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PHAN 1: GIOI THIEU MUDULE VI PIEU KHIEN PIC

1.1, Giéi thiéu

Module vi diéu khién PIC 1 kit phét trién hoan chinh, day du tinh nang va d& sir dung cho
MicroChip PIC Microcontroller. Vi Module vi diéu khién PIC Nguoi dung khong phai
ban tdm vé phan ctring, ma tap trung vao cac tng dung phan mém.

Module vi diéu khién PIC Thiét ké dac biét khéng dung day cam. Cac module duoc két ndi
hoic ngit khoi MCU mét cach linh hoat bang Jumper hodc DipSW rt tién lgi va gon gang.
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Hinh 1: So do tong thé Module dao tao vi diéu khién PIC.

1.2.  Nhung tinh ning ciaa Kit vi diéu khién PIC
Power Supply: St dung ngudn ngodi AC/DC 7 ~ 12V c¢6 cdng tic ngudn
ON/OFF.

2. Tich hop sdn mach nap PICKIT2 dé nap va debug chuong trinh cho vi diéu
khién,ngoai ra con co duong ICSP programmer sin sang si dung cho mach nap
st dung chuan ICSP .
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3. Suport dong PIC16,PIC18 8bitMCU/DIP40 (c6 thé dung cho DIP20 bing cach
sir dung Adapter chuyén chan).

4. LCD 16x2 4 BIT ¢ bién tro chinh d6 twong phan.

5. Khéi phim don gom 8 ndt bam up/down .

6. Ma tran ban phim4x4 (16 nat) baAm ma tran két ndi qua DipSW.
7. RS-232 Comunication giao tiép truyén dix liéu véi PC.

8. Khéi thoi gian thuc (RTC DS1307 Real time clock) két ndi hodc ngat khoi Vi
diéu khién qua DIPSW.

9. DS1820 Digital thermometer ding dé do nhiét do tir -55°C to 125°C.
10. biéu khién thu phat hong ngoai - IR.
11. B6 chuyén d6i ADC 3 kénh — 8 bit hoic 10 bit.

12.6 Led 7seg Anode chung multiplex mode. két ndi hoic ngat khoi Vi diéu khién
qua DIPSW.

13. LED ma tran hién thi s6 - ky tu .
14.16 led don anod chung.

15. Diéu khién dong co budc.

16. Diéu khién dong co mot chiéu.

17. Graphic LCD 128x64 / Charracter LCD16x2 8-bit c6 bién tro chinh d6 tuwong
phan.

18. Xtal sir dung socket d& dang thay dbi.

19. RESET Switch - loai Ién cho phép dé dang Reset mach bang tay .
20. Mach in xuyén Ip chit luong cao kich thuéc 350x250 mm.
21.C6 Mica bao vé bén dudi chdng ngan mach.

1.3.  CAu hinh chi tiét cac khdi module

1.3.1. Khéi nguén
e Cung cip ngudn DC5V cho toan bd cac module cua KIT VDK PIC



Cung cap nguén DC12V cho khdi cong sudt ciia module diéu khién DC Motor
va STEP Motor

R17
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Hinh 2: Khéi nguon
1.3.2. Khéi Vi diéu khién

e St dung duong nap ICSP tir mach nap ngoai hoac tir mach nap da tich hop

san trén KIT PIC (c6 thé dung cho cac dong PIC16Fxxx,PIC18Fxxx
8bitMCU/DIP40).
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Hinh 3: Khoi vi diéu khién trung tam

1.3.3. Khéi hién thi LCD 16x2

Man hinh LCD 16x2 dugc thiét ké ¢ ché do giao tiép 4bit (Giao tiép véi VDK
qua Port P2).

e Biéntrg VR1 diéu chinh d¢ sang LCD.



~sBsbssssssssases

Hinh 4: Khgi hién thi LCD 16x2

1.3.4. Khoi phim don
e 8 phim don giao tiép truc tiép v6i VDK qua PORT P1

e Thuc hién diéu khién két néi théng qua Dip S8

Hinh 5: Khéi phim don

1.3.5. Khoi phim ma trin
e Ma trin phim bdm 12 ma tran 4x4.

e Thyc hién diéu khién két ndi théng qua Dip S5.
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Hinh 6: Khoi ma trgn ban phim

1.3.6. Khi giao tiép RS232 7 ,

Giao ti€p gitra VDK véi thiét bi ngoai thong qua chuan giao ti€ép RS232

Ngoai ra con ¢o cac chan cam dé két ndi gitra Module diéu khién trung tdm voi cac
Module khac

re7 P15

c21
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Hinh 7: Khéi giao tiep RS232

1.3.7. Khéj tao xung (Bé dém) o o ’ q
e Khoi tao xung vudng co6 thé diéu chinh tan s6 bang bién trd dé€ tao cac tin
hiéu nhu: ngét theo chu ky, .. st dung 1am ngudn ngit ngoai cho VDK trong
cac ung dung lap trinh External Interrupts,Counter

e Giao tiép I2C v6i khéi diéu khién trung tdm thong qua P3.4 va P3.2
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Hinh 8: Khdi tgo xung vudng

1.3.8. Khéi thoi gian thwe (Real Time Clock)
e Str dung DS1307 véi ngudn Pin dy phong

e Giao tiép vai IC thoi gian thuc qua chuan 12C sir dung RC1 va RBO

32768Hz — =

Hinh 9: Khai thoi gian thyc

1.3.9. Khéi do nhi¢t dp - DS18520
e Cho phép VDK giao tiép véi cam bién nhiét d6 DS18520 qua chudn giao tiép
ONE-WIRE
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Hinh 10: Khoi do nhiét do
1.3.10. Khoi thu tin hi¢u hong ngoai — IR
e Cho phép VDK nhan tin hi¢u diéu khién tir xa dung hong ngoai dé xur 1y
e Kétndi vsi VBK trung tam thdng qua RBO.

