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LAP TRINH VI PIEU KHIEN PIC
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CHUONG I: GIOI THIEU VE MIKROC PRO for PIC

Trong hon mot thap ky MikroElektronika (Cong ty phét trién phdn mém bién dich MikroC)
1a mot trong sb it cac cong ty trén thé giGi phat trién bd cong cu cho tat ca cac kién trac vi didu
khién. Ho d4 tao ra cac board mach tng dung ciing nhu cac board mach dung trong thi nghiém va
phat trién, trinh bién dich (MikroC for Pic, MikroBasic...), phﬁn mém nhung va sach hoc 1ap trinh

cho vi diéu khién.

Tru so cong ty MikroElektronika

MikroE dit nén tan trén mot ¥ tuéng don gian, nhim tao ra cac board ciing nhu cac chuong
trinh don gian, ho trg cho nguoi st dung mot cach nhanh chong va hiéu qua.

Ngay nay cac san pham ctia cong ty dugc rat nhiéu noi cling nhu nhiéu bd phan ngudi ding
st dung — cac ky su, sinh vién, hoc sinh va cac phong lab trong cac truong dai hoc, cao déng,
trung hoc chuyén nghiép.

Ngoai cac san phdm vé phan cimg va phin mém nhung, mikroelektronika con ndi tiéng vé
cac trinh bién dich nhu: MikroC for Pic, Dspic, AVR, ARM, 8051; MikroBasic for Pic, AVR,
8051, ARM; MikroPascal for Pic, AVR, ARM, 8051.
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Sau day la giao dién cua chuong trinh MikroC Pro for Pic 6.0

[ mikroC PRO for PIC v.6.0.0 - G:\Program Files\mikroC PRO for PIC\Examples\Development Systems\EASYPICT\Seven Segment Display\Seven_Segment.mcppi o
File Edit View Project Build Run Tools Help

Ry R-HEEEES | S 030648 Y (S A 3 QB g ;102468 ~ i3 (3 6= g @
|__| Binary count.c Sl e

/*Project name: Binary count

2

D
D
1T

| 3sinaupnoy |

unsigned int dem;

void main() {
GIE bit = 0; //disables global interrupt
10 TRISC = 0X00; // portc as output
PORIC = 0; //Clear portc
dem = 0b00000001;
do{
if (dem==256) {
- dem = 0b00000001:
}else
dem = dem + 1;
PORIC = dem;
delay ms(100);
20 }while(1):;

RIodx3apo) | | sbunias paloly QK\

}

[ J2J0|dx3 P3loid E'.)‘ [ ddowrjuawbas™ uaaas - [1/1] Jabeuey 322(04d (i1

-
-5
« m » s
.......... =
Messages a2 %
. E=1
: ¥ Errors v Warnings v Hints | %
line Mescane No. Mescane Text Linit [
< 1 » |
233 Insert C:\Users\Administrator\Desktop\Binary Count\Binary count.c

Giao dién chinh chwong trinh mikroC Pro for Pic ver 6.0
Céc bai tap vi du trong ebook nay duogc viét va bién dich béng Mikroc Pro for Pic 6.0, cac
ban tai chuong trinh tai dia chi sau:

e http://www.dientudieukhien.net/2014/1 1/mikrocpro-for-pic-ver-6.html (full)

e Hodc tai tai trang chi mikroe.com (ban free chi bién dich dugc 2Kb code)

e (Cac project nang cao ban tham khao tai http://dientudieukhien.net
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CHUONG II: LAM QUEN VOI MIKROC PRO FOR PIC

I- Tai va cai dat chwong trinh

Trudc tién ban phai co6 trong tay ban cai dat, cac ban cdp nhat co6 tai trang chu
http://mikroe.com, ban free & ddy chi bién dich dugc 2Kb code. Ban c6 thé tai ban full tai
http://www.dientudieukhien.net/2014/1 1/mikrocpro-for-pic-ver-6.html, tai day cling c6 ban full
6.4

Sau khi c¢6 ban cai dat ban tién hanh cai dat binh thuong nhu cac chuong trinh khéc, ban khong
nén cai chuong trinh vao folder ma tén c6 chtra dau, nd c6 thé xay ra 16i khi bién dich sau nay.
Khi hoan thanh giao dién chuong trinh nhu sau:

E mikroC PRO for PIC v.6.0.0 - C:\Program Files\mikroC PRO for PIC\Examples\Development Systems\EASYPIC7\Seven Segment Display\Seven_Segment.mcppi o |l e? | =R
File Edit View Project Build Run Tools Help
B AEES | SSi0S- 068 i (B T B g 1024768 ~ i3 3 e @ 2
7| || Seven_Segment.c = m
- = */ ~ |l D
cl 2
¥ #include "Display Utils.h" [
= - &
H] »
E | unsigned short shifter, port - ﬂ
7Eﬁ 30 unsigned int digit, number m I k ro c c
3 unsigned short portd array([4 VERSION 6.0.0 ‘,9,-
9 AR AAANR 3
3 REGISTERED TO: -aFan =
g DI S ) F
g LaTa = 0; Z Ri I Rajkovic, Nikol 3
_ | DEVELOPMENT TEAM: oran Ristic, Ivan Rajkovic, Nikola ==
= T LATD portd array[portd il Topalovic, Viadimir Dizdarevic, Viadimir =
LATA = M; Petrovic, Nebojsa Matic, Srdjan Tomic, »
Dusan Mihajlovic, Marko Jovanovic, Milan g
 imor =R rrrtaritoin=xc i Ryl(, Coraﬁ Pavlowc,M;rko Zivanovic, o
S o7 Filp Jankovic, Branko Milovanovic, Marko 2
shifter <<= 1; Medic, Nikola Lukic, Slavisa Zlatanovic, 3
40 if (m& > 8u) Igor Stancic, Mileta Miletic, Aleksandar =3
shifter = 1: Nikolic, Darko Jolic, Milovan Kovacevic 3
// increment portd index creprms:  Florin Medrea, Bruno Cavand, Warren : =
— ~
portd indexi+ : Schroeder, Hans Hollanders, Dany
YAAAEVVVEVY Rosseel, Janusz Wnuk, Jan Dvorak, Anton b
5 if (portd index > 3u) Rieckert, Ahmed Lazreg ‘r%-
ortd index = 0; L
B o] WEBSITE  www.mikroe.com m
TMROL = O; i
TMROIF bit = 0; EMAIL  office@mikroe.com <2
] (M ’ f_”
FORUM: www._mikroe.com/forum/ m
(3] Messages N Dl
. g
: V' Errors v Warnings v Hints 5
=
Line Message No. Message Text Unit 9
a
-]

http://dientudieukhien.net

< i »

Giao dién chinh cua mikroC Pro for Pic version 6.0
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II- Cac thanh phan trén giao dién va chirc nang
beé tryc quan sinh dong, minh s€ trinh bai két hop gitra hinh anh va chu thich.
1. Menu Edit
Edit | View Project Build R
e O menu Edit gdbm cac phan don
gian giéng nhu trong Microsoft Office
tho1, c6 vai chuc nang khac nhu:
o Find in Files.... Tim tur
khoa trén file dang mé.
o Goto Line...: Nhay con tro
nhanh dén mét line
o Advanced: Gom céac phan

nhu:
X Delete ’ = Comment: la dung
danh dau chu thich, cac dong text dugc
Select All Comment s& nam trong /*text*/.
= Uncomment: bo
J2 Find... Ctrl+F chon comment mgt dong text.
_ = Indent: ting thut dau
_)g Find ﬁext F3 d(‘)ng
9 Find Previous  Shift+F3 - " Outdent: giam thut
dau dong.
)Q Replace... Ctrl+R = Cac thudc tinh con
, lai don gian ban c6 thé tim hiéu thém.
\.| FindIn Files... Alt+F3
¢ | Goto Line... Ctrl+G
Advanced »
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2. Menu Project

http://dientudieukhien.net

Project | Build Run Tools Help
: Y New Project... Shift+Ctrl+N

% Open Project... Shift+Ctrl+0
¥ Open Project Group...

Recent Projects >
55 Save Project
qﬁ Save Project As...
8 Close Project
s
Lb? Add File To Project...
X Remove File From Project

Edit Search Paths...  Shift+Ctrl+P
& Edit Project... Shift+Ctrl+E
=4 Clean Project Folder...
%, Import Project... Ctrl+1
¥ Export Project Ctrl+Alt+E
. Open Examples Folder...

H Tao project méi

ﬁ| Mé& mdt project dd cd san
ﬁ| Mo nhiéu project

%| Mo cac project gan dy.
%| Luu project

%| Luu véi tén project moi
%| bong Project dang mo

—>| M nhanh folder chira vi du.

Xem va tai nhiéu project tai http://dientudieukhien.net
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3. Menu Build
Build | Run Tools Help

| % Build Ctrl+F9 § Bién dich sang file hex

Rebuild All Sources  Alt+F9 Bién dich lai tat ca cac source

E . Bién dich va nap chuong trinh
Stop Build All Ctrl+F12 N -7
T Rt i cho vi didu khién, & day phai sit
¢ “®2 Build + Program  Ctrl+F11 >| dung bootloader cia mikroc maéi
- . . duoc.

