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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 available for PC and Linux 
platforms that can be used with HPSDR equipment.  

In conjunction with suitable radio hardware, THETIS provides the user interface and Digital Signal 
Processing for HF Amateur Radio operations. Functionality offered by THETIS includes: 

¶ True dual receiver operation; 

¶ Complete Digital signal Processing chain; 

¶ Comprehensive 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 antenna, the RF processing, 
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. 
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1. Your radio hardware provides a transmit/receive path.  
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2. On receive, signals are filtered, attenuated then digitised using a high performance 

analogue-to-digital converter. The A-D 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 48KHz ς 1.536MHz. 

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

4. The PC runs the THETIS 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 user interface provides 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 speakers. 

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 hardware upconverts 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 

άƛƴǘŜƴŘŜŘέ ¢· ǎƛƎƴŀƭΦ ¢ƘŜ ŘƛŦŦŜǊŜƴŎŜ ƛǎ ǇǊƻŎŜǎǎŜŘ ōȅ ¢I9¢L{ ǘƻ ŀǇǇƭȅ ǇǊŜ-distortion so that 

the final output from the linear amplifier has approximately  20dB lower spurious signal 

ŎƻƴǘŜƴǘ ǘƘŀǘ ŀ άƴƻǊƳŀƭέ IC ǘǊŀƴǎƳƛǎǎƛƻƴΦ  

None of this will work with just the antenna, 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  
¢ƘŜǘƛǎ Ƙŀǎ ōŜŜƴ ŘŜǾŜƭƻǇŜŘ ŦǊƻƳ ŀ ǇǊŜŘŜŎŜǎǎƻǊ ŀǇǇƭƛŎŀǘƛƻƴ άtƻǿŜǊ{5wέΦ tƻǿŜǊ{5w ǿŀǎ ƻǊƛƎƛƴŀƭƭȅ 
developed as a commercial product by Flex Radio Systems to control its SDR based products. 
PowerSDR was put into the public domain by Flex Radio Systems some time ago. It was adopted by 
the HPSDR project [1] and significantly developed from the original form, primarily by primarily by 
Bill Tracey, KD5TFD and Doug Wigley, W5WC. 

THETIS represents a new developmŜƴǘ ŦǊƻƳ tƻǿŜǊ{5wΣ ŦƻŎǳǎƛƴƎ ƻƴ It{5wΩǎ ƴŜǿ άtǊƻǘƻŎƻƭ нέ ǊŀŘƛƻ 
interface. This development is led by Doug Wigley W5WC. It provides a familiar environment to 
existing users, but includes new interface and DSP technology to accommodate current and future 
radio products. THETIS can now support both the new Protocol 2 and the older Protocol 1 firmware 
in your radio. The main difference, from a user perspective, is that higher RX and TX sample rates are 
possible for Protocol 2. 

1.2 Purpose and Structure of this Docum ent  
There are existing on-line manuals for the original PowerSDR product [2]. 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 that can be used with many different radios ς including those from the 
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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.  

It consists of the following sections: 

¶ Section 2 describes the different screen layouts available  

¶ Section 3 describes installing and basic operations with THETIS 

¶ Section 4 describes the commands available from the console and its menus 

¶ Section 5 describes the operation forms available 

¶ Section 6 describes the Setup form and its (many) tabs 

¶ Section 7 describes how to configure various functions within THETIS 

1.3 Writing Style  
In this manual: 

¶ A control / setting name is highlighted bold 

¶ The user setting for that control is underlined. 

¶ Menu > Equalizer ƳŜŀƴǎ ƻǇŜƴ ǘƘŜ ά9ǉǳŀƭƛǎŜǊέ ǎŜǘǘƛƴƎ ƻƴ ǘƘŜ ǇǊƻƎǊŀƳΩǎ ƳŜƴǳ 

¶ Menu > Setup > DSP > RX2 means άopen the setup form using Setup on the menu, then 
select the DSP tab, RX 2 sub-tabέ 

So for example this instruction would indicate a gain control setting: Set the RX1 AF slider to 30. 

 

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

¶ PowerSDR mrx ps is in very ŎƻƳƳƻƴ ǳǎŜ ǿƛǘƘ ǘƘŜ ƻǊƛƎƛƴŀƭ άǇǊƻǘƻŎƻƭ мέ [10] 

¶ SDR Console is a well respected application by Simon Brown G4ELI [11] 

¶ LinHPSDR is a Linux application by John Melton G0ORX / N1LYT, and has support for up to 7 
receivers [12] 

¶ Pihpsdr is another Linux ŀǇǇƭƛŎŀǘƛƻƴ ōȅ WƻƘƴ aŜƭǘƻƴ ŀƴŘ ƛǎ ƻǇǘƛƳƛǎŜŘ ŦƻǊ ŀ тέ ŘƛǎǇƭŀȅΦ Lǘ Ŏŀƴ 
be run on a raspberry pi processor, or other Linux computers. [13] 

1.5 Acknowledgements  
(With apologies for those I have missed!) Contributions to this manual have been received from: 

Bill Diaz KC9XG 
Mitch Baum - AE2A 
Warren Pratt NR0V 
Scott Traurig WU2O 
Joe K5SO 
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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 enable efficient 
operation of the overall radio. Firstly we will look at the user interface, then what the signal 
processing has to offer. 

2.1 Screen Layout - Expanded view  
The main THETIS view is thŜ ά9ȄǇŀƴŘŜŘέ ǾƛŜǿΦ ¢Ƙƛǎ ǇǊƻǾƛŘŜǎ ŀ ǎƛƴƎƭŜ ǎŎǊŜŜƴ ǎƘƻǿƛƴƎ Ƴƻǎǘ ƻŦ ǘƘŜ 
controls and settings that are likely to be used day-to-day, and a view of the spectrum to which the 
radio is tuned. This view is selected by clicking Menu > Expand on the main menu. 

 

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

2.2 Screen Layout - Collapsed view  
¢ƘŜ ά/ƻƭƭŀǇǎŜŘέ ǾƛŜǿǎ ŀǊŜ ŀƭǘŜǊƴŀǘŜ ǾƛŜǿǎ ƻƴǘƻ ǘƘŜ ǎŀƳŜ ǎǇŜŎǘǊǳƳ ŀƴŘ ǎŀƳŜ ŎƻƴǘǊƻƭǎΦ ¢ƘŜǊŜ ŀǊŜ 
two different versions of collapsed view. In both cases, the top and bottom bars can be turned on or 
off. 

2.2.1 Classic 
¢ƘŜ ά/ƭŀǎǎƛŎέ ŎƻƭƭŀǇǎŜŘ ǾƛŜǿ removed most of the user controls from 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 various buttons and 
settings is primarily through additional items added to the main windows menu.  

This view is selected by clicking Menu > Collapse, then selecting Menu > Display Controls > Top 
Controls and Menu > Display Controls > Band Controls and Menu > Display Controls > Mode Controls 
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2.2.2 Andromeda view  
¢ƘŜ ά!ƴŘǊƻƳŜŘŀέ ŎƻƭƭŀǇǎŜŘ ǾƛŜǿ Ƙŀǎ ōŜŜƴ ŎǊŜŀǘŜŘ ǘƻ ǎǳǇǇƻǊǘ ŀ ƴŜǿ wŀŘƛƻ ŦŀƳƛƭȅ ǿƛǘƘ ŦǊƻƴǘ ǇŀƴŜƭ 
buttons anŘ ǊƻǘŀǊȅ ŎƻƴǘǊƻƭǎΣ ŀƴŘ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ŀ тέ ǘƻǳŎƘǎŎǊŜŜƴ ŘƛǎǇƭŀȅΦ ¢ƘŜ ŘƛǎǇƭŀȅ ƭŀȅƻǳǘ Ƙŀǎ 
been optimised to provide visibility of radio settings on that small screen, and providing access to 
further settings through a multi-level menu bar using buttons at the bottom of the screen. The 
philosophy is that most day-to-day settings should be accessed either through physical controls or 
through the touchscreen. This view is selected by clicking Menu > Collapse, then Menu > Display 
Controls > Andromeda Top Controls and Menu > Display Controls > Andromeda Button Bar. 
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The Andromeda view provides access to more forms, to give access to the controls that have been 
taken away from the console to fit the display. They will not need to be accessed often ς but are 
available when needed. 

2.3 #ÈÁÎÇÉÎÇ !ÐÐÅÁÒÁÎÃÅ ×ÉÔÈ Ȱ3ËÉÎÓȱ 
¢ƘŜ ŀǇǇŜŀǊŀƴŎŜ ƻŦ ¢I9¢L{ Ŏŀƴ ōŜ ŎƘŀƴƎŜŘ ōȅ ƎǊŀǇƘƛŎŀƭ άǎƪƛƴǎέΦ ! άǎƪƛƴέ ƛǎ ŀ ōƛǘƳŀǇ ƛƳŀƎŜ ŦƻǊ ǘƘŜ 
screen background, and bitmap images for the various buttons. Skins are available from a several 
web pages (for example [3]), and can 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 WDSP library created by Warren Pratt NR0V. The library is well documented and 
interested readers are encouraged to read its guide [4]. WDSP has also been ported to Linux by John 
Melton [14]. 

2.4.1 RX Block diagram  
The diagram below shows a simplified view of the receiver processing chain. This deliberately omits 
detail ς its purpose is to indicate the range of controls available and where they are applied. For an 
authoritative reference to the signal processing performed, please consult the WDSP guide [4].   
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The function of the blocks shown is as follows: 

Your radio hardware will provide the initial part of the signal path: 

¶ RF filters may be used to band limit the signal to the band of interest. 

¶ A variable attenuator sets the signal level arriving at the A-5 ŎƻƴǾŜǊǘŜǊΦ ¢ƘŜ ǊŀŘƛƻΩǎ 
performance will be vastly impaired if the ADC overloads! 

¶ The RF signal is digitised by a high performance Analogue-to-Digital Converter (ADC). This 
converts the frequency range DC-55MHz in one operation. 

¶ Digital downconverters ƛƴ ǘƘŜ ǊŀŘƛƻΩǎ CƛŜƭŘ tǊƻƎǊŀƳƳŀōƭe Gate Array (FPGA) downconvert 
the selected centre frequency to zero, and reduce the bandwidth and sample rate. This 
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limits the amount of the ōŀƴŘ ǘƘŜ t/ ǿƛƭƭ ōŜ ŀōƭŜ ǘƻ άǎŜŜέΦ ¢ƘŜ ǊŀǘŜ ƛǎ ǎŜǘǘŀōƭŜ ōȅ ǘƘŜ 
software in the range 48KHz-1.536MHz BUT note that higher values require a higher 
performance PC! Depending on hardware you may between 2 and 7 of these. 

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

¶ The data is transferred to your PC over an Ethernet ƛƴǘŜǊŦŀŎŜΦ CƻǊ ǘƘŜ ƴŜǿ άǇǊƻǘƻŎƻƭ нέ ŀ 
gigabit connection is needed. 

Thereafter the signal path is implemented in THETIS, using the PC processor to do the required signal 
processing. THETIS must process the signal bandwidth provided by the FPGA (48-1536KHz) to extract 
the wanted audio signal, possibly a sub-receiver audio signal, and provide the panadapter and 
waterfall displays. Because it has a high signal bandwidth, THETIS is able to provide effective noise 
blankers. 

