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) CHUONG 1: )
TONG QUAN VE VI PIEU KHIEN PIC

1.1.  Giéi thiéu chung vé PIC

PIC bat ngudn tir chit viét tit ciia “Programmable intelligen computer” (May tinh kha
trinh thong minh) 13 san pham cua hang General Instrument dit cho dong san pham dau
tién cta ho 1a PIC 1650. Luc nay Pic dung dé giao tiép véi cac thiét bi ngoai vi cho may
chu 16 bit CP1600, vi vay nguoi ta goi PIC voi tén la “Peripheral Interface Controller” (
bd diéu khién giao tiép ngoai vi).

Nam 1985 General Instrument ban bo phan vi dién tir cua ho, va chu s& hiru méi huy
b6 hau hét cac du an — lic d6 da qua 16i thoi. Tuy nhién PIC dugc bo sung EEPROM dé
tao thanh mot bd diéu khién vao ra kha trinh. Ngay nay rat nhiéu dong PIC duogc xut
xudng voi hang loat cidc module ngoai vi dugc tich hop san (nhu :USART, PWM,
ADC...) v6i bd nhé chuong trinh tir 512word dén 32kWord.

PIC st dung tap 1énh RISC, véi dong PIC low-end (d§ dai ma I¢nh 12 bit vi du
PIC12Cxxx) va mid-range (d0 dai ma Iénh 14 bit, vi du PIC16Fxxx), tap Iénh bao gém
khoang 35 Iénh, va 70 1énh doéi voi dong PIC high-end (c6 d0 dai ma lénh 16bit
PIC18Fxxxx). Tap lénh bao gdm céc 1énh tinh toan trén cac thanh ghi, va cac hing sd,
hodc cac vi tri 6 nho, cling nhu co cac 1énh diéu kién, nhay, goi ham, va cac Iénh quay tro
vé, n6 ciing c6 cac chirc nang phan cing khac nhu ngat hoic sleep (che do hoat dong tiét
kiém dién). Microchip cung cdp mdi truong 1ap trinh MPLAB, né bao gdm phan mém mé
phéng va trinh dich ASM.

Hién nay c6 kha nhiéu dong PIC va c6 rat nhiéu khéc biét vé phan ctng, nhung chung
ta c6 thé diém qua mot vai nét nhu sau:

8/16 bit CPU, xay dung theo kién trac Harvard c6 sira doi

Flash va Rom c6 thé tuy chon 256 byte dén 256 kbybe

Céc cong xuat/ nhap (muc 16gic thudng tir 0V dén 5V, ing vdi mirc logic 0 va 1)
8/16 bit timer

* Céc chudn giao tiép ngoai vi ndi tiép dong bd/ khong ddéng bod
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+ Bo chuyén d6i ADC
+ B0 so sanh dién ap
+ MSSP Pripheral dung cho céc giao tiép 12C, SPI va I2S
+ B0 nhé ndi EEPROM - ¢6 thé ghi/ x04 1én t6i hang triéu 1an
+ Modul diéu khién dong co doc encoder
+ HJ trg giao tiép USB
+ HJ tro diéu khién Ethernet
+ HJ tro giao tiép CAN
+ HJ trg giao tiép LIN
+ HJ tro giao tiép IrDA
Ho vi diéu khién PIC va dsPIC do hﬁng ché tao va san xuit véi cong ngh¢ hién
dai, phu hop cho céc rng dung don gian cho dén phuc tap. Dac bi¢t ngoai ngdn ngir 1ap
trinh assembler nhu cac MQU kh‘élc, nguc‘ri dung c6 thé 1ap trinh PIC trén ngdén ngir C
quen thudc thong qua cac phan mém ho trg ( PIC18C ; CCS C;....... )
GOm cac ho nhu sau:
- 8 bit:
+PIC10
+PIC12
+PIC16
+PIC18
- 16 bit:
+PIC24F
+PIC24H
+dsPIC30
+dsPIC33
Tuy theo cac ing dung cu thé ma nguoi ding c6 thé chon ra Chip phu hop (theo hudng
dan cua nha san xuat tai trang chu ctia microchip ).Trong do PIC18F4431 la IC chuyén
dung dé diéu khién dong co .
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Hinh 1.1:Qud trinh phdt trién PIC

1.2. Tim hiéu PIC18F4431
1.2.1. Nhitng dic diém néi bic PIC18F4431:
14 bit Power Control PWM module:
+ C6 dén 4 kénh ( mdi kénh gom 1 cdp xung d6i nghich)
+ Thoi gian dead time linh hoat.
+ update tung duty cycle => ngd ra PWM déap ung nhanh
+....
Motion Feedback Module:
+ Co6 3 kénh capture doc lap:
- cac ché do hoat dong linh hoat cho viéc do dac do rung xung
- Module hd trg Hall Sensor
- Special event trigger cho cac module khac
+ Quadrature Encorder interface:
- 2 pha vao va 1 ngd vao index tu encorder
- hd tro do dac vén tdc
High speed, 200Ksps 10-bit A/D Converter:
+ C6 9 kénh A/D
+ 2 kénh ldy mau tac thoi
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d4

+ Léy mau lién tuc:1 ; 2 hay 4 kénh duoc Iya chon
Flexible Oscillator Structure:
+ 4 ché d6 thach anh ( hd trg dén 40 MHz)
+ 2 ngudn xung lock ngoai 1én dén 40 MHz
+ Ché d6 thach anh noi :
- C6 8 tan sb ngudi dung c6 thé lya chon : tir 31Khz -> 8 MHz
- OSCTUNE c6 thé bu cho sy 1éch tan s ()
+.o.
Peripheral Highlights:
+ Chiu dong cao : sink/source ( 25mA/25ma)
+ 3 ngudn ngit ngoai
+ 2 module Capture / Compare / PWM (CCP)

- Capture 16 bit, dd phan giai to1 da 6.25 ns ( TCY/6)

I4
.....

- PWM output: do phan giai tir 1 -> 10 bit

+ Module USART:

-HO0 trg RS-485, RS-232 va LIN1.2

- Auto weak-up on start bit

- Auto-Bound detect

+ RS-232 sir dung khéi dao dong ndi ( ko can thach anh ngoai)
Nhiing dic diém chinh:

+ La CPU st dung tap 1énh RISC va c¢6 toc d6 xtr 1y cao , cong sut thap nhd
st dung cong ngh¢ CMOS FLASH/EEPROM.

+ Tap Iénh c6 75 1énh .

+ Mot chu ky 1énh bang 4 chu ky xung . Str dung bd dao dong 40 Mhz thi chu ky
1énh 12 0,1 us .

+ Tan s6 bd dao dong cho phép téi 40Mhz.

+ 8K x 14 word bd nhé FLASH 1ép trinh.

+ 768 byte b nhd RAM , trong d6 bo nhd EEPROM 1én dén 256 byte.

+ Trang bi t6i 34 ngét voi 8 cip do ngit

+ 5 port 1/0.

+ Trang bi 3 by dinh thoi: 2 b 8 bit,1 by 16 bit.

+ 2 module Capture/Compare/PWM.

+ Bo chuyén d6i 10 bit ADC véi toc do 5-10us.

. + Cong serial dong bo v6i ché do SPI(Master) va 12C (Master/Slave) thuc hién

bang phan cing .

+ Ché do chuyén nhan dong bo/bat dong bo véi 9 bit dia chi kiém tra.
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+ Cong song song (PSP) 8bit .

+ Céac ché do dinh dija chi:truc tiép , gian tiép , va twong doi.

+ Cho phép doc/ghi bo nhd chuong trinh .

+ C6 ché do bao vé ma lap trinh .

+ Ché d6 SLEEP(tam nghi) dé tiét kiém dién nang .

+ Cho phép chon lya ché do dao dong ( ndi , ngoai ).

+ 2 chan cho phép g& rdi hoat dong cua vi diéu khién.

+ Lap trinh thong qua cong serial v6i dién thé chi 5 V.

+ Tam dién thé hoat dong rong: tir 2 dén 5.5V. Dong cap khoang 25maA.

+Duge san xuat voi nhiéu loai khac nhau cho cung 1 ma vi diéu khién, tuy thudc

vao so tinh nang duogc trang bi thém . Cac kieéu dé cam:PDIP(40 chan), PLCC va QFP
( 44 chan).

1.2.2. Tém tit phan cirng:

1.2.2.1. So do chin MCU PICI8F4431 :
40-Pin PDIP
MCLRAVPRIRE? ———a[] 1 ./ 40 [ w——e RET/KBIZPGD
RADVAND w+— =[] 2 30 [0 «+—= REG/KBIZIPGC
RATANT +—e] 3 38 [0 +—= RBSKEM/PWIM4/PGME
RAZIANZAREF-CAP TINDY e 4 37 [ a——e REAKEBINPWIME
RAJANANREF+HCAPZ/QEA w—e[] 5 35 [ —— REYPWMA
RA4IANA/CAPI/OEE e[ 6 = 35 [ i RBZ/PWIZ
RASANSILYDIN +—w[] 7 3 34 [0 =—= RE1PWII
REDVANG =—=[] 8 = 33 [0 w—= REOPWMD
REVANT =—=[] g b 3z B +——voo
REZ/ANE w—— ] 10 ; 31 O -——ss
AVoD —w[] 11 = 30 [ ——- ROT/PWIMT
Aves — w12 o 20 [ +—= ROE/PWIME
OSCUCLENRAT =—e] 13 o 26 [0 =— RDS/EW M4
OSCZ/ICLKC/RAG -—w ] 14 37 [ = RO4/FLIAR
RCOMICOSOTICK! a—e[] 15 7 [ -a—e RCT/RX/DTISDON)
RCUTIOSICCPZFLTA st [ 165 25 [ s——e RCE/TX/CK/ES
RC2/CCP1FLTE a—e[] 17 24 [ a— RCH/IMNTZSCKINSCL
RCITOCKI N TSCKIMINTG -+—=] 18 23 O +—= RCa/NTISDI sDAl
RDOTOCKITSCKI w—=] 10 22 [ +— ROSCKISCL
RD1/SD0 w—e] 20 71 [ w——e ROZ/ISOISDA

Hinh 1.2.2.1:So d6 chdn PIC18f4431

1.2.2.2. So do cdc khoi chivc ning
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RC7/RX/DT/SDO!
RO4/FLTAS!
RDS/PwWM4Y
RDEPWME
RDTPWMT
Vs
Voo
RBO/PYWMO
RE1PWM1
RE2/PWM2
RBI/PWM3

2

=it 2 <

= T f

Lan O &

oSS, GERS

8553 ESiZS

SR220,X%50

xcERRgesa?

EEEQ@EEENE

EFEPEREEEEE S

IQITEEREEAER

- T 1 33T

-1 7 AT -
-3 T+
R = i ) o -—
—Cm.  PIC18F4331 zof —
—-SMe  PIC18F4431 P
-—=[1T18 2T -
—= T2 I T =-—=
- e1T7 10 24:1:\:[-—-
H:mﬂmﬂvmwrn«;cxcn—r\ldm“

HEAAREARAGR

UULE UORS X<

i 1 1

EPS5TEEE8

SSDDSEELY

gIfgzTreg

£S Sl o

sEoEE

g i3

28

NC
RCOT10S0/T1CKI
OSCZ/CLKO/RAE
OSC1/CLEIRAT
Aes

Abo

REZ/ANE

RETANT

REQWANE
RAS/ANS/LVDIN
RALANSICAPIIQEE

Hinh 1.2.2.2.1:So d6 chdn PIC18f4431
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FIGURE 1-2: PIC13F4331/4431 BLOCK DIAGRAM
Data Bus<8:
1 PORTA
RAQIAND
Table Pointor<21> Data Latch |4 aP5¢) RATIANA
=1 RAZIAN2VREF-CAP1INDX
. Data RAM LLL) | KXl Rasimnanveer+Cap2igEs
el incidec logic (764 bytas) ™ RAMANA/CAPIIOER
57 [ RASIANSILVDIN
Addrass Latch M—eP| OSCCLKOIRAS
Addross Latch D& OSC1UCLKIRAT
Program Memory
PORTE
SERIETT Program Counter REOEWMO
RE1/PYWIM1
31 Lovel Stack RE2/FWM2
| | RE3/PWM3
T RE4KBIVPWIME _
16 RESHKBI/PWIMAPGHW
) A REGKEIZPGC
TABLELATCH RETKBIZPGD
i1
PORTC
RCOM10SOM1CK] )
b—nt| R C1/T10SCCP2FLTAR
RCZCCP1FLTE _
RCHTOCKITECKIANTOR
RCHIMNTSDISDA 3'
Instruction L RCS.-]NTE-'S%-SCL'jJ
Cecode & [ RCETRICK/SS
Control RCT/RX/DTISDO"
HiH 3
F'o'._faer-up
Timer RDOAT OCKITSCKI
Timin 4== Ny Il
Oscillatar BITOP RD1/SD0O
LU Start-up Timar| ] RD/SDI/SDA
Ly ROSCKAECL
{} Power-on RD‘L“FLTA';-!
Resat RDSPWIM44
XPLL g [ g .y RDEPIWME
Timer ROT/PWMT
Pracision Brown-aut 8
Band Gap |—"4 Resat PORTE
Refarence
r 1PDWQ;:I =] REWANG
: \lanag
TCTRV e Mode Logic e [ =R Redianr
e 1= Re2ans
0sC [+ TeRAverRES
Voo, Vss E .
Timar) Timer Timar2 Timers L_ry HS;[?(-:U“ e [uvon, Avss
CCP1 Synchronous .
Data EE e el EUSART PCPWM MFT

Nete 1: RE3is available only when MCLR is disabled.
2:  RD4 is the alternate pin for FLTA

3 RC3, RC4 and RC5 are alternate pins for TOCKITECKI, SDIISDA, SCK/SCL
respectively.

4:  RD5 is the alternate pin for PWM4.

Hinh 1.2.2.2.2 :So d6 cdu triic co ban PIC18f4431

1.2.2.3. Chirc nang cua tung chdn
a) PORT A:

————————— e
11
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+ La port I/O . Co tat ca 6 chan, tir RAO dén RA5.Trong 46 RA2 va RA3 ¢6 thé
dung tiép nhan dién ap Vref+ va Vref-.

+ RA4 con la ngd vao xung clock cho Timer0. RAS5 ¢6 thé 1am chan chon slave
cho port serial dong bJ.
b) PORT B:

, + La port I/O ,c6 thé duoc lap trinh boi phin mém dé 1am chirc ning kéo 1én cho

tat ca ngo vao.

+ RBO ¢6 thé lam chan ngit ngoai.

+ RB3 c6 thé 1am ngd vao 1ap trinh dién thé thap.

+ Céc chan con lai c6 thé 1am ngd vao ngit trén chan, 1ap trinh v6i xung va dit
liéu serial.
c) PORT C:

+ La port I/O, c6 8 chan:

+ RCO dung lam ngd ra by dao dong Timerl hoac ngd vao xung timerl.

+ RCI, RC2 ¢6 cung 3 chire nang: lam ngd ra PWM / chan Compare( so sanh) /
chan capture (Iay mau).RC1 con 1a ngd vao bd dao dong Timerl.

+ RC3 la ngo vao xung tudn tu déng bd/ hoac ra (voi ché do SPI va 12C).

+ RC4 lam chan nhan data (ché d6 SPI) hay data I/O (ché d¢ 12C).

+ RC5 c6 thé xuit data SPI ( ché do SPI).

+ RC6 c6 thé lam chan phat bat dong bo (USART) hodc xung dong bo.
d) PORT D:

+ La port I/O ,c6 thé 1am port slave song song khi giao tiép voi 1 bus vi xtr 1.
e) PORTE:

+ Port 1/0 nay thudng dung diéu khién chon/doc/ghi cho port slave song song.
f) Cac chan khac:

+ Chan 13(OSC1/CLKIN) tiép nhan xung ngoai cho b dao dong thach anh bén
trong.

+ Chan lfl(OSC‘Z/CLKOUT) lam ngd ra bd dao dong thach anh.O ché do
RC,chan nay c6 tan so bang %4 cua OSCI.

+ Chan 1 : lam ngo vao reset .

+ Chan 12,31 1a ndi dat Vss.

+ Chan 11, 32 1a chan cap ngudn Vdd.

Mo ta cac 1/0 trich twe datasheet :

12
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TABLE 1-2: PIC1EF4331/4431 PINOUT 'O DESCRIPTIONS

Pl M umber Pl | Buler
Pinm Hamea Descriplion
il CIP |TQFP | QFN |Type| Type i

WGLR WesRES 1 1
MCLR i 5T Wastlar Ciaar {Reasl) input. This pinis a0 aclive-iow,
Reast 1o e devics,

[EH

- ey i (! - ¥
8 Masier Chear (inpul ) oF programimeng weiage

nout)

Wim= F Progrem imeng vodage npal
RE3 i a7 Dégital Input. Avaifabie only when MCLR iz dizabied
OSC1ICLEIRAT 13 30 32 Oacitaior cryatad or axiarmal chock npul
a8 | &T Oaciator oryslel putor exiemal ciock souros fpul
ST bufler wnen confgured in REC mode, CWMOS ciharaise.
CLKI | | CkW0S| Exiernal ciook sounce DUl AWEYS 83a0ciaied Wit pin
Lencien 0801 . (See rebled OSC1CLKL OSCHCLHD pina.)
RAT I | TTL Ganeral purpoas 10 pin.
080 2CLKOIRAS 14 < 33 Oacitaior crygial o ciook owipul
o803 0 — Oaciaior crysisd ouiput Connects io crysied of resonsior
n Cryatsl Jacieior mode.
Fup L .

CLEO 0 — In RE mede, 0842 pin oulputs CLKD, which has 14 e
foquency of 0801 and denoiss e natruction cyde rale,

(anerg! punposs 10 pin,

e

g
n
&
.

FORTA 3 8 pidiraciona! |40 pon.

FADIAND 2 12 =
A 153 TTL Dégitad 110
AND | |Anaiog| Anaboginoul 0
ATIANT 3 21 20
A1 1583 TTL Dégited 1O
AN | |Anaog Areaiod ot
RAaZ AN EE=I AR 4 21 21
1M
RAZ 183 TIL Digetad 1L
AME | |aneiog|  Anewoginput 2
eER- | |Angisg|  AD Refrenoe iodags (Low) nout
CAF 1 5T Ingut capiura pin 1
=11 Guadraturne Encodar Inlerzce indax inpat pén.
5 2E 2
gy | TTL Digitad IO
| |Anaieg| Anaboginout 3
| |AnEog AD Rajaremse Wodage [ Hgh) noul
i 8T | outcastwepinz
| 5T COuadrature Encoder Injariace chanmad A inoul pin
RA4ANACAFIIOESR B 23 23

Fad !

A= L1
L&)
58 E
03

L [ -
A || Anaing naiog nout 4.
CAF3 1 5T Inpaud capdune pin 3
QJEB | 5T Quadraiure Encoder Injerace channel B inpud pin

RASANSTLY DIN ' 24 24

RAS % | TTL Degita 10
AMS | | AmBEDg ATEID Bt 3.
LVDIN | |Analeg| Low-vodage Deect npud
Legend: TTL iinbe input CMOS = CWMOS eormpaiibie input or outpa
8T = Schemitl Trigger input with CHMOS leveds | ® Inoul
& = Gutoul F ® Fower
00 = Opan-Drain {no diads i WVoo)

————————— e
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TABLE 1-&

PIC1EF4 23174431 PINOUT I'0 DESCRIPTIONS (CONTINUED)

Fin Number Pin | B ules
Pin Hame Descriplion
DIF |TOFP| QFN | Type | Type P
FORTE i3 & bidirectonal |40 port. PORTE can be aofwarne
programmed for iniernal weak puf-upa on 2l inputa.
RBOFWRD 33 8 &
RBO o | T Diigeted 140
FMC 0 TTL FW M outpud 0.
RE1/FWM | 8 | 10
RB1 i | TTL DCrigetad 140.
F d LiL FW M outpad 1
RBZ P o 10 1
RBZ o | TiL Drigetad 1400
P2 O TIL FW M outpul 2.
RE PRI J6 11 12
RB3 g | TTL Drigitad 140.
Fia3 o TTL FWW M output 3.
RB4KBINFWMS ir 14 14
RB4 o | TiL Diigetad 140
KBIC | | TTL | inferupton-change pin.
FWMS O TTL F M outnud 5.
RESKBI1TFWLM A 15 15
FEM
RBS o | 1L Ciigetad 140,
KB | | TTL | Indemupion-changs pin
Fiiag d TTL FW M outoud 4.
FEN o | &t Love-vodage ICSF programiming enlry pén,
REEKBIZFGC 38 16 16
RBE | TiL Diégitai 140.
KB I | TTL | indemupi-on-change pin
FaCc o | &T In-Cireuit Dabugger and IC5F peogramiming ik pin
RE7KBIZFED 4 17 17
il o | TIL Drigetad 140,
KBI3 I | TTL | Indemupton-changs pin.
FGED g | &7 In-Clreuit Dabugger and IC3P peogramiming data pin.
Legend: TTL = TTL compatibie input CMOS = EWMO8 compatioie inputor outpud
8T = Schmid Trigger inpul with CWMOS lovela I ® put
( = ol F B Frygar
a0 = Open-Drein {mo diods io Voo

14
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TABLE 1-3:
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PICIEF43317dd 31 PINOUT O DESCRIPTIONS [CONTINUED)

Pin Mame

Fin Number

DIF

TQFP

QFKN

Pin
Type

Euffer
Type

Deacrptian

PORTCia a bidirectional |0 port

ROOTIOSOITICK] 15 ¥ 34
RO 153 5T Digitad 1.
TI0S0 {) —_ Timeri cacEator oufoul.
TICKI I 5T Timar1 axismad chork ol
RCHTIOSCCRE) & %L 35
FLTA
RC1 | AT Digitad 110.
T1051 | | CMOS| Temert coaciEator inpul.
CCP2 119 a7 Captred input, Comparnes cutnut, PW M2 outpul
FLTA I 5T Faust injanrupt input pin.
RCZCCFIFLTE L [ 35 5
RC2 153 ST Digitad 140,
CCF1 s 5T Captred inpuiComparne] oulpul™W M1 outnul.
FLTB i 5T Faud injenrupt input pan
REITOCKITSEK 18 ar T
INTD
RE3 153 5T Dégitas 10,
TOLKl i 5T TimanD gfiemnais cook e
TELKI | &7 Timears aliernals ciook inpul
INTD I 5T Exierna! inferrupt O
RCA/INT1SDISDA 23 a2z 43
RCa 5| &7 Dégitad 1.
INT 1 i 5T Exlernai inlerrupt 1.
201 | ST SF| Daia n
S04 o | 8T G Dats 10,
RESINT 2ZBCKELL 24 43 43
RCS o | a1 Digétad 10
INT Z I 8T Exizrnal indasrunt 2.
ECH 153 | 8T Synoironous senisd ciock inputioutput for 3Fmode.
B0 o | a7 Synchronous sedal ook Inputicutpul for 150 mode,
ROE/TXCKISE 25 44 44
RCE i | &T Digitad 140,
TE {) — LSART Asynchnonous Tranamil
. "} gT g B mrinnanny g Finendy 1o oo radadod O
R 14 =T LIZART Synchronous Ciock {3ee nedgied RXDT),
EE | 8T SF| Slave Saieetnnut,
RCT/RUDTEDO X 1 1
RCT 153 ST Digitad 10,
R I 8T LEART Asynchronous Reoeie,
oT 0| &7 LSART Synchronous Deia (ses reigied THCK)
e O —_ 5F| Data oot
Legend: TTL =TTL compaiibie inpul CMOS = A0S compatinie nput or cutpa
BT = Sgwritt Trigger inpul with CWMOS boyais I = i
{ = Cuipad F = Fower
0 = (pan-Lrain (no diods io Vioo)

