Geostaattinen SAT @ OH4AMS

Qo100

Paijathami 2023

Kuuntelu

Lahetys

10489.500MHz down

2400MHz up




Riittdadko 50cm coaxial kaapelia radioyhteyksien pitamiseen ? :)

Kuvassa SP/OH4MS -setup

- POEthernet-adapteri

- Pluto+

- Bias-T -SZM2166 tx esivahvistin
- Edup007 lahetinpaateaste 2w

- LNB Bullseye -Poty dualfeed

OH-hamit ! Nyt lautasia kaivamaan varastoista ylos, ja ddneen :)



Miksi kannattaa tyoskennellad geostationaarisen satelliitin kautta?
- jalanjalki puoli maapalloa QRP tehoilla

- paljon on ruutuja vield aktivoimatta :)







— antenni ei herata ulkopuolisissa epailyksia
— ei ole aikarajoituksia QSO pituudella kuten matalakiertoisilla LEO satelliiteilla
- voit pureskella ratteja omalla kielellasi , ndin on toive ! :)

— radiokeli on aina sama

- RX:aan tarvittavat komponentit ovat erittdin halpoja (740MHz)

- on myos useita Web-RX asemia kaytettavissa



d urten 4 w1 Tacil L
-' - Handwadm -—_: ﬂ ¥ B AnbasPie Patie Blnber

“abbestica [ enasie ] Eraaie
ftop L RE G S W Gam Fodia Proyidir HiSary  seenshat A =
| S Frequengy Automatics Dff~  Ddl- Conliguration - Ciptonn:] LN Etml
| Fwdi K Fingaancy | T Wduband D5F

R Wi

18.489.628.25

=t Awdn: 28

- ilmainen ja erinomainen ohjelmisto saatavilla spektrinakymalla ja
taajuus synkronointi

- on mahdollista kuunnella omaa lahetysta (full duplex)

— hyva kriisiviestintavaihtoehto

— ja yksinkertaisesti siksi, ettd se on mahdollista ja hauskaa ©



NB vaihtoehtoja Rx/Tx ovat

- SDR:

Pluto (full duplex), HackRf, LimeSDR (tarve IT alusta, webSDR)

- Transvertterit:

DX Patrol, SG-Lab, Amsat-DL, Hilberling, TRV Qo100 (tarve radio)



QRO.CZ

10 GHz LNB with PLL and TCXO QO100 432 MHz IF
Product code: LNB10G-432 Our price: 59.67 €
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TCXO 25.78718 MHz- Q0100 10489 MHz is 432 MHz
Ku band LNB

Very low noise

1 ppm temperature stability TCXO built in V + H pol
Supply over one coax

Voltage supply +12V for V-pol

Bias Tee board V + H pol

Supply over one coax

Variable ATTENUATOR in the bias tee

High voltage / current protection

Voltage supply +12V for V-pol, +17V for H-pol

Bias tee connectors: IN (LNB) = F, OUT = SMA and F



Kootut teokset TX UP-konvertteri by G1MFG. Lahde Aliexpress :)

1. TX vaimennin 20dB

2. BPF suodin

3. Mikseri ADL5350 4. Saadettava DDS 5. LNA
6. BPF suodin

7.LNA / PA

8. LNA / PA

Tassa kohdassa muistamme etta RX:na voi kayttaa WEB-SDR



TRV QO-100 EsHail for TRX (10n

Conditlon: Mew

Frice: 1,770.00 PLN

Approximately EUR 399

Bast Offar

b Breathe easy. Retums acoepied.

Shipping: 44.00 PLN (approx EUR

Transverter (TRV) is a complete device to connect to any transceiver with
SSB (USB) emission and output power up to 5W. Through this TRV it is
possible to make communications via the QO-100 Es' Hail satellite
transceiver. -The transceiver (TRX) must operate 29.0-29.5MHz (KF) or
144.0-144.5MHz (UKF). -The TRV's operating band is changed with a DIP
switch, no need to unscrew the case. -Generator high-stability: VCOCXO
(10MHz). -The output power of the TRV at 2,400MHz is 4W power out,
no RX/TX control is required (the TRV has VOX signal 2m/10m). -The
TRV has dimensions of 8x5x2cm. -TRV power supply 12V, 0.3A(RX),
1.2A(TX). -Power supply, cables and Helix 4.5 coil and LNB antennas are
included (everything is in the picture).

https://youtu.be/ugECPK80ojUA

https://youtu.be/9XSU51DwWFOM  ( OH5LK Jussi esiintyy)

https://youtu.be/1CCs8Mcb6Ix8

https://youtu.be/TXql9srj1gs




DYKB ADF4350 137M-4.4GHz

PLL RF Signal Source Synthesizer Development Board SMA

Features:

1, the output frequency range: 137M-4.4GHz(ADF4350)

2, power supply: DC0O02 Interface DC4-9V typical 5V power supply
3, the reference line and ADI official evaluation board layout

4, the output signal: .2GHZ - 4.4GHz fundamental wave (sine wave)
137MHz--2.2GHz(ADF4350) fundamental divide (square wave)

5, the output signal interface: SMA female

6, the default + -50ppm 25M import active crystal. STM32 provides a
circuit diagram and test program in PDF format.

7, control: three-wire SPI control pins and lead locking pin allows all
state functions, including point frequency sweep and frequency hopping,
stepping to be 1K, low frequency step can be to 0.1K, the crystal. to
decide.



