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1 Introduction
THETIS is a PC based software defined radio user interface application that has been developed by
the HPSDR project. It is one of several user interface applications availaBfe &ord Linux
platforms that can be used with HPSDR equipment.

In conjunction with suitable radichardware THETIS provides the user interface and Digital Signal
Processing for HF Amateur Radio operatiégnmctionality offered by THETIS includes:

=4 =4 =4 =4 -8 -8 8- -a -9

True dual receiver operation;
Complete Digital signal Processing chain;
Comprehensig spectrum and waterfall displays for activity monitoring;

User selectable and adjustable bandwidth for QRM reduction;

Wideband noise blanking & noise reduction;
Operation using CW, SSB/AM and FM modes;

Interface to digital mode decoders for digital modes;
Extensive voice processing and compression for TX operations;

Transmitter linearization using Puresignal;
Antenna diversity for weak signal enhancement and QRM rejection.

THETIS is a part of a complete radio system. That system includes the antenriaptioedsing,
and the user interface. Your software defined radio unit provides some of the RF processing. THETIS
provides some of the processing, and the user interface. See the diagram below.

Ant|
in
n

-

Ant
in

K

(2" Receiver channel for Some Model Audio I
T v Avarable: ! AD 1| ! Digital 1 CODE(
| Variable| AD | Digital |
I Fiﬁgrs:_ﬂ Atterr —»! Conver t» Down -4 I ! [I
L | uator | | ter | I Convert| |
1_ === === '__[_ I Ethemet
VFO |
Band ! Tune | | A A
Variable AD Digital | ! -
RF Receiver
—» L » Atten- —» Conver H» Down || > =
Filters uator ter Convert| || | Processing
? f | |
I | .
VFO Receiver
Band Tune : | | Processing
| |
>
Digital | L9 Ethemet|-®
p» Down >
Convert — € User Interface
| TR VFO?
Switch Tune
TX Audio »
VY Processing
Low it DA Digital Puresignal 3
Pass [€— 5, Iifier<_ Conver ¢+ Up <« — Linear 5
Filters p ter Convert isation n
? f Keyer [« AN
VFO
Band FPGA
H Tune /
Radio RF Hardwa THETIS on PC

1. Your radio hardware provides a transmit/receive path.
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2. Onreceive, signals are filtered, attenuated then digitised using a high performance
analogueto-digital converter. The & converter covers the whole HF band. Digital
processing in the Field Programmable Gate Array (FPGA) converts a part of the HF band to
zero centre frequency, and transfers the data to the PC via Ethernet. The bandwidth
provided can be selected, but is usually in the range 4&KHz36MHz.

3. Depending on mode, your radio hardware may have one or two complete receiver chains.

4. The PC runs theHETIS program. THETIS has two halves: a user interface, and PC based
signal processing.

5. THETIS connects to the receiver data stream and provides further signal processing to
reduce noise, to select the signal of interest and demodulate it. Its useractegrovides a
view of the band activity in the downconverted signal is shown, and controls to tune to the
required signal and demodulate it successfully.

6. Received audio can be connected to speakers either via the radio hardware, or via PC
connected speadss.

7. On transmit, THETIS provides the initial signal processing to optimise the transmit signal.
Audio processing is available to enhance a voice signal; a CW keyer is available. Sampled
data is sent to the radio hardware via Ethernet.

8. The radio hardwarepconverts the TX signal to the required frequency, sets its signal level,
amplifies and filters it. Amplifier linearization is available: a sample of the signal from the
linear amplifier is downconverted back through the receiver, and compared with the
GABYRSRE ¢- aAdIylfod ¢KS RATTS NMBftiorssotha LINE OS &
the final output from the linear amplifier has approximately 20dB lower spurious signal
O2yiGSyd GKIFG F ay2NXNIféE 1 C GNIyaYAaarzyo

None of this will work with just thantenna, just the radio hardware, or just THETIS. It is the
combination of all three that provides a truly high performance radio station.

1.1 History

¢tKSiAa KlFIa 0SSy RS@OSt2LISR FTNRBY | LINBRSOS&aaz2NJ I LL
developed as aommercial product by Flex Radio Systems to control its SDR based products.

PowerSDR was put into the public domdin Flex Radio Systems some time.dgwas adopted by

the HPSDR projeft] and significantly developed from the original form, primarilypioynarily by

Bill Tracey, KD5TFD and Doug Wigley, W5WC

¢19¢L{ NBLINBaSyida I ySg RSGOSt2LIVSYyld FTNRBY t26SNJS5
interface. Tis development is led by Doug Wigley W5WC. It provides a familiar environment to

existing uses, but includes new interface and DSP technology to accommodate current and future

radio products THETIgquiresthat you have Protocol 2 firmware in your radio.

1.2 Purpose and Structure of this Document

There are existing eline manuals for the original PowerSDR proda@gt However significant
change has occurred and this document sets out to provide a new baseline documentation for
THETIS.

It is important to recognise that this is not a user manual for a radio. Instead it is a user interface for

a user interface application #t can be used with many different radiQsncluding those from the

HPSDR family, and others. Details of specific radios, and capabilities that are present in some but not
others, are not the scope for this document.
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It consists of the following sections

Section2 describes the different screen layouts available

Section3 desgcibesinstalling and basic operations with THETIS

Sectiond describeghe commands available from the console and its menus
Sectionb describes the operation forms available

Section6 describes the Setup form and its (many) tabs

Section? describes how t@onfigure various functionsithin THETIS

=4 =4 =4 =4 -4

1.3 Writing Style
In this manual:

A control / setting name is highlightdsbld

The user setting for that control isaderlined

Menu > Equalizer St ya 2LJSy (GKS a9ljdzr ft AAaSNE aSdaAay3
Menu >Setup > DSP > RXanstopen thesetup form using Setup on the menu, then

select the DSP tab, RX 2 gab¢

1
T
1
T

So for example this instruction would indicate a gain control setting: SéRXleAKlider to30.

1.4 Alternatives to THETIS
THETIS is not the only application you can use withngalio. There are several others in common
use:

SDR Console is well respected applicatio®inyon Brown G4E[11]
LinHPSDR isLanuxapplication by John Melton GOORX / N1LYT, and has support for up to 7
receiverg12]

= =4 =

2y

PowerSDR mrx psisvaryO2 YY 2y dzaS A GK OGK® 2NRAIAYIFf & LINER

§ Pihpsdris anotheinuxk LJLJ A OF GA2y o6& W2Ky aSftiz2y FyR A& i

be run on a raspberry pi processor, or othémnuxcomputers.[13]
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2 THETIS Overview

THETIS is a program of two halves. It includes a high performance signal processing chain, to extract
best performance from your radio. And it provides an intuitive user interface, to emdfideent

operation ofthe overall radio. Firstlwe will look at the user interface, then what the signal

processing has to offer.

2.1 Screen Layout - Expanded view

¢CKS YIAY ¢19¢L{ @OAS6 A& (KS G9ELI YyRSRé¢ OASHD ¢ KA
controls and settings that are likely to be usgaito-day, and a view of the spectrum to which the

radio is tunedThis view is selected by clickibznu > Expandn the main menu.

g Thetis v2.6.9 (1/25/20) - O X

Setup Memory Wave Equalizer XVIRs CWX Diversity Collapse Spot Lineanty RA WB Pl BPF

RX1Meter  TX Meter

-200 dBm

Master AF: 30
®

RX1AF: 38
®

RX2 AF: 51

®
AGC Gain: 83
®

Drive: 9

®

AGC ATT

SPLT | A>B Panafall ~ ® e Transmit Profile:
' - Dok |
SQL: -160 OBeat A<B AVG Peak Default v

P IF>¥ A<B ZTUN 248 High

0 XT 0 40 100 [ o0 B
o B 8 1 . RXEQ TXEQ

[ ] Y MuliRX
VAC1 VAC2 & TXFL
L3 Swap

Center Zoom:

VFOBBand @ Pan Fixed Gain: 20 NR  ANF DSB 50k 44k 38k
anadapter v

- i NB  SNB M 33k 29 IR

ATT - ? saL: -151 MUT  BIN AVG"  Peak 24k Var1 Var2

0B ® AGC CTUN  sD DRM Low | BHioh| 4]

1024 x 721 6% 10:17:30 utc  Tue 18 Feb 2020 10:17:30loc ;;

There are a number of other forms available for particular functions; the console is the main one.

2.2 Screen Layout - Collapsed view

CKS a/2ftlLIASRE GASsa INB tGSNYILGS @ASsa 2yiaz2
two different versions of collapsed viein both cases, the top and bottom bars can be turned on or

off.

2.2.1 Classic

¢KS &/t aaA Oeémoeea dstloflibe GsBr caiitkos lom the display leaving most of the
screen space displaying the signal spectrum. A top bar provides controls and information; the mode
and band buttons for RX1 can be displayed as a bottom bar. Access to the variouns launitio

settings is primarily through additional items added to the main windows menu.

This view is selected by clickiktgnu > Collapsehen selectingMenu > Display Controls > Top
ControlsandMenu > Display ControlsBandControlsand Menu > Displagontrols SMode Controls
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MM Thetis v2.6.7 (6/4/19) - 0 X
Setup Memory Wave Equalizer XVIRs CWX Diversity Expand Spot Display Controls DSP  Filter RX2 Linearity RA WB Pl

VFO A
| RX1 RX2 ign: ~ v
& orRa ® PSA -200 dBm

7.130

- %

160 80 60 40 30 20 12 10 6 wwv
(£: UsB DSB  CwL Cwu SAM SPEC DIGL DIGU DRM

2.2.2 Andromeda view

¢KS a! YRNRYSRF¢ O2fflLJASR OASE KIa 0SSy ONBIGSR
odzid2ya FyR NRUGINER O2yiGNRf&asx IyR SIldzZALIISR gAGK
been optimised to prode visibility of radio settings on that small screen, and providing access to

further settings through a muHievel menu bar using buttons at the bottom of the screen. The

philosophy is that most daip-day settings should be accessed either through miaysiontrols or

through the touchscreen. This view is selected by clidkiagu > CollapseéhenMenu > Display

Controls > Andromeda Top ContralsdMenu > Display Controls > AndromeBiatton Bar

g Thetis v2.6.9 (1/25/20) - O X

Setup Memory Wave Equalizer XVIRs CWX Diversity Expand Spot Display Controls DSP  Band Mode Filter RX2 Linearity RA WB Pl

o RX2 ;?8: b ; vFosyne  ORX @Re ATU—
SPLIT

10Hz -200 dBm
RIT 190 ﬂl RX1 AF
XIT 40 -y

1890

(e g Panafall M Zoom & 05x 1x 2x 4x

Quick Menu RX1SNB RX1ANF RX1AGC: Med RX1 Atten: 3dB Toggle A/B

7 1024 x 598 . 10:10:52 utc  Mon 27 Jan 2020  10:10:52loc
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The Andromeda view provides access to more forms, ® @ocess to the controls that have been

taken away from the console to fit the display. They will not need to be accessedditerare

available when needed.

23 #EAT CET C | bPAAOAT AA xEOE O3EET 006

CKS FLIJISIENFyOS 2F ¢19¢L{ Ol yadBAYKIVASIR @& AINLI LK
screen background, and bitmap images for the various buttons. Skins are available from a several

web pagegfor examplg3]), andcan be created using bitmap image editing programs.

2.4 Signal Processing Chain

The signal processing chain is what gives THETIS its performance. The entire chain has been
rewritten using the DWSP library created by Warren Pratt NROV. The library is welletded and
interested readers are encouraged to read its gy#le WDSP has also been ported to Linux by John
Melton [14].

2.4.1 RX Block diagram

The diagram below showssamplifiedview of the receiver processing chain. This deliberately omits
detail ¢ its purpose is to indicate the range of controls available and where they are applied. For an
authoritative reference to the signal processing performgléaseconsult the WDSP guidé].

48 - 1536KHz bandwidth
for each downconverter
Ant Digital Notched
in ] Variable AD gital Ethemet | Wideband SRS
)——> RF Fllters_> Attenuator | Converter —» dowr- - Noise Blankerip- Bandpass
convert filter
o |
AN NB
Band =50 b o NBZ\ MNF
HPSDR RadiRF and FPGA DSP Panadapter
waterfall
- > Display
THETIS PC Processing processing
RX
Audi ; ;
CW Peaking Noise Auto Notch : Spectral
)L Filter @ Reduction [« Filter Hele [ R Equallser<_ Noise Blankgr-
[ v [ [ [ * [ * [
Oon/ NR AGC
oM\ AAp,  NBY AVE)  ASCN AWy N VA e
Gain Tung EQ on .
BW threshold — g¢f EQ Gains
(EQ form)

The function of the blocks shown is as follows:
Your radichardwarewill provide the initial part of the signal path:

1 REF filteramay beused to band limit the signal to the band of interest

A variable attenuator sets the signal level arriving attle AO2 Y S NI SN ¢ KS NI RA
performance will be vastly impaired if the ADC overloads!

