Hvézdarna Dablice

Vysilame pres druzici QO-100 Prehled zakladnich
provoznich sestav pro

komunikaci a provoz




e Zakladni informace o QO-100
e Zakladni typy sestav pozemnich stanic

* \lybér jednotlivych komponent, cemu se

Agenda vyhnout
e Dostupné SW vybaveni pro SDR

* Pouzivané provozy na Q0O-100
cQ&A



/akladni informace QO-100

e 15. listopadu 2018 v 20:46 UTC
vypustén z Kennedyho strediska
(rampa LC-39A)

* 0d 12.2.2019 je plné aktivni a
dostupny uzZivatelum

* Pozice 25.5° E
* Elevace: 31.6°
* Azimut: 165.6°
e LNB Skew: -9.2° (Uhel stoCeni polarizace)




-3dB Beamwidth = 17.4° — ~20dB Antenna Gain !!

35786 km.




Uplink
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No Pol Begin Center End Pol Begin Center End (MHz) (MHz)
NB RHCP 2400.05 | 2400.175 | 2400.3 Vv 10489.55 | 10489.675 | 10489.8 8089.5 0.25
WB RHCP 2401.5 2405.5 2409.5 H 10491 10495 10499 8089.5 8
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Beacon Wide and Narrow DATV Narrow DATV
5l = 5 E E [ E B E
EREERNEERNRNENEEEREEERRNEEDE
BeaconOnly ~ |P®ermental modes | pyB- $/52 all symbol rates DVB-5/S2 at 333 kS and lower
2401.5 2402.5 2403.5 2404.5 2405.5 2406.5 2407.5 2408.5 2409.5
Uplink (MHz)

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




Zakladni typy sestav
pozemnich stanic




NB RX only - (400,- ~ 1000,-kc)
* LNB

* Min. 65cm offset parabola
* SDR + PC

+12V (S5B)
+18V (DATV)
Cable TV ( {

75 ohms

DVB-T+FM+DABRE — i sonce
B0T2 & SR U _— m T e .-1

RTL.SDR

s DVB-T+DAB-+FM-+SOR i

5 RTL28320 R820T2 TCXO-+BIAS T+HF «re X !
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Sestava pro NB provoz

 Minimalni sestava ~ 7800,-Kc
 PC/ Notebook

LNB with PLL - (150,-)

* Homemade ozarovac helix

ADALM Pluto - (6500,-)

China PA 4W - (1000,-)

* 65cm offset parabola

ANALOG
I} DEVICES

ADALM-PLUTO

e Optional
* GPSDO

 Leo Bodnar + cca 130,-Eur
 GPSDO China




Sestava pro WB / DATV provoz (Portsdown 4)

e Minimalni sestava 9500,- ~ 16000,-K¢
* PC/ Notebook / Portsdown 4 (4000,-)
- H264 o m

 LNB with PLL (250,-)

* ADALM Pluto / Lime SDR (6500,-)
i OptiOnaI BATC Portsdown 4 DATV System Main Menu
* GPSDO

« WCDMA PA 50W min. (1500,-)
e 85cm offset parabola 120cm optimal (4000,-)

¢ Leo BOdnar ~ 130;'Eur Modulation Encoder
- GPSDO China .

Freq Sym Rate

7 inch Touchscreen

M2 5

Format Source
4:3 PiScreen

Output to
Lime Mini
FEC
9/10

Band/T vtr Lime Gain
437 MHz 333

70_cm 88

Audio
Auto

Atten Att Level
NONE -10.00

EasyCap Caption
Comp Vid On

Preset 4 Store
437-Pluto Preset

Preset 3
1255 _HD

Preset 1 Preset 2
146.5_333 437 Lime




Sestava pro WB / DATV provoz OBS etc

* Minimalni sestava 9500,- ~ 16000,-Kc
* PC / Notebook with straming SW
 H265 encoder
 LNB with PLL (250,-)
 ADALM Pluto / Lime SDR (6500,-)
« WCDMA PA 50W min. (1500,-)
e 85cm offset parabola 120cm optimal (4000,-)

e Optional
* GPSDO

 Leo Bodnar ~ 130,-Eur
 GPSDO China




Vyber
jednotlivych
komponent,

cemu se
vyhnout




LNB — Low Noise Block

* LNB —alespon s PLL ne dielektricky rezonator
e 4K UltraHD

e XO 25MHz x 390 = LO 9750MHz £

e |IF~740MHz | e

e Zménou na 24MHz => IF 1129MHz (LO 9360MHz)
* Znacné zlepSeni parametru LNB

Vyzkousené LNB (s X0 20pPM)
e  Amiko L-107
* Mascom MCT01, MCS02HD Bullseye 10 | &
*  Tesla TL-200, TL-100 i i
*  Bullseye oanen