.ŜŎŀǳǎŜ ƻŦ ǘƘŜ ƴŀǘǳǊŜ ƻŦ ǘƘŜ It{5w ǇǊƻƧŜŎǘΣ ǘƘŜǊŜ ŀǊŜ Ƴŀƴȅ ǎŜǘǘƛƴƎǎ ŀǾŀƛƭŀōƭŜ ǘƻ άǘǿŜŀƪέ ƛǘǎ 
operation that may not be common on commodity radios. The principal user settable controls are 
shown. The functions are as follows: 

¶ ! ǿƛŘŜōŀƴŘ ƴƻƛǎŜ ōƭŀƴƪŜǊ ǊŜƳƻǾŜǎ άƛƳǇǳƭǎŜέ ǘȅǇŜ ƴƻƛǎŜΦ ¢Ƙƛǎ ƛǎ ŜŀǊƭȅ ƛƴ ǘƘŜ Ŧƭƻǿ ƎǊŀǇƘ ǘƻ 
limit the impact those impulses have on later processing. 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 mode. It 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 channel graphic equaliser provides an option to equalise the audio response of the 
radio using 3 or 10 bands across the audio spectrum. 

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

¶ 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. 

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

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

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 the configuration of THETIS.  

¶ If your radio has a single RF channel and a single A-D converter, it will be capable of 
providing three receiver paths through the one A-D converter (RX1, RX2 and Sub-receiver). If 
those are used on different RF bands, then the RF preselector filters will need to be disabled 
in the setup form.  

¶ If your radio hardware has two complete RF paths and two A-D converters, those same 
capabilities are available but RX2 can operate on a different band while RX1 and its sub-
receiver have preselector 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: 



THETIS User Manual  Page 14 of 130 
 

Radio 
Hardware 

Option 
Selected 

Constraints 

Single A- D 
converter 

RX1 None 

RX1 + RX2 If RX1 and RX2 are in different bands, preselector filters must be 
bypassed 

RX1 + Sub-RX Sub-RX must be within the RX1 downconverted band segment 

RX1 + RX2 + 
Sub-RX 

If RX1 and RX2 are in different bands, preselector filters must be 
bypassed  
Sub-RX must be within the RX1 downconverted band segment 

Diversity Not available. 

Dual A- D 
converter 

RX1 None 

RX1 + RX2 None 

RX1 + Sub-RX Sub-RX must be within the RX1 downconverted band segment 

RX1 + RX2 + 
Sub-RX 

Sub-RX must be within the RX1 downconverted band segment 

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 
and sends it via Ethernet to the radio; the radio implements a digital upconverter to get to the final 
output frequency, then the RF signal (DC to 52MHz) is created using a high performance Digital-to-
Analogue Converter (DAC). Most of this is controlled automatically; 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. Detail 
has deliberately been left out ς this diagram is to show the controls available for 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 provided in section 7.1; 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 guide [4].   
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PC Processing - THETIS
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The algorithms are as follows: 

¶ The first block performs the Voice Operated Transmit (VOX) processing and also a 
άŘƻǿƴǿŀǊŘ ŜȄǇŀƴŘŜǊέ ŀƭƎƻǊƛǘƘƳΦ LŦ ±h· ƛǎ ŜƴŀōƭŜŘΣ ǘƘŜƴ ƛŦ ǘƘŜ ŀǳŘƛƻ ƛƴ ƭŜǾŜƭ ƛǎ ŀōƻǾŜ ŀ 
ŘŜŦƛƴŜŘ ƭŜǾŜƭ ǘǊŀƴǎƳƛǎǎƛƻƴ ǿƛƭƭ ōŜ ƛƴƛǘƛŀǘŜŘΦ ¢ƘŜǊŜ ƛǎ ŀƭǎƻ άŀƴǘƛǾƻȄέ ǇǊƻŎŜǎǎƛƴƎ ǘƻ ŀǾƻƛŘ w· 
audio from triggering transmission. VOX on/off, DEXP on/off and VOX threshold are all 
available on the console screen. 

¶ Audio gain is set. There are separate audio gain values for microphone, line in and VAC 
ƛƴǇǳǘΤ ǘƘŜ ƭŀǘǘŜǊ ǘǿƻ ŀǊŜ ƻƴ ǘƘŜ ǎŜǘǳǇ ŦƻǊƳΦ ¢ƘŜǊŜ ƛǎ ŀ нлŘ. άōƻƻǎǘέ ŀǾŀƛƭŀōƭŜ ŦƻǊ ǘƘŜ 
microphone ς this may be required with dynamic microphones.  

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

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

¶ A leveller 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 you have moved away from the 
microphone, for example.  
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¶ A Continuous Frequency Compressor (CFC) performs signal compression independently on 
each of 10 audio frequency bands to increase the mean-to-peak ratio. This will increase 
average TX power by limiting the amplitude of peaks in each band. 

¶ A speech Compressor provides further amplitude limiting, if desired. This performance the 
same function as an RF speech compressor in high-end analogue radios.  

¶ Controlled Envelope Single sideband (CESSB) algorithm can also be turned on at the same 
time as the speech compressor. This further limits speech peaks [16]. 

¶ Finally the automatic Level Control (ALC) ensures that the final signal level does not exceed 
the maximum allowed by the DAC.  

¶ ¢ƘŜ /C/ ŀƴŘ ŜǉǳŀƭƛǎŜǊ ŦǊŜǉǳŜƴŎȅ ǊŜǎǇƻƴǎŜǎ ŀǊŜ ƴƻǘ άŦƭŀǘέ ǿƛǘƘƛƴ ŦƛȄŜŘ ōŀƴŘǎΦ ¦ǎŜǊ 
adjustments set the amplitude at each frequency point; the amplitude response is 
interpolated between those points, to avoid abrupt changes. The individual frequency points 
can also be adjusted for the TX equalisers and CFC. 

Some of these algorithms pre-date others. Today many users recommend using CFC, not COMP 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, the up-conversion to RF is performed using the 
FPGA in your radio hardware. This is mostly a mirror-image of the down-conversion process. The 
transmit signal level is set automatically by Thetis; in most radios this is by adjusting an attenuator 
on the RF signal.  

¢ƘŜ ¢· ŀƭǎƻ ƛƴŎƭǳŘŜǎ ŀƴ ŀƭƎƻǊƛǘƘƳ άtǳǊŜǎƛƎƴŀƭέ ǘƻ ƻǇǘƛƳƛǎŜ ǘƘŜ ƭƛƴŜŀǊƛǘȅ ƻŦ ǘƘŜ ǇƻǿŜǊ ŀƳǇƭƛŦƛŜǊΦ ¢Ƙƛǎ 
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 have much better intermodulation performance than uncorrected amplifiers and 
makes a substantial different to close-in 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 on a PC that has not previously had THETIS 
installed.  

¸ƻǳǊ ǊŀŘƛƻ ǿƛƭƭ ƴŜŜŘ άtǊƻǘƻŎƻƭ нέ firmware installed and working. Consult your radio manual for 
details of how to reflash the firmware if required.  

Begin by downloading the installer. THETIS releases are available from the internet at: 
https://github.com/TAPR/OpenHPSDR-Thetis/releases 

1. /ƭƛŎƪ ƻƴ ǘƘŜ ƛƴǎǘŀƭƭŜǊ όǘƘƛǎ ǿƛƭƭ ōŜ ŀ ŦƛƭŜ ǿƛǘƘ ŜȄǘŜƴǎƛƻƴ άΦƳǎƛέ) and select RUN. 

(You may get warnings from windows security products at this point) 

2. The install script will start. Click Next. 

https://github.com/TAPR/OpenHPSDR-Thetis/releases
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3. (Assuming that you agree with it) click to accept the terms of the license agreement and 
press Next 

 

4. Select the typical option and press Install. You may get a windows User Account Control 
form asking do you want this program to make changes to your PC ς press Yes if that pops 
up. 
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5. The installer copies THETIS onto the PC (this is very quick!). When compete click Finish 

 

6. THETIS is now installed on your PC. You should have a new 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 take 10-30 minutes to complete; when complete the window will look like this: 

 

8. ¢I9¢L{ άǇǊƻǇŜǊέ ǿƛƭƭ ƴƻǿ ǎǘŀǊǘΣ ōǊƛƴƎƛƴƎ ȅƻǳ ǘƻ ǘƘŜ άŜȄǇŀƴŘŜŘέ ŘƛǎǇƭŀȅ ǎŎǊŜŜƴΦ  
9. Connect your radio using Ethernet, via a suitable router capable of gigabit speeds 

10. /ƻƴƴŜŎǘ ŀƴ ŀƴǘŜƴƴŀ ǘƻ ǘƘŜ ά!b¢мέ ǘŜǊƳƛƴŀƭ ƻŦ ȅƻǳǊ ǊŀŘƛƻ 

11. Connect speakers or headphones to your radio. Set the RX1 AF and Master AF sliders to 20. 

12. Power up your radio 
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13. Click Menu > Setup. 

 

14. {ŜƭŜŎǘ ȅƻǳǊ ǊŀŘƛƻ ŦǊƻƳ ǘƘŜ ƭƛǎǘ ƻƴ ǘƘŜ ƭŜŦǘΣ ŀƴŘ ƳŀƪŜ ŀƴȅ ƻǘƘŜǊ ǎŜǘǘƛƴƎǎ ȅƻǳ ǿŀƴǘ όLΩǾŜ ŀƭǎƻ 
set the microphone connections in the centre correctly for a PC microphone). Press OK. 

15. THETIS returns to the expanded display screen. Make sure your radio is connected to the 
network and powered up; click the top left On/Off button, and THETIS will spring to life! 
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LŦ ȅƻǳ ƎŜǘ ŀ ƳŜǎǎŀƎŜ ά9ǊǊƻǊ ǎǘŀǊǘƛƴƎ {5w ƘŀǊŘǿŀǊŜΣ ƛǎ ƛǘ ŎƻƴƴŜŎǘŜŘ ϧ ǇƻǿŜǊŜŘΚέ ǘƘŜƴ ¢I9¢L{ Ƙŀǎ 
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 settings and windows 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 should have started. You should see activity on the 

central display.  

2. Select your required band, and required mode. 

3. Use the AGC Gain slider to set the green AGC line just above the local ambient noise level. 

4. Audio should be head from your speakers or headphones; use the RX1 AF slider to set the 

volume. 

5. ¢ƘŜ ŎŜƴǘǊŀƭ ŘƛǎǇƭŀȅ ƎƛǾŜǎ ȅƻǳ ŀ ǾƛŜǿ ƻŦ ōŀƴŘ ŀŎǘƛǾƛǘȅΦ ¸ƻǳ ǿƛƭƭ ǎŜŜ ŀ άƴƻƛǎŜέ ƭŜǾŜƭΣ ǿƛǘƘ ǎƛƎƴŀƭǎ 

emerging above the noise. In the centre, a red vertical line tells you the tuning frequency; a 

vertical grey bar shows you the current receiver passband. 

6. There are several ways to tune: 

a. Hover over the VFO A displayed frequency, and type in a new value 

b. Hover your mouse over one of the digits in the VFO A frequency. The mouse scroll 

wheel will now step that digit up or down. 

c. Elsewhere in the display, use the mouse scroll wheel. That will move up or down by 

ƻƴŜ ǘǳƴŜ ǎǘŜǇ ǇŜǊ άŎƭƛŎƪέΦ (The tune step is displayed in the central VFO area). 

d. Click in the spectrum display by a signal of interest and drag it to the centre. Then 

use the mouse scroll wheel for fine tuning. (Be careful not to do this while in the RX 

passband grey bar ς you will move the RX IF filter instead. If you inadvertently move 

the receiver IF passband: click one of the Filter buttons to reset it.) 

