3.  Programming Interface


This chapter contains information needed to write custom software drivers for the EXM-23.  If using standard VGA drivers, skip this chapter. 





The EXM-23 is mapped into both the memory space and I/O space.  In the memory space, the mapping is as follows:





Range�
�
Content�
�
000A0000�
000BFFFF�
Video RAM�
�
000C0000�
000C7FFF�
Video BIOS ROM�
�
Table 2. Video Memory Mapping.


The EXM-23 defines the following registers in the I/O space:





Address�
Read�
Write�
�
3B0�
Reserved for MDA/Hercules�
Reserved for MDA/Hercules�
�
3B1�
Reserved for MDA/Hercules�
Reserved for MDA/Hercules�
�
3B2�
Reserved for MDA/Hercules�
Reserved for MDA/Hercules�
�
3B3�
Reserved for MDA/Hercules�
Reserved for MDA/Hercules�
�
3B4�
CRTC Index�
CRTC Index�
�
3B5�
CRTC Data�
CRTC Data�
�
3B6�
Reserved for MDA/Hercules�
Reserved for MDA/Hercules�
�
3B7�
Reserved for MDA/Hercules�
Reserved for MDA/Hercules�
�
3B8�
Hercules Mode Register (Mode)�
Hercules Mode Register (Mode)�
�
3B9�
--�
Set Light Pen FF (ignored)�
�
3BA�
Status Register (STAT)�
Feature Control Register (FCR)�
�
3BB�
--�
Clear Light Pen FF (ignored)�
�
3BC�
Reserved for system parallel port�
�
�
3BD�
Reserved for system parallel port�
�
�
3BE�
Reserved for system parallel port�
�
�
3BF�
Hercules Configuration Register (HCFG)�
Hercules Configuration Register (HCFG)�
�
Table 3. Monochrome Mode I/O Map.


Address�
Read�
Write�
�
3C0�
Attribute controller index/data�
Attribute controller index/data�
�
3C1�
Attribute controller index/data�
Attribute controller index/data�
�
3C2�
Feature Read Register (FCR)�
Miscellaneous Output Register �
�
3C3�
Video Subsystem Enable (VSE) (MC/PI/LB)�
Video Subsystem Enable (VSE) MC/PI/LB)�
�
3C4�
Sequencer index�
Sequencer index�
�
3C5�
Sequencer data�
Sequencer data�
�
3C6, 83C6�
Color Palette Mask�
Color Palette Mask�
�
3C7, 83C7�
Color Palette State�
Color Palette Read Mode Index�
�
3C8, 83C8�
Color Palette Write Mode Index�
Color Palette Write Mode Index�
�
3C9, 83C9�
Color Palette Data�
Color Palette Data�
�
3CA�
Feature Read Register (FEAT)�
--�
�
3CB�
--�
�
�
3CC�
Miscellaneous Output Register �
--�
�
3CD�
--�
�
�
3CE�
Graphics Controller Index�
Graphics Controller Index�
�
3CF�
Graphics Controller Data�
Graphics Controller Data�
�



Table 4. I/O Map Used By Both Monochrome and Color Modes.





Port Address�
Read�
Write�
�
3D0�
--�
--�
�
3D1�
--�
--�
�
3D2�
--�
--�
�
3D3�
--�
--�
�
3D4�
CRTC Index�
CRTC Index�
�
3D5�
CRTC Data�
CRTC Data�
�
3D6�
CHIPS�SYMBOL 212 \f "Symbol"� Extensions Index�
CHIPS�SYMBOL 212 \f "Symbol"� Extensions Index�
�
3D7�
CHIPS�SYMBOL 212 \f "Symbol"� Extensions Data�
CHIPS�SYMBOL 212 \f "Symbol"� Extensions Data�
�
3D8�
CGA Mode Register (MODE)�
CGA Mode Register (MODE)�
�
3D9�
CGA Color Register (COLOR)�
CGA Color Register (COLOR)�
�
3DA�
Status Register (STAT)�
Feature Control Register (FCR)�
�
3DB�
--�
Clear Light Pen FF (ignored)�
�
3DC�
--�
Set Light Pen FF (ignored)�
�
46E8�
--�
Setup Control (ISA bus only)�
�
Table 5. Color Mode Registers.


Hercules, CGA, MDA and EGA mode registers are included for completeness, but the Chips & Technologies specification sheet for the 65535 chip set will probably be required.





Register�
Register


Name�
Bits�
Access�
I/O Port - MDA/Herc�
I/O Port - CGA�
Comment�
�
ST00


(STAT)�
Display Status�
7�
R�
3BA�
3DA�
�
�
CLPEN�
Clear Light Pen Flip Flop�
0�
W


(n/a)�
3BB


(ignored)�
3DB


(ignored)�
ref only;


no light pen�
�
SLPEN�
Set Light


Pen Flip


Flop�
0�
W


(n/a)�
3B9


(ignored)�
3DC


(ignored)�
ref only;


no light pen�
�
MODE�
CGA/


MDA/


Herc�
7�
RW�
3B8�
3D8�
�
�
COLOR�
CGA


Color


Select�
6�
RW�
n/a�
3D9�
�
�
HCFG�
Hercules


Config�
2�
W


R�
3BF


3D6-3D7


index 14�
n/a


n/a�



XR14�
�
RX,


R0-11�
'6845' 


registers�
0-8�
RW�
3B4-3B5�
3D4-3D5�
�
�
XRX, XR0-7F�
Extension


Registers�
0-8�
RW�
3D6-3D7�
3D6-3D7�
�
�



Table 6. Register Summary - CGA, MDA, and Hercules Modes.