15
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TABLE 1-3: PIC18F4331/4431 PINOUT YO DESCRIPTIONS (CONTINUED)

: Pin Number FPin | Buffer £
Pin Name DIF |TQFF | QFN | Type| Type Description
FPORTD is a bidirectional 'O port, or a Farallel Slave FPort
(PSP} for interfacing to a microprocessor port. These pins
hawve TTL input buffers when PSP module is enabled.
RDO/TOCKITSCKI 19 38 38
RDO o 8T Digital 1O
TOCKI | 5T Timer0 external clock input.
TSCKI | ST TimerS input clock.
RD1/8D0C 20 39 39
RD+* o ST Digital 1O
s0D0O o] — 3P| Data out.
ROD2/SDISDA 21 40 40
RD2 o 5T Digital 1O,
DI | 5T 5P| Data in.
SDA o | 8T I2C Data /0.
RD3/SCKISCL 22 41 41
RD3 o 5T Digital 1O
SCK o 5T Synchronous serial clock inputioutput for SPI mode.
SCL o 5T Synchronous serial clock input'output for 12C mode.
RD4/FLTA 27 2 2
RD4 o 5T Digital 1O
FLTA | 5T Fault interrupt input pin.
RDS/FWM4 28 3 3
RDS ] 5T Digital KO
PWhid 9] TTL PWM output 4.
RD&/FWME 29 4 4
RD& Vo 5T Digital LO.
FWiig e} TTL FW output 6.
RD7/PWMT 30 5 5
RD7 o 8T Digital 1O
PWMT O TTL PWM output 7.
Legend: TTL =TTL compatible input CMOS = CMOS compatible input or output
ST = Schmitt Trigger input with CMOS levels | = Input
o] = Dutput P = Power
oD = Open-Drain (no diode to VDo) ) ]
. Fin Number Fin | Buffer .
Pin Name DIF [TQFP | GFN | Type | Type Description
PORTE is a bidirectional |12 port.
REQ/AME B 25 25
REO e ST Digital O
AMNE | Analog Analog input 6.
RE1/AMNT 9 28 28
RE1 (o] ST Digital KVO.
AMNT | Analog Analog input 7.
RE2/AME 10 27 27
REZ2 o ST Digital VO,
AME | Analog Analog input 8.
\fsg 12, &, 290 |8, 30, P — Ground reference for logic and VO pins.
31 31
VDD 11,32| 7,28 | 7.8, P — |Positive supply for logic and VO pins.
28,
29
MNC — 12, 13 MNC NC  |No connect
13,
33, 34
Legend: TTL = TTL compatible input CMOS = CMOS compatible input or output
ST = Schmitt Trigger input with CMOS levels | = Input
o = Dutput P = Power
oD = Open-Drain (no diode to VoO)

————————— e
16



Do dn tét nghiép GVHD:Trin Thdi Anh Au

1.3. Cac module co ban
1.3.1. Power control PWM module

Power Control PWM module don gian 1a tao ra nhiéu xung dong bd c6 do rong
thay doi dugc ( PWM : Pulse Width Modulation ). Cac ngd ra PWM tng dung trong
di;éu khié:n dong co va cac tng dung chuyén ddi cong suit . Module PWM nay hd tro
diéu khién cac tng dung sau :

+ Dbong co KPB 1 pha va 3 pha

+ Swithched Reluctance Motor

+ Pong co DC khong chdi than

+ UPS ( Uninterruptible Power Suppliers)

+ Mutiple DC Brush motor
1.3.1.1. Cdc thong s6 co ban ciia module PWM

+ C6 8 ngd [/O PWM voi 4 duty cycle khac nhau

+ D§ phan giai 14 bit dya trén PWM periode

+ Thoi gian dead time co thé 1ap trinh ( ing dung trong truong PWM dbi nghich
=> chdng trung dan )

+ Ngit hd trg update khong ddi( asymmertrical update ) xtng trong ché do canh
gitra ( center aligned mode)

1.3.1.2. So dé khéi ciia module PWM

17
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FIGURE 17-1: POWER CONTROL PWM MODULE BLOCK DIAGRAM

Internal Data Bus

<‘.¢:>| PWMCONO |

<¢>| PWMCONT |

<:_—,._#>| DTCON | Dead Time Control
- FLTCON | Fauitpin control

<:¢I">| OVDCOMN<D/S> | P Manual Control

Py Enable and Mode

1)

PWH Generator #3!

I
I
1
I
I
I
1
I
I
1
1
— a0 Override Logicl?!

Channel 2 || | Py TIZ
Dead Time Generator )
| L[] PG
a IR % e e e
<¢>| PTMR | | PV ur,;neratur - Channel 2 | e <] PVWME
LS Dead Time Generator
b—m={ and Override Logic [~ Gulput —q P4
Comparator g?;r
PWIM Generator Thanne 1 » g Pwh
1 # = Dead Time Generator
| PTPER | —=| and Override Logic | —q Pz
PWI Generator Channel 0
% [ S—" - - annel 0 = 5] Py
a O Dead Time Generator -
qibl PTPER Buffer | #—|_and Override Logic [~ —g PO
8
-y PTCON | B FLTA
B4 FLTE@

Special Event
Postscaler

Comparator e Special Event Trigoer

SEVTDIR

- SEVTCMP PTDIR

Mote 1: Only PWM Generator #3 is shown in detail. The other generators are identical; their details are omitted for clarity.
2:  PWM Generator #3 and its logic, PWM channels 6 and 7, and FLTE and its associated logic are not implemented
on PICT18F2X31 devices.

Hinh 1.3.1.2.1: So @6 khéi ciia module PWM
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FIGURE 17-2:
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PWM MODULE BLOCK DIAGRAM, ONE OUTPUT PAIR, COMPLEMENTARY

MODE

| Duty Cycle Cornparatar |-

| PWM Duty Cycle Register |

Fault & pi
b E_ Fault Pin Assignmeant

Fault 8 pin [

| Fault Overids Values

[Channel Gvarride Values

Logic

Dead-Band
Generator

/

e

HPOL

7 15

— PV

—E PYWIMO

per

LPOL

Nate:

In the Cornplarmentary mode, the even channel cannot be

farcad active by a fault or override event whan the odd channel
is active. The evan channal is always the complement of the
odd channel and is inaclive, with dead fime inserted, before
the odd channel is driven to its active stata.

FIGURE 17-3:

PWM MODULE BLOCK DIAGRAM, ONE OUTPUT PAIR, INDEPENDENT MODE

PW Duty Cycla Register |

Duty Cycle Comparator ¢

Fault & pin E—
Fault B pin [

| Fault Overide Valuss — |——

[ Channal Ovarrida Valuas |——

Fault Pin Assignmant
Logic

N
LE“LD}

PWII

PYWIO

Hinh 1.3.1.2.2: So do khéi ciia module PWM

19
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Trong module PWM c6 4 b0 tao dqty cycle riéng biét, ’chl'mg, duoc danh sb tur 0 -
> 3. Module nay c6 8 ngo ra, dugc danh so tur 0->7. Trong ché do do1 nghich céc pin
chian — pin 16 1a 1 cap. VD: PWMO s& d6i nghich voi PWM1; PWM2 sé& dbi nghich véi
PWM3; ...

Bo tao dead time s& chén 1 khoan * off  giira lic xung PWM cua pin nay dang canh
xuobng va xung PWM cua chan d6i nghich dang ¢ canh Ién ( trong 1 cép chén doi
nghich). Pi€u nay ngén chén trung dan => cac khoa cong suat dugc bao v¢.

1.3.1.3. Cdc thanh ghi diéu khién:

Hoat dong cua module PWM dugc diéu khién thong qua 22 thanh ghi khac nhau. 8
trong s6 do dugc dung dé diéu chinh cac thong s6 ciia module:

+ PWM timer control register 0 ( PTCONO)

+ PWM timer control register 1 ( PTCONT1)

+ PWM control register 0 ( PWCONO)

+ PWM control register 1 ( PWCON1)

+ Dead time control register (DTCON)

+ Output overide register(OVDCOND)

+ Output state register (OVDCONS)

+ Fault configrration register (FLTCONFIG)

7 cap (14 thanh ghi) con lai : hiéu chinh thong sb dic biét:

+ PWM time base registers (PTMRH and PTMRL)

+ PWM periode registers (PTPERH and PTPERL)

+ PWM special event compare register ( SEVICMPH and SEVTCMPL)

+ PWM duty cycle #0 register ( PDCOH and PDCOL)

+ PWM duty cycle #1 register ( PDC1H and PDC1L)

+ PWM duty cycle #2 register ( PDC2H and PDC2L)

‘ + PWM duty cycle #3 register ( PDC3H and PDC3L) Nhiing cdp thanh ghi trén
déu double buffers
1.3.1.4. Cdc module chirc ning:

PWM module hd tro nhiéu ché do hoat dong phu hop cho yéu cau diéu khién
dong co. PWM module duoc tong hop tir cac khoi chire ning sau:

+ PWM Time Base

+ PWM Time Base Interrrupts

+ PWM Period

+ PWM Duty Cycle

+ Dead Time Generators

+ PWM Output Overrides

+ PWM Fault Inputs

+ PWM Special Event Trigger

————————— e
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1.3.1.5.

phan mém !!!

FIGURE 17-4:

PWM Time Base:
PWM time base duoc cung cip 12 bit timer vdi chitc nang prescaler and postcaler. So

d6 khdi don gian cia PWM time base duoc trinh bay trong hinh 17-4.PWM time base

dugc hiéu chinh thong qua 2 thanh ghi PTCONO va PTCON1.Time base dugc enabled

hay disabled bdi set hay clear bit PTEN trong thanh ghi PTCONI1 . Chu vy,

cap thanh ghi PTMR ( PTMRH:PTMRL) s€ khong bi clear khi bit PTEN bi clear trong

GVHD:Trin Thdi Anh Au

PWM TIME BASE BELOCK DIAGRAM

Foscd ——

g Conirol ﬂ::)_h' Dty Cycle Load

PTIF

PTMR Register jf———— PTMR Clock
Timer RESET
Up/Down
Comparater Zaro match J
Timer
Peiicd match e
Comparator
- FTHIZE | i
FTPER
E - Pericd load
FTPER. Buffer
Update disakle (UDIS)
Zaro MiSich e—j
Pariod match — g
PTMOD = CE.:Iuonﬁt;:-I ——3m= FTHR clock
Presealer FT W0 D0 ]
11,14, 016, 18 [ ™ g — e FTEH
Zero Postsealer ||
match 1:1- 1016
Irterrupt
Contral
Pearicd
match
FTMOD
FTMODO

Hinh 1.3.1.5: So do6 khéi PWM Time Base:

PWM time base c6 4 ché dd hoat dong nhu sau
+ Free running mode => edge aligned PWM
+ Single shot mode => center aligned PWM

21
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+ Continous Up/Down count mode => support electronically commtated motors
+ Continous Up/Down count mode with interrupts for double updates
4 ché d6 trén duoc lya chon thong qua bit PTMODI1:PTMODO trong thanh ghi
PTCONO.
REGISTER 17-1: PTCONO: PWM TIMER CONTROL REGISTER 0
RW-0 RW-0 RW-0 _RW-0 RWO RWO0 RWO  RW-0
[ PTopss | pTopsz | PToPS1 | PTOPSO | PTCKPS1| PTCKPSO | PTMOD1 | PTMODO
bit 7 bit 0

bit 7-4  PTOPS3:PTOPSO: PWM Time Base Output Postscale Select bits
0000 =1:1 Postscale
0001 =1:2 Postscale

1111 =1:18 Postscale
bit 32  PTCKPS1:PTCKPS0: PWM Time Base Input Clock Prescale Select bits
00 =PWMtime base input clock is Fosc/id  (1:1 prescale)
01 =PWMtime base input clock is Fosc/16  (1:4 prescale)
10 =PWMtime base input clock is Fosc/Gd  (1:16 prescale)
11 =PWM time base input clock is Fosc/258 (1:64 prescale)
bit -0 PTMOD1:PTMODO: PWM Time Base Mode Select bits
11 =PWNM time base operates in a Continuous Up/Down mode with interrupts for double PYWM
updates.
10 =PWNM time base operates in a Continuous Up/Down Counting mode.
01 =PWM time base configured for Single-shot mode.
00 =PWM time base operates in a Free Running mode.

Legend:
R = Readable bit W= Writable bit I = Unimplemented bit, read as ‘0
-n = Value at POR 1" = bit is set ‘0" = bit is cleared % = bit is unknown

REGISTER 17-2: PTCON1: PWM TIMER CONTROL REGISTER 1
-0 R-0 U-0 U-0 U-0 U-0 U-0 U-0
[ ptEN [ PDR ] — | — | — | — — —
bit 7 bit 0

bit 7 PTEN: PWM Time Base Timer Enable bit
1= PWMtime base is ON
0= PWMtime base is OFF
bit & PTDIR: PWIM Time Base Count Direction Status bit
1 = PWNMtime base counts down.
0= PWMtime base counts up.
hit 5-0  Unimplemented: Read as ‘0"

Legend:
R = Readable bit W= Writable bit 1= Unimplemented bit, read as ‘0"
-n = Valus at POR “1'= hit is set ‘0" = bitis cleared % = bitis unknown
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REGISTER 17-2:

1.3.1.6.

bit 7
bit 6-4

bit 3-0

PWMCONO: PWM CONTROL REGISTER 0

-0 rRAW-1N a1 a1 Raw-o RAN-0 RAN-0 RAN-0

— | pwmeEN2[PwENT [PwMEND | PMOD3RN] PMOD2 | PMODT | PMODO

hit 7 bit 0
Unimplemented: Read as '0".
PWMEN2:PWMENO: PWM Module Enable bits!"
111 =All odd PWM 1/O pins enabled for PWM output2),
110 =PWM1, PWM3 pins enabled for PWM output.
101 =All PWM I/C pins enabled for PWM outputi@!
100 =PWMO, PWM1T, PWM2Z, PWM2, PWM4 and PWMS pins enabled for PWM output.
011 =PWMO, PWM1, PWM2 and PWM3 /O pins enabled for PYWM output.
010 =PWMO and PWM1 pins enabled for PWM output.
001 =PWM1 pin is enabled for PWM output.
000 =PWM module disabled. All PWM /O pins are general purpose /0.
PMOD3:PMODO: PWM Cutput Pair Made bits
Eor PMCDO:
1= PWMIYC pin pair (PWMO, PWIMT) is in the Independent mode.
0= PWM /O pin pair (PWMO, PWIM1) is in the Complementary mode.
Eor PRMCDT:
1= PWMI/C pin pair (PWM2, PWM3) is in the Independent maode.
0= PWM /O pin pair (PWMZ2, PWM3) is in the Complementary mode.
For PMCDZ:
1= PWMI/C pin pair (PWM4, PWMS) is in the Independent mode.
o= PWM I.-'%_pin pair (PWM4, PWMS) is in the Complementary mode.
. 1 I I:
1= PWMI/C pin pair (PWMB, PWIMT) is in the Independent mode.
o= PWM /O pin pair (PWMS, PWIMT) is in the Complementary maode.

Note 1: Reset condition of PWMEN bits depends on PWIMPIN device configuration bit.
2: When PWMENZ:PWMEND = 101, PWM[5:0] outputs are enabled for
PIC18F2X31 devices, PWM[7:0] outputs are enabled for PIC18F4 X3 1devices.
When PWMENZ2:PWMEND = 111, PWM outputs 1, 3 and 5 are enabled in
PIC18F2X 3 1devices, PWM outputs 1, 3, 5 and 7 are enabled in PIC18F4X31
devices.

3: Unimplemented in PIC18F2X31 devices; maintain these bits clear.

Legend:
R = Readable bit W= Writable bit U = Unimplemented hit, read as ‘0
-n = Value at POR 1" = bit is set ‘0" = hit is cleared ¥ = bitis unknown

PWM Time Base Interrrupts:

PWM timer tao ra interrupts dua trén ché dd hoat dong dugc lga chon bdi nhitng bit
PTMOD<1:0> va nhiing bit postscaler<3:0>

Interrupts trong ché dp FREE RUNNING:

PWM time base ¢ ché d6 time base (PTMOD<1:0>=00 ), sy kién interrupts xay ra khi
gia tri trong thanh ghi PTPER bang gia tri cua thanh ghi PTMR. Gia tri ciia thanh
ghi PTMR sé& duoc duoc dua vé zero ngay xung clock sau do.
Str dung postscaler 16n hon 1:1 s& giam tan sd cia cac sy kién interrupts .
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FIGURE 17-5: PWM TIME BASE INTERRUPT TIMING, FREE RUNNING MODE

A: PRESCALER = 1:1

:o1|02|o3|04:o1|02|03|04:o1|02|o3|04:o1|02|03|o4:o1|02|03|04:

Foscid '
. . D . - . i
PTMR X FFED X FEED ) 4 woh ;X 001h } 4 oczh 3
1 1 1 1 1 1 1 1
PTMR_INT REQA i M A i :
L} ! L] L] 1 L] L] ]
PTIF bit : 4 L : '
1 1 1 1 1 1
1 1 1 1 1 1

B: PRESCALER = 1:4

ac] ac| ae| @e i ac| ac] ac| ac ac] e ae| aciac| ac| ac | ae

TRRCT
06;1 ag] o | ac
N
L] 1
i

1

|

: @ .
PTMR ¥ FFEh x EEED A 000h X 001h A 002h ¥
1 [] 1 ' [ [ 1 )
PTMR_INT_REQ" : J oy e : 0 :
1 L] 1 L] |I L] 1 L]
1 L] 1 L] |I L] 1 L]
PTIF bit . A . X .
[} ! ] | [}
] ! ] | [}

Mote 1: PWWM Time Base Period register, PTPER, is loaded with the value FFFh for this example.

Hinh 1.3.1.6.1. Ngat trong ché d¢ FREE RUNNING

Interrupts trong ché dp SINGLE SHOT:
Khi bit PTMOD<1:0>=01 =>PWM time base & ché d6 single shot. Sy kién interrupts
xay ra khi gia tri trong thanh ghi PTPER bang gié tri ctia thanh ghi PTMR. Gi4 tri cta
thanh ghi PTMR sé& duoc dua vé zero ngay xung clock sau do.
Nhiing bit postscaler khong c6 tic dung gi khi timer & ché do nay.

FIGURE 17-6: PWM TIME BASE INTERRUPT TIMING, SINGLE SHOT MODE

A: PRESCALER = 1:1

;c-1|c|2|c|3|c|-1;D1|02|03|m;o1|02|03|m;c-1|c-2|ce.|cu1;cn|02|03|oa;
i § § . § i H

N Y AV a Wl oWl ol o oW b N oW W W N oW W W

PTMR X FFERh X EEFD X ooch . 4 O00h 4 000h b

" L] L] 1 L]

40 o O P : :
PTMR_INT_RE .

i H : H H H : H

PTIFEit | - H - . § J '

B: PRESCALER = 1:4

o as

:DclDclCchc:OcIDclOc|Oc:CI;EIC~::EICc|Dc:CIcIDch!chIc:DchIcIQcICIc:
. HH

. H o 5 5 H
PTMR X FFEN ;4 FFFR X T ooh N TOah 4 oooh X
o 1o — $On : : :
PTMR_INT_REGH r — -
H H T H H H
PTIF bit | ; f = .
v 0 T ' ' '

Mote 1: Interrupt flag bit PTIF is sampled hare (evary 1),
2: PWM Time Base Period register, PTPER, is loaded with the value FF Fh for this example.

Hinh 1.3.1.6.2. Ngit trong ché dé SINGLE SHOT:

————————— e
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Interrupts trong ché dp DOUBLE UPDATE:
Ché d6 nay chi co trong Up/Down Counting mode ( PTMOD<1:0>=11 ). Su kién
interrupts xay ra moi khi gia tri thanh ghi PTMR tuong duong véi zero hay khi gia tri
thanh ghi PTMR trung voi gié tri thanh ghi PTPER.
Ché d6 double update cung cip cho ngudi dung thém 2 chirc ning trong ché do
center-align mode:

+ Bandwidth c6 d6 16n gip d6i vi PWM duty cycle dugc update 2 lan trong
mdi chu ky (periode)

+ C6 thé tao ra dugc dang song PWM center-align khong ddi ximg, diéu
ndy rat hitu dung trong viéc han ché t6i da sy méo dang cia dang séng ngd ra
trong 1 s6 Gmg dung diéu khién dong co .

FIGURE 17-7: PWM TIME BASE INTERRUPTS, UP/DOWN COUNTING MODE
PRESCALER = 1:1

vot]oz| o3| o4 o | o2|os| e o |02 @] o4 o] e|osfod 0|2 o,
] [ 1 [ 1 1 ]

1
1 1 1 1 1 1

PTMR :x Toan Y ToTh b ooon Y ORI § T02h 1 &
PTDIR bit \ ; L ;
PTVR_INT_REQ : . .
%) Yo 1o ! ;@
PTIF bit : : : - :f

PRESCALER = 1:4

=L} =L}
:chOCIO:IOC:OCIO:lOclOc:Oc:lon::lOCIQC: | oc|ae|ae; ac| ae| ac| ac;
1 1 1 y II 1 1 1

PTMR j[ Tozh Y Wh ;( Ao ¥ oo1h ).; ooz ]{:
PTDIRbE ! ; ; :1, ¥ : | :
@ 0] o
FTMR_INT F-!EQ? : :1" i - ?(‘D !
PTIF bt | i L Il" T ' | '

Mote 1: Interrupt flag bit PTIF is sampled here (every Q1)

Hinh 1.3.1.6.3. Ngat trong ché @6 DOUBLE UPDATE:

1.3.1.7. PWM Period :
PWM periode dugc dinh nghia bdi cap thanh ghi PTPER ( PTPERH va
PTPERL). PWM periode c6 d0 phan giai 12 bit. PTPER 1a cdp thanh ghi double
buffered st dung dé set ché d6 dém ctia PWM time base.
Noi dung ctia PTPER buffer dugc nap vao thanh ghi PTPER & cac tho diém sau:

+ Free running mode va Single shot modes: thanh ghi PTMR dugc dua vé
zero sau khi trung gié tri v6i thanh ghi PTPER

————————— e
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+ Up/down_counting _mode: khi PTMR bang zero. Gia tri duoc luu trong
PTPER buffer ty dong nap vao thanh ghi PTPER khi PWM time base dugc disabled (
PTEN=0)

FIGURE 17-9: PWM PERIOD BUFFER UPDATES IN FREE RUNNING COUNT MODE
Pariod value loadad frorm PTPER Buffer ragister

Mew PTPER value = OOF

Old PTPER walue = 004

*— Merwy walue written to PTPER buffer.

FIGURE 17-10: PWM PERIOD BUFFER UPDATES IN UP/DOWN COUNTING MODES

Period value loaded from
* + PTPER Buffer register +

New PTPERvaluE = 007 |m o e e o oo o o o o o o o o g o e o o e =

Old PTPER value = 004 4 i

U
; Mew value written to PTPER buffer.

