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Abstract

This experiment aims at understanding and practicing the main programming concepts of PIC
Microcontroller. MPLAB IDE will be introduced as the used programming tool to achieve the aim of
the experiments.



PART I Theoretical and Technical Introduction

In this Experiment PIC16F877A will be used. You are required to read the data sheet of
PIC16F877 /PIC16F877A and the help manual of MPLAB IDE V7.31 then do the tasks of this
experiment using PIC Simulator.



PART II Pre-Lab

(This part should be handed on to the teaching assistant in your Lab)

Hand-on the HEX files and show their operations on the PIC Simulator.



PART III Practices

3.1 PRACTICE I: Programming

Step 1: Run the MPLAB IDE V7.31+ software.

Step 2: Write the sample file “ledf.c” as follows:
e Open anew file : File -> New

e  Write the program as shown in (Figure 1) then save it as ledf.c somewhere in a folder with

your name

B C:\Documents and Settings\bzuadmin\DesktopiExp 7\ledf.c

SAPIC 16F877A Program
finclude <“pic_h=
FSidelay function pause
roid pause (int delay)
int i, j:

vroid main (woid) Fifmain function

{
TRISD = 0X0O0: fiall bits are output
PORTD = ObOOOOOOOO; Siinitialization
while(l)

{
PORTD = ObL10000000:

pause (20 ;
PORTD = ObLO1OO0000;
pause (17 ;
PORTD = OkLOO1O0000;
pause (12 ;
FORTD = ObOOO10O000;
pause (5 ;
}

}

roid pause (dint delay)

{

for (i=0; i<delay; it+)
for (j=0; j=z0; j++)

Figure 1 ledf.c

Step 3: Click on Configure -> Select Device then choose PIC 16F877/PIC 16F877A as shown in
(Figure 2) then press OK.
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Microchip Programmer Tool Support

@ PICSTART Plus @& MPLAB ICD 2
@ PRO MATE I @ PICkit1
& MPLAB PM3

Microchip Language Tool Support

i ASSEMBLER @ COMPILER
¥3.90

Microchip Debugger Tool Support
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[ Ok ] [ Cancel ] [ Help ]

Figure 2 Selecting Device

Step 4: Now to create a project, click Project -> Project Wizard then click “Next”, the window in
(Figure 3)will appear

Project Wizard [‘5_<

Step One: rh‘
Select a device

Device:

[ ¢ Back ” Mest > l[ Cancel l[ Help

Figure 3 Project Wizard Window



Step 5: Click “Next”, you will see a window to select the compilation and linking tools you want to
use, choose the options as shown in (Figure 4) , then click next

Project Wizard tad

Step Twao: r"‘
Select a language toolsuite

Active Toolzuite; | HI-TECH PICC Toolsuite w |

Toolzuite Contents

I'
PICC Aszembler [picc.exe]
PICC Linker [picec. exe]

Location
|CAHT-PICibintpice. exe | [ Browse..
[ Help! My Suite lzn't Listed! ] [] Show all installed toolsuites

[ < Back ” Mewt » l[ Cancel ][ Help

Figure 4 Project Wizard Step 2

Step 6: After that you will see a window that asks you to name your project and to decide the
project directory, so name it and decide your directory such that it will be your created folder then
click next.

P.S. the name of your project will be the name of the hex file produced.

Step 7: The next step is to add any existing files to your project, so add “ledf.c”, click next as shown
in (Figure 5). (P.S. usually this step is optional, you may create an empty project and then add a new
files with your code)



Project Wizard

Step Four:
Add ary existing files to your project
=] Desktop F ledf.c | C:A\Dacurments and Setting
01 Exp?
BitToment. Ink
led.c Remove
LaogoE ditd. jpc
Metzim.log
Packet Trace
FIC MICROCI
[ Favorites
1 My Documents £ I >
% Start enu 7 Check the bow to copy the file ta the
tkhater = project directory, Click the filename to
< | b4 edit the hame af the local copy.
¢ Back ” MHext = l [ Cancel ] [ Help

Figure 5 Project Wizard Step 4

Step 8: Click finish, Notice in the project view window to the
right.

= |:| Exp7.mcp

Double click the file name “ledf.c”, this will view the file code =23 source Files
for you. ledf
(L] Header Files
Step 9: To compile and build your project go to Project -> (L1 Obiect Files
Make or simply click on the item circled in (Figure 6). (] Library Files
(L1 other Files

(L] Files ‘?I; Symbiols
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Figure 6 Project Make Button in the Main Toolbar

Step 10: Now if there are no errors in your code you will see the window in () which shows you
that your build succeeded, and so the HEX file generated (Try to read the information given in this
window).

Build | Wersion Control | Find in Files

Clean: Deleting intermediary and output files. -~
Clean: Deleted file "C:A\Docurments and Settingsibzus
Clean: Deleted file "C:A\Docurments and Settingsibzus
Clean: Deleted file "Exp?.cof'".

Clean: Done.

Executing: "CA\HT-PICAbinh picc.exe'" -C-E"ledf coa"
Executing: "CAHT-FIC hinYpicc.exe" -E"Exp? Ide" "C

Hemory Usage Map:

Program ROM sOo0o00 — 0012 s0013
Program ROM SO07BE — SO07FF  s0045%5

4
4
s0058
Banle 0 RAM 0020 — s0025  s0006 O
Banle 0 RAM 0070 — 0070 0001 ¢
s0007

FProgram stati=stic=:
Total ROHM u=ed 28 word=s (1.14)
Total EAM used 7 bvtes (1.94)

Loaded C:A\Documents and SettingsibzuadminiDesk
BUILD SUCCEEDED: Wed Apr 01 14:11:54 2009

€ |

<

|

Figure 7 Building Results



Step 11: Find the HEX file generated in your folder.

This file contains the machine code for the PIC. Before we get this file run on the PIC we need to
make sure that it works as needed using simulator. To do so follow the following steps:

Step 1: Open the “PIC simulator IDE”

Step 2: click Options -> Select Microcontroller, choose our PIC then click select.

Step 3: Again in Options select change clock frequency then enter 4.0MHz then press Ok.
Step 4: Click File -> Clear Memory, after that choose Load Program, then load your hex file
Step 5: Click Rate and choose fast or extremely fast option.

Step 6: Click Tools then select microcontroller view then press simulate start then you will see the
following.

& Microcontroller View - PIC16F877A B Z| & Microcontroller View - PIC16FB77A

[ WMCLRARR
Y el —
Yl ——e
AT FRENZRe
AT [ reEGA
1| NGEE [ RaarTOCKIATOUT
A|[T FERNGRSSZO0T
AT [ FEoRRDANS
AT [ REAWRENS

GEIZEC i [ HCLRA R
e 1| Y| —T
fres MR TI| Al 0 RATANT
Foe W 1| Al 0 Fezaener/ove
FesrGr —— MERE TI[ All 0 | RA3ANGAe
ez WEEEN T|| T|WGREN [Ra4/TOCA/CTO0T
et JERERN 1|} Il 0 femNaAss/c200T
oot WoEE 1| AT 0 [ ReonRD/AG
fad A0 [ RETAWR/ANE
A0 [ RE2ACS/ANT fes Al [ RE2ACSAENT fss

T A T T fro7psF7 N

Was IW- g IWW

[ GSCEEN [oseses — OEEL [~ DSCI/KN D |

[ OSC2/CLKOuT Ro4PsPe NEREL [~ Osca/clkanT RoapsPe EEEN
1| WSEEN [ ReoTioso/Tick! Jrc7msoT R T|| T NGREN [RC0/T0S0/TICK GEZaZr
| WGEES [~ RCT/TIOSI/ECR2 [Ree/meice MR 1] T|WSEEN [RCi/TiosICoR2 freemonk NIRRT
T|MEEEN [ RCateRl [rcsson — WERRN T|) TIMGEEN [ Rc2/ecet GEZEST
1| WBEES [ACSSEATL Feesspi/soa —— WBRRN T|| T|WGREN | RCa/SCRAEC GETETET
BGEEN [ ADO/FSFD [rowrses — WEREI WGERN [ RDO/FSFD GEEZEEI
NEFEN [ RDiPSPT jro2/PsPz BRI L N ) RozPsFz EEEN

I~ &lways On Top Tl

Forees 1
e
o — k1
Cr—
CEET—
a—
Cm—
G a—
—




rollen View - PIC1

Microcontroller View - PIC16FB77A

[ MCLAMe
Ao [ RAEND
Y ol —rri
A0 RAZAAN2Meh ACvet
A0 [ RAMAMIATE
_T|WEFEN [ Red/TOCKIZCTOUT
A0 REANIASSC200T
A0 [ REOARDJENS
A0 [ REVAWR/ENS
A0 [ REZACS/ENT

[ v

Vs

[ OSCIVELKIN

[~ oscacirouT
_T|WEFE [RCO/TTOSO/TICKD
7| GEEN [ FeiTosUEce:
T|BmEE [ RC2/CEPT
TIMEFRN [ RC3/ACK/CL

BEEEN [ RDO/PSPO
BEEEN | RD/PSPT

[~ Always On Top

i
Feorec e 1
- — k1
CZe— T
—
a— k1
Cm— T
Erra— T
- E—

—

Foresrr o
Foersrs R
ROE/FSPE [ON
Fowrsre o
o
oo e 1
r— R
casovsos R 1)
Fowrsrs
fozrsr:

[~ WCRAR

Il —
Pl —r
A0 RAZEANZMek/Crel
A0 [ RE3ANI N
T WEERN [ Red/TOCKICI0UT
A|T0 RasNaAss/c20UT
A0 [ REOARD/&NG
A0 [ RETAWRZANS
A0 [ RE2ACSANT
[ va

Was

[ OSCI/LKN

[~ oscz/cikout
_T|WNEFRN [RCO/TTOSOTICKD
_T|WEEEN [ RC1/TIOSICCRZ
B e
T|WEFEN [ RCa/sCRSCL
NGEEN [ RDO/PSPD
NGFEN [ ROTPSPT

[~ Always OnTop

Fevreo 1
Fowrse I 1)
C—
CZa— T
Fovren I 1)
Cr— K
Cm— i
CErmm— AT
( E—

—

Foreser R
Fosess R
Fosesrs R
Foweses o
o 1
Fowoec I 1)
Cee—
frowsovson iR T
Foaesr R
[Fozesrz

TASKS:

1. Check on the simulator how does the output matches the code you wrote.
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3.2 PRACTICE II: Download HEX File to PIC Microcontroller

P.S. There is so many tools used to download the HEX file to the PIC, Actually, here on of
these tool is presented, but you are free to use the one you mostly like.

Step 1: Open the program meProg or IC-Prog.

Step 2: Select the device you want to use from the drop list, your device will be (16F877A) as
shown in (Figure 8).

File ‘iews Program Options  Help

el 9v o i (EEmD
(FICTEFB77 =

PIC16F28

PIC16F282

PICT16F233

PICT1GF334

PICT1EFB86

PICT1EFB87Y

PICT1EF33

PICT1EF314

PICTEFIE

PICTIEFINT ¥

Figure 8 mePog Main Window

Step 3: Press View on the main menu and chose Configuration, a window will appear as shown in
(Figure 9), chose the oscillator to XT (crystal), keep the other parameters values.

e 9§ i@ PCErsT ~]c M

. meP rog - Configuration

Ozcillator

W atchdog Timer RC
- HS
FPawer-up Timer
Broven-out Reszet LP
o —
Low Waltage Programming |Enabled j
Flazh Program temory ‘Write |.-’-'«II j
Code |N0t Protected j
Data EEPROM ot Protected |

Figure 9 Configuration Dialog
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Step 4: Set the PIC on the programmer.

Step 5: Press Program on the main menu and chose Erase, to erase the old program, and make the
PIC ready for the new program.

Step 6: Finally press Program, then Program to install the selected hex file, as shown in (Figure
10).

meProg - .. .min\DesktopMExp#AExp¥.... |:||:E|

File Wiew BN Options  Help

Program

Werify Chrl+Y
Read Chrl+R
Blank Check, Chrl+B
Erase Chrl+E
Reset Target Chrl+Z

Get Target Information Chrl+I

Figure 10 Installing the HEX file to the PIC ROM

3.3 PRACTICE III: Connecting the Circuit

On your breadboard connect the circuit as shown in the
figure to the right and notice the result. (While |
connecting, keep the circuit disconnected from the HRNIE
power).

TASKS:
1. Implement a traffic light with reasonable delay.
2. Read a 4 bit using port D (most significant) and
write the complement on port B (most
significant).
3. Implementa 2*1 MUX.

VL8491 J1d

Hong

4 MHz
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