DATV — What is the best solution today ?
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It depends ...

On your goal

-

‘ $ | want to try DATV at the lowest price

-

:;-C | want a turnkey solution
/,

| want to be at the front end of the technology
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Raspberry Pl 3 solution N $

IAPC - ATV Technical Goup

A 900MHz quad-core ARM Cortex-A7 CPU
1GB RAM

4 USB ports

40 GPIO pins

Full HDMI port

Ethernet port

Combined 3.5mm audio jack and composite
video

Camera interface (CSl)

Display interface (DSI)

Micro SD card slot

VideoCore IV 3D graphics core
H.264 hardware codeur-décodeur

Camera 5 Mpixels, 1080p
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RpiDATV I

The software developed by par Evariste F5OEO

e « turnkey solution »
a system image is available. Load it on a SD card, install it on the Rpi 3, switch on
and RpiDATYV is ready.

’ OUtpUt mOde: Raspberry Pi Camera
- |1Q bit stream to feed an external QPSK modulator 2592 x 1944 pixels

- A direct HF QPSK modulator
- Portsdown | _
- DATV-Express [ Raspivid |

External Filter / GPIO

- TX DTX1 Modulator Q connector | \ |

Raspberry Pi

(Digilite PCB?) e FFMPEG
CLK
v
| Ts>pvBsTs |
33v KN 2 Y
GPIO 2 (12C1_SDA) |E] + =Y
GPIO 3 (12¢1_scL) B & GND
GPIO 4 (GPCLKD) R E GPIO 14 (UART_TXD)
oND B ] GPIO 15 (UART_RXD) |
cpPio 17 H crio s >
cpio 27 KRGS I GND ;
GPio22 B S cPio23
sav KU I crio24 :
R - Q > 1Q MODU LATORE
GPIO 9 (SPI_MISO) B B crio 25
GPIO 11 (SPI_SCLK) [ B2l GPIO & (SPI_CED) :
GND B3 3 GPIO 7 (SPI_CE1) Key
Ib_sb ‘1 “u G @ Power (5 Volts)
GPIO5 S | © Power (3.3 Volts)
GPIO6 [ | 32 [elgle b @® Ground
GPIo 13 21 GND @ General Inputs/Outputs G rou nd
apio 19 I8 z @ 12C Interface
] . @ SPI Interface
GPIO 26 [l i GPIC 20 O UART Interface
enND ES T
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RpIDATV Ugly mode r

Called Ugly because the RF modulation is done with square signals which
implies a lot of harmonics.

« DVB-S QPSK modulation
 Symbol rate 250 - 1500 Ks/s

Use the PLL programmable clock up to 250 MHz. We can therefore generate a
QPSK signal up to 62.5MHz.

As the signal is square, we can receive also all even harmonics.

Harmonic 7 of 62.5 MHz is 437.5 MHz

33v EEEINEY 5V
GPIO 2 (1201_SDA) B i sv Glound
GPIO 3 (12C1_SCL) JE B b )
GPIO 4 (GPCLKD) [ i
GhD [E ] GPIO 15 (UART_RXD) ﬁ F
GPio 17 K& 8 Ccoo s
GPID 27 BB 1 GND
GPio 22 EEIEC  cPi023
K 17 " GPIO 24
GPIO 10 (sPI_MoOs!) BE 20 [elNs)
GPIC 9 (SPI_MISO) H e GPIO 25
GPIO 11 (SPI_SCLK) B2 b1 GPIO 8 (SPI_CED)
N BB Bl GPIO 7 (SPI_CE1) Ke}(
ID_sD [y 21 ID_sc
= i 7 = @ Power (5 Volts)
GPIoS R i oNe © Power (3.3 Volts)
GPIOS [ &1 GPIO 12 ® Ground
GPIO 13 [ M GnD @ General Inputs/Outputs
cpio 19 [ & crio 16 @ 12C Intertace
(5 @ SPI Interface
GPIO 26 [ g GPIO 20 O UART Interface
GND [EZ il GPIO 21 ) ID EEPROM Interface
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RpIDATV configuring & controlling the system !

g

RpiDATV can control the transmitter (F1DJO, Portsdown, DATV-Express) in one
of two modes:

 Through the console using a second computer (PuTTY, smarTTY)

* By the use of the Pi touchscreen (with preprogrammed parameters)

CAM MPEG2 CAM H264 Pattern .AIIHJO(_[ Carrier
{ EpiDATV GUI Version 2.0 (FS0EQ Evariste) |
BATC:CAMH264—->QPSKRF (1000KSymbol FEC 7/8) sur 437Mhz Gain 7
C 1/2 iC 2/ FEC 3/4
0 an - Go tran
Source Select Video Source
Station Station call setup
Receive Receive wia rtlsdr
146.5MHz 1249 MHz 1255 MHz

System System setup
Language Set Language and EKeyboard
Shutdown Shutdown and reboot options

<0Ok> <Cancel>
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F1DJO modulator 'S

A basic modulator very simple to realize, "plug and play" with RPI DATV and a
Raspberry Pl 3.