Hinh 1.3.1.7.1: Up/down counting mode:

PWM duty cycle:
PWM duty cycle duge xac dinh boi cac thanh ghi PDCx ( PDCxH va PDCxL). Cé tong
cong 4 cap thanh ghi PWM duty cycle cho 4 cdp xung PWM.

+ PDCO (PDCOL va PDCOH)

+ PDC1 (PDCIL va PDC1H)

+ PDC2 (PDC2L va PDC2H)

+ PDC3 (PDC3L va PDC3H)
Gia tri trong mdi thanh ghi x4c dinh khoan thoi gian ma ngd ra PWM d6 tich cuc.
Trong ché d6 Edge-aligned, PWM periode bat dau tai Q1 va két thuc khi thanh ghi duty
cycle trung voi gia tri PTMR.
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FIGURE 17-11: DUTY CYCLE COMPARISON

PTMRH<7:0> PTMRL<T7:0>
- - N - ~
PTMR<11:0>
PTMRH=3.0= RL<7 0= Q-CcLOCKS
. ' n N PTMRL=T:0 Vi :10}
UNUSED l I |
COMPARATOR
UNUSED i i
'l
‘ L's PDCNH<5:0> A\l PDCNL<7:0> ™
POCNR<13:0>
. A »
. o o
PDCRH<T7:0> PDCHL<7:0>
Note 1: This value is decoded from the Q-Clocks:
0o = duty cycle match occurs on Q1
01 = duty cycle match occurs on Q2
10 = duty cycle match occurs on Q3
11 = duty cycle match occurs on Q4

Hinh 1.3.1.7.2: PWM duty cycle

Duty cycle register buffer:
4 thanh ghi PWM duty cycle déu duoc double buffered. Mdi duty cycle block, déu ¢o
thanh ghi duty clycle buffer ma c6 thé truy xudt béi nguoi dung. Thang ghi duty cycle
buffer thi hai s€ gilr gia tri so sdnh voi PWM periode hi¢n tai.
Trong ché d6 edge-aligned PWM output, gia tri duty cycle méi s& dugce update mdi khi
gia tri thai thanh ghi PTMR va PTPER trung nhau. Sau d6 PTMR s€ dugc reset nhu
trong hinh 17-12. N§i dung cua duty cycle buffer sé ty dong cap nhat vao thanh
ghi duty cycle khi PWM time base bi disable ( PTEN=0)

FIGURE 17-12: EDGE-ALIGNED PWM

Mew Duty Cycle Latched

Active’at .
beginning FPariod
of pariod

Hinh 1.3.1.7.3: ché do edge-aligned PWM
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Khi PWM time base ¢ ché d6 Up/Down couting, gia tri duty cycle méi s& duoc
update khi gia tri thanh ghi PTMR bang zero va PWM time base bat dau dém 1én. Noi
dung cua duty cycle buffer s€ tu dong cap nhat vao thanh ghi duty cycle khi PWM
time base bi disable ( PTEN=0). Hinh 17-13 trinh bay gian d6 thoi gian khi duty cycle
duoc update ¢ ché @6 Up/Down counting . Trong ché d6 ndy PWM periode phai
duoc sin sang dé nap va tinh toan trudc PWM duty cycle méi trude khi cac thay doi
c6 hiéu luc.

FIGURE 17-13: DUTY CYCLE UPDATE TIMES IN UP/DOWN COUNTING MODE

Duty cycle value loaded from buffer ragister
FWIW output I_ _l I—_l [_|

FTIMR Value

[
-

L Mew value written to duty cycle buffer

Hinh 1.3.1.7.4:Dang xung PWM time base ¢ ché d6 Up/Down couting
Khi PWM time base ¢ ché 46 Up/Down couting voi double update mode, gia tri duty
cycle méi sé dugce update khi gia tri thanh ghi PTMR béng zero va khi gia tri hai thanh
ghi PTMR va PTPER trung nhau. N6i dung cua duty cycle buffer s€¢ tu dong duogc
nap vao thanh ghi duty cycle khi mot trong hai diéu kién trén xay ra.

FIGURE 17-14: DUTY CYCLE UPDATE TIMES IN UP/DOWN COUNTING MODE WITH DOUBLE
UPDATES

Diuty cycle value loaded from buffer register

IR

FWM autput

FTMR Valus

o
o

k L Mew values written to duty cycle buffer.

Hinh 1.3.1.7.5: PWM time base ¢ ché @ Up/Down couting voi double update mode
B¢ tao thoi gian dead time:

Trong bd bién tan , khi cac xung PWM & ché d6 ddi nghich dé diéu khién cac khoa
cong suat phia cao; phia thip trong cung 1 nhanh, phai chén 1 khoan thoi gian dead
time. Khoang thoi gian dead time d6 lam cho ngd ra PWM ddi nghich déu ¢ trang
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thai khong tac dong trong 1 khoang thoi gian ngan=> tranh tring din khi khéa nay

dang ON , khoa kia dang OFF

Mdbi cip xung PWM dbi nghich déu c6 mot counter 6 bit dém xudng, dé chén
khoang dead time vao xung PWM. Mdi bo tao dead time c6 bo phat hién canh 1én va
canh xudng dugc két ndi voi bd so sanh duty cycle. Dead time dugc nap vao timer
khi phat hién PWM ¢ canh Ién hay canh xu6ng. Tuy vao xung PWM dang ¢ canh lén
hay canh xubng, ma 1 khoang thoi gian chuyén tiép dugc lam tré cho dén khi timer

dém vé zero.

FIGURE 17-17:

GVHD:Trin Thdi Anh Au

DEAD TIME CONTROL UNIT BLOCK DIAGRAM FOR ONE PWM OUTPUT PAIR

Dead Time

Select Bits +“ +

Fosc ) Clock Control
and Prescaler

Zaro Compare

G-Bit Diown Counter
f 1 A

Prescale

b n
Dead Time J _[

=\

|
H—

.

Dead Time Register

I_|

Dty Cycle
Compare Input

I_I

Odd PWM Signal To
Oufput Control Block
Even PWH Signal To
Oufput Control Block

FIGURE 17-18:

DEAD TIME INSERTION FOR COMPLEMENTARY PWM

POCA

P

PO

L]

compare i '
output | ! | :
L]
L]
L]
L]

Hinh 1.3.1.7.6: B9 tao thoi gian dead time

Thanh ghi DTCON:
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REGISTER 17-5: DTCON - DEAD TIME CONTROL REGISTER

RW-0  RW-0 RAW-0 MW-0  RIW-0 RAW-0 RW-0 R
| otps1 | ptpso | ors | bra | b3 | D12 DT1 DTO
bit 7 bit 0

bit 7-6  DTPS1:DTPS0: Dead Time Unit A Prescale Select bits
11 = Clock source for Dead Time Unit is Fosc/1E,
10 = Clock source for Dead Time Unit is Fosc/8.
01 = Clock source for Dead Time Unit is Foscid.
00 = Clock source for Dead Time Unit is Fosc/2.

bit 5-0  DTS5:DTO: Unsigned 6-bit dead time value bits for Dead Time Unit.

Legend:
R = Readable bit VW ="Writable bit U = Unimplemented bit, read as "0’
-n =Value at POR 1" = bit is set ‘0" = bit is cleared X = bit is unknown

Bang tom tit cac thanh ghi co lién quan cia POWER CONTROL PWM MODULE :
TABLE 17-6: REGISTERS ASSOCIATED WITH THE POWER CONTROL PWM MODULE

Value on: Walue on
Hame Bit T Bit & Bit & Bit 4 Bit2 Bit 2 Bit 1 Bit 0 POR, all other
BOR Resats

INTCON GIE/GIEH |PEIE/GIEL| TMROIE | INTOIE REIE | TMROIF | INTOF | REBIF |aooo goox | oooo aoow
IPR2 = = = PTIP | IcaoRIP | ic2cEl | 1P | TMRSIP | ---1 1111 ---1 1111
PIEZ = = = FTIE | IC3DRE | IC2CEE | IC1E | TMRSIE
PIR3 = = = FTIF | IC3ORIF | ICZCEF | ICUF | TMRSIF
PTCOMD pToPe: | PTOPS2 | PTOPS1 | PTOPSO | PTCKPS1 | PTCKPSO| PTMODN [PTRMODO| anco acon
PTCOMA FTEN | PTDIR = = = = = =
PTMRLIT PWIW Time Base (lower & bils)
PTMRHY = | = | = | = ||:~'.'.'r.1 Time Base (upper 4 bits) 0
PTPERLIN  |PWh Time Bass Period (lower 8 bits ) 1111 11111111 1111
PTPERH"! = | = | = | = |Pwr~1 Time Base Period (upper 4 bits) —--- 1111 ---- 1111
SEVTCMPLY | P Bpecial Event Compare (lower 8 bits) anon aopan anan
SEVTCMPHIT — — — — PWM Special Event Compare {upper 4 bits) | ---- doao | ---- aooo
PWKICOND — |pwmenz | pwment | Pwieno | paooa®! | prooz | pmoot | Moo | o101 aooo | <101 aooo
PWMCON1  |SEVOPS3|sEVOPSZ| SEVOPS1 |SEVOPS0| SEVTDIR = upDis | osyMc |oooo o-on | oood o-o0
DTCON OTPS1 OTPSD  |Dead Time & Valus register anon apan | o0od apoo
FLTCONFIG | BRFEN | FLTRS®! [FLTEMODM|FLTREN® | FLTCOM | FLTAS |FLTAMOD | FLTAEN | ancn apan | cooo apon
ovooconD  |povo?®!| povoe™ | povos | povDs | povoa | povoe | povDn | POvOO 1111 1111
ovocons  [pouta2l | pouTe® | Pouts | PouT4 | PouTa | Poutz | PouTt | PoOUTD on0a apao
pocoL!™ PWWI Duty Cycle #0L register (lower & bits) i)
POCOHIT = | = |Pwr.1 Duty Cycle #0H register (upper & bils) oo
poC1LY PWI Duty Cyole #1L register (lower & hits) an
POCIHT = | = ||:-'..'..'r.1 Duty Cyela #1H register (upper & bits) an
poczL!" PN Duty Cycle $2L register (Lower & bits) oo
pOCZHT = | = ||:-wr.1 Duty Cyele #2H register (Upper E bits) o0
poCALT Y [PWM Duty Cyde #5L register (Lower & bits) anon aoan apan
POC3H) = | = |P'.'.'r.1m|-_.- Cyole #3H register (Upper & bits) --00 Q0a0 | --0d 900D
Legeand: - = Unimplemented, u = Unchanged. Shaded cslls are not used with the power contral PWK.

Hote  1:  Double-buffered register pairs. Refer to ted for explanation of how theses registers are read and written 1o,
2 Unimplemented in PIC18F 2431 devices; maintain these bits clear. Resst valuss shown are for PIC18F4X31 devicss.
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1.3.2. Analog to digital converter module (A/D):

B(f) AN/D c6 5 ngod vao cho PIC 28 chan va 8 cho céchICq khac . Tin hiéu analog
duoc }éy mau va gitr boi tu dién , sau do6 dua vao bo chuyén doi . B§ nay tao ra 1 két
qua so tuong ung . Gia tri nay la 1 so 10 bit.

B6 A /D c6 ngd vao so sanh ap cao va thip ,va c6 thé lya phon thong qua két hop Vdgl ,
Vssq , RA2 hay RA3. B0 A/Dw c6 diem déq bi¢t 1a c6 thé hoat dong trong khi vi dic¢u
khién ¢ trang thai SLEEP . D€ lam duogc diéu nay , xung clock A/D phai dugc nhan tir
bo dao dong RC ndi cia bd A/D.

Module A/D c6 9 thanh ghi :

+ A/D Result High Register (ADRESH)

+ A/D Result Low Register (ADRESL)

+ A/D Control Register0 (ADCONO)

+ A/D Control Register] (ADCONI)

+ A/D Control Register2 (ADCON?2)

+ A/D Control Register3 (ADCON3)

+ A/D chennel Select Register (ADCHS)

+ Analog I/0 Select Register 0 ( ANSELO)

+ Analog I/O Select Register 1 ( ANSEL1) So d6 khéi bo A/D :

FIGURE 20-1: A/D BLOCK DIAGRAM
AVDD AV ss ¥+ VerG=10
Ly
VREF+ oy
> o
> e
VREF- - 33_

Q VREFL1 < VREFH

ADC
ANO [5] >
AN »>
) o ADRESH, ADRES|
Anat >
i/ _ Analog 10
ANZAVREF- ] . [ ADPNT<1:0=

ANE™ 5] >

i S/H-1

ACMOD, GXSEL<1:0= ]
SiH T LT
- ' I
I . Ax10-bit FIFO

33
W=

Avss

G ACONY
ACSCM —

ACMOD

AN

AN o]
ANZVREF+ m‘ﬂ:gg SiH-2

v
ANTY B | b
SH oo
i L™ ;
A\;ss

ACMOD, GxSEL<1:10=>

YYYY

Seq.
Cn?ﬂ

Note 1: AMSthrough AMNE are available only on PIC18F4X21 devices.,

Hinh 1.3.2.1: Cdu triic Analog to digital converter module (A/D):
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Cdc bwdc sau dé lam vigc v6i bp A/D :
1_Thiét 1ap bo A/D :
+ Thiét 1ap cac chan analog / so sanh ap va I/O s6 ( ADCONI ) .
+ Chon kénh ngd vao A/D (ADCONO).
+ Chon xung clock bd A/D ( ADCONO).
+ Kich hoat A/D ( ADCONO ).
2 Thiét lap ngit A/D néu sir dung
+ xoa bit ADIF.
+ Set bit ADIE.
+ set bit PEIE
+ set bit GIE
3_Cho thoi gian dap tng can thiét.
4 Bit dau chuyén d6i : set bit ADCONO<2>,
5_Cho chuyén doi A/D hoan thanh bang cach hoi vong bit ADCONO<2> ¢6 bi
x04 chua hay chd ngat A/D
6 _DPoc két qua tir cap thanh ghi ADRESH : ADRESL , x04 bit ADIF néu cén .
7 Lap lai tir budc 1 hay 2 néu c6 yéu cau. Thoi gian chuyén d6i A/D mdi bit goi
1a TAD .
Mot khoang cho t6i thiéu 2TAD duge yéu cau trude khi 1an dap tng ké tiép bat dau.

10-bit Result
ADFM =1 ADFM =0
—_ A A
7 2107 0 7 0765 0
0000 00 . 0000 00
¥ ' ' '
ADRESH ADRESL ADRESH ADRESL
10-bit Result 10-bit Result
Right Justified Left Justified

Hinh 1.3.2.2: Thoi gian chuyén doi A/D
Céac thanh ghi ADRESH : ADRESL chira 10 bit két qua cua chuyén d6i A/D . Khi
su chuyén doi A/D hoan tit , két qua dua vao cip thanh ghi nay , bit ADCONO <2>
bi x04 va co ngit ADIF dugc set. Cap thanh ghi nay rong 16 bit . Do d6 néu bit
ADFM =1 :lay 10 bit bean phai va ADFM = 0 thi liy 10 bit bén trdi , cac bit con lai
bang 0. Néu A/D bi v6 hiéu , cac thanh ghi nay c6 thé dung nhu 2 thanh ghi da muc
dich.

————————— e
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' CHUONG 2:
GIAO TIEP VI PIEU KHIEN VA MAY TiNH

2.1. Giéi thiéu
Chuén giao tiép ndi tiép RS232 1a chuan phan cung, qui dinh cac chan nbi va mirc dién
ap duoc st dung boi mot sd cac thlet bi giao tiép nbi tlep v6i nhau. Ngay nay, chudn nay
tro nén thong dung trong viéc ghép ndi may tinh voi thiét bi ngoai vi.
Céc loai vi diéu khién, vi xir 1y clng st dung chuan nay trong viéc truyén thong mang vi
diéu khién hodc giita vi diéu khién voi may tinh.
Vi vay, chuan RS232 thuong dugce ding dé may tinh diéu khién va giam sat hé thong vi
di€u khién trong cac ting dung cong nghiép.
Mot s6 vu diém cua chuan:
+ So db két nbi don gian
+ Tiét kiém duoc day din
+ C6 thé dung dé két ndi véi vi diéu khién va PLC
+ Tinh ning Plug-in Plug-out, nghia 1a c6 thé 1ap dit thiét bi truyén khi may tinh
dang hoat dong.
2.2.  Chuin RS232
2.2.1. Chudn dién dp:
+ Bit ¢6 2 logic O va 1.
+ Theo chuan RS232.
+ Logic 0 (SPACE) tuwong tng véi dién ap -25 dén -3V
+ Logic 1 (Mark) twong tng véi dién ap 3 dén 25V
+ Khoang dién ap tir -3 dén 3 1a khong xac dinh

RS-232-C Signal Voltages

m Data specification

) “oltage
u Blnaw 0 [Epace:l: +3V to +25V a5y 4 Space Spa CE
= Binary 1 (Mark): -3V to 25V logic 0
= Control specification vl
m OFF: -3V to 25Y " |
= ON: 43V to +25V o T'me
. . logic 1" rmark
m Short-circuit current< 500 ma o
m Transition time L— transition tirme

m < 1ms for bit period > 25 ms
m 4% of bit period for bits > 125 ps
m <5 ps for bit period < 125 ps

Hinh 2.2.1:Chudn dién dp RS232
2.2.2. Chudn giao thirc:
+ Giao thirc RS232 qui dinh truyén 1 frame tai mot thoi diém.
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+ Mot Frame truyén bao gém: 1 bit start, 7 hoac 8 bit dir liéu ASCII cua ki tu, bit
Parity (kiém tra chan 1¢) va két thac bai 1 bit Stop.
Vi du sau day la frame truyén 1 ki tw “‘A’, m3 ASCII cta ‘A’ 1a 41h, néu truyén trong 7 bit
dir liéu sé 1a 100 0001.

+15 Volts =

'SPACE'
+3 Volts

(dead-zone) Start-bit] Bit-0 | Bit-1 Bit-2 Bit-3 Bit-4  Bit-5 | Bit-6 | Parity |Stop-bit
-3 Volts

‘MARK'
-15Volts

t—a= Ahove, RS232 signals out of the RS232 connectors

Belowy, R=232 =ignals after the level-changing chip
+5 Volts
Logic '{'
" "o "o "o "o a" " "o
(RTES L= Lo SN —rrrrereemmr SR e rrreeeeeerrrrrreer e A rrreeeerrree S
The character A

Hinh 2.2.2:Chudn giao thirc RS232
2.2.3. Cdc qui dinh khdc ciia chuin RS232:

Chiéu dai cable cuc dai | 15m
Toe do di héu cue dar | 20 Kbps
Dign ap ngd racuc dar | +£ 25V

Dién ap ngd ra co ta + 5V dén+ 15V
Trdr khang tai 3K dén TK
Dién ap ngd vao + 15V

Do nhay ngd vao + 3V

Tra khang ngd vao 3K dén 7K

2.2.4. Téc dp truyén:

Cac tbc do truyén thong dung 1a: 1200bps, 4800bps, 9600bps, 19200bps
2.2.5. So do chin:

Chuan RS232 qui dinh sir dung 2 loai dau ndi chuan DB25 (25 chan) va DB9 (9 chan)
Vi dicu khién thuong dung dau noéi 9 chan DB9

1 34 5
|4 1 —
\ L ) ’

_ o000 —
M l..'
— ! —
f 7 8 9

Hinh 2.2.5:So d6 chan chdn DB9

————————— e
34



Do dn tét nghiép GVHD:Trin Thdi Anh Au

DY Tin Hwing Mo ti
hiéu truvyeén
- - - Protected ground: néi dat bao vé
3 TxD DTE=DCE Transmitted data: dir liéu truyén
2 ExD) DCE=DTE Recewed data: dir iéu nhin
7 RTS DTE=DCE Request to send: DTE véu cdu truven dir liéu
& CTS DCE—=DTE Clear to send: DCE sin sang nhian di Liéu
(& DSR DCE=DTE Data set readv: DCE san sang lam viéc
5 GND - Ground: ndi dat (0V)
1 DCD DCE=DTE Data carier detect: DCE phat hién song mang
4 DTR DTE=DCE Data terminal readyv: DTE sin sang lam viéc
9 RI DCE=DTE Ring indicator: bao chudng
- DSRED DCE=DTE Data signal rate detector: do téc do truvén

2.2.6. Phwong thirc truyén
2.2.6.1. So dé két noi qua modem:

DCE |
DTE | DCE DTE

v

A

Hinh 2.2.6.1:So do két néi qua modem
DTE- Data Terminal Equipment: Thiét bi dau cudi dit liéu, co thé 1a may tinh, vi diéu
khién, PLC.
DCE- Data Communication Equipment: Thiét bi truyén dir liéu, vi du Modem
2.2.6.2. So dé két noi khong qua modem:
Pay la so d6 hay dung cho viéc truyén dit liéu gitra mdy tinh va vi diéu khién
+ Két ndi khong bit tay:

TxD >< TxD

RxD RxD
GND GND
DTEI DTEZ2

Hinh 2.2.6.2.1:So d6 két noi khéng bt tay
Truong Vh()’p néy phai dam bé}o cai dat cho ca hai DTE cung tbc do truyén, sb bit dit liéu,
dang kiém tra 16i Parity va So bit STOP.
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Chu ¥: Do chuan RS232 trén mdy tinh qui dinh muc dién ap cho logic 0 1a 3 dén 25V,
logic 1 1a -25 dén -3V, trong khi muc dién ap twong ung trén vi diéu khién 12 0 va 5V nén
can c6 bd chuyén d6i dong bo dién ap 1a MAX232 1am trung gian cho két ndi nay.

+ Két ni ¢ bt tay:

TxD >_<: T=D
RxD ExD
GND GND
RTS RTS

CTS CTS

DSR D5R
DCD M DCD
DTR DTR
DTEI DTE2
Hinh 2.2.6.2.2:So d6 két noi bat tay
Pay 1a hinh thic truyén c6 bt tay, co qua trinh tham do hoi dap trude khi bat dau truyén.
Gia st DTE1 mudn truyén dit liéu dén DTE2. Trudc hét DTE1 phai dua chan RTS
(Request to send) 1én murc tich cuc va bat dau tham do tin hiéu tir chan CTS (Clear to
Send) ctia minh. Néu DTE2 di san sang dé nhan dir liéu, DTE2 s& dua chan RTS cua
minh Ién muc tich cyc. Chan nay ndi v&i chan CTS cua DTEL. Vi vay, DTEI s€ nhan
duoc tin hiéu tich cyc thong qua chan CTS va biét rang DTE2 di sin sang nhan dit lidu.
DTEI bt dau truyén dit liéu.
Néu DTE1 chu dong mudn nhan dit liéu tr DTE2. DTE1 dua chan DTR (Data terminal
Ready) 1én muc tich cuc dé bao v6i véi DTE2 rang n6 da san sang va mudn nhén dit lidu.
Néu DTE2 ciing san sang dé truyén dit liéu, n6 s& dua chan DSR (Data Set Ready) dé bao
v6i DTE1 12 né ciing da chuan bi dit liéu sin sang dé giri dén DTEL. Va sau d6, DTE2 bt
dau truyén dit liéu cho DTEL.
2.3.  Két nbi giao tiép may tinh va vi diéu khién PIC qua chuan RS232:
2.3.1. So dé phin cirng:
Vi diéu khién PIC hd trg giao tiép nbi tiép theo chuin RS232.
Cong thtc truyén theo kiéu khong bdt tay: Gom 2 dudng truyén, duong truyén dit liéu tir
PIC dén may tinh thong qua chan RC6, duong nhan dit liéu tir may tinh truyén dén thong
qua chan RC7. Do qui dinh mic dién ap cho cac logic 0 va 1 trén PIC 1a 0 va 5V, trong
khi mirc dién ap cho 2 logic d6 & may tinh 1a 3 dén 25V va -25 dén -3V, nén can c6 mot
bd chuyén doi dién ap cho dong bo. Nguoi ta hay sir dung chip MAX232 dé lam nhiém
vu nay.
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Hinh 2.3.1.1:So dé‘ két noi may tinh véi PIC
O 2 dau cua day n01 ta s dung 2 dau nbi DB9. C6 chan RX(chan sb 2) cua dau n01 nay
nbi v6i TX (chan sé 3) ctia dau ndi kia va nguogc lai. 2 GND cua 2 dau ndi duoc ndi véi
nhau.

