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FT8/FT4 Protocol

FT8 15 sec. TX & RX cycle / 8 tones MFSK
FT4 7.5 sec. TX & RX cycle / 4 tones MFSK
77 bit data payload + FEC sent twice
Standard call signs are compressed to 28 bits

13 characters of free text

Non-standard calls are sent as characters and
are “hashed” e.g. Show up as <P500ABCD>

See WSJT-X 2.1.0 Users guide




The PC

Some what newer PC with Windows 7 or
newer. Multicore processor is better.

May also use Linux or MacOS

Need sound card & serial port(s) or USB
port(s)

Install from
https://physics.princeton.edu/pulsar/k1jt/wsjtx.html

RTFM



https://physics.princeton.edu/pulsar/k1jt/wsjtx.html

PC Time

FT8 +-2sec (FT4 +-1sec)

Decodes better at +- 1 sec (FT4 +- 0.5 sec)
Use browser & check PC time @ www.time.is
Set Windows time manually vs. WWV or
Install Dimension4 or Meinberg ntp

Observe DT column in WSJT-X




PC-Radio Interface

- RX and TX Audio
« PTT
» Radio Control ( CAT )




PC-Radio - Audio

» Depending on radio and PC configurration

- PC sound card to/from radio

e Transformer isolated TX & RX
« Commercial interface ( Rigblaster, etc. )

e Turn off PC sounds if using default PC sound
card

e Turn off PC sound card processing
- External USB sound card ( Signalink, etc. )

- USB to sound card in the radio
- SDR - Digital audio via VAC/DAX
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PC-Radio - PTT

» Depending on radio and PC configurration

- PTT via RS-232 port DTR/RTS to PTT port on
radio with DC level translation ( RigBlaster )

- PTT via VOX ( if supported by radio or
Signalink )

- PTT via CAT ( if supported by radio )




( PC-Radio — Control (CAT)

+ RS-232 serial COM port

- May need USB to Serial converter
« USE FTDI
- Need cable with correct connectors

- Need to match baud rate, data format
 USB to COM port in radio

e SDR use VSP
e Flex use TCP

) e — e




The Radio - Tx

Use Digital mode if available else USB
No Tx signal processing or Tx EQ

Do not overdrive TX audio stages

No or little ALC indication

Control RF output with audio/WSJT level
controls

May need to set the SC playback audio level
in the PC
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The Radio — Rx

» Use reduced RF gain
- Some may wish to turn AGC off

» Adjust radio audio/RF for green in WSJ
- 20-30 with quiet channel noise

- Less than red with strong signals
- May need to set PC Recording SC gain

- May need to Configure Windows 10 to allow
apps to access Mic inputs




WSJT File

WSIT-X - NEW ~2.1.0 by K1JT

FE Configurations  View Mode Decode Save Tools Help

Open Ctrl+0

R.x Frequency

Open nextin directory I }km
Decode remaining files in directory shift+Fa
Delete all *.wav & *.c2 files in SaveDir ¢
Erase ALL.TXT
Erase wsjbi_log.adi
Erase WSPR hashtable
Reset Cabrillo log ...
Export Cabrillo log ...
Open log directory ¢
Settings... ¢
Bt Erase Decode Enable Tx Halt Tx Tune Menus
i L
[] Txeven/1st f i i .
14-0?6 DDU [ ] Hold T Freg = '. Generate Std qus | Mext Mow E
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_BD — = =
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< | | o B | |-
| | © [ =4
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2019 Oct 10 :
20:38:25 | | © S :
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WSJT Settings General

General Radio Audio Tx Macros Reporting Frequencies Colors Advanced

Station Detail Q
[] AutoGrid | ~
My Call: My Grid: utoGrid  IARU Region: AH

Message generation for type 2 compound callsign holders: IFuli callin Tx3

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

Blank line between decodin rinds
u e Decoded Text Font... |

[ ] pisplay distance in miles
Ty messages to Rx frequency window
[ ] show DXECC, grid, and worked-before 51@ Show principal prefix instead of country name

Behavior
[ ] Monitor off at startup [] Enable YHF JUHF Microwave 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 zending 73 [] becode after EME delay

[] caling CQ forces Call 1st

[] alternate F1-F6 bindings Tx watchdog: |6
[] cw ID after 73 Periodic CW ID Interval:




| WSJT Settings Radio

I ettings

General Radio Audio Tx Macros Reporting Freqguendies Colors Advanced

Rig: |Mone ¢ V| Poll Interval: m
CAT Control ol PTTMethod el

Serial Port: | COMS - (@) vox (O DR
Serial Port Parameters CAT () RTS
Baud Rate: |4300 w Fort: | COMS e

Transmit Audio Source

Data Bits
Rear/Data FrontMic
Default Seven Eight
Stop Bits Mode
Default G Two Mone L USE Data,Phkt
Handshake
andsna $ Split Operation
Default |
i i None Rig Fake It
XOMNXOFF Hardware
Force Control Lines 0
oTR: | O Re | =l  TestCAT | TestPTT




