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Software License Statement

The software described in this manual is protected by US and international copyright laws.
Y ou 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.

Information in this document is subject to change without notice.
© 1996 Crystal Semiconductor Corp. All rights reserved.

Reproduction in any manner whatsoever without the written permission of Crystal Semiconductor Corporation is strictly
forbidden.

Windows 95 and Windows Sound System are registered trade mark of Microsoft Corporation.
SoundBlaster and SoundBlaster Pro are registered trade marks of Creative Labs.

AdLibisaregistered trade mark of AdLib Corporation

All brand and product names mentioned herein aretrademarksor registered
trademarks of their respective holders. Crystal Semiconductor Corporation disclaims
any proprietary interest in trademarks and trade names other than its own.
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Chapter 1:
Introduction

Document Overview

This manual provides installation instructions for the drivers supplied with Crystal
Semiconductor audio products. Installation instructions are provided for four operating
systems:

Windows 95
Windows 3.1x
Windows NT
0s/2

This document provides generic installation information concerning the drivers for the
operating systems listed above. For specific information refer to the release notes for the
driver that you are installing. For your reference, appendices with additional information
are also included in this document:

Appendix A - Resource Data
Appendix B - Files Copied to the Host Machine
Appendix C - Files Modified on the Host Machine

Additional Information Sources

For additional information on these Crystal Semiconductor products, try any of the
following sources:

Product data sheets

To order by email: lit@crystal.cirrus.com

Or call 512-445-7222

Or link to the Crystal web sitehttp://www.crystal.com/pub/pub.htm

Release notes for current driver release

Technical support
Call 512-445-7222 or 1-800-888-5016

World Wide Web site: http://www.crystal.com/

Current drivers: http://www.crystal.com/support/crysoft.htm
Technical documentation:http://www.crystal.com/pub/pub.htm
Technical support: http://www.crystal.com/support/contact.htm



Chapter 2:
Overview Information

Diskette Contents

The diskettes from Crystal Semiconductor for all operating systems include of the following
components:

setup/installation files
OS-specific drivers
DOS support programs

For specific listings of the files that will be copied to your hard drive, please refer to
Appendix B.

Driver Updates

Current Crystal drivers are also available from the Crystal web site at
http://www.crystal.com/support/crysoft.htm. These drivers are compressed using PKZIP,
which may be obtained from PKWARE’ s web site at http://www.PKWARE.com/.

Toinstall, download the appropriate driver to your hard drive from the Crystal website,
unzip the driversfiles, and then follow the installation instructions listed for each operating

system. The sets of files available from the web site are identical to the set of files provided
on diskette from Crystal.



Chapter 3:
Installation

Windows 95 Operating System
with Plug & Play BIOS

This section provides instructions on installing the Crystal audio drivers for Windows 95
from diskette or driver files downloaded from the Crystal Semiconductor web site. For
additional information on the installation, please refer to the appendices of this document
and to the release notes for the driver you are installing.

Before Installing...

Before installing the current CrystalWare audio drivers, ensure that all previously installed
drivers have been removed from your system. To do this, simply run the Setup.exe that is
included on the CrystalWare diskette via this process:

1. Insert the CrystalWare Windows 95 driver disk in your floppy disk drive.
2. Execute Setup.exe via any of the following methods:

a. From the Program Manager, Run A:\Setup.exe where A designates your

disk drive.

b. From Windows Explorer, double click on Setup.exe

c. From“My Computer” (Program Manager), Select Drive A and double click on
Setup.exe

4. A dialog box will appear with three options: Install Driver, About, and Cancel. Click on
the ‘Install Driver’ button. Thiswill remove any previously installed drivers from your
system.

5. You will be prompted to reboot your system. Click on OK to reboot and then proceed to
Step 1 below to complete installation of the new drivers.

If drivers from other audio device manufacturers were installed, please consult appropriate
documentation or help procedures to remove these drivers.

Installing the Drivers

To install new drivers for either an add-in card or for a motherboard I SA audio subsystem,
please remove all previously installed drivers per the procedure listed above undBefor e
Installing.... After all old drivers have been removed, follow the steps below to install the
new drivers.

1. When you power on your Windows 95 system, Plug and Play will recognize your new
hardware and prompt you to install the appropriate drivers from the CrystalWare diskette
with this dialog box:



Plug and

Mew Hardware Found E |

C54236

Select which driver pou want ta ingtall for vour new hardware:

& Windowe default diver

% Diiver from disk provided by hardware manufactures

" Do not install a diver [windows will nat prompt you again]

= Select from a list of alternate drivers

(] Cancel | Help I

3. Select “Driver from disk provided by hardware manufacturer” and click on OK.
4. Windows 95 will ask for adisk to be inserted int®rive A.

5. Insert the Crystal supplied Windows 95 Driver Diskinto Drive A and click OK.

Install From Disk |
Inzert the manufacturer's installation disk into
the dive selected, and then click QK.

Cancel |

Copy manufacturer's files from:

Iﬁ j Browsze... |

6. After completion of the driver installation, and depending on whether the installed board
has Plug & Play disabled (see information below on Plug and Play), Windows 95 will ask if
you want to restart Windows 95. If it does ask you for arestart (PnP is disabled), remove
the floppy disk from Drive A and respond ‘yes'.

7. 1f Plug & Play is enabled, installation will proceed and Windows 95 will complete the
installation of additional drivers for additional logical devicesin the Crystal codec. If PnP
is disabled, then Windows 95 will restart and then complete the installation of additional
drivers.