So dd ndi tir vi diéu khién PIC ra chip MAX232 nhu sau:
|

10uF
o
c8
MAX232 L
10uF | 4 \L Cl+ vee | 10
T 2 |+ Gnd| '
cs 3 |c1- Tx1 Out| 14 Pin2 of DSub9
4 |c2+ Rx1In| 13 Pin3 of DSub9
10uF | + 5 [c2- Rx1 Out| 12 RX of PIC
6 [v- Tx1in| 11 TX of PIC
ce c7 _7 |Tx2 out Tx2 In[ 10
T -Erx2in Rx2 Out| 8
10uF

Hinh 2.3.1.2:So do khoi giao tiép
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+ Chéan nhan dir liéu trén vi didu khién PIC RC6 dugc ndi voi chan 12 trén
MAX232.

+ Chan truyén dit liéu trén vi diéu khién PIC RC7 duoc ndi voi chin 12 trén
MAX232.

+ Chan 13,14 trén MAX232 duoc ndi v6i chan 3 (truyén dit liéu dén may tinh) va
chan 2 (nhdn dit li¢u tr may tinh).
Giai tri cac tu dung la theo datasheet.
2.3.2. Phin mém trén mdy tinh:

Co thé st dung Visual Basic, Visual C, MatLab, LabView, Delphi v.v

Phan mém dung Visual Basic:

Visual }E}asic sur qdung mot ActiveX MS,COMM,, la mot component trong thu vién Visual
Basic dé dung dé giup may tinh giao ti€p vdi thi€t bi ngoai vi.

2.3.2.1. Cdc buéc dé siv dung MSCOM

Lay component MSCOMM tir thu vién ra ToolBox

Buoc I: Kich chudt phai 1én ToolBox, chon Components

‘. Project1 - Microsoft Visual Basic [design] - [Form1 (Form)] \LHENE\
B3 Flle Edt Yew Froject Format Debug Run Query Disgram Tools Add-Ins Window Help
B-hH-H &A@ 2 #h » HEIHREH T oo o] 10350 x 6420
] S
* = B Project1 (Project1}
=3 Forms
A [ab] B3 Farmi (Formi)
=
F &
E8
BT ﬂ
Bod s
O
Form1 Form -
" N N N N N N N N N N N N N A\Dhahetic}cﬂagnrized}
Forml ~
ClipCortrols | Trus
Controlgox True
DrawMode 13-CopyPen —
. : Drawstyle 0- Solid
fdd Tab... = - DrawWidth 1
Enabled Trueg
v Doclable FillColor M &Ho000000C
Hide Fillstyls 1 - Transparent
Fant MS Sans Serif
FontTransparent Trus

Caption
Returnsfsets the text displayed in an
abject’s Litle bar or below an object’s

- [ T B 6.doc [Co

.. = | 7. 21 Internet Explorer

atibill b, Project] - Mic "\ 7 »Q;)E‘”R
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BEES

E3 Fle Edt Yew Project Format Debug Run Query Disgram Tools Addns Window Help —|= x|

=2 h SR~ = M » &.‘E’Eﬁ%@&] 0,0 2410350 % 6420
x| )
Bl = Formi =]k
3 S s s S s f Components 7 = S Project1 {Project1)
] = &5 Forms
A fabl Contros | Designers | Insertable Dbjects 11 Formt (Formi)
_j R R R R v ] |_|LEDMater Activex Control module ~
¥ S e S 4 | LothiotesUr Actives: Control moduls
Picrosoft Activelt Plugin
R R R R R ] Microsoft ADO Data Control 6.0 {OLEDE)
5 SE o S 4 |CIMicrosaft Agent Contral 2.0 @
T [ Microsoft Calendar Contral 8.0
Picrosoft Chart Control 6.0 (OLEDE)
e o al6.0
5 faain s e S 4 | IMicresaft Comman Dislog Cartral 6.0
— Microsoft Data Bound Grid Cotrol 5.0 (5P3)
B~ S S S 4 |CIricrosoft Dats Bound List Contrals 6.0 TSRy
S S S 4 |CIMicrosoft Datarid Control 6.0 (GLEDE) Properties - Form!
[} Browse, .,
FE Picrosoft DataList Controls 6.0 (OLEDE) v Farml Form =
--------- A R R A R i < | ¥
S S S e e = . I™ Selected Ttems Only Alphabetic }cmagnrized}
Micrasoft Comm Contral 6.0 [Eaption [ ~
Location:  C:yWINDOWSHsystema2iMSCOMM3Z, OCK ClpControls  |True
ControlBox | True
DrawMade 13-CopyPen —
Drawstyle 0 - Solid
oK Cancel Apply S e
Enabled Trueg
FillColar [
Fillstyle 1 - Transparent
Font M Sans Serif
FontTransparent Trus i
Caption
Returns/sets the text displayed in an
abject’s title bar or below an object's

| B 12 FoxitReader, B... = | 7. 19 Internet Explorer = | Tl Bi 6.doc [Com #5, Project1 - Microsoft V... 2 &/E”R 10:09 AM

Buodc 2: Hién ra thu vién Components chon Mzcrosoft Comm Control 6.0 , nhan Apply,
Hinh chiéc dién thoai s& hién ra trén thanh ToolBox. bay chinh la MSCOMM, Cach dé
dua d6i twong nay vao ung dung tuong ty nhu cac dbi twong khéac trong ToolBox.

2.3.2.2. Cac thugc tinh quan trong cia MSCOMM:

Setting:

Cu phap: MSCOMM 1.Setting= “BBBB,P,D,S”
BBBB: Téc d6 truyén, chon 9600 hodc 19200
P: Dang cua bit kiém tra 15i chin 1¢

Gia tri M ta

0 Odd (kiém tra l¢) _

E Even (kiém tra chan)
M Mark (ludn bang 1)
S Space (ludn bing ()
N Khong kiém tra

D: S6 bit dit liéu 7 hodc 8, mic dinh 1a 8.

S: 6 bit STOP, 1,1.5 hoic 2

Vi du: MSCOMM 1.Setting= “9600,0,8,1”

+ CommPort: dang object. CommPort = Value Value 1 chi s cua céng Com c6 gia tri tir
1 -> 16 va mac dinh c6 gia tri =1. Cac ban can phai thiét 1ap thong sb nay trudc khi mo
cong. S& co 13i error 68 (Device unavailable) néu nhu khong mé duoc cong nay.

+ InBuferSize: thiét lap hodc tra lai kich thudc ctia bo d€m nhan, tinh = byte. Mac dinh la
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1024 byte. Cac ban khong duge nham 1an véi dic tinh InBufferCount 1a sé byte dang chd
trong by dém nhan.

+ InputLen : object.InputLen [ = value ] thiét 1ap hodc tra lai s6 byte mdi 1an thudc tinh
Input doc trong bo dém nhan. Méc dinh gia tri Value=0 tirc 1a thudc tinh Input s€ doc hét
ndi dung cta bo dém nhan khi thudc tinh nay dugce goi. Néu sd ki tu trong bd dém nhan
khong = InputLen thi thudc tinh Input s& tra lai ki ty rong “”. Vi thé ban can phai chon
cach kiém tra InBufferCount dé chic chin sd ki ty yéu cau di c6 du trude khi dung 1énh
Input. Tinh chit nay rat 13 c6 ich khi doc dit liéu mot may ma dir liéu ra duoc dinh dang
bang cac khéi c6 kich thudc cb dinh.

+ InputMode: object.InputMode [ = value | .Value = 0 hay = comInputModeText dit li¢u
nhan dugc dang van ban kiéu ki tu theo chudn ANSI. Dit liéu nhan dugc s& 1a mot sau.
Value=1 hay = comInputModeBinary ding nhan moi kiéu di liéu nhu ki tu diéu khién
nhang, ki ty NULL,.. Gi4 tri nhan duogc tir Input s€ 1a mot mang kiéu Byte.

+ OutBuferSize: giéng nhu InBuferSize, mac dinh 1a 512.

+ ParityReplace: thiét 1ap va tra lai ki tu thay thé ki ty khong dung trong 151 gidng nhau.
+ PortOpen: thiét 14p va tra lai tinh trang cua cong(dong hodc mo).

object.PortOpen [ = value ]. value = true cong md. value =false cong dong va xoa toan bo
dir li€u trong bd dém nhan va truyén. Can phai thiét 1ap thudc tinh CommPort dung véi
tén ctia cong trude khi mo cong giao tiép. Thém vao do, cong giao tiép cua thiét bi cia
ban phai hd tro gid tri trong thudc tinh Setting thi thiét bi ctia ban méi hoat dong dung,
con khong thi n6 s& hoat dong rat do hoi néu khong noi 1a nd chay khong tét. Puong DTR
va RTS ludn giir lai trang thai ciia cong.

+ RthresHold: object.Rthreshold [ = value ] value kiéu s6 nguyén. Thiét 1ap s6 ki tu nhan
duoc trude khi gay 1én su kién comEvReceive. Mdc dinh = 0 tirc 1a khong c6 su kién
OnComm khi nhan duoc dit liéu. Thiét lap = 1 tac la sy kién OnComm xay ra khi bat ki
ki tur ndo dugc chuyén dén bo dém nhén.

+ Settings: object.Settings [ = value ] thiét 1ap hodc tra lai cac thong sb tin sb baud, bit dir
liéu, bit chin 1¢, bit stop. Néu Value khong cé gia tri khi mo s& gy ra 18i 380 (Invalid
property value).

+ SThreshold: thiét 1ap va va tra lai s6 ki tw nho nhit dugc cho phép trong bo dém gui dé
xay ra sy kién OnComm = comEvSend . Theo mic dinh gia tri nay = 0 tirc 1a khi truyén
s& khong gay ra sy kién OnComm. Néu thiét 1ap thong s6 nay =1 thi sy kién OnComm
xay ra khi bo dém truyén rong. Sy kién OnComm = comEvSend chi xay ra khi ma s6 ki
tir trong bd dém truyén nho hon hodc = Sthreshold. Néu s ki tu trong bo dém nay ludn
16n hon Sthreshold thi sy kién nay khong thé xay ra.

T ruyén nhan dir liéu:

+ CommEvent: tra lai phan 16n su kién giao tiép hodc c¢6 16i. CommEvent xay ra khi co
16i hodc khi xay ra su kién nao d6. Sau day 1a mot sb hang s 16i:

Su kién Gia tri Miéu ta su kién

comEventBreak 1001 Xay ra khi nhan dugc mot tin hi¢u Break.

comEventFrame 1004 Ldi hé thong. Phan cting phat hién ra mot 16i hé thong
comEventOverrun 1006 Xay ra khi cong ty tran( Overrun). Mot ki ty khong duoc
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doc tir phan cing trude khi ki ty tiép theo ti va do d6 ki tu

nay bi mat.

comEventRxOver 1008 Xay ra khi bd dém nhan bi tran. Khong c6 du chd cho dir lidu
trong by dém nhan.

comEventRxParity 1009 Lbi Parity. Phan cting phat hién ra mot 15i Parity.
comEventTxFull 1010 xay ra khi bo dém truyén bi day. Bo dém truyén bj day trong
khi ghi dir li¢u 16n vao by dém

comEventDCB 1011 Mot 16i khong mong mudn khi dang khoi phuc lai 16i diéu
khién thiét bi( DCB — Device Control Block) cho cong

Mot s6 su kién

Su kién Giatri  Miéu ta sy kién

comEvSend 1 Xay ra khi sb ki tu trong bd dém truyén nho hon gia tri

SthresHold.

comEvReceive 2 Xay ra khi bo dém nhan duoc s6 ki ty bang gia tri

RthresHold. Su kién nay duoc tao ra lién tuc cho tdi1 khi ban dung thudc tinh Input dé léy
hét dir liéu tir trong b dém nhan.

RcomEvVCTS 3 Xay rakhico thay doi trong dudng CTS( Clear To Send)
comEvDSR 4 Xayrakhi thay dbi trong duong DSR( Data Set Ready). Su

kién nay chi xay ra khi duong DSR thay d6i tir 1 -> 0.

comEvCD 5 Xay ra khi c6 thay doi trong dudng CD( Carrier Detect)

comEvRing 6 Phat hién chudng (Ring).Mot s6 UART khong h tro su

ki¢én nay.

comEVEOF 7 Xay ra khi nhan duoc ki tu két thuc file (ki ty 26 trong bang ma
ASCII)

+ EOFEnable : object. EOFEnable [ = value ] quyét dinh cac hanh dong néu MSComm
tim thay ki tu két thuc file. Néu value=true khi tim thay ki tu két thuc file thi s& gay 1én su
kién comEVEOF trong OnCommEvent. Néu value= false thi s& khong gay 1én sy kién
nay.

+ InBufferCout: tra lai sd ki tu dang c6 trong bd dém nhan Ban co thé xo04 bd dém nhan
bang cach dit thudc tinh nay =0 . Khong nham véi thude tinh InBufferSize 14 tong kich
thudc cua bo dém nhan.

+ Input: nhan va xoa dir li¢u trong bo dém nhan.

Néu InputMode 1a comInputModeText thi gia tri tra vé s& 1a mot xau tic c6 kiéu String ,
dir liéu dang text trong mot bién kiéu Variant. Néu InputMode = comInputModeBinary
thi thudc tinh nay s& tra lai dir liéu dang nhi phan dudi dang mot mang kiéu byte trong
mot bién Variant.

+ OutBufferCount: tra lai s6 ki tu trong bo dém truyén.

+ Output: ghi dit liéu vao bo dém truyén. cé thé truyén kiéu text hodc kiéu nhi phan. Néu
truyén bang kiéu text thi cho mot bién Variant = kiéu String, néu truyén kiéu nhi phan thi
cho cho Output= variant = mdt mang kiéu Byte.

2.3.2.3. Cdc budc co bin dé thwe hign vigc truyén va nhén tic mdy tinh diing VB:
Cai ddt thudc tinh Setting qui dinh toc do truyén va khung truyén
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Vi du: MSCOMM 1.Setting= “9600,N,8,1”
Qui dinh thuoc tinh RThreshold xac dinh s6 ki tw nhdn dwoc trong bo dém nhan lam
phat sinh sy kiéen Oncomm.
O day noi thém vé su kién Oncomm: bay co thé 1a sy kién l‘c:)i, su kién by dém nhan nhan
duogc N ki tu (N= RThreshold), su ki¢én by dém truyén truyén di N ki ty (N=SThreshold)
V.V
Vi’ vay, néu ta mudn sau khi bo dém nhan nhan ding N ki tu thi t@én hanh léy dir liéu vao
bién nao do de xur 1y ta phai cai dat trude thude tinh RThreshold bang N:
MSCOMMI1.RThreshold=N
Va khi ¢6 N ki tu dén bo dém nhén, sy kién OnComm s& xay ra va lap tic chuong trinh
VB s€ nhay vao ham
Private Sub MSComm1_ OnComm()
Than ham
End Sub
Trong than ham, ta s€ xur 1y dir li€u. Vi du doc dir li€u vao bién:
Bién= MSCOMM 1.INPUT
Qui dinh dang dir liéu nhdn dwoc dang Text hay Binary bang thudc tinh InputMode
Vi du: Nhan dang dir li¢u dang Binary
mscomm1.InputMode= comInputModeBinary
Nhan dir liéu dang Text
MSComm1.InputMode=comInputModeText
Mubn truyén dir lidu di dimg thude tinh Output
MSCOMM 1.Output= chudi can truyén
2.3.3. Phin mém trén vi diéu khién:
Str dung phan mém CCS dé 1ap trinh cho vi diéu khién PIC
Céc phan can thiét khi mudn giao tiép voi may tinh :
Khai bdo diing toc do thach anh dang diing, néu sai sé khong truyén dwoc
#use delay(clock=4000000) // Dung thach anh 4AMHZ
Khai bdo cdi ddt truyén thong cho vi diéu khién theo chudn RS 232 sir dung
#use 15232 (tham s6 cai dat 1, tham sd cai dat 2,... )
Céac tham sd cai dat co rat nhiéu, chung ta chi quan tam dén mot sb cac tham sb co ban
sau:
BAUD=x: Téc d6 truyén, hay dung 9600 hoidc 19200. Luu ¥ 1a téc do truyén phai gidng
nhu cai dat trén may tinh
Vi du: BAUD=9600
XMIT= Pin: Qui dinh chén truyén dir liéu 1a chan chirc ning nao trén vi diéu khién, vi du:
vi di€u khién 16F 1a RC6
Vi du: XMIT=PIN C6
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RCV= Pin: Qui dinh chan nhén di¥ liéu 1a chan chirc ndng nao trén vi diéu khién, vi du: vi
dieéu khién 16F la RC7

Vi dy: RCV=PIN C7

Parity=x: Khai bao dang kiém tra chin 1¢, x= N, E hodc O. Luu ¥ 1a phai gidng nhu cai
dat Parity cia phan mém trén may tinh

Vi du: Parity=N

Bits= n: S6 bit dit lidu, c6 thé 1a 7 hoic 8

Stop=n: S4 bit Stop, mac dinh 1a 1

Ham nhan dir liéu:

KBhit(): cho biét trang thai bd dém nhan c6 dit liéu hay khong

Bang 0 néu chua c6 dit liéu dén

Bing 1 néu da co dir liéu dén

Cu phap: value= KBhit()

Getc():

Cu phap: value=getc()

Ham doi cho dén khi vi diéu khién nhan dugc 1 ki tu va doc ki tu vao bién value.

Viham doi nhan ki tu nén néu khong mudn mat thoi gian doi ta nén dung ham Kbhit() dé
xem vi di€u khién da nhan ki tg hay khong trude khi dung ham nay dé doc ki tu.

Ham truyén chudi ki tw: Printf()

Cii phdp: Printf(Chudi ki tw can truyén)

Ham nay truyén di mot chudi ki tu tir vi diéu khién

C6 thé dinh dang chudi ki tu can truyén bang Y%nt

n 1a sé ki ty can truyén vi du: %2.3 nghia 1a truyén 2 ki tu phan nguyén va 3 ki ty thap
phan

t 1 dang truyén, ¢ thé 1a mot trong cac dang sau:

c Character

S String or character

u Unsigned int

d Signed int

w Unsigned int with decimal place inserted. Specify two

numbers for n. The first is a total field width. The second is the
desired number of decimal places.

Ham truyén 1 ki tw: Putc()
Cii phdp: Putc(ki ti can truyén)
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CHUONG 3 :
MODULE THU PHAT SONG RF

3.1. Khai niém RF:

+ RF ( Radio frequence ): tan sb song rad10 ( séng vo tuyén) Radio thyc chat 1a
song dién tir ( birc xa dién tir ). Song dién tir ¢6 tan sb tir 3Hz - 3GHz, sinh ra do mot dién
tich diém dao dong.

+ Song dién tir c6 ddy du cac tinh chat nhu séng co hoc, nhung séng co hoc truyén
di trong nhitng méi truong dan hoi, con song dién tir thi ty nd truyén di ma khong can
nhd dén su bién dang cua mdt moi truong dan hdi ndo ca,vi vay no truyén duoc ca
trongchankhong.

+S6ng dién tir ban chét 1 song nén né thira hudng cac dic tinh nhu giao thoa, cong
huong, triét tiéu, nhiéu,... va c6 thé lan truyén di xa trong moi truong nudc, chan khong,
khong khi.

+ Ung dung cua séng dién tir:

Song dién tir hién nay dugc sir dung rat rong rai trong thong tin vo tuyén truyén thanh va
truyén hinh, cling nhu trong mét sb linh vuc khac nhu v6 tuyén dinh vi (rada), thién vin
v tuyén, diéu khién bang vo tuyén... Song dién tir dugc dic trung bang tan s hodc bang
budce song. Gitta bude song (do bang mét) va tan sd (do bing hec) cua song dién tir c6 hé
thirc:

109

}l: f

[

Nhitng dao dong dién tir c6 tan sd hang chyc va hang tram hec birc xa rat yéu. Séng dién
tir cua chung khong c6 kha nang truyén di xa. Trong thong tin v tuyen nguoi ta sir dung
nhiing song co tan s tir hang nghln hec tro 1én, goi 1a song vo tuyén ( song Radio )

3.2. Co ban vé séng vo tuyén :

Trong mét phién truyen thong, vi tan cung ban chat cua dir liéu 1a bao gdm céc bit 0 va
1, bén phat dit liéu can c6 mot cach thirc dé giri cac bit 0 va 1 dé guri cho bén nhan. Mot
tin hiéu xoay chiéu hay mot chiéu tu n6 s& khong thuc hién tac vu ndy. Tuy nhién, néu
mot tin hiéu c6 thay doi va dao dong, du chi mot it, sy thay d6i nay sé& giup phan biét bit 0
va bit 1. Luc d6, dit lidu can truyén s& c6 thé gui va nhén thanh cong dya vao chinh sy
thay d6i cua tin hiéu. Dang tin hiéu da diéu ché nay con dugc goi 1a song mang (carrier
signal).

C6 ba thanh phan cua dang song c6 thé thay d6i dé tao ra song mang, d6 1a bién do, tan
s6 va pha. Tét ca cac dang truyén thong dung song vo tuyén déu dung vai dang didu ché
dé truyén dit liéu. Pé ma hoa dir liéu vao trong mot tin hiéu guri qua song AM/FM, dién
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thoai di dong, truyen hinh vé tinh, ta phai thyc hién mot vai kiéu diéu ché trong song vo
tuyén dang truyen
Song va truyén song :

+ Bién do va buoc song
Truyén thong vo tuyén bat dau khi cac song vo tuyén duoc tao ra tir mot may phat va giri
dén may nhan ¢ mot vi tri khac. Séng vo tuyén twong ty nhu cac con séng ma ban hay
gip ¢ bién hay hd. Song c6 hai thanh phan chinh: bién d6 va budc song.

