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Overview

FLDIGI setup and configuration
What sound cards work best
What modes can you use
Where to look for help:
FLGIDI IO Groups
FLDIGI Training Net
Saturdays on 3583 kHz and 7068 kHz
(1s* and 3rd Saturday of each month)

Zoom Link:
https://usO2web.zoom.us/j/7950991313?pwd=NF
VIN1IQaDVIZUZQNGFnY TRiROorQTO9



FLDIGI
(Fast Light Digi)

Narrow Bandwidth
Emergency Message System



Download and Install FLDIGI: W1HKJ.com

@ @ W1HKI Software X +4-

Software By W1HKJ & Associates

9 July 2024

- fldigi / flarq - modem / arq

« flamp - Amateur Multicast Protocol - file transfer program

- flwrap - file encapsulation / compression

- fimsg - NBEMS messaging system, forms manager/designer and transport front
end

Support fldigi
contribute to your favorite charity

. firig - rig control program, cooperates with fidigi Otnd mhacaoeiot yo do,
« flwkey - modem program for the K1EL Winkeyer series o wmzwlg a4 to the 1L,
« fllog - can use same data file as fldigi QL WO tenits wiew;
« flnet - voice net controller database / check-in application ' . goi’;ss.mg;ggs y
« flcluster - telnet client to remote DX cluster servers ' - 3
- flaa - Rig Expert Antenna Analyzer control program ‘ x
« kcat - Kachina 505DSP controller
« kcts - Kachina 505DSP test suite
- test suite - includes linsim, comptext and comptty
All source, dmg, and Windows setup files are now available on this site and at Source
Forge
Mode specifications, waterfall & audio clips at Sights & Sounds of Digital Modes
Visit and contribute to the fldigi wiki.
Privacy statement
: Download On-Line Help  |US English Ukrainian
Software Version Date @ WAHKJ @ W1HKJ Manual (pdf) Manual (pdf)
fidigi/flarg 4.2.05/4.3.9 04/23/2024  |fidigi fidigi help fidigi (pdf) flarg_uk (pdf)
flrig 2.0.04 10/11/2023  |firig firig_help firig_(pdf) firig_uk (pdf)
fimsg 4.0.23 09/02/2023  |fimsg fimsg_help fimsg_(pdf) fimsg_uk (pdf)
flamp 2.2.13 07/09/2024  |flamp flamp help flamp (pdf) flamp_uk (pdf)




= ‘ @ Index of ffiles/fldigi = +

<« - _ o 8 wwneww 1 hkj.org/files/fldigi/

Index of /files/fldigi

Index of FLDIGT
Download appropriate file

Name Last modified 3Size Description

Parent Directory -
ApplefudioCodec_hitml 2025-01-25 09:32 229K

CW_Transmit html 2025-01-25 09:32 892K
FlLdigi and FMT Mode _=202501-2509:32 112K
FSK_ Transmit himil 2025-01-25 09:32 704K
alert clips/ 2025-01-25 09:32 -
flarg help_ pdf 2025-01-25 09:32 242K
fidigi-4.2 06 tar.gz 2025-01-25 09:32 4 oM
fidigi-4.2 06 Ll.dmg 202501250932 7.7TM
fldigi-4.2 06 VN.dmg 2025-01-25 09:32 15M
flidigi-4.2 06 setup.exe 2025-01-25 09:32 6 6M
fidigi-help.zip 2025-01-25 09:32 15M
fldigi-shell 2025-01-25 09:32 13K
fidigi. txt 2025-01-25 0932 42K
flidigi_help.pdf 2025-01-2509:32 14M
readme._dmg.txt 2025-01-2509:32 543

readme.txt 2025-01-25 09:32 872K




in Windows: Program

@& Enter name of file to save to..,

<« « 4 | » ThisPC » Local Disk (C:) > Program Files » Fldigi-4.2.06 »
Organize « Mew folder
S
s Mame
7 Cuick access
B Deskt # |_!| locale
eskto
3 oA flarg
; Downloads - ﬂ fidigi
Documnents - ﬁ uninstall
[&] Pictures -
| MODULATION PPT +

o1

Date modified

10/12/2024 10:42 AM
10/11/2024 10:11 AM
10/11/2024 10:11 AM
10/12/2024 10:42 AM

v Search Fldigi-4.2.06

Type

File folder
Application
Application
Application

Size

3,730 KB
22,077 KB
B9 KB

File name: | fldigi-4.2.06_setup

Save as type: |eue File

» Hide Folders




FLDIGI

FREE program
Works on Windows, Linux, Macs
Updated regularly
Good for casual gso, DX or EMCOMM
Low memory required
Works on older laptops/desktops

Does NOT do
VARA, Pactor, JT modes



Components of FLDIGI

T 7T 7T TN 7T

_DIGI - main sound card program
_LMSG - preformed message types
_LAMP - sends longer files in blocks
| RIG - CAT or Rig Control options

_LOG - logging program



eginner's Guide to Fldigi

= ‘ Beginners' Guide to Fidigi X+ v — = w

« => C O filey///C:/Users/bhfei/fidigifile: B 17 @ P N

Beginners' Guide to Fldigi

Table of Contents

1. Beginners' Questions Answered
2. Setting Up

3. Guided Tour

4. Operating

5. Special Keys

Of necessity, this Beginners' Guide contains only as much as you need to
know to get started. You should learn how to make best use of the
program by reading the Online Documentation. You can also access it
from within the Fldigi program from the Help menu item.

You can install the entire html help system by downloading from Source
Forge:

https://sourceforge.net /projects /fldigi /files/fldigi-help.zip/download/
Ungzip the downloaded file into the same folder as this document. The
menu item "Help / Online documentation..." will then open the local
copy of the fldigi help system.




Fldigi “prefs” file
stores all of your config setup
pdating Fldigi does not alter prefs file

L | = | fidigifiles _

Home Share View
* D o Cut j x IE'"- 075 New item - [Jopen~ [ selectal

-

Copy path = : | Easy access - Edit 54 select none
Pin to Quick Copy Paste _ Move Copy Delete Rename Mew Properties o
access EI Paste shortcut to- tog- - folder - _@Histnry EEInvert selection
Clipboard Organize Mew Open Select
“ “ | | » ThisPC » Local Disk(C:) » Users » bhfei » fldigifiles w | [ Search fldigifiles 2
Y
I Desktop E Mame Date modified Type Size -
4 Downloads - Beginners' Guide to Fldigi 2/17/2024 10:06 PM Firefox HTML Doc... 95 KB
Documents * T fidigi 4/6/2024 9:20 AM PREFS File 4KBE
=) Pictures » eﬂdigi_def Type: PREFS File 2024 &:45 AM Microsoft Edge H... 101 KB
" | MODULATION PPT * fidigi_defaxrm g::; iﬂjdﬁid. [ 2024 8:25 PM KML-OLD File 101 KB
) frequenciesd : : 2024 9:20 AM Text Document 1EE
| CALIBRATIOM files "
lang 4/6/2024 2:45 AM Text Docurment 1EE
| macros .
- .3 mode_state 4/6/2024 845 AM PREFS File 281 KB
.| Nano VNA images v | notify 3/24/2024 7:45 AM PREFS File

25 items 1 itern selected 3.24 KB



figure Fldigi: operator and sta

ﬂ Fldigi configuraticn

Lookup
Cty.dat
ColorsFonts
Contests
[=]1Ds
CW
RsID
Video
Logging
Modem
[=] Misc
Autostart
CPU
OTMF
KML
MBEMS interface
PSK reparter
PSM
Rx text capture
Save Parameters
Sweet Spot
TCP-IP i

R

[=] Rig Control

firia

Collapse Tree ]

Operator-Station

Station Callsign
Operator Callsign
Operator Mame

Antenna

Station City: [West Chester Chester County PA

Station Locator

2 [KEIEL.II

. [KE’-EL.II

3 [Earry-I

3 [dipcle or vertical

oo

State/Prov. [Country [ Pennsylvania

Counties [ Regions [ Chester

Restore defaults




Pick your Sound "CARD"
Capture = RX Playback = TX

ﬂ Fldigi cenfiguration —

[=] Configure Soundcard/Devices
[3] call

Lookup 055 Device:
Cty.dat

Colors-Fonts
Contests

IDs
= CW (¥ PortAudio

RsID Playback: [I::m 7610 (3- USB Audio CODEC ) | %
Video
Logging
Modem
Misc
Operator-Station
Rig Control [_IFile IjO only [ Device supports full duplex
[=] Soundcard
Al
Right channel
Settings
Signal Level
Wav file recording Mote: must be selected and enabled for R Audio monitoring!

