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Session Objective S

We're not going to discuss or debate contest
rules. They are what they are....follow them or
change them

We're not going to debate FT8 as a mode

compared to CW, SSB, AM or Spark
o We will discuss how to implement it into your station

FT8 is simply a “Disruptive Technology™!
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Disruptive Technology TR

Technology that is new and constantly
Innovating

Initially only appeals to a small group

They disrupt by creating new users and
challenging existing technology

Examples

e Email & social media transformed the way we communicate
e Cell phones disrupted the telecom industry

o Notebook computers & tablets created a mobile workforce
e FT8 has transformed amateur digital communications
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BREAKING

NEWS
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BREAKING "%

NEWS
FT4

More on this later
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First — A Bit of History $322.

Created by Dr. Joe Taylor, K1JT
e Astrophysicist & Nobel Laureate
e Nobel Prize in Physics - 1993

e Discovered new type of pulsar that has opened up new
possibilities for the study of gravitation.

WSJT Originally Released in 2001

e Has undergone major revisions since then
e Became “Open Source” in 2005

e Original version up through “WSJT7” contained 16
different modes
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WSJT-X 2.0 Modes sesee

O Different Protocols or Modes

FT8,JT4, JT9, JT65, QRA64, ISCAT, MSK144,
WSPR and Echo

First 5 are for making reliable QSOs under

extreme weak signal conditions
o All use nearly identical message structure and source
encoding.
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WSJT-X 2.0 Modes seste

JT65 and QRA64 were designed for EME
(moonbounce) on the VHF/UHF bands

e Also proven very effective for worldwide QRP
communications on HF

MSK144 and ISCAT are “fast” protocols
designed forionized meteor trails, aircraft scatter
and other types of scatter propagation
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WSJT-X 2.0 Modes sesee

WSPR (pronounced Whisper) stands for “Weak
Signal Propagation Reporter”

e Designed for probing potential propagation paths
using low-power transmissions.

Echo mode allows you to detect and measure
your own station’s echoes from the moon, even
If they are below the audible threshold
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WSJT-X 2.0 Modes seste

Free software & documentation
Download from WSJT “Home” is at:

https://www.physics.princeton.edu/pulsar/K1JT/
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WSJT-X 2.0 Modes

WSIT-X v2.0.0 by KUT
File Configurations View Mode Decode Save Tools Help

Band Activity

Rx Frequency

W

| (oo ) [ goee

[Jcqonly | logoso || stop

|| Decode

|| Enable Tx ||

Halt Tx

| E Menus

[ ] Tx evenf1st
. 50'313 DOO [w] Hold T Freq |;
Cooxed [ oxed [ ][v ]

30
|

| [Rx 935 Hz [o]

| E Auto Seq

EeET ||
Az 251 16553km

lookup | | Add

2019 Mar 30
17:03:24

[ call 1st
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| Generate Std Msgs

Mow

[ESET W5ZN EM45

Tx 1

) |EsET wszn 15

[ESET W5zN R-15

[EGET W5ZN RRR

|ESET W52ZN 73

lcQ wiszN Emas
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WSJT-X 2.0 Modes

WSIT-X v2.0.0 by K1T

Configurations  View Mode Decode Save

Tools  Help

Open Ctrl+0
Open next in directory F&
Decode remaining files in directory Shift+F6

Delete all *.wav & *.c2 files in SaveDir
Erase ALL.TXT

Erase wsjtx_log.adi

Reset Cabrillo log ...

Export Cabrilla log ...

Open log directory

Settings...

Exit

REx Frequency

Ll

b

B [ g

|| Decode

|| Enable Tx || Halt Tx

| E Menus

] T evenf1st

[a][v]

80
[ eeer |

| [Rax 935 Hz [&]

Az: 251 16553 km

Report -15

lookup || Add

| E Auto Seq

2019 Mar 30
16:51:58

|
[w] Hold Tx Freg r‘

[ call 1st
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| Generate Std Mags

Pwr

[ESET W52ZN EM45

[ESET wszM -15

[ESET WS5ZN R-15

[EGET W5ZN RRR

|ESET W52N 73

lcQ wszn EM45
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WSJT-X 2.0 Modes
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General | Radio I Audio I T Macros I Reporting I Frequendes I Colors I Advanced |

Station Details

Message generation for type 2 compound callsign holders: |FL.||| callin Tx1 -

Display

[ Blank line between decoding periods
Display distance in miles
¥ pisplay - Decoded Text Font...