+ TCXO2PPM )

e ~30,-Eur




| Ozafovace

* Dxpatrol Helix Antenne
» ~ 89,-Eur
* DG7GP — bamatech.net
* ¥~ 92,-Eur
* [ceCone
* ~10,-Eur



Antény

» Offset / Gregorian parabola 65~150cm
* 20,-Eur ~ 400,- Eur
* NB min 65cm
« WB min. 85cm (125cm optimal)
 Wi-Fi ,sito”
* Linearni polarizace vs. RHCP -3dB




Transvertory

® QO-100 DXPATROL

i PWR SWR
DXPATROL | ae 1%

A | » |
‘\' {L MHSMHZ% Y32SMHZY

&

e — |

* BU-500 de OE7DBH
* |F100 ~ 1300MHz
* RFO,5W out
* 2PPM
e ~135,- Eur

* SG Labotarory
* |F432MHz
* RF 2W out
e ~210,-Eur

* DX Patrol
* |[F28/50/70/144 /432 / 1296MHz
* GPS reference
* RF 10W out
e ~1000,- Eur




Frt DACI VDD_GPO
| 5!036 ADC

DACZO (o)e) og'ou

5PO1
lZZlIZZ?
m nu

A7)

d ADALM Pluto 8 '4 ] 3 - E_ AD‘L"'PLUT?“ IP:\IO
* Nestabilni LO lokalni oscilator (20PPM) - ktery je tfeba vymeénit. O o T

RO OTX © L10P WIO4® MI010
JTAG_BOOT

* USB 2.0 (Pfenasené hodnoty jsou 2x Float32)
* ,20MHz" Sirka pasma (6MSps)

* Podporuje pfimé ovladani ze “studiovych” programu pro zpracovani videa
a lze jej ovladat pfimo z PC jako streamovaci zarizeni.

e Supravenym FW lIze Pluto pouZzivat jako SNA analyzator
* Vykon cca 0dBm / 2400MHz
* Cena™ 225,-Eur
* LimeSDR Mini
* Stabilni TCXO Rakon RTX5032A @40.00MHz / 1ppm
e USB3.0
e 30,72MHz Sirka pasma
* Moznost dalSich experimentt (FakeGPS, NMT, LTE vysilace)
* Vykon cca +8dBm / 2400MHz
* Pouze ve verzi 2.0 za ~400,-Eur




Ettus

———= USRP B200 mini

_Researcn 70 MMz 6 GHe

SDR — High end

* USRP B-200
* 25.000,-k¢

* USRP B-310
* 350.000,-k¢
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PA

e \Wi-Fi booster china s YP242034
* RF2/4W out
 800,-/1600,-k¢

e WCDMA PA s vyzarenych siti
* Ruzné typy
 RF60W -200W out
e 1500,- ~3000,-k¢

ST T FR I,

T T S O PR TS




745755
245 255

Web SDR

* http://dbOhal.dyndns.org
* https://eshail.batc.org.uk/nb/

* https://www.twitch.tv/pa3fbx



http://db0hal.dyndns.org/
https://eshail.batc.org.uk/nb/

Dostupna SW

vybaveni




SDR Sharp

* Pouze RX
* Jednoduchy

e Zasuvné moduly pro
dekodovani dig. provozU

=
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1Q Fie (" wav)
R —
INFM O AM LS8 @usB
FM ODsB Ocw O Raw
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Filter  Youssef
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SDR
console

* Full transceiver

* Nejen na QO-100

* Sirokad podpora HW

* LimeSDR, ADALM pluto,
AirSpy, USRP

* Synchronizace na datovy majak

- @9 (O]+] aam s PlutoSDR :: SDR Console v3.3 - 4 X
Home View Layout Receive Transmit Rec/Playback Favourites Memories Tools Help & S style ~
» @ $heandvidth~| iy é A ' Receivers  Auto-mute: Noise Blanker. (2] g
st St e T T tockl ||Sbnabie | [SiEnable PayPal . Updat
0p EaFrequency  PreviousHistory Always Child Screenshot Program ayPal . Update
i ok e Unlock All +* Options +  Options R
Radio RX Frequency Extras Lock Wideband DSP Donate  Update
w X Geostationary Satellite Beacon w X Transmit X

