SYSC3601 LABORATORY #4 (Summer 2009) – Home Preparation
In this lab you will be using a Motorola 68EC020 EVB and Application board.  The application board contains red, yellow and green LEDs as shown below:
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Each LED can be turned ON if its corresponding bit is set to 1, and OFF if it is set to 0.  Bit 0 corresponds to the yellow LED on the right and bit 7 corresponds to the red LED on the left. The LEDs are found at address $800013.
1) The program listed below mimics traffic lights at an intersection. Bits 3-1 control north-south traffic, while bits 7-5 control east-west traffic. For example, while the north-south light is GREEN (i.e. LED 1 is ON), the east-west light is RED (i.e. LED7 is ON).  

Comment the Motorola assembler code below to explain what the program is doing at each line.  A couple of lines are filled in for you as an example.
	Line
	CODE
	DESCRIPTION

	0
	TABST   MOVEA.L #TABLE,A1
	

	1
	        MOVE.B  #6,D3
	Move byte value 610 into register d3 (Hint: there are 6 entries in TABLE)

	2
	
	

	3
	* Main program

	4
	LOOP    MOVE.B  (A1)+,( $800013)
	

	5
	        MOVE.B  (A1)+,D2
	

	6
	        BSR DELAY
	

	7
	        SUBQ.L  #1,D3
	

	8
	        BNE.S   LOOP
	

	9
	        BRA.S   TABST
	

	10
	
	

	11
	* Delay subroutine (delay for <d2> seconds)

	12
	DELAY   MOVE.L  #551800,D5
	

	13
	DEL1    SUBQ.L  #1,D5
	

	14
	        BNE DEL1
	

	15
	        SUBQ.L  #1,D2
	

	16
	        BNE DELAY
	

	17
	        RTS
	

	18
	
	

	19
	* TABLE holds bit pattern followed by seconds to display that pattern for LEDs

	20
	TABLE   DC.B    $82,15
	Display for 15 seconds, E-W=RED (LED 7) and N-S=GREEN (LED 1)

	21
	        DC.B    $84,4
	

	22
	        DC.B    $88,2
	

	23
	        DC.B    $28,15
	

	24
	        DC.B    $48,4
	

	25
	        DC.B    $88,2
	


2) What is the purpose of TABST (lines 0 and 1)?
____________________________________________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________
3) The DELAY subroutine should delay for d2 seconds (i.e. if you load d2 with 5, then call DELAY, it should not return for 5 seconds). Given the constant value in line 12, how many seconds should each iteration of the DEL1 loop (lines 13-14) take? (ignore the time taken by the other lines in DELAY and the JSR/RTS time). Assuming that the P is running at 8MHz, how many cycles is that?
____________________________________________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________
4) In the lab you will need to modify this program to add a walk/don’t walk signal using the extra yellow LEDs (bits 0 and 4) to represent pedestrian crossings (LED on when it is safe to cross, and flash during last 3 seconds of green). Modify the LED pattern/time TABLE shown above to include the pedestrian signal.  Note: It is only safe to walk when the light is green.
Write your new TABLE in the space below. Your new TABLE will be slightly longer than the old TABLE -- what one other line in your program needs to change to accommodate this growth?
One line change:______________________________________________________________________

____________________________________________________________________________________


New Table:
	19
	* TABLE holds bit pattern followed by seconds to display that pattern for LEDs

	20
	TABLE   DC.B    
	

	21
	
	

	22
	
	

	23
	
	

	24
	
	

	25
	
	

	26
	
	

	27
	
	

	28
	
	

	29
	
	

	30
	
	

	31
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	
































