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The back story

* When Joe Taylor was approaching 60 in the late 90’s, he got an urge to
return to the hobby of his teens: ham radio.

* A childhood dream was to communicate using moon-bounce but he was
also fascinated by intermittent propagations, such as meteor scatter.

* Having extensive experience from weak signal detection (radio astronomy)
and deep space communications he wanted to try this also for himself.

* |n 2001 the DOS-based software WSIT was released.

* He later joined forces with remote sensing Professor Steve Franke and
brilliant British software designer Bill Somerville.



Two professors and a software guru

Prof. Joe Taylor, K1JT Prof. Steven J. Franke, K3AN Bill Somerville, G4WIS
Former Dean of the Electrical and Computer Freelance software engineer
Physics Department, Engineering Stokenchurch, UK

Princeton. University of lllinois at

Nobel Laureate Urbana
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Modulation characteristics
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Better than CW? Only a little...

Modulation + protocol W

SSB (telephony)
MSK441
FT4

Human Morse code
FT8

JT65

QRA64

WSPR

~10dB
-8dB
-16dB
~-18dB
-20dB
-25dB
-27dB
-31dB



FT8: DXing on Dead Bands

Some Say: The Greatest Thing Since...

Builds trong Bodies 8 Ways!

Slide courtesy of Larry Gauthier, KBUT



FT8: DXing on Dead Bands

Others Say: The End of Ham Radio as We Know |t

Slide courtesy of Larry Gauthier, KBUT



FT8: 17 Meters, Monday 8am

Slide courtesy of Larry Gauthier, KBUT



FT8: 17 Meters, Monday 8am

Controls
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1Z55%5 -b U.l LLL5 ~ UbGKE KSEK /3 A [L£55%5 =IO U.g L%77 ~ LU EULFJ RUSS T
125845 -7 0.2 1191 ~ WBZREM CT1GYD INS1 125608 Tx 1477 ~ EUIFQ K8UT ENS2
125845 -3 0.2 1322 ~ COBLY ONSSAL JNZ9 125615 -7 0.2 1476 ~ CQ EULFQ KO33
125845 9 0.1 1382 ~ R7FC 352D JN76 125630 Tx 1477 ~ EUIFQ KSUT ENS2
125845 -13 0.3 1626 ~ 9Z4A4 KilJ R-24 : E
125845 6 -0.0 1715 ~ TA1IFV SM6CKU -01 125700 Tx 1477 ~ EULIFQ KS8UT R-09
125845 -4 -0.6 1796 ~ CQ RZ3DZ KO85 C E 3
125845 -9 0.1 1891 ~ RELC VE3PJ -07 125730 Tx 1477 ~ EUIFQ K8UT 73
125845 -3 0.2 1951 ~ CQ E73DN JN93 ; E EL
125845 -1 0.2 1990 ~ COBLY I1YTO JN44 Vv 125830 -14 0.2 1475 ~ CQ EU1IFQ KO33 v

Slide courtesy of Larry Gauthier, KBUT



FT8 — Franke-Taylor-8FSK odd | Ever

* T/R sequence period: 15s
* Message length: 75 bits + 12-bit CRC Even 0dd
e FEC code: (174,87) LDPC

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

* Occupied bandwidth: 50Hz

* Synchronization: Three 7 x 7 Costas arrays (start, middle, end of
transmission)

* Transmission duration: 79 x 1920/12000 = 12.64s
* Decoding threshold: -20dB SNR (down to -24dB with a priori decoding)
* Multi-decoding: Finds and decodes all FT8 signals in passband
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Using the software

Configurabons
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Basic set-up of WSIT-X

