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Software License Statement


The software described in this manual is protected by U.S. and international copyright laws. You may not copy the software for any purpose other than making archival copies for the sole purpose of backing-up the software for protection against loss. A separate Software License may be obtained from Crystal that allows reproduction and distribution of the software.


The software may not be used on two or more machines at the same time.





Limit of Liability 





In no event will Crystal be liable to you for any consequential or incidental damages, including any lost profits or lost savings, even if a Crystal representative has been advised of the possibility of such damages, or for any claim by any party. 


Some states do not allow the exclusion of limitation of incidental or consequential damages, so the above limitation or exclusion may not apply to you. 
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Chapter 1:�Introduction


This manual describes the software package supplied with the CS423x audio codec and covers how to install and use these programs. The package includes a WindowsNT 4.0  driver and support programs. This manual was designed for technicians, programmers, and engineers who need reference information about the Crystal Semiconductor CS423x WindowsNT Software Kit.


This document provides generic information concerning the CS423x WindowsNT Software Kit.  For specific information refer to the release notes for the relevant release.


This Software Kit can be used  directly on Crystal Semiconductor reference designs and evaluation boards, including, CRD4236/36B/37B/38B-1E, CRD4236/36B/37B/38B-3, CRD4236/36B/37B/38B-5,             CRD4236/36B/37B/38B-7, and CRD9233-1.  For full details on the Crystal reference designs and evaluation boards, please refer to the relevant Crystal Data Sheet.


Crystal Audio System refers to the CS4232/36/36B/37B/38B series of audio systems.











�
�seq chapter \h�Chapter 2:�Overview and Installation


This chapter describes the contents of the CS423x WindowsNT Software Kit and how to install the Windows audio driver/utilities and support programs.


Overview


The software contained in the CS423x WindowsNT  Software Kit consists of setup/installation files, Windows drivers and support programs.


List Of Files


For an exact file list refer to the specific RELEASE notes document for the relevant release.


File Functional Summary


Following is a generic description of the file content for a basic WindowsNT  Software Kit. Note that even though some of the files have “CS4232” in their names, they apply to the entire family of Crystal codecs, including the CS4236, CS4236B, CS4237B, and CS4238B.





CS32BA11.SYS	Kernel mode driver support for the CS423x family.


CS32BA11.DLL	User mode level driver support.


CWAUDIO.BIN	Data file containing microcode for the CS4232, CS4232A, and CS4236.


OEMSETUP.INF	Information file used by WindowsNT setup to install the drivers.


MIDIMAP.CFG	File used to allow the Crystal MIDI support to be added to MIDI Mapper List.


CSPNP.INF			Windows NT installation file.   It will install the driver files and update the registry. 


CWB3DSND.EXE	CS4237B/38B 3D Audio Control Applet.
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Hardware and Software Installation





1.	If  hardware is to be install, insure that the system is powered off first.  If there is another audio card, please remove 


	it before installing the Crystal card.    If necessary and if possible, disable any motherboard installed audio codecs 


	(consult appropriate system documentation for disabling hardware, and removal of software from the system).





2.  Install the Crystal codec based card , e.g. CRD4232-3 or CRD4236-3 (if appropriate), and power on the system.





3.  Copy the files on the diskette to a directory on the hard drive, or you may install from floppy.





4.  Double click the MULTIMEDIA icon in the control panel.


	The Multimedia Properties windows will appear.  Click on the Devices tab and press the Add button.
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Select Unlisted or Updated Drivers  by placing the mouse pointer over it and clicking the left mouse button.  A screen shot of the ADD windows is shown on figure 2.1.  Press the OK button.  A dialog box will appear and request the path of the location of the drivers to be installed.  Enter A:\ if you are installing the driver from a floppy disk.





6.	The label CrystalWare Audio Driver  is displayed on the dialog box.  Press OK.  Please refer to figure 2.2





 �
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WindowsNT may report that any of the driver files are already present in the system.  Please select the NEW button to ensure a complete installation.  Figure 2.3 shows the example of the file MIDIMAP.CFG already present in your system.
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The CrystalWare Configuration Panel may be displayed during the installation.  If the system supports Plug and Play, showing this window can be optional by making a change in the CSPNP.INF file.  Details on how to customize this file are explained in the section called System Registry Entries.  On the other  hand, if the system does not support  Plug and Play, the configuration panel is displayed to allow the user to select the configuration resources that should be allocated to the audio part.  The next section gives more details about the latter case.  





Windows NT may display a dialog box asking you to restart your system.  In order to make sure that the installation is complete, press the Restart Now button.
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Completing Installation In A Non Plug-and-Play BIOS System


If your system BIOS does not support Plug-and-Play, the CrystalWare Configuration Panel will appear during installation  (see Figure 2.4).   You must select non conflicting resources. Otherwise, your system will be unable to function properly.  WindowsNT Diagnostics will show you the resources allocated to the different devices in the system.   To access this utility select the Administrative Tools Group from the Programs option in the Start Button menu and click on the WindowsNT Diagnostics.  A screen shot utility is shown on figure 2.5.
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Installing A Compatible MPU-401 Driver


Drivers for the MPU-401 device are not included in the current Crystal drivers.  However,  you may install the appropriate compatible drivers from your WindowsNT 4.0 installation disks or CD-ROM by following these steps:








1.  Double click on the MULTIMEDIA icon in the control panel and select the Devices tab.  Press the Add button.





2.	The Add driver dialog box will appear (figure 2.6).  Find  and select MPU-401 Compatible Driver  from  the list 


	of drivers.  The selection is made by clicking the left mouse button on the driver name.  Press OK.





3.	A dialog box will pop up and request the path of the location of the drivers to be installed. Place your installation 	CD or Setup Disk#2 on the corresponding drive and press OK  (the default path is the i386 directory).








 �
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4.	The Generic MPU-401 Setup dialog box will appear.  To select the default values, press the OK button (refer to 


	figure 2.7).





5.	Select the Restart Now button when the System Settings Change warning message appears.
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Installing Compatible Joystick Drivers


You may install compatible joystick drivers from your WindowsNT 4.0installation disk(s).  You may install the generic analog joystick driver by following these steps:





1)	Double click on the Multimedia icon in the Control Panel.


