
  

FT8 Digital Mode
DX Fun with Modest Equipment

David Haworth



  

Agenda

● Introduction
● Software
● Setup
● Operation
● Email lists for getting help
● More FT8 information

Who has used FT8? 



  

Sunspots Vanishing Faster than Expected
https://spaceweatherarchive.com/2018/05/01/sunspot

s-vanishing-faster-than-expected/



  

Joe Taylor K1JT

● Taylor would agree. As he sees it, FT8
won’t replace modes such as CW or SSB. 
“Nevertheless, it’s clear that — at least in the 
short term — many hams enjoy making rapid-
fire minimal QSOs with other hams, all over the 
world, using modest ham equipment,” he 
said. “For this purpose, FT8 shines.”

http://www.arrl.org/news/new-digital-modes-changing-complexion-of-bands-and-perhaps-
of-ham-radio



  

Joe Taylor K1JT

● “It is allowing people who have smaller 
stations the opportunity to get on and use their 
radios and a computer to make contacts they 
never would have been able to make. This is 
great for ham radio!” 

http://www.arrl.org/news/new-digital-modes-changing-complexion-of-bands-and-perhaps-
of-ham-radio



  

2017 Club Log Modes
https://g7vjr.org/2018/01/proportion-of-modes-used-on-

the-air-2017-update/

Work the World with WSJT-X Dr. Joe Taylor



  

WA9ONY

CN85tq, Camas WA
>4,100 FT8 QSOs since 2017/8/25

160m to 70cm
No FT8 on 60m & 1.25m yet 

www.qrz.com/db/WA9ONY



  

QSOs / Band



  

WA9ONY

 Many awards using FT8
CQ WPX Digital using only FT8

300 Dec. 2017, #669
Honor Roll 640 March 2018

Rank 49th 
www.qrz.com/db/WA9ONY



  

WPX LoTW Status



  

     WAS LoTW Status



  

WA9ONY
www.qrz.com/db/WA9ONY

● Dipoles
● 6m up 22 ft
● 10m up 20 ft
● 15m up 22 ft
● 20m up 15 ft
● 40m up 22 ft
● 80m up 22 ft
● 180m up 22 ft



  

20m Dipole
up 15'

20m Dipole
up 30'

20m dipole up 15' is too low.
Maximum signal is straight up



  

WA9ONY 616 FT8 Grid Squares 
http://tools.adventureradio.de/analyzer/



  

WA9ONY FT8 Grid Squares 
http://tools.adventureradio.de/analyzer/



  

Laptop HDMI to 32” TV Display

WSJT-X Main Decode

JTAlertX
N3FJP's Amateur Contact Log



  

Laptop Display

WSJT-X Water Fall

WSJT-X Log
QRZ Image

rsNTP



  

WSJT-X
JTAlertX

           Amateur     
         Contact 

      Log

eQSL

LoTW

Club Log

QRZ Log

QRZ Info & Image

ADIF File

rsNTP

WA9ONY FT8 Software Setup

PSK Reporter IrfanView



  

Typical Evening on FT8 20m

● First contact CN85 KI7HMV
● ZL1BQD signal report R -11, S -10
● FK/JS3LSQ R-02 S-08
● Several CA stations
● VK2HCC R-12 S-09
● FK8CE R-03 S-08
● VK2AKH R-17 S-17
● YF9CDL R-22 S-10
● Last RA0LX R-18 S-21

Demo



  

FT8 20m Log



  

FT8 QSOs



  

Who Heard WA9ONY FT8 20m



  

DXCC Most Wanted List (Club Log)
USA is Last



  

Exciting for DX Station VK7BO 
Reply to My CQ on 80m



  

Exciting for DX Station ZL2RX 
Reply to My CQ on 160m



  

Fun Being Chased on 80m



  

Fun Being Chased on 80m Log

9 minutes of hectic fun



  

WA9ONY/KH6
Feb. 2018 Kauai

2,331 FT8 20m QSOs
LoTW        1,428 QSLs 61%
EQSL        1,287           55%
QRZ.com  653              28%
~2/3 QSOs non USA stations

21 awards with 8 endorsements
WAS 20m FT8 took 13 days

3rd/9K  ARRL IGC Feb. 20m FT8
www.qrz.com/db/WA9ONY/KH6



  

Kauai Vacation WA9ONY/KH6
www.qrz.com/db/WA9ONY/KH6



  

WA9ONY/KH6 551 Grid Squares 
http://tools.adventureradio.de/analyzer/



  

FT8 is a Digital Mode
Released July 2017

Created by 
Steve Franke, K9AN
Joe Taylor, K1JT 
8 tones - FSK modulation

Quick weak signal communication
“touch and go” DX contacts
Not for “chewing the rag”

Typical contact
Call signs, location, signal report, 73

https://ece.illinois.edu/directory/profile/s-franke

https://en.wikipedia.org/wiki/Joseph_Hooton_Taylor_Jr.