© WSIT-X v21.2 by KUT

File Configurations View

Mode Decode Sawve Tools Help

[PFET Last Tx: <524/G3A8> SM7IUN JO65

Band Activity Ry Frequency
UIC dB DT Freq Message UIC dB DT Freq Message
200245 -17 0.1 1327 ~ CQ SV1ITN EM18 ~||185815 -3 0.0 1374 ~ CQ OYSET IP&2
200245 1 0.2 1570 ~ HABLN EISKF -08 195936 Tx 1374 ~ OYSET SMTIUN JO65
200245 -3 0.1 18%4 ~ DLSHD UARZFF -13 155945 -7 0.0 1374 ~ G3UEG CYSET R-10
200245 0 0.1 1852 ~ ET5JD CHTDE JC20 200000 Tx 1693 ~ OYSET SMTIUN JO&5
200245 -14 0.1 2244 ~ CQ RA3WII EKOT1 200015 -7 0.0 1374 ~ G3UEG OYSET 73
200245 -7 0.6 2345 ~ ECS5CFV G4DEW -15 200030 T=x 1693 ~ OYSET SMTIUN JO&S5
200245 -10 0.1 2558 ~ OCYSET US1IE ENZS8 200045 -6 ©.1 1374 ~ SMI1HOW OYSET -12
200245 -5 0.2 2855 ~ CQ MORCM IO94 200100 Tx 1693 ~ OYSET SMTIUN JO65
200245 -1 0.3 2520 ~ YB6HAI ReEX -21 200115 -6 0.1 1375 ~ SMIHCW COYSET ERR
200245 -3 0.3 201 ~ ECSCFV 5V3aQT -07 200145 -4 0.0 1375 ~ SMI1HCW CYSET 73
200245 0 0.9 €45 ~ YO3GD GD3YUM -16 200200 Tx 1100 ~ OYSET SMTIUN JO65
200245 -16 1.0 7T2% ~ PA3FRZ FeBHE JNZ24
200245 -18 0.3 1085 ~ MWOCS0 TATLZB ENS0 200230 OYSET SM7TIUN
200245 -14 1.8 1414 ~ Z56GTE EALAGP INT3
200245 -9% 0.5 1563 ~ TF3PPN MTEREEK ICS3 200300 OYSET SMT7IUN 73
200245 -21 0.3 2204 ~ Z56GTE GOCQZ ICS1
200245 -1% 2.1 2601 ~ F4ERS RVeHEG R-10 200330 2 -0.5 1374 ~ OYSET GSLP I092
200245 -10 0.1 662 ~ TUR3EC HARSRC RRT3 200345 -7 0.0 1375 ~ GSLP OYSET -08
————— —— —— ==o=me G 200400 -1 -0.5 1374 ~ OYSET GSLP ICS2
200415 -23 0.1 2401 ~ CQ 5Z4/G34AB
200315 -10 0.4 201 ~ ECSCFV S5V3AQT RR73 200436 Tx 1100 ~ <5Z4/G3AB> SMTIUN JO4
200315 2 0.6 325 ~ CQ RWGAIC ENS6 200500 Tx 1100 ~ <S5Z4/G3AB> SMTIUN JO4
200315 1 0.1 377 ~ SK20D EW4C -05 200530 T=x 1100 =~ <S5Z4/G3AB> SMTIUN JO#
200315 3 0.8 800 ~ CQ AF LA3IWJA JP32 200700 -4 0.2 2403 ~ <5Z4/G3AB> IZS8JFA -1%
200315 -19 2.4 0Ole ~ BIGKAE IZOX¥X JN62 w||200730 -8 0.1 2401 ~ <5Z4/G3AB> SVILIQ HM3
< > <
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Q) setiings

General Radio Audio

Frequencies

My Call: [SM7IUN My Grid: |JO65MR

Display

[ ] start new period decodes at top

I Blank line between decoding periods

Display distance in miles

Tx messages to Rx frequency window

==l

Colors Advanced

AutoGrid  TARU Region: |Region 1

Full call in Tx3 W

Font...

Decoded Text Font...

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

Behavior

[] mMonitor off at startup

[] Enable WHF JUHF Microwave features

[ ] Monitor returns to last used frequency Allow Tx frequency changes while transmitting

[] single decode
[] becode after EME delay

Double-dick on call sets Tx enable
Disable Tx after sending 73

[] alternate F1-F6 bindings
[ ] cw ID after 73

Calling CQ forces Call 1st

T watchdog:
Periadic CW ID Interyal:

Cancel
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. Q) Settings ? x
Bgporting Frequencies Colors Advanced
Mig: |Icom IC-7510 ~ | Poll Interval:
© wsTx v21.2 by KUT
File Configuratons VWiew Mode Decode Save Tools Help
Band Activity Ry Frequency )
Serial Port: | COM3 V| (O o
UIC dB DT Freq Message UIC dB DT Freq Message
200245 -17 0.1 1327 ~ CQ SVITN EM18 ~||195815 -3 0.0 1374 ~ CQ OYSET IP&2 Serial Port Parameters D RIS
200245 1 0.2 1570 ~ HASLN EISKF -08 195936 Tx 1374 ~ OYSET SM7IUN JO&5 =
200245 -8 0.1 1894 ~ DLOHD UR2FF -13 195945 -7 0.0 1374 ~ G3UEG OYSET R-10 Baud Rate: | 115200 " Port: | COM7
200245 0 0.1 1952 ~ ET5JD GNTDE JO20 200000 Tx 1693 ~ OYSET SM7IUN JO65
200245 -14 0.1 2244 ~ CQ RA3WII EKOT1 200015 -7 0.0 1374 ~ G3UEG OYSET 73
200245 -7 0.& 2345 ~ ECSCEV G4DEW -15 200030 Tx 1693 ~ OYSET SM7IUN JO&S ) )
200245 -10 0.1 2558 ~ OYSET US1IK ENSS 200045 -6 ©.1 1374 ~ SMIHOW OYSET -12 Data Bits Transmit Audio Source
200245 -8 0.2 2855 ~ CQ MORCM I094 200100 Tx 1693 ~ OYSET SMTIUN JO&5
200245 -1 0.3 2920 ~ YBEHAI REKX -21 200115 -6 0.1 1375 ~ SM1HOW OYSET RRR . Rear/Data Eront/Mic
200245 -8 0.3 201 ~ ECSCFV SV3AQT -07 200145 -4 0.0 1375 ~ SM1HOW OYSET 73 () Default () Seven (@ Eight
200245 0 0.9 £45 ~ YO3GD GD3YUM -16 200200 Tx 1100 ~ OYSET SM7IUN JO&5
200245 -16 1.0 728 ~ PA3FRZ FEBHK JN24 )
200245 -18 0.3 1095 ~ MWOCSC TATLZE KNSO 200230 OYSET SM7IUN Stop Bits Mode
200245 -14 1.8 1414 ~ ZS6GTK EALAGP INT3
200245 -% 0.5 1563 ~ TF3PPN MT7REK I093 200300 OYSET SM7IUN 73 Default One Two Mone USE Data/Pkt
200245 -21 0.3 2204 ~ ZS56GTK GOCQZ 1041 O @ = O - O O = @ Pk
200245 -1% 2.1 2601 ~ F4ERS RVeHEG R-10 200330 2 -0.5 1374 ~ QYSET GSLP I0S2
200245 -10 0.1 €62 ~ URSEQ HASRC RR73 200345 -7 0.0 1375 ~ G5LP OYSET -08 Handshake
————— - -— -————— 40m 200400 -1 -0.5 1374 ~ OYSET GS5LP I092 split 0 ti
200415 -23 0.1 2401 ~ CQ 5Z4/G3AB O Default @ Mane Pt LUperaton
200315 -10 0.4 201 ~ ECSCEFV S5V3RQT RR73 200436 Tx 1100 ~ <5Z4/G3AB> SMTIUN = )
200315 2 0.6 325 ~ CQ RWEAIC KN96 200500 Tx 1100 ~ <5Z4/G3AB> SMTIUN () XON/XOFF ) Hardw () Mone (O Rig (®) Fake It
200315 1 0.1 377 ~ SK20D EW4C -05 200530 Tx 1100 ~ <5Z4/G3AB> SMTION /% nardware
200315 3 0.8 800 ~ CQ AF LA3WJA JP32 200700 -4 0.2 2403 ~ <5Z4/G3AE> IZEJFA
200315 -19 2.4 0916 ~ BIEKRE IZOXYX JN62 v||200730 -% 0.1 2401 ~ <5Z4/G3AB> SVILIQ 3 Force Control Lines
£ > £
[ cqonly Log QSO Stop Monitor Erase Decode Enable Tx Halt Tx OTR: W | RTSe R Test CAT TestF
. 7 074 000 ] Tx even/1st |_‘
! Tx 2832 Hz |2 Hold Tx Freq |> Calling CQ Answel
o
oX Call DX Grid i v @ =
80 [
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o Report-19 |
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40 Lookup Add Auto Seq Call 1st
Cancel
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0
. . Free m =
o 20:16:07 [zw2st v g v] O
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“Split operation”

This setting has nothing to do with transmitting and receiving on
different frequencies.