Capture: [I::m 7510 Rx (3- USE Audio CODEC ) | =

—

PulseAudio Server string:

i

Audio device shared by Audio Alerts and Fx Monitor
[Speakers Computer {High Definition Audio Device) E ] (Enable

I -
+| Waterfall

| YN Y

Collapze Tree l [ Restore defaults Save




X audio on BOTH LEFT/RIGHT ch
some sound cards are "MONO"
SignaLink is LEFT channel only

1 Fidigi configuration — (I

[=] Configure Soundcard/Right channel

[=] call
Lookup Transmit Usage
Cty.dat

ColorsFonts [¥IModem signal on left and right channels

Contests

-] IDs [_IReverse Left/Right channels
W
RsID [_IPTT tone on right audio channel
Video

Logging [_)CW QSK signal on right channel

Modem

Misc

Operator-Station

Rig Control

[=] Soundcard These controls are on other tabs.

Alerts They are replicated here for convenience.,

Devices ‘You may change the state from either location.

T

[_IPseudo-F5K on right audio channel

Eth'ngs ........................
Signal Level Receive Usage
Wav file recording [_IReverse Left/Right channels

I L
Waterfall

[ AN N

Collapse Tree ] [ Restore defaults Save




Choose "Sample rate” for your sound car
(Native is best)

H rdigi configuration — [l

[=] Configure Soundcard/Settings
-[+] Call
-[+] Colors-Fonts
-] Contests Sample rate
- 1Ds Converter
-[+] Logging : .
Modem Mative W |Capture Best Sinc Interpolator -
-[*] Misc .
------- Operator-Station [ Mative v l Playback
-[+] Rig Contral _
IEl Soundcard Corrections
. ....... mertg
" Devices o BRxpm o [gmeem o [gmoffe
------- Right channel
Frequency Analysis / FMT Rx Correction
oo [p[WH
W[# 4] o0
-[+] Waterfall equency Correction
-[+] Web




DIAMOND color indicates level of RX audio
AFC option (auto freq control) on SSB radios
Digital Squelch option: set slider into the white area




Receive LEVEL meter
(aim for a -20 dB INPUT)

ﬂ Fidigi configuration

.C.::.un;:;sﬁa Signal Level
Clivia
Psk |
[+ TTY Signal Levels
Thor i
'nhl:.l'a:ée: ’ Low Lr;g?h ::I
W[4 00 [¥]W
Operator-5tation
[=] Rig Control ’
i (ot n W) 0 D)W [Coskur |
CAT {rigcat,
.
lib

e WA 5o i

C-Media PTT % &
[=] Soundcard

Alerts
Devices | BIEE0NI S0 0N=80 20. . - 10. . .

Right channel -

Input signal level

[_Use wsjtx scale

Hu

Collapse Tree l

[ Restore defaults e




New RX audio scale in dB
with 2" Darkwood PEAK LEVEL meter

H fldigi ver4.1.23.21 - K3EUI - X
Fie OpMode Configure View Logbook Help 8R:D 1 TUNE
Frea 1500 IDWl | OF‘11342‘ m\\sgg\ out‘sggl Cnty/Cntry | Notes A
J can[ \ op] ‘ az[ ]v
(NoNE |~ @ ath BEE |~ p
Preamble Prior/Emerg WPA Central PA EPA BUCKS MONTG Chester DEL/PHIL Luz/Pike Lehigh all PA Region 3
QRP PA QRP12489 Late Check Ins Closing MSG GetOnAir VAR AC PSK31 ALL E PA THOR 22
Region 1 Region 2 Region 3 AGN Regions 4 8 9 QNI anywhere Hold FREQ Signal RPT VT net THOR 11 today RTTY (o] MFSK32
CQ 2x HIM DE ME QRZ QNS ACK X RX CLR FREQ K3EUI QTC K3EUI QRU WX Olivia 8 500 MFSK64

-190 §-19.0

| New Scale: -40 dB to 90 dB

TR
«|4[=3.8]) |» || ac

= 6:42PM
4% Sleeting now q) 1

WF - | -20 | > | - 70 | > x2 4 ] »
[THOR22 Is/n -21 dB|FEC: @% |

0

here to search



Set Windows RECORDING level (RX)
T DEFAULT device as your computer M

Default COM Device as your sound card (ra
Set MIC level as needed

M Sound > 4 lcom 7610 Rx Properties

Playback FRecordng Sounds Communications General Listen Levels  Advanced

Select a recording device below to modify its settings:

Microphone

lcom 7610 Rx
3- USE Audio CODEC
Default Communications Device

Microphone
HD Pro Webcam C920
Ready

Microphone
. High Definition Audio Device
() Mot plugged in
i l Microphone Computer
ﬁ_lrs I:fi:l

High Definition Audio Device
Default Device

Line In
¥ High Definition Audic Device
Mot plugged in

| Set Default |Y| | Properties |

[ox ]| cancel | ooy |




et Windows PLAYBACK (TX) lev
EFAULT Device = computer speaker
EFAULT COM device = sound card (radio
Set Speaker Level as needed

P Sound X B lcom 7610 Properties

Playback Recording Sounds Communications General Levels Ephancements Advanced Spatial sound

Select a playback device below to modify its settings:

Speakers

lcom 7610
3- USE Audio CODEC
Default Communications Device

- ooa [0

Speakers Computer
High Definition Audio Device
Default Device

DELL 52415H
Intel(R) Display Audio
Ready

| Set Default |"| | Properties |

[ok ]| caneel | ooy |




Windows Enhancements
ption: Disable enhancements for dig

@ lcom 7610 Properties >

General Levels Enhancements Advanced Spatial sound

Select the enhancements to apply for your current speaker
configuration. Changes may not take effect untl the next time you start
playbadk,

[~]Disable all enhancements:

|:| Bass Boost
[ ] virtual Surround
[ ] Room Correction
[ ] Loudness Equalization

Enhancement Properties

Descripkion:

Provider:

Skakus: Settings...

Restore Defaults P Preview |+




AVOID any Windows sounds sent to yo
sound card => sound scheme = "NO SO

_‘j’ Sound

Playback Recording Sounds Communications

A sound theme is a set of sounds applied to events in Windows
and programs. You can select an existing scheme or save one you
have modified.

