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that mode. For standard 16-color VGA graphics, this would be set to a four. For standard 
Packed-pixel Modes, the field would be set to a '1 '. 

The BitsPerPixel field specifies the total number of bits that define the color of one pixel. For 
example, a standard VGA Four-plane 16-color Graphics Mode would have a four in this field 
and a packed-pixel 256-color Graphics Mode would specify a eight in this field. The number 
of bits per pixel per plane can normally be derived by dividing the BitsPerPixel field by the 
NumberOfPlanes field. 

The MemoryModel field specifies the general type of memory organization used in this 
mode. The following models have been defined: 

OOh= Text Mode 
01 h= CGA graphics 
02h= Hercules graphics 
03h= Four-plane planar 
04h= Packed pixel 
05h= Non-chain4, 256 color 
06h= Direct Color 
07h= YUV 
08h-Ofh= Reserved, to be defined by VESA 
10h-ffh= To be defined by OEM 

In Version 1.1 and earlier of the VESA Super VGA BIOS Extension, Direct Color 1 :5:5:5, 
8:8:8, and 8:8:8:8 are defined as Packed Pixel model with 16, 24, and 32 bits per pixel, re­
spectively. In Version 1.2 and later of the VESA Super VGA BIOS Extension, it is recom­
mended that Direct-color Modes use the Direct-color MemoryModel and use the MaskSize 
and FieldPosition fields of the ModelnfoBlock to describe the pixel format. BitsPerPixel is 
always defined to be the total size of the pixel, in bits. 

The NumberOfBanks is the number of banks in which the scanlines are grouped. The re­
mainder from dividing the scanline number by the number of banks is the bank that contains 
the scan line and the quotient is the scan line number within the bank. For example, CGA 
graphics modes have two banks and Hercules® Graphics Mode has four banks. For modes 
that don't have scanline banks (such as VGA Modes ODh-13h), this field should be set to a 
'1'. 

The BankSize field specifies the size of a bank (group of scanlines) in units of 1 K byte. For 
CGA and Hercules graphics modes this is a eight, as each bank is 8192 bytes in length. For 
modes that don't have scanline banks (such as VGA Modes ODh-13h), this field should be 
set to a '0'. 

The NumberOflmagePages field specifies the number of additional complete display imag­
es that will fit into the VGA memory, at one time, in this mode. The application may load more 
than one image into the VGA memory if this field is a non-zero, and flip the display between 
the images. 

The Reserved field has been defined to support a future VESA BIOS extension feature and 
will always be set to a '1' in this version. 

The RedMaskSize, GreenMaskSize, BlueMaskSize, and RsvdMaskSize fields define the 
size, in bits, of the red, green, and blue components of a Direct-color Pixel. A bit mask can 
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be constructed from the MaskSize fields using simple shift arithmetic. Example MaskSize 
values for Direct-color 5:6:5 Mode would be 5,6,5, and 0, for the red, green, blue, and re­
served fields, respectively. The MaskSize fields should be set to a '0' in modes using a Mem­
oryModel that does not have pixels with component fields. 

The RedFieldPosition, GreenFieldPosition, BlueFieldPosition, and RsvdFieldPosition fields 
define the bit position within the Direct-color Pixel or YUV pixel of the least-significant bit of 
the respective color component. A color value can be aligned with its pixel field by shifting 
the value left by the FieldPosition. Example FieldPosition values for Direct-color 5:6:5 Mode 
would be 11, 5, 0, and 0, for the red, green, blue, and reserved fields, respectively. The 
FieldPosition fields should be set to a '0' in modes using a MemoryModel that does not have 
pixels with component fields. 

The DirectColorModelnfo field describes important characteristics of Direct-color Modes. Bit 
DO specifies whether the color ramp of the DAC is fixed or programmable. If the color ramp 
is fixed, then it cannot be changed. If the color ramp is programmable, it is assumed that the 
red, green, and blue lookup tables can be loaded using a standard VGA DAC Color Regis­
ters BIOS Call (AX=1012h). Bit D1 specifies whether the Rsvd field of the Direct-color Pixel 
can be used by the application or is reserved, and thus unusable. 

00= Color ramp is fixed/programmable 
0= Color ramp is fixed 
1 = Color ramp is programmable 

01 = Rsvd field is usable/reserved 
0= Rsvd field is reserved 
1 = Rsvd field is usable by the application 

The MapFuncAddr specifies the address of the mapping function. The mapping function can 
be invoked either through VESA BIOS Function 06h, or by calling the function directly. A di­
rect call will provide a faster memory mapping than using INT 10h, and is intended to be 
used by high-performance applications. 

NOTE: Version 1.1 and later VESA BIOS extensions will zero-out all unused fields in the Mode In­
formation Block, always returning exactly 256 bytes. This facilitates upward compatibility with 
future versions of the standard, as any newly-added fields will be designed such that values 
of zero will indicate nominal defaults or non-implementation of optional features. (For exam­
ple, a field containing a bit-mask of extended capabilities would reflect the absence of all 
such capabilities.) Applications that wish to be backwards-compatible to Version 1.0 VESA 
BIOS extensions should pre-initialize the 256-byte butter before calling Return Super VGA 
mode Information. 

4.4.4 Function 02h - Set Super VGA Video Mode 

This function initializes a video mode. The BX Register contains the video mode number. 
The format of VESA Mode numbers is described in Section 2. If the mode cannot be set, the 
BIOS should leave the video environment unchanged and return a failure error code. 

Input: AH= 4Fh Super VGA support 
AL= 02h Set Super VGA Video Mode 

December 1993 

BX= Video mode 
00-014= Video mode number 
015= Clear memory flag 
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Output: AX= Status 

Clear video memory 
Don't clear video memory 

All other registers are preserved. 

4.4.5 Function 03h - Return Current Video Mode 

This function returns the current video mode in BX Register. The format of VESA Video 
Mode numbers is described in Section 2 of this document. 

Input: AH= 4Fh Super VGA support 
AL= 03h Return current video mode 

Output: AX= Status 
BX= Current video mode number 
All other registers are preserved. 

