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Introduction

Digital operation modes have become popular among hams over the last few years, but
digital operation is not new to ham radio. In fact, the original operating mode, CW, is a
digital mode. Morse code uses binary symbols (dots and dashes), and it uses variable-
length character encoding like PSK-31. Radio Teletype, RTTY, started to be used by
hams shortly after World War I, and it is still popular today.

| have helped a number of hams get on the air with digital operation. My experience
has been that 90% of the effort goes into getting the Ham Radio Deluxe program
installed, configured, and getting them through the initial steps of using HRD. So a
large portion of this guide will be devoted to installing and learning how to use HRD.

Advantages of digital modes
Digital operating modes will never replace CW or SSB phone, but they do offer a
number of advantages.

e The narrow bandwidth of digital modes (including CW) allows a low power station
to make DX contacts that would be impossible with the bandwidth of SSB. The
standard operating power for PSK-31 is in the range of 15 to 40 watts. On
several occasions, | have had solid communication from Tennessee to hams in
North Carolina who are using 2 watts.

e Foreign accents are not a problem when operating with CW or digital modes.

e Some digital modes such as Winlink and SSTV can transmit images as well as
text.

e Some digital modes use an ACK/NAK verification system to detect errors, and
they automatically retransmit packets until the transmission is successfully
received.

e Some digital modes can transmit formatted documents, spreadsheets, pdf files,
and other types of files that have structure. This is particularly important in
emergency communication where a list of supplies can be sent much more
conveniently and reliably digitally than via phone communication.

e Using the Winlink system, you can send and receive e-mail via radio, and you
can exchange e-mails (possibly including file attachments) with standard e-mail
systems like Gmail and Hotmail.



Hardware for digital communication
The equipment required for digital operation is modest:

e Aradio. A HF or VHF/UHF radio may be used depending on the digital mode
and the format of the data packets.

e A computer running software capable of encoding/decoding digital modes.

e A sound card interface. While it is possible to use the sound card interface
available in most computers, a SignaLink external sound interface is
recommended.

e Optional packet modems. For high-speed Winlink operation using the Packtor 3
protocol, a special (and fairly expensive) modem is required. Also, a special
modem is required for 9600 baud VHF/UHF packet operation. However, most
digital modes such as PSK-31, RTTY, and SSTV can be done using an
inexpensive sound card interface. Winlink can operate through a sound card
using the WINMOR protocol.

The SignaLink sound interface
If you already have a SignaLink USB sound interface installed, you can skip to page 8.

The great thing about most digital modes is that you can use the inexpensive and
popular SignaLink USB sound interface. While is possible to use your computer sound
card with a connection like RigBlaster, it is much better to use a secondary soundcard
that is not controlled by the computer operating system. The SignaLink is a soundcard
interface that has been shown to work reliably with all digital modes including WINMOR.
Another advantage of an external sound card is that you can listen to music or other
sounds through your computer’s speakers while operating in digital modes.

The SignaLink USB sound interface is made by Tigertronics, and it costs about $100.
When you order it, you must select the appropriate cable to connect to your radio. The
SignaLink connects to your computer via USB, and it is powered by the USB, so you
don’t have to have another wall transformer.
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Once you receive your SignaLink, you have to open it and install jumpers to configure it
for the type of radio you're using. This process takes about five minutes. We
recommend that you do not purchase the pre-configured jumper blocks sold by
Tigertronics. Several of us have been shipped the wrong version of the headers, and it
is very confusing to figure out what the problem is. Installing the jumpers manually is
very easy.

Set the RX and TX knobs on the SignaLink to the halfway position (straight up), and set
the DLY knob to full counterclockwise (minimum delay). You may have to adjust the
receive and transmit levels later.

It is recommended that ferrite beads (RF chokes) be placed on both ends of the
SignaLink cables. It's also a good idea to use a Radio Works choke on your antenna
feed line to keep RF out of your shack.

After you connect the SignaLink to your computer, you will see a nhew soundcard listed
in your hardware. Be certain to follow the SignaLink set up for the Windows operating
system by following the manual that describes the procedure. It is critical that you set
certain Windows volume levels, which are specifically described, to a maximum volume
in order to trigger the VOX in the SignaLink, and allow transmission. Even if your radio
does not use the Signalink VOX, such maximum levels are necessary.
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Computer control connection

In addition to installing a SignaLink and connecting it to your computer, you also need to
install a cable that the software can use to control your radio. It is possible to manually
tune your radio and operate without computer control, but life will be much easier if your
software can control your radio.

Some of the newer radios are equipped with USB ports for radio control, but the
majority of radios use serial connections. Since it is rare to find a new computer with a
serial port, USB-to-serial adapters are normally used to connect the serial link to the
computer.

All manufacturers sell their own radio-to-computer cables, and they work fine. But
brand-name cables usually cost two to five times as much as generic cables. |
recommend you get on eBay and search for a cable for your radio. If you have an lcom
radio with a CI-V interface, do an eBay search for “Icom CI-V interface cable”. You
should be able to find one for about $12 including shipping.

Note: Be sure to get a cable that has a USB converter built into it so that you don’t
have to buy a separate serial-to-USB adapter.

When you connect a serial cable that includes a USB adapter, Windows will show an
entry in the “Ports (COM & LPT)” section of the device list. The COM port number
assigned to the connection by Windows will be displayed. Itis COM port 1 (COM1) in
the following screenshot:



=% Ports (COM &LPT)
: ----- ¥ Communications Port (COM1)
- ECP Printer Port (LPT1)
- FIJ Intel(R) Active Management Technology - SOL {(COM4)

Since a serial connection is used to the radio, you must set the baud rate and possibly
the number of bits and parity in your radio. You should consult the manual for your
radio to determine how to do this. | suggest using the default baud rate that the radio is
set to. If you have a choice, choose 8-bit characters and no parity. Make a note of the
COM port number and baud rate, because you will need to know them when you
configure the software.

Software for digital modes

Digital modes encode data as modulated sounds, so you must run software that has the
capability of doing this encoding and decoding. There are a number of good programs
available for popular digital modes such as PSK-31, RTTY, and SSTV, but the focus of
this paper will be on the outstanding Ham Radio Deluxe program and its Digital
Master 780 (DM780) digital component.

Ham Radio Deluxe (HRD) is the most popular ham radio program in the world, it has
been under development for many years, and it is free. The DM780 digital component
can encode and decode all of the popular digital modes such as PSK-31, RTTY, and
SSTV. Italso can handle about 80 obscure digital modes such as Thor, Throb, Olivia,
Feld-Hell, and Domino. DM780 cannot send or receive Winlink/ WINMOR messages or
APRS packets, but that will be covered later.

Downloading and installing Ham Radio Deluxe
If you already have Ham Radio Deluxe installed and are familiar with its operation, you
can skip to page 21.

You can download the free HRD installation from http://www.ham-radio-
deluxe.com/HRDv5.aspx You should install Version 5 of HRD. The older Version 4
was frozen several years ago and is no longer being developed.

In addition to providing extensive digital support, HRD is a wonderful program for
controlling your radio and logging contacts.

If you have problems installing or using Ham Radio Deluxe, there are helpful support
forums available at http://forums.ham-radio.ch/
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Starting and configuring Ham Radio Deluxe
The first time you start Ham Radio Deluxe, it will display a screen where you can enter
information telling it what type of radio you have and how to communicate with it.

S Connect: Unregistered - Registration is Free! El

Select a Preset or New definition and press 'Connect’

Mew Preset | Serial Ports | Help |
Compary: | ICOM | | Status
Radic: |C-7R00 |
COM Part: |COR4 |
Speed: 13200 |
Cla Add: [7A
Flaw contral / [nterface power
[I‘ CTs T DTR T HTS—‘

v Always connect to this radio when starting HRD Start: [ Digital Master 720
[ Start HRD in Full Screen mode v Loghbook
[ Rotator
Connect | [T Satelite Tracking

A

Select the make and model of your radio in the upper fields. Select the COM port of the
serial command interface to your radio and the baud rate in the lower fields. |
recommend checking the boxes at the bottom of the screen “Always connect to this
radio when starting HRD” and “Start/Logbook”.

If you're not sure which COM port your radio interface is connected to, open the
Windows Control Panel screen, then enter the Device Manager section, and expand the
“Ports (COM & LPT)” entry. You should see the COM port listed with its port number.
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Make sure the baud rate you specify in HRD matches the baud rate set in your radio.
See above for more information about the radio control connection.

Click the “Connect” button after you enter your radio’s information.

Ham Radio Deluxe main screen

The HRD main screen displays the digital frequency it is receiving from your radio, a
virtual tuning bar, and buttons to control your radio. If you checked the option to open
the logbook when HRD is starts, you can minimize the logbook to view the main screen.