[ Tx messages to Rx 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-dick on call sets Tx enable [] single decode

[#] Disable Tx after sending 73 ["] Decode after EME delay

Tx watchdog:
[] cW ID after 73 Periodic CW ID Interyal:
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WSJT-X 2.0 Modes

Genera| | Radio | Audio I Tx Macros

Reporting

Freguencies I Colors I Advanced |

Rig: |Elecraﬂ: K3KX3

CAT Control

Serial Port: | COM11

Serial Port Parameters

Baud Rate: | 38400

Data Bits

() pefault ) Seven (@ Eight

Stop Bits

() Default ® One ) Two

Handshake

() Default ® Mone
) MONfOFF (O

Hardware

Force Control Lines

OTR: I:I RTS:

FTT Method

) vox Oo
® RT:

O caT

= | Poll Interval:

Port: | COM11

Transmit Audio Source

RearData Front/Mic

Mode

) None () use (®) Data/Pkt

Split Operation

® Nome @] Rig

Test CAT
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WSJT-X 2.0 Modes soste

General | Radio | Audio | Tx Macros I Reporting | Frequencies | Colors I Advanced | General | Radio | Audio | Tx Macros I Reporting | Frequencies Colors I Advanced |

Soundcard Soundcard

Input: |Microphone (Realtek High Definition Audio) - | |Mono - | Microphone (Realtek High Definition Audio)

Output: |Speakers (Realtek High Definition Audia) «| [Both -] OulpUt: (Line (Xonar U7)

Save Directory

Save Directory
Location: C:/Users/\W5ZN-50/AppData Local \WSIT-X fsave Location: C:/Users/\W5ZN-50/AppData Local \WSIT-X jsave

AzZEl Directory AzZEl Directory

Location: C:/Users/\W5ZN-50/AppData Local \WSIT-X Location: C:/Users/W5ZN-50/AppData /Local \MWSIT-X

Remember power settings by band Remember power settings by band

[] Transmit [ Tune [ Transmit [ Tune
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WSJT-X 2.0 Modes

WSIT-X v2.0.0 by KUUT

File  Configurations View Save Tools

Help

Tx Messages

R

E MSK 144

| loggso || stwp

| | Decode

| | Enable Tx | | Halt Tx T | [«] Menus

WSPR

= O -

L FregCal

[] T« evenj1st

FTol 100 o
Rx 1500 Hz =

[ eser |

| Report 0 o

Az: 251 16553 km

TR 155 |&

| Lookup | | Add

| Tx CQ 280 o] (]

2019 Mar 30
17:07:45

[Ish [] AutoSeq
] swL
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| Generate Std Msgs Mow

* |esET wszn EMas
—

y |E6EI'WEZN +00

[ESET W52ZN R+00

[ESET W52 RRR

| EGET W5ZN 73

|cq wszn Em4s

Pwr
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WSJT-X 2.0 Special Operating | ::::e

General I Radio I Audio I Tx Macros I Reporting I Frequencies I Colors | Advanced L
JT85 VHF JUHF Microwave decoding parameters Miscellaneous

Random erasure patterns: Degrade 5/M of .wav file: |0.0dB
Aggressive decoding level: Receiver bandwidth: 2500 Hz

[#] Two-pass decoding Tx delay: 0.2s

Tone spacing

[(xz x4

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

) Fox ) Hound

®) NA VHF Contest ) ARRL Field Day

FD Exch: I:I
RTTY RU Exch: I:I

() EU VHF Contest () ARRL RTTY Roundup
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WSJT-X 2.0 Modes soss.

e Your computer’'s time MUST be accurate
e How you do dat?
e Do NOT rely on the Windows time sync service

Time.is will identify your computers descrepancy
e Dimension 4 is my recommendation
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FT-8

Outgrowth of JT65

Shorter transmit-receive cycle
e Faster contacts — up to 4 times faster
e Can complete within 1 minute

Sensitivity down to -20 dB
Uses 8-Frequency Shift Keying format

o G o O
SNIVERSITY ICOM



FT-8 Six Meter Advantages sssse

Excellent for multi-hop sporadic E
o Deep QSB often times impacts normal mode Q’s

Operation centered on 50.313
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FT-8 Wide Graph sasse

