ECE 1574 Lab Assignment 3
Introduction to Programming the Fox11 Board

CRNs 11720-11727
Introduction

In this lab, you will download a program to your Fox11 board to check that the board is
functioning properly.

Software Preparation

To create an executable program for the Fox11 board, you will have to use a cross-compiler, a
compiler that runs on one type of computer (in this case, your PC with its Pentium processor) but
creates an executable for another type of computer (the Fox11 board with its 68HC11 processor).
The cross-compiler you will be using can be downloaded from
http://stephane.carrez.free.fr/EXE/gnu-68hc1x-3.0.1.exe. Run the downloaded program and use
all the default settings.

Accept the license agreement:

]inEL Setup - GNU Development Chain for 6BHC11 /12

License Agreement
Pleaze read the following impartant information before continuing.

Pleaze read the following Licenze Agreement. 'ou must accept the terms of this
agreement before continuing with the ingtallation.

GMU GEMERAL PUBLIC LICEMSE il
Werzion 2, June 13591

Coppright [C] 1989, 1991 Free Software Foundation, [nc.

59 Temple Place, Suite 330, Bostan, MaA 02111-1307 54
Ewvemone iz permitted to copy and diztribute werbatim copies
af thiz licenze document, but chanaging it iz nat allowed.

Preamble

The licenzes for most zoftware are designed to take away vour ;I

e || accept the agreement:

| do not accept the agreement

< Back I Mest = I Cancel

Use the default destination location:



]i.:.EL Setup - GNU Development Chain for 68HC11 /12

Select Destination Location
w'here should GHU Development Chain for BBHCT1/12 be ingtalled?

J Setup will ingtall GHU Development Chain for BBHCT1./12 into the following
folder.

To continue, click Mext. IF pou would ke to select a different folder, click Browse.

Im Browsze. .. |

Atbleazt 0.1 MB af free dizk space iz required.

< Back I Mest » I Cancel

Do a full installation:

]i.:.EL Setup - GNU Development Chain for 6BHC11 /12

Select Components
whhich components should be ingtalled?

Select the components pou want to inztall; clear the components pou do not wart o
inztall. Click Mest when you are ready to continue.

Full installation

Hrntl and man page documentation 7hMB
Header files 0.3MBE
Compiler and Tools 0.1 MB
Libranes 16.7 MB

Current zelection requires at least 54.5 MB of dizk space.

< Back I Mest = I Cancel

Use the default for the start menu:



]i.:.EL Setup - GNU Development Chain for 6BHC11 /12

Select Start Menu Folder
‘where should Setup place the program's shartcuks?

Setup will create the program's shortoutz in the following Start Menu folder.

To continwe, click Mext. IF pou would ke to select a different folder, click Browse.

EHIJNEEHT Browse. .. |

< Back I Mest = I Cancel

Select Install and wait a couple of minutes for the installation to complete:

]i.:.EL Setup - GNU Development Chain for 68HC11 /12

Ready to Install

Setup iz now ready to begin inztaling GMU Development Chain for BBHC11/12 on
your cormputer.

Click Inztall to continue with the installation, or click Back if you want to review or
change any settingz.

[Degtination location: =
o sr

Setup type:
Full installation

Selected components:
Hrtl and man page documentation
Header files
Compiler and Tools
Libraries 8

Start kenu folder:

<

< Back




Use Textpad to edit your .bash_profile to put the cross-compiler in your path. The last line of
your .bash_profile should be:

export PATH="/cygdrive/c/usr/bin:/cygdrive/c/Program Files/TextPad 4:S$PATH"

Next, download the m6811-support.tar.gz file from the class website. This and lab3.zip
compressed files contain the source code for the program you will be compiling and
downloading to the Fox11 board, as well as the libraries and configuration files that provide
input/output for the board.

Open a Bash shell and make a directory called 1ab3 and another one called hc11. Use Winzip
to unpack the files in the m6811-support.tar.gz file to the hc11 directory and all the
files in the 1ab3. zip file to the 1ab3 directory.

One of the files that will be unpacked is a Make file. Change directories into 1ab3, and use
Textpad to edit the Makefile:

cd lab3
textpad Makefile &

Set the GEL_BASEDIR variable near the top of the file to the hc11 directory, e.g.
C:/cygwin/home/Pushkin/1574/hcll. Save the changes to the Makefile and quit.

Run the make command in the 1ab3 directory and several files should be created, including the
executable file that you will download to the Fox11 board: example io.s19.

Hardware Preparation

The next step is to set up the Fox11 board. First, plug the AC adapter into an outlet and insert
the plug into the jack on the right side of the board (if you are looking at the board oriented so
that the breadboard is nearest to you).

Plug the male end of the serial cable into serial port on the board labeled P2 on the upper right
side of the Fox11 board, and the female end of the cable into a free serial port on your PC (the
remaining instructions will assume that you plugged it into the COM1 port of your PC).

Next, connect the keypad to the Fox11 board on the port labeled KEYPAD on the left side of the
board. The port has only 8 pins, but the keypad has 10 pins: Pin number 1 and number 10 on the
keypad are not used, so only the middle 8 pins of the keypad will be connected. The keypad
connector will have an arrow on it to indicate pin 1; the connector should be inserted with this
arrow on the end of the port that has a 1 by it. Please see the Fox11 Getting Started document
for more information.



Communicating with the Board

To communicate with the board, we will be using HyperTerminal. To start HyperTerminal,
select Start->Programs->Accessories->Communications->HyperTerminal. This will open a
window for a new connection:

Connection Description ﬂﬂ

: I ew Connection

Enter a name and chooge an icon for the connection;

M amme:

lzan:

ak. I Cancel |

(If this is the very first time you have run HyperTerminal, another window will appear first
asking for your area code. HyperTerminal can be used with a modem to make a connection over
a telephone line.) Enter buffalo for the name and select OK. You will then be prompted for
which serial port to use:

Enter detailz for the phone number that you want to dial:

Courtry/region: IUﬂitEd States (1] j

Area code: 540

Phone number: I




If you are using COM1, then select OK, otherwise, pull down the menu for your port and then
select OK.

Next a window will open to set the ports communication properties. Set the port settings to 9600
bits per second, 8 data bits, no parity, 1 stop bit, and Xon/Xoff flow control as shown below, and
then select OK:

PDHSEHMQSI

Eﬂspersecnnd:lEEDD

Eaﬁw:anne

[
gmaum:|a :j
=
i

gmpmm:h

Elow contict: eI ~

Beztare Defaults |

] I Cancel | Apply |

The full HyperTerminal window should then appear. Press and release the reset button on the

Fox11 board, and the words
BUFFALO 3.46sc - Bit User Fast Friendly Aid to Logical Operation

should appear. If they do not, please check that you have the correct HyperTerminal settings.
Press the Enter key on your keyboard, and the prompt > will appear.

Your PC is now properly communicating with the Fox11 board. The next thing you have to do
is to download a program to the board.

Downloading a program to the board and running it

At the > prompt, type 1oad t (which stands for “load a text file”) and press enter.

Next, select Transfer->Send Text File from the menu at the top of HyperTerminal. Navigate to
your 1ab3 directory, and change the “Files of type” to “All Files (*.*)”. Select
example io.s19 asshown below and then select open. It is important that you select the



.s109 file, as it is formatted in such a way that the Fox11 board can download it and then put it
into its memory.

Look ir: IE}fD:-:'I'I j 0 _? 3 '

config

qgee-skuff
include

libs

EI Makefile . swp
example_io.elf
example_jo,relf
example_io.robj
mple_io.s19
E:I main

main. o

Makefile

E:I WTioroukines

E] YTioroukines
WTioroutines.o

File name: Ie:-:ample_iu:u j QOpen
[

Cancel |
E

Files of type: I.-’-'-.II files [7.7]

The HyperTerminal will then have a series of periods appear as the file downloads. When the
word done and the prompt appears, type go 8000 and hit Enter. This will tell the Fox11
board to begin executing the program at memory location 8000, which is where downloaded
programs are stored by default. HyperTerminal will now appear as shown below:

& buffalo - HyperTerminal =] 3]
Eile Edt Wiew Cal TIransfer Help
MEEIEEE

STOPAT <addr> Trace until addr

T [<n>1 Trace n instructions

TH Transparent mode (CTLA = exit, CTLB = send brk)

[CTLH] HWait, [CTLH.DEL] Abort [CR] Repeat last cmd

>
BlllFFng] 3.46sc - Bit User Fast Friendly Aid to Logical Operation
>load t

Long is 4, int is 2, short is 2, size t is 2
Button SH2 is not pushed

The switch values are @

ADC wvalue is %b

Key Code = 0

kl‘l

Connected 011:10 |Auto detect (5600 8-1-1 SCROLL  [CAPS  [WUM  [Capture  [Print scho




The program you have downloaded tests both input to the Fox11 board (e.g., keypad, DIP
switches) as well as the LCD output. It checks input values and writes output whenever the Enter
key is pressed in HyperTerminal. Perform the following steps to make sure your board is
functioning correctly:

(1) Type your name and hit Enter. Verify that it appears on the LCD. TA initials:

(2) Set a value on the DIP switches (upper left side). Hit enter and verify that D
the line that reads The switch values are has the value that you
set.

(3) While holding down a key on the keypad, hit enter and keep holding
down the keypad key until the speaker stops buzzing. Verify that the line
that reads Key Code = has a non-zero value. If the value is zero, make
sure that the keypad is inserted correctly and that you hold the keypad key
down until the speaker stops.

(4) Press the pushbutton labeled SW2, hit enter and keep holding down the
pushbutton until speaker stops buzzing. Verify that the line that reads
Button SW2 is pushed.

(5) At each step, verify that the binary value displayed by the LEDs matches
the iteration number shown on the LCD.

(6) Edit the main.cpp file. Change the line that reads VT1led (iter) so
that instead of the LEDs showing the iteration number, they show the
binary value given on the DIP switches (the DIP switch value is contained
in the variable switch value). Save your changes and quit the file.
Then run make, reset the Fox11 board, and download the new executable

2)

3)

4)

5)

6)

to it.

Try several different settings of the DIP switches, hitting Enter after
setting each value. The LED value will equal the DIP switch value from
the previous time you hit the Enter key. Edit the main. cpp file and find
out why this is so. Move the VT 1ed function call so that the LED values
equal the DIP switch values at the time Enter is pressed rather than the
previous time. (Hint: Where are the switch values being read and stored
in the switch value variable?)

Once you have completed each of the above steps, please validate your lab by showing the TA
that all five functions work properly and that your LCD contains your message. The TA should
initial each step above and then sign below to show that the lab has been validated. This lab (and
all further labs) must be validated during your lab section.

Your Name

/
Date GTA name / Signature




