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LD-1B Software-Defined Receiver 

¦ǎŜǊΩǎ Guide 

 

Please refer to th LD-1 Installation Guide for software installation instructions. 

Rear Panel Connectors: 

The Antenna, Power Supply, Audio Out, Audio In and Accessory connectors are located on the rear 

panel: 

 
 

Power Supply:   6-14 Volts DC, 2.1 x 5.5 mm connector, center positive. 

USB:   USB Mini-B connector.  Connect to host computer using standard USB cable.  

Accessory:   Currently used for the external mute switch option, if installed.  In the future, it will be 

used to control an external power amplifier or transverter. 

Audio Out:   L ŀƴŘ v άŀǳŘƛƻέ ƻǳǘǇǳǘΦ  оΦр ƳƳ ǎǘŜǊŜƻ ƧŀŎƪΦ  /ƻƴƴŜŎǘ ǘƻ ǎƻǳƴŘŎŀǊŘΩǎ [ƛƴŜ Lƴ 

connector using an audio cable with a 3.5 mm stereo plug on each end. 

Audio In:   Reserved for future use with planned transmitter module.  3.5 mm stereo jack. 

Antenna:   50 Ohms, unbalanced, SMA female connector.  
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Front Panel: 

Power Switch:   Click for άonέ, click again for άoffέ. 

Power Indicator:   Green LED, lights when power is turned on.  

Mute / Transmit Indicatgor:   Red LED, lights when receiver is muted either by software (button on 

control panel) or by an external άmuteέ switch wired to the accessory 

jack.  If the transmitter module is installed, this is a άtransmitέ indicator. 

Antenna: 

Any suitable, 50-ohm unbalanced (coaxial-fed) antenna may be used with the LD-1 or 1A.  As usual, a 

good antenna will yield better results than a poor one.  A full-size antenna is always better than a 

reduced size antenna, such  as a mobile whip.  Physically small antennas are almost always inefficient, 

ōŜŎŀǳǎŜ ƻŦ ǘƘŜƛǊ ƭƻǿ ǊŀŘƛŀǘƛƻƴ ǊŜǎƛǎǘŀƴŎŜΦ  ¢ƘŜ ŜȄŎŜǇǘƛƻƴ ǘƻ ǘƘƛǎ ǊǳƭŜ ƛǎ ǘƘŜ ά!ǊƳȅ [ƻƻǇέΣ ŀ ǎƳŀƭƭ ŀƴǘŜƴƴŀ 

that works very well. 

A half-wave, center-fed (ideally, with a balun) dipole will yield good results, especially if it is high above 

ground and clear of obstructions. 

In general, any antenna that works well for transmitting will also work well for receiving. 

Sound Card: 

Any sound card which has two-ŎƘŀƴƴŜƭ ƻǊ άǎǘŜǊŜƻέ ƛƴǇǳǘ Ƴŀȅ ōŜ ǳǎŜŘ, but a good-quality soundcard will 

result in better performance and improved ease of use.   

Some notebook computers have only a single-ŎƘŀƴƴŜƭ άƳƛŎέ ƛƴǇǳǘΦ  ¦{. άŘƻƴƎƭŜέ ǎƻǳƴŘ ŀŘŀǇǘŜǊǎ ŀƭǎƻ 

usually have only a single input channel, and are not suitable for use with the LD-1 or 1A.  If you have 

Mute  / Transmit Indicator 

Power Indicator 

Power Switch 
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such a notebook, external USB sound adapters like the Creative SB1090 are available which have stereo 

inputs and work quite well. 

It is preferable that the soundcard be capable of sampling at 96 kHz and even 192 kHz, in addition to 48 

kHȊΦ  ¢ƘŜ {5w ǎƻŦǘǿŀǊŜ ȅƻǳ ǳǎŜΣ ǿƘŜǘƘŜǊ ƛǘΩǎ wƻŎƪȅΣ ²ƛƴǊŀŘΣ ƻǊ tƻǿŜǊ{5wΣ ǿƛƭƭ ŀƭƭƻǿ ȅƻǳ ǘƻ ǎŜŜ ŀƴŘ 

tune any frequncy within  a bandwidth equal to the sample rate, centered at the LO frequency.  For 

example, with the LO set at 14.063 MHz you would be able to see and tune from 14.039 to 14.087 MHz 

if your sample rate is 48 kHz, but if you increase the sample rate to 96 kHz you would see and tune 

14.014 to 14.111 MHz.  A sample rate of 192 kHz would give you a 192 kHz tuning range, centered at the 

LO frequency. 