¥ WSIT-X - Wide Graph

: . )
i i ! T
o] [start 300z [$]| Palette | Adjust... Fiatten [] Ref Spec () ()
ol [NAvg 5 || |Default - | | [Cumulative - {} {}
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FT-8 Main Screen cocee

WSIT-X v1.8.0 by KUT
File Configurations View Mode Decode Save Tools Help

Band Activity Rx Frequency

1764 AROMZ NERM -12 005545 1 0.2 1764 ~ ARAOMEZ NSNM -12 -
1105 CQ E6EID EM73

1404 ~ END THX 73 005600 4 0.5 §%2 ~ CQ AATA DM52
005628 Tx 89892 ~ DAATR WS5ZIN EM45
1456 QTGO WX4G 73

921 ~ MMOHVU W1UJ FN42
992 CO RAATA
005600 1315 ~ NSNM RAOMZ R+05 v
005600 1411 ~ KBSOTK N2ADV 73 [[>

-2
| Log QS0 | | Stop | - | Erase | | D | - | Halt Tx Tune | [w] Menus

005545
005545
005545
005545
005600
005600

[T S R T R e R ot

_ . 5.357 000 [T evenyist | Generate Std Msgs T

DXGrd  [Tx 992 Hz [o] [ Tx —Rx | |aa7a wszn EM4S
AATA OM52 | [Ry 952 iz [2] | RxeTx | |AA7A WSZN +04

Az 264 1693km [ Hokd Tx Freg |AA7A W5ZN R 404

Lookp | | | [Reports 2 [aa7a wszn RRR
[v] Autoseq [ call 1st AATA W5ZN 73
2018 Apr 02 |

[] MA VHF Contest

00:56:35 cQ W5zZN EM45
I W | e
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FT-8 Main Screen

WSIT-X v1.80 by KUT
File Configurations View Mode Decode Sawve Tools Help

Band Activity Rx Frequency

[005630 -10 0.2 1648 ~ CQ OKTGU JWes F3 =
005700 3 5 882 KEBBOTE ARATAR -01 QO5T00 3 0.5 852 -~ EKBEOTE AATA -01
005700 1 3 1411 CQ N2ADV FN23 Q05T71ls 3 -0.1 %936 ~ AJTA KBEOTE R-15
005715 3 -0.1 SBe AATHR KBBCTE ER-15 005730 5 0.5 95952 ~ FKB3OTK AATA RRT3
s [
3

y

005730 5 a9z EBBOTE ALTA RRT3 005746 TIx 992 ~ DATHA WSZIN EM45

005730 -2 1411 ~ CO N2ADV FN23 005800 2 0.5 992 ~ WSIN BATA +10

005815 Tx 8992 ~ DBATRA WSZIN R+02 A
005800 2 0.4 1411 ~ CQ N2ADV FHN23 <| | >

| logoso || stop || Monitr || Erase || Decode | - | HaltTx | [ Menus
|._‘
_ ] 5357000 |- |

DBKEI KGN [ 52 1z 6] [ Tx—mx | ' [arawszemss
| mara || owsz  |[rxes2 e ]| ReeTx |

| Az: 284 | | 1693 km [ ] Hold Tx Freg
Lookup Add

2018 Apr 02
00:58:20

I [ e

0
0
0.
Q.
0
0

| | Tune

Generate Std Msgs Par

|aa7a wsan +02

[aa7A wsZNR+02

|aA7A W5ZN RRR

|

E Auto Seq

[ cal 1st
[ MA VHF Contest

| aa7a wszn 73

[cQ wszn Em4s

| Tw: AATA W5ZN R+02
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FT-8 Main Screen cocee

WSIT-X v1.8.0 by KUT

File Configurations View Mode Decode Sawve Tools Help

Band Activity R Frequency

[005700 1 0.3 1411 ~ CQ N2ADV FN23 |, . ~ -
005715 3 -0.1 986 ~ BRATA KBSOTK R-15 005730 5 0.5 992 ~ KBSOTK AATA RR73
005730 5 0.5 992 ~ KBSOTK AATA RR73 005746 Tx 992 ~ AATE WSZN EM45
005730 -2 0.3 1411 ~ CQ N2ADV FNH23