Sound S5cheme:

Mo Sounds

' v| | saveAs.. | Delete

To change sounds, click a program event in the following list and
then select a sound to apply. You can save the changes as a new
sound scheme,

Program Events:

Windows ~
----- Asterisk
----- Calendar Reminder
----- Close Program

----- Critical Battery Alarm

- Critical Stop v

|:| Play Windows Startup sound

Sounds:

|{I‘-.Iune} V|| P Test || Erowse... |

|| concel || aooly

ﬁ’ Sound

Playback Recording Sounds Communications

Windows can automatically adjust the volume of different
sounds when you are using your PC to place ar receive
telephone calls,

When Windows detects communications activity:

{:} fute all other sounds
D Reduce the volume of other sounds by 80%
D Reduce the volume of other sounds by 50%:

®D




Set the size/color of fonts
and background colors

ﬂ Fldigi configuration

[=] Configure Colors-Fonts Rx-Tx

[=] call
Lookup
Cty.dat ¥ |Rx/Tx Character set

[=] ColorsFonts

e _l TR
Function keys
[ e

S,

Lngglng contrals

Tabs
Signal Level ‘Macr[:- editor text ‘ [ Macro Edit Font l

Contests
[=] IDs

cw = Text Highlighting
RsID

Logoig B ERES N e o

Modem XMIT SKIP

Misc
Operator-Station

Rig Control (" Idisplay Rx control chars as asdii string
[=] Soundcard

Alerts

Collapse Tree l [ Restore defaults Save




ALL letters "lookup” source option

ﬂ Fidigi configuration

[=] Configure
[=] call
Loakup
Cty.dat
[=] Colors-Fonts
Buttons
Freghisp - Meters
Function keys
Logging controls
Fx-Tx
Tabs
Signal Level
Contests
[=] ID=
CW L
RsID
Video
[+] Logging
Modem
Misc
Operator-Station
Rig Control
[=] Soundcard
Alerts

T

Collapse Tree ]

M i

CallLookup
Web Browser lookup

[_INone

[_JQRZ on line
("IHamCall online
[_IHamQTH online
[¥ICallook online

Data base lookup

CINone

(_IQRZ cdrom
(CIQRZ.com
[CJHamcall.net
I JHamQTH. com
i¥ICallook.info

|

Restore defaults

QRZ [h‘rn:l:,ﬁ"l.ml'.n.".ﬂ.l.|qr1'.|::|:1|m,|r
Hamcall [hthzls:,F,.fl.n'«".ﬂ.l-.n».l.harnr.ﬁll.r1nat,.r

HamQTH [hth:ls:,.’fwww.hamqm.mmf

Callook [htn:ls + j{callook.info/

QRZ.COM ]
User name [kﬂeui ]
Password [""" ] [ Shaw ]
") add address to notes field ¥Idear old data

: Sawve Close




Set Color/font of meters

ﬂ Fldigi configuration

[=] Configure Colors-FontsFregDisp - Meters
=] call

Lookup

Cty.dat
[=] Colors-Fonts
Eutt-:nns

Es;‘lgc,hn;ncﬁ,fms Font ] [ Bg Color l [ Digit Colar ] [ Sys Colors

Rx-Tx
Tabs 5-meter
Signal Lewel
Contests [ Ba Colar ] [ Scale Colar l [ Meter Color ]
=] IDs
CW -
RsID PWR-meter
Video Power scale
Logaing [ Bo Color ] [ Scale Color l [ Meter Color ] [AUT[J -
Maodem
Misc
Operator-Station
Rig Control
[Z] Seundcard

Alerts

Collapse Tree ] [ Restore defaults Save

S,




DIGI - rigcontr

tions for Rig Control (vfo, mode, power)
FLRIG
RigCat

HamLib



PTT (send) options with Fldigi

CAT "command” to transmit (if radio allows)
options: FLRIG, RigCAT, HamLib

(dumb) COM port: RTS pin if sound card can
interpret RTS (+V) to trip PTT relay

RA adapter - DRA sound cards (C-Media)

VOX - Tx audio trips a PTT relay (SignaLink)



(requires installation of FLRIG first)

FLRIG ===>

Rig Control option

ﬁ Fldigi configuration

[=] Configure

-[+] Call

-[+] Colors-Fonts

-[+] Contests

-[+] IDs

-[+] Logging

-[+] Modem

-[+] Misc

------- Operator-5Station
-[=] Rig Contral

------- CAT (rigcat)
....... GPIO

------- Harmnlib

------- Hardware PTT
------- C-Media PTT

------- Devices

------- Right channel

------- Settings

------- Signal Level

------- Wav file recording
[Fu

[ LT RN Y N 1

-------

T,

—

Rig Control ffirig

[¥15hutdown firig with fidigi

firig is the preferred method of franceiver control

[¥|Enable firig xcvr control with fidigi as dient

Poll Interval (msec) nuu

firig xmirpc server parameters
these controls are mirrored on the IO configuration tab

[IEF.D.D.I

l.ﬁ.ddr Pnrt [ Default H Reconnect ]

"Disable PTT keys modem if multiple instances of fidigi (dient)
are connected to a single firig (server).

[¥IFlrig PTT keys modem

Collapse Tree ]

[ Restore defaults

Save ]

Close

B




Download FLRIG

EI ‘ ﬁ Index of fMiles/flr X + A — O]

« > C O B wwwwihkjorgfile %5 51 »

Index of /files/flrig

» Parent Directory

e flrng-2.0.05.tar.gz
fing-2.0.05 Ll.dmg
firng-2.0.05 VN.dmg
firg-2.0.05 setup.exe
« firng-help.pdf

» flrig. txt

o readme.dmg.txt

« readme. txt




FLRIG creates a new Window
VFO/mode/bandwidth/noise reduction/tune

g flrig 1C-7610 — p
File Config Memory Keyer Help |

14070.000| 14070.000|

© 53 0SB 53 w20 +40 +E0([wfoA [[TvioB | AIB [ /Split |

3000  fw|usB-D1 vl

w15 20
AT | —————————————————
100 1|
SOL | 14  — ] fr————————
N T —————————————
[ (— | —
() | — | ——
[ | ] r—
0 || —
B —( ——————

(TPRE |[TNB |[C AN | [ [Tune|[l PTT |




y

FLRIG - needs CONFIG to your rig
Set COM port, baud, stop bits
Icom rigs need a "CI-V" address
press INIT - look for yellow "connected” color

E Configuration — b
=1 Configure f Rig:IC-7610 [+
. ...... x{:vr
f -
- PTT-Generic Updatel|COM4 hd
. PTT-Cmedia Baud: 115200 |w Retries W4 2 [k
- TMATE-2 11 Stop Bit 2 Stop Bits Timeout[€[4] 50 [p|W
- TCPIP & TCI g 2 - . - :

...... Other ﬁ | IRTS/CTS Write delay # |4 0 kW
- Server [ IRTS +12 v _IDTR+12 v Postdelay (4] 5 |F|W
- Client '

Poll intvl 100

e Foll |ngg || Default | mn-uu
- Restore ___ I Activate |
. ...... Commands USB audio

. ...... Send || -
Connected <

= 1



. flrig extra controls

RTG - Options (depends on r
CW, Band, PL tone, VOX

. flrig extra controls

-_mlwl----—

B flrig extra controls O
Band| cw| ask|jvor l--...
10 10 100
. flrig extra controls O

wlal2o
wpm

Bp[lm

Band| cw | ask I--..._!E?iﬁl?

