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Embedded System Design

A Basic Tutorial for MPLAB IDE
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 Materials

— Microchip, “MPLAB IDE User’s Guide”, Elsevier
Newnes, 2009

* Websites

— http://www.microchip.com
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How to use

A A o e

All projects will have these basic steps:

Select Device — Chon thiét bi

Create Project — Tao du an

Select Language Tools — Chon ngdn ngtr

Put Files in Project — Dt file vao du an

Create Code — Tao ma chuong trinh

Build Project — Xay dung dy 4n

Test Code with Simulator — Kiém tra ma véi phan
mém mod phong
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1. Select Device

* Choose Configure>Select Device.

Select Device

Device Device Family:
1723 = e =l

Microchip Tool Support

- Programmers
@ PICSTART Flus @) MPLABREALICE @ PICKit1
@ PROMATEN @) MPLABICDZ @ PICkt2
{2y MPLAB PM3 @) MPLABICD 3 @ PICkit3
~Language and Design Tools
(71 ASSEMBLER @) COMPILER @ ol
v3.80 v2.40
r Debuggers
@ MPLAB SIM @ MPLABICD 2 @ PICKit2
@3 MFLABREALICE () MFLABICD 3 @ FICKts
MPLAB ICE 2000 MPLAB ICE 4000 ICENCD Headers
(DPCM18X50 (D PMF1EWS0 @ Mo Header
(ZIPCM18X81
(DIPCM18X52
QK I Cancel | Help |
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File Edit Wiew [N Debugger  Programmer Configure  Window

Project Wizard

. Welcome!

QOpen...
Close
Sek Active Projec

This wizard helps you create or configure & new MPLA IDE
pioject.

Quickbuid {nao .a:

Build Options... |

To continue, click Nest.

< Back I Mext > I Cancel Help
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s Project Wizard El

Step One: r‘h

Select a device E/@

Device:

< Back | Help
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&2 3. Select Language Tools

Step Two:
Selact a languags todlsuite

Active Toolsuits: Microchip MPASM T oalsuite

Tooluite Contents

\ you should select

C:\Pragram Files\MPLAB IDEAMCHIP_T ools\mpasmin.exe Browse... ?’\}\? ajsembler toglsb ) )
e do not provide basic

Location

Help! My Suite lsn't Listed! | [ Show allinstalled toolsuites

Back ‘ Mest > Cancel Help
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e N Name your project

Project Wizard |

Step Three: EE‘
Create a new project, or reconfigure the active project”? /{é

—{% Create New Project File

C:\ProjectssMyProject mcp Browsze... I

—&" | Reconfigure Active Project

) Make changes withaut saving

) Save changes to existing project file

I Browse... |

’7(" Save changes ta anather praject file

< Back Mext » | Cancel | Help |

B6 moén Ky Thuat Bién T - DHBK

CuuDuongThanCong.com https://fb.com/tailieudientucntt 5


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

4. Put Files in Project

Step Four:
Add exizting files to pour praject

The template files are simple files that can be used to start a project

Project Wizard x|

B

Add s |
Femove |

GFETI0TMPO.ASM
T8FETII TMPO.ASHM
18FETIS0TMPO.ASHM
18FETJE0TMPO.ASHM
18F3BJE0TMPO.A5M
18F3BJEETMPO.ASHM
18F3TJE0TMPO.ASHM
RFS034FTMPOLASH
RF5034GTMPO.A5HM

‘B Code_vs_Object_Readme.tst

_mplink. exe 4
4] 3

C 18F8722TMPO.ASM | C:\Program

KN [

< Back I Mest I

Cancel | Help |
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Project wizard - Summary

MPLAB IDE desktop

Project Wizard

. Summary

Click. ‘Finish' to create/configure the project with these
parameters.

Froject P.
Device:  FICTEFE722

Toolsuite:  Microchip MPASM T oolsuite
File: C:4Projects\MyProject. mcp

A new workspace will be created, and the new project added
to that workspace.