Q005815 Tx 992 ~ DBATHA WSZIN R+02

005800 2 0.4 1411 ~ CO N2ADV FNZ3
005845 Tx 992 ~ DBATHR WSZIN 73 h

005830 3 0.3 1411 ~ COQ N2ADV FH23 hd (l | >

| Log Q50 | | | | Maonitor Erase | | Decode | | Enable Tx | | Halt Tx | | Tune | [w] Menus

. 5.357 000 [, ':..| Generate Saviegs Por

n

WBKESIT [BKGHN 1 o5z e [5] [ Tamrn | '~ [amawsavewss
| aara || ows2 |[rxooare 2] [ ReeTx | |aa7a WsZN 405

Az 264  1693km [ Hold T Freq |AA7A W5ZN R 405

lookep | [ Add | [aa7a wszn RRR
[v] Auto Seq [ call 1st AATA WS5ZN 73
2018 Apr 02 |

[] MA YHF Contest
00:58:45
[ Tw: AA7A WSZN 73 _| Last Tx: AATA W5ZN R+02

lcq wszn EM4s
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FT-8 What Freqg Am | On? sssse

My dial says 14080.0 but the station
was spotted on 14081.7

¥ WSIT-X - Wide Graph
Controls

¥ | [Default - | | [Cumulative

(= PR ¥
[Binspixel 2 [5] [start300Hz [S]| Palette | Adjust...
e z
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FT-8 Bandwidth sosse

An FT8 Signal has a 50 Hz bandwidth.
Should | use my CW filter to narrow my
receivers bandwidth?

¥ WSIT-X - Wide Graph
Controls

Spec 30 % v
Smooth 1
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FT-8 Narrow RX Filters cosee

Narrowing your receivers bandwidth
“may” improve the RX conditions.

1000 1500 200
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FT-8 Special Applications

Fox/Hound Mode

DGeeis 9) 1000 1500 X0 200

o
Fox {even times) P

Yo Hounds calling (odd himes)
Hounds in QS0 (odds|
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FT-8 Special Applications csese

Fox/Hound Mode °°

« |f you cannot copy the fox, DO NOT CALL HIM as
you will simply create QRM and aggravation.

« Even if by some miracle he responds to you, you
won'’t see his response and someone else may
miss out on a QSO as he tries to contact you in
vain.

« Simply be patient, watching the screen, poised to
pounce like a hawk (hound) when you do see
decodes from him.
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FT-8 Special Applications sssse

Fox/Hound Mode

* In DXpedition mode, a special hard-coded
timer automatically disables your
transmissions after 2 minutes without a

response

* During this time the fox may have put you in
the queue.
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FT-8 Special Applications
Fox/Hound Mode

If the fox responds to you later, after your

DXpedition mode timer has timed out and before

you re-start transmissions, your Tx will
automatically be re-enabled to send him his

report, completing the QSO when he

acknowledges it with his RR73 message back to

you
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FT-8 Special Applications sssse

Fox/Hound Mode °°

If the fox responds to your call with his Tx 2
message (your callsign and report), your system
will automatically QSY your Tx to a frequency
below 1000 Hz to send him your Tx 3 message
(both callsigns, R and his report).

If you don’t have CAT control, you must QSY
manually below 1,000 to make the QSO unless
the DXpedition op is around and manually
completes it.
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FT-8 Contest Disadvantage sssse

QSO rates can be larger on other modes during

big Sporadic E Openings

o While a quick FT-8 contact can be completed in 1
minute, SSB or CW rates can be 5 to 10 times that

On 6 meters, too many stations sit on 50.313
when the band opens and closes quickly on CW
& SSB Frequencies!
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FT-8 HF Operating Guide cesle

Gary Hinson, ZL2IFB, has a detailed operating guide at:

https://www.g4ifb.com/FT8 Hinson_tips for HF DXers.pdf
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Meteor Scatter seese

The earth is bombarded by a constant stream of
small particles, remnants of comets that when
entering the earth’s atmosphere can ionize a
column of atoms in the E region at
approximately 100km (~60 miles) above the
surface of the earth which can reflect radio
waves in the VHF region of the spectrum
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Meteor Scatter

There are seasonal variations in the number of sporadic
meteors

e Relative rate increases noticeably in May, peaking in July and
August then tailing off into October and November.

