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What I1s PSi81?

PSk31lis adigital mode developed by Peter
Martinez, G3PLX

PSK31 uses phase shift keying and a special
code (Varicode) to achieve character rates
similarto RTTY (50 wpm) in a much narrower
bandwidth
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. Better error rate than RTTY on noisy channels
. Lower RF power requirement



Phase Shift Keying

PSk31 uses Binary
Phase Shift Keying
(BPSK)

The keying rate Is UNMODULATED CARRIER
31.25 bits/sec

The effective speed for
plain English text is
approximately 50

v PSK MODULATED CARRIER
words/minute




Phase Shift Keying

Why 31.25 bits/sec? This Phase shift occurs here
frequency is easily derived l
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To reduce the bandwidth /)i, {1V!" S
of the PSK signal, the o 5
signal is shaped so that
phase transitions occur
only when the signal
amplitude is zero
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Varicode

Developed by Peter Martinez G3PLX

The most frequently used characters have the shortest
codes

Unlike the Baudot code used for RTTYVaricode supports
the basic 127 character ASCII character set, which includes
upper and lower case letters, numbers and punctuation.
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eatWorld Performance o

f PSK

The chart at the left ; ' ' '
shows the character '
error rate as a function
of signal-to-noise
ratio.

For S/N ratios greater
than 10 dB, PSK31 is

virtually error free.

At poor S/N ratios the
error rate of PSKk31 is g1 | | |

Error Rate

~ 5 times better than 0 Sj 5na| to Noli(;e Ratiol(sdB)
RTTY :
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ReatWorld Performance of PSKL

The power in a PSK31 signal is concentrated ina 31 Hz
bandwidth, versus 250 Hz for RTTY and 3300 Hz for
SSB; the PSK31 signal is brighter (3.2 W/Hzvs 30

mW /Hz for SSB)

If a 100 W signal provides a 20 dB S/N ratio at the

receiver using SSB, the same S/N ratio is achieved with
8W using RTTY and onlylWusing PSk31!

4 OA1 OAT 1T OET AT OA 31 aedossiide ushg E |
less than 50 W under any conditions and when

conditions are good, QRP (< 5W) PSK31 contacts are
possible to any point on the planet.

Unlike AMTOR, PACTOR, and packet, PSK31 supports
net operation (no handshaking required between
stations)



Y

Bandwidth Utilization
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Waterfall display on the left shows several RTTY signals
Waterfall display on the right shows several PSK31 signals
For the same character rate (~ 50 wpm) PSK uses 1/5 the bandwidth
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“PSK31 Station Requirerﬁents

Amateur transceiver that has low frequency drift

- Any modern solid state rig is OK (IG-706, IG-746, TS940,
TS2000, FF1000, Omni VI, etc.)

- Vacuum tube rigs can be problematic, unless ample warmup
time is allowed (15z 30 minutes)

PC (90 MHz Pentium 1 or faster or a Mac)

- Most PSK31 software is compatible with any version of
Windows

. Sound card (16 bit Sound Blaster or better) is required
An interface that connects the PC and the transceiver
. Commercially made (RigBlaster RASCAL, etc.)
- Homebrew
Computer Software
- Digipan
- Hamscope
. W1SQLPSK
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" The PC Interface

The interface provides matching and isolation between the
audio inputs and outputs of the PC and the transceiver

The interface may also provide connections between the
Al 1l bPOOAOGO OAOEAI PBPI OO AT A (
Commercially made interfaces provide lots of functions

and are very easy to install. However, they can be expensive
(~ $100)

A simple homebrew interface can normally be built for less
than $10.

