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

On your goal

-

‘ $ | want to try DATV at the lowest price

-

:}r; | want a turnkey solution
v b

| want to be at the front end of the technology
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Raspberry Pl 2/3 solution Ve

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 Ts

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 2, 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
- DigiThin card

Raspberry Pi
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\
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[l =0 S
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RpiDATV

b

Ll

En transmission

HESDUG: CAMH2 64——>QPSKRF (B00KSymbol FEC 3/4) sur 62.5Mhz Gain 7

BpiDATV GUI Version 1.2 (FS0EQ Evariste) |
HBSDUG: CAMHZ2 64— —>QPSKRF (B00ESymbol FEC 3/4) sur 62.5Mhz Gain 7

Source Selection de la
Sartie Selection de la sorcie
Station Configure la station

] Choix de 1'entree |

Camera compr

-

Choix de 1'entrée (fleches pour deplacer, espace pour selectionner)

<Cancel>

The Home
of amateur

television
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RpiDATV

Paramétres de sortie |

Choix de la sortie

IQ pour alimenter un modulateur en guadrature
Modulation directe en RF QPSK
BATC Envoi vers 3ite du BATC
DIGITHIN Carte Digithin
DTX1
DATVEXPRESS

<Cancel>

The Home
of amateur

television

IAPC - ATV Technical Goup

Gain RF (0=-3.4dbm 7=10.&dbm

<Ok

<Cancel>

Parametrage indicatif

ppopvg( |

<Cancel>
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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
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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)
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GPIO 13 [ M GnD @ General Inputs/Outputs
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(5 @ SPI Interface
GPIO 26 [ g GPIO 20 O UART Interface
GND [EZ il GPIO 21 ) ID EEPROM Interface

IAPC - ATV Technical Goup 717



RBTVMOL

Based on a prototype from Jean-Pierre F6DZP, realized by BATC members

. &
|  —

e DVB-S modulation
» Covers 437 MHz, 146 MHz and 51 MHz (AD8345) and 1280 MHz (AD8346)

« Tunable filter SR100 - SR650 kS/s
by pot, jumpers or digital pot

i Gn [0 OO0\ !
S (o Ko X o e e
L

“.. !/-.:
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DATV-Express ..

Express DVB-S Transmitter is developed par Charles G4GUO

 Run on Windows and support also reduce bandwidth transmission

» DVB-S modulation

| & Express DVB-S Transmit

File Capture Codec G5lTables Options Express Help

™ TS Logging | Tx Queus
[ Carrier [TTTTTTT] T Level

I video Ident Tw Frequency 1280000000 Hz

Tx Symbolrate 8000000 bps
Tx FEC 34
Tx Bitrate 11058823 bps

Video Bitrate 9446587 bps
Video Codec H. 264

Audio Bitrate 64000 bps

7))

WIS

TX between 100 MHz and 2.45 GHz
- Linux software version support also DVB-T
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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%
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Express DVB-S Transmitter K-

Transmitted {on air) format l 720 576 25 _vj

Device name l Logitech HD Webcam C525 __"_!

Device Formats ! 720 575 25YUY2

Tx Frequency l 1280000000

Tx Symbol Rate I 2000000
Tx Level I &0

Tx FEC 34 -

Aspect Ratio = 1:1 43 159

i~ H.262 i* H.254 i H.285

Video Bitrate 9446587

GOP llD Performance lultafast v!
I 1

B Frames

51 Table Settings ﬁ

Video Pid 33 PMTPid | 9095 Metwork ID |1

1

Audio Pid 4+ Stream ID

PCR. Pid 33 Service ID 4095

1
1

1
Provider Name | HBSDUG JN36D Program NR

it

Service Name HBSDUG

7))

WIS

The Home
of amateur
television
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Event Title ! Ham Radio Mow Event Duration mins I 20

Event Text i Program about Amateur Radio

>
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Pothos environment with a SDR device

