CET 302

Lab #6

Hardware Introduction

Due Date: Formal report due at the beginning of next weeks lab.

Purpose:

To see the various bus cycles discussed in class on a running computer.

Equipment:

· Agilent 54622D Mixed Signal Oscilloscope

· ISA Breadboard

· 486/25 Computer

Your group must perform the following tasks:

1) Investigate the ISA computer bus and determine what signals need to be displayed on the digital analyzer to generate timing diagrams similar to Fig 8-21, 8-23, 8-50 and 8-53 in your textbook. Since you have only 16 channels on the scope, select the signals that will reproduce the figures in the text (you might not be able to show all the address or data lines at once, but show as many as you can so that you can identify what is going on in the program and relate it to the signals shown).

2) Create a program that will generate, in order, a read IO cycle, write memory cycle, read memory cycle and write IO cycle. (for OUTPUT use port 378H, for the INPUT use port 270H.

The program should loop continuously. 

Write the program (fully commented) and compile to a .COM file. Copy the program file to a floppy disk (so it can be run on the 486 computer).

3) Using the ISA breadboard, shown in Figure 1, wire the DB-25 connector on the ISA breadboard as shown in table 1. Connect the Digital analyzer using the cable shown in Figure 2.
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Figure 1 ISA Breadboard.

	DB-25 Connector
	Scope Channel

	1
	0

	2
	1

	3
	2

	4
	3

	5
	4

	6
	5

	7
	6

	8
	7

	9
	8

	10
	9

	11
	10

	12
	11

	13
	12

	14
	13

	15
	14

	16
	15

	25
	GND


Table 1: Digital Analyzer Connections
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Figure 2 Digital Analyzer Connector Cable

4) Label each channel on Digital Analyzer appropriately (using the ISA Bus Connection names). See section 4-41 to 4-44 in the manual:

http://ceetusm.com/~dkohn/lab_equipment/5462x-UG.pdf
5) Verify that the scope mode is set to NORMAL (See section 3-4 in manual)

6) Use Pattern Triggering to trigger the Digital Analyzer at the beginning of each Cycle (i.e. read IO cycle, write memory cycle, read memory cycle and write IO cycle) – see section 3-15 to 3-16 in manual).

7) Capture an image of each cycle to disk. Make sure the labels are visible and the cursors (in Binary mode) are also visible and in an indefinable part of the cycle. Also verify that you have the full cycle (T1-T4 -> don’t forget that Wait and Idle states can occur so make sure T4 is visible!)

As a Group, generate a FORMAL LAB REPORT for this experiment. The report must contain the fully commented program, flowchart, output captures from the digital analyzer, and background information on the ISA Bus including pinouts and signal descriptions (make sure the properly footnote information copied from the internet or other sources). 

In the discussion section of the report, analyze the captures from the digital analyzer and compare what you got to the figures in the textbook (Fig 8-21, 8-23, 8-50 and 8-53). Show the T1-T4 cycles and describe what is happening (on your captures) during each part of the timing cycle within the report.
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