2)	Select the Devices tab and press the ADD button.


3)	Select the Unlisted or Updated Driver entry and press OK.
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The Install Driver dialog box will appear and request the location of the driver files.  You need the WindowsNT 4.0 installation disk.  The path to the analog joystick is \drvlib\multimed\joystick\x86.  You may type the complete path  or click on the BROWSE button and search for the driver location.  Figure 2.8 shows a snapshot of the installation window.





5)	It is recommended that you restart the system after installing the joystick drivers.
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Files Copied to the Host Machine


Assuming that the directory where WindowsNT 4.0 is installed is called WINNT40,  the following files will be copied to the host machine during the installation:





FILE		DIRECTORY


CS32BA11.SYS		C:\WINNT40\SYSTEM32\DRIVERS


CS32BA11.DLL		C:\WINNT40\SYSTEM32


CWAUDIO.BIN			C:\WINNT40\SYSTEM32


MIDIMAP.CFG			C:\WINNT40\SYSTEM32


CWB3DSND.EXE		C:\WINNT40\SYSTEM32


CSPNP.INF			C:\WINNT40\SYSTEM32








NOTE: No files are modified on the host machine.
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Changes Made To The System Registry





Upon installation of the CS32BA11 Business Audio drivers, the Registry under WindowsNT is modified. 


A snap shot of the typical changes that occur when a Reference Design Board is installed is shown on figure 2.9.    Note that the details of the entries will vary depending on the specific hardware and resource data assigned during the installation process.





To access the System Registry select RUN from the Program Manager’s FILE option in WindowsNT 3.51 or select RUN from the START button menu if you are using WindowsNT 4.0.  Type C:\WINNT35\SYSTEM32\REGEDT32” and press the OK button.





The area changed shown on figure 2.9 is:		 HKEY_LOCAL_MACHINE


												SYSTEM


													CURRENTCONTROLSET


														SERVICES


															CS32BA11


																PARAMETERS





�
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Another area changed is (shown on figure 2.10)





HKEY_LOCAL_MACHINE


												SOFTWARE


													CRYSTAL


														CW3DSnd
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Chapter 3:�AUDIO SYSTEM CUSTOMIZATION


CSPNP.INF File Entries





( 3D Application Removal





To disable the installation of the 3D applet, remove the CWB3DSnd.CopyList and CWB3DSnd.AddReg line entries from the [CSC0000_Device.NT] section.





 [CSC0000_Device.NT]


CopyFiles=cs32ba11dll.CopyList,cs32ba11sys.CopyList,CWB3DSnd.CopyList


AddReg=CSC0000.AddReg, CS423X.AddReg, CWB3DSnd.AddReg





( MIXER CONTROLS


This section describes the Mixer Controls.


Mode 2 Mixer Lines to Include	


HKR,Parameters\Device0\CONTROLS


MixerSources=�xe "MixerSources="�111111


Bit string used to determine which source lines are enabled in mode 2 playback panel.  A value of ‘1’ means source is enabled.�	bit[0] (leftmost bit)	== “Wave”�	bit[1]				== “Monitor”�	bit[2]				== “Mono”�	bit[3]				== “Line”�	bit[4]				== “Aux1”�	bit[5]				== “Aux2”


Mode 3 Mixer Lines to Include	


HKR,Parameters\Device0\CONTROLS


Mode3MixerSources=�xe "MixerSources="�111111011


Bit string used to determine which source lines are enabled in mode 3 playback panel.  A value of ‘1’ means source is enabled.�	bit[0] (leftmost bit)	== “3D”�	bit[1]				== “Serial”�	bit[2]				== “Wave”�	bit[3]				== “Synth”�	bit[4]				== “Aux2”�	bit[5]				== “Aux1”�	bit[6]				== “Line-in”�	bit[7]				== “Mic”�	bit[8]				== “Mono”





Mode 2 Input Lines to Include


HKR,Parameters\Device0\CONTROLS


InputSources=1111�xe "InputSources="�1111


Bit string used to determine which source lines are enabled in mode 2 record panel.  A value of ‘1’ means source is enabled.�	bit[0] (leftmost bit)	== “Line”�	bit[1]				== “Aux1”�	bit[2]				== “MixOut”�	bit[3]				== “Mic”


Mode 3 Input Lines to Include


HKR,Parameters\Device0\CONTROLS


Mode3InputSources=x1111101x�xe "InputSources="�1111


Bit string used to determine which source lines are enabled in mode 3 record panel.  A value of ‘1’ means source is enabled.


		bit[0] (leftmost bit)	== unused�	bit[1]				== “Serial”�	bit[2]				== “Wave”�	bit[3]				== “Synth”�	bit[4]				== “Aux2”�	bit[5]				== “Aux1”�	bit[6]				== “Line-in”�	bit[7]				== “Mic”�	bit[8]				== unused


Line Source Descriptions


HKR,Parameters\Device0\CONTROLS


ShortNameLine=Synth�LongNameLine=Synth


ShortNameAux2=CD�LongNameAux2=CD


ShortNameMono=Mono�LongNameMono=Mono In


ShortNameMonitor=Monitor�LongNameMonitor=Monitor


ShortNameWave=Wave�LongNameWave=Wave


ShortNameMic=Mic�LongNameMic=Mic


ShortNameLoopback=MixOut �LongNameLoopback=MixOut


ShortNameLineOut=Master �LongNameLineOut=Master Out


ShortNameMuxOut=Record �LongNameMuxOut=Master Record


ShortNameLowPriMuxOut=LowPriIn �LongNameLowPriMuxOut=Low Priority Input


Determines the names that appear for Mixer items in the Mixer control panel and the Input control panel.  �xe "short names"��xe "long names"��xe "line:short name"��xe "line:long name"�The default values are shown above.  Third-party developers can change these defaults to change the wording that appears on the Mixer control panel and the Input control panel, and to control the names that are sent to any WSS-compatible audio applications.


