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The goal of this presentation is to help get you

introduction

started with digital modes on HF.

@ station equipment

® transceiver

® computer to radio sound interface

® rig control cable

setting up
setting up
setting up
setting up
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station equipment
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station equipment

® transceilivers
® Yaesu FT-857D
® Icom IC-706MKIIG
® SWR meter — MFJ-860
® automatic antenna tuner
® LDG Z-100Plus 100 W tuner — generic
® LDG tuning cables for Tune button
® Y-ACC — for FT-857D
@ IC-2 — for 706MKIIG
® line isolator — Radio Works T-4-500
® dummy load — MFJ-260C

® antenna
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station equipment

® sound interface — Tigertronics SignalLink™ USB
® has built-in VOX
® 6 pin mini-DIN data cable — SLCABG6PM
® matching jumper module — SLMODG6PM

®  SignaLink™ usB

prﬂ

@ integraled (/58 Sound Card

® rig control cable — Valley Enterprises
® USB CT-62 FTIDI — for FT-857D
® USB CT-17 FTDI — for IC-706MKIIG
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software

® operating systems:
® Windows 7
® Ubuntu Linux 14.04 LTS — W2LNX

® digital modes programs:
e fldigi — W2LNX
® JT65-HF — K3RRR
® Ham Radio Deluxe — WA3SWJ]
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® FT-857D

set up transceiver

® set menu items:
® 019 CAT RATE: 9600 bps
® 020 CAT/LIN/TUN: CAT
e 038 DIG MODE: PSK31-U

® 075 RF POWER SET: 100 or 10 for QRP

® 085 TUNER/ATAS: OFF
® set transceiver MODE: DIG, not USB

® select display: MFi
® set button B: MTR ALC DISP
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set up transceiver

@ IC-706MKIIG
® Initial set mode:
® 29 9600 MODE: 1200
e 35 CI-V BAUD: 19200
® Quick set mode:
® Q1 RF POWER: H or 1 for QRP

® set transceiver mode: USB
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Windows: Control Panel

® Device Manager: look for USB Audio Device

File  Action View Help

&= | = E HE o E %S
4 g2 acer?
D% Batteries

> {8 Computer
b g Disk drives

i B Display adapters

Ei% VD CO-ROM drives

% Hurnan Interface Devices

‘g [DE ATASATAPI controllers

%5 Imaging devices

22 Keyboards

ﬂ Mice and other pointing devices

A Monitors

l’lf Metwork adapters

JZ¥ Ports (COM & LPT)

R Processors

-% Sound, video and game controllers
.. Intel(R) Display Audio

ﬁ Realtek High Definition Audio

-1%| USB Audio Device |

£>--; | Systern devices
[ i Universal Serial Bus controllers
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Windows: setting audio input

® right click on speaker icon — select Recording devices

Open Volume Muier

Playback devices
Recording devices

Sounds

Volume control options

[ FIRE S |LT il

10/6/2015

L
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Windows: setting audio input

® select Microphone USB Audio Device — click Properties

Flayback | Recording |Soun|::|s I Cm‘lmunimﬁons|

Select a recording device below to modify its settings:

Microphone
3- USE Audio Device
Ready

% Microphone
X Realtek High Definition Audio
Default Device

Mic 1
Virtual Audio Cable
Mot plugged in

fic 2
Virtual Audio Cable

Line 1
Virtual Audio Cable
Ready

" 4
F
e

<9
..l.{‘)
..l{,} Mot plugged in

-

[§et Default I"’] [ Properties

ok [ cancel ][ appy
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Windows: setting audio input

® click Levels tab

A |
P

General |Listen | Levels | hduanced|

'{ Microphone

q Change Icon
Controller Information

3- USE Audio Device

[eneric USE Audio)

Jack Information

Mo Jack Information Available

Device usage: [Ll-se this device [enable] -

| ok || cancal || m:ulr
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Windows: setting audio input

® select appropriate microphone gain

Levels | Advanced | General | Listen | Levels | Advanced |
| |
Microphone Microphone
=300 dB 04 dB
0 0] 0 @]

too high better
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Windows: setting audio input

® click Advanced tab — select mono 48000 Hz

= —— -
':,t Microphone Pm_ M

| General | Listen | Levels | Advanced |

Default Format

Select the sample rate and bit depth to be used when running
in shared mode,

[1 channel, 16 bit, 48000 Hz [DVD Quality) P

Exclusive Mode

Allow applications to take exclusive control of this device
Give exclusive made applications priority

Restore Defaults ]

[ Ok ] [ Cancel ] [ Apply ]
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Windows: setting audio output