  

FT8 Characteristics

Decoding S/N threshold down to -24 dB
Complete waterfall decode

Two pass decoding
DSP & forward error correction (FEC)

Almost error free
50 Hz bandwith
Fixed 72 bit payload
15 s transmit/receive sequence

12.64 s transmit 



  

FT8 Characteristics

DX expedition mode
Multi contacts at the same time
~400 QSOs/hour, 6.7 QSOs/min.

Test #3 results

NA VHF contest mode
Only grid square
No signal reports 



  

FT8 Messages Every 15 Seconds



  

WA9ONY FT8 Equipment
WSJT-X V1.8 software
Dell i7 64-bit 8.1 Windows laptop
Transceiver with data & CAT ports

Yaesu FT-857D, AGC set fast
SignalLink USB with TX & RX controls
PC to transceiver CAT interface
Diamond SWR power meter
Dipoles antennas



  



  

SignaLink USB



  

www.amazon.com/gp/product/B01LWKQB7D/r
ef=oh_aui_detailpage_o05_s00?

ie=UTF8&psc=1



  

WSJT-X

Required FT8 Software



  

WSJT-X Software 2001 to 2018
https://en.wikipedia.org/wiki/WSJT_(amateur_radio_software)

Weak Signal Joe Taylor - eXtend
>15,000 users in any given week
Weak signal communications with DSP
Block structure vs char. by char.
Slow & fast communication modes

Moon bounce JT65
High speed meteor scatter MSK144
WSPR beacon

Weak Signal Propagation Reporter
FT8 added in July 2017



  

FT8 WSJT-X Software
https://physics.princeton.edu/pulsar/k1jt/wsjtx.html



  

FT8 WSJT-X Software
https://physics.princeton.edu/pulsar/k1jt/wsjtx.html



  

WSJT-X V1.8 General Setup



  

Use 6 Characters Grid Square
For PSK Reporter



  

Find Your Grid Square
www.levinecentral.com/ham/grid_square.php



  

Find Your Grid Square
www.levinecentral.com/ham/grid_square.php



  



  

WSJT-X V1.8 Radio Setup



  

WSJT-X V1.8 Audio Setup



  

Free Text Messages Setup

Maximum 13 Characters



  

WSJT-X V1.8 Reporting Setup



  

WSJT-X V1.8 Reporting Setup



  

WSJT-X V1.8 Frequencies Setup



  

WSJT-X V1.8 Reset Frequencies



  

WSJT-X V1.8 Colors Setup



  

               FT8 Color Decode



  

WSJT-X V1.8 Advanced Setup
2 Pass Decode



  

WSJT-X 2 Pass Decode

1st Pass

2nd Pass



  

Decoding 2 Stations K9GL & K9TX 
On Top of Each Other 

1st Pass

2nd Pass



  

WSJT-X V1.8 Main Window Setup

Auto Seq & Call 1st 



  

WSJT-X V1.8 Main Window Setup

Hold TX Freq



  

WSJT-X V1.8 Main Window Setup

Audio set to ~40 to 60



  

WSJT-X V1.8 Main Window Setup

● WSJT-X has many 
digital modes of 
operation.

● After using FT8 try 
WSPR: Weak Signal 
Propagation 
Reporting



  

WSPR 630m Monitoring
WSPRnet  wsprnet.org/drupal/



  

WSJT-X V1.8 Main Window Setup

● Start with Deep

● Deep takes more 
computer processing 
power

● Select Normal or Fast 
if having decode 
problems with Deep



  

Turn On Waterfall Graph

● Shows all signals in 
the bandpass versus 
time

● Shows received 
signals

● Used to select clear 
frequency to call 
stations or CQ



  

FT8 Waterfall Graph



  

WSJT-X V1.8 Main Window Setup

● Saves decode files
● Save audio files



  

WSJT-X Saved Files



  

WSJT-X V1.8 Band Setup



  

FT8 Monitor Mode



  

Band Activity Window

UTC: Coordinated Universal Time
dB: S/N in decibels
DT: Delta Time

No decode for DT > ~ >2 sec. 
Freq: Frequency in Hz
Message   



  

Tx Power

Adjusted by transceiver

Adjusted by SignalLink USB
SWR power meter

Adjusted by WSJT-X

Warning: 
Most transceivers are not designed
for 100% duty cycle



  

S/N: Signal Power/Noise Power

S/N dB = 10 log10( Signal/Noise )   

1/100 1/10
10

1

100



  

S/N: Signal Power/Noise Power

S/N dB = 10 log10( Signal/Noise )   