Play BIOS and Operating Systems

Asrequired by Windows 95, the Crystal Semiconductor Windows 95 Software Kit has
facilities to bypass Plug & Play BIOS but still allow Windows 95 to configure the Crystal
codec’ s resources. Since not all PnP BIOS s install devices in an equal manner, bypassing
the PnP BIOS has proven to be the most reliable method for ensuring correct installation
under Windows 95.



Thisis achieved by loading the correct resource data into the Crystal codec (hormally from
an EEPROM). It isimportant to understand that resource datais critical to the operation of
the Crystal codec and users should familiarize themselves with the RESOURCE.EXE

program supplied by Crystal Semiconductor and the contents of RESOURCE.TXT on the
Utility Disk.



Windows 3.1x Operating System
with Plug & Play BIOS

This section provides instructions on installing the Crystal audio drivers for Windows 3.1 from diskette
or files downloaded from the Crystal Semiconductor web site. For additional information on the
installation, please refer to the appendices of this document and to the release notes for the driver you are
installing. These installation instructions in this section also apply to installation under Win-OS/2. For
more information on OS/2, please refer to pag@?2 of this document.

Before Installing...

Before installing the current CrystalWare audio drivers, ensure that all previously installed
drivers have been removed from your system. Previously installed Crystal driverswill be
overwritten when you install the new drivers from the CrystalWare Windows 3.1 diskette. If
drivers from other audio device manufacturers were installed, please consult appropriate
documentation or help procedures to remove these drivers.

Installing the Drivers
Toinstall the Crystal drivers for Windows 3.1, please follow the steps listed below.

1. Two diskettes are provided with driver files for Windows 3.1. Insert the disk labeled
“Disk 1 of 2.” From the ‘File Manager’ program or the ‘File/Run’ menu option of ‘ Program
Manager’ select the drive or directory containing the installation files. If you have
downloaded the drivers from the website, unzip the files and then proceed to step 2.

2. Doubleclick onthefile ‘' SETUP.EXE'.

3. Install Shield Wizard will load and give you the option of installing the drivers or
canceling. Click on YESto install the drivers.

Welcome to the Crystalvware Audio Setupl

To continue the installation, choose the Yes
button. To exitthe setup program, choose the
Mo button.

4. TheInstallation program will scan your configuration for previously installed drivers. If
old drivers are detected, the following screen will appear. Click on Y ES and the old
installation will be overwritten.

10



SETUP has detected a previously installed Windows

audio driver!

If you choose to continue, SETUP will replace the
existing installation. Please close any CrystalWare

application that is currently executing.

To continue the installation, choose the Yes button. To
exit the setup program, choose the Mo button.

5. The next screen will ask for a directory name to install some of the files. Enter the
directory name or leave the default, “C:\CRY STAL.” Click on ‘NEXT’ to continue.
InstallShield will prompt you to insert Disk 2 of 2 at the appropriate time.

6. A Configuration screen will appear that displays the setting for the 1/0, IRQ, and DMA
resources. To accept the defaults, click on OK.

[X Enabled
AWSS Address—————
@ Port 534
' Part BOS
' Port E34
' Part F44

-SBPRO Address——

® Part 220
) Part 240

~Audio Setting

-Game Puart

[X Enabled at Paort 200

cInterupt

@5 CF C8 C10 C11 €15

-MPL 401

¥ Enabled at Port 330, Intemupt 9

kA
Flayback; Capture————
(' Channel 0 ® Channel
® Channel 1 (! Channel 1
() Charnel 3 ) Charnel 3

playback and capture.,

To use Enhanced Full Duples or Full Duples
made, different kA channels are required far

7. Installation will now take place and a Crystal program group will be created.

-CD ROM
Anterrupt——
[T Enabled o
Address———— O 7
@® Port 320 9
O Port 330 @ 10
C Port 340 O n
3 Park 3R 1R

8. After completion of the driver installation Windows 3.1x will ask if you want to restart
Windows. If it does ask you for arestart, remove the floppy disk from Drive A and respond
yes'.

11




Windows NT

This section provides instructions on installing the Crystal audio drivers for Windows NT
from diskette or driver files downloaded from the Crystal Semiconductor web site for both
NT 3.51 and NT 4.0. For additional information on the installation, please refer to the
appendices of this document and to the release notes for the driver you are installing.

Before Installing...

Before installing the current CrystalWare audio drivers, ensure that all previously installed
drivers have been removed from your system. To remove existing drivers:

1. Open the Control Panel and double click the DRIVERS icon. The DRIVERS dialog box
will appear.

= Drivers

Inztalled Drivers

[MCI) Microzoft Yideo for Windows
[MCI) Midi Sequencer
[MCI] Sound

Cinepak Codec by Radius Inc. Remove

DSP Group TrueSpeech(TM] Audio CODEC
IMA ADPCM Audio CODEC

Indeo codec by Intel

Low level Wave, MIDI and ALY support
Microzoft ADPCM Audio CODEC

Microsoft Audio Compreszion Manager

2. Select existing audio drivers to be deleted and press the Remove button.

Installing the Drivers (Windows NT 3.51)
To install the Crystal software on a Windows NT 3.51 system, please follow these steps:

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

2. Open the Control Panel and double click the DRIVERS icon. The DRIVERS dialog
box will appear, as shown in the above screen shot.

3. Pressthe ADD button. SelectUnlisted or Updated Drivers A screen shot of the ADD
windows is shown below. Pressthe OK button.

12



[MCI] CD Audio —a
[MC1] Microsoft Yideo for Windows | Cancel |
[MCI] Midi Sequencer

[(MCI] 5ound

Cinepak Codec by Radiusz Inc.