4. Menu Tools

Tools | Help

&> mE Programmer F11 H| Nap chuong trinh
i$ MikroProg Power Options  Ctrl+Alt+P
G
A Active Comment Editor Ctrl+Alt+C
A Ascii Chart
/. EEPROM Editor | Xem va stra dit liéu trén EEPROM
L Export Code To HTML >| Xuit code dang ma HTML
{» GLCD Bitmap Editor > qul tao ra ma tran dit liéu anh, dé
HID Terminal hién trén GLCD
[# Interrupt Assistant Ctrl+Alt+]
JU LCD Custom Character ‘ >/ Tao nhirng ky tu dac biét trén lcd
@ mikroBootloader : >/ Chuong trinh ho trg nap vi diéu khién
"t Seven Segment Editor ‘ | Tao ma hex cho led 7 doan
@ UDP Terminal
B USART Terminal Ctrl+T ‘ | H6 tro két ndi USART

C¥] USB HID Bootloader

& Options F12 | Hiéu chinh mau sic cho chuong trinh
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5. Nhom menu nhanh 1

R R-HHES | S D088

L o

Céc biéu tuong nay co chirc niang tuong (mg giéng nhu trong menu Project, nén & diy minh
khong giai thich thém — mat thoi gian, day chang qua la shortcut truy cap nhanh thoi.

6. Nhom menu nhanh 2
A % (S SlLA T4 T

O menu truy cap nhanh nay tuong tng va giéng trong menu Build va Tools ¢ trén nén minh
cling khong ndi lai.

7. Menu nhanh Code explorer

T8 Code Explorer 1=
B R e Menu Code explorer
0 ’ 7 « R . 4 \ A
E | B hién thi cac thanh phan
|| & Functions trong source code bao gom
] . mai) cac ham, ngat, comment,
£ || G- Glbak links....
a“ Extemns

TypeDef

0
3 Taas
2 Includes
& Directives
a +- Web Links

J Image Links

+ Active Comments

Xem va tai nhiéu project tai http://dientudieukhien.net Trang 9




Hoc 1ap trinh vi diéu khién Pic véi MikroC http://dientudieukhien.net

8. Menu nhanh Projects settings

§ Project Settings Rt e Khi tao project méi ban da
S Device chon Device va tan séq clock, tuy
nhién ban van c6 thé thay doi
Device va MCU Clock lai trong
Name:  P18F45K22 % Project settings nay.
=48 MCU Clock

Frequency: 32.000000| MHz

| sbupps palosg | | o3 apod i |

(=) Build/ Debugger Type
Build Type
@ Release () ICD Debug

Debugger
@ Software ) mikolCD

9. Menu nhanh Routine list
|| Routine List

¢ Routine List Ia noi quan ly

T Sort By Line cac ham con c6 trong chuong trinh.

\ddowr S - [1/3] obeuey palosg [T | as11oumnoy (1],
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10. Menu nhanh Project manager

£ Project Manager [1/1] -LM35.mcppi & ‘o Project Manager noi ban c6
gy BB B S| D |3 thé d& dang quan 1y cac thanh phan
= B LM3S.mcppi 3 tr‘ong Project‘ nhu: source code C, c‘éc
8- ) Sources = hinh anh ma ban da add file vao,
5 M35 . eeprom, file xml, file hex va cac file
(") Header Files (e khac...

i) Binaries cl:

| Project Level Defines q

- ) Image Files z

LM35.jpg §

EasyPIC7.jpg L

\") EEPROM Files =

= I Active Comments Files T_‘

1 LM35.xml z

2 ) Output Files g

. 25| LM35.hex 2

{ (7 Other Files —

{ 1abeuey Aeiqi ]_M ’ s2u0|dx3 Palod I
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11. Menu nhanh Library manager
E iy & e
28 (B8 0| B ubses

= mikroE -

e Library Manager noi quan
Iy céc thu vién ham trong mikroc,
néu trong chuong trinh ban c6 sir
dung thu vién ham nao thi ban phai
danh dau check vao thu vién do
néu khong khi Build sé& bi 13i.

o Vi du trong chuong
trinh  ban cod viét 1énh
Lcd out(1,1,”dientudieukhien”)
thi ban phai ddnh déu check vao
ADC trong Library Manager.

&
3

-[F] Button

-[F] can_sp1

-[T] Compact_Flash

-[7] Compact_Flash_FAT16
-[¥] Conversions

-[F] c_Math

-[F] c_stdib

-[¥] c_string

C_Type

EEPROM
EPSON_S1D13700
FLASH
Gled
Gled_Fonts
- 12
v
v

an

a

Mmc_FAT 16
Mmc_Fat16_Config
One_Wire
Port_Expander
-[F] PrintOut

| sabeuely Aieiqy []] | sesoidxa palosd 35| | ddourgem - [1/1] sobeuei aloid [iT | | asi1aupnoy []]

PS2

PWM12

PWM3

RS485

Software_I2C -
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12. Thanh trang thai massage

Messages =
: ¥ Errors v Warnings 7 Hints

Line Message No. Message Text Unit =
0 126 All files Preprocessed in 281 ms

0 122 Compilation Started LM35.c

79 123 Compiled Successfully LM35.c

0 127 All files Compiled in 407 ms

0 1143 Used RAM (bytes): 68 (4%) Free RAM (bytes): 1447 (96%) Used RAM (bytes): 68|
0 1143 Used ROM (bytes): 3278 (10%) Free ROM (bytes): 29480 (90%) Used ROM (bytes): 32|~
0 125 Project Linked Successfully LM35.mcppi