Look at the CPU utilisation at bottom left. If this is high (50% +) 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 section 6.1.2. This will be able to make a huge difference! 

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 receiver to be connected to different sources. Consult the 
manual for your radio to find out what is available. 

3.3.1 Selecting Antennas for each Band  
When the software ƛǎ ƴŜǿƭȅ ƛƴǎǘŀƭƭŜŘ ǿƛǘƘ ŀ άŎƭŜŀƴέ ŘŀǘŀōŀǎŜ ƻŦ ǎŜǘǘƛƴƎǎΣ !b¢м ǿƛƭƭ ōŜ ǎŜƭŜŎǘŜŘ ŦƻǊ 
RX and TX on all bands. The antenna selection can be changed using the Menu > 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 automatically be selected when 
the band is changed.  

The current RX and TX antennas are shown in the status bar. You can also change antennas by 
clicking those indicators and selecting ANT1, ANT2 or ANT3 for each of RX and TX. 
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If the settings you have chosen have a different antenna for RX and TX, there is a console button Rx 
Ant to switch the RX antenna between its normal antenna and the TX antenna. This may be useful in 
difficult propagation conditions, or if one is directional and the other is not.  

See section 6.1.7.2 for more information. 

3.3.2 Antenna Tuning  
Current HPSDR project radio hardware does not include an automatic antenna tuner. The software 
does provide a way to key the transmitter to carry out tuning.  

The console TUNE button, when pressed, puts the radio into a TX mode with a carrier signal. The 
power level is controlled using the Menu > Setup > Transmit. It is suggested, until you have reason to 
do different, that it be set to transmit at 10W 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. 

¢ƘŜ /ƻƴǎƻƭŜΩǎ ƳŜǘŜǊ Ŏŀƴ ōŜ ŎƻƴŦƛƎǳǊŜŘ ǘƻ ǇǊƻǾƛŘŜ ǎŜǾŜǊŀƭ ǇƻǎǎƛōƭŜ ŘƛǎǇƭŀȅǎ ŘǳǊƛƴƎ ǘǊŀƴǎƳƛǘ 
operations. The function provided during Tune is set in the Menu > Setup > Transmit form. 

There is an option in the Menu > Setup > Ant/Filters > Antenna form 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  
όLŦ ȅƻǳ ŀǊŜ ǳǎƛƴƎ ǘƘŜ !ƴŘǊƻƳŜŘŀ άŎƻƭƭŀǇǎŜŘέ ŘƛǎǇƭŀȅΣ ǘƘŜ Ŏƻƴǎƻƭe settings are available through the 
ƳŜƴǳ ōŀǊΤ ǘƘŜ άƳƻŘŜ ǎǇŜŎƛŦƛŎ ǎŜǘǘƛƴƎǎέ ǎƘƻǳƭŘ ōŜ ǎŜƭŜŎǘŜŘ ǘƻ ǎƘƻǿ ǘƘŜ ōǳǘǘƻƴǎ ŀƴŘ ǎƭƛŘŜǊǎύ 

3.4.1 Receiving Voice 
1. Connect a suitable antenna to your antenna connector (ANT1). 

2. Connect suitable speakers or headphones to your radio. 

3. Set RX1 AF to 20 and Master AF to 20; SQL off. 

4. Start the radio by pressing the console On/Off button 

5. Select the band you want to operate, and the audio mode (LSB or USB in the first instance). 

6. Select 2.7K as an initial filter width. 

7. Set attenuation (Att or S-Att) to 0dB 

8. If you get ADC overload indications: use the ATT or S-ATT controls to add attenuation in 

front of the receiver. It is suggested you should have at least 10dB margin in the first 

instance.  

9. Select Panafall as 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. Set AGC to Med. Use the AGC Gain slider to move the green bar to just above the noise 

floor. 

12. {{. ǾƻƛŎŜ ǎƛƎƴŀƭǎ ǿƛƭƭ ōŜ ǎŜŜƴ ƛƴ ǘƘŜ ǇŀƴŀŘŀǇǘŜǊ ŀǎ άƧƛǘǘŜǊȅέ ǎƛƎƴŀƭǎ ŀōƻǳǘ оYIȊ ǿƛŘŜΦ ½ƻƻƳ 

the panadapter so that the display width is in the region 50-100KHz; 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. Adjust RX1 AF and/or master AF for a comfortable volume. 
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15. The RX1 meter (top right) will normally be set to Signal: this indicates the signal strength on 

ǘƘŜ ƴƻǊƳŀƭ ά{ ǳƴƛǘǎέ ǎŎŀƭŜΦ  

16. You can use the RX1 DSP group of buttons to remove noise and improve reception. 

17. If the signal of interest is very close 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 the Width slider). You can use the Shift slider to move the filter passband. 

 

3.4.2 Voice TX 
Follow the instructions in section 7.1 to set up your microphone level. /ƻƴǎǳƭǘ ȅƻǳǊ ǊŀŘƛƻΩǎ Ƴŀƴǳŀƭ 
for details. This is very important on first use!  

Once you have done that, transmitting voice should be as simple as keying the radio and talking 
normally into the microphone. You will see a display of the transmitted spectrum; if you select MON 
(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 the MOX button on the console.  

3. Using the PC keyboard: by default the spacebar will toggle between TX and RX. Ensure that 

¢I9¢L{ ǎǘƛƭƭ Ƙŀǎ ǘƘŜ ²ƛƴŘƻǿǎ άŦƻŎǳǎέ ǘƘƻǳƎƘ ƛŦ ȅƻǳ ƻǇŜƴ ƻǘƘŜǊ ŦƻǊƳǎΗ 

4. Using CAT commands, from external units 

5. Using a switch wired to a serial port strobe input (see section 7.7.1.1). 
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The RF output power can be controlled using the DRIVE control on the console. Drive indicates 
approximately the percentage of full power to be transmitted. It is possible to perform more 
accurate calibration ς see section 3.8. 

¢ƘŜ ŎƻƴǎƻƭŜΩǎ ƳŜǘŜǊ Ŏŀƴ ōŜ ŎƻƴŦƛƎǳǊŜŘ ǘƻ ǇǊƻǾƛŘŜ ǎŜǾŜǊŀƭ ǇƻǎǎƛōƭŜ ŘƛǎǇƭŀȅǎ ŘǳǊƛƴƎ ǘǊŀƴǎƳƛǘΦ ¢ƘŜ Ŧǳƭƭ 
set is described in section 4.1.14. 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. 

SWR Displays the VSWR presented by the selected antenna 

Operating using VOX is simple. The ambient audio level is shown in a coloured bar below the VOX 
slider: adjust the VOX slider 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 the VOX button on the console. Thereafter speak normally; TX will be 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, press VOX again to turn it off! 

For more comprehensive VOX adjustments, see section 7.3. 

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

3.5 CW operation  

3.5.1 Connecting a Key 
¢ƘŜǊŜ ŀǊŜ ǎŜǾŜǊŀƭ ƻǇǘƛƻƴǎΦ ! ƪŜȅ Ŏŀƴ ōŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ǊŀŘƛƻΣ ƻǊ ǘƻ ǘƘŜ t/Φ Lǘ Ŏŀƴ ōŜ ŀ άǎǘǊŀƛƎƘǘέ 
key, or an iambic keyer paddle. Iambic paddles can only be connected 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 carefully. The 
connections for most radios will be as follows: 

Tip = Dit

Ring = Dah

3.5mm Stereo Jack:
Paddle Connections

 

Tip = Key

Ring = no connect

3.5mm Stereo Jack:
Straight Key Connections

 
 

To connect a key direct to your PC, with will need access to a serial COM port. Nowadays these are 
USB plug-in devices but widely available from many sources. Install the appropriate driver so that 
when plugged into your radio, a COM port number is allocated that you can see in your PC Control 
tŀƴŜƭΩǎ 5ŜǾƛŎŜ aŀƴŀƎŜǊΦ See section 7.7.1 for more details. 

3.5.2 Receiving CW 
1. Connect a suitable antenna to your antenna connector (ANT1). 

2. Connect suitable speakers or headphones to your radio. 
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3. Set RX1 AF to 20 and Master AF to 20; SQL off. 

4. Start the radio by pressing the console On/Off button 

5. Select the band you want to operate, and the audio mode (CWU in the first instance). 

6. Select 1.0K as an initial filter width. 

7. Set attenuation (ATT or S-ATT) to 0dB 

8. Select Pitch Freq (Hz): to 600 

9. Select Show CW Zero line 

10. If you get ADC overload indications: use the ATT or S-ATT controls to add attenuation in 

front of the receiver. It is suggested you should have at least 10dB margin in the first 

instance.  

11. Select Panafall as 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 yellow vertical line 

indicates the centre frequency you should tune to. 

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

13. Set AGC to Med. Use the AGC Gain slider to move the green bar to just above the noise 

floor. 

14. CW signals will be seen in the panadapter as a single tone above the noise floor. Zoom the 

panadapter so that the display width in in the region 20-40KHz. 

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. Adjust RX1 AF and/or master AF for a comfortable volume. 

17. The RX1 meter (top right) will normally be set to Signal: this indicates the signal strength on 

ǘƘŜ ƴƻǊƳŀƭ ά{ ǳƴƛǘǎέ ǎŎŀƭŜΦ  

18. You can use the RX1 DSP group of buttons to remove noise and improve reception. Selecting 

BIN to enable Binaural mode is appropriate. 

19. If the band is very busy and many signals are present, select RX1 to enable the Audio 

Peaking Filter (APF). Set its Tune slider to 0, Bandwidth slider to 200, Gain slider to 10 

3.5.3 Transmitting CW  
1. Follow the tuning procedures to tune your antenna (section 3.3.2) 
2. Select Sidetone 
3. Tick Semi Break-in and set its delay(ms) to 300 
4. Set Master AF to 20. This sets the sidetone audio level. 
5. Move the Drive slider to select the CW power level you want to transmit. It is suggested that 

you start at 50 for 50% of max power. 
6. Select TX meter to Fwd Pwr 
7. If you are using an iambic keyer, set Speed to the number of words per minute you wish to 

transmit at 
8. Press the key to begin transmission. The TX meter will indicate output power. 
9. Adjust Master AF for a comfortable audio level. 

Could someone with knowledge of CW contribute to this please? 

3.5.4 QSK 
Thetis version 2.6.3 and onwards supports operating QSK in CW modes, and REQUIRES Protocol 2 
firmware as follows: 

¶ ANAN-7000 (all versions) or ANAN-8000: Protocol 2 firmware version 1.7 or later. 
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¶ ANAN-200D: Protocol 2 version 1.6 or later. 

QSK is selected using the button ƛƴ ǘƘŜ ά/² .ǊŜŀƪ-Lƴέ ǎŜŎǘƛƻƴ ƻŦ the CW sub-panel of the main 
console when operating in CW modes (CWU or CWL). The button will step through settings Off, 
Semi, QSK. If the Protocol 2 firmware version currently loaded in your radio is older than that 
required (see above), the QSK setting ƛǎ ŘƛǎŀōƭŜŘΦ ²ƛǘƘ v{Y όǎƻƳŜǘƛƳŜǎ ŎŀƭƭŜŘ άŦǳƭƭ ōǊŜŀƪ-ƛƴέύ 
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 split-frequency or simplex DX 
pileup, operating in a contest, or any time the ability to hear what's going on while sending is 
desired.  

