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What you will need to get on the air with FT8

You should use a modern HF radio which likely has a built-in sound card.
Examples of some common HF rigs (1C-7300, IC-7610, TS-590, FTDX-1200 and
many more). If your rig has no sound card, the program (WSJT-X) will use your
computer’s sound card OR you may use an interface between the radio and
computer such as the USB SignaLink (~ $100 + Tax at GigaParts in Las Vegas).

You need a computer (desktop or laptop) with a 1.5 GHz or higher Pentium
processor and at least 2GB of RAM installed and 200 MB of available memory.

A monitor with at least 1024 X 780 resolution.

It is strongly advised that you read, in its entirety, the new WSJT-X v.2.0.0 user
guide available at: http://physics.princeton.edu/pulsar/k1jt/wsjtx-doc/wsjtx-main-
2.0.0.html

You will need to download and install the latest version of WSJT-X (v.2.0.0) at the
link provided within the user guide documentation above or you can download it at
SourceForge.net.

Important Note: Earlier versions of WSJT-X will NOT decode currently generated
77-bit FT-8 messages. The latest version of WSJT-X was released on Dec. 10, 2018.
Earlier versions would be sufficient for some of the other digital modes contained
within the WSJT-X program but not FT8.



http://physics.princeton.edu/pulsar/k1jt/wsjtx-doc/wsjtx-main-2.0.0.html
http://physics.princeton.edu/pulsar/k1jt/wsjtx-doc/wsjtx-main-2.0.0.html

FT8 Basics

FT8 is a synchronous digital mode for HF similar in character to its
cousins JT65 and JT9 and its successful operation depends on accurate
timing.

FT8 requires a computer with a program designed to provide accurate
timing through the internet.

FT8 requires a program called WSJT-X or JTDX for the encoding and
decoding of FT8 signals.

FT8 uses 15 second TX/RX intervals.

FT8 requires a connection between the radio and the computer (usually a
USB connection) in order for the program to control the radio.

Always use low power (20-40W) to avoid unnecessary interference to
other hams.

FT8 is a weak signal mode and NOT a high power mode.

When setting up your transceiver for FT8 (or other similar digital modes),
ensure that there is zero or very little ALC activity on transmit. This
ensures a cleaner, less over driven signal in most all cases.




FT8 Basics Cont’d.

You must read the WSJT-X user quide in its entirety!

http://physics.princeton.edu/pulsar/K1JT/wsjtx-doc/wsjtx-main-
1.9.1.htmI#INTRO

Timing programs: Meinberg NTP, Dimension4, NetTime (easy, highly
reliable, accurate, trouble free, etc.)

NetTime is what I’ve been using for all digital modes for years and is
infallible. Other programs are complicated, problematic and require much
more computer memory and expertise.

FT8 was designed for multi-hop E-skip where signals will be weak and
fading, openings may be short, and for fast completion of reliable and
confirmable QSO’s.

Using low power cannot be emphasized enough. Examples of the
deleterious effects of using high power and/or improper ALC settings will
be shown later in this presentation.



http://physics.princeton.edu/pulsar/K1JT/wsjtx-doc/wsjtx-main-1.9.1.html#INTRO
http://physics.princeton.edu/pulsar/K1JT/wsjtx-doc/wsjtx-main-1.9.1.html#INTRO

Software and Hardware Reqguirements

Download the latest version of WSJT-X (v 2.0.0)

Starting Jan 1, 2019 version 2.0 will not be backwards compatible with
earlier versions and will not decode FT8 sigs generated by the older
versions.

JTDX is another program you can use. It’s very similar to WSJT-X but has
more functionalities and a different user interface.

Minimum Pentium based PC (or equiv.) at 1.5 GHz or higher with at least 2
GB of RAM.

You will also need an accurate clock timing program such as Meinberg
NTP, Dimension 4 or NetTime.

Your clock needs to be accurate to within £ 0.5 sec or so.

The sound system in your computer needs to be set to sample at 48,000 Hz
and 16-bits.



WSJT-X

Open source software developed by the K1JT team

Can operate the following digital modes: FT8, JT65, JT9, JT4,

QRA64, MSK144, ISCAT, WSPR and Echo.

The most common software used by amateurs for these modes

Simple to use and highly versatile

Newest version has the so-called “DXpedition mode”

In DXpedition mode, you are the “Hound” and the DX station is the “Fox”
You will likely never use the Fox functionality, only the hound

The Fox can use up to five streams on a single transmission

WSJT-X v.2.0.0 now supports various contest modes including ARRL Field
Day, ARRL RTTY Roundup, NA and EU VHF contests.



Typical Station Setup for Digital HF using a Signhalink USB
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Block diagram showing steps in a typical digital communication System?®
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How do FT8 and Similar Synchronous Digital Modes Work?

Digital information is modulated onto a carrier and transferred over a radio channel.
The basic unit of transmitted data is a “channel symbol”.
These channel symbols are each represented by numbers comprised of bits.

The modulator will transmit m information bits in each symbol using 2" different
waveforms representing symbol values from0Oto 2™ -1

The different waveforms may have distinct amplitudes, phases, frequencies or
shapes. The WSJT-X waveforms are made of sinusoids with constant amplitude.

Modes employing frequency shift keying (FSK) use a different tone frequency
representing each allowed symbol value.

Binary modulation (m = 1) implies transmitting only one bit at a time.

Modulation schemes with larger m are used to an advantage in all but one of the
WSJT-X modes.

Controlled redundancy to a digital message to correct for errors can be obtained
trivially via simple repetition of each symbol. However, much more powerful
redundancy is achieved by mapping each sequence of k message symbols, in a
controlled way, into a unique and longer sequence of n symbols called a codeword.

This technique is known as Forward Error Correction (FEC).!



How do FT8 and similar synchronous digital modes work?
Cont’d

WSJT-X protocols use block codes where the values of n and k are fixed and labeled
as (n,k) codes. An integer parameter g is used to define a range of available symbol
values for a code (similar to the m values used in the modulation scheme).

Parameter Q =29 is then created and defined as the alphabet size of the code.

The code symbol values range from 0 to Q -1 and each codeword conveys kq
message bits.

The amount of redundancy is characterized as by the ratio n/k, and its reciprocal k/n
Is known as the code rate. The mathematics underlying the design of such k-to-n
mapping schemes and their corresponding n-to-k reverse transformations, forms a
major branch of modern communication theory.

Reception of transmitted symbols requires accurate synchronization of time and
frequency between transmitting and receiving stations. To make this possible with
typical amateur radio equipment, each WSJT-X protocol includes a unique
synchronizing pattern: a sequence of known symbols interspersed with those
carrying message information.?




Table obtained from November, 2017 QST article by Joe Taylor,

K1JT, Steve Franke, KOAN and Bill Somerville, G4WJS

Parameters of the slow WSJT-X Protocols

Bandwidths (BW) are for the narrowest submodes. S/N threshold is referenced to a 2.5kHz bandwidth
at a 50% probability for decoding of an unfading signal

Mode

FT8
JT4

JT9
JT65

QRAB4

FEC type gqm Modulation
(n.k)

LDPC(174,87) 13 8-FSK
C(206,72) 12 4-FSK
C(206,72) 13# 9-FSK
RS(63,12) 6 6# 65-FSK
QRA(63,12) 6 6 64-FSK

Keying rate,
baud

6.250
4.375

1.736
2.692

1.736

BW, Hz

50.0
17.5

15.6

177.6

111.1

Sync energy

0.27
0.50

0.19

0.50

0.25

TX duration, s

12.6
47.1

49.0

46.8

48.4

S/N threshold,
dB

#Modulation includes one additional tone used for synchronization?