0 128 Linked in 2625 ms

0 129 Project 'LM35.mcppi’ completed: 4219 ms

0 103 Finished successfully: 12 Jan 2015, 20:30:23 LM35.mcppi -
] il »

Khi ban Build (Ctrl+F9) mét chuong trinh thi tat ca cac 16i (néu nhu c6) s& duogc hién thi &
day. Néu bién dich thanh cong thi s€ hién thi cac thong tin nhu: Used RAM, Used ROM va bao
Finished successfully.
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I1I- Tao mét Project nhw thé nao.

http://dientudieukhien.net

Dé tao mdt project, ban chon “Project/New Project...” va 1an lugc theo cac budc sau:

e Buwoc I:

' New Project Wizard

Welcome to the New Project
Wizard

This wizard helps you:

« Create a new project

» Select the device for your project
* Setup device clock

* Add project files

Click Next to continue

Cancel

Lﬁ- Qacu | Next® |

Chon “Next” dé qua budc 2

e Buwoc 2:

' New Project Wizard

Step 1: Project Settings:

Device Name:

Device Clock:

Project Name: hello project

Project folder: C:\Users\Administrator\Desktop\sach mikroc\tac pr

P16F887 -

Browse

8.000000 MHz

Enter project name, project folder, select device name and enter a device dock (for example: 80.000).

Note: Project name and project folder must not be left empty.

4 Back Next 9 Cancel

Project Name: ddt tén cho project

Project folder: Chon dudng dan luu project
Device Name: Chon loai vi diéu khién
Device clock: Pién tan sé dao dong

Click “Next” dé qua budc 3

Xem va tai nhiéu project tai http://dientudieukhien.net
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e Buwoc 3:
New Project Wizard (]
| Step 2: Select files you want to add to project.
Add File To Project:
[ Add
Remove
File Name
Remove All

@ Back Next 9 Cancel

Add File to Project: thém cac file (.C,.h) vao project, néu khong c6 thi dé tréng, click
“Next” dé qua buoc 4
e Budc 4:

New Project Wizard [~

Step 3: Select initial state for library manager:

http://dientudieukhien.net

Indude Libraries
© Indude All (Default)
) Indude None (Advanced)

Selecting all libraries is recommended for beginners.
Selecting libraries manually using Library Manager Library Manager Help
(recommended for advanced users) results in faster compilation.

@ Back éwge'xt > | Cancel

Click “Next” dé qua budc 5
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e Buwoc 5:

[ New Project Wizard

Step 4: You have successfully created a new project. Click "Finish™ to close a wizard.

http://dientudieukhien.net

/ ]
ol Open Edit Project window to set Configuration bits

Checking 'Open Edit Project’ option will open ‘Edit Project’ window after dosing this wizard.
This enables you to easily setup your device and project.

4 Back Finish Cancel

Click “Finish” dé hoan thanh tao mot project

e Sau khi hoan thanh project co giao dién nhw sau:

I3 mikroC PRO for PIC v.6.0.0 - C:\Users\Administrator\Desktop\sach mikroc\tao project\hello project.mcppi =2 m-
File Edit View Project Build Run Tools Help
IR-EEES | S 0B8RS (2D8 |(H  81LA T QB F 1024768 ~ i3 (i3 | ;o (@ 2
é |-_] hello project.c g [&] j
1 id i { Allm
g void main () g
g ) E
e z
s s
| g
¥ 7
. i
E z
w
E i)
= 5
z
o
3
a
2
)
%
b}
<
3
o
§
Q|
Q
1’3
é
=X
|| =
4 m » §
---------- E
[ Messages . o . & Es
e W i http://dientudieukhien.net

[« ~_ T

Giao di¢n cua project mdi

Xem va tai nhiéu project tai http./dientudieukhien.net Trang 16




Hoc 1ap trinh vi diéu khién Pic véi MikroC http://dientudieukhien.net

IV- Céac phén co ban ciia mét project
Cau trac cua mot chuong trinh thong thudong gom cé cac phan nhu sau:

[ mikroC PRO for PIC v.6.0.0 - C:\Users\Administrator\Desktop\sach mikroc\tao project\hello project.mcppi |- |
File Edit View Project Build Run Tools Help

BB IS S NS HER8S 2% (S S ATHEF ;10247 ~idee 4l (@2

IBC s e |=)

/*Ghi thong tin ve project A . A . ) . - ?

Author: http://dientudieukhien.net Phan ghl thOIlg tln cua pI’O_]GCt %

*/ =

] | BT Noi khai bdo bién hodc cac chuong trinh E

| sBumas 12l(0ld Q{Ji \ 1310/d¥3 5po7) m“

void khai_bao(){
trisd = 0;
portd = 0x00;

}

//portd as output pins
//clear portd

con.