» After pressing the Finish button, review the Project Window on the

x|
Il MyProject. mcw

EID Source Files
-1 Header Files
[ object Files
[[3 Library Files
[ Linker Seript
...... (21 other Files

...... 16FE722TMPOL ASM

M[=]F

= |:| MyPruject.mcp

< Back I Finish I Cancel Help

| B | s |¢l§ Symbols
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5. Create Code

MyProject. mcw O] x| L 3 =
2 ; This file is a basic template for creating relocatable assembly:
3 H & PICLISFB7ZZ. Copy this files inte your project directory and mo
= 4 ; add to it as needed. Create a project wich MPLINE as the langua
MyProject.mc|
E ~ y ] p s H for the hex file. Add this file and the 1SFS87ZZ.LER file to the
Z " 5 ;
[Z3 Source Files
n d i  The PICLEFXCOXK architecturs sllows twe interrupt configurations
ke 5 ;  template code is written for priority interrupt lewels and the
Azzemble & i in the RCON register wust be sst to snable prierity lewels. LE
10 i left inm dics defaule mero state, only the interrupt wector an Ox
. . 11 i be used and the WREC_TEMP, BSR_TEMP and STATUS _TEMP varisbles w
Build Options. .. 12 : be nesdsd
13 B
- 14 : Refer to the MPASH User's Guide for additional informarion on £l
Edit 15 ; features of the assembler and linker.
H e ;
EMOYE 17 H Refer to the PIC1SFXKEZZ/XXZ? Data Sheet for additional informat
18 H architecturs and instruction set.
External DIFF... i :
|3 Generated o ;
z1 B
[Lozate Missing Hie 22 i Filensme:
23 i Date:
24 i File Version: .

Project context menu (right
mouse click)
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'd 5. Create Code — Add variables
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SFET22TMPO.ASM g ] 5
B
50 ;Wariahle definitions
51 ; These warisbles are only needed if low priority interrupts are us
=r4 ; More wariables may be needed to store other special function regi
33 ; in the interrupt routines.
54
= ULATA
== J
57 WREG_TENF REZ 1 swariable in PAM for context saving
58 STATUS_TEMP RES 1 swariable in PAM for context saving
52 ESR_TEMP REZ 1 ;swariable in PAM for context saving
c0
&1 UDATA_ACE
EE
63 EXAMPLE LES 1 sexauple of a variable in access RAN
X
= COUNT REZ 1 soounter
=3 LVAR REZ 1 simnmer loop count
&7 DVARZ EEZ 1 souter loop count)
c2
el ;
=] |
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Add to project

3 Debugger Programmer Configure

o Project Wizard. .. \ﬁl

Newto —

fdefine open...

fdefine Close 4
fdefine ¢ 5ot Active Projoct 3
fdefine [
fdefine [
#define I (laan
:::E::: 1 puild Al CtrHFID

T Make F10

#d=fine |
,,,,,,,,, Build Options. .. |

Find in Praject Files, ..

Save Praject

Save Project As...
Add 0
Remave File From Project »

chbld
Flag
Coug

s

Cou L8
endd  Sglect Language Toolsuite. ..

,,,,,,, Select Yersion-Control System,.. Loae

Set Language Toal Locations. ..

;Reset Vector

* Once the file is saved you
can add it to your project

o

A
e N 6. Build Project

v

Project>Build All

Select Project>Build Options>Project and click on the MPASM Assembler tab.

Select “Output” from the “Categories” drop-down list.

Build | Wersion Cantrol I Find in Files I

Dutput P =]

MPLINE 4.30. Linker
Copyright {c) 2008 Hicrochip Technology Inc.
Errors |

MP2HEX 4.30. COFF to HEX File Converter
Copyright {c) 2008 Hicrochip Technology Inc.
Errors |

Loaded C\Projects\MyProjectiyProject cof.

Tue Aug 12 10:03:21 2008

BUILD SUCCEEDED
ull |

Release build of project "ChProjects\MyPrajectibyProjectmop’ succeeds

Exe c.u.ting: "ChProgram Files\MicrochiphMPASM Suite\MPASMWIMN exe" ,'il
Executing: "CA\Program Files\MicrochipyWMFPASM Suiteymplink exe" /p18FE

BE
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& 7. Test Code with Simulator

* Debugger>Select Tool

A MyProject - MPLAB IDE v8.15 B
File Edit View Project | Debugger Programmer Tooks Configwe Window Help
= z Hare #4 & | Checksum: 0xdg20
|DsE|+™ 1MPLAB ICD 2 RO se
J e ® WL A F3
e S
H
SREAL ICE i
bl B Steplnto F? i
5 L MyProject. EEED Sv?' P& 7uPLsIcD3 3| MRS SN
G Qo o0t BPIE32 Blarter it
D Pt deiierits
© [ HeaderF| Breakpoints. F2

O obiect P gionatch
+ [ tibrary | Eomplex Breakpoints

Lo vinker St Stimulus G
L0 other Ak Profile v
[EfeanFade Foverage

Refresh P

> e
[ Files I % Syml Settings.

[MPLAE STM [ [ZEETE [pco Wi lnovzdee 20 MHz |bank 0 7
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& 7. Test Code with Simulator

Simulator toolbar
pooiee R

T reset
\ Step out of routine

step over routine

step into

animate
run
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& 7. Test Code with Simulator

v

70 EEPIOM dats 3
7L

* Select Debugger>Reset>Processor Reset

BFO722TMPO.ASM =] |
; Data to be programwed into the Data EEPROM iz defined here
DATA EEPROM CODE Qx£00000

DE "Test Data",0,1,.Z,3.4.5

;Reset wector

; This code will scart executing when a reset occurs.
RESET_VECTOR CODE 0x0000 J
goto Main jgo to start of main code

jHigh priority interrupt vector
; This code will start executing when a high priority interrupt occ
; when any interrupt occurs if interrupt priorities are not emabled

HI_INT_VECTOR CODE Ox000&

bra HighInt igo to high priority interrupt routine

i

Code after processor reset

B mén Ky Thuat Dién Te - DHBK 19
N ith Sim
7. Test Code with Simulator
N
¢
* Select Debugger>Step Into to single step to the code at Main.
18F8722TMPD.ASM - Dlﬂ
Lze #%% low priority interrupt code goes here *%%
1L27
128
L2323 movEf ESR_TEMP,EBSR srestore BER register
=0 mowff  WREG_TEMF,WREG irestore working register
1131 movEf STATUS_TEMP, STATUS srestore STATUS register
1132 retfie
1133
1134 ;
=5 ;Start of main program
lLze ; The main prograw code is placed here.
1137
1132 Main:
Lze o clrf WREG
1140 movwf PORTC ; clear PORTC
1141l OVt TRISC ; configure PORTC as all outpucs
147
1143 Init
144 clrf COUNT, & ; initialize counter
145 IncCount
Las incf COUNT,F,A
47 movE COUNT,W,% ; increase count and
1143 OVt PORTC ; display on PORTC
149 -
Code after step into
B mén Ky Thuat Dién Td - DHBK 20
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& 7. Test Code with Simulator

* Select View>Watch to bring up an empty Watch window.

1=k
Add 5FR Add Symbull BSR_TEMP -
| |

EIEZ 33 | Syrbol MNarme I Value

Upds

Watch 1

FoRta [ wistch 4]
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& 7. Test Code with Simulator

Add SFR| [PORTC = AddSymhn\l ESR_TEMHA

Update |  address
F82

Watch 1 Watch 2| “Watch 3| ‘Watch 4
Watch — select variable “count”

e =T
AddEFF\l FORTC | Add Symbol| [COUNT -

Update | iddress | Symbol Neame | value
FB2 PORTC 0x00
001 COUNT 0x00

| watch 1 wiatch 2| wiatch 3| watch 4
Watch — reset values
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& 7. Test Code with Simulator

* To set a breakpoint, put the cursor on the line and click the right mouse button

\Projects’, 18FG722TMPO.ASM ]|
lLas ;Start of main program =
Lze ; The main program code is placed here.
iLz7
It Main:

Lss o clrf WREG

140 morwf PORTC 7 clear PORTC

L4l monrf TRISC ; configure PORTC as all ocucputs
Laz

a3 Init

1T clef COUNT, A 7 initialize counter

148 IncCount

lLag incE COUNT,F, 5

a7 movE COUNT, W, A ; increase count and

i:g ot rosee | Add Filter-in Trace

L co call Delay Add Filker-out Trace butine

51 goto TneCow  Remove Fiter Trace J
sz Remere Al Flter Traces

sz Delay |

154 movlw x40 e

55 morE DVARZ 1 oop

56 Delayuter

ILE7 mowlw 0xFF

- RN o

Set PC at Cursor

Debug context menu (right mouse click on line)
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MPLAB REAL ICE In- MPLAB PICkit 3 for PICkit™ 2 Debug
Circuit Emulator System debugging and Express and the PICkit
programming 2 Starter Kit

PIC18F4XK20 Starter Kit PICDEM PIC18F8722  Starter Kit PIC18F46J50
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