An Introduction to FT8 & WSJT-X
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“Stop, Hey, What's that Sound...”

- Buffalo Springfield
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What is FT87?

» |s a Digital Mode used on both HF & VHF

* Was a joint development by Steve Franke, K9AN, Nobel
Prize Laureate & Princeton Physics Professor Dr. Joe Taylor,
K1JT, and Bill Somerville, G4WJS, in June 2017 for weak
signal communications

» Uses 15-second TX intervals, (13 seconds transmit, 2
seconds decode) and structured messages

» Exchanges the minimum information needed for a QSO
(Call signs, Grid Squares, Signal Reports)

* Multi-decoder finds and decodes all FT8 signals in the

passband - not just where you have the receive marker set



FT8 Characteristics

* Modulation is 8-FSK, tone spacing 5.86 Hz. With a total
bandwidth of 47 Hz.

- Waveform is continuous phase with a constant envelope

» Decoding threshold is -24 dB, sometimes lower. This means

decoding sometimes takes place when you hear nothing and see
nothing on the waterfall!

» Accurate computer time, within two seconds, is REQUIRED
(more on this later)



Mode Comparisons

Mode Bandwidth | Sensitivity | Sensitivity | TX Cycle
(Hz) (dB) Range (Sec)
(dB)
FT-8 47.0 -20 -50 to +49 15
JT-9 15.6 -27 -50 to +49 60
JT-65 HF 177.6 -25 -30 to 1 60
JT-65 2M 21519,8 -24 -30 to 1 60
JT65 70cm 710.6 -23 -30 to 1 60




Typical FT8 QSO

« Transmissions occur in alternating 15 second intervals

« Typical QSO Example:

NY4| sends: NA1Q sends:
Sig CQ NY4I FN44 — g Locator
Rpt. — — NY4l NA1Q EL87
90  NATQNY4I-05 «— S
secs : ignal Rpt.
P NY4l NA1Q R-03

NA1Q NY4l RR73
T NY4I NA1Q 73



What Equipment is Needed?

» HF transceiver capable of SSB and monitoring of ALC (can be
an older rig or beginner rig)

« Computer running Windows, Linux, or MacOS

» Soundcard interface between the computer and the
transceiver. (e.g. Xcvr Built-in, Signalink USB, Rigblaster or
Homebrew)

 HF antenna

» Optional: CAT Control Software - (Ham Radio Deluxe, DXLab
et. al)



Minimum Computer Requirements

* For Windows and Linux, a minimum 1.5 GHz dual core
processor with 3 GB memory is recommended.

« Arig with internal sound card, second computer sound card,
or external USB sound card

« 16 bit (or higher) sampling rate recommended for sound

card.



Software

« WSJT-X supports FT4, FT8, JT65, JT9 (and several other modes)
for Windows, Linux, and MacOS.

http://physics.Princeton.edu/pulsar/K1JT/wsjtx.html

o JT-Alert - https://hamapps.com/ (more in a moment)
« Time Synchronization Software
 Dimension 4 -

http://www.thinkman.com/dimension4/download.htm

* Meinberg -
https://www.meinbergglobal.com/english/sw/ntp.htm

* NetTime - https://www.timesynctool.com/


http://physics.princeton.edu/pulsar/K1JT/wsjtx.html
http://www.thinkman.com/dimension4/download.htm

WSJT-X Installation & Config.

I @ wsjtx 2.5.4 Setup

@ Welcome to wsjtx 2.5.4 Setup

Setup will guide you through the installation of wsjtx 2.5.4.

Itis recommended that you close all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Next to continue.




WSJT-X Installation & Config.

Settings ?

Audio Tx Macros Reporting Fregquencdies Advanced

Station Details

My Call: |KJ5XX My Grid: |[EM22DC l [] AutoGrid IARU Region: |All

Message generation for type 2 compound callsign holders: Full call in Tx3

Display

[] start new period decodes at top Font...

Blank line between decoding periods

B 8 e Decoded Text Font...
Display distance in miles

Tx messages to Rx frequency window

Show DXCC, grid, and worked-before status [__] Show principal prefix instead of country name

Behavior

[] Monitor off at startup [] Enable vHF and submode features

[] Monitor returns to last used frequency [_] Allow Tx frequency changes while transmitting
Double-dick on call sets Tx enable [] single decode

Disable Tx after sending 73 [] becode after EME delay

Calling CQ forces Call 1st

[] alternate F1-F6 bindings Tx watchdog: |6 minutes = l

[] cw ID after 73 Periodic CW ID Interyal:

Cancel




WSJT-X Installation & Config.