SJT Settings Audio

General Radio Audio Tx Macros Reporting Freguencies Colors Advanced

Soundcard

Input: | Default Input Device ¢ v | Mono |

Output: | Default Output Device ~ | Mona |
Save Directory

Location: C:/UsersfalfAppData/Local MSIT-X - NEW save | Select |
AzEl Directory

Location: C:/UsersfAL/AppData/Local WSIT-X - NEW Select

Remember power settings by band

|:| Transmit |:| Tune




ok || cancel




| WSJT Settings Reporting

General Radio Audio Tx Macros Reporting Freguencies Colors Advanced
Logging
[] Prompt me to log QS0 ¢ Op Call:

] Log automatically (contesting only)

[] convert mode to RTTY L\\?
[] dB reports to comments

[] Clear D% call and grid after logging

Metwaork Services

[ ] Enable PSK Reporter Spotting

UDP Server
LDP Server: |127.0.0.1 | [ Accept UDP requests
LUDP Server port number: |223?' |i!| (] Notify on accepted LIDP request

[ ] Accepted UDP request restores window

Secondary UDP Server (deprecated)

[] Enable logged contact ADIF broadcast

Server name or IP address: |12]".U.U. i |

i

Server port number: | 2333




General Radio Audio Tx Macros Reporting Frequencies Colars Advanced

Frequency Calibration
Slope: 0,0000 ppm 5| Intercept: 0.00 Hz 2]

Warking Frequencies

IARL Region Mode FreqLTency "
Al g 10,140 000 MHz (30m)
Al FT4 10,140 000 MHz (30m)
Al FTs 14,074 000 MHz (20m)
All JTas 14,075 000 MHz {20m)
Al 79 14,078 000 MHz (20m)
All FT% 14,080 000 MHz {20m})
Al WSPR, 14,095 600 MHz (20m) ¥
Station Infarmation

Fay
Band Offset Antenna Description




SJT Settings Colors

General Radio Audio Tx Macros Reparting Freguencies Colors Advanced

Decode Highlightling I}

Hew CQ Zone om Band [£/g unset]
[] New ITU Zone [f/g unset]

|:| Hew ITU Zone on Band [f£/g unset]
HNew DXCC on Band [£/g unset]

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

[] New Call on Band [f/g unset]
[] LotW User [b/g unset] W

| Reset Highlighting |

[] Highlight by Mode Rescan ADIF Log
[] Indude extra WAE entities

Logbook of the World User Validation

Users CSV file URL: |htt|:|s:,"ﬂntw.arrl.urgﬂnm—user—acﬁuity.csu | | Fetch Mow |

Age of last upload less than: |365 days Ii”




| WSJT Settings Advance

General Radio Audio Tx Macros Reporting Frequendies Colars Advanced

IT65 VHF JUHF Microwave decoding parameters Miscellansous

Random erasure patterns: |5 EH Degradfi:}[N of .wav file: |D.U dB b
Agaressive decoding level: m Receiver bandwidth: |EEUU Hz :;—E
Two-pass decoding Tx delay: 0.2 s e
Tone spading
Elx2 (x4

Waterfall spectra
(® Low sidelobes () Most sensitive

@Jecial operating activity: Generation of FT4, FT3, and M5K 144 messages

Faox ODLlnd

MA VHF Contest ARRL Field Day FD Exch:

EU YHF Contest RTTY Roundup messages RTTY RU Exch:




File | Configurations View Mode Decode Save Tools Help
Clone Rx Frequency
Reset ;ﬁam 1
Rename ...
[] cq anly Log Q50 | Erase . Decode Enable Tx _. Halt Tx . Tune | [«] Menus
|:|Tx even/1st r__.- _ ] )
= 1@ :
14 0?8 DDU m |:| Hold Tx Freq el Generate Std Msg_s | Mext MNow
@ | | o | W
30 : | o . =
E | || ||Rx 1500 Hz-:_;| > | | O [z
o0 | | o [ma
| | © [ixa |
2019 Oct 02 | ~| O [
16:05:07 | | © BN
73 7/60  WD:6m
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WSJT View

LWSIT-X - NEW w210 by K1JT

File Configurations = View Mode Decode Save Tools Help
Waterfal Rx Frequency
e @ o epmese | sessage
_— Message averaging i
Echo Graph F8
Fast Graph Fa
Contest log
Fox log
Color highlighting scheme
[ ] cqonly LagQSD _ Erase Decode Enable Tx _. Halt Tx " Tne [] Menus
DT}( even/ist o _ : .
- . 14 078 DDD m DHulde Freq ;} ) Generate Std MSQS . Mext Mow Pwr
=y | © EE |
s : |*“' R =
I H ||F'.x 1500 Hzé-;:| 2 | | O 2]
s | | O 3]
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16:06:17 | | © EEEN
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WSJT Mode

