4. Programming Interface

This chapter contains information needed to write custom software drivers for the EXM-33.   

The EXM-33 defines the following registers in the I/O space (the MSB is the left-most bit).
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These registers are standard EXM registers for device identification and configuration.  The EXM-33 re�sponds to accesses to these ports only if EXM expansion interface line -EXMID is as�serted.  An 8-bit read from I/O address 100h returns the value 
CEh
, the device ID of the EXM-3
3
.  Read/write configuration registers appear at I/O address 102h and 103h.  The bit en�codings are defined in chapter 2.



I/O 2,1, 0 selects the address in the I/O space in which the 
I/O port area of EXM-3
3
 appears.


IRQ 2,1,0 selects the interrupt to be generated.


Source
 corresponds to 
the 82C54
.


Dest
 1,0 selects 
reset or interrupt option
.


CDEN specifies whether the EXM is disabled or enabled.  If disabled, the EXM will not respond to any I/O or memory addresses and will not assert an interrupt output; it will only respond to reads from I/O port 100h and reads and writes from I/O port 102h, and then only if EXM expansion interface line -EXMID is asserted.

The following diagram shows the major blocks of the EXM-32 architecture.  This diagram is specific to the EXM-32DN option.  The EXM-32CAN option is similar except for the DC-DC converter block.


The following diagram sho
ws the major blocks of the EXM-33 architecture:



� EMBED Word.Picture.6  
�
�
�




Figure 7. EXM-32 Block Diagram.






The following I/O addresses are used by the EXM-33.  The 82C54 and 82C55 registers are located at offsets from the base address (BA) programmed in bits 3-1 of the Option Byte 1 register.  Please refer to the 82C54 and 82C55 data sheets for detailed programming information.


�


Address�R/W?�Port�Bit(s)�I/O?�Function��
100�R-only�EXM ID �7-0�N/A�EXM ID = CEh��102�R/W�Option Byte 1�7-4�“������3-1�“�Base Address (BA)�����0�“�Board Enable��103�R/W�Option Byte 2�7-6�“�Reserved�����5-3�“�IRQ Select�����2�“�IRQ Source�����1-0�“�IRQ/Reset Select��BA+0�R/W�82C55 I/O Port A�7�all input�CTC1 
Ctr
 1 Gate�����6�“�CTC1 
Ctr
 0 Gate�����5�“�CTC2 
Ctr
 2 Output�����4�“�CTC2 
Ctr
 1 Output�����3�“�CTC2 
Ctr
 0 Output�����2�“�CTC1 
Ctr
 2 Output�����1�“�CTC1 
Ctr
 1 Output�����0�“�CTC1 
Ctr
 0 Output��BA+1�R/W�82C55 I/O Port B�7-3�all input or output�unused�����2�“�CTC2 
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 2 Gate�����1�“�CTC2 
Ctr
 1 Gate�����0�“�CTC2 
Ctr
 0 Gate��BA+2�R/W�82C55 I/O Port C�7-4�input or output�(set of 4 bits)�Parallel I/O bits 7-4 at J2�����3-0�input or output�(set of 4 bits)�
interrupt or reset 
��BA+3�W-only�82C55 I/O Port�Control Register�7-0�N/A�Refer to 82C55 data sheet��BA+4�R/W�82C54 C/T Chip #1�Counter 0�“�“�Refer to 82C54 data sheet��BA+5�R/W�82C54 C/T Chip #1�Counter 1�“�“�”��BA+6�R/W�82C54 C/T Chip #1�Counter 2�“�“�”��BA+7�W-only�82C54 C/T Chip #1�Control Word�“�“�”��BA+8�R/W�82C54 C/T Chip #2�Counter 0�“�“�”��BA+9�R/W�82C54 C/T Chip #2�Counter 1�“�“�”��BA+a�R/W�82C54 C/T Chip #2�Counter 2�“�“�”��BA+b�W-only�82C54 C/T Chip #2�Control Word�“�“�”��BA+c�R/W�82C54 C/T Chip #3�Counter 0�“�“�”��BA+d�R/W�82C54 C/T Chip #3�Counter 1�“�“�”��BA+e�R/W�82C54 C/T Chip #3�Counter 2�“�“�”��BA+f�W-only�82C54 C/T Chip #3�Control Word�“�“�”��
82C55 Programmable Peripheral Interface



This IC is used for several different functions within the EXM-33.  It has 24 programmable I/O pins in 3 addressable ports of 8 bits each, plus one port which contains the control register.  The control register determines the configuration of the 24 I/O pins.  The 82C55 operates in Mode 0, in which each of the ports are independently specified as input or output.  Port A contains all of the 
outputs
, and must be programmed as an input.  Port B contains the gate signals
, and can either be configured as an output to control the gate signals, or as an input to allow CTC2 to be always gated.  Port C contains 8 digital I/O signals which are available to the user on connector J2.  The Port C signals can be programmed to be all inputs, all outputs, or 4 inputs and 4 outputs.  
 



 82C54 Counter/Timer



T
he 
counter/timer chip
 is configured to provide a different counting/timing function.  One provides full access to all clock and gate signals via connector J2, one provides optical isolation for the clocks on J23 and software control of the gates, and one provides two internal timebases.  


The 
counter/timer
 has the 
clock, gate, and output signals available at connector J2.  The 
TTL clock
 is
 received with TTL-compatible Schmitt-trigger inputs and inverted before being applied to the 82C54. The maximum input clock frequency is 8 M
Hz. The gate inputs for Counter
 0 
can also be read in the 82C55 Port A bits 6-7.  The outputs for 
the counter
 can be read in the 82C55 Port A bits 0-2.  
 



T
he
 c
ounter 
may be used to generate an interrupt to the system.  If this feature is used, Option Byte 2 must be programmed to select the interrupt and the counter must be operated in Modes 2, 4, or 5.  This generates the proper pulse for the interrupt.  Note that the maximum frequency for interrupts to be recognized is determined largely by the processor speed and the interrupt service routine.
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