�






Register�
Register


Name�
Bits�
Access�
I/O Port - Mono�
I/O Port - Color�
Comment�
�
MSR�
Misc Output�
7�
W�
3C2�
3C2�
�
�
FCR�
Feature


Control�
3�
W�
3BA�
3DA�
�
�
ST00


(FEAT)�
Feature


Read Input Stat 0�
4�
R�
3C2�
3C2�
�
�
ST01


(STAT)�
Display 


Status Input Stat 1�
7�
R�
3BA�
3DA�
�
�
CLPEN�
Clear Light


Pen Flip Flop�
0�
W


(n/a)�
3BB


(ignored)�
3DB


(ignored)�
ref only; no light pen�
�
SLPEN�
Set Light Pen Flip Flop�
0�
W


(n/a)�
3B9


(ignored)�
3DC


(ignored)�
ref only; no light pen�
�
SRX, SR0-7�
Sequencer�
0-8�
RW�
3C4-3C5�
3C4-3C5�
�
�
CRX, CR0-3F�
CRT Controller�
0-8�
RW�
3B4-3B5�
3D4-3D5�
�
�
GRX, GR0-8�
Graphics Controller�
0-8�
RW�
3CE-3CF�
3CE-3CF�
�
�
ARX, AR0-14�
Attributes Controller�
0-8�
RW�
3C0-3C1�
3C0-3C1�
�
�
XRX, XR0-7F�
Extension


Registers�
0-8�
RW�
3D6-3D7�
3D6-3D7�
�
�



Table 7. Register Summary - EGA Mode.


�



Register�
Register Name�
Bits�
Access�
I/O Port - Mono�
I/O Port - Color�
Comment�
�
VSE�
Video Subsystems


Enable�
1�
RW�
3C3 if MC/PI/LB �
3C3 if MC/PI/LB�
Disabled by XR70 bit-6�
�
SETUP�
Setup Control�
2�
W�
46E8 if ISA�
46E8 if ISA�
Disabled by XR70 bit-7�
�
ENABLE�
Global Enable�
1�
RW�
102 if ISA/MC�
102 if ISA/MC�
Setup Only�
�
MSR�
Misc output�
7�
W


R�
3C2


3CC�
3C2


3CC�
�
�
FCR�
Feature


Control�
3�
W


R�
3BA


3CA�
3DA


3CA�



�
�
ST00


(FEAT)�
Feature


Rd (status 0)�
4�
R�
3C2�
3C2�
�
�
ST01


(STAT)�
Display stat


 (status 1)�
6�
R�
3BA�
3DA�
�
�
CLPEN�
Clear Light Pen flip flop�
0�
W


(n/a)�
3BB


(ignored)�
3DB


(ignored)�
ref only; no pen�
�
SLPEN�
Set Light Pen flip flop�
0�
W


(n/a)�
3B9


(ignored)�
3DC (ignored)�
ref only; no  pen�
�
DAC


MASK�
Color palette pixel mask�
8�
RW�
3C6, 83C6�
3C6, 83C6�
�
�
DAC


STATE�
Color Palette State�
2�
R�
3C7, 83C7�
3C7, 83C7�
�
�
DACRX�
Color palette 


read index�
8�
W�
3C7, 83C7�
3C7, 83C7�
�
�
DACWX�
Color palette write index�
8�
RW�
3C8, 83C8�
3C8, 83C8�
�
�
DAC


DATA�
Color palette data 0-FF�
3x6  3x8�
RW�
3C9, 83C9�
3C9, 83C9�
�
�
SRX�
Sequencer�
0-8�
RW�
3C4-3C5�
3C4-3C5�
�
�
CRX�
CRT Ctrlr�
0-8�
RW�
3B4-3B5�
3D4-3D5�
�
�
GRX�
Graph Ctrlr�
0-8�
RW�
3CE-3CF�
3CE-3CF�
�
�
ARX�
Attrib Ctrlr�
0-8�
RW�
3C0-3C1�
3C0-3C1�
�
�
XRX�
Exten Ctrlr�
0-8�
RW�
3D6-3D7�
3D6-3D7�
�
�



Table 8. Register Summary - VGA Mode.


Standard EXM Registers


The Devices ID and Configuration Option Byte 1 registers are described below:





�
Bit 7�
Bit 6�
Bit 5�
Bit 4�
Bit 3�
Bit 2�
Bit 1�
Bit 0�
I/O port�
�



Device ID Reg �
1�
1�
1�
0�
1�
1�
1�
0�
100h�
�



Config Option Byte 1 Reg�
�
�
�
�
�
�
�
Cden�
102h�
�



Config Option Byte 2 Reg�
�
�
Reserved�
�
�
�
�
�
103h�
�



Config Option Byte 3 Reg�
�
�
�
�
�
�
�
BL�
104h�
�
Figure 6. Additional I/O Registers.


Device ID and OB1 are standard EXM registers for device identification and configuration.  The EXM-23 responds to accesses to these ports only if EXM expansion interface line -EXMID is asserted.  An 8-bit read from I/O address 100h returns the device ID value EE.  A read/write configuration register appears at I/O address 102h.


CDEN specifies whether the EXM is disabled or enabled.  Writing a 0 to this bit clears the flat panel display.   


BL (Backlight) at address 104h specifies whether the backlight is on or off. This register is not accessible from the EXM Setup Screen and is not saved in CMOS RAM. A debug example is provided below:


debug <return>


-o 96 slot number <return>	(insert the number of the slot the card resides in)


-o 104 FF <return>		(this turns the light off)


-o 104 FE<return>		(this turns the light on)





The backlight defaults to "on" with a hardware reset. 
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