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WSJT-X is the Software that Includes FT8

 WSJT- X = Weak Signal Communication by Joe Taylor - Extended
* Open-source software with 10 modes including FT8

* FT8

* Developed in 2017 by Steven Franke K9AN and Joe Taylor K1JT
* Franke-Taylor 8 continuous-phase frequency shift keying
* FT4 uses 4 tones and is twice as fast but 3.2 dB less sensitive

* BOTTOM LINE: FT8 is available as part of WSIJT-X which is FREE
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The FT8 Mode

* It is a weak signal mode — low power, crappy feedline/antenna, and
bad propagation still gets you a contact over a surprising distance

* If you want to work as many stations in the least amount of time, as
far away as possible, then this is the mode for you

* If you want to bullshit with your friends, this is not the mode for you
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The Somewhat Diluted Technical Details

e 77-bit message blocks of user information in time synchronized 15 second intervals
* 12.64 seconds of transmit and 2.36 seconds of decode
*  Up to 13 characters per message

* Effective throughput is about 5 words/minute
¢ Uses forward error correction allows receiver to detect and correct errors without the need for re-transmission
* Requires accurate timing to +- 1 sec UTC

* Each signal uses only 50 Hz of the band
4 ™

Sequencing
H Calling
A
—Halt TXJ

( Signoff H Rogers H Roger Report

- J

Replying Report

*  “Wham Bam Thank You Ma’am” is what you get - exchange of callsign, signal report, grid, and (sometimes) goodbye
*  WSIJT-X software prohibits robotic transmission — every QSO must be initiated by a human and logged manually

* This is obviously not everyone’s idea of ham radio, but it is for many

11/8/2025 rev. 1



The Basics
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What you Need

* Transceiver WILL WORK PERFECT OVERKILL

‘‘‘‘‘‘

* Interface

NOT ALWAYS NEEDED

* Computer
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More on What you Need

 SSB Transceiver

* Almost any radio can be made to work
* T-R switching by CAT or VOX
e Audio input and output connections from the radio to the computer

* Older radios require some sort of interface box for both T-R switching and audio

* Newer radios with a built-in sound card need only a USB cable between the
radio and the computer

* Computer
* The newer the better
* Needs to have some sort of time sequencing software within +-1 second
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Transceiver

* Must be able to operate USB on all bands
* Must be stable, meaning no drift

» Speech compression and audio enhancements are not used

* You do not need a kilowatt to use FT8
e 20 watts works just fine
e Of course, a better feedline and antenna is better!

* An older radio will require more work to set up
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Interface Box

* Might not be needed depending on the radio
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Computer

* The newer the better but even an old one can be made to work

* Win 10 with 1.5 gHz or better processor is good
* Apple works but sometimes with workaround on newer versions
 USB 2.0 (preferred) or RS-232 to USB converter cable

* Internet connection for time synchronization to +- 1 second

11/8/2025 rev. 1
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If You Want More Details then Go Here

. Réad _Gary Hinsbn ZL2IFB version 2.16
http://www.g4ifb.com/FT8_ Hinson_tips for HF DXers.pdf

e Read WSJT-X user manual http://physics.princeton.edu/
pulsar/k1jt/wsjtx-doc/wsjtx-main-1.7.0 en.pdf

11/8/2025 rev. 1
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If You’re an Academic, then Read this...

Steve Franke, K9AN

Bill Somerville, G4WJS
3314 E. Anthony Dr., Urbana, IL 61802;

Joe Taylor, K1JT
Glendella, Wycombe Rd., Stokenchurch, 272 Hartley Ave., Princeton, NJ 08540;
k9an@arrl.net High Wycombe HP14 3RP, England; kijt@arrl.net
gdwijs @classdesign.com

The FT4 and FT8
Communication Protocols

Motivation and design of the digital modes FT4 and FT8,
and some details of how they are implemented in WSJT-X.
11/8/2025
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The Most Primitive Setup — A Lot of Work