1 The RF signal is digitised by a high performaxtadogueto-Digital Converter (ADC). This
converts the frequency range EBEMHz in one operation.

f Digital downconvertesA y (1 KS NI RA 2 Q& Ga@c\ARdy RFPGAY@@ENYdnEY | 0 f
the selected centre frequency to zero, and reduce the bandwidth antpkarate. This
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tAYAGA GKS FY2dzyd 2F GKS ol yR GKS t/ At
software in the range 48KHz536MHz BUT note that higher values require a higher
performance PCDepending on hardware you may between 2 and 7 of these

1 Depending on model, your radio may have a complete second receiver channel with its own
ADC: this wiknable Diversity reception.

§ The data is transferred to your PC overEthernetA Yy § SNF I OS® C2NJ G KS yS§
gigabit connection is needed.

Thereafter the signal path is implemented in THETIS, using the PC processor to do the required signal
processingTHETIS must process the signal bandwidth provided by the FPGB3@I8Hz) to extract

the wanted audio signal, possibly a sidzeiver audio ighal, and provide the panadapter and

waterfall displays. Because it has a high signal bandwidth, THETIS is able to provide effective noise
blankers

.801FdzaS 2F GKS ylI{idaNBE 2F (GKS 1t{5w LNR2SOGX GKSN

operation tha may not be common on commodity radios. The principal user settable controls are
shown. The functions are as follows:

T ! SARSOIFIYR y2A4aS o0fly{1{SNINBY2@Sa aAYLlzZ aSs
limit the impact those impulses have on lateopessing. Two algorithms (NB, NB2) can be
selected on the console.

Display processing to show the panadapter, waterfall and other displays.

A bandpass filter, with user settable bandwidth, limits the signal to the bandwidth required

for the current modelt also implements any manual notch filtering to remove interfering

signals. The bandwidth is set by the mode selection and can be adjusted on the console.

A Spectral Noise Blanker (SNB) provides another algorithm to remove impulse type noise.

A 10 channegraphic equaliser provides an option to equalise the audio response of the

radio using 3 or 10 bands across the audio spectrum.

1 An Automatic Gain Control (AGC) limits the signal level of received signals, to keep signals
above a user set threshold approxately constant. The speed at which it adjusts can be
selected.

1 An Automatic Notch Filter (ANF) will automatically attempt to remove constant carrier
signals from the audio passband. This is useful for dealing with spurious signals.

9 Two noise reduction atiyithms (NR, NR2) are available. These attempt to preserve the
signal content but reduce the noise content, to get rid of background band noise.

1 An Audio Peaking filter (APF) is available for CW modes to further limit the bandwidth to the
signal of interet.

= =4

=a =

Depending on your radio hardware you may have one or two RF chains with one or two Analogue to
Digital converters. Your radio hardware includes several downconverters. How many there are, and
how they are used, will depend on the radio model and thefiguration of THETIS.

1 If your radio has a single RF channel and a sinGlednverter, it will be capable of
providing three receiver paths through the oneDconverter (RX1, RX2 and Sebeiver). If
those are used on different RF bands, then thefBelector filters will need to be disabled
in the setup form.

9 If your radio hardware has two complete RF paths and tvid donverters, those same
capabilities are available but RX2 can operate on a different band while RX1 and its sub
receiver have predector filters selected. Additionally, Diversity mode reception will be
available allowing use of two receivers either to enhance one signal or to minimise noise.

These options are summarised in a table:
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Radio Option Constraints
Hardware | Selected
SingleA-D | RX1 None
converter | RX1 + RX2 If RX1 and RX2 are in different bands, preselector filters must be
bypassed
RX1 + SuRX | SubRX must be within the RX1 downconverted band segment
RX1 + RX2 + | If RX1 and RX2 are in different bands, preselector filters must be
SubRX bypassed
SubRX must be within the RX1 downconverted band segment
Diversity Not available.
Dual AD RX1 None
converter | RX1 + RX2 None
RX1 + SuRX | SubRX must be within the RXlbwnconverted band segment
RX1 + RX2 + | SubRX must be within the RX1 downconverted band segment
SubRX
Diversity Available

2.4.2 TX Audio Block Diagram

Much of the TX path follows similar principles to the RX path. THETIS generates the TX waveform
andsends it via Ethernet to the radio; the radio implements a digital upconverter to get to the final
output frequency, then the RF signal (DC 2Mbiz) is created using a high performance Digaal
Analogue Converter (DAC). Most of this is controlled autarally; there is user control over the
processing to optimise the audio signal.

The diagram below shows a simplified view of the transmitter audio chain for voice modes. Detalil
has deliberately been left outhis diagram is to show the controls avaiklibr the audio path, and

the monitor points for the console meter in TX mode. Please note that several of these settings are
in the setup form. A guide to setting up the audio path has been providedction7.1; many of

these settings can be turned off and only brought into use as experience is built up. For an
authoritative reference to the signal processing performed, consult the WDSP[dlide
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(setup COMP levelEQ 0t Post CFC (setup CFC Gains
TX tab off Gains (setup
THETIS (setup  (setup
High
Power Antl
Amplifier ~
Ethemet p Digitalup | o} DA || Variable Low Pass| o | TR switeH—! Ane
| convert Converter Attenuator Filters Ant Switch
¥ L "anB
¢ VFO VWV ¢ d 3
Tune TX Level Ban 2

HPSDR Radi&PGA DSP and RF

The algorithms are as follows:

9 The first block performs the Voice Operated Transmit (VOX) processing and also a
GR26y 61 NR SELI yR Siddhabled, tHed iflthelaéoi6 i letelis abdve a
RSTAYSR tS@St GNlyavAiAaarzy ogAfft 06S AYyAGAlF GSR«
audio from triggering transmission. VOX on/off, DEXP on/off and VOX threshold are all
available on the console isen.

9 Audio gain is set. There are separate audio gain values for microphone, line in and VAC
AYyLlzi T GKS fFGOSNI g2 FNB 2y GKS aSidzZd F2N¥o
microphoneg this may be required with dynamic microphones.

1 A phase rotatocan be selected. This improves the symmetry of the audio waveform,
allowing an increase in linear transmit power.

1 A 10 channel graphic equaliser is provided. This allows the audio signal to be adjusted so
that it is reasonably flat; this allows baserfr a dynamic microphone to be reduced, or bass
from an electret microphone to be boosted for example.

1 Aleveller is available to increase gain at low audio signal levels. This allows full TX output to
be achieved if the audio is temporarily low because fiave moved away from the
microphone, for example.

THETIS User Manual Pagel5o0f 129



1 A Continuous Frequency Compressor (CFC) performs signal compression independently on
each of 10 audio frequency bands to increase the meapeak ratio. This will increase
average TX power by limitingeg amplitude of peaks in each band.

1 A speech Compressor provides further amplitude limiting, if desired. This performance the
same function as an RF speech compressor indmnghanalogue radios.

1 Controlled Envelope Single sideband (CESSB) algorithnisodredurned on at the same
time as the speech compressor. This further limits speech fééks

1 Finally the automatic Level Control (ALC) ensures that the fgraldevel does not exceed
the maximum allowed by the DAC.

T ¢KS / C/ YR Sljdztr f AASNI FNBIljdzSyOe NBaLlRyaSa | NJ
adjustments set the amplitude at each frequency point; the amplitude response is
interpolated between those poinito avoid abrupt changes. The individual frequency points
can also be adjusted for the TX equalisers and CFC.

Some of these algorithms piate others. Today many users recommend using BRCOMP and
not CESSB. CFC provides the same end benefit, but with better fidelity through operating on multiple
frequency bands independently.

Finally after the baseband processing is complete, theamprersion to RF is performed using the
FPGA in your radio hardwarEhis is mostly a mirramage of the dowrconversion process. The
transmit signal level is set automatically by Thetis; in most radios this is by adjusting an attenuator
on the RF signal.

¢tKS ¢- ftaz2 AyOfdzRSa |y [t 3ariybfins power anpNid. ahisa y | £ £
algorithm takes a sample of the transmitted signal and mixes it back down through the receiver, and
compares it with the intended signal. This is then used to adjust the transmitted signal. This allows

the amplifier to hae much better intermodulation performance than uncorrected amplifiers and

makes a substantial different to clog® noise on the HF bands.
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3 Installing & Using THETIS

3.1 Installing for the First Time
This describes how to install THETIS from scratch orttzaPas not previously had THETIS
installed.

L 2dzNJ NI RA2 gAff ySSR at NP(i202t Hé FTANNGINB Ayadl
details of how to reflash the firmware if required.

Begin by downloading the installer. THETIS releases aralaleairom the internet at:
https://github.com/TAPR/OpenHP SBRetis/releases

1. /£ A0 2y GKS AyalGlff SN 6fdodsklecRUAN f 065 | TFAES |

B <& = st W Releases - TAPR/OpenH X

= O github.com, bre F=

O Why GitHub? Enterprise Explore Marketplace Pricing Sign in ‘Sign up‘

TAPR / OpenHPSDR-Thetis ©Watch | 19 KStar 7 | YFork 5

<> Code Pull requests 1 Security nsights

- Dismiss
Be notified of new releases

Create your free GitHub account today to subscribe to this repository for new releases and build
software alongside 36 million developers.

| Latest release |

Thetis v2.6.7 Installer

w5we released this on May 1 1 commit to master since this release

Dv2.6.7

-0~ 7167345

Thetis v2.6.7 Installer

¥ Assets 3

T Thetis_v2.6.7.0_Setup.msi 135 MB

https://github.com/TAPR/OpenHPSDR-Thetis/releases/tag/v2.6.7 FeslelRbalv)]

(You may get warnings fromimdows security products at this point)

2. The install script will start. Clid¥ext.
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https://github.com/TAPR/OpenHPSDR-Thetis/releases

15 Thetis Setup - X

Welcome to the Thetis Setup Wizard

openHPSDR

] Next to continue or Cancel to exit the Setup Wizard.

The Setup Wizard will install Thetis on your computer. Click

3. (Assuming that you agree with it) click to accept the terms of the license agreement and

pressNext
15 Thetis Setup - X
End-User License Agreement T
Please read the following license agreement carefully * e
GNU GENERAL PUBLIC LICENSE ~

Version 2, June 1591

Copyright (C) 15985, 15951 Free Software Foundation,
Inc.

5% Temple Place, Suite 330,

Boston, MA 02111-1307

TSR

Everyone is permitted to copy and distribute
verkatim copies of this license document, but
changing it is not allowed. v

[#11 accept the terms in the License Agreementt

-

4. Select theypicaloption and presgnstall You may get a windows &tsAccount Control
form askingdo you want this program to make changes to your P@ressYesif that pops

up.
15 Thetis Setup - X
Ready to install Thetis L L

Click Install to begin the installation. Click Back to review or change any of your
installation settings. Click Cancel to exit the wizard,

s |[EEEE ] | Canc
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5. The installer copies THETIS onto the PC (thisysquéck!). When compete clidghnish

15 Thetis Setup - X
Completed the Thetis Setup Wizard
openHPSDR Click the Finish button to exit the Setup Wizard.

6. THETIS is now installed on your PC. You shouldahase desktop icon.

7. Double click the Icon to run THETIS for the first time. A window will open up, saying that it is
running a series of tests for how to conduct Fast Fourier Transform (FFT) operations. This
may takel0-30 minutes to complete; when cortede the window will look like this:

MTOTT T I NN TN NI NEE TOETEETOE@ET

FFTW planning complete.

8. ¢1 9¢L{ AGLINPLISNE gAfft y2g¢ ailGlINIX ONAYy3IAYy3I &2dz
9. Connect your radio using Ethernet, via a suitable router capable of gigabit speeds

10./ 2y ySOUG Fy IyaSyyl G2radikS d&a! be¢mé GSNYAYILE 27
11. Connect speakers or headphones to your radio. SeRK#& ARndMaster AFsliders t020.

12. Power up your radio
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13. ClickMenu >Setup

T Setup — O X
General Audio  Display DSP  Transmit PA Settings Appearance Keyboard CAT Control Tests
H/W Select F/W Set ADC  Options Calibration  OC Control  Ant/Fitters  Apollo  Fitters  RX2 MNavigation
Radio Model Hardware Options MNetwork Settings
(O HPSDR Mic @ Tip O Ring Reuse Last IP Address
(O HERMES Bias () OF @ On [] Enable Static IP Address
(O ANAN-10 (D 10E PIT ®@oOf (O 0n Network \watchdog
(O ANAN-100 O 100B 1] 102 302100 @
ANAN-100D Al
O AnA ae“ eI EEEE .
(®) ANAN-200D [] Apallo
10k 10k 30k 15RO
ANAN-TODODLE
O AN ) 10k 10k 30k 1200 O
(C) ANAN-B000DLE Region
Select IP
United Kingdom
ANAN Address
IF: Ver: 0.0
MAC: ID:  Hermes
[] Receive Only
Reset Database Import Database... Export Database... oK Cancel Apply
14.{ St SOU €e2dz2NJ N RA2 FTNRBRY uKS ftAadu 2y U0UKS

set the microphone conndions in the centre correctly for a PC microphone). P@Ks
15. THETIS returns to the expanded display screen. Make sure your radimicted to the
network andpowered up; click the top lefon/Off button, and THETIS wilbréng to life!