Wavelength (360 degreses)

Amplitude

Hinh 3.2.1:Bién do va buoc song
Bién d6 1a chiéu cao, do manh hoic cong suét cia song. Néu ban dang ding trudc bién
khi céc con song di vao bo, ban co thé cam nhan sitc manh cua nhiing con s6ng lon so voi
nhitng con séng nho. Thiét bi ang-ten ciling thyc hién mot chirc ning twong ty nhung véi
song vo tuyén. Cac song 16n thudng tao ra nhiéu tin hiéu dién trong mot ang-ten, giup cho
tin hiéu dé nhan dang nhan ra hon.
Budc song 1a khoang cach giira hai diém tuong tu trén hai dinh song lién tiép. Bién d6 va
tan sb ca hai déu 1a cac thudc tinh cta song.
+ Burc xa dién tu
Dau tién ta xét dén song dién tir. Birc xa dién tir bao gom song radio, vi ba, hdng ngoai,
anh sang kha kién, tia cuc tim, tia X, va tia gamma. T4t ca chung déu truyén di voi van
tdc anh sang 1a ¢ = 3x108 m/s va tao ra pho dién tr. Sy khac nhau giira cac loai song dién
tir nay phu thudc vao bude song cua moi thir va chinh cai goi la budce song nay lién quan
tryc tiép dén ning luong cua song (budce song cang nho thi nang luong cang cao).
Khi chung ta cung cdp mot dong dién xoay chiéu co tan s6 cao vao mot day dan thi day
dan d6 sé tao ra song dién tir (radio wave) va truyén ra khong gian theo phuong thang vé
moi hudéng. Vi du dé hinh dung nhat 13 sy phat 4nh sang cta mat troi.
Néu ldy mot vién da tha xudng hd nudc, ta sé tao ra nhitng gon song nhap nho 1én xudng
va di chuyén dan ra xa, song dién tir ciing btrc xa ra ngoai v4i hinh dang y hét nhu thé va
phat nang lugng ra moi trudng xung quanh.
+ Pha (Phase)

Pha 14 mot thuat ngit mang tinh twong d6i. N6 chi ra mdi quan hé giita hai séng ¢ cung
tan sb. Dé xac dinh pha, budc song dugc chia thanh 360 phén, dugc goi 1a do. Néu ban
nghi thong s6 d6 nay tua nhu thoi gian bat dau thi néu c6 mot song bat dau tir diém 0 do
va mot song khac bt dau lac 90 do, hai song nay duoc xem la 1éch pha nhau 90 do6.
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Trong mdt moi trudng 1y twong, sdng duoc tao ra va truyén tir mot may ndy va nhan mot
cach hoan hao bén may kia. Tuy nhién, truyén thong vo tuyén khong xay ra trong méi
truong 1y tudng. C6 nhidu ngudn gay nhidu va nhiéu vat ca anh huong séng khi né dang
di chuyén. Hinh v& duéi ddy vé& hai song dang 1éch pha nhau 90 db.

Degrees
0 90 180270360
T T T 1

Hinh 3.2.2:Bién d¢ va pha song

+ Thoi gian va pha
Gia st ban c6 hai dong hd dang dtng yén va ca hai cung chinh vé 12 gi0. Lic 12 gio,

ban khoi dong dong hd dau tién va sau d6 mot gio, ban khai dong dong hd thir hai. Dong
hé thir hai duoc xem 1a di chdm hon ddng ho thir nhat mot gid. Khi thoi gian troi di, dong
hd thir hai ciing van di sau dong hd thi nhat 1 gio. Ca hai dong hd cung duy tri mot ngay
24 gid nhung cé hai khong ddng bo voi nhau. Cac séng 1éch pha nhau thi ciing 13 hai song
xudt phat ¢ nhitng thoi gian khac nhau. Ca hai song s& hoan thanh chu ky 360 d6 nhung
no s& 1éch pha véi nhau.

+ Cdc phirong thire diéu ché

Pé dir liéu c6 thé duoc truyén, tin hiéu phai duoc xir 1y sao cho bén may nhan c6 cach
dé phan biét bit 0 va 1. Phuong phap xir 1y tin hiéu sao cho né tugng trung cho nhiéu miu
dir liéu dugc goi 1a diéu ché. Phuong thirc nay s& bién tin hiu vao trong song mang.
Phuong thirc ndy mé hoa dir liéu sao cho né co thé truyén. C6 ba kiéu diéu ché: diéu bién
(Amplitude Shift Keying - ASK), diéu tin — (Frequency Shift Keying - FSK), va diéu pha
(Phase Shift Keying - PSK).

Y tudng cho phan diéu ché tin hiéu trong WLAN 14 dé chira cang nhiéu dit liéu cang t6t
vao trong tin hiéu va dé giam thiéu luong dit lidu c6 thé bj mat do nhiéu. Khi dit liéu bi
mat, n6 phai duoc truyén lai, va vi vy lam ton tai nguyén cia mang khong day.

C06 hai k¥ thuat khac nhau dugc dung dé mo ta dir liu:

Trang thai hién hanh (current state):

Vi ki thuat ndy, gia tri hién hanh cia tin hiéu dugc dung dé phan biét gia tri 0 va 1. Ky
thudt nay s& gan mot gia tri cu thé dé chi ra gia tri nhi phan 13 0 hay 1 1. O mot thoi diém
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cu thé, gia tri cua tin hi¢u s€ xac dinh gia tri nhi phan. Vi dy, ban co thé mo ta gia tri 0 va
1 bang mot canh cira binh thudng. Mi mot phut, ban kiém tra xem ctra 1a dong hay mo.
Néu ctra 1a dang md, nd tuong trung cho gié tri 0. Néu ctra dang dong, nd tuong trung cho
gia tri 1. Tinh trang hién thoi ctia canh ctra, dong hay md, s€ xac dinh gia tri 0 hay 1.

Chuyén trang thdi (state transition):
Vi ky thuat nay, sy thay d6i hay chuyén tin muc tin hiéu s& dugc dung dé phan biét 0 va
1. Ky thuét nay co thé mé ta gia tri 0 bang cach thay d6i pha cta soéng & mot thoi diém cu
the trong khi gia tri 1 s€ ddc trung bang viéc gitt nguyén pha. O mot thoi diém cu thé, yéu
t c6 sy thay doi hay khong c6 su thay doi trong pha cua tin hi¢u s& dugc dung dé xac
dinh gia tri nhi phan. Vi du canh ctra bén trén c6 thé duoc dung lai mdt lan nita dé minh
hoa. Ctr mdi mot phat, néu canh ctra dang di chuyén (du dé mé hay dé dong), né tuong
trung cho gia tri 0. Néu canh ctra ding yén (du dang mé hay déng), nd tuong trung gié tri
1. Trong vi du nay, trang thai chuyén d6i (di chuyén hay khong di chuyén) s& xac dinh gia
tr1 0 hay 1.
Dicu bién

Diéu bién thay d6i bién do/ d6 cao ctia tin hiéu dé mo ta dit lidu nhi phan. Diéu bién
dung k¥ thuat trang thai hién hang, trong d6 mot mic bién d6 duoc dung dé tugng trung
mirc 0 va mot mirc duge dung dé tuwong trung mirc 1. Hinh bén dudi mé ta 1am thé nao
mdot dang song c6 thé diéu ché mot ma ASCII, ky tu K dung phuong phap diéu bién. Bién
d6 16n tugng trung cho bit 1, trong khi bién d¢ nho twong trung cho mirc 0.
Chinh bién do cta song s€ xac dinh dir li¢u dang dugc truyén. Bén may nhan, déu tién
may nhan s€ chia tin hi¢u nhan dugc ra thanh nhirng khoéan thoi gian dugce goi 1a thoi gian
ldy mau. May nhan sau d6 s& kiém tra song dé tim ra bién do. Tuy thudc vao gia tri bién
duoc truyén do cua séng, may nhan s€ xac dinh gia tri nhi phan dang.

in
VY

ANAN
VYUY

in
VY

Hinh 3.2.3:Phwong phdp diéu bién séng

Nhu ban ciing c6 thé biét, cac tin hiéu khong day thi c6 thé kho du doan va ciing ¢ thé bi
nhiéu tir nhiéu ngudn. Khi nhiéu xay ra, n6 thuong anh hudng dén bién do cua tin hiéu. Vi
khi c6 mot sy thay doi trong bién d6 c¢6 thé lam cho may nhan dién dich sai gia tri dir liéu,
k¥ thuat nay phai dugc dung mot cach can than.
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Diéu tan

Diéu tan thay d6i tan s tin hiéu dé mo ta dit liéu nhi phan. Diéu bién dung k¥ thuat trang
thai hién hanh, trong d6 mot muc tan sb co thé tugng trung cho bit 0 va mot tan sb khac
tugng trung cho bit 1. Su thay doi tan s6 s& xac dinh dir liéu dang dugc truyén. Bén may
nhan léy mau cua tin hiéu, nd s& xac dinh tan s cua song, va tuy thudc vao gia tri tan so,
may nhan s€ xac dinh gia tri nhi phan.

Hinh dudi day s& mo ta lam thé nao mot dang song c6 thé mo ta ky tu K cua bang ma
ASCII dung k¥ thuat diéu tan. Mirc tan sb nhanh hon duoc dién dich nhu mtrc 1 va mirc
tan s6 thip hon dugc dién ta nhu mirc 0.

Trong cac chuan 802.11 ban dau, k¥ thuat diéu tan FSK dugc dung. Khi yéu cau truyén
thong nhanh hon, k¥ thuat FSK s& doi hoi nhiéu k¥ thuat dat hon dé hd tro toc do nhanh
hon. Piéu nay 1am cho né khéng con thuc té.

Hinh 3.2.4:Phuwong phdp diéu tan song

Diéu pha

K§ thuat nay sé& thay doi pha cta tin hiéu dé mo ta dit liéu nhi phan. Diéu pha dung k¥
thuat thay doi trang thai, trong d6 mot pha ding dé mé ta bit 0 va mot pha khac dung dé
mo ta mre 1. Sy thay d6i trang thai ctia pha s& x4c dinh dit liéu dang dugc truyén. Khi
may nhan léy mau tin hiéu, no sé xac dinh pha va trang thai cua bit.

Hinh dudi diy mo ta 1am thé nao mot dang séng c6 thé mé ta ky tu K dung ky thuat diéu
pha. Pha thay d6i dau chu ky dung dé mé ta gi tri nhi phan 1a 1. Néu pha khong thay d6i
& dau chu ky thi mé ta gia tri 0. Diéu pha dung nhiéu trong cac chuin 802.11. Mot cach
tiéu biéu, bén may nhan s€ léy mau tin hiéu va so sanh pha ctia mau hién hanh véi pha
trudc do va xac dinh sy khac nhau. Sy khac nhau trong pha (1éch pha) s€ dugc dung dé
xac dinh gié tri bit.
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j

o No phase change occurred
e Phase change occurred

Hinh 3.2.3:Phuwong phdp diéu pha séng

Céc phién ban cao cép cua diéu pha c6 thé ma hoéa nhiéu bit. Thay vi dung hai pha dé xéac
dinh gia tri nhi phan, bon pha c6 thé duoc dung. Mdi pha trong bd bdn nay cé thé dung dé
mo ta hai gia tri nhi phan (00,01,10,11) thay vi chi 1 (0 hodc 1), nhu vy s€ gitp ngan thoi
gian truyen Hinh du6i day mo ta ky tu K trong bang ma ASCII co thé duoc ma hoa va
truyén dung k¥ thuat nay. Ban cha ¥ 13 ¢6 it chu ky 14y mau hon hinh v& trudc.

Previous +90~ no +270°  +180°
Symbol  change change change change
01 00 10 M

AW ANAAN
VWYY VIVWY

Hinh 3.2.4:Chu ky ldy mau
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Hién nay, viéc truyén dit liéu s6 dugce sir dung rrat rong rai, nhét 1a trong linh vuc diéu
khién thong tin s6. nhiéu vi mach hd tro xu 1i tin hiéu khong day nhu
PT2248,PT2249,PT9148,PT9149,HT12D... van dé dit ra 1a cac vi mach nay truyén dir
lidu chi danh cho muc dich riéng 1a diéu khién thiét bi, thon tin truyén di da dugc ma hoa
san, sb bit truyén dit liéu di thap, khon pht hop véi nhu cau truyén dir liéu hang loat va
lién tuc.

Giai quyét van dé nay, ta tan dung kha niang ctia VDK vé truyén nhan dir liéu ndi tiép nho
vao bd UART trong chip. VDK c6 kha ning truyén thong da xir i rat thich hop cho viéc
truyén dir lidu trong mo hé théng mang khong diy gom nhiéu bo xir 1y to.

3.3. Modul phat RF TX07B :

Hinh 3.3.1 : Modul phat RF TX07B
Modul phat RF TX07B 1a modul OOK dung dé truyén dit liéu digital chua c6 thanh phan
mi hoa, dugc thiét ké voi 4 chan chinh d6 1a chdn VCC(chan cip ngudn ), chan GND(
chan ground ctia mach), chan data in(dit liéu truyén di duoc dua vao chan nay ), chan ant(
dung dé ndi anten phat).
Chure nang cua cdc chan

+ Chan VCC va chan ground : 1a dung dé cdp ngudn 1 chiéu vao cho mach (chan
VCC nbi vao ngudn +9V dén +12V, chan gnd ndi ground cia ngudn).

+ Chan data in : 1a chan dua céc tin hiéu 0 va 1 vao day( muc tin hiéu chuan cua
TTL 0 1a OV va 1 1a 5V).Khi ta dua tin hi¢u 0 vao thi mach van chua c6 gi, khi dua tin
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hi€u 1 vao thi mach phat dugc kich hoat va phat ra song dién tur.Cu lién tuc dua xung 0,1
vao thi mach s€ ngung, phat...(ON OFF KEYING).
Hinh dudi day mo ta viéc phat dir li¢u 0,1 cua mach phat RF :

110101000 1jO[1/0|1]O

Hinh 3.3.2:Phat dir liéu

+ Chan ant : Dung dé ndi anten vao day, dé mach phat co thé phat dugc dir liéu ra
ngoai thi can han noi anten vao chan nay.
3.3.1. So dé khoi :

Khuéchdai | ,| Khéiphue | ,| Khuéch | dataqut
cong hidng dang séng dai dém

v

Hinh 3.3.3:So do khoi mach RF

3.3.2. So dé mach nguyén li ciia modul phdt RF :

ele

\ L R2 <
<12 10k ci 5
:<< l 60p

R1 cl )
g 10k 103 47p D) cs ] L3
l 1 |1 |1l oY
= 11 11
103 47p
al Cc4 4
ha, C190e 10p 2N1070
c2 R3
103 2.2k EB—2
cs
Wp
— vCC
R6 B
4.7k
: Q3
Data in < c828

Hinh 3.3.4 : So d6 mach nguyén li ciia mudul phdt RF

3.3.3. Modul thu RF R0O5C :
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Hinh 3.3.3.1: Modul phadt RF RO5C

bay l1a modul thu duoc ché tao don gian voi dau ra data out, VCC, GND, va ant.
+ Chan ant : chan nay dung dé gan anten vao, mach thu chi thu dugc tot véi
khoang cach xa khi dugc han ndi anten ding quy dinh.
+ VCC va GND : Cip ngudn 1 chiéu vao chan nay( VCC nbi 5V, GND ndi
ground ctia ngudn).
+ Chéan data out : Chan nay s€ dua ra cac xung 0,1 khi may phat phat tin
hi¢u 0,1.

* Pac diém cia modul thu : Binh thudng khi cip ngudn cho modul thu thi dau ra
data out c6 mirc 0,1 ngau nhién khong xac dinh. Mirc 0,1 nay 1a do yéu t6 méi truong tac
dong, boi thé khi 1ap trinh giai ma cho modul thu ta khéng dung ngit nhan ¢ ddu va ma
dung phuong phap hoi vong, loai trir. Néu dung ngat thi s& bi nhay lién tuc vao ngit va
két qua ta s& chang nhan dugc gi.

3.3.4. So do khéi mach thu :

o Khuéchdai | | Khéiphue | f Khu€ch | dataout
cong hudng dang séng dai dém

Hinh 3.3.4.1: So do6 khoi mach thu

3.3.5. So do nguyén li mach thu :
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——] | GO SIS GO 0SS
&80
oa —_——
= FE0 =
-
e |

o

22000 510 ERonE
-

Hinh 3.3.5.1 : So' do nguyén Ii mach thu RF

3.4. Lap trinh ma hoéa va gidi ma tin hi¢u thu phat RF :
3.4.1. Ldp trinh ma hoa :

Téc @6 baud : La s bit truyén duoc trong 1 gidy. Mdi modul thu phat co thé hd tro
tdc do thu phat nhanh nhat va chdm nhét (do nha san xuat lam ra) . Mudn cho modul lam
viéc chinh x4c, hi€u qua thi can phai 1ap trinh truyén nhan & tde d6 do.

+ Néu ta phat tin hiéu 1 qua dai thi modul thu c6 1én muc 1 tuy vay nd s& giam
theo thoi gian va & thoi gian qua dai thi dau ra ciia modul thu khong con 1a mire 1 nita.
Néu ta phat tin hiéu 0 qua dai : modul thu ciing dwa ra muc 0 tuy nhién theo thoi gian né
s& thu nhiéu ctia moi trudng va dau ra ciia modul thu khéng con 1a mire 0 nira.

+ Néu ta phat tin hiéu 0 hodc 1 qua ngan( toc do cao hon gia tri ciia nha san xuét
quy dinh) thi c6 thé modul thu s& khong thé bat kip dugc tdc d6 d6 va khong thé thu duoc
dir lidu.

+ Phat tin hiéu dé bao hiéu cudc trao ddi dir liéu bat dau: Khi ¢ trang thai binh
thudng dau ra cia modul thu ¢6 mire tin hi¢u khong xac dinh( 0 hodc 1) lién tyc. Luc nay
bo thu c6 do loi(gain ) dién ap tin hiéu 1a rat 16n. Néu ta phat ngay tin hi¢u(dwr liu) luc
nay thi co thé bo thu khong kip nhan biét 1a ta dang goi dir 1iéu cho no. Boi thé ta can lam
mot khau goi 1a chuan bi (tre la phat mot chudi xung 0,1) tir 20 dén 40ms. Viéc phat
chu01 xung nay nham dé diéu chinh lai d6 loi cua cua mach thu (bao hiéu cho nd) dua n6
san sang budc vao phién giao tiép.

Mda hoa Manchester :

+ Pic diém ctia ma hoa : Khi ta phat mot dir liéu 0 hay 1 qua dai thi c6 thé lam
mach thu hoat dong sai. Ma Manchester c6 nhiém vu phan déu cac khoang thoi gian dai
thanh nhitng khodng thoi gian nho phu hop véi modul phat va thu.
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d4

+ Ma Manchester s€ ma hoa tin hi€u 1 thanh 10 va tin hiéu 0 thanh 01. VD ta ma
hoa tiq hi¢u 10110100 tin hiéu ndy dugc ma hoa thanh 1001101001100101. B rong cua
bit 1 bang bit 0.

+ Phuong phap lap trinh ma héa nhu sau :

Phat mot chudi xung trong khoang 30s (budc chuan bj ).

Nghi mot khoang thoi gian(thoi gian nay dé dong bo voi may thu khoang 1200us ).

Pua bit dit liéu can phat vao bo dém bién chung thanh 01 néu 1a bit 0 hodc thanh 10 néu
la bit 1.

Phat mot xung két thuc(xung ndy dé dam béo dit liéu khong bi bo sot) két thic phién giao
tiep.

3.4.2. .Ldp trinh gidai ma :

54



Do an tot nghiép

GVHD:Trin Thdi Anh Au

Do rong
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_ CHUONG 4:
CAU TRUC VA THIET KE PHAN CUNG

4.1. Thiét ké module diéu khién robocon.
4.1.1. Thiét ké module sensor do line ding quang tré.

4.1.1.1. Cdc logi cam bién c6 thé diing cho robot tw djng.
+ Nguyén 1y hoat dong ctia robot do dudng. That ra, robot do dudng 1a 1 bién thé dic biét
ctia robot hudng sang. S¢ di néi nhu vay 1a do chung ¢ cling nguyén tic hoat dong 1a sir
dung cam bién quang dién (quang tré hoic diode hong ngoai) dé so sanh cudong do sang
tu do diéu chinh hudng di thich hop.Tuy nhién, ¢ robot do duong, cam bién dugc b tri
gan mit dudng va ngudn sang dé so sanh luc nay do chinh robot tao ra. Nhung do dau lai
c6 su sai léch vé cudng do sang. Cau tra 10i nam & .duong v&, duong v& nay c0 tinh chat
khac véi xung quanh, thuong thi né c¢6 mau den dé hap thu anh sang. Khi robot di léch
vao vung c6 vach v€, anh sang phat ra tir robot khong phéan xa lai nhu binh thuong ma bi
duong ké hap thu 1 phan 1am sai 1éch do sang gitra 2 cam bién. Viéc con lai 1a thiét ké sao
cho robot ¢6 hanh vi khic phuc su sai I¢ch do va ta c6 dugc loai robot di theo dudong vé.
+ Nhiém vu cta cac cam bién quang dugc mé ta nhu hinh sau:

TRANSLATED BY WA .EEELABS CRG

-||I y
_E \ /@ / /@ @ o\ /@f "
‘X (@ H“f@j ﬁf@l ]

51, 52: CAM BIEN QUANG
HOAT BONG: - _
51 . GAP DUONG VE (IT SANG HON)=>ROBOT RE TRAI
52 - GAP DUONG VE (IT SANG HON)=>ROBOT RE PHAI

A LED VA QUANG TRO NHIN PHIA B. LED WA QUANG TRO PHIA TRUOC

—UJ”" “Ii_,l Ih 1'3:1("| P 50 mm i
b | ]
L ] [ ]
Right Left
LED & LOR LED & LDR
LED c—ly LDR
I = g
A 13“5"'"'“ | Blackline |
. = e e —
| e | | ]
I 8 mm ! | | -— | 1
) ) ) | 18 mm 1
PBUONG VE LA BANG DINH RONG 18mm i T

Hinh 4.1.1.1 :Vi tri ldp ddt cam bién
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4.1.1.2. Quang tro:

SCHEMATICS - PHOTORESISTOR

Hinh 4.1.1.2 :Hinh dang bén ngoai quang tro

+ Quang tré 1a dién tré ma hoat dong ctia né dua trén hiéu tng quang dan.

+ CAu tao: Quang tré dugc lam tir chat ban dan nhay quang (c6 thé 1a Cadmium
Sulfide — CdS, Cadmium Selenide — CdSe).

+ Nguyén 1y lam viéc cta quang tré 1a khi co birc xa chiéu vao, chat ban din hip
thu ning luong lam phat sinh céac dién tir ty do va 16 tréng, tirc sy dan dién tang 1én va
lam giam dién trd ctuia chit ban dan. Cac dic tinh dién va do nhay cta quang tr¢ di nhién
tiy thudc vao vat lidu dung trong ché tao.
4.1.1.3. Thiét ké board sensor:

+ Phan phat dung 8 con led siéu sang, phan thu 13 8 quang trg theo tirng cip b tri
0 mat sau cua board nhu hinh dudi:

+ Led siéu sang chiéu anh sang xubng Line va phan xa nguoc trd lai quang tre
tuong ung.

Néu Line 13 Line trang thi 4nh sang phan xa lai quang trd v6i cuong do
manh hon, ing v&1 muc Logic 1.

NS

| White |

It retlects

Hinh 4.1.1.3.1 :Phan xa trén nén trdng ciia cam bién
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Néu Line 1a Line den hodc mau xanh xdm twong ¢ng thi 4nh sang gn nhu
bi hap thu va phan xa lai quang tré rat it, ing vo1 muc Logic 0.

It doesnot reflect.

Hinh 4.1.1.3.2 :Phan xa trén nén den ciia cam bién

+ Cuodng do anh sang hip thu vao quang trd ¢ thé dugc chinh bang bién trd chinh
(gén & mit trén cua board sensor). Bang viéc chinh bién tr& tng véi ting cap Led phat —
quang tr¢ ta chinh dugc do nhay cia quang tro.