OFF

Pt

pod




FLRIG config for Icom 7300
note the COM port number, Baud, CI-V address

USRB audio checked

Click the INIT button

E Configuration — 4
= Configure H Rig: [IC-7300 -
. ...... };E\‘rr
: -
- PTT-Generic Update | [coms — E—
- PTT-Cmedia Baud: 19200 add Retries 4] 2 [b B
-~ TMATE-2 (/|1 Stop Bit (|2 Stop Bits Timeout M[4| 50 [»|W
-~ TCPIP & TCI B B
- Other 7 _IRTSICTS Write delay #]4] 0 | MW
- Berver IRTS+12v [ IDTR+12v Post delay[M[4| o [¥|w
- Client S S
r——— : Poll intvl #MI4d | 200 [k IW
- Pol 0x94 || Defauit ket
- Restore I Activate
- ...... C[}mmands USB El.l.ldi-D
. ...... S'Eﬂd
Connected
I Trace Q




FLRIG: Config for Yaesu FT991A

note the RTS/CTS pins are “"enabled”
Yaesu prefers 38,400 baud on CAT port
Click on the INIT button

E Configuration — >

Rig: |FT-991A ]

Update||CcOM4 v
...... PTT-Cmedia Baud: | 38400 | Retries [4] 2 [r]®
------ TMATE-2 |1 Stop Bit |2 Stop Bits Timeout #|4] 50 [b W
------ TCPIP & TCI |
...... Other / RTSICTS write delay /4| 0 [M]W
------ Server _IRTS +12v _IDTR+12v Post delay mnuﬂ
------ Client :
...... Poll [ ] [ Default ] Poll intvl nuu
...... Restore . [l_AttNatE ]
...... Commands I:I USB audio
B Connected <




FLRIG VYaesu FT847
(older rigs have DB9 serial port)

. Configuration

EI Configure

- PTT-Generic
- PTT-Cmedia
L TMATE-2

- TCPIP & TCI
- Other

...... Server

- Client

...... Poll

- Restore

- Commands
...... Send

i Trace




FLRIG: Knwd TS59056
(try Default values first)
you may heed to check RTS/CTS pins

E Configuration

o PTT-Generic
- PTT-Cmedia
o TMATE-2

- TCPIP & TCI
...... Other

...... Server

- Client

...... Eoll

- Restore

- Commands
...... Zend
‘.. Trace

(=1 Configure
. ...... Xovr

T

- X

Rig: | TS-500SG hd

Update||COM4 il

Baud: | 115200 [~] Retries[#[4] 2 [M]W

vI1StopBit [ |2 Stop Bits Timeout |4] 50 [H|W

RTS/ICTS  Writedelay /4] 5 [M[W

IRTS +12v IDTR+12 v Post delay EI 0 EE

| (" Defaut | Poll intvi[#|4] 200 [»|w
__IUSB audio S

Connected <>




FLRIG: older Knwd TS2000

4800 baud, 2 stop bit, RTS/CTS e

. Configuration O pd

(=1 Configure r

- PTT-Generic
...... PTT-Cmedia
...... TMATE-2

- TCPIP & TCI
...... Other

...... Sarver

...... Client

...... Paoll

- Restore

- Commands
- ...... Send
- Trace




RigCat: CAT option in FLDIGI
Choose Rig. XML file, Com port, baud
Check CAT command for PTT

ﬂ Fldigi configuration —

Contestia Rig Control (CAT (rigcat)
Olivia
Psk [¥|Use RigCAT
TTY
Thor Rig description file:
Mavtex ; E .
Wefax [IC—?ElU.me “Dpen‘ Device: [CDM4 T]
gisc tor-Stati Retries Retry interval {ms)
o R R i oo 11570 7]

o |
E%m— Wirite delaf {ms) Init delaf ?ms? S

GPIO

Hamlib [ICommands are echoed (#ICAT command for PTT

Hard FTT

ardware

C-Media PTT
[=] Soundcard

Alerts

Devices

E.;gtf';g;annel - [CJRTS/CTS flow contral [_IVSP Enable

Signal Level

Wav file recording

[F1uI

_________

Sk

[CIToggle RTS for PTT [_IToggle OTR. for PTT

(CIRTS +12 v (CIOTR +12 v

Initialize

[¥|Restore UART Settings on Close

Collapse Tree l [ Restore defaults Save




B

Index of files/xmls

X |+ v

XML files for your rig at

O

< - C O 8 wwwwihkjcomfies, v & 81 »

Parent Directory
alinco/

elecraft/

flex/

icom/

kenwood/

sdr/

tentec/

Xiegu/
yaesu/

Index of /files/xmlis




gCAT requires proper XML fi
(stored in /fldigi.files/rigs)

ﬂ Open rigxml file

Organize « Mew folder

3 Quick access
I Desktop
& Downloads
Docurnents
[&=] Pictures
|_|! MODULATION PPT
|_|! CALIBRATION files
|| macros

. Nane VNA images

File name:

4 » BamyK3EUl » fidigifiles » rigs

v 0 Search rigs

. D] 0

~ Mame Date modified Type Size
e FT-9914 9/24/2023 210 AM Microsoft Edge HTML Document SKE
’ e IC-705 2/15/2024 3:32 PM Microsoft Edge HTML Document 21KE
’ e [C-TOEMEING 0/24/2023 %13 AM Microsoft Edge HTML Document JKE
o e [C-T46PRO 9/24/2023 913 AM Microsoft Edge HTML Document B KB
* e [C-7300 09/24/2023 %14 AM Microsoft Edge HTML Document 21KE
, e IC-7600 9/24/2023 %14 AM Microseft Edge HTML Document B KE
I:e IC-7610 3/10/2024 11:39 AM Microsoft Edge HTML Document 21KB
e'I’S-SEH]’S 9/24/2023 %16 AM Microseft Edge HTML Document S5KE
e T5-850 9/24/2023 %16 AM Microsoft Edge HTML Document 4 KB

v
IC-7610 ~ | | Fldigi rig xml definition file (*x

Open

Cancel




Hamlib option for CAT control
Choose Rig and com port, baud, etc.
Pick PTT via Hamlib command

H Fidigi configuration — O

Contestia Rig Control/Hamlib

Olivia IZIL.ISE Hamlib Defaults

Psk
Y

Thor Rig: [Imm IC-7al0 (Stable) "r] Device: |COM4

Mavtex

Wefax Retries Timeout {mse Baud rate: [ 115200
Operator-Station Stopbits nu

[=] Rig Control Write delay (msec) Post write delay (msec)
firig ] Polling Interval (msec)

CAT (rigcat)
GPIO

- =
ZIFTT
Hardware PTT via Hamlib command Mode delay (msec) nmu

as C‘P;Ediz PTT (") Audio on Auxiliary Port Sideband: [R.Ig mode "'l
oundcar

Alerts (CIDTR 412 (CIRTS +12 (_ICW is LSB mode
Devices

Right channel L [CIRTS/CTS flow contral [_IXOMN/XOFF flow contral [CJRTTY is USB mode
Settings
Signal Level Advanced configuration:

Wav file recording [ ] [ Tt o l

E'LJ'IH__...___

Collapse Tree ] [ Restore defaults Save l [ Close 4 ]

)

e




Simple choice: Hardware PTT (se
option to PTT via a "dumb” COM por

Pick either RTS pin or DTR pin
Press Initialize

H Fldigi configuration — (I

E:;n;e_sﬁa Rig Control/Hardware PTT

Olivia
'T'Sl'k‘f [_IPTT tone on right audio channel
™

Thar

Navtex hfw ptt device-pin

Wefax
Misc
Operator-Station Device:

] m%gﬂ“””“' | |comz -

[¥|Use separate serial port FTT [_IPart is second SCU-17 device

(¥IUse RTS (CIRTS = +v

CAT {rigcat) ("lUse TR (CIDTR = 4V
GPIO

i .
< (JEPIO DTT (Pi specific controls) Initialize
[=] Soundcard
Alerts
Devices PTT delays valid for all CAT/PTT types
Right channel L
Settings mn“uu Start of transmit PTT delay
Signal Level
Wav file recording mn“uu PTT end of transmit delay
I
EI_l | PO

Collapse Tree l [ Restore defaults ] Save




Sound Card Options




How does "digital” work?