« DVB-S QPSK modulation
e 437 MHz

« Symbol rate 125 - 1500 Ks/s

IAPC - ATV Technical Goup 717



Portsdown Transmitter 5%

Based on a hardware prototype from Jean-Pierre F6DZP, on RPIDATV from Evariste
F50EO realized by BATC members

« DVB-S modulation, covers 70 — 2’400 MHz, SR 125 Ks/s — 4 Ms/s
« MPEG-2 and MPEG-4 video encoding

Filter | """
LCD Modulator O
“;’:0 Touchscreen
o I
. | EasyCap
G—1 Dongle LO Filters
G_
Al.iuntlin Q) T
GPIO ::'Tﬁ’ ADF4351
_ Extender U Synthesizer
Mic Sound Control (2
Dongle
0oy
ysh PTT
usg e 1265
- an 437
Pi Camera Cable ey
>l cam I I Raspberry Pi 3 \_ SRiTnlngy 55
Network RJ-45 RIPi Active (1)
BUERRLT Micro-USE ShutDown Button (1)
The Portsdown ATV Transmitter GBOKQ 4 Feb 17
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DATV-Express ..

Express DVB-S Transmitter software is developed par Charles G4GUO

 Run on Windows and support also reduce bandwidth transmission

« DVB-S/S2 (T) modulations

a3 - - : I‘. . “
File Capture Codec S5lTables "Options Modulator  Help

[ TS Record | Tx Queue 0%
[ carrier Only EEEEREREEER T Level 38

¥ video Ident Tx Mode DVE-520.20 T Level
Tx Constellation 8PSK

Tx Frequency  1.2800 GHz
Tx Symbolrate 1,000 MSps —
TxHEC 2(3

Tx Bitrate 1.981 MBps

Video Bitrate 1,557 MBps
Video Codec H. 262

Audio Bitrate 0 Bps

7))

WIS

TX between 100 MHz and 2.45 GHz
s - Linux software version support also DVB-T

>

television
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DATV-Express

vMix — Video mixing software

(B8 Mix Basic HD - 120.0.129 %64

Open Presst Save Pressl

ATS_2010_video_hs mp4

QW

The Home

of amateur

~h

00:00:07 / 00:03:23 / 00:03:16

ATS_2010_wideo_he mpd NeweHDE xaml Logitech HD Pro Webcam C320 e e o

(]
SW - . 5

&
e

HEZDUG . N
~ h  Toiabio Wb UT 185 F = ™ ) Wi

Close QuickPley Cut Lloop B ose QuickPlay Cut Lloop P Close QuickPley Cut Loop 1l
11213 |4 Audia = . ] 11234 Audio &% 1|2 31 4 Pudio =iy - ]

Add lnput Recording Setup Sant Extemal Sop i

FPS: 26 Render Time: 5ms CPLE 2%

of amateur
television
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DATV-Express ”;C

With RpiDATV developed by Evariste FSOEO and extended by BATC

 Run on Raspberry Pl 3 and support also reduce bandwidth transmission

 DVB-S modulation only!

SES VMix

O I i <7}

SWIS 3294v70" 'KD-E lN USA%O 3
m. TX between 100 MHz and 2.45 GHz
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SDR Hardware for DATV

Ettus B20x ( 70 MHz - 6 GHz)
1 RX et 1 TX channel, 2 RX et 2 TX channels

LimeSDR Mini 100 kHz — 3.8 GHz, 1 RX et 1 TX channel

ADALM - Pluto 325 MHz - 3.8 GHz, ( 70 MHz - 6 GHz)
1 RX et 1 TX channel

smwsms Other hardware: Blade RF, Hack RF, Red Pitaya
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Software

Express DVB Transmitter
« LimeSDR
« ADALM-Pluto

GNURadio
 LimeSDR
« ADALM-Pluto
« DATV Express (linux)
» RTL-SDR (receiver)