Tyokalu lautasen suuntaamiseen ja Eshail Qo100 kuuntelu.
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1. Kuuntelun ja lautasen suuntaamisen voi tehda ilman Potya tai Helixia.
Tavallinen modaamaton LNB konvertoi 10.489GHz taajuuden alaspain
taajuudelle 739MHz. Vastaanottimena voi kayttaa RTL-SDR usb-tikkua,
Adalm Plutoa, tai mita tahansa vastaanotinta joka yltaa 739MHz
taajuudelle.

2. RX kokoonpanossa riittaa Bias-Tee jannitteen syottamista varten
LNB:lle ja vastaanotin.

3. Suuntausta varten haetaan oman QTH mukaan lukemat tasta linkista:
https://eshail.batc.org.uk/point/

OH-hamit ! Nyt lautasia kaivamaan varastoista yl0s, ja daneen :)



1/5 Hei, tassé kooste kalustosta kuinka paasté edullisesti &dneen Q0100 sateliitilla. Ensimmadisen
sivun kalustolla SDR Pluto saadaan kytketty& kodin siséaverkkoon.

1. Adalm Pluto SDR — rx/tx 70MHz-6000MHz ~150€
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3. DC/DC adapteri Plutolle. eBay, Aliexpress ~8€

Wouid Chips DC-DC 12V to 5V 3A Converter Stap Down
ower Converter Waterproof

% % % % & 4.8 - 23 Reviews 52 orders

€1,09

Inszant discount: € 0,84 off per 41,24

Shipping: € 2,00
o Finland via Cainiao Super Economy Glot
30-50 (]

4. Ethernet—microUSB adapteri. eBay, Aliexpress ~8€

4 Ugreen Ethernet Adapter for Chromecast USE 2.0 to R42
! n 1 Ultra Audio TV Stick Micro USB Network Card

% % % % & 49 7 Reviews 36 orders

€10,26 =55

Quaantity:



2/5 Toisen sivun kalustolla paastdan kuuntelemaan Q0100 Sat liikennettd 10.4GHz.
1. Poty Dual Feed -Antenni voi rakentaa itse tai tilata rakennussarjan https://www.passion-
radio.com/satellite-qo-100/poty-antenna-762.html ~50€

.
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2. LNB 10GHz vastaanottoa varten. Voi tilata eBay, Aliexpress, Passion-Radio ~15€

©cracon
Twin LNB Green ® HQ
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3. Bias-Tee jannitteensydttamistd varten LNB:lle. Aliexpress, eBay, Passion-Radio ~10€
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6000Mhz 10MHz-6GHZ RF Bias Tee DC Blocks
e Amplifier With Shell

% % % % & 5.0+ 1Review 6 orders

€ 7,87 £S48 T

Instant discount: Buy 2 get 3% off

Quantity:

1 + 9994 pieces available

Shipping: € 4,78
to Finland via Singapore Post «
very: 19-38 days (5

stimated De

4. SMA-F-liitin adapteri Bias-Tee -> 750hm coaxial. Aliexpress, eBay ~2€



3/5 Kolmannen sivun kalustolla paastéan lahettamaan 2.4GHz.

1. WiFi L&hetinvahvistin 2.4GHz Edup EBOO7 tai ABOO3. Aliexpress, eBay ~25€

EDUP 4W Wifi Signal Booster Amplifiers 2.4Ghz 802.11n
er Broadband for Wireless Router Network Card

% % % % % 4.7 - 6Reviews & orders

€25,05 ===

€0,84 off, use GFZIQXW3SHWLU

Bundle:
EU Plug US Plug

Quantity:

1 + 1381 pieces available

Shipping: € 2.87
ta Finland via AliExpress Standard Shipping ~
Estimated Delivery: 15-24 days &

2. TXesivahvistin 2.4GHz 12VDc Pluto -> EDup valiin. Aliexpress, eBay ~10€

1-3000MHz 3Ghz Gain 40dB LNA RF Broadband Power Amplifier Module DC 12V
mé

4 orders

€7,62 <=

Instant discount: € 0,84 off per € 29,46 «

Quantity:

1+ 9995 pieces svailable
Shipping: €471

to Finland via Special Line-YW ~
Estimated Delivery: 31-31 days (&

mm e

3. Sopivat coaxial patkat SMA-uros liittimill& Pluto-> 10cm Tx esivahvari-> 30-120cm Edup
riippuen lautasen koosta.

4. Saadettéva Dc/Dc adapterit vahvistinasteille (ei pakollinen), hyvé jos pitka ethernet.

L2596 LED Driver DC-DC Step-down Adjustable CC/CV Power Supply Module
“ % % % % 5.0+ 1 Review 5orders

€ 0,92 £+ -1

Quantity:

Shipping: € 1.67
to Finland via Cainiao Super Economy Global «
Estimated Defivery: 30-50 days &

75-Day Buyer Protection
Maney back guarantes

10




4/5 Lautasen suuntaaminen ja Eshail 2 Qo100 kuuntelu.

1. Kuuntelun ja lautasen suuntaamisen voi tehdé ilman Potya. Tavallinen modaamaton LNB
konvertoi 10.489GHz taajuuden alaspain taajuudelle 739MHz. Vastaanottimena voi kéayttaa
RTL-SDR usb-tikkua, Adalm Plutoa, tai mita tahansa vastaanotinta joka yltda 739MHz
taajuudelle.