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

¶ AGC is set to Custom mode (more on this later) 

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

¶ Semi break-in mode is enabled, and its delay is set to zero (0). 

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

When QSK is de-selected (or when changing to a non-CW 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, which can be set in the 
Menu > Setup > Transmit, monitor sub-panel, 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 setting 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 enabled your own signal is heard in 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, it may be 
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 split mode, both tones will be clearly heard at 
different frequencies. 

You will want to experiment with the Custom-mode AGC settings to tailor QSK behaviour to your 
liking. This is done by activating QSK, then going into Menu > Settings > DSP > AGC/ALC. The AGC 
settings are on the left. The following settings are a good starting place: 

¶ Slope 5 

¶ Max Gain 100 

¶ Decay 1 

¶ Hang 12. 
 

Additional QSK Operating Notes: 

1. Although semi-break-in can be manually enabled with a delay of 0 without QSK, this results 
in something less 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 
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mode setting and increases the AGC hang threshold to a high enough value so that AGC hang 
doesn't blank out the receiver between CW elements. 

2. The key-down delay (Menu > Setup > General > Options) is 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 keying 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 external amplifiers may also need a longer delay, although this setting should 
ǿƻǊƪ ǿƛǘƘ ƳƻǎǘΦ /ƘŜŎƪ ȅƻǳǊ ŀƳǇƭƛŦƛŜǊΩǎ Ƴŀƴǳŀƭ ŀƴŘ ǘƛƳƛƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎ ōŜŦƻǊŜ ǳǎƛƴƎ ƛǘǎ 
QSK capability. In the other direction, increasing key-down delay longer than about 10ms 
reduces the time available to hear signals between CW elements, defeating the purpose of 
QSK. Likewise, key-up 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 function in Thetis 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 application, to act as the user interface and modulator / 
demodulator for an audio stream. There are many well-known programs available: for example 
DM780 (for PSK31, for example) and WSJT-X (for the JT65 like modes). 

WƛǘƘ ŀƴ ŀƴŀƭƻƎǳŜ ǘǊŀƴǎŎŜƛǾŜǊΣ Řŀǘŀ ƳƻŘŜǎ ŀǊŜ Ŝŀǎȅ ǘƻ ŎƻƴŦƛƎǳǊŜΦ {ƛƳǇƭȅ ŎƻƴƴŜŎǘ ǘƘŜ ǊŀŘƛƻΩǎ ŀǳŘƛƻ ƛƴ 
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 CAT 
commands. 

With THETIS the process is similar. The key ŘƛŦŦŜǊŜƴŎŜ ƛǎΥ ǘƘŜ ŀǳŘƛƻ ƛǎ ŀƭǊŜŀŘȅ άƛƴέ ǘƘŜ t/Φ ²Ŝ ƴŜŜŘ ǘƻ 
connect the two programs internally to the PC. The solution is simple ς use Virtual cables. These are 
software programs that run on the same PC as THETIS, and create a software interface for audio and 
ǎŜǊƛŀƭΦ .ƻǘƘ ǇǊƻƎǊŀƳǎ άǎŜŜέ ŀ digital audio stream and serial port connection.  

Section 7.4 describes how to download and configure the virtual cable drivers required. There are 
several choices available. This section assumes that you have followed those guides, and describes 
how to configure WSJT-X. Other programs will follow a similar principle. 

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

VAC1

CAT2

WSJT-X

Audio

PTT control

Voicemeeter Input

Voicemeeter Output

COM21 COM22

Voicemeeter 
Banana

Voicemeeter Output

Voicemeeter Input

 

3.6.1 Setting up Virtual Audio in THETIS  
THETIS needs to be set up to use the virtual COM and virtual audio connections.  

1. Run Voicemeeter Banana from your windows menu 

2. Run THETIS 

3. Open Menu > Setup > CAT Control 

4. In CAT Control select Port to COM21 

5. Set serial parameters to baud 9600 parity none data 8 stop 1 

6. Tick Enable CAT 

 

7. Open Menu > Setup > Audio > VAC1 

8. Tick Enable VAC1; Driver MME 

9. Set TX and RX gains to 0dB 

10. Select Input: Voicemeeter Output 

11. Select Output: Voicemeeter Input 

12. Tick Auto Enable: enable for digital modes, disable for all others 
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13. Select mode = DIGU and tune to 7.074MHz 

14. Set Drive to 25 or below. 
15. Set the filter width to 2.5KHz 
16. Start THETIS. You should hear audio from the PC speakers ς it has 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 from THETIS:  

 

THETIS is now ready to go. You are ready to use WSJT-X to connect to the other end of the virtual 
links! 

3.6.2 Setting Up WSJT-X 
1. Run WSJT-X 

2. Select CƛƭŜ Ҕ {ŜǘǘƛƴƎǎΧ 

3. Enter your station details on the general tab 

4. Select the Radio tab. Select Rig Kenwood TS-2000 

5. Select PTT Method CAT 

6. In CAT control set Serial Port COM22 

7. Select baud rate 9600 data bits 8 stop bits 1 handshake default 
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8. Click Test CAT. After a few moments it should light up green 

9. Select the Audio tab. Select Input = Voicemeeter Output; Select output = Voicemeeter Input 

 

10. In the WSJT-X program Select Mode > FT8. The program should start to decode signals! 
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11. Lƴ ¢I9¢L{Σ ǎŜƭŜŎǘ άaL/έ ŀǎ ǘƘŜ ¢· ƳŜǘŜǊ ƳƻŘŜΦ 

12. In WSJT-X, Press Tune. Your radio will begin to transmit a test signal. 

13. Adjust the Power slider at the right of WSJT-X so that the MIC level just reaches 0dB. 

14. Press TUNE again to cancel TX. 

At this point you are set up to use WSJT-X with THETIS. Using other data mode programs is similar, 

and lots of advice is available on the internet. Remember 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 latter is useful if the PC is in a different 
location from the radio. 

¢ƻ ǳǎŜ ǘƘŜ ǊŀŘƛƻΩǎ ŎƻƴƴŜŎǘƛƻƴǎΥ ƳŀƪŜ ǎǳǊŜ VAC1 and VAC2 are turned off on the console. Consult 
your radio manual regarding speaker, headphone and microphone connections. Menu > Setup 
Transmitter form has a selector to choose between Mic In and Line 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 potentially less latency.  

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 useful for "loopback" devices for recording 
computer playback. 24-bit recording devices are supported. Playback is emulated using this 
interface. 

To enable PC audio, it is necessary to select a sound card for VAC1 (for RX1) and possibly VAC2 (for 
RX2). The settings will be PC and audio dependent but these work on one windows 10 laptop: 

1. Open Menu > Setup > Audio > VAC1 (see section 6.2) 
2. Click Enable VAC1 
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3. Select Driver: MME 
4. Select Input: (choose your desired audio source) 
5. Select Output: (choose your desired RX1 speaker/headphone destination) 
6. Select RX gain and TX gain initially to 0dB 

 

You will now be able to hear RX1 audio 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 THETIS using Virtual Audio Cables. The procedure is described in 
section 7.4. 

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 
headphones are all available. You 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 by the Drive slider. If 
you have access to a calibrated power meter, it is 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 
quality of the power meter: if that is inaccurate, then this process will not be helpful! 

If you have a good quality, trusted, and preferably calibrated, meter - then please read on.  

1. Set your radio to use the ANT1 antenna connector (Menu > Setup > General > Ant/Filters) 

2. Connect your power meter to the ANT 1 connector, and an appropriately rated dummy load 

to the power meter.  

3. Select the 160m band 

4. Open the Menu > Setup > Transmit form 

5. Set the Tune Power level to 10 and untick Use Drive Power 

6. Open the Menu > Setup > PA Settings form 
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7. Press the console Tune button to on 

8. You should see approximately 10W on the power meter. 

9. Adjust the Gain by band box for 160m to achieve 10W. Do not change in jumps bigger than 

1dB! 

10. Press the console Tune button to off 

11. Go on to the next band and repeat. 

3.9 Using Puresignal  
Puresignal provides an algorithm to correct the non-linearity. It does that by measuring the 
difference between the actual output and the intended output, and correcting the TX samples to 
allow for the difference. This algorithm was designed by Warren Pratt NR0V and leads to TX signals 
20-олŘ. άŎƭŜŀƴŜǊέ ǘƘŀƴ ǘƘƻǎŜ ǿƛǘƘ ƴƻ ŎƻǊǊŜŎǘƛƻƴΦ ¢Ƙƛǎ ŀƭƭ ƘŀǇǇŜƴǎ ƛƴ ǘƘŜ ōŀŎƪƎǊƻǳƴŘΣ ƻƴŎŜ ƛǘ Ƙŀǎ 
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 have included 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 and filter selection for 

άƴƻǊƳŀƭέ ¢·Φ 

2. Select the Menu > Linearity form. The Puresignal Control form will be shown. 

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

corrections.  

4. Use the Drive slider to select the power level you want to 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 the DUP console button to on. 

7. Click The console display zoom 2X button 
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8. Click Two-tone to on in the Puresignal window. You will see your TX signal as two tones in 

the panadapter display area. Puresignal will rapidly adapt the signal to reduce harmonics to 

much lower values.  

 

9. After a few seconds the TX display should be stable. Click Two-tone to off to complete the 

calibration test. 

10. The AmpView button will have updated to show the amplitude and phase behaviour of the 

amplifier, and the correction that has been made. 
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3.9.2 Operating with Pur esignal 
Once enabled, Puresignal will automatically apply corrections during transmission. It is important to 

have your microphone properly adjusted ς you need to be getting 0dB speech peaks to drive 

Puresignal hard enough! 

! ƎǊŜŜƴ ōƻȄ άCŜŜŘōŀŎƪέ ǳƴŘŜǊ ǘƘŜ panadapter indicates that a good signal level is being received 

ŦǊƻƳ ǘƘŜ ŦŜŜŘōŀŎƪ ǇŀǘƘΦ ¢ƻ ƛǘǎ ǊƛƎƘǘ ŀ ƎǊŜŜƴ ōƻȄ ά/ƻǊǊŜŎǘƛƴƎέ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ŎƻǊǊŜŎǘƛƻƴǎ ŀǊŜ ōŜƛƴƎ 

made.  