Compaq Buziness Audio

Creative Labs Sound Blaszter 1.X, Pro, 16
DSP Group TrueSpeech(TM] Audio CODEC
IMA ADPCHM Audio CODEC

Indeo codec by Intel

4. A dialog box will pop up and request the path of the location of the driversto be
installed. Enter A:\if you are installing the driver from afloppy.

Install Driver x| |
Inzert the digk with the unlisted, updated, -
or werndor-provided driver in;

Cancel |

Ia:'\l Browse... |
Help |

5. The current driver (in this example,CrystalWare Audio Drive) is displayed on the
dialog box. Select it and press OK.

= Add Unlisted or Updated Driver

Cancel

The audio control Program group will appear containing the Input and Mixer Panel applications. A
warning message will appear on the screen prompting to restart Windows NT. Y ou may press the Don’'t
Restart Now button.

13



Installing the Drivers (Windows NT 4.0)
1. Double click theMULTIMEDIA icon in the control panel.

piAle I

e =2 &
Accessibilty  Add/Remove Conzole CSHWw Date/Time Devices
Optiariz Pragrams
L, & =& O
Dizplay Fonts Intermet Kepboard b il Modems
% =Y
Mouse PC Card Portz Printers

[PCMCIA)

9 % 2l
Fegional  SCSI Adapters Server Services Sounds System
Settings
=2 £ W
Tape Devices  Telephony UPs

The Multimedia Properties windows will appear. Click on the Devices tab and press the
Add button.

Multimedia Properties

Multimedia Drivers
'I'I Audio Devices
MIDI Devices and Instuments
Mixer Devices
Line Input Devices
* Media Control Devices
e Wideo Compression Codecs
| Audio Compression Codecs
sp Video Caphure Devices

E é Jopstick Devices
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2. Select Unlisted or Updated Driversby placing the mouse pointer over it and clicking
the left mouse button. A screen shot of the ADD windows is shown below. Pressthe OK
button.

Add

Unlizted or Updated Driver

[MCI) CO Audio

[MCI) Microzoft Wideo for Windows
[MCI) Midi S equencer

[MCI) Sound

Cinepak Codec by Radius Inc.

Compag Buziness Audio

Creative Labs Sound Blaster 1.4, Pro, 16
DSP Group TrueSpeech(TM] Audic CODEC
[ ADPCM Audio CODEC

Inden codec by [ntel

3. A dialog box will appear and request the path of the location of the driversto be
installed.
Enter A:\ if you are installing the driver from a floppy

Install Driver

4. The CrystalWareAduio Driver is displayed on the dialog box. Select it and press OK.
The audio control Program Group will appear containing the Input and Mixer Panel
applications. A warning message will appear on the screen prompting to restart
WindowsNT. Even though it is not necessary to restart your system, we recommend doing
it. You may pressthe Don't Restart Now button.

= Add Unlisted or Updated Driver

Cancel

15



System Setting Change

The C532B411 Business Audio MT Yer. 1.20 driver
has been added. For the new driver to take effect,
wow muzt quit and restart Windows M.

i Don't Restart How Bestart How

Configuring the CMOS Settings

To change CM OS settings, run theutility provided by IBM. In WindowSBIT 3.51 it is essential to adjust
the settings in the IBM ultility prior tanstalling the CrygalWare audio drivers andadjusting the Crystal
settings. In NT 4.0, settings that are changed inthe IBM utility will be automatically detected by the
Crystal driversand no action is required by the user.

1. If you arerunning NT 3.51, lefore changing the settings, uninstall any existing drivers as described in
“Before Installing” abovelf you are running NT 4.0 the PnP feature will detect any changes you make via
the IBM utility automatically.

2. Run the IBM utility: C:\ThinkNTtpn.exe. Thiswill bring up thefollowing window

= ThinkPad Features

#a (6] & ) Kl =Y = | ] ™

M[=] E3

B

5
]

EF

-—
—
St
-

O

== =—

=i

] =1 |

=

===

Office Default Cancel

3. Click on either the Speaker button (top button on the left column) or the Headphones button (second
buttonfrom the top on the right column). The following dialog box will appear:

16



Audio/Alarm

Audio @ Enable (" Dizable

Low battery alarm (") Enable @ Disable
0K | Cancel | Advanced... Help
i

4. Click on the Advanced button, which will bring up the Audio/Alarm Advanced Setup window in which
the settings can be changed.

Audio/Alarm Advanced Setup
“Audio
I/0 address @ 538 ) D38 (1 ES8 I FFO

¥ ‘windows Sound System/Sound Blaster/FM sysnthesizer

IRQ W IRA5 C IRQ7 O IRA9 O IRA10 ¢ IRQ11 O IRQ1S
Duplex  Half (e Full

1stDMA C DMAD & DMA1 ) DMA3Z
2nd DA @ DMAQ D DAl D DHAZ

1/D Addess
Windows Sound Spstem & 534 ' G0g " Ef4 ' F44
Sound Blaster = 220 1 230 ) 240 ) 250
FM synthesizer (e 388
-Alarm
Low battery alarm . Enable @ Disable
Power control beep ) Enable (® Dizable

| Cancel | Help




5. The settings in the IBM panel shown abovecorrespond to the settings in theCrystal panel and should
be configuredas shown in the following tableAgain, thisis for Windows NT 3.51 users only; Windows
NT 4.0 will detect changesin thelBM panel automatically viathe Plug and Play feature.