Certain transceivers can be connected directly to a PC:
. ICOM 756
- YaesuFT-920
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P
T/R Switching: VO PTT/R232

VOX Switching

- RS232 connection and level converter not required. R&32 port
may be used for another purpose such as automated logging

. Simpler; only one connection required between PC and XCVR

PTT/RS232 Switching

- Readjustment of VOX settings not necessary when switching from
SSB to PSK3land vice versa

. Permits use of radios that do not have a VOX function
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Audio Interface Circuits

1. Acoustic Coupling (Tayloe Interface)
. 2EC60 OPAAEAO EO bBI AAAA 1A
.2EC60 | EAOI PEITA EO bPiI AAAZ
- VOX is used for T/R switching

- Advantages
. Absolutely no extra equipment required.
. Good electrical isolation between PC and rig

. Disadvantages
. Transmit levels can be tricky to adjust
. Ambient noise degrades signal
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Audio Interface Circuits

2. Capacitive Coupling
Simplest possible circuit
. Two capacitors are used to:

Block DC

Provide proper audio attenuation (C and input R of rig/PC forms a
high pass filter)

Capacitor value is approximately 0.1F. Some
experimentation with other values may be required

o

Radio AUX output ™ ﬂ-} pF . . Sound Card
or speaker jack SaE Y - ¥ “ LINE I¥

Radio AUX input ot Q . ? o Sound Card
or microphone jack ~ 0.1pF = = LINE OUT
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Audio Interface Circuits

3. Inductive Coupling

More complex circuit: 2 audio
transformers, a resistor, and a
potentiometer are required

Provides good isolation

Potentiometer is used to set
audio drive level for the
transceiver

T1 Radio Shack
#273-1380
white 1,_\ H{h‘green
. "
Radio AUX output ";q E" Sound Card

or speakerjack 0% || S LB
—

!
iy e
blue

red r_J

T2 Radio Shack
1 #273-1374

whi te yellu:-w
Radio AUX input ___ ik -;,__ﬁ

" Sound Card
or microphone ]ack (:5, LINE OUT

bl ok | '[ L=
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PTT/R232 Interface Circults

L TTE

More complex circuit: 2 audio transformers, a resistor, and a
potentiometer are required
Provides good isolation

Potentiometer is used to set audio drive level for the transceiver

RTS Line

pin 4 on DB25 E”EE?_E__\ z]: =— PTT Line
pin 7 on DE9 -—-4 = Z]IS [:]LK_/} 1IN4148

Ground 4.7k Cround
pin 7 on DB25 1M4145

pin 5 on DE9



VOX Switching

2. VOX operation

. Extremely simple; no connection is required between the R&32
port and the rig

- VOX gain, delay and ANTFVOX must be adjusted for proper T/R
switching

- Applies only to transceivers that have VOX circuits
. Provides good isolation between rig and computer
- Leaves the serial port free for rig control
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~ Basic PSR1 Station Setp

LINE mic ‘7
PC with Sound ot - . ]Ell:l'i HF rig with VOX
g:il_:v:;l;i PSK . Audio Interface ) mode activated

LINE speaker

[0 jack

The HF rig should be in the USB mode.

The VOX should be activated

Output power should be setto 30z 50 W

The transmit level should be set using the level controls in the
Ol £0x AOA nhicdaitdcenirol €0 Ehgt hOALC level is in the
desired range

The receive level should be adjusted to a level that does not
overdrive the sound card
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Setting up your Station for PSK31

Setup of receive audio levels

. 4EEO EO Ai1T A OEOI OCE -3 7EIAI xC
speaker icork} Inthe lower right hand corner of the o
Al Il POOAO6O AEOPI AU O 1 PAT OEA

s ~ ~ pd
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best looking waterfall dlsplay In the PSK 31 software

Setup of transmit audio levels

. 4EEO EO AI Oi AIT1T A OEOI OCE -3 T7E
the speaker kf n in the lower right hand corner of the e
Al Il BOOAOBO AEODPI AU O1 1 PAT OEA

- Transmit an idle PSK31 signal into a dummy load and monitor
the RF power.

s ~ ~ pd

CLAEOOO OEA Q7AGQAG OIFI O A OFEAAC
that gives an RF output onehalf of the maximum power.
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Where to hear PSK1

PSk31 activity is concentrated around the following
frequencies:

. 1.83815 MHz
. 3.580

. 7.070MHz

. 14.07 MHz

. 18.100 MHz
. 21.070 MHz
. 24.920 MHz
. 28.120 MHz
. 50.290 MHz