2. RX kokoonpanossa riittaa Bias-Tee jannitteen syottamista varten LNB:lle ja vastaanotin.
Lautasen suuntausta varten haetaan oman QTH:n suuntausta varten tarvittavat elevaatio ja
ilmansuunta. https://eshail.batc.org.uk/point/ omat (raahessa) Elev 17° Az 177’.
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3. Ohjelma SDR Console v3 (G4ELI Simon Brown) sivulla on ohjeet Eshail 2 conffausta varten:
https://www.sdr-radio.com/EsHail-2 My0s Youtubessa on paljon hyvia infoja tarjolla.




5/5 Lahetys, oman lahetteen testaus ja kuuntelu Es’hail 2

1. Nyt meilla on kuuntelu testattu. Myds TX hilut kytketty suunnilleen kuvan mukaisesti. Ollaan
valmiita kokeilemaan omaa lahetyst& 2400.050 - 2400.300MHz alueella.

QO-100 SDR RX/TX satellite setup

LNB
r\ £ oty

.»"‘ A ; b
: 30cm-120cm coax
i 12v
12->12-vdc 12v=NB
r i

Bias-T

_." / 10cm coax
. B . | 12vDC
) 12->5v RX |

Adalm Pluto (TXCO) Et:UrJ 007 2w

. USB TX 0dBm (1mW) LNA, SlemD0cmveoar B G ooni L
i 40dB
i 12-212v

T

2. Toivottavasti onnistui ! !

3. Sitten tsekkaamaan SDR Console ohjeet ja vinkit convertterin méérittelyiden osalta mikali
haluat etta naytolla nakyy rx/tx 10.489GHz jne.

73’s Cu de Tomi OH4MS / OH8LRB



25,782051MHZ TCXO 0.1ppm Ultra precision Golden Oscillator CLOCK+PSU board

Artikelnr.: 133009015891
Artikelpreis: US $18,39

27MHZ hifi TCXO 0.1ppm Ultra precision Golden Oscillator CLOCK with power supply

Artikelnr.: 133032682023
Artikelpreis: US $18,39

AD9850 6 Bands 0~55MHz DDS Spectrum Analyzers Signal Generator Digital HAM Radio RIT VFO SSB

AIdEEPEN




SZA2044 700MHz-2400MHz 2.4GHz 1W 30dBm RF power amplifier Super RF2126 FOR For Ham Radio
2.4G wifi Bluetooth jammer Shielder
€10,87

SZM2166 2W microwave amplifier 2.4Ghz RF power amplifier 2400MHz 33dBm 12V 24V for 2.4G wifi

swept jammer Shielder Bluetooth
€ 14,75
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Dreilandereck Sysop Treffen 2023
Engen, February 11t 2023

Matthias Bopp DD1US aa\ AMSAT-n
WWW. d d 1 u S . d e 2 ? Satelliten fisr Kommunikation, Wissenschaft und Bildung

Satellites for Communication, Science and Education
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Qatar-OSCAR 100 (Es'hail-2) _ e e

Es‘hail-2 was launched on November 15t
2018 on a Falcon 9 from SpaceX.

It is primarily a communication and TV-
Broadcast satellite for the middle east.

Es‘Hail-2 is positioned on 26° East and
covers Europe, Africa and most of Asia.

Peter DB20OS (chairman of AMSAT-DL) convinced the
owners in Qatar to add 2 transponders for Ham Radio
(™13cm Uplink / J,3cm Downlink). AMSAT-DL has

specified the transponders which were built by MELCO )
in Japan. QO-100 is the first geostationary satellite (P4A). @5

http://www.amsat-dl.org
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QO-100 transponders

http://www.amsat-dl.org

10489,500 10490,000 10491,000 Downlink frequency (MHz) 10499,500

Polarization

BW=500 kHz BW=8,5 MHz

2400,000 2400,500 2401,500 Uplink frequency (MHz) 2410,000
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QO-100 NB transponder

Old plan
250kHz

New plan
500 kHz

10489,15 10489,2 10489,25 10489,3 10489,35 10489,4 10489,45 10489,5 10489,55 10489,6 10489,65 10489,7 10489,75 10489,8 10489,85 10489,9 10489,95 10490 10490,05 10490,1 10490,15 10490,2

NB-Transponder frequency response

http://www.amsat-dl.org
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sdsacsen ()0-100 WB transponder €9AMSAT

Beacon Wide and Narrow DATV Narrow DATV

Beacon

BeaconOnly | BPerimerel Mo%s | DVB-S/S2 all symbol rates DVB-S/S2 at 333 kS and lower

2401.5 2402.5 2403.5 2404.5 2405.5 2406.5 240/.5 2408.5 248@.5
Uplinkl (MHz)

10491.0 10492.0 10493.0 10494.0 10495.0 10496.0 10497.0 10498.0 10499.0
Downlink (MHz)
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QO-100 NB modes SDAMSAT D

Basic rules for the NB transponder:

« Control your uplink power, so that your downlink signal is not stronger than
any beacon (use fullduplex to monitor this and avoid collisions with others)

* No transmissions with a bandwidth higher than 2.7kHz
 No analog FM modes and no digital FM modes such as DSTAR, C4FM

* No transmissions outside the transponder passband
(CW beacons mark the band edges)

« Comply with the bandplan published by AMSAT-DL
« Keep a guard band to the beacons



QO-100 NB modes

Operating modes on the narrowband transponder of QO-100:

« SSB/CW

* FreeDV (incl. 2020)
« RTTY

« SSTV/KGSTV

« FAX

* Feldhell

« Digimodes such as
PSK31, FT8, FT4, THORS8, ROS, QRA64D,
JT65A, Robust Packet, VARA, Winlink, ...