Further calibration is not normally required.  
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4 Console Controls  
This section describes the screen controls available to operate your radio using THETIS. The 
άŜȄǇŀƴŘŜŘέ ǾƛŜǿ ƻŦ ¢I9¢L{ ǇǊƻǾƛŘŜǎ Ƴƻǎǘ ŎƻƴǘǊƻƭǎ ƛƴ ŀƴ ƛƳƳŜŘƛŀǘŜƭȅ ŀŎŎŜǎǎƛōƭŜ ŦƻǊƳΦ Lƴ ǘƘŜ 
άŎƻƭƭŀǇǎŜŘέ ǾƛŜǿǎ Ƴŀƴȅ ƻŦ ǘƘŜ ŎƻƴǘǊƻƭǎ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘƛǎ ǎŜŎǘƛƻƴ ŀǊŜƴΩǘ ǾƛǎƛōƭŜΣ ƻǊ ǘƘŜ ŀǇǇearance 
Ƴŀȅ ƘŀǾŜ ŎƘŀƴƎŜŘΤ Ƴƻǎǘ Ŏŀƴ ōŜ ŀŎŎŜǎǎŜŘ ƛƴ ƻǘƘŜǊ ǿŀȅǎΦ ¢ƘŜ ά/ƭŀǎǎƛŎέ ǾƛŜǿ ŀŘŘǎ ǎŜǾŜǊŀƭ ǘŀōƭŜǎ ǘƻ 
ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ƳŜƴǳ ǘƻ ŀŎŎŜǎǎ ǎŜǘǘƛƴƎǎΦ ¢ƘŜ ά!ƴŘǊƻƳŜŘŀέ ǾƛŜǿ ŀƭƭƻǿǎ Ƴŀƴȅ ǎŜǘǘƛƴƎǎ ǘƻ ōŜ ŀŎŎŜǎǎŜŘ 
through a set of buttons at the bottom of the screen, ŀƴŘ Ǿƛŀ ŀŘŘƛǘƛƻƴŀƭ άǇƻǇǳǇέ ǎŎǊŜŜƴǎ ŀǾŀƛƭŀōƭŜ 
via those buttons.  

4.1 Console Screen Buttons  
¢Ƙƛǎ ǎŜŎǘƛƻƴ ŘŜǎŎǊƛōŜǎ ǘƘŜ ŎƻƴǘǊƻƭǎ ŀǾŀƛƭŀōƭŜ ƻƴ ǘƘŜ ǇǊƛƳŀǊȅ ά/ƻƴǎƻƭŜέ ǎŎǊŜŜƴ. Please be aware that 
ǘƘŜ άǎƪƛƴǎέ Ŏŀƴ ŀƭǘŜǊ ǘƘŜ ŀǇǇŜŀǊŀƴŎŜΣ ŀƴŘ ǘƘŜ ǘŜȄǘΣ ŘƛǎǇƭŀȅŜŘ ƻƴ ǘƘŜ buttons. The guide here has 
ōŜŜƴ ǇǊŜǇŀǊŜŘ ǳǎƛƴƎ ǘƘŜ άLYо±LD ǎǇŜŎƛŀƭέ ǎƪƛƴΦ aƻǎǘ ŎƻƴǘǊƻƭǎ ƘŀǾŜ άǘƻƻƭǘƛǇǎέ ǿƘƛŎƘ ŘŜǎŎǊƛōŜ ǘƘŜƛǊ 
function if the mouse hovers over them. 

4.1.1 Master Buttons Group  

 

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

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 Group 
appears at the bottom of the console. 

Monitor  When selected, TX Audio is replayed to the speakers for monitoring of TX audio 
quality. The Master AF Gain function sets the volume (see section 4.1.6) 

Tune When selected, initiates a transmit operation with a steady tone at the power level 
selected in the setup form (see section 6.5). Note that the TX Meter function is set 
to the setting assigned in the setup form. 

MOX When selected, initiates a normal transmit operation at the power level set by the 
drive control (see section 4.1.6). 

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

PS-A When selected, the Puresignal TX linearization function is enabled during 
transmission. 

Quick Record !ŎǘƛǾŀǘŜǎ ǘƘŜ άvǳƛŎƪ ǊŜŎƻǊŘέ ŦǳƴŎǘƛƻƴ ǘƻ ǊŜŎƻǊŘ ŀ ǎƛƎƴŀƭ ŦƻǊ ƭŀǘŜǊ ǇƭŀȅōŀŎƪΦ {ŜŜ 
section 5.3.  

Quick play !ŎǘƛǾŀǘŜǎ ǘƘŜ άvǳƛŎƪ ǊŜǇƭŀȅέ ŦǳƴŎǘƛƻƴ ǘƻ ǊŜǇƭŀȅ a previously recorded signal - either 
through the receiver to the speakers, or to the transmitter. See section 5.3. 

 

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 and VFO B. The functions 
assigned to these controls depends on the settings for RX2, MultiRX and SPLT as described below. 
Additional display information is included ƛƴ ǘƘŜǎŜ ōƻȄŜǎ ƛƴ άŎƻƭƭŀǇǎŜŘέ ŘƛǎǇƭŀȅ ƳƻŘŜǎΦ 

¢ƘŜ ±Ch ǎŜƭŜŎǘŜŘ ŦƻǊ ¢· ƛǎ ƛƴŘƛŎŀǘŜŘ ōȅ ǘƘŜ ǊŜŘ άT·έ ƛƴŘƛŎŀǘƻǊΦ  

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 necessary for 
ǘƘŜ ά5ƛǾŜǊǎƛǘȅέ ŦŜŀǘǳǊŜ όǎŜŜ ǎŜŎǘƛƻƴ 5.7). 

Tune Step This section sets the tuning step. The VFO frequency is increased or decreased by 
this amount for each tuning event (keyboard press, scroll wheel step or front panel 
encoder step). 

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

RX Ant If the antenna setup (see section 6.1.7.2) for the current band has different 
antenna for RX and TX, this button selects whether the receiver is connected to the 
assigned RX antenna or to the TX antenna. 

Save, Restore ¢ƘŜǎŜ ŎƻƴǘǊƻƭǎ ŀŎŎŜǎǎ ǘƘŜ άǉǳƛŎƪ ƳŜƳƻǊȅέ ŦǳƴŎǘƛƻƴ ǘƻ ŀƭƭƻǿ ǊŀǇƛŘ ǊŜŎŀƭƭ ƻŦ ŀ 
ǎŜǘǘƛƴƎΦ ¢ƘŜ άǎŀǾŜέ ōǳǘǘƻƴ ŎŀǳǎŜǎ ǘƘŜ ŎǳǊǊŜƴǘ ŦǊŜǉuency, mode and filter for VFO A 
ǘƻ ōŜ ǎŀǾŜŘ ǘƻ ǘƘŜ vǳƛŎƪ ƳŜƳƻǊȅΤ ƛǘǎ ŦǊŜǉǳŜƴŎȅ ƛǎ ŘƛǎǇƭŀȅŜŘΦ ¢ƘŜ άǊŜǎǘƻǊŜέ ōǳǘǘƻƴ 
causes the quick memory setting to be copied back to VFO A. 

Bandstack Two numbers display the current bandstack (left) and total number of bandstack 
memories for the current band (right). Clicking in either displays the bandstack 
form (see section 5.1). 

 

4.1.2.3 VFO Settings for RX1, RX2 and RX1 Sub-receiver 
The functions of VFO A and VFO B change depending on what combination of RX2, MultiRX and 
SPLIT are selected. This table indicates which VFO controls those functions. 

RX1 VFO A controls RX1; TX on RX1 frequency 

 
 

RX1 + MultiRX VFO A controls RX1; TX on RX1 frequency; VFO B controls Sub-RX 

 
 

RX1 + RX2 VFO A controls RX1; TX on RX1 frequency; VFO B controls RX2 
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RX1 + RX2 + 
MultiRX 

VFO A controls RX1; TX on RX1 frequency; VFO B controls RX2; 
Sub-RX frequency in VFO A band segment box 

 
 

RX1 + SPLT VFO A controls RX1; TX on VFO B frequency 

 
 

RX1 + MultiRX 
+ SPLT 

VFO A controls RX1; VFO B controls both Sub-RX and TX 

 
 

RX1 + RX2 + 
SPLT 

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

 
 

RX1 + RX2 + 
MultiRX + SPLT 

VFO A controls RX1; VFO B controls RX2; 
both TX and sub-RX frequency in VFO A band segment box 

 
 

 

If the RX1 multiRX feature is activated, an additional sub-receiver with similar settings to RX1 is 
activated. This can be used as an additional receiver. 

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 will re-tune to 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 per-band antenna settings defined on the setup 
form (see section 6.1.7.2) 

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

¶ One set provides access to the HF amateur bands; 
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¶ One set provides access to transverter settings to access VHF/UHF/microwave bands. For 
more information on transverter settings, see section 5.5. 

¶ One set provides access to various short wave bands of interest to Short Wave Listeners.  

There are other methods available to change band ς for example where these controls are hidden: 

¶ Andromeda provides front-panel controls to step up one band, or step down one band, 
within the HF amateur bands.  

¶ ¢ƘŜ άŎƭŀǎǎƛŎέ ŎƻƭƭŀǇǎŜŘ ǾƛŜǿ ƻǇǘƛƻƴŀƭƭȅ ǇǊŜǎŜƴǘǎ ǘƘŜǎŜ ōǳǘǘƻƴǎ ŀǘ ǘƘŜ ōƻǘǘƻƳ ƻŦ ǘƘŜ ǎŎǊŜŜƴ 

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

¶ An Andromeda menu button allows the band setting popup form to be displayed (see 
section 5.13.2) which provides similar functionality to this group 

¶ Using PC keyboard keysΥ ōȅ ŘŜŦŀǳƭǘ άaέ ŀƴŘ άbέ ǎǘŜǇ ǳǇ κ Řƻǿƴ ƻƴŜ ōŀƴŘ ǊŜǎǇŜŎǘƛǾŜƭȅΦ 

4.1.3.1 Bandstacks 
ά.ŀƴŘǎǘŀŎƪǎέ ǇǊƻǾƛŘŜ ƳŜƳƻǊƛŜǎ ǎǘƻǊƛƴƎ ǎŜǾŜǊŀƭ ǇǊŜ-defined settings for quick access to different 
parts of each band. For example if you want to move quickly between a CW section, a digital modes 
ǎŜŎǘƛƻƴ ŀƴŘ ǘƘŜ {{. ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ нл ƳŜǘǊŜ ōŀƴŘΣ ȅƻǳ Ŏŀƴ ǎŜǘ ǳǇ ŀ άōŀƴŘǎǘŀŎƪέ ŦƻǊ ŜŀŎƘ ŀƴŘ ǘƘŀǘ 
rapidly switch between them. Bandstack memories are only available for RX1. 

A bandstack memory is a combination of a frequency, an operating mode and a filter setting. In 
conjunction with the mode-dependent settings (see section 4.1.10) this provides most of the 
settings likely to be needed in a new part of the band. The VFO group (see section 4.1.2) indicates 
the number of programmed bandstack memories for the current band, and the most recently 
selected bandstack. 

1. To select the next bandstack memory in the current band: press the band button. 
2. To edit a bandstack memory 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. A bandstack form (see section 5.1) 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 

 

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

To change mode, simply click the button for the desired new mode. The mode will be selected, and 
the mode-dependent radio settings will be updated according to those selected for the new mode 
(see section 4.1.10). 

The modes available are as follows: 
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Mode Type Description 
LSB Voice 

(Phone) 
Lower Sideband suppressed carrier. Typically used below 10MHz. 

USB Voice Upper Sideband suppressed carrier. Typically used above 10MHz. 
DSB Voice Double Sideband suppressed carrier. Not in common use. 
AM Voice Double sideband, with carrier. No longer in common use.  
SAM Voice Double sideband, with carrier. Synchronous tuning to the received 

carrier. 
CWL CW CW (Morse) in the lower sideband 
CWU CW CW (Morse) in the upper sideband 
FM Voice Narrow band Frequency Modulation; common of VHF & above bands 
SPEC Digital Full spectrum mode. Provides access to the full receiver channel 

bandwidth. 
DIG L Digital Digital modes, using upper sideband (most commonly used). Provides 

a filtered digital audio stream to an external digital mode application. 
DIG U Digital Digital modes, using lower sideband (less commonly used). Provides 

a filtered digital audio stream to an external digital mode application. 
DRM Digital Digital Radio Mondiale. Provides a filtered digital audio stream to an 

external application. 
 