Mode 3 Line Source Descriptions


HKR,Parameters\Device0\CONTROLS


ShortName3DSpace=Space					Name of 3D space control.�LongName3DSpace=3D Space	


ShortName3DCenter=Center					Name of 3D center control.				�LongName3DCenter=3D Center


ShortName3DMute=Mute						Name of 3D mute control.�LongName3DMute=3D Mute


ShortNameDacSER=Serial					Name of mode 3 digital serial input source.�LongNameDacSER=Serial In


ShortNameLine-in=Line						Name of mode 3 analog line-in input source.�LongNameLine-in=Line In


ShortNameAux1=Line							Name of mode 3 analog line-in input source.�LongNameAux1=Line In


ShortNameMonoOutMute=MonoOut Mute	Name of mono output mute advanced control.�LongNameMonoOutMute=PC Speaker Mute


Determines the names that appear for Mixer items in the Mixer control panel and the Input control panel.  �xe "short names"��xe "long names"��xe "line:short name"��xe "line:long name"�The default values are shown above.  Third-party developers can change these defaults to change the wording that appears on the Mixer control panel and the Input control panel, and to control the names that are sent to any WSS-compatible audio applications.


NOTE:  The Crystal Audio System  driver and most audio software use only the ShortName labels.


Connecting a Specified Device to a �Specified Input Line


HKR,Parameters\Device0\CONTROLS


SourceForLine=Synthesizer�xe "SourceForLine="��SourceForAux1=Auxiliary�xe "SourceForAux1="��SourceForAux2=CompactDisc�xe "SourceForAux2="��SourceForMono=PCSpeaker�xe "SourceForMono="��SourceForMic=Microphone�xe "SourceForMic="�


Allows a third-party developer to assign a specified device to each input on the control panels.  Indicates what is physically connected to the input connector. �xe "devices, connecting to specified input line"��xe "input lines:and specific device"�


The options for the SourceFor entries are standard WSS values: Undefined, Digital, Line, Microphone, Synthesizer, CompactDisk, Telephone, PCSpeaker, WaveOut, Auxiliary, and Analog.














Advanced Controls for Mic in Modes 2 & 3


	HKR,Parameters\Device0\CONTROLS


ShortNameKaraoke=Any text string		(Mode 2 only)�LongNameKaraoke=Any text string		(Mode 2 only)


ShortNameMicBoost=Any text string�LongNameMicBoost=Any text string


ShortNameKaraoke and LongNameKaraoke are the WSS API Mixer long and short names for the Karaoke control in the Advanced Controls for Mic page for the Mode 2 mixer.  LongNameMicBoost and ShortNameMicBoost are the WSS API Mixer long and short names for the 20 dB microphone boost control in the Advanced Controls for Mic page of the Mode 2 and Mode 3 mixers.


	Default values are:�	ShortNameSysVol=“Karaoke”�	LongNameSysVol=“Karaoke Mode”.�	ShortNameMicBoost=“Mic Boost”�	LongNameMicBoost=“Microphone Boost”.





( MIXER


This entry defines the mixer settings.


Audio Input Selection


HKR,Parameters\Device0\MIXER


InputSelection=8			Mode 2 record panel mux selection.�LowPriInputSelection=8	Mode 2 record panel mux selection for low priority input panel.�XE "InputSelection="�44


 panel.�xe "InputSelection="�44


Mode 2 record panel mux selection.  Value represents which line should be selected as a bit map.  These entries affect indirect registers I0 and I1.


		1 == First source line (from left).�	2 == 2nd from left.�	4 == 3rd from left.�	8 == 4th from left.


Actual lines represented are determined by InputSources in the CONTROLS section.


The user selects this option from the Audio Input control panel.  The default is the last user selection. 


Line Input: Gain and Gang


HKR,Parameters\Device0\MIXER


lLineVolume=�xe "lLineVolume="�0...65535�rLineVolume=�xe "rLineVolume="�0...65535�LineGang=�xe "LineGang="�ON | OFF


Allows the input panel to select the initial input gain for the left line input and right line input.  LineGang determines whether the input panel changes the left line input gain and right line input gain as a unit, or individually.  �xe "volume:line input"��xe "gang:line input"�


These entries affect indirect registers I0 and I1.


The values for line input gain are 0 to 65535, setting line input gain from 0 dB to 22.5 dB in 1.5 dB increments.


The user selects these options from the Audio Input control panel.  The defaults are the last user selections.�xe "input:selection"�


Microphone Input: Gain and Gang


HKR,Parameters\Device0\MIXER


lMicVolume=�xe "lMicVolume="�0...65535�rMicVolume=�xe "rMicVolume="�0...65535�MicGang=�xe "MicGang="�ON


Allows the input panel to select the initial input gain for the left microphone input and right microphone input.  MicGang determines whether the input panel changes the left microphone input and right microphone input as a unit, or individually.�xe "microphone:input volume"��xe "volume:microphone input"��xe "gang:microphone input"�


These entries affect indirect registers I0 and I1 for mode 2 and X2 and X3 for mode 3. 


The values for microphone input gain are 0 to 65535, setting microphone input gain from 0 dB to 22.5 dB in 1.5 dB increments.


The user selects these options from the Audio Input control panel.  The defaults are the last user selections. 


Auxiliary Input: Gain and Gang


HKR,Parameters\Device0\MIXER


lAuxInVolume=�xe "lAuxInVolume="�0...65535�rAuxInVolume=�xe "rAuxInVolume="�0...65535�AuxInGang=�xe "AuxInGang="�ON


Allows the input panel to select the initial input gain for the left auxiliary input and right auxiliary input.  AuxInGang determines whether the input panel changes the left auxiliary input and right auxiliary input as a unit, or individually.�xe "auxiliary input volume"��xe "volume:auxiliary input"��xe "gang:auxiliary input"�


These entries affect indirect registers I0 and I1. 


The values for auxiliary input gain are 0 to 65535, setting auxiliary input gain from 0 dB to 22.5 dB in 1.5 dB increments.


