CET 302

Lab #8

REV D

Construct an I/O card with the following specifications:

· Card will have 8 binary inputs and 8 binary output ports

· Card will have a selectable address in the range of 100H to 1FE hex and use address lines A9..A0

· Card will have the ability to add one input and one output port (8 bits each)

· Addressing will be accomplished with 2 IC’s (74688 and 74138)

· IO will be brought out to a DB25 connector and will have the following pin outs:

	Pin
	Connection
	
	Pin
	Connection

	1
	IN0
	
	13
	OUT4

	2
	IN1
	
	14
	OUT5

	3
	IN2
	
	15
	OUT6

	4
	IN3
	
	16
	OUT7

	5
	IN4
	
	17
	NC

	6
	IN5
	
	18
	NC

	7
	IN6
	
	19
	NC

	8
	IN7
	
	20
	NC

	9
	OUT0
	
	21
	NC

	10
	OUT1
	
	22
	NC

	11
	OUT2
	
	23
	+5

	12
	OUT3
	
	24
	GND

	
	
	
	25
	GND


The card is to be constructed using Wire Wrapping Techniques. If you have not wire wrapped before, read http://www.okindustries.com/products/4.1.1.1.htm. 

Connections to the DB25 connector and to the ISA connector will have to be soldered (make sure to solder carefully since the ISA boards will be reused next year. Destruction of the board will result in a reduction of your LAB GRADE BY ONE LETTER GRADE!)

The lab will be carried out in 3 sub sections:

1) Create the addressing circuitry that will result in 4 active low signals as follows:

· Active Low signal when OUTPUT at BASE ADDRESS is accessed

· Active Low Signal when OUTPUT at BASE ADDRESS + 1 is accessed

· Active Low Signal when INPUT at BASE ADDRESS is accessed

· Active Low signal when INPUT at BASE ADDRESS + 1 is accessed

Create a program that will test the above and capture a Digital Analyzer image with the program running showing all 4 outputs as well as the output from the 74688. Program should be commented.

2) Add the 74244 IC to create the input port to the above. Use the BASE ADDRESS to trigger the port. Wire the inputs to the DB-25 Connector as shown above. 

To test the input: Use the Parallel Port (DB25) Break out box (this was used in Lab 5).  Wire a resistor pack and dipswitch to supply inputs to IN0 to IN7. Using the subroutine on the website (link is “Lab 8 HEX to ASCII”), create a program that will read the status of the switches and output the value to the screen in HEX every time a key is pressed. It should continue to loop until a “*” is pressed. Instead of using the HLT instruction to end the program use a RET.

Once you have tested your hardware and program and everything is working. Mark down the switch settings and record the output on the screen. 

A table of the switch settings verses the computer output will be required in the report for this test.

3) Add the 74374 to the circuit (thus creating an output port) and wire the outputs to the DB-25 connector as shown above. To the test circuit above add 8 LED’s (and current limiting resistors) to the test circuit in #2 and re-write the program used in lab #5 for your IO card. Demo this to the instructor (make sure it is recorded).

For a lab report (Semi-formal) include the following:

· Introduction

· Circuit design and operation (Explain how the circuit works). Make sure you relate it to your program(s). Explain how the address selection works (how do you determine how to set the dip switches for various IO Base Addresses). Also explain how the input and output ports work.

· Experimental results (IE show and explain the Dig Analyzer output from #1, give table for #2 and explain the program and explain the program and how it relates to the hardware in #3)

· Conclusion
· Appendix

i. Circuit Diagram

ii. Programs – fully commented 

iii. Flow charts of programs

iv. Info on ISA Bus (especially the connector)

v. Data sheets for IC’s ARE NOT REQUIRED!!!!!!!!!!

DUE DATE: ABSOLUTE DEADLINE DECEMBER 8, 2004 at 5pm, reports turned in after this time will be given a ZERO!!!! 

Bonus points will be awarded if the report is turned in before that time (the earlier the higher the bonus). 