« AMSAT-DL Highspeed Modem (up to 7200bps in 2.7kHz bandwidth)




QO-100 NB modes

AMSA T-1

Satelliten fir Kommunikation, Wissenschaft und Bildung
Satellites for Communication, Science and Education

AMSAT-DL High Speed Multimedia Modem (developed by Kurt DJOABR)

Sound card modem

Open Source

Supports fullduplex
Optimized modes for QO-100
Maximum BW 2.7kHz
Datarates up to 7200bps
Different modulation schemes
Transfer of Images

File Transfer

Website transfer

Digital Voice

RTTY

?# QO-100 NB Transponder HS Multimedia Modem AMSAT-DL V0.42 by DJOABR

= Image | T Fie | {7 Voice Audio | ¢ BER Test | 4 Setup | L/ About
TXmagedd1usqo1DO¢ishjpgSed43of44kB

Qualty: V] 6400320 d d Bac [ @ RXImages ‘ [[] loop (send allimages in folder)
Biad ". ZE Speed [bit/s]: 6000 8APSK BW: 2500 Hz (G0-100 Transceiver)
E * 4 Block Info

TX Buffer:

i [y

;_ = J RX Signal: 8 RX Sync: 8

Line Speed: 5859 bps Modem-IP: 192.168.178.31 RX: 44479 Byte. Missing blocks: 2 Net Speed:4750 bps




AMSAT-DL Multimedia Beacon
SEAMSAT )

- satalli chaft und Bilgung
Satellizes for Communization, Science ang Educatian

Transmitted by AMSAT-DL in Bochum
on 10489.995 MHz in 8BAPSK/7200bps

for Xommunik

QO-100 Experimental HTML Beacon
via HSmodem 7.2kbps 8APSK

red via Q0-100 _Internet is not u anyy CONNECTED to local HSmodem

Narrow Band Transponder Activity Wide Band Transponder Activity

489540 4895 0 7 10450000 10492 5

Beacon & Simplex

Content:

« Live Spectrum & Waterfall NB TPX
« Live Spectrum & Waterfall WB TPX
* Newsticker

 DX-Cluster Messages
CW-Skimmer

* News

« QO-100 DX Club News

 AMSAT Bulletins

Based on High Speed Multimedia Modem developed by DJOABR

DX-Cluster Messages Filter CW Skimmer
Do1us 104598400 PP2FON O Skimmer
Do1US 104898355 PP a

News

DPOPOL/mm dauerhaft iiber Q0-100 erreichbar

Am 10. Oktober 2022 um 12:60 UTC wurde die neue Q0-100 Station an Bord des
Forschungsschiff Polarstern in einer Eroffnungszeremonie offiziell in Betrieb
genommen. Andreas DL3LRM, Operator von DPePOL/wm und Peter DB20S an der Station
DK@SE von AMSAT-DL und Sternwarte Bochum, fihrten die Erstverbindung durch,
panach steht die satellitenstation fir allgemeine Funkgesprache iber Qo-100

QO-100 DX Club News

75 QO0-100 QSO Party **Update**
Next sunday!

(padishes: o9.2.303 wee)

SR Madagascar
until early march!
(published: 06.82.2003 Zue2z)

permanent zur Verfiigung, natirlich nur solange es die Freizeit der
auf dem Schiff erlaubt.

Besonderheit der Q0-18@ Station an Bord der Polarstern ist die vollautosatisch
nachgefihrte Satellitenantenne unter dem Radom, die auch widrigsten
Wetterbedingungen standhalten muss und auch bei starkem Seegang eine sichere
verbindung zum geostationdren amateurfunksatelliten ermdglicht

Ganz im Sinne unseres Vereinsmotto “Satelliten fir Komsunikation, Wissenschaft
und Bildung” wollen wir als AMSAT damit auch hier unseren Betrag zum
Forschungsauftrag der Polarstern fir Umwelt- und Klisaschutz leisten,
insbesondere im Rahmen von regelsafBigen Schulkontakten. So kdnnen die Schiler
diese wichtigen Zukunftsthemen hautnah vermitteln, so wie dies auch bereits
regelmifig mit der Neumayer-station III und DPeGWN praktiziert wird.