AUDIO AND PTT
CONNECTIONS
TO THE RADIO

S 8 USB SOUND
CARD FROM
AMAZON TO
GET AUDIO
INTO/OUT OF
THE COMPUTER

11/8/2025

rev. 1

25 YEAR OLD SGC SG-2020
20 WATT TRANSCEIVER

HOME BUILT INTERFACE
FOR PTT/T-R SWITCHING

RS232 TO USB
CONVERTER CABLE FOR
PTT/T-R SWITCHING
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A Little Bit Easier

* FT891 is typical
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The Easiest Way

e |C7300, IC7610, FT101D, FTdx-10, FT-710 etc. requires just one USB
cable and no interface box

* The USB cable will convey audio in/out, T-R, and CAT commands
between the computer and the radio

e Cable

t. USB A Male

led i)
USB B Male

Ferrite Chokes

Gold-Plated USB B Gold-Plated USB A
Male Connector Male Connector

11/8/2025 rev. 1
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General Settings

11/8/2025

Audio Tx Macros Reporting Frequencies

Colors

Advanced

| My Grid: |Ens2ws

Mezsage generation for type 2 compound callsign holders: | Full call in Tkl

Display

Start new period decodes at top
Blank line between decoding periods
Display distance in miles

T messages to Rx frequency window

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

[ Highlight D% Call in message

Behavior

[ Highlight DX Grid in message

[ 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

[] pisable Tx after sending 73 [[] Decode after EME delay
Calling CQ forces Call 1st

[ alternate F1-F6 bindings

[0 cw 1D after 73

rev. 1

| [ AutoGrid  1ARU Region: | Al ~
St

Font...
Decoded Text Font...

Tx watchdog:
Periodic CW ID Interval:

CK Cancel
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Radio Settings

Aui Tx Macros Reporting Frequendies Colors Advanced

w | Poll Interval:

Serial Port: | COM3

Baud Rate: | 19200

IC-7610 IN THIS

Serial Port Parameters

PTT Method

) vox
@ caT

Port: | COMS

Transmit Audio Source

Data Bits
EXAM PLE () Default () seven (@) Eight Rear/Data
Stop Bits Mode
() Default ® One () Two () None
Handshake
() Default ® Nane Split Operation
() XOM/%OFF () Hardware (O None
Farce Control Lines
DTR: ¥ | RTS: v Test CAT
Update Hamlib
@ 54-bit () 32-hit Update Hamlib | | Revert Update
In use: Hamlib 4.6.1 2025-01-21T09:43: 132 SHA=cb77f3 64-bit
Backed up: Hamlib 4.6. 1 2025-01-21T09:43: 13Z SHA=cb77f3 64-bit
11/8/2025 rev. 1

) UsE

(O Rig

) OTR
() RTS

Front/Mic

(®) Data/Pkt

(@) Fake It

TestPTT

Cancel

19



Audio Settin

) settings

11/8/2025

S

Audio

General Ladio
Soundcard
Input: | Microg % Audio CODEC )

Output: | Speakers (2- USB Audio CODEC )

Save Directory
Location: C:/Users/wojc/AppData /Local (WSIT-X - IC7610/save
AzE| Directory

Location: C:fUsers/wojc/AppData /Local ,WSIT-X - IC7610

Remember power settings by band

D Transmit

TRMacros Reporting Freguencies Colors

|:| Tune

rev. 1

Advanced

R

R

Mono

Mono

Select

Select

Cancel
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Reporting

General Radio Audio
Logaing
LOGGING Prompt me to log Q50

Tx Macrag

[] Log automatically {contesting only)

[ convert mode to RTTY

dB reports to comments

[ clear 0% call and arid after logging

Metwork Services

REPORTING

UDP Server

UDP Server:

Enable PSK Reporter Spotting

Reporting

Fréhuencies Colors Advanced

Op Call: |[KE244 |

] Use TCRIP connection

127.0.0.1

| |:| Accept UDP reguests

UDP Server port number: |223?