The user selects these options from the Audio Input control panel.  The defaults are the last user selections. �xe "input:selection"�


Loopback Input: Gain and Gang


HKR,Parameters\Device0\MIXER


lLoopBackInputVolume=�xe "lLoopBackInputVolume="�0...65535�rLoopBackInputVolume=�xe "rLoopBackInputVolume="�0...65535�LoopBackInputGang=�xe "LoopBackInputGang="�ON


Allows the input panel to select the initial input gain for the left loopback input and right loopback input.  LoopBackInputGang determines whether the input panel changes the left loopback input and right loopback input as a unit, or individually.�xe "loopback input volume"��xe "volume:loopback input"��xe "gang:loopback input"�


These entries affect indirect registers I0 and I1.


The values for loopback input gain are 0 to 65535, setting loopback input gain from 0 dB to 22.5 dB in 1.5 dB increments.


The user selects these options from the Audio Input control panel.  The defaults are the last user selections. 








Monitor Attenuation 


HKR,Parameters\Device0\MIXER


MonitorVolume=�xe "MonitorVolume="�0...65535�MonitorMode=�xe "MonitorMode="�Recording | Always�MonitorMute=�xe "MonitorMute="�OFF | ON


MonitorVolume controls the volume of the audio output when audio output is not muted.


MonitorMode controls whether or not the audio is muted during recording.  If MonitorMode=Recording, the monitor path is unmuted when recording.  When the user stops recording, then the monitor path is muted.  If  MonitorMode=Always, then monitor mute is turned off (the monitor path is never muted).


MonitorMute overrides the MonitorMode entry.  If MonitorMute=On, then the audio from the monitor path is always muted.


Affects the initial state of the loopback control register I13. 


Monitor attenuation values are 0 to 65535, setting loopback attenuation from -94.5 dB to 0 dB in 1.5 dB increments.  


The user selects this option from the Audio Mixer control panel.  The default is the last user selection.


Wave Output Attenuation 


HKR,Parameters\Device0\MIXER


lWaveOutVolume=�xe "lMasterVolume="�0...65535�rWaveOutVolume=�xe "rMasterVolume="�0...65535�WaveOutMute=�xe "MasterMute="�ON | OFF�WaveOutGang=�xe "MasterGang="�ON | OFF


Sets the wave volume (wave atten setting on the Mixer control panel) using indirect registers I6 and I7.  �xe "output volume"��xe "volume:master output"��xe "mute:master output"��xe "gang:master output"�


The values are 0 to 65535, setting output attenuation from �94.5 dB to 0 dB in 32 1.5 dB increments. 


The user selects this option from the Audio Mixer control panel.  The default is the last user selection.


Aux1 Mixer: Volume, Mute, and Gang


HKR,Parameters\Device0\MIXER


lAuxVolume=�xe "lAuxVolume="�0...65535�rAuxVolume=�xe "rAuxVolume="�0...65535�AuxMute=�xe "AuxMute="�ON | OFF�AuxGang=�xe "AuxGang="�ON | OFF


Selects attenuation, mute, and gang selection for the Aux1 mixer.�xe "aux1 mixer volume"��xe "volume:aux1 mixer"��xe "mute:aux1 mixer"��xe "gang:aux1 mixer"�


These entries affect indirect registers I2 and I3.  


The lAuxVolume and rAuxVolume values are 0 to 65535, setting Aux1 mixer attenuation from -34.5 dB to 12.0 dB in 1.5 dB increments.  The least significant bit represents 1.5 dB, with 01000=0 dB.


The user selects these options from the Audio Mixer control panel.  The defaults are the last user selections.








Aux2 Mixer: Volume, Mute, and Gang


HKR,Parameters\Device0\MIXER


lAux2Volume=�xe "lAux2Volume="�0...65535�rAux2Volume=�xe "rAux2Volume="�0...65535�Aux2Mute=�xe "Aux2Mute="�ON | OFF�Aux2Gang=�xe "Aux2Gang="�ON | OFF


Selects attenuation, mute, and gang selection for the Aux2 mixer line.�xe "aux2 mixer volume"��xe "volume:aux2 mixer"��xe "mute:aux2 mixer"��xe "gang:aux2 mixer"�


These entries affect indirect registers I4 and I5.  


The lAux2Volume and rAux2Volume values are 0 to 65535, setting Aux2 mixer attenuation from -34.5 dB to 12.0 dB in 1.5 dB increments.  The least significant bit represents 1.5 dB, with 01000=0 dB.


The user selects these options from the Audio Mixer control panel.  The defaults are the last user selections.


Line Mixer: Volume, Mute, and Gang


HKR,Parameters\Device0\MIXER


lLineMixVolume=�xe "lLineMixVolume="�0...65535�rLineMixVolume=�xe "rLineMixVolume="�0...65535�LineMixMute=�xe "LineMixMute="�ON | OFF�LineMixGang=�xe "LineMixGang="�ON | OFF


Selects attenuation, mute, and gang selection for the line mixer input.  These entries affect indirect registers I18 and I19.�xe "line mixer:volume"��xe "volume:line mixer"��xe "mute:line mixer"��xe "gang:line mixer"�


The lLineMixVolume and rLineMixVolume values are 0 to 65535, setting Line Mixer attenuation from -34.5 dB to 12.0 dB in 1.5 dB increments.  The least significant bit represents 1.5 dB, with 01000=0 dB.


The user selects these options from the Audio Mixer control panel.  The defaults are the last user selections.








Mono Mixer: Volume and Mute


HKR,Parameters\Device0\MIXER


MonoVolume=�xe "MonoVolume="�0...65535�MonoMute=�xe "MonoMute="�ON | OFF�MonoOutMute=ON | OFF


Selects attenuation and mute for the mono mix input.  Affects indirect register I26.�xe "mono mixer volume"��xe "volume:mono mixer"��xe "mute:mono mixer"�


The MonoVolume values are 0 to 65535, setting attenuation from -45.0 to 0 dB in 1.5 dB increments.


MonoOutMute mutes (ON) or unmutes (OFF) the PC Speaker.


The user selects these options from the Audio Mixer control panel.  The defaults are the last user selections.


Microphone Boost


HKR,Parameters\Device0\MIXER


MicBoost=�xe "MicBoost="�ON | OFF


Selects whether or not 20 dB additional boost is added when the microphone input is selected; affects indirect registers I0 and I1 for mode 2 and X2 and X3 for mode 3. 


