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EET242

Laboratory #1 Introduction to the Dragon12_a (F10)
Objectives:

1. Become familiar with the Dragon12-Plus by reviewing its website.

2. Explore the capabilities of the Dragon12 by running the test program that comes with the evaluation board.
3. Use an assembler (Asm) and integrated development environment (IDE) called AsmIDE to assemble and run a program called LED_CONTROL.asm that turns on and off LEDs.
References:

Huang: Sections 2.2 “Assembly Language Program Structure”, 3.6.4 - 3.6.7 “Entering, Assembling, Downloading and Running the Program” (included)

Laboratory Report Format:

The write-up for this laboratory does not follow the “EET242 Laboratory Report Requirements” found in the syllabus.  Rather, your write-up should be a “summary” with each sections one of the headings shown in the Learning Activities below.
Learning Activities:

A. Go to the Dragon12 website, www.evbplus.com 

a. Review the website.  Scroll down until you see our board.
b. Click on the Dragon12-Plus picture and perform the following 

1. List six features of the Dragon12

2. What are three applications for the HCS12?
3. Scroll down, find, print out and read the brief description of the hardware test program, Test.asm.  We will explore this program later during this laboratory.

B. Review Chapter 2. “Quick Start” from the Dragon12-Plus Manual (below) and only perform the Steps in Sections 2.1, 2.2, 2.3 and 2.4.
Quick Start

By default the Dragon12-Plus board is pre-installed with the bootloader (Freescale AN2153.pdf) and

the D-Bug12 monitor (Freescale DB12RG4.pdf). In chapters 2 and 3 the AsmIDE is used as the main

software tool to develop and debug assembly programs. 
People often use different terminologies. In our product manuals, Download means to transfer a file

from PC to a development board, while Upload means to transfer a file from a development board to

PC. Through out the manual, left click means that you click the left button of the mouse and right

click means that you click the right button of the mouse.

2.1 Install software from CD: (read, do not perform)

The installation is automated by double clicking on the SETUP.BAT on the CD. It will create a

folder c:\Dragon12P\examples and copy all example program files from the CD to

c:\Dragon12P\examples

If the filename is only shown as SETUP, not SETUP.BAT, you should change a folder option of

the Explorer to show file extension. When a file's extension is hiding, it is hard to know what it is.

To have your files to be shown with extensions, click on the TOOL tab in Explorer menu, then

click on folder options, then click on view tab, finally un-check the item named ‘Hide extensions

for knowing file types’.

The AsmIDE is free to use under GPL license. If you would like to use it in the future, we

encourage you donate $5.00 to Eric Engler at: http://www.ericengler.com/AsmIDE.aspx

After the software is successfully installed, you can make a shortcut to AsmIDE.exe on the

desktop. It’s important to make a shortcut so that its target location is C:\Dragon12P, not

c:\Windows\desktop or other locations. First, right click the Start button, then left click “Explorer”,

left click on C:\Dragon12P, right click on AsmIDE.exe (an application program), left click “Send to”

and finally left click “Desktop” (do not click “COPY”). It will create an icon named “shortcut to

AsmIDE” on the desktop and you can rename it to Dragon12-Plus. You can double check the

target location by right clicking on the icon, then left click on “properties”. You should see that the

target location is C:\Dragon12P. If you want to make a shortcut for AsmIDE on the Desktop, this

is the correct way to do it. If you don’t follow this method, your may have a problem running your

program. Never drag the AsmIDE.exe to the desktop folder.

The default setting of AsmIDE for the Dragon12-Plus board is created in a text file named

c:\Dragon12P\AsmIDE.ini. In the future if you get lost with all the changes, you always can copy

this file into the folder named c:\Dragon12P.

2.2 Getting Started (perform Steps 1 - 3, but read Steps 4 - 10)
1. Make sure that the both DIP switches of SW7 on lower side, right of center must be set in the “low” positions for EVB mode.

Plug the AC adapter into a wall outlet and plug the DC female plug of the AC adapter into the DC jack on the lower left side of the Dragon12-Plus board. After power up, the PB7-PB0 LEDs should light up from left to right one at a time, the speaker should chirp once (If the chirp is too soft you can remove the sticker on the speaker to increase the volume) and the LCD should display the following message:

“DRAGON12plus EVB”.
If it does not occur, make sure that the Power-On LED indicator is on. The PWR LED is on

when VCC (5V) is present. If the PWR LED is off check the output of the AC adapter. It

should be about 12.5V DC without a load (the output DC voltage of the AC adapter is rated

for 9V at 500mA, but usually the voltage is much higher without a load).