To secure a clean transmission WSJT-X only generates transmit
audio signals between 1500kHz and 2000kHz and then modifies the
base frequency down or up to achieve the wanted radio frequency.

Example: You want to transmit on 3573.5kHz.
1. Radio on 3573kHz + audio 500Hz = RF on 3573.5kHz (bad)
2. Radio on 3572kHz + audio 1500Hz = RF on 3573.5kHz (good).

“Rig” puts the modified base frequency for transmission in VFO B
and sets “Split operation” on the radio.

“Fake it” instead uses CAT commands. (Recommended!)

“None” should never be used unless you restrict transmission to
above 1500Hz!

Baseband signal

EI_‘ Y

Full AM modulation

[\

SSB modulation (USB)

cy




[ ]
Q) Settings ?
- -
General Radio Audio Tx Macros Reparting Frequencies Colors Advanced
= Vel
WSIT-X w212 by KUT Soundcard
File Configuratons VWiew Mode Decode Save Tools Help -
Input: | IC-7610 Rx (3- USE Audio CODEC ) w | |Left W
Band Activity Ry Frequency
UIC d8 DT Fregq  Message I Cutput: | IC-7610 Tx (3- USE Audio CODEC ) | |Both
200245 -17 0.1 1327 ~ CQ SVITN EM18 1585815 -3 0.0 1374 ~ COQ OYSET IP&2
200245 1 0.2 1570 ~ HABLN EISKF -08 1585936 Tx 1374 ~ OY¥YS5ET SM7IUN JO&5 S D tﬂ
200245 -8 0.1 1894 ~ DLSHD UA2FF -13 195945 -7 0.0 1374 ~ G3UEG OYSET R-10 ave Lirectory
200245 0 0.1 1852 ~ E75JD ONTDE J020 200000 Tx 1693 ~ OYSET SMTIUN JO65
200245 -14 0.1 2244 ~ CQ RR3WII KOT1 200015 -7 0.0 1374 ~ G3UEG OYSET 73 Location: C:/Users/SM7IUN/AppData /Local WSIT-X /zave Select
200245 -7 0.6 2345 ~ ECSCFV G4DBW -15 200030 Tx 1693 ~ OYSET SMTIUN JO65 = =
200245 -10 0.1 2558 ~ OYSET USIIK ENSs 200045 -6 0.1 1374 ~ SM1HOW OYSET -12
200245 -5% 0.2 2855 ~ CQ MORCM ICS4 200100 Tx 1653 ~ OYS5ET SMT7IUN JO&5 AzEl DirEl:tDr'ﬁl'
200245 -1 0.3 2520 ~ YBEHAT ReEX -21 200115 -& ©.1 1375 ~ SM1HCW CYSET ERRR
200245 -8 0.3 201 ~ ECSCFV SV3AQT -07 200145 -4 0.0 1375 ~ SM1HCW CYSET 73
200245 0 0.9 €45 ~ YO3GD GD3YUM -16 200200 Tx 1100 ~ OYSET SMTIUN JO65 Location: C:/Users/SM7IUN/AppDataLocal MISIT- Select
200245 -1& 1.0 72% ~ PA3FRZ FeBHE JH24
200245 -18 0.3 1095 ~ MWOCSC TATLZB KN30 200230 OYSET SM7IUN
200245 -14 1.8 1414 ~ Z356GTK ERIAGP INT3 Remember power settings by band
200245 -9 0.5 1563 ~ TF3PEN MTRKK 1093 200300 OYSET SM7IUN 73
200245 -21 0.3 2204 ~ ZS6GTK GOCQZ I091 )
200245 -1a [2.d 2601 ~ F4ERS RVEHEG R-10 200330 2 -0.5 1374 ~ OYSET GS5LP I092 Transmlt Tune
200245 -10 0.1 &&2 ~ TUR3EC HABRC RR7T3 200345 -7 0.0 1375 ~ GSLP OYSET -08
————— - - —————— 40m 200400 -1 -0.5 1374 ~ OYSET GSLP ICS92
200415 -23 0.1 2401 ~ CQ 5Z4/G3LB
200315 -10 0.4 201 ~ ECSCEV SV3AQT RR73 200436 Tx 1100 ~ <5Z4/G3AB> SMTIUN
200315 2 0.6 325 ~ CQ RWEAIC KN96 200500 Tx 1100 ~ <5Z4/G3AB> SMTIUN
200315 1 0.1 377 ~ 9K20D EW4C —05 200530 Tx 1100 ~ <5Z4/G3AB> SMTIUN
200315 3 0.8 800 ~ CQ AF LA3WJA JP32 200700 -4 0.2 2403 ~ <5Z4/G3AB> IZ8JFA
200315 -19 2.4 916 ~ BIEKAE IZOXYX JNé2 200730 -9 0.1 2401 ~ <5Z4/G3AB> SVILIO §
£ > £
[ cq only Log Q50 Stop Monitor Erase Decode Enable Tx Halt Tx
. 7 074 000 ] Tx even/1st |_‘
’ Tx 2832 Hz |2 Hold Tx Freq |> Calling CQ Answer
o
DX Call DX Grid a v @ G
80 [
| 574/G3AB || | [Rx 2901 1z 12 ] 3 =
o Report-19 |
RRR 7
40 Lookup Add Auto Seq Call 1st
20 : | <574/G3AB > SMTIUN JO65 | Cancel
2020 jan 07
0
0 20:16:07 (st v gr ] —
[PFET Last Tx: <524/G3A8> SM7IUN JO65 015 WD:14m




