10Ghz — Q65 decoding

Introduction.

I wanted a simple and cheap system to be able to decode Q65 signals on 10Ghz EME.

A simple LNB is good to convert the signals down to an acceptable level for a RTL dongle but the
stability is by far not good for decoding SSB or CW signals. So maybe this instability will also not
work out properly for digital signals.

The RTL dongle can be connected to HDSDR, but this program is not able to decode digital signals.
So a connection must be made from HDSDR to WSJT-x.

As both programs run on the same computer, virtual connections must be made to get is working,.

I took me a while to understand how I should proceed to get a good working system.

Below you will find my steps and notes.

The scheme for connection.
Below the initial set-up for the receiver system.
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This LNB is perfect to convert the 10Ghz signals into a frequency range for the RTL dongle.
Using a DC splitter the DC power can be fed through the coaxial line. Depending on the voltage one
can select the polarity in case it was mounted in the wrong way.

Specification:

PLL: 2 PPM* TCXO 25Mhz

Output 1 (green): 739Mhz for QO-100 use on the primary female F
connector (green)

Output 2 (red): 25 MHz on the secondary female F connector (red)
Input frequency: 10489 - 12750 MHz

LO frequency 9750/10600 MHz

LO frequency stability at 23°C: +/- 10 kHz / or +/- 30 kHz

LNB gain: 50 - 66 dB

Output frequency: 739 - 1950 MHz (low band) and 1100 - 2150 (high
band)

Return loss: 8dB (739 - 1950 MHz) and 10dB (1100 - 2150 MHz)
Noise factor: 0.5dB

Vertical polarization voltage: 11.5 to 14V

Horizontal polarization voltage: 16 to 19V

LNB support diameter: 40mm

Red cover diameter: 64mm
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VB-cable.

This program is used to route the audio from HDSDR into WSJT-x
It is a simple program for just 2 connections, which fits our needs here.
It can be downloaded from: www.VB-cable.com

28 yB-Audio Virtual Cable Control Panel (Version 1.0.3.5) — O *
Options  About
Driver Mame: VB-Audio Virtual Cable

Driver Version: 1.0.3.5
Internal SR: 96000 Hz

Max Latency: T168 sm[‘)’__’______,_._.—————__________\\

. “\\
Input Levels e Sl -

1 6.7 % FE

2 4.3 % FR

3 0.0 % FC

'_1 o LF Input Output
e Lok L ch: 2 3 -

6 0.0 % BR

7 0.0 % FLC sr- 48000 Hz e

8 0.0 % FRC res: 24 bits res: -

VSP-manager.

Todays computers use USB ports, rather then COM ports. In case your computer does not have COM
ports, you will have to create them.

This program is used to create two virtual COM ports, connected together.

After defining the ports they can be used in the settings for HDSDR and WSJT-x.

Here I created COM-5 and COM-6. Make sure you use port numbers which don’t exist already.

The software can be downloaded from: www.kSfr.com

E.;j]] WSP Manager by K5FR - Version 1.0.3.01 — >

Ports  Opticns  Help

Select the port numbers you want as a virtual pair.
Please note that all vitual port names must start with
TOM for use with DDLK.

£
:] Create Pair
End 2 [COMS w

% Delete Pair

Enable Strict Baudrate Emulation

Break Line/Restore Connection

All virtual serial ports will be
% deleted. Flease make sure Delete All
that all ports are closed.
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HDSDR settings.

Make sure the RTL dongle is recognised by HDSDR. If not then you might use ZADIG to install the
correct drivers for the RTL dongle. If you push F8 or SDR device on the screen, the RTL dongle
interface will pop-up.

Using the Soundcard section select the virtual audio cable. See below screen-copy.

Device: Tuner Gain
144050 144060 070 (1)- RTL2838UHIDI AGC
Direct Sampling:

Disabled

Sample Rate:
Sound Card selection Buffer Size:

B4 kB w

Uzing HDSDR withaut audio output
|-:rc-soft Soundma per

Tuner AGC
Frequency Comection: RTLAGC []

03| pem Offset Tuning

1 Luldsprekers [Realtek ngh Defl

1000 2000

Set the output audio channel as below.

If you select the audio as the otput, besure you move the slider to the right and unlock the MUTE
button on the main screen. You may also select I/Q output, that will work as well but seems it have
less sensitivity, compared to the audio setting.

Select Input b
Visualization ]
Input Channel Maode for RX *
Output Channel Mode for RX ¥ AF to Both channels (default)

AF to Left Channel only
AF to Right Channel only
IF as | (Left) / CQ (Right)

® |FasC(Left) /| (Right]

RF Front-End Configuration
Calibration Settings
Recording Settings+5cheduler
DigiMode Settings

Misc Options b
Mouse Wheel *
DDE to HDSDR

CAT to Radie (Omni-Rig) »
CAT to HDSDR »
TX »

About HDSDR / Help / Update
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Then make the Com port selection in the option menu [F7], as below

Select Input ¥
Visualization ¥
Input Channel Made for BX >
Cutput Channel Mode for RX >

RF Front-End Configuration
Calibration Settings
Recording Settings+Scheduler
DigiMode Settings

Misc Options » Whats this?