Hinh 11: Khoi thu tin hiéu hong ngoai

1.3.11. Khéi chuyén déi analog — digital (ADC)
e Trong Module c6 sin 2 bién tré VOL1 , VOL2 dé diéu chinh d 16n tin
hiéu Analog, cam bién nhiét d6 LM35

Hinh 12: Khéi chuyén doi ADC

1.3.12, Khoi hién thi LED 7 thanh 7
Bao gom 6 led 7 thanh dugc mac chung duong dir li¢u thuc hién cac bai todn hién
thi 6 tir vi diéu khién.
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Hinh 13: Khgi hién thi LED 7 thanh

1.3.13. Khoi led Matrix S
GOm 2 led matrix dugc thiét ké san d€ hién thi theo phuong phap quét cot

p21 n lCH Imz@
REU cLOCK ='======' EEEEEEFR

RE] 'LATCH re+ SMlIIFe nzg HAIKE
E2: - [DATA s R2 afilpe P74

Hinh 14: Khéi LED ma trdn

1.3.14. Khoi led don ’ 7 ‘
GOm 2 hang ,moi1 hang 8 led don mac chung chan Katot gitp hién thi trang thai dau
ra vi diéu khién

LINEL < “GND
LED31 LGzs LGz7 Lfnza LED23  LED2L LEDIS  LEDLZ LINEZ GND

% EICEICEL L(me
R10O5 RHJS F{;le IQS]Sx RE}?1 9953 °Q°93§ pSl?

Hinh 15: Khéi Led don

1.3.15. Khéi diéu khién STEP Motor.
e Sir dung mach khuéch dai cong suét cho dong co budc 12V.

o Kétndi véi vi diéu khién qua chan RB4, RB5, RB6,RB7 .
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Hinh 16: Khéi diéu khién déng co budc

1.3.16. Khoi diéu khién dpng co mjt chiéu (DC motor) ,
GoOm 1 dong co DC 12V va mach di€u khién , mach cong suat chuyén dung cho
dong co DC

RCO™ ™ EN o
P17 RCL ™ * PWM®
RC2* = DIR
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Hinh 17: Khoi diéu khién dong co mot chiéu
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PHAN 2: HUONG DAN SU DUNG MODULE VI PIEU KHIEN PIC VA PHAN

2.1.

MEM VA PIC C Compiler.

Hwéngdan sir dung Module vi diéu khién PIC

A. Khi két noi mach:

Tén cta timg port xuat nhap trén mé hinh.

Thir tu cac bit (tir LSB dén MSB) tai cac port xuat nhap trén mé hinh.

Khi két ndi phai dam bao sao cho bit 0 cta port vi diéu khién ding vi tri bit
0 ctia ddi tugng can diéu khién.

Khi két ndi dang vi tri bit 0 thi cac bit con lai s€ dung vi tri.

Tt ca cac chuong trinh mau trong hé théng nay déu dugc kiém tra rat ki theo
dung nhu két ndi mach duoc trinh bay.

Néu mot yéu cau nao d6 khong dung thi hiy xem lai phan két ndi va chuong
trinh.

B. Khi viét chirong trinh:

2.2.

S6 0 thuong duge danh nham 1a chit O.

Thuong danh thiéu tién t6 # va hau t6 H di kém trong mot sb truong hop.
Sau 1énh END thi khong con mot hang hay mot ky tu nao (ké ca ky tu trang)
néu khong chuong trinh bién dich s& bao 15i. Li nay c¢6 thé bo qua.

Hay dung phim TAB dé viét chuong trinh cho thang hang. Diéu nay rat co
ich cho ban khi cn xem lai va kiém tra 16i chuong trinh dugc nhanhchéng.
Néu nhap mot chuong trinh nao d6 trong tai liéu ma chuong trinh chay khong
dung nhu yéu cau thi hiy xem k¥ lai c6 danh dy du tat ca cac lénh trong
chuong trinh hay chua? Co thiéu sot gi khong? Két ndi mach c6 theo nhur
huéng din hay khong? Tat ca cac chwong trinh trong tai liéu hudng dan da
duoc tets thu.

Huéng din sir dung phan mém

2.2.1. Viét chwong trinh véi PIC C Compliler

Budc 1 : Chay phan mém PWCHD.

Start_|All Program_|PIC-C_|PIC C Compliler.

Budc 2 : Chon menu:
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Budc 3 :

Budc 4:

/. Open z

Recent Projects

Bstitest595_2.PIT
D7 _7eegs\ds1307_test3.PIT

Pﬁ Project Wizard

D7 _7eeqgs'\ds1307_test2,PIT
p7_7segs\test 595.PIT

»

x H i -
~ |42 || Search sstest )

QOrganize v New folder

- @

5 Favorites Ko

4# Dropbox
& Downloads
B Desktop

] test5a5
] test5952

B Desktop
G Libraries
Ji Android £
[F] Documen
J’ Music

[ Pictures

Date modified Type
2/18/201310:52 PM

2/26/2013 2:24 AM

CFile
CFile

B Videos <] 1

File name( )

Save as type: ISoulce files

% Hide Folders

Viét chuong trinh vao cira s6 chuong trinh ¢6 tén la vidul.c vira tao.

