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Welcome!
Digital Communications

“AMATEUR RADIO IS THE HOBBY ...
EMERGENCY COMMUNICATIONS IS A COMMITMENT...”
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Subjects to cover

Amateur Radio Digital Mode History

Two Basic Digital Technologies

TNC Technology, Modes & Software

Soundcard Technology, Modes & Software
Accuracy

Making the connection without wires

Making the connection with wires

Digital Messaging Systems

Making the “over-the-air” connection with radio




Amateur Radio Digital Mode History

 The ‘Original Digital’ mode

— Presence or absence of carrier (1, 0, 1, O, 1, etc.)
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Amateur Radio Digital Mode History

e Started as Mechanical Hardware Specific
— 1849 Landline based teleprinter operations began
— 1920 Rudolf Hell invented Hellschreiber
—1930’s RTTY (Radio TeleTYpe) [Military RATT/SCRT]

e 1980’s started computerizing the RTTY signals

* Prior to 1995 the only ‘legal’ HF digital mode
that was authorized by the FCC were those that
used the standard Baudot codes; e.g. RTTY



Amateur Radio Digital Mode History

* In 1995, the FCC opened to door to other
modes (ASCII based) and declared that any
new mode coding were legal as long as they
were published in the public domain.

* And the “Barn Door” opened!



- Amateur Radio Dlgltal Modes

Mode

Year

Author

Year

Author

AMTOR

1883

G3PLX

MFSH1EJ‘B

ZL1BPU & 1Z8BLY

APRSE

PICCOLO

ASCI

COQUELET

BAUDOT

MTG3 (all sub-modes)

SPOVRC

BPSK31/63M25

NAVTEX

CHIP 64128

OLIVIA

CLOVER

1993

HAL Carp

PACKET, HF

Early 70's

CLOVER 2000

PACTOR |

1991

DLEMDA & DF4EV

CONTESTIA

PACTOR Il

Mid 90'5

CW (Morse)

PACTOR Il

2002

CW CCW (OOK-FSK)

DIGISSTV

PACTOR 4

on the
way!

DOMING

2004

WE2ZTO

PAKANM10

DOMINOF/EX

PAX

FAX

PAX2

FSK31

PSK10

FSK441

PSK31

1999

G3PLX

G-TOR

Kantronics

PSKG3IFM125F220F

2003

HELLSCHREIBER

1920's

Rudolf Hell

Q15X%25

C/MT HELL

QPSK31/63M25

DUPLO HELL

IZ8BLY

RTTY

FELD HELL

RTTY 50+SUNOP

FM HELL 105/245

RTTYM

FSK HELL

SITOR A

GL HELL

S5LOW FELD

HELL 20

55TV

PC HELL

TDM

PSK HELL 105/245

1999

ZL1BPU & [Z8BLY

THROB

G3PTT

S/MT HELL

THROBX

HF FAX

WEFAX

HF DIGITAL RADIC
MONDIALE

WINMOR

JT44
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 Objective is “Tones-to-Digits-to-Tones”

e Terminal Node Controller (Hardware based)

— External ‘smart box’ converter for digits-to-tones-
to-digits
— Not inexpensive

e Soundcard (Software based)

— External or Internal PC microprocessor converter
for digits-to-tones-to-digits
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TNC Technology

* TNC (Terminal Node Controller )
— Typically external to PC
— Many mfg’s (SCS, Kantronics, Timewave/AEA, etc.)

— Some have Digital Signal Processing (DSP) built-in
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TNC Modes

e PACTORI, Il, Il

* AMTOR

e RTTY

 PSK31

e CW

e PACKET (HF & U/VHF
* NAVTEX

* TDM
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Generic
 Alpha
 PCPakRatt
e Airmail
— PACKET/PACTOR

e Paclink
— PACKET/PACTOR

e RMS Express
— PACKET/PACTOR
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TNC Software

SCS Specific

e NCWInPTC
e NCWInPTC Term

e EzTransfer
e SCS Mail

12
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Soundcard Technology

e Soundcard

— Internal to PC

— External to PC (Tigertronics, WMR, etc.)
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Some Acronyms Defined

 AFSK — Audio Frequency Shift Keying
 BPSK - Binary Phase Shift Keying
 FSK — Frequency shift Keying

e MPSK - Multiple Phase Shift Keying

e QPSK - Quadrature Phase Shift Keying
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BPSK 31/63/125
QPSK 10/31/50  ®
MPSK .
PACKET .
CCW .
PACTOR 1 .
AMTOR FEC o

RTTY .

MFSK 8/16
OLIVIA
THROB
Domino

PAX

ALE
COQUELET
Hellschreiber

Soundcard Modes

SSTV
MT-63
CHIP
APRS
Contestia
HF FAX
WIMOR




e Cwtype
 DIGIPAN
 DigTRX

e Feld Hell

e FTV

e Hamscope
e JVComm32
e MixW

e MMSSTV
e MMRTTY

MT63
MultiPSK
NBF

PacLink
Paxon
PcPakratt
RDFT

RMS Express
Sally

SCAMP

K7GJT- Digital Communications

Soundcard Software

SlowFel
SlowFeld
Stream
Throb
TrueTlTY
W1SQLPSK
WinDRM
WinPack
WinPSKse
WSJT
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MultiPSK
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Accuracy

e Broadcast Mode

— Character loss is not important

* Error Checking modes

— ARQ (Automatic Repeat-reQuest)
— FEC (Forward Error Correction)

21
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Accuracy

e The ARQ mode is used where absolute accuracy
is paramount on the exchanged message.