° Settings

?

General Audio Tx Macros Reporting Frequencies Colors Advanced

Rig: Kenwood T5-530S
CAT Control

Serial Port: I COM3

~ |

Serial Port Parameters

Baud Rate: 115200

Data Bits

@ Default (O seven () Eight

Stop Bits
@ Default () One O Two
Handshake
(® Default
(O XON/XOFF

O None

(O Hardware
Force Control Lines

DTR: ~ | RTS:

~  Poll Interval: |1s
PTT Method

O vox
@ CcAT

Port: | COM1

O DR
O RIS

Transmit Audio Source

(® Rear/Data O Front/Mic

Mode

) None @ uUsB (O Data/Pkt

Split Operation

) None O Rig

Test CAT TestPTT




WSJT-X Installation & Config.

° Settings

General Radio Tx Macros Reporting Frequencies Colors Advanced

Soundcard
Input: Microphone (2- USB Audio CODEC )

Output: Speakers (2- USB Audio CODEC )

Save Directory

Location: C:/Users/Ron/AppData/Local/ WSIT-X/save

AZzEl Directory

Location: C:/Users/RonfAppData/Local/ \WSIT-X

Remember power settings by band

[:] Transmit

Cancel




WSJT-X Installation & Config.

@) settings ?

General Radio Audio Tx Macros Frequencies Colors Advanced

Logging

Prompt me to log QSO Op Call:

[] Log automatically (contesting only)
[] Convert mode to RTTY

[] dB reports to comments

Clear DX call and grid after logging

Network Services

Enable PSK Reporter Spotting [] use TCP/IP connection

UDP Server

UDP Server: [127.0.0.1 | Accept UDP requests

UDP Server port number: |2237 = I Notify on accepted UDP request

Accepted UDP request restores window

Secondary UDP Server {(deprecated)

[] Enable logged contact ADIF broadcast

Server name or IP address: | 192.168.1.3

Server port number: I 2337

Cancel




WSJT-X Installation & Config.

@ Settings ?

General Radio Audio Tx Macros Reporting Frequencies ‘ Advanced

Decode Highlightling

New CQ Zone [f/g unset]

New CQ Zone on Band [f/g unset]
[[] New ITU Zone [f/g unset]

|:] New ITU Zone on Band [f/g unset]
New DXCC on Band [f/g unset]

[[] New Grid [f£/g unset]

[[] New Grid on Band [f/g unset]
New Call [f/g unset]

[[J] New Call on Band [f/g unset]

[] LoTw User [b/g unset]

CQ in message [f/g unset]
Transmitted message [f£/g unset]

Reset Highlighting
[] Highlight by Mode Rescan ADIF Log
[C] only grid Fields sought

[[] indude extra WAE entities

Logbook of the World User Validation

Users CSV file URL: h :/flotw.arrl.orgflotw-user-activity.csv Fetch Now

-

Age of last upload less than: |365 days 5

Cancel




IMPORTAN

File Configuratons View Mode Decode Save Tools Help

Band Activity

Message

195600 .0 BZ N3

195600 . TAM KJ4MCT EMS6€

195600 . CQ NB7B DN31 U.5.A.
195600 . CQ VE2LOA FNS59 Canada
19560 . W4LIX FSADE -17

195600 4 . VE3IXA ON7HLU RR73

195600 . CQ EASJ IM98 EU

[ cqonly

[] Tx even/1st Hold T Freq |/

Tx 551 Hz % =

o
A v ~

Rx 500 Hz '+
Report -13 |5

Auto Seq

2022 Mar 01
19:56:33

Last Tx: CQ KI5XX EM22

28items  1item selected 499KB  State: @& Shared

Configuring Audio

Rx Frequency

Message

195546 Tx 551 ~ CQ KJSXX EM22
195615 Tx 551 ~ CQ KJSXX EM22

Generate Std Msgs

EA5JKI5XX 73

CQ KI5XX EM22

Menus

3/15

Pwr

WD:6m




Recommended Receive Audio

« Receive Audio Recommended
Level
— 30dB when only noise present

— Red - Level is too high & clipping
may occur

— Yellow — Receive audio is too low
— Green = Good




Setting Receive Audio

1. Check Audio Level in Data

P So

MOde in you r Rig Menu | Playback Recording Sounds Communications
2. Set Mic Audio Level in E