S Y P m F e o
Y ol - - | ] & Load
. Unindent Indent . Copyfram & X
Undo Redo Cut Copy Paste solection Selection  SelectAll e Paste to File Playpack W) Save
.
widul.c *

4@ vidul
4 (& Source
4 vidul
b vidut.c
{= Output
{2 Documentation

#include <18£452.h>
#fuses HS,NOWDT,NOLVE, NOPROTECT
#device 18£4527=16 ADC=2
#use delay(clock=12000000)
//=u dung adc B8 bit

porta=0xF80
portb=0xFe1
portc=0xFg82
portd=0xF83

i thanh ghi

trisb=0xF93
trisc=0xF94
trisd=0xF385
trise=0xF9%6
""""" dia chi cac bit porta
a0=porta.
al-porta.
aZ=porta.
a3=porta.
a4=porta.
as-porta.

Coe WO

dia chi cac bit port b
bO=portb.
bl=portb.
b2=portb.
b3=portb.
b4=portb.
bS=portb.

s o

Budc 5: Bién dich chuong trinh ra file HEX, bang cach Menu/Compile/ Build All.

14



- il
(D Project Edit  Search Optio@u Tools Debug Document Uszer Toolbar
K —
L e FCH16bE =
1 5 - == #
Compile Build '\ _Build Al Clean : '

Program - Debug C/ASM List  Symb
Compile

Lookup Part
Chip =
Target Chip ]
A x| |vidulc

: Files
Budc 6: Néu chuong trinh khong bao 16i man hinh s& hién 1én thong bao

CCS C Compiler .
PCH Compiler. V4.

KGG, KGG
—

Project: g
C:\.. s\Admm\Desklop\thl nghiem\595test\vidui.c
>

tatements 22, Time 2 Sec, Lines: 449

1%
1%

wwiw.ccsinfo.com

Sau cac budc trén ta di c6 file Hex dung dé nap chip, File ndy sé& trong cung thu muc

vai file vidul.c .
2.2.2. Nap chwong trinh cho Vi diéu khién dung P1Ckit2

-Cam day USB vao mach nap:
. |
A m
A []
r L)
L]
- & ]
L) ] 0 » E
o i
P
- a t‘.
u L)
]
[ ) m
/|
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-Gat c6ng tic ngudn sang vi tri bat dé cap ngudn tir USB dén KIT.

- Néu phan mém suét hién 15i

& PICkit 2 Programmer =N e =)

File  Device Family Programmer  Tools  View  Help
Dewice Conhgurabon
Device: Mot Present

User [Ds: 00 00 0D 0O

Checksum:  0DD0 OSCCAL: 0DDO BandGap: 0000
PICkit 2 not found. Check USB connections and \

VDD PICKit 2

25

Source: |Mone (Empty/Erased)

PICkit™ 2

- Vao Tool > check Communication to retry.

L R .. BB — —
B PICkit 2 Programmer - OlHoss = | e

File  Device Family  Programmer Tools View Help

Midrange/Standard Configuration

Device: PIC1GFETTA 2FCF
User |Ds: FF FF FF FF

Checksum:  OFCF

PICkit 2 connected. ID = OlHoss \
PIC Device Found. @ MICROCHlp

[ VDD PIClat 2
[ On 50 -
| Read || wite || Verty |[ Emse || BankCheck | [ /mciR =
Program Memory
Enabled Source: |Nene (Empty/Erased)
{uafulu] 3FFF 3FFF 3FFF 3FFF 3FFF SFFF 3FFF 3FEF |~
0008 3FFF 3FFF SFFF 3FFF 3FFF SFFF 3FFF 3FFF |:|
A 001a 3FFF 3FFF 3FFF 3FFF 3FFF SFFF 3FFF 3FFF
oola 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0 0020 3FFF SFFF 3FFF 3FFF 3FFF SFFF 3FFF 3FFF
e (il ifek] 3FFF 3FFF 3FFF 3FFF 3FFF SFFF 3FFF 3FFF
ok 0030 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
o 0038 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
k[ 0040 3FFF 3FFF 3FFF 3FFF 3FFF SFFF 3FFF 3FFF
L 0048 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
ki 00350 3FEFF 3FFF 3FFF 3FEF 3FEF 3FFF 3FFF 3FEF
A 0058 3FFF 3FFF 3FFF 3FFF 3FFF SFFF 3FFF 3FFF =~
3l
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Sau khi Mach nap da nhan ra vi diéu khién nhu hinh trén, tién hanh import file HEX
cia chuong trinh bang cach file > import.

Sau d6 click write dé nap chwong trinh vao vi diéu khién.

