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EET242

Laboratory #2 Controlling LED’s and Inherent Mode Addressing (F10)
Objectives:

1. Investigate how the HCS12 ports are used as inputs or outputs to accept data from switches and turn on and off LED’s

2 Test various inherent addressing mode instructions.

3. Learn how to use the D-Bug12 to set breakpoints and trace (single step) through programs as you observe the contents of MPU registers

Reference:

1. CPU12 Reference manual

2. Huang: Section 3.6.3 “Using the D-Bug12 Commands” (included)
3. Mazida Text: Sec. 2.3, The HCS12 Addressing Modes, P. 70-71, “Inherent / Register Addressing mode”

Learning Activities:

Part I: Controlling LED’s

1. Study the block diagram / schematic of that portion of the Dragon12 to be used in this laboratory and answer the following questions.
	a. What voltage condition must exist at PB0 and PJ1 in order to turn on the far right LED?

b. About how much current will flow through the LED when it is on?

c. If SW1 is closed what approximate voltage would be applied to PH0? 

d. Would your voltage of Question c be considered a high or low?  Explain

e. If SW1 is open, what logic level appears at PH0?  Explain.
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2. Load “Switch_Control_LED.asm” (program below) from the EET web site.  Before it can be saved select all then save as a “.asm” file.  Assemble, save and load the new program as “Switch_Control_LED.asm” Switch_Control_LED.asm.  
EET web site access:  Main page is http://staff.bcc/eet.  Scroll down and click on the link, EET Assignments (near the bottom).  When on the EET Course Assignments page, the links to the EET242 labs are listed under the course they are Word 97-2003 documents.
;FILE NAME: SWITCH_CONTROL_LED.ASM

;THE PURPOSE OF THIS PROGRAM IS TO TURN ON INDIVIDUAL

;LED'S WITH INDIVIDUAL SWITCHES BY LOADING (PORT H), 

;THEN STORING THE SWITCH BIT PATTERN (PORT B) TO THE LED’S

;THE PORT THAT IS CONNECTED TO LED'S IS CALLED "PORT B"

;THE PORT THAT IS CONNECTED TO THE CATHODES OF THE LED’S, 
;THROUGH CURRENT-LIMIT RESISTORS, RN8 IS "PORT J"

;THE PORT THAT IS CONNECTED TO THE ANODES OF THE

;7-SEGMENT LED DISPLAYS IS "PORT P" (LATER LAB)
;THE PORT THAT IS CONNECTED TO THE SWITCHES IS “PORT H”

;PROGRAM STEPS;

;0. EACH MEMORY HEX LOCATION IS GIVEN (EQU) A NAME 

;1. THE PROGRAM STARTS (ORGINATES) AT LOCATION $2000

;2A. NEXT PORTS B, J AND P ARE PROGRAMED AS OUTPUTS

;NOTE: PORT P IS NOT USED AT THIS TIME.  IT IS FOR THE 

;7-SEGMENT DISPLAY

;2B. NEXT PORT H IS PROGRAMMED AS AN INPUT

;3. STORE A 1 OR 5V TO THE COMMON CATHODE OF THE

;7-SEGMENT DISPLAY.  THIS PREVENTS THEM FROM TURNING ON.

;4. STORE A 0 OR 0V TO THE COMMON CATHODES OF EACH LED

;DISPLAY.  THIS ENABLES THEM TO BE TURNED ON.

;5. LOAD THE SWITCH INPUTS TO BE SENT TO LEDS

;6. STORE THE BINARY NUMBER TO THE LEDS

;7. BRANCH BACK AND LOAD THE SWITCHES AGAIN.

PORTB   EQU     $1      ;ADDRESS (OR LOCATION) OF PORT B

DDRB    EQU     $3      ;LOC PORT B DATA DIRECTION REG

PTJ     EQU     $268    ;LOCATION OF PORT J

DDRJ    EQU     $26A    ;LOC PORT J DATA DIRECTION REG

PTP     EQU     $258    ;LOC OF PORT P

DDRP    EQU     $25A    ;LOC PORT P DATA DIRECTION REG

PTH     EQU     $260    ;LOC PORT H DATA DIRECTION REG

DDRH    EQU     $262    ;LOC OF PORT P D

        ORG     $2000   ;STARTING LOCATION OF THE PROG.

        LDAA    #%11111111      ;"1" = PORTS ARE OUTPUTS

        STAA    DDRB    ;MAKE PORT B AND OUTPUT PORT

        STAA    DDRJ    ;MAKE PORT J AND OUTPUT PORT

        STAA    DDRP    ;MAKE PORT P AND OUTPUT PORT

        LDAA    #%00000000     ;”0” = PORT ARE INPUTS
        STAA    DDRH    ;MAKE PORT H AN INPUT PORT

        LDAA    #%11111111     ;"1" MEANS 5V


  STAA    PTP     ;STORE A 5V TO CATHODES OF 7-SEG

                        ;DISPLAY PREVENTING TURN ON

        LDAA    #%00000000      ;"0" MEANS OV / "GROUND"