Conventional Dial Frequencies for FT8, JT65, JT9 and WSPR

Band (m) Frequencies (MHz)

FT8 JT65 JT9 WSPR
160 1.840 1.838 1.839 1.8366
80 SIS 3.570 3.572 3.5686*
40 7.074 7.076 7.078 7.0386
30 10.136 10.138 10.140 10.1387
20 14.074 14.076 14.078 14.0956
17 18.100 18.102 18.104 18.1046
15 21.074 21.076 21.078 21.0946
12 24915 24917 24.919 24.9246
10 28.074 28.076 28.078 28.1246

6 50.313 50.310+ 50.312 50.293



How does FT8 compare to its cousins JT65 & JT9?

FT8 is narrower (50 Hz) than JT65 (178 Hz) but wider than JT9 (15.6 Hz).
FT8 is not as sensitive as JT65 & JT9 (-24 dB vs. -29 dB).

FT8 uses shorter XMIT and Receive intervals (15s vs. 60s).

FT8 QSO’s are completed in 1.5 min vs. 6.0 min for JT65/JT9.

FT8 uses FEC just like JT65 & JT9.

FT8 uses 8-FSK modulation with a keying rate/tone spacing of 6.25 Hz
(there is no synch tone, unlike JT65).

FT8 uses Low-Density-Parity-Check Code LDPC (174,87). Itis a linear
error correcting type code.

Occupied bandwidth is 50 Hz.



Important characteristics of FT8:

T/R sequence length: 15 s

Message length: 77 bits + 14-bit CRC (Cyclic Redundancy Code)
FEC code: LDPC(174,87)

Modulation: 8-FSK, keying rate = tone spacing = 6.25 Hz
Waveform: Continuous phase, constant envelope

Occupied bandwidth: 50 Hz

Synchronization: three 7x7 Costas arrays (start, middle, end of Tx)
Transmission duration: 79*1920/12000 = 12.64 s

Decoding threshold: -20 dB (perhaps -24 dB with AP decoding)
Operational behavior: similar to HF usage of JT9, JT65
Multi-decoder: finds and decodes all FT8 signals in passband
Auto-sequencing after manual start of QSO



Color coding iIn WSJT-X

CQ’s appear in band activity screen and are colored blue

When you choose and double click a CQ, the CQ is copied
onto the RX frequency section and is colored green.

All text that you transmit appear in RX freq. section and are
colored yellow.

All text that contains your call sign is colored red
Default colors may be changed in settings menu

You may control everything on the radio through the software
(i.e., band, mode, power, etc.)

The date and time appear and the time is in UTC
The exact dial frequency is also shown



Settings Menu Items In WSJT-X

@ Settings ? .
General Radio Audio Tx Macros Reporting Frequencies Colors Advanced
Station Details
My Call: I:I My Grid: I:I (] AutoGrid 1ARU Region: |All -
Message generation for type 2 compound callsign holders: | Full call in Tx3 -
Display
[ Blank line between decoding periods Font...
Display distance in miles
[ Display - Decoded Text Font...
[] Tx messages to Rx frequency window
[] show DxCC entity and worked before status
[(lishow principal prefix instead of country name
Behavior
[] Monitor off at startup [] Enable vHF JUHF Microwave features
Monitor returns to last used frequency [ Allow Tx frequency changes while transmitting
[] bouble-dick on call sets Tx enable [] single decode
[] pisable Tx after sending 73 [] pecode after EME delay

Tx watchdog:
(] cw I after 73 Periodic CW 1D Interyal:

Cancel




Radio settings in WSJT-X

@ Settings ? X
General Radio Audio T Macros Reporting Frequendes Colors Advanced
Rig: | Yaesu FT-2000 * | Poll Interval:

CAT Control FTT Method
Serial Port: | COM1 v] ® vox ) DR
Serial Port Parameters () caT i) RTS
Baud Rate: |38400 - Part: | COM3
Data Bits Transmit Audio Source
() Seven (®) Eight Rear/Data Front/Mic
Stop Bits Mode
O One ® Two @ None Quss O DatafPkt
Handshake
() Mone () XOM/XOFF (@ Hardware Spiit Operation

() MNone (@ Rig () Fake It

Force Control Lines

DTR: ¥ RTs:
Test CAT TestPTT

Cance




General Settings tab in WSJT-X for IC-7300

) Settings ? e
General Radio Audio Tx Macros Reporting Frequendies Colors Advanced

Station Details
My Call: [KMa&ID My Grid: [ autoGrid  1ARU Region: | Al -
Message generation for type 2 compound callsign holders: | Full call in Tx3 -
Display
Blank line between decoding periods Font..,
Display distance in miles
] Display Decoded Text Font...
Tx messages to Ry frequency window
Show DXCC, grid, and worked-before status
[ ] Show principal prefix instead of country name
Behavior
[] Monitor off at startup [] Enable vHF JUHF Microwave features

[] Monitor returns to last used frequency Allow Tx frequency changes while transmitting
Double-click on call sets Tx enable [ ] single decode
[[] Disable Tx after =ending 73 [] Decode after EME delay

Tx watchdog:
(] cw ID after 73 Periodic CW ID Interval:

Cancs




Radio Settings tab in WSJT-X for 1C-7300

Settings 7 X
@ setting

General Ralio Audia Tx Macros Reparting Frequences Colors Advanced

Rig: |TIcom IC-7300 * | poll Interval: 15 |3
CAT Control PTT Metinod
Serial Port: | COM3 - () vox ) DR
Serial Port Parameters (W) caT {0 RTS
Baud Rate: 13200 - Port:  COM3

Transmit Audio Source

Data Bits
Rear Data Front/Mic

O pefault (O Seven @) Bght
Stop Bits Mode
() pefault @ one () Two (O None O uss (@) Data Pkt
Handshake

Split Dperation
() Default () None

() Nome ) Rig (@) Fake [t
() XON/WOFF ") Hardware

Force Control Limes

OTR: * BTS: - Test CAT Test PTT




TX Macros (Optional messages): Limited to 13 characters
(spaces count as one character)

@ settings
I General Radio I Audio i Tx Macros Reparting I Frequencdes I Colors |
| Add || Delete |
3WDPL73 GL
SWDPL73 GL

10w DPL73 GL
20W DPL73 GL
RR BIG 5IG 73
RRTMX 73 GL
10W VERT 72GL
THX MEW BAND
FBSIGT3 GL
QRZ K1IT FMN20
THE T3 HNY
THK 73 GL




Audio Settings tab in WSJT-X for the 1C-7300

Settings 7 x
@ setting

General Radio Audic Ty Macros Reporting Frequendes Colors Advanced

Sounccand

Input: | Mrophone (USE Audio CODEC ) * Mono T
Output: | Speakers (USB Audio CODEC ) * | Mong T
Save Directory

Location: C:/Users/salgl/AppDatajLocal WS IT-K fsave Select
ArF] Directory

Location: C:/Users/salgi/appData/Local AWSIT-X Select

Remember power setings by bana

[ Transmit [] Tune




Reporting Settings in WSJT-X for the 1C-7300

Settings 7 x
@ Setting

General R Audio  Tx Macros Reporting Frequendes Colors Advanced
Logging
[ Promot me to log QS0 Op Call: |
[] Log automaticaly
[] convert mode to RTTY