There is also an hourly variation in the relative rate of
meteors peaking

e around dawn local time with the minimum late afternoon before
the ramp up begins again late evening.

e The hourly relative rate is due to the fact that the earth’s rotation
IS head on so to speak in the morning into the path of the
particles and therefore there is an increase in the relative velocity
of a particle entering the earth’s atmosphere.
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Meteor Scatter ssese

The length of time of the ionization, or burst
duration, Is related to meteor velocity and

Increase In relative velocity results in longer
lonization times.
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Meteor Scatter seese

Most particles entering the earth’s atmosphere are the size of
a grain of sand resulting in ionization lasting only a fraction of
a second

e much too short to convey any meaningful information using SSB
or even high speed CW.

The digital modes of FSK441 and MSK144 were designed to
compress a limited amount of information in a packet and
transmit that packet in a very short period of time.

e Inthe case of MSK144 the information packet, with a
transmission length 0.072 seconds, is repeated over and over
again during the duration of the selected transmit interval of 5,
10, 15 or 30 seconds.
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Meteor Scatter

Reflection will occur when the trail iIs oriented as shown

Meteors nousthe tangent to thiz arc
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Meteor Scatter ssese

Excellent for 50 MHz

Very Predictable Paths

e Best times between midnight & approx 9 AM

e Peak during “showers” — Anytime with high speed
procedures like WSJT
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Meteor Scatter ssese

Very Good for 144 MHz

Very Predictable Paths
e Best times between midnight & approx 9 AM

e Peak during “showers” — Anytime with high speed
procedures like WSJT
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Meteor Scatter — MSK144

Signal display “Fast Graph”

¥ WSIT-X - Fast Graph
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Meteor Scatter — MSK144

FSK441 Main Screen

File Configurations View Mode Decode Save Help
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Band Activity Tx Messages
UuIC dB T Freqg Message uTC dB T Freg Message
lal -
W b
| Log Q50 | ; | Monitor | | Erase | | Decode | | Enable Tx | | Halt Tx | | Tune |
_ . 50 780 DUU E | Generate Std Msgs | MNext Maw Pwr
[] Tx even/ist -
E [k 1wHs wszn EMas | ® [ w1 |
G Rx 1500 Hz | %
50 [ Kaws || Pz || FTo 0 18] [k wszn +00 | O [ mz |
i Az:57 Ai67 El:1 1929km |Reportd % |k 1wHs wszn R+00 | O [ m™3 |
30
20 | tokp || ad [[ TR15s [2] [k1wHS wszn RRR | O [ m™a |
T CQ 280 (o [] .
10 K1WHS W52ZN 73 v| O T3
: 2017 Mar 31 i |0 [ o |
0.0d8 19:28:59 |cQ wsz Emas | O [ ms |
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Meteor Scatter — MSK144

Signal bursts appear in the “Fast Graph”

¥ WSIT-X - Fast Graph
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Meteor Scatter — MSK144

WSIT-X v1.7.0 by KT
File  Configurations View Mode Decode Save Help

Band Activity

Tx Messages

uTC T Freqg Mezsage

T Fregq Mes=age

123930 5 1437 CQ WABCLT ENSO

123945 .3 1433 WAECLT VEZDFO FNZS
123945 4 1432 WAECLT VEZDFO FNZS
123945 2 1433 WRECLT VEZ2DFC FNZ5

<| I

| togoso || stop

o) [ e ||

Decode | | Enable Tx | |

EEERIE 50.280 000 —
DX Call DX Grid

Ry 1500 Hz

+

—

g

| Generate Std Msgs

|K1'|’I.I'H5 W5ZN EM45

~
W
-~
W

| F Tol 100

Az: 57 B:47 El: 1 1929km |Report0 o

| kwes || Fnes

|K1'|’I.I'H5 W5ZN +00

|K1'|’I.I'H5 W5ZN R+00

[[ TR 15s [
T CQ 280 o ]
[Tsh [+] Auto Seq

| Lookup || Add

2017 Apr 02
12:41:41

Last Tx: TUNE
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Meteor Scatter — MSK144

