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How to become QRYV on the NB Transponder
AO05 Freiburg, March 24t 2023
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Qatar-OS C AR 1 O 0 ZI o i (3

E s 6 {2 avasllaunched on November 15t
2018 on a Falcon 9 from SpaceX.

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

E s 6 FRasipodsitioned 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

(iH13cm Uplink / @ 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

H |

Polarization

BW=500 kHz = s Rk

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:

A 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)

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

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

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



QO-100 NB modes

Operating modes on the narrowband transponder of QO-100:

o To Do Do To Do Io

To

SSB/CW

FreeDV (incl. 2020)
RTTY

SSTV /KGSTV
FAX

Feldhell

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

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

To To To T To o o To To I T I

?# 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

Quality: [v] 640(320)px | 3 Load Image Send £§ Cancel | B RXImages ‘ [ loop (send all images in folder)
i 2800 Hz

Dl PP
Foa d
LI

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

Speed [bit/s]: ‘QDDG 8APSK BW: 2500 Hz (Q0-100 Transceiver)

Block Info

TX Buffer:

i [y

RX Signal: 8 RX Sync: 8




AMSAT-DL Multimedia Beacon

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

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

To o Io Do Do Do Do I

Based on High Speed Multimedia Modem developed by DJOABR

SEAMSAT )

- satolliten for Ko mmanlk chaft und Bilgung
Satellizes for Communization, Science ang Educatian

red via QO-100, Internet is not u

anyy

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

Narrow Band Transponder Activity

489540 4895

DX-Cluster Messages Filter

DD1U:
DD1U:

10489840.0 PP2RON
10489833.9 PP

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

10450000 10492 5

Beacon & Simplex

CW Skimmer

QO-100 DX Club News

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

(padishes: o9.2.303 wee)

CONNECTED to local HSmodem

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)

Wide Band Transponder Activity

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 ! ;(\ “‘? .
\\\\ / Hlisd
' > .(: ‘|‘ ; .‘;‘ % | '
WIFI Grid B — s

linear

.....
) A g

el es

Separate —_—
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 Oothets hel f 6 feed solutions avail a
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

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

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

A 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.2-100) .

A A good overview can be found here:

A http://www.pabr.org/radio/Inblineup/Inblineup.en.html
A https://uhf-satcom.com/blog/ku-band-pll-Inb-s

A https://wiki.batc.org.uk/Es%27hail-
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:

To Do oo Do Do To Do Do

A

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-0

> 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)
Internal 10Mhz Reference TCXO 0,5PPM

External 10MHz GPSDO input optional

PLL lock LED indication

Internal RX pre-amplifier 12dB gain

RX gain adjust

IF output: 10m, 2m, 70cm, 23cm

A Supplies 25MHz ref to LNB via 2"d cable

A Ready modified LNB included.

T T T T I To T

APrice incl. LNB 185040

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 IC1
foon 220p RIS 33V B|1 il
—{ sosmH: —3 O
Lk
C12

L
'—%}i o i 0 10uF T _|_ :l: 10n T 10uF

vy R T2 C1|6_’_C|17 LED
" E e Features:
300R I e
cs 18320 | A Input voltage 12V

C6 220p

L6 |
O J—::_l LM | °55™ A Only for NB operations
o [m u E = .
s _ owmows A Prices: 85 USD (in encasing)
i X 67 USD (assembled PCB)
R7 R9

82R &R 45 USD (mOdlflced LNB)

c8
in

J3I

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



Downconverters for QO-100

w» DF2FQ,,2119,,
%29 000l e

-

L ¢
¥

0
N {henid
(&) ;

DF2FQ IF-Converter IFC

C22 c21
P
18

L9

Features:

Alnput voltage 12é. 18V,
= Y, : (plus opt. LNB phantom feed supply)
b s B & A IF out: 2m or 10m
;1arr—-]’ e - p
P1\ e ; ry :

@

-Converter

o
N
x

-
N
&

(

| R

(60N ¢

~—

A Price: 65 Euro

M R22

=t L1ef
O

R24

vl
-
. R

C26
N

(

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

Pri ce: 18940

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

DX-Patrol Upconverter MK4

UpConveRrTer
MK 4

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

e : 135010

UPconverter MK4

http://www.dxpatrol.pt



NB TX for QO-100

| S
|

ol

DF2FQ 2.4GHz Upconverter UPC-11/2G4

IF-input: 144..145 MHz (typ. 10mW)
RFoutput: 2320é62406 MH?
Supply voltage 9..36V

Internal or external 10 MHz reference

ab
A (
Sx@E=Db

>
=
Q
Q
(=
=
| ©
| €
4]
C|D
9p)
B
g

78U

http://www.df2fg.de



NB TX for QO-100
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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

200040 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 u QREF

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 2W < 30%
Pout typ. 3dB lower than spec
but useable

™ \‘-"-w~ww«i o (8 ¢ 20W WiFi Booster from AlIExpress
R tested and described in AMSAT-DL

Journal 1/2019

16W P1dBm, OIP3 49.5 dBm,

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

230% (not sure whether still available)