[+] dB reparts to comments
[ Clear DX call and grid after logging

Metwork Services

Enable PSK Reporter Spotting

LD Server
LOF Server: [127.0.0.1 [] Accept UDP requests
LIDP Server port number: |2237 =1 [ Motify on accepted UDP request

[] Accepted UDF request restores window

M1MM Logger+ Broadcasts

[] Enable logged contact ADIF broadcast

M1MM Server name or IP address: |127.0.0.1 |

N1MM Server port number: [2333 =




Advanced Settings in WSJT-X for the 1C-7300

Settings 7 X
@ Setting

General Radic Audic  TxMacros Reparting Frequendes Colors Advanced

IT&ES ¥HF fUHF Microwave decoding parameters Miscelaneous

Random erasure patterns: & = | Degrade 5/ of .wav file: |4:|.|;:- db = |
Aogressive decoding level: 0 $|  Receiver bandwidth: 13600 Hz &
k] Two-pass decoding Tx delay: 0.1s :]
Tone spacing
Ouz Oxa

[ ] special operating activity: Generation of FT8 and MSK 144 messages

Eoiw Hourd

MA VHF Contest ARFL Field Day FD Exch:

ELl WHF Confest AHHL HTTY Houndup RTTY RU Exch:




WSJT-X Log Dialog Box

K8 Log 50

-2 [me]

Click OK to confirm the following QS0:

Call Date Time Mode Band
OMa0X 20130702 2138 JTE5 20rm
Rpt Sent  Rpt Rovd Grid MName
-13 -15 Herman
Tx power 10 W | Retain
Comments IT&5 Sent: -13 Rowd: -15 Retain

QK ] | Cancel




Methods for initiating contacts

Calling CQ (Ex. CQ KM6JD DM26)
Responding to other stations calling CQ

All messages containing CQ’s are highlighted in blue EXCEPT those who
you have worked before on that band which are highlighted in green.

Calling a DX station using the split frequency method

If you are calling a rare DX station it is strongly recommend that your
transmitting frequency not be on their receive freq.

Try your best by transmitting on a clear frequency
DXpedition mode (Fox and Hound)

WSJT-X v.2.0.0 now supports various contest modes including ARRL Field
Day, ARRL RTTY Roundup, NA and EU VHF contests.

More supported contest modes are in the pipeline.



Examples of contacts initiated by calling CO
or answering a CO in WSJT-X

Calling CQ Answering a CQ

CQ KM6JD DM26 W1AW KM6JD DM26
KM6JD W1AW FN31 KM6JD W1AW -07
W1AW KM6JD -04 W1AW KM6JD R-05
KM6JD W1AW R+02 KM6JD W1AW RR73
W1AW KM6JD RR73 W1AW KM6JD 73
KM6JD W1AW 73

CQ’s are colored blue by default (green if already worked) and can be answered simply by double clicking.
Use of the Auto-Sequencer greatly improves reliability and accuracy.



Example of Calling CO (WSJT-X)

B WEIT-X - Wide Gragh = =

o o 500 1000 1500 2000 2500

B Pocee] = Siwd iB0H: ‘= Faleine | hopst ., 1 « | Flathen Sef Spec T Tower S W
HAwg 2 - Defauit = Curmubabrre L

—a
-
= 192500 Tx 2379 ~ OO FMEID DMIZE =
192918 -4 0.1 2380 ~ FMETD WEARE ENEG |
1925930 Tx 4379 =« HWAARRE EH&SD -04
192545 0 0.2 2370 ~ FMEID WEARE R-04
195000 Tx 2378 ~ WERRE FM&EJD RRR

193015 -6 0.12979 - IMEJD WSARE T3

19230230 Tx 2379

RFSO WV *
= CQ E7TPRT DNI0 = =

L3 oy Lag G50 LA Parabor Eract Deozde Enable T Halt Tx Ture: Meberurs

| 1
i

o T e 15t

Caling £ Angwering ()

'III

=

o Cal BRagl T: BT M | Ta Ry = =

Rx 237 Hr & B T 1 [ ! =+

TV

Hold T Freg RAR i -

O M0 DS @ Genmag

2018 Nov 02 a2

19:30:40 7 ohtoSeq [ cal s SRY NG DECODE - i Freameg

TewsrE s [ et T WRARE D AR | — 1% WEebm




Example of answering a CO (WSJT-X)

@) WEIT-X - Wide Gruph

Bunz sl § T Slart poOHz |3 Palstie | Adhuei. . o | Flakien Red Sowne
Havg 2 T | Dt * | Cumistve T
0 WEIT-X w181 by ELT "
‘I:- Confurnterd  arw Decode Zove Tool Help
B Aty R Frsney
U 483 DT Freq Hessage oI 48 0T Freg Heasage
199300 =21 0.3 3553 ~ O DX JROBFW PMAE -0 193300 -& 0.3 3377 -
193300 -23 0.2 2630 =~ Cf HWSF EHES = 193216 Tx 2377 = HIEMC F
193300 =15 0.1 298 = O RELIEBB FH42 =] 193230 =8 0.3 2377 -~
193300 -10 .2 752 =« NTPRT KOPT EM34 193245 Tx 2377 = HIEMC
193300 =23 O.X 1433 -~ CO KEEDS ELSE =T 193300 =3 0.2 2377 -
L2300 -8B .d 1722 =~ NHIY WRIIL FMIZ - 19331% 1Ix 2317 = HIEMG
i F " i 1
(= Lag G50 S PMorwior Lrase Ceepeie Enabie Tx Halk Tx
SRR 14074500 [RASE &
= _ - oQ
o Call ERGE Tx 297 Hr (3 | TweRw | =
85 |:'
Rx 337 Hi (S B e T = [ 2]
| o]
0 Hoid T Freg pas.
0 e i EMETD DS
Ada R Repart -3
2018 Mov 02
0 T Rk 4 it SEY MO DECOCE
o 19:33:24  |EEEEEEEEEE noBecs

To: NEMC 1MEI0 T | Fm Lt Toc: NIEMC LD R | e




Sam

le OSO Full view (WSJT-X

Configurations

File View Mode Derode Save Tools Help
Band Activity
UIC 8 DT Fres  Message
215488 -3 0.1 16585 = CO W4BNT EMSS =g.5.A. =
215400 -4 -0.5 18549 ~ JF1EMC EN4MEX EMS7
215400 6 0.1 1933 ~ K6YI AKOSK -15
215400 4 -0.5 2090 ~ NOJHA YVSAAX RR73
215400 -22 0.1 2147 ~ WOKIT VET7EX -07
215400 3 0.2 2421 ~ JPINWZ KSUC R-0%
215400 -21 -0.5 662 ~ JRZPAU EW4FF EMS7
215400 -12 0.0 102% ~ JRINHD EN4NBJ RRR
215400 -13 0.9% 1374 ~ KC3DGM PY7VI RR73
215400 2 0.1 2389 ~ COQ AFSA EM&S ~U.5.A
215400 -3 -0.1 2404 ~ C{Q DX AC4GW EM77 ~U.5.A

20m

215430
215430
215430
215430
215430
215430
215430
215430
215430
215430
215430
215430
215430
215430
215430