NOTE: In a standard VGA BIOS, Function OFh (Read current video state) returns the current video 
mode in the AL Register. In 07 of AL Register, it also returns the status of the Memory Clear 
Bit (07 of 40:87). This bit is set if the mode was set without clearing memory. In this Super 
VGA Function, the Memory Clear Bit will not be returned in BX Register since the purpose of 
the function is to return the video mode only. If an application must obtain the Memory Clear 
Bit, it should call VGA BIOS Function Fh. 

4.4.6 Function 04h - Save/Restore Super VGA Video State 

These functions provide a mechanism to save and restore the Super VGA video state. The 
functions are a superset of the three subfunctions under standard VGA BIOS Function 1 Ch 
(Save/restore video state). The complete Super VGA video state (except video memory) 
should be saveable/restorable by setting the requested states mask (in the CX Register) to 
OOOFh. 

Input: 

Output: 

Input: 

Output: 

AH= 4Fh Super VGA support 
AL= 04h Save/Restore Super VGA video state 
OL= OOh Return save/restore state buffer size 
CX= Requested states 

00= Save/restore video hardware state 
01 = Save/restore video BIOS data state 
02= Save/restore video OAC state 
03= Save/restore Super VGA state 

AX= Status 
BX= Number of 64-byte blocks to hold the state buffer 
All other registers are preserved. 

AX= 4Fh 
AL= 04h 
OL= 01h 
CX= 
ES:BX= 

AX= Status 

Super VGA support 
Save/Restore Super VGA video state 
Save Super VGA video state 
Requested states (see above) 
Pointer to buffer 
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All other registers are preserved. 

Input: AH= 4Fh Super VGA support 
AL= 04h Save/Restore Super VGA video state 
DL= 02h Restore Super VGA video state 
CX= Requested states (see above) 
ES:BX=Pointer to buffer 

Output: AX= Status 
All other registers are preserved. 

4.4.7 Function OSh - CPU Video Memory Window Control 

This function sets or gets the position of the specified window in the video memory. The 
function allows direct access to the Hardware Paging Registers. To use this function prop­
erly, the software should use VESA BIOS Function 01 h (Return Super VGA Mode informa­
tion) to determine the size, location, and granularity of the windows. 

Input: 

Output: 

Input: 

Output: 

AH= 4Fh 
AL= OSh 
BH= OOh 
BL= 

DX= 

0= 
1= 

AX= Status 
See note below. 

AH= 4Fh 
AL= OSh 
BH= 01h 
BL= 

AX= 
DX= 

0= 
1= 

See note below. 

Super VGA support 
Super VGA video memory window control 
Select super VGA video memory window 
Window number 
Window A 
WindowB 
Window position in video memory 
(in window granularity units) 

Super VGA support 
Super VGA video memory window control 
Return super VGA video memory window 
Window number 
Window A 
WindowB 

Status 
Window position in video memory 
(in window granularity units) 

NOTE: This function is also directly accessible through a far call from the application. The address 
of the BIOS function may be obtained by using VESA BIOS Function 01 h, return Super VGA 
Mode information. A field in the ModelnfoBlock contains the address of this function. Note 
that this function may be different among video modes in a particular BIOS implementation 
so the function pOinter should be obtained after each set mode. 

In the far call version, no status information is returned to the application. Also, in the far call 
version, the AX and OX Registers will be destroyed. Therefore if AX and/or OX Register 
must be preserved, the application must do so prior to making the far call. 

The application must load the input arguments in BH, BL, and OX Registers (for set window), 
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but does not need to load either AH or AL Register to use the far call version of this function. 

4.4.8 Function 06h - Set/Get Logical Scanline Length 

This function sets or gets the length of a logical scan line. This function allows an application 
to set up a logical video memory buffer that is wider than the displayed area. Function 07h 
then allows the application to set the starting position that is to be displayed. 

Input: AH = 4fh 
AL = 06h 
BL = OOh 
CX= 

Output: AX= 
BX= 
CX= 
DX= 

Input: AH = 4fh 
AL = 06h 
BL = 01h 

Output: AX= 
BX= 
CX= 
DX= 

Super VGA Support 
Logical Scan line Length 
Select Scanline Length 
Desired Width in Pixels 

Status 
Bytes Per Scanline 
Actual Pixels Per Scanline 
Maximum Number of Scanlines 

Super VGA Support 
Logical Scan line Length 
Return Scan line Length 

Status 
Bytes Per Scanline 
Actual Pixels Per Scanline 
Maximum Number of Scanlines 

NOTE: The desired width in pixels may not be achievable because of VGA hardware considerations. 
The next larger value will be selected that will accommodate the desired number of pixels, 
and the actual number of pixels will be returned in CX Register. BX Register returns a value 
that, when added to a pOinter into video memory, will point to the next scanline. For example, 
in a Mode 13h this would be 320, but in Mode 12h this would be 80. DX Register returns the 
number of logical scanlines based upon the new scanline length and the total memory in­
stalled and usable in this display mode. This function is also valid in text modes. In text 
modes, the application should determine the current character cell width through VESA 
Function 1 (or VGA BIOS Function 1 BH), multiply that times the desired number of charac­
ters per line, and pass that value in the CX Register. 

4.4.9 Function 07h - Set/Get Display Start 

This function selects the pixel to be displayed in the upper-left corner of the display from the 
logical page. This function can be used to pan and scroll around logical screens that are 
larger than the displayed screen. This function can also be used to rapidly switch between 
two different displayed screens for double-buffered animation effects. 

Input: AH= 4fh Super VGA Support 
AL= 07h Display Start Control 
BH= OOh Reserved and must be a '0' 
BL = OOh 
CX= First Displayed Pixel In Scanline 
DX= First Displayed Scanline 

Output: AX= Status 

Input: AH= 4fh Super VGA Support 
AL= 07h Display Start Control 
BL= 01h Return Display Start 
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Output: AX= 
BH = 
CX= 
DX= 

Alpine Family Technical Reference Manual 

Status 
OOh Reserved and will be a '0' 
First Displayed Pixel In Scanline 
First Displayed Scanline 

NOTE: This function is also valid in text modes. In text modes, the application should find out the 
current character cell width through VESA Function 1 (or VGA BIOS Function 1 BH), multiply 
that times the desired starting character column, and pass that value in the CX Register. It 
should also multiply the current character cell height times the desired starting character row, 
and pass that value in the OX Register. 