@ Thetis v2.6.9 (1/25/20)

Setup Memory Wave Equalizer XVTRs CWX Diversity Collapse Spot Linearity RA WB Pl

RX1Meter  TX Meter

Master AF: 30
®
RX1AF: 38
(3]
RX2 AF: 51
®

AGC Gain: 83

I ST

Drive: 9
®
AGC ATT
B v

sQL: -160 Pan: Center Zoom: L ™ Ix ix

® SPLT A>B

MIC
OBeat A<B AVG Peak Default

Transmit Profile:

® 1048
z comp
IF>V A<>B CTON ®
RIT 0 XIT 0 Vox ®

o B H . DEXP

Y MultiRX
Swap

1024 x 721
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lfyougetarBa al 3S GONNBNJ &adFNIAy3a {5w KINRglINBZ Aa
been unable to find a suitable radio on the network. Assuming that it is powered up, you will need to

investigate the network connection. Physical cabling, router settingsaamdiows security products
could all intrude.

3.2 Getting Started with THETIS
This is necessarily dependent upon your radio as well as THETIS. However this should be a good
starting point!

1. If everything has gone well, THETIS shbalkstarted. You should seactivity on the
central display.
2. Select your required band, and required mode.
Use theAGC Gaislider to set the green AGC line just above the local ambient noise level.
4. Audio should be head from your speakers or headphones; usBXieAKlider to setthe
volume.

w

5. ¢KS OSY(iNrft RAGLXI & 3IAPSAa e2dz+ @ASs 2F ol yR

emerging above the noise. In the centre, a red vertical line tells you the tuning frequency; a
vertical grey bar shows you the current receivasgband.
6. There are several ways to tune:
a. Hover over the/FO Adisplayed frequency, and type in a new value
b. Hover your mouse over one of the digits in MEO Arequency. The mouse scroll
wheel will now step that digit up or down.
c. Elsewhere in the displayse the mouse scroll wheel. That will move up or down by

Al

2yS ldzyS aidSLI LISNI a¢Oft A0 1éd 6¢KS {ldzyS aidSL

d. Click in the spectrum dispf by a signal of interest amftag it to the centre. Then
use the mouse scroll wheel féine tuning. Be careful not to do this while in the RX
passband grey bayyou will move the RX IF filter instedflyou inadvertently move
the receiver IF paband: click one of thEilter buttons to reset it.)

Look at the CPU utilisation at bottoleft. If this is hig50% +) the program may not behave as

expected. The principal way to reduce CPU loading is to reduce the sample rate of data being passed

from the radio to the PC: see secti6ri.2 This will be able to makermgedifference!

3.3 Selecting & Tuning Antennas

Your radio probably supports more than one antenna. The HPSDR project radios generally support
three antennas, plus options for the receivertte connected to different sources. Consult the

manual for your radio to find out what is available.

3.3.1 Selecting Antennas for each Band

2 KSYy GKS a2F0¢6I NS Aa ySgte AyaildlttSR gAlGK |
RX and TX on all band$ie antenna selection can be changed usingMieau >Setup> Ant/Filters

This is fairly self explanatory: it allows choice by band, and allows options for separate RX and TX
antennas. Once those settings have been made, the antenna will automatieabtdrted when

the band is changed.

If the settings you have chosen have a different antenna for RX and TX, there is a consol&button
Ant to switchthe RX argnna between its normal antenrend the TX antenna. This may be useful in
difficult propagaton conditions, or if one is directional and the other is not.

See sectio®.1.7.2for more information.
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3.3.2 Antenna Tuning
Current HPSDR project radio hardware doesimcdude an automatic antenna tuner. The software
does provide a way to key the transmitter to carry out tuning.

The consold UNBEbutton, when pressed, puts the radio into a TX mode wita@iersignal. The

power level is controlled using thidenu >Sdup > Transmit It is suggested, until you have reason to
do different, that it be set to transmit at 2:0W when in tune mode. That will protect against damage
caused by high VSWR and not overheat the PA. This should provide sufficient power to tune an
external auto tuner, or to read VSWR and tune using a manual ATU.

¢tKS /2yaz2tSQa YSGUSNIOFYy 06S O2yFAIdzNBR (G2 LINRJARS
operations. The function provided during Tune is set inNtemu >Setup> Transmiform.

There is an ption inthe Menu > Stup > Ant/Filters > Antennform to remove SWR protection
when tuning at lower power levels. That will prevent the system from reacting to poor VSWR, which
is likely to occur when tuning.

3.4 Voice Mode Operation X
(If you are using thé ;f’R NEYSRI p( 2t LJas
YSYdz 0F NI 0KS daY2RS aLISOATA
3.4.1 Receiving Voice
1. Connect a suitable antenna to your antenna connector (ANT1).
Connect sitable speakers or headphones to your radio.
SetRX1 ARFo 20andMaster ARo 20; SQLoff.
Start the radio by pressing the cons@e/Off button
Select the band you want to operate, and the audio mode (LSB or USB in the first instance).
Select2.7Kas aninitial filter width.
Set attenuation(Att or SAtt) to 0dB
If you get ADC overload indications: use &&Tor SATTcontrols to add attenuation in
front of the receiver. It is suggested you should have at [#8dB margin in the first
instance.
9. SelectPanafalbs the display mode. You will see a red line in the middle indicating your
carrier frequency; the grey band will indicate your receiver passband.
10. You will see spectrum activity; probably a noise floor, with some signals.
11. SetAGCQo Med. Use theAGC Gaislider to move the green bar to just above the noise
floor.
12{{. ©@2A0S aArdayrta gAiaftft o0S aSSy Ay (KS LI VYyIlIRII
the panadaper so that the display width ig the region 56100KHz; SSB will be distinctly
wider than CW or spurious tones and approximately the same as your displayed filter width.
13. Tune a signal. Click on or near the signal with a mouse and drag it to the centre; then use the
mouse scroll wheel to fine tune.
14. AdjustRX1 Afand/or master AHor a mmfortable volume.
15. TheRX1 meter(top right) will normally be set t8ignal this indicates the signal strength on
GKS y2NXIt af{ dzyAlGaé¢ aoltSo
16. You can use the RX1 DSP group of buttons to remove noise and improve reception.
17. If the signal of interest is verclose to others, you may get interference into the top end or
bottom end of the audio passband. You can select a smaller IF filter passband (either with a
button or theWidth slider). You can use ti&hiftslider to move the filter passband.

© N gk wDN
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E Thetis v2.6.9 (1/25/20) - O X

Setup Memory Wave Equalizer XVIRs CWX Diversity Collapse Spot Linearity RA WB Pl BPF
RX1Meter  TX Meter

-81dBm

Master AF: 30
\
[ ] A ‘.‘d,\W\,jw,,._.,u,,,..,y.‘.,,\"{_‘.‘.'f‘.,.Ji\,‘,u,-.‘\,.,,Jh’,,._,:,.-‘f gt
RX1AF: 38
L3

RX2 AF: 51
®

AGC Gain: 83

7150 7160

Drive: 9

®
AGC  ATT

Pan: Zoom: .
SQL- -160 ! 5.0k

3.3k
@ SPLT A>B Panafall v ® 1 Transmit Profile:
i o
OBeat A<B AVG Peak Default ~

- 2dB - 1.0k
IF>V A<B CTUN ¢ High

Low
— 101 [4 -
RIT 0 XIT 0 40 [100 [B [3000 e ®
Vo n Val dih:
PR ) i RXEQ TXEQ gy o Reset

VAET VAC2 TXFL _
Swap Low a High a

71024 x 721 - 10% 10:41:15utc  Tue 18 Feb 2020  10:41:150oc ;i

3.4.2 Voice TX ’ 3
Follow the instructions in sectio.1to set up your microphonelevel. 2 ya dzf G € 2 dzNJ NI} RA 2 Q
for details.This is very important on first use!

Once you have done thatransmitting voice should be as simple as keying tkiéorand talking
normally into the microphone. You will see a display of the transmitted spectrum; if you &Rt
(preferably using headphones rather than speakers) you will hear your transmitted audio.

THETIS can be keyed into transmit in several ways:

1. Through a hardwired switch connected to the microphone input on the radio itself.

2. Using theMOXbutton on the console.

3. Using the PC keyboard: by default the spacebar will toggle between TX and RX. Ensure that
¢l19¢L{ adAatft KIFa {~(gousépanoRefins!aT20dzaé¢ (K2daAK

4. Using CAT commands, from external units

5. Using a switch wired to a serial port strobe input (see secia@ri.]).

The RF output power can leentrolled using théORIVEEontrol on the console. Drive indicates
approximately the percentage of full power to be transmitted. It is possible to perform more
accurate calibratiorg see sectior8.8.

¢tKS O2yaz2tSQa YSGSNI Oy 0SS O2yFAIdzZNBR (G2 LINRJARS
set is described in sectighl.14 In the first instance the following three are most likely to be useful:

Fwd Pwr Displays the TX power being generated.

Mic Displays the microphone signal level; you should be achieving 0dB peaks.
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SWR Displays the VSWR presented by the selected amen

Operating using VOX is simple. The ambient audio level is shown in a coloured bar bel@Xthe
slider: adjust thevOXslider so that the audio level is shown as green to the left of the slider
position, and not red to the right of the slider position. This means ambient audio will not trigger
VOX. Then click théOXbutton on the console. Thereafter speak normally; TIKbe selected when
you begin to speak, and will be released a short delay after you stop speaking.

If you find the radio keys onto transmit, and stays there, pk&&Xagain to turn it off!
For more comprehensive VOX adjustments, see secti@&n

THETIS includes speech compression algorithms. For details of how to use these, please see section
7.2

3.5 CWoperation

3.5.1 Connecting a Key

¢KSNB INB 4S@OSNIf 2LJiAz2yad ! 1Se Oy 0SS 02yySOic-

key, or an iambic keyer paddlembic paddles can only bermected to the radio: the keyer
function is in the radio hardware.

To connect a key to your radio: follow the instructions in your radio manual carefly.
connections for most radios will be as follows:

Ground Tip=Dit Ground Tip=Key
% \ s
— }

Ring=Dah Ring=no connect
3.5mm Stereo Jack 3.5mm Stereo Jack
Paddle Connections Straight Key Connections

To connect a key direct to your PC, with will need access to a serial COM port. Nowadays these are
USB plugn devices but widely available from many sources. Install the appropriate driver so that
when plugged into your radio, a COM port nuenlis allocated that you can see in your PC Control
tySt Qa 5 S Bdelestiod.F.yfor rAloke Nddbails.
3.5.2 Receiving CW

1. Connect a suitable antenna to your antenconnector (ANT1).
Connect suitable speakers or headphones to your radio.
SetRX1 ARFo 20 andMaster ARo 20; SQLoff.
Start the radio by pressing the cons@a/Off button
Select the band you want to operate, and the audio mode (CWU in thénftsince).
Selectl.0Kas an initial filter width.
Set attenuation(ATTor SATT) to 0dB
SelectPitch Freq (Hz)o 600
SelectShow CW Zero line

© 0N O
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10. If you get ADC overload indications: use ETor SATTcontrols to add attenuation in
front of the receiverlt is suggested you should have at leb@iB margin in the first
instance.

11. SelectPanafallas the display mode. You will see a red line in the middle indicating your
carrier frequency; the grey band will indicate your receiver passband. The yelloeaVére
indicates the centre frequency you should tune to.

12. You will see spectrum activity; probably a noise floor, with some signals.

13. SetAGCQo Med. Use theAGC Gaislider to move the green bar to just above the noise
floor.

14. CW signals will be seen imet panadapter as a single tone above the noise floor. Zoom the
panadapter so that the display width in in the regionfIKHz.

15. Tune a signal. Click on or near the signal with a mouse and drag it to the centre; then use the
mouse scroll wheel to fine tune.

16. AdjustRX1 ARand/or master AHor a comfortable volume.

17. TheRX1 meter(top right) will normally be set t&ignal this indicates the signal strength on
GKS y2NXIt af{ dzyAdGaé¢ aoltSo

18. You can use the RX1 DSP group of buttons to remove noise and improptam@cSelecting
BINto enable Binaural mode is appropriate.

19. If the band is very busy and many signals are present, dgktib enable the Audio
Peaking Filter (APF). SetTisneslider to0, Bandwidth slider t0o200, Gainslider to10

3.5.3 Transmitting CW

Fdlow the tuning procedures to tune your antenna (sect®f.?

SelectSidetone

TickSemi Breakin and set itdelay(ms)to 300

SetMaster ARo 20. This sets thsidetone audio level.

Move theDriveslider to select the CW power level you want to transmit. It is suggested that

you start at50 for 50% of max power.

SeleciTX meterto Fwd Pwr

7. If you are using an iambic keyer, Sxeedto the number of words per mirtea you wish to
transmit at

8. Press the key to begin transmission. The TX meter will indicate output power.

9. AdjustMaster AFor a comfortable audio level.

arwNE

o

Could someone with knowledge of CW contribute to this please?

354 QSK
Thetis version 2.6.3 and onwardgpports operating QSK in CW modes, and REQUIRES Protocol 2
firmware as follows:

1 ANAN7000 (all versions) or ANABDOO: Protocol 2 firmware version 1.7 or later.
T ANANZ200D: Protocol 2 version 1.6 or later.