215430 -
215430 -

215430
215430
215430
215430
215430
215430

[ € only I

20m

65dB

80

60

12

0.1 CQ EKSIJ ENS2 =U.5.A
0.1 485% ~ JAlJAN WALECA FN31

0.1 561 ~ JL1IEC KOHUU EM37

0.1 701 -~ CQ KBOR EN34 SRR
0.1 965 ~ KAOEKVW KS8C5 -17

0.8 1002 ~ CQ W2MEB FN30 =HERRA
0.2 1212 ~ KEOCAZ KOWJ EM29

0.1 1435 = CQ WC4H ELSS SN HEn
0.2 1542 ~ NTF NS8T ENT2

0.1 1611 ~ NZ7TM N9SW -10

0.1 1643 ~ ND4(Q VATDHF R-07

0.2 16585 ~ K6HGF W4ENT -07

-0.5 1854 ~ JP1NWZ EKN4MKX R-17

0.1 1833 ~ EeYI AKOSK -08

0.1 2004 ~ JF1EMC W1VET ELE&E

0.1 2148 ~ WOKIT VK7XX RR73

0.1 2210 ~ WA4AFJ EN4HJP FMle

0.1 2339 ~ WLTCG KZI4FKX EM&6

—-0.1 2404 ~ CQ DX AC4GW EM77 =il die
0.0 1025 ~ JRINHD EN4NEJ RRR

0.1 1454 ~ S516QGF MV4VIN ELSS

0.0 1803 ~ FKOSARZ JREQVTI -19

0.1 2421 ~ JPINWZ KSUC 73

m

1

Rx Freguency
UTC a8 DT Freq  Message
215300 2 0.% 1253 ~ €O K3ZK FR21 %
215316 T=x F253 =

K3ZEK EM6JD DM2é

215345 K3ZK FM&JD R+03

215415 K3ZK FM&JD 73

Log Q50 I [ Stop I f [ Erase I [ Decode ] | Enable Tx J I Halt Tx I I Tune I [¥] Menus
-® 14.074 000 [ Teevenst g = _— -
' DX Cal DX Grid Tx 1253 Hz % ||; l = I = |
(3]
Rx 252 Hz 3] [ Reeme | | d8 Il R+dB |
Lookup I I Add I [ Hold Tx Freg I RRR ” 73 ] ==
2018 Nov 02 Report1 [ CQ KM&ID DM25 @ Genmsg
21:54:49 [V] Autoseg  [J] call 1st SRY NO DECODE ~ (@ Freemsg

Wide Graph

| 4f15 WD:6m



Example of QSO between KEOEMJ and KS5H

.WSJT-X V18.0-rcT by KT

File Confiqurations View Mode Decode Save Tools Help

Band Activity

024545 -17 -1.9 €l6 ~ K9WZB WS4AM R-11
024545 -19 -2.0 901 ~ WAZBLE ABOVD DM79
024615 -10 -2.2 €08 ~ F5PSI KREU CM97
024615 -18 -1.7 1125 ~ CQ TIZAIM EJ79
024615 -18 -Z2.0 1158 ~ KTTAZ WOLV 73
024645 -13 -2.2 608 ~ F5PSI KR6U CM97
024815 -13 -2.0 €16 ~ K9WZB WS4AM R-11
024815 -12 -1.3 834 ~ K9WZB KS5H EMZ0
024845 -12 -1.9 834 ~ KOWZB WS4AM R-11
024915 -5 -2.2 531 ~ F3PSI KR6U -04
024915 -12 -2.0 €65 ~ XR1B RB4TC DNT0
024915 -15 -1.3 834 ~ K9WZB WS4AM ELSY
024945 -11 -2.2 531 ~ F3PSI KR6U -04
024945 -9 -1.8 634 ~ K9WZB WS4AM R-10
025015 -16 -1.9 946 ~ CQ AR KITIMC CN84
025015 -17 -Z.0 1158 ~ KOERE NK7Z R-19
025045 -17 -2.0 851 ~ WYBBF RBATC DN70
025115 -16 -1.9 792 ~ K9WZB WS4AM R-10
025115 -16 -1.3 847 ~ WYBBF KOCJM R-06

025145 -14 -1.8 847 ~ WYBBF KOCIM 73
025145 -14 -1.9 899 ~ KO9WZB WS4AM R-10
025215 -12 -Z.0 900 ~ K9WZB WS4RM 73
025245 -14 -1.5 851 ~ WYBBF RBATC DN70

025315 -20 -1.5 852 ~ WYBBF RBATC R-13

025345 -14 -2.0 900 ~ K9WZB WS4RM 73
025415 -16 -2.0 900 ~ K9WZB WS4RM 73
025415 -17 -2.0 1164 ~ EKOERE KM4WER EL8S
025430 -4 -1.9 620 ~ EKK4JFM WB5TOI R-03
~ KOERE KM4WER R-11

<

~
000 |;
O al o TG | [kssH keaEw Enae
- ~
& - TR [KssH KEOEM) -18
8 | feiD S0l RxTx [KSSH KEOEM) Re18
40 »- Lookup Add [ Lock Tx=Rx
KS5H KEOEMJ RRR
. | |
. 2018 Feb 11 AutoSeq [ ] Call 1st |KssH keaewD 73
0
588 - 02:55:08 [co KEDEMD EN34

I I s s oo

Courtesy of Kelly Boles, KEOEMJ

u] X
Rt Frequency
024200 Tx 1124 ~ TIZAIM KEOEMJ EN34 ~
024215 -18 -1.6 1124 ~ YV50IE TIZAIM 73
024230 Tx 1124 ~ TIZAIM KEOEMJ EN34
024300 Tx 1124 ~ CQ KEOEMJ EN34
024330 Tx 1124 ~ CQ KEOEMJ EN34
024400 Tx 1124 ~ CQ KEOEMJ EN34
024430 Tx 1124 ~ CQ KEDEMJ EN34
024500 Tx 1124 ~ CQ KEOEMJ EN34
024530 Tx 1124 ~ CQ KEQEMJ EN34
024515 -17 -2.0 1103 ~ CQ KEOEMI DM79
024532 Tx 1103 ~ KEOPMI KEOEMJ EN34
024600 Tx 1103 ~ KEOPMI KEOEMJ EN34
024630 Tx 1103 ~ KEOPMI KEOEMJ EN34
024700 Tx 1103 ~ KEOPMI KEOEMJ EN34
024730 Tx 1103 ~ KEOPMI KEOEMJ EN34
024800 Tx 1103 ~ KEOPMI KEQEMJ EN34
024830 Tx 1103 ~ KEOPMI KEOEMJ EN34
024900 Tx 1103 ~ KEOPMI KEOEMJ EN34
024930 Tx 1103 ~ KEOPMI KEOEMJ EN34
025000 Tx 1103 ~ CQ KEOEMJ EN34
025030 Tx 1103 ~ CQ KEOEMJ EN34
025100 Tx 1103 ~ CQ KEOEMJ EN34
025130 Tx 1103 ~ CQ KEOEMJ EN34
025200 Tx 1103 ~ CQ KEDEMJ EN34
025201 Tx 1103 ~ KS3H KEOEMJ -18
025230 Tx 1103 ~ KS5H KEOEMJ -18
025300 Tx 1103 ~ KS5H KEOEMJ -18
025330 Tx 1103 ~ KS5H KEOEMJ RRR
025400 Tx 1103 ~ KS5H KEOEMJ 73 v
Decode Enable Tx Halt Tx Tune Menus
Generate Std Msgs Mext Now  Pwr
|0 1 m-
|0 w2
O w3
|0 me -
V@ ms
O ms -
8/15 WD:5m




