CET 302L

Lab #5
Rev 2004a
Name:_______________________

	Purpose:
	To familiarize students with address and data bus architecture.

	
	

	Discussion:
	As we discussed in class, a CPU uses the address bus to send the address of the memory location to be read from or written to the corresponding pins of the memory IC. The memory IC then either puts the data requested onto the data bus, in the case of a read function, or takes the data from the data bus and places it in that memory location in the case of a write function.

In this lab we will use either the 2732 4K EPROM to gain first hand experience with the process of reading data from memory using the Address and Data Bus.
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VCC - Pin 24 (not shown)

GND – Pin 12 (not shown)



	Goals:
	In the first section you should gain an understanding of how the bits that form the address bus select the information to be placed on the data bus.

In the second part of the experiment you will be simulating a “Program” by following “Code” read from the EPROM and acting on that code as if you were the processor to gain an understanding of how the memory and a CPU interact.


	Procedure:
	1)
	Using a PAD-234A Digital Trainer, connect address lines A0-A7 to switches 0-7. Connect data lines D0-D7 to LED’s 0-7. Don’t forget to connect +5V and GND. Address Lines A8-A11 should be connected to GND.

The 
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 (Output Enable) and 
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 (Chip Enable) should be active (so put to power / gnd where appropriate)



	
	2)
	To begin reading memory, place a 00H on the address bus.

Record the LED output in the table provided.



	
	3) 
	Continue reading data by adding 1 to the address bus. Stop when you read a 03H (End of Text) from memory.



	STOP HERE AND WAIT FOR INSTRUCTOR TO CHECK YOUR WORK!

	
	4)
	Starting at the address were you left off +1, read the contents of the memory. This time look up the value in the “CODE” table attached to this handout. 

	
	5) 
	On the sheet provided, “Run” the code (ie, do what the “Code” tells you to do” (Unless otherwise instructed, assume you add one to the address for each memory read)

	
	6)
	Repeat steps until END code is reached.

	Answer Questions, clean up your work area, put away trainer, return IC to instructor, turn in LAB

	
	
	


Table for Steps 2 + 3

	Memory Address
	Binary Value
	Hex Value
	Ascii Character

	00H
	
	48
	H

	01H
	
	45
	E

	02H
	
	4C
	L

	03H
	
	4C
	L

	04H
	
	4F
	O

	05H
	
	20
	

	06H
	
	54
	T

	07H
	
	48
	H

	08H
	
	45
	E

	09H
	
	52
	R

	0AH
	
	45
	E

	0BH
	
	03
	End of text

	0CH
	
	
	

	0DH
	
	
	


Code for steps 4, 5, 6

Register Table:

	A
	0
	0

	B
	0
	1

	C
	1
	0

	Immediate
	1
	1


Instruction Table:

	MOV
	1
	0
	1
	0
	Reg (des)
	Reg (source)

	
	
	
	
	
	
	

	ADD
	0
	1
	0
	1
	Reg (des)
	Reg (source)

	
	
	
	
	
	
	

	SUB
	0
	0
	1
	1
	Reg (des)
	Reg (source)

	
	
	
	
	
	
	

	JUMP
	1
	1
	0
	0
	0
	0
	0
	0

	
	Location

	
	
	
	
	
	
	
	

	WTSA
	0
	0
	0
	1
	0
	0
	REG

	
	data

	
	
	
	
	
	
	
	

	WTSD
	0
	0
	1
	0
	0
	0
	REG

	
	
	
	
	
	
	
	

	END
	1
	1
	1
	1
	1
	1
	1
	1


Where:

Mov – Move instruction

Move the source to destination. 

Add – Add instruction


Add Destination to Source, store value in Destination Register
Sub – Subtract instruction



Subtract destination from source, store value in destination register

JUMP – Jump instruction


Jump to absolute memory location specified in following memory location 

WTSA – Write to screen ASCII



Write the ascii character in following memory location to output

WTSD – Write to screen Decimal



Write the ascii equivalent of the REG to the output.

END – End Program

Table for steps 4, 5, 6
	Address
	Hex
	Mnemonic
	A
	B
	C
	Output

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


Questions:
1) How many locations in memory can be accessed using address lines A0..A7?

2) How many memory locations does this IC have?

3) Explain the difference between active high and active low. Which pins on the EPROM are active high and which are active low?

4) Hypothesize: What is the output (D0..D7 status) when 
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 or 
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 is in its non-active state? Test your hypothesis using a digital logic probe. 
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