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Using HDSDR with the SDRplay Module

Overview

The SDRplay Radio combines together the Mirics flexible tuner front-end and USB Bridge to produce a
SDR platform capable of being used for a wide range of worldwide radio and TV standards. This
document provides an overview of the HDSDR installation process and operation of SDRplay plug-in.
The document covers installation of the SDRplay device drivers, HDSDR, the SDRplay plug-in, basic
usage of the HDSDR interface is also covered.
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1. Installation of the SDRplay Device Driver

Using HDSDR with the SDRplay Module

The first step in getting the SDRplay module installed is to download the SDRplay device driver from the
SDRplay website. The device driver comes in an installation package with the Mirics APl. The API
provides the user with a DLL and associated documentation such that the SDRplay module can be

controlled from within a software program.

e Firstly ensure the SDRplay module is disconnected from the PC. Then download the
Windows API and Hardware Driver installer from the Platforms, Windows section of the

SDRplay website.
N
Home Community Purchase Reviews Blog About Us Contac

* Windows

Generic Documentation

@ Current AP| Installer: 1.3.1
RSP Single Page Datasheet
Detailed Technical Specification Current EXTIO Plugin- 2.1
API Specification
AGC Technical Note
RSP Conceptual Block Diagram

RSP Schematics

Windows Specific Documentation

Getting Started with the RSP and HDSDR
Getting started with the RSP and SDR#

API/Drivers

Windows API & Hardware Driver Installer (V1.3.1 includes USB3 support) % Download the API Installer

SDR plugins

SDRplay EXTIO plugin installer (V2.1) - Release Notes
Note: The EXTIO plugin will work with HDSDR, SDR# and other EXTIO compatible Windows SDR applications

e When prompted to do so select run

Do you want to run or save MiricsSDRAPIInstaller_1.3.1.exe (7.68 ME) from sdrplay.com?

'\ij" This type of file could harm your computer,

Run

Save hd Cancel

e You might be warned that the publisher could not be verified, in this case click run.

@ The publisher of MiricsSDRAPInstaller_1.3.1.exe couldn't be verified. Are you sure you want to run the program?
Learn more

Run

View downloads
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5ﬂﬁ"p/ad == =4 Using HDSDR with the SDRplay Module

e The installation will process will begin click next and follow the onscreen instructions.

@ Mirics Software Defined Radio Setup o=

Welcome to the Mincs Software
Defined Radio Setup

Setup will guide you through the installation of Mirics
Software Defined Radio.

Itis recommended that you dose all other applications
befare starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Mext to continue,

e Click | Agree to accept the license agreement

P
@ Mirics Software Defined Radio Setup = .

License Agreement

FPlease review the license terms before installing Mirics Software Defined Radio.

Press Page Down to see the rest of the agreement.

Mirics Limited
MIRICS END USER LICENCE AGREEMENT

The Mirics software ("Product”) you are about to install, run and/or use is licensed by
Mirics Limited, a company registered in England (Mo, 05046393), whose registered office
is Manor Farm Cottage, Church Lane, Princes Risborough, HP27 9AW ("Mirics”™), and is
subject to the following licence terms ("Licence”).

“fou” {or “Your”) shall mean an individual or Legal Entity exerdsing permissions granted
by this License.

By proceeding to install, run and/or use the Product, you confirm that you accept and -

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Mirics Software Defined Radio.

< Back ][ 1 Agree ] [ Cancel

h —

e Ensure that all three components are selected and then select next
[ @ Mirics Software Defined Radio Setup l = |

Choose Components "
Choose which features of Mirics Software Defined Radio you want to install. *

Check the companents you want to install and unchedk the components you don't want to
install. Click Next to continue.

Select components to install Install Mirics Software Defined Radio Tools
Install Mirics Software Defined Radio APT
Install Mirics Hardware Driver

Space required: 5. 1MB

<Back ][ Mext > ][ Cancel
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e Select a directory in which to install the software. A default directory is proposed.

