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What is PSK31?

PSK31 is a digital mode ideally suited for use in 
the HF bands.
The “PSK” means Phase Shift Keying.
“31” means 31.5 baud.
PSK31 rivals the weak-signal performance of 
CW, and is a vast improvement over RTTY. The 
bandwidth of a proper PSK31 signal is only 31 Hz 
– narrower than the average CW signal!!!



Overview of the Presentation

The origins of PSK31
What you need to use PSK31
How to setup a PSK31 station
Operating a PSK31 station
The technical side of PSK31
Where to get more information
Demonstration



The Origins of PSK31

PSK31 was developed by Peter Martinez, 
G3PLX, who also created AMTOR.
He wanted  a robust weak-signal mode that 
used very little bandwidth.
Originally (in the mid-’90s) PSK31 required 
DSP (Digital Signal Processing) development 
hardware, but now it only requires a typical PC 
sound card.



What’s Needed for a PSK31 Station?

[1] Almost any SSB HF transceiver; high 
power isn’t required!
[2] A PC with at least a 16-bit sound card
[3] Appropriate PC to transceiver cables 
or interfaces
[4] Appropriate software



[1] SSB HF Transceiver

Almost any HF transceiver will be suitable for 
use with PSK31.
High power output isn’t required; 5 to 50 watts 
will usually work well.
What is important is frequency stability.
Connections:
• [a] Audio output
• [b] Audio (microphone) input
• [c] Push to talk (optional, but very convenient)



HF Transceiver: Audio Output

Ideally the rig will have an audio “line 
out” jack (usually an RCA phono jack) 
that supplied audio with a constant level 
(that is independent of the AF gain 
control).
If no “line out” is available, then speaker 
output or headphone output can be used 
(with isolation and/or attenuation).



HF Transceiver: Audio Input

In most cases, the PC’s sound card 
output (e.g. “line out” or “speaker out”) is 
connected to the microphone input of the 
transceiver.
In most cases, some attenuation and/or 
isolation is be required.



HF Transceiver: Push To Talk
A push-to-talk input is almost universal on HF 
transceivers, but its use isn’t required to 
PSK31 – although it’s certainly convenient.
The transceiver’s VOX control can also be 
used, but this isn’t the best scheme.
If you don’t configure the push-to-talk 
connection to your PC or use VOX, then you’ll 
need to manually control transmit/receive 
switching on the PC and the transceiver; 
switch to transmit on the transceiver before
switching the PC software to transmit.



[2] PC with 16-bit Sound Card

In general, the faster the PC, the better – some 
of the PSK31 applications do lots of work.
Almost all of the available software is designed 
for Intel x86 (IA32) processors, although 
source code for some software is available and 
can be (easily?) ported to other processors.
Sometime the simpler (cheaper) sound cards 
are better for PSK31 than the “higher-priced 
spread.”



[3] Appropriate Cables/Interfaces

Obviously, the particular connectors 
used for the cables depend on your 
transceiver.
The PC sound card cables almost 
always use 3.5 mm stereo plugs.
Transceiver “line out” and PTT jacks 
frequently accept RCA phono plugs.



Attenuation and Isolation

Attenuation can be used, for example, to drop 
a high-level (e.g. speaker) output to the level 
required for a sound-card microphone input. A 
pair of fixed resistors, or a fixed resistor and a 
potentiometer can be used for this purpose.
Isolation is easily accomplished with a 1:1 
audio transformer for sound card line out to 
mic in, or a 8 Ω to 1K Ω transformer for 
speaker out to line in. This helps prevent hum 
and ground loops.





The Push-To-Talk Interface

Most PSK31 software will use the RTS (or 
DTR) signal of a PC’s serial port to control 
transmit/receive switching. Unfortunately, that 
signal is RS232-compatible (that is, ±12 volts), 
and the PTT input of a transceiver expects a 
TTL signal (0v/5v).
The following circuit (and others) can be used 
to connect the RTS (or DTR) signal to the PTT 
signal.





[4] Appropriate Software

A variety of software is available, but two 
popular programs are DigiPan and 
WinPSK.
DigiPan is the first program to introduce 
the “waterfall” display which is almost 
indispensable for tuning (demo later).
Software is available for Windows and 
Linux.