IBM Panel - Crystal Panel -
Audio/Alarm Advanced Setup Business Audio Setup Notes
I/O Address Port
Valid settings Valid settings:
/0 WSS
538 534 530
E88 E84 E80
Invalid settings: Invalid settings: Do not select D38 or FFO in the
D38 N/A N/A IBM panel
FFO N/A N/A
IRQ Interrupt
IRQ5 5
IRQ7 7
IRQ9 9
IRQ10 11
IRQ11 12
IRQ15 15
Duplex Duplex
Half Half
Full Full
N/A Enhanced Do not select “Enhanced” in the
Crystal panel
1st DMA Play 1st DMA/Play and 2nd
DMAO 0 DMA/Capt. may not have the
DMA1 1 same settings.
DMA3 3
2nd DMA Capt. 1st DMA/Play and 2nd
DMAO 0 DMA/Capt. may not have the
DMA1 1 same settings.
DMA3 N/A Do not select DMA3 in the IBM
panel.

6. Once the IBM panel is adjustednote the new settings (you will have to enter thenn the Crystal
panel) and click on the OK button. Y ou will be prompted to reboot the system.

7. When you reboot:
- if you are running NT 3.51, you should now install th€rystalWare audiodrivers as directed
above (see pagel?).
- if you are running NT 4.0 and already have driversinstalled, the system will detect any
changesin the settings.
- if you are running NT 4.0 and do not have driversnstalled, you may now install the drivers as
directed above (see pagelb)

8. Bring up the Crystal panel shown in the€ollowingfigure by double-clicking on the Driversicon in the

Control Panel. In theDriversdialog box, select the CrystalWare Audio driver form the menu and click on
the Setup button. Thiswill bring up the following panel:

18



= Business Audio Setup

~Port ~Interrupt —| [ Duplex. — ] DMA Channel
@ 530H Y ~Play | [ Capt. ™

) 604H ® 7 ) Half o || @0
) EBOH e @ Full W ||
':::3' F40H {:} 11 ':::3' Enhanced ':::' 3
12

315

CrystalWare ™ Wave, Aux and Mixer Oriver
C5328A11 Ver. 151M for Windows HT
Copyright ©1994-96 Crystal Semiconductor
All Rights Reserved.

Cancel

9. Set the settings in this panel to match those in the IBM utility panel, as described in the table on the
previous page.

10. Click on OK and reboot. Y our CM OS settings should now be changed.

Example CM OS Setting Changes

This section includes example sequences of events for changing the CM OS settings as described in detail
above. Pleasenote that the examples provided here are only possible settings but are not the only options.
The full set of valid settings is described in the table on the previous page.

Example IRQ Setting Change

. Run the IBM Thinkpad utility(Audio/Alarm Advanced Setup
. SelectIRQ5.

. Click on OK and «it the utility.

Reboot

. Bring up the Crystal panel Business Audio Setup).

. Select5 under Interrupt.

. Click on OK.

. Reboot

ONOUTAWN R

Example DMA Setting Change

1. Run the IBM Thinkpad utility Audio/Alarm Advanced Setup).

2. For 1st DMA, selectDM AO. For 2nd DMA, selectDM A1 (Note that 1st DMA and 2nd DMA
may not both be set to the same setting;i.e., they could not both be set to DMAOQ.)

19



3. Click on OK and exit the utility

4. Reboot

5. Bring up the Crystal panel Business Audio Setup).
6. Under Play, select0. Under Capt., select 1.

7. Click on OK.

8. Reboot

Example I/O Setting Change

1. Run the IBM Thinkpad utility Audio/Alarm Advanced Setup).

2. Under I/O Address, select538. Under WSS, select534. (Note that the WSS value must match the
I/O Address value as listed in the table above.)

. Click on OK and exit the utility

Reboot

. Bring up the Crystal panel Business Audio Setup.

. Under Port, select530.

. Click on OK.

. Reboot

0N UAW

Installing MIDI Synthesizer Drivers

Installing the current CrystalWare Audio drivers will automatically install the MIDI
synthesizer drivers. No action is required by the user.

20



OS/2 Operating System

This section provides instructions on installing the Crystal audio drivers for OS/2 from
diskette and from the Crystal Semiconductor web site. For additional information on the
installation, please refer to the appendices of this document and to the release notes for the
driver you are installing.

Plug and Play System Issues

The CS4232 and CS4236 are Plug and Play (PnP) compatible devices. If the system
contains a PnP BIOS, the command line options focwconfig.sys are ignored unless the /O
command line option is also added to thewconfig.sys device.

Before Installing...

Before installing the current CrystalWare audio drivers, ensure that all previously installed
drivers have been removed from your system:

1. Open the System Setup folder on the OS/2 desktop.
2. Double click on the Selective Install icon and press the multimedia device support button.
3. Highlight any installed drivers and click on the remove button.

Once any existing drivers are removed viathis process, you may proceed with the new
driver installation as listed below.

System Requirements

CrystalWare Audio drivers for OS/2 require OS/2 WARP 3.0 or higher. Before attempting
to install the drivers, ensure that you have at least WARP 3.0 installed on your system.

Installing the Drivers
1. Insert the Crystal Audio for OS/2 diskette in drive A.

2. Start the Multimedia Application Install program which islocated in the Multimedia
folder on the OS/2 desktop. Once you are in the multimedia installation program, select
Source Drive A: (or whichever drive Crystal Audio for OS/2 diskette isin).

3. The installation program will show two Crystal Audio devices in the Features column:
CS4231 and CS4232/CS4236. Select the driver that appliesto the Crystal Audio device
installed on your system. Do NOT select more than one Crystal Semiconductor Audio
device. A check mark will appear next to the feature(s) selected.

NOTE: At thispoint in the installation you may also install OPL3 and MPU401 driversvia
the same process as was used for the Crystal drivers described above. These drivers are
supplied on the diskette along with the Crystal audio drivers. Select the OPL3 or MPU401
driver from the same menu described in Step 3 and proceed to Step 4. Thisinstallation can
be done at the same time as the audio drivers are installed.