@ Mirics Software Defined Radio Setup = e S|
Choose Install Location "
Choase the folder in which to install Mirics Software Defined Radio. *

Setup willinstall Mirics Software Defined Radio in the following folder. To install in a different
folder, dlick Browse and select another folder. Click Install to start the installation.

Destination Folder

Progra csSDR Browse...

Space required: 5.1MB
Space avaiable: 851.9GB

< Back ” Install ]I Cancel ]

e The installation of the driver will begin, after installation is complete there is an option to
provide feedback

@ Mirics Software Defined Radio Setup = [t
Mirics Fesdback
Provide feedback to Mirics regarding your experience with the SR APT o

To enable us to provide you with suppert and updates, please feedback your experience.

Click here to provide feedback.

e Finally when the installation process is complete click finish

‘@ Mirics Software Defined Radio Setup =

Completing the Mirics Software
Defined Radio Setup

Mirics Software Defined Radio has been installed on your
computer.

Click Finish to dose Setup.

< Back Einish Cancel

e Finally plug in the SDRplay module into one of the USB ports. You should be presented by a
pop up box in the lower right hand icon tray telling you the driver has been installed correctly.

(&l Mirics FlexiTV (MSi2500)

I Device driver software installed successfully.,
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2. Installation of HDSDR

HDSDR is a third party SDR radio interface that can be used in conjunction with the SDRplay module to
receive various different signals. To use this software there are two installations that need to be followed.
Firstly HDSDR software needs to be downloaded and installed. Secondly the SDRplay ExtlO plug-in
needs to be installed. The first step in the process is to download the HDSDR software and install it on
the local machine

e The HDSDR software can be found from http://www.hdsdr.de/. Click the download button

SIDNID)

High Definition Software Defined Radio

Wewe WRINTNew ALl R SEERRTRONS CoRSer

e Once the download button is clicked you will be prompted to download the HDSDR
installation program. Click Run to begin the installation process.

Do you want to run or save HDSDR_install.exe (167 ME) from hdsdr.de?

& This type of file could harm your computer. Run Save |7 Cancel

e You might be warned that the publisher could not be verified, in this case click Run.

@ The publisher of HDSDR_install.exe couldn't be verified. Are you sure you want to run the program?  Learn more Run View downloads
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e Once the installer begins click next to continue
5 Setup - HDSDR = |

Welcome to the HDSDR Setup
Wizard

This will install HDSDR. 2. 70 on your computer.

It is recommended that you dose &ll other applications before
continuing.

Click Mext to continue, or Cancel to exit Setup.

e Accept the license agreement and then click Next to proceed

-
i5) Setup - HDSDR

License Agreement
Please read the following important information before continuing.

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

For the english version please scroll dowm.

LIZEMZVEREINBARUNG ("EULA™) FUER
HDSDR FREEWARE

I do not accept the agreement

< Back |[ Mext = ]| Cancel

e Make a careful note of where the software ends up being installed on your PC and then click
Next

iB) Setup - HDSDR [E=REE

Select Destination Location
Where should HDSDR. be installed?

Setup will install HDSDR into the following folder.

To continue, dick Next. If you would lke to select a different folder, dick Browse,

Browse...

At least 5.9 MB of free disk space is required.

< Back H Mext > l‘ Cancel
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HDSDR will provide an option to change the default shortcut in the start menu

’
5 Setup - HDSDR

Select start Menu Folder
Where should Setup place the program's shortcuts?

E i Setup will create the program's shortruts in the following Start Menu folder.

To continue, dick Mext. If you would like to select a different folder, dick Browse.

p0s0R | Browse...

7] Don't create a Start Menu folder

< Back ][ Mext = J[ Cancel

An option to create a desktop shortcut or quick launch icon is presented. Select the desired
options then Click Next

§5) Setup - HDSDR

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while instaling HDSDR,, then
dick Next.,

Additional icons:
[ Create a desktop icon
| || create a Quick Launch icon

< Back ][ MNext = ][ Cancel

e To complete the installation click Install

r
5 Setup - HDSDR

Ready to Install
Setup is now ready to begin instaling HDSDR on your computer.

Click Install to continue with the installation, or dick Back if you want to review or
change any settings.

Destination location: -
C:\Program Files (x86)\HDSDR.

Start Menu folder:
HDSDR

[ < Back ][ Install ][ Cancel ]
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e To complete the installation click Finish. Before HDSDR will recognise the SDRplay module
the SDRplay ExtlO plug in must be installed.

i% Setup - HDSDR = - |

Completing the HDSDR Setup
Wizard

Setup has finished installing HDSDR. on your computer, The
application may be launched by selecting the installed icons.

Click Finish to exit Setup.

| Launch HDSDR

R2v4.0 Copyright © 2015 SDRPIlay Limited 8
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3. Installation of the SDRplay ExtlO Plug-in

The final step is to install the SDRplay EXTIO plug-in. This is the module that will allow HDSDR to
communicate with the SDRplay module.

e Download the SDRplay ExtlO plug-in from the SDRplay Platforms, Windows section of the
website.

Home Comrmunity Purchase Reviews Blog About Us Caontac f v &

% \V\Vindows

Generic Documentation
@ Cument API Installer: 1.3.1
RSP Single Page Datasheet

Detailed Technical Specification
API| Specification

AGC Technical Note

RSP Conceptual Block Diagram
RSP Schematics

Current EXTIO Plugin: 2.1

Windows Specific Documentation

Getting Started with the RSP and HDSDR
Getting started with the RSP and SDR#

API/Drivers

‘Windows API & Hardware Driver Installer (V1 3 1 includes USB3 support)
SDR plugins

& f Download the EXTIO Plug-in
SDRplay EXTIO plugin installer {V2.1) - Release Notes ~ | s
Note: The EXTIO plugin will work with HDSDR, SDR# and other EXTIO compatible Windows SDR applications

e When prompted click run to begin the installation of the SDRplay ExtlO plug-in.

Do you want to run or save SDRplay_EXTIO_Installer_v2.1.exe (406 KB) from sdrplay.com?

‘;@j' This type of file could harm your computer. Run Save | ¥ Cancel

e You might be warned that the publisher could not be verified, in this case click run.

@ The publisher of SDRplay_EXTIO Installer_v2.1.exe couldn't be verified. Are you sure you want to run the program?

Learn more View downloads
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e The initialisation of the SDRplay ExtlO plug-in will begin, click Next to continue

ﬁl Setup - SDRplay EXTIO Installer = P

Welcome to the SDRplay EXTIO
Installer Setup Wizard

This will install SDRplay EXTIO Installer version 3.0 on your
computer,

It is recommended that you dose all other applications before
continuing.

Click Next to continue, or Cancel to exit Setup.

e In order to install the plug-in the installer needs to know the location of the HDSDR program.
To do this click browse.

ﬁl Setup - SDRplay EXTIO Installer ml =E éJ

Select Directory in which to Installer the EXTIO File

Browse to directory where your SDR. Software is installed, then dick Next.

Location of SDR SOftware

| Browse...

< Back J[ Next > ]{ Cancel

¢ Navigate to the HDSDR installation directory, then click on the HDSDR.exe and then click
Open to identify to the correct path to the installation program.

) Browse... =5
@Qv\ » [Computer [»] 05 (C:) » Program Files (86) » HDSODR [ %5 | [ Search HDSDR ol
Organize v New folder =~ 0 @

=l Recent Places *  Name Date modified Type Size
HDSDR — —
CodeProrect W4 HDSDR.exe 01/11/201310:59  Application 5207 KB
ode Projects
. 15! unins000.exe 11/06/201519:19  Application 702 KB

Projectlocker

SourceTree

= Libraries
& Documents
& Music
& Pictures

B videos

]

#& Homegroup

1%/ Computer
& osc)
s TOSHIBA EXT (D) il
File name: HDSDR.exe ~ | SDR project executable -
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e After Open has been clicked you should see the path presented in the installation dialog box,

Click Next.
15 Setup - SDRplay EXTIO Installer =L
Select Directory in which to Installer the EXTIO File
Browse to directory where your SDR Software is installed, then dick Next.
L Location of SDR. SOftware |
C:\Program Files (x86)\HDSDRHDSDR. exe
< Back ” Mext > I [ Cancel
=

e The installation of the plug-in will commence when completed the Install button is clicked.

ﬂ Setup - SDRplay EXTIO Installer - L=

Ready to Install
Setup is now ready to begin instaling SDRplay EXTIO Installer on your computer.

Click Install to continue with the installation.

< Back ][ Install ][ Cancel

e This completes all the steps that are necessary to get SDRplay working with the HDSDR
software interface.

R2v4.0 Copyright © 2015 SDRPIlay Limited 11
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4. Using HDSDR with the SDRplay module

When HDSDR has been started for the first time you will see the main screen as shown below.

ExtlO Interface

W HOSOR [default] version 2.70 = @

Mode Select
Buttons

Frequency s el el ol ol ol o ol
“> LorDD70.000.000

noNn70 . 04as nnn s

J—

Decode Frequency

e | > | | = [44]co]

FM-BW: 11025
&

e Mode Select buttons — Used to select the required modulation format. Select either AM, FM, lower sideband
(LSB), upper sideband (USB) or CW

e Frequency — Used to select the desired frequency of the tuner. This will be the frequency to which the centre of
the display will be set.

e Decode Frequency — This sets the position of the red line and represents the frequency at which signals will be
decoded within the pass band.

e ExtlO Interface — Select this button to bring up the SDRplay specific interface for controlling the radio.

Sampling Rate [Hz] @

Input ————————— ——————— s ——
e W g ) oom— IEEEN row 267 vz EEEEY
12000 . + —— 700M *—— Speed

|
Sample Rate

Bandwidth

EEEN rew 5.0z (RS
S 7

00m st Speed

The HDSDR bandwidth button controls output sampling rate. The default setting is 12,000Hz. For WFM (wide band
FM) you need to move this to 192000Hz

R2v4.0 Copyright © 2015 SDRPIlay Limited 12



SOfpfeay RS

Using HDSDR with the SDRplay Module

Selecting the Options button and then Input Channel Calibration for Rx will allow the user to calibrate
the 1Q offset. This will be important when operating in zero IF mode. If you are experiencing strong
image signals you will need to adjust the amplitude and phase sliders to achieve optimum image rejection.
Initially the raw sliders should be set for course tuning. The fine sliders can then be used to fine tune the
settings and achieve maximum image rejection. In addition the Rx DC removal mode should be set to
Auto to remove any unwanted DC components from the system.

Input Channel
Calibration for Rx

Options

R2v4.0

-
M HDSDR [default] version 2.70

71000

Select Input

RBW 26.7 Hz
Visualization et — e E— Spectrum *E—— 700N *E—— Speed]

Input Channel Mode for RX
Output Channel Mode for RX
Input Channel Calibration for RX
Swap1and Q Channel for RX Input

Misc Options

Mouse Wheel

RF Front-End + Calibration

Recording Settings/Scheduler

DDE to HDSDR

CAT to Radio (Omni-Rig)

CAT to HDSDR 0

.

Minimize [F3]

Exit  [F4)

e —— e — IEEEN rew 5.9 Hz
e m—— e —— Spectrum ¢ 7oom —t

Raw Fine

Arnplitude:
1.008

1to 4 samples delay Rx DC Remowval Mode: [ 4u0 | Bandwidth

Left: 0 (+] Right:0 [+] Left: 0.0011737 Right 01475388 25 [He]

Some sound cards exibibit the annoving problem of a phaze and amplitude gkew
between channels, i.e. samples digitized with one channel are delivered to software sooner
or later than those procezsed by the other channel and alzo with some amplitude unbalance.
Thiz plays havoo with a program like HDSDR, that needs a precise phase and amplitude
relationship between the | and O channels, when working in 10 mode,

To compengate for thiz skew, please feed an /0 strong, steady camier, offzet by
approzimately +10 kHz from the band center, and obzerve an image response at -10 kHz.

By uzsing the Amplitude and Phase [raw and fing) zliders, slowly ty to minimize this image
response. The conbolz interact somewhat, so you will have to repeat two or three imes the
adjustment. You should be able to get 70 dB of difference between the desired and
the image sighals. Move the sliders very slowly. When done, click on the OK buttan.
The settings will be remermbered from session to session,

Rt :

Fhase: -0.762 Deg

Ok Rezet to 0

Copyright © 2015 SDRPIlay Limited
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To configure SDR play specific settings click the ExtlO interface button on the main HDSDR display. The
EXTIO controller dialog gives an overview of the SDRplay receiver architecture coupled with the different

parameters that can be configured.

Using HDSDR with the SDRplay Module

DRPlay Device Cantrc B
- K
SO0y

LNA Mixer IF Amplifier i ADC Gain Control
LNA Trip Frequency Trim :
Zero IF - | i: Sample Rate H

# ) IF Mode [zemiE -] L Same : =

°51 & IFBandwiain [1536MHe =] i Setpoint ELESH

Gain Reduction {dB) ’7? =

iOLNAON G
D INAGROAB i MwerGROMB i

MIXER ON

IF Gain Reduction 7 dB Enable Tuner AGC |

SDRplay ltd Vesion 3.0 Buid 0811

[ Advanced ” Load Defauts ” B |

LNA Trip Threshold — The point at which the LNA turns on/off within the gain reduction range can be controlled by
value in the LNA Trip Threshold. By lowering the value the LNA will turn off closer to maximum gain. Increasing the
value means that the LNA will stay on for longer thus providing better noise performance but at the added risk of
overload.

Frequency Trim — The SDRplay uses a crystal as its reference and as such there will be some inherent frequency
offset. The frequency trim allows trimming of the reference crystal frequency to adjust errors in absolute frequency.

IF Mode — Sets the tuner into either Zero IF mode or Low IF mode. The IF bandwidth drop down menu will
automatically update with the appropriate selection of IF filter bandwidths.

IF Bandwidth — Sets the bandwidth of the IF filter. The selections available will depend on the IF mode selected. For
the full range of IF bandwidths selections then the tuner must be operating in ZIF mode.

Sample Rate — Sets the sampling frequency of the ADC. When operating in Low IF mode the sample rates choice is
restricted.

Setpoint — Sets the target level power at which AGC routine will attempt adjust the power on the ADC input. A larger
value will position the signal near the top of the ADC range. A lower value will reduce the signal power and hence
levels at the ADC input.

Gain Control Slider — The gain control slider can be used to set the gain of the receiver. Maximum gain occurs at
the top of the slider, minimum gain at the bottom of the slider.

Gain Reduction — The gain reduction value controls the amount of gain, in dB, that the maximum tuner gain will be
reduced by. For example a gain reduction of 50 represents 50dB below maximum receiver gain. This value is tied to
the gain control slider.

Enable Tuner AGC — This enables a software AGC leveling routine within the plug-in that attempts to change the
gain reduction value to achieve a specified signal power at the ADC input. The level which the routine will adjust the

ADC input power towards is defined in the Setpoint control box. In this mode it is not possible to adjust the tuner gain
reduction manually.

Load Defaults — This button loads a predefined set of defaults back into the receiver.
Advanced — This button loads the advanced dialog box allowing manipulation of the advanced tuner settings.

Exit — Close the SDRplay control dialog box.

14
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The Advanced dialog box allows manipulation of the tuner DC compensation options and the Block Converter LO
frequency.