QSK is selected using thettonA y (1 K S d/y% & NEBORV3yparke®of the main

console when operating in CW modes (CWU or CWie) button will step through settind3ff,

Semj QSKIf the Protocol 2 firmware version currently loaded in your radio is older than that

required (see above), hQSksettingh & RA &l 6t SR® 2 A0GK v{YAY&a&ayYSiAaySa
enabled, receiver audio can be heard between CW elements (dots and dashes). This enables

monitoring activity while transmitting. It's very useful when working a gptiuency or simgx DX
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pileup, operating in a contest, or any time the ability to hear what's going on while sending is
desired.

SelectingQSK to activate the QSK features causes several settings to take effect that enable optimal
QSK operation. These include:

1 AGC is sdb Custom mode (more on this later)

1 PTT is disabled (it's handled in the firmware on CW when QSK is engaged)

1 Semi breakn mode is enabled, and its delay is set to zero (0).

1 Since Thetis MOX is not active in QSK (necessary for quick response), thérarisma
spectral displays and NO TRANSMIT METERING. Simply turning off QSK will resume the
display and metering of normal transmit behaviour, either with PTT or-begaikin.

When QSks deselected(or when changing to a ne@W mode, including when this happens as a
result of clicking a band button), everything is set back to the way it was before QSK was enabled.

While operating QSK, the sidetone level becomes tied to the monitor level, whicrecset In the

Menu >Setup > Transmjitmonitor subpanel, with the control labelled "TX AF". Since it is a separate
control from the receiver audio, the sidetone can be adjusted to be louder or softer than the receive
audio according to preference. The seff remains in effect until QSK is disabled, at which time it
returns to its previous value. TX AF levels will then switch back and forth between the QSK-and non
QSK setting depending on the state of the QSK button.

With QSK enablegour own signal is hedrin the receiver while transmitting. When operating with a
single VFO (i.e. not split) the tone heard is identical to the CW pitch setting, since that determines
the transmitter offset in CW when in tranceive mode. Depending on the sidetone volume, ianay
possible to distinguish between the two tones due to a slight time difference between them. If the
transmit frequency is moved slightly away from its transceiver offset, either by changing RIT/XIT or
tuning the transmitter off frequency a bit using gphode, both tones will be clearly heard at

different frequencies.

You will want to experiment with the Custemode AGC settings to tailor QSK behaviour to your
liking. This is done by activating QSK, then going\iteiou >Settings > DSP > AGC/ATKkE AC
settings are on the left. The following settings are a good starting place:

i Slope5

f Max Gain 100
1 Decayl

1 Hang12.

Additional QSK Operating Notes:

1. Although sembreakin can be manually enabled with a delay of 0 without QSK, this results
in somethindess than true QSK. It will work but nothing will be audible between CW
elements unless sending very slowly. The new QSK mode makes use of the AGC Custom
mode setting and increases the AGC hang threshold to a high enough value so that AGC hang
doesn't blark out the receiver between CW elements.

2. The keydown delay Menu >Setup > General > Optignis now limited to permit a setting
no shorter than 7ms to ensure a clean CW signal. Setting it lower than this would cause key
clicks to be transmitted due to kieyg the CW signal before the relays have fully engaged.
This is not healthy for the relays, and other operators on the band will not appreciate the
resulting key clicks that are produced, which may extend up and down the band for 10s of
KHz. Some externamplifiers may also need a longer delay, although this setting should
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G2N] S6AGK Y2add / KSO] @&2dzNJ F YL AFASNRA YI ydz f
QSK capability. In the other direction, increasing-#teywn delay longer than about 10ms

reduces tke time available to hear signals between CW elements, defeating the purpose of

QSK. Likewise, kexyp delays longer than a few ms is unnecessary and you likely will find that

the minimum of 1ms works fine.

3. When in QSK, the usual cycling of the MOX fundtidFhetis doesn't occur. As a result,
checking for band boundaries doesn't happen and will not prevent you from transmitting out
of band. Use caution! Prevention may come in the next release

3.6 Digital Mode Operation

Data modes require an additional PC apgion, to act as the user interface and modulator /
demodulator for an audio stream. There are many walbwn programs available: for example
DM780 (for PSK31, for example) and W&Jibr the JT65 like modes).

With an analogue transceiver, datamodééd Sl ae& (2 O2y FAIdz2NBP {AYLI & C
and out to a PC sound card via a transformer connection, connect the radio to the PC serial port, and

the digital program will be able to access the radio through a sound card and control TX/RX by C
commands.

With THETIS the process is similar. RtyeRA F FSNBYy OS AayY (GKS | dzRA2 A& | ¢
connect the two programs internally to the PC. The solution is simpée Virtual cables. These are

software programs that run on the s&aPC as THETIS, and create a software interface for audio and
ASNALFE & . 2K digifhBugiddtreadanddseri&l Soét cohnection.

Section7.4describes how to download arabnfigure thevirtual cabledrivers requiredThere are
several choices availabl€his sectiorassumes that you have followed those guidasddescribes
how to configure WSJX Other programs will follow a similar princéol

Remember that most data modes are high duty cycle. You will need to reduce the peak TX power to
avoid overheating your PA.

VoicerrLeter Input Voicemeeter Outputl
] T
Voicemeeter :
VAQ . Banana . Audio
Voicemgeter Output Voicemegter Input
] e
—
CAPR <COMZl Virtualserial COI\/ZZ> PTT control
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3.6.1 Setting up Virtual Audio in THETIS
THETIS needs to be set up to use the virtual COM and virtual @ardiections.

1. Run Voicemeeter Banana from your windows menu
2. Run THETIS
3. OpenMenu > Setup > CAT Control
4. In CAT Control selePortto COM21
5. Set serial parameters to ba@b00parity nonedata8 stop 1
6. TickEnableCAT
CAT Control
Enable CAT
Port com21
Baud |55
Parity ne
Datz
Stop

7. OpenMenu > Setup > Audio > VAC1

8. TickEnable VAC DriverMME

9. Set TX and RX gains0wB

10. Select InputVoicemeeter Output

11. Select OutputVoicemeeter Input

12. TickAuto Enableenable for digital modes, disable for all others

E Setup - O X

General Audio Display DSP  Transmit PA Settings Appearance Keyboard CAT Control Tests

VAC1 VAC2
En: Buffer Size Gain (dB)
Virtual Audio Cable Setup 2048 v R ok
Driver: | yME " ™ [0 & )
Sample Rate Direct 1/Q

Input | Vioice Meeter Output (VB-Aud Mono/Stereo [ Outputto VAC
Outpit: | yigiceMester Input (VB-Audio e L] Stereo

Allow PTT to override/bypass
Auto Enable VAC for Phone !

modes Allow SPACE to
Eraa?:eog:;rDslgm‘ AL O ove:lde‘bypass VAC for Phone ~ Buffer Latgncy {ms)
Allow MOX to RingBuffer ‘
rerridelby A
[ override/bypass VAC for In: [120 1= Out: [120 = |

Phone

M | M: | |
DBypass VAC for recording hARa [ [

playback PortAudi
'VAC1 Monitor in: [120 ?MC;D! —
n £ ut: £U
TO VAC FROM VAC = =
Ov r; s |69 0] Force Overl 264 [ Force [ Manual  [] Manual
vertiows 1.000000 [ vertiows 1.000000 1=
Underflows 379 Underflows (290
Var Ratio | 1.000852 Var Ratio  [1.001122
Reset Database Import Database.. Export Database.. oK Cancel Apply

13. Select mode ®IGUand tune to7.074MHz

14. SetDriveto 25or below.

15. Set the filter width ta2.5KHz

16. Start THETIS. You should hear audio from the PC spegkéess been routed to
Voicemeeter Banana and sent to the speakers from there. In the middle of its display you
should see a bargraph indicating the audio level flOHETIS:
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THETIS is now ready to go. Yaoe ready tauseWSJIXto connect to the other end of the virtual
links!

3.6.2 Setting Up WSJITX

1. Run WSJK
2. SelectCAf S B {SlidAay3aax
3. Enter your station details on thgeneraltab
4. Select theRadiotab. SelecRigKenwoodT$2000
5. Select PTT MethoGAT
6. InCAT controbet Serial PortCOM22
7. Select baud rat®600data bits8 stop bitsl handshakedefault
@ Ssettings ? e
General  Radio  Audio  TxMacros  Reporting  Frequencies  Colours  Advanced
Rig: | Kenwood TS-2000 < Poll Interval:
CAT Control PTT Method
Serial Port: | COM22 | O vox ) pTR
Serial Fort Farameters @ cAT () RTS
Baud Rate: |9600 v Port: |USB

Data Bits Transmit Audio Source

© pefault (O seven ® sght Rear/Data Front/Mic
Stop Bits Mode
() Default @ one O Two @ none O usa O oatafekt
Handshake
@ Default O None Split Operation
() XON/XOFF () Hardware ® none O Rig () Fake It
Force Control Lines
DTR: ~ | RTS: ~ Test CAT Test PTT
Cancel

8. ClickTest CATAfter a few moments it should light up green
9. Select theAudiotab. Select Input ¥oicemeeter OutputSelect output ¥ oicemeeter Input
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@ settings ? X

General Radio Audio Tx Macros Repaorting Frequencies Colours Advanced
Soundcard
Input: |VoiceMeeter Output (VB-Audio VoiceMeeter VAIO) ~ | |Right
Output:  VoiceMeeter Inpull Select the audio CODEC to use for receiving. ~ | |Mono v

Save Directory

Location: C:/Users/laure/AppData/Local/\WSIT-X/save Select
AZE| Directory
Location: C:/Users/laure/AppData/Local/WSIT-X Select

Remember power settings by band

D Transmit |:| Tune

H
=

Cancel

10. In the WSJFK programSelectMode > FT8The program should start to decode signals!

— ———
@ WSIT-X v21.2 by KUT — ] X
File Configurations View Mode Decode Save Tools Help
Band Activity Rx Frequency
I UTC dB DT Freq Message UTC dB DT Freq Message
| l183615 -7 0.6 370 ~ CQ EA7TIEZ IMB6 ~|[183515 -7 0.2 B23 ~ ZS6C IKS5YMH JN:
| |183615 -4 0.5 599 ~ 7X0AD S57AM R-Z 183545 -8 0.2 823 ~ Z56C IRS5YMH JNf
| |183615 -10 0.8 986 ~ DKARQ HA3PV 73 183615 -2 0.3 825 ~ ZS6C IRS5YMH JNS
183615 -16 0.7 1187 ~ CQ TA7SO ENS0
183€15 -10 0.8 1252 ~ ZL4TT SPYCSE EC
183615 -17 0.8 793 ~ T7XO0AD YO3GA EN:
183615 -20 0.8 833 ~ ET7TWA EASW RR7IV
< > < >
I:‘ CQ only Log QSO Stop Erase Decode Enable Tx Halt Tx Tune Menus
N D Tx even/1st .
40 [ -
4 7'074 000 [7] Hold T Freq ‘> Generate Std Msgs | Next  Now Pur
oxcal || okeid | . v L Jom =
0o [ [z e ] FL lolm
~
g [ Joim
40 Lookup Add Auto Seq call 1st l:l O [ Txa
. 2020 Feb 19 —
1 ® e
6243 18:36:43
Receiving Thetis FTe D 13/15 wD:em

11.Ly ¢19¢L{>X aStSO0 dalL/é¢ +ta GKS ¢- YSUGUSNI Y2RS
12. In WSFX,PressTune Your radio will begin to transmittast signal.

13. Adjust thePower slider at the right of WSJX so that the MIC level just reaches 0dB.

14. PressTUNEagainto cancel TX.

At this point you are set up to use WSgwith THETISJsing other data mode programs is similar,
andlots ofadvice is available on the interné&emember to keep your TX power down to avoid
overheating your PA!

3.7 Using PC Audio Connections

The radio can be operated in two ways: with microphone, speakers etc connected to the radio; and
with microphone/speaker audio routed through the PC. The lagerseful if the PC is in a different
location from the radio.

THETIS User Manual Page30o0f 129



¢2 dzaS 0 KS NI RA 2 Qa¥AQEhyWAS2aY € tirdegolf oh the tohsBle. Goeis
your radio manual regarding speaker, headphone and microphone connediiens. >Setup
Transmitterform has a selector to choose betwedfic InandLine In(probably on your radio rear
panel).

Note on Windows Sound Interfaces:
MME:This is the most compatible with all audio devices
Windows DirectSound: This is more recent than MME with potentiadly letency.

Windows WASAPI: This host is the most recent Windows interface, that supports, between
applications (such as Audacity) and the soundcard driver. WASAPI was first officially released
in 2007 in Windows Vista. WASAPI is particularly usefuldopback" devices for recording
computer playback. 2bit recording devices are supported. Playback is emulated using this
interface.