4.4.10 Function 08h - Set/Get DAC Palette Control 

This function queries and selects the operating mode of the DAC Palette. Some DACs are 
configurable to provide 6 bits, 8 bits, or more of color definition per red, green, and blue pri­
mary color. The DAC Palette width is assumed to be reset to standard VGA 6 bits per pri­
mary during a standard or VESA Set Super VGA Mode (AX=4F02h) call. 

Input: AH= 4fh Super VGA Support 
AL= OSh Set/Get DAC Palette Control 
BL= OOh Set DAC Palette Width 
BH= Desired number of bits of color per primary 

(Standard VGA = 6) 

Output: AX= Status 
BH= Current number of bits of color per primary 

(Standard VGA = 6) 

Input: AH= 4fh Super VGA Support 
AL= OSh Set/Get DAC Palette Control 
BL= 01h Get DAC Palette Width 

Output: AX= Status 
BH= Current number of bits of color per primary 

(Standard VGA = 6) 

An application can determine if DAC switching is available by querying Bit DO of the Capa­
bilities field of the VgalnfoBlock structure returned by VESA Return Super VGA Information 
(AX=4FOOh). The application can then attempt to set the DAC Palette width to the desired 
value. If the Super VGA is not capable of selecting the requested palette width, then the next 
lower value that the Super VGA is capable of selecting. The resulting palette width is re­
turned. 

4.4.11 Function 10h - Display Power Management Extensions 

The following three functions are defined by VESA as a proposal for VBE/PM which is a soft­
ware interface to DPMS: Report Display Power Management Capabilities, Set Power State, 
and Get Power State. These functions are included to specify the Cirrus Logic implementa­
tion of display power management. For questions regarding VESA, VBE/PM, or DPMS, 
please refer to the Video Electronics Standards Association. The contact information is at 
the beginning of this section. 

Report VBE/PM Capabilites 

Input: 

December 1993 

AH= 
AL= 

4fh 
10f 

Super VGA Support 
VBE/PM Services 
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Output: 

BL= 
ES:DI= 

AX= 
BH= 

BL= 

Set Display Power State 

Input: 

Output: 

AH= 
AL= 
BL= 
BH= 

AX= 
BH= 

Get Display Power State 

Input: 

Output: 

AH= 
AL= 
BL= 

AX= 
BH= 

OOh Report VBE/PM Capabilities 
Null pOinter, must be 0000:0000 in version 1.0 

Status 
Power saving state signals support by the controller: 
1 = supported, 0 = not supported 
bit 0 STAND BY 
bit 1 SUSPEND 
bit 2 OFF 
bit 3 REDUCED ON (not supported by DPMS 1.0) 
bit 4-7 reserved 
VBE/PM Version number 
bits 7:4 Major Version number 
bits 3:0 Minor Version number 

4th Super VGA Support 
10h VBE/PM Services 
01 h Set Display Power State 
Requested Power State 
OOh ON 
01h STAND BY 
02h SUSPEND 
04h OFF 
08h REDUCED ON (not supported by DPMS 1.0) 

Status 
Unchanged 

4fh Super VGA Support 
10h VBE/PM Services 
02h Get Display Power State 

Status 
Display Power State 
OOh ON 
01h STAND BY 
02h SUSPEND 
04h OFF 
08h REDUCED ON (not supported by DPMS 1.0) 
bits 7:4 are reserved and 
should be ignored to ensure upward compatability. 

5. EXTENDED MODES IN RAM 

5.1 Extensions to the Save Area Table 

The Cirrus Logic BIOS (standard versions) supports VGA-compatible modes along with a 
set of extended modes. OEMs may add new modes to the system, or redefine existing 
modes that are in the VGA ROM by manipulating the BIOS Save Area Table pointed to by 
0040:00A8. This table is located in ROM after the system is booted. Any changes must be 

Copyright 1993 - Cirrus Logic, Inc. El - 27 December 1993 



APPENDIX E1- VGA BIOS SPECIFICATION Alpine Family Technical Reference Manual 

made in a RAM copy. The Cirrus Logic BIOS has extended the definition of this table with 
'negative' offsets that point to Cirrus Logic-BI~S-defined parameters. The compatible table, 
along with the defined extensions is listed below. 

Offset Type Description 

-14h dword Ptr to next negative offset table in linked list 

-10h word Set to 04h if offset -14h is valid ptr, set to OOh if this link is the 
last in RAM. To block all ROM-based modes, set this field to 
04h, and offset -14 to 0:0 

-OEh word Size of supplemental table 

-OCh dword Ptr to extended mode supplemental parameters 

-OSh dword Ptr to extended mode standard parameters 

-04h word Number of extended video modes 

-02h word 'RV' identifier 

OOh dword Pointer to standard mode standard parameters 

04h dword Dynamic saver area pointer (palette save area) 

OSh dword Alpha mode auxiliary character generator ptr 

OCh dword Graphics mode auxiliary character generator ptr 

10h dword Secondary save pointer 

14h dword Reserved and set to a zero 

18h dword Reserved and set to a zero 

5.2 BIOS Processing 

The Cirrus Logic BIOS will determine what mode to select by processing a linked list of ex­
tended mode supplemental parameters tables, while evaluating several factors such as 
memory size, monitor type, memory clock, and the chip set that it is running on. Traveling 
from the top down, the BIOS will service a mode set request once all factors have been sat­
isfied. A mode that has multiple horizontal frequencies must be sequentially ordered from 
the highest frequency at the top to the lowest on the bottom. This ensures that the BIOS will 
always set the correct mode for the given monitor type. 

Modes can be added to the BIOS by manipulating the structure described above. The BIOS 
will always search for the RAM-defined links first to satisfy a mode set request. If it cannot 
find a mode based on the current configuration of the video subsystem, the ROM tables will 
then be scanned. 

If new modes are to be added to the BIOS by defining them in RAM, a TSR need only modify 
the negative offsets described above (Le., higher refreshes of previously defined modes, or 
entirely new mode numbers). If modes are to be redefined, special care must be taken. If a 
TSR modifies a particular frequency of a mode that has higher frequencies already defined 
in ROM, all frequencies must be redefined in RAM. 
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5.3 Extended Mode Supplemental Parameters 

The table below describes what the BIOS expects in the supplemental structure discussed 
above. 