There are other methods available to change mode ς for example where these controls are hidden: 

¶ ¢ƘŜ άŎƭŀǎǎƛŎέ ŎƻƭƭŀǇǎŜŘ ǾƛŜǿ ƻǇǘƛƻƴŀƭƭȅ ǇǊŜǎŜƴǘǎ ǘƘŜǎŜ ōǳǘǘƻƴǎ ŀǘ ǘƘŜ ōƻǘǘƻƳ ƻŦ ǘƘŜ ǎŎǊŜŜƴ 

¶ Andromeda provides front-panel 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 mode setting popup form to be displayed (see 
section 5.13.3) which provides similar functionality to this group 

¶ Using PC Keyboard keysΦ .ȅ ŘŜŦŀǳƭǘ ά·έ ŀƴŘ ά½έ ǎǘŜǇǇƛƴƎ ǳǇ κ Řƻǿƴ ōŜǘǿŜŜƴ ƳƻŘŜǎΦ 

4.1.5 Filter Group  

 

This group provides a quick way to select the RX1 receiver bandwidth. The current filter bandwidth 
will be indicated by one of the buttons being highlighted. The bandwidth offered are mode 
dependent. To change filter, simply 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 band ς for example during a contest ς it 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 1 and Var 2 ǎŜƭŜŎǘ ǾŀǊƛŀōƭŜ ŦƛƭǘŜǊǎΥ ǘƘŜ ōŀƴŘǿƛŘǘƘ ŀƴŘ ŎŜƴǘǊŜ ŦǊŜǉǳŜƴŎȅ όŜǉǳƛǾŀƭŜƴǘ ǘƻ άLC {ƘƛŦǘέύ 
can be changed to reject interference. Sliders are provided to select centre frequency and 
ōŀƴŘǿƛŘǘƘΣ ƻǊ ǘƘŜ άƭƻǿέ ŀƴŘ άƘƛƎƘέ Ŏǳǘ-off points can be manually edited. The reset button will 
reset the filter centre frequency (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 spectrum activity for the wanted signal and the interfering signal(s). 

There are other methods available to change filters ς for example where these controls are hidden: 

¶ An Andromeda menu button allows the filter settings popup form to be displayed (see 
section 5.13.4) which provides similar functionality to this group 

¶ Using PC Keyboard keysΦ .ȅ ŘŜŦŀǳƭǘ ά.έ ŀƴŘ ά±έ ǎǘŜǇ ǳǇ κ Řƻǿƴ ōŜǘǿŜŜƴ ŦƛƭǘŜǊ ōŀƴŘǿƛŘǘƘs. 

¶ ¢ƘŜ hŘƛƴ ŀƴŘ !ƴŘǊƻƳŜŘŀ ǇŀƴŜƭǎ ōƻǘƘ ǇǊƻǾƛŘŜ ŦƛƭǘŜǊ άƭƻǿ Ŏǳǘέ ŀƴŘ άƘƛƎƘ Ŏǳǘέ ŜƴŎƻŘŜǊǎΦ 
These move the lower audio edge and upper audio edge respectively. If you hear a high 
ŦǊŜǉǳŜƴŎȅ ƛƴǘŜǊŦŜǊƛƴƎ ǎƛƎƴŀƭΣ ŀŘƧǳǎǘ άƘƛƎƘ ŎǳǘέΦ LŦ ȅƻǳ ƘŜŀǊ ŀ ƭƻǿ ŦǊŜǉǳŜƴŎȅ ƛƴǘŜǊfering signal, 
ŀŘƧǳǎǘ άƭƻǿ ŎǳǘέΦ 

4.1.6 Gain Group 

 

Master AF This sets the audio gain for the transmit monitor function and CW sidetone. TX 
audio is replayed to the speakers when MON is selected. 

RX1 AF Sets RX1 AF gain 
RX2 AF Sets RX2 AF Gain 
AGC Gain Sets the AGC threshold level. 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 with a 
ƎǊŜŜƴ άDέ ƭƛƴŜ ƻƴ ǘƘŜ ŘƛǎǇƭŀȅΦ  

Drive Sets the TX level, as a relative value 0-100% of full power.  
AGC Sets the Automatic Gain Control operating speed. Two time constants are 

controlled: the normal άŘŜŎŀȅέ ǘƛƳŜ setting the rate at which AGC restores gain 
after a large signal was present; and a έƘŀƴƎέ ǘƛƳŜ ǘƘŀǘ ǇǊŜvents gain increase until 
a certain period has expired. (There is also a fast decay action after AGC-detected 
impulses). Values available are as follows: 

Fixed:  No AGC action; receiver has constant gain 
Long:  Long hang time, long decay time 
Slow:  Medium Hang time, medium decay time 
Medium:  Medium decay time, no hang 
Fast:  Short decay time, no hang 
Custom:  The AGC settings are controlled by user-entered parameters in the 

Menu > Setup > DSP > AGC/ALC form 
Attenuation Sets the receiver front-end attenuation. This is adjusted to make sure the A-D 

converters do not overload in strong signal conditions. The settings available will be 
receiver dependent. If your receiver has a 1dB step attenuator, double clicking on 
ǘƘŜ ǘŜȄǘ ƭŀōŜƭ ǿƛƭƭ ŎƘŀƴƎŜ ǘƘƛǎ ōŜǘǿŜŜƴ ά!¢¢έ ŀƴŘ ά{-!¢¢έ 
ATT:  coarse step attenuator, with 10dB steps 
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S-ATT:  fine stepped attenuator with 1dB steps 
SQL The button turns on/off the receiver squelch function. When active, the receiver 

output is blanked for signals below the set threshold.  
The squelch slider sets the squelch threshold value 

 

4.1.7 VFO Buttons Group 

 

These buttons control VFO operation.  

SPLT ¢Ƙƛǎ ōǳǘǘƻƴ ŀŎǘƛǾŀǘŜǎ άǎǇƭƛǘ ŦǊŜǉǳŜƴŎȅέ ¢· κ w· ƻǇŜǊŀǘƛƻƴΦ 
If RX2 is disabled:  VFO A will be used for RX, and VFO B will be used for TX 
If RX2 is enabled:  VFO A provides both. The RX frequency is displayed as normal; 

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 Beat Centres the VFO onto the largest signal within the RX passband. This is likely to be useful 

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 VFO so 

ǘƘŀǘ ǘƘŜ άǳƴǎƘƛŦǘŜŘέ IF filter is at the same frequency as it was before. Useful if IF shift 
had been used to follow a moving signal. 

RIT Receiver Independent Tuning: these controls shift the receiver up or down in frequency 
from the VFO setting, leaving the TX unchanged. The RIT button turn RIT on/off; The 0 
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 XIT 
on/off; The 0 button clears the XIT offset. 

 

4.1.8 RX1 DSP Group 

 

NR Activates noise reduction, to minimise random noise. This attempts to reduce the noise 
in the channel while preserving signal content. 

Unlit:  Noise reduction inactive 
NR lit:  Activates the LMS noise reduction algorithm 
NR2 lit:  Activates the spectral noise reduction algorithm 

NB Activates the wideband noise blanker, to remove impulse interference. This processes 
impulses within the full Thetis bandwidth. 

Unlit:  Noise Blanker inactive 
NB lit:  Noise Blanker active, and sets receiver input to zero during impulse 
NB2 lit:  Noise Blanker active, and estimates the signal the receiver would have 

seen during an impulse.  
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MUT aǳǘŜǎ ǘƘŜ w·м ŀǳŘƛƻ ŦŜŜŘ ǘƻ ǘƘŜ ǊŀŘƛƻΩǎ ǎǇŜŀƪŜǊǎ and headphones. (Note that this does 
not mute audio to a VAC channel, eg to PC speakers). 

MNF Activates the manual notch frequency. Notch frequencies are entered in the Menu > 
Setup > DSP > MNF form (see section 6.4) or by using the +MNF button. This should be 
used as a last resort! 

ANF Activates the 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 
ŀǘǘŜƳǇǘǎ ǘƻ ŜǎǘƛƳŀǘŜ ǘƘŜ άŎƻǊǊŜŎǘέ ǊŜŎŜƛǾŜǊ ǎƛƎƴŀƭ ŘǳǊƛƴƎ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ǘƘŜ ƛƳǇǳƭǎŜΦ  

BIN Turns on/off Binaural mode. Binaural mode is a tuning aid for CW reception with stereo 
speakers or headphones. In this mode higher frequencies move to the right of the 
stereo field and lower frequencies to the left. A signal will be correctly tuned in the 
centre of the stereo field. 

 

4.1.9 MultiRX Group  

 

Vol (left) This duplicates the RX1 AF gain control. 
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 the 

centre, equal signals go to left and right channels. 
Pan (bottom) Moves the Sub receiver signal to the left or right of the stereo channel 
MultiRX Enables the sub receiver. This provides a second receiver channel using the RX1 RF 

channel and A-D converter. If RX2 is disabled, VFO B sets its frequency. If RX2 is 
enabled, the frequency is set in the band segment box for VFO A. 

Swap Swaps the left/right settings of the PAN controls. A signal that had been only in the 
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 operating mode. The 
correct set is selected and displayed automatically. These settings provide controls specific to that 
type of mode. 

4.1.10.1 Voice 

 

Thƛǎ ǇŀƴŜƭ ƛǎ ǎŜƭŜŎǘŜŘ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŦƻǊ άǾƻƛŎŜέ ƳƻŘŜǎ ƻǘƘŜǊ ǘƘŀƴ CaΦ 

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 sufficient 

Ǝŀƛƴ ƛǎƴΩǘ ŀǾŀilable.  
COMP Selects the speech compressor.  
Comp Gain Sets the gain value for the speech compressor. 
VOX Enables Voice Operated Transmit.  



THETIS User Manual  Page 44 of 130 
 

Vox 
Threshold 

Sets the audio threshold at which VOX activates the TX. 

DEXP Enables the downward Expander. Only available when VOX is selected. 
Filter Low Sets the low edge of the AM/SSB TX filter (typically 300Hz) 
Filter high Sets the upper edge of edge of the AM/SSB TX filter (typically 2700Hz-3000Hz) 
RX EQ Activates or deactivates the receiver audio band equaliser (see section 5.4) 
TX EQ Activates or deactivates the transmitter audio band equaliser (see section 5.4) 
TX FL If selected, shows the TX filter bandwidth on the main display 
Transmit 
Profile 

This combo box shows the current selected profile, and allows a new profile to be 
selected. The profile consists of all of the TX audio chain settings; this allows different 
settings for different kinds of operation, eg for different bands, for contests or for 
άǊŀƎŎƘŜǿƛƴƎέΦ 

 

4.1.10.2 CW 

 

This panel is selected automatically for CW modes (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 TX 
operation. 

Iambic When ticked, the keyer generates timed dots and dashes triggered by an Iambic 
ƪŜȅŜǊΦ ²ƘŜƴ ǳƴǘƛŎƪŜŘ ŀ άǎǘǊŀƛƎƘǘέ ƪŜȅ ƛǎ ŀǎǎǳƳŜŘΦ 

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

Show TX CW 
Freq 

If ticked, shows a yellow marker in the main display for the actual TX frequency (this 
may be different from RX frequency because if RIT or XIT). 

Show CW 
Zero line 

If ticked, shows a yellow marker in the main display for the centre RX frequency. 