2. Plug the male end of the DB9 cable into the DB9 connector P1 on the upper left side of the

Dragon12-Plus board and plug the female end of the DB9 cable into COM1 or COM2 port on

your PC. The DB9 connector P2 on the lower left side of the board is the MC9S12DG256’s

SCI1 port that can be used by a user’s program.

3. To invoke the AsmIDE, use the “short cut” on the desktop of the laboratory computers. 

(or you can right click the Start button, then left click “Explorer”, left click on C:\Dragon12P and finally, double left click on AsmIDE.exe).

4. The AsmIDE is simple and very easy to use. You only need to use three commands from the

AsmIDE for your HCS12 development work. Use the File command to edit your source

code, the Build ( Assemble command to assemble your source code, and the Build ( Download command to download an s19 file to the Dragon12-Plus board.

5. If your PC has a COM port output (it’s a 9-pin male DB9 connector), you don’t need a USB to

RS232 converter. Usually the PC COM port will be COM1 or COM2. For setting the COM

port of the AsmIDE, you can click through View-> Option->Terminal Window Options menu,

then select the correct COM port and skip the step 6.

6. If your PC does not have a COM port output, you have to use a USB to RS232 adapter, the

COM port number that the AsmIDE uses must match the USB-to-Serial COM port number

that is assigned by Windows O/S. Windows O/S assigns the USB-to-Serial COM port

number randomly and it does not know which COM port number that AsmIDE is going to

use. In order to find the USB-to-Serial COM port number, you can click through control panel

-> systems -> hardware -> device manager -> ports, the USB-to-Serial COM port number

will appear ( In Windows Vista, you left click on Start, right click on Computer, left click on

propriety, then Device Manager and then Continue ).

For setting the COM port of the AsmIDE to match that USB-to-Serial COM port number, you

can click through View-> Option->Terminal Window Options menu, then select the correct

COM port from COM1 to COM8.

7. Also, set the COM port options at 9600, N, 8,1, and check the “enable the terminal window”

box.

8. After reset, the D-Bug12 monitor defaults baud rate at 9600 and and Hyperbaud function is

disabled. If Hyperbaud function is enabled, the Hyperbaud toolbar button sends the BAUD

57600 command to the D-Bug12 monitor, and then it also changes the serial port to the

57600 baud rate. IMPORTANT: When you reset your board it will go back to 9600 baud

and you will see characters ‘aaaaaaaaaa’ on the screen. You will need to press the

Hyperbaud button once to return AsmIDE to 9600 baud, and press it again to get 57600

baud. To stay at the 57600 baud all the time, you need to press the Hyperbaud button twice

after every reset. The Hyperbaud function is disabled by default and it should only be used

by an experienced user, not a beginner.

9. You can program text values for function keys to be sent from the terminal window. Some

function keys are pre-programmed, but you can change it any time in configuration options

(View->Options->Terminal Func Keys).

In the View(Option(Assembler menu, make sure that the chip family is 68HC12, not

68HC11. If you would like to use your own assembler, you can replace the as12.exe with the

name of your own assembler.

10. The screen is divided into two windows. The top window is for editing your source code and

the bottom window is shared by the message window and the terminal window.

If the terminal options are set correctly, you should see the following prompt every time the

reset button on the Dragon12-Plus board is pressed. If you do not see this, the bottom

window may be set for message window. Sometime it’s a little confusing when terminal

window is disabled and the message window does not display what you have typed. In order

to enable terminal window you have to click the terminal button in the bottom window to

enable the terminal window display, then move the cursor to any location in the terminal

window and click the left button on the mouse. After seeing a solid block cursor flashes, press

the <Enter> key and it will enable the terminal window.
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2.3 Test Hardware: (perform all steps)

To help users get up and running, the Dragon12-Plus board comes with many fully debugged,

some fairly advanced ready-to-run sample programs including source code, not just "Hello World"

type demo programs. The hardware test program, test.asm, simultaneously scans the keypad,

plays a song, multiplexes the 4 LED seven segment display, changes display brightness by

adjusting the trimmer pot and detects an object by using the IR transceiver as a proximity sensor.