Néu nap thanh céng phan mém pickit 2 s& bao:

w PICkit 2 Programmer - OlHss E”E‘@
File  Device Family  Programmer Tools View  Help
Midrange./Standard Configuration
Device: PIC16F877A 2F42

User |Ds: FF FF FF FF
Checksum: 7545 DSCCAL BandGap

[F] Check 5.0

[Read][\mﬁite][\«’euify][&ase][ﬁlankcheck] [ /MCLR
Program Memory
Enabled Source: [E\._.CCS\LED\LED PortD'\Test led PortD.hex
0000 3000 oosn 28ls o000 3023 00s4 1383 0800 -
aoog 1303 2817 3002 00F8 01F7 OBE7 280D OBF2 |_|
0010 280C 3097 00F7 OBF7 2813 0BE0 2808 3400
0o1sg 0124 1383 301F 0583 1683 141F 1435F 151F
0020 118F 3007 ooec 3001 1283 00a2 0121 0821
0028 3C08 1C03 2837 1683 0188 1283 0zz22 0088
0030 30946 00A3 2004 1003 0DRZ 0RR1 2827 1683
0038 0l&s 30FF 1283 0088 3098 00&3 2004 1683
0040 0l&s 1283 0188 3094 00R3 2004 16883 0l&s
0048 30FF 1283 0ogs 3096 00&3 2004 1883 0lgs
o500 1283 0lgs 3096 00A3 2004 1883 2823 0063
0ase 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF -
EEPROM Data
Erated
00 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF il
10 FF FF FF FF EF FF FF FF FF FF FF FF FF FF FF FF |_|
20 FF FF FF FF EF FF FF FF FF FF FF FF FF FF FF FF i
30 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF = Plelt 2

17



PHAN 3: HUONG DAN THU'C HANH TREN MODULE VI PIEU KHIEN PIC

BAI 1: LAP TRINH PHiM BAM PON

A. MUC DICH:
e Thuc hanh lap trinh rng dung trén may tinh, bién dich chuwong trinh, nap vao
vi diéu khién va sir dung mé hinh thi nghiém dé kiém chtng.

e Diéu khién thiét bi ngoai vi bing cac port caa vi diéu khién.

e Diéu khién céc thiét bi ngoai vi bang phim bam

e Trinh bay k¥ thuat quét phim .

e Trinh bay mot sb tng dung trong ky thuat diéu khién phim don

B. YEU CAU:
e Nam viing tap lénh cua vi diéu khién PIC.

e Biét cach viét cac chuong trinh diéu khién nhan tin hiéu tir phim bam

e Nim dugce so d6 va nguyén Iy hoat dong caa khdi phim bim don trén mé
hinh thi nghiém.

e Nim dugc nguyén ly va ky thuat quét phim.

e Biét cach viét cac chuong trinh wng dung c6 sir dung phim bim don dé diéu
khién cac thiét bi ngoai vi khac nhau

C. TRINH TU THI NGHIEM
1. Két ndi thiét bi

- Cam jac ngudn cho Module thi nghiém PIC

- Pé cong tic ¢ vi tri OFF

18



Coéng tac

- Chuyén SD3 vé vi tri ON ( Tuong duong véi viéc két ndi cac chan di lidu voi
PORTB).

- Chuyén SD1, SD2, SD4, SD4, SD5 & vi tri OFF.

2. So dd nguyén ly mach thi nghiém ban phim don.
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3. Vidumau

VD 1.

Viét chuong trinh lién tuc kiém tra trang thai cac nat bam tir SW4-SW9 trong so
dd nguyén Iy & trén. Néu nat bAm SWx thay d6i trang thai thi thay doi trang thai cua dén
led Dx twong tng. Trong d6 Dx véi X tir 0 dén 7 duoc diéu khién boi cac chan tuong tng
Dx trén cong RDXx:

Code + So d6 mach thao khao tai: https://github.com/huynguyen82/TNUT-PICExamples
Chuong trinh mau:

#include <16f877a.h>

#include "def 16£f877a.h"

/~k

Cé thé& download file nay tron link trén https://github.com/huynguyen82/TNUT-
PICExamples

*/

#fuses HS,NOLVP,NOWDT, NOPROTECT

#device *=16 ADC=10

#use delay(clock=12M)

/1177777777777 //  dia chi cong ra port

20



https://github.com/huynguyen82/TNUT-PICExamples
https://github.com/huynguyen82/TNUT-PICExamples

#define LED1 DO
#define LED2 D1
#define LED3 D2
#define LED4 D3
#define LED5 D4
#define LED6 D5
#define LED7 D6
#define LEDS8 D7
#define SW1 BO
#define SW2 Bl
#define SW3 B2
#define SW4 B3
#define SW5 B4
#define SW6 B5
#define SW7 B6
#define SW8 B7

volid 1init ()
{
TRISB=0xff;
TRISD=0x00;
PORTD=0x00;
}

LI 77777777

void LD1 ()
{
if (SW1==0)
{while (SW1==0){};

delay ms (10);

LED1=~LED1;

}

}

L1177 77 7777777777777/
void LD2 ()
{
if (SW2==0)
{while (SW2==0){};

delay ms (10);

LED2=~LED2; }

}
L1777 70770 7777777777
void LD3 ()

{
if (SW3==0)
{while (SW3==0){};

delay ms (10);

LED3=~LED3; }

}

21
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void LD4 ()
{
1f(SwW4==0)
{while (SW4==0) {};
delay ms (10);
LED4=~LED4; }
}
L1777 00770777777777
void LD5 ()
{
1f (SW5==0)
{while (SW5==0) {};
delay ms (10);
LED5=~LED5; }
}
L1777 00077777777777
void LD6 ()
{
1f (SW6==0)
{while (SW6==0) {};
delay ms (10);
LED6=~LED6; }
}
L1777 00077777777777
void LD7 ()
{
1f (SW7==0)
{while (SW7==0) {};
delay ms (10);
LED7=~LED7; }
}
L1777 700070777777777
void LDS8 ()
{
1f (SW8==0)
{while (SW8==0){};
delay ms (10);
LED8=~LEDS; }
}
L1777 00077777 777777
void main () {
init();
while (1) {
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LD6 () ;
LD7 () ;
LD8();}}

4. Luu chuong trinh va bién dich chuong trinh.
5. Kiém tra 13i va hiéu chinh 13i néu co.

6. Gan chip vi diéu khién thi nghiém vao socket
7. Nap chuong trinh vao vi diéu khién.

Bat ngudén cho mo hinh thi nghiém. Quan sét két qua hoat dong, néu két qua hoat dong
khong ding yéu cau cua dé bai thi phai quay lai kiém tra viéc két ndi mach, hiéu chinh
chuong trinh.

