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Qatar-OSCAR 100 (Esóhail-2)
Esóhail-2 was launched on November 15th

2018 on a Falcon 9 from SpaceX. 

It is primarily a communication and TV-

Broadcast satellite for the middle east. 

EsóHail-2 is positioned on 26° East and 

covers Europe, Africa and most of Asia.

Peter DB2OS (chairman of AMSAT-DL) convinced the 

owners in Qatar to add 2 transponders for Ham Radio 
(ҧ13cm Uplink / Ҩ3cm Downlink). AMSAT-DL has

specified the transponders which were built by MELCO

in Japan. QO-100 is the first geostationary satellite (P4A).

http://www.amsat-dl.org
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QO-100 transponders
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NB-Transponder frequency response

Old plan

250kHz

New plan

500 kHz

http://www.amsat-dl.org

QO-100 NB transponder
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Quelle: AMSAT-DL

QO-100 WB transponder
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Basic rules for the NB transponder:

ÅControl your uplink power, so that your downlink signal is not stronger than 

any beacon (use fullduplex to monitor this and avoid collisions with others)

ÅNo transmissions with a bandwidth higher than 2.7kHz

ÅNo analog FM modes and no digital FM modes such as DSTAR, C4FM

ÅNo transmissions outside the transponder passband 

(CW beacons mark the band edges)

ÅComply with the bandplan published by AMSAT-DL

ÅKeep a guard band to the beacons

QO-100 NB modes



QO-100 NB modes
Operating modes on the narrowband transponder of QO-100:

Å SSB / CW

Å FreeDV (incl. 2020)

Å RTTY

Å SSTV / KGSTV

Å FAX

Å Feldhell

Å Digimodes such as

PSK31, FT8, FT4, THOR8, ROS, QRA64D, 

JT65A, Robust Packet, VARA, Winlink, é

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



QO-100 NB modes
AMSAT-DL High Speed Multimedia Modem (developed by Kurt DJ0ABR)

Å Sound card modem 

Å Open Source

Å Supports fullduplex

Å Optimized modes for QO-100

Å Maximum BW 2.7kHz

Å Datarates up to 7200bps

Å Different modulation schemes

Å Transfer of Images

Å File Transfer

Å Website transfer

Å Digital Voice

Å RTTY



AMSAT-DL Multimedia Beacon 
Transmitted by AMSAT-DL in Bochum

on 10489.995 MHz in 8APSK/7200bps

Content:

Å Live Spectrum & Waterfall NB TPX

Å Live Spectrum & Waterfall WB TPX

Å Newsticker

Å DX-Cluster Messages

Å CW-Skimmer

Å News

Å QO-100 DX Club News

Å AMSAT Bulletins

Based on High Speed Multimedia Modem developed by DJ0ABR
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Antennas for QO-100

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

Helix RHCP

WIFI Grid

linear

Dualband

Feed in

single dish

Patch Array WA5VJB

Separate

Dish Antennas

for Up- and

Downlink



2 Dishes or 1 Dish with Dual Feed?

2 Dishes 1 Dish with Dual-Feed

Each feed can be optimized for each dish 

independently

Setup is more compact

Each feed optimized for f/D Better for portable operations

Each feed optimized for frequency band óoff-the-shelfô feed solutions available

Each feed position and thus proper phase 

center can be chosen independently

Possibly simplified wiring

Each dish can be adjusted independently in 

case a feed is squinting

Adjustment of antenna simpler (just optimize 

RX and TX should be ok)

Input from Achim DH2VA



Source: Achim DH2VA

Which diameter is needed for your dish?



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
Jürgen 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

DD1US

DJ7GP Feed

DF2GB

Helix Feed

with LNB

HB9PZK

Dipole Array

& Waveguide

DD1US

POTY Feed

LZ1JH

4 Yagis & LNB

DG5CY



POTY Feed for QO-100

POTY feed needs to be carefully tuned to achieve proper circular polarization

Developed by Mike G0MJW, Remco PA3FYM and Paul M0EYT
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RX-Setup for QO-100

Analog (T)RX



PLL-LNBs for QO-100
ÅThere are many choices for PLL-LNB brands and models.