4. Click theinstall button to proceed with the installation. Read and follow the instructions
provided by the installation program.

21



For additional information on how to configure your Crystal audio card, please read the file
called read.me that isincluded on the driver diskette.

Installing the Drivers for Win-OS/2

To install the CrystalWare audio drivers on a system running Win-OS/2, please use the
Windows 3.1 drivers and follow the installation instructions listed on pagh) of this
document.

Mixer Issues

As of thisrelease, thereis no generic OS/2 mixer application for Business Audio.
Therefore, the volume control for devices attached to mixer LINE, AUX1, and AUX2 is
established on the command line of the CWAUDIO.SY Sdriver. Refer to section 5,
CWAUDIO.SY S, for the format of theinmute and gain setting options.

These values for gain are set on each boot and cannot be altered during system operation.
The command line values represent a gain setting where 8 is equal to 0 dB gain. Each
increment is 1.5 dB. Values greater than 8 will reduce the

volume and values less than 8 increase the volume.

The devices attached to LINE, AUX1, and AUX2 are system dependent and cannot be
detailed here. Refer to your system documentation for device configuration.

Note: These settings do not effect standard wave audio volume which is controlled by the
0S/2 volume control ICON.

MIDI Issues

This installation diskette allows for the optional installation of the IBM OPL 3 and MPU401
MIDI drivers. These drivers are provided to the user as a convenience. Y our system may or
may not support MIDI audio. Please refer to your system documentation for information
related to your system's ability to support MIDI audio.

The CS4236 Crystal Semiconductor Audio device supports an integrated FM synthesizer.
Therefore, it isrecommended that you install the IBM OPL 3 driver to make use of this
feature. To do so, check both the Crystal Audio and the IBM OPL3 FM Synthesis features
during Multimedia Installation.
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Appendix A
Resource Data

To operate correctly in aPlug & Play environment, the Crystal Audio System must be
loaded with appropriate resource data. This can be achieved in several ways, the most
secure of which isfrom an external EEPROM. Resource data and utilities are included on a
separate disk.

Please refer to the Crystal product data sheet and the RESOURCE.TXT file on thdtilities
Disk.
Many of the examples and screen shots in this document will vary according to specific

resource data entries.

Resource data can be used to configure the Crystal codec for Plug and Play operation or to
disable BIOS Plug and Play operation. On th&Jtilities Disk, two batch files, PNP36.BAT
and NOPNP36.BAT can be found. Running these batch files will program the EEPROM
with data which enables or disables BIOS Plug & Play operation respectively.

Note: If the EEPROM of a Crystal Audio System is programmed, the system MUST be
rebooted so that it goes through a power cycle.
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Appendix B
Files Copied to the Host Machine

Windows 95
The following files will be copied to the host machine’ s Windows directory during the
installation.
CS32MIX.EXE CS4232.INI
CS4232C.EXE CWAUDIO.BIN
The following files will be copied to the host machine' s System directory during the
installation.
CSFM.DRV CS4232LD.VXD
CSMIDI.DRV CSMIDL.VXD
CS32BA11.DRV CSPCPLE.DLL

CWAUDIO.VXD

The following files will also be copied to the host machine’s System directory during the
installation of version 1.60 and later.

VWSTREAM.VXD WSTREAM.DLL
MSGLOOP.EXE

Windows 3.1
The following files will be copied to the host machine’ s Windows directory during the
installation.
CS32BA11.INI CSACBATL.INI
The following files will be copied to the host machine' s System directory during the
installation.
CS32BA11.DRV VSNDSYS.386
OEMSETUP.INF BWCC.DLL
CSFM.DRV MIDIMAP.CFG
MPU401.DRV MSMIXMGR.DLL

CSPOWER.CPL

The following files will be copied to the host machine’'s Crystal directory during the

installation

CS32BAIP.EXE CS32BAOP.EXE
CS32BASP.EXE CSWAVE.DLL
CSACBAT1.EXE CS4232C.EXE
CS32HMX.EXE CS32MIX.EXE
CSACGUCD.EXE CS4232.INI
CS32DIAG.EXE SOUNDTST.WAV
TEST.DAT CS32INTR.EXE
CS32WSS.EXE CS32CFG.EXE
CWAUDIO.BIN RESOURCE.BIN
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Windows NT

The following files will be copied to the host machine during the installation (assuming
that the windows directory is the default name WINNT35)

FILE DIRECTORY

CS32BAIP.EXE CAWINNT35\SY STEM 32
CS32BAOP.EXE CAWINNT35\SY STEM 32
CSBAIP.HLP CAWINNT35\SY STEM 32
CSBAOP.HLP CAWINNT35\SY STEM 32
CSINST.EXE CAWINNT35\SY STEM 32
CS32BA11.SYS CAWINNT35\SY STEM32\DRIVERS
CS32BA11.DLL CAWINNT35\SY STEM 32
CWAUDIO.BIN CAWINNT35\SY STEM 32

0S/2

The following files will be moved onto your system, based on the devices selected :

If Crystal Audioisinstalled :
\MMOS2\DLL\CARDINFO.DLL
\MMOS2\DLL\BSAUDRES.DLL
\MMOS2HELP\CWAUDIO.HLP
\MMOS2\CWAUDIO.SYS
\MMOS2\CWAUDIO.INI
\MMOS2\CWAUDIO.BIN
\MMOS2\CWVAUDIO.SYS
\OS2\CWCONFIG.SY S
\MMOS2\DLL\AUDIOIF.DLL
\MMOS2\DLL\ AMPMXMCD.DLL

