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1 Introduction 

Soundcard-based SDR solutions offer a low-cost entry into the wonderful world of radio; a 

simple receiver can be assembled for as little as $10. 

 

Some solutions such as the SDR-4 from Cross Country Wireless (CCW) have a built-in 

soundcard, others use an internal or external soundcard connected to your computer. 

 

Currently three types of frequency control are supported: 

1. SDR 

a. Crystal (fixed frequency), 

b. VFO using the Si570 oscillator. 

2. FUNcube Dongle 

 

This document guides you through the configuration of your soundcard-based SDR. 
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2 Installing 

Donôt forget ï if there is an instruction manual in the packaging of the radio read it! 

 

If your radio came with an installation program then you must run this first. The Si570 requires a 

driver which can be downloaded from http://pe0fko.nl/SR-V9-Si570/, look for the section óInstall 

the PC driver softwareô. Recent releases of this driver are signed for 64-bit Windows 7 

 

Your soundcard may require a special driver from the manufacturer (for example the Delta 44), 

other soundcards use the Microsoft driver. 

2.1 Soundcard Settings 

From the Control Panel select Sound, the Sound applet is displayed. Make sure Recording is 

displayed, highlight the soundcard and press Properties. 

 

In the properties window select Advanced and select the correct Default Format. Normally you 

select the highest sample rate and bit depth for the best performance. Do not allow signal or 

audio enhancements. The example below is for the FiFi soundcard. 

 

           

http://pe0fko.nl/SR-V9-Si570/
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3 Configuring 

You configure the Si570 and crystal-controlled SDRs with the Program Options. 

 

3.1 Si570 

Select SoftRock Si570 Explorer and press Refresh. In the window below there are three Si570-

based SDRs: 

¶ SoftRock v9.0, 

¶ FiFi SDR, 

¶ SoftRock Ensemble II. 

  

 

 

The USB devices with a Vendor ID of x16C0 and Product ID of x05DC are listed. Full 

information is displayed for the currently selected entry. 

 

Temperature and USB Identification is not available for all devices. 
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The Custom fields are defined for each device by pressing Update. 

 

  

¶ LO freq Mult ï the local oscillator frequency multiplier sent to the Si570 is multiplied by 

this integer factor (usually 4). 

¶ USB Ident (not always supported) ï a printable character which you use as needed to 

identify the device. 

¶ Nickname ï shown in the Radio dropdown when selecting the device. If you do not enter 

a nickname then the value shown is Manufacturer/Product/SerialNumber. A nickname is 

much simpler! 

 

Restart the program to see the changes. 

3.2 Crystal Control 
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Add an entry for each crystal-controlled SDR on your system. These definitions are added to the 

Input Source pane in the ribbon bar, look for this in the Frequency dropdown when you select 

the Soundcard for input. 

3.2.1 FUNcube Dongle 
There is no special configuration for this device. All FUNcube parameters are available in the 

FUNcube Dongle pane. 
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4 Starting 

After reading the manuals and installing drivers start the SDR-RADIO.com console. From the 

Input Source tab in the ribbon bar select the Soundcard, Sample rate and Frequency control. 

 

 

 

In this example the SoftRock Ensemble II is selected using the recommended sample rate and 

Si570 frequency control. Now press Start and you will see (should see) signals in the waterfall. 

 

 

 

Here we have many PSK signals in the amateur radio 3.5MHz band. All that is left to do is 

calibrate the soundcard. 
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4.1 Si570 Factors 

Normally the Si570 frequency is four times the desired frequency (required by the quadrature 

clock generator design); to support VHF and higher solutions it may be necessary to select one 

of the other Si570 options in the Frequency dropdown in the Input Source pane of the ribbon 

bar. 
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5 Calibration 

You cannot calibrate a soundcard using the remote server connection; instead use the 

console on the remote computer, the server will use these calibration values. 

 

Soundcard-based SDR solutions have three drawbacks when compared to the more expensive 

high-end ótrueô SDR receivers: 

1. Image rejection, 

2. DC Spur, 

3. Signal level. 

 

The console has options to resolve these problems, select Program Options from the Input 

Source pane in the ribbon bar. 

 

It is recommended that you only apply calibration after the soundcard has had time to reach a 

steady operating temperature. 

 

Values are saved for each soundcard and sample rate combination. 

5.1 Image Rejection 

Unless the input signals from the soundcard correctly adjusted you will see a mirror image of the 

signal. In the screen capture below you see the main signal at 10.101MHz and an image at 

10.990MHz. 

 

The image is created by soundcards having phase and amplitude differences between the two 

channels. 
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To optimise the image rejection first select Image Rejection in the Program Options. 

 

 

 

To adjust the rejection you adjust channel delay, amplitude and phase: 

¶ Channel delay: samples sent to one channel are delivered after samples sent to the 

other so one of the channels has an effective delay of one or more samples, seen in 

some creative soundcards. 

¶ Amplitude: a difference in the signal level on the channels. 

¶ Phase: samples on one channel are delivered sooner or later than the other channel. 
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SDR software requires no difference between the phase and amplitude on the (I and Q) 

channels for best performance. 

 

To calibrate the image rejection generate (or select) a strong carrier approximately +10 kHz from 

the display center, and observe an image response at -10 kHz. If you cannot generate a carrier 

then you can use the carrier from a broadcast station or other stable transmission. 

 

There are two ways of adjusting the amplitude and phase: 

1. Automatic, 

2. Manual. 

 

5.1.1 Automatic 
In automatic mode you must capture data from the soundcard (press Capture Data) which is 

then used for the automatic adjustment. 

 

Note: the channel delay is not updated in automatic mode, you must apply this correction 

manually. (Normally the channel delay can be set to zero.) 

 

After capturing data the strongest peak is selected. Either adjust for best image rejection based 

on: 

¶ The strongest peak (Selected freq). 

¶ All visible data (All), or 

 

When the data has been captured the strongest peak is automatically selected. 
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The optimal image rejection values for a specific offset from the display center will not 

necessarily be optimal for other offsets. 

 

5.1.2 Manual 
By using the Channel delay dropdowns and the Amplitude and Phase sliders, slowly minimize 

the image signal. (Normally the channel delay can be set to zero.) 

 

The controls interact; you will have to repeat this adjustment two or three times. With a modern 

soundcard you should typically get 70 dB of difference between the main and the image signals. 

5.2 Attenuation 

Use the attenuation slider to reduce the signal level as needed; the output from some 

soundcards can be far too high. 

 

Attenuation changes can affect spur reduction, so itôs best to set the attenuation before applying 

the spur reduction. 
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5.3 Spur 

Unless the average I and Q (data) value is zero you will see a spur in the center of the display, 

this is caused by the DC offset. 

 

 

 

To reduce the spur: 

1. Disconnect any antenna, 

2. Select an interval such as 10 seconds, 

3. Press Start. 

 

For the next 10 seconds the incoming I+Q data values are averaged; the resulting values are 

then applied to the soundcard data to reduce the spur. 
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6 Si570 Explorer 

This option helps you identify the Si570 devices connected to your PC. 

 

1. Make sure you do not have a Si570-based radio started. 

2. Press Refresh, all devices are listed. 

3. Select the device of interest. 

 

 

 

Due to driver issues this display cannot be updated while a Si570 radio is in use. 






