TECH 3233
Spring 2012
Lab #3
Rev B
Objective:

This lab will use the digital analyzers and the Fox 11 board to look at the address bus, data bus and control lines while memory is being access by a running program.

Since we only have 3 digital analyzers this will be a group lab with a group write up for the report. Since this is a group write up, you will be evaluating your group at the end of the exercise. Your grade will depend upon your group’s report AND your participation and evaluation by the group.

Procedure:

Using the FOX 11 board P4 connector and the header pins provided, connect the digital analyzer as shown:

	
	Fox 11 – Connector P4
	

	
	N/C
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	gnd
	*

	
	N/C
	
	N/C
	

	Pod 1 – CH11
	A11
	
	gnd
	

	Pod 1 – CH10
	A10
	
	A12
	Pod 1 – CH12

	Pod 1 – CH9
	A9
	
	A13
	Pod 1 – CH13

	Pod 1 – CH8
	A8
	
	A14
	Pod 1 – CH14

	Pod 1 – CH7
	A7
	
	A15
	Pod 1 – CH15

	Pod 1 – CH6
	A6
	
	D7
	Pod 2 – CH7

	Pod 1 – CH5
	A5
	
	D6
	Pod 2 – CH6

	Pod 1 – CH4
	A4
	
	D5
	Pod 2 – CH5

	Pod 1 – CH3
	A3
	
	D4
	Pod 2 – CH4

	Pod 1 – CH2
	A2
	
	D3
	Pod 2 – CH3

	Pod 1 – CH1
	A1
	
	D2
	Pod 2 – CH2

	Pod 1 – CH0
	A0
	
	D1
	Pod 2 – CH1

	Pod 2 – CH9
	R/W
	
	D0
	Pod 2 – CH0

	
	gnd
	
	AS
	Pod 2 – CH8

	
	LP
	
	VCC
	

	Pod 2 – CH10
	/RWRAM
	
	/OE
	Pod 2 – CH11

	
	VCC
	
	E
	Pod 2 – CH12

	
	/RST
	
	/CS
	Pod 2 – CH13


* - you need to connect at least one of the pod grn’s to a ground pin on the FOX 11 board

Download the Agilent Setup file from the website and put it on a thumb drive. 

Remove the thumb drive from the computer and place it in the digital analyzer.

Do a File Open and select the downloaded file. This file contains the digital analyzer setup for this experiment. You should see labels for Address, Data, and the various control signals connected above. 

Now go back to the PC do the following:

Download the code for this lab from the class website.

Open the AsmIDE program by going to the c:\program files\asmide\ directory and clicking on the AsmIDE program icon.
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Do a File | Open and select the file you downloaded from the class website.

In the View | Options |Com Port Tab, verify that the com port is set to COM 1 and the “Enable the terminal window” is Checked. Then in the Assembler Tab verify that the “Currently Selected Chip Family” is set for 6811 and then go OK.

Now do a Build | Assemble (you should see a new tab appear in the upper window)

In the lower window, select the Terminal Tab.

Apply power to the FOX11 board and you should see a message similar to “BUFFALO 3.47sc - Bit User Fast Friendly Aid to Logical Operation”, hit enter and you should get “>”

Now type “load t” (without the quotes) and hit enter.

Now select Build | Download from the menu. You should see a number of * characters then a “>” prompt.

On the digital analyzer, press the “run single”
 button (this tells the digital analyzer to collect data once it has seen the address of $8000 on the address lines) 

Now on the pc, make sure the cursor is in the bottom window and type G 8000 and hit enter. This should trigger the digital analyzer to collect data, which will take a few seconds, then you should see the “Stop Light” turn red and the timing diagram will appear on the digital analyzer.

The Code
In the above procedure, you loaded an Assembly Language program into the PC, compiled it into machine language (using the Build Instruction) then sent the machine language to the FOX11 board (load t tells the board to prepare to receive a program, g 8000 tell it to execute the program starting at memory location $8000)
When the Build is performed, if the program compiles successfully it generates a List File with the .lst file extension (and should display it on a new tab). The list file is shown below.