8. Bai tap sinh vién tw lam

Viét chuong trinh kiém tra néu SW1 dugc bam thi cac LED don lién tuc sang tuan tu
tir trai qua phai, mdi led sang trong 100ms. Néu cac cac nat khac duoc bam thi tat tat ca
cac LED.

23



BAI 2: LAP TRINH MA TRAN BAN PHIiM

A. MUC PICH:

Thuc hanh lap trinh tng dung trén may tinh, bién dich chuong trinh, nap vao
vi diéu khién va sir dung md hinh thi nghiém dé kiém chtng.

Diéu khién thiét bi ngoai vi biang cac port cua vi diéu khién.

Diéu khién céc thiét bi ngoai vi bang ban phim (banphim thiét ké theo kiéu
ma tran).

Trinh bay k¥ thuat quét phim cho dang ban phim ma tran 16 phim (4 hang x
4 cot).

Trinh bay mot s6 tng dung trong ky thuat diéu khiénban phim.

B. YEU CAU:

Nam viing tap lénh cia vi diéu khién PIC.
Biét cach viét cac chuong trinh diéu khién ban phim ma tran.

Nim duogc so dd va nguyén Iy hoat dong cua khdi ban phim ma tran trén mé
hinh thi nghiém.

Nam duoc nguyén ly va ki thuat quét phim cho cac dang ban phim ma tran.

Biét cach viét cac chuong trinh ttng dung ¢6 st dungban phim ma tran dé
diéu khién céc thiét bi ngoai vi khac nhau

C. TRINH TU THI NGHIEM
1. Két ndi thiét bi

Cim jac ngudn cho Module thi nghiém PIC

- Pé cong tic ¢ vi tri OFF
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Cong tac

- Chuyén SD4 vé vi tri ON ( Tuong duong véi viéc két ndi cac chan di lidu voi
PORTB).

- Chay khi st dung ma tran ban phim, phai rat GLCD ra khoi KIT, vi duong dir
liu cia GLCD trung véi duong dit liéu cia GLCD dan dén doc phim ma tran
khong chinh xac.
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- Chuyén SD1, SD2, SD3, SD5 ¢ vi tri OFF.
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2. So dd nguyén ly mach thi nghiém ma tran ban phim

3. Vidumaiu
VD1: Viét chuong trinh hién thj phim dugc bim trén LCD trong so dd mach trén.
Code + So db mach thao khao tai: https://github.com/huynguyen82/TNUT-PICExamples
Chuong trinh:

#include <16£f877a.h>

#fuses HS,NOLVP,NOWDT, NOPROTECT
#device *=16 ADC=10

#use delay (clock=12M)

#define ROW1l PIN BO
#define ROW2 PIN Bl
#define ROW3 PIN B2
#define ROW4 PIN B3
#define COL1 PIN B4
#define COL2 PIN B5
#define COL3 PIN B6
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#define COL4 PIN B7

#define LCD ENABLE PIN PIN CO

#define LCD RS PIN PIN C1
#define LCD_RW PIN PIN C2
#define LCD DATA4 PIN C4
#define LCD_DATA5 PIN C5
#define LCD_DATA6 PIN C6
#define LCD DATA7 PIN C7

#include <lcd.c>

#include "key 4x4.c"
/*
Cé thé& download file nay tron link tré&n https://github.com/huynguyen82/TNUT-

PICExamples
*/

void main ()
{
unsigned int8 key;
key 4x4 init();
led init();
while (true)
{
key=get key 4x4();
if (key)
{
lcd gotoxy(0,0);
printf (lcd putc, "Key pressed:%c", key) ;
}
delay ms (10);

Luu chuong trinh va bién dich chuong trinh.
Kiém tra I5i va hiéu chinh 13i néu cé.

Gin chip vi diéu khién thi nghiém vao socket

N o o b

Nap chuong trinh vao vi diéu khién.

Bat ngudn cho mo hinh thi nghiém. Quan sét két qua hoat dong, néu két qua hoat
dong khong dang yéu cau cua dé bai thi phai quay lai kiém tra viéc két néi mach, hiéu
chinh chuong trinh.

8. Bai tap sinh vién tu 1am: May tinh cam tay
27


https://github.com/huynguyen82/TNUT-PICExamples
https://github.com/huynguyen82/TNUT-PICExamples

Viét chuong trinh cho mach trén thuc hién cac phép tinh +,-,* / véi cac sb tu nhién (tap Z)
khi nguoi dung nhap vao tu ban phim.

VD: ngudi ding nhap vao 9/3 thi man hinh LCD phai hién thi két qua 1a 9/3=3
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BAI 3: LAP TRINH VOI ADC

A. MUC PICH:
e Thuc hanh lap trinh tng dung trén may tinh, bién dich chuong trinh, nap vao
vi diéu khién va sir dung mé hinh thi nghiém dé kiém chung.

e Diéu khién thiét bi ngoai vi biang cac port cua vi diéu khién.

e Thuc hién viéc bién ddi tir tin hiéu twong tu (Analog) sang tin hiéu s6
(Digital) ché d¢ 8 bits va 16 bits.