10§ wvoid main() {
khai_bao():
12§ dof
portd = 0x00; //clear portd \
delay ms(1000); //delay 1000ms Phan chinh cua Chu‘O‘ng trinh.
= portd = Oxff; //set portd is logic 1
delay ms(1000);
Irhile(l) v // loop forever a5
} -
« | n »
Messages 2 (=)
: ¥ Errors v Warnings v Hints
Line Message No. Message Text Unit =
0 122 Compilation Started hello project.c
18 123 Compiled Successfully hello project.c
0 127 All files Compiled in 344 ms
0 1143 Used RAM (bytes): 3 (1%) Free RAM (bytes): 349 (99%) Used RAM (bytes): 3 (|
0 1143 Used ROM (program words): 59 (1%) Free ROM (program words): 8133 (99%) Used ROM (program w 1
0 125 Project Linked Successfully hello project.mcppi 3
0 128 Linked in 3781 ms
0 129 Projgct ‘hello . mcppi, comgleted: WS
0 103 Finuhbﬂﬁlﬁﬂd&,@ﬁlen 'net hello project.mcppi
< | m b

| Bevey gy [1]] [ sioidxaslon 36| | ddourpatosd ojpy - [2/z] oBeuri 1slosd

Chon “Build/Build” hay CTRL+F9 dé bién dich chwong trinh ra file hex, thanh cong thi trong
phan Message bao “Finish Successful”

Xem va tai nhiéu project tai http://dientudieukhien.net
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CHUONG III: THUC HANH QUA CAC VI DU PON GIAN

Céc vi du duogc vé va mo phong trén Protues, ban co thé tai va cai dat chuong trinh
theo link: http://www.dientudieukhien.net/2012/06/chuong-trinh-mo-phong-protues-78-
sp2.html
I- Vi du 1: diéu khién portc ciia vi diéu khién pic 16f877A

Yéu cdu: Viét chuong trinh on/off céc led & portc cua vi diéu khién pic 16f877A
So do nguyén ly trén protues:

&
2
ala [eleloldstulels

Tl T

ROFIPERT

GFSTIA D3 D2 D1 Do
ETECT LED-ORNGEF LEO-OR) LED-CRNGEP LED-ORIGEF LEO-OR| LEDORNGRY LEO-OR! LEO-GREEN

{TEXE TESE STEST TELT

http://dientudieukhien.net l
On/Off portd

Code:
/*On-Off led tren portd
Author: http://dientudieukhien.net

*/

void khai_bao(){

trisc =0;  //portd as output pins

portc = 0x00; //clear portd

j

void main() {

khai bao();

do{

portc = 0x00; //clear portd

delay ms(1000); //delay 1000ms

portc = 0xff; //set portd is logic 1

delay ms(1000);

twhile(1);  //loop forever

b
Link  project:  http://www.dientudieukhien.net/2015/01/dieu-khien-on-oft-led-tren-pic-
16f877a.html
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II- Vi du 2: Dich chuyén mét bit qua trai <= phai
Yéu cau: c6 8 led don két ndi vao portc cta vi diéu khién pic 16f877A, 1 led bat sang
va dich chuyén qua trai, sau d6 dich qua phai.
So d6 nguyén Iy trén protues:

o ol e:

=
5|

pORRe!

-t
b

| | |
I I
dndind
SN W
http://dientudieukhien.net

DICH CHUYEN MOT BIT SANG TRAI, PHAI

PORERAR

Code:

/*Dich chuyen mot bit sang trai sau do sang phai
CMU: 161877A

Clock: 8Mhz

Author: Minh Trung

Site: http://dientudieukhien.net

*/

inti; //Khai bao bien i

void movetoleft(){ //Ham dich chuyen bit sang trai
portc = porte<<l;

}

void movetoright(){ //Ham dich chuyen bit sang phai
portc = portc>>1;

}

void main(){ //Ham chinh

trisc = 0; //portc as output

portc = 0x00; /[Clear portc

portc = 0b00000001;
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delay ms(500);

do{ //Loop forever
for(i=0;i<7;i++){

movetoleft();

delay ms(500);

}

for(i=0;i<7;i++){

movetoright();

delay ms(500);

}
twhile(1); // End loop

}

http://dientudieukhien.net

Link projetc: http://www.dientudieukhien.net/2015/01/dich-chuyen-mot-bit-qua-trai-phai-

16f877A.html
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I1I- Vi du 3: Lap trinh ngit INT Interrupt

Yéu cau: Khi RBO cta pic 16f877A & murc logic 0 thi trang thai & PORTC 1én mtc
logic 1 — céc led sang. O déy ta dung chirc ning ngit interrupt cta vi diéu khién dé lam
dicu do.

So dd nguyén Iy vé trén protues:

g
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INT INTERRUPT bt
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Code:

/*Using an external interrupt to detect the status of RBO to control leds in portC
Cmu: Pic 16f877A
Author: Minh Trug
Site: http:dientudieukhien.net
*/
void interrupt(){
PORTC =~ PORTC;
delay ms(1000);
INTF bit=0; //Clear External interrupt flag
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b

void main() {

TRISC=0x00; //PortC at output.