Many SDR enthusiasts report that a professional-grade soundcard like the Delta-44 results in 

performance that is worth the cost. 

Lǘ ƛǎ ōŜǎǘ ǘƻ ŎƻƴƴŜŎǘ ǘƘŜ ǊŀŘƛƻ ǘƻ ǘƘŜ ά[ƛƴŜ Lƴέ ŎƻƴƴŜŎǘƻǊ ǊŀǘƘŜǊ ǘƘŀƴ ǘƘŜ άƳƛŎέ ŎƻƴƴŜŎ ǘƻǊΦ  !ƭǎƻΣ ōŜ ǎǳǊŜ 

you do not set the input gain too high.  This will saturate the input of the soundcard, and will result in 

reduced signal to noise ratio.   

CƻǊ ŜȄŀƳǇƭŜΣ ƘŜǊŜ ƛǎ ŀ ǎŎǊŜŜƴ ǎƘƻǘ ƻŦ ²ƛƴǊŀŘ ǿƛǘƘ ǘƘŜ ǎƻǳƴŘŎŀǊŘΩǎ ƛƴǇǳǘ ƭŜǾŜƭ ǎŜǘ ŀǘ млл҈ όƳŀȄƛƳǳƳ 

gain).  The signal near the left side of the screen is WWV on 10 MHz.  Notice that the signal level is about 

-40 dB, while the noise floor is about -85 dB: 



 Lazy Dog Engineering LLC  www.lazydogengineering.com 
 5029 Oak Creek Ct.  shop.lazydogengineering.com 
 Fort Wayne, Indiana 46835  www.garage-shoppe.com  
 USA 
  
   
  

 

  



 Lazy Dog Engineering LLC  www.lazydogengineering.com 
 5029 Oak Creek Ct.  shop.lazydogengineering.com 
 Fort Wayne, Indiana 46835  www.garage-shoppe.com  
 USA 
  
   
  
In the next screen shot, the input level was reduced to 15%.  The signal level was reduced to about -57 

dB, while the noise floor went to about -103.  You should experiment with the settings for your 

ǎƻǳƴŘŎŀǊŘΣ ǘƻ ŦƛƴŘ ƛǘǎ άǎǿŜŜǘ ǎǇƻǘέΦ     
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LD-1B  Control Panel: 

The LD-1 and 1A control software and its control panel can be launched by itself, for use with 

Rocky, PowerSDR, or other SDR software, or it can be launched from Winrad and used as part of 

Winrad.  Use of the LD-1 software as part of Winrad is covered later. 

hǇŜƴ ǘƘŜ ²ƛƴŘƻǿǎ {ǘŀǊǘ ƳŜƴǳΣ ǎŜƭŜŎǘ ά!ƭƭ tǊƻƎǊŀƳǎέΣ ŀƴŘ ǎŎǊƻƭƭ ǘƻ ǘƘŜ ά[ŀȊȅ 5ƻƎ 9ƴƎƛƴŜŜǊƛƴƎέ 

ŦƻƭŘŜǊΦ  9ȄǇŀƴŘ ǘƘŜ ŦƻƭŘŜǊ ŀƴŘ ǎŜƭŜŎǘ ά[5м/ƻƴǘǊƻƭέΦ  LŦ ǘƘŜ [5-1 or 1A is connected to the host PC 

Ǿƛŀ ŀ ¦{. ǇƻǊǘΣ ŀƴŘ ƛǎ ǇƻǿŜǊŜŘ ǳǇΣ ȅƻǳ ǎƘƻǳƭŘ ǎŜŜ ŀ ά{ŜƭŜŎǘ 5ŜǾƛŎŜέ ŘƛŀƭƻƎΥ 

 

 
 

/ƭƛŎƪ ǘƘŜ άhYέ ōǳǘǘƻƴΦ  LŦ ǘƘŜ {ŜƭŜŎǘ 5ŜǾƛŎŜ ŘƛŀƭƻƎ ŘƻŜǎ ƴƻǘ ŀǇǇŜŀǊΣ ōǳǘ ŀƴ ά9ǊǊƻǊέ ƳŜǎǎŀƎŜ ōƻȄ 

does: 

 
It means the LD-1B is not connected to the host or is not powered up, or needs to be reset, or 

the USBXpress drivers are not installed.  Check the power and USB connections, and click 

άwŜǘǊȅέΦ  LŦ ǘƘŜ ǎŀƳŜ ƳŜǎǎŀƎŜ ōƻȄ ŀǇǇŜŀǊǎΣ ŘƛǎŎƻƴƴŜŎǘ ǘƘŜ ǇƻǿŜǊ ǎǳǇǇƭȅ ŦƻǊ ŀ ŦŜǿ ǎŜŎƻƴŘǎΣ 

ǘƘŜƴ ǊŜŎƻƴƴŜŎǘ ƛǘ ŀƴŘ ŎƭƛŎƪ άwŜǘǊȅέΦ  LŦ ǘƘŜ ǎŀƳŜ ƳŜǎǎŀƎŜ ōƻȄ ŀǇǇŜŀǊǎ ŀƎŀƛƴΣ ŎƭƛŎƪ /ŀƴŎŜƭ ŀƴŘ 

reinstall the software.   