Pothos
« LimeSDR
« ADALM-Pluto
« RTL-SDR (receiver)
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GNURadio environment

dvbs-tx-var-vd.grc - fhome/hb9dug/grc-files/test - GNU Radio Companion

X /78

¢~ lm -
Options
1D: dvbs tx var v4

Title: DVB-5 B200 Transmitter
Generate Options: QT GUI
Realtime Scheduling: On

File Source
File: .. /prototypesftestl.ts

Repeat: Yes

Energy Dispersal

[

0 Variable
§ | 1D: samp_rate
Value: 2M

Variable
1D: symbol_rate
Value: 1M

Variable
1D: rrc_taps
¥ | Value: 100

QT GUI Chooser
1D: center_freq
Label: TX Frequency
Num Optiens: 4
Default Value: 1.25G
Option 0: 50M
Label 0: 50 MHz
Option 1: 437TM
j | Label 1: 437 MHz
Option 2: 1.28G
Label 2: 1'280 MHz
Option 3: 10.4G
Label 3: 10'400 MHz

Reed-S5olomon Encoder

N: 255

K: 239

Shertening size: 51
Blocks: §

%,

Q

Convelutional Interleaver
Blocks (12 Bytes): 136
Number of Shift registers: 12
Depth of shift registers: 17

Inner Coder
Output length: 1512
Constellation Type: QPSK
Hierarchy Type: MNon Hierarchical
Code rate: 5/6

Vector to Stream
Num Items: 1.512k

DVB-52X Modulator
FECFRAME size: Normal
Code rate: 5/6
Constellation: QPSK
2X Interpolation: On

FFT Filter
Decimation: 1

Taps: firdes.root_raised C...
Num. Threads: 1

g QT GUI Label

I | 1D: symbol_rate display QT GUI Label

y | Label: ...ate [ksfs] 1D: fec_display

f | Default Value: 1k Label: FEC

1 Default Value: 7/8

QT GUI Range

1D: tx_gain QT GUI Push Button
Label: Tx Gain [dB] 1D: variable ...push_button 0

i | Default Value: 65 Label: TRANSMIT

j | Start: 0 Default Value: 1

I | Stop: 89 Pressed: 0

| | Step: 1 Released: 1

of amateur

television
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QT GUI Frequency Sink
FFT Size: 1.024k
Center Frequency (Hz): 1.28G
Bandwidth (Hz): 2M

4"

UHD: USRP Sink
Device Address: sen...4000000
Mb0: Clock Source: External
Samp Rate (Sps): 2M
ChO: Center Freq (Hz): 1.28G
Ch0: Gain Value: &5
Ch0: Antenna: TX/RX
TSB tag name:

TX Frequency

50 MHz 437 MHz @® 1'280 MHz 10'400 MHz
Symbol Rate [ks/s] : 500.0 FEC: 5/6
20
-0
60 |
@ ]
= i
.‘:
= J
9 5o
o
2 1
S
] i
[ ]
-3
-100 |
-120 |
-140
—
1279.600 1279.800 1280.000 1280.200 1280.400
Frequency (MHz)
Tx Gain [dB] 65.0 |,
TRANSMIT
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Pothos environment

Pothos is developed par Josh Blum

e Run on Windows, linux and OSX

« ATSC, DVB-T, DVB-T2, DVB-C and DVB-S2 modulation

FPeiheas

7))

WIS

The Home
of amateur
television
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>

set_taps

P = .

FIR Designer
Filter Type: Low Pass
Window Type: Hann
Gain: 1.0
Sample Rate: rate

set_center freq

P o W

Numeric Entry
Title: Alter freq (Hz)
Value: 0.0

Minimum: -rate/2

+___4'
=1
g
.
27
G

Frequency Xlating FIR Filter
Decimation: 1

Taps: 1
l Arithmetic o ..
Operation: Add nter Frequency: 0.

Noise Source
Wave Type: Normal
Amplitude: 0.1

Periodogram
Title: Power vs Frequency
Display Rate: 10.0
Sample Rate: 1ef
Center Freq: 0.0

Num FFT Bins: 1024
Lower Freq: rate/20 Maximum: rate/2 B: 1.0 i m
B : indow i Hann
Upper Freq: 2000 Step Size: rate/100 i R e 'N'PLB_J
LI EL setfrequency
‘Bata: 0.5 ) ri \ 'i
Numeric Entry ) * .
Title: Tone freq (Hz) Waveform Source
Value: rate/7 Wayve Type: Sinusoid
Minimum: -rate/2 Sample Rate: rate Tone freq (Hz) | 140000 :| Filter freq (Hz) | 100000 :|
Maximum: rate/2 Frequency: 0.0 I — )
Step Size: rate/100 Amplitude: 1.0
Power vs Frequency
E [m cho
20 Max0
0 Mino
60
-]
@ a0
-100
-120
-140
e A M“uﬁlﬁ"kmﬁ Whﬂﬂ all ke n
r T T T T T T T T T T T T T T T T 1
-400 =200 ] 0o 400
kHz
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MiniTiouner and MiniTiounerPro