The user selects this option from the Audio Input control panel.  The default is the last user selection. 


�xe "microphone:boost"��xe "boost, microphone"�


Low Priority Input


HKR,Parameters\Device0\MIXER


lLowPriMicVolume=�XE "lLowPriMicVolume="�0...65535�rLowPriMicVolume=�XE "rLowPriMicVolume="�0...65535�LowPriMicBoost=�XE "LowPriMicBoost="�On | Off�LowPriMicMute=�XE "LowPriMicBoost="�On | Off�lLowPriLineVolume=�XE "lLowPriLineVolume="�0...65535�rLowPriLineVolume=�XE "rLowPriLineVolume="�0...65535�lLowPriLoopBackInputVolume=�XE "lLowPriLoopBackInputVolume="�0...65535�rLowPriLoopBackInputVolume=�XE "rLowPriLoopBackInputVolume="�0...65535�lLowPriAuxInVolume=�XE "lLowPriAuxInVolume="�0...65535�rLowPriAuxInVolume=�XE "rLowPriAuxInVolume="�0...65535


Determines the settings used when low-priority input is active.  When WSS requests the low-priority input, the driver replaces the values in the input registers with the low priority values.�XE "low priority input"��XE "input:low priority"�


These entries affect the same hardware as the InputSelection, MicVolume, MicBoost, LineVolume, LoopBackInputVolume, AuxInvolume, MasterMute, and VirtMasterGang entries.  


Virtual Master Volume


HKR,Parameters\Device0\MIXER


lVirtMaster=�xe "lVirtMaster="�0...65535�rVirtMaster=�xe "rVirtMaster="�0...65535  �VirtMasterMute=�xe "VirtMasterMute="�ON | OFF�VirtMasterGang=�xe "VirtMasterGang="�ON | OFF


Sets the initial value for the virtual master volume attenuation setting in the legacy mixer control panel.  Changes the volumes in all of the volume registers at the same time.


The user selects these options from the Audio Mixer control panel.  The defaults are the last user selections. 


Karaoke Settings for Controls in The WSS Mixer


HKR,Parameters\Device0\MIXER


DisableKaraokeMode= ON | OFF�KaraokeMode= ON | OFF�SmartKaraokeMode= ON | OFF


DisableKaraokeMode is a Boolean value that will determine whether the karaoke control will be displayed.  KaraokeMode is a Boolean value that has the persistent state of Karaoke (i.e. the user’s last setting or setting for installation).  SmartKaraokeMode is a Boolean that when true, forces the input to the microphone when in karaoke mode.  


	Default values are:�	DisableKaraokeMode=OFF�	KaraokeMode=OFF�	SmartKaraokeMode=ON 


DSP Serial Port Enable


HKR,Parameters\Device0\MIXER


EnableDSPSerialPort= 0,1 or N


This value determines the state of the SPE bit of register I16 in Brahms parts. 


0   set the SPE bit to 0


1   set the SPE bit to 1


N   Do not change


Default Value:�	EnableDSPSerialPort=0


Init XCTL0 Setting


HKR,Parameters\Device0\MIXER


ExternalXCTL0Enable = 0,1 or N


This value determines the state of the XCTL0 bit of register I10 during initialization process. 


0   set the XCTL0 bit to 0


1   set the XCTL0 bit to 1


N   Do not change


Default Value:�	ExternalXCTL0Enable = 0


Init XCTL1  Setting


HKR,Parameters\Device0\MIXER


ExternalXCTL1Enable = 0,1 or N


This value determines the state of the XCTL1 bit of register I10 during initialization process. 


0   set the XCTL1 bit to 0


1   set the XCTL1 bit to 1


N   Do not change


Default Value:�	ExternalXCTL1Enable = N


Suspend XCTL0  Setting


HKR,Parameters\Device0\MIXER


SuspendXCTL0Value = 0,1 or N


This value determines the state of the XCTL0 bit of register I10 during APM suspend process . 


0   set the XCTL0 bit to 0


1   set the XCTL0 bit to 1


N   Do not change


Default Value:�	SuspendXCTL0Value = 1


Suspend XCTL1  Setting


HKR,Parameters\Device0\MIXER


SuspendXCTL1Value = 0,1 or N


This value determines the state of the XCTL1 bit of register I10 during APM suspend process . 


0   set the XCTL1 bit to 0


1   set the XCTL1 bit to 1


N   Do not change


Default Value:�	SuspendXCTL1Value = N





Resume XCTL0  Setting


HKR,Parameters\Device0\MIXER


ResumeXCTL0Value = 0,1 or N


This value determines the state of the XCTL0 bit of register I10 during APM resume process . 


0   set the XCTL0 bit to 0


1   set the XCTL0 bit to 1


N   Do not change


Default Value:�	ResumeXCTL0Value = 0


Resume XCTL1  Setting


HKR,Parameters\Device0\MIXER


ResumeXCTL1Value = 0,1 or N


This value determines the state of the XCTL1 bit of register I10 during APM resume process . 


0   set the XCTL1 bit to 0


1   set the XCTL1 bit to 1


N   Do not change


Default Value:�	ResumeXCTL1Value = N


Mode 2 mixer Master Mute and Volume


HKR,Parameters\Device0\MIXER


lMasterVolume=0...65535�rMasterVolume=0...65535�MasterMute=OFF | ON


These entries control the playback master volume level and mute state.


Default Values:�	lMasterVolume=42280�	rMasterVolume=42280�	MasterMute=OFF


Note: MasterMute is also an entry for mode 3 mixer hardware master mute.


Mode 3 mixer Hardware Master Volume


HKR,Parameters\Device0\MIXER


lSysVol=0...65535�rSysVol=0...65535


These entries control the mode 3 hardware master mute and volume level.


Default Values:�	lSysVol=42280�	rSysVol=42280


Mode 3 mixer Hardware Master Mute


HKR,Parameters\Device0\MIXER


MasterMute=OFF | ON


These entries control the playback master volume level and mute state.