Outgoing interfaces:

Multicast TTL:

-
-

1 Motify on accepted UDP request

| loopback_0

e

[1

-
-

| ] Accepted UDP request restores window

Secondary UDP Server (deprecated)

[] Enable logged contact ADIF broadcast

Server name or IP address: |12?.D.[J.1

Server port number:

11/8/2025

[2333

revt e
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vanced Settings

Q) Settings

General Radio Audio Tx Macros Reporting Frequencies

JT65 WHFUHF Microwave decoding parameters

Random erasure patterns: |6 * |

Aggressive decoding level; |D = |

Two-pass decoding

User-selectable
parameters for JTES
WHF fUHF Microwave
decoding.

|:| Special operating activity

Fox SuperFox mode
OTP  Key: Interval (1 =
MNA VHF

EU VHF Contest

Q&5 Fileup

11/8/2025 rev. 1

Degrade 2 : |D.D dB
Receiver bandwidth: |25IZIEI Hz
Tx delay: |D.1 s

Tone spacing
|:| X2 |:| x4
Waterfall spectra

(®) Low sidelobes () Most sensitive

Hound
Show OTP messages QTP URL: |htips:/fwww. 9dx.cc
ARRL Field Day FD Exch:

FT Roundup FT RU Exch:
ARRL Digi Contest

CQ with individual contest name Contest name:
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Timing

* You must synchronize the time on your computer to +-1 second

* One option is NetTime but there are others

Metwark Time

Time: 1172025 3:55:10 PM

Last Attempt.  11/7/2025 3:41:17 PM

Last Sync: 1172025 3:41:18 PM +635ms
MNext Attempt: 11h 42m 18s

Time ig synchronized.
Mode: Windows Service Stop

Individual Time Servers:

Server Name Status Offzet Lag

0.nettime.pool.ntp.org  Good +535ms 33ms
1.nettime.pool.ntp.org Mot Used
2. nettime.poolntp.org Mot Used
J.nettime.pool.ntp.org Mot Used

Last Error

Las

ror: 1172025 40:40 PM (Metwork Down}

Update Mow Settings... About

11/8/2025 rev. 1

Close
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Working!

Controls 500 — 1000 1500 2000 2500
Y LS _ :
[Binsfpixel 2 3] [start200Hz [2]]| Palette | Adjust... [ Flatten [] Ref Spec . . Spec 30 % |5 contact
split 2500 Hz = | [N Avg 2 31| | | Default ~ || |current ~ . . E 3
Band Activity Rx Frequency
UTC dB DT Freq Message UTC dB DT Freq Message o
40m #||104720 Tx 921 ~ CQ KE2AA ENS2 o
104900 -11 0.2 2022 ~ CQ V31MA EKS7 Belize 104745 Tx 921 ~ CQ KE2AA ENS2
104900 -7 0.2 1248 ~ CQ DX W5XO EMI1O U.5.A. 104815 Tx 921 ~ CQ KE2AA ENS2 — e T falloming
104900 -12 0.2 406 ~ CQ WB4CTX EM78 U.5.3. 104800 13 0.2 1332 ~ CQ N7UVH DN17 U.5.3. - Shart
104900 -18 0.2 1629 ~ CQ DX KD7YOX DM41 U.S5.A. 104815 Tx 921 ~ NTUVE KE2AA ENS2 . = -
104830 17 0.3 1332 ~ KE2AA NTUVH +05
104845 Tx 921 ~ NTUVE KE2AR R+17 Fet e e i
104900 14 0.3 1332 ~ KEZAR NTUVH RR73 ¥ as st e it
104915 Tx 921 ~ NTUVE KEZ2RA 73
Ta st e N 5 £l
e - o
Dpeepion |03
En -
e M A
- L
v
1 cq anly Log QS0 J Erase Decode Enable Tx Halt Tx Tune Menus
W wr
Tx 271 Hz \;7 Generate Std Msgs Next MNow
H D Call DX Grid LT, [N7UVH KE2AA ENO2 O Tl
80
. s | NFUVH || DN17 ‘ Rx 1332 HZ |2 ‘N?LIVHKEZAA +17 Tx 2 »
60 - i z
= Az:295  1832mi Report 17 |+ [NUVH KE2AA R 417 T3
* MsK ooy d Auto Seq CQ: First v [N7UVH KE284 RR73 ™4
20
NTUVH KE2ZAA 73 Tx5
s 2025 Nov 08 ‘
0
.40- CQ KE2AA EN9Z Tx6
A 10:49:36 <
| Receiving [ Fm Last T NFUVH KE2AA 73 7 rF ] 615  WD:2m
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K> PSKReporter Map - KE2AA X  +
< C M 25 pskreporter.info/pskmap
2 Apps 98 | M Gmail @B YouTube 9 Maps MylDCare - Signin [ Radioc [ Household (V! SafeSearch [ RV Chateau28Z [ Political [ Acura @ SiriusXM Streaming:..