Computer generates the digital code
Sound card converts digi to analog audio

Interface treats audio levels and sets
up a PTT (send)

Radio’'s often have a DATA port for
Tx audio, Rx audio, PTT, and ground



Typical setup with external sound card
digital - usb cable to computer
analog - audio cable to radio

advantage: PTT by VOX (ho COM port)

Computer power 5 volt

digital audio analoe audio Radio

—J, | USB Cable

SEUEIN4SE=R ptt (send) o
N
@

@ - .- -




Simple PTT (send) Circuit
using a serial COM port
Positive voltage on pins (RTS or DTR)
grounds the PTT switching circuit

Q1
£ )PTT
2N2222 \O Switching
to Serial

A0
Port RTS 2.2k0 1N4001

or DTR Pins D2
/%mmm ® ;

Serial Port Pin - Out

DB25 DB9
RTS 4 7

DTR 20 4
GND 7 5




Many modern rigs have built-in sound cards
(only cable is a USB from rig to computer)

YAESY )

— MEM — —VFO.A— —m—m

y

‘AFo-RF/SQL 7 O
W

ICOM

OMULTIER! & .
VHF/UHF ALL MODE TRANSCEIVER IC—9700 |
X 18:11 Il |(f “‘L
(s = — 3C-
M FIL e

s 1800 s eg 433.000.00 VFOA e 7 | e

K RGO |
BLANK | L
Fl AGC-F i

| emiem
: L1 = VFO AE
‘ | —=2:1295.100.00 |
— 2 MAIN
PHONES -

A MPAD) | |
1
BLANK §
, »»» SPECTRUM SCOPE
-500k
@

)

CENTER' Grid 100k/10dB

+500k |

f

o i i v M i «1 o e o e e et S e
7 S '

400 -300 200 -100

[)
<2> REF

+100  +200  +300  +400

SPEED MARKER EXPD/SET



DigiRig Mobile complete sound card
with serial COM port and TX/RX audio and PTT
requires special TRRS cables




mplest: DigiRig "lite" (no COM po
unique cable for each radio

Q




Masters Communications: high performance

DRA-100 Series Black




RA adapter for PTT
ailable on some newer sound cards wi

C-Media sound chips
PRESS TEST button to check

H Fidigi configuration — (|

Contestia C-Media PTT
Clivia
Psk
Y C-Media audio codecs used in DRA Series have 8 user controllable GPIO pins. GPIO signal ine 3 (pin 13) is used for PTT
Thar control,
Mavtex
Wefax Fldigi accesses the GPIO lines as a Human Interface Device (HID). Discovered C-Media devices are enumerated in the
Misc 'C-Media device' list box,
Operator-Station
[=] Rig Contral On Linux: add a file named cmedia.rules to fetcfudev frules.df
firig __| The file should contain a single line
CAT (rigcat) ) . i - o -
GPIO KERMEL =="hidraw*", SUBSYSTEM=="hidraw", MODE="0664", GROLP="plugdev
Hamlib
Hardware PTT ?
C-Media FTT - E] se CMedia FTT
[Z] Soundcard d
;.Jer_ts C-Media device
evices .
"'
Right channel B [C—Medla—.ﬁ. l[ l [ Select ]
g?t“”ﬁs | GPIO line
ignal Leve
Wav file recording [GPID_S HTI
LI
El_| _________

Collapse Tree l [ Restore defaults ] Save




Simple Rigblaster interface and 2m FM rig
uses radio's MIC and SPKR jacks

R VOX

/ /J soti () ) DIGITAL PWR -
E v >
L wv___ RIGblaster

’ﬁefﬂ M(]Qu‘m.;m Radio 2



Rigblaster Advantage model
sound card, COM port, CAT port
CW keying, RTTY FSK keying

4l

AMIT LEVEL RCV LEVEL VOX DELAY

%

FSK UsB
m .;-\COM
- ((( )) S o

vox

RIGb!aster Adv:an tage '




Rigblaster Advantage - rear view
USB or Serial RS232 Com Port
CAT (rig control)
CW keying or FSK keying for RTTY
LINE in (receive audio)
PTT (external switch) and MIC (to radio's MIC jack)




Rigblaster "nomic” interface COM port for PTT

s sound card)

(uses your laptop
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Simple USB Sound Card
but PTT may be a challenge




Tigertronics - SignaLink (no COM port)
USB sound card: adaptable to many radios
Has its own internal VOX circuit for PTT and Delay
Rx and TX audio level adjustments
Radio Cable: specific for radio model

In FLDIGI config => choose NONE of the options for PTT

®  SienalLink™ usB

™ RX oLy
1

PWR m~\';‘ ~\';. .‘~/ o=
[Q-oo-'\ | NN

P
f

SPKR AUX MON

v Q Integraled USE Sound Cad

Q Tigertronics FE signalink SLUSE ©



aLinks are mono only (left) so keep
trol Panel for PLAYBACK (TX audio) at
oper level PTT signal

@ Speakers Computer Properties

General Levels Enhancements Advanced Spatial sound

Speakers/Headphone

. 100 Wy | Balance




Rig Expert: lots of features




Sending FILES

FLMSG - standard templates
* FLAMP - sending files in small ‘block



Download FLMSG

) ‘ @ Index of ffiles/fimsg X =+ v N

« = C QO 8 wwwwihkjorg/files/fimsg/ % 81 »

Index of /files/fimsg

Name Last modified Size Description

Parent Directory -
fimsg-4.0.23 tar.gz 2025-01-24 17:27 618K
fimsg-4.0.23 VN.dmg 2025-01-24 17:27 3.0M
fimsg-4.0.23 setup.exe 2025-01-24 17:27 1.3M
fimsg-help.pdf 2025-01-24 17:27 2.4AM
fimsg-help.zip 2025-01-24 17:27 3.0M
fimsg-help/ 2025-01-24 17:28 -
readme.ixt 2025-01-24 1727 1.7K
templates/ 2025-01-24 17:28 -




FLMSG Forms

__

S FLMSG: 4.0.23

File Template Config AutoSend Ultilities

Blank Drag-n-Drop file:

Blank

C3V
Custom

HICS
AR
ICS
MARS
Plaintext

Transfer
Weather

CAP/RAFAC »

Ham Forms

Radiogram
Red Cross b

- v

[ Comp [BPSKE3F  w| *]]

ARQ Send

NOT CONNECTED




FL Message: FLMSG

FILES are "wrapped” for error detection
Weather reports
American Red Cross messages
ICS emergency messages
Spreadsheets (CSV files)
ARRL RadioGram

CUSTOM FORMS - (local WX)



SG: Severe Weather Repo

S FLMSG: 4.0.23 — O *
File Form Template Config AutoSend Utilities | Help
Severe Wx Report file default 525 ]

Report Marrative

Date [2025-05-04 )] Time[t911 _|[EDT  w| ®Meas. T Est
State/Province | PA Pennsylvania hd
County |Chester (029) -

City [Kennett Square Store Default

v Tornado

v Funnel cloud

v Wall cloud

W Hail  Size|0.50 (0.5") ﬂ

MHighwind [ Wind Speed [ Meas' [ Est
v Flood

v Flash Flood Any damage? Yes W MNo [

v Other Any injuries? Yes V¥ No [

[ Comp |THOR32

ARQ Send ||

_*||437 bytes 1 51 secs
NOT CONNECTED




CS 213 emergency message

“ FLMSG: 4.0.17 - O
File Form Template Config AutoSend Utilies Help
ICS-213 report file: ICS_213_WCU_Shelter_Report_Drill 213 [0
Originator | Responder

Inc:|ICS 213 Shelter Report West Chester University auditorium
To|W3EOC | Pos. [Chester County EOC
Fm | Shelter manager via k3eui | Pos. |amateur radio operator
Sub. |Daily Report from West Chester University Shelter
Message: Date[2020-11-24 || [...] Time|o940L | ()

This is a morning report from the West Chester University Shelter. (&)

The shelter now has 22 occupants: 15 adults and 7 children
fncluding two pets (dogs).