+ Can luu y van dé chdng nhiéu cho sensor, phai che chin cho cic quang tré va
leds phat.
- So' do nguyén Iy:

Mach sensor:
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Hinh 4.1.1.3.3:S0 d6 nguyén 1y mach sensor

Mach so sanh:
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Hinh 4.1.1.3.4:S0 d6 nguyén 1y mach so sanh

4.1.14. Két qua.
Mach chay tuong ddi 6n dinh

Hinh 4.1.1.4.1:Mach lay out cam bién
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Hinh 4.1.1.4.2:Mach so sanh

4.1.2. Thiét ké khéi mach nguon

Ngudn dién 13 thanh phan khong thé thiéu dugc trong cac mach dién tr va né dong
thanh phan quan trong anh hudng t&i hoat dong ctia mach. Viéc cung cap nguodn dién 1
chiéu c6 dién ap 5V, 6V, 9V, 12V, 15V,18V, 24V dé cung cép cho céc thiét bi dién tir
thong dung chay dién 1 chiéu. Do ngoai thyc té do ngudn dién chiing ta khéng 6n dinh so
v6i gia tri yéu cau ¢ 1y thuyét nén on ap lai 1 gia tri dién ap dau ra khong thay doi dé cho
mach dién chung ta hoat dong 6n dinh va chinh xac. O day st dung bo ngudn 5V va 12V.
Vi cac linh kién dung nguén dau vao 1a 5V chuan .Thong thuong co 2 phuong phap on
ap. On 4p dung IC s6 va 6n ap dung transitor két hon v&i zenner 6n ap. O ddy dung mach
on ap don gian dung ho 78xx véi dong dién <=1A.
So dd mach dién don gian
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60



Do dn tét nghiép GVHD:Trin Thdi Anh Au

Mach on ap nguon DC
o
T

B4

Input ZZDUACE
2

Jutput
nC

1 200D 1

“in

GND
&
5

}

FI0NAAC-ZNAC- 1A

Cau 24 T
C1 rm—— o~ C3

;f 200uF 104 100uF C4
T 104

Hinh 4.1.2.1:Mach én dap nguon DC

Phan tich mach dién .

Mach dién gom nhitng phan sau : Ha ap, chinh luu, loc, bién d6i (78xx). Nguodn dién xoay
chiéu 220VAC-50Hz qua bién ap 1 ha ap xudng con 24VAC - 1A va duoc qua bd chinh
lwu nham bién doi xoay chiéu thanh 1 chiéu. Thanh phan 1 chiéu ndy c6 d6 gon nén phai
qua bo loc C dé san phang dién ap gon do cho ra dién ap 1 chiéu. Sau d6 dién 4ap 1 chiéu
nay qua bd 6n ap 78xx cho ra dién 4p 6n 4p ma minh can.

- Ha dp : O day ching ta bién d6i dién ap luéi 220VAC-50Hz xubng con 24VAC - 1A.
Muc dich la cép dﬁy vao cho bd bién d6i va bd loc dé cé dién ap mot chiéu mong mudn.
- Chinh lyu: Thanh phan chinh luu 1a bién d6i tin hiéu xoay chiéu thanh tin hiéu 1 chiéu
thong qua 4 condiode chinh luu.

Pay la so d6 chinh luu ca chu ki voi dang song dau vao va dau ra sau chinh luu nhu sau:

v Dang dien ap vao chinh luu

180 /\
0
360
0 /\

Hinh 4.1.2.2:Dang song dién dp
+ Pién ap dau vao cta bd chinh luu : Uv = 24sqrt2 = 34VDC
+ Pién ap sut ap trén cau 1a : 34VDC - 1.5VDC = 32.5VDC (Do di qua 2 diode
nén mdi dioe nd bi sut 4p mét 0.7V)
+ Pién 4ap sau chinh lwu 1a : Ucl =32.5 * 0.9 =29VDC ( 0.9 1a hé sb chinh luu cia
chinh luu cau)
Dang dién ap sau chinh luu né van con cic song nhip nhd nhu ngon nui va dang dién ap
nay van duoc coi 1a dién ap 1 chiéu nhung chua 6n dinh
- Thanh phan loc :
Mach nay dung loc C cho don gian. Khong c6 thé dung mach loc RC, CRC.
-t TuCl vaC3loc cac thanh phan dién 4p nhip nhoé sau chinh luu cho nd bang
phang.

Dang dien ap sau chinh luu

————————— e
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+ Tu C2 va C4 loc cac thanh phﬁn cao tan
Dang dién ap sau khi qua bo loc

Dang dien ap sau khi chinh luu

NAVAVAN

Dang dien ap sau khi da qua ho loc

/.u-"_—_“w."‘_—_““:w—'—'_‘—h

0 4 i
t
Hinh 4.1.2.3:Dgng song dién dp sau khi loc

Dua vao nguyén tic phong nap cua tu dién ma né cho ra dong dién 1 chleu thang nhu
trén hinh v&. Tu cang lon thi d6 gon dién ap cang giam. Nhing song co tan s cao tan
phai dugc loc di nho 2 tu keo C2 va C4 vi trong mach dung IC néu ton tai nhiing thanh
phan nay thi s& gdy ra nhiing sai sot kho phat hién 1am cho mach hoat dong khong binh
thuong.

Qua bd loc 14 ta d3 tao dugc dién 4p 1 Chiéu cip vao cho bd bién dbi d6i hay 1a bd 6n ap

- Bo on ap

pin 1:in
pin 2: gnd.
pin 3: out

Hinh 4.1.2.4:Hinh dang bén ngoai cua 78xx

+ Dong ho 78xx cho ra nhiéu loai 6n ap dién khac nhau : nhu 7805 né 6n ap 5V,
7806 cho on ap 6V...

+ Dién ap dau vao cua ho 78xx la dién ap 1 chiéu va max <=40V. Dong dién
khong vuot qué 1A
+ Pam bao thong s6 12 : Vi - VO =2V dén 3V ( luc d6 mach méi hoat dong 6n ap
dugrc)
+ Tan nhiét tot cho 78xx. Khi hoat dong vdi tai thi 78xx rat nong . Bdi véi cap
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dién ap 1a 29V thi 78xx nong khi c6 tai va cha ¥ tan nhiét tot cho no.

4.1.3. Thiét ké khoi diéu khién

s
D44 T o1 R
» | | R
PIODE LED -1t
12WR
J26 D5 T os RE
e J Eadal
z o o
1 DIODE LED 1
1Z_24 WDC .-_-' ; 7
12?\,-'
FE0S5 sy
Jz O k'
1 J . 1 =1 3 J
z L. WING = WOUT cF | [=5]
DIODE =] = 104_|_ 1000 UF [=1:]
1Z%0C .-|—~43 SUF
cs - T = P
’T1DDDUF
| = = = = R7
] =30
1 - i
R e
1ok 0 I
I}
chiani Ea
o]
—
resat [EasI]
S PUSHBUTTO) o
? 1z
=
d20 o
= bl K RaLE i e
L W LRAPR/RES RED/PND TR PG —
pare Reoien Rabmne ey AHTEN R
i RATENT RE/PNG 12v
Oz RAZ/ANZAREF-/CAPTANDH RB4/KB 0N 5]
O RAR/ANEAREFHTAPE/OEA FLB/R G KR /P e PiC
O RAH/ANAICARSOER RBO/P LB O
et RABIANEILVDIN RETPEOABI —
.
— S Rreomosamick RONTOCKITACKI e
TTFT — RCUT D3 1C CRHFLTE RO1/S00 T ARETER
REZ/CCPHFLTE® ROZSOIS0A T FRETERTN S
I REHTOCKITSCKIANTD RO3SCKASCL T PRIBTERTHE
oo T REHINTI/SDNSDA RO4F LT [2F CEEIENHE
[C05 RESANTZSCRACL ROG/PE 55 T FRARTERTH 7
R REBMACKSS" ROG/FhE T ETENTH
REFR#DT/00 ROF/PINT
13 nscicLknRe? s F
RENANG [5— —
RELIANT 5 -
14 REZANE [H—0
OSCHCLKOUT/RAS
12 11
A ALVOD R 5
H ks oo FE—
FICTaF 451
= g
T e
HAP chani 1
5 042 1448 i
] %l i
E] Lt}

2

Hinh 4.1.3.1:S0 d6 nguyén Iy khoi diéu khién
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T e T 1

Hinh 4.1.3.2:Mach diéu khién

Pé diéu khién va xtr Iy moi thong tin va dwa I1énh cho co cdu chap hanh lam viéc thi ding
vi diéu khién dé 1ap trinh xir 1.0 day em dung PIC dé xir Iy.So dd mach dugc thiét ké
nhu sau.
4.1.4. Thiét ké khéi hién thi

Pé hién thi cac thong tin diéu khién thi ta c6 thé sir dung nhiéu phuong an dé hién thi
c6 thé dung led 7seg hay LCD,led Matrix.. .0 day em dung LCD dé hién thi thong tin
diéu khién.

Ngay nay, thiét bi hién thi LCD (Liquid Crystal Display) dugc st dung trong rat
nhiéu cac tng dung ciia VPK. LCD c¢6 rat nhiéu wu diém so voi cac dang hién thi
khac: N6 c6 kha niang hién thi ki tu da dang, tryc quan (cht, s6 va ki tu do hoa), dé
dang dwa vao mach ung dung theo nhiéu giao thic giao tiép khac nhau, tén rat it tai
nguyén hé théng va gia thanh ré ...

Co rat nhiéu loai LCD véi nhiéu hinh dang va kich thudc khac nhau, trén hinh 1 13
hai loai LCD thong dung.

Hinh 4.1.4.1: Hinh dang cua hai logi LCD thong dung

Khi san xuit LCD, nha san xuit da tich hop chip diéu khién (HD44780) bén trong
16p vd va chi dua cac chan giao tiép can thiét. Cac chan nay dugc danh s6 thu tu va dat
tén nhu hinh 4.1.4.2 :

————————— e
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O

NN

Hinh 4.1.4.2 : So' @6 chan ciia LCD

Chirc nang cdc chin

Chan Tén (Chuc ning

1 VsS Chan ndi dit cho LCD, khi thiét ké mach ta ndi chan nay voi GND cua
mach di€u khién

> VDD Chan cap ngudn cho LCD, khi thiét ké mach ta ndi chan nay véi VCC=5V
ctia mach diéu khién

3 Vee [Chan nay dung dé diéu chinh d6 twong phan ciia LCD.
Chan chon thanh ghi (Register select). N&i chan RS voéi logic “0” (GND)
hoac logic “1” (VCC) dé chon thanh ghi.

4 RS 4 Logic “0”: Bus DB0-DB7 s& ndi voi thanh ghi 1énh IR ctiia LCD (& ché d6
“ghi” - write) hodc ndi voi bd dém dia chi cua LCD (& ché do “doc” - read)
+ Logic “1”: Bus DB0-DB7 sé& ni v6i thanh ghi dit liéu DR bén trong LCD.

5 RIW Chan chon ché d¢ doc/ghi (Read/Write). N6i chan R/W vdi logic “0” dé
LCD hoat
dong o ché do ghi, hoac ndi véi logic “1” dé LCD & ché do doc.
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Chan cho phép (Enable). Sau khi cac tin hiéu duoc dat 1én bus DB0-DB7,
cac 1€énh chi dugc chap nhan khi c6 1 xung cho phép cua chan E.

+ O ché d6 ghi: Dit liéu & bus s& duoc LCD chuyén vao(chip nhan) thanh
6 E lohi bén trong né khi phat hién mot xung (high-to-low transition) cta tin hiéu
chan E.

+ O ché d6 doc: Dit liéu s& duge LCD xuét ra DB0-DB7 khi phat hién canh
1én (low-

to-high transition) ¢ chan E va dugc LCD giir & bus dén khi nao chan E
xubng muc thap.

Tém duong cua bus dit liéu dung dé trao doi théng tin vé6i MPU. C6 2
ché do su.
DBO0-dung 8 dudng bus nay :

7-14 DB7

+ Ché d6 8 bit : Dit liéu duoc truyén trén ca 8 duong, vdi bit MSB 1a bit DB7.

+ Ché d6 4 bit : Dit liéu dugc truyén trén 4 dudng tir DB4 t¢i DB7, bit MSB
la DB7

Bang 4.1.4.1 : Churc nang cac chan cua LCD

* Ghi chu : O ché do “doc”, nghia 1a MPU s& doc thong tin tir LCD thong qua cac chan
DBx.

Con khi & ché d6 “ghi”, nghia 1a MPU xuat thong tin diéu khién cho LCD thong qua céc
chan DBx.

So dé khéi ciia HD44780

Pé hiéu ré hon chic ning cac chan va hoat dong cua chung, ta tim hiéu so qua chip
HD44780 thong qua cac khéi co ban ctia nd.
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0SC1 0sc2 - CL1
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Hinh 4.1.4.3 : So d6 khoi ciia HD44780
Cac thanh ghi
Chip HD44780 c6 2 thanh ghi 8 bit quan trong : Thanh ghi 1énh IR (Instructor
Register) va thanh ghi dir li¢u DR (Data Register)

- Thanh ghi IR : Pé diéu khién LCD, nguoi dung phai “ra 1énh” thong qua tam dudng
bus DB0-DB7. Mdi 1énh duoc nha san xuit LCD danh dija chi ro rang. Nguoi dung chi
viéc cung cap diachi 1énh bang cach nap vao thanh ghi IR. Nghia 1a, khi ta nap vao
thanh ghi IR mot chudi 8 bit, chip HD44780 s& tra bang ma 1énh tai dia chi ma IR cung
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cép va thuc hién 1€nh do.

VD : Lénh “hién thi man hinh” c6 dia chi 1énh 12 00001100 (DB7...DB

Lénh “hién thi man hinh va con tr6” ¢6 ma 1énh 1a 00001110

- Thanh ghi DR : Thanh ghi DR dung dé chta dir liéu 8 bit dé ghi vao ving RAM
DDRAM hoic CGRAM (¢ ché d6 ghi) hoic dung dé chua dit liéu tir 2 ving RAM nay
gdi ra cho MPU (¢ ché do doc). Nghia la, khi MPU ghi thong tin vao DR, mach ndi
bén trong chip s€ tu dong ghi thong tin nay vao DDRAM hoac CGRAM. Hoac khi
thong tin vé dia chi dugc ghi vao IR, dit lidu ¢ dia chi nay trong ving RAM ndi cua
HD44780 s& dugc chuyén ra DR dé truyén cho MPU.

[1Bang cach diéu khién chan RS va R/W chiing ta c6 thé chuyén qua lai giit 2 thanh ghi
nay khi giao tiép v6i MPU. Bang sau day tom tit lai cac thiét 1ap d6i voi hai chan RS va
R/W theo muc dich giao tiép.

RS R/W Khi cin

0 0 Ghi vao thanh ghi IR dé ra 1énh cho LCD (VD: can display
clear,...)

0o | Doc co ban 6 DB7 va gia tri cia bo dém dia chi & DBO-

1 0 Ghi vao thanh ghi DR

1 1 Doc dir li¢u tir DR

Bang 4.1.4.2 : Chirc nang chan RS va R/W theo muc dich sw dung

Uz

- tinhchinh

WEE
pnln]
NEE]

14 LCD 1
D7 3 [CO2
D& 5 [CO3
D3 147 [ch4
T [CO&
b3 D&
D2 5 ——
D1 =
D0 [
Els
R [ R2
E
2
1

LCD 2x16

oy =

Hinh 4.1.4.4 : So do6 mach hién th
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Hinh 4.1.4.5 : Mach hién thi LCD

4.1.5. Thiét ké khéi cong suit

Hé thong truyén dong 1a hé thong rat quan trong, roobot di chuyén dugc nho hé thong
truyén dong nay, ma chu yéu 1a hé théng truyén dong cho dong co DC.

bPong co DC co rat nhiéu loai, mdi loai c6 mot dic tinh riéng vé tan sb cling nhu tbe do
dan dén viéc diéu khién chung cling khac nhau.Mic dau khéac nhau vé kich thudc, kiéu
dang, mau sic nhung nhin chung c6 3 loai co ban:DC motor, Stepper Motor, Servo
Motor.

Nhung ¢ day chi dung dong co DC .Céu tao vvzé co ban gém bo phan ding yén co6 nam
cham vinh ctru dugc goi 1a stator,bg phan chuyén dong dugc goi 1a roto.

=
C 3

Hinh 4.1.5.1 : So' d6 khéi mach DC motor
Pic tinh ky thuat chil yéu 13 moment ngiu luc thip va tbc 6 quay cao,nhung ma hau
hét robot chay véi toc do thap va moment ngau lyc cao.Do d6 trén dong co DC ta lap bo
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phan dé giam toc do,bo phan nay dugc goi 1a hop sé,nham giam téc do quay va ting
moment ngau luc.

Pé didu khién téc do DC thi c6 nhiéu phuong phap diéu khién nhu dung cau H,hay két
hop role va feet.O day em dung feet két hop véi role dé diéu khién chiéu quay va téc do
dong co DC.

Role 13 thiét bi dién chuyén dong cat mach dlen,gom c6 cudn day va h¢ thong tiép diém
thuong kin va hd.Va em chon role ORMROM dé sir dung trong viéc dao chiéu dong co.

So d6 nguyén 1y role.

Nguyén ly hoat dong:Khi c6 dong dlen chay trong cudn day s€ sinh ra lyc di¢n dong du
16n dé hut cac tiép cua role.
b
|
S
I

.a.

u-—CL

Hinh 4.1.5.2 : Khéi role
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Thiét ké mach diéu khién dgng co:
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Hinh 4.1.5.3 : So do khoi mach diéu khién
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Hinh 4.1.5.4 : So' @6 nguyén Iy mach cdch ly
Tinh toan thong s trong mach:
+ Dong di vao PIC (chan DKPWM) thuong 1a 10mA,dé led D22 sang binh thuong thi
ap 2-3 V cong véi ap trén optoPC817 1a 1.2-1.4 V => tinh dugc gia tri dién tréd R29 nhu
sau:

3-1,2-28
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+ Opto PC817 c6 nhi€ém vu cach ly mach dong luc va mach diéu khién.ULN2803 1a
céng dao, co6 nhi€ém vu déo tin hi¢u cho phu hop dé diéu khién mach lyc.So d6 dugc mic
theo datasheet .Cau tric bén trong nhu hinh duéi.

+ Tin hiéu sau khi qua ULN2803 s& kich cho md transtor va cép dién cho cudn day

cua role.
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Hinh 4.1.5.5 : So @6 khoi ULN2803
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Hinh 4.1.5.6 : So' dé nguyén Iy mach cong sudt

Mach kich dung hai transitor pnp va npn mic E chung cting v&i mot s6 linh kién phu dé

1am cho mach 6n dinh hon.
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Diot D24 va D26 14 hai con diot méc nhu vay dé tranh hién tuong trung dan, con dién
trg cong suat 2W R24,R26 330Q 1a dién tro dung dé xa dién 4p tan du khi kich gitp Feet
dong cat tét hon vi trong khi dong cat véi tin sb cao.

D88 va D89 1a hai con diot chong dong nguogc cho feet .

Dé diéu khién tdc do ctia dong co thi ta chi can thay d6i dién ap cua DC,str dung
phuong phép thay d6i do rong xung,diéu xung PWM .

PWM Control

1
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Ov
- _slm Duty Cycle
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80% Duty Cycle

Hinh 4.1.5.7 : Song ra PWM
Ung v6i mot gid tri ctia Duty s& c6 mot tdc d6 nhat dinh,gia tri duty nay duoc thay ddi &
trong chuong trinh.
4.1.6. Encoder va iwrng dung
Encoder muc dich dung ,dé quan ly vi tri goc cua mot dia quay, dia quay co thé 1a
banh xe, truc dong co, hodc bat ky thiét bi quay nao cép )Eéc‘dinh vi tri goc. Pia quay duoc
chia theo 1/4 vong,1/8 vong, hoac 1/n vong, tuy theo s6 16 ndm trén encoder

Hinh 4.1.6.1 : Cau tao dia encoder
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Nguyén ly hoat dong co ban cuia encoder, Led va 19.
Nguyén 1y co ban cta encoder, d6 1a mot dia tron xoay,quay quanh truc.Trén dia c6 cac 16
(rinh).Nguoi ta dung mot dén led dé chiéu 1én mat dia.Khi dia quay, chd khong co 15
(ranh),dén led khong chiéu xuyén qua duoc,chd ¢ 15(rdnh),dén led s& chiéu xuyén qua.
Khi do, phia mat bén kia cua dia, nguoi ta dat mdt con mit thu. Vi cac tin hiéu c6, hodc
khong c6 anh sang chiéu qua,ngudi ta ghi nhan dugc dén led ¢ chiéu qua 156 hay khong.
Khi truc quay,gia st trén dia chi c6 mot 16 duy nhét, ¢t mdi 1an con mat thu nhan duoc tin
hiéu dén led, thi c6 nghia 13 dia d3 quay duoc mot vong.Day 1a nguyén 1y rat co ban cua
encoder.
Tuy nhién,nhirng vin dé duogc dit ra 13,]am sao dé xac dinh chinh x4c hon vi tri cta dia
quay (min hon) va lam thé nao de xéac dinh duoc dia dang quay theo chiéu nao?D6 chinh
1a van dé dé ching ta tim hiéu vé encoder. Hinh sau s& minh hoa nguyén 1y co ban cia
hoat dong encoder.

Lagl
ML “
(lamp, LED)

Rotating Statt '
dask
Hinh 4.1.6.2: Nguyén ly hoat dong cua encoder
Ta thay trong hinh trén,c6 mot dia mask, khong quay, d6 1a dia cb dinh, thuc ra 1a dé che
khe hep anh sang di qua, giip cho viéc doc encoder dugc chinh xac hon ma th6i.Ching ta
khong dé cap dén dia mat na nay ¢ day.

Vén dé chung ta s& quan tim & day,chinh 13 vin dé vé d6 min cua encoder, c6 nghia la
lam thé nao biét dia da quay 1/2 vong, 1/4 vong, 1/8 vong hay 1/n vong, chtr khong phai
chi biét dia di quay dwgc mot vong.

Quay lai bai toan co ban vé bit va sd bit, chiing ta xem xét vin dé theo mot cach hoan
toan toan hoc .V&i mot sd nhi phan c6 2 chir 30, chung ta sé c¢6 00, 01, 10, 11, tac 1 a 4
trang thai. Diéu d6 c6 nghia 14 voi 2 chir sb, chiing ta c6 thé chia dia encoder th anh 4 phan
bang nhau. Va khi quay,chung ta s€ xac dinh dugc d chinh xac dén 1/4 vong. Tuong tu
nhu vay, néu v6i mot sé co n chir s, chiing ta s& xac dinh duoc do chinh xac dén 1/(2”n)

vong.
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Hinh 4.1.6.3 : dia encoder

O day, em dua ra vi du vdi dia encoder c6 2 vong dia. Ching ta s& thdy rang, & vong
trong cung, c6 mot ranh rong bang 1/2 dia. Vong phia ngoai, s& c¢6 2 ranh ndm d6i dién
nhau.Nhu vy, chung ta can 2 dén led dé phat xuyén qua 2 vong 15, va 2 dén thu. Gia sir &
vong 15 thur nhit (trong cung), dén doc dang nim & vi tri ¢6 16 hd, thi tin hiéu nhan duogc
tir con mat thu s& 1a 1. Va & vong 13 thir hai, thi ching ta dang 6 vi tri khong co 16, nhu
vay con mat thu vong 2 s& doc dugc gia tri 0.Va nhu vay, voi s6 10, chang ta xac dinh
dugc encoder dang nam & goc phan tu ndo, ciing co nghia la ching ta quan ly duoc do
chinh xéc cua dia quay dén 1/4 vong.Trong vi du trén, néu dén Led doc dugc 10, thi vi tri
ciia LED phai ndm trong goc phan tu the hai,phia trén,bén trai. Két qua, néu dia encoder
c6 dén 10 vong 10, thi chung ta s& quan 1y duoc dén 1/(2710) tirc 1a dén 1/1024
vong.Hay nguoi ta néi 1a do phan gidi cua encoder 1a 1024 xung trén vong (pulse per
revolution - ppr).