All sample programs must be run from RAM in EVB mode. In order to run the test program in

EVB mode, the both DIP switches of SW7 must be set in the “low” positions to match the picture

above the SW7.

After invoking AsmIDE.exe, follow these steps to run your first sample program.
1. Click the File button to open the test.asm from c:\Dragon12P\examples. After the

test.asm is loaded into the AsmIDE window, you can view instructions of how to test all

hardware on the Dragon12-Plus board.

2a. Click the Build button ( Assemble button to assemble code and generate the test.s19 file. This is how you normally generate an s19 file. You can omit this step, because the test.s19 is already on

your hard disk.

2b. In the lower window switch from the Message tab to the Terminal tab.
3. Press the reset button on the board, you will see:
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4. Type “LOAD”, then hit <Enter> key.

5. Click the Build button. Select Download option and locate the file ‘test.s19’ for

downloading. If it prompts you with the “save changes?” message, you can ignore that

message and click the “No” answer.

6. After download is done, type “G 2000” and hit <Enter> key to run the test program.

All example programs are fully debugged, so the assembler won’t generate an error. If you have

an error, even a warning error, in your program, you must correct it before it can generate an s19

file.

2.4 Verify Test Hardware Program: (perform all steps)

Notes: 1. To stop the music you must reset the board and type “G 2000” to start the program again.


2. Do not perform Step #8
1. First print out the only the circuit board layout (Rev. D, Page 7) but not the schematics.  This is found at C:/Dragon12P ( Document ( Schematics.  

2. As you proceed circle the test points on your layout for each step and label each test point with the step number.
3. Go through each step (except #8) of the Test.asm program that you printed in Objective #1.  
4. Record the results of each step as it is performed

5. Demonstrate Steps #5, 7 and 9 and the labeled layout to the instructor.

Step #5 Instructor’s ok:_____, Step #7 Instructor’s ok:_____, Step #9 Instructor’s ok:_____
C. Use AsmIDE to enter, assemble and test the “Control_LED”

	1. Refer to Sections 2.2, 3.6.4 - 3.6.7 (included from Huang) and the “Quick Start” material above to enter, assemble and test the program below.  As you enter the program you will need to use the tab key to move from the “LABEL” to “OPERATION” to “OPERAND” to “COMMENT” fields.  Feel free to ask the instructor for assistance.  

2. Study the hardware (LED’s and Switches) and the parallel ports (B and J) to which they are connected in the diagram to the right.  Ports B & J are programmed as outputs
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3. Save the Control_LED.asm file to the diskette (or thumb drive) provided.  (It will be used for the next laboratory.)  Assemble and download the program. 

4. Study what the program is doing.  This is “software control” of hardware.
5. Record your results and explain why only LED 0 (PB0) turns on.  How would you modify the program to turn on LED 7 (PB7)?  Instructor’s ok: _____

;FILE NAME: LED_CONTROL.ASM

;PURPOSE: TURN ON INDIVIDUAL LED'S BY STORING THE 
;APPROPRIATE BIT PATERN TO THE I/O PORT 
:THAT IS CONNECTED TO THE EIGHT LED.

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

;THE PORT THAT IS CONNECTED TO THE CATHODES OF THE LEDS

;THROUGH CURRENT LIMIT RESISTORS, RN8 IS "PORTJ"

:PROGRAM STEPS
:1. EACH MEMORY HEX LOCATION IS GIVEN (EQU) A NAME 

PORTB   EQU     $1      ;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

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

        ORG     $2000   ;STARTING LOCATION OF THE PROG.

;3. PORTS B AND J ARE PROGRAMED AS OUTPUTS

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

        STAA    DDRB    ;MAKE PORT B AND OUTPUT PORT

        STAA    DDRJ    ;MAKE PORT J AND OUTPUT PORT

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

;DISPLAY.  THIS ENABLES THEM TO BE TURNED ON.

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

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

                        ;OF LEDS, THUS ENABLING TURN ON

;5. LOAD "IMMEDIATE" BINARY NUMBER TO BE SENT TO LEDS

AGAIN   LDAA    #%00000001      ;READY: TURN ON LEDS #0
;6. STORE THE BINARY NUMBER TO THE LEDS

        STAA    PORTB   ;TURN ON OR OFF LEDS

;7. BRANCH BACK AND LOAD THE BINARY NUMBER AGAIN.

        BRA     AGAIN   ;GO BACK, LOAD BINARY CODE AGAIN
_1293347220.pcx