Example of OSO between KEOEMJ and KBORM

.WSJT—X v1.8.0-rct by KUT - X
File Confiqurations View Mode Decode Save Tools Help
Band Activity Rx Frequency
UTC dB DT Freg Message UTC dB DT Freg Message
TUUSUU == —J.o  Ugg v FUTRI ROING R—Io ToTvr—T A e e -
160215 -2 -1.0 485 ~ S55MZ WOPP EM37 151230 Tx 666 ~ KCIBE KEOEMJ 73
160215 -7 -3.2 703 ~ CQ KASVDU EN53 ~U.S5.A. 151400 0 -3.2 7389 ~ CQ EDTRF DM45 ~U.S.A.
160230 -6 -3.2 855 ~ PDIRF RAE4WG 73 151515 Tx 739 ~ KDJRF KEOEMJ EN34
151530 -5 -3.2 739 ~ DLISWN KDTRF RRR
160330 -7 -3.2 6855 ~ PDTRF RE4WG 73 151545 Tx 739 ~ KDJTRF KE(OEMJ EN34
151600 -5 -3.2 739 ~ DLZSWN KDTRF RRR
160345 -20 -2.5 1012 ~ NK4L AB3WF RRR 151615 Tx 739 ~ KDJTRF EEOEMJ EN34
160400 -6 -3.2 8§35 ~ PDTRF RE4WG 73 151530 0 -3.2 929 ~ CQ DX WOGJT DM59 ~U.S.A.
151618 Tx 29 ~ WOGJT KEOEMJ EN34
160445 -19 2.4 691 ~ KC3I0Q NOVFJ R-13 151630 4 -3.2 928 ~ CQ DX WOGJT DM59
160445 -12 -2.7 1117 ~ DLBLAS KC1ERO FN31 151645 Tx 929 ~ WOGJT KEOEMJ EN34
s 151700 6 -3.2 928 ~ CQ DX WOGJT DMSS
160530 -12 -3.2 1012 ~ RB3WF RE4WG R-03 151715 Tx 29 ~ WOGJT KEOEMJ EN34
160600 0 -3.2 1013 ~ RB3WF AE4WG 73 151745 Tx 929 ~ WOGJT KEOEMJ EN34
160830 -7 -3.2 700 ~ NOEPU RE4WG 73 152545 TIx 929 ~ CQ KEOEMJ EN34
161130 -9 -2.2 739 ~ KESIRK WRENFJ R-14 152615 Tx 929 ~ CQ KEOEMJ EN34
161145 1 -3.0 1065 ~ C31MF NZ7M DN26
161230 -4 -2.1 1057 ~ KARSYVDU WRENFJ CNBS 152645 Tx 929 ~ CQ KEOEMJ EN34
152652 Tx 929 ~ KBORM KEOEMJ +02
161400 -10 -2.7 741 ~ OE9TZV KC1ERO FN31 152715 Tx 929 ~ KBORM KEOEMJ +02
161400 -15 -2.1 792 ~ N3YPJ WAENFJ R-10 152745 Tx 929 ~ KBORM KEOEMJ +02
161500 -12 -2.6 1036 ~ KBYRVX ONBYB -09
161530 -6 -2.6 1036 ~ KBYAVX ONBYB -09 152815 Tx 929 ~ KBORM KEOEMJ RRR
161600 -16 -2.6 1036 ~ KBYAVX ONBYB RRR
161630 -17 -2.6 1035 ~ EKBYAVX ONSYB 73 152845 Tx 929 ~ KBORM KEOEMJ 73
161730 -12 -1.8 1017 ~ RB3WF KMAWPR EL8B 160100 -16 -3.2 938 ~ DL1SWB KRIYQC -15
161800 -11 -2.1 760 ~ EESIRK WRENFJ R-16 161715 Tx 929 ~ CQ KEOEMJ EN34
161830 -6 -2.7 791 ~ N3YPJ K5ENG EL29 161745 Tx 29 ~ CQ KEOEMJ EN34
161500 -6 -2.5 759 ~ EKESIRK WRENFJ RRR 161815 Tx 929 ~ CQ KEOEMJ EN34
161900 -14 -2.7 792 ~ N3YPJ K5ENG ELZ9 161845 Tx 929 ~ CQ KEOEMJ EN34
161900 -5 -3.2 1038 ~ ERYVDU RE4WG EL9Y 161915 Tx 929 ~ CQ KEOEMJ EN34 v
Log QSO Stop Monitor Erase Decode _ Halt Tx Menus
—
. 14.074 000 |; Generate Std Msgs MNext Now — Pwr
— p— sy [ ] Tx ven/1t ‘:‘KEURM KEDEM) EN34 |0 m1 »
i . Teo R [KBORM KEDEM] +02 | O 2
T Rx—Tx [KBORM KEGEMD R+02 |0 w3 -
40 - bl Lt [KBORM KEDEMI RRR O -
) b1l [T R (KBORM KEOEM) 73 Oy
UdBU - | cq KeoEM) EN34 |® mg -
Tx coKeoemIENa4  [DDFTGINN Last Tx: CQ KEOEMJ EN34 0/15 WD:4m

Courtesy of Kelly Boles, KEOEMJ



Examples of hams using too much power or ALC and their
deleterious effects on the bands

) WSIT-X - Wide Graph =B R _' @ wsiTx v200 bykiT b
| ] controls 500 1000 IJI5OO 2000 2500 3000 File Configurations View Mode Decode Save Tools Help
A L - ; 1 Band Activity
oTc dB DT Freqg Measage
———————————————————————————————————— 40m -
141630 10 0.2 618 ~ CQ DX WC3W DN70 T.5.2
141630 -14 0.3 1237 ~ W2EYM EEQOFLC R-17
141630 -15 -0.1 1541 ~ WBODBQ VESTLW DOTO0
141630 -15 0.8 2297 ~ EETG K4BWG -17
141630 -20 0.1 537 ~ TUR4MSF XXSD -13
———————————————————————————————————— 40m
141700 11 0.3 618 ~ CO DX WC3IW DN70 H.5.%
141700 -18 -0.2 89%2 ~ EK1GJQ EWOG ENOO £
141700 -10 -0.0 1541 ~ WBODBQ VESTLW DOT0 3
141700 -18 0.1 538 ~ UR4MSF XXSD RR7T3 ¥,
4 m 3
[Fleqonly | toggso |[ swp | [ Mornitor ] [ Ease |
[ Tx evenfist
aom -~ (8 7.074 000 :
Tx 1418 Hz (=] VI H
DX Call DxGid | [a [ v ]
WaQ3u CN&3 Rx 1418 Hz =
Az: 330 70 mi Report -15 =
l Lookup | | Add | @] Auto seq /| C

2019 Feb 20

1%:17:43

rtetie | A | [ Battan Daf Crar Pl Pl Conm oy %

Courtesy of Joe Fitzpatrick, W1FIT



Examples of hams using too much power or ALC and their
deleterious effects on the bands (cont’d)

— T N T — =

@ WEIT-X - Wide Graph

¥| Controls

500 1000 . 1500 - 2000 2500 [

Bires Pivel 4 S Start200Hz |5 | Paette| Adjust.. || ] Ratten [7] RefSpec {] Spec 50 %