B. YEU CAU:
e Nam vitng tap lénh cua vi diéu khién PIC

e Tham khéo truéc va nim duoc hoat dong cua cac thanh ghi ADC cua PIC

C. TRINH TU THI NGHIEM
1. Két ndi thiét bi

- Cim jac ngudn cho Module thi nghiém PIC

- Pé cdng tic ¢ vi tri OFF
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Cam jump 1-2: néi bién tré VOL1 vao chan RAO.

Cam jump 3-4: ndi bién tré VOL2 vao chan RAL.
Cim jump 5-6: ndi cam bién LM35 vao chan RA2.

Chuyén switch SD1 vé vi trf OFF.

2. So dd nguyén ly mach ADC

vee
VOLI -
=
<
10K
VOL2 P11
] RAD
= ; i RAL
§ 5 6 DAL
10K Header 3X2
GND
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3. Vidu mau:
Bai tap:
Chuong trinh:

#include <16f877A.h>

#fuses HS, NOLVP, NOWDT, NOPROTECT

#device 16f877*=16, ADC=10

#use delay (clock=12m) //Use built-in function: delay _ms() & delay_us()
#include "def_16f877a.h"

#include "LCD_4bits.c” //use module function

float value_ ADC1,value_ ADC2,value_ ADCS;

void init()

{trisa=0xff;

lcd_init();

delay _ms(20);

setup_adc_ports(ANO_AN1 AN2_ AN3 AN4);// CHON 5 KENH ADC
VREF =5v

setup_adc(ADC_CLOCK_DIV_32);// xung clock chia 32

¥

void main()
{
init();
while(true)
{
set_adc_channel(0);delay_us(100);value_ ADC1=read_adc();
set_adc_channel(1);delay_us(100);value_ ADC2=read_adc();
set_adc_channel(2);delay_us(100);value_ ADC3=read_adc();
Icd_gotoxy(0,1);
printf(lcd_putc,"” AD1 AD2 LM35");
lcd_gotoxy(1,2);
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printf(lcd_putc,"%4.0f|%4.0f|%4.0f",value_ ADC1,value_ ADC2,value_ ADC3)

delay _ms(250);

¥
¥

4. Luu chuong trinh va bién dich chuong trinh.
5. Kiém tra 156i va hiéu chinh 13i néu cé.

6. Gan chip vi diéu khién thi nghiém vao socket
7. Nap chuong trinh vao vi diéu khién.

Bat ngudn cho mo hinh thi nghiém. Quan sét két qua hoat dong, néu két qua
hoat dong khong dung yéu cau caa dé bai thi phai quay lai kiém tra viéc két ndi
mach, hiéu chinh chuong trinh.
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BAI 4: LAP TRINH XU LY TIN NGAT NGOAI

A. MUC PICH:
e Thuc hanh lap trinh &ng dung trén may tinh, bién dich chuong trinh, nap vao vi
diéu khién va sir dung md hinh thi nghiém dé kiém ching.

e Diéu khién thiét bi ngoai vi bang cac port cua vi diéu khién.
e Thiét ké cac ung dung diéu khién thuc té c6 sir dungngit (Interrupt).

e So sanh vu va nhuoc diém caa cac chuong trinh diéu khién cé st dung ngét va
khong sir dung ngat.

B. YEU CAU:
e Tham khao truéc hoat dong cua ngat (Interrupt) & cac ché do khac nhau.

e Nim duogc phuong phap 1ap trinh va diéu khién co str dung céc ngit.

C. TRINH TU THI NGHIEM
1. Két ndi thiét bi

- Cam jac ngudn cho Module thi nghiém PIC
- Pé cong tic ¢ vi tri OFF

Cong tac
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- Chuyén SD1, SD2, SD3, SD4, SD5 ¢ vi tri OFF.
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- Cam chon 2 Jump & vi tri P12 dé két ndi tin hiéu xung vudng tir bo tao
xung 555 v&i chan RC1 va RBO 1am tin hiéu ngat ngoai va ngat timer.

- Hién thi gié tri dm 1én LED 7 thanh, LCD, GLCD tham khao cac
Bai2, Bai 6, Bai 7.

- Bién trd VR3 d diéu chinh tan sé xung vudng.

2. So @6 nguyén ly mach tao xung vudng ngat ngoai cho vi diéu khién

’ 1 2 | RBO
vee | s 4 RC1
1 L Header 2X2
E]RBE "é - 1C2 ”—‘f—c
1 L | BT  vee NE535 *
DISC
L 555 3
10K Q= ——1 R36
+—4—+ THR
é 2 10k
= TRIG
GND CONT R&_KQM
c13 | cia, ATk e
100F = 100aF R38
GND 470
2 1

fap]

21l
= =
[y

3. Vi du mau:
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Bai tap:
Chuong trinh:

#include <16f877a.h>

#include "def_16f877a.h"

#fuses HS,NOWDT,NOLVP,NOPROTECT
#device 16f877a*=16 ADC=8

#use delay(clock=12000000)

long int pulse;

int8 i,N1,N2,N3,N4,N5,N6;

long dulieu;

const int8
led7seg[10]={0xc0,0xf9,0xa4,0xb0,0x99,0x92,0x82,0xf8,0x80,0x90};
const int8 time=50;

/************************************/

#INT_EXT

void pulse_counter()
{
clear_interrupt(int_ext); // clear flag
pulse++; //nhan so xung vao