  

S/N: Signal Power/Noise Power

S/N dB = 10 log10( Signal/Noise )   



  

S/N: Signal Power/Noise Power

S/N dB = 10 log10( Signal/Noise )   



  

S/N: Signal Power/Noise Power

S/N dB = 10 log10( Signal/Noise )   



  

S/N on the Water Fall
Top: Noise -20 -19 -18 -17 -16 -15 -14 -13 -12 

-11 -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 :Bottom

Demo



  

S/N on the Water Fall
Top: 19 18 17 16 15 14 13 12 11 10

 9 8 7 6 5 4 3 2 1 0 :Bottom

Demo



  

QSO Success

   

Very Easy Very Hard



  

FT8 is Weak Signal Mode
FT8 80m Log



  

23 dB Difference In Signal Reports
WA9ONY 200 X Weaker Signal



  

1,232 Stations >02,652 Stations <0



  

698 Stations >03,298 Stations <0



  

I am stronger than
253 Stations

I am weaker 
than 742 
Stations



  

FT8 Signals on Water Fall

0 Hz               < Frequency in Hz >   2400 Hz

<
 T

im
e

 >

50 Hz Bandwidth 15 sec time marks

Decoded signals to 2500 Hz



  

FT8 Signals on Water Fall

● See all FT8 signals in band pass vs time
● Select clear Tx freq.
● Strong signals are red, weak are faint white
● Rx shows all FT8 signals
● When Tx no received signals

– Even/1st: 00 & 30 seconds

– Odd/2nd: 15 & 45 seconds



  

FT8 Tx & Rx Frequencies

Ctrl-mouse click moves Tx & Rx
Shift-mouse click moves  Tx
Alt-mouse click or mouse click moves Rx



  

Typical FT8 Contact

Yellow WA9ONY xmit to K8BBE
Red     WA9ONY receiving K8BBE 



  

RRR & 73 vs RR73 QSO

105 Sec
34 QSOs
Per hour

90 Sec
40 QSOs
Per hour



  

RRR, 73 & RR73 Std Messages



  

Using RR73 Message

Double click on button 
To change RRR to RR73



  

QSO Repeat of 73 Message



  

YB8TK QSO Repeat 73



  

CQ & Tail Ending QSO



  

2nd Pass Decode Works When
Two Stations are Top of Each Other



  

Change Frequency if No Response
Tx 1868 Hz to 204 Hz



  

Change Frequency if No Response
Tx 456 Hz to 953 Hz



  

No Grid Location Received Contact

ND4Q starts QSO with signal report
ND4Q does not send grid location
Causes problems when working complex 
call signs

75 Sec per QSO, 48 QSOs per hour



  

Tail Ending QSO
Get Grid When Station Calls CQ



  

RA0LX QSO No Grid Send



  

FK/JS3LSQ Missing Message



  

VE7/LB9YH Secondary Prefix QSO



  

KH6JF/MM 20m QSO
Wave Glider Drone



  

YF9CDL QSO Repeat Signal



  

YC2TTM QSO Repeat Signal Report



  

       KH2L Pile Up

Demo



  

Weak Sig. QSB Needs Repeats



  

Messy QSO with QSB & QRM



  

Messy TG9AJR QSO



  

Move to Other Station Freq



  

Persistence Pays Off
7 Minutes Contact



  

19 Minute Contact                        



  

Contact or No Contact?



  

Be Careful Changing CQ
Only 2 letters: NA, SA, AS, OC, OR, WA, etc



  

Use Standard 2 Letter State Codes

Cannot double click on WM6X



  

Valid CQs to Regions
Only 2 letters: NA, SA, AS, OC, OR, WA, etc 

3 letters become a free form text message



  

Defective Grid Square QE3

Cannot double click on VK7GL



  

KT7V on 2 Frequencies
Could be Receiver Overload



  

Warning: FT8 Decode Errors
Sometimes Noise Signals are Decoded



  

Example of FT8 Tx Tune



  

Strange 100 Hz Wide Signals

Normal FT8

?