[ ITE5 2500 IT9 [+ NAvg 5 + | [Defait 7 || |Cumuative M| Sth 1
@ WSIT-X v180-rcl by KLT i) )
| Fle Configurations \View ode  Decode Save Tooks Hep |
Band Activity Rx Frequency
TIC dB DT Freqg Message UIC dB DT Freq Meszsage
ViUl o Ve Lo T PRl L WAVLERE LJL i wuLTuY 4a = i UL Lrie P
————— 001430 Tx ~  CQ EMeJD DM2&
-2 001500 Tx 1589 ~ CQ KM&JD DM26
a 001530 Tx 1585 ~ CQ FEMeJD DM26
-7 DD01600 Tx 1589 ~ CQ KM6JD DM26
2 0016830 Tx 1582 -~ CQ KM6JD DM26
15 * 001700 Tx 1589 ~ CQ EM&JD DM26 b
n v ‘ m b
| Stop Morstor | Erase | Decode | - Halt Tx Tune < Menus
T
17m - |:_ Pwr
] — Calling CQ Answering CQ
¥, Tx evenfist | I
DX Cal DX Grid - (] Grid
80 Tx 1589 Hz (= T e R
d8 R +dB
=len Rx 1589 Hz (= Rx o Tx
: RRR | 73 i
¥| Lock Tx=l ==
“0 Lookup Add LOCE TN
= Report -3 s CQ ¥MaID DM25 @ Genmsg
&= 2017 Aug 30 [EETEESEENFE=EE
0 - 20W YAGL 73 - Free msg
0d8 00:17:06
Ta: CQ KMEID DM26 FT8 LastTx: CQKMEID DM [y 615 WD:sm




Examples of hams using too much power or ALC and their

deleterious effects on the bands (cont’d)

o WEIT-X - Wide Grapgh

==

Bins Pixel 4 Start 200 Hz Paletts | Adjust... | V| Fatten [7] Ref Spec (] Spec 50 %
765 2500 79 [+ NAvgS [Defait > | | [Cumative - Smooth 1
@ WST-X vi30rcl byKLT [E=NEE
| Fle Configurations View Mode Decode Save Tools Help |
Band Activity Rx Frequency
Message UIC dB DT Freq Message
S UAZ LU YDLNOO 3L Tu . uuwuis  ia De 1 nimn mmuwLr mew
~ ©Q WeTVX cMs7 ~U.5.A. 035000 -14 1.2 1228 ~ CQ VK4LV QG62 !3
~ KTCA VE2MBK 73 035018 Tx 1228 ~ VE4LV EM6JD DM26
035030 -16 1.2 1228 ~ CR VK4LV QG62
D35045 Tx 1228 ~ VK4LV KMGJD DM26
035100 -17 1.2 1227 ~ CQ VK4LV Q@62
v 035115 TIx 1228 ~ VEK4LV EM&6JD DM26 -
i 1 ) ‘ T '
_ |BRA)
| Log QS0 I Stop | Erase | | Diecode | Enable Tx Halt Tx Tune o Menus
l.-—
LR 14.074 000 " Pur
. _ = Caling CQ Answering €Q
= - Tx even/ist [cu (f and purch
DX DX Gri - e e Grid
a0 Tx 1228 Hez (3] | TweRx 8 '8 to get mo
VKALY QG662 d8 R +dB
&0 7 i Rx 1228 Hz = RX =Tx
Az 248 7903 mi RRR 73 |
Taaeel [ ;|
0 Lookup Add B o e i [§g as a priva
o = ___ _  Report -14 VEALY KMEID DM25 @ Genmsg
. — 2017 Aug U0 [ Autoseq (V] cal st .
5, : 20W3IELYAGL 73 - ree msg
70 d8 03:52:03
Recenving FT8 LastTx: VKAV KMETD DM |y 15 Wossm | 51gn enging




DXpedition mode iIn WSJT-X

This mode is relatively new and somewhat experimental.

It requires you to add additional frequencies and also to select
“Hound” in the settings menu.

The “Fox” Is the rare DX station that all the Hounds wish to
contact.

The DX station (Fox) can run multiple streams (up to five).

This means the Fox can initiate QSO’s with up to five hounds
at a time. This therefore increases efficiency greatly.

You must call the Fox above 1,000 Hz.

Once the Fox calls you, your callsign will appear in red and
the red transmit bracket will automatically track to his transmit
frequency.



Examples of DXpedition mode

u WESIT-X - ‘Wide Graph

by

S0

1 RO AP
BB
BRES

1000

E"Cle_l

Srmficel 4 5 Stwti00Hr 5 | Paletts | Adust.. ¥ Platten || RefSpec Sowe 504,
HAvg 2 S |Detm = | | Curadativg -
@ WETX 1G] by KLIT -
T L3 T T
e - ———— - —————— 2| 235400 -9 0.4 S84 JEOCDH VEED -1
5 O.4 344 = J 2 235426 Tx 1621 VPED FMAJD DH2E
5 o.4 405 = 235445 Tx 1621 = WPED FMEJID DHIE
J355L5 T 1631 ~ WPED FMEJD DMI6
. IIET4E Tx 1631 ~ VFED FMEJID DHIE
: 235615 Tx 1621 ~ WPED FMEJD DMIE
| :.'_ JRINCT VPED -16 235654 Tx 2031 ~ WYPED FMEID DM3E
e iEm FALTO0 3 0.4 404 - MMETD VPED +0%
730 =11 0.4 344 = EMEID RETE: JREgRG & 2 200710 Tk 404 - WVEED NMEJD R+03
235790 =141 0,4 404 =~ JEJEET RR73: JRINCT <~ Eelemams = R SRR SRR ] ~
’ mn [ o [ ]
Log G5t Stop Erase Dexnde Enable Tx Pt Tx Ture Merns
T gl ) [ Rt prerine] |
= - 21.091 000 touere . Por
_7-.: 31 Mz | TTTTE—— il ) Freonreg (0
(5]
1 ~ 00l Call 0o Garied Rx 2031 Mz (S B =Th |~ o Gred
| - o Repert 3 |2 t & AL+
g Ar: 251  3A553km .
. ELEE A P RAR FE] J
- Lok Add
20 L HMEID D25 & Genmsg
e O 2
2018 Dct 30
o A= - Divpeditezn: Hound Sy B0 DECODE = O Freemsg
sl 00:04:19
| Fideniryy [ Fme Lat Tz VPED EMGID R400 |y 415 | WokEe




Examples of DXpedition mode (cont’d)

) WEIT-X - Wade Graph = s
1000 2000

-8 0.1 375 -

= 0.1 434

- 1 48% -

e
- Gererate Sid Mg Mt Fires Poor
2% Hr b3 | Te—Rx IF_‘
el T NIE DM E Txl
373 M 15 | Rm—Tx Ia-
\NHTT 1 1™ R D 15
| & KHLRHIE Alld Report -15 = 9
AR IS3  AESLm o i Al Prec BHTT K60 R 15 Tx 3
A KHTT KMHED RAR
KHTZ EMEID T3 -
I KMEID DMIE
| L — 12/15




Examples of JTDX software and QSQ’s

| File | View Mode Decode Save AutoSeq Misc Help
UTC dB DT Freq Message Band Activity Pwr

e A 14.074 000

013915 -3 -0.0 1285 ~ CQ WODYD EN34
013915 -8 -0.0 1473 ~ WOREW K45HA 73
013915 -14 1.8 1505 ~ CO WSCAR EM76

0
0
&
013915 -8 0.1 638 ~ CQ K9DXR EN6D
1
8
1

01:40:05 [ oo

. TxFT8 ~ Report -13 = S meter
.5.2. = =
Tomiw 2 oenc7s
----- g SETT e

013915 -7 O. 864 ~ AEOXT KTITE FN42
013915 -9 -0.6 106% ~ ESIBK NYET -19
013915 -11 0.1 1443 ~ N9YLZ W2PCC R-13

dadgdagadg

013930 -11 0.2 304 ~ WICAR NOORY EMST  U.S.A.