Windows for Appropriate

Audio CODEC

— Sound Control
Panel>"Recording” Tab>"Levels
Tab

—  Configure so Receive Audio
Level is about 30dB when no
signal present

bh]




Setting Tx Audio

e Tx Audio

Listen via Rig's Monitor feature — Audio should be perfectly clean
Using a Dummy Load set Max Power
Execute WSJT-X

In Windows right-click on speaker icon, then go to
Sounds>Playback>Properties>Levels

Adjust WSJT-X Pwr Slider & Windows Playback level until ALC
on your radio just goes out

Adjust Pwr Output on your rig for desired operating level and
keep an eye on your ALC

Excellent tutorial on this at:
https://forums.qgrz.com/index.php?threads/icom-7300-7610-
digital-mode-alc-zone.608772/



ting it all Together

Controls
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Bms/P\er 2 tartOHz Palette
Hz + |NAvg5 2| | |Default

@ waT-X V254 by K1JT, G4WIJS, KAN, and IV3NWV
File Configuratons View Mode Decode Save Tools Help

Band Activity

Message

195600 o NB7B DN3L U.S.A.
195600 -16 CQ VE2LOA FNS9 Canada
195600 -18 7

1

195600 -11

[Jcqonly Log QSO

[J Tx even/1st
l2m _ ~ 14.074 000 m

DX Grid
:] R 500 iz I3
Report -13 |+

Lookup Add

2022 Mar 01
19:56:33

Last Tx: CQ KJ5XX EM22 24

28items  1item selected 499KB  State: @& Shared

Adjust...

e pubiff

Flatten [ ] Ref Spec

Cumulative v

UIC dB

195546 Tx
195615 Tx

Decode

EAS5JKJ5XX 73

CQ KISXX EM22

DT Freq

Rx Frequency

Message

KJS5XX EM.
KJSXX EM

Generate Std Msgs

Now

3/15

WD:6m




Waterfall

2000Hz — Entire
I Bandscope

Tx/Rcv Markers
Green=Rcv
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! Palette | Adjust... Flatten [ ] Ref Spec

Default Cumulative

‘ Rx 500 Hz %

—

.

2022 Mar 01

19:56:33
I

FT8 Last Tx: CQ KI5XX EM22 24

3/15 WD:6m

28items  1item selected K State: 38 Shared



Band Activity Window
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File Configurations View Mode Decode Save Tools Help

Band Activity
UTC DT Freq Message

I950UU TP s S IRIMIA NOEKV ENOS
195600 .0 1380 EASBZ N3LH FM19

195600 . 936 S57AM KJ4MCT EMY96

195600 .1 1831 CQ NB7B DN31 U.5.A.
195600 -16 0.1 310 CQ VE2LOA FNS59 Canada

Q waTK V254 t

132¢ VE3IXA ONTHLU RR73
18 CQ EASJ IM98 EU

195600 -2 .
155600 .

1
1
Fe cofigwatons | 199600 -1 . W4LIX FSADE -17
1
1

q3c ~ ssmm -(\,qm,r E]Iwc 195615 Tx 551 ~ CQ KJSXX EM22

1 1831 CQ NB7B DN31 U.S.A.
.1 310 CQ VE2LOA FN59 Canada
1 B8e9 W4LIX FSADE -17
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95600 -11 -0.1 1829 CQ EASJ IM
Mhm Er Decode _ Halt Tx T ——
-20m v
m = Generate Std Msgs
\EI@HHI
20
EAS5]KJSXX 73
] 2022 Mar 01 |
6248 19:56:33 CQKISXX EM22

—
14.074 000
IA’\I
” [Report 13 [£]
Receiving FT8 Last Tx: CQ KI5XX EM22 24 3/15 WD:6m

1328 VE3IXA ON7HLU RR73
[J Txeven/ist [ Hold Tx Freq (-
DX Call i ~
= Lookup Add Auto Seq Call 1st
28items  1item selected 499KB  State: @ Shared