  STAA    PTJ       ;STORE A 0 OR 0V TO THE CATHODES

                          ;OF LEDS, THUS ENABLING TURN ON

AGAIN   LDAA    PTH    ;LOOK AT SWITCHES
        STAA    PORTB   ;TURN ON OR OFF LEDS

        BRA     AGAIN   ;CHECK SWITCHES AGAIN

3. Run the program and demonstrate and explain its operation to the instructor.  Refer to “G[<address>]” on P. 96 in Huang (included)
Instructor’s ok: _____

4. Print out the complete program listing, Switch_Control_LED.lst then answer the questions or perform the following:

a. The listing consists of four main sections: Description, Assembly Directives, Initialization of Data Ports and the “Main Program”.  Identify and pencil in one of the above terms for each sections.
b. Set a break point at the start of the “Main Program”.  Refer to “BR[<address>]” on P. 96 in Huang (included).

c. Run the program from its starting address to the breakpoints and observe and record the register information.  It should be similar to Example 3.12, P. 97 in Huang (included).

(You may want to Include a screen dump (“alt print screen”) in your report to support your discussion.)

d. Use the Trace command Refer to record the register information as you trace through the next instruction and then branch back to again.  (To copy trace information displayed on the screen: Right click anywhere in terminal window, select copy all, open notepad2, select paste on the toolbar or go to edit, then paste.  Note: All the contents of the terminal will be copies.  You must delete unwanted text.  You may want to include a screen dump (“alt print screen”) in your report to support your discussion.)  Note the value in ACCA and the address when its bit pattern is displayed to the LED’s.  Record, demonstrate and explain how the “load” and “store” instructions are used to light the LED’s.  Refer to “T[<count>]” on P. 97-98 in Huang (included).

Instructor’s ok: _____

5. Modify you program so that is will increment the switch data by one before it is displayed.  Call this new program Switch_Control_1_LED.asm  Hint: You will have to add an instruction and reassemble your program.  Trace through the main program and record what is now happening.
Part II: Inherent Addressing Modes

1. Refer to Section 6 in the CPU12 Reference Manual.  Also read Mazida Text: Sec. 2.3, The HCS12 Addressing Modes, P. 70-71, “Inherent / Register Addressing mode” For each inherent addressing-mode instruction listed write the function, operation, CCR bits affected and access detail for the HCS12 or M68HC12 (purple book).  COMA is done as an example.

	Instruction
	Function
	Operation
	CCR bits affected
	Object Code
	Access Detail

	COMA


	Complement A
	(A)=$FF-(A)(A
	N, Z, V, C
	41
	O (HCS12)

O (HC12)

	CLRA


	
	
	
	
	

	INCA


	
	
	
	
	

	RORA


	
	
	
	
	

	LSRA


	
	
	
	
	


	DEX


	
	
	
	
	

	XGDX


	
	
	
	
	


	PSHA


	
	
	
	
	

	TSX


	
	
	
	
	


2. Refer to the first three paragraphs of Sec. 6.7 “Cycle-by-Cycle Execution (or 6.5 purple manual) and explain the purpose of the access code.
3. Given the INHERENT.ASM “program” (actually, this is not a program, it only demonstrates how inherent mode instructions alter internal registers.) shown below, enter the program, assemble the program and test the various inherent addressing mode instructions by tracing (or single stepping) through the program.  Place your break point at the “COMA” instruction.

For your write up of this part of the laboratory, simply add a comment to the INHERENT.ASM program that describes what you observed as you single steppe (trace) through each of the instructions.  (This has been done for the COMA instruction below.)  Print out the updated INHERENT.ASM and explain it to the instructor.
;INHERENT.ASM

;THIS PROGRAM TESTS VARIOUS INHERENT ADDRESSING MODE INSTRUCTIONS

        ORG     $2000
;START OR ORIGINATE THE PROGRAM HERE

;INITIALIZE THE CPU INTERNAL REGISTERS

START   LDAA    #%11110000
;LOAD ACCA WITH $F0
        LDAB    #%00001111
;LOAD ACCB WITH $0F
        CLC



;CLEAR CARRY BIT, C = 0

        LDX     #$0850

;LOAD INDEX REGISTER WITH $850
        SEC



;SET CARRY BIT, C = 1
;MANIPULATE ACCUMULATOR A WITH INHERENT ADDRESSING MODE INSTRUCTIONS

        COMA

;ACCA BECOMES $0F AFTER IT IS INVERTED
        CLRA

        INCA

        RORA

        RORA

        LDAA    #%00001111
;START WITH NEW CONDITIONS
        CLC



;START WITH NEW CONDITIONS, C = 0

        ASLA

        ASLA

        LSRA

        LSRA

;MANIPULATE INDEX REGISTER AND ACCUMULATOR D WITH INHERENT ADDRESSING MODE ;INSTRUCTIONS

        DEX

        INX      


  XGDX


  BRA
    START 

Instructor’s OK of results: __________
...Please refer to your laboratory syllabus for the “Laboratory Report Requirements”.  Follow these as you write your report.
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