013930 -2 0.2 367 ~ ODSZZ NEQNM EM73  U.5.A. besp an /R Splt _

013930 1 0.2 1831 ~ NA4MM WAZHIP 73 U.5.5. Lookup Add

013930 ¢ 0.1 1910 ~ WLTCG KD4LEM R-16  U.S.A.

013930 3 0.3 428 ~ CQ N2BJ EN61 T.5.A. UIC dB DT Freqg Messzage Rx Frequency

013930 -5 0.2 2035 ~ KEOOIR WESAI RRR U.5.A. Uilsa o % W.s sllE m ROLNH K TORS LHE T Heon . -

013930 -6 0.2 2208 ~ CQ DX WOXG EN34 U.S.A. e ZAELL = LD AL =il

013930 0 0.2 502 ~ V6J WIDC EMB4 U.5.a. HEHE Hime e 2l = ULTED AETI Bl

013930 -3 0.2 2327 ~ CQ N2IEC FM29 U.S.A. azakhstan

013930 -8 0.1 730 ~ WDSIIJ W2ZEN -12  U.S.A. L0 ZELL = R0 LElmD 7 ) ]

013930 -10 1.5 770 ~ PYSZD N8ZVT 73 U.5.a. Razakhstan

013930 -5 1.4 2629 ~ KFOUR N7AY RRR U.S.A. 012100 -3 0.0 2112 ~ AATVA RE4DC 73 U.5.2.

013930 -14 0.6 1048 ~ EW4CK NSURE FMOS  U.S.A. 012115 -9 -0.1 2111 ~ RE2R UNTJO -18 Hazakhstan

ies i G5 T o G e o e 012130 2 0.1 2115 ~ UNTJC K9AZY EMS8  U.S.A. ypass

013930 1 0.2 1142 ~ WEENT WAINCE -11  U.S.4. 012145 -12 -0.1 2111 ~ AE2A UN7JO RR73 ¥azakhatan

ieoTn =1 oD Zia o T an U.sA 012200 7 0.1 2115 - UN7J0 KSAZY EMS& _ U.S.A.

013930 5 0.6 1229 ~ N9OK K4YYL 73 U.5.5. Zazaknatan

013930 -3 0.2 1337 ~ WP4CQ KEOCAZ —15  U.5.3. 012230 0 0.1 2114 ~ UNTJC KSAZY EMS58  U.S.A. 150

013930 -3 0.2 1475 - K4SHA WOREH 73 i 012245 -9 -1.1 2111 ~ AE4DC AEOX R-20 U.S.a.

o o2 i ot G e el e 012315 -14 -1.1 2112 ~ AE4DC AEOX R-20 U.5.A.

fiicen - G5 T - G e Seee e 012330 -14 -0.0 2110 ~ AEOX AE4DC RRR U.5.%.

013930 -2 0.2 1505 ~ WICAR KBIEFS FN42 U.S.A. 012345 -6 -1.2 2111 ~ AE4DC AEOX R-20 U.5.2. AnsB4

_____ Te 0715 01.35758 e ———— Jom =T 012400 -11 -0.0 2111 ~ AEOX AE4DC RRR U.5.a.

013945 -7 0.4 496 ~ WSETL ODSZZ -14 Lebanon 012430 -15 0.0 2110 ~ REOX LE4DC RRR U.5.A.

013945 & 0.1 1671 ~ KEDMD NTRT CNas . 012500 -14 -0.0 2110 ~ AEOX AE4DC RRR U.5.a. |—| st

feore) =0 LD ouf) = G LGy B i 012530 -11 0.0 2112 ~ AEOX AE4DC RRR U.5.4. E

013945 2 0.1 1781 ~ WBWLK N28RY ENG6 U.5.A. 012600 -3 0.0 2112 ~ REOX RE4DC RRR U.S.A. -

013945 -12 0.1 619 ~ EM3U WOTDT -09 U.5.1. o I ReR pp— Sorid B s

013945 -9 0.1 637 ~ CQ K9DXR ENGO U.S.A. - ——

013945 -3 0.1 1920 ~ WAIWCC KB2URI FNO2 U.S.A. (e a0

013945 2 0.1 685 ~ WAIWCC W4BNT R406 U.S.A. — - -

013945 2 0.2 1989 ~ CQ RALAQP FN42 U.S.A. [

013945 -5 0.4 851 ~ KCOLR K1DLM -24 U.5.5.

013945 -3 0.1 2138 ~ CQ NM WBAKTF EN74 U.S.A. Leg Q50 Erase L=

013945 -4 0.6 2379 ~ EBIGC VE3NOO -12 Canada

013945 10 0.1 1230 ~ K4YYL N9OK 73 U.5.A. d8 R+dB Lso

013945 -2 0.1 2525 ~ NTAY KA4RON EMSE  U.S.A. )

013945 -6 0.0 1285 ~ W9HT WODYD -09 U.5.A4. iy Bl L4

013945 -10 0.9 1644 ~ CQ WDAELG FMO6 U.S.A.

013945 -12 -0.1 1910 ~ KD4LEM WLTCG RR73  Alaska -z - L2

013945 0 1.9 1504 ~ CQ WICAR EM76 U.5.A )

013945 -6 0.1 864 ~ AEOXI KT1TK FN42  U.S.A. RECC pii=y 20
Spain _

013945 -4 -D.0 1473 ~ CQ R4SHA EM72 U.S.A. 1 CQKMGID DM26 © Genmsg F10

013945 -8 -1.8 731 ~ W2ZEN WDSILJ R-06 U.S.A. [

013945 -7 0.1 1443 ~ N9YLZ W2PCC R-13 U.5.A. - Decods Clear DX |1-Nx73 j Free msg 0

< [ | » ) i




Examples of JTDX software and QSQ’s

- e | Sy v A 14.074 000 -
014030 2 0.1 1910 ~ WLTCG KD4LEM 73 U.S.A. f C
014030 7 -0.0 &37 ~ K1HZ KNOW 73 U.5.A. o 20m + [@] Menus 014121 | T 00/30
014030 1 0.2 2036 ~ KEODIR WESAI 73 U.S.A.
014030 -7 0.1 730 ~ WDS8IIJ W2ZEN -12 U.S.A. o cal DX Grid
014030 -8 0.1 2177 - ODSZZ N8QNM EM79 U.S.A. :
014030 -4 0.1 2208 ~ € DX WOXG EN34 U.S.A. TXFT8 ~ Report -13 =il i
014030 -8 1.5 769 ~ CR IA N8ZVT ENT5 TG A = =
014030 -2 1.0 2629 ~ KA4RON NTAY -10 U.5.3. Lkt = 2h L
014030 -6 0.1 851 ~ WJ6J WAOWFA R402 U.5.5. Rx 2112 Hz :_
014030 -1 0.1 1141 ~ W4BNT WAIWCC 73 U.S.A. -
014030 -7 0.1 1192 ~ CQ N9YLZ EN51 U.S.A. besp on /R Splt l_
014030 -13 0.1 1287 ~ WODYD W9HT 73 U.S.A.
014030 -5 0.1 1337 ~ WP4CQ KEOCAZ -15 U.S.A. .
014030 -10 0.2 542 ~ CQ R3STL FNOO U.S.A. : Rx Frequency
014030 -7 -0.4 1235 ~ NOOK KG7IFI CNE8 U.S.A. z LR i ~
014030 -13 0.5 1498 ~ KEOKZ K4YYL EM84  JL.S.a SLI000 1= Sl BHIIC FHEID BOIS o Tune
014030 -13 0.1 486 ~ ODSZZ KAESGT EN91 | 4 Settings . 2 e
014030 -10 0.1 699 ~ CQ W2TT FM29
_____ 26.07.18 01:40:59 UIC —-—-—— 20m ——= I Audio I Sequencing | Tx Macros I Reporting I Frequencies | Notifications | Filters I Scheduler I Advanced ‘B 4
014045 -6 0.1 1576 ~ CQ DX W2PCC FNO2