Ung dung encoder trong trong viéc do khoang cach duong di ciia Robot.

Hinh 4.1.6.4 : Hinh dang bén ngoai cua encoder
Trong Robocon, ta thuong sir dung incremental encoder (encoder tuong dbi) hay con
goi 1a rotary encoder. Muc dich cua viéc sir dung encoder trong robot la dém sb
vong quay dé tinh sb vong quay cua dong co (banh xe), tir 6 suy ra quang duong di
chuyén va va c6 hudng diéu chinh tdc d6 cia robot.
Str dung PIC dé nhédn va dém xung tir encoder
Pé nhan xung tir encoder, ta c6 thé sir dung ngat ngoai, ngit timer hoic don gian 1a
tham do murc logic ctia cac chan vi diéu khién mot cach lién tuc. Phan sau day gidi thiéu
cach nhan va dém xung cta PIC16F877A dung ngat ngoai BO (ndi v4i kénh A cua
encoder) va chan B1 (ndi voi kénh B cuia encoder). Ta c6 thé 1am twong tu ddi v6i cac
cach nhan xung khac.
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Khoi tao ngét ngoai theo canh Ién tai chan BO:
Code:
ext_int_edge(0,L_TO H); //Ngat canh lén tai RBO
enable_interrupts(INT EXT); / Cho phép ngét ngoai
enable_interrupts(GLOBAL); // Cho phép ngit toan cuc
Chuong trinh con phuc vu ngat:
Code:
#int EXT
void EXT isr(void) /Chuong trinh dugc goi khi co6 tdc dong canh 1én tai chan B0
{
if (RB1==1) pulse++;
else pulse--;

// Néu kénh B mtc cao thi ting gia tri xung thém 1
// Néu kénh B mtrc cao thi giam gia tri xung xudng

1
Tt gid tri xung tinh duogc tai cac thoi di€m ta co6 thé tinh ra cac thong s6 mong muon.
4.1.7. Keét qua dat duoc.
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Hinh 4.1.7.1 : So @6 nguyén 1y mach diéu khién robot
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Hinh 4.1.7.2 : So dé lay out mach diéu khién robot
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Hinh 4.1.7.3 : Mach diéu khién robo
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Hinh 4.1.7.4 : Mach diéu khién ldp trén robo
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4.2. Thiét ké module giao tiép may tinh.
4.2.1. So do khoi ciia mach giao tiép :

VDK PIC )
(USART ) )

PC

A 4
A

Max232

Hinh 4.2.1.1: So d6 khéi mach giao tiép

Max232 dung dé chuyén doi mirc dién ap cua vi diéu khién cho tuong thich voi dién ap
cua PC.

So do chin ciia max232 :

Top View

iz Yeu L
1l v
C1+E EVCC T sl saaaa f-‘?f‘:‘
Il Mz s
W oo Wl e

ct-[2] s |14 Trour [-—i D’—““L}
T2 > TaouT

c2+[4] maxsz2  [13 RN ™"

CZ-E E R1OUT 12 | mour 1 mmf s
v-[¢] 1] TNz I
L L S Fam| s
TEOUTE E T2IN "
Rain[8] 9] RoouT -
J=_||
DIP/SO CH CAN BE RETURNED TO ETHER o 0 GROUD

Hinh 4.2.1.2: So' dé chén ciia ic Max232

Vi mach max232 chuyén d6i mirc TTL & ngd vao thanh mutc +10V hodc -10V & phia

truyén va cac murc +3V...+15V hodc -3V...-15V thanh mtc TTL & phia nhan.

4.2.2. So dé mach nguyén Ii :
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Hinh 4.2.2.1: So @6 nguyén 1y module giao tiép
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Hinh 4.2.2.2 : So do6 nguyén li khoi tiép mdy tinh
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4.2.3.  Qud trinh truyén nhén ciia PIC véi PC :

Trong PIC16F877A co nhiéu ché do truyén nhan khac nhau: ché d6 truyén nhan
dung bit 9 dé dinh chén 1é, hay cho mang VDK 1 master va nhiéu slave. Va ché do
chuyén dong bo tmg dung cho viéc giao tiép voi A/D, D/A hay véi cac EEPRO. Va tat
nhién cac ché do nay sé& duoc thiét 1ap boi cac bit trong thanh ghi TXSTA, va TCSTA.
Tuy nhién trong tutorial nay chi xin gidi thiéu ché d6 truyén va nhan 8 bit giao tiép voi
PC mdt trong cac churc nang cua b AUSART cua PIC.
4.2.3.1. Qud trinh truyén dir li¢u:

Trong PIC16F877A dé nhan biét dugc dir liéu truyén t6i ngudi ta dung bit co
RCIF trong thanh ghi PIR1. Nhu vay khi thanh ghi dém dit li€u chira dit li¢u thi RCIF s&
duoc dua 1én 1. Va chinh cd nay cho phép PIC16F877A c6 hai phuong thirc dé nhan biét
lac nao co dir lidu truyén toi. Str dung ngdt va sir dung kiéu Polling ( quay vong ).

Kiéu Polling: lién tuc kiém tra c& RCIF néu =1 thi doc dit liéu: Phuong thirc nay
c¢6 wu diém d& 1ap trinh , ph hop véi nhitng tmg dung nho.

Kiéu dung ngit: duogc thiét 1ap bang cach cho RCIE= 1 dé cho phép ngit. Tuc la
mdi khi ¢6 dir liéu truyén téi RCREG thi sinh ra mot ngit va PIC s& tam dimg chuong
trinh hién thoi dé xir ly dir li€u vira nhan dugc. Cach nay chu yéu duoc st dung .Nhu vay
cac bude cho qua trinh nhan dir liéu cta qua trinh st dung INTERUPT bao gom:

1. Khoi tao téc do baud: ¢ thanh ghi SPBRG. Cho SPBRG = 25, BRGH =1 tng
voi toe d6 9600 ( thach anh 4M).

2. Cho phép qua trinh truyén khong ddéng bo bang cach thiét 1ap SPEN = 1,
SYNC= 0;

3. Cho phép ngit qua trinh nhén dit liéu: RCIE=1

4 Cho phép nhén dir liéu : CREN = 1

5. Cho phép ngit toan cuc bang viéc GIE =1, PEIE = 1 ( GIE, PEIE trong thanh
ghi INTCON )

6. Xtr Iy cac phan khac chuong trinh khi c6 ngit xdy ra thi xtr Iy dir liéu.

4.2.3.2. Quad trinh nhdn dir liéu :
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Trong qué trinh truyén dit liéu ciing c6 hai ché d6 sir dung ngat va Polling , tuy
nhién qua trinh truyén dit liéu 1én PC khong phai 13 thoi diém bat ky ma dat duéi sy kiém
soat cua chuong trinh cho nén ngudi ta thuong str dung kiéu polling khi can truyén thi
truyén di. Nhu vay cac budc cho qua trinh thiét 1ap ngat:

1. Khoi tao tée d6 baud: ¢ thanh ghi SPBRG. Cho SPBRG =25, BRGH =1 ung
v6i toe do 9600 ( thach anh 4M)

2. Cho phép qua trinh truyén khong dong bo bang cach thiét 1ap SPEN = 1,
SYNC=0;

3. Cho phép truyén dit liéu bang cach thiét 1ap bit TXEN = I;

4. Khi can truyén dir liéu chi can Load dir liéu d6 1én TXREG.
4.2.4. Két qua dat dwoc.
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Hinh 4.3.1 : So doi mach layout khéi tiép may tinh
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Hinh 4.3.2 : So doi mach lay _out khoi tiép may tinh
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' CHUON Gs: ‘ ‘
CAU TRUC VA THIET KE PHAN MEM

5.1.  Chwong trinh giao dién PC ding phan mém Visual Basic:
5.1.1. Chwong trinh Visual Basic.

Public Class frmThihanh

Dim count As Byte =0

Dim count 2 As Byte=0

Dim count 1 As Byte =0

'Dim array_2(20) As Byte

Dim array 1(10) As Byte

Dim tn As Byte =0

Private Sub FormThihanh Load(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles

MyBase.Load

If SerialPort1.IsOpen Then SerialPort1.Close()
SerialPort1.Open()

End Sub

Private Sub btn10_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles btn10.Click
count = count + 1
btn10.Text = count
IblToadoX. Text="X="& 0
IblToadoY.Text="Y =" & 1
txtCactoadovuanhap.Text = txtCactoadovuanhap.Text & "01; "
btn10.BackColor = Color.Green
‘array_1(count- 1)="10"
'txtNhaptoado.Text = array_1(count - 1)
End Sub

Private Sub btn00_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles btn00.Click
count = count + 1
btn00.Text = count
IblToadoX.Text="X="& 0
IblToadoY.Text="Y =" & 0
txtCactoadovuanhap.Text = txtCactoadovuanhap.Text & "00; "
btn00.BackColor = Color.Green
'array_1(count - 1) ="00"
End Sub

Private Sub btn01_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles btn01.Click
count = count + 1
btn01.Text = count
IblToadoX.Text="X="& 1
IblToadoY.Text="Y =" & 0
txtCactoadovuanhap.Text = txtCactoadovuanhap.Text & "10; "
btn01.BackColor = Color.Green
‘array_1(count- 1)="01"
End Sub

Private Sub btn02_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles btn02.Click
count = count + 1
btn02.Text = count
IblToadoX.Text="X="& 2
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IblToadoY.Text="Y ="& 0
txtCactoadovuanhap.Text = txtCactoadovuanhap.Text & "20; "
btn02.BackColor = Color.Green
‘array_1(count - 1)="02"
End Sub

Private Sub btn03_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles btn03.Click
count = count + 1
btn03.Text = count
IblToadoX.Text="X="& 3
IblToadoY.Text="Y ="& 0
txtCactoadovuanhap.Text = txtCactoadovuanhap.Text & "30; "
btn03.BackColor = Color.Green
‘array_1(count - 1) ="03"
End Sub

Private Sub btn04_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles btn04.Click
count = count + 1
btn04.Text = count
IblToadoX.Text="X =" & 4
IblToadoY.Text="Y =" & 0
txtCactoadovuanhap.Text = txtCactoadovuanhap.Text & "40; "
btn04.BackColor = Color.Green
'array_1(count - 1) ="04"
End Sub

Private Sub btnl1_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles btn11.Click
count = count + 1
btn11.Text = count
IblToadoX.Text="X="& 1
IblToadoY.Text="Y =" & 1
txtCactoadovuanhap.Text = txtCactoadovuanhap.Text & "11; "
btn11.BackColor = Color.Green
‘array_1(count-1)="11"
End Sub

Private Sub btn12_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles btn12.Click
count = count + 1
btn12.Text = count
IblToadoX.Text="X="& 2
IblToadoY.Text="Y =" & 1
txtCactoadovuanhap.Text = txtCactoadovuanhap.Text & "21; "
btn12.BackColor = Color.Green
‘array_1(count - 1) ="12"
End Sub

Private Sub btn13_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles btn13.Click
count = count + 1
btn13.Text = count
IblToadoX.Text="X="& 3
IblToadoY.Text="Y =" & 1
txtCactoadovuanhap.Text = txtCactoadovuanhap.Text & "31; "
btn13.BackColor = Color.Green
‘array 1(count - 1)="13"
End Sub

Private Sub btn14_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles btn14.Click
count = count + 1
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btn14.Text = count
IblToadoX.Text="X =" & 4
IblToadoY.Text="Y =" & 1
txtCactoadovuanhap.Text = txtCactoadovuanhap.Text & "41; "
btn14.BackColor = Color.Green
‘array_1(count - 1)="14"
End Sub

Private Sub btn20_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles btn20.Click
count = count + 1
btn20.Text = count
IblToadoX.Text="X="& 0
IblToadoY.Text="Y =" & 2
txtCactoadovuanhap.Text = txtCactoadovuanhap.Text & "02; "
btn20.BackColor = Color.Green
‘array 1(count - 1) ="20"
End Sub

Private Sub btn21_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles btn21.Click
count = count + 1
btn21.Text = count
IblToadoX.Text="X="& 1
IblToadoY.Text="Y =" & 2
txtCactoadovuanhap.Text = txtCactoadovuanhap.Text & "12; "
btn21.BackColor = Color.Green
‘array_1(count- 1)="21"
End Sub

Private Sub btn22 Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles btn22.Click
count = count + 1
btn22.Text = count
IblToadoX.Text="X =" & 2
IblToadoY.Text="Y =" & 2
txtCactoadovuanhap.Text = txtCactoadovuanhap.Text & "22; "
btn22.BackColor = Color.Green
‘array_1(count - 1)="22"
End Sub

Private Sub btn23_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles btn23.Click
count = count + 1
btn23.Text = count
IblToadoX.Text="X="& 3
IblToadoY.Text="Y =" & 2
txtCactoadovuanhap.Text = txtCactoadovuanhap.Text & "32; "
btn23.BackColor = Color.Green
‘array_1(count - 1)="23"
End Sub

Private Sub btn24 Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles btn24.Click
count = count + 1
btn24.Text = count
IblToadoX.Text="X="& 4
IblToadoY.Text="Y =" & 2
txtCactoadovuanhap.Text = txtCactoadovuanhap.Text & "42; "
btn24.BackColor = Color.Green
‘array_1(count - 1) ="24"
End Sub
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Private Sub btn30_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles btn30.Click
count = count + 1
btn30.Text = count
IblToadoX.Text="X="& 0
IblToadoY.Text="Y ="&3
txtCactoadovuanhap.Text = txtCactoadovuanhap.Text & "03; "
btn30.BackColor = Color.Green
‘array_1(count - 1) ="30"
End Sub

Private Sub btn31_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles btn31.Click
count = count + 1
btn31.Text = count
IblToadoX.Text="X="& 1
IblToadoY.Text="Y ="& 3
txtCactoadovuanhap.Text = txtCactoadovuanhap.Text & "13; "
btn31.BackColor = Color.Green
‘array_1(count - 1) ="31"
End Sub

Private Sub btn32_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles btn32.Click
count = count + 1
btn32.Text = count
IblToadoX.Text="X =" & 2
IblToadoY.Text="Y =" & 3
txtCactoadovuanhap.Text = txtCactoadovuanhap.Text & "23; "
btn32.BackColor = Color.Green
'array_1(count - 1) ="32"
End Sub

Private Sub btn33_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles btn33.Click
count = count + 1
btn33.Text = count
IblToadoX.Text="X="& 3
IblToadoY.Text="Y =" & 3
txtCactoadovuanhap.Text = txtCactoadovuanhap.Text & "33; "
btn33.BackColor = Color.Green
'array_1(count - 1) ="33"
End Sub

Private Sub btn34_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles btn34.Click
count = count + 1
btn34.Text = count
IblToadoX.Text="X =" & 4
IblToadoY.Text="Y ="& 3
txtCactoadovuanhap.Text = txtCactoadovuanhap.Text & "43; "
btn34.BackColor = Color.Green
‘array_1(count - 1) ="34"
End Sub

Private Sub btn40_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles btn40.Click
count = count + 1
btn40.Text = count
IblToadoX.Text="X="& 0
IblToadoY.Text="Y =" & 4
txtCactoadovuanhap.Text = txtCactoadovuanhap.Text & "04; "
btn40.BackColor = Color.Green
End Sub
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Private Sub btn41_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles btn41.Click
count = count + 1
btn41.Text = count
IblToadoX.Text="X="& 1
IblToadoY.Text="Y =" & 4
txtCactoadovuanhap.Text = txtCactoadovuanhap.Text & "14; "
btn41.BackColor = Color.Green
'array_1(count - 1) ="41"
End Sub

Private Sub btn42_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles btn42.Click
count = count + 1
btn42.Text = count
IblToadoX.Text="X="& 2
IblToadoY.Text="Y =" & 4
txtCactoadovuanhap.Text = txtCactoadovuanhap.Text & "24; "
btn42.BackColor = Color.Green
‘array_1(count - 1) ="42"
End Sub

Private Sub btn43_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles btn43.Click
count = count + 1
btn43.Text = count
IblToadoX.Text="X="& 3
IblToadoY.Text="Y =" & 4
txtCactoadovuanhap.Text = txtCactoadovuanhap.Text & "34; "
btn43.BackColor = Color.Green
‘array_1(count - 1) ="43"
End Sub

Private Sub btn44_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles btn44.Click
count = count + 1
btn44.Text = count
IblToadoX.Text="X =" & 4
IblToadoY.Text="Y =" & 4
txtCactoadovuanhap.Text = txtCactoadovuanhap.Text & "44; "
btn44.BackColor = Color.Green
‘array_1(count - 1) ="44"
End Sub

Private Sub btn50_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles btn50.Click
count = count + 1
btn50.Text = count
IblToadoX. Text="X="& 0
IblToadoY.Text="Y ="& 5
txtCactoadovuanhap.Text = txtCactoadovuanhap.Text & "05; "
btn50.BackColor = Color.Green
‘array_1(count - 1)="50"
End Sub

Private Sub btn51_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles btn51.Click
count = count + 1
btn51.Text = count
IblToadoX.Text="X="& 1
IblToadoY.Text="Y="& 5
txtCactoadovuanhap.Text = txtCactoadovuanhap.Text & "15; "
btn51.BackColor = Color.Green
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‘array 1(count - 1)="51"
End Sub

Private Sub btn52_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles btn52.Click
count = count + 1
btn52.Text = count
IblToadoX.Text="X="& 2
IblToadoY.Text="Y =" & 5
txtCactoadovuanhap.Text = txtCactoadovuanhap.Text & "25; "
btn52.BackColor = Color.Green
‘array_1(count - 1)="52"
End Sub

Private Sub btn53_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles btn53.Click
count = count + 1
btn53.Text = count
IblToadoX.Text="X="& 3
IblToadoY.Text="Y =" & 5
txtCactoadovuanhap.Text = txtCactoadovuanhap.Text & "35; "
btn53.BackColor = Color.Green
'array_1(count - 1) ="53"
End Sub

Private Sub btn54_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles btn54.Click
count = count + 1
btn54.Text =
IblToadoX.Text="X =" & 4
IblToadoY.Text="Y =" & 5
txtCactoadovuanhap.Text = txtCactoadovuanhap.Text & "45; "
btn54.BackColor = Color.Green
'array_1(count - 1) ="54"
End Sub

Private Sub txtNhaptoado_TextChanged(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles txtNhaptoado.TextChanged
count 1 =count 1+1
If count 1 =1 Then
'txtCactoadovuanhap.Text = txtCactoadovuanhap.Text & txtNhaptoado.Text
End If

If count 1 =2 Then
txtCactoadovuanhap.Text = txtCactoadovuanhap.Text & txtNhaptoado.Text & "; "
'array_1(count_2) = txtNhaptoado.Text
'‘count_2 = count 2 + 1
array 1(0) = txtNhaptoado.Text
txtNhaptoado.Clear()
count 1 =0
count 2=count 2+ 1
Select Case array 1(0)

Case 0
btn00.Text = count 2
IblToadoX. Text="X="& 0
IblToadoY.Text="Y ="& 0
btn00.BackColor = Color.Green
Case 1
btn10.Text = count 2
IblToadoX.Text="X="& 0
IblToadoY.Text="Y =" & 1
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btn10.BackColor = Color.Green
Case 2
btn20.Text = count 2
IblToadoX.Text="X="& 0
IblToadoY.Text="Y =" & 2
btn20.BackColor = Color.Green
Case 3
btn30.Text = count 2
IblToadoX.Text="X="& 0
IblToadoY.Text="Y =" & 3
btn30.BackColor = Color.Green
Case 4
btn40.Text = count 2
IblToadoX.Text="X="& 0
IblToadoY.Text="Y =" & 4
btn40.BackColor = Color.Green
Case 5
btn50.Text = count_2
IblToadoX.Text="X="& 0
IblToadoY.Text="Y ="& 5
btn50.BackColor = Color.Green
Case 10
btn01.Text = count 2
IblToadoX.Text="X="& 1
IblToadoY.Text="Y ="& 0
btn01.BackColor = Color.Green
Case 11
btnl1.Text = count 2
IblToadoX.Text="X="& 1
IblToadoY.Text="Y ="& 1
btnl1.BackColor = Color.Green
Case 12
btn21.Text = count 2
IblToadoX.Text="X="& 1
IblToadoY.Text="Y =" & 2
btn21.BackColor = Color.Green
Case 13
btn31.Text = count 2
IblToadoX.Text="X="& 1
IblToadoY.Text="Y =" & 3
btn31.BackColor = Color.Green
Case 14
btn41.Text = count 2
IblToadoX.Text="X="& 1
IblToadoY.Text="Y =" & 4
btn41.BackColor = Color.Green
Case 15
btn51.Text = count 2
IblToadoX.Text="X="& 1
IblToadoY.Text="Y ="& 5
btn51.BackColor = Color.Green
Case 20
btn02.Text = count 2
IblToadoX.Text="X="& 2
IblToadoY.Text="Y =" & 0
btn02.BackColor = Color.Green
Case 21
btn12.Text = count 2
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IblToadoX.Text="X="& 2
IblToadoY.Text="Y ="& 1
btn12.BackColor = Color.Green
Case 22
btn22.Text = count 2
IblToadoX.Text="X="& 2
IblToadoY.Text="Y =" & 2
btn22.BackColor = Color.Green
Case 23
btn32.Text = count 2
IblToadoX.Text="X="& 2
IblToadoY.Text="Y ="& 3
btn32.BackColor = Color.Green
Case 24
btn42.Text = count 2
IblToadoX.Text="X="& 2
IblToadoY.Text="Y =" & 4
btn42.BackColor = Color.Green
Case 25
btn52.Text = count 2
IblToadoX.Text="X="& 2
IblToadoY.Text="Y ="& 5
btn52.BackColor = Color.Green
Case 30
btn03.Text = count_2
IblToadoX.Text="X="& 3
IblToadoY.Text="Y ="& 0
btn03.BackColor = Color.Green
Case 31
btn13.Text = count 2
IblToadoX.Text="X="& 3
IblToadoY.Text="Y ="& 1
btn13.BackColor = Color.Green
Case 32
btn23.Text = count 2
IblToadoX.Text="X="& 3
IblToadoY.Text="Y =" & 2
btn23.BackColor = Color.Green
Case 33
btn33.Text = count 2
IblToadoX.Text="X="& 3
IblToadoY.Text="Y ="& 3
btn33.BackColor = Color.Green
Case 34
btn43.Text = count 2
IblToadoX.Text="X="& 3
IblToadoY.Text="Y ="& 4
btn43.BackColor = Color.Green
Case 35
btn53.Text = count 2
IblToadoX.Text="X="& 3
IblToadoY.Text="Y ="& 5
btn53.BackColor = Color.Green
Case 40
btn04.Text = count 2
IblToadoX.Text="X="& 4
IblToadoY.Text="Y ="& 0
btn04.BackColor = Color.Green
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btn14.Text = count 2
IblToadoX.Text="X="& 4
IblToadoY.Text="Y ="& 1
btn14.BackColor = Color.Green
Case 42
btn24.Text = count 2
IblToadoX.Text="X="& 4
IblToadoY.Text="Y =" & 2
btn24.BackColor = Color.Green
Case 43
btn34.Text = count 2
IblToadoX.Text="X="& 4
IblToadoY.Text="Y ="& 3
btn34.BackColor = Color.Green
Case 44
btn44.Text = count_2
IblToadoX.Text="X="& 4
IblToadoY.Text="Y =" & 4
btn44.BackColor = Color.Green
Case 45
btn54.Text = count 2
IblToadoX.Text="X="& 4
IblToadoY.Text="Y="& 5
btn54.BackColor = Color.Green
End Select

End If
End Sub

Private Sub btnKetthuc_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
btnKetthuc.Click
Me.Close()
Me.Dispose()
End Sub

Private Sub btnTruyen_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
btnTruyen.Click
SerialPort1.Write(txtCactoadovuanhap.Text & "@")
'txtCactoadovuanhap.Clear()
count =0
count 1 =0
count 2=0
End Sub

Private Sub txtCactoadovuanhap TextChanged(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles txtCactoadovuanhap.TextChanged

End Sub
Private Sub btnHelp_ Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
btnHelp.Click
'Dim tn As Byte =0
tn=tn+ 1
If (tn=1) Then v
txtTN.Text = "TRQ GIUP: C6 2 cach dé dua toa do tir PC xudng PIC.
1> Nhap cac $6 ¢6 2 chi sb vao 6 NHAP TOA BQ'. Vi du: Ban nhap diém c6 toa do 1a 23, nhu vay diém nay co
hoanh d¢ 1a 2 va tung d¢ 1a 3. 2> Click chudt truc tiép l1én cac nit trén san. "
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End If
If (tn = 2) Then
txtTN.Text=""
tn=0
End If
End Sub
End Class

5.1.2. Giao dién Visual Basic.
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Hinh 5.1.2.1:Giao dién san danh cho ROBOT di chuyén
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Hinh 5.1.2.2:Giao dién Visual Basic.