We have enough cots and food for 35 occupants.

We have need for two additional first aid kits.

No immediate medical conditions to report.

The shelter has two DES officials and two volunteers.

SN,

App'd |Shelter Manager l Pos-|

 (Jcomp [8PSK1000F |w|(*][839 bytes / 3 secs
ARQ[Send | »

|NOT CONNECTED




SV Viewer

Spreadsheets (csv files)

T e ae
L _ " F B ¥ & w B EE

FIVE County VHF/UHF ARES nets
Bucks Co. ARES

Chester Co. ARES/RACES Net
Chester Co. ARES/RACES Net
Chester Co. ARES/RACES Net
Chester Co. ARES/RACES Net
Delaware Co. ARES/RACES Met
Montgomery Co. ARES/RACES Net
Montgomery Co. ARES/RACES Net
MAARC Traffic Net

MAARC Traffic Net

Philadelphia ARES Net
Philadelphia ARES Net

PhilMont Club Digital Mode Education Net

Coverage Area
Bucks Co., PA
Chester Co., PA
Chester Co., PA
Chester Co., PA
Chester Co., PA
Delaware Co., PA
Montgomery Co., PA
Montgomery Co., PA
Main Line, PA

Main Line, PA
FPhiladelphia, PA
Philadelphia, PA
Philadelphia, PA

Freq
147090+

446.525-
446.173-
448 875-
146.940-
446.925-
146.835-
449 125-
147.060+
145130+
147.030+
444 800+
147.030+

s

PL
131.8
100.0
100.0
100.0
131.8
173.8
68.5
68.9
131.8
131.8
91.5
186.2
91.5

Mode
FM
FM
FM
FM
FM
FM
FM
FM
FM
FM
FM
FM
FM

Schedule Time
2100 ET Wed
1930 ET Thurs
1930 ET Thurs
1930 ET Thurs
1930 ET Thurs
1930 ET Mon
1900 ET Thurs
1900 ET Thurs
2030 ET MW .F
2030 ET MW F
2100 ET Sun
2100 ET Sun
1900 ET Tues

EE)




rican Red Cross - Custom

" FLMSG: 4.0.17 -
| File Template Config AutoSend Utilities

Blank| Drag-n-Drop file: new.b2s
Blank

CAP »
Ccsv
Transfer FORM

Ham Forms » | ARC Client Incident Report V.1

HICS » | ARC Safe and Well v1.1
IARU ARC-213 V11
ICS » | ARC_Emergency_Welfare_Inquary_Form_v_1.0

MARS » | ARC_ICS-204_Work_Assignment_V.1
Plaintext ARC_Requisition_6409_v2 2
Radiogram | ARC_Requisition_6409 v2 2

Red Cross » |ARC_Staff_Injury_lliness_Record V.1
Transfer ARC_Staff_Request_Form_V.1
Weather » | ARC_Unaccompanied_Minor_Form_v_1.0
Daily Shelter Report

Local Weather

VMC Volunteer Job Posting
arcshelter

ny3j_info

[

|NOT CONNECTED

COcomp (Trorzz _[)[*)
ARQ|_Send | |




ican Red Cross: Daily Shelter Re

(=) ‘ @ Index of ffiles/flamp X ARC shelter X 4w = O X
<« => C [ filey///C:/Users/bhfei/NBEMS files/CUSTOM ~ 70% ¢ @ @ P & =
+ American .., shoiter Roport
/ Red Cross
Date [cick far Date i DR # Shelter Name/County |
SHELTER INFORMATION
[shelter Address I |
[shelter Phone Number (s) | | |
VADAD | Please fill out this field. |
SHELTERING STAFF
POSITION NAME PHONE
Shetter |
Day Shift Supervisor
2nd Shift Supervisor
Night Shift Supervisor
Total Number of Sheltering Warkers Dayshit [ | | 2ndshift [ | |  NightShit [ |
OTHER FUNCTIONS OR ACTIVITIES STAFF
# Disaster Health Services || # Casework and Recover Planning [ |
# Disaster Mental Health [ | #Feeding [ |
# Disaster Spiritual Care || Other | | # [ ]
SHELTER POPULATION
Age Groups (years) 0-3 47 812 13-18 1965
Nighttime Population Submitted Last Night| [~ [ [ 1 C
Daytime Population Today ) 1 ] 1 [
[Total NEW Shefter Dormitory Registrations Since LastMight [ |
OPERATIONAL REPORTING
Lunch| Dinner Cots| Blankets| Gomfort| Glean-| Other| Signage||
Drinks Kits | up Kits | Bulk Kits
Items
# Used Today
# Available Tomomow
# Needed Tomorrow [ | I A e e [ | [ |
NOTES
)
Preparer Name: | | Preparer Signature: |

Adspted from Nafional Mass Care Strategy

DCS JT RES Daily Shelter Report V.1.0 2016.07.18
Meodified from the Winlink Daily Shelter_Report




FLAMP

rger File is broken into multiple smaller BLOC
Each "BLOCK" has its own check-sum

Missing Blocks? Send a REPORT
Resend only the "missing blocks"
...... save time



ownload FLAMP

) ‘ @ Indexof ffiles/flamp X |+ v

« = C QO B wwwwihkjorg/files/flamp/ %

Index of /files/flamp

Name

Last modified Size Description

— O

Minimize

2]

Parent Directory

Amp-2.V3.0.Protocol.pdf 2025-01-24 17:27 127K

Amp-2.V3.0.Specifica..= 2025-01-24 17:27 29K

flamp-2.2.14 targz
flamp-2.2.14 Ll.dmg

flamp-2.2.14 VN.dmg
flamp-2.2 14 setup. exe

flamp.txt
flamp_help.pdf
flamp help_zip
readme.ixt

2025-01-24 1727 521K
2025-01-24 17:27 866K
2025-01-24 1727 1.9M
2025-01-24 1727 916K
2025-01-2417:27 39K
2025-01-24 1727 1.0M
2025-01-24 1727 1.2M
2025-01-2417:27 39K

>




Configure FLAMP

¥ FLaMP
File Script Help
Receive | Transmit| Events || Configure CONNECTED

Callsign [K3EUI |

Info [WESt Chester PA FM29
[_JAuto sync fidigi to flamp mode selector
[v]Auto sync flamp to fidigi mode selector
[_IChange fidigi mode just prior to transmit
Enable Tx on Report
[_Jwarn User when removing files from Queue
[_IClear Missing Blocks on Non-Canceled Transmit(s)
[_lInhibit header modem on block fills
[ IMark start/end of unproto data
lv| Auto save subfolders in local time, otherwise UTC
|_|save Relay Data On Program Exit

[v]Auto save RX Data on 100% reception
[_|Enable header modem (Sync flamp to fidigi ignored)

IMFSK32 =]
(CJEnable TX/RX Interval

4|4 3.00 [»|¥ Tx Duration Mins [ |mmss
Rx Duration Secs




the Add button to load a
op file into the DnD box (

¥ FLAMmP

drag n

ot

File Script Help

Receh.re| Trartsmit| Events| Configure

CONNECTED

Send to:|QsT]