£ HamRadioDeluxe - [FT-2000: Demo] - 18] x|
J File Edit View Bands Favourites QuickSave Macros Logbook Scanning Tuning Tools  Woice Window Help | _. Donate -8 X
— pr— - =1 SN »
Yy =7 - & U - = , A
O /G| H G 2= E & M| v |
Connect Selection Favourite Quick Save | Full Screen Logbook Satelites SW Data || Sliders  Customise Options  Forums - Add || DM7FB0  Synch =

ALC
SWR
PWR

'-.Eianl:l - '-i:lirnrrr:r NR main Pre 1

14.235.000

52 [ 1]

"Main Mode: USB |

“Fast NRsub |

ot ‘Keyer Marmain ~ Proc

AntRx | Chan + | aMR

Roefing: 15kHz
Busy: main Mic Eq

“Bc  chan- |

3.780.000

‘Band + Contour | Moni | PWR Scan Dn

Tuesday, April 19, 2011 160m - 10m (Region 1) 13:05:08

e

o Il

L e e B R B B B
142352 142356 14.235.8 14.238.0 14.238.2

[T R AR A A AN AR AR AR R AT SRR AR Sy AN SRR ATTAATN AT |
e e et " e LA B |

14.025 14.325

1 O e By B B B (I I
142138 142340 142342 14234 4 142248 142348 14.235.4

| I I [ I
14.000 14.050 14.075 14.100 14.125 14.300 14.350

s AF gain (main): 20
_— AF gain (sub): 10
IFshift: -200 Hz

Micgain: 50

RF gain (main): 100 SAGC (main): Mid

RF gain (sub): 100 AGC (sub): Aute-Fast
Filter width: 16 Contowrs20 Hz

VO delay: 1000 ms M@X gain: 39

RF power: 78 s

Noize reduction: 3

Many of your radio operations including changing bands and frequencies, selecting
antennas and filters can be accomplished by clicking items on this screen.

HRD has a remote-operation mode where a copy of HRD running on a remote
computer can connect through the Internet to a HRD server running on the computer
connected to your radio. You also can use remote desktop software to view and control
HRD operations. This type of remote operation is especially useful for digital modes
that don’t require a voice signal to come though the Internet.
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Ham Radio Deluxe logbook screen
HRD has an excellent logbook facility. Here is an example of the logbook screen:

% LRD Logbook - [My Logbaok] ===

File View Browser Calendar Countries Logbook Tools Window Help | £ Donate -3 X

Pttt IR DU nomr o T | | Wt e EMgl  14194000] |
Open | LayoutA |LayoutB| HRD DM780 Rotator Tune-Main TuneSub | Add | About Home Configure - - Full Screen 14.194.000

W Award Tracking | Logfile - x| 20m{M) 3 x
" Filter ~ fir
& A 5 | @@ 6 & e H[&]

g - =
i@ X | @@ o = Q @ 4 3
% Add Delete Modify | Refresh width Layout Selecton QRZ.com | Awards Backup More...~ | Filter QSL Award | LOTW Upload LOTW Download 14150 — us4las
Fl o Vs
H QSO date | Time on | Call Mode | Sent| Revd| Band | Name Country eQSL recv date | LOTH rec * N /; YO4RYU/MM
— - /
§| 4/19/2811 @2:96:28 URSCUR USB 53 59 2¢m Fedor F. Muzyka Zsiatic Russia 4/18/2@11 4/18/281 ] [,-//_ SR
s— 4/18/2@11 ©2:@5:@4¢ RK9U2 USB 53 53 2em Asiatic Russia a/18/2@11 4/18/2@1 1irs—/// ESZTC
z 4/18/2@11 21:38:36 EAGAZ TUSB L] 53 15m Cayetano "TANO"... Balearic Is. 4/18/2911 4/18/201 A// /FT?ZAP
H 4/18/2@11 21:35:18 SF6SAI TUSB 53 59 15m Moroceo 4/18/2p11 4/18/2@1 M- Yy Svacvy
= 4/18/2@11 21:32:11 SHSBZ USB 53 53 17m Dione Caruana Malta 2/18/2811 4/18/2@1 14200 — /-/,-'F5PS'
H 4/18/2@11 2@2:56:1@ LX1UN TUSB L] 59 2¢m ALAIN KIEFFER Luxembourg 4/18/2@11 4/18/201 4 7/ (RIS
% 4/18/2@11 2@:47:@6 A61AS USB 53 53 2¢m SALEM ALMARRY United Arab Emirates 4/18/2@11 4/18/2@1 ] // FITUSKG
— 4/18/2011 ©3:28:29 USSQEQ PSK31 599 599  2@m Vitaly I. Glush... Ukraine J ,/,)(V4LC
4/18/2@11 §3:99:8F VAIYC PSK31l 593 589  4pm Aubrey Keith Go... Canada 4/18/2@11 HEESS bl
4/18/2@11 ©3:03:3@ RA2FAC PSK31 588 539 4gm Oleg N. Novoselov Kaliningrad - \T\"OZZSYV
4/18/2@11 @2:54:5@ HAIDRA PSK31 538 539 4gm Frigyes Molnar Hungary = :\\‘ y\f:::j
N
‘4 n » 14250 = - \QAQA
Al Default ACCESS 6,112 1 \\ DL7OK
N
DX Cluster: Spots: W4PHS on HBSDRV-5 (DXSpider) 3 X Greyline BER (075 anscw
[l Close || Show - HF ~ |00 4 | < Alarms - EROptions (&) Add Spot ]
Date Time Freg| DX DX Country Spotter| St | Comment o -
14300 —
« 19-Apr 2337 14.251.8 DL7CK Fed. Republic of Germany W1JGS  MA i
¥ le-Bpr 2336 21.268.0 VK4LDX Australia HE3Y |8
W 19-Apr 2334 14.076.5 N3BNA United States WI4T GR JTES ]
Y 19-mpr 2334 14.186.F YO4RYU/MM Romania H2HO NY cg 14325 —
¥ le-Bpr 2332 14.222.8 F/TUSKG France-F HCeX OH Thanks for 59 Fran Clock L0 x ]
"J 19-Apr 2333 14.240.0 B9SA%R Croatia ND3D MD Good to hear you a -
W 1G-Bnr 2333 14.227.6 F/TIUERE France-F AT4PW  FT. atronm intn Flarid 7 23 .38.2 14350
a I v . .
30 Day Solar Data | Solar Cycle Progression Aud\oMon\m\r\D)(CInster:Spots:W4PH50n HBSDRV-Q(DXSpider)J . 20m (M) | 40m (5) | 17m
Ready NUM

The logged QSOs are shown in the upper panel, the current spots for the band you’re
tuned to are displayed in the vertical field on the right, and the running, real-time spot
log is shown in the bottom field.

The logbook screen is very flexible. You can choose to display fields such as the
spotting screen or hide them. You can select which items are displayed on logbook
lines for each QSO, and there are many other options and settings. | will cover only a
few. See the HRD manual and help files for additional information.

Setting your station information

The first thing you should do in the logbook is enter your station information. To do that,
click “Configure” on the logbook screen toolbar, and select “My station” from the drop-
down menu. You will see a screen like this:
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_-—:l My Station @
These values are used in the Add and Modify Logbook windows
Values
Calsign:  [W4FHS SIG: Prafile
Owner: WAPHS 5IG info: E
Operstor: | W4PHS Locator:  |EMEEna f
Mame: Phil Latitude: [m
Street: Longitude:

City: Brertwood C0 zone; 5 T [&

County: Williamson Fower: 1000 Watts
State: TN IOTA: -

ZIP: 37027 Country United States

Equipment:

Antennas:

Enter your call sign, name, and other information, then click the “Save” button. Note,
if you click the ‘X’ to close the screen without first clicking “Save” your information will
not be saved.

Configuring call sign lookup

One of the many useful features of HRD is its ability to look up call signs automatically
and display the QTH and other information about the station. In order to use this, you
need to first configure the call sign lookup options. Click “Configure” on the logbook
toolbar, and select “Call sign lookup” from the drop-down list. HRD will display a screen
with two tabbed pages. On the “Enable” screen, click both boxes to do lookups from
previous QSOs and from CDs/Internet.

13



Enable | Lookup Options |

Callsign Lockup @

When Mew Callsign Entered...

Lookup details from logbook: {previous (150" with the same station)
Lookup details fram CDs / intemet (3RZ.com, HamCall etc )

MName -retum: @ Full name

i) First name oy

[ OK ][ Cancel ]

On the “Lookup Options” screen, check the “Subscription interface” if you have a
subscription to QRZ.com (http://www.grz.com/) or check “Web interface” if you don’t
have a subscription to QRZ.com. Note, QRZ.com is a wonderful resource of great
value to hams. Not only does a subscription to QRZ.com get you a faster and better
way for HRD to lookup call signs, you are also providing support to a worthwhile
organization.

If you have a QRZ.com subscription and check the “Subscription interface” box, then
enter your QRZ.com username and password in the appropriate fields.

Once you set option on both of the call sign lookup screen, click “OK” to close them.

14


http://www.qrz.com/

Callsign Lookup @
Loaokup Options

1) QRZ com via Intemet : :
The callzign lookup sequence is:

| »

) None

] 1 Internet using either
) Subscription Interface (Fast) QRZ.com's subscription
interface or QRZ.com detail
page in a browser window,
z2 ZD - HamCall,

3 CD - QRZ.com.

FPazzwaord: I:I A= =oon as any data is found the

search stops.

i@ Web Inteface {more CPU, slow)

m

|zermarme:

Click, here for ORE subscription information, & subscription iz
required o wze thiz option. Please support QRE. coml CD Lookups
The CD's from el
<http:/fwww.grz.com,/> and
CD / Disk Lookups =http://hamcall.net/= are
supported. The HamCall CD
. provides more data than the
[[12) HamCall QRZ.com CD. For best
™ - performance copy the files from
3) GRZ.com cD to hard disk.

Internet: QRZ.com Subscriptions
Test Access to the QRZ data online

requires a valid subscriber login
Enter a callsign, results are shown in the logfile consisting of a username and

-

OK ][ Cancel ]

Configuring the spotting list
HRD includes a built-in “spotting list” that connects through the Internet to a DX cluster
so that it can display spots of interesting stations that other hams have submitted.