Mouse Wheel ¥ Port *
DDE to HDSDR Baudrate (bps) *
CAT to Radie (Omni-Rig) > PTT activation pin >
CAT to HDSDR > & activated

TX >
About HDSDR / Help / Update

If you do not find the “>"sign left of the port selection, you did not create the com port yet

WSJT-x settings.
Launch the program and go to the settings menu RADIO.
Select TS-2000 radio and add the COM port information as below.

Q) Settings ? X
General Radio Audio Tx Macros Reporting Frequencdies Colors Advanced
Rig:  Kenwood T5-2000 ~ | Poll Interval:
CAT Control PTT Method
Serial Port: | COMS v| @ vox O DR
Serial Port Parameters O cat () RTS
Baud Rate: | 57600 ~ Port: | COM3

Transmit Audio Source
Data Bits

() Default () Seven (@ Eight

Rear/Data ErontMic
Rear/Data Front/Mic

Mode
(® None O use (O Datafrkt

Stop Bits
() Default @ one () Two

Handshake Split Operation

O Default @ None ) None O rig @ Fake It
() XON/xOFF () Hardware

Force Control Lines

OTR: | rTS: & Test CAT TestPTT
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Go to the Audio menu, to set the audio input.

© Settings ? X
General Radio Audio Tx Macros Reporting Frequencies Colors Advanced
Soundcard
Input: | CABLE Output (VB-Audio Virtual Cable) v | |Left ~
Qutput: | Default Qutput Device (Not found) ~ | |Mono ~

Save Directory

Location: C:/WSIT/decodes-Erica Select
AzZE| Directory
Location: C:/Users/Kappert/AppData/Local/WsIT-X Select

Remember power settings by band

Transmit Tune

Last be not least, go the the Frequencies section to set reception on 10Ghz using a converter type.
In the station informationi section add a new bnad: 3cm, then you are able to inform on the LO
frequency. Here I used —9.618.000Mhz for an input frequency of 750Mhz.

@ Settings ? X

General Radio Audio Tx Macros Reporting Frequencies Colors Advanced

Frequency Calibration

Slope: | 0,0000 ppm = | Intercept: 0,00Hz ¥

‘Working Fregquencies

IARU Region Mode Frequency £
All 65 3,570 000 MHz (80m)
All e 3,572 D00 MHz (80m)
All FT8 3,573 D00 MHz (80m)
all Fi4 3,575 000 MHz (80m)
all WSPR 7,038 500 MHz (40m)
Al FT4 7,047 500 MHz (40m)
Al FT3 7,074 000 MHz (40m)

Station Information

Band Offest Antenna Description
3cm -9.618,000 000 MHz
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Now once all set and connected you may run your system.

Start up HDSDR first and then WSJT-x, and select 3cm in WSJT-x

When all works ok, you can select a frequency in the HDSDR screen or use the TUNE function. This
change will also change the frequency in the WSJT-x main screen, as per example below.

Settings
@ setting

General  Rado  Audio  TxMagos  Reportng  Frequences | Cc

Frequency Calibration

Slope: | 0,0000 ppm 3] Intercept: 0,00Hz [%

750150
[+ ] Working Frequencies
TARU Region Mode Frequency
Single-Period Decodes Al IT65 3,570
UIC dB DT Freg Message Al bl 3,57.
ECSS FM LSB USE CW DIG L Eie 3,57
= Al FT4 3,57!
All WSPR 7,03
Al FT4 7,04
Al FT8 7,07
= . e SR station Information
= Tx evenfist
ESIRIL 1 10.368,200 000 Band offcet Antenni Description
. T B0CEH 3am -9.618,000 000 MHz
R = |
80
| DL3WDG | mae Ax 882 Hz
60
Az: 157 386 km |:REDDH 15
40 Lookup Add [ wree

2022 dec 11 |l
13:51:48

39d8

S-meter calibration

Connecting a RTL dongle and LNB most likely will push the noise into the S9 range.
Go to options menu calibration settings menu for S-meter calibration.
Using S-meter calbration you will be able to reduce the metering as per example below:

LO Frequency Calibration  S-Meter Calbration DT Removal Calibration for Frs Input Channel Calibration for B

Ture to a carrier with known constant signal strength. Click, left on 5-meter scale to set new known zignal strength
or enter the correct input level in dBm below and prezs Calculate.

Current Level [dBm]  Correct Lewvel [dBim] Correction ' alue [dBm] Last Calibration:

4190 120 718 Time: 20221211_135619F
Input ExHO_RTL2832.dl
LD:  750.130.000Hz
RF-Gair: +0,0dB
|F-Gair: +0,0d8
Smoothing for F AAR/ECSS Smaoothing for LSB/USBACW/DIG
Altack Tirme (s} [Default50] Altack Tirme (s} [Default150]
Diecay Time [ma) [Default5] Decay Time el |1500 | [Defaulk1500]
k. Rezet Calibration Cancel

It took some time to get this setup deifned but finally I am happy with the result.

I hope it will help others to start receiving EME signals on 10Ghz, altough this set-up is as wide as the
frequency range of the RTL dongle.

So you may use it in different configurations as well.

GL, Jan, PAOPLY
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