‘Mew one' and 'worked B4’ status notifications
014045 4 0.4 1644 ~ CQ WD4ELG FMO& Check and highlight new DXCC  [7] per band [ per mode [] Beep as well
012095, =8 0.0 Sascn NAINEATNIGN RIS [ check and highlight new arids perband [ per mode [[] Beep as well Bypass
014045 -13 0.1 1781 ~ WSWLK NERY EN66 G
014045 -3 0.8 1798 ~ KFSBAL KCTAF CNET [7] check and highliaht new calls [7] per band  [] per mode [ Beep as well L]
014045 0 0.1 637 ~ CQ K9DXR EN60 Highlight worked ones strike it [¥] underline it [7] don't show it |Use also system sound for the notification. h
014045 -8 -1.8 730 ~ W2ZEN WDBIIJ R-04 [T nverse text/background color 1Q50
014045 5 0.2 1989 ~ KZ55 KA1AQP RRR [ Check other standard messages
014045 -6 0.3 851 ~ KCOLR K1DLM -24 [7] Beeponmy cal [] Beep on ist decoded message
014045 0 -0.0 1048 ~ WB4HXE KW4CK RRR
014045 2 0.1 2137 ~ CQ NM WBAETF EN74 Markers  [] red / my callinmessage [ blue / my call at Q50 Aot
014045 & 0.1 1230 ~ KGTIFI N9OK -24 o e
014045 -3 0.0 1286 ~ WO9HT WODYD 73 L
014045 0 1.8 1504 ~ CQ WOCAR EM76 I=| Stop
014045 -2 0.6 2379 ~ KBIGC VESNCO RER K1AEC (E
014045 -6 0.1 864 ~ AEOXI KT1TK FN42 > - iz
AR e AR e PR TR i A [ CQin message ] [ My Call in message ] [ Other standard message ———
014045 -2 0.1 2525 ~ NTAY KA4RON R-07 K1AEC K1AEC g e i
014045 -12 0.2 1802 ~ KFSBA NQ1D FN42

ol
014045 O 0.1 2300 ~ NBZVT NTBT CNE8 :
————— 26.07.18 01:41:14 UTC ----—— 20m —-—- =0
014100 -10 0.2 1798 ~ CQ KF5BA EM50
014100 -13 -2.0 637 ~ K9DXR WATCKG CN84 Ls0
014100 -4 0.2 2036 ~ CQ WESAT EM63 L EE E
014100 -6 0.1 730 ~ WD2IIJ W2ZEN -12 40
014100 -7 1.4 2629 ~ KR4RON NTAY RRR
014100 3 0.2 850 - WIET WASWEA 73 o e amc 0
014100 1 0.1 1141 ~ €Q WAIWCC FN51
014100 -9 0.1 1192 ~ WBBFVB N9YLZ -03 F20
014100 -4 -0.4 1234 ~ N9OK KG7IFI R-09
014100 -7 0.2 658 ~ CQ W2TT FM25 " Gemmsg 10
014100 -11 1.5 770 ~ CQ IA NBZVT ENT5
014100 -9 0.1 865 ~ KT1TK AEOXI -09 il - ) Free msg w
< | T | * 72d6

REEERN (RSN |Lost T N0 k6D 3 (WD ém-




Example of JTDX software and OSQO’s

] & L - Wide Qeaph

Fie '.r.n. Mode Decode Save  Autofey Mac  Help
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Useful Online Resources and Further Reading Material

http://physics.princeton.edu/pulsar/k1jt/wsjtx-doc/wsjtx-main-
2.0.0.html# free text messages

https://www.wsjtx.net/home/ft8-mode.html
http://www.g4ifb.com/FT8 Hinson tips for HF DXers.pdf
http://fbnews.jp/201712/technical _en/index.html
https://www.jimcarson.com/2017/setting-up-ft8/
https://ft8dmc.eu/

https://en.wikipedia.org/wiki/WSJT (amateur radio_software)
https://www.jtdx.tech/en/

https://[ft8dmc.eu/AWARDS

http://www.wOwtn.org/downloads/n0dl/Introduction%20t0%20Ham%20Radi0%20
Digital%20Mode%20FT8.pdf



http://physics.princeton.edu/pulsar/k1jt/wsjtx-doc/wsjtx-main-2.0.0.html#_free_text_messages
http://physics.princeton.edu/pulsar/k1jt/wsjtx-doc/wsjtx-main-2.0.0.html#_free_text_messages
https://www.wsjtx.net/home/ft8-mode.html
http://www.g4ifb.com/FT8_Hinson_tips_for_HF_DXers.pdf
http://fbnews.jp/201712/technical_en/index.html
https://www.jimcarson.com/2017/setting-up-ft8/
https://ft8dmc.eu/
https://en.wikipedia.org/wiki/WSJT_(amateur_radio_software)
https://www.jtdx.tech/en/
https://ft8dmc.eu/AWARDS
http://www.w0wtn.org/downloads/n0dl/Introduction to Ham Radio Digital Mode FT8.pdf
http://www.w0wtn.org/downloads/n0dl/Introduction to Ham Radio Digital Mode FT8.pdf

How FT8 is encoded, transmitted and then decoded

Each character in a 13-character free message is converted to a number .

Then, those numbers are multiplied together forming a large integer of 71
binary bits.

Standard messages consist of two 28-bit fields normally used for callsigns
and a 15-bit field for a grid locator, report, acknowledgment, or “73”
message, also totaling 71 bits.
Six message-type bits (flags) are appended, giving 77 bits.
These are the precious information payload. All the remaining bits in the
FT8 messages are required for error-correction purposes, enabling the
payload to be reliably communicated over a noisy radio channel.
The LDPC is assembled as follows:

* A 14-bit Cyclic Redundancy Check is calculated on the 77 bits and
appended, giving 91 bits.

* Next an 83-bit parity code is calculated and appended, giving 174 bits.

» The 174 bits are grouped into 58 chunks of three bits each, which are
then Gray coded.*



How FT8 is encoded, transmitted and then decoded (cont’d)

» Symbols are now assembled from a 7-chunk Costas array + the first 29
Gray-coded chunks + the 7 Costas + the remaining 29 Gray-coded chunks
+ the 7 Costas, resulting in 79 symbols for transmission.

» Those Costas arrays (“sync vectors”) sent at the start, middle and end of
each FT8 message are used to synchronize the receiver to the sender such
that bits can be reliably timed within the transmissions.
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