WSIT-X - NEW w210 by K1JT

File Configuratons View Mode Decode Save Tools Help

FT4 Rx Freguency

T4 _

s

JT9+1Ta3

ITe5

ORAS4

ISCAT

M5k 144

WSPR

[]cqonly |_ Log QS0 | e | Erase | | Decode | ‘ Enable Tx | | Halt Tx | | Tune | Menus

[] Tx even/1st |": .
roimre > | Gt | vex tow P

- | ] T §| | O [t ] .'
[ | || | [Rx 1500 Hz 3] |{'_1_ | | O [=2 ] .
e Report-15 1% | o Sl | |-
40 | lookip | Add |Enum5eq b call 1st | | O [T i
2019 Oct 02 | v o B | |

16:09:12 | | @ [m6] | -
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| WSJT Decode

| WSIT-X - NEW v2.1.0 by K1T
File Configurations View Mode e Save Tools Help
Band Fast Rx Frequency
o » MNaormal UIC dB DT Freg

& Deep I

Ocqoiy | Loggso | stop  ((Momr ) | Ease || Decode || Enabletx || Hattx || Tume | [ Menus

[]Tx even/1st [i
- . 14 D_’B DUU m |:| Hu|d T« Freq } | Generate Std MSQS | Mext Mow Pwr
. i A | | ¥ | :]_ O | Tl | B
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Report-15 |+

2019 Oct 02 o EEE | |
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| WSJT Save

| WSIT-X - NEW v21.0 by K1IT

File Configurations View Mode Decode Save Tools  Help

]

Band Activity .FEI)E M Rx Frequency
e Save decoded UIC dB DT Freq  Messan
Save all
Ocqoty | Logqso || swp | (MG | Ease || Decode || EnableTx | HaltTx || Tue | [AMenus
[ ] Tx even/1st
¥ 7 —
14076 000 e o | Gttt on "

LR
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WSJT Tools

File Configurations View Mode Decode Save  Tools  Help

LUWSIT-X - NEW v21.0 by KT

Band Activity Erase reference spectrum Rx Frequency
UIC dB DT Freq  Message Measure reference spectrum Fr Message

Measure phase response b
Equalization tools ..

Execute frequency calibration cyde

Solve for calibration parameters

[1cqonly Log Q50 . | . Erase . Decode Enable Tx _. Halt Tx . Tune [ Menus
DTxeuenIlst f } i i .
S 14076 000 i C [ oottt P
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WSIT-X - NEW

File Configurations View

v2.1.0 by KIT

Mode Decode Save

Band Activity

&m d8 DT Freg  Messages

Tools | Help

Release Motes

[]coonly

Log Q50

. |:| Tx e'u'en,."lst |:F
_ . 14. 0?8 000 m Tx 1500 Hz %] [] Hold Tx Freg E

2019 Oct 02
16:08:19

Ency
Onneser e |\ g
Local User Guide
FT8 D¥pedition Mode User Guide
Quick-5tart Guide to WSIT-X 2.0
Download Samples ...
Keyboard shortouts
Special mouse commands
List of Type 1 prefixes and suffixes
Copyright notice Shift+F1
About WSIT-X 1 1
tTx | Tune Menus
Generate 5td Msgs | Mext Mow "
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2500

3000

5 = = E
e £ : = e
[Bins/Pixel 5 3| |start 200Hz [S alette | Adjust... Flatten [ ] RefSpec . . Spec 30 % [
=Rk s |[NAvg 2 = Default ~ | | | Cumulative ~ . . =
Band Activity Rx Freguency
oUTC dB DT Freg Message UIC dB DT Freg Message
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Live Demo




TX Audio Harmonics

& WSIT-X - Wide Graph
[] controls 500




M= e — F—
TX Audio Harmonic Control

 TX Audio Levels

* Tone vs TX passband

- VFO A_B Switch on TX ( Split op — RIG )
- VFO Shift on TX ( Split op - FAKE IT)




Contact hints

» TX/RX Frequency navigation
- TX Hold

» Odd/Even TX cycle

- Fox/Hound
- Pre arranged schedule / EME / MS

- Auto Sequence
» Call First
« TX4 - RRR vs RR73

N e s




Fox & Hound

On DX-pedition pre-announced frequencies
DX always Tx even/1* time slot
DX may have more than one TX carrier below 600 hz

DX may response to more than one hound at a time per
carrier

Hounds call above 1000 hz

Hounds frequency will shift during a successful QSO
Enforced TX time out when hound calling fox

Read DX-pedition announcement

Read WSJT-X DX mode user guide




Other Stuff

» Configurations
» Contesting
» False Decodes

» Other Logging options - Import .adi or Real
time

 Time Check - DT
* Tool Tips
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