® right click on speaker icon — select Playback devices

Open Volume Mixer

Playback devices
Recording devices

Sounds

Volume control options

104672005

(1|
L1 I T R T LT
L]
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Windows: setting audio output

® select Speakers USB Audio Device — click Properties

b Snund - M:

Playback | Recording I Sounds I Cm‘lmunkzﬁons|

Select a playback device below to modify its settings:

Speakers
| i 3- USE Audio Device
I Ready

Speakers
| & Realtek High Definition Audio
9 Default Device

2 Line 1
- Yirtual Audio Cable
Ready

- Line 2
H_' Virtual Audio Cable
Ready

[§et Default I"’] [ Properties

[ ok ][ canced ]| oy
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Windows: setting audio output

® click Advanced tab

l General |Lew.=_-ls | Enhancements | hduam:ed|

@
L
Change Icon

Controller Information

3- USE Audio Device

[eneric USE Audio)

Jack Information

Mo Jack Information Available

Device usage: [Use this device [enable] -

Lo J[ conel J[ somv |
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Windows: setting audio output

® select mono 48000 Hz

FEEE

' | General I Levels | Enhancements | Advanced |

Default Format

Select the sample rate and bit depth to be used when running
in shared mode,

[1& bit, 48000 Hz [DVD Quality) v] i pTest |

Exclusive Mode

Allow applications to take exclusive control of this device

Give exclusive mode applications priority

Restore Defaults ]

[ OK ] [ Cancel _ ﬂpplr
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fldigi: setting sound input/output

® in Configure menu — select Sound Card

|

't e ;
Dperator| UI| Waterfall| Mudems| Rig |-ﬁ-udlﬂ| ID| Misc| Web| Autosmrt| ID| |
Devices [ Settings [ Right channel [ Wav | ]

055 Device: w
Capture: [Micmphune (3- USE Audio Device) | = l
[¥IPortaudio
Playback: [Speakers {3- USE Audio Device) | = l
PulseAudio Server string:
[_IFile I/0 only
Restore defaults Save ” Close 4
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fldigi: setting sound output level

® set audio output to appropriate level
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transceiver: set audio drive

® transmit PSK31 test message — click on CQ macro
® use dummy load
® set TX on SignalLink to just before ALC indication
® SWR power meter should
® be about half RF power setting
® wiggle slightly for PSK31l
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fldigi: setting macros

® right click on CQ button

ﬂ Macro editor - Cf/Users/bern/fldigifiles/macros/macros.mdf EI@
Macro Text '@ Select Tag
<T¥=> <FREQ> my frequency
CQ CQ CQ DE <MYCALL> <MYCALL> <MYCALL> e iyl B
CQ CQ CQ DE «MYCALL> <MYCALL> <MYCALL> imhifé} my locator
my name
CQ CQ COQ DE <MYCALL> <MYCALL> <MYCALL> e o
PSE K <MYRST> my RST
<R¥> {gmNN.ﬁ.:: my an::ienn:u ;
Macro Button Label [CQ @=| Apply ” Close
® right click on ANS button
ﬂ Macro editor - CfUsers/bern/fldigifiles/macros/macros.mdf EI@
Macro Text '@ Select Tag
<T¥= <FREQ= my frequency
<MODE = mode —
<CALL> <CALL> «<CALL> DE <MYCALL> <MYCALL> <MYC| cmycaLL> my call
<CALL> <CALL> <CALL> DE <MYCALL> <MYCALL> <MYC| =MrLOC=> my locator
<MYMNAME = my name
<RX=> <MYQTH=> my QTH
Macro Button Label [ANS @ = Apply ” Close
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fldigi: setting macros

® right click on QSO button

ﬂ Macro editor - Cf/Users/bern/fldigifiles/macros/macros.mdf EI@
Macro Text '@ Select Tag
<TX> <FREQ> my frequency
<MODE = mode -
<CALL>= DE <MYCALL=> -- <MYCALL > my call
<MYLOC = my locator
=<MYMNAME = my name
Macro Button Label [Q50 @== Apply ” Close

® right click on KN button

ﬂ Macro editor - Ci/Users/bern/fldigi.files/macros/macros.mdf EI@
Macro Text '@ Select Tag
- BTU <NAME> <CALL> DE <MYCALL> KN <FREQ> my frequency
<MODE = mode -
<RX= <MYCALL > my call
“MYLOC = my locator
<MYMNAME = my name
Macro Button Label (KM @|| Apply ” Close
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fldigi: setting macros

