
Overview of WSJT-X 
FT8*& FT8 Dxpedition Modes 

Richard C. Jaeger, K4IQJ 
Auburn, AL 

March 27, 2018 
K4IQJ@mindspring.com 

*Franke-Taylor 8-FSK 
 
Much Material Borrowed from References [2-4] 



INTRODUCTION 
FT8: Rapid Acceptance/Usage 
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2 Hour Mode Count 
3/26/17  8:15 AM 
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INTRODUCTION 
WSJT-X Software Package 

•  WSJT-X Overview 
–  WSPR 

•  Beacon Mode - 2 Minute TX Segments 

–  MSK144 
•  Meteor Scatter – 5, 10, 15, or 30 Second Segments 
•  Offset Quadrature Shift Keying (OQSK) 

–  JT65 (JT9/JT4) 
•  65 (9/4) Tones - 1 Minute TX Segments 

–  FT8 
•  8 Tones – 15 Second Segments – BW ≈ 50 Hz 

•  Highly Structured QSO’s 

 



WSJT-X 
Frequencies 
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[2] Joe Taylor, K1JT, Steve Franke, K9AN, and Bill Somerville, G4WJS, 
“Work the World with WSJT-X, Part 1: Operating Capabilities,” QST, pp. 
1-7, October 2017 

Subject to 
Change 



WSJT-X 
Mode Parameters 
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[3] Joe Taylor, K1JT, Steve Franke, K9AN, and Bill Somerville, G4WJS, 
“Work the World with WSJT-X, Part 2: Codes, Modes and Cooperative 
Software Development,” QST, pp. 1-6, November 2017. 

LDPC:  Low Density Parity Check Code 
C: Convolutional Code 



FT8/JT 
Structured QSO’s 
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•  Message 
–  2 Call Signs 
–  Grid Square, signal report, RRR, 73, etc. 
–  Can construct your own 

•  13 Character Limit  -  Spaces Count! 

Tab 2 



FT8 
Technical Overview 

•  T/R Sequence length:  15 Sec 
–  Message 12.6 sec 
–  Decoding 2.4 Sec 

•  Message: 2 Call Signs, Grid Square, Control 
•  Message length: 75 bits + 12-bit CRC (87 Bits)  

–  28 bits/call sign, 15 bits for grid locator, 4 control bits 
–  Message: 2 x 28 + 15 + 4 = 75 

•  Forward Error Correction (FEC) 
–  LDPC* (174,87) 

•  8 Tones – One/Symbol + Sychronization 
–  Frequency Spacing: 6.25 Hz 
–  BW ≈ 50 Hz 

•  Multidecoder 
–  Decoding Threshold:  -20 dB S/N 
–  Finds & Decodes all FT8 Signals in the Passband 

•  Optional auto-sequencing/auto-reply to CQ  
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*Low Density Parity Check 



WSJT-X 
Coding & Decoding – High Complexity 
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[3] Joe Taylor, K1JT, Steve Franke, K9AN, and Bill Somerville, G4WJS, 
“Work the World with WSJT-X, Part 2: Codes, Modes and Cooperative 
Software Development,” QST, pp. 1-6, November 2017. 

1.  Generate Message 
2.  Compress Message to k symbols of q bits/symbol 
3.  Add Error-Correcting Redundency to Produce a Codeword of n Symbols 
4.  Add Sync Pattern and Modulate onto Carrier 
5.  Transmit Modulated Waveform 
6.  Receive, Demodulate to Yield n Symbols Including Errors 
7.  Decode n Received Symbols to Recover k Error-Free Message Symbols 
8.  Decompress k Symbols to Recover Original Message 
9.  Deliver Message to User 

Bits & Messages & 
Symbols  

& Codewords 
 

Complex! 

LDPC (n,k) 



Clock Synchronization 
Required in All Modes  (FT8 Example) 

•  Transmission Starts 1 Second Into a Given 
Time Block 

•  Timing is Critical to Decoding! 
•  Be Sure Your Clock is Correct (Network Time) 
•  Receiver Calibration is Also Important 
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t 



WSPR Spectrum 
Transmissions in Progress (20 M) 
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WSPR Signals 

Nearby  
RTTY 
Signal 

2 Min 

Freq. 

“0” = 14.0956 MHz 



WSPR 
Transmissions in Progress  (Spectrum) 
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WSPR Signals 

Short 
RTTY 
Signal 

WSPR ?? 
Out of Range ?? 

9 Stations  
Decoded 

2 Min 

“0” = 14.0956 MHz 



WSPR 
Transmissions in Progress  (Decoding) 
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MSK144 
Receiving Meteor Scatter 
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Time (Seconds) 

Continuous 
Decoding 



FT8 QSO’s on 40M 
Same Frequency (Half Duplex – “Simplex”) 
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15 
Sec 

FT8 Signals ≈12 7.074 MHz 



FT8 QSO’s 
Same Frequency (Half Duplex – “Simplex”) 
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[4] 
CQ W3JX FM19 
W3JX K4IQJ EM72 
K4IQJ W3JX  -10 
W3JX K4IQJ R-15 
K4IQJ W3JX 73 
W3JX K4IQJ 73 

Ideal  

15 SEC 
SLOTS  
OFTEN  

SHIFTED 

Often a 
Second CQ 



FT8 QSO’s on 40 M 
Same Frequency (Half Duplex – “Simplex”) 
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“0” = 7.074 MHz 



FT8 QSO’s 
Working Split 

3/27/18 RCJ - 17 

[4] [4] 



FT8 QSO’s 
QRM Mess!   Responders Not Split! 
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[4] DX Station Freq. 



QSO – QRM on DX TX Freq. 
One Answering Station Split 
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[4] DX Station Freq Smart Caller 
Above or Below 



FT8 Dxpedition Mode 
QSO’s in Progress 
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DX TX 
5 Signals 

Responders 
(Hounds)  

DXpedition        Callers 
    (Fox) 1 kHz 

5 kHz 



FT8 Dxpedition Mode 
K4IQJ QSO in Progress 
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•  THANK YOU FOR YOUR ATTENTION 

•  QUESTIONS? 

k4iqj@mindspring.com 
 
       www.k4iqj.com 