J

File: |

J

Descrip: |

Bik size[4] 464 [») xmtRpt[«| 1 [} Harrpt[d] 1 )

J
#Bks |

\baseG4 |~ |[THOR32 =] |

|

[v|Comp (I Transmit unproto (plain text, 7 bit ASCII)

blocks |

J

DnD

[ xmit || xmtAl || Remove | [ Add || Fetch |

Transmit Queue




Elle Script  Help

AMP: breaks a longer message into “block
B file is sent in 11 seconds with 8PSK1200F 0

Receive| Transmit‘ Events| Conﬂgure|

Send to|QST |
File|heat_wave txt |
Descrip | |
Blk size[d] 128 |»| xmiRptl4] 1 || Harrptld] 2 || #Bks[19 |
lbase64  |¥| [8PSK1200F |¥]|3170 bytes/ 11 secs |

Comp [} Transmit unproto (plain text, 7hit ASCII)
blocks | || Fetch |

Transmit Queue | Xmit || XmtAl |[ Remove || Add || DnD




Rich Text Format 4.2 kB file (2
ent compressed via 2m FM repeater b
8PSK1000F in 18 seconds

¥ FLAMP: 2.2.05.02 - X
File Script Help

Receivel Transmitl Events| Configure

Send to|QST J
File|FD 2020 Planning._rtf |
Descrip | ]
Blksize] 144 | xmtRpt«] 1 [M] HarRrptd] 2 o] #Bks[24 |
lbase64 || [8PSK1000F |+ (4262 bytes /18 secs |

{v): Comp (_J Transmit unproto (plain text, 7bit ASCII)
blocks | || Fetch |
| xmit || XmtAl || Remove || Add || DnD

C:\Users\Barmy\NBEMS files\FLAMP\x\2020 05 19\FD 2020 Planning.rif &3

Transmit Queue




.8 kB email (eml) file sent on UHF F
blocks sent in 40 seconds via 8PSK100

¥ FLAMP: 2.2.05.02 - X

| File Script _Help

Receivel Transmitl Events| Configure

Send to|QST |
File[MARITIME RADIO HISTORICAL SOCIETY,1 April 2020, 'Special BL]
Descrip|

Blk size[d] 144 o] xmtRpt«] 1 |» HarRptl] 2 || #Bks[EJ

lbase64  |¥| [8PSK1000F |+ /9862 bytes / 40 secs ]

{v): Comp (") Transmit unproto (plain text, 7bit ASCII)

blocks| | Fetch |

| xmit || XmtAl || Remove |[ Add || DnD
C:\Users\Barmy\NBEMS files\FLAMP\,x\2020 04 02\MARITIME RADIO HISES

Transmit Queue




Popular FLDIGI Modes for EMCOMM

Thor - multi-tone, constant amplitude, strong FEC
MFSK - multi-tone, constant amplitude, strong FEC
Olivia - multi-tone, constant amplitude, strong FEC
MT63 64 carriers, PSK modulation

8PSK - very fast (up to 3000 wpm) for FM VHF/UHF

Modes not covered by FLDIGI

OFDM - Orthogonal Frequency Division Multiplex
VARA HF SSB and VARA FM (VHF/UHF)
Pactor ITT - requires a special TNC (hardware)



Symbols, Baud, Bits, Speed

— t\—"a')_ +
37(‘00\“ ( \x ny +l\(ﬁ -1\
Pt = c‘33Anr"m+!)"‘1 5 | |
760% = BEVREE 497=¢3r 4+ XyYZ
=14y s a2t ) 4, — 004 XLOOW

f6‘|Za/b IIz 719 (Z+h) X 156(«00 n-1)
As‘l[l" ¥a =280 a+x)™ —']"rl}} § '{l’

0

+lachl3'r- "xx \ %3 "'“01 ¥
37‘*"0‘“ ( ‘\x nin-1)
= c‘33Anr‘m+ﬂ"“1 s
760x = BEAEME 337=¢3r + XY %

| X 1eas?d, 3,...,..«,4';(40043
| +6‘|7ab=z7mz.b)xzsuuﬂ =ta 53
g n=1+ +(“
As-ur ¥a =280 0+X)

-s2VpP-Hac —L|-AB D\

1




Baud: number of changes per second
made to a radio carrier's
amplitude, frequency or phase

Also called "symbol rate”
(in a two-state system like RTTY or CW)

Current debate with FCC rules on HF bands
baud vs. bandwidth



BAUD and Word/minute

CW 20 baud = 24 wpm
PSK31 31 baud = 50 wpm
RTTY 45 45 baud = 60 wpm
Olivia 8 /500 63 baud = 30 wpm
MFSK 32 32 baud = 120 wpm
THOR 22 22 baud = 78 wpm

8PSK 1000F 1000 baud = 3386 wpm



Bandwidth (99% of energy)

AM phone = 6 kHz (double sideband)
SSB phone = 2-3 kHz

CW = 100 - 300 Hz

PSK 31 = 50 Hz

Olivia 8/500 = 500 Hz

FT8 = 50 Hz

MT63-2K = 2000 Hz

THOR 100 = 1800 Hz

MFSK 128 = 1920 Hz

Pactor ITI = 2400 Hz

VARA = 500 Hz or 2300 Hz



ion - adds information or content to
ency (RF) electromagnetic wave by

altering at least one of these

amplitude
frequency
phase



Modulation Methods

AM and CW are
amplitude shifts

RTTY, Olivia, Thor, MFSK, FT8
frequency shifts
(mostly constant amplitude)

PSK, VARA, 8PSK, and MT63
phase and amplitude shifts



Amplitude

Amplitude

g

Signal
Time
A Frequency Modulated signal
A
Amplitude Modulated Signal
UM A st A A st AL
AR | || A | LA




ding DATA via AM,F

Amplitude-Shift Keying

— M

Frequency-Shift Keying

Phase-Shift Keying



or ASK or
litude shift keying, on/off ke

Input binary sequence

1v

Ov

-1v

ASK Modulated output wave



Typical method of generating a CW signal
Turn RF on/off by a mechanical switch

RF
Oscillator

Keying
Stage

Power
Amplifier

Low-pass
Filter

Y

(I’Q? Morse Key  Morse Code

Transmitter



CW keying shape and keying speed
Rise and Fall times of RF about 4-6 milliseconds
too long ==> mushy sound
too short ==> key clicks

Pasoramie SPECTRUM ANALYZER

AT
(! |

_—

|
|
|
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SRl
10—+ A I-IIIIWI
“"A‘lll..--.l

NEEP WIDTH FACTOR



Bandwidth of W1IAW CW RF signal (20 wpm)
received at k3eui on 35815 kHz

™ Audio Keying FLDIGI at 30wpm in USB-D mode - Windows Photo Yiewer -8 x|

3581802 MHz 2043 MHz RBW:391 Mz  Host cPuT% See 3368 WM




CW s still “"alive" on fickle 40 meters
Was this a CW contest?
(note only 2 CW signals 7000 - 7025 kHz

=10].x]

DSP  Display  Favourites  Memories  Tools  Help 8 Q Find s -8

 Select [vro-ﬂ |

) i | 7T O A O p
¥ n o (Rl R o 7T ¥
Remote Disconnect Sessions | Start ! Tuning Options | Current Mute Pseudo | DSP | Antenna SRFGain  IFGain  Visual Gain 5LO Mode §Bias-Tt RF Notcht Referencet  Radio
Connectio VFOOnly All Stereo~ SMAA~ 3v 35dB(Auto) O0dB- Automaticv Off~  Off On~  Configuration
Network (Optional) Radio VFOs Demodulation Options
[ |em]| ||e]=] Direction Finder | Ren|
Frequency DSP Options VFOTuning = Span ~ \E\u 2 ‘ -
) . | : | ! : " ! x
+10 dBm + - +10 dBm E
+5 dBm i +5 dBm
S9 T S9 TN
S8 ! ! . I S8
I I l [ -20
s7 - s7
“ 30
56 : 6
|I: -40
S5 A \ I | S
l -50
s4 | s4
010 020 030 040 050
010 020 030 040 050 090