There are two parts to the spotting list: (1) on the right side of the logbook screen you
will see a vertical panel that shows stations on frequencies in the band you’re tuned to,
and (2) the lower panel shows a real-time log of spots that scrolls as they are received.
The real-time log displays spots received for all bands.
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%, HRD Logbook - [My Logbook] o=@ =]

File View Browser Calendar Countries Logbook Tools Window Help | (£ Denate -8 X

SN L RO RENFIF I :
Open | LayoutA |LayoutB| HRD DM780 Rotator Tune-Main Tune-Sub = Add | About Home Configure v = ¢ Ful Screen
W Award Tracking | Logfile -~ x  20m (M) 1 x

g = = o Fiter =
o x 2| @ » = 5 % d % @0 O @ s H[R]
% Add Delete Modify | Refresh Width Layout Selecton QRZ.com = Awards Backup More...~ | Fiter QSL Award | LOTW Upload LOTW Download 14150 = us4108
b ,
2 Q50 date | Time on | Call Mode | Sent | Rcvd| Band | Name Country eQSL recv date| LOIW rec * _ /,YO4RYUFMM
g 4/19/2@11 ©2:96:28 UASCUA USB 59 59 2@m Fedor F. Muzyka Asiatic Russia 4/18/2@11 4/18/2@1 : 457DXG
% 4/19/2@11 @2:95:24 REKIUI uUse 59 59 2@m Asiatic Russia 4/18/2@11 4/18/2@1 14175 — ES2TL
® 4/18/2011 21: EA6RZ USB 59 59 15m Cayetano "TANC"... Balearic Is. 4/18/2611 a/18/2@1 ] ety
%‘ 4/18/2@11 21: SFESRI USB 59 59 15m Morocco 4/18/2@11 4/18/2@1 M -] Svacvy
? 4/18/2@11 21: 9HSBZ Use 59 59 17m Dione Caruana Malta 4/18/2@11 4/18/2@1 14200 — ’E5PSI
g 4/18/2@11 2@: LX1UN UsSB 59 59 2@m ALAIN KIEFFER Luxembourg 4/18/2@11 4/18/2@1 - R7CP
% 4/18/2@11 2@: RElRS use 59 59 2@m SALEM ALMARRY United Arab Emirates 4/18/2@11 4/18/2@1 : e FITUSKG
— 4/18/2@11 B3: USSQEQ PSK31 599 599 2@m Vitaly I. Glush... Ukraine - // ~XV4LC
2/18/2011 23: VASYC PSE31 599 583 4Pm Aubrey Heith Go... Canada a/18/2@11 RS — SPDsz
4/18/2@11 @3: RA2FAO PSK31 599 599 4@m Oleg N. Novoselov Kaliningrad - \\'
4/18/2011 @2: HAIDRA PSK31 599 593  4¢Pm Frigyes Molnar Hungary < ] \\\‘ ::"\f;g‘::
E \
« | [} * 14250—_ \\\QAQA
Al Default ACCESS 6,112 - \‘\_ DL70K
3 N
DX Cluster: Spots: W4PHS on HBSDRY-2 (DXSpider) . X Greyine rox sABCW
[H Close || Show ~ HF - |17 (& | < Alarms ~ [ Options (&) add spot ]
Date Time Freqg| DX DX Country Spotter | St | Comment |+ :
5 | 14300 =
v 19-Apr 2337 14.251.@ DLTOK Fed. Republic of Germany W1JGS M .
W 19-Lpr 2336 21.26@.0 VE4LDX Australia NE3Y PR -1
v 19-Apr 2334 14.576.5 N3BNA United States WI4T GA JTES ]
% 19-Apr 2334 14.186.2 YO4RYU/MM Romania NzHO nY cg 14325—
W 19-Zpr 2334 14.222.@ F/TUSKS France-F NCeX CH Thanks for 59 Fran :
".7 19-Apr 2333 14.24@.8 9A%A Croatia ND3D MD Good to hear you a -
W _l9-Znr 2333 14.272.@ F/TOSKG France-F AT4PW  FT. arranm inmo Flarid 7 23 = 38 n 26 14350
4 [ m b
- -
30 Day Solar Data | Solar Cyde Progression | Audio Monitoi, DX Cluster: Spots: WAPHS on HBIDRV-9 (DXSpider) | “._20m (M) | 4om (s) | 17m
Ready NUM

Before you can view spots, you must select which DX cluster server you want to
connect to. Above the bottom field, you will see a menu bar with “DX Cluster” followed
by a bar with “Connect’, “Node”, “Show” and other fields. Open the drop-down list by
“‘Node” and select the DX cluster you want HRD to connect to. | recommend using
either HBODRV-9 or K9USA which you will find about halfway down the list.

D Cluster: W4PHS not connected
| |» Connect Node HBSDRY-9 * | Show = 3[4 | @ Alarms ~ R options

|| Date Time Freq| DX DX Country

After you select the DX cluster, click the “Connect” button at the left end of the line.
HRD should connect to the DX cluster and start displaying the real-time log in the lower
panel.

DX Cluster: Spots: W4PHS on KIUSA (Unknown) x
2 Close || Show = HF | g (& \;‘g}' Alarms = [“fOptions (&) Add Spot
Date Time Freqg| DX DX Country Spotter| 5t | Comment i+
=
"\'/ 19-Apr 2347 14.186.0 YO4RYU/MM Romania BJ4FPW strong into Florida
"{f 19-Apr 2346 7.148.1 EABCDG Canary Is. KG4W
'b 19-Apr 2346 1@.142.5 SV4FFL Greece CHeAT tnx RITY
W 15-BApr 2345 14.20@.8 TO2ZFM France-F VE3HBZ
"J 19-Apr 2345 18.1@2.@ SVTCC Togo CT1HMN gud =sig in CT.. N&/JA..
"\'/ 19-Apr 2344 14.186.9 YO4RYU/MM Romania RAGJIBL tnx Q50 57
'b 18-Apr 2344 18.1g2.@ SVTCC Togo HE3D RITY THX AGRIN!! 1st call. T
» 19-Bpr 2344 28.185.1 XEIRCS/B Mexico ZL2IFB -
4| 1 | b
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As spots are received for the band you're working, they will be displayed in the right
panel spotting list.

To avoid having to manually connect to a DX cluster each time, click “Options” on the
line with the “Connect” button to open the DX cluster configuration screen. Select the
“Connection” tab and check the option boxes to connect each time HRD is started.

D Cluster Options X |

Your Information | Connection |ﬂppeamnce | Layout | Selection | Spot Filters | Alams | Alarms:E-Mail | Alarms:5MS5 |_“ I & |

Nodes are shown in this order in the 'Node' dropdown

j Connect an starttup

Add Reconnect if connection lost
Title Addres= Po: « | Preamble
CC_User 127.0.0.1 7315 After connecting load:
HEADEV-9 =spider . hamn—radioc—deluxze. com g0l )
GEB7HEC gb?mnbc . =poo . org a0l Announcements:
4HEDE dmSdx . no—-ip.org 731 Spots: 100 -
6LOHJ dec . dx.or. kr ]
FHATWL-7? 7nitwl homeip.net a0l WCY: 0 -

QA0CS5T d=c . ham. hr 731 AT
SAODEC 9ald=c . hanradio. hr a0 W

Logging a QSO

It is very easy to log a QSO in HRD. Click the “Add” button at the left end of the
logbook toolbar to open the QSO entry screen. Enter a call sign in the “Call” field and
press the Tab key to tell HRD to look up the call sign and fill in the other fields for you.

In the screenshot below, all fields other than the call sign were filled in automatically
when | pressed Tab.
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e Add: My Logbook o e =)

File Options Tracking Show:Fields Show:Tabs

Diate: | 4-20-2011 IZH Fren: |
F2) Start: |nn:39:14 %| Biand: 7] track
(F3) End: |nn:39:14 %| tode: [V]track
(F5) Call: T [RK3UN | | aRz |

RSTSent: [59 |+ SIER
RST Revd: [59 -l [ 59 ]
Lnu:atu:ur:ﬁ 47, 6231lmi State: | |

Mame: |D|Eg A Zatsev | QTH: |Nuvnkuznetsk |
Country: E|f-‘~siatiu: Russia |v| i@ Cortact () SWL report
Comment: | |

Logbook | Worked | Country | Contact | Location | IOTA | Ant/Sat | Award | Contest | Custom | My Stati 4 #
B 2 E| « = @
Al Qs0s  Partial | Exact 25 | 100 || Width Layout Refresh
Q50 date Time on Call Mode | Sent | Rowd | Band | Hame Country
4/11/2011 03:06:01 RESUN USE L 55 20m Oleg A. Zaitsev RAsiatic Ru:
4| 1 3
|  Add F) || Cancel || Reset (F4) || Dadd Spot |

When you are ready to write the QSO to your logbook database, click the “Add” button
at the bottom of the QSO screen, or press F1. Click “Reset” to clear the QSO entry
fields.