A few things to note on the list file: the first column is the memory location of each instruction (ie 8000). The hex values after the memory location are the bytes that make up the instruction (ie 7e 80 09). This will be helpful when interpreting the Timing Diagrams being displayed on the digital analyzer.

                        ;Name:      Digital Analyzer Lab for TECH 3233

                        ;

                        ;Author:    Dan Kohn

                        ;

                        ;Date:      Feb 8, 2012

                        ;

                        ;function:  TO show various read / write operations on digital analyzer

8000                    
org $8000

8000 7e 80 09           
jmp fred

8003                   
store   rmb 1

8004 68 65 6c 6c 6f    
msg     fcc 'hello'

8009 86 0a             
fred    ldaa #$0A
800b 86 0b              
ldaa #11

800d 86 0c              
ldaa #%00001100

800f f6 80 08           
ldab msg+4

8012 1b                 
aba

8013 b7 80 03           
staa store

8016 ce 80 04           
ldx #msg

8019 a6 00              
ldaa 0,x
801b a6 01              
ldaa 1,x

801d b6 fe ef           
ldaa $FEEF

8020 b6 30 84           
ldaa $3084
8023 7e 80 09           
jmp fred
Wait for instructor to give instruction on how to use the digital analyzer to help determine the answers to the questions below. 
Now, using what you were just show, determine the answers to the following questions, make sure to capture screen shots for the applicable questions to include in the report. 

Questions:
1. What is the frequency and period of E? How does it relate to the clock crystal (Y1 on schematic page 1)?

2. For EACH line of code, capture the timing diagram for the code retrieval from memory and execution. Show which part is the code retrieval and what part is the execution of the instruction. Using what is shown, state how it relates it to the code being executed. 

3. Measure the total time it takes for one loop (ie from the retrieval of LDAA #$0A till it does it again)

4. Given the following Truth Table, determine which memory IC is being addressed for the execution (not the retrieval of the instruction) of the lines of code highlighted in the list file above)

	A15
	A14
	A13
	A12
	U4

EEprom
	U3

Ram
	U5

Rom

	0
	0
	0
	0
	
	
	

	0
	0
	0
	1
	
	
	

	0
	0
	1
	0
	
	
	

	0
	0
	1
	1
	1
	
	

	0
	1
	0
	0
	1
	
	

	0
	1
	0
	1
	1
	
	

	0
	1
	1
	0
	1
	
	

	0
	1
	1
	1
	1
	
	

	1
	0
	0
	0
	
	1
	

	1
	0
	0
	1
	
	1
	

	1
	0
	1
	0
	
	1
	

	1
	0
	1
	1
	
	1
	

	1
	1
	0
	0
	
	1
	

	1
	1
	0
	1
	
	1
	

	1
	1
	1
	0
	
	
	1

	1
	1
	1
	1
	
	
	1


Show how the timing diagram (showing the individual address lines A15..A12 relate to the truth table above)

5. Does the R/W line ever change state while the program is running? If it does, explain why and how it is triggered. (Show the digital analyzer capture and relate it to instruction executing)

6. Looking at the lines:

8009 86 0a             
fred    ldaa #$0A

800b 86 0b              
ldaa #11

800d 86 0c              
ldaa #%00001100

Note the #$0A, #11 and #%00001100. The # means immediate, but theorize what the significance of the $, % and no extra character means. 

7. What memory location is being retrieved by following lines of code (prove it via the digital analyzer captures)

8019 a6 00              
ldaa 0,x

801b a6 01              
ldaa 1,x

Speculate what the 0 and 1 mean in the instructions....

What values are actually retrieved from memory? 

8. Turn off all triggering (ask how)….reset the board and do a run on the digital analyzer. Capture what you see and speculate why you see it using the digital analyzer output to support your conclusion.
9. What does the AS line do? Relate it to the discussion in class and relate it to the FOX 11 Schematic. HINT: Remember the out of the 68HC11…D0..D7 are MISLABLED, it should say AD0..AD7.
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