Receive ¥ X Receivers
. 4 = ——— esmcrs ; . i iHz 1

10.489.714.525

Default

,,,,,, - e Sync RX

Sync RX

A=L1,H0e. He I 10.489.738.695
|

IF Display
Mode 95 dBm 2 Microphone: Gain 100, Boost 10.0 dB, Pr... =

Normal DX Other

Step = AM

CW-U BC-FM N-FM Default -

WoEM =
W-FA t USB Proc | VOX 28kHz v (8 Record

Wide-U

100

Gain

Radio & Proc 30

W Help  ese Options

VOX Gain 50

RIT ) VOX Hang 400

xT - 9 ¢ o
¢ fl
i

| oo% Freq: 10489.739.2 MHz i Spectrum
SO 1 $266.360 kHz

RX Filter:

TX Filter:

RX Gain: Manual

Manual: m 4808
PlutoSC A CPU: 2.3% GPU: 33.8% B Audio: 67ms



SDR Angel

* Linux SW
* Podpora DATV

SDRangel

File View Workspaces Preferences Help
WOl N (1 s m St © B8 (s as

RO O 5 Oy B airspyo] ODIEx%

2 0,745, 000 k&
10000k
LO ppm —m—mmmmm— 00

Auto DC 1Q BiasT X

Rate 100 + M 1 ~ FpCen ~

LNA 14dB AGC

Mixer 15d8
VGA
A A

ROION £ DATV Demodulator A ODiXa X

VRF Settings

M +02,393,728 Hz BW 01,712,000 Hz

WDATV
DATV Settings
DVB-S2 ~ MCOD N/ANA

QPSK ¥ Sym/s 1500000

4/5 ¥ Notchfilter 0

v SOFT LDPC MAXBFL

FIR NEARE ~

Data: 0B Speed: Ob/s

Video v Buffer: 0%

MER ‘
CNR '
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SDRangel 78.1Q

VIDEO Stream

PID: 257 - Width: 1280 - Height: 720
senice_name:A71A
senvce_provider:QARS

Codec: H.264 /AVC / MPEG-4 AVC / MPEG-4
part 10

-

x




* Single RX

inifiouner « Detailn&j&i rozbor signalu
* Dedikovany HW

B MINITIOUNE v1.0.1.0r - Receiver/Analyser DVB-5/S2 144 MHz to 2450 MHz - SRmini=25 kS/s - for MiniTiouner/MiniTiouner-Pro — X

SR (kS) Freq (kHz) MiniTiounerPro V2 ¢ PIDs - Y
NIM : Serit FTS-4334L Ml-;fli‘rmm‘ Pid from .ini
OSCAR-100 x| Ppmcalibr 23,00 (i) J > = bf f‘ 'I’ I Show Extra Panel = Show Dialog Setup ATIA Auto PID
. I g VIDEO
SR |(Freq1049) (DEROTATOR |/~ Frequency (| Y oz s [RESS
-
, L1500, I mode Y| Freqasked: 10491525kHz '+ HDlowSR
) Symbolrate ) fi TS from V_H264
- 1000 ||| 2] 125 y ed F—
}*: . = - scan || Freq-— 741525kHz (®)16UsB __ rrance®  |T aubio
w2 o[ g ‘{},},_{,‘2’_“129' 4 Deviation: 89S (O2usB - |
ST wss RS 333 ﬂ 375 SR> e 5380 ()Demod RaspberryP MPA
o i 250 5| 500 4 Pi
Design F;bDZP J —_—— ~ 2 373.976kbls __:;g:m
S —PEBETTE=— 125 ||| 6] 625 Derotator | ‘ Bitrate axpected: R
S 66 ﬂ 750 Search — }\er'!'wwl'lq”\/ U QARS
3 ||| 8] &5 Carrier Width: 1800 Khz || - { Il _ g;ndener O
> < TV mode: DVB-S2 C = . Graph
> e 3 3 AN \ Noise \ TS bitrate Reset
e ' S e | oz ll.o)lco0] - S / Ovea B ==
Payload Diagram TSP 230.0.0.10:10000

UM,z o2 il = | w7l vzl vz N v
~ ) I Low SR T Wide scan
DVB mode
() DVB-S
Cpvesz (@Auo