If IBM OPL3isinstalled :
\MMOS2\OPL3.SY S
\MMOS2\HEL P\OPL3.HLP
\MMOS2\DLL\OPL3RES.DLL

If IBM MPU401 isinstalled :
\MMOS2\M PU401.SY S
\MMOS2\DLL\MPURES.DLL

If either OPL3 or MPU401 areinstalled :
\MMOS2\INSTALL\MIDIPLAY.ICO
\OS2\BOOT\CLOCKO01.8YS
\OS2\BOOT\CLOCKO025Y S
\OS2\BOOT\TIMERO.SY S
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Appendix C
Files Modified on the Host Machine

Windows 95

CONFIG.SYS
The following line will be added to th&€ ONFIG.SYS file of the target host system

device=c:\windows\cs4232c.exe /W

AUTOEXEC.BAT

No changes will be made t)AUTOEXEC.BAT.

SYSTEM.INI & WIN.INI

No changes will be made taSSYSTEM.INI or WIN.INI.

Windows 3.1

CONFIG.SYS
The following line will be added to th&€ ONFIG.SYS file of the target host system

device=c:\crystal\cs4232c.exe
SET PATH =c:\crystal

AUTOEXEC.BAT

SET BLASTER=Awww Ix Dy Tz

where  www SoundBlaster 1/0 address, e.g., 220 or 240
X = SoundBlaster interrupt value, e.g., 5,7 or 9

y = SoundBlaster DMA channel, e.g., 0, 1, or 3

z
Pro compatible)

Type of SoundBlaster card, e.g., 4 for CS4232 (SoundBlaster

A typical setup for CS4232 would be:
SET BLASTER=A220 15 D1 T4
DOS command line mixer:

CS32MIX /C=13 /L=13
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where /IC CD mixer setting

/L

LINE mixer setting

SYSTEM.INI & WIN.INI

Theline ‘Crysta BAT = BAT,BAT,C:\crystal\csacbat1.exe,picturewill be added to the
[embedding] section of theWIN.INI. See Chapter 4 for information on theSY STEM.INI
entries.

Windows NT:
Changes Made To The System Registry

Upon installation of theCS32BA11 Business Audidrivers, the Registry under Windows NT is
modified. A snap shot of the typical changesthat occur when a CRD4236-1 isinstalled is shown on
figure 2.10. Notethat the details of the entries will vary depending on the specific hardware and
resour ce data assigned during the installation process.

To access the System Registry, select RUN from the Program Manager’s FILE option (or
from the START button menu if using Windows NT 4.0) type
“C:\WINNT35\SY STEM32\REGEDIT32” and press the OK button.

The area changed shown on in the following figure (for Windows NT 3.51) is:
HKEY_LOCAL_MACHINE

SYSTEM
CURRENTCONTROLSET
SERVICES
CS32BAl11
PARAMETERS
= Reg dito e
Registry Edit Tree V¥iew Security Options Window Help
= OCA A on Local Ma e =
5 HKEY_LOCAL_MACHINE +||AuxzGang : REG_DWORD : 0x1
CLONE Aux2hute : REG_DWORD : 0
HARDWARE AuxGang : REG_OWORD : 0x1
SAk AuxinGang : REG_DWORD : 0x1
CISECURITY Auxtdute : REG_DWORD : 0
SOFTWARE ChipType : REG_DWORD : 0x3
=1 5YSTEM Codecversion : REG_DWORD : (x4231
(1 Clone DecayRate : REG_DWORD : Dxc
(G0 ControlSetl01 DITHER : REG_DWORD : 0
(31 ControlSetii2 DMACaptureChannel : REG_DWORD : 0
(=1 CurrentControlSet DmaChannel : REG_DWORD : Ox1
Cantral Duplex: REG_DWORD : 0x1
=l Services HighPassFilter: REG_DWWORD : 0
1 Abinsdsk Input Panel Position X : REG_DWORD : 0x28
-G Afd Input Panel Position ' : REG_DWORD : 0x14
-0 AhalBdx InputSelection : REG_DWORD : Dx1
- CJ Ahal 74 Interrupt: REG_DWORD : 0x7
-3 aic? e InterruptRate | REG_DWORD : 0x8
G Alerter lAuw2volume : REG_DWORD : OxdBh4
00 Alwanys lAuxdnolume : REG_DWORD : Oxc000
3 amilnt lAwd/alume : REG_DWORD : Oxcdbhd
30 amsint LineGang : REG_DWORD : 0x1
=0 Arrow LineMixGang : REG_DWORD : Ox1
-1 atapi LineMixtdute : REG_DWORD : 0
1 Atdisk ILinetixvolume : REG_DWORD : DxdEkh4
1 Beep ILineV/olume : REG_DWORD : Dxc000
- Browser ILoopBackinputvolume : REG_DWORD : 0
-1 BusLaogic IMastervolume : REG_DWORD : xd76c
-G Busmouse IMicvolume : REG_DW/ORD : Oxc00D
-0 Codaudio Logicald232Part : REG_DWORD : 0x538
|- £ Cdfs Logical_SB_Paort: REG_DWORD : 0x220
-G citrus LogicalCdRomDew : REG_DWORD : 0
-3 ClipSry LogicalCdRomPart : REG_DWORD : 0x340
-3 Cagarray LogicalGameDev : REG_DWORD : 0
= cs3zhall LogicalGamePaort: REG_DWORD : 0x200
L noicalbdpud0Nes: . BEGDWOBI L oo e e e o e
1 Security Logicaltpud0lint: REG_DWORD : 0
-1 dac3sint +[JLogicaltpudil Fort: REG_DWORD : 0x330 ry
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0S/2