WSIT-X v1.7.0 by KUT

File  Configurations

View Mode Decode Save Help

Band Activity

Tx Messages

UTC

Freq Mezsage

oTC dB T Fregq Mes=age

123930
123945
123945
123945

1437 CQ WABCLT ENSO0

1433 WAECLT VEZDFO FNZS
1432 WAECLT VEZDFO FNZS
1433 WRECLT VEZ2DFC FNZ5

<|

123930 -1 14.5 1437 & CQ WABCLT ENBO

<]

gm0 ||

Stop Erase
(Cwomier ]| |

ca| |
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Decode

50.280 000
[] T evenj1st
DX Call DX Grid

| Generate Std Msgs

|WA8CLT W5ZM EM45

Rx 1500 Hz &
-~
W

[ wasat |[ eveo || FTol 100 [T

Az: 43 B: 35 El:9 895km | Report-1 o

|WA8CLT W5ZN -01

|WA8CLT W5ZN R-01

| owp || add |[[TR15s [£
T CQ 280 o ]
2017 Apr 02  EEiaE— .
12:42:09

|WA8CLT W5ZN RRR.

| WABCLT W5ZN 73

lcq wszn EmM4s

Last Tx: TUNE




Meteor Scatter — MSK144

File  Configurations View

WSIT-X v1.7.0 by KUT

Mode

Decode Save Help

Band Activity

Tx Messages

UTC

Freq

Mezsage

UTC

dB T Fregq Mes=age

123930
123945
123945
123945

1437
1433
1432
1433

CQ WABCLT ENSO0

WAECLT VEZDFO FNZS
WAECLT VEZDFO FNZS
WRECLT VEZ2DFC FNZ5

<|

123930 -1 14.5 1437 & CQ WABCLT ENBO

124215 Tx

1500 & WABCLT WSZN EM45

<]

gm0 ||

Monitor | Erase | |

_ R  50.280 000
[] T evenj1st

| Generate Std Msgs

|WA8CLT W5ZM EM45

| wasCLT || ENED

Rx 1500 Hz &
-~
W

| F Tol 100

Az: 49 B: 35 El9 895km

Report -1 o

|WA8CLT W5ZN -01

|WA8CLT W5ZN R-01

Lookup

|| add

[[ TR 15s [

2017 Apr 02

T CQ 280 o ]
[Tsh [+] Auto Seq

12:42:28

T WASCLT W5ZN EM45
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|WA8CLT W5ZN RRR.

| WABCLT W5ZN 73

lcq wszn EmM4s
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Meteor Scatter — MSK144

WSIT-X v1.7.0 by KUT

File Configurations View Mode Decode Save Help

Band Activity

Tx Messages

124215
124245
124245
124245
124245
124315
£
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Meteor Scatter — MSK144 ssese
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K8ZR Test Results
Contest QSO Non-Contest Non-Contest QSO
QSO Tx Time:
Tx Time: 15 sec. CQ WB4JWM EM83
15 sec. CQ N8JX EN64 15 sec. WB4JWM K8ZR EN91
15 sec. N8JX K8ZR EN9O1 15 sec. K8ZR WB4JWM +05
15 sec. K8ZR N8JX R EN64 15 sec. WB4JWM K8ZR R+07
15 sec. N8JX K8ZR RRR 15 sec. K8ZR WB4JWM RRR
15 sec. KBZR N8JX 73 15 sec. WB4JWM K8ZR 73
Total time: 75 seconds Total time: 90 seconds
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Meteor Scatter — MSK144

K8ZR Test Results

50 MHz MSK144 QSO Summary
Period January 23rd- March 13th:
Number of 50 MHz MSK144 QSOs:
Average number of minutes to complete a QSO:
Number of unique callsigns worked:
Number of unique callsigns decoded:
Number of States worked:
Number of unique Grids worked:
Number of 90 second QSOs:
Best DX K5DOG EMOOwh:
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Meteor Scatter — MSK 144
K8ZR Test Results “e’e

Table 2.
Time to Complete

Minutes
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FT4

« Designed for digital contesting

« Message formats same as FT8
« Same low density parity check

2.5 times faster than FT8

« TR sequences are 6 seconds —vs- 15 secs FT8
« Message Length: FT4=4.48 secs FT8=12.64 secs

Occupies a 90 Hz bandwidth

Slightly less sensitive than FT8
e 10 dB better than RTTY and uses less bandwidth
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FT4 i

 Does not require accurate time
« Can occur during any time sequence

 Modulation uses 4-tone frequency-shift

keying
 Approx. 23.4 baud, with tones separated by the
baud rate
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WSJT-X 2.0 Modes sesee

Or During the 3:15 PM Digital Contesting
Discussion in this room
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