Tuning the radio and logging an entry from the spotting list

You can click on a call sign in either the spotting list in the right panel or the real-time
log in the bottom panel to tune your radio to the frequency of the spot and fill the call
sign into your logbook QSO entry screen. If QRZ lookups are enabled, HRD will fill in
the other fields with information about the station. The bearing and distance to the
station are displayed in blue next to the “Locator” field. If you have worked the station
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before, information about previous QSOs will be displayed in the lower field of the QSO
entry screen as shown below:

fud Add: My Logbook o lfE s | 2om ™ i
File Options Tracking Show:Fields Show:Tabs Filter - ﬁm @
14150 — VK3MO
Date: | 42002011 [+ Freq |:| /Y04RYU
7 A
() Sat: |00:31:40 = Band: [7]track 1/ f YO4RY UMM
PJTMF
(F3End: |00:31:40 [ e Mltrack : %’ MOZFH

TO2FH

(F5) Call- [l HI 3F VA | (@] [eRz] 14175 TO2FM
TEEFH

AsTse: 59 |o] 3= 12
RST Revd: [59 - | [59 ] 1 / fswcw

1 / sSVacvY
Locator: FE49ql Fe i i : !
W[Fxs9qL | 135", 1512ni Smte: | | A1/ HIsFvA
Name: |FRANCISCO DOMINGUEZ (Franky) | QTH: |Sardiago | et / 9v4D
| F5PSI
Courtry: mlDominican Rep. |'| @ Contact () SWL report M—} /F"TUS"<G
i XVALC
Comment: | | i f; RKQUN
- Dzzsw
Logbook | Worked | Country | Contact | Location | IOTA | AntfSat | Award | Contest | Custom | My Stati 4 P 14225 — /// FKZMU

GADA
DLTOK

M | = =Y i=

B W = B /
AllQsOs  Partial | Exact 25 | 100 | Width Layout Refresh - //

Q50 date Time on Call Mode | Sent | Rovd | Band | Hame

4/20/2011 00:20:04 HI3FVA USE 59 59 20m FRANCISCO DOMINGUEZ (Fran

10/30/2010 11:17:14 HI3FVA 558 53 59 40m 14250 —

8/7/2010  22:42:48 HI3FVA USE 59 59 20m FRANCISCO DOMINGUEZ (Fran d
L1}

A E 14275 —

[ add F) || cCancel || Reset (F4) || &Add Spot | 1

Configuring automatic eQSL.cc log uploads

HRD has a nice feature that you can engage to tell it to automatically upload log entries
to your eQSL.cc account as soon as you add them to your log book. This feature is
widely used by people all over the world; often I find that as soon as | log a QSO, the
QSL from the other station has already been posted to my eQSL.cc account.

If you haven’t established an eQSL account, go to http://www.eQSL.cc and create one.

To enable automatic eQSL logging in HRD, click the “Configure” icon on the logbook
screen, and select “eQSL.cc” from the drop-down list. A screen like this will be
displayed:
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http://www.eqsl.cc/

[ el}sL.cc @

Automatic Uploads

Upload your QS0's to eQSL.cc in real-time.

|Upload every time an entry is added to the logbook . Results are shown in the logfile. Visit eQSL.co
Usemame: |I'-T4PH5 | [ Use Q5L oo test account
Micknarme: || |
Password: EERERE |

Q5L message: |Thanks forthe G50,

..... B L LT T ST Ty e P

Make sure Upload every time... is checked.

Enter the Ussrmame, Nickname and Password used to access eQSL.cc. The
Mickname i= used if yvou have multiple profiles, if in doubt leave this field empty.
Optionally enter a Q5L message to be added to each entry.

m

The aption to use the eQ5SL.cc test account lets vou see how the entry is uploaded
without affecting your eQ5SL.cc account.

All results are shown in the Logfile window, selected from the Visw menu.

1

[ OK ] [ Cancel

Enter your eQSL.cc user name which is usually your call sign, if you have set up
multiple QTH entries for your account at eQSL, enter the one you’re using in the
“Nickname” field, enter your eQSL password, and optionally enter any text you would
like to have sent with the QSL. Check the box at the top “Upload every time an
entry is added to the logbook.”
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Digital Master 780 — Digital operation in Ham Radio Deluxe
We’'re finally ready to get into the digital section of Ham Radio Deluxe!

The digital component of HRD is called Digital Master 780 (DM780). To open it, click
the button labeled “DM780” on either the logbook toolbar or the main HRD screen
toolbar. The main DM780 screen will be displayed:

File Edit Wiew QS0 Browser Logbook SSTV  SuperBrowser WorldMap Tools  Window Help | £3 Donate -8 X

2 & ® i = =) = 11:44:00
Radio Soundcard |Waterfall | HRD Logbook | Program Options = : Full Screen " . =

Q50  SuperBrowser

BPSK-31 X | Getting Started - X

bo Brsk-31v | [Hl 1D | P L - T
F2) Start: | 16:04 = #| = About Me -~

- = B Callsign D o5 n
F3) End:  16:42 [= Name =

PIEIPUNOG OIpEs|
M
Ll

Age
ERY . P ~ - wan . -
(F5) Call: Locatar 11:04:47 AM> Msin
bl htno

MName: OTH v
aTH: P Send (F1) [ Auto (F2)
tor - CalCQ Reply Info Closing | EfDefault -

Add | More | My... | Q5L | Help Default. Tags Enter text to be sent 1500 Hz IMD: -25dB S/M: 23dB |w

Foom: xl Main: 4 « 1500 » B Signalk o & ¥ Decode | [ Options
& Faves : JdModes

M

1300 1500 1700 1800 2100 2300 2500 2700

crus1% Jaudoron| ) “2 HAD Logbook: My Loghock [RSID
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Several items must be configured before you begin operating digital modes.

Configuring your call sign and station information

The first information you should enter is on the screen you can access by clicking
“Program options” on the DM780 toolbar and selecting the “Callsign (My info)” entry.

| Program Options

Appearance Q50 Tags |

Callsign (My Info)

Clock - About Me ~|

Loghaok W4PHS

Modes + IDs Mame Phil

PTT Age

Radio Locator EMBana

Q50 QTH Brentwood, TH USA

Soundcard E-Mail

Sounds HomePage wwwe, grz. com,/db AW 4PHS

Storage Clubs Tennessee Contest Group

SuperBrowser = My Equipment

Waterfall Radia IC-7a00 -
Antenna Hexbeam & GSRY 7

Alarms... Power 1000

Favourites... Computer

Macros, .. Interface SignaLink

Modes., .. Accessories

Enter your call sign, handle, and other information about your station.
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Configuring your sound card

Once you finish filling in your station information, select the “Soundcard” entry on the
Program options screen (see above). The soundcard setup screen will be displayed:

Program Options

Appearance Soundcard l
Callsign (My Info)
Clack Input (Receive)
Loghaook Device: | Reattek HD Audio Input "
Modes + IDs
— Source: | Line Volume b [ ]
Radio
| gnsuidmrd | Output {Transmit) Use input device
Sounds Device: |Realtek HD Audio output
Storage Source: | Wave sl [.]
SuperBrowser
Waterfall
Qutput (Transmit)
Alarms. ..
Favaurites. .. ®0dB (O25dB OB O10dE O 15dB (O 20dE
Macras, .,
Modes... [ ] Show sample rate in main status bar
Mavigator...

audio Recorder. . Show Supported Fomats

PS5k Reporter. .. Soundcard Calibration
Soundcard Calibration. ..
Time Synchronisation... For recording and playback of wave files see: Recording

Select the soundcard that is connected to your radio. If you are using a SignaLink
interface, the soundcard will be “USB audio device”.
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Configuring the logbook connection

DM780 talks to the main HRD module for radio control, and it talks to the logbook
module to look up and log QSOs. To configure the connection, click the “Logbook”
entry on the Program Options screen.

| Program Options

Appearance Connection | Appearance || Add Log Entry || QS0 F
Callsign (My Info)
Clock

Logbook Address: |localhost

Modes + IDs
BTT Part: 7825

HRD Logboaol:

Radio Startup:  [v] Connect jrecommended)
Q50

Soundcard
Sounds [
Storage

SuperBrowser Gtart HRD Logboaole
Waterfall

- Connected -

Connect I

Alarms... Databasze

Fawvourites. ..
ff HRD Logbool has more than one database
Macros... configured you must select the database used

Modes, | by DM 720,
Mavigator... My Logbook e

Audio Recorder, .. Refresh
PSK Reporter...

The connection screen will probably already be set up properly. Confirm that the fields
are shown above. Make sure the “Connect” box is checked so that DM780 will connect
automatically to the logbook each time it is started.

You can now close the Program Options screen.
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The DM780 main screen
The DM780 screen has a number of panels:

File Edit View QSO Browser Logbook SSTV  SuperBrowser WorldMap Tools  Window Help | £3 Donate -8 X

z & ° @ % ) = 12:20:43
QSO SuperBrowser | Radio | Soundcard | Waterfall || HRD Logbook | Program Options = ° Full Screen " " =

BPSK-31 X | Getting Started - X
Receive
Line Yolume  Signal . - gsk3iv | & 2 & - [ B & - D 25 n
Level g | (F2) Start: |17:20 (= Fii suaas. LG AGULIU UTiuAS -
E’ Input ...: Realtek HD Audio Input
= (F3) End: 17:20 = E Line Volume
0.0 0 Py X Cutput ..: Realtek HD Audioc output
— S | (FB) Cal: |RA1ABC o
Wave
Mame: Mexander 5. Gnibeda
QTH: St-Petersburg, P.O. Bo 11:04:47 AM> Msin
Locator: KPE0aa wRe
Country: European Russia | w
Freguency: |0 P Send F1) B Auto (F2) '1 G- » S
Band: 2190m hd CallCQ Reply Info Closing | 2 Default ~
Mode: PSK31 w
Sent: 599 |
Revd: 599
Remark:
O Tw O Rx @ b Add (F1) | | Reset (F4) | |23
3
Add | More | My... | Q5L | Help | |Enter text to be sent 1500Hz IMD: -25dB 5/M: 22dB
Zoom: x1 Main: 4 % 1500 » B | Signalk = & 4% Decode | 3P Options &/ Faves cl)jl'vlodes

Ready crU: 1% (1 | Audio: 0% [ %, HRD Loghook: My Loghaok [RSID 12:20

Soundcard panel

The left panel has soundcard information. While receiving, a vertical bar will be
displayed in the “Signal Level” field showing the audio level. You should adjust the RX
control on the SignaLink to get the high of the bar near the middle of the graph.