Pothos is developed par Josh Blum

e Run on Windows, linux and OSX

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

set_taps

set_center freq

Y o S

FIR Designer ) - X
Filter Type: Low Pass Numeric Entry
Window Type: Hann Title: Filter freq (Hz)
Gain: 1.0 Value: 0.0

Sample Rate: rate Minimum: -rate/2

Lower Freq: rate/20 Maximum: rate/2
Upper Freq: 2000 Step Size: rate/100

Num Taps: 51 e
Beta: 0.5 L

e

Numeric Entry ]
Title: Tone freg (Hz)
Value: rate/7
Minimum: -rate/2
Maximum: rate/2
\Stap Size: rate/100 J

setfrequency

Periodogram

" pacer | § Title: Power vs Frequency
Rate: rate Eb Display Rate: 10.0
"-P-' |§ Sample Rate: 1ef
Center Freq: 0.0

Num FFT Bins: 1024
Window Type: Hann

+___4'
=1
g
g
:

'Frequency Xlating FIR Filter |
Decimation: 1
I Taps: 1
Center Frequency: 0.0
Sample Rate: rate

Noise Source
Wave Type: Normal
Amplitude: 0.1
B:1.0

[ Arithmetic
Operation: Add

Waveform Source
Wave Type: Sinusoid
Sample Rate: rate
Frequency: 0.0

Tone freq (Hz) | 140000 =]
:.7.

Filter freq (Hz) | 100000 2
e

Amplitude: 1.0

Power vs Frequency
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-120
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Pothos

To support SDR, Pothos has a toolkit for interfacing with SDR hardware

 UHD Ettus, Blade RF, Hack RF, RTL-SDR, Red Pitaya, Lime Suite
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LimeSDR 100 kHz — 3.8 GHz, 2 RX et 2 TX channels
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MiniTiouner (USB)

Concept by Jean Pierre F6DZP

« The goal : a USB DVB-S tuner tuner running
with MiniTouine software on a laptop

-
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MiniTioune

Tuner

SR (k8) Freq (kHz) Y

BaseBand Gain

0GB [jaug L
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m NIM - SHARP/Samsung
f TV mode:
== | by DVBS
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SReE0_|| 1260 MHz
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SRI000 | | 2308MHz
sR12000 || 2380 MHz

Frequency (kHz)
Freq. set: 1962500 kHz

Fo—» (O]

Target Dev 758kHz Deviation: 758 kHz

Target Freq: 1963258kHz

copy freq faund

Soan width

Symbolrate (kS})

SR set: 4968528
Deviation: 31065

s (i)

Carrier Width: 671 Khz

VICH [HB)
JIN36DK  Preamp 20 dB

Ant, Dir, East  Gain 12 dB
Picture

\Jiming 3 sec 00000 0 / 1:74Q:72 Equa

Scan strategy
mode

PreLock  PostLock
wide range 12 namow range 10

Thel 8 () Tme2 30
8] ]

=]
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FEDzFHz8s | PID Video
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Codec - H264

Audio level U
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100% 100% e Q\Q R \
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e Full RFPw 58dBm S/NMER 220dB Constellations

TS Status

TS Buffer 7896 hytes

voer [ | = & =

—
Beep Dsave UDP Espert Record
Bytes recvd: 576052

TSen 0 e B e QQLI

IN  GetTS OUT

Software developed by Jean Pierre F6DZP

Soft for reception and measures
H.264 or MPEG2
SR 115 - 27500

Rx 950 — 2450 MHz (tuner dependent)
with SUP2400 437 MHz (144 MHZz?)
Up to Full HD 1080

with MiniTiouner (USB)
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References

- Home News Activités v Hardware Académie Labs v
swissATV.ch

groupe technique ATV de NAPC

‘ Font Size @ B

n News Labs Tests Hardware Software Académie Default Title Date Random
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DTV
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AT B s Aisnile Aa cnm nrmins nos futurs relais DATV ?
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Hardware
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Good hack !
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