On[40m  v| show|signals v|[sentrcvd by v || the callsign v||KE2AA ‘usingiFTS v | over the last[ 30 minuteSVH Go! ‘Display options Permalink

Who is Hearing You on PSK Reporter

S SiriusXM Streaming:..

Monitoring KE2AA (last heard 9 mins ago). Automatic refresh in 5 minutes. Small markers are the 30 transmitters (show logbook) heard (distance chart) at KE2AA (291 reports, 27 countries last 24 hours; 1054 reports, 27 countries last week)

There are 1648 active FT8 monitors: 1623 on 40m, " ; X on 10m , 22¢

on 80m, 183 on 12m, , 64 on 60m, 50 on 6m, 36 on 2m, 32 on 600m, 5 on 70cm, 5 0

m, 3 on 8m, 1 on 2200m, z. Show all on all bands. Legend

Rt

Kazakhta

Aipare,
s
sy
) Tagm
> At
Yoo
e
xiput I
V= et Lo "
itk Pongun T
v ad Woun frirest L Ve
" Selsrana Nl . 3
: = i
Monitor: EC5M Loc IM98ro ot Ly
in Valencia, Spain e o s
Receiving: FT8 on 7.076 MHz (40m) Mighs o 22 e 0 o
Using: OpenWebRX v1.2.97 g % b » &1 Ty
Antenna: DISCONO 2000 - DIPOLO END FEED - - v \ N (R
Show all seen by EC5M (s s —_vm s & e Angola ¢
s [— s © OpenMapTiles © OpenStreetMap contributors

Statistics — Comments to Philip Gladstone — Online discussions — Reception records: 62,219,704,928 — Hosting by Fast Serv Networks, LLC

11/8/2025 rev. 1
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Operating Tips

* Always on USB
* Synchronize your clock otherwise you’ll not make contacts

* Frequencies: 1.840, 3.573, 7.074, 10.136, 14.074, 18.100, 21.07/4,
24.915, 28.074, and 50.313 mHz

e Remember these points...
* The software decodes the entire bandwidth of 2500-3000 Hz
* Don’t put your 50 Hz wide signal on top of someone else
* You don’t have to be on the DX station’s frequency to be heard

* |f you are on the exact same frequence as someone else, you might not and
probably won’t be heard on the other end
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Most Important Operating Tip

* YOU DO NOT NEED HIGH POWER
* FT8is a weak signal mode which implies that high power is usually not needed
* Use the lowest power to make a contact (CFR 47 Part 97.313)
* Avoid interfering with others
* The duty cycle is 43% which is high so lower power will avoid frying your radio!

* If you routinely need 100 W to make contacts then you have a crappy tuner, feedline, or
antenna...or maybe all of them!

e Best to fix the problem

* Oryou can accept the losses and crank up the power to the point where you are able to communicate, but
that’s not a long-term solution

* Remember this....
* CW decodes at 10-15 dB ABOVE the noise floor
* FT-8 decodes at 21 dB (or more) BELOW the noise floor
* Those numbers explain why more power is most often not the answer

11/8/2025 rev. 1
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Build a Universal Interface

* No need to buy a commercial version. Home build for $20.

 Audio isolation transformers

* Opto-isolator keying for PTT and CW T-R lines via RS232 or USB with a
RE232-USB cable

rev. 1 28
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My Universal Interface

11/8/2025 rev. 1
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