Dies alles ware nicht ohne einen groBeren Arbeitseinsatz aller Beteiligten und
Freunde der AMSAT moglich pewesen, Die AMSAT-DL hat dieses Projekt aus eigenen
mitteln finanziert. ilber den Bau und technische Details werden wir ausfahrlich

v

D4 Cape Verde
This month!
(published

207 2az)

6 Senegal
starting soon.

(pebilished: 12.01.3021 o)

AMSAT Bulletin ¥ (auto update)
#1 #2 #3 #4 #5 6 #7 #8 #9  #10
AMSAT NEWS SERVICE ANS-015

In this edition:

FalconSat-3 Nears Re-entry

More Amateur Radio Astronauts Head for the ISS
Changes to AMSAT-NA TLE Distribution

Why We Don't Call CQ on FM Birds

ARISS News

Upcoming Satellite Operations

Hamfests, Conventions, Maker Faires, and Other Events
Satellite Shorts From All Over

T

The AMSAT News Service bulletins are a free, weekly news and
information service of AMSAT, The Radio Amateur Satellite
Corporation. ANS publishes news related to Amateur Radio in Space
<
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Antennas for QO-100

;—L""" 1 | 1 \ : ’ e ! ;(\ “‘? .
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Dish Antennas | = -
or Up- and \

Downlink

Helix RHCP

Patch Array WA5VJB

2.4 GHz uplink of NB and WB TPX is RHCP, 10 GHz downlink of NB TPX is vertical, WB TPX is horizontal.



2 Dishes or 1 Dish with Dual Feed?

Each feed can be optimized for each dish Setup is more compact
independently

Each feed optimized for /D Better for portable operations

Each feed optimized for frequency band ‘off-the-shelf’ feed solutions available
Each feed position and thus proper phase Possibly simplified wiring

center can be chosen independently

Each dish can be adjusted independently in Adjustment of antenna simpler (just optimize
case a feed is squinting RX and TX should be ok)

Input from Achim DH2VA



Which diameter Is needed for your dish?

noise penalty and TP excess noise vs. dish size (Tsys=150K)

|

——

dB
[ . W . . W—
O “ N WHROOO~N®OO =N WA O

—
—

'#,.r""

/ penalty
/ — TP excess noise

0 0,5 1 1,5 2 2,5 3 3,5
D [m]

Source: Achim DH2VA



Antennas for QO-100

Vintage solid Kathrein dish
(D=1.8m, f/D=0.29)

\,

POTY dual band feed

(circular polarization for uplink,
horizontal and vertical
polarization for downlink)

RX:
NB transponder noise: 8dB
WB beacon MER: >=10dB

TX:
400mW for SSB
30W for 1MSps DATV



Antennas for QO-100

Gary ZS6YI

Jurgen DL8SDQ



Antennas for QO-100

Portable operations on the
research vessel Polarstern
by Felix DL5XL and Theresa
DC1TH on their trip to
Antarctica

Source: DL5XL, DC1TH



Feeds for QO-100

/orserienmuster des

0/2,4 GHz Duoband-Feeds
ach DJ7GP




POTY Feed for QO-100

Developed by Mike GOMJW, Remco PA3FYM and Paul MOEYT

i LO6 18 dB/REF @ dB 1:-34.583 dB 2 405.000 000 MHz

P TN
2l. 4803 GH

POTY feed needs to be carefully tuned to achieve proper circular polarization
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RX-Setup for QO-100

10 GHz LNA BPF Mixer IF-Amp BPF

M[>, [> .

LO 9.75 GHz

|
|

Antenna

PLL-LNB

2, Analog (T)RX



PLL-LNBs for QO-100

There are many choices for PLL-LNB brands and models. 'f‘\\

The devices differentiate in temperature stability, phase
noise, some show low frequency wobbling. v

As the models are rapidly changing, sometimes with the
same part number, thus it is difficult to stay up-to-date. It
IS often a try-and-error method but fortunately the LNBs

are very cheap (typ. 2 - 10€).

A good overview can be found here:
http://www.pabr.org/radio/Inblineup/Inblineup.en.html
https://uhf-satcom.com/blog/ku-band-pll-Inb-s

https://wiki.batc.org.uk/Es%27halil-
2 _LNBs and_Antennaes




Downconverter for QO-100

Kuhne BIAS-T mit
Referenzfrequenzeinspeisung

Kuhne 3cm Downconverter



Downconverters for QO-100

AMSAT-DL Downconverter V3d

Features:

« Central clock generation with OCXO or GPS

» Reference clock for the PLL in the LNB

* Reference clock for a transmitter mixer

« Reference clock for an SDR

» Short-circuit-proof LNB phantom feed

« Connection for a dual LNB (for simultaneous NB and
WB reception)

« Downward mixing of the NB transponder into a ham
radio band (UHF/VHF or KW)

» Optional OLED display for indication of operating
status and station coordinates

' &2) AMSAT-n.

> Satelliten fisr Kommunikation, Wissenschaft und Bildung
Satellites for Communication, Science and Education

http://www.amsat-dl.org



Downconverters for QO-100

DX-Patrol QO-100 Downconverter

Features:

* Input voltage 12V to 18V ( LBN polarization mode)
* |nternal 10Mhz Reference TCXO 0,5PPM

« External 10MHz GPSDO input optional

 PLL lock LED indication

* Internal RX pre-amplifier 12dB gain

« RX gain adjust

* |F output: 10m, 2m, 70cm, 23cm

« Supplies 25MHz ref to LNB via 2"d cable
 Ready modified LNB included.