SDRplay Advanced Settings @

LO Frequency Plan

@ Auto 120MHz 144MHz 168MHz
Full Coverage
DC Offset Compensation
. Refresh Period
Static
6mS -

One Shot
Tracking Period
D 93.76uS

@ Periodic

Continuous

Aoply Exdt

LO Frequency Plan

For frequencies below 60MHz and between 250MHz and 420MHz the SDRplay receiver uses a block converter to
convert the spectrum to a useable frequency range. There are three LO’s that can be applied to the block
converter when it is in use. Each one gives a different frequency coverage range when operating
between 250MHz and 420MHz. For frequencies below 60MHz any of the LO’s can be applied and coverage
maintained. In AUTO mode the 120MHz LO setting will be applied below 60MHz and between 250MHz and 420MHz
the LO will be automatically changed to provide continuous coverage. In addition to the AUTO mode you can also fix
a particular LO frequency. This can be particularly useful to move any image frequencies around which appear in
band from the block converter. Care will need to be taken though as the LO will need to be applied bearing in mind
any coverage gaps. These gaps are highlighted when a particular LO is selected.

DC Offset Compensation — Used to select an appropriate DC compensation mode for the tuner. Four possible
modes are available

. Static — The tuner will take a single measure of the DC offset and maintain this value. Care should be taken to avoid large
DC offsets when changing frequencies or gain settings. A change in mode to either continuous or periodic will be required
to remove any DC offsets after large frequency or gain changes have been applied.

e  One Shot — In this mode a short sample of the DC offset will be measured and corrected every time the receiver gain is
updated using the gain slider. The length of the sample taken can be set using Tracking Period slider. This mode can be
useful when using the AGC as the correction will be applied as the signal is leveled by the AGC routine. The system will
then hold this value static until further gain changes are made. Care should be taken in this mode to not to build up large
DC offsets when the AGC is off and the gain is not being adjusted.

. Periodic — This is the mode we recommend as a default. In this mode the DC offset will be compensated for at regular
periodic intervals. The compensation interval can be selected using the Refresh Period drop down menu. Much like in
one-shot mode the Tracking Period slider can be used to set the length of the sample window. In this mode the DC
compensation is regularly applied so gain and frequency changes can be made freely.

. Continuous- In this mode the DC compensation will be applied all the time. Whilst this provides the most robust solution

in term of minimizing the DC offset, the disadvantage is that it will produce a “hole” in the centre of the spectrum as the
compensation works to cancel out any signals present within the bandwidth of the compensation loop.
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For more information contact support@sdrplay.com

5. Legal Information

SDRPlay modules use a Mirics chipset and software. The information supplied hereunder is provided to you by SDRPIlay under
license from Mirics. Mirics hereby grants you a perpetual, worldwide, royalty free license to use the information herein for the
purpose of designing software that utilizes SDRPlay modules, under the following conditions:

There are no express or implied copyright licenses granted hereunder to design or fabricate any integrated circuits or integrated
circuits based on the information in this document. Mirics reserves the right to make changes without further notice to any of its
products. Mirics makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose,
nor does Mirics assume any liability arising out of the application or use of any product or circuit, and specifically disclaims any and
all liability, including without limitation consequential or incidental damages. Typical parameters that may be provided in Mirics data
sheets and/or specifications can and do vary in different applications and actual performance may vary over time. All operating
parameters must be validated for each customer application by the buyer’s technical experts. SDRPIlay and Mirics products are not
designed, intended, or authorized for use as components in systems intended for surgical implant into the body, or other applications
intended to support or sustain life, or for any other application in which the failure of the Mirics product could create a situation where
personal injury or death may occur. Should Buyer purchase or use SDRPlay or Mirics products for any such unintended or
unauthorized application, Buyer shall indemnify and hold both SDRPIlay and Mirics and their officers, employees, subsidiaries,
affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of,
directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim
alleges that either SDRPIay or Mirics were negligent regarding the design or manufacture of the part. Mirics FlexiRF™, Mirics
FlexiTV™ and Mirics™ are trademarks of Mirics .

SDRPlay is the trading name of SDRPIlay Limited a company registered in England # 09035244.
Mirics is the trading name of Mirics Limited a company registered in England # 05046393
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