 

!ŦǘŜǊ ŎƭƛŎƪƛƴƎ άhYέ ƻƴ ǘƘŜ {ŜƭŜŎǘ 5ŜǾƛŎŜ ŘƛŀƭƻƎΣ ǘƘŜ [5-1 control panel should appear: 
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Using the Sliders: 

¢ƘŜ ά/ƻŀǊǎŜέ ŀƴŘ άCƛƴŜέ ǎƭƛŘŜǊǎ ŀǊŜ ǳǎŜŘ ǘƻ ǎŜǘ ǘƘŜ [h ŦǊŜǉǳŜƴŎȅΦ  ²ƘŜƴ ŀ ǎƭƛŘŜǊ ƛǎ ǊŜƭŜŀǎŜŘΣ ǘƘŜ 

LO Freq box is updated.  The LO frequency can only be adjusted in discrete steps, and the 

ŘŜŦŀǳƭǘ ǎǘŜǇ ǎƛȊŜ ƛǎ то ƪIȊΦ  ¢Ƙƛǎ ǿƻǊƪǎ ǿŜƭƭ ǿƘŜƴ ǘƘŜ ǎƻǳƴŘŎŀǊŘΩǎ ǎŀƳǇƭŜ ǊŀǘŜ ƛǎ фс ƪIȊΣ 

because it allows the entire MF / HF band to be tuned with no gaps.  However, it is too large for 

use with a 48 kHz soundcard, and there are times when it is useful to be able to move the LO 

frequency in finer steps. 

Changing the LO Frequency Step Size: 

If the sample rate is 48 kHz, the LO step size should be reduced to 37 kHz or smaller.  Select the  

ά[h {ǘŜǇέ ŘǊƻǇŘƻǿƴ menu, then select 37 kHz, 18 kHz or 9 kHz.  You will find that you can 

adjust the LO frequency with the selected step size. 

Changing the LO Phase: 

bƻǊƳŀƭƭȅΣ ǘƘŜ άvέ ŎƘŀƴƴŜƭ [h ƭŀƎǎ ǘƘŜ άLέ ŎƘŀƴƴŜƭ ōȅ фл ŘŜƎǊŜŜǎΣ ŀƴŘ ǘƘŜǊŜ ƛǎ ǎŜƭŘƻƳ ŀƴȅ 

reason to change this.  However, the LO Phase dropdown menu lets the user choose 90 

degrees, 0, or -90 degrees.  Switching to a phase shift of -90 degrees has the same effect as 

swapping the left and right output channels.  Setting the phase shift to 0 degrees has the same 

effect as summing the left and right channels. 

Band Selection: 

The LD-1/1A has five electronically switched preselector filters.  Normally, the preselector filter 

is selected automatically whenever the LO frequency is changed.  However, the automatic 

ǎŜƭŜŎǘƛƻƴ Ŏŀƴ ōŜ ƻǾŜǊǊƛŘŘŜƴ ōȅ Ƴŀƴǳŀƭƭȅ ǎŜƭŜŎǘƛƴƎ ŀ ŦƛƭǘŜǊ ŦǊƻƳ ǘƘŜ ά.ŀƴŘ {ŜƭŜŎǘƛƻƴέ ŘǊƻǇŘƻǿƴ 

ƳŜƴǳΦ  ¢ƘŜ ά.ȅǇŀǎǎέ ǎŜƭŜŎǘƛƻƴ ōȅǇŀǎǎŜǎ ǘƘŜ ƛƴǘŜǊƴŀƭ ǇǊŜǎŜƭŜŎǘƻǊ ŦƛƭǘŜǊǎΣ ŀƴŘ Ƴŀȅ ōŜ ǳǎŜŘ ǿƛǘƘ 

an external filter if desired. 

Mute: 

/ƭƛŎƪƛƴƎ ǘƘŜ άaǳǘŜέ ōǳǘǘƻƴ ƳǳǘŜs the receiver by disconnecting the input and stopping the LO.  