Default Values:�	MasterMute=OFF


Mode 3 Digital Serial Input


HKR,Parameters\Device0\MIXER


lDacSERVolume=0...65535�rDacSERVolume=0...65535�DacSERMute=OFF | ON


These entries control the volume and mute settings for the digital serial input.  These settings affect registers X8 and X9.


Default Values:�	lDacSERVolume=45874�	rDacSERVolume=45874�	DacSERMute=ON


3D Controls


HKR,Parameters\Device0\MIXER


3DSpace=0...15�3DCenter=0...15�3DMute=OFF | ON


These entries control the space, center and mute settings for the 3D controls in the WSS mixer panel.


Default Values:�	3DSpace=32768�	3DCenter=32768�	3DMute=OFF


Mode 3 Analog Line-in


HKR,Parameters\Device0\MIXER


lLine-inVolume=0...65535�rLine-inVolume=0...65535�Line-inInputMute=ON | OFF�Line-inOutputMute=ON | OFF


These settings are used if the analog line-in line is not ganged with the synth slider.  lLine-inVolume and rLine-inVolume determine mode 3 volume settings for analog line-in line.  Line-inInputMute determines the mute setting for analog line-in line to the record mixer and Line-inOutputMute determines the mute setting for analog line-in line to the playback mixer.


Default Values:�	lLine-inVolume=45874�	rLine-inVolume=45874�	Line-inInputMute=ON�	Line-inOutputMute=ON


Mode 3 Master Input Volume


HKR,Parameters\Device0\MIXER


lWaveInMasterVol=0...65535�rWaveInMasterVol=0...65535


These settings determine the record master volume setting.


Default Values:�	lWaveInMasterVol=36000�	rWaveInMasterVol=36000


Mode 3 Aux2 Input Mute


HKR,Parameters\Device0\MIXER


Aux2InputMute=ON | OFF


Mode 3 mute setting for aux2 line to record mixer.


Default Value:�	Aux2InputMute=OFF


Mode 3 Aux1 Input Mute


HKR,Parameters\Device0\MIXER


Aux1InputMute=ON | OFF


Mode 3 mute setting for aux1 line to record mixer.


Default Value:�	Aux1InputMute=OFF


Mode 3 Line Input Mute


HKR,Parameters\Device0\MIXER


LineInputMute=ON | OFF


Mode 3 mute setting for the synth line to record mixer.


Default Value:�	LineInputMute=OFF


Mode 3 Microphone Input Mute


HKR,Parameters\Device0\MIXER


MicInputMute=ON | OFF


Mode 3 mute setting for microphone to record mixer.


Default Value:�	MicInputMute=ON


Mode 3 Microphone Output Mute


HKR,Parameters\Device0\MIXER


MicOutputMute=ON | OFF


Mode 3 mute setting for microphone to playback mixer.


Default Value:�	MicOutputMute=ON


Table-Driven Mixer Volume Settings


HKR,Parameters\Device0\MIXER


AnalogGainTable=%AnalogGainTable% �DigitalGainTable= %DigitalGainTable1% %DigitalGainTable2%�SynthGainTable=%SynthGainTable%�MicGainTable=%MicGainTable%�MonoGainTable=%MonoGainTable%�DACGainTable=%DACGainTable1% %DACGainTable2%�MasterInGainTable=%MasterInGainTable%�MasterOutGainTable=%MasterOutGainTable%�BramsMasterOutGainTable=%BramsMasterOutGainTable%


The values between the ‘%’s are defined in the [Strings] section of the CS4232.INF file.  The values in the tables determine the volume level for an input or output at a particular slider position. 


AnalogGainTable determines the volume levels for CD and Line slider positions on the input and output mixer panels.   The entry values range from 0 to 31 with a maximum of 32 entries.


DigitalGainTable determines the volume levels for the Wave and Serial slider positions on the input and output mixer panels.  The entry values range from 0 to 63 with a maximum of 64 entries.


SynthGainTable determines the volume levels for the Synth slider positions on the input and output mixer panels.  The entry values range from 0 to 31 with a maximum of 32 entries.


MicGainTable determines the volume levels for the Mic slider positions on the input and output mixer panels. The entry values range from 0 to 31 with a maximum of 32 entries.


DACGainTable determines the settings for registers X14 and X15 and is not reflected on the mixer panel. The entry values range from 0 to 63 with a maximum of 64 entries.


MonoGainTable determines the volume levels for Mono In slider positions on the output mixer panel.  The entry values range from 0 to 13 with a maximum of 16 entries.


MasterInGainTable determines the volume levels for the Master Record slider positions on the input mixer panel.  The entry values range from 0 to 7 with a maximum of 16 entries.


MasterOutGainTable determines the volume levels for the Master Out slider positions for CS4232/6.  BramsMasterOutGainTable determines the volume levels for the Master Out slider positions for the CS4236B/37B/38B.  The entry values range from 0 to 25 with a maximum of 16 entries.


�



( DRIVER


The DRIVER registry entry contains information on variables used by and set in the driver.





Signal Offset Reduction


HKR,Parameters\Device0\DRIVER


HighPassFilter=�xe "HighPassFilter="�ON | OFF


Reduces signal offset at low frequencies.  Causes slightly lower fidelity (usually not audible).  The default is On.�xe "low frequencies, signal offset"��xe "signal offset"�


Dither Control


HKR,Parameters\Device0\DRIVER


Dither=�xe "Dither="�ON | OFF


Sets the default dither state; affects indirect register I10.  When set, triangular pdf dither is added before truncating the ADC 16-bit value to 8-bit, unsigned data.  Dither is only active in the 8-bit unsigned mode. 


The user selects this option from the Audio Input control panel.  The default is the last user selection. 


Duplex Modes�xe "duplex modes"�


HKR,Parameters\Device0\DRIVER


Duplex=�xe "Duplex="�0x0 0x0| 0x1 | 0x2 


Sets the driver's ability to control simultaneous capture and playback.  


Enhanced Full duplex mode, a Crystal Semiconductor enhancement to the Microsoft standard, uses sample rate conversion to allow simultaneous capture and playback of differing sample rates.  