* Price incl. LNB 185€

http://www.dxpatrol.pt



Downconverters for QO-100

AO~-100 RX CONVERTER
739 / 144 MHz

@ ws SDR 144MHz  +12v &

= L
S @Enz 735%Hz @

IC2

C10 C11
100n  220p

—{ sosmH: _L _L l_l_l
'—%)i = i ;i 100F T

n u
+12v  50R 220p
IC3
MAR3SM
100n 220p
- o Features:
co 300R i85, |& 100n

C6220p - Input VOItage 12V

- o 0 GHz LNB ‘
c4 R5 R3 Rt Cl 10.cHz .
: I TR S - RS o * Only for NB operations
220, 100R c3 18R 18R J1
D2 i p L3 2.2p L2 220p
HSMP3822 R6 R4 5.6nH 5.6nH R2
ADE-5 82R 82R [] 18R

opuooonge ¢ Prices: 85 USD (in encasing)

21 R8 100R C2 739 MHz

—= I o 67 USD (assembled PCB)

J2

A 45 USD (modificed LNB)

c8
'
J3

Output 144 Mz http://www.transverters-store.com



Downconverters for QO-100

DF2FOR:,23_19c1
h @0 a0l feag

-

L ¢
¥

0
N {henid
(&) ;

DF2FQ IF-Converter IFC

C22 c21
P
14

L9

Features:

* Input voltage 12....18V, 40mA
- ST ms Ca7

(plus opt. LNB phantom feed supply)
T L e C « IF out: 2m or 10m
o) fafass 3 y

-Converter

o
N
x

-
N
&

(

|32
)

(B0 N ¢

~—

* Price: 65 Euro

M R22

=t L1ef
O

vl
-
. R

C26
N

R24

(

http://www.df2fq.de
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Upconverter AMSAT-DL V2 with PA

IF-input: 70cm (max 500mW)

RF-output: 13cm (max. 8W)

Reference clock can be supplied from the
AMSAT-DL downconverter V2

Price: 189€

AMSAT-bL

Satelliten fisr Kommunikation, Wissenschaft und Bildung
Satellites for Communication, Science and Education

A
4B

http://www.amsat-dl.org



NB TX for QO-100

Make sure not to buy 1st gen!

IF INP
100 1300 MHz
. Caution !
RF Monitor , max S00mWY
RF OUT ‘ :’
2365..2500MHz S ‘ - amplifier Output
Optiona BPF a  Amplifier RFPA5208 (PE) 2.4GHz
BU500 :
E 430MHz
13cm UP converter I ]
: Input Mixer LPF
Free programmable LO P
10OMHz TCXO RlFFICZUIF"_l_’_
] Texo I
HIDeS InC. N Optional 1.2V =
‘W
. ) } TCXO 3.3V - Power S 8-15V
info@hides.com.tw sy -
Control
UsB EEPROM
i "~ SIO0P 2.58@ @ GHz
ST 11.11 msec

2nd generation apparently improved !

HIDES BU-500 Upconverter

IF-input: 100..1300MHz (max. 10mW)
RF-output: 2365..2500MHz (max. 1.7W SSB)
Price: 186 US$

http://www.hides.com.tw



NB TX for QO-100

UpConveRrTer
MK 4

DX-Patrol Upconverter MK4

IF-input: 10m/2m/70cm/23cm (max. 3W)
RF-output: 13cm (Pout=200mW)
Internal or external 10 MHz reference

Price: 135€

UPconverter MK4

http://www.dxpatrol.pt



NB TX for QO-100

DF2FQ 2.4GHz Upconverter UPC-11/2G4

IF-input: 144..145 MHz (typ. 10mW)
RF-output: 2320...2406MHz (Pout=50mW)
Supply voltage 9..36V

Internal or external 10 MHz reference

78€

http://www.df2fg.de



NB TX for QO-100

-
z

L= o
: N o

- ~ % -

LR TR R

. 1 o
ot
=Y
=

"qwg
fﬁi-; ¥ 78

B e
=

e ) &

e Qustlich

. e
SEEet
L b

* Seetaee

Rr=y—=y £

SG-Labs Transverter TR2300 from LZ5HP

IF-input/output: 70cm (max. 5W)
RF-input/output: 13cm(NF=1.5dB typ.,Pout=2W typ.)
Switchable LO supporting also terrestrial operation / EME / split mode

200€ http://www.sg-labs.com



NB TX for QO-100

- +138vDC
- FTTIN
Power Supply - - SERIAL INTERFACE
Microcontroller STATUS LEDS
E b=

FWD Power -—

OSCAR PHASE 4 UP-CONVERTER 8V 8 5V 33V

REV Powar =l

L (TIXIX1 1L
. OUTPUT POWER

»
RX/TX TEMP SWR

DRIVER P,

- > [{-J 2 =g
2H<

MIXER ATT

55
X
T

)

Upconverter Kuhne MKU UP 2424 B

IF-input: 2m/70cm (maxswv) . looee

RF-output: 13cm (20W) o é —[>

10 MHz ref. freq. input

949 € ¢ e

https://shop.kuhne-electronic.de/kuhne/de/shop/eshail-2/



How much power for SSB via QO-100

| am using a 1.8m dish with a POTY feed and approx. 400mwW

Many are using a 80cm dish and approx. 2-4 Watt

Some are using a helix-antenna (20-40 turns) and approx. 10-20 W
In any case:

Be careful with high power at 2.4 GHz (narrow beam helps to be safe)

No uplink signal should result in a downlink signal stronger than the
beacons



PAs for QO-100

WIFI amplifiers for 2.4 GHz
Pout typ. 3dB lower than spec
but useable

sy vvorzr208 vao 6 20W WiFi Booster from AliExpress
g testet and described in AMSAT-DL