Audio peaking filter section 

Enable 
(marked RX1 
or RX2) 

!ŎǘƛǾŀǘŜǎ ǘƘŜ !tCΥ ǘƘƛǎ ƛǎ ŀ ƴŀǊǊƻǿ ǇŜŀƪ ŦƛƭǘŜǊ ōǳǘ ƴƻǘ άōǊƛŎƪ ǿŀƭƭέΦ ¢ƘŜ ŀƳǇƭƛǘǳŘŜ ǿƛƭƭ 
be greatest at centre frequency, but mis-tuned signals will be heard at lower 
amplitudes. 

There are three APF algorithms ς one for each of RX1, RX2, Sub RX. Settings for the 
others are available on the Menu > Setup > DSP > Audio form 

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 Break-in section 
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Off/Semi/QSK This button selects between 3 break-in modes: 

Off The TX/RX state is manually controlled 
Semi TX selected immediately when the key is pressed. RX will be re-enabled 

a short period after the keyer is released. The delay time (ms) is 
adjustable. 

QSK TX selected immediately when the key is pressed. RX is re-enabled 
immediately after the key is released. 

(note that not all hardware supports QSK, and the firmware must be recent; QSK 
mode will not be selected if the correct settings are not detected) 

4.1.10.3 Digital  

 

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

(note that VAC1 is selected for digital operation unless RX2 is active AND VAC2 is 
enables AND VFOB is selected for TX) 

VAC TX Gain Adjusts the gain of the selected VAC TX 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 
Profile 

This combo box shows the current selected profile, and allows a new profile to be 
selected. The profile consists of all of the TX audio chain settings; this allows different 
settings for different kinds of operation, eg for different bands, for contests or for 
άǊŀƎŎƘŜǿƛƴƎέΦ 

 

4.1.10.4 FM 

 

Transmit 
Profile 

Sets the profile settings used for TX. It will be worth creating a unique profile for FM 
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 keying 
repeaters. (Note received RX CTCSS can be removed ς see Menu > Setup > DSP > FM 
form) 

RPTR 
offset 

Sets offset frequency between RX and TX. Activated by the buttons below. 
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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 example) 

Memory Activates use of a stored frequency from one of the memories (see memory form, 
section 5.2). A list of memories is provided, with up/down buttons to step between 
them.  

 

4.1.11 RX2 Group 

 

The RX2 group 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 box at the left hand side of the group. Bandstacks are not 
available for RX2. 

SD Enables the Stereo Diversity feature. In 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 

 

These two buttons turn on / off the two Virtual Audio Connection1 (VAC) channels. These can be 
used to connect to an audio device (e.g. a sound card) or to an external program via 3rd party 
software. VAC1 is for RX1; VAC2 is for RX2. 

                                                           
1 hǊƛƎƛƴŀƭƭȅ ά±ƛǊǘǳŀƭ ŀǳŘƛƻ /ŀōƭŜέ ōǳǘ ¢ƘŜǘƛǎ ±!/ ǇƻǊǘǎ Ŏŀƴ ōŜ ǳǎŜŘ ŦƻǊ Ƴŀƴȅ t/ ŀǳŘƛƻ ŎƻƴƴŜŎǘƛƻƴǎΦ 
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4.1.13 Display Group  

 

This is the main operating display for the radio.  

Visual 
Display 

Provides a display of the signal seen through the receiver, or the TX signal when 
transmitting.  

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

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

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

Zoom 
buttons 

Zoom the display to preset amounts. This has the same effect as moving the zoom 
slider to that position. 

Pan Pans the displayed part of the band 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 
mode 

Chooses the display mode selected for RX1. 

AVG Time averages the amplitude at each point of the display. The averaging parameters 
are set in Menu > Setup > Display > RX1 (or RX2) 

PEAK άtŜŀƪ ƘƻƭŘǎέ ǘƘŜ ŘƛǎǇƭŀȅΥ ǘƘƛǎ ǇǊƻǾƛŘŜǎ ǇŜǊǎƛǎǘŜƴŎŜ ǘƻ ǎǇƻǘ ŦƭŜŜǘƛƴƎ ǎƛƎƴŀƭǎ 

CTUN !ŎǘƛǾŀǘŜǎ ά/ƭƛŎƪ ¢ǳƴŜέΦ ²ƘŜƴ ŀŎǘƛǾŜΣ ŎƭƛŎƪƛƴƎ ƻǊ ŘǊŀƎƎƛƴƎ ǘƘŜ ŘƛǎǇƭŀȅ ŘƻŜǎƴΩǘ Ǉŀƴ ǘƘŜ 
display but instead moves the tuned signal away from the centre. This is useful if you 
ǿŀƴǘ ǘƘŜ ǾƛŜǿ ƻŦ ŀŎǘƛǾƛǘȅ ǘƻ ǎǘŀȅ άŀǎ ƛǎέ. 
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{ŜǾŜǊŀƭ ŘƛǎǇƭŀȅ ƳƻŘŜǎ ŀǊŜ ŀǾŀƛƭŀōƭŜΤ άtŀƴŀŦŀƭƭέ ŀƴŘ άtŀƴŀŘŀǇǘŜǊέ ǿƛƭƭ ōŜ ǘƘŜ Ƴƻǎǘ ǳǎŜŦǳƭ ŦƻǊ ƴƻǊƳŀƭ 
operations: 

Spectrum Displays the spectrum (amplitude vs frequency) within the receiver passband 

 

Panadapter Displays amplitude vs frequency of the whole RX band provided by the receiver. This 
is useful to see spectrum activity and find signals of interest. 

 

Scope This displays amplitude vs time for the RX passband. This is most likely to be useful 
for monitoring TX audio to see the peal-to-average ratio. 

 

Scope 2 Provides two identical amplitude vs time displays. 

 

Phase This displays the signal within the receiver passband as an Argand diagram showing 
phase around a unit circle. Useful for setup and receiver debugging. 
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Phase 2 This shows an !ǊƎŀƴŘ ŘƛŀƎǊŀƳ ōǳǘ L ŎŀƴΩǘ ǘŜƭƭ ǿƘŀǘ of! 

 

Waterfall This displays frequency (horizontal) covering the full band provided by the radio vs 
time (vertically, most recent at the top). Each successive updates provide a new row 
of pixels at the top; the display scrolls down. Amplitude is displayed as a colour with 
ƘƛƎƘŜǊ ŀƳǇƭƛǘǳŘŜǎ ōŜƛƴƎ ōǊƛƎƘǘŜǊΦ ¢Ƙƛǎ ǎƘƻǿǎ ŀŎǘƛǾƛǘȅ άǊǳƴƴƛƴƎ ŘƻǿƴǿŀǊŘǎέΥ ŦƻǊ 
example the signal three quarters of the way across the display is an SSB signal. 

 

Histogram This shows the spectrum view within the RX passband. It is coloured according to 
activity: red shows very recent activity, green shows peaks that are slightly older and 
blue the average background. 

 

Panafall This is potentially the most useful view. It combines a panadapter covering the full 
band provided by the receiver, together with a waterfall display. This shows 
immediate spectrum activity (top) and an indication of activity over the last few 
seconds (bottom). 
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Panascope A combined display: combines a full band panadapter with an oscilloscope view of 
the RX passband 

 

Spectrascope A combined display: combines a spectrum view of RX passband with an oscilloscope 
view within RX passband 

 

Off  

 

4.1.14 Multim eter Group  

 

This group contains the multi-ŦǳƴŎǘƛƻƴ άƳǳƭǘƛƳŜǘŜǊέ ŀƴŀƭƻƎǳŜ ŘƛǎǇƭŀȅΣ ŀ άŎǳǊǊŜƴǘ ǾŀƭǳŜέ ōƻȄΣ ŀƴŘ 
combo boxes to choose meter mode for each of receive and transmit.  

RX1 Meter 

 

The RX1 multimeter can be selected from the following options: 

Signal RX1 Peak reading S meter. The period for which peaks are held is set 
on the Setup > Display > General form. 

Sig Avg RX1 Average reading S meter. The period for which the signal level is 
averaged is set on the Setup > Display > General form. 

ADC L RX1 ADC peak (expressed in dB relative to full scale) 

ADC R RX1 ADC peak (expressed in dB relative to full scale) 

ADC2 L RX2 ADC peak (expressed in dB relative 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 S meter 
values; the ADC displays for both receivers available in both meters) 
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TX Meter The TX multimeter 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 Peak microphone audio level (dBV) 

Fwd SWR όǎŀƳŜ ŀǎ άCǿŘ tǿǊέύ 

EQ Peak post-equaliser audio level (dBV) 

Leveler Peak post-amplitude leveller audio signal level (dBV) 

Lev Gain Displays the amplitude leveller gain (dB) 

CFC Peak post-CFC (continuous frequency compressor) audio level (dB) 

CFC Comp Displays the CFC gain (dB) 

COMP Displays post-speech processor & CESSB audio level (dBV)** 

ALC Displays post-ALC audio level (dBV)** 

ALC Comp Displays the ALC gain (dB) 

Off (May be useful to reduce CPU utilisation) 

The estimates of forward and reverse power are radio dependent. 

** COMP and ALC values can be set in the Menu > Setup > Transmit form to be peak or 
instantaneous values using use peak meter readings for TX COMP and ALC) 

(Note that the TX meter setting used in TUNE mode is defined in the Menu > Setup 
Transmit form) 

4.1.15 Status Bar 
The status bar is a recent addition by Richie MW0LGE. It provides options to resize the display; it 
displays CPU usage and other information including date and time. 

 

The receiver and transmitter antennas can be set using the appropriate icons.  

4.2 Main Menu commands  
Setup Displays the setup form (see section 6) 

Memory Displays the memory form ( see section 5.2) 

Wave Displays the audio record/replay form (see section 5.3) 

Equalizer Displays the graphic equalizer form (see section 5.4) 

XVTRs Displays the Transverters form (see section 5.5) 

CWX Displays the CW transmit form (see section 5.6) 

Diversity Displays the Diversity form (see section 5.7) 

Collapse /ƘŀƴƎŜǎ  ǘƘŜ ŘƛǎǇƭŀȅ ǘƻ ƻƴŜ ƻŦ ǘƘŜ άŎƻƭƭŀǇǎŜŘέ ǾƛŜǿǎ όǎŜŜ ǎŜŎǘƛƻƴ 2.2) 

Spot Displays the DX spotting form (see section 5.8) 
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Linearity Displays the Puresignal form (see section 5.9) 

RA Displays the Radio Astronomy utility (see section 5.10) 

WB Displays the wideband display form (see section 5.11) 

PI Displays the RF Paths form (see section 5.12) 

LŦ ǘƘŜ ά/ƻƭƭŀǇǎŜŘέ ŘƛǎǇƭŀȅ ƛǎ ǎŜƭŜŎǘŜŘ ŀŘŘƛǘƛƻƴŀƭ ƳŜƴǳǎ ōŜŎƻƳŜ available: 

Expand wŜǎǘƻǊŜǎ ǘƘŜ ŘƛǎǇƭŀȅ ǘƻ ǘƘŜ ƴƻǊƳŀƭ άŜȄǇŀƴŘŜŘέ ŎƻƴǎƻƭŜ ǾƛŜǿ 

Display 
Controls 

/ƻƴǘǊƻƭǎ ǘƘŜ ǘƻǇκōƻǘǘƻƳ ōŀǊǎ ƛƴ ǘƘŜ άŎƻƭƭŀǇǎŜŘέ ŘƛǎǇƭŀȅǎ 

Top Controls {Ƙƻǿǎ ǘƘŜ άŎƭŀǎǎƛŎέ ǘƻǇ ŘƛǎǇƭŀȅ ōŀǊ 
Band controls Shows the band buttons below the display 
Mode controls Shows the mode buttons below the display 
Andromeda Top Controls {Ƙƻǿǎ ǘƘŜ ά!ƴŘǊƻƳŜŘŀέ ǘƻǇ ōŀǊ 
Andromeda Button Bar {Ƙƻǿǎ ǘƘŜ ά!ƴŘǊƻƳŜŘŀέ ƳŜƴǳ ōǳǘǘƻƴǎ 

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 be selected from the menu 

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

4.3 Andromeda Menu Bar  
Lƴ ǘƘŜ ά!ƴŘǊƻƳŜŘŀέ ŎƻƭƭŀǇǎŜŘ ǾƛŜǿΣ ǘƘƛǎ ōŀǊ ǎƘƻǿǎ ŀ Ǌƻǿ ƻŦ у ōǳǘǘƻƴǎΦ ¢ƘŜǎŜ ǇǊƻǾƛŘŜ ŀ ǎŜǘ ƻŦ 
configurable commands in a row of 8 menu entries. Buttons can call up a different row, allowing 
very capable menu structures to be created.  