The duplex mode values are:�	0x0 (Half)�xe "half duplex"�				Allows no simultaneous capture and playback.  Controlled in indirect register I9.�	0x1 (Full)�xe "full duplex"�				Allows simultaneous capture and playback of the same sample rate.�	0x2 (Enhanced Full) �xe "enhanced full duplex"�	Allows simultaneous capture and playback of combinations of 11, 22.05, or 44.1 								kHz sample rates. 


When a CS4236B/37B/38B is used, independent sample rates are supported.   With a CS4236B/37B/38B this entry is ignored unless set to Half or if only one DMA channel is available.  An independent sample rate allows simultaneous capture and playback of any combination of sample rates.


NOTE:  The Duplex mode setting will not be available on a driver properties page.  This entry is the only place where this value can be set.  


Hardware Master Volume Polling


HKR,Parameters\Device0\DRIVER


PollHWMasterVol=ON�xe "OldMSDosGameCompatibility="� | OFF


Determines whether or not the Hardware Master Volume polling algorithm is enabled.  When enabled, this algorithm periodically checks the volume levels on the chip and updates the mixer panel.  This keeps the mixer updated�when the volume is changed by hardware volume controls or custom software that directly updates the chip. 


The default value is:�	PollHWMasterVol=OFF.	


CS9236 Power Down


HKR,Parameters\Device0\DRIVER


PowerDownBach=ON�xe "OldMSDosGameCompatibility="�ONON | OFF


Determines whether or not the CS9236 is powered down during Suspend operations.  If set to “ON” the CS9236 will held in a reset state (powered down) while in Suspend mode.


The default value is:�	PowerDownBach=ON.	


External Amplifier Control


HKR,Parameters\Device0\DRIVER


ExternalAmpAPM=ON�xe "OldMSDosGameCompatibility="�ONON | OFF


Determines whether or not  to change the values of XCTL0 bit and XCTL1 bit during APM 


Suspend/Resume operations to control an external amplifier or an external device.  


ON     change XCTL0/XCTL1 values base on the following INF setting:


          SuspendXCTL0Value, ResumeXCTL0Value,


          SuspendXCTL1Value, ResumeXCTL1Value.





OFF   do not change.


The default value is:�	ExternalAmpAPM =OFF.	


Single-Mode DMA


HKR,Parameters\Device0\DRIVER


SingleModeDMA=0 | 1


Provides compatibility with PC chip sets that do not support demand mode DMA operation.  


SingleModeDMA=1 results in driver inefficiency and may affect the operation of full duplex because of ISA bus saturation, but provides compatibility with additional chip sets.  


The default for the SingleModeDMA entry is 0.


The SingleModeDMA options are:�	0	Uses the demand mode of the DMA controller.�	1 	Uses the single byte mode of the DMA controller.  All DMA activity occurs in single byte mode.  


The user selects this option during configuration.  The default is demand mode. 





Display Restart Panel Prompt


HKR,Parameters\Device0\DRIVER


Flag_ShowRestartPanel=0x0 | 0x1


This flag provides the ability to disable or enable the “Restart Now” panel following an installation. Setting this flag to 0x0 (along with the Flag_UseConfigurationPanel to 0x0) will allow for promptless installation.





The Flag_ShowRestartPanel options are:�	0	Do not enable restart panel prompting after installation.�	1 	Enable restart panel prompting after installation.


The default is to display the Restart panel. 





Use Configuration Panel during Installation





HKR,Parameters\Device0\DRIVER


Flag_UseConfigurationPanel=0x0 | 0x1


This flag provides the ability to disable or enable if the configuration panel is displayed and input required during installatinon.  Setting this flag to 0x0 (along with the Flag_ShowRestartPanel to 0x0) will allow for promptless installation.


The Flag_ShowRestartPanel options are:�	0	Do not enable restart panel prompting after installation.�	1 	Enable restart panel prompting after installation.


The default is to display the Configuration panel for non-PnP installations and to not show the panel for all other types of installations. 





Allow Modification of Codec Resources





HKR,Parameters\Device0\DRIVER


Flag_ChangeResources=0x0 | 0x1


This flag allows the user to override the codec configuration parameters in a Plug & Play enabled environment.  This flag is automatically setup during installation and should only be modified when required to override Plug & Play BIOS or EEPROM configurations. Setting this flag to 0x1 (along with the Flag_UseRegistryOnBoot to 0x1) after a successful installation will allow the user to use the Configuration Panel to modify the WSS parameters including IRQ, DMA Playback, DMA Capture, WSS base address.


The Flag_ChangeResources options are:�	0	Do not allow user to modify WSS parameters.�	1 	Allow user to modify WSS parameters.


The default is to allow modification for non-PnP installations and disallow for all other types of installations. 





Use Registry for Codec Configuration on Boot





HKR,Parameters\Device0\DRIVER


Flag_UseRegistryOnBoot=0x0 | 0x1


This flag forces the driver to utilize the registry values for configuration during initialization of the Crystal Audio Codec.  This flag is automatically setup during installation and should only be modified when required to override Plug & Play BIOS or EEPROM configurations. Setting this flag to 0x1 (along with the Flag_ChangeResources to 0x1) after a successful installation will allow the user to use the Configuration Panel to modify the WSS parameters including IRQ, DMA Playback, DMA Capture, WSS base address.


The Flag_UseRegistryOnBoot options are:�	0	Do not override codec configuration from the registry.�	1 	Force driver to use registry for codec configuration.


The default is to use the registry on boot for non-PnP installations and disallow for all other types of installations. 








�
Enable default Control Base Address to Follow WSS Base Address





HKR,Parameters\Device0\DRIVER


Flag_ControlBaseAfterWSSBase=0x0 | 0x1


This flag forces the default Control Base Address for non-PnP installations to immediately follow the WSS Base..


The Flag_ControlBaseAfterWSSBase are:�	0	Use default of 0x120 for non-PnP installations.�	1 	Force the Control Base default address to immediately follow the WSS Base.


The default is to enable this flag. 