GIE bit=1; //Enable Global interrupt

INTEDG bit=1; //Interrupt on rising edge of INT pin
INTE bit=1; // Enable External interrupt

INTF bit=0;  //Clear External interrupt flag

while(1){

PORTC=0x00; // clear portc

}

b

Link projetc: http://www.dientudieukhien.net/2014/1 1/how-to-use-int-external-

interrupt.html
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IV- Vi du 4: Cam bién nhiét LM35, 7 segments, pic 161887

Yéu ciu: St dung vi diéu khién Pic 16887 xu 1y tin hiéu tir cam bién nhiét Im35, hién
thi ra cac led 7 doan.

So dd nguyén Iy vé trén protues:

9 hitp:dientudieukhien. net
g 5

el QT 0O 00 | 207 H
0 O ”m:vm': -g
IO Fo ks 1) RANARLC O ¢ AT L wosT
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RAGODO IO IO UT =
rxdoce "1 o I
© RACEAN AT w2 2 F
" A AN D0 20 233 » &
= fri o AR, u-?:i :Fg:.i :
dl': eI ?::8.' =
ol neronns 2 E =GR
fated nra e Q2 a1
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o
=
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Code:

/*Project covert adc from sensor LM35, processing and display value on Icd.
Author: Minh Trung
Site: http://dientudieukhien.net
*/
e Returns mask for common cathode 7-seg. display
unsigned short mask(unsigned short num) {
switch (num) {
case 0 : return 0x3F;
case 1 : return 0x06;
case 2 : return 0x5B;
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case 3 : return Ox4F;
case 4 : return 0x66;
case 5 : return 0x6D;
case 6 : return 0x7D;
case 7 : return 0x07;
case 8 : return Ox7F;
case 9 : return 0x6F;
case 10 : return 0x61;
} //case end

}

unsigned int value adc=0;

unsigned int number,tempc;

unsigned short digit,shifter,portd index;
unsigned short portd array[4];

void interrupt(){
portb = 0;
portd = portd array[portd index];
portb = shifter;
shifter <<=1;
if(shifter>8u){
shifter = 1;
b
portd index++;
if(portd_index > 3u){
portd index = 0;
b
TMRO = 0;
TOIF bit =0;
TOIE bit=1;
)

void main() {

Adc_Init();

ANSEL=0b00001001; //Config porta.b0, porta.b3 as analog
ANSELH=0x00;

ADCON1=0x30; //Config porta.B3 as Vref+
TRISA.bO=1; //porta.b0, porta.b3 as input
TRISA.b3=1;
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TRISB=0XO00;

TRISD=0XO00;

CION_bit=0; //disable compare

C20N_bit=0;

OPTION_REG = 0X04; //Ftimer0=Fosc/4, assign prescaler 1:32 to TMRO
GIE bit=1;

TOIE bit=1;
digit = 0;

portd index = 0;
shifter = 1;
number = 123;
do{

value adc=Adc read(0); //Get Adc value
delay ms(100);
tempc=value adc*0.14648; //Vrefis 1.5V
digit = tempc/100u;
portd array[3] = mask(digit);
digit = (tempc/10u)%10u;
portd array[2] = mask(digit);
digit = tempc%10u;
portd array[1] = mask(digit);
digit = 10;
portd array[0] = mask(digit);
delay ms(1000);
number++;
1f(number>999u){
number = 0;

b

twhile(1) ;
b

*P§: Nhu vay trong vi du trén ban biét cach diéu khién led 7 doan, cach 1€iy tin hiéu va xur
i tin hiéu tir cam bién nhiét LM35.

Link project: http://www.dientudieukhien.net/2014/11/using-pic-16{887-to-program-and-
display-temperature-from-lm35-on-7segment.html
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V- Vi du 5: Diéu khién thiét bi quat va 16 suéi, giao dién GLCD, pic 16f887

Yéu ciu: ta co 2 thiét bi 1a quat gié (motor) va 1o su6i (béng dén). Khi nhiét do cua
phong trén mirc nhiét dit truée (Temp Ref) thi quat gio hoat dong, 10 suoi tat. Nguoc lai
thi quat tat va 10 sudi duoc mo. Giao dién nguoi dung duoc hién thi trén GLCD. Mrc nhiét
do Ref duoc diéu chinh qua 2 button dugc két ndi qua RB0O, RB1, LM35 két ndi RAO, quat
két ni RB6, 16 suoi RB7, GLCD két ndi véi PORTD.

So d6 nguyén ly vé trén protues:
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LORIG4 I RTIR

s R l R2
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230
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Code:
/*

This project uses LM35 sensor that senses the temperature and then turns
on Fan if temperature is high and turns on Heater if temperature is low.

The Graphic LCD displays temperature value in text and graphically.

User can select reference number using buttons. This reference

number is compared with the temperature to control Fan or Heater.

The reference number is stored in EEPROM.