QSO entry panel

The QSO entry panel is shown to the right of the soundcard panel. Normally,
information in this panel is filled in automatically using a technique that will be described
below. When you are ready to add an entry to your log, click the “Add” button shown at
the bottom of the QSO panel, or press the F1 key. Important note: The QSO panel is
enabled only when the HRD logbook module is running. So you should open the
logbook and leave it open while using DM780.
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Receive text panel

The upper right panel displays decoded text as it is received. When you transmit, the
upper panel will display your text as it is being sent.

Outgoing text panel

The lower right panel displays text that is ready to be sent or which is currently being
sent. During the sending process, a line is drawn through the text to show the current
sending point. You can compose a message to be sent by typing it in this field.

“Waterfall” panel

The bottom panel is called the “waterfall”. It displays “tracks” corresponding to signals
being received. Click on a track to select it and start displaying the decoded text in the
upper panel.

Configuring macros

A “macro” is a stored text string that is transmitted when you click a button. Macros are
very convenient, because they allow you to quickly send standard information such as
your call sign, QTH, station description, and 73 signoff without having to type them each
time. Stations who are receiving your information will appreciate getting it at full speed
rather than having to wait for your hunt-and-peck typing.

Macros are more than just canned text; they also can contain substitution operators that
insert information into the text when the macro is invoked. For example, your call sign
and the call sign of the station you are working can be inserted automatically.

DM780 comes with a standard set of macros that will get you off to a good start. |
recommend reviewing the standard macros and doing some initial customization. As
you work other stations and see what information they send, you can continue to
improve your macros.

If you look between the upper receive-text panel and the lower send-text panel, you will
see a bar with macro control items:

P send (F1) [l Auto (F2) 2 5| - »|
CallCQ Reply Info Closing | F3fDefault -

The “Call CQ”, “Reply”, “Info”, and “Closing” items are buttons you can click to open
macro groups. Click the “Defaults” button, and select “Manager” to get into the macro
manager screen:
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: Macros Manager

4 f X Ea 7 B H
New Copy Edit Delete Jp Down | Import~ Defaults Load Save As
CalCQ Reply Info Closing ™ Default -
[1 Macroz zet: | Drefault M [ o Set Title ]
callcg A
Ena.. = Group  Tite Toolbar Ma... Drefinition
p CcQx2 CalCd COu2 CQez2 # CH CO de <mycallzsign: <mycallzsigr
P CQx3 CalCO COwx3 o * O CO de <mucallzign: <mycallzigr
b QrRZ CalCO GRS QRZ * [RZ ORZ ARE de <mycallzign: <m
Reply  Himde Me Him de Me * <hiz:zallagn: de <my:callsgn:
= Reply  Himde Me Pae k. Him de Me - K * <hiz:zallagn: de <my:callzgn: <mec
Reply % Reply  Repot, Mame, ATH  RST, Mame, GTH = <hiz:zallzgn: de <my:callzgn: nhnH
] Reply  Station Station " <hiz:zallsign: de <my:zallzsign: nhneg
1 Hfm de Me Info MFSE. Picture MF5E. Pic " Here iz a picture <zend-picx| do hop
2} Him e Me Pse O Info Logbook, Statistice  Log Stats " ¢add-log> you are <qzo-mode: Q50| %
K
£ 1l >
3) Report, Name, [_] ] u
L Appearance td acroz Pane Firgt Mame
4) Station
Toolbar, ) Buttons (%) Popups Organize by group [15end his first name anly
) [the hizname tag)
Info lcons: Send Immediately Show macro set title
[JErase T Wwindow
5) MFSK Picture Fiadio Control

I (]:4 I [ Cancel
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To examine and/or modify a macro, double click it’'s entry in the list. For example,
double click “CQx2”" and you should see a screen like this:

Title: *
Toolbar Title: *

Group: *

Definition; *
[* = required)

Help

Cancel

Ok

Enabled (uick Edit
Right-click on a Macro entry in the B50 window's
Clx2 bacroz list or toolbar to edit the macro.
Call CO ™
#++ Uptians Enable By .. Py
¥ . . I
k3 Short CQ call, stops T w [V] Send immediately L] CONTESTIA
# [] Autostop O cw _
ﬁ__ [ 5tart an new line E gDTinDEH
. =
Co 20 de <my:callsign: <my:ca [] Eraze T window O HFSE
Co 20 de <my:callsign: <my:ca
PSE K <stop: O uTe3
O orIivia
[[#|RsiD_| [ [#]video | | O FSK
- O opPsk
Text from Fil =
T = o S
£ > [ Radio Control ] :< >
Tags | Samples | Help:General | Help:Radio Control | Help:Video ID | Help:Reed-Solomon ID (R...
Hw Tags=: Hi=z Tag=: Special Tags A
accessories |« |age ‘A |add-log add g=o to loghial
age 1 |band [ date date (local., wiil
antenna | |zallsign | |date_utc date (utc, winde |
callsign " country " erase eraze tx w:i.ndn:lw | oy

The contents of the macro are shown the main left field. Note the item “<my:callsign>".
This is a substitution entry (or “tag”) that is replaced by your call sign when the macro
is invoked. There are many substitution entries available.

Look at the items in the “Options” group near the middle of the screen. You can check
or uncheck boxes to control how the macro is handled when you click its name.

e Send immediately — If you check this, then the macro begins to be transmitted
as soon as you click its name on the DM780 macro bar. If you uncheck this, the
macro is expanded and placed in the send-panel, but you must click the “Auto”
button or press the F2 key to begin sending it. It's convenient to select send
immediately for macros like CQ that usually aren’t edited, but you may want to
uncheck this option for macros like the RST reply which you may want to edit
before transmitting.
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e Autostop — If checked, this option causes transmission to stop automatically at
the end of the macro. The “<stop>” entry in the body of a macro also does this.

e Start on a new line — If checked, the macro text is inserted on a new line in the
send window.

e Erase TX window — If sent, the contents of the send window are cleared before
this macro is inserted into it.

Click “OK” to close the macro entry and save changes, or click “Cancel” to discard any
changes.

Let’s look at a more complex macro. Double click the entry for “Report, name, QTH?,
and a screen like this should be displayed:

e ——————
Title: * Fieport, Name, OTH Enabled Cuick Edit

Right-click on a bMacro entry in the Q50 window's
Macros list or toolbar to edit the macro.

Toolbar Title: ® RST. Mame, ATH

Group: * Reply ™
Definition; = #++
[* = required)

ks

¥ Feply to the other =station. send report. name and (TH.
¥

F—

ks

this: callsign: de <my:callsign:

Hi <hi=:name=:.

Feport : <hi=:sent: <hi=z.sent:
Hame DAy namner <my:namner gth <my:gthr <my:gth: loc <my:locator: <my: locator:
Info ¢ «my homepage> <ny: clubs:

How copy? ETO <his:name:, <his:callsign: de <my:.callsign: pse kn <stop>

[ 2]
There are several substitution operators:

e <my:callsign> -- Inserts your call sign.

e <his:callsign> -- Inserts the call sign of the station you’re working.

e <his:name> -- Inserts the name of the other ham as downloaded from QRZ.com
e <his:sent> -- Inserts the signal report which defaults to “59”.

e <my:name> -- Inserts your name as you entered it when you configured your
station information.
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e <my:qth>, <my:locator>, <my:homepage>, <my:clubs> -- Insert your QTH,
your grid locator, your homepage URL, and list of clubs from your DM780
configuration.

e <stop> -- Stops transmission and shifts into receive mode.

e <add-log> -- Writes the information in your QSO panel to your logbook. If you
prefer to have more control over when QSOs are logged, remove this from the
macro, and click the “Add” button on the QSO screen to log the QSO.

After you finish examining and/or modifying the RST macro, click “OK” or “Cancel” to
close it.

Back on the main macro manager screen (shown above), | recommend clicking the
radio button labeled “Buttons” in the “Appearance” group. This will cause the names of
the macros to be displayed as separate items on the macro bar in DM780 rather than as

popup groups.

Click “OK” to close the macro manager and return to the main DM780 screen. The
macro bar should now look like this:

[ send F1) [ Auto (F2) e i C A | B3

pPcox2| PCQ | P QRZ| HmdeMe HimdeMe-K | RST, Mame, QTH | Staton | MFSKPic | BTU | 73 | 73 | 73 | B3 'Default -

Each macro entry is a separate button which you can click to invoke the macro.