10.000 15.000 : 30.000 35.000

7053760 MHz 10 MHz RBW:119Hz Host CPU:88% [N  Size:57 GE NN




CW is binary because

O = no RF (silence)
1 RF (sound)

The dit (short sound) is represented by 1
The dah (long sound) is represented by 111
standard dash/dot radio isa 3:1

You need the O to represent silence




Binary nature of CW

= 1 T =111

I = 101 M =1110111
S = 10101 O =11101110111
H= 1010101

Longer spaces between letters: 000
Longer spaces between words: 00000



More advanced: mechanical “bug"
sliding weight controls speed of the dit



For those who like a choice in sending CW




QUENCY modulati
O=F1 1=F2 (oneatatime)
nhote: there is no time of silence

i . [ |

Input binary sequence time
v
Ov
-1v time
f1 f2

FSK Modulated output wave



Two methods to generate RTTY

FSK - RTTY - direct frequency shift keying by DATA pulses TNC
VFO changes by 170 Hz:  MARK / SPACE
Note: not all HF rigs have FSK keying option

AFSK - RTTY - audio frequency shift keying
sound card emits two different audio frequencies (pitch)
audio fed to any SSB rig (either USB/LSB mode)

Results: FSK and AFSK are nearly identical (sort of)
(watch that transmitter ALC reads zero with AFSK)



Common AFSK RTTY - waterfall image
AFSK RTTY: two audio tones converted two RF waves

2 parallel tracks, 170 Hz separation
45.45 baud, 60 wpm

w4 -8 [pJa] 60 [») xx |4 W[D] no
RTTY 145.45/170  |s/n 10 dB |
———— ~ — —

D o ~ —_—



Was thisa RTTY contest? 80 meters
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ncy Modulation: Multiple Tone
sent one tone at a time

T 65, FT8, FT4 Ferady

FSK ‘Fgfobh-
HOR Jf“ ~4ﬁ

LIVIA (fJ335335 ]
MSSTV fﬁu’gg s




Multiple Tone modes common on HF SSB
compare time to send a 1.6 kB file
(Gettysburg Address txt file)

MODE FILE size Time Bandwidth (Hz) Emission Type
MFSK16 1.6 kB 4m 40s 316 16 FSK
MFSK32 1.6 kB 2min 20s 630 16 FSK
MFSK64 1.6 kB Im 10s 1260 16 FSK

MFSK128 1.6 kB 36s 1920 16 FSK
THOR 16 1.6 kB 4m 38s 355 18 carriers
THOR 22 1.6 kB 3m 22s 524 18 carriers
THOR 50x1 1.6 kB 1m31s 900 18 carriers
THOR 25x4 1.6 kB 3m 02s 1800 18 carriers
THOR 100 1.6 kB 46s 1800 18 carriers

OFDMS5O00F 1.6 kB 51 500 4-PSK

OFDM750F 1.6 kB 30 750 3-PSK




THOR (18 tones) and IFSK modulation

THOR - “incremental frequency shift keying"

CHANGE in frequency from one tone to the next tone
determines the characters to be printed on screen

THOR has FEC (forward error correction)

THOR has a "second” audio channel where you can
display your call, name, qth

Thor can send small images



Audio Spectrum of THOR22 500 Hz Bandwidth
sent on HF SSB 80m NY NBEMS net

THOR 22 FLDIGI: sent by KD2DO Rochester NY on NYNBEMS net; 3583 kHz
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Audio Spectrum THOR 22 - 500 Hz wide
sent on 2m FM radio
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Radio Spectrum: THOR 22 sent over 2 meter band FM
note the wider bandwidth when sent via FM modulation
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Setting optimum TX audio level

* On SSB, adjust for ZERO ALC
» Aim for a 25W TUNE with 100W PEP rig

* On FM, adjust for a 2 kHz deviation
Use the Bessel Method to determine
the deviation using the RF spectrum



Setting proper TX levels on FM using TUNE
when 15" pair sidebands amplitude equals carrier amplitude
the deviation is 2.2 kHz at 1500 Hz audio
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PHASE-SHIFT KEYING
MODULATION

what is it?



xample of PHASE-SHIFT KEYING
by altering position (phase) of two flags

AN YO e

A (1) B (2) C(3) D (4) E (5) F (6) G (7) H (8)

1d 446940

1(9) K (0)

mYY%%Y%

R Annul Numeric ) (Alpha)

bR F




SK (Phase Shift Keying

| Input binary sequence

BPSK Modulated output wave




BPSK31 mode

Amplitude changes accompany phase changes
to minimize the bandwidth

BPSK31 modulation

mn
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Watering Holes for PSK31

Typical HF frequencies
80 meters: 3.580 MHz
40 meters: 7.070 MHz
20 meters: 14.070 MHz
15 meters: 21.070 MHz
10 meters: 28.120 MHz



Multiple PSK “carriers’

tiple sub-carriers (parallel signals)

ach sub-carrier could be phase-shifted independently from its
neighbor, but at a common baud

Thus, more information per second .... And more bandwidth !

Single Carrier Modulation Multiple Carrier Modulation




PSK modulation with 20 sub-carriers

More data per second
but at a cost of greater bandwidth
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MT63-500L: 64 sub-carriers, 500 Hz bandwidth
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hange the amplitude as we
as the phase for more data



Audio Spectrum: 8PSKI1000F (super fast)
sent over 70cm FM band
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Radio Spectrum: 8PSK500F
fast and robust mode used on FM
note larger bandwidth on FM
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Sending small images with MFSK128 on 2m FM

NY3J sending small
with MESK128 on
CCAR net on 147.27(
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Small image sent with
MFSK128 on 2m FM in 2 minutes




PA NBEMS 80m net

Sunday mornings: 7:30 am to 9 am
Frequency: 3583.0 kHz (VFO / USB)
Mode: THOR 22 for check-in

MFSK32 and THOR32 for traffic

Propagation: NVIS (skywave) 10-300 miles
Many stations check in QRP (5W)
Antennas of choice: low elev dipole 130 f+



PA NBEMS net information

https://groups.io/g/panbems

Net control ops in Eastern PA

NY3J Ron Bucks County

K3EUI  Barry2 Chester County
W3JFS John Chester County
KC3DOW Steven Gillette Central PA


https://groups.io/g/panbems

PA NBEMS net

Stations check in first from PA by region
Emergency, QRP, EOC
WPA, CPA, and EPA (by county)

FCC call regions 1,2,3,4,8,9, Canada

Propagation via NVIS: 10 to 400 miles
Typical Log  30-60 stations



Group Email Addresses
Post: panbems@groups.io
Subscribe: panbems+subscribe@groups.io

Unsubscribe:
panbems+unsubscribe@groups.io

Group Owner: panbems+owner@groups.io
Help: panbems+help@groups.io
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HF NBEMS regional nets: all use upper sideband
Thor22 is checkin mode

NH Digital Net Saturday 7:00 AM 3582 kHz
NY NBEMS Saturday 8:00 AM 3583 kHz
Pa NBEMS Sunday 7:30 AM 3583 kHz
NJ NBEMS Sunday 9:00 am 3582 kHz

MidAtlantic Sunday 10:00 AM 7068 kHz



r Time for Questions ‘
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