Concept by Jean Pierre F6DZP

« The goal : a USB DVB-S/S2 tuner running with MiniTouine software on a laptop
supporting low SR mode

BARC FCH CAEW), GAGTT,
GBLEG, GHOLA, CoE.re

|

=
~
=
L=
w
e
-
)
=

i

=

designed by FEDZP

IAPC - ATV Technical Goup
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MiniTioune

SR (k8) Freq (kHz) Y

Offset> | - | 02400000
SR000 || 10380 MHz
SReE0_|| 1260 MHz
SRE00 || 437 MHz
SRI000 | | 2308MHz
sR12000 || 2380 MHz

VICH [HB)
JIN36DK  Preamp 20 dB
Ant. Dil. East  Gain 12 oB

Picture

Tuner

BaseBand Gain

0 BB Au M

NIM - SHARP/Samsung

W TV mode:

DVBS

Freq. set:

Target Dev

1962500 kHz

Fo—» (O]

Frequency (kHz)

#58kHz Deviation: 758 kHz

Soan width

+/-125 kHz

copy freq faund

Symbolrate (kS) | .
SR set: 4968528 @
Deviation: 31065 9B

s (i)

Carrier Width: 671 Khz

\
p-

- .
Swap:

ON
x2 EnmmEmay

Target Freq: 1963258kHz

PreLock
wide range 12

Timer! 8

PostLock
nartow 1ange: 10

) ez 20
]

—

swion | ==
FEDZPH284 | PID Video

HDlowspy | 00033
————— PID audio

Francezs | oo

L
RaspberyP | Mpeg2

H264

Fomat

“la;3 Widh: 382
16/9 Height: 288
Format: 171

Station HBIDUG-RPIDA
infos © hio comment

Provider:
Codec - H264

Audio level U

\_ [linfa )

; e Carrier QSR

e Full RF Pw -58dBm

S{N MER 220 dB

Constellations

TS Buffer 7896 hytes

of amateur
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\Jiming 3 sec 00000 0 / :740:72 Equa Noise
e
——— J— dBm :* .qp
) vver [ =l = =
100% 100% o E\Q Beep Dsave UDP Evperl Recard
Carier Lick Tirming kack - TOWeRT g
8 4 = Bytes recvd: B576052
G : -110 L TS Status e ~ ~ ~
‘ . Toor 1 O 0 o

Quit
IN GetTS OUT

Software developed by Jean Pierre F6DZP

« Soft for reception and measures

« H.262, H.264 or H.265

« SR 115-27500

« Rx 950 - 2450 MHz (tuner dependent)
« Upto Full HD 1080

with MiniTiouner/MiniTiounerPro (USB)
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Leandvb, DVB-S software demodulator

Software developed by Pascal F4DAV
 DVB-S software demodulator
« H.262, H.264 or H.265 (VLC)
« SR 125 -2000 Ks/s

 Rxfrequency (tuner dependent)

with rtl-sdr dongle
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m Activités Adalm Pluto Software News DATVExpress Portsdown RpiDATV Académie Hardware Labs Title Date Random

HAMFEST 2017 A-Tech 2017 ADALM-PLUTO ADALM-PLUTO

2017-09-2717-31:43 2017-09-02.10:29:58 2017-08-27 23:01:11
Automne

2017-09-08 12:38:50

HAMFEST
“4.N.2017

A
" HBSFG
HBSMM
HBYFR et Express DVB Transmitter et All-in-One
MUSEE CLIN D'AILES. PAYERNE
A vos agendas | L'atelier technigue Charles G4GUO a intégré ADALM- Du nom d'Adalm-Pluto, ce module
d’'automne est prévu PLUTO, le SDR d'Analog d apprentissage actif des

Awos agendas !
communications SDR

Le 4 novembre prochain, les le samedi 14 octobre

sections USKA Fribourg (RAF) k2

Read Mare
s —

All-in-One DVB-S2
Forum DATV o 2017-08-19 15:49:17
LimeSDR et DATV Hamradio 2017

Express Transmitter 2017-06-29 09:33:43
2017-06-24 16:51:42

All-in-One

2017-07-16 113715

T Fengemacy

BEEELCELELD

—
of amateur

television

IAPC - ATV Technical Goup




Good hack !
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