Common digital abbreviations

To save time, many common phrases are shortened into a few characters (similar to Q-
codes or “prosigns” in Morse code). Here are the most common ones you’ll encounter:

e “de” — Short for “from”. For example “de W4PHS” means the message is from
WA4PHS.

e “k” — Over to you. Technically, “k” means over to anyone, and “kn” means over
to the person whose call sign you specify. So a CQ would end with “k” whereas
an exchange in an ongoing conversation with someone would end with “kn”.

e BTU - Backto you.
e “sk”—End of QSO. This is the end of my final transmission.

e pse —Please
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TU — Thank you

agn — “again”; please repeat.
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Experimenting with macros
Before going live, let’s play around with macros a little.

Type “RA1ABC” (a Russian call sign) into the “Call” field of the “Add log entry panel”,
and press the Tab key. DM780 should talk to the HRD logbook module, look up the call
sign on QRZ.com, and fill in the QSO panel fields like this:

N isdlogEny_________~ #
L

3| 2 Stat: |18:32 )]
= I
: : | |
“} (F3) End: | 18:32 =]
-
= (Fo) Cal: |EALABC
Mame: Alexander 5. Gnibeda
@TH: St-Petersburg, P.O. B

Locator: EPS0aa

Country: European Russia |
Frequency: (14 . 235 . 000

Band: 2 0m | w

Mode: PSK2T v

Sent: 599w

Rowvd: 5949

Remart:

LAdd (F1) | |Reset F4) | |51

Mot workead E
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Now that we have a call sign set up, we can invoke macros and see the information
inserted into them. Click the “Him de me — K” macro button on the line between the
right upper and lower panels, and the send panel should be filled in with text similar to
this:

P send F1 [ Auto F2) & 5 | G- | [
pPCQx2 | pCQ | [pQRZ | HimdeMe | HimdeMe-K | R5T, Mame, QTH | Station | MFSK Pic | BTU | 73

RAIABRC de W4PHS W4PHS pse kn -::3::1:::|

This translates to “RA1ABC from W4PHS please go ahead”. This is the normal type of
message you will send when responding to someone’s CQ.

Now go back to the macro control bar and notice that there are there “73” buttons. Click
the middle one to expand that version of the 73 macro, and you should see a screen
like this:

P Send F1) Ml Auto (F2) & 3| G- | 5

PCQx2| pCQ | P QRZ | HimdeMe | HimdeMe-K | RST, Name, QTH | Station | MFSK Pic | BTU | 73 FE_" 73 ﬁ:‘DefauIt -

1ABC de W4PFHS 73 Alexander 5. Gnibeda and thanks for this BPSE-31 Q50 on 20m, good

nn sUJuy.

RL
4
ERILARC de W4FHS =k <add-log> <3::p>|

Notice that the other ham’s call sign and name were inserted along with the operating
mode (“BPSK-31") and the band (“20m”).

Try expanding various macros by clicking their buttons to see what they will look like.
Take note of which ones you will use to (1) respond to a CQ, (2) send your RST, and (3)
send 73 to end the QSO. If you’re just getting started, you may want to write them
down.

Caution: The “CQ” macro was set to send immediately. So when you click it, you will
immediately begin transmitting. You can press F4 or click the “Stop” button above the
macro bar to abort a transmission.

Macros that are not set for immediate transmission are expanded into the send panel,
but transmission does not begin until you click the “Auto” button or press F2.

Selecting modes, bands, and frequencies

DM780 support dozens of digital modes. Following the standard band plan, some
modes normally operate on some frequencies and other modes use different
frequencies. To prevent you from having to remember the appropriate frequency for
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each mode and band, DM780 has them built into it. To use this facility you need to set

up the mode menu bar.

Look at the right end of the menu bar immediately above the waterfall panel, and you
should see an entry for “Modes” with a musical chord icon. Click “Modes”, and this
screen should be displayed:

e

.-, Modes Manager
Show modes in waterfall toolbar
Buttonz [by rmode]
W BPSE-3 [Contestia 841000
W BFSK-B3 [Contestia 161000
[BPSK-125 [Contestia 842000
[APSkK-31 USE [(Contestia 16/2000
[JOPSK-63 USE [Contesta 32/2000
[JUPSEA251USE [Contestia B4/2000
[OP3k-31 LSE [0
[(OPSK-63 LSE [0 [KY Crnd]
[JUPSEA25LSE 10w M inkey]
[Contestia 8/260 [CIMCh
[Contestia 8/500 [ ]CvaminoE -4
[JContestia 16,500 [0 ominoE -3
[Contestia 3249000 [ |DominoEsx-16
[Contestia 4/125 []Feld Hell
[Contestia 4,250 []5low Hell
[JContestia 4,/500 [JFeld Hell x5
%] m |
Al || None |
] | Canicel |

[JFeld
[JFSK
[JFSE
[Hell
[IMFS
[IMFS
[IMFS
[JMFS
[IMFS
[MTE
[MTE
[MTE
[ Qi
[ Qi
[ Qi
[ Qi

(2]

Select the modes dizplayed in the \waterfall toolbar.

Fopups by group)
[IPSE.

[ JOPSE
[JCOMTESTIA
[T

[ 10varminok »
[IHell
[CIMFSE
[IMTE3
[CJOLM1A,
[CIRTTY
[CIRTTY'M
[JTHOR
[1Thrab

sl || Mone |

This screen has a list of all of the digital modes DM780 supports, and it allows you to
select your favorite modes which will have buttons on the modes menu bar. Click the
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box at the top “Show modes in waterfall toolbar”, then select the modes you want to
create buttons for. For now, click “BPSK-32”, “BPSK-63”, and “RTTY-45" (use the
horizontal scroll bar to get to “RTTY-45"). Then click “OK”. The bar above the waterfall
should have buttons for these modes and look like this:

& Faves :|BPSK-31| BPSK-63 | RTTY-45 || JElModes

Click the button for “BPSK-31" to select the standard PSK-31 mode.

Now that you've selected the mode (PSK-31), DM780 can show you the standard
frequencies for that mode on each band. Look near the middle of the waterfall menu
bar and you should see a set of bands. Click on the “20m” button and select “14.070”
from the drop-down list.

a0m 40m 30m | 20m | 15m 10m &m

' 14,070
' 14,030
|

14.070 is the standard operating frequency for PSK-31 on the 20 meter band. If your
radio is properly connected to your computer, DM780 will command your radio to tune
to this band and frequency. Check it now. Also check to make sure the radio is in USB
(upper side band) mode. In digital modes, USB is used on all bands. Use the same
method to select other digital modes and find the appropriate frequencies within each
band.

If the SignaLink sound interface is properly connected, it is likely that some PSK-31
signals will start to be received, and their tracks will appear on the waterfall screen:
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Zooes: %1 Man; 4 « 1874 » P | Sgnd: = 5 4F |[AFC| [Decode | SOptors  80m e 30m (20m| 1Am 15% 12m 10m fm | &€ » | P Faves

BPSK-31| EPSK-63 | BPSK-128  QPSK-31USH | Contestia 8/250 | CW | Feld el | MPSC-8 | MFSK-16  MPSK-32 | Obw 250 RTTY-45 | TMOR S TMORE . THOR 16 | OUIVIA | JINodes

.
Ready 2% (1 | audo: 72% (BREEEE % HRD Logback: My Logback ;'Rs:-] O NN 00:0t

Position your mouse cursor over one of the stronger tracks and left click on it. DM780
should lock onto that PSK-31 signal and display a yellow bar above it at the top of the
waterfall. If the signal is being properly received, DM780 will start to decode it and
display the received text in the upper receive panel:

Before jumping into your first QSO, spend some time monitoring various transmissions
to get a feel for the typical exchange.

Preparing for your first QSO

We are very close to being ready to start our first QSO, but we need to run down a
checkilist:

1. Confirm that your radio is tuned to a frequency appropriate for the digital
mode you’re using, and make sure it's in USB (upper side band) mode. USB
is used on all bands (including 40m and 80m) when operating in digital
modes.

2. Turn off any audio compression in your radio.
3. Select a receive filter that is at least 3 kHz wide.

4. Set your radio power to a reduced level. The usual power level for PSK-31 is
in the range of 15 to 40 watts, so let’s start out at 25 watts. RTTY and the
other modes with wider bandwidth may be operated at higher power.

5. Review the macro buttons that you will use for a QSO, and make notes about
which one to click at each stage — call, RST, 73.
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Answering a CQ

Click on PSK-31 tracks in the waterfall panel, and monitor the decoded text until you
find someone calling CQ.

) CW  FeldHell MFSK-8 MFSK-16 = MFSK-32 @ Olivia 8/2

Next, move your mouse cursor over the calling station’s call sign in the upper receive
panel, and click on it. DM780 will display a popup menu with various options. Click on
the top entry in the list which is “Callsign”.

Ln
=
(]
[}
=]
L
n
[}
=1
[}

CQ CQ CQ de EB EiEDEC

pse K Callsign |
CQ CQ CQ de EBSDEZC EBLSDZC EBSDIC Rovd

pse K Rovd Rpt

CQ CQ C+ de EBSDZC EBLSDZC EBSDIC

pse ¥ Rovd Exch

CQ CQ CQ de 5 rZC EBLSDEZC EBSDIC Mame

pse K _ _ QmH

CQ CQ CQ de EBSDZC EBLDZC SDEC

pse E Locator

The call sign of the station should appear in the “Call” field of the QSO entry panel, and
in a second or two DM780 should retrieve information about the station from QRZ.com
and fill in the other fields.
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(F2) Start: |23:09

4

(F3) End: 23:09

LI

(FB) Cal: |EBSDZC

MName: Juan Carlos AB.