Offset Size Description 

00 byte Video mode number 

01 word VESA video mode number 

03 word Horizontal resolution 

05 word Vertical resolution 

07 byte Bits per color 

08 byte Character width 

09 byte Character height 

OA byte VESA memory model (Define in VESA Function 1) 

OB byte VESA mode attributes (Defined in VESA Function 1) 

OC byte Refresh Rate Fixup Index 

00 byte Standard Parameter List Index 

OE byte Reserved 

OF byte Bit Pattern for Supported Chips 

10 byte Memory required, in 64K blocks 

11 byte Bit mask of monitors (3:0 Max Vert Res; 4:6 Req Freq; 7 Res) 

12 byte SR07, Extd Sequ Ctrl 

13 byte SROF, DRAM Ctrl 

14 byte SROE, VCLK3 numerator 

15 byte SR1 E, VCLK3 denominator 

16 byte GROB, Grfx Extensions 

17 byte CR19, Interlace end 

18 byte CR1A, Misc Ctrl 

19 byte CR1B, Display Ctrl 

1A byte DACEXT, DAC Hidden Register 

1B byte SR 16: 70 ns Performance Timing 

1C byte SR16: 60 ns Performance Timing 
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Introduction 
This document describes the features of the Display Driver and Utility Software Package for the 
GD543X VGA controllers, version 1.00. It provides general technical information about the 
package, which applications are supported and how to customize the installation procedures. 
The package will enable you to quickly go into production with thoroughly tested and 
competitive supporting software for the GD543X. It provides camera ready end-user 
documentation. The software, including an easy to use install program and procedures, is ready 
for shipment to the end-user. 
The software diskettes contain both end-user utility software and display device drivers to take 
advantage of the extended capabilities of the GD543X. 
The software utilities provide the user with a simple way to install, configure and operate the 
enhanced features of the GD543X. 

Release 1 .00 notes 
• The linear addressing Windows 3.1 drivers used in this release are configured by the 

installation utility to locate the linear frame buffer at 64MB. The CIRRUS LOGIC VL Bus 
demo card uses a 64MB address and is compatible with these drivers. Note that ISA Bus 
designs are limited to 16MB and are not supported by this installation. 

• Please note that the 8x14 font is not included in the BIOS so that room for extended modes, 
additional refresh rates, and VESA functionality could be included. When programs use the 
BIOS to write 8x14 characters (in mode 55h, for example), the 8x16 font is used with the 
bottom two scan lines deleted. This results in truncation of characters with descenders such 
as "y" and "j". Also note that programs which request that the BIOS return a pointer to the 
8x14 ROM font, then directly write characters to the screen, will be given a pointer to the 8x16 
font. Programs such as DOSSHELL and Norton use this for graphics 25 and 34 line modes. 
The utility TSRFONT will load a RAM copy of the 8x14 font, and will restore normal 
operation to programs which use the 8x14 font in the above two methods. The TSRFONT 
utility is installed from the DOS Drivers & Utilities disk by selecting the GD543X utilities 
selection. Users who frequently use modes requiring the 8x14 font should place this utility in 
their AUTOEXEC.BAT file. 

Problems fixed since last BETA release 
• The CLMode center adjust doesn't work in video modes 58h and higher. The CENTER COM 

file looks changed, the date, size and time is indeed different when you reboot, but it still 
doesn't save any new screen savings. This problem has been fixed. 

• In WinMode, when 1280xl024x16 million colors and any other resolution is selected, the 
1280xl024 resolution is not grayed out on the 4M board. This problem has been fixed. 

• In Windows grayed out text disappears at 256 colors when the background is gray. This 
problem has been fixed. 

• Windows drivers in 256 colors for OS/2 for Windows when used with 4MB of DRAM, 
several problems are observed with BitBLT and cursor. This problem has been fixed. 

• Select a windowed DOS session, set mode 0, 1, 2,4, 5, or 6. The display is corrupted. This 
problem has been fixed. 

• In Windows, with several open applications, the display gets corrupted after switching 
among applications (with ALT-TAB or dragging boxes). Examples of such applications are 
PageMaker 5.0, Microsoft Works v2.0, and WFW v6.0. The problem appears with the 
CIRDRV in color depths of 256 or above. This problem has been fixed. 
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• In Windows, when using mode 6C (1280x1024x16 colors) at 60Hz refresh, two mouse 
pointers are present. This mode exceeds the capabilities of the GD5434. When mode 6C is 
selected, an 87 Hz interlaced refresh will be used. Mode 60 (1280x1024x256 colors) should be 
used when a 60 Hz refresh is desired. WinMode will correctly select the lower refresh rate 
when mode 6C is selected. 

• When running After Dark for Windows v2.0, two modules display "snow". This problem 
exists with 256 colors only. The modules are "Sa tori" and "Kaleidoscope". This problem has 
been fixed. 

• OS/2 2.1- the files on the diskette are packed using different version of the pack/unpack 
utility. This makes installation impossible. This problem has been fixed. 

• AutoCAD v12 does not display a selection for 800x600x16 million colors. In addition, the 
selections for 1024x768x64k colors and 1280x1024x256 colors do not work correctly. This 
problem has been fixed. 

• AutoCAD is missing 2 modes for 4 MB boards. Missing modes are 1280x1024x64K, and 
1280x1024x32K. This problem has been fixed. 

• There are generic drivers available for MicroStation. There are no CIRRUS LOGIC drivers 
available yet. 

• In Microsoft Visual C++, the buttons which are supposed to be grayed out (in App. Studio, 
for example), are coming up green in 16 million color modes. This problem has been fixed. 

Utility Issues: 

• The SetRES utility has been replaced with a new program called WinMode. WinMode has all 
the capabilities of SetRES and has added the following functions: 

- Select monitor refresh rates for all resolutions in Windows 3.1. 

- Adjust memory available for font caching. 

The main dialog is the same as that in the installation utility. This will make it easier for users to 
become familiar with its operation. 

Known problems in Release 1 .00 
• While using 800x600x16 million colors in AutoCAD, part of the right screen is missing. 
• In AutoCAD release 12, when using the 16 color drawing modes, after erasing a drawing, 

several dots are not correctly erased from the display. Selecting REGEN will correctly redraw 
the screen at this point. 