D 9:07:35 pm - Dimension 4

Server l

Accurate time is essential C——

tme-c timefreq bide. . US CO: NIST Boulder Laboraton SNTP —_—
bme-d imefreq bide. . US CO. NIST Bouldar Laboraton SNTP Heidp
nip2 wnonavymd  US DC U.S. Naval Observatory SNTP

| bek usno.nayy mil US DC: US. Naval Observatory SNTP v About

Setyerlﬁ i _gdd J Ext ]
. . . . Location| gt |
* Timing needs to be within 1 second. = Een
NO'“; -~
P 1 1C — 200245 -8 0.3 201 ~ ECSCFV SV3AQT -07
www.time.is — checks your clock. 200245 -8 0.3 201 - ECSCEV SVIAQT -0 i
200245 -16 1.0 729 ~ PA3FRZ FEBHK JN24 B4
° LN 1 ith 1 200245 -18 0.3 1095 ~ MWOCSO TATLZE KN90 mnmced
The bUIIt N W|ndOWS faC”Ity for tlme 200245 -14 1.8 1414 ~ ZSEGTE EALAGP INT3 fintray
. . . 200245 -9 0.5 1563 ~ TF3PPN M7REEK I093 i
synchronization is usually not 200245 -21 0.3 2208 - ZSEGTK GOCQZ 091 B
200245 -19 B 2601 ~ F4ERS RVEHEG R-10 =
adequate 200245 -10 0.1 &&62 ~ TUR3EC HABRC RR73 B
———————————————————————————————————— 4 0m
° Me,nberg NTP and DlmenSIon 4 are 200315 -10 0.4 201 ~ ECSCFV SV3AQT RRT3
200315 2 0.6 325 ~ COQ RWEAIC KN96
. . . . 200315 1 0.1 377 ~ SK20D EW4C -05
popular time synchronization clients. S L 0l T FRAOD EREC O
200315 -19 PW4 916 ~ BIGKAE IZOXYX JN62
£
[] €q only Log QSO Stop Monitor
prmmmll 7074000 A