  

Transmitter Needs Adjustment

Most likely the ALC needs to be reduced



  

Transmitter Needs Adjustment

Most likely the ALC needs to be reduced



  

QRN Drifting in Frequency

Most likely AC/DC adapter power supply



  

WSJT-X rsNTP

FT8 Time Keeping



  

rsNTP Software
www.qsl.net/dl4yhf/rsNTP/rsNTP.htm



  

RsNTP Accurate Time
www.qsl.net/dl4yhf/rsNTP/rsNTP.htm



  

Adjust DT to 0.1 Match ND6H



  

Adjust DT to 0.0 to Match VK2MZ



  

WSJT-X
eQSL

LoTW

Club Log

QRZ Log

ADIF File

rsNTP

FT8 Basic eLogging



  

WSJT-X Logging FT8 QSO

Will automatically pop up at end of QSO 



  

WSJT-X ADIF Directory



  

WSJT-X ADIF Log File



  

WSJT-X ADIF Log File



  

ADIF Log File QSO
● <call:5>K7KRW 

<gridsquare:4>DN41 
<mode:3>FT8 
<rst_sent:3>+05 
<rst_rcvd:3>-08 
<qso_date:8>20170827 
<time_on:6>003000 
<qso_date_off:8>20170827 
<time_off:6>003149 
<band:3>40m 
<freq:8>7.074842 
<station_callsign:6>WA9ONY 
<my_gridsquare:4>CN85 
<eor> 



  

Advanced Logging

WSJT-X
JTAlertX

           Amateur     
         Contact 

      Log

eQSL

LoTW

Club Log

QRZ Log

QRZ Info & Image

ADIF File

rsNTP

PSK Reporter IrfanView



  

Advanced Logging
JTAlertX & Amateur Contact Log



  

eLog
Amateur Contact Log



  

JTAlertX



  

JTAlertX QSL Status

LoTW

LoTW

eQSL

eQSL



  

DX Expedition Mode

Created for KH1/KH7Z Baker Island
June 27 – July 7, 2018

Fox is DX station
Special FT8 frequencies for Fox

Hound is you
Fox works up to 5 hounds at once
Fox is in low part (<1kHz) of the band
Calling hounds are >1kHz to 4kHz
Working hounds are auto QSY to <1kHz
Requires WSJT-X v1.9



  

DX Expedition Mode Test #3 
W7/KH7Z



  

KH7Z -08 dB to WA9ONY



  

WA9ONY R-18 to KH7Z 



  

KH7Z RR73 to WA9ONY 



  

FT8 Digital Club
www.ft8dmc.eu/

● Who is on the air
● Arrange schedule contacts
● Colorful awards
● Q&A on FT8 installations & operating
● Band conditions
● Post your awards and QSLs



  

FT8 Digital Club
www.ft8dmc.eu/



  

FT8 Digital Club on Facebook
www.facebook.com/groups/685845101611130/about/



  

FT8 Digital Club Awards
https://ft8dmc.eu/AWARDS



  

WSJT Meteor Scatter and Weak Signal
  Yahoo! Group

https://groups.yahoo.com/neo/groups/wsjtgroup/info?
guccounter=1

● Joe Taylor K1JT
● Other WSJT-X SW developers
● Bug reports
● New features requests
● New reversions releases
● DX Expedition mode testing



  

WSJT Meteor Scatter and Weak Signal Group
https://groups.yahoo.com/neo/groups/wsjtgroup/info?

guccounter=1



  

Work the World with WSJT-X - Dr. Joe Taylor
https://youtu.be/233HQs_8JGQ



  

WSJT-X User Guide
https://physics.princeton.edu/pulsar/k1jt/wsjtx-doc/wsjtx-

main-1.8.0.html



  

WSJT-X References
https://physics.princeton.edu/pulsar/k1jt/refs.html



  

QST WSJT-X Articles Oct. & Nov. 2017
https://physics.princeton.edu/pulsar/k1jt/refs.html



  

FT8 Operating Guide 
by Gary Hinson ZL2iFB

http://www.g4ifb.com/



  

Get on the Air with HF Digital 2nd Edition
https://www.amazon.com/Get-Air-Digital-ARRL-Inc-

ebook/dp/B07C47H5X1/ref=sr_1_2?
s=books&ie=UTF8&qid=1525888805&sr=1-

2&keywords=Get+on+the+Air+with+HF+Digital

● FT8 chapter
● WSRP chapter
● Good if you are just 

starting out on HF 
digital



  

Work the World with JT65 and JT9
https://www.amazon.com/Work-World-JT65-ARRL-Inc-

ebook/dp/B01CGU79EQ/ref=pd_sbs_351_6?
_encoding=UTF8&psc=1&refRID=FT20GCQEQREXBGQ87CYD

● FT8 is based on JT65 
& JT9

● Book goes in detail on 
WSJT-X before FT8 
was added to the  
software.



  

WSJT-X rsNTP

FT8 Start Simple



  

Have Fun Adding Accessories

WSJT-X
JTAlertX

           Amateur     
         Contact 

      Log

eQSL

LoTW

Club Log

QRZ Log

QRZ Info & Image

ADIF File

rsNTP

PSK Reporter IrfanView



  

73

WA9ONY

Presentation link is at
www.qrz.com/db/WA9ONY

www.stargazing.net/david

http://www.qrz.com/db/WA9ONY