Installation utility 
The INST ALL.EXE program on diskette one will copy the user specified files (device drivers or 
utilities) to the appropriate directory on the user's hard disk. The user may specify any disk drive 
as the destination. Also, for each display driver or utility, the user may specify the destination 
directory. The user must then configure the application to use the driver. 
The DOS Installation Utility may be modified to add OEM specific files to the installation process. 
You may choose to delete some files from the CIRRUS LOGIC supplied driver diskettes. If you 
choose to delete files from the diskettes, you must alter the Installation Utility to not reference the 
deleted files. 
Please see the section 'Modifying the driver and utility package' for more information about 
changing the installation procedures. 
A separate INSTALL.EXE program is included on the Windows 3.1 driver disk, and is used to 
install the Windows 3.1 drivers and utilities. 
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Supported Display Drivers 

The following environments and/ or applications are supported in this package. 

Product Name 
AutoCAD vll, v12 

Autoshade v2 

3D Studio vI, v2 

MS Windows v3.1 

Windows NT 

Lotus 123 v2.x 
Lotus 123 v3.x 
OS/2v2.1 
WordPerfect v5.1 
WordStar v5.5-v7.0 
MSWord v5.x 

Supported Resolutions 
640x480, 800x600, 1024x768, 1280x1024 -16 colors 
640x480, 800x600, 1024x768, 1280x1024 - 256 colors 
640x480, 800x600, 1024x768 - 32,768 colors 
640x480, 800x600, 1024x768 - 65,536 colors 
640x480, 800x600, 1024x768 -16.8 million colors 
640x480, SOOx600, 1024x768, 1280x1024 - 256 colors 
640x480, SOOx600, 1024x768 - 32,768 colors 
640x480, SOOx600, 1024x768 - 65,536 colors 
640x480, SOOx600, 1024x768 - 16.8 million colors 
640x480, 800x600, 1024x768, 12S0x1024 - 256 colors 
640x4S0, 800x600, 1024x768 - 32,768 colors 
640x480, SOOx600, 1024x768 - 65,536 colors 
640x480, 800x600, 1024x768 -16.S million colors 
640x480, SOOx600, 1024x768, 1280x1024 - 16 colors 
640x480, SOOx600, 1024x768, 12S0x1024 - 256 colors 
640x480, 800x600, 1024x768, 12S0xl024 - 65,536 colors 
640x480, SOOx600, 1024x76S -16.S million colors 
640x480, 800x600, 1024x768, 1280x1024 - 16 colors 
640x480, 800x600, 1024x768, 12S0x1024 - 256 colors 
132x25 - 16 (text), 132x43 - 16 (text), SOOx600 - 16 colors 
800x600, 1024x768 -16 colors 
640x4S0, 800x600, 1024x76S - 256 colors 
132x25 - 16 (text), 132x43 - 16 (text), SOOx600, 1024x76S - 16 colors 
SOOx600, 1024x768 -16 colors 
132x25 - 16 (text), 132x43 - 16 (text), SOOx600 - 16 colors 
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Notice 

This document describes a potential application of Cirrus Logic 
integrated circuits. No warranty is given for the suitability of the 
circuitry or program code described herein for any purpose other 
than demonstrating functional operation. Cirrus Logic believes this 
information is accurate and reliable. However, it is subject to 
change without notice. No responsibility is assumed by Cirrus 
Logic for the use of this information, nor for infringements of 
patents or other rights of third parties. This document implies no 
license under patents or copyrights. 
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Introduction 
This document describes the features of the VGA BIOS and Utility Software Package for the 
GD543X VGA controller, version 1.00A. This document provides general technical information 
about the package and the release. 

Apart from these release notes, the release package contains the following items: 

• External Software Specification (which describes the extended Interrupt 10h function calls) 
• OEM System Integration Tool documentation (which allows the OEM to customize the binary 

image of the BIOS without making source code changes) 
• License Agreements 
• BIOS Testing Procedures 
• Sample Product Deficiency Report forms (used to report software problems) 
• Registration form 
• Software Diskettes 

Problems fixed in v 1 .OOA 
The following errata items have been corrected by the 1.0DA BIOS release. 

• DPMS support - recovery from power savings modes is supported while in direct color 
modes. 

• The PO data structure class has been corrected at offset 1BD and 1BF. These bytes have been 
swapped to conform to little-endian support requn-ements. 

Notes for vl.OOA 
• Please note that the 8x14 font is not included in the BIOS so that room for extended modes, 

additional refresh rates, and VESA functionality could be included. When programs use the 
BIOS to write 8x14 characters (in mode 55h, for example), the 8x16 font is used with the 
bottom two scan lines deleted. This results in truncation of characters with descenders such as 
"y" and "j". Also note that programs which request that the BIOS return a pointer to the 8x14 
ROM font, then directly write characters to the screen, will be given a pointer to the 8x16 font 
Programs such as DOSSHELL and Norton use this for graphics 25 and 34 line modes. The 
utility TSRFONT will load a RAM copy of the 8x14 font, and will restore normal operation to 
programs which use the 8x14 font in the above two methods. The TSRFONT utility is installed 
from the DOS Drivers & Utilities disk by selecting the GD543X utilities selection. Users who 
frequently use modes requiring the 8x14 font should place this utility in then­
AUfOEXEC.BAT file. 

Problems fixed since last release 
• Mode 76h with 1MB should not be available. 
• Mode 65h and 67h with 72 and 75Hz refresh should not be available with 1MB. 
• Mode 6Ch with 60 Hz refresh should not be available as it exceeds the CL-GD5434 

specification 
• The following procedure will leave lines on the screen - set mode 4, then execute DIR, then 

execute CLS. This problem has been fixed. 
• Setting a monitor type does save the new monitor type in EEPROM. It is necessary to set the 

monitor type each time the system is restarted. In addition, the monitor type is not saved 
across a warm boot. This creates a problem with programs such as SVGA (OS/2 installation). 
This problem has been fixed. 
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• On a IMbyte VESA VL configuration, CLMode reports 256 Kbytes. This problem has been 
fixed. 

• VESA Power Management problem - character corruption in text modes has been observed 
when switching to ON from SUSPEND or OFF. This problem has been fixed. 