Ignore ISA PnP Installation Requests





HKR,Parameters\Device0\DRIVER


Flag_IgnorePnPISA=0x0 | 0x1


This flag forces the driver to disable the ISA PnP support.  All requests for installation from the ISA PnP Enabler will be denied.


The Flag_IgnorePnPISA are:�	0	Allow ISA PnP Installations.�	1 	Do not allow ISA PnP Installations.


The default is to disable this flag and allow ISA PnP Installations.





Ignore ISA PnP Installation Requests





HKR,Parameters\Device0\DRIVER


Flag_IgnorePnPISA=0x0 | 0x1


This flag forces the driver to disable the ISA PnP support.  All requests for installation from the ISA PnP Enabler will be denied.


The Flag_IgnorePnPISA are:�	0	Allow ISA PnP Installations.�	1 	Do not allow ISA PnP Installations.


The default is to disable this flag and allow ISA PnP Installations.


�
Logical Device 1 (JoyStick/GamePort)





HKR,Parameters\Device0\DRIVER


CS_GameEnable=0x0 | 0x1


This flag forces the driver to enable the Game Port at address 0x200 for non-PnP installations.  Plug & Play installations do not use this flag, and use the configuration programmed by the EEPROM or the Plug & Play BIOS.


The CS_GameEnable are:�	0	Disable Logical Device 1 configuration.�	1 	Enable Logical Device 1 configuration.


The default is to enable this flag and enable the Game Port for non-PnP installations.


Logical Device 4 (CdRom/Modem)





HKR,Parameters\Device0\DRIVER


CS_CdRomEnable=0x0 | 0x1


This flag forces the driver to enable Logical Device 4.  IRQ, DMA, and I/O address are supported.  Plug & Play installations do not use this flag, and use the configuration programmed by the EEPROM or the Plug & Play BIOS.


The CS_CdRomEnable are:�	0	Disable Logical Device 4 configuration.�	1 	Enable Logical Device 4 configuration.


The default is to enable this flag and enable the Game Port for non-PnP installations.





Logical Device 5





HKR,Parameters\Device0\DRIVER


CS_Logical5Enable=0x0 | 0x1


This flag forces the driver to enable Logical Device 5.  IRQ, DMA, and I/O address are supported.  Plug & Play installations do not use this flag, and use the configuration programmed by the EEPROM or the Plug & Play BIOS.


The CS_Logical5Enable are:�	0	Disable Logical Device 5 configuration.�	1 	Enable Logical Device 5 configuration.


The default is to enable this flag and enable the Game Port for non-PnP installations.








�
( NON-MODIFIABLE REQUIRED ENTRIES





The entries in this section are required but are not currently supported and MUST NOT be removed or modified.


Line InputRegistry Validity Flag





HKR,Parameters\Device0\DRIVER


Flag_RegistryValid=0x0 | 0x1


This flag should not be modified from the default of 0x1.

















�



Chapter 4:�Changing The Configuration Resources


You can change the configuration resources by following these steps:





Note:  	In a system whose BIOS supports Plug-and-Play,  the Business Audio Setup window 


	(shown on figure 4.1) 	will	be grayed out.  The configuration resources used are those


	assigned by the BIOS.





1.	Close the Input and Mixer panel programs if they are currently opened.





2.  Double click on the MULTIMEDIA icon and then select the Devices tab.





Double click on the Audio Devices entry.  You may either double click on the name of  	the	driver or select it by 


clicking the left mouse button and then pressing the Setup key. Figure 4.1 shows the setup window that allows you to change the configuration resources.








 �


�








4.	Click on the toggle button for the wanted configuration resource value.  Press OK to setup the new values.





�





�
Chapter 5:�Removing The Drivers





To remove the drivers from the system, please follow these steps:





Double click on the MULTIMEDIA  icon in the 	control panel.  Select the Devices tab and double click on the  


Audio Devices entry.  Select the driver by clicking the left mouse button over its name.  	Press the REMOVE 


button.





2.	A question box will appear to verify your decision.  Press the YES button.  A warning message will prompt you to 	restart WindowsNT.  Press the Restart Now button  (refer to figures 5.1 and 5.2).





 �


�











 �
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�
Chapter 6:�CWB3DSND.EXE - THE 3D AUDIO APPLET


cwB3dsnd.exe is the Crystal 3D Audio Control Applet. When installed with a CS4237B the SRS panel will be available.  If you install it with the CS4238B, the QSound panel will be available.





�			�








During installation, the executable is installed in the Windows directory. A shortcut to the applet is added to Programs|Accessories|Multimedia and in the Programs|Startup group for the default user and every other user on the machine.


The 3D audio accessory allows you to control the 3D audio features of your audio system. The accessory runs each time you start your computer where it appears in the notification area of the task bar. The task bar is where the start button resides. The notification area is where the clock normally appears on the task bar.. The accessory is activated by clicking with the left mouse button on the logo in the notification area (If you have trouble finding the accessory, move the mouse over each icon in the notification area until you find the icon with a tool tip that says “Crystal 3D Audio”). You can also click on the logo with the right mouse button to see a menu with options for activating the control “Settings”, viewing the about box “About”, or exiting the accessory “Exit”.


Note: If for some reason the Crystal 3D Audio icon is missing, you can run it by choosing Programs | Accessories | Multimedia| Crystal 3D Audio Control from the Start menu.


Controlling your 3D audio


There are two sliders for controlling the sound of your 3D audio: on CS4237B systems they are labeled Center and Space, on CS4238B systems they are labeled Volume and Space. Moving the slider toward the plus sign increases the effect, moving the slider toward the minus sign decreases the effect. You may find that you prefer different settings for different types of music. You can save up to 3 configurations using the preset buttons. You can disable your 3D audio by un-checking the Enabled check box at the bottom of the accessory.


Preset Buttons


The 3D audio accessory provides three preset buttons, labeled 1, 2, and 3, that allow you to save your favorite 3D audio settings. To activate the settings click on the preset button with the left mouse button. To store your settings, change the description of the button that appears in the tool tip, or to restore the button to the factory defaults click with the right mouse button on the preset button to see the menu of options.
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NOTE: It is the user’s responsibility to select non-conflicting configuration resources.
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