It has the same effect as an external mute switch.   
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Firmware Updates: 

The LD-1/1A includes a bootloader, so firmware updates which may become available can be 

installed by the user via the US. ŎŀōƭŜΦ  ¢ƻ ǳǎŜ ǘƘƛǎ ŦŜŀǘǳǊŜΣ ŦƛǊǎǘ ŘƻǿƴƭƻŀŘ ǘƘŜ ŦƛǊƳǿŀǊŜ άƘŜȄέ 

ŦƛƭŜΣ ǘƘŜƴ ǎŜƭŜŎǘ ά¦ǇŘŀǘŜ CƛǊƳǿŀǊŜέ ŦǊƻƳ ǘƘŜ άCƛƭŜέ ǇǳƭƭŘƻǿƴ ƳŜƴǳΥ 

 

 
 

You will see the following message box: 

 

 
 

/ƭƛŎƪ άhYέ ǘƻ ŘƛǎƳƛǎǎ ƛǘΣ ǘƘŜƴ ŦƛƴŘ ǘƘŜ [ŀȊȅ 5ƻƎ 9ƴƎƛƴŜŜǊƛƴƎ ŦƻƭŘŜǊ ƛƴ ǘƘŜ {tart menu, and select 

ά¦{..ƻƻǘƭƻŀŘŜǊέΥ 
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¢ƘŜǊŜ ǎƘƻǳƭŘ ōŜ ŀ ŎƘŀǊŀŎǘŜǊ ǎǘǊƛƴƎ ŜƴŘƛƴƎ ƛƴ άϤέ ƛƴ ǘƘŜ ά5ŜǾƛŎŜ {ŜǊƛŀƭ {ǘǊƛƴƎέ ōƻȄΦ  /ƭƛŎƪ ǘƘŜ 

άhǇŜƴ ōǳǘǘƻƴΣ ǘƘŜƴ ǳǎŜ ǘƘŜ ά.ǊƻǿǎŜέ ōǳǘǘƻƴ ǘƻ ŦƛƴŘ ǘƘŜ ƘŜȄ ŦƛƭŜ ȅƻǳ ŘƻǿƴƭƻŀŘŜŘΦ  LŦ ȅƻǳ Řƻ ƴƻǘ 

wish to update the firmware, you may install the original hex file instead, 

F32x_USB0_Interrupt.hex, located in the Lazy Dog Engineering LLC folder.   After selecting the 

hex file, click the download button: 

 

 
 

/ƭƛŎƪ άhYέ ǘƻ ŘƛǎƳƛǎǎ ǘƘŜ ƳŜǎǎŀƎŜ ōƻȄΣ ǘƘŜƴ ŎƭƛŎƪ άwŜǎŜǘέΥ 
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And ŦƛƴŀƭƭȅΣ ŎƭƛŎƪ ά9Ȅƛǘέ Φ  ¢ƘŜ ŦƛǊƳǿŀǊŜ ƛǎ ƴƻǿ ǳǇŘŀǘŜŘ όƻǊ ǊŜƛƴǎǘŀƭƭŜŘύΦ 

 

Exiting the LD-1B Software: 

When you are finished using your LD-мκм!Σ ǎŜƭŜŎǘ ά9Ȅƛǘέ ŦǊƻƳ ǘƘŜ άCƛƭŜέ ŘǊƻǇŘƻǿƴ ƳŜƴǳΦ 

 

LD-1B and Winrad: 

To use your LD-1B with Winrad, make ǎǳǊŜ ǘƘŜ 9ȄǘLhψ[5м ŀƴŘ {ƛ¦{.·Ǉ 5[[Ωǎ ŀǊŜ ƛƴǎǘŀƭƭŜŘ ƛƴ ǘƘŜ 

Winrad folder as well as the Lazy Dog folder.  This should have been done automatically by the 

installer.  Connect the antenna and power supply to the radio, and connect the radio to the 

host computer using an audio cable and a USB cable, as described above.  Launch Winrad, but 

do not click the Start button yet. Select the soundcard and sample rate you will be using.  Click 

ǘƘŜ ά{Ƙƻǿ hǇǘƛƻƴǎέ ōǳǘǘƻƴ ƛƴ ǘƘŜ ǳǇǇŜǊ ƭŜŦǘ ŎƻǊƴŜǊΦ  ¸ƻǳ ǿƛƭƭ ǎŜŜ ŀ ŘǊƻǇ-down menu: 
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tǳǘ ǘƘŜ ŎǳǊǎƻǊ ƻƴ ά{ŜƭŜŎǘ LƴǇǳǘέ ǘƻ ŜȄǇŀƴŘ ƛǘΦ  ¸ƻǳ ǎƘƻǳƭŘ ǎŜŜ ǘƘŜ ŎƘƻƛŎŜǎ ǎƘƻǿƴ ŀōƻǾŜΦ  LŦ 