AT1A Width : 1280
Height : 720 ghoto

A_decoder: LAV Audio Decoder
V_decoder: Microsoft DTV-DVD

‘@ - 3 x (®Auto O Manual Brmat e
2 U ey 3 : Fplu A_22kHz ’ b (Jadapt
' ®a 0 | (@0 NN OHRNor
£ OB O Qo uncecesal Oaso | @t
£ \ ®18(H) OTs o o ormat: 16/9
E Store into Memory _n ° '
{ [ M M M M \A“dlo fovel ¥ mute /

rBCH errors, 0 @ TS stat  reset% /_n ﬂ ﬂ
LDPC | % 9% || Inunpackets: 25% &) ||| mw w= ﬂ —
FEC QPSK 4/5_L20 Video: 2105kbis 88,5% Beep Dsave UDP Record
C/N needed: 4,7 dB D5 Audio:  125kb/s 5,3% — ﬂ

S QOO Qe o |||waoa 2mszens || [l D o

C/NMER 9,6dB  Constellations lock time:2 402 ms  refresh:284ms TSbitrate: 2 379,686kb/s \Expert Web.

-5
C/N MER




7 inch Touchscreen

FOut

" R
Portsdown 4 : o -
Micin Mic Dongle O | O
v v 7 Vid in - .. | N
 Standalone reseni DATV EasyCap RFIn : —

MiniTiouner

 BéZinaRPi3/4

* Podpora LimeSDR + ADALM Pluto
 DVB-T, DVB-S, DVB-S2
 QPSK, 8PSK, 16APSK

e 66kS ~ 4MS Modulation
S2QPSK

\

Encoder Output to Format Source

2 -

H264 Lime Mini 4:3
* Sada podpurnych tools
* BandViewer, Noise meter, Power meter 437 MHz

Band/Tvtr

70_cm

Freq

Sym Rate FEC
333 9/10

BATC Portsdown 4 DATV System Main Menu
M3
88

IiIiiiiiII
Att Level
-10.00

* Signal generator, Meteor viewer (need SDR EasyCap
Play) Comp Vid

* Langstone TRVCR Preset 1

Audio
Auto

Atten
NONE

Caption
On

Preset 2 Preset 3 Preset 4

437 _Lime

146.5_333 12555 HD 437-Pluto

Store
Preset



“3 Open Tuner 0.7 (ZR6TG) - 2023/05/08 - Minitiouner Pro 2 a X

Actions ~ Frequency Manager  Extenal Tools  Media 10 Control  QO-100 Wideband Chat  Help
Status Debug

NIM Status A T+ 0001
Connection Status: Skl REL S
SPEED _ ALTITUDE
Errors LDPC Count : 228
n n r Tuner 1-VLC
| Demod State: Lock DVB-S2 D4 ) 0

Mer: 87dB Signal Report
RF Input Level : -37dB A
Requested Freq: 10491 530 (741 530)
LNA Gain: 0

y Symbol Rate: 1499
Modcod: QPSK 4/5
Ber: 1234
Freq Carrier Offset (Hz): 353914 Adjust
Stream Format: Transport
Service Name: AT1A

Service Name Provider:  QARS

° D I R X Null Packets: % |
u a Video Codec: H264 - MPEG-4 AVC (part 10)

Video Resolution: 1280 x 720 NCH: ES'HAIL-2
Audio Codec: MPEG Audio layer 1/2
S I t Audio Rate: 48000 Hz, 2 channels
Volume: 0 % M S R T
Tuner2-VLC
L]
* Wideband chat oo wmonss D13
Mer: 25dB
RF Input Level -37dB A
v o o o Requested Freq: 10 496 254 (741 530)
* Potreba Minitiouner v
Symbol Rate: 999
Modcod QPSK 1/2
H W Ber: 1137
Freq Carrier Offset (Hz): 384049 Adjust
Stream Format: Transport
Service Name: OK2HAZ

Service Name Provider:  FIRM2101RC

Null Packets: 3% [N

Video Codec: H264 - MPEG-4 AVC (part 10)
Video Resolution: 1024 x 576
Audio Codec: MPEG AAC Audio Dn: 10496.75 SR: 125/66/33
Audio Rate: 48000 Hz, 2 channels Up: 2407.25 ana
10491,52
Volume: 0 % M S R T

(] Disable TS/Video



https://www.zr6tg.co.za/

GNU Radio

e Extrémi skalovatelnost

* Lze implementovat

prakticky jakykoliv provoz

e Slozit

v

e

jsi na ovladani

Options
1D: mu_tx rx
Description: examp...0 cable)
Generate Options: Mo GUI
Run Options: Prompt for Exit