Known problems in Release 1.OOA 
• VPIC - when using 800x600x16 million colors, the picture is displayed in 256 colors. 
• White border with mode D. The following procedure will leave a white border on the screen. 

Set mode D, then execute test program BOX.EXE, then execute DIR. This is a problem with 
the CL-GD5434. There is no known work-around at this time 

License requirement 
To distribute the VGA BIOS and utilities to end-users, you must obtain a License for Distribution 
of Executable Software from CIRRUS LOGIC. Such license is required for each different ORRUS 
LOGIC VGA product that you intend to ship CIRRUS LOGIC software with. If you don't have a 
valid license, you may evaluate the software, but you may not distribute, duplicate or sublicense 
the software. 

Please refer to Section Six of this package, License Agreements, for blank copies of the License 
Agreement 

Quality Control 
The VGA BIOS and Utility Package has been thoroughly tested for bugs and compatibility 
problems. The CIRRUS LOGIC Software Quality Assurance Group follows a rigorous and 
extensive testplan to ensure the highest quality level possible. 

Should any problems arise with the package, please report those issues to CIRRUS LOGIC on the 
Problem Description Report forms, available in section seven of this package. 

Selecting BIOS type 
The VGA BIOS and Utility Package contains three different directories of BIOS binary images. 
Each directory will contain a VL Bus image which can execute from either COOO or EOOO 
segments, and a PCI Bus image. The BIOS binary are images in the ADAPTER directory are 
designed to work on an adapter card and do not contain any CGA or MDA (Hercules 
monochrome) support. The BIOS binary images in the other directories (MB-46E8 and MB-3C3) 
are functionally equivalent to an IBM motherboard VGA BIOS. 

The adapter BIOS supports the standard adapter VGA sleep mechanism at 46E8h. The mother 
board BIOS is provided in two versions. The first supports the 46E8h (adapter) sleep mechanism. 
The second uses the 3C3h (motherboard) sleep mechanism. 

Each of these BIOS types contain a number of separate images for different applications. These 
BIOS files are located on the diskette included in this package. See the last page of this document 
for the appropriate file names. 
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Collateral Documentation 

Revision 1.2 

This book is released as of April 5, 1994. The following additional information regarding 
the CL-GD543X family is available as of this date. 

Alpine VGA Family- CL-GD543X Technical Reference Manual: 385439-003: March 1994 
Alpine Family VGA GUI Accelerators Databook: (Reprinted from Chapter 3 of the TRM): March 1994 
Alpine Family VGA GUI Accelerators Product Bulletin: 355439-003 (Included in Databook): March 1994 
BIOS Release Kit: GDB543X-X-B100P, February 1994 
Driver Release Kit: GDB543X-X-D1 OOP, February 1994 

February 1994 
APPLICATION BOOK - REVISION 1.2 
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CL-GD5434 

Dec 7,1993 

CL-GD5434 Rev AE (Production A) Errata 

Notice 

This document describes a potential application of Cirrus Logic 
integrated circuits. No warranty is given for the suitability of the 
circuitry or program code described herein for any purpose other 
than demonstrating functional operation. Cirrus Logic believes this 
information is accurate and reliable. However, it is subject to 
change without notice. No responsibility is assumed by Cirrus 
Logic for the use of this information, nor for infringements of 
patents or other rights of third parties. This document implies no 
license under patents or copyrights. 
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CL-GD5434 

The following two errata have been noted on PCI Bus configuration of the CL­
GD5434 Rev AE (production A) silicon. These items will be fixed in the next revi­
sion (Rev AF) of silicon. 

1- PCI Bus: Reads to B800:0 fail when memory is disabled 
Memory reads in the range B800:0 through BFFF:F cause the system to hang if memory is disabled and 
the CL-GD5434AE is configured for PCI bus. 

Workaround: Always use the Cirrus Logic, Inc. supplied BIOS as an adapter BIOS or Motherboard BIOS 
to initialize the CL-GD5434 before any display memory reads are executed. 

2- PCI Bus: Memory-mapped I/O 
Memory-mapped 1/0 fails when the CL-GD5434AE is configured for PCI bus and operating in a system 
where the FRAME# during memory write cycles is two clocks wide. 

Workaround: Depending on the width of FRAME#, different drivers must be used. 

Table 1. Driver Summary 

FRAME# Width Example Platform Drivers Note 

1 Clock INTEL Mercury Pentium 
PCI Linear Addressing Burst must be 
for Intel Pentium Disabled 

2 Clocks INTEL Saturn '486 PCI Non-Memory Mapped liD e.g. 5428 Drivers 

The following three errata have been noted in all host bus configurations of the CL­
GD5434 Rev AE (production A). These items will not be fixed in Rev AF silicon. 

3- BitBl T: Color expand with Extended RAS* 
Color expand (without pattern copy) BitBLT operations fail when extended RAS* (7 MCLK)is enabled. 

Workaround: Only 6 MCLK RAS* can be used. Verify no pulldown resistor is installed on MD57 (CF9). 

4- Hardware Graphics Cursor with Double Clocking Modes 
The hardware graphics cursor does not work properly in double clocking modes. This applies to the 1280 
x 1024 256-color non-interlaced mode. This mode requires a pixel clock of 110 MHz. 

Workaround: The Cirrus Logic Inc. supplied drivers do not use this function in these modes. 

5- BitBlT: Pattern Copy without Color Expand in 32 Bit/Pixel Modes 
Pattern Copy BitBLT without Color Expand does not function correctly in any 32 bit/pixel mode. 

Workaround: The Cirrus Logic, Inc. supplied drivers do not use this function. 

Dec 7, 1993 
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The following three errata have been noted in all host bus configurations of the CL­
GD5434 Rev AE (Production A). These items represent deviations from the spec­
ification but have no impact on performance. They are noted for completeness 
only. 

6- Readback Of Registers written with Memory-mapped 1/0 

When any of the following registers are written with memory-mapped 110, they cannot be read back: 
GRO, GR1, GR10, GR11. 

Workaround: The Cirrus Logic, Inc. supplied drivers do not attempt to read these registers if they have 
been written with memory-mapped liD. 

7- Readback of Registers GR22, GR23 

Registers GR22, GR23 cannot be read. 