ά[5мέ ƛǎ ƴƻǘ ƻƴŜ ƻŦ ǘƘŜ ŎƘƻƛŎŜǎΣ ƛǘ ƳŜŀƴǎ ǘƘŜ 9ȄǘLh ŀƴŘ {ƛ¦{.·Ǉ 5[[ǎ ŀǊŜ ƴƻǘ ƛƴ ǘƘŜ ²ƛƴǊŀŘ 

ŦƻƭŘŜǊΦ  LŦ ά[5мέ ŘƻŜǎ ŀǇǇŜŀǊΣ ŎƭƛŎƪ ƻƴ ƛǘΦ  ¸ƻǳ ǎƘƻǳƭŘ ǎŜŜ ǘƘŜ ά{ŜƭŜŎǘ 5ŜǾƛŎŜέ ŘƛŀƭƻƎΥ 

 

 
 

/ƭƛŎƪ hYΦ  LŦ ȅƻǳ ǎŜŜ ŀƴ ά9ǊǊƻǊέ ƳŜǎǎŀƎŜ ōƻȄ ƛƴǎǘŜŀŘ ƻŦ ǘƘŜ ά{ŜƭŜŎǘ 5ŜǾƛŎŜ ŘƛŀƭƻƎέ, it probably 

means your LD-1 is not connected, not powered-up, or needs to be reset.  Check the USB 

connections (both ends of the cable) and the power supply.  If the power supply was 
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connected, disconnect it for a few seconds and then reconnect it.  Clicƪ ǘƘŜ άwŜǘǊȅέ ōǳǘǘƻƴ ƻƴ 

ǘƘŜ ά9ǊǊƻǊέ ƳŜǎǎŀƎŜ ōƻȄΦ  ¢ƘŜ ά{ŜƭŜŎǘ 5ŜǾƛŎŜέ ŘƛŀƭƻƎ ǎƘƻǳƭŘ ŀǇǇŜŀǊΦ  LŦ ƛǘ ŘƻŜǎ ƴƻǘΣ ǘƘŜ 

USBXpress drivers may not be installed properly.  Reinstall the software. 

 

!ŦǘŜǊ ŎƭƛŎƪƛƴƎ άhYέ ƻƴ ǘƘŜ ά{ŜƭŜŎǘ 5ŜǾƛŎŜέ ŘƛŀƭƻƎΣ ǘƘŜ [5-1 control panel should appear: 

 
 

You may drag the LD-1 panel to a more convenient part of the screen, then click the Start 

button: 
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Notice that the LO Frequency is initially set to 0.009 MHz.  Move the Coarse and Fine sliders to 

set the LO frequency close to a known station like WWV.  In the next screen shot the LO 

frequency has been set to 10.034 MHz, and WWV appears near the left edge of the screen: 
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bƻǘƛŎŜ ǘƘŀǘ ǘƘŜ ²ƛƴǊŀŘΩǎ [h ŦǊŜǉǳŜƴŎȅ ŘƛǎǇƭŀȅ has been updated to show the new LO 

frequency.  You may need to ŎƭƛŎƪ ǘƘŜ ōƭǳŜ ά[hέ ōǳǘǘƻƴ ƛƴ ǘƘŜ ǳǇǇŜǊ ǊƛƎƘǘ ǘƻ ǳǇŘŀǘŜ ǘƘŜ ŘƛǎǇƭŀȅΦ  

Also notice that the frequency scale on the spectrum display is correct. 

 

You may notice an image response on the opposite side of the LO frequency.  In the above 

screen shot, WWV is 34 kHz below the LO frequency, and there is another signal 34 kHz above 

ǘƘŜ [hΦ  LŦ ȅƻǳ ŎƭƛŎƪ ǘƘŜ ά{Ƙƻǿ hǇǘƛƻƴǎέ ōǳǘǘƻƴ ŀƴŘ ǎŜƭŜŎǘ ά{ǿŀǇ L ŀƴŘ v /ƘŀƴƴŜƭǎΣ ǘƘŜ Ǉƻǎƛǘƛƻƴǎ 

of these two signals reverse.  This confirms that the second signal is an image: 
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certainly caused by an imbalance between the I and Q channels, and may be compensated to 
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