Based on your responses to input panels, several lines will be added to the OS/2
CONFIG.SY Sfile. If you do not know how to respond to the input panels, it is best to NOT
change the default settings and click the OK button. The following describes the
modifications made to your OS/2 CONFIG.SY Sfileif no settings are modified, based on
the device selected :

BASEDEV=CWCONFIG.SYS/P:534 /I:5/D:1,1 /SB:220 /M:NONE /FM:NONE
/JNONE /CD:NONE

DEVICE=C:\MMOS2\CWAUDIO.SYS/N:BSAUD1$/L:8

DEVICE=C:\MMOS2\CWVAUDIO.SYSBSAUD1$

If either OPL3 or MPU401 areinstalled :
BASEDEV=TIMERO0.SYS
DEVICE=C:\MMCB52\OPL3.SY S/P:388 /N:OPL 31%

DEVICE=C:\\MMOS2\M PU401.SY S/N:MPU4011%
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Appendix D
Frequently Asked Questions

How come my machine crasheswhen | try to play a wave filein Windows 95?

If you have a Diamond Stealth video card, make sure you have the latest driversfor it. Some of their
older drivers will cause this to happen.

When | try to play a wavefile, thefirst part of the wavefilejust repeats. Why?

Thisis an interrupt problem.

If you have used RESOURCE.EXE to program the Plug-and-Play data make sure your IRQ mapping
iscorrect in your INI file. The RESOURCE.EXE program is used to configure the Plug-and-Play
data. If you are an end user you will not have access to RESOURCE.EXE.

If you are using a 4236 and Windows 95 with version 1.20 drivers, thisis abug in the driver.
Rebooting will fix this problem and you should never see it again. Windows 95 driver version 1.21
and up fixes this problem.

How comel have sound in Windows 95, but when | got to DOS (or Boot to DOS) my sound doesn’t
work?

Your BIOS is setup for a“Plug and Play” operating system (OS) therefore your sound card is not
configured until you get into Windows 95. Also, when you exit Windows 95 your sound caradiis
configured because Windows 95 puts everything back the way it found it. Change your CMOS setup
to use “Plug-and-Play BIOS’ or sometimesit’s called “Use Setup Utility”.

Y our BIOS may not be configuring your card correctly. From DOS, run the CS4232C.EXE program
with a“/V” argument. Thiswill display what you card is actually set to. Make sure those settings
match your DOS software. If all the devices are disabled Change your CM OS setup to use “Plug-and-
Play BIOS’ or sometimesit’s called “Use Setup Utility”.

Edit your CONFIG.SY Sfile and place an “/O” argument at the end of the CS4232C.EXE driver.

This will force the card to be configured using the CS4232.IN1 file located in the Windows 95
Directory.

I changed from Windows 95 back to Windows 3.1x and now | can’t get my sound to work. Why?

Make sure you have obtained the Windows 3.1 drivers and installed them correctly.
Your BIOSissetto “Use PnP OS” or “Use ICU”. Change thisto “Use PnP BIOS” or “Use Setup

Utility”.
How can | manually setup my sound card?

Edit your CONFIG.SY Sfile and place an “/O” at the end of the CS4232C.EXE driver. Thiswill
override your “Plug-and-Play” BIOS (and Windows 95) and set your card to the settings specified in
the CS4232.IN1 file located in the Windows directory.

What isRESOURCE.EXE?

Thisis aprogram used to setup the Plug and Play resources that will be requested by your sound card.
End users will not have access to this utility because they do not need it.

Wherecan | find driversfor a CS423x based sound card?

Many PC manufacturers customize their audio hardware and software, so the best place for driver
updates is always the system or board manufacturer, rather than the audio chip manufacturer.

For alist of support numbers, look at:
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http://foundation.mit.edu/doc/pc-phonelist.txt

If you have a CS4231 or CS4248 based audio system, the drivers
were supplied and are maintained by the manufacturer

of the system or the digital interface device connected

to the codec.

If you purchased an Intel motherboard that uses the CS4232, and
need driver or installation help, call Intel Tech Support at
1-800-628-8686, menu choices 1,3,1.

If you have a CS4232 based audio system, then
generic CS4232 drivers are available from Microsoft. Try
ftp://ftp.microsoft.convservices/whgl/audio/drivers

CS4232 drivers are posted on the AST help web site at:
http://www.ast.com/files.htm

For CS4232 OS/2 Warp drivers, IBM has them posted on the following web site:
http://www.eur ope.ibm.com/getdoc/psmemea/pr ogser v/device/sound.html

How can | add Wavetable audio synthesisto my Intel motherboard?

If you purchased an Intel motherboard that uses the CS4232, and you wish to upgrade to Wavetable
audio synthesis, thenCrystal ake M ultimedia manufactures the Model 210 and Model 40 wavetable
synthesis add-in cards. Check outttp:\\www.crystalake.com for details, pricing and how to get one.

How do | get my MIDI player towork in Window NT?

Y ou need to install the MIDI driver that comes with Windows NT.

Go to Control Panel, double click Multimedia, click on the MIDI tab and make sure that the MIDI
output is MIDI Synth.

Go to the Control Panel and select Drivers. Add anew driver and select “MIDI Synthesizer” from
the bottom of thelist.

When | plug my sound card into my computer it wont boot. Why?

Some older BIOS could not handle the complexity of the CS423x’s Plug and Play resource and will
crash whilereading it. Request a BIOS upgrade from your manufacturer. Or, you could reprogram
your resource data with our ‘NULL’ resource data.