Import
Import: np

Import
Impo

Frame src
Sf: 7
Pay_len: 32
Delay: 307.2k
Offset: 0
Cfo: 0
N_frames: 10
Os factor: 8
Rand sto: False

Frame src
Sf: 7
Pay_len: 32
Delay: 307.2k
Offset: 15.872k
Cfo: 0
N_frames: 10
Os factor: 8
Rand sto: False

UHD: USRP Source
Device Address: add. .68.10.4
Samp Rate (Sps): 2M
Ch0: Center Freg (Hz): 86BM
‘Ch0: Gain Value: 10
ChO: Antenna: RX2
ChO0: Bandwidth (Hz): 2M

Variable Variable Variable

ID: samp_rate | ID: bw 1D: sf

Value: 250k Value: 250k | Value: 7
Variable Variable Variable

ID: center_freq | 1D: os factor_nc | ID: os_factor_tx

Value: 868M Value: 8 Value: 8
Variable

1D: calib_off u2

Value: 400m

ID: measurement_folder

Value:

Variable Variable Variable Variable Variable
ID: tx_gain | ID: pay_len | ID: delay 1D: sto 1D: cfo
Value: 10 | Value: 32 Value: 307.2k Value: 0,64 | Value: 0.0
Variable Variable Variable Variable Variable
ID: rx_gain | ID: n_frame | ID: snr_thres 1D: power 1D: rand_sto
Value: 10 | Value: 10 | Value: -3 Value: -3, 0 Value: 0, 0

Variable

J./ma..easurements

Multiply Const
Constant: 707.946m

File Sink
File: ... "/mu_source_s1.txt"
Unbuffered: Off
Append file: Overwrite

Signal Source
Sample Rate: 2M
Waveform: Sine
[ Frequency: 0
Amplitude: 1
Offset: 0

Multiply Const
Constant: 1.04713
File Sink
File: ... "/mu_source_s2.txt"

Unbuffered: Off
Append file: Overwrite

swisibsud

Moize pojfsds = 03000 |2

Mu synchro
St 7
Os_factor: &
Len: 32

 Lwwd gecon”

Signal detector
S 7
e Mu detection
Thresheld: 10 St 7
Margin: 8 0s_factor: 8
Fre_symb: 4 v Snr_threshold: -3
Transp_len: 50 . - =
I
'
|
|
'
Keep Lin N Noise est j
N: 8 N_samples: 3.84k
|u-bpaze
oz 1 12 3 -3 12 -l 02 o Lur 1 1z
! L N | L ! I | ! I N |
S
172 o
g
o 02 * '
H
H
=
g
3
@ 02
. ®
13
12
u BX D99 sd
esdneuch ouzsr o 000000 3| Lwwdouzsr "\ (1000200 3|  LWeBM

O BT

UHD: USRP Sink
Device Address: add. .68.10.2
Mb1: Clock Source: MIMO Cable
Mb1l: Time Source: MIMO Cable

Samp Rate (Sps): 2M

Ch0: Center Freq (Hz): 868M
Ch0: Gain Value: 10

‘ChO: Antenna: TX/RX

ChO0: Bandwidth (Hz): 250k
Chl: Center Freq (Hz): 868M

Chl: Gain Value: 10
Chl: Antenna: TX/RX

Ch
TSB tag name:

=

: Bandwidth (Hz): 250k

File Sink
File: .. + "/sync_state.txt"
Unbuffered: Off
Append file: Overwrite

|
E
-
g
L

|'

File Sink
File: ...+ "/mu_demod sl.txt"
Unbuffered: Off
Append file: Overwrite

File Sink
File: ...+ "/mu_demod_s2 txt"
Unbuffered: Off
Append file: Overwrite

File Sink
File: ...Ider + "/mu_snrixt"
Unbuffered: Off
Append file: Overwrite

L e e T

L

| “,ﬂl.; nlﬁl i|
I !

Fragusswy iRiic)

n-phasm



e CW
e SSB (FM je zakazana)
e SSTV (analog + digital DRM)

Pouzivane * FSK (telemetricky + multimedialni majak)
Provoczy na * Digital voice (FreeDV)

* FT8 61

* DATV

* DVB-S, DVB-S2
* H.265/ H.265 / H.266




OK2HAZ

Michal Grygarek

ok2haz@seznam.cz
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