¶ ! ōǳǘǘƻƴ ƳŀǊƪŜŘ άƳŜƴǳέ ǿƛƭƭ Ŏŀƭƭ up a different menu row when pressed. 

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

¶ LŦ ƘƛƎƘƭƛƎƘǘŜŘΣ ǘƘŜ ōǳǘǘƻƴ ƛƴŘƛŎŀǘŜŘ ǘƘŜ ŎǳǊǊŜƴǘ άƻƴκƻŦŦέ ǎǘŀǘŜ ƻŦ ǎƻƳŜǘƘƛƴƎΦ 

¶ Button text can be changed to indicate something ς e.g. whether it is controlling RX1 or RX2. 

 

For example: the menǳ ŀōƻǾŜ ǎƘƻǿǎ ǘƘŜ άǉǳƛŎƪ ƳŜƴǳέΤ 

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

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

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

LŦ ǘƘŜǊŜ ƛǎ ƴƻ ƳŜƴǳ ŀŎǘƛǾƛǘȅ ŦƻǊ ƳƻǊŜ ǘƘŀƴ мл ǎŜŎƻƴŘǎΣ ǘƘŜ ŦƛǊǎǘ άvǳƛŎƪέ ƳŜƴǳ ǿƛƭƭ ōŜ ǊŜ-selected. 

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 move the 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. 
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The keyboard functions can be configured in the Menu > Setup > Keyboard form. The initial settings 
are: 

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 10Hz frequency 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, I Step up/down the current RIT frequency offset 

[, P Step up/down the current XIT frequency offset 

Space 
bar 

Press-to-talk (MOX) 

 

4.5 Database Reset 
hŎŎŀǎƛƻƴŀƭƭȅ ƛǘ ƛǎ ǊŜŎƻƳƳŜƴŘŜŘ ǘƻ ŎŀǊǊȅ ƻǳǘ ŀ ŘŀǘŀōŀǎŜ ǊŜǎŜǘΦ ¢Ƙƛǎ ǊŜǎŜǘǎ ŀƭƭ ǎŜǘǘƛƴƎǎ ǘƻ ƛƴƛǘƛŀƭΣ άǎŀŦŜέ 
values. There are two occasions when this could be needed: after a major 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 changes that you want to reinstate: 

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

¶ Use Menu > Setup > Transmit > Export Current Profile to export important and/or complex 
transmit profiles. 

¶ Use Menu > Setup > CAT > Configure MIDI > Manage Mappings > Export Mappings to export 
MIDI settings. 

You can now carry out the database reset. Open the Menu > Setup form and click the Database 
Reset button at bottom left. It will issue a warning; click Yes to proceed. 

 

To restore any saved settings: 

¶ For each transmit profile exported it can be imported using Menu > Setup Import Database. 
It will require a separate import cycle for each profile.  

¶ MIDI settings can be imǇƻǊǘŜŘ ǳǎƛƴƎ ǘƘŜ άLƳǇƻǊǘ aŀǇǇƛƴƎǎέ ŦǳƴŎǘƛƻƴ ǘƘŀǘ ǿŀǎ ŀŘƧŀŎŜƴǘ ǘƻ 
ǘƘŜ ά9ȄǇƻǊǘ aŀǇǇƛƴƎǎέ ŦǳƴŎǘƛƻƴ ǊŜŦŜǊǊŜŘ ǘƻ ŀōƻǾŜΦ 
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5 Other Forms  

5.1 Bandstacks 

 

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

5.2 Memory Form  

 

This form allows menu settings to be stored, edited and recalled. When Add is clicked the current 
console settings are 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 section 4.1.10.4) 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 the local channel step size (e.g. 12.5KHz for the 2m band in Europe) before creating the menu 
entry.  
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5.3 Audio Record/Replay  

 

The wave form allows signals to be recorded, then replayed later. Signals can be received (off-air) 
signals or TX signals.  

Received signals can be stored as receiver ADC samples; when replayed, they are replayed through 
the receiver processing chain. This 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 disk space. Similarly, TX signals can be recorded as microphone audio or the result of the entire 
TX chain can be stored. They can then be replayed through the transmitter, as a voice keyer.  

 άvǳƛŎƪ wŜŎƻǊŘέ ŀƴŘ άvǳƛŎƪ Ǉƭŀȅέ Ŏŀƴ ōŜ ŀŎŎŜǎǎŜŘ ŀǎ ǎƛƴƎƭŜ ōǳǘǘƻƴ ǇǊŜǎǎŜŘ ŦǊƻƳ ǘƘŜ ŜȄǇŀƴŘŜŘ 
display form.  

hǇǘƛƻƴǎ ŦƻǊ ǿŀǾŜŦƻǊƳ ǊŜŎƻǊŘ ϧ ǊŜǇƭŀȅ Ŏŀƴ ōŜ ǎŜƭŜŎǘŜŘ ōȅ ŎƭƛŎƪƛƴƎ ǘƘŜ ŦƻǊƳΩǎ Options menu item. 
This brings up the options form below:  
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5.4 Equaliser Form  

 

This form provides a 3 or 10 band graphic equaliser. It allows the RX and TX audio paths to be 
separately equalised (i.e. gain adjusted vs frequency). This is particularly important for TX, as 
different microphones have very different frequency response characteristics. 

The equaliser 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  

 

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 the VHF band button panel so that 
transverters can be rapidly controlled.  
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5.6 CW Transmit  

 

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

The Notes button brings up a set of instructions.  

5.7 Diversity  

 

Antenna Diversity allows a receiver equipped with dual A-D converters to implement beamforming. 
This requires two fully independent inputs, one through each A-D converter, from two antennas. 
This can be used to enhance a weak signal, or to steer a null towards an interference source. 
Diversity improves the received 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 use antenna diversity: 
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1. Select the Menu > Diversity menu item to open the Diversity form. 
2. Set Receiver source to RX1 + RX2 
3. Set reference Source to RX1 
4. To minimise interference: 

a. ¦ǎŜ ǘƘŜ ƳƻǳǎŜ ǘƻ ǎŜƭŜŎǘ ǘƘŜ άŘƻǘέ ƻƴ ǘƘŜ ŘƛǎǇƭŀȅ 
b. Click and hold the mouse, and drag the dot around the outer circle on the display 
c. You should see the panadapter noise floor move up and down as you drag 
d. Find the angle giving minimum noise floor 
e. Keeping the mouse at that angle, move in towards the centre until you get minimum 

noise 
f. LŦ ȅƻǳ ŀǊŜƴΩǘ ŀōƭŜ ǘƻ ƎŜǘ ŀ ƳƛƴƛƳǳƳΥ {Ŝǘ reference Source to RX2 and try again 

5. To maximise strength of one signal:  
a. ¦ǎŜ ǘƘŜ ƳƻǳǎŜ ǘƻ ǎŜƭŜŎǘ ǘƘŜ άŘƻǘέ ƻƴ ǘƘŜ Řƛsplay 
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 for the wanted signal 
d. Keeping the mouse at that angle, move in towards the centre until you get 

maximum signal 
e. If ȅƻǳ ŀǊŜƴΩǘ ŀōƭŜ ǘƻ ƎŜǘ ŀ ƳŀȄƛƳǳƳΥ {Ŝǘ reference Source to RX2 and try again 

6. To turn diversity off, Click Enabled and it will turn to a red Disabled button. 

 

5.8 DX Spotting form  

 

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 has its own instructions.  

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

LAT       LON 
DD.DD    -DDD.DD   



THETIS User Manual  Page 59 of 130 
 

(41.57   -88.03) 
(+ Latitude for North, - for South) 
(- Longitude for West, + for East) 

3. Enter your call sign. 
4. 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. 
6. If you right click on a listing, your browser will open the QRZ.com page for that call sign. 
7. If you double click on a listing, Thetis will QSY to that frequency and mode.   
 

 
 
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 a DX 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  
tǳǊŜǎƛƎƴŀƭ ƛǎ ŀ ǘŜŎƘƴƻƭƻƎȅ ǘƻ ƭƛƴŜŀǊƛǎŜ ǘƘŜ ǘǊŀƴǎƳƛǘǘŜǊΩǎ ǇƻǿŜǊ ŀƳǇƭƛŦƛŜǊΦ ²ƘŜƴ tǳǊŜǎƛƎƴŀƭ ƛǎ ŜƴŀōƭŜŘΣ 
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 Control  

 

This is the standard display. 

Two-tone Perform a thorough two-tone test 

Single Cal Perform a quick single calibration 

AmpView Shows the Puresignal Amplitude display (section 5.9.3 below) 

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 Green when a valid feedback signal has been received. If this is not green 
during a test or operation, sufficient signal is not been fed back via the coupler. 

Correcting Lights green when linearization corrections are being made 
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5.9.2 Puresignal Advanced Control  

 

The advanced display provides more information and controls. It is recommended that these be left 
unchanged unless you know what you are changing! 

5.9.3 Puresignal Amplitude Display  

 

The AmpView Display shows the measured gain and phase characteristics of the analogue amplifier 
chain and the gain and phase correction being applied by PureSignal. 

 

5.10 Radio Astronomy  
(With thanks to Joe K5SO for this description) 

¢ƘŜ w! ƻǇǘƛƻƴ ƛǎ ƛƴǘŜƴŘŜŘ ǘƻ ƻǇŜǊŀǘŜ ŜǎǎŜƴǘƛŀƭƭȅ ŀǎ ŀ άǎǘǊƛǇ ŎƘŀǊǘ ǊŜŎƻǊŘŜǊέ ŦǳƴŎǘƛƻƴ ŦƻǊ ǘƘƻǎŜ 
interested in observing and recording signals received by the HPSDR as a function of time.   

The signals displayed are the signal-level values that PowerSDR/Thetis sends to the S-meter, not raw 
data from the radio. In particular, the signals shown in the RA option are not the instantaneous IQ 
values being received from the radio, they are instead signals that have been subjected to the digital 
signal processing routines of PowerSDR/Thetis that generate the S-meter readings shown on the 
main displays of those software programs.   














































































































