® right click on SK button

ﬂ Macro editor - Cf/Users/bern/fldigifiles/macros/macros.mdf EI@
Macro Text '@ Select Tag
-- THANK YOU FOR AN ENJOYABLE QSO <NAME=> 73 :;F"OE[%:; mgdzeq'-'e”':?
</DT= <CALL> DE <MYCALL> SK <MYCALL > my call
<B¥= “MYLOC= my locator
<MYMAME = my name
Macro Button Label [SK @l l Apply ” Close

® macros correspond to keyboard function keys
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Windows:

setting rig control

® open Control Panel — open Device Manager — look for

USB Serial Port —

File Action View Help

s T EIHEI & R YD

note COM port

F ﬁ acers?
b @ Batteries
i ;M Computer
b= Dizk drives
» By Display adapters
b 'L;_'.LI DVDYCD-ROM drives
s % Human Interface Devices
i g IDE ATA/ATAPT controllers

b ﬁ Imaging devices

[ - U Mice and other pointing devices
b ',-r. Manitors
i -&F Network adapters
f?f Ports (COM & LPT)
/7' USB Serial Port (COM22) |
b E Processors

- %, Sound, video and game controllers

b g8 Systern devices
[ - i Universal Senal Bus controllers

® rig control — a convenience but not necessary
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Windows: setting rig control

® right click Properties — note Manufacturer: FTDI

r ———

General | Port Settings | Drriver | Datails|

USB Serial Port (COM22)

Device type: Ports (COM & LPT)
Manufacturer: FTOI
Location: on USE Seral Converter
Device status
This device is working property. -

| ok || Cancel
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fldigi: setting rig control

® Configure menu — select Rig control — for FT-857

" ™

Dperatur| UI| Water1'all| Mudemsl RJ';I| .ﬁ.udiu| ID| Misc| Web| .ﬁ.utosiart| ID|

Hardware P'I'I'[ RngAT[ Hamlib | XML-RPC |

[¥]Use Hamlib

Riag: [‘raesu FT-357 (Beta)

A

Retries

Write delaf ?ms}

F‘.etri Interval (ms)

Post write delay (ms)

Device: |comzz ][v]

S

Sideband:
[_IPTT via Hamlib command [Rig mode ][T]
(JJDTR +12 (CJJRTS +12
[CJRTS/CTS flow control [_IXOMN/XOFF flow control
Advanced configuration:
| mitdize |
[ Restore defaults ] Save ][ Close # ]

® click Initialize — red and green LEDs on CT-62 cable

should be rapidly blinking
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fldigi: setting rig control

® Configure menu — select Rig control — for IC-706MKIIG

Dperator| UI| Waterfall| Mudems| Rjg| Audiu| ID| Misc| Web| Autosmrt| ID|

Hardware P’I‘I’[ RngAT[ Hamlib | XML-RPC |

{¥]Use Hamlib

Rig: [Imm IC-706MKIIG (Stable) ][v ] Device: [cOM27 ][v]

Retries Retry Interval (ms)
Baud rate: | 19200 [~]
Write delaf ?ms} Past write delay {ms) Stophits nu

Sideband:
FTT wia Hamlib cor [Rjg mode ][‘T]
(JJDTR +12 (CIRTS +12
[CJRTS/CTS flow contral [_IXON/XOFF flow contral
Advanced configuration:
| [ Initialize ]
[ Restore defaults ] [ Save ][ Close - ]

® click Initialize — red and green LEDs on CT-17 cable
should be rapidly blinking
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fldigi: rig control

® turning tuning knob on radio should change displayed

frequency

I fidigi / Hamlib IC- -

File OpMode Configure View Logbook Help

Fie OpMode Confire Vew loghook b
Frq|14072.004 E
Cal

EICIEES

® changing frequency with mouse should change

frequency display on radio
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fldigi: rig control

® can change bands and transceiver operating modes

Fll fdigi / Hamiib 1C-706MKIG - W2LNX N

Fle ©OpMode Configure View Logbook Help

_
8]=)
0000 VS BeSi

| ios3ssais o850 s o e ID -

10135.000 UsE BFSK31
14005.000 UsE CW

e -

® FT-857D quirk — reset transceiver MODE: DIG
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fldigi: setting user interface

® in Configure menu — select Operator — fill in details

r I

| Dperator| UI| Waterfall| Mudems| Rjg| Audiu| ID| Misc| w».=.-b| Autosmrt| ID|
Station
Callsign: [WELNX l Mame: [D.ﬁ.'l.n'E l
(JTH: [PUTUMA::, MARYLAND l
Locator:
Antenna: [I"«"IFJ DUMMY ANTEMMA l
Restore defaults Save ][ Close 4
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fldigi: setting user interface