Workaround: The Cirrus Logic, Inc. supplied drivers do not attempt to read these registers. 

8- BitBLT: Screen to System 
Screen to system BitBLT operations fail when the CL-GD5434AE is configured for VESA or PCI bus. 

Workaround: The Cirrus Logic, Inc. supplied drivers do not use Scr-Sys BitBLTs. 

Items 4,5,6, 7, 8 should be noted by Software Developers. 

Dec 7,1993 
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CL-GD5434 

CL-GD5434 Rev AF (Production 8) Errata 

Notice 

This document describes a potential application of Cirrus Logic 
integrated circuits. No warranty is given for the suitability of the 
circuitry or program code described herein for any purpose other 
than demonstrating functional operation. Cirrus Logic believes this 
information is accurate and reliable. However, it is subject to 
change without notice. No responsibility is assumed by Cirrus 
Logic for the use of this information, nor for infringements of 
patents or other rights of third parties. This document implies no 
license under patents or copyrights. 
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CL-GD5434 

The following errata have been noted on the PCI configuration of the CL-GD5434 
Rev AF (Production 8). 

1· System to Screen BitBlT on PCI at 25 MHz 
System to Screen BitBLT on PCI platforms operating at or below 25 MHz fails. 

Workaround: The Cirrus Logic Inc. supplied drivers do not use this function. 

2· PCI Configuration Registers 32 Bits Only 
If a PCI Configuration Register is written with a BYTE or WORD 1/0 cycle, the portion of the register which 
is not written is cleared to zero. This effects PCI registers 04h, 1 Oh, and 30h. 

Workaround: The third party software vendors have agreed to modify their POST routines to avoid this 
problem. See Application Alert 7 for details. 

3. PCI Non-contiguous bytes 
The PCI bus allows DWORD writes to occur in which multiple, non-contiguous bytes are enabled. As an 
example, BE1 and BE3 may be active, while BE2 is not active. When such a write occurs, the CL·GD5434 
AF will fail to return TROY, hanging the system. 

Workaround: Currently available PCI core logic chip sets do not support the byte merge feature. In the 
future, chip sets which do support the feature will be available. We are advising our customers to disable 
the feature. See Application Alert 8 for details. 

The following three errata have been noted on all host bus configurations of the CL­
GD5434 Rev AF (Production 8). 

4· BitBlT: Color expand with Extended RAS* 
Color expand (without pattern copy) BitBLT operations fail when extended RAS* (7 MCLK)is enabled. 

Workaround: Only 6 MCLK RAS* can be used. Verify no pulldown resistor is installed on MD57 (CF9). 

5· Hardware Graphics Cursor with Double Clocking Modes 
The hardware graphics cursor does not work properly in double clocking modes. This applies to the 1280 
x 1024 256-color non-interlaced mode. This mode requires a pixel clock of 110 MHz. 

Workaround: The Cirrus Logic Inc. supplied drivers do not use this function in these modes. 

6· BitBlT: Pattern Copy without Color Expand in 32 Bit/Pixel Modes 
Pattern Copy BitBLT without Color Expand does not function correctly in any 32 bitlpixel mode. 

Workaround: The Cirrus Logic, Inc. supplied drivers do not use this function. 

April 4, 1994 -------------------------­CL-GD5434 Supplemental Information 
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The following three errata have been noted in all host bus configurations of the CL­
GD5434 Rev AF (Production B). These items r~present deviations from the spec­
ification but have no impact on performance. They are noted for completeness 
only. 

7· Readback Of Registers written with Memory-mapped 1/0 

When any of the following registers are written with memory-mapped 110, they cannot be read back: 
GRO, GR1, GR10, GR11. 

Workaround: The Cirrus Logic, Inc. supplied drivers do not attempt to read these registers if they have 
been written with memory-mapped I/O. 

8· Readback of Registers GR22, GR23 
Registers GR22, GR23 cannot be read. 

Workaround: The Cirrus Logic, Inc. supplied drivers do not attempt to read these registers. 

9· BitBLT: Screen to System 
Screen to system BitBLT operations fail when the CL-GD5434AF is configured for VESA or PCI bus. 

Workaround: The Cirrus Logic, Inc. supplied drivers do not use Scr-Sys BitBLTs. 

April 4, 1994 -------------------------­
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CL-GD5434 Rev AJ (Production C) Errata 

Notice 

This document describes a potential application of Cirrus Logic 
integrated circuits. No warranty is given for the suitability of the 
circuitry or program code described herein for any purpose other 
than demonstrating functional operation. Cirrus Logic believes this 
information is accurate and reliable. However, it is subject to 
change without notice. No responsibility is assumed by Cirrus 
Logic for the use of this information, nor for infringements of 
patents or other rights of third parties. This document implies no 
license under patents or copyrights. 
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CL-GD5434 

Summary 
The CL-GD5434-HC-AJ (production revision C) is identical to the CL-GD5434-HC­
AF (production revision 8), except that the byte or word write to PCI configuration 
registers Rroblem has been fixed. This is documented as Erratum 2 in the April 4, 
1 H94 AF Errata. 

The following errata have been noted on the PCI configuration of the CL-GD5434 
Rev AJ (Production C). 

1- System to Screen BitBL T on PCI at 25 MHz 
System to Screen BitBLT on PCI platforms operating at or below 25 MHz fails. 

Workaround: The Cirrus Logic Inc. supplied drivers do not use this BLT operation. 

2- PCI Non-contiguous bytes 
The PCI bus allows DWORD writes to occur in which multiple, non-contiguous bytes are enabled. As an 
example, BE1 and BE3 may be active, while BE2 is not active. When such a write occurs, the CL-GD5434 
AF will fail to return TRDY, hanging the system. 

Workaround: Currently available PCI core logic chip sets do not support the byte merge feature. In the 
future, chip sets which do support the feature will be available. We are advising our customers to disable 
the feature. See Application Alert 8 for details. 

The following three errata have been noted on all host bus configurations of the CL­
GD5434 Rev AJ (Production C). 

3- BitBLT: Color expand with Extended RAS· 

Color expand (without pattern copy) BitBLT operations fail when extended RAS* (7 MCLK)is enabled. 

Workaround: Only 6 MCLK RAS* can be used. Verify no pulldown resistor is installed on MD57 (CF9). 