¥

/************************************/
void init()
{
trisb=0b00000001;
trisa=0x00;
trisd=0x00;
pulse=0;
enable_interrupts(INT_EXT); //khoi tao ngat ngoai
EXT_INT_EDGE(H_TO_L); /I ngat suon xuong
enable_interrupts(GLOBAL);

}

/************************************/
void hienthi(int16 k)

35



N1=(k/1)%10;

N2=(k/10)%10;

N3=(k/100)%10;

N4=(k/1000)%10;

N5=(k/10000)%10;

N6=(k/100000)%10;

for(i=0:i<20:i++)

{
portd=(led7seg[N6]); a0=0; delay_us(time);a0=1;
portd=(led7seg[N5]); a1=0; delay_us(time);al=1;
portd=(led7seg[N4]); a2=0; delay_us(time);a2=1;
portd=(led7seg[N3]); a3=0; delay_us(time);a3=1;
portd=(led7seg[N2]); a4=0; delay_us(time);as4=1;
portd=(led7seg[N1]); a5=0; delay_us(time);a5=1;
}
portd=0xff;delay_ms(1);

}

/************************************/

void main()

{
init();
while(true)

{
hienthi(pulse);

k
¥

/************************************/

. Luu chuong trinh va bién dich chuong trinh.

4

5. Kiém tra 13i va hiéu chinh 13i néu co.

6. Gan chip vi diéu khién thi nghiém vao socket
.

. Nap chuong trinh vao vi diéu khién.

Bat ngudn cho mé hinh thi nghiém. Quan sat két qua hoat dong, néu két qua hoat
dong khong dang yéu cau cua dé bai thi phai quay lai kiém tra viéc két ndi mach,
higu chinh chuong trinh.
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BAI 5: LAP TRINH TRUYEN THONG RS232

A. MUC PICH:
e Thuc hanh lap trinh &ng dung trén may tinh, bién dich chuong trinh, nap vao vi
diéu khién va sir dung md hinh thi nghiém dé kiém ching.

e Diéu khién thiét bi ngoai vi bang cac port cua vi diéu khién.
e Ung dung port ndi tiép cua vi diéu khién dé mé rong port nhap va xuét.
e Diéu khién viéc thu phét ndi tiép

B. YEU CAU:
e Nim virng tap Iénh cua vi diéu khién PIC.

e Biét cach hoat dong cua port ndi tiép & cac ché do khac nhau.

e Biét cach lap trinh diéu khién viéc xuat nhap dit lidu thong qua port néi tiép o
cac ché do khéc nhau.

C. TRINH TU THI NGHIEM
1. Két ndi thiét bi

- Cam jac ngudn cho Module thi nghiém PIC.

- Pé cong tic ¢ vi tri OFF.
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Cam chon 2 Jam & vi tri P15 dé két ndi tin hiéu TX va RX véi 2 chan RC6 va
RC7 cua vi diéu khién.

2. So d6 nguyén ly mach truyén thong RS232

GND
e Ic3 B1s
coMm1
s Do RIN - RIOUT P 12 RG7
75 ———— =< TIOUT  TIN <5 3 4
g < <=+ R2IN  R20UT
O ;x Sl T200T TN ket Header 2X2
o—5 1 :
; 1+ D+
T s e e e
s
o é 1uF |“_g Cl- C2- %’T‘luF
>
: ] - _
SPREESTS Q0 e vs+ =2 ca1
\\; 7 -
MAX232
COM 9 FMALE 1uF -
GND vCe
3. Vi du mau:
Bai tap:
Chuong trinh:
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#include <16f877a.h>

#fuses HS,NOWDT,NOLVP,NOPROTECT

#device 16F877*=16 ADC=8

#use delay(clock=20000000)

#use rs232(baud=9600,parity=N,xmit=PIN_C6,rcv=PIN_C7,bits=8)

void main()

{

while(true)

{
printf(" TNUT ");
delay_ms(20);
}
¥

. Luu chuong trinh va bién dich chuong trinh.

4
5. Kiém tra 15i va hiéu chinh 13i néu cé.
6. Gan chip vi diéu khién thi nghiém vao socket
7. Nap chuong trinh vao vi diéu khién.

Bat ngudn cho md hinh thi nghiém. Quan sat két qua hoat dong, néu két qua hoat
dong khong dang yéu cau cua dé bai thi phai quay lai kiém tra viéc két ndi mach, hiéu chinh
chuong trinh.
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PHU LUC
1. Def_16f877a.h

// register definitions
#define W O
#define F 1

// register files
#byte INDF =0x00
fbyte TMRO =0x01
#byte PCL =0x02

fbyte
#byte

STATUS =0x03
FSR =0x04

//#device *=14 adc=8

fbyte
#byte
fbyte
#byte
fbyte

#byte
fbyte
#byte
fbyte
tbyte
fbyte
fbyte
tbyte

tbyte
tbyte
fbyte
tbyte
tbyte
fbyte
tbyte
fbyte
fbyte
tbyte
fbyte
tbyte

#byte
tbyte

PORTA =0x05
PORTB =0x06
PORTC =0x07
PORTD =0x08
PORTE =0x09

EEDATA
EEADR

EEDATH
EEADRH
ADCONO
ADCON1
ADRESH
ADSESL

PCLATH
INTCON
PIRI1
PIR2
PIE1
PIEZ2
OPTION
TRISA
TRISB
TRISC
TRISD
TRISE

EECON1
EECONZ2

=0x10C
=0x10D
=0x10E
=0x10F
=0x1F
=0x9F
=0x9F
=0x9F

=0x0a

=0x0b
0x0c
0x0d
0x8c
0x8d

_REG =0x81

=0x85
=0x86
=0x87
=0x88
=0x89

=0x18C
=0x18D
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fbyte

SSPBUF =0x13

#byte SSPCON =0x14
#byte SSPCON2 =0x91
#byte SSPADD =0x93
#byte SSPSTAT =0x94
// SSPCON bit