1000 1200
e

S

dB DT Freqg Message

d
o

I7I9 = IUICHE ASCLY
1730 ~ K9SHY WTESR

-
o

15 0.2 1719 ~ YUIEA K3CLS
) 45 0.2 1719 ~ YUILEA K3CLS
@ WSIT-X v2.5.4 by KUT, G4WIS, KIAN, and IVINWV 2 0 2 915 0 0 . 2 l"] 9 _ YUlEA K3 CLS
File Configurations View Mode Decode Save Tools Help ~—— - PR f— . -
y 202945 2 0.2 1719 ~ YUIEA K3CLS
Band Activity
UIC dB DI Freq  Message 202945 -12 0.1 1713 ~ VA3VF EASASQ IM9S |
U3SUIS T U7 =1 ~SDRUADC NEFSKIT K=UT -
203015 11 0.3 1305 ~ DC2AN N4NF EL96 v 2[’ 3r ls 4 y . 2 lﬂi? 9 -~ YUlEA :<3CI.S ELSB ~
203015 -13 -0.0 935 ~ CQ SS7AM JNé6 ‘ S— S — -
203015 -8 0.2 396 ~ OE3UKW HK3X R-16 202845 2 0.271719 ~ "YU1EA K3CLS5S ELSS
203015 -8 0.2 809 ~ CQ DF2WF JO30 EU 202915 0 0.2 1719 ~ YUlEA K3CLS ELSS
203015 -7 0.2 1382 ~ VA3KIT EASBZ -07 2023 Bt 2 1719 ~ YULEA K3CLS ELSS
203015 -7 0.1 1516 ~ ZS€DP5S AB2RR FNO2 202945 -12 0.1 171
203015 -10 0.2 1249 ~ CQ HRIRB JN86 EU v|[203015 4 0.2 1719

[J cQonly Log QSO Stop Erase Decode Enable Tx Halt Tx Tune

[] Tx even/ist Hold Tx Freq f
20m v g 14_ 074 000 |> Generate Std Msgs Next Now T
= | o~
DX Call DX Grid A = & | O [ =1
80
l I | o720 re 2] | | O [m2
= ‘ | O [m3
40 Lookup Add Auto Seq Call 1st ‘ ‘ O Tx 4
20 2022 Mar 01 [waFDv K35%X 73 v O [ ms »
o 20:30:41 [cQKasx Em22 | ® | 7xs
I IS | oV oS R | S —— 115w
EEmEsTr——ma—emn 0 BT v

33items  1item selected 542 KB State: @& Shared EEl



Macros Window

UTC dB DT Freq Message UTC Message

ZUOSU =I.U 190% ERIVI KU /UDDS DNJZ ZUSTIT 0 LAY RSCLY ELT
204630 CQ W4ZPG EMT73 203700 . G8XDD K3CLS EL
204630 . 82 IK25AR AI4WX EM78 203730 . G8XDD K3CLS EL
204630 . 97 GMOGDD WSHVS R-15 203800 . G8XDD K3CLS ELS
204630 . 17 KFTWXW MOSLY R-15 . CQ FeGGX JNO3
204630 . HC2EP DF2WF 73 FEGGX KJSXX EM22
204630 . N4ELC NINRL FN41 2 . MOHAQ WP4KMB RR73
204630 . 969 DLENAC N4TDT RRR

[ cqonly Stop Menus

Now Par
FEGGX KISXX EM2X

A 1
FEGGX KISXX -21

FEGGX KISXX R-21

Auto Seq Call 1st F6GGX KISXX RR73

2022 Mar 01 Feco 0T _J
:40: qrisen2 /-
20:46:58 S

Receiving FT8 Last Tx: F6GGX KISXXEM22 | 20 13/15 WD:6m

v

Slide190f19  [% (& Accessibility: Investigate = Notes ¥ Comments B =5 B T -——t 9% [

ZU4%030 u. ! GMUGDD WOHVDY K=1 2ZU3800 = U.Z2 1715 ~ GBADD KSULD ELSS
-19 0. 77 KF7WXW MOSLY R-15 204500 -21 0.1 1845 ~ CQ FeGGX JNO3
HC2EP DF2WF 73 204523 Tx 551 ~ F6GGX KJS5XX EM22
N4ELC NINRL FN41 204545 4 -1.1 1850 ~ MOHRQ WP4KMB RR73
DL© §2DT RRR Vv ||[204615 3 0.1 1850 ~ MOHAQ WP4KMB 73