4- Hardware Graphics Cursor with Double Clocking Modes 

The hardware graphics cursor does not work properly in double clocking modes. This applies to the 1280 
x 1024 256-color non-interlaced mode. This mode requires a pixel clock of 110 MHz. 

Workaround: The Cirrus Logic Inc. supplied drivers do not use this function in these modes. 

5- BitBLT: Pattern Copy without Color Expand in 32 Bit/Pixel Modes 
Pattern Copy BitBLT without Color Expand does not function correctly in any 32 bit/pixel mode. 

Workaround: The Cirrus Logic, Inc. supplied drivers do not use this function. 

April 4, 1994 -------------------------­
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The following three errata have been noted in all host bus configurations of the CL­
GD5434 Rev AJ (Production C). These items represent deviations from the spec­
ification but have no impact on performance. They are noted for completeness 
only. 

6- Readback Of Registers written with Memory-mapped 1/0 
When any of the following registers are written with memory-mapped 1/0, they cannot be read back: 
GRO, GR1, GR10, GR11. 

Workaround: The Cirrus Logic, Inc. supplied drivers do not attempt to read these registers if they have 
been written with memory-mapped 1/0. 

7- Readback of Registers GR22, GR23 

Registers GR22, GR23 cannot be read. 

Workaround: The Cirrus Logic, Inc. supplied drivers do not attempt to read these registers. 

8- BitBLT: Screen to System 

Screen to system BitBLT operations fail when the CL-GD5434AF is configured for VESA or PCI bus. 

Workaround: The Cirrus Logic, Inc. supplied drivers do not use Scr-Sys BitBLTs. 

April 4, 1994 -------------------------­
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CIRRUS LOGIC ® 
CL-GD543X TRM Update 

CL-GD543X Technical Reference Manual: 

Update to the March 1994 TRM 
385439-003 

User Interface Group 
Cirrus Logic, Inc. 

Scope and Applicability 
This Application Alert presents information not found in 
previous documentation for the CL-GOS42x. It is intended to 
be used in conjunction with applicable CL-GOS42x literature 

Related Documents 
- TrueColor VGA Family - CL-GD543x Technical Reference 

Manual - March 1994 

© Copyright - Cirrus Logic, Inc. 1994 
All rights reserved. Permission is hereby granted for use, reproduction, republication, or abstraction of this material with attribution, by companies 

not involved in the sale or manufacture of integrated circuits. 
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CL-GD543X TRM Update 

Notice 

This document describes a potential application of Cirrus Logic 
integrated circuits. No warranty is given for the suitability of the 
circuitry or program code described herein for any purpose other 
than demonstrating functional operation. Cirrus Logic believes this 
information is accurate and reliable. However, it is subject to 
change without notice. No responsibility is assumed by Cirrus 
Logic for the use of this information, nor for infringements of 
patents or other rights of third parties. This document implies no 
license under patents or copyrights. 
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Data Book, Page 73 (Reprinted as Chapter 3 of TRM) 

The formula for t21 and t22 in Table 7-24 are incorrectly stated. They should be corrected as 
indicated in the following table .. 

Symbol Parameter Stated Corrected Stated Corrected 
Min Min Max Max 

t21 tDS: Write Data Setup to CAS· Active H + 0.5 ns H- 2 ns H + 5ns H + 2 ns 

t22 tDH: Write Data Hold from CAS· Active H - 8 ns H + 1ns H - 0.5 ns -

Chapter 9, page 22 

The bit name for bit 0 should be Shadow DAC Writes on VESA-VL Bus. 

Chapter 9, page 23 

The bit name for bit 0 should be Shadow DAC Writes on VESA-VL Bus. 

Chapter 9, page 38 

1. The bit name for bit 4 should be System Level Power Management 
2. A bit description should be added for bit 4: 
4 System Level Power Management: If this bit is programmed to a '1', host access to 

the display memory is disabled (see MISC[1]) and screen refresh is disabled (see 
SR1 [5]). This bit must be programmed to a '1' prior to programming GRE[3] to a '1' and 
must be programmed to a '0' after programming GRE[3] to a '0'. The MCLK and VCLK 
VCD's continue to operate at their programmed frequencies, but consume very little 
power. 

April 1994 
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CL-GD543X TRM Update 

Chapter 9, following page 44 

Add a new register description: GR18 - also in Table 9-1 and section 6 of data book 
GR18: Extended DRAM Controls (CL-GD5430 Only) 
I/O Port Address: 3CF 
Index: 18 

Bit 
7 
6 
5 
4 
3 
2 
1 
o 

Description 
Reserved 
Reserved 
Reserved 
Reserved 
Reserved 
Extended Read Following Write Timing 
Decreased Write Following Read Timing 
Decreased WE Active Delay 

Reset State 

o 
o 
o 

This register contains bits for DRAM timing controls. This register is reset to '0'. This register 
should be programmed to '3' at POST time and should remain unchanged thereafter. This reg­
ister is implemented on the CL-GD5430 only. 

Bit Description 

7:3 Reserved 

2 Extended Read Following Write Timing: If this bit is programmed to '0', there will be 
a one MCLK delay of a read CAS* that follows a write CAS*. If this bit is programmed to 
a '1', there will be a two MCLK delay of a read CAS* that follows a write CAS*. 

1 Decreased Write Following Read Timing: If this bit is programmed to a '0', there will 
be three MCLK delay of a write CASE* that follows a read CAS*. If this bit is pro­
grammed to a '0', there will be a two MCLK delay of a write CAS* that follows a read 
CAS*. 

o Decreased WE Active Delay: If this bit is programmed to a '0', there will a two MCLK 
delay of WE* following a read cycle. If this bit is programmed to a '1', there will be a one 
MCLK delay of WE* following a read cycle. 

2 April 1994 
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CL-GD543X 

Chapter 10, page 46,47 

The 1 Ch functions incorrectly state that AH should be programmed to 1 Ah. These correct value 
is 1Ch. 

Appendix B8, page 4 

Add a sentence to section 6 Using MCLK as VCLK: 
See SR1 F. 

Appendix D8, page 10 

Section 6. The fourth sentence begins "If GR30[2] is programmed .... ". This should be "If 
GR30[3] is programmed ... ". 
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