5.2.  Chwong trinh nhgn dir liéu tiv PC va truyén séng RF:
5.2.1. Chuwong trinh nhdn dir liéu va xu ly toa do cua PICI trén module phdat :
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#include <18F4431.h>
#tuses HS,NOWDT,NOPROTECT,NOLVP
#use delay(clock=20000000)
#use rs232 (baud=9600, xmit=PIN_C6,rcv=PIN_C7)
#include <lcd lib_4bit transmit tn.c>
#bit tx= 0xf84.0 //re0
#define addr Oxaa
int buff[14];// dem cho rf
int count = 0;
int dem = 0;
int nhan = 0, chuyen = 0;
int8 buff pc pic[40];
int8 buff tran rf[10];
int buff pc[]; // dem cho pc, so fan tu cua buff va buff pc bang nhau
void send_data(unsigned char *data);
void transmit_data();
#int_rda
void get data cp()
{
nhan = getc();
if(nhan !=64)
{

nhan =nhan -48;

buff pc pic[dem]= nhan;

dem++;

}

else
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{
chuyen =1;
¥
void send data(unsigned char *data)
{
unsigned char 1,j;
for(i=0;1<35;i++)
{
tx=1;
delay us(416);
tx=0;
delay us(416);
b
delay us(1248);// doi dong bo
tx=1; // start bit
delay us(416);
tx=0;
delay us(416);
for(i=0;1<(dem/4+4);i++)
{
for(j=0;j<8;j++)
{
if((data[1]&0x80)==0x80)
{
tx=1;
delay us(416);

tx=0;
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delay us(416);
}

else
{
tx=0;
delay us(416);
tx=1;
delay us(416);
}
data[i]=data[i]<<1;
¥y
tx=1;
delay us(416);
tx=0;
delay us(416);
delay ms(2);
¥
void transmit_data()
{
int 1;
{
buff][0]=addr;
buff]1]=0x01&addr;
buff[2]=dem/4;
for(i=0;i<dem/4;i++)
{

buff[i+3]= buff tran rffi];
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}
buffldem/4+3]= 0x99;

send_data(buff);

}
delay _ms(1000);

}

void main()
{
char k,m=0,n=0;
set_tris_d(0x00);
set_tris_a(0x01);
set_tris_b(0x00);
set_tris_e(0x00);
enable interrupts(INT RDA);
enable_interrupts(GLOBAL);
LCD _init();
LCD putcmd(0x01);
LCD_ putcmd(0x80);
LCD_putchar("BAT DAU");
while(1)
{
if(chuyen ==1)
{
LCD _init();
LCD putecmd(0x01);
LCD putcmd(0x80);

printf(LCD_putchar,"%d",dem);

104



Do dn tét nghiép GVHD:Trin Thdi Anh Au

delay _ms(1000);
for(k=0;k<(dem/4);k++)
{
buff tran rf[k]=(buff pc pic[n])*10;
buff tran_rf[k]=buff tran rf[k]+ buff pc pic[n+1];
n=nt4;
LCD_putcmd(0x01);
LCD putcmd(0x80);
printf(LCD_putchar,"%d",buff tran_ rf[k]);
delay ms(500);
}
chuyen =0;
n=0;
for(m=0;m<4;m++)
{
transmit_data();
output_high(pin_c0);
delay ms(500);
output_low(pin_c0);
delay ms(500);
b
dem=0;
S
5.2.2. Chwong trinh nhdn dir liéu va xv ly toa dp cia PIC2 trén module thu :
#include <18F4431.h>
#fuses HS,NOWDT,NOPROTECT,NOLVP

#use delay(clock=20000000)
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#include <lcd lib_4bit.c>

#bit rx = 0xf80.0

#define addr Oxaa

#priority extl

#bit i2¢_off=0xfc6.5

#byte fltconfig=0xf6c

#define role phai pin_b0

#define role trai pin_b2

#define thuan 1

#define nghich 0

int getdata[14];

intl rx_bit;

int count=0,count1=0,huong=1;

int k=0;

intl get data(unsigned char *data);
int16 soxung=0,sovach=0;

int rx_toado[10]={0,0,0,0,0,0,0,0,0,0};
int hoanhdo[10]={0,0,0,0,0,0,0,0,0,0};
int tungdo[10]={0,0,0,0,0,0,0,0,0,0};
it vtt =75;

int vtp =74;

int quayxong=0;

byte sensor;

int demvach=0,i=0;

int demvach dau=0;

int demvachquay=0;

int line_status=0;
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void doduong(int vtt,int vtp);

void left motor forward(int value)

{

output_high(pin_b2); //role trai =1 : chay thuan
set pwml duty(value);

}

void right motor forward(int value)

{

output_high(pin_b0); //role phai =1 : chay thuan
set pwm2_duty(value);

}

void left motor reverse(int value)

{

output_low(pin_b2); // role trai = 0 : chay nghich
set pwml duty(value);

}

void right motor_reverse(int value)

{
output low(pin_b0); // ro le phai = 0 : chay nghich
set pwm?2_duty(value);

}

void left motor stop()

{
set pwml _duty(83);

}

void right motor_stop()

{
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set pwm?2_duty(83);
b
// chuong trinh xu ly toc do 2 dong co
//'0: stop, " - " : chay nguoc
void speed (int left motor_speed, int right motor_speed,int
huong banh_trai,int huong banh phai)
{
int left pwm_value=0,right pwm_value=0;
/* Left motor */
if( huong_banh_trai==thuan )
{
left motor forward(left motor speed);
}
else
left motor reverse(left motor speed);
if( huong_banh phai==thuan)
{
right motor forward(right motor speed);
h
else
right motor reverse(right motor speed);
b
int dovachngang(byte sensor)
{
int 1,soled=0;
for (1=0;1<8;1++)
{
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if (bit_test(sensor,i)==0)
soled++;

}

if (soled>3)

return 1;

else

return 0;

}

int dovachquay(byte sensor)
{
int 1,soled=0;
for (1=0;i<8;i++)
{
if (bit_test(sensor,i)==0)
soled++;
¥
if (soled>1)
return 1;
else
return 0;

h
void cuaphai()

{
speed(vtt,vtp,thuan,thuan);
delay ms(100) ;
soxung=0;

while(soxung<=200)
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{
doduong(vtt,vtp);

}
speed(83,83,thuan,thuan);
delay ms(200) ;

//" giua vach

soxung=0;

speed(83,vtp,thuan,nghich);
while(soxung<=(int16)120);
if ((dovachquay(input_d())==0))
{speed(83,vtp,thuan,nghich);
while((dovachquay(input_d())==0));
}
soxung=0;

quayxong=1;

}

void cuatrai()

{

speed(vtt,vtp,thuan,thuan);
delay ms(100) ;

soxung=0;

while(soxung<=200)

{

doduong(vtt,vtp);

}

speed(83,83,thuan,thuan);

delay ms(200) ;
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/I giua vach
soxung=0;
speed(vtt,83,nghich,thuan);
while(soxung<=(int16)130);
if ((dovachquay(input_d())==0))
{speed(vtt,83,nghich,thuan);
while((dovachquay(input_d())==0));
b
quayxong=1;
soxung=0;
}
void quay180()
{
speed(vtt,vtp,thuan,thuan);
delay ms(100) ;
soxung=0;
while(soxung<=40)
{
doduong(vtt,vtp);
}
speed(83,83,thuan,thuan);
delay ms(200) ;
//" giua vach
soxung=0;
speed(vtt,83,thuan,thuan);
while(soxung<=(int16)120);

if ((dovachquay(input_d())==0))
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{speed(vtt,83,thuan,thuan);
while((dovachquay(input_d())==0));
}
speed(83,vtp,thuan,nghich);
soxung=0;
while(soxung<=(int16)120);
if ((dovachquay(input_d())==0))
{speed(83,vtp,thuan,nghich);
while((dovachquay(input_d())==0));
}
soxung=0;
quayxong=1;
if(huong==0) huong=2;
if(huong==1) huong=3;
if(huong==2) huong=0;
if(huong==3) huong=1;
}
void tien()
{
if (dovachngang(input_d())==1)
{
while(dovachngang(input_d())==1);
sovach--;
if(sovach==1) {vtt=76;vtp=75;}
if(sovach==0)
{

speed(83,83,thuan,thuan); //lay qua 1
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delay ms(500);
vtt=75;
vtp=74;

I3
void tientoi(int sv)
{
sovach=sv;
while(sovach)
{
tien();
doduong(vtt,vtp);

i

void nhantoado(buff toado trunggian)

{
int buff toado_trunggian;
hoanhdo[k]=buff toado trunggian/10;
tungdo[k]=buff toado trunggian%]10;
k++;

b

void xulytoado3()

{

for(i=0;i<getdata[2];i++)

{

if(i==0)
{
if(hoanhdo[1]==0) tientoi(tungdo[1]);

else
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{
if(tungdo[ 1]==0) {cuaphai();tientoi(hoanhdo[1]);}
else
{
tientoi(tungdo[1]);
cuaphai();
tientoi(hoanhdo[1]);
I8y
if(i!=0)
{
if(huong==1)
{
if(tungdo[i+1]>tungdol[i])
{
if(hoanhdo[i+1]>hoanhdol[i])
{
tientoi(tungdo[i+1]-tungdol[i]);
cuaphai();
tientoi(hoanhdo[i+1]-hoanhdo[i]);
h
if(hoanhdo[i]==hoanhdo[i+1])
{
tientoi(tungdo[i+1]-tungdo[i]);
h
if(hoanhdo[i+1]<hoanhdol[i])
{

tientoi(tungdo[i+1]-tungdo[i]);
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cuatrai();

tientoi(hoanhdo[i]-hoanhdo[i+1]);

i3
if(tungdo[i+1]==tungdo[i])
{
if(hoanhdo[i+1]>hoanhdo[i])

{

cuaphai();

tientoi(hoanhdo[i+1]-hoanhdo[i]);
§
if(hoanhdo[i+1]<hoanhdo[i])
{
cuatrai();
tientoi(hoanhdo[i]-hoanhdo[i+1]);
¥y
if(tungdo[i+1]<tungdol[i])
{
if(hoanhdo[i+1]>hoanhdo[i])
{
cuaphai();
tientoi(hoanhdo[i+1]-hoanhdo[i]);
cuaphai();
tientoi(tungdo[i]-tungdo[i+1]);
¥
if(hoanhdo[i+1]==hoanhdo[i])
{
quay180();
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huong=3;
tientoi(tungdo[i]-tungdo[i+1]);
}
if(hoanhdo[i+1]<hoanhdo[i])
{
cuatrai();
tientoi(hoanhdo[i]-hoanhdo[i+1]);
cuatrai();
tientoi(tungdo[i]-tungdo[i+1]);
S
if(huong==3)
{
i+
if(tungdo[i+1]<tungdo[i])
{
if(hoanhdo[i+1]<hoanhdo[i])
{
tientoi(tungdo[i]-tungdo[i+1]);
cuaphai();
tientoi(hoanhdo[i]-hoanhdo[i+1]);
b
if(hoanhdo[i]==hoanhdo[i+1])
{
tientoi(tungdo[i]-tungdo[i+1]);
b
if(hoanhdo[i+1]>hoanhdo[i])
{
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tientoi(tungdo[i]-tungdo[i+1]);
cuatrai();

tientoi(hoanhdo[i+1]-hoanhdo[i]);

5
if(tungdo[i+1]==tungdol[i])
{
if(hoanhdo[i+1]<hoanhdol[i])
{
cuaphai();
tientoi(hoanhdo[i]-hoanhdo[i+1]);
h
if(hoanhdo[i+1]>hoanhdo[i])
{
cuatrai();
tientoi(hoanhdo[i+1]-hoanhdo[i]);
Iy
if(tungdo[i+1]>tungdol[i])
{
if(hoanhdo[i+1]<hoanhdol[i])
{
cuaphai();

tientoi(hoanhdo[i]-hoanhdo[i+1]);
cuaphai();
tientoi(tungdo[i+1]-tungdol[i]);
}

if(hoanhdo[i+1]==hoanhdo[i])
{
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quay180();
huong=1;
tientoi(tungdo[i+1]-tungdo[i]);
b
if(hoanhdo[i+1]>hoanhdo[i])
{
cuatrai();
tientoi(hoanhdo[i+1]-hoanhdo[i]);
cuatrai();
tientoi(tungdo[i+1]-tungdo[i]);
I8Y
if(huong==2)
{
if(hoanhdo[i+1]>hoanhdo[i])
{
if(tungdo[i+1]<tungdol[i])
{
tientoi(hoanhdo[i+1]-hoanhdo[i]);
cuaphai();
tientoi(tungdo[i]-tungdo[i+1]);
h
if(tungdo[i]==tungdo[i+1])
{
tientoi(hoanhdo[i]-hoanhdo[i+1]);
h
if(tungdo[i+1]>tungdo[i])
{
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tientoi(hoanhdo[i+1]-hoanhdo[i]);
cuatrai();

tientoi(tungdo[i+1]-tungdo[i]);

I
if(hoanhdo[i+1]==hoanhdol[i])
{
if(tungdo[i+1]<tungdo[i])
{
cuaphai();

tientoi(tungdo[i]-tungdo[i+1]);
b

if(tungdo[i+1]>tungdo[i])
{
cuatrai();
tientoi(tungdo[i+1]-tungdol[i]);
I3

if(hoanhdo[i+1]<hoanhdo[i])
{

if(tungdo[i+1]<tungdo[i])
{
cuaphai();
tientoi(tungdol[i]-tungdo[i+1]);
cuaphai();
tientoi(hoanhdo[i]-hoanhdo[i+1]);
b

if(tungdo[i+1]>tungdo[i])

{
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cuatrai();
tientoi(tungdo[i+1]-tungdol[i]);
cuatrai();
tientoi(hoanhdo[i]-hoanhdo[i+1]);
}
if(tungdo[i+1]==tungdo[i])

{
quay180();
huong=0;
tientoi(hoanhdo[i]-hoanhdo[i+1]);
S

if(huong==0)

{

i+
if(hoanhdo[i+1]<hoanhdo[i])
{
if(tungdo[i+1]<tungdol[i])
{
tientoi(hoanhdo[i]-hoanhdo[i+1]);

cuatrai();

tientoi(tungdo[i]-tungdo[i+1]);

b

if(tungdo[i]==tungdo[i+1])
{
tientoi(hoanhdo[i]-hoanhdo[i+1]);
}

if(tungdo[i+1]>tungdol[i])
————————— e
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{
tientoi(hoanhdo[i]-hoanhdo[i+1]);

cuaphai();

tientoi(tungdo[i+1]-tungdol[i]);

i3
if(hoanhdo[i+1]==hoanhdo[i])
{
if(tungdo[i+1]<tungdol[i])
{
cuatrai();

tientoi(tungdo[i]-tungdo[i+1]);
}
if(tungdo[i+1]>tungdo[i])
{
cuaphai();
tientoi(tungdo[i+1]-tungdo[i]);
b
}
if(hoanhdo[i+1]>hoanhdo[i])
{
if(tungdo[i+1]<tungdo[i])
{
cuatrai();
tientoi(tungdol[i]-tungdo[i+1]);
cuatrai();
tientoi(hoanhdo[i+1]-hoanhdo[i]);
}
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if(tungdo[i+1]>tungdo[i])
{
cuaphai();
tientoi(tungdo[i+1]-tungdol[i]);
cuaphai();
tientoi(hoanhdo[i+1]-hoanhdo[i]);
}
if(tungdo[i+1]==tungdo[i])
{
quay180();
huong=2;
tientoi(hoanhdo[i+1]-hoanhdo[i]);
IS
void doduong(int vtt, int vtp)
{sensor=input_d();
switch (sensor)
{
case Ob11100111: speed(vtt,vtp,thuan,thuan);line status=0; break;
case Ob11110111: speed(vtt+1,vtp-1,thuan,thuan);line status=1;break;
case 0b11110011: speed(vtt+2,vtp-2,thuan,thuan);line_status=1; break;
case Ob11111011: speed(vtt+3,vtp-3,thuan,thuan);line_status=1; break;
case Ob11111001: speed(vtt+4,vtp-4,thuan,thuan);line_status=1; break;
case Ob11111101: speed(vtt+5,vtp-5,thuan,thuan);line_status=1; break;
case Ob11111100: speed(vtt+6,vtp-6,thuan,thuan);line_status=1; break;
case Ob11111110: speed(vtt+7,vtp-7,thuan,thuan);line_status=1; break;
case 0b00000000: speed(vtt,vtp,thuan,thuan);line status=0;  break;

case Ob11101111: speed(vtt-1,vtp+1,thuan,thuan); line status=2;break;
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case 0b11001111: speed(vtt-2,vtp+2,thuan,thuan); line status=2;break;
case O0b11011111: speed(vtt-3,vtp+3,thuan,thuan); line status=2; break;
case 0b10011111: speed(vtt-4,vtp+4,thuan,thuan); line status=2; break;
case 0b10111111: speed(vtt-5,vtp+5,thuan,thuan); line status=2; break;
case 0b00111111: speed(vtt-6,vtp+6,thuan,thuan); line status=2;break;
case 0bO1111111: speed(vtt-7,vtp+7,thuan,thuan); line status=2;break;
case Ob11111111:
{

if (line_status==2)

{

speed(vtt,83,thuan,thuan);

break;

§

if (line_status==1)

{

speed(83,vtp,thuan,thuan);

break;

F i

#INT EXT
void doc_encoder()

{

soxung++t;

}

void main()

{

char selection;

byte value;
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int dutyl;
int duty?2;
//int16 count=0;
fltconfig=0x80;//DE DUNG POWER HOAC CCP
set_tris_a(0OxFF);
set_tris_c(0x08);
set_tris_b(0x00);
set_tris_d(0xf¥);
set_tris_e(0xfY);
setup_ccpl(CCP_pwm);
setup_ccp2(CCP_pwm);
setup_timer 2(T2 DIV _BY 4,83, 1);
enable_interrupts(GLOBAL);
12c_off=0;
output_b(0xff);
ext_int edge( 1, h TO 1);
output c(0xff);
clear interrupt(int_extl);
enable interrupts(INT _ext);
speed(83,83,thuan,thuan);
delay ms(1000);
1=0;
LCD_init();
LCD putemd(0x01);
LCD putemd(0x80);
LCD_putchar("SO LAN NHAN TH:");

while(1)
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{

// if(rx==1) output_d(0xf¥);

while(get data(getdata));
LCD_putcmd(0x01);
LCD_putcmd(0x80);
LCD_putchar("BAT DAU");
delay ms(500);

if(getdata[0]==addr)

{
if(getdata[ 1 ]==(addr&0x01))

{
if(getdata[ getdata[2]+3] == 0x99)// getdata[2] chua so diem co toa do

can xu ly

//output_b(getdata[2]);
LCD_putcmd(0x01);
LCD_putcmd(0x80);
LCD_putchar("NHAN XONG");
speed(83,83,thuan,thuan);
delay ms(1000);
for(i=3;i<getdata[2]+3;i++)

{

rx_toado[i-3] = getdata[i];

nhantoado(rx_toado[i-3]);

LCD putcmd(0x01);

// count++;

LCD_ putcmd(0x80);

printf(LCD _putchar,"%d",hoanhdo[i-3]);
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LCD_ putcmd(0xc2);
printf(LCD_putchar,"%d",tungdo[i-3]);
delay ms(1000);
}
k=0;
1=0;
huong=1;
xulytoado3();
output_high(pin_c2);
output_high(pin_c3);
while(1);
delay ms(2000);

}
if(getdata[1]==(addr&0x02))

{
output_b(getdata[2]);

LCD_putcmd(0x80);
LCD_putchar("NHAN SAI:");
delay ms(2000);
output_b(0xff);

}

if(getdata[ 1]==(addr&0x03))
{

output_b(getdata[2]);

delay ms(2000);

output_b(0xff);

e —
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}

else
{
LCD_putcmd(0x01);
LCD_putcmd(0x80);
LCD_putchar("THAT BAI");
5
}
int]l get data(unsigned char *data)
{
int8 1,j,count=0,count1=0;
setup_timer 0 (RTCC_DIV_16|RTCC_8 BIT);
1=35;
while(i--)
{
delay us(1);
while(rx);
set_timer0(0);
delay us(1);
while(!rx);
countl=get timer0();
if(count1==255)
return 1;
if((count1>=124)&&(count1<=135))// 384us va 432us
{

count++;
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}
}
if(count==0)
{
return 1;
}
if(count>=1)
{
count1=0;
setup_timer 0 (RTCC _DIV_64RTCC 8 BIT);
while(!((count1>=118)&&(count1<=143)))// dong bo 1662us 1504/1824
{
delay us(1);
while(rx);
set_timer0(0);
delay us(1);
while(!rx);
countl=get timer0();
b
while(rx);// start bit go slow
delay us(624);// 416 us start bit slow + 208us( 1/2 bit dau tien
// neu la 1 thi bit do lal, neu la 0 thi bit do la 0)
for(i=0;1<14;1++)
{
data[i]=0;
for(j=0;j<8:j++)

{
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data[i]=data[i]<<1;
rx_bit=rx;
data[i]=data[i]|rx_bit;
if(rx_bit==0)
while(!rx);
else
while(rx);
delay us(624);// doirx len 1, khi len 1 thi o bo truyen delay 416us
/l 624 =416+1/2 thoi jan delay cua bit ma hoa dau
Iy
if(rx_bit==0)
if(!rx) return 1;// ko co bit stop
else
if(!rx) return 1;
return 0;

i
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] o ) CHUONG 6: )
DANH GIA KET QUA PAT PUQC VA UNG DