on full Power but it depends what Ampifiers you have
after your Radio...)
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Take a Look at your RX Software and look for a free Frequency in the SSB Area of the Transponder (2.400190 - 2.400295
GHZ).

Set the TX Frequency to the free Frequency on the left side of the Programm and klick on the ,,>“ Button. You are not transmitting
yet...

DRange -
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On the Right side of the Window there is in the a Button showing a ,,Amplitude* on a Graph. If you press this Button the SDR will
send a Carrier Signal.

Open your RX Software and observe the Area. Click on the ,,Amplitude* Button and let it go for a Second or so. Click on it again
to stop the Transmission and observe if you can see your Signal in the RX Software.

If there is no Signal seen you can increase the TX Power by move up the ,,VGA* Slider on the left Side of the TX Window.
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As mentiond before, i highly recommend you to test everything with low Power and low Gain Antennas in your Shack before
transmitting to the Satellite. Make sure everything works good and your Frequency settings are correct...

If you want to make a SSB QSO connect your Headset or Mic to the Computer and make it the ,,.Default Source”. Got to
SDRAngle Select your Audio Input Device in the ,,Prefe- rence* Menu. Adjust the Volume and if needed the Compressor.

By clicking on the ,,Microphone* Icon you switch your SDR into TX Mode and you send your Audio...
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Since the Readout Frequencies from our RX and TX Radios are the same you can listen for an CQ Call and Dial in the Frequency in your
TX Software and make your QSO easily.

Keep in Mind that you will probably have to increase your Outputpower for a SSB Trans- mission to be heard well.

Congratulations... You made your first Transmission to QO100. Now reward yourself with something you like, like a beer or something
else... I dont Judge... ;)
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Operation Practice 101:

There are quite a few People on QO100 that have a ,,special“ Way to Operate to put it mildly. You can often see Carriers that are
sweeping around the Transponder at full Power getting near to a SSB Signal and then engaging a QSO.

That Kind of Operation is disturbing other Users and does not make yourself liked in the Community.
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So why do People operate this Way and what can we do to do better?

If you have your displayed RX Frequency set to the LNBs Outputfrequency (for example
730.xyxMHZ) its hard to know where your TX will go when set to the REAL TX Frequency (for
example 2400.280MHZ) Nobody can do this in their Head and when you add some LNB Drift this
can be a real Problem.

Nowerdays since SDR Radios are getting cheap and you cannot only hear Signals but you can also see
them you can just send a Carrier swipe around on the Band until you SEE that you are there where you
want to be.

The Solution to this Dilemma is easy, in fact we already did it... When you set your RX Rea-
doutfrequency to the matching TX Frequency (by syncronising to the Beacon where we know the exact
Frequency...) you know all the Time what you should dial in your Software.

Go to the desired Frequency in the RX Software. Dial the ReadoutFrequency into the TX Software and you

are good to go.

Check if you had some Drift from time to time by confirming that the Beacons are at the Right
Frequencies and adjust the Off set if needed.
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TX/RX full-duplex on QO-100 SAT with SDR-Console and Pluto SDR

2.400.250.000

https://amsat-dl.org/p4-a-nb-transponder-bandplan-and-operating-quidelines/

http://www.oe8hsr.at/blog/wp-content/uploads/Manuals/QO100RX.pdf

http://www.oe8hsr.at/blog/wp-content/uploads/Manuals/BuildingThePlates.pdf

http://www.oe8hsr.at/blog/wp-content/uploads/Manuals/PatchFeedAssembly.pdf

http://www.leobodnar.com/shop/index.php?main page=product info&products id=301

http://www.sprut.de/electronic/referenz/frequenz/rubidium/rubidium.html
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Oloxdnpopéves povaoeg TX — RX (half, full duplex)

(€3

HackRF One

HackRF One is the current hardware platform for the HackRF project. It is a Software Defined
Radio peripheral capable of transmission or reception of radio signals from 1 MHz to 6 GHz.
Designed to enable test and development of modern and next generation radio technologies,
HackRF One is an open source hardware platform that can be used as a USB peripheral or
programmed for stand- alone operation.

half-duplex  transceiver
operating freq: 1 MHz to 6
o GHz
* supported sample rates: 2 Msps to 20 Msps
* (quadrature) resolution: 8 bits
* interface: High Speed USB (with USB Micro-B
* connector) power supply: USB buspower
* software-controlled antenna port power (max 50 mA at 3.3
* V) SMA female antenna connector (50 ohms)
» SMA female clock input and output for
* synchronization ~ convenient  buttons  for
programming

HackRF One's absolute maximum TX power varies by operating frequency:
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10 MHz to 2150 MHz: 5 dBm to 15 dBm, generally increasing as frequency
, decreases 2150 MHz to 2750 MHz: 13 dBm to 15 dBm

Transmit Power

* 2750 MHz to 4000 MHz: 0 dBm to 5 dBm, increasing as frequency decreases
* 4000 MHz to 6000 MHz: -10 dBm to 0 dBm, generally increasing as frequency decreases

Through most of the frequency range up to 4 GHz, the maximum TX power is between 0
and 10 dBm. The frequency range with best performance is 2150 MHz to 2750
MHz.