https://www.time.is/

Getting Started

Adjust slider until
Select band Use Tune to check :
transmit power
Select mode P
power level
drops
200915 -24 0.4 437 ~ EASHM GW4AYJ IOS81 200530 Tx 1100 SMTIUN JO&5
00915 0 0.1 595 ~ CQ LZ2RR KN1Z 200700 -4 0.2 2403 ~ TZEJFA -15
00515 -21 0.7 2203 ~ <RSJBF/1> GOCQZ -14 200730 -9 0.1 2401 ~ <5Z4/G3RBR SVILIQ KMI1S
IQ-‘-.-".fSJT-}{ v 1.2 by ENUT 00915 -2 0.1 573 ~ PASFRZ URSCFC RRT3 w||(2z00900 -10 0.1 2401 ~ <5Z4/G3AB> SVILIQ EM1ES W
File —Configurations View \ Mode Decode Save < > < . >
ET4 ] &2 only Log QS0 Stop _ Erase Decode Enable Tx Halt Tx Tune Menus
[+ T evenf1st —
® | FT& " [~ -
——————— o - 1@ 7,074 000 [T 1100 fz 2] & Hold TxFreq = Caling CQ Answering CQ ™
152030 -14 -0.3 2¢ s DX Call DX Grid i \d |£; cQ Grid
—————————————————— &0
152045 -11 -0.1 1I TT9+1TES | VsHH | PG13 | [Rx 2001 1 5] |“T~ dB R-+dB »
152045 0 0.3 : &0 Az290 13638 km
152045 3 0.2 I3 40 Lookup Add [+ auto seq [~] call 1st RR ?3
152045 -11 -0.2 & QRAG4
152045 —11 -0.1 4 20 5020 ian 07 | <524/G34B> SM7IUN 1065 | ® Genmsg
152045 -5 0.8 7 ISCAT 0 UV ) | v|DFreems
152045 0 -0.0 1€ MSK 144 71dB 20:09:34 28261 VY QR ?
152045 -9 0.0 1]
152045 -2 0.3 1: WEPR [REEETRG T [EET Last Tx: <574/G3AB > SM7IUN 1065 e 4/15 WD:14m
152045 -24 1.9 1
152045 13 0.1 1¢ Echo
152045 -17 -0.0 1f
152045 -6 2.1 1 Fregcal Adjust AF level as high as possible
152045 -22 -0.0 20
152045 -12 0.0 2252 ~ GMOTKB GOI without ever turning red.




WSJT-X Main Screen

All QSO activity
in the receive
spectrum

@ WSIT-X 212 byKUT
Fie Confgrators Vew Mode Dotode Sae Toos Held

Stations calling
“CQ” are
highlighted in
green

Mentions of your
call are highlighted
in red

Band Acuvity R Fregquency

[201100

n
WETRLS
PETER

-1 L 30555 T Sl" OYSEY Eﬂ!ﬂ 05 ~
) w,qﬁxw {185935 -7 0.0 1374 ~ GIVEG OYSET R-10
3 2 1236 - <O DX LY2GV X015 {z00000 Tx 1633 -~ QYSET SMTIUN GOS8
201100 =3 0.2 1403 - DHIKD F4ERS -10 {300G13 -7 0.0 1374 ~ G3URG OYSET 73
201100 -5 0.1 1536 - CHESV YOSYIT R-ie | 200030 ™% 1693 ~ OYSEY JMTIUM JO€S
01100 -2 -0.1 1653 - FEYEAD RIEM KO8$ [300655 -6 0.1 1374 - SMIHOW OYSET -13
201100 =15 0.1 1758 - VEIAC R3SV K054 | 200200 Tx 1683 ~ OYSET SMOION JDEE
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Where to send and receijve
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The Looks and Sounds of FT8
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Single FT8 signal An entire FT8 sub-band

Audio courtesy of Dave le Vasseur, NODL



Typical QSO sequence

Select a clear transmit slot with Shift-Click.
Avoid transmitting on the same offset as the
station you call.

Double-Click to call a station calling CQ.
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Typical contact — message exchange

Party station You

CQ ZL2LW RF80

ZL2LW SM71UN JO65

SM7IUN ZL2LW -18

ZL2LW SM7IUN R-16

SM7IUN ZL2LW RR73

ZL2LW SM7IUN 73




Sometimes magic happens

0el000 Tx 1357 ~ CQ SMTIUN JO&35



Spotting: PSK Reporter

On  all bands ¥ |, show signals ¥ rcvd by v | the callsign ¥ sm7iun using allmodes ¥ overthelast 24 hours v Go! | Display options Parmalin

Automatic refresh in 3 minutes. Small markers are the 1621 transmitters (show loghook) heard (distance chart) at SM7IUN (22426 reports, 135 countries last 24 hours; 158269 reports, 150 counines last week)

There are 3357 active monitors: 1031 on 40m 284 on 80m, - , 109 on 60m, , 60 on 2m, 56 on 6m, 33 on unknown, 4 .4 on 600m, 23cm, 3 on
4m, 2 on 2200m Legen

—
——"

(distance chart) at SM7IUN (24775 repn. 143 countries last E hours; 160391 reports, 149 countries last week).