Setting Up Your Station

Set up your HF transceiver
Set up your PC
Set up the PC to transceiver cables
Configure the software
Adjust signal levels as appropriate



PC to Transceiver Signal Level
If the audio signal to the transceiver is too large, 
overmodulation will result, and the signal’s bandwidth will 
be (perhaps much) larger than 31 Hz – operators using 
adjacent frequencies will not be happy!
Unless you’ve got an ALC indicator (to show when audio 
limiting is taking place), or can monitor your RF signal on 
an oscilloscope, you must ask someone to evaluate your 
on-the-air signal.
(Even ALC monitoring may not be fail-safe, since some 
transceivers will not activate ALC even if the signal is 
splattering.) 



Transceiver to PC Signal Level
It is much easier to verify an appropriate level 
for the signal from the transceiver to the PC.
In WinPSK, click on the “Input” tab to view the 
actual input signal.
• If you see only a flat line, the signal is too low (or not 

present).
• If the signal is too high, it will be shown in red (it’s 

normally displayed in green).
In DigiPan, adjust the input level so the 
waterfall appears with a speckled blue 
background.



Operating a PSK31 Station - 1

The first steps in using PSK31 (or any new 
mode) are listen, listen, and then listen!
Realizing PSK31 isn’t error free, you’ll probably 
want to send important information several 
times (such as your name or call).
Most software expects you to configure certain 
personal information, like your call, name, 
QTH, and so forth. These are placed in 
“macros” that can be sent by pressing a key.



Operating a PSK31 Station - 2

Remember that tuning is critical, but not 
extremely difficult with current software. 
Left click the mouse on what looks like a 
signal, or using the scanning features of 
the software to seek out a likely signal.
To call a station, just switch to transmit 
mode (T/R or F9 on DigiPan, or F12 on 
WinPSK) and type. Don’t forget to switch 
back to receive mode after sending!



Operating a PSK31 Station - 3

Both WinPSK and DigiPan have a “mini-
vector” display to aid in identifying 
signals and tuning.
A perfectly-tuned BPSK signal is almost 
vertical.
A perfectly-tuned QPSK signal looks like 
a “+” sign.



Mini-Vector Display Examples



Mini-Vector Display Examples



What Does PSK31 Actually Send?

If you’re familiar with RTTY or with 
typical encoding of characters for 
computer use, you know that each 
character has a fixed length, or number 
of bits.
For example, in RTTY, an “A” is sent as 
00011, and a “B” is sent as 11001; every 
character occupies exactly 5 bits.



PSK31 Coding (called “Varicode”)

PSK31’s designer knew about variable-
length codes (like Huffman codes), and 
assigned shorter bit sequences to more 
frequently-used characters.
For example, “a” has the code 1011, and 
“b” has the code 1011111; “b” takes 75% 
longer to send than “a”. Heavily-used “e” 
has the code 11.



Where Does One Character End 
and the Next One Begin?

Obviously there’s got to be something 
“between” characters to separate them.
In Morse code, for example, we leave extra 
space between letters so a “U” doesn’t sound 
like “IT”. RTTY uses start and stop pulses.
In PSK31, each character is followed by two 0 
bits. The code is constructed so two 
consecutive 0 bits never appear in a letter.



So What About PHASE SHIFT?

RTTY actually uses two tones for 1 and 
0 bits (2125 and 2295 HZ for a 170 HZ 
shift, or 2125 and 2325 HZ for a 200 HZ 
shift.
PSK uses only a single tone (frequency), 
but varies the phase of that tone by 180 
degrees for a 0 bit, and not at all for a 1 
bit.



Three Ones…
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Three Zeroes…



What is QPSK?

Original PSK31 is actually “BPSK”, for Binary 
Phase Shift Keying, because there are only 
two possible signal states.
QPSK is Quaternary Phase Shift Keying, 
which has a second carrier 90 degrees out of 
phase with the first, giving a 3-dB signal to 
noise penalty.
QPSK normally gives 100% copy, but tuning is 
twice as critical (~ 4 Hz accuracy!)



Popular HF Digital Frequencies

3.580—3.64080 meters
7.060—7.09940 meters
10.120—10.15030 meters
14.060—14.09920 meters
18.100—18.11017 meters
21.060—21.09915 meters
24.920—24.93012 meters
28.070—28.13010 meters
Frequencies (MHz)Band
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DigiPan Examples











WinPSK 2.09 Examples












