WORKSHEET
LAB 4D
BINARY COUNTERS ON DRAGON12+

OBJECTIVES:

· To create binary counter on Dragon12+ Board.
REFERENCE:

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

On Dragon12 plus board all the PORTB bits are connected to LEDs. They are controlled by the PTJ1 pin. The LEDs will  not show the data on PORTB unless you turn off the PTJ1 bit. To do that we must make PTJ=output (DDRJ=0xFF) and PTJ1 =0 (logic zero).   Also the 8 DIP switches are connected to PTH. See page 24 of Dragon12 plus User’s manual.  
After making sure that the toggle program in Lab4A works, modify it to count up in binary (from 00000000 to 11111111) and display the count on LEDs of PORTB.
ACTIVITY 2
Modify the value of R3 (in DELAY subroutine) to show the count faster (or slower) and run the program to verify it.
ACTIVITY 3

Modify the program in Activity 1 to count down (from 11111111 to 00000000) Run the program to verify it.
ACTIVITY 4

Modify the program in Activities 1 and 2 to use one bit of DIP switch on PTH to decide for up/down counter.
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