#bit SSPWCOL = 0x14.
#bit SSPOV = 0x14.6
#bit SSPEN = 0x14.5
#bit SSPCKP = 0x14.4
#bit SSPM3 = 0x14.3
#bit SSPM2 = 0x14.2
#bit SSPM1 = 0x14.1
#bit SSPMO = 0x14.0
// SSPSTAT bit

#bit SSPSMP = 0x94.7
#bit SSPCKE = 0x94.6
#bit SSPDA = 0x94.5
#bit SSPP = 0x94.4
#bit SSPS = 0x94.3
#bit SSPRW = 0x94.2
#bit SSPUA = 0x94.1
#bit SSPBF = 0x94.0

// BIT DEFINITION

#bit
#bit
#bit
#bit
#bit
#bit
#bit
#bit

#bit
#bit
#bit
#bit
#bit
#bit
#bit
#bit

#bit

Al
A6
AS
A4
A3
A2
Al
AQ

B7
B6
B5
B4
B3
B2
B1
BO

o)

=0x05.
=0x05.
=0x05.
=0x05.
=0x05.
=0x05.
=0x05.
=0x05.

=0x06.
=0x06.
=0x06.
=0x06.
=0x06.
=0x06.
=0x06.
=0x06.

=0x07.
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#bit
#bit
#bit
#bit
#bit
#bit
#bit

#bit
#bit
#bit
#bit
#bit
#bit
#bit
#bit
#bit
#bit
#bit

#bit
#bit
#bit
#bit
#bit
#bit

#bit
#bit
#bit
#bit
#bit
#bit
#bit
#bit
#bit
#bit
#bit
#bit
#bit
#bit
#bit
#bit

Co =0x07.
C5 =0x07.
C4 =0x07.
C3 =0x07.
C2 =0x07.
Cl =0x07.
CO0 =0x07.

D7 =0x08.
D6 =0x08.
D5 =0x08.
D4 =0x08.
D3 =0x08.
D2 =0x08.
D1 =0x08.
DO =0x08.
E2 =0x09.
E1 =0x09.
E0 =0x09.

trisab
trisad
trisa3
trisa?2
trisal
trisa0

trisb7
trisbo6
trisbb
trisbi4
trisb3
trisb?2
trisbl
trisb0
trisc?
trisco
trisch
trisci4
trisc3
trisc?2
triscl
triscO

O N W U o
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=0x85.
=0x85.
=0x85.
=0x85.
=0x85.
=0x85.

=0x86.
=0x86.
=0x86.
=0x86.
=0x86.
=0x86.
=0x86.
=0x86.
=0x87.
=0x87.
=0x87.
=0x87.
=0x87.
=0x87.
=0x87.
=0x87.
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#bit trisd7 =0x88.7
#bit trisdo =0x88.6
#bit trisd5 =0x88.5
#bit trisd4 =0x88.4
#bit trisd3 =0x88.3
#bit trisd2 =0x88.2
#bit trisdl =0x88.1
#bit trisd0 =0x88.0
#bit trise2?2 =0x89.2
#bit trisel =0x89.1

#bit trise0 =0x89.0

// INTCON Bits for C
#bit gie = 0x0b.7
#bit peie = 0x0b.6
#bit tmrOie = 0x0b.5
#bit intOie = 0x0b.4
#bit rbie = 0x0b.3
#bit tmr0if = 0x0b.2
#bit int0if = O0x0b.1
#bit rbif = 0x0b.0

// PIR1 for C

#bit pspif = 0x0c.7
#bit adif = 0x0c.6
#bit rcif = 0x0c.5
#bit txif = 0x0c.4
#bit sspif = 0x0c.3
#bit ccplif = 0x0c.2
#bit tmr2if 0x0c.1
#bit tmrlif 0x0c.0
//PIR2 for C

#bit cmif = 0x0d.6
#bit eeif = 0x0d.4
#bit bclif = 0x0d.3
#bit ccp2if = 0x0d.0
// PIE1l for C

#bit adie = 0x8c.6
#bit rcie = 0x8c.5
#bit txie = 0x8c.4
#bit sspie = 0x8c.3
#bit ccplie = 0x8c.2
#bit tmr2ie = 0x8c.l1
#bit tmrlie = 0x8c.0
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//PIE2 for C

#bit osfie = 0x8d.7
#bit cmie = 0x8d.6
#bit eeie = 0x8d.4

// OPTION Bits

#bit not rbpu = 0x81.7
#bit intedg = 0x81.6
#bit tOcs = 0x81.5
#bit tOse = 0x81.4
#bit psa = 0x81.
#bit ps2 = 0x81.
#bit psl = 0x81.
#bit psO0 = 0x81.
// EECON1 Bits
#bit eepgd = 0x18c.7
#bit free = 0x18C.4
#bit wrerr = 0x18C.3
#bit wren = 0x18C.2
#bit wr = 0x18C.1
#bit rd = 0x18C.0

O RN W

/ /ADCONO

#bit CHSO =0x1F.3
#bit CHS1 =0x1F.4
#bit CHS2 =0x1F.5