GTH: Cp/30310- Cattagena (ML
Locator: IM97mo

Country: Spain bl
Frequency: |14 .070.000

Band: 20m »
Mode: PSK31 w

Once the QSO entry panel has been filled in, the macro substitution operators can
insert it into the text of the macro. Try clicking the button for the “Him de me — K”
macro. The expanded macro should appear in the send screen:

[ send (F1) [dl Auto (FZ) & E G
[PCQx2| [pCQDX  RSTshort | HmdeMe -K | QRZ | Envelope | 73

EBSDZC EBSDZC de W4PHS W4PHS W4FPHS pse kn
<stopy|

Since this macro does not have the “Send Immediately” option set, you have a chance
to look at what is going to be sent before sending it. To send the macro, click the “Auto”
button or press the F2 key. Don’t start sending until he finishes his transmission and
the track on the waterfall ends.

Here is the normal sequence of macros when responding to a CQ:
1. Him: “CQ” — He solicits a call.

2. You: “Him de me — kn“ -- Send his call, your call sign, and “kn” asking him to
respond.

3. Him: “[your call] de [his call] kn” — He tells you to go ahead.

4. You: “RST report” — Send his signal report and information about your
station.

5. Him: He sends you his signal report and station information
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6. You: “73” — Use the “73” macro to finish the QSO.

Calling CQ

Calling CQ is just like responding to a CQ except that you use the “CQx2” macro to
send the CQ message. Note, if the CQ macro is set for immediate transmission, it will
start to transmit when you click its button.
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Logging a QSO in DM780

Once you finish a QSO, you can write it to your HRD logbook by clicking the “Add”
button on the QSO entry screen or by pressing the F1 key.

Add Log Entry -

: : III|,|
(F2) Start: |14:55 el L
: : III|,|
(F3} End: 14:55 el

(F2) Call: |RALABC

Mame: Alexander 5. Gnibeda

QTH: St-Petersburg, PO, B

Locatar: KEPS0aa

Country: European Russia [+
Frequency: |14 . 235 . 000

Band: 2 0m |"~"’
Mode: PEK3T v
Sert: 599 v

Rewd: a9

Remarl:

| Add (F1) | |Reset (F4) | |5
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Adjusting SignaLink audio levels

If the Soundcard panel isn’t open in the DM780 screen, click the “Soundcard” toolbar
icon to open it. You should see a panel like this:

Cigna
L
i
b A CRE T
| [l ptions | Wl i

The “Signal Level” shows a vertical bar graph with the received signal level. You should
adjust the RX level on the SignaLink until the bar reaches approximately the midpoint of
the chart.

The SignaLink TX level should be set so that the automatic gain control (AGC) in your
radio’s menus shows about 25% from the bottom. Basically, you want TX set as low as
possible but high enough that your radio can deliver its full power.
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Popular digital operating modes

There are many digital modes. DM780 supports about 85, and there are others beyond
that. Some modes are very popular, and you can have QSOs almost any time. Other
modes are very rare, and it may be hard to find someone to work. This introductory
guide will discuss only the most popular modes.

PSK-31, PSK-63, and PSK-125

By far, the most popular digital mode today is PSK-31. You will find people using it
almost any time and day. PSK-31 is popular because it's easy to use, it provides the
full ASCII character set with both upper and lower-case letters, and it uses a very
narrow bandwidth allowing many stations to share the same RF frequency. Because of
its narrow bandwidth, low power or even QRP stations can make DX contacts. The
typical operating power for PSK-31 is 10 to 40 watts. | have had error-free PSK-31
contacts with people hundreds of miles away who were running 2 watts.

PSK stands for Phase Shift Keying which is the type of modulation used for the signal.
There are three variants of PSK that use the same type of modulation but which use
different bandwidths and have different speeds. PSK-31 transmits at a rate of 31.25
baud (bits per second); PSK-63 transmits at 62.5 baud, and PSK-125 transmits at 125
baud.

PSK-31 uses an amazingly small bandwidth of only 32 Hz. In contrast, RTTY uses
about 175 Hz, and SSB phone uses 2500 to 3000 Hz. PSK-31 requires less bandwidth
than even CW (Morse code). The narrow bandwidth has two primary benefits: (1)
concentrating the RF signal into a narrow bandwidth allows a low-power signal to
propagate as well as a much stronger wideband signal, and (2) it allows many PSK-31
communications to share a small section on the frequency spectrum. PSK-63 and PSK-
125 offer faster speed, and they use proportionally wider bandwidths; but they are still
very narrow compared with other modes.

Here is an image of the DM780 waterfall showing at least 11 PSK-31 tracks:
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Zooes: %1 Man; 4 « 1874 » P | Sgnd: = 5 4F |[AFC| [Decode | SOptors  80m e 30m (20m| 1Am 15% 12m 10m fm | &€ » | P Faves

BPSK-31| EPSC-63 | DPSK-12%  QPEK-31USH | Contestia 8/250 | CW | Feldhel | MPSC-8 | MFSK-16 | MPSK-32 | Obva 8250 RTTY-45  TMORS  TMORE  THOR 16 | OLIVIA ﬂ"oﬂcz

.
Ready cru 2% (i | Audio: 72% {BERNEE

% HRD Logback: My Logbaok | Rs:] O N 00:0%

Some people describe PSK-31 tracks as looking like railroad tracks because of their
parallel lines and what looks like crossties.

In the picture shown above, note that all of the PSK-31 tracks are within a single 3 KHz
bandwidth. In other words, all of them are contained in the same space occupied by a
single SSB phone conversation. Each band has one or possibly two frequencies that
are usually used for PSK-31; on 20m, this is 14.070 MHz (USB). When you tune your
radio to that frequency and look at the waterfall, and you can monitor and work many
PSK-31 conversations. The PSK-31 signals are separated by shifting the audio
frequency (not RF frequency) within the 3 kHz RF bandwidth. Near the center of the
image you can see a strong PSK-31 track near 1500 Hz. This track appears to be using
audio frequencies in the range of 1480 to 1512 Hz riding on an RF carrier at 14.070
MHz. Further to the right there is a PSK-31 track around 2300 Hz; its audio signal
appears to be varying between 2280 and 2312 Hz. PSK-31 programs like DM780
generate different audio frequencies within a single 3 kHz RF frequency range. The
same bandwidth required for a single SSB phone conversation can contain many PSK-
31 conversations.

By far, the most common form of PSK-31 is BPSK. As described above, BPSK is
bandwidth and power efficient and has proven itself to be an excellent performer.
However, there is no error correction capability with BPSK. If a noise burst or QSB
occurs, you may lose some characters or get some corrupted characters. Itis
customary in PSK-31 QSOs to say something like “I'm getting 95% copy” in addition to
sending the RST signal report.

There is a variant of PSK-31 that provides error correction: that is the QPSK protocol
(Quaternary Phase Shift Keying). By using a clever 4-phase encoding, QPSK manages
to add error correction while maintaining the same bandwidth and speed as BPSK.
However, the penalty is a 3 dB reduction in signal-to-noise and a requirement for much
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tighter tuning — no more than 4 Hz difference. Because BPSK works so well, you rarely
encounter anyone using QPSK.

Like Morse code, PSK-31 uses variable length character encoding. That is, fewer bits
are used to encode the most common characters like ‘€’, and more characters are
required to encode less common symbols. Lower case characters are more common
than upper case characters, so they are encoded with fewer bits, and they can be
transmitted faster than upper case.

RTTY — Radio Teletype

The second most popular digital mode after PSK-31 is RTTY. RTTY used to be the
most common digital mode, but for the last decade or so there has been a strong shift to
PSK-31. RTTY is still widely used for digital contests and by DXpeditions, but on a
typical night you will find many more hams using PSK-31.

With RTTY, text is sent using Baudot code with five bits for each character. Five bits
can encode 32 unique characters which is sufficient for the upper-case alphabet. A shift
character is sent in the RTTY stream to select a second set of 32 characters for the
digits and punctuation characters.

RTTY can be transmitted at several speeds, but RTTY-45 (45 baud) is the most
common one used by ham radio.

The bandwidth required for an RTTY signal is about 170 Hz. This is the difference
between the mark and space frequencies used to denote each bit.

RTTY can be transmitted using either FSK (RF Frequency Shift Keying) or AFSK
(Audio Frequency Shift Keying). To use FSK, you must have a connection from your
computer to the FSK input on your radio (assuming your radio supports FSK). An on/off
signal is sent through the connection, and this causes the radio to shift the RF carrier
signal between the mark and space frequencies (typically 170 Hz apart). With AFSK
encoding, the radio carrier remains on the same frequency, but an audio encoded signal
is transmitted that has audio tones for mark and space (also 170 Hz apart). If you use
DM790 with a SignaLink to send/receive RTTY messages, you will operate in AFSK
mode. The important thing to understand is that FSK and AFSK signals are
compatible, and a station using FSK has no problem communicating with one
using AFSK.
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RTTY was invented before World War Il, and the original Teletype machines were large
mechanical contraptions such as shown below:

Hellshreiber and Feld-Hell

Hellshreiber is different from PSK-31 and RTTY in that characters are not encoded as a
set of bits; instead, they are sent as images like a FAX machine.

There are variants of Hellshreiber encoding, but Feld-Hell is the most popular. DM780
fully supports Feld-Hell. With Feld-Hell, each character is pained on the screen using a
dot matrix similar to a dot-matrix printer. Characters are transmitted at a rate of 150 per
minute which works out to 2.5 per second. By comparison, five-bit RTTY characters are
transmitted at 45 baud or 9 characters per second (45/5).