— It uses a handshaking technique to ensure absolute
accuracy in the exchange of data.

— When a block of the message is not received with
100% accuracy, the receiving station requests the
entire block to be resent.



Accuracy

* The FEC mode is used where absolute
accuracy is not paramount but a higher degree
of message exchange reliability is.

— A redundant data transmission technique that

transmits the information using a predetermined
algorithm (no handshaking)
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F% SqlBFC Lock

MT-63 (1L000HZ)

[F [Sg* 4FC |Lock [Snap [1000.0Hz [1 kHz, long [MT

"WAET [Ran)

PACTOR 1

PACTOR 2
PACTOR 3

e i

33 5q*|ﬂFc|LucL

R

For help, prezs Alt-H.

1000
1 I . 1

© PSK 31/63/125

For help, press Al-H.
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Mode Displays

i MFSK SignaJs RTTY Signal

SSTV

L

323 @AFE |L_.:.:k |5r-';a|:| [1300.0

THROB

1000
| _ )

VHF PACKET

e

Far help, press AlkH.

\Connected to KaMSU DCD | AFC |Lock |Snep [1700.0Hz
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Making the connection without wires

= Radio Speaker - into - Computer Microphone It’s Fl'ee_l

Transmit = Radio Microphone — into — Computer Speaker
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Push to Telk -

Treremit > '
Computer or | g Peceive TNC Pt » Radio
Dumb-Terminal G riand
round
> Spesker Audio
Serial Connection Radio Connection
Basic connection only Basic connection only
requires pins 2,3,7 (DB-25) requires speaker and mic plugs
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e Two issues

1. TX & RX Audio
isolation

2. PTT control

SOUND CARD
"LIMNE IN"

Wa
i/ \

RIMG MOT USED
AUDIO CABLE

RIMG MOT USED

SOUND CARD™ SLEEWE
"LINE OUT"

N

| — |
\ SHIELDED

47,000 ohms

TO EXTERNA
Rec eive Audio o EAKER
I (Huck4ABT [
k~—5|_EE\J|:—J

—,

[ ShieldiGraund

BUXFMR1KS
2.3 UF @ 35%
{tantalitic)
TO MIC INPUT —% |4
/1

L .
ol MIC GROUMD

BUXFMREBKE

Transmit LED not recammended
for use with LapTop PC, due to
current limitations in power supply.

ISO-KIT-1 /YA

TRANSMIT
IMDICATOR

A

LonelEsn. LD 1K

1200 ohms

DBES FEMALE

8 pin "standard" mic part.

SOLDER SIDE VIEW, —————————p—-

PHOTOTRANSISTOR

16808 &
AN\sB888

If serial Comport isDB25, use RTS =4 & Ground=T.

Y¥AESU 8§ pinmicrophone HFE, WHF, UHF Models; FT-FT-1, 102, 211, 290, 480, 5100, 650,630, 707, 712, 726, 7200, 727,

736, 747,737, TEY, 77,780, 840, 890, 912, 980, 9390,

4M25 OFTOCOUPLER

etc to PC sound card for PSK31 mode.

Note: Buxcomm Product Shown



Digital Messaging Schemes

1. Keyboard-to-Keyboard

— Type message on keyboard
2. Station-to-Station (Point-to-Point)

— Typed or text file message “Mailboxes” (MBX)
3. Local Message Boards (BBS)

— Central location for formatted messages

4. Wide Area Systems
— Winlink 2000 (input/output via a ‘RMS’)




Digital Messaging Systems
* Point-to-Point
e PACKET
— BBS

* Winlink 2000
— TELNET
— PACKET
— PACTOR
— WINMOR
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Making the connection with Radio

e Point-to-Point: Any mode, many softwares

e PACKET
— AX.25 technology

e Winlink 2000
— TELNET
— PACKET
— PACTOR
— WINMOR (WINIlink Message Over Radio

33
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Digital Communication

e Clark County PACKET

— 144.99 [& 441.060]
— Station to Station (-« or max)

— Mt Livingston BBS
e Currently W7AIA-8
* Changing to K7CLL-8



OutpostPM
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Deleted
Mege
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Digital Communication
e Clark County Winlink 2000

—144.920 & 441.525
— VHF: K7YFJ-10 & KA7CTT-10

— UHF: K7YFJ-10 & K7GJT-10



USER

AIRMAIL
PACLINK

Winlink 2000 Topology

TELNET

|
Ly
a..../h.ﬁ __./J

(@
C

Radio
Message
Server

13INT3IL

The Internet “Cloud” Common

TELNET Message
Server

‘Connected to Client PCs or Network!
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Winlink Station

Winknk -
Abrrmal 3 = e [
HF Patior E-&iall S w g ( '

Win Bz, 3000, ME; XP
Capabiiiny

ANTENNA
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e Amateur PACKET Reporting System

— “Maps and Messaging”
— Over 40,000 users
— Most common use is position reporting

i N
— Weather T @ p
— Telemetry

Bernuda

X

e Covered in next Session
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Questions?
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