® in Configure menu — select Waterfall — Display tab —

click Monitor transmitted signal

fﬂ Fldigi configuration
Operab:url LII| Waterfall Mu:u:lems| Rig| .-5.u|:|i|:|| ID| Mig.;| Web| Aub:nstart| ICI|

Cisplay | FFT Processing | Mouse |

C
default.pal

olors and cursors

| load. |

B8 B OO0 00 B =]

Bandwidth Center line Signal tracks Motch
(ZIoN ION ¥IoN

E] Colar E] Color Color D Color
I_Iwide CIwide (CIwide

Freguency scale

I_) Always show audio frequencies

Signal level

U

Transmit signal

[¥IMonitor transmitted signal

[0.15 |

Restore defaults [

Save " Close <
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fldigi: setting user interface

® in Configure menu — select Waterfall — FFT Processing
tab — set waterfall height in pixel

i I

Dperator| UI| Waterfall| Mudems| Rjg| Audiu| ID| Misc| Web| Autosmrt| ID|

Display [ FFT Processing [Muuse |

: | B | Lower limit 2400 Upper limit
Ei OECND
[_IFFT averaging Latency

[Elladcman - IFFI' prefilter window function

Slow drop rate

Changes take effect on next program startup

mn u Waterfall height in pixels

Restore defaults ] Save ][ Close &1
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fldigi: using program

® in Op Mode menu — select PSK31l

Montgomery Amateur Radio Club

Il fidigi / Hamlib FT-857 - W2LNX

File _ Configure

Cw
Contestia
DominoEX
FsQ

Hell

IFKP
MFSk
MTE3
Clivia

QPSK

8PsK

PSKR

RTTY

THOR

Throb

WEFAX
MNavtex/SitorB
WA

Freq Scan

3
4
3
3
3
4
3
3

Freq Analysis
S5B

Show all modes

View

Logbet

tSrnma
oltsSt

ent

,:|_T_a_a_'l'_'|.,t_“}e

BPSK-63
BPSK-G3F
BPSE-125
BPSE-250
BPSE-500
BPSK-1000
MultiCarrier »

- U=dRk JEC

=0 2
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fldigi: using program

® demonstration — PSK31 QSO

|CcQ CQ CQ DE W2LNX W2LNX W2LNX
CQ CQ CQ DE W2LNX W2LNX W2LNX
CQ CQ CQ DE W2LNX W2LNX W2LNX
PSE K

m L ] ANS L ] QS’D L ]
14070.5 14071.0 14071.5

| w4 15 [m|A] 70 [m] x| 4
| BPSK31
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conclusions

® this presentation should help get you started with
digital modes on HF

® configuration for two popular transceivers

® SignaLink USB makes it easy to get on digital modes
® PSK31l is a popular low RF power digital mode
® combines the spectrum efficiency of CW with the
convenience of using a computer

@ fldigi is a well supported digital modes program

® digital modes on HF are fun!
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thank you

® Chris Sylvain, KB3CS for helping me get started with
fldigi and sound interfaces
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education@marcclub.org
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presentation resources

fldigi:

http://www.wlhkj.com
http://sourceforge.net/projects/fldigi/files/fldigi
https://launchpad.net/~kamalmostafa/+archive/ubuntu/fldigi

SignalLink:

http://www.tigertronics.com/slusbmain.htm
http://shop.tigertronics.com/Extra-Radio-Cable-p-n-SLCAB6PM-SLCAB6PM. htm
http://shop.tigertronics.com/Plug-Play-Jumper-Module-p-n-SLMOD6PM-SLMOD6PM. htm

rig control cables:
http://www.valley-ent.com/catalog/valley-enterprises/rpc-y857/yaesu-usb-ftdi-ct-62-
cat-cable-ft-100-ft-817-ft-857-ft-897-p-225.html#.VhQT25egwg4
http://www.valley-ent.com/catalog/valley-enterprises/rpc-il7/icom-ct-17-usb-ftdi-
chipset-ci-cat-control-programming-cable-feet-p-177.html#.VhL6kZegwg4
http://www.ftdichip.com/Drivers/VCP.htm

antenna tuners:
http://www.ldgelectronics.com/c/252/products/17/49/1
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presentation resources

SWR/wattmeter:
http://www.mfjenterprises.com/Product.php?productid=MFJ-860

line isolator:
http://www.radioworks.com/ct-4.html

dummy load antenna:
http://www.mfjenterprises.com/Product.php?productid=MFJ]-260C
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