Rx at Thu, 21 Mar 2019 17:14:45 GMT X
From ZL2IFB in Hawke's Bay, New Zealand
Loc RF80hI44tt by SM7IUN

Distance: 17844 km bearing 40

Frequency: 3.573.960 MHz (80m), FT8, -17dB
Last LoTW upload: Thu, 07 Mar 2019

o

watnbuto

Statistics — Comments 1o Philip Gladstone — Online discussions Reception records: 6,529,442,773 (150/sec) — Hosting by Fast Serv Networks, LLC



There is also real space communication

\
The ARRL »*
\ /1 5 .
adio Relay ngfcugni:fﬁ that \Y
s Hartig, DL1VPL

X B

R SRR AR

The American Radio Relay League, Inc.

DX CENTURY CLUB

This Certifies that
‘Thomas Hartig, DL1VPL

Has this day submitted evidence to the American Radio Relay League showing two-way
communication with other amateur stations in at least one hundred different countries.
This certificate recogni: standi rf and attests to membership in the

DX Century Club.

'S P

2 Meters

#170 /Q/ g )
A ATE Ksul

August 5, 2017

EENIYEY




Resources

* Lecture on weak signal communications by Joe Taylor
https://youtu.be/233HQs 8JGQ

* Lecture on the evolution of FT8 and FT4 by Joe Taylor
https://youtu.be/2Pd7zB40xdY

 Joe Taylor’s web page at Princeton University
https://physics.princeton.edu/pulsar/k1ijt

* Ham radio science organization
http://www.hamsci.org/



https://youtu.be/233HQs_8JGQ
https://youtu.be/2Pd7zB40xdY
https://physics.princeton.edu/pulsar/k1jt
http://www.hamsci.org/

Table 1: Parameters of the Slow WSJT-X Protocols

Bandwidths (BW) are for the narrowest submodes. S/N threshold is referenced to a 2,500 Hz bandwidth
at a 50% probability for decoding of an unfading signal.

Mode

FT8
JT4
JT9
JT65
QRA64
WSPR

#Modulation includes one additional tone used for synchronization.

FEC type
(n,k)

LDPC(174,87)
C(206,72)
C(206,72)
RS(63,12)
QRA(63,12)
C(162,50)

qm Modulation

13 8-FSK
12 4-FSK
1 34# 9-FSK
6 6# 65-FSK
6 6 64-FSK
12 4-FSK

Keying rate,
baud

6.250
4.375
1.736
2.692
1.736
1.465

Table 2: Parameters of the Fast WSJT-X Protocols

50.0
17.5
15.6
177.6
.1
2:9

BW, Hz

Sync energy

0.27
0.50
0.19
0.50
0.25
0.50

TX duration, s

12.6
471
49.0
46.8
48.4
110.6

S/N threshold,
dB

—20
—23
=27
=25
—26
—28

MSK144-Sh is the optional short-message format in the MSK144 protocol.

Mode

ISCAT-A
ISCAT-B
JTOE
JTOF
JT9g|
JTOH
MSK144

FEC type (n,k) gm

LDPC(128,80)

MSK144-Sh LDPC(32,16)

Mod

— 42-FSK
— 42-FSK
9-FSK
9-FSK
9-FSK
9-FSK

— = W WwWww
H o H

4
]
y
]
y
y

OQPSK
OQPSK

#Modulation includes one additional tone used for synchronization.

21.5
43.1
25
50
100
200
2,000
2,000

Keying rate, baud

BW, Hz

905
1809
225
450
900
1800
2400
2400

0.17
0.17
0.19
0.19
0.19
0.19
0.11
0.20

Sync energy

Message duration, s

1.176
0.588
3.400
1.700
0.850
0.425
0.072
0.020
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