Hardware Documentation

https://github.com/mossmann/hackrf/tree/master/doc/hardware

https://www.youtube.com/watch?v=gx orXHiQk8

https://greatscottgadgets.com/2015/05-15-hackrf-one-at-1-mhz/

https://www.rtl-sdr.com/using-a-hackrf-to-transmit-to-a-local-repeater/

https://www.youtube.com/watch?v=Bb8S J9peD8

https://www.youtube.com/watch?v=cyq 47qghlg
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https://github.com/mossmann/hackrf/tree/master/doc/hardware
https://www.youtube.com/watch?v=qx_orXHiQk8
https://greatscottgadgets.com/2015/05-15-hackrf-one-at-1-mhz/
https://www.rtl-sdr.com/using-a-hackrf-to-transmit-to-a-local-repeater/
https://www.youtube.com/watch?v=Bb8S_J9peD8
https://www.youtube.com/watch?v=cyq_47qqhJg

ADALM-PLUTO

Software-Defined Radio Active Learning Module T
op

https://www.youtube.com/watch?v=XIB47BAupsA

https://www.youtube.com/watch?v=Dhs0fwX0J60

https://www.youtube.com/watch?v=yx4uGhKgfTw

https://www.youtube.com/watch?v=YEeDGSzZc1A&feature=youtu.be&fbclid=IwAR0Qqp8 YsU4gXOMZT24vwD-
vbz64IsRS 2tAb7QyS3XxQqjYlk-rdHbNmE

https://www.youtube.com/watch?v=qy2|KwzfO4w&feature=youtu.be&fbclid=IwAR2sWYFB3Ge699hRKTM7tlJqjGO-sTd-
3fzA0QolLXxIN2EyZPu32zhcrsP4

https://www.youtube.com/watch?v=idW3ysqvMno
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https://www.youtube.com/watch?v=Dhs0fwXOJ60
https://www.youtube.com/watch?v=yx4uGhKqfTw
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https://www.youtube.com/watch?v=qy2IKwzfO4w&feature=youtu.be&fbclid=IwAR2sWYFB3Ge699hRKTM7tIJqjG0-sTd-3fzAoQoLXxlN2EyZPu32zhcrsP4
https://www.youtube.com/watch?v=qy2IKwzfO4w&feature=youtu.be&fbclid=IwAR2sWYFB3Ge699hRKTM7tIJqjG0-sTd-3fzAoQoLXxlN2EyZPu32zhcrsP4

' Overview

Features and Benefits Product Details

Portable self-contained RF learning maodule
Cost-effective experimentation platform
Based on Analog Devices AD9363-Highly Integrated RF Agile Transceiver and Xilinx® Zync Z-7010
FPGA

RF coverage from 325 MHz to 3.8 GHz
Up ta 20 z of instantaneous bandwidth

Flexible rate, 12-bit ADC and DAC

One transmitter and one receiver, half or full duplex
MATLAB® Simulink® support

GMU Radio sink and source blocks

libiio, a C, C++, C#, and Python API

UJSBE 2.0 Powered Interface with Micro-USB 2.0 connector
High quality plastic enclosure

Duo PTT PlutoSDR

2x NO contacts, 0.5A switching

To be installed in the housing on the GPO-AUX connector

+5Y : To be connected to VIN

Adalm Pluto GPO AUX connectar

To be able 1o close the original case, place

the board at the lowest paint and shorten the
9-pin connectar. Place a small insulating foam
if you think the bottom of the board might touch
the adalm components.

T W] [
o v =

'Dun PTT swiicher for Adskm Pl

Fctier _ PAIRSDR PnDVE 2PTT.T3001 | Prost shop Sl net

Du
led in the housing

Tobe install
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bladeRF 2.0 micro

OVERVIEW FEATURES

SOFTWARE SUPPORT & APPLICATIONS

SPECIFICATIONS PRODUCTS
OVERVIEW

bladeRF 2.0 micro

The bladeRF 2.0 micro is the next-
generation 2x2 MIMO, 47MHz to 6GHz
frequency range, off-the-shelf USB 3.0
Software Defined Radio (SDR) that is easy
and affordable for students and RF
enthusiasts to explore wireless
communications, yet provides a powerful
waveform development platform expected by
industry professionals.

Support is available for Linux, macOS, and
Windows. The bladeRF libraries, utilities,
firmware, and platform HDL are released
under open source licenses, and schematics
are available online. The FPGA and USB 3.0
peripheral controller are programmable using
vendor-supplied tools and SDKs that are
available online, free of charge.
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LImeSDR MiINI . ueveessen

An open, full-duplex, USB stick radio for femtocells and more.

https://www.crowdsupply.com/lime-micro/limesdr-
mini?fbclid=IwAR1gfYTZEQ145dvUODVFWg_Y2MTNKNLqiknRbbwYffBKQbS_r-P1xnjkGn
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