LAB 6C
USING 7-SEGMENT LED DISPLAY ON 

DRAGON12+ BOARD

OBJECTIVES:

· To program the 7-seg LED on Dragon12+ Board.
REFERENCE:

· Mazidi and Causey “HCS12 Microcontroller and Embedded Systems,” Chapters 4 and 6.
MATERIALS:
· CodeWarrior 
· Dragon12+ Trainer board
ACTIVITY 1

On Dragon12+ board we have 4-digit common cathode 7-Seg LEDs. PORTB drives 7-Seg LEDs  (anode) and PTP0-PTP3 provide grounds (cathode) to 7-Seg LEDs 

See Page 24 of Dragon12+ User's Manual.  Notice that the PTP0 provides the ground for the most left digit and PTP4 for the most right digit. We must send the value for 7-Seg to PORTB and turn off (ground) the desired PTP bit to turn on the 7-segment digit. For example, to display number 2 on the most left digit, we must send hex value 5B (01011011 binary) to PORTB, and turn “off” the PTP0 and keep “on” the PTP1, PTP2, and PTP3 bits.  See the code below:
0
1
0
1
1
0
1
1


0
g
f
e
d
c
b
a

;START OF THE CODE

ABSENTRY Entry        ; for absolute assembly: mark this as application entry point

; Include derivative-specific definitions 



INCLUDE 'mc9s12dp256.inc'     ;CPU used by Dragon12+ board

;code section

        ORG   $4000     ;Flash ROM address for Dragon12+

Entry:

      LDS     #$4000    ;Stack

       LDAA   #$FF

        STAA   DDRB

;PORTB as Output

        LDAA  #$FF

        STAA   DDRP               ;PTP as Output

OVER   LDAA  #%01011011 

; 7-Seg value to display 2

        STAA   PORTB

        LDAA  #%00001110
; ground PTP0 for the most left digit (try #%00001101,
        STAA   PTP

; also try #%00001011. Also try #%00000111) 


        BRA     OVER

;keep refreshing it.

;**************************************************************

;*                 Interrupt Vectors                          *

;**************************************************************

         ORG   $FFFE

         DC.W  Entry     ;Reset Vector. CPU wakes here and it 
;is sent to start of the code at $4000

;-----------------------------------------------END OF CODE  


Now, we can use PTH switches to experiment with the bits of 7-Seg as shown below. Copy and paste this program into the above program and change PTH bits to see what happens.

        LDAA   #$FF

        STAA   DDRB

;PORTB as Output

        LDAA   #$FF

        STAA   DDRP   ;PTP as Output

        LDAA   #0

        STAA   DDRH

OVER   LDAA   PTH 

; 7-Seg value to display 2

        STAA
 PORTB

        LDAA  #%00001110

; ground the PTP0 for the most left digit

        STAA  PTP


;  


        BRA   OVER

ACTIVITY 2

Now, to display more than one number we must turn off one digit and move to the next digit. We must have sufficient delay in between each showing.  Download and run the sample program for 7-Seg on the www.MicroDigitalEd.com site under Dragon12 Plus Sample Programs and Support to display numbers on the 7-Seg display. The program is called “Displaying Number on 7-seg LEDs.” After making sure that the program works on Dragon12 board reduce, (or increase) the delay size to see what happens. Now, change the data to display the year you graduated from high school.

ACTIVITY 3 (Advanced)

Write a program to get 4-bit binary data from DIP switches of PTH and using look-up table convert it to 7-Seg number and display it on the most right digit of 7-Seg display. 

Name:





Date: 



Class:
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