[ Txevenfist ]

= Generate Std Msgs
A v 2 [Fecax kasxcEM
| [Rx 1895 rz 2] [Fesex K5xx 21
[Fesex k150X R-21
Auto Seq Call 1st [Fecex Kasxx RR73
2022 Mar 01 [Fecax kIsxx 73
20:46:58 cqrosxxEma2

FT8 Last Tx: F6GGX KISXXEM22 | 20 A 13/15 WD:6m

Slide 19 of 19 [13 (i‘,'( Accessibility: Investigate . Comments ‘El EE =)




Multi-function Window

Wi

Vide Graph

Controls 200

1000

1200

X
1600 1800 2000

[] Tx even/1st Hold Tx Freq
14.074 000 _
A v

JNO3 Rx 1845 Hz =

DX Grid

Call
FEGGX

Az: 45 5049 mi

Report -21 5
Lookup Add Auto Seq Call 1st

2022 Mar 01

Message

L 20:46:58

AR AI4W

| FT8 Last Tx: F6GGX K15XX EM2
rwtor 28 ' V[zosers 5 o
[] Tx even/ist Hold Tx Freq f
14.074 000 [7x 551 hz [2] |>

Enable Tx

Menus
DX Call DX Grid

Generate Std Msgs Pwr
A v ~
Az: 49 5049 mi

Lookup Add Auto Seq Call 1st

, 2022 Mar 01
64 dB 20:46:58

Receiving FT8 Last Tx: FEGGX KI5Xa 20

Slide 190f 19 [|% ) Investigate

- oo S =
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Now How Much Would You Pay??

Don’'t Answer that Until
You've Seen This!



JTAlert — Companion to WSJT-X

KaT0Ga g KozWw <
USA. USA

1. Callers = 2. Alert DXCC

: A s e v S Aaea g $ WPakMB Ka10Ga calf® KBIRZAVT I8
s ‘ Sty e L : Puerto Rico USA USA :
USA. 2 USA
Alerts  Settings View Sound ON Help : ’
) ) HK3PJ AASVINM S YVSJAU S KB4KBS Ga
USA Venezuela P USA.
* KC3SBT mp B8 *  K3RAWpa PA7AVS
USA. UsSA Netherlands

Band Activity

Ma’”ge 3222 2.20 DT+0.1 F6GGX 20m FTS [Filtered]

o

WP4KMB K

WP4KMB

EASIBI WP4KMB
EASIBI WP4KMB RR73

own

Enable Tx Menus

[ Tx even/1st Hold Tx Freq [_

14.074 000

DX Call DX Grid a v

FEGGX Rx 1845 Hz |2
Az: 49 5049 mi Report -21 |+

Lookup Add Auto Seq Call 1st

2022 Mar 01
21:32:25

Generate Std Msgs

10/15 WD:2m

g 332PM
@ 0F AGND 0y O

F6GGX KI5XX EM22 21




JTAlert Companion to WSJT-X

cQ
e KasHAa col] K4I0Ga cof]g KOZWwi cofl®  FSMYH  ox
USA USA. USA France

1. Callers = 2. Alert DXCC

wp4xus KASHA oL CQ x410 GA KB1 N1 va NH
USA.

K9ARZ 1L vw;cou w KA2IRQ N AB2RR NY
USA. USA.

HK3PJ AASVT nm ®  YV5JAU KozZWw cof® KB4KBS Ga
Colombia USA Venezuela USA. i USA.

® KC3SBT mp e KB7AKwa B* K3RAWpa PA7AVS ®  ESMYH  ox

USA. USA. USA Netherlands France

21:3225 * 4 1. 0 220 Dr1+0.1 F6GGX 20m FT8 [Filtered]



JTAlert Features

« Completely interoperable with WSJT-X, LotW,
HRD and others

* Voice notification of New Countries, Continents,
States, etc.

 Visually shows stations calling CQ, DX, Wanted
States, Countries, etc.

« Completely configurarable based on what you
are tracking and "needed” entities

 “Chat Mode” with other JTAlert Users



 Questions?
e Comments?
* Nasty Remarks?