Some driver might be inadvertently writing to the sound card. One example isthe 3COM driver
3C5X9.COM 10/3/94. Thisdriver writesto I/O location 0x110 without checking to seeif thereis
hardware there. If the CS423x’s control port is at that location, the machine will hang. Try
manually configuring the card and move the control port to different locations.

How can | tell what resources my BIOS is setting my sound card to?

Boot to aDOS prompt and type “CS4232C /V”. The“/V” stands for verbose and will display the
settings for the Windows Sound System, Sound Blaster Pro, FM Synthesis, MPU-401 and Joystick.

How can | tell what resources Windows 95 is setting my sound card to?

Run the Device Manager and look at the properties of the Crystal CODEC. Use the resource tab to view
the current settings of the Crystal Sound card. The first DMA isfor playing and the second (if thereisa
second one) is for recording. The IRQ is shared by both Windows Sound System and Sound Blaster Pro.
The input/output ranges are Windows Sound System, FM Synthesis and Sound Blaster Pro, in that order.
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How do | change my input sour ce from Windows 95?

Bring up the mixer and choose Options/Properties from the main menu. Click on the Recording radio
button in the ‘ Adjust Volume for’ frame and select OK. The mixer will now show the inputs instead of
the outputs.

How do | uninstall thedriversfor my sound card in Windows 95?

Run the program that comes with Windows 95 called ‘REGEDIT.EXE’

Go to the sub-treeHKEY_LOCAL_MACHINE\Enum\ISAPNRINd delete all occurrences that match this wild
card ‘CSC???? DEV000?

Delete the sub-treeHKEY_LOCAL_MACHINE\Software\Microsoft\Windows\Cur rentVer sion\MS-D@$ptions\Crystal
Go to the sub-treeHKEY_LOCAL_MACHINE\System\CurrentControl Set\Control\InstalledrFile&&nd delete the files
a €s32ball.drv

cs32mix.exe

cs4232c.exe

cs4232.ini

cs4232ld.vxd

csfm.drv

cwaudio.bin

cwaudio.vxd

Go to the sub-treeHKEY_LOCAL_MACHINE\System\CurrentControl Set\Control\MediaResource8nd del ete the
folders

a AUX

MIDI

MIXER

WAVE

JOYSTICK

Shutdown Windows 95 into MS-DOS mode.

Remove the ‘DEVICE=CS4232C.EXE’ entry from the CONFIG.SY S

Delete these files from the Windows directory

a cs4232c.exe

a €s4232.ini

Delete these files from the Windows System directory

a cwaudio.vxd

cs4232.vxd

cs4232ld.vxd

cs32ball.drv

csfm.drv

D QD D D D D

QD O QO QD

QD O QO QD

Why does my computer boot slow?

This problem is due to the fact that you have Intel’ s Configuration Utility install in your CONFIG.SY S on
a system with a Plug and Play BIOS. There are several solutions to this.
If you are running Windows 95
a Remove Intel's configuration Utility by commenting out the line
‘DEVICE=DWCMCFG.SYS'’ in your CONFIG.SYS.
a If you have ‘DOS=UMB’ try using a different setting.
If you are running another non-Plug and Play operating system
a Remove Intel's configuration Utility by commenting our the line ‘DEVICE-
DWCMCFG.SYS'’ in your CONFIG.SYS. Also, make sure that your BIOS is setup for a
non-Plug and Play operating system. This is done by going into you CMOS setup and
making sure your Plug and Play options are set to ‘Use Setup Utility’ or ‘PnP OS
Disabled'.
a If you have ‘DOS=UMB’ try using a different setting.
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How come Windows 95 thinks | have a Windows Sound System Compatible sound card in my
system?
There might be an audio chip on the mother board that supports Windows Sound System. Try
disabling it in the Device manager.
Windows 95 might have detected a Windows Sound System device in the past and does not realize it
has been removed. Run the REGEDIT program that comes with Windows 95 and look in the sub-tree
HKEY_LOCAL_MACHINE\ENUM\ROOT. Look for afolder named * PNPB007 and delete it.
Reboot you PC and the Windows Sound System device should no longer show up in the Device
Manager. If it does, then you most likely have two audio CODECS in your PC. One must be
disabled from the device manager.

How come Windows 95 thinks | have a Sound Blaster Pro or compatible sound card in my system?

There might be an audio chip on the mother board that supports Sound Blaster Pro. Try disabling it
in the Device manager.

Windows 95 might have detected a Sound Blaster device in the past and does not realize it has been
removed. Runthe REGEDIT program that comes with Windows 95 and look in the sub-tree
HKEY_LOCAL_MACHINE\ENUM\ROOT. Look for afolders named * PNPB00O, * PNPB001,
*PNPB002 and delete them. Reboot you PC and the Sound Blaster device should no longer show up
in the Device Manager. If it does, then you most likely have two audio CODECS in your PC. One
must be disabled from the device manager.

Why do | get a message that says“VSNDSY S.386 not present” ?

If you are using Windows 3.1 and have a plug and play BIOS, you need to change the setting that lets
aplug and play operating system configure the hardware to BIOS configuration of hardware.

If you are using Windows 95 then you need to install Windows 95 driversinstead of Windows 3.1
drivers. Y ou may also need to change the BIOS setting to allow the plug and play operating system to
configure the hardware.

Why do | get a message that says“ CSFM .DRV must bereplaced with a version compatible with
VSNDSY S.386" ?

Why arethedevicesin Hardware Manager under “ Sound, video and game controllers’ marked
with ared X and | am getting no sound?

Look at the properties page of a device that is marked with ared X. Inthe “General” tab in the
“Device usage” box you may have unchecked the box labeled “ Original Configuration (Current)” or
on some notebooks Undocked Config (Current)”.
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