ÅThe devices differentiate in temperature stability, phase 

noise, some show low frequency wobbling.

ÅAs 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 - 10ú).

ÅA good overview can be found here:

Åhttp://www.pabr.org/radio/lnblineup/lnblineup.en.html

Åhttps://uhf-satcom.com/blog/ku-band-pll-lnb-s

Åhttps://wiki.batc.org.uk/Es%27hail-

2_LNBs_and_Antennaes



Downconverter for QO-100

Kuhne 3cm Downconverter

Kuhne BIAS-T mit 

Referenzfrequenzeinspeisung



Downconverters for QO-100

AMSAT-DL Downconverter V3d

Features:

Å Central clock generation with OCXO or GPS

Å Reference clock for the PLL in the LNB

Å Reference clock for a transmitter mixer

Å Reference clock for an SDR

Å Short-circuit-proof LNB phantom feed

Å Connection for a dual LNB (for simultaneous NB and 

WB reception)

ÅDownward mixing of the NB transponder into a ham 

radio band (UHF/VHF or KW)

Å Optional OLED display for indication of operating 

status and station coordinates

ÅPrice: 289ú

http://www.amsat-dl.org



Downconverters for QO-100

http://www.dxpatrol.pt

DX-Patrol QO-100 Downconverter

Features:

Å Input voltage 12V to 18V ( LBN polarization mode)

Å Internal 10Mhz Reference TCXO 0,5PPM

Å External 10MHz GPSDO input optional

Å PLL lock LED indication

Å Internal RX pre-amplifier 12dB gain

Å RX gain adjust

Å IF output: 10m, 2m, 70cm, 23cm

Å Supplies 25MHz ref to LNB via 2nd cable

Å Ready modified LNB included.

ÅPrice incl. LNB 185ú



Downconverters for QO-100

http://www.transverters-store.com

Transverters-Store QO-100 Downconverter

Features:

Å Input voltage 12V

Å Only for NB operations

Å Prices: 85 USD (in encasing)

67 USD (assembled PCB)

45 USD (modificed LNB)



Downconverters for QO-100

http://www.df2fq.de

DF2FQ IF-Converter IFC

Features:

ÅInput voltage 12é.18V, 40mA 

(plus opt. LNB phantom feed supply)

Å IF out: 2m or 10m

Å Price: 65 Euro
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NB TX for QO-100

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: 189ú

http://www.amsat-dl.org



NB TX for QO-100

HIDES BU-500 Upconverter

IF-input: 100..1300MHz (max. 10mW) 

RF-output: 2365..2500MHz (max. 1.7W SSB)

Price: 186 US$

2nd generation apparently improved !

http://www.hides.com.tw

Make sure not to buy 1st gen !



NB TX for QO-100

DX-Patrol Upconverter MK4

IF-input: 10m/2m/70cm/23cm (max. 3W) 

RF-output: 13cm (Pout=200mW)

Internal or external 10 MHz reference

Price: 135ú

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: 2320é2406MHz (Pout=50mW)

Supply voltage 9..36V

Internal or external 10 MHz reference

78ú

http://www.df2fq.de



NB TX for QO-100

http://www.sg-labs.com

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

200ú



NB TX for QO-100

Upconverter Kuhne MKU UP 2424 B

IF-input: 2m/70cm (max 5W)

RF-output: 13cm (20W)

10 MHz ref. freq. input

949 ú

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



How much power for SSB via QO-100

I am using a 1.8m dish with a POTY feed and approx. 400mW

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

20W WiFi Booster from AliExpress

testet and described in AMSAT-DL 

Journal 1/2019

16W P1dBm, OIP3 49.5 dBm, 

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

230$

2W < 30$

4W < 50$