Temperature sensor is connected to ANO. And Vref 1.5V connected to AN3

Xem va tai nhiéu project tai http.//dientudieukhien.net Trang 26




Hoc 1ap trinh vi diéu khién Pic véi MikroC

Author: Sameer Semmoor

Shared by http://dientudieukhien.net
*/

// Gled module connections

char GLCD_DataPort at PORTD;

sbit GLCD CS1 at RCO bit;
sbit GLCD CS2 at RC1 _bit;
sbit GLCD RS at RB3 bit;
sbit GLCD RW at RB4 bit;
sbit GLCD_EN at RB5 bit;
sbit GLCD_RST at RE2 bit;

sbit GLCD_CS1 Direction at TRISCO _bit;
sbit GLCD CS2 Direction at TRISC1 bit;
sbit GLCD RS Direction at TRISB3 bit;
sbit GLCD RW Direction at TRISB4 bit;
sbit GLCD_EN _Direction at TRISB5 bit;
sbit GLCD _RST Direction at TRISE2 bit;

// End Glecd module connections

unsigned int adc_value; //stores analog values converted to digital

float TempC; //stores temperature value

float TempC=0; //copy temperature value

http://dientudieukhien.net

unsigned short comp value; //contains temperature value without a decimal point

char TempC_text[15];

unsigned short cnt; //stores the counter value

char cnt_txt[4];

bit temp changed flag; //will be set if temperature value changed
bit increment_switch; //will be set if increment switch was prseed
bit decrement_switch; //will be set if decrement switch was prseed

//configuration function-----------===-==----emmeemeo—-

void _init()

{
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ADC_Init(); // Initialize ADC module with default settings
ADCONI = 0b00000101;

TRISA.BO =1; // PORT AO as input

//counter switches as input
TRISB.BO0 = 1; //increment
TRISB.B1 = 1; //decrement

TRISB.B6 = 0; PORTB.B6 = 0;//FAN as output
TRISB.B7 = 0; PORTB.B7 = 0;//HEATER as output

Gled Init(); // Initialize GLCD
Gled Fill(0x00); // Clear GLCD

Gled Write Text("Temperature Meter", 0, 0, 1);
}

//end configuration function------ - S

//draw circle and rectangle------ ---- mTmTTTTmTmTmmmmomomoooooes
void draw()
{
Gled Circle(116, 52, 11, 1);
Glcd_Rectangle(112, 42, 120, 2, 1);
b

//end draw circle and rectangle-------=-=========mmmmmmmm e

//get temperature-------------- SRR
void get adc()

{
adc_value = ADC Read(0); //read analog from ANO

//calculate temperature
TempC = adc_value * 1.5;

TempC = TempC / 1024;
TempC = TempC * 100;

if(TempC != TempC) //display temperature value if temperature changed
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{

temp changed flag = 1; //set this flag because temperature value changed
_TempC = TempC; //copyt the new temperature value
comp_value = TempC; //copy tmeperature value without decimal point

floattostr(TempC,TempC _text); //convert temperature to string

Glcd Write Text("Temp: ", 0, 2, 1);
Glcd Write Text(TempC _text, 30, 2, 1); //display temeperature
if(TempC < 1){ Glcd Write Text(" ", 82,2, 1);} //if temperature value is below 1
clear -1 position
Glcd Write Text("C", 78, 2, 1); //display temperature measurement unit
}
b

//end get temperature------------- S — -

//draw the progressbar---------------- - e
void progress bar()
{

//update progress bar circle

if(tempC > 0 && tempC < 11){Gled Box(113, 3, 119, 41, 0);Glcd_Circle Fill(116, 52,
10, 0);Gled_Circle Fill(116, 52, 2, 1);}

if(tempC > 10 && tempC <21){Glcd Box(113, 3, 119, 41, 0);Glcd_Circle Fill(116, 52,
10, 0);Glcd Circle Fill(116, 52, 4, 1);}

if(tempC > 20 && tempC <31){Glcd Box(113, 3, 119, 41, 0);Glcd_Circle Fill(116, 52,
10, 0);Gled_Circle Fill(116, 52, 6, 1);}

if(tempC > 30 && tempC <41){Glcd Box(113, 3, 119, 41, 0);Glcd_Circle Fill(116, 52,
10, 0);Gled_Circle Fill(116, 52, 8, 1);}

if(tempC > 40 && tempC < 51){Glcd Box(113, 3, 119, 41, 0);Glcd_Circle Fill(116, 52,
10, 0);Glcd Circle Fill(116, 52, 10, 1);}

//update progress bar rectangle

if(tempC > 50 && tempC < 61){Glcd Box(113, 3,119, 41, 0);Glcd Box(113, 39, 119,
4i1f’(tle)1;1ipC > 60 && tempC < 71){Gled Box(113, 3,119, 41, 0);Glcd Box(113, 35, 119,
4i1f3(t1e)rﬁpC >70 && tempC < 81){Gled Box(113, 3, 119, 41, 0);Gled Box(113, 30, 119,
4i1f’(tle)rﬁpC >80 && tempC <91){Gled Box(113, 3,119, 41, 0);Glcd Box(113, 25, 119,
41, 1);}
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if(tempC > 90 && tempC < 101){Gled Box(113, 3, 119, 41, 0);Gled Box(113, 20, 119,

41, 1);}

if(tempC > 100 && tempC < 111){Gled Box(113, 3, 119, 41, 0);Glcd Box(113, 15,

119, 41, 1);}

if(tempC > 110 && tempC < 121){Gled Box(113, 3, 119, 41, 0);Glcd Box(113, 10,

119, 41, 1);}

if(tempC > 120 && tempC < 131){Gled Box(113, 3, 119, 41, 0);Gled_Box(113, 5, 119,

41, 1);}

if(tempC > 130 && tempC < 141){Gled Box(113, 3, 119, 41, 0):Gled Box(113, 4, 119,

41, 1);}

if(tempC > 140 && tempC < 151){Gled Box(113, 3, 119, 41, 0);Glcd Box(113, 3, 119,

41, 1);}
j

//lend draw the progressbar-------

//get counter Value--------======mmmm oo

void counter()

{

if(increment switch == 1) //if increment swictch was pressed
{

cntt+; //increment counter

if(cnt > 148){cnt = 150;} //counter should not exceed max
eeprom_write(0,cnt); //store counter in eeprom

delay ms(300);

h

if(decrement switch == 1) //if decrement swictch was pressed
{

cnt--; //decrement counter

if(cnt < 1){cnt=1;} //counter should not go blow min
eeprom_write(0,cnt); //store counter in eeprom

delay ms(300);

b

bytetostr(cnt,cnt txt); //convert counter value to string
Gled Write Text("counter: ", 0, 4, 1);
Gled Write Text(cent txt, 47, 4, 1);//display counter

j

//end get counter value------- --
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//control FAN & HEATER------ e
void control fan heater()

{

if(comp_value == cnt) //if weather is normal
{

portb.b6 = 0; //turn off fan

portb.b7 = 0; //turn off heater

Glcd Write Text(" " 0,6, 1); //clear text position
b
else if(comp_value < cnt) //if weather is cold
{

portb.b6 = 0; //turn off fan
portb.b7 = 1; //turn on heater

Glcd Write Text(" "0, 6, 1); //clear text position
Glcd Write Text("Heater ON ", 0, 6, 1); //display Heater status
}
else //if weather is hot
{

portb.b7 = 0; //turn off heater

portb.b6 = 1; //turn on fan

Glcd Write Text(" "0, 6, 1); //clear text position
Glcd Write Text("Fan ON ", 0, 6, 1); //display fan status

}

}
/lend control FAN & HEATER ------- -

//main program S - _
void main()

{

_init(); //start with the configurations

draw(); //draw the circle and rectangle

cnt = eeprom_read(0); //get counter from eeprom
counter(); //display counter at the beginning

do

{
get adc(); //read ADC value
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if(portb.b0 == 0) {increment_switch = 1; counter();} //if increment switch was pressed
set its flag and increment counter

if(portb.b1 == 0){decrement switch = 1; counter();} //if deccrement switch was pressed
set its flag and decrement counter

//enter here if temperature changed or any of the switches was pressed
if(temp changed flag == 1 || increment switch == 1 || decrement switch ==1)
{

progress_bar(); //update progress bar

control fan heater(); //control FAN or HEATER

//reset the flags

temp changed flag =0;
increment_switch = 0;
decrement switch = 0;

}

}while(1);
b

//end main Program----==--===-===-m-m oo

Link project: http://www.dientudieukhien.net/2015/01/dieu-khien-quat-lo-suoi-giao-dien-
dieu-khien-glcd.html

VI- Xem thém nhiéu project

O trén 1 5 vi du dé ban lam quen voi phan mém 14p trinh va bién dich mikroC PRO
for Pic, nhin chung ddy ciing 13 1ap trinh theo ngdén nguc C nén ban s& sém lam quen, diéu
tha vi & trinh bién dich nay 1a dd ho tro sin rat nhiéu thu vién, gitp ban d& dang hon trong
viéc 1ap trinh vi diéu khién. Cac vi dy & trén 12 khong du dé ban thuc hanh hét cac chirc
ning ctia mot cu trac vi diéu khién, ban s& can nhiéu hon céc project d& 1am quen va rut
kinh nghiém, ban d& dang #di cdc project c6 ca md phong bang protues tai dia chi web site:
http://dientudieukhien.net.
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TAI LIEU THAM KHAO

e Quyén ebook duoc thuc hién véi mong mudn chia s& nhitng diéu tac gia biét,
trong khi viét kho tranh sai sot, moi gop ¥ déng gop xin géi vé dia chi mail:
huynhminhtrung.ctv@gmail.com

e (6 tham khdo thong tin trang http://mikroe.com

e Cac Project dugc tham khao tu http://dientudieukhien.net va http://libstock.com

e Tai nhiéu project nang cao + isis tai http://dientudieukhien.net
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