Journal 1/2019

16W P1dBm, OIP3 49.5 dBm,

Gain ~34 dB, 5A max. @12V

230%




mp VV GVA

AMSAT-DL for SDR-TRX AMSAT-DL for TRX with high drive power
Gp=46dB - Gp=20dB

Psat=38dBm (6W) Psat=6W @6-15V
Vs=6-15V Vs=6-15V
Price 129,50€ Price 119,50€

https://shop.amsat-dl.org https://shop.amsat-dl.org




PAs for QO-100

DJOABR 13cm PA with MHT1008N
Pout=2.5W(10W) @24V

Gp=17dB, price <40€

Opt. second stage with 6W (25W) @24V
www.helitron.de/djOabr/

PTT(OPT) GND 28V

PTT OPTION
SWITCHING

FWD VOLTAGE
INPUT

FWD VOLTAGE
OUTPUT

INPUT i~ OUTPUT

REF; S - REF VOLTAGE
— OUTPUT

SG-Labs 13cm PA LZ5HP
Pout=20W @28V, Gp=16dB
126 €

www.sg-labs.com



PAs for QO-100

Surplus UMTS amplifier modified by ZS6Y] For DATV you need to backoff the PA
typ. by 6dB to get good linearity

(shoulders should be down -35dBc)



Watercooled

230W PA based on
an Ampleon module
with controller by
AMSAT-DL

PAs for QO-100

ANSAT-DL PA-Controllesr

Voltage:i2.1v

rrunn\ @‘
gvero’ )/

o
TIN ‘NS ‘Yd WIET

(@ Hwpez" xew
1naN1 #

—8—P output /dBm
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QO-100 transverter
1.3" OLED
Antenne Display

AMSAT-bL

Satelliten fiir Kommunikation, Wissensehaft und Bildung
Satellites for Communication, Science and Education

<
(1)
A1~/

WB-IN
hor/18V/24MHz Downconverter V3d
NB-IN d mit GPS-Modul V2.0
N
2.4GHz
TX-OUT Upconverter
Patch P

2400MHz/2,8W UPConbW

Antenne

WB = Wideband
NB = Narrowband

113omMAy  VB-OUT
1OMH? REF-OUT
» NB-OUT
145MHz
430MHz S
Vs-IN
+9.. +15V
PTT-IN
» COM-OUT

Source: DD1US 46



QO-100 portable station &

9 GPS-IN

WB-IN

hor/18V/24MHz
NB-IN

vert/14V

TX-OUT

2400MHz/2,8W

'v ( \\\r‘:f’

) =k

&Y "‘ [ ’ ll>47 \
7 /' - P

4BYY8:RY anSbiic

e
\‘

| B3 O

AMSAT-bL

Satelliten fiir Kommunikation, Wissensehaft und Bildung
Satellites far Communication, Science and Education

1130MHz. WB-OUT

oM REF-OUT

» NB-OUT
145MHz
Vs-IN
+9...+15V
430MHz U2
PTT-IN
COM-OUT

Source: DD1US



QO-100 portable station ‘5

60cm Kathrein offsetdish with
AMSAT-DL transverter on feedarm

SLLILLIS SIS IILFIFEE  1EG R

FENRRN 3
SILLSSSS SIS E LT £rrr EERRRRARRE ‘;QI“R“\‘\‘\\\\\‘\

REF-IN

< Vs-IN

ﬁ <
10MHz +11,5...+15,0V

RX-IN ——*

145MHz
» NF-OUT
TX- OUT = MUY | o aseone) | e e
430MHz > ® @ ) MIC-N

ICOM IC-9700 fullduplex Allmode-TRX

Source: DD1US

AMSAT-bL

Satelliten fiir Kommunikation, Wissensehaft und Bildung
Satellites far Communication, Science and Education

48



AMSAT-bL

Satelliten fiir Kommunikation, Wissensehaft und Bildung
Satellites far Communication, Science and Education

QO-100 transverter

AMSAT-DL
QO0-100 Transverter

POWER ON-AR
SERRETRY soflRu

& & s

@ 12V/3A

0 WB-LN8 WB-0UT

@ @ 11 @Y ok G Nice encasing to fit in the AMSAT-DL
@ Q) @ R Up- aund downconverter incl. OLED-
display

Source: AMSAT-DL



QO-100 transverter

>  QO-100 DXPATROL |

BD PWR I.BSWR

DXPATROL
A |

IMUSMHZY 4I2SMHIY
QTH: JN3owe16

— © ,
Q0-100 GROUNDSTATION-FD @

DX-Patrol Groundstation FD
fullduplex \
IF-input: 10m..23cm (max 5W) T Lo UP"  16HRz out e
RF-output: 13cm (10W)

with GPSDO and 10 MHz output

999 € ' .
i Made in Portugal C€ @

Source:; DX-Patrol



QO-100 transverter

\ \\J}u
///////J g

12V DC TRX ﬂx ,
10Amp.
DIPLEXER

GPS 10MHz / =
ACTIVE REF
ANTENNA ouT X
+3.3V OUT

20 25 WATT 7y RX d8m-100 80 -60 40 20 GPS TEMP 12V

h

Wooowzzz::ja Y o a00000000d 9 9 I

S SlR VOX BAND  LNB-SATEL

Hilberling UDL-16

UDL-16 wmuLn- TRANSVERTER fullduplex operation

IF-input: 6m..23cm (max 10W)
RF-output: 13cm (20W)

with GPSDO and 10 MHz output
No DATV supported

21 90 € (inCI' feed) Source: Hilberling




Agenda

QO-100 our first Phase-4 geostationary satellite (P4-A)
QO-100 transponders

QO-100 NB modes

Antennas for QO-100

Receive chain for the NB transponder
Transmit chain for the NB transponder
Integration

SDR based solutions

S2) AMSAT-n.

