Digital Data Over Amateur Radio

* Digital Data Communication: the transfer of data (text, files, pictures). Mostly
found in the HF spectrum but can be performed in any band and mode.

e The data is encoded (transformed) into audio frequencies using a computer. The
two primary encoding techniques are Phase Shift Keying and Frequency Shift
Keying. Because it is in the audio spectrum, this is referred to as APSK or AFSK.

e Three items are required
o Computer — performs the translations using an application. Today we are using

FLDIGI.
o Interface hardware — sound card, isolation circuits, keying of transmit. We
have two examples today.
= A simple interface that uses the computer sound card and a circuit that
provides isolation and keying. Requires three cable connections. About $20
in parts and requires assembly
= A more robust unit — Signalink. Contains sound card, signal level
adjustments, isolation and keying of the radio. Just over $100, with cable.
©  Amateur Radio — any band. We are using VHF/UHF HT's
* Application — FLDIGI

800 fidigi / RigCAT - FT-857 - kkSvd
|Elle OpMode Configure View L.ngbuh Help | |8 ReiD |8 TwiD | TUNE| |
|| Fra|144331.499  [on|  |omlo2¢7 | | | ou| ' ' .
‘I ‘1“1':3;:3;(:) (:)(:)(:) |$ Call| - lop| | Az
DiG [+] ~ (2] @) an| s [P | Loe|
]

<DATA B9 BE38>{2476: 12}9N:dﬂxFqupm:rA+P‘f‘&'naK41KEEEZ15;JF'HYEI.FDFLLHF‘I'S*!'.'I.I'I‘CSZMeDSFM'Te
<DATA B9 BBA9>{2476:13}xji24CndnkrnT7NatM/FtOx fluvyOmhwXbKdDfBgTE4iMFbi ERWK]JEWE."L?:—.
<DATA B9 1B16>{2476:141258yZVTAcFOA+TzBbIoWe fqybmalGFe edgD46]19A7aG311VHeRRKF §7nbpb —
<DATA B9 B586-{2476:15}K0ZBRFUVUK/IKmGg++TIVO5SxIxgr+xvy I TEkXADTC/Ir 1RHS4+-+dTgmlD2nk+t
<DATA 38 E991>{2476: 16} FOUfiumSAs=

[b&4:end]

[ <CNTL 10 8501>{2476:E0F}

|144332.17 <CNTL 1@ 2500»-{2476:E0T} H

= | DE KKSVD K

we [ 6 [oie] o7 Dol JmID ] F; J@I«] 1e95 [»]w) asv ) sors )ik ) |

|PSKE3RC20 | sin 16 0B [imd 30 8 | [4[4] =30 [»[w¢ arc | saL |



* One of the best known and most extensive application.

* Each encoding method is called a “modem”. There are 17 modems in this
application. Each modem has multiple speeds. The allowed speed is determine by
the frequency band used for transmission.
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Upper left — frequencies, radio modulation

Upper right — logging information

Middle left — Browser: shows active signal text for some modems

Middle right, beige — shows all text received and transmitted. Transmitted will
appear in red.

Middle right, blue — shows text to be transmitted. It will scroll off screen as
transmitted.

Lower buttons — each button actives a “macro” that you can program.
Lower screen, black area — waterfall display. Shows frequencies versus time.
Bottom — information and controls for waterfall

e We will demonstrate three Modems
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PSK31 — one of the oldest modems and most popular, until the last few years.
Has been replaced by the WSJT-X modems but s still popular for for
conversations and field day. Has not error detection or correction.

PSK250R — a variant of PSK that contains some detection and correction.
Transmits faster than PSK31 but takes more bandwidth.

MFSKS8 — An FSK mode. Has both detection and correction.



