4.  Programming Interface


Configuration Registers�XE "Configuration Registers"�
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These are standard EXM registers for device identification and configuration.  The EXM-14 re�sponds to accesses to these ports only if EXMbus line -EXMID is as�serted.  An 8-bit read from I/O address 100h returns the value F1, the device ID of the EXM-14.  A read/write configuration register appears at I/O address 102h.


CDEN �XE "Card enable"��XE "CDEN "�specifies whether the EXM is disabled or enabled.  If disabled, the EXM will not respond to any I/O or memory addresses; it will only respond to reads from I/O port 100h and reads and writes from I/O port 102h, and then only if EXMbus line -EXMID is asserted.  


I/O Base�XE "I/O Base"� specifies the base address of the I/O address space to which the EXM-14 will respond according to the following table:


00	AD6h 	(2D6h)�01	AE6h 	(2E6h)�10	BA6h 	(3A6h)�11	BE6h 	(3E6h)


Addresses in parentheses are the addresses that cards that decode only A0-A9 may conflict with.  Most EXMs fall into this category.


�
Note that the PCVideo chip requires that the lower 8 I/O address bits be programmed to the appropriate value. This may be done by blindly writing the lower 8 bits of the selected address to the address range defined by the I/O Base field in the configuration register whenever the software is invoked, before any other register access is attempted.  


To assert the EXMID for a particular slot, one needs to write the slot number to the slot register�XE "Slot register"� (I/O register 96h).  For instance, if the EXM-14 resides in slot 2 of the EXMbus subplane, then before accessing register 100h or register 102h, one should first write the value 2 to register 96h.  When finished, it is good programming practice to restore the slot register with the value FFh so that other SW which manipulates these registers will not cause unpredictable behavior.


I2C�XE "I2C bus"� access


Three I/O bits are used to access the I2C bus, which is used to communicate with some of the peripheral IC's.  These bits are manipulated under software control.  For information, refer to the Signetics I2C specification.  The I2C bus is controlled by the General Purpose I/O Control register�XE "General Purpose I/O Control register"� in the PC Video Chip (R18).  Addresses for devices on the I2C bus are as follows:


�SAA7191 DMSD�XE "SAA7191 DMSD"� 	8Ah


SAA7192 DCSC�XE "SAA7192 DCSC"� 	E0h


TDA8444 DAC �XE "TDA8444 DAC "�	48h


Analog Input Control�XE "Analog Input Control"�


Image digitization is done in Signetics TDA8709 IC's (for RGB mode, and chroma in SVHS mode) or a TDA8708 IC (for composite signals). The gain of the TDA8709's can be adjusted for RGB mode by way of a DAC.  Composite conversion is accomplished without the need for gain adjustment by an AGC circuit in the TDA8708.


RGB �XE "RGB "�Video


For RGB data, the blanking level (0 IRE) is defined in EXM-14 to be a value of 16, and peak white (100 IRE) is defined to be a value of 235.


The blanking level will be set automatically by the TDA8709 IC's.  The peak white level is set by programming the gain of the TDA8709's.


The TDA8444 is accessed via the I2C bus.  DAC0 corresponds to the red channel, DAC1 for green (which is also used for the chroma input for SVHS formats), and DAC2 for blue. DAC3-7 are unused.


The minimum input voltage to achieve a full-scale video signal is 0.40V P-P, which is achieved with the gain DAC set to maximum (63 decimal).  The maximum voltage accepted without saturation is 1.77V P-P, with the gain DAC set to 0.


For RS-170 video inputs (1.0V P-P), the gain DAC should be set to midpoint (31 decimal).  For RS-343 (0.707V P-P), a value of 43 decimal should be used.


For standard video formats (i.e., RS-170 or RS-343), the value that is written to all three DAC's will be equal, and constant.  For non-standard levels or for "image enhancement" these values may be adjusted.


For SVHS �XE "SVHS "�Chroma input, the green/chroma channel (DAC1) should be set to 29 decimal.


To input RGB video, bit GPS1 of the SAA7191 must be set to 1.


Composite video�XE "Composite video"�


For composite video, input levels are set by an AGC (automatic gain control�XE "Automatic gain control"�) circuit within the TDA8708 IC.  Once the timing setup is correct no adjustments are needed.


To input composite video, bit GPS1 of the SAA7191 must be set to 0.


Composite Decoder Parameters�XE "Composite Decoder Parameters"� 


The composite decoder chips are accessed via the I2C bus.  One of the chips provides the decoding functions, and the second converts the luminance-chrominance output of the first to RGB.


�
DMSD�XE "DMSD"� (SAA7191)


This IC (Digital Multi-Standard Decoder) takes digitized composite video from the ADC's and decodes it (from whatever format, PAL�XE "PAL"�, NTSC�XE "NTSC"�, SVHS�XE "SVHS"�, or SECAM�XE "SECAM"�) to a luminance/chrominance�XE "Luminance/chrominance"� (Y/C) format.�XE "Y/C format."�  The DMSD �XE "DMSD "�also provides sync signals and clocks for the RGB mode of operation.


The DMSD must be programmed with values indicating the video standard being decoded, as well as parameters such as color saturation and hue.  The DMSD can also be programmed to automatically decide what video standard is being decoded.


DCSC Registers�XE "DCSC Registers"� (SAA7192�XE "SAA7192"�)


The DCSC (Digital Color Space Converter�XE "Digital Color Space Converter"�) converts the Y/C data from the DMSD to digital RGB.  It also may be used to do color transformations on RGB data.


DCSC contains three 256x8 RAM's that can be used to provide color correction.  These are lookup tables, one location for each possible entry.  For general use (normal mode), they may be bypassed by setting the GPSW2 bit of the DMSD to 1.  Enabling the lookup tables (VLUT's) allows colors to be re-mapped; (i.e., green would appear red, negative image, etc.)


The DCSC can operate in a number of modes.  In the EXM-14 application it is set to Format 6 (normal) or 8 (enhanced) for composite input operation, and is set to mode 9 (normal) or mode 11 (enhanced) for RGB operation.  Note that normal mode is differentiated from enhanced mode by the state of the VLUTBYPASS pin, which is controlled by the DMSD output GPSW2.


 





EXM-14 Hardware Reference





�EMBED MSDraw   \* mergeformat���





Programming Interface





�EMBED MSDraw   \* mergeformat���





Page �page�16�





Page �page�15�








�EMBED MSDraw   \* mergeformat���








Page �page�13�











