EE Senior Design 2007

Introduction to the IDE

1 Introduction

The IDE that we are using is called SourceBoost, and is available on all of the machines
in the ELC. There is also a free version which has some limitations that you can
download and run on your personal computer.

The steps in programming a microcontroller using the IDE are as follows:

1.1 Start the Software

Starting the software is done like any standard windows software.

1.2 Create or Open a Project

SourceBoost uses a “container” called a project to keep all of the details of your
program together. These details include the file(s) that the program uses, specifics
about the target processor, and other information.

When creating a new project, | would avoid using the wizard until you are more familiar
with the IDE and C programming.

1.3 Add files to the project

All files and libraries have to be added to the project. Do not add header files to the
project. They are included via the #include statements in your code.

SourceBoost includes an editor that can be used to edit and create programs, but you
can use any code editor of you like.

1.4 Compile your project

With all of the files added to the project, it is time to use the € compiler to compile your
project. The bottom half of the screen will show the results of this process.

1.5 Link your project

Once the project has been successfully compiled, the next step is to link the project
using . This program, run from inside the IDE, will take the output of the compiler and
translate it into a HEX file.

1.6 Program your microcontroller chip

The next step is to program the hex file that was generated by compiler and linker into
the microcontroller. The name of the hex file will be the name of your project with the
file extension .hex. When the programmer software comes up, you may have to load the
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appropriate hex file before downloading. This is a separate piece of software, although it
is launched from the IDE. This program sends the hex file to the hardware programmer
mentioned above, which writes the program into the memory on the microcontroller.

1.7 See if the program worked

Once the hex file is downloaded, press the reset button on the development board. The
program will start from the beginning and run to the end. Note that the program usually
will start running without a reset, but that may not always be the case.

2 Detailed Instructions

The following is a cookbook approach to the steps necessary to run the IDE.

1. Determine where you are going to keep your code, libraries, etc. This needs to
be a directory that you have permissions on, and can be in your AFS space, on a
memory stick, etc. This document is an edited version of one used in EE 20222
and it assumes there is a directory called workfolder extant for this purpose.

2. Run the SourceBoost IDE. The program can be found in Start — All Programs —
SourceBoost — SourceBoost IDE.

3. Create a new project in your working directory. To do this, go to the Project menu
of the IDE, and select new.

" SourceBoost IDE

File Edit Wiew | Project | Buld Settings  Plugins  Help

0O = Quick, ..
Workspace | Mew, ..
-8 ci\labzza-z 0P
=] prog.c
=] plib.c
= Cukput &dd File(s), ..
=] prog.
=] prog. 1 ClabZ24-2005 prog2iprog. _ c
] prog. 2 Cillabz24-2005\progiprog. ¢

3 Cllabde\I2C testh T2,
4 C:\labz24-2005,,, \[2C. ¢
5 Ciilab224-2005Y, . \countb, ¢
6 Ciilab224-2005Y,, \osc, ¢
7 Cihlab224-2005Y,, \spitest, ¢
8 C:\labz24-20051,..\5PL. ¢
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This will open up the dialog box shown below. Change the directory to point to
some folder and choose a name for your project. (I chose in this example to call
mine lab2rms.)

Open
Laok in I&) workfolder j (] £k E-
File name: Ilab'l AMS.__ o Dpen I
Files of tpe: IPri Files[".__c] ~| Cancel
- |

A new project dialog box will appear. You should choose to create an empty
project.

New Project

Create new project: oK.

(X
with empty sounce file Cancel |

with empty zounce and header files

Toolsuit: I BoostC LI

4, Add your file to your project.

I sourceBoost IDE
File Edit Yiew | Project IBuiId Settings  Plugins  Help

D@nﬁ Quick... m@liﬁ@%%
= g8 CPic softw Sneniy
=123 Qutput Wizard, .,
3] Firstp
S Frstp| Add Filels)...
|5] Firstp

1 Firstprag.__c

2 mothertest2,_ ¢
Jexample,_ ¢

4 testprog._ c

5 mothertest, _c

6 seriall, _c

7 QB-masker,_ c
8 PWM46Z0, _c
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After adding the file, it should show up in the left column.

H SourceBoost IDE

File Edit \Mew Project  Build Settings  Flugins  Help

DSHG e slEBCLP D ¥

| ‘warkspace a x|
E|--- C:\Pic software"boardtest
= kestprog.c
EH:I COukpuk

testprog.asm
testprog.lst
=] testprog.hex

Notice the workspace display. The project name is listed in bold on the first line.
Below it you can see the file that | added to the project.

5. Add the EESDIib.c to the project.

H SourceBoost IDE

File Edit Wiew Project Build Settings Plugins Help

DL e s DR RBCLP D

| Warkspace a x|
E"- C:Pic software’\boardtest
----- E testprog.c
-[S] EESDiib.c
E|I:| Cukput
teskprog. asm
testprog.|st
" 2] testprog.hex

6. Double click on the name of your C file, and it will show up on the right hand part
of the screen, where it can be viewed and edited. Note that the editor uses colors
to indicate various different types of information in a C program.
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A SourceBoost IDE - [C:\Pic software\boar dtest\testprog.c]

D File Edit Wiew Project Build Settings Plugins ‘Window Help

S0 BCLD T ¥

testprog.c |

@

= E'\Picsuﬂ:ware\buardtest' P R e L
C * This is a routine to test some basic functions
—Ejom&{c * of the board.
5] testprog. asm * Tt doesz the following:
5] testprog lst * COunts up and down on the LED's twice
5] testprog.hex * Writes a message to the LCD
# runs an 57600 a terminal program which
* echoes character te the =creen and to the LCD
*
* ************************************************'{"
#include <systewm.h>
#include "EESD.h"
#pragma DATA _CONFIGLH, _O%C HE_1H //10 mhz
#pragma DATA _CONFIGZH, _WDT_OFF_2H
#ipragma DATA _CONFIGAL, LVP OFF_4TL
#pragma DATA _CONFIG3H, _MCLRE_ON_3H
#pragma CLOCK_FREQ 10000000
wold main (void)
{
char j;
char a;
adconl = 0x0f;
LCD_init () :
LCD_printf ("Test Program™);
delay_s(5);
7. Note that there are a number of settings under options that should be correctly

pre-set for you but with multiple students using each setup, there are no
guarantees. . The correct setting are as follows:

Settings -> Toolsuit

Active Toolsuit Selection

Active Toaolzuit: ]

Settings -> Target
X

Cancel
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10.

Settings -> Options ->tools

X

BoostC compiler options

Compile Options  Toals lDebugger]

CompilertLinker directan:
C:“Program FileshSourceBoost, j

Programmer; |C:hdivpgrmrshhicroPro.exe j

Get Default

i

Set Default

Ok | Cancel |

Note that the specific location of the programmer software may be
different than what is shown because of the installation setup in the
IDE.

Settings -> Build
Set the options you want to happen when you click on build 73. If
you include program, it will automatically launch the programmer
software.

Build Options x]

compile 0k |

lnk.

CICEET ool |
Set Default

Compile your project. Simply click on the gothic € in the top toolbar. In the
bottom window, you will see the output from the compile, and if you entered the
program correctly you should see no errors. (Note that there will be a number of
warnings! These can be safely ignored.) If there are errors, you can double click
on the error and it should take you to the offending line. (Note that it is not always
possible for the compiler to figure out exactly where the error is, but it should be
close to the line given.)

Link your project. Click on the gothic %, and the linker will link the project. (Note
that if you had the build options as shown above, clicking on the gothic 7 would
have done both these steps.)

Compiling and linking produces three output files. An assembly file (.asm), a list
file (.Ist) and a file that can be downloaded to the microcontroller (.hex).
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Download the hex file to the microcontroller board. Click on the gothic 3 and the
programmer will start and will appear as below. Note the window that says target.
This has to be set as shown. Once it is set, it should remain so.

's DIY K150 v141204 <PWM4620.hex>
File Programmer Options Help

=

LOM DATA
o0oo:| EF&Z FOOZ EZ09 A4DS EFOT FOOO 0012 OQEF3 b.o.o.....
00l0:| OFFF A4DE EFOS FOOO ZEOS EFO7 FOOO 001z ... ...
O0Z0:| AS9E D7FE 5034 6EAD 00LlZ AZAE D004 S3AE B T
0030:| S8AB 6AOC 0012 RASE DTFE SOAE 6EOC 0012 .. ... ...
0040: | cAle 6A17 6A15 BALA 6ALS B31S 0012 50DS ... .....
0050z 3el2 36lh 3elz 3613 36le 3617 5014 SCle L.......
00g0:| E015 6217 EC17 E205 5014 SELle 5015 5a17 .. ... ...
0070z 2015 ZAl8 DTEA O01Z E0O0S &EAF 5004 &EBO .. ... ...

ol o020:| 0EZ4 &£EAC 0ES0 £EAER OEER 163& 242D 0EOQ2 Foeiant

no020:| SEEB® 0012 &A33 EOOA SEEA 5009 2433 SEES R JR<
00&0:|( E5ZEF B4DE 0012 EOOA SEEA 5009 Z433 6EES ... .. 3.
NO0BO:| ZAZZ S0EF &E34 EC10 FOOO D7ED 0OOLlZ 3809 JC N SR
noco:| OBOF &EOE OEOF 140B &EOC OE30 E40C &EODR . ... o..
0opo:| 0E3® 640A DO0O3 OEOT 2404 SE0OA S00R SEZ4 = I 4
OO0EQ:| EC10 FOOO OEOF 1402 SEOE OE30 EZ40B &EDR . ... o..
o COM x Beady
= i . =]
Chip Selector
= Load | M Merge | Fro lam| 24 Werif | |
= g & Erog 1] Yerily 19F4E20
Refrash | & save | Eh Read | [ Blark | 1=} Fuses | XK Cancel
= =S Bd224aM o

Depending on the USB port that you connect the programmer to, the port setting
in the programmer may change. You may have to do some searching through
port numbers. Setting the port is under the file command.

'+ DIY K150 v141204 <PWM4620. hex>

File Programmer Options Help

& Load Chrl+L
H ssve S Los aeps EFO07 FOOD 0012 OEFS  b.......
& Merge Chl+M [FOS FOOO ZE0S EFO7 FOOO 001z  _ ... ... E' E
Refresh Chrl+R 34 ¢EAD 00LlZ AZAE DOO4 92AR R S (6] |
1z &A9E D7FE S0AE 6EOC 0012 ... ... E E
[ Clear 13 641k 6Alg BElZ OOLZ S0DE ... .. ... i B
1z 3613 36l6 3617 5014 5C16 . ._...... 3 |
Programmer * 17 E305 5014 SEL6 5015 SAL?  _....... E E
Q’ EA 001Z 5009 6EAF 500 6EBO ... ... o} O
O Tum Serial OFf  Ciribo £20 SEAB OEEB 1636 348D 008 $o.. ... E E
33 E00A GEEA 5009 2433 GEES Ei B
EH recent Files y D12z EOOA SEEAL 5009 2433 GEES E E
34 EC10 FOOO D7ED OO1Z 3809 & g
MPLABE » EOF 140B 6EOC 0E30 240C 6E0A 0o =
- 03 OEO7 Z40A 6EQA 500k GE34 E E
Exit OF 1409 GEOE 0E30 2408 GEDA £ o
= COoM 4 K150 board connected
=

Chip Selector <

= Load | Merge | H Pragram | 208 Verify | | 18R 4520 -

Refresh | & save | Eh Read | [y Blark | 1=} Fuses | X Cancel |
= =S 1EFR22PM =

There are a number of options for the programmer. | usually have my set as
shown below which tells the device to ignore the “blank check” (don’t bother to
check if there is a program already in the microcontroller.
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'+ DIY K150 v141204. <PWM4620. hex>

=

2

File Programmer | Options Help

o LB EditHEX Corle Cirbe
oono:| r| BT Edt Chip List FOOO 001Z
oo1o:| oF @ Fuse value EF07 FOOO
e % @ Calibration Wardis) AzAB DOO4
0o30: ] SO0AE 6EOC
o040:| e B Read Chip Info E2ls 0012
0050:| 36 Mg Ignore Blank Check 3617 5014
ggjgf gg' B Fly Window  Chri+F g;j ;g;i
0080:| 0F; B3 Auto Update Files 1696 548D
0050: | &E1—E 1CSP Mode £002 2423
ooan:| 5z 5009 2433
0O0BO: | ZA £ Auto Program D7ED 0012
ooco:| o Cal Program Options * [0Ba0 z4nc
00DO: | OE 4% EEPROM Override £EOA 5004
00Ea: L 030 240B
CoM x Ready
= Load | Merge | H Program |

OEF2
0oLz
SoAR
0oLz
a0ne
ECle
EAL7
&EED
OEOS
EEED
6EES
2209
GEDA
EEZd
cE0A

i e e e o e o o e o
ol e e e o

DI Chip Selectar

25T Y
24} Verfy | | 18F 45210 -

FRiefrach | & Save |

Eh Bead |

[ BElank | =] Fuses | X Cancel

=S BAATAM

2007

If you haven't told the programmer to ignore the blank check, is will ask you if you
really want to program over what is in the chip.

=
il ROM DATE
0000:| 2376 3FFF
0008:| 0000 0000
0010:| 0000 0000
0018:| 1003 2807
00Z0:| 0000 0000
0028:| 0000 0000
0020:| 20FA OOES
0038:| 2003 OBAD | ROM=MNot Erased
' opan:| osos 04z7 oosd S/ EEPROM =Erased
0048:| 007 30F0 10 o= ’
00S50:| 1009 1439 Fuse = hlot Erase
| 00mo 200 Conkinue to erase and program this chip?
0080:| 0508 0420
0088:| 2003 0008
0070:| 0088 1409
. oo 3
=

- [2[x]

o e

0
0
e
0
(o
I
(i
0
0O
03
(i
0
0o
0O
[z
3
0o
I
0
0

= Load | Merge |

,;El,, Erogram |

291 Werify | g | ’—_|

Chip Selector

Refresh | & Save ‘

5 Read |

[ Elank | =1 Fuses ‘ X Cancel ‘

= || 12E3EAM

The programmer will download the hex file to the microcontroller board and it will
usually begin executing.

The programmer will show progress of programming
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11.

*+ DIY K150 v141204 =mothertest2. hex>

0o00:| EFF4
0010:| 0000

EOM DATA

FOOl 5ZZé AdDE
Q000 0000 0000

s e e |
o e o

S Prograuming ROM. ..
= b Chip Selector
= Load | Merge | 4 Program | 24 Verify | | ,—_|
FRiefresh | & save | Eh Fead | [ Blank | 1=} Fuses | X Cancel |
= =5 Z133PM o

and then will show that it is verifying as shown below.

*+ DIY K150 v141204 =mothertest2. hex>

000o:| EFF4

ROM DATA

FOO1l L5276 R4DE

EF07 FOOO 001Z OEF3
0000 0000 OFFF A4DS
Q0o 0000 000d 0000
001z OEFA &EZe ECOZ
FOOO DEFA 6EZe ECOZ
FOOn ZEOZ DT7EE 0O01ZF
looz gESC 208D SZ8D
FOOO 5003 6ES3 0012
&E0& DEOF 142C 100&
3804 OBEFO &E0& OEFO

] e o
o o oo oo

00aD:| 1406 £E07 OEOF 148C 1007 &ESC 508D 222D

O0EOD:| 223D OE03 6004 DOOS 0OEl4 SEZ& ECOZ FOOO

00CO:| D004 DED1 €EZ& ECOZ FOOO EQ0E EES2 0O01E

00D0: | 502C SEZE OEF0 14Z4 &EEE OEOF 142C 10Z¢g

O0ED:| GESC 508D 528D 228D 35Z4 OBFO 6EZ6 OEFOD
(= CoM 4 Verifying ROM. ..
= DD Chip Selector

= Load ‘ Merge | L Program | '7{: Werify | ‘ ,—_l

Fiefresh | H save | Fh Read | [ Elank | 1=} Fuses | XK Cancel |

= = 5 Z1E25PM S
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Verifying takes a long time, but you can cancel once it gets to this point, rather

than walit for verification to complete. | also make a habit of closing the

programmer at this point.

If the program doesn’t start running, press the reset button on the microcontroller

board.