Activities on QO-100 B e g



SDRs for QO-100

Besides traditional upconverter schemes as described before,
modern SDR TRX provide a cost efficient solution for RX and TX for
both, the NB and WB TPX

Only drawback is that always a PC is needed

Especially the Lime-SDRs and ADALM Pluto can be used to
transmit NB and DATYV signals directly at 2.4 GHz

Both support full duplex operation as mandatory for satellite
communications



SDRs for RX of NB TPX

RTL-SDR

VERY WiD=E 0
SDR RECEIVER

DX-Patrol MK4



LimeSDR TRX

USB 3.0

The LimeSDR USB and mini can be
used up to 3.6 GHz for RX and TX

L =l
%

§

w
% =
e

=4
e

1X RX

1x TX

MFGH: LimeSDRs
#32
DC: 1616
1104165DRs4

LimeSDR-USB
4x TX outputs
6x RX inputs

LimeSDR-mini



Adalm Pluto SDR TRX

The Pluto SDR can be used
up to 6 GHz for RX and TX

ADALM Pluto ADALM Pluto open



Ad al m P I uto Drift Transmitter Frequency
2400,0035

2400,003
, 2400,0025
I
=
=
" 2400,002
2400,0015
2400,001
0 30 &0 90 120 150 180 210 240 270 300 330 360 390 420
dt /s
NICG, but: delta f/ Hz/s
0,000000
-5,000000
-10,000000
'\-\:.}
I -15,000000
=
=l
-20,000000
-25,000000
-30,000000
0 30 60 90 120 150 180 210 240 270 300 330 360 390 420 450
dt /s

Adding a simple USB-Ethernet adapter makes the Internal 40 MHz TCXO needs to be replaced
ADALM Pluto to a full network controlled SDR TRX by a better TCXO or by an external reference



Adalm Pluto or Lime-SDR setup

1.2m dish
1.5turn helix
25MHz PLL LNB

SDR 50 Ohm low loss
coaxial cable

AMSAT-DL PA for SDR-TRX
Gp=46dB
P1dB=35dBm (3W)

Bias Tee 75 Ohm
Psat=38dBm (6W)

12Vdc coaxial cable

Source: https://www.qrz.com/db/PY2RN



Pluto based QO-100 portable station

QO-100 Statiow o

USSP +5V
—D—D1 MS 1 2/20 2/‘ +2.2V to ars
| | @GPS antenna antewna
RXin @
POTY (OW-’PA Adﬁlm‘ Q0-100 LNB SMPPIW & 1575. 42 Wiz _L
TX Patch Teolator Pluto T Clock Module with DCXO
antenna STR-TRX 50 WHz i and opt. GPSPO
o > Testport
—L /l\ IF 734 Mifz
PTT
' E 2V o LNBl 25WMHz o LNB 25WMiz o LNB LNP
< > LPF 7A2MHz @
™ —— < —_
12V 2,5A max e
pein (e % 12 to 5V CowVerter +5V
max. 34 ont
Fuse A OVP 16V

Z#ADALM-PLUTO SDR* with ,AMSAT-DL 6W PA* and
,Q0-100 LNB Supply & Clock Module“ from Kurt DJOABR. Source: DDIUS



Pluto based QO-100 portable station

@pgy=ure M9=1n0d
1108 0} vd ZHO V2

All modules fully shielded and connected with
semi-rigid cables: TX-Isolator, 792MHz RX-
lowpassfilter, AMSAT-DL 6W PA, QO-100 LNB
Supply & Clock module, DC-DC-Converter,

on top of a shielding plate ADALM-Pluto

Source: DD1US



Pluto based QO-100 portable station

Source: DD1US

60cm Kathrein offsetdish: mounted upside down for better balance point and protection of feed for rain



Adalm Pluto

J ......!...c — 4,
omo@on
%00
0%%)%
023" 'a%
V3% ©
230% 9
€ol 00090
€3050¢ a0
03000 geg®

[

GPS ANTENNA C€

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

mini USB

.'f
¥/

=< G, '
Hz DA TV_-sssB Exciter, ,
s S8 RecelVer /
./-§ - —_—
A 3 P—
: - '77 — m
| I

ADALM Pluto in shielded encasing with

GPSDO for external 40 MHz reference,
power supply and TX driver stage

Source: ZS6YI
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Locking the receiver
to the PSK beacon
eliminates the drift
of a unmodified PLL-
LNB.
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Multiple receiver
windows are
convenient to check
the own signal and
compare it to the
beacon

level.

Transmit Audio Scope
and spectrum
available.
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Agenda

QO-100 our first Phase-4 geostationary satellite (P4-A)
QO-100 transponders

QO-100 NB modes

Antennas for QO-100

Receive chain for the NB transponder
Transmit chain for the NB transponder
Integration

SDR based solutions
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QO-100 activities
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Thank you very much for your attention!
| will be happy to answer your questions.
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