Here is an example of a Feld-Held message being received and a view of the signal on
the waterfall:
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OLIVIA

1400 1500, 1e00 1700 1800 1500 2000 2100
'

MFSK (Multiple Frequency Shift Keying) is similar to PSK-31 and RTTY in that

characters are encoded as a set of bits. However, unlike PSK-31 and RTTY which use
two tones, MFSK uses multiple audio tones for each symbol being transmitted. MFSK
transmissions are relatively insensitive to noise and multipath timing errors. Some of

the MFSK methods include error correction.

Variants of MFSK can use a different number of tones for each symbol. The most
common variety is MFSK16 which uses 16 tones, but DM780 also supports MFSK4,

MFSK8, MFSK32, and MFSK64.

MFSK16 has a bandwidth of 316 Hz (versus 32 Hz for PSK-31 and 170 Hz for RTTY),

and the transmission speed is 62.5 baud.
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Other variants of MFSK that you may occasionally encounter include Olivia, Domino,
and Throb. These modes include error correction, and they are very robust over long
distances. Surprisingly, they are used rarely compared with PSK-31 and RTTY.

Speed/bandwidth comparison of text digital modes

Here is a chart from http://www.gsl.net/zI1bpu/MFSK/ showing the speed and bandwidth
required by various digital modes. (Permission to use graciously granted by Murray
Greenman, ZL1BPU.)
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SSTV - Slow Scan TV

Slow scan TV (SSTV) can send pictures via radio over ham bands. Here is a Christmas
greeting with a picture of my grandson that | sent last year:

Merry Christmas

Received image quality is subject to signal strength, QRN, and other factors. Here’s an
example of a received SSTV image:

2010-NOV-21 0044 %



DM780 has excellent support for SSTV. To get into the SSTV section of DM780, click
“SSTV” on the DM780 menu bar and select “Display” from the drop-down menu. The

DM780 SSTV screen has a number of fields.

de W4PHS

nnnnn

Zean e

Using the DM780 SSTV module, you can upload pictures, edit pictures to insert your
call sign and messages, build up a library of pictures, send pictures, receive pictures,
store received pictures, and log SSTV QSOs. It is a very complete system. It would
take too much space in this document to describe the SSTV system, so I'm just going to

have to refer you to the DM780 documentation if you are interested in SSTV.
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Winlink 2000

Winlink 2000™ (www.Winlink.org) is a worldwide system for sending and receiving e-
mail over radio. Since the connection from the client computer to the Winlink server
does not depend on the Internet, Winlink is widely used by mariners, RV campers,
missionaries, and various agencies who need to communicate when the Internet is not
available.

Australia San Diego Washington DC Canada

5 Mirrored Servers located
around the world
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RMS (Radio Message Servers)
Servers maintained by amateur
radio operators around the world

Client PC's
(Paclink or Airmail)

The Winlink system consists of a group of Common Message Servers (CMS) placed at
various locations around the world. These servers connect via the Internet to Radio
Message Servers (RMS) in many geographic locations to form a star network
configuration. The Radio Message Servers are the VHF, UHF, or HF RF gateway into
the Winlink system. The final component is the client computer (i.e., your computer)
which runs software to send/receive messages through your radio.

Like regular e-mail, Winlink messages are sent to a specific address, and they may
contain file attachments such as pictures, weather maps, spreadsheets, ICS forms, etc.
E-mails can be sent between Winlink stations and normal SMTP/POP3 e-mail servers
like gmail.com.
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Because of its importance, | have written a separate guide to Getting Started with
Winlink 2000. Please use this URL to access it:
http://www.dtreqg.com/Getting Started with Winlink and WINMOR.pdf

APRS

Officially, APRS stands for Automatic Packet Reporting System; however, because it is
so frequently used for position reporting, it is commonly referred to as Automatic
Position Reporting System. APRS was developed in the late 1970’s by Bob Bruninga,
WB4APR. His goal was to develop a tactical, real-time information distribution system.

APRS is a network for transporting packets from a sending site to one or more receiving
sites. These packets also can be passed on to Internet sites that display global
information about APRS reports. APRS packets can be used to send telemetry
information, weather conditions, status and emergency signals, short text messages,
and even short e-mails. However, the overwhelming majority of APRS sites transmit
position reports. Now days, the position information is usually collected from GPS
receivers, but it is possible to manually enter positions and use other navigation
devices.

For our purpose, APRS is an excellent vehicle tracking system. This is very important
in a real emergency scenario or during public service events.

Equipment needed to use APRS

A basic APRS setup consists of a 2 meter radio, GPS receiver, a TNC which encodes
the position, and the associated cables. Some of the higher priced dual band radios
such as the Kenwood D-700 and D-710 and the Yaesu FT-350 have a built-in APRS
TNC position encoder. But the least expensive approach is to purchase a GPS receiver
and APRS TNC and connect them to a radio you pick up at a hamfest or eBay.

There are two primary vendors that have reasonably priced GPS receivers and TNC
position encoders. One is Byonics, www.byonics.com, and the two products of interest
are the TinyTrak3Plus and the TinyTrak4. The other company is Argent Data Systems,
www.argentdata.com, and the unit they have is the Tracker2. Assembled and tested
APRS GPS-TNC units can be purchased for about $110 (less if you can build a kit).
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APRS packet transmission

Within the United States, the standard frequency for all APRS packet transmissions is
144.39 (simplex). If you monitor 144.39, you will hear APRS packets. However, it is
possible to use an alternate frequency to set up a local APRS network. Since all
stations are transmitting on the same frequency, consideration must be given to the
possibility of having packet collisions. TNCs monitor incoming signals and hold off on
transmitting their own packets if they hear another APRS packet coming in. However,
even with this technique, collisions do occur, and one or more packets are corrupted
and lost. The assumption is that stations will transmit updated information in a short
while, so when packets are lost they are not retransmitted until the next scheduled time.
Unlike TCP/IP Internet connections, APRS does not provide delivery guarantee with
retry of lost packets for position reports.

APRS also supports two-way, semi-reliable text messaging. You can send a short text
message to a specific station, and that station, upon receipt of the message, will send
back a delivery acknowledgement. The sending station will retransmit the message
several times (typically 5) until a delivery acknowledgement is received.

Digipeaters: APRS repeaters

It is possible to directly receive APRS packets from the originating stations and display
the packet information on a computer screen. Similar to voice repeaters, digipeaters
are used to expand the coverage of APRS areas. However, unlike a voice repeater, a
digipeater retransmits the packet on the same frequency it received it.

By convention, there are two classes of digipeaters: (1) fill-in digipeaters that have
limited coverage, and (2) wide area digipeaters that have the height and power to cover
a large area.

I-Gates and Internet sites

Some digipeaters are connected to I-Gates which pass incoming APRS packets on to
APRS Internet servers ("APRS-1S"). If you have an Internet connection, you can view
the positions of APRS-equipped vehicles anywhere in the world by connecting to these
servers. In addition to displaying vehicle positions, most APRS servers display other
useful information such as repeater frequency/tone, WINLink nodes, weather
information, etc. A popular APRS server is http://aprs.fi You can tell it to search for a
specific call sign, or you can enter a zip code or city name, and it will display all vehicles
in that area.

If you would like to see the actual APRS traffic around your area right now, go to
http://www.aprs.fi. On the right side of the screen, in the “Show Last” field, select

whatever time frame you would like cover. | would suggest 1 hour for a start. In the
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“Address” field, type in your zip code. After you make both of these entries then click on
“Search”. The screen will now display any mobile stations and a “bread trail” of their
movements for the last hour. If you put your cursor over a station, it will draw a line to
the digipeter that is hearing the station and then to the I-Gate. If you would like to
search for just one station, then put their call in the “Track callsign” field and select
Search. Here is an example of a map displayed by aprs.fi:
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TNC: Terminal Node Controllers

The "brains" of an APRS system is the TNC (Terminal Node Controller). The TNC
accepts position information from a GPS receiver, creates APRS packets, and uses the
attached radio to transmit them. ").

TNCs can be divided into two groups: (1) transmit-only, and (2) transmit and receive. A
transmit-only TNC is well suited for installation in a car, a weather station, or other
telemetry applications. As the name implies, it transmits position or other information,
but it does not receive or decode incoming APRS packets. A TNC that can transmit and
receive decodes the incoming APRS packets and passes them to a computer or a
specialized display unit such as a Garmin Nuvi 350 GPS unit. Software on the
computer (such as Ul-View").) can then display the position of vehicles whose packets
are received. Transmit-Receive TNCs also can function as digipeaters.

APRS Transmission paths

When configuring a TNC, one of the parameters is the APRS packet "path"."). The path
specifies what type of digipeaters should relay the packets and how many hops should
be permitted. Only two types of entries are routinely used with path specifications:
"WIDEL", which denotes a local area digipeater, and "WIDE2" which denotes a wide-
area digipeater. The number of hops requested is specified using a dash and a digit
following the digipeater type. "). For example, WIDE2-2 requests that wide-area
digipeaters relay the packet up to two times. Each time a digipeater relays a packet, it
decrements the hop count in the outgoing packet. For urban locations, the
recommended path is WIDE1-1,WIDE2-1. For rural areas, the recommended path is
WIDE1-1,WIDE2-2.
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