ReadMe File For "Frequency Sythesizer" hereafter called FS.





Warning


This computer program is protected by copyright law and international treaties. Unauthorized reproduction or distribution of this program, or any portion of it,  may result in severe criminal and civil penalties, and will be prosecuted to the maximum extent possible under law. You are allowed to distribute FS on the internet only if you distribute it in it's original package. You must have the author's written permission to distribute FS on CD-ROM or in any other media other than the internet.  E-Mail is acceptable as a written permission.





Disclaimer





This product is provided "as is" without any warranty of any kind. To the maximum extent permitted by applicable law, the author further disclaims all warranties, including without limitation any implied or stated warranties of merchantability, fitness for a particular purpose, and no infringement. The entire risk arising out of the use or performance of this product and documentation remains with recipient. To the maximum extent permitted by applicable law, in no event


 shall the author or his suppliers be liable for any consequential, incidental, direct, indirect, special, punitive, recursive, or other damages whatsoever(including, without limitation, damages for loss of business profits, business interruption, loss of business information, personal injury, disruption of family life, or other pecuniary loss) arising out of this agreement or the use of or inability to use the product, even if the author has been advised of the possibility of such damages. Because some states/jurisdictions do not allow the exclusion or limitation of liability for consequential or incidental damages, the above limitation may not apply to the recipient.





Frequency Sythesizer


This system was designed to synthesize RF frequencies using  your computer.  It is designed to use the existing full duplex sound card of the computer.  There is no need to open the computer case.  Access is only required to the line output jack of the sound card, usually found on the rear panel of the computer. An external hardware circuit, a PLL,  is needed to generate the RF signals. See QST article.





System Requirements


You need a 250 MHz computer with at least 32 MB of RAM and the Windows 98SE or XP operating system.  





External Hardware Requirement.


You need a PLL circuit attached to sound card.  See QST article.





Sound Card Requirements 





A low distortion, low noise full duplex sound card is desirable. The economical Sound Blaster Live, Value Edition fills the bill and probably many others will too.  But since I cannot test them all, I’ll restrict my attention to this one. Referring to Figure 4, we see that A1 is the line output of the sound card. The MIXER control in your Windows software controls the gain of this amp. The level of the line output signal is controlled in the PLAY section of the MIXER via the Wave  and Spkr sliders. So, to control the amplitude of the sine wave output, just adjust the sliders. In my case I set the Spkr slider to maximum and the Wave slider to about 90 percent.  Its important to mute all the other controls including the LINE OUT control and set the treble control to the mid point. Its also be a good idea to check the settings of your card in CONTROL PANEL to make sure that surround sound, reverb or other effects are not selected.





Earlier Sound Blaster sound cards such as the SB16 and AWE 32 are not recommended for this project as they are noisy. The same may be said of SB16 compatible cards, so be wary. My advice is not to use any of these cards.  





Frequency Synthesizer Setup 





The frequency synthesizer software is available on the ARRL web site and is zipped for fast downloading. Unzip it to a new folder and you are ready to go. Just run the executable (exe) program. It was tested with Windows ® 98 and XP. When you run the software you may get a message like "Required DLL file MSVBVM60.DLL was not found". This is a Visual Basic run time file and is on many systems.  If not found, you will need to obtain it and install it on your system. It is freely available from Microsoft and other sites on the web.  It is usually available as Visual Basic 6.0 SP5: Run-Time Redistribution Pack (VBRun60sp5.exe) and is a self-extracting file. Download takes about 6 minutes at 28.8 kbps. 


. 





Calibration Of Synthesizer





To get maximum accuracy with the frequency synthesizer you may wish to calibrate it using a frequency counter. First set the calibration factor in the software to 1.000000 to get a fresh start. Connect the frequency counter probe, using a series resistor of 4.7K ohms, directly to the VCO and read the frequency. The resistor is needed for isolation and damping as many counters would load down the VCO or cause spurious results.  Using your counter value, calculate the new correction factor as (desired freq/actual freq). It should be close to 1.  Here's an example.


 


Example:  Set a desired output frequency of 5000 KHz and measure the VCO frequency. In my case the value was 4999.976 KHz  measured with a HP 5314A frequency counter. This shows that my sound card sampling clock is low by 24 cycles out of 5 million. To fix this error use a correction factor of 1.0000048 in the software. Now the program and the frequency counter should read the same value. Calibration needs to be performed only once since parameters are saved in a file FSinit upon exit.  





Standard Calibration Defaults.





These are assigned if you delete the FSinit file (which stores your values) and start anew.





Error Message On Screen.





In the Status box you may get an error message, like "Range Error" if the audio output exceeds 20,000 Hz. This is caused by one of the following:





1.  Ndiv set too low for RF Frequency output.


2.  Rf Frequency output too high for Ndiv.





The program looks at desired Frequency output and Ndiv and determines the audio frequency needed via the ratio "Frequency/Ndiv". If this value is too large, say greater than 20,000 Hz, then the sound card cannot handle it. So the program presents the error message and won't proceed until one of the two problems above is fixed. 	





File Missing Messages.





1.  If you get the message "Required DLL file MSVBVM60.DLL was not found" when you try to run the program  you will need to obtain it and install it on your system. It is available from Microsoft and other sites on the web.  It is usually


 available as Visual Basic 6.0 SP5: Run-Time Redistribution Pack (VBRun60sp5.exe).  It may be included with this


 package.  If not,  you need to download it.





VBRun60sp5.exe is a self-extracting executable file that installs versions of the Microsoft Visual Basic run-time files


 required by all applications created with Visual Basic 6.0. The files include the fixes shipped with Visual Studio 6.0


 Service Pack 5. 





Version - sp5  Release Date - 28 Feb 2001   Estimated Download Size/Time @28.8 - 1,045 kb / 6min 





System Requirements: The VBRun60sp5.exe self-extracting executable file can be run on: 


Operating System - Windows 95 & 98, NT 4.0 & 2000, Windows Me





2.  If you get the message "Component 'COMDLG32.OCX' or one of its dependencies is not correctly  registered: a file


is missing or invalid." when you try to run the program, you will need to install it on your system.  This error has been reported with all versions of Windows. The needed file is usually included with many Windows programs, but if you get this message it is not on your system.  Check to see if a copy is included with this package.  If not, you need to download it and install it as shown below.





-Obtain a copy of xxx from Microsoft or other web ite via down load.


-Copy it into \Windows\System32\ directory.


-Open the Windows run dialog box using "Start/Run..." and enter "Regsvr32  c:\windows\system32\comdlg32.ocx"


  to register the DLL.
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