ToenablePC audio, it is necessary to select a sound fmardfAC1 (for RX1) and possibly VAC2 (for
RX2) The settings Wlibe PGind audiodependent but these work on one windows 10 laptop:

1. OpenMenu >Setup> Audio > VACIsee sectiorb.2)
2. ClickEnable VAC1
3. SelectDriver. MME
4. Selectinput: (choose your desired audio source)
5. SelectOutput: (choose your desireBX1speaker/headphone destination)
6. SelectRXgainandTX gainnitially to 0dB
M Setup - O >
General Audio Display DSP Transmit PA Settings Appearance Keyboard CAT Control Tests
VAC1 vAC2
Enable VAC 1 Buffer Size Gain (dB)
Virtual Audio Cable Setup 2048 ~ RX 1 |& O ﬁ;ﬂb(i:nhz:ﬁ‘;s
Driver: | pMME - ™ 10 | "
Sample Rate Direct 1/Q
Input: Microsoft Sound Mapper - Iy Mono/Sterso [ Output to VAC
Outplt: | Microsoft Sound Mapper -Ou v 48000~ S
Mlow PTT to overridelby,
At Enable :-?l)‘;%’for Ph:;\g erride/bypass
[ Enabie for Digial modes. Disable ) vpasa VAC for Phone  BulferLatency fme)
;‘«chw;_M%Xto e RingBuffer
werride/by VAC for ~ —
D‘;.h;”;e pass VAL 1o In: [120F=]] Out [120 =
WAC1 Monitor Manual  [] Manual
TO VAC [] Force FROM VAC [] Ferce
. : . ’ PortAudio
Overflows |88 1000000 |2 Overflows |49 1.000000 |2 i 120=] Out [120 =
Underflows |51 Underflows 29
Var Ratic  |0.967425 Var Ratio 1004457 [JMemml [ ] Momunt
Reset Database Import Database.. Export Database.. Cancel Apply

You will now be able to hed&Xlaudio through your PC speakers, and use a PC microphone for TX.

For digital modes, it is necessary to run the digital mode decoder program on the same PC and then
interconnect that program with THETUSIng Virtual Audio CableShe procedure is described in
section7.4.

It is possible to connect many types of audio device to your PC, and use those for your radio
activities. For example high performance input & output devices, microphones, speakers and
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headphones are all availabl¥ou will recognise the device names in the input and output sections
on the VAC form.

3.8 TX Power Calibration

As shipped, your radio should provide RF output at approximately the level set Byitesslider. If

you have access to a calibrated power meitkis possible to adjust the THETIS settings so that the
delivered power will be as measured by the power meter. This process can only be as good as the
guality of the power meter: if that is inaccurate, then this process will not be helpful!

If you havea good quality, trusted, and preferably calibrated, metéren please read on.

1. Set your radio to use the ANT1 antenna conne{téenu >Setup>Generab Ant/Filterg

2. Connect your power meter to the ANT 1 connector, and an appropriately rated dummy load
to the power meter.
3. Select thel60mband
4. Open theMenu >Setup> Transmiform
5. Set theTune Powelevel to10anduntick Use Drive Power
6. Open theMenu >Setup> PA Settingirm
@Setup — O X
General Audio Display DSP  Transmit ;Iijﬁ"S‘éﬁ"'ﬁﬁé: Appearance Keyboard CAT Control Tests
PAGain  Watt Meter
Gain By Band (dB) ANAN 200D
160m: [495 |2 VHFO: 562 |2 VHF7: 562 =
80m: |505 |2 VHF1: 562 |4 VHF8: [56.2 |2
60m: (505 k= VHF2: 562 |& VHFS: |56.2 =
40m: (500 & VHF3: [56.2 |2 VHF10: (562 &
30m: [490 |2 VHF4: 562 |&] VHF11: [562 =
20m: (480 = VHF5: (562 |£ VHF12: |562 =
17m: 470 |2 VHFE: 562 & VHF13: [562 =
15m: 465 |=
12m: 460 |2
10m: [435 |2
6m: (430 |2 Reset
Reset Database Import Database. Export Database... 0K Cancel Apply

7. Press the consol€unebutton to on

8. You should seapproximatelylOW on the power meter.

9. Adjust theGain by bandox for 160m to achieve 10W. Do not change in jumps bigger than
1dB!

10. Press the consol@unebutton to off

11. Go on to the next band and repeat.

3.9 Using Puresignal

Puresignal provides an algorithm to correct thendinearity. It does that by measuring the

difference between thectual output and theintendedoutput, and correcting the TX samples to

allow for the difference. This algorithm was designed by Warren Pratt NROV and leads to TX signals
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200 n R. & QrarBthogeSvikiEno correction. This all happens in the background, once it has
been initialised.

Depending on your radio model, you may need a signal coupler to select a sample of your TX signal
for the adaptive correction process. More recent radios hiamtuded that within the unit. If you use

an external linear amplifier, then you will definitely need a suitable coupler (which could be built

into your amplifier).

3.9.1 Setting Up Puresignal
1. Follow the guidance to set up your microphone, drive, antenna ated &€lection for

AYy2NXYEFEte ¢- @

2. Select theMenu >Linearityform. The Puresignal Control form will be shown.

3. Click theAmpViewbutton. You will see the AmpView form, ready to show linearity
corrections.

4. Use theDriveslider to select the power level you wato operate at.

5. Connect a dummy load with appropriate power rating to your antenna connector (ANT1,
unless you have selected a different antenna).

6. Click theDUPconsole button toon.

Click The console display zo@Xbutton

8. ClickTwo-tone to onin the Puesignal window. You will see your TX signal as two tones in
the panadapterdisplay area. Puresignal will rapidly adapt the signal to reduce harmonics to
much lower values.

™~

== Thetis v2.6.7 (4/29/ —
I Thetis v2.6.7 (4/29/19) O X

Wave Equalizer XVTRs CWX
RX1Meter  TX Meter

Signal ~ | Mic ~

-35dB

Master AF: 50
®

RX1 AF: 19
®

RXQ AF: 0

®

AGC Gain: 83

®
Drive: 100

Center | Zoom: = AR

SPLT | A>B o Transmit Profile: 2 =

2.4k 21k

= 1dB - 1.0k Var 1
IFV A<>B CTUN : High

Low
a0 |10 B 3000 )
27/07/2019 i letey . Vel e N

LOC 19.07-39 @  MuliRx RXEQ TXEQ ' ghp @ Resat

9. After a few secondthe TX display should be stabldicikTwo-tone to off to complete the
calibration test.

10. The AmpViewbutton will have updated to show the amplitude and phase behaviour of the
amplifier, and the correction that has been made.
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T AmpView 1.0 - m| X
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3.9.2 Operating with Puresignal
Once enabled, Puresignal will automatically apply corrections during transmiksgmportant to

have your microphone properly adjusted/ou need to be getting 0dB speech peaks to drive
Puresignal hard enough!

\

CS
I.

I aANBSy o2
TSS

FTNRY (KS
made.

R 0 ter licatesdthatra §dvdl sigRallevelds elndrreckived
1

S
o} LI 6Kd ¢2 AdGa& NRAIKG F INBSY o02E

u» m
T Q-
(@]}

Further calibration is not normally required.

I Thetis v2.6.7 (4/29/19) — O *

Setup  Memory Wave Equalizer XVTRs CWX  Diversity Collapse Spot  Linearity RA WB
RX1 Meter  TX Meter

VFO Sync ANER - |10Hz + 5 "
Chen. ignal ~ | Mic v
VFO Step:

Rx Ant Save Restoe 1 5 -

14,190 14,205 14,210

Master AF: 50

RX1AF: 19

RX2 AF: 0

AGC Gain: 83

Drive: 100

Correcting

Pan: Center | Zoom: . Ix = 4x
AGC 5 5.0k

SPLT | A>B TransmitPofle 33 [

[ ] IFV  A<>B 1d8B . High 10k @ Var1l

Low
a0 [0 [BY [2000 :
27/07/2019 Gl ek : o Width: e

Vol
LOC 19:12:45 i RXEQ TXEQ] gy @ Reset

G w2l g i T |
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4 Console Controls

O(SELJI)/RSRs GASSs 2F ¢19¢L{ LINRPOARSaA Y2 & i O2y G NRT 3
GO2ftt Il LJASRE @OASsa Ylye 2F GKS O2yiNRfa RSaAONAKOGSF
YIe KIFE®S OKFy3aSRT Y2aid Ory 06S I 0O0SaaSR Ay 20GKSNJ
GKS FLIX AOFGA2Yy YSydz (2 | O00Saa aSdiidAay3aaod ¢KS aly
through a set of buttons at the bottom of the screen, andivi@ RA G A 2 y I £ & LJ2 LJdzLJE & ONE
via those buttons.

4.1 Console ScreenButtons

tKAa aSOlAz2zy RSaONARO6Sa GKS 02y i NHehse beta@idreittfalr 6 f S 2y
GKS daalAyaé¢ OFry FEGSNI GKS | LBui®hsNhey@de FerelhgsR G KS (0 €
0SSy LINBLI NBR dzaAy3d GKS dGLYoxLD &LISOAIfE¢ alAYyD a

function if the mouse hovers over them.

4.1.1 Master Buttons Group

These buttons provide on/off controls for a number of critical tiows:

Radio On/Off | Turns on/off the connection through the network to the radio, and initiates
software defined processing.

RX2 On/Off Turns on/off the second receiver channel. When selected an addition RX2 Gro
appears at the bottom of the console.

Monitor When selected, TX Audio is replayed to the speakers for monitoring of TX aud
quality. TheMaster AFGain function sets the volume (see sectibh.6)
Tune When selected, initiates a transmit operation with a steady tone at the power I¢

selected in the setup form (see sectiérb). Note that the TX Meter function et
to the setting assigned in the setup form.

MOX When selected, initiates a normal transmit operation at the power level set by t
drive control (see sectiof.1.6).

Duplex When selected, displays the received signal on the display when transmission
active. If not selected, #h TX drive signal is displayed.

PSA When selected, the Puresignal i€arization function is enabled during

transmission.

Quick Record | ! OGA QI GSa GKS avdzAi O1 NBO2NRE Fdzy Ol A
section5.3.

Quick play 'OGAQGEFGSa GKS avdzi Ol NBLX I &¢ T dzgither A
through the receiver to the speakersr to the transmitter See sectiob.3.

4.1.2 VFO Group
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This group includes three panels: displays for VFO A and B frequency; plus VFO controls in the
middle.

4.1.2.1 VFO A/B Displays

The tuned frequency and band segment are displayed for each of VFO A andTWeQuBctions

assigned to these controls depends on the setting®R2 MultiRXand SPLEs described below.

l RRAGAZ2YLFE RAALIXFE AYyF2NXIGA2Yy Aa AyOfdzZRSR Ay (K

A 2 4 A x

¢tKS +Ch &St SOGSR FT2ND ¢ catfrRAAYRAOFI SR 6& GKS NBR

4.1.2.2 VFO Settings
The central section contains several controls:

VFO Sync When selected, the two VFOs are locked together in frequency. This necessatr
0KS G5 AOSNBRAGEENTFSE GdZNE 64SS aSOGA2
Tune Step This section sets the tuning step. The VFO frequency is increased or decrease

this amount for each tuning event (keyboard press, scroll wheel stépot panel
encoder step).

VFO Lock Two buttons allowthe settings for VFO A and VFO B respectively to be locked,
prevent inadvertent tuning.

RX Ant If the antenna setufisee sectior6.1.7.9 for the current banchas different
antenna for RX and TX, this button selects whether the receiver is connected t
assigned RX antenna or to the TX antenna.

Save,Restore| ¢t KSa4S O2y iNRfa I O00Saa GKS aljdza O1 YS
aSGiGAyYy3Id ¢ K&usésdhe uBent freqdeindy,angde and filter for VFQ
G2 0SS ar @SR G2 GKS vdzAiOl YSY2NEBT A
causes the quick memory setting to be copied back to VFO A.

Bandstack Two numbers display the current bandstacktjlehd total number of bandstack
memoaries for the current band (right). Clicking in either displays the bandstack
form (see sectiord.1).

4.1.2.3 VFO Settings for RX1, RX2nd RX1 Subreceiver
The functions of VFO A and VFO B change depending on what combindRi¥g liultiRX and
SPLI&re selected. This table indicates which VFO controls those functions

RX1 VFO A controls RX1; TX on RX1 frequency

RX1+ MultiRX

RX1+RX2
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RX1+RX2+ VFO A controls RX1; TX on RX1 frequency; VFO B controls RX2;
MultiRX SubRX frequency in VFO A band segmnisnt

RX1+SPLT

RX1+MultiRX | VFO A controls RX1; VFO B controtyy SubRX and TX
+SPLT

RX1+RX2+ VFO A controls RX1; VFO B controls RX2;
SPLT TX frequency in VFO A band segment box

RX1+RX2+ VFO A controls RX1; VFO B controls RX2;
MultiRX+ SPLT | both TXand subRXfrequency in VFO A band segment box

Tune - 100Hz |+
Step:
14030310 | BandStack

Save Restoe 2 5

If the RXImultiRXfeature is activated, an additional subceiver with similar settings to RX1 is
activated. This can be used as an add#iaeceiver.

4.1.3 Band Group

This group provides a quick way to select the RX1 operating band. The current band will be indicated
by one of the buttons being highlighted.

To change band, simply click the button for the desired new band and the radio-witiedo that

band. It will select the last used frequency, mode and filter setting for that band. Be aware that the
antenna selection will be changed according to the-lpgnd antenna settings defined on the setup
form (see sectior®.1.7.9

There are 3 sets of buttons available, which can be selected by buttons on the bottom row:

1 One set provides access to the HF amateur bands;
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9 One set provides access to transverter settings to access VHF/UHF/microwave bands. For
more information on transverter settings, see sectmb.
1 One set provides access to various short wave bands of interest to Short Wave Listeners.

There are other methods available to change baridr example where these controls are hidden:

1 Andromeda provides froapanel controls @ step up one band, or step down one band,
within the HF amateur bands.
T ¢KS aOftl aaAa0¢é¢ O2fflLJASR GASg 2LWA2yLFffe LINBa:
1 Andromeda menu buttons can be assigned to step up and down similarly
1 An Andromeda menu buttoallows the band setting popup form to be displayed (see
section5.13.2 which provides similar functionality to this group
f Using PCdyboardkey¥ 06& RS ¥IRdzAaid ¢ &di S dzLJ k R26y 2yS o

4.1.3.1 Bandstacks

G.yRadGlOla¢ LINRGJARS -Weliné@sutiingsdor guickeadthsy ta diflerBr®@ S NI € LI
parts of each band. For example if you want to move quickly between a CW section, a digital modes
sectty FyR GKS {{. aSOGA2y 2F G4KS un YSIiUNB o6FyRx @&
rapidly switch between thenmBandstack memories are only available for RX1.

A bandstack memory is a combination of a frequency, an operating mode and a filtegsktti
conjunction with the modeadependent settings (see sectidnl.10 this provides most of the
settings likely to be needed in a new part of the band. The VFGpdsee sectiod.1.2 indicates
the number of programmed bandstack memaories for the current band, and the most recently
selected bandstack.

1. To select the next bandstk memory in the current band: press the band button.

2. To edit a bandstack memaory entry: press the band button until that bandstack memory is
selected. Then tuned the radio, change mode and/or change the filter settings. The press the
band button again.

3. Abandstack form (see sectidnl) provides an ability to edit the bandstack memory
settings. Andromeda provides a button to switch between each bandstack memory in the
current band.

4. An Andromeda menu button allows stepping between bandstack entries for the current
band.

4.1.4 Mode Group

DSB
cwu FM

SAM = SPEC
DIGL DIGU DRM

This group provides a quick way to select thé Bperating modeThe current operating mode will
be indicated by one of the buttons beihgghlighted.

To change mode, simply click the button for the desired new mode. The mode will be selected, and
the modedependent radio settings will be updated according to those selected for the new mode
(see sectior#.1.10.

The modes available are as follows:
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Mode
LSB

uSB
DSB
AM

SAM

CWL
Cwu
FM
SPEC
DIG L
DIGU

DRM

There are other methods available to change mader example where these controls are hidden:

¢ KS

=A =4 =4 =9

Type
Voice
(Phone)
Voice
Voice
Voice
Voice

Cw
Cw
Voice
Digital
Digital
Digital

Digital

G @éllapsed vie@ Hptionally presents these buttons at the bottom of the screen
Andromeda provides froapanel controls to step up or down one mode

Andromeda menu buttons can be assigned to step up and down similarly

An Andromeda menu button allows the modetting popup form to be displayed (see

Description
Lower Sideband suppressed carrier. Typically used below 10MH:

Upper Sideband suppressed carrigypically used above 10MHz.
Double Sideband suppressed carrier. Not in common use.
Double sideband, with carrier. No longer in common use.

Double sideband, with carrier. Synchronous tuning to the receive:
carrier.

CW (Morse) in the lower sideband

CW (Morse) in the upper sideband

Narrow band Frequency Modulation; common of VHF & above be
Full spectrum mode. Provides access to the full receiver channel
bandwidth.

Digital modes, using upper sideband (most commonly used). Pro
a filtered digital audio stream to an external digital mode applicati
Digital modes, using lower sideband (less commonly used). Provi
a filtered digital audio stream tan external digital mode applicatior
Digital Radio Mondiale. Provides a filtered digital audio stream to
external application.

section5.13.3 which provides similar functionality to this group

f Using P&eyboardkey® . & RSTI dzf G & - /dowh yeRveen inadesa (G S LILIA y 3

4.1.5 Filter Group

4.4k 3.8k

29 [
21k 18k

Var1 Var2

This group provides a quick way to select the RX1 receiver bandwitghcurrent filter bandwidth
will be indicated by one of the buttons being highlighted. The bandwidth offered are mode
dependent. To change filtesjmply click the button for the desired new bandwidth.

These filters are the principal means by which the receiver selects the station of interest, and rejects

the nest one only a few 100Hz away. In a crowded ligind example during a contestit may be

necessary to select a smaller than normal bandwidth to reject interference from an adjacent station.

Through DSP, the filter bandwidths and centre frequencies are fully variable. Two buttons marked

Var 1andVar 2select variable filters: the bandwidthBn OSyYy i NB FNBIj dzSy Oe&
can be changed to reject interference. Sliders are provided to seéedte frequency and

o YROARIKEZ

2 NJ U K $ff phibt2carébe iayillly édited. T Keset b@dtdaiwill

reset the filter centreérequency (but leave bandwidth unchanged).
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To observe filter settings, the filter bandwidth is shown in the signal display as a grey vertical band.
As the centre and bandwidth are changed, so the grey band is changed and that can be compared
with the spetrum activity for the wanted signal and the interfering signal(s).

There are other methods available to change filtefer example where these controls are hidden:

1 An Andromeda menu button allows thiégter settings popup form to be displayed (see

sectin 5.13.4 which provides similar functionality to this group

Using P&eyboardkey® . & RSTFlLdzZA G . ¢ FyR a+¢é¢ &aidSLI dzLJ «
TheOdinand Y RNR YSRI LI ySta 020K LINPGARS FAL{GSNI af
These move the lower audio edge and upper audio edge respectively. If you hear a high
FNEIjdzZSyOe AYyOGSNFSNAYy3I airdylfts FRedzald aKAIK O
aRedzald atz2¢ Odzié @

= =4

4.1.6 Gain Group
Master AF: 45
L3
RX1AF: 75
L3
RX2 AF: 56
LJ
AGC Gain: 83
L3

Drive: 11
L3l

AGC SATT
(5o [ -
sqQL: -113
[

Master AF This sets the audio gain for the transmit monitor functaord CW sidetonel X
audio is replayed to the speakers whBlONis selected.

RX1 AF Sets RX1 AF gain

RX2 AF Sets RX2 AF Gain

AGC Gain Sets the AGC threslblevel. This is the level above which the AGC reduces the
signal level. It should be set just above the band noise floor and is indicated wi
ANBSY aDé¢ fAYS 2y (GKS RAALI I @&o

Drive Sets the TX level, as a relative valeE00% of full power.

AGC Setsthe Automatic Gain Control operating speedTwotime constantsare
controlled: thenormald RS O I &sétting theYfade at whiclAGC restores gain
after alarge signal was preserdnda¢ K| y 3¢ (i AvahBgain KdrehsentiN.
a certain period hasxired.(There is also a fast decay action after Algécted
impulses)Values available aras follows:

Fixed No AGC action; receiver has constant gain
Long Long hang time, long decay time

Slow Medium Hang time, medium decay time
Medium:  Mediumdecay time, no hang

Fast Short decay time, no hang

Custom: The AGC settings are controlled by usatered parameters in the
Menu >Setup>DSP> AGC/AL@rm
Attenuation Sets the receiver frorgnd attenuation. This is adjusted to make sure thB A
converters do not overload in strong signal conditions. The settings available w
receiver dependent. If your receiver has a 1dB step attenuator, double clicking
GKS GSEG t1 0S8t gAft OWIWZES (GKAA 06Si
ATT: coarse step attenuatonyith 10dB steps
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SATT: fine stepped attenuator with 1dB steps

SQL The button turns on/off the receiver squelch function. When active, the receive
output is blanked for signals below the set threshold.
The squelch slider sets the squelch threshold value

4.1.7 VFO Buttons Group

SPLT A>B
0Beat A<B

IF-V A<B

RIT 0 XIT

_‘_'

These buttons control VFO operation.

SPLT CKAA odziG2y | OGAQGIGSa GaLi Ad FNBIdzSy
If RX2 is disabledVFO A will be used for RX, and VFO B will be used for TX
If RX2 is enabledVFO A provides both. The RX frequency is displayed as nhorm

the TX frequency is displayed in the band segment display.

A>B Copies the VFO A frequency to VFO B

A<B Copies the VFO B frequency to VFO A

A<>B Swaps the VFO A and B frequencies

Zero BRat Centres the VFO onto the largest signal within the RX passband. This is likely to be

for CW and possibly data modes, but not voice modes.
IF->V If the IF filter has been shifted: this button clears the filter shift, and retunes the VF(

GKIFG GKS dadzyaKAFTFGSRE LC FAEGSNI A& |
had been used to follow a moving signal.
RIT Receiver Independent Tuning: these controls shift the receiver up or down in frequt

from the VFO setting, leavirige TX unchanged. The RIT button turn RIT on/off;0rhe
button clears the RIT offset.

XIT Transmitter Independent Tuning: these controls shift the transmitter up or down in
frequency from the VFO setting, leaving the RX unchanged. The XIT button turn Xl
on/off; TheO button clears the XIT offset.

4.1.8 RX1DSPGroup

NR Activates noise reduction, to minimise random noise. This attempts to reduce the n
in the channel while preserving signal content.
Unlit: Noise reduction inactive
NR lit: Activates thd_MS noise reduction algorithm
NR2 lit:  Activates the spectral noise reduction algorithm

NB Activates the wideband noise blanker, to remove impulse interference.
Unlit: Noise Hanker inactive
NB lit: NoiseBlanker active, and sets receiver input to @eluring impulse

NB2 lit:  Noise Banker active, and estimates the signal the receiver would ha'
seen during an impulse.
MUT adziSa GKS w-wm | dzRA 2 Hritl GdadplioBes(Noke $hatkhls Roks?
not mute audio to a VAC channel, eg togp@akers).
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MNF Activates the manual notch frequency. Notch frequencies are entered iM&es >
Setup > DSPMNFform (see sectior®.4). This should be used as a last resort!

ANF Activatesthe Automatic Notch Filter. This filter will attempt to notch out interfering
carrier signals within the receiver passband.

SNB Activates the spectral Noise Blanker. The SNB detects impulse interference and
FddSyLlia G2 SadAYlrdsS GKS aO2NNBOG¢ NE

BIN Turns on/off Binaural mode. Binaural mode is a tuning aid for CW reception with sti

spealers or headphones. In this mode higher frequencies move to the right of the
stereo field and lower frequeaies to the left. A signal will be correctly tuned in the
centre of the stereo field.

4.1.9 MultiRX Group

Vol Pan Vol

® el ®  MuliRX
) Swap
Vol (left) This duplicates the RX1 AF geamtrol.
Vol (right) Sets the Sub receiver AF gain, when it is enabled.
Pan (top) Moves the RX1 signal to the left or right of the stereo audio channel; when in tl

centre, equal signals go to left and right channels.

Pan (bottom) Moves the Sub receiveaignal to the left or right of the stereo channel

MultiRX Enables the sub receiver. This provides a second receiver channel using the F
channel and AD converter. If RX2 is disabled, VFO B sets its frequency. If RX2
enabldl, the frequency is sah the band segment box for VFO A.

Swap Swaps the left/right settings of the PAN controls. A signal that had been only ir
left audio channel would be only in the right audio channel.

4.1.10 Mode Dependent Group

Four sets of controls can be shown here, depending on the currently selected operatingThede.
correct set is selected and displayed automaticdllyese settings provide controls specific to that
type of mode.

4.1.10.1 Voice
Transmit Profile:

® o v

] 1248 | High

[ 52 120 B[00 B

RXEQ TXEQ
TXFL

This panel is selected automatiéall T2 NJ a 32 A 0S¢ Y2RSa 20KSNJ dKIFy Cad

Mic Enables the radio microphone input. (when unlit the microphone is muted)
Mic Gain  Adjusts the microphone gain. A 20dB boost is available on the setup form if suffic
ALAY AayQid | @FrAflrofSo

COMP Selects the speech compressor.

Comp Gain Sets the gain value for the speech compressor.

VOX Enables Voice Operated Transmit.

Vox Sets the audio threshold at which VOX activates the TX.

Threshold

DEXP Enables the downward Expander. Only available WH@iX is selected.

Filter Low Sets the low edge of the AM/SSB TX filter (typically 300Hz)
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Filter high  Sets the upper edge of edge of the AM/SSB TX filter (typically 2-31008#z)

RX EQ Activates or deactivates the receiver audio band equaliser (see sé&ctipn

TX EQ Activates or deactivates the transmitter audio band equaliser (see segin

TXFL If selected, shows the TX filter bandwidth on the main display

Transmit ~ This combo box shows the current selected profile, and allows a new probke to
Profile selected. The profile consists of all of the TX audio chain settings; this allows diffe

settings for different kinds of operation, eg for different bands, for contests or for
GN}Y 30KSgAYyIE O

4.1.10.2 CW

Speed: 25\WPM APF
L4

lambic
Sidetone

CW Break-in
Show TX.
B Civ/Freq | OFF  Delay (ms): | 3005}

Show Cll Zero Li
u srotine Pitch Frea (Hz): [500 5

Tune: 0 L3l
Bandwidth: 150 ®
RX1 Gain: 0 ®

This paneis selected automatically for Ciivodes (CWL, CWU).

Speed This sets the keyer speed, in words per minute

Pitch freq Sets the frequency expected for CW audio. This sets the offset from carrier for
operation.

lambic When ticked, the keyer generates timed dots and dashes triggered kgnabic
1SeSN® 2KSy dzyiAO1SR F GadNrAIKGE |

Sidetone Turns on/off audio sidetone faCW (either normal key or iambic keyer)

Show TX CW If ticked, shows gellowmarker in the main display for the actuBX frequency (this

Freq may be diffeent from RX frequency because if RIT or XIT).

Show CW If ticked, shows a yellow marker in the main display for the reRIX frequency.

Zero line

Audio peaking filter section

Enable Activates the APF: this is a narrow peak fiiedzii y 203 a0 NA O] 4!
(marked RX1 be greatest at centre frequency, but ritisned signals will be heard at lower
or RX2) amplitudes.

There ae three APF algorithmsone fa each of RX1, RX2, Sub RX. Settings for -
others are available on thidenu > $tup >DSP>Audioform

Tune Sets the APF centre frequency, relative to the sidetone frequency
Bandwidth Sets the bandwidth of the APF, in Hz
Gain Sets the gain (amplitude enhancement) of the APD

CW Breakin section
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Off/ISemi/QSK This button selects betweent#eakin modes:

Off The TX/RX state is manually cooited
Semi TX selected immediately when the key is pressed. RX will-beataled
a short period after the keyer is released. The delay time (ms) is
adjustable.
QSK TXselected immediately when the key is pressed. RX-énebled
immediately after the key is released.
(note that not all hardware supports QSK, and the firmware must be recent; QS
mode will not be selected if the correct settings are not detected)

4.1.10.3 Digita |

VAC1 RXGain: -1 Sample Rate
° L__j

VAC1 TXGain: 6 Chnis 7 1Q

L3 Stereo

TXProfile: [T § w

VAC RX gain Adjusts the gain of the selected VAC RX audio channel

(note that VACL is selected for digital operation unless RX2 is active AND VAC:
enables AND VFOB is selected for TX)

VAC TX Gair Adjusts the gain of the selected VAX audio channel

Sample Rate Sets the sample rate for the VAC audio channel

Chnls/IQ Selects the VAC channel to be mono or stereo
Transmit This combo box shows the current selected profile, and allows a new profile to t
Profile selected. The profile consists of alltbé TX audio chain settings; this allows differe

settings for different kinds of operation, eg for different bands, for contests or for
GNJ} 30KSgAy e

4.1.10.4 FM

MIC 7 -13

Transmit Profile
Deviation “25k" 5.0k RPTR Offset (MHz)

CTCSS [+

- +

werory v D &

Transmit  Sets the profile settings used for TX. It will be worth creating a uniqudepfofiFM
Profile operation.

Mic Gain  Adjusts the mic gain used for FM operation
Deviation  Sets the deviation in use: 2.5 or 5KHz. 2.5KHz is more common nowadays!

CTCSS Activates a TX CTCSS tone, with user settable frequency. Use for privacy or keyil
repeaters. (Note received RX CTCSS can be remeesaMenu > Setup BSP> FM
form)

RPTR Sets offset frequency between RX and TX. Activated by the buttons below.
offset
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- Sets a TX frequency below RX

Simplex Sets TX frequency same as RX frequency

+ Sets TX frequency to be above the RX frequency

Rev Swaps the RX and RX frequencies (a quick way to listen on repeater input for exe

Memory Activates use of a storddequency from one of the memorigdsee memory form,
section5.2). A list of memories is provided, with up/down buttons to step between
them.

4.1.11 RX2 Group

VFOBBand @ Pan  AGCGain: 75 LSB DSB 50k 44k 38k

v i M 33k 2% 27k

0 T —
SATT ® |  sa-oos 24k Wart Var2

12 H o DRM Low |-2728 IQh -100 a

The RX@roup is at the bottom of the screen. If a second receiver is not selected, this group is
hidden. The group provides the same controls for RX2 as the other controls provide for RX1, with a
few minor changes.

The RX2 band is selected using a combo boxealeftihand side of the group. Bandstacks are not
available for RX2.

SD Enableghe Stereo Diversity featurdn this mode RX2 and RX1 are both tuned by VFO A.
You should ensure that RX1 audio is presented to the left audio channel and RX2 to the
right.

4.1.12 PC Audio Group
VACT VAC2

Thesetwo buttons turn on / off the two Vftual Audio @nnectiort (VAC) channels. These can be
used to connect to an audio device (e.g. a sound card) or to an external prografhpzaeyd
software.VACL1 is for RX1; VAC2 is for RX2.

ThNAIAYLFEE& GxANldzEf +FdzRA2 /L ofSé odzi ¢KSGAA !/ LI2NI
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4.1.13 Display Group

7.085 7.090 7.100

7.090

This is the main operating display for the radio.

Visual Provides a display of the signal seen through the receiver, or the TX signal whe
Display transmitting.

If RX2 is active, this display will be split into two halves: RX1 above, RX2itow,
the same scales.

Zoom Allows the display to be zoomed into a part of the band covered. If the slider is 4
extreme left, the full band provided by the radio is displayed. If it is moved to the
right, the display zooms into a smaller segmenthaf band.

If the sample rate is set to 384KHz: with the slider at the left, 384KHz span is

available.

Zoom Zoom the display to preset amounts. This has the same effect as moving the zg

buttons slider to that position.

Pan Pans the displayed part of thend across the bandwidth available from the
receiver. If the zoom slider is fully to the left, this will have no effect.

Center Centres the displayed part to the middle of the band.

Display Chooses the display mode selected for RX1.

mode

AVG Time averages the amplitudat each point of the displayl he averaging parameters
are set inMenu > Setup > Display > RELRX2)

PEAK Gt SI'] K2fRa¢ (GKS RAaLIXLIEY GKAa LINRO

CTUN I OGADF GSa altAO] ¢3dz238 dk NI KA yIE0 (GAKBS

display but instead moves the tuned signal away from the centre. This is useful
glyld GKS @QASg 2F. | OGAQAGe G2 aidreé «qa
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{ SOSNIf RAALI I & tYHFRFA {1 yWBR IV XKME 0 SuSHUE foit BoBnalli

operations:

Spectrum Displays the spectrum (amplitude vs frequenaithin the receiver passband

Panadapter | Displays amplitude vs frequency of the whole RX band provided by the recE®r
is useful to see spectrum activity anddirignals of interest.

Scope This dsplays amplitude vs time for the RAssbandThis is most likely to be useful
for monitoring TX audio to see the pealaverage ratio.

Scope 2 Provides twddentical amplitude vs time displays.

Phase This dsplaysthe signal within the receiver passbandaasArgand diagram showing

phasearound a unit circle. Useful for setup and receiver debugging.
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Phase 2

Thisshowsah NAI YR RALF NI Y daldzi L OFy Qi &S

Waterfall

This displays frequency (horiztal) covering the full band provided by the radio vs
time (vertically, most recent at the topitach successive updates provide a new r
of pixels at the top; the display mxdls down.Amplitude is displayed as a colour wit
higher amplitudes being brighS N> ¢ KA &a akKz2ga | OGADAD
example the signal three quarters of the way across the display is an SSB signe

Histogram

This shows the spectrum view within the RX passband. It is coloured according
activity: red shows veryacent activity green shows peaks that are slightly older a
blue the average background.

Panafall

This is potentially the most useful view. ttnobines a panadapterovering the full
band provided by the receiver, togethetith a waterfall displayThis shows
immediate spectrum activity (top) and an indication of activity over the last few
seconds (bottom)
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Panascope | A combined display:ombinesa full band panadapter witlan oscilloscope view of
the RX passband

7160

A bhef L STEN I ey ,‘WLA,{}N'IJI_JJ{',,m‘aa,..‘L_‘-

Spectrascopg A combined displaycombinesa spectrum viev of RX passband witlin oscilloscope
view within RX passband

r,»*»*»“‘ Rl VAT AT VT R Py ey Py

A i ,-“‘M'.ﬂlﬁpi"‘.“d IL"HI\'JHI'*J"J?“" wHLlhl‘Jp.‘. f" W"l"'ﬂ

Off

4.1.14 Multim eter Group

RX1 Meter  TX Meter

-200 dBm

+20

This group containthe multi-F dzy OG A 2y G YdzZ GAYSGBENHOHNNS ¢ 85 dz8 | R #ZS EJ
combo boxes to choose meter mode for eachiaafeive and transmit.
RX1 Meter The RXInultimeter can be selected from the following options:

Signal RX1Peak reading S metefrhe period for which peaks are held is s
on theSetup > Display > Genefafm.

Sig Avg RX1Average reading S metefhe period for which the signal level
averaged is set on th8etup > Display > Genefaim.

ADC L RX1 ADC peak (expressed in dB relative to full scale)
ADCR RX1 ADC peak (expressed in dB relative to full scale)
ADC2L RX2 ADC peak (expressed in elBtive to full scale)
ADC2 R RX2 ADC peak (expressed in dB relative to full scale)
Off (May be useful to reduce CPU utilisation)

(note that the RX2 meter has the same options; Signal & Sig Avg display RX2 Sr
values; the ADC displaf@ both receives available in both mete)s
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TX Meter  The TXnultimeter can be selected from the following options:
Fwd Pwr  Estimate of transmitter forward output power in watts

Ref Pwr  Estimate of transmitter reverse power in watts

SWR Estimate of SWR

Mic Pe& microphoneaudio level ¢BV)
FWdSWR 60al YS a GCéR t 6NEO
EQ Peak pat-equaliser audio levedBV)

Leveler Peak posamplitude leeller audio signal levetiBV)

Lev Gain Displays the amplitude leveller gain (dB)

CFC Peak posiCFC (continuous frequency compressanlio level (dB)
CFC Comp Displays the CFC gain (dB)

COMP Displays posspeech processor & CESSB audio level (dBV)**

ALC Displays posALC audio level (dBV)**
ALC Comp Displays the ALC gain (dB)
Off (May be useful to reduce CPU utilisation)

The estimates bforward and reverse power are radio dependent.

** COMP and ALC values can be set inMssu > $tup > Transmiform to be peak or
instantaneous valuegsinguse peak megr readings for TX COMP and ALC

(Note thatthe TX meter setting usdd TUNE mode is defined in thenu > 8tup
Transmitform)

4.1.15 Status Bar
The status bar is a recent addition by Richie MWOLGE. It provides options to resize the display; if
displays CPU usage and other information including date and time.

10:41:15utc  Tue 18 Feb 2020 10:41:15loc

4.2 Main Menu commands

Setup Displays the setup form (see sectién

Memory Displays the memory form ( see sectib2)

Wave Displays the audio record/replay form (see sectiod)
Equalizer Displays the graphic equalizer form (see seciah
XVTRs Displays the Transverters form (see sectob)

CWX Displays the CW transmit form (see sectioé)
Diversity Displays the Diversity form (see sectmid)

Collapse Changes the displaytooneo®h ¢ O2f f | LJASRE 2.0A §
Spot Displays the DX spotting form (see secto8)
Linearity Displays the Puresignal form (see sectd)

RA Displays the Radio Astronomy utility (see sec&dl)
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wWB Displays the wideband display form (see secfdifl)

Pl Displays the RF Paths form (see secidi?)

LT GKS a/2tfFLASRE RAaLE I & Aa asStsSod§

Expand wSaid2NBa GKS RAaLI} Il & (G2 GKS y?2

Display Controls the top/bottom bars ii KS a O2f f I LJASR¢ R

Controls Top Controls {K2ga GKS aOfl aairols
Band controls Shows the band buttons below the display
Mode controls Shows the mode buttons below the display

Andromeda Top Controlf K264 (GKS d&a! YRNRYSR
AndromedaButton& { K2ga (GKS a! yRNRYSR

DSP Allows several DSP modes and display modes to be selected

Band Allows the band to be selected from the menu

Mode Allows the operating mode to be selected from the menu

Filter Allows the filter bandwidth to beelected from the menu

RX2 Allows the band / mode / filter / DSP settings for RX2 to be selecteqd

4.3 Andromeda Menu Bar

Ly GKS a! yRNRYSRIFE O2fflFLJASR GAS6r (GKAA O N aK2¢

configurable commands in a row of 8 menu éedr Buttons can call up a different row, allowing
very capable menu structures to be created.

I 0dzid2y YFNJ SR aYSydz gAfft OFftf dzLJ I RAFFSNI

1
1 When pressed, buttons will change a setting or call up a form.

f If highlighted, the buttoh Y RA OF § SR G KS OdzZNNBy & a2yk27FTF¢
1 Button text can be changed to indicate somethqw.g. whether it is controlling RX1 or RX2.

Quick Menu RX1NR | RX1 NB: off RX1SNB RX1ANF RX1AGC: Med RX1 Atten: 0dB I

Forexample:themaiz I 62 @3S aK2ga (GUKS daljdzAa Ol YSydzT

1 RX1 NR is enabled, and pressing the second button would step to RX2 NR2 selected.

9 Buttons are also available for RX1 NB, SNF, ANF, AGC and Attenuation.

9 Pressing each button will select the next option for that control. Attenuation is stepped in
6dB stepgor example.

LT GKSNB Aa y2 YSydz  OGAGAGE F2N) Y2 NS8ectédKl Yy mn

4.4 Keyboard and Mouse Actions
The PC keyboard and mouse can be used to control the program.

In the main display, the mouse scroll wheel will malre tuned frequency up or down by one step.
If the cursor is positioned over a digit in the VFO group, it will move that digit up or down by one
step.

The keyboard functions can be configured in lhenu > 8tup > Keyboardorm. The initial settings
are:
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Q, A | Step up/down the MHz frequency digit

W, S | Step up/down the 100KHz frequency digit

E, D | Step up/down the 10KHz frequency digit

R, F Step up/down the 1KHz frequency digit

T, G | Step up/down the 100Hz frequency digit

Y, H Step up/down the 10H&requency digit

u,J Step up/down the 1Hz frequency digit

M, N | Step up/down the current band

B,V | Step up/down the current selected filter bandwidth
X, Z Step up/down the current mode

O, Step up/down the current RIT frequency offset
[, P Stepup/down the current XIT frequency offset
Space | Pressto-talk (MOX)

bar

45 Database Reset

hOOlFaAz2ylftfte AG A& NBO2YYSYRSR

Ol NNZE

values. There are two occasions when this could be needt:aamajor update, which has
changed too many settings to be individually described; and if you have edited settings in a way that
turned out to be inappropriate, and you cannot recover.

To prepare for this consider the following actions to preserve gharhat you want to reinstate:

1
1

2 dzi

Make screenshots of important or complex settings, for instance amplifier calibration values.

UseMenu >Setup > Transmit > Export Current Prafileexport important and/or complex

transmit profiles.

UseMenu >Setup > CA¥ Configure MIDI > Manage Mappings > Export Mappoggport

MIDI settings.

You can now carry out the database reset. OpenMlamu > Setugorm and click thédatabase

Resetbutton at bottom left. It will issue a warning; cli¥lesto proceed.

Reset Database?

This will close the program, make a copy of the current
database to the DB_Archive folder and reset the active
database

the next time PowerSDR is launched.

Are you sure you want to reset the database?

Torestore any saved settings:

1 For each transmit profile exported it can be imported udibenu >Seup Import Database

1

It will require a separate import cycle for each profile.

aL5L aSiidAy3a OFly 06S AYLERNISR dzaad@@ntivo KS
0KS G9ELRNI al LIAyYy3Iae FdzyOlAzy NBFSNNBR
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5 Other Forms
5.1 Bandstacks

I 8and Stack - a X

Left Click on line to change frequency.
Right Click on line to LOCK/UNLOCK.
Wheel Click to Delete a Bandstack Entry.
CTRL + Right Click on BAND button to
ADD to BandStack

: 7.005000 :

2 : 7.010000 :
: 7.045000 :

: 7.080000 :
: 7.100000 :

This form allows bandstacks for each band to be edited. It provides instructions at the top of the
form.

5.2 Memory Form

S Memory Interface - m] X
Group RX Freq Recording Weekly Monthly Comments

Name DSP Mode Schedule Start Duration CTCSS

Tune Step RPTR  RPTR Offset

< >
Schedule Start Date for selected Memory Start Time {ocal) Set <- Duration ->Remaining Frequency: (mhz) Group: Name:

02wy 2019 O-feen B P & [ | | I || |
] Schedule ety (] Schedule Monthly [JRecordon Schedule  Conments

Highlight a memory by a single Left Click on a Row. ~
You can Drag a file or URL directy onto the highlighted Row to save a Hyperiink.
On Close afier Mdmoa;ww l;?:a‘motg‘meuhpuh* or open the File.
Copy Delete Always g Double to change ex to that Memory Frequency/mode
[ ad ] || | [ seeet JDTﬂP [ Selection | tine Parmcianter e £1 T « M ke tn saves neow Meanins foreedhyfomthe Pan ¥

This form allows menu settings to be stored,tediand recalled. WheAddis clicked the current
console settingare copied to a new menu entry. Many of the settings are stored, and can
subsequently be edited.

This is also used from the FM mode settings (see seétiht0.4 to select a new FM memory in the
same way that a VHF/UHF FM transceiver would do the same. It is a good idea to set the tuning step
size to thelocal channel step size (eIR.5KHz for th@m band in Europe) before creating the menu
entry.
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5.3 Audio Record/Replay

5 Wave File Controls — O X
Options
Playback Record
Currently Playing Record
TX Gain (dB)
Playiist 0 =
i

Quick Rec

NOTE: In Receive. playback goes io the input of the receiver.
In Transmit. playback goes o the input of the transmtier.

This form allows signals to be recorded, then replayed I&®gmnals can be received (afif) signals
or TX signals.

Received signacan be stored as receiv&DC samples; when replayed, they are replayed through

the receiver processing chainhis could allow different DSP settings to be used to recover an
unintelligible signal for example. Alternatively the processed RX audio can be recorded, consuming
less dsk space. Similarly, TX signals can be recorded as microphone audio or the result of the entire
TX chain can be store@ihey can then be replayed through the transmitter, as a voice keyer.

dvdsA Ol wSO2NREé YR avdzi O] Ld¥réssed frof the/exgardledr OO0Sa a SR
display form.

hLliA2ya FT2N 6 @ST2NXY NBO2NR 9 NBjtiing ndenulémy o6S &St
This brings up the options form belo@KA'@ "R2Say Qi @88y (2 0SS G(GKSNB
M Wave Record Options - O X
When Receiving. Record ... Bit Depth
(®) 32-Bit IEEE Floats *
(O Receiver Input 1IQ O 32-Bit Signed PCM
(®) Receiver Output Audic (O 24-Bit Signed PCM

O 16-Bit Signed PCM
(O 8-Bit UnSigned PCM
When Transmitting, Record ...

Sample Rate Dither
MIC Audio
® i 43000 - [] Enable
(O Transmitter Output 1/Q 08 |
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5.4 Equaliser Form

E Equalizer Settings - a X

(O 3-Band Equalizer @ 10-Band Equalizer

Receive Equalizer

Preamp 2 63 125 250 500 1K 2K 4K 8K 16K
15dB 15dB

» B B D D P P P P B B 0

-12d8 -12d8
Transmit Equalizer
[ Enzbled

6 |5 250 |3 1000 |3 4000 |5 160003
FREQ

P 125 & 500 |5 2000 5 8000 5
reamp

15dB 15dB

» odcE» D D D D P B P B B

-12d8 -12dB

This formprovides & or 10 band graphic equaliseraltows the RX and TX audio paths to be
separately equalised.é. gain adjusted vs frequency). This is particularly important for TX, as
different microphones have very different frequency response characteristics.

The ewaliser interpolates between the amplitudes at each frequency point, to avoid sudden jumps
at each new point. The amplitudes are not flat in between the frequency points.

5.5 Transverters
ﬂ XVTR Setup — O X

LO Offset LOE RX Gai XVTR  Disabl
Enabled Band Button  Button Text [:MHZ)SE {kHz:]rmr Begin Freq (MHz)  End Freq(MHz) (g4p) =M Ry Only Power RETX P:fa ©

4
c
-
Ar|[an|[an|[an|{an|[ar|[an|[lar
Ar [ an|[an|[an][an|[ar|[an|[lar

A

—_
=

=5
%]

OooooOooooooooodo

1
1
1
1
1
1
1
1
1
- = - - - 100 <
1
1
1
1
1
1

»
ar 4|
»
»
»

[] Use XVTR PWR for Tune

This form allows the radio to be used as an HF exciter to feed a transverter, which converts the
signal to another band. When enabled, this form adds entries to/AHEband button panel so that
transverters can be rapidly controlled.
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56 CW Transmit

CW Memories and Keyboard ... n
": Stop (Esc) Key Notes 22 = 3 s [] Always On Top
Speed WPM  Repeat Delay
"X | [ 4] [kSsdrde whsdd ( | [7] [ |
2 |cq cq test whsxd test | 5 ‘cq cq cq de whsxd wSsxd whsxd *k| 8 ‘agn |
3 |5nn stx | 6 ‘The quick brown fox jumped ove| 9 ‘nSvs |
[] Pause (F1) Clear (F2) Keyboard = 32| | | space v

This brm allows commonly used messages to be recorded, then replayed as CW on déisand.
text can be typed in and transmitted.

TheNotesbutton brings up a set of instructions.

5.7 Diversity

. Phasing Control - O X

ZE Receiver Source

(®) Rx1+PRx2
180 (O Receiver 1 @
45 (O Receiver 2

Reference Source
ain Phase

(®) Receiver 1 2420 2
(O Receiver 2 1.000 = [] Lock Phase
[ Lock Gain

G
W

AntennaDiversity allows a receiver equippedth dual AD convertersto implement beamforming.

This requires two fully independent inpyisne through each 8 converterfrom two antennas.

This can be used to enhance a weak signal, or to steer a null towards an interference source.
Diversityimproves the receive signal for RX1, but is independent of the operation of RX2. RX2 can
be used on a different band if desired; the only constraint is if it is on a different band, its RX filters
will need to be disabled.

To useantennadiversity:
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Select theMenu > Diversy menu item to open the Diversity form.
SetReceiver sourcéo RX1 + RX2
Setreference Sourcéo RX1
To minimise interference:
a 1 asS GKS Y2dzaS (G2 aStSOG GKS aR2i¢ 2y
b. Click and hold the mouse, and drag the dot around the outer circle on theadispl
You should see the panadapter noise floor move up and down as you drag
Find the angle giving minimum noise floor
Keeping the mouse at that angle, move in towards the centre until you get minimum
noise
f. LT @2dz I NBy Qi I 0 frefereficé Sufc&td RX andYirk 3fairy dzY' Y  {
5. To maximise strength of one signal:
a 1 asS GKS Y2dzaS G2 aStSOd GKS aR2i¢ 2y
b. Click and hold the mouse, and drag the dot around the outer circle on the display
c. Find the angle giving maximum signal on the panadapter mtanted signal
d. Keeping the mouse at that angle, move in towards the centre until you get
maximum signal
e. LT @2dz I NBy Qi I o fr&ereiice SaurSed RX andvily &ghity dzY'Y  {
6. To turn diversity off, Clicknabledand it WI|| turn to a reDisabledbutton.

PN PE

® a0

5.8 DX Spotting form

OT) D / SWL Spotter - O X

VOCAP Override

o [ Add or Edit D¥ Cluster's or reverse Beacon telnet address and port# and your call sign. Like:
vedee.net:23 or k1rfi.com: 7300 or telnet reversebeacon net: 7000Left Click on Spot to go to Freq and
Ive7cc.net23 set Mode, or Right Click on spot to open GRZ page . Left Click on Spot BEAM HEADING to Freq &

— Mode and Move Antenna using DDLKIPAN: Left Click on Left side of DX Spot + CTRL key to open
telnetreveTsebeacon.net 7000 QRZ page or Shift key to see SpottersPAN: Left Click on Right side of DX Spot + CTRL key to Move
Antenna using DDUtIPAN: Left Click on Memary spot =+ CTRL key to set Freq & Mode PAN: Left
Click on Red Dotz + CTRL key to go to Freq and Mode of DX station

WSZE:

WIYE:

ECZDPF: - great op ARlaska
RR1E: . LsB

WSTH:

EE4ZUN: . POTR E-2g40
MOOW -

SIS |

Geccon

This form is provided to allow the radio to be quickly set to the appropriate settings for a station
identified in a DX Cluster. DX cluster websites can be accessed, and the frequency / mode / beam
heading can be established automatically. The form hasatsinstructions.

1. Select a DX Cluster Server.
2. Enter your Latitude and Longitude in Decimal and Decimal Degrees

LAT LON
DD.DD -DDD.DD
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(41.57 -88.03)
(+ Latitude for North; for South)
(- Longitude for West, + for East)
Enter your call sign.
Press "Spot DX" button to connect to DX Cluster. Spots should soon appear below.
5. When a DX spot is received, it will be listed above and appear on the panadapter according
to Frequency.
If you right click on a listing, your browser will open the QRZ.cage ffor that call sign.
7. If you double click on a listing, Thetis will QSY to that frequency and mode.

hw

o

8. If you right click then left click on the vertical line to the left of a DX call sign, Thetis will QSY
to that frequency.

9. The initial placement of BX Spot is near the top of the panadapter. As time passes, the
Spot will be migrate lower on the display. Therefore new spots are at the top of the display
and older spots will be lower.

5.9 Puresignal

Puresignal is a technology to linearise the transm@ér LJ2 6 SNJ | YLX AFASNI 2 KSy t
THETIS applies dynamic corrections to ensure that the output signal from the amplifier is as close as
possible to that originated by the software. Puresignal has three possible display forms:

5.9.1 Puresignal Contr ol

This is the standard display.

Twotone Perform a thorough tweone test

Single Cal Perform a quick single calibration

AmpView Shows the Puresignal Amplitude display (seclich3below)

Advanced Calls up the advanced display (below)

Save Saves the current correction settings to a file

Restore Restores correction settings from a previously saved file

Off Turns Puresignal off

Feedback Level | Lights Greenvhen a valid feedback signal has been received. If this is not gr
during a test or operation, sufficient signal is not been fed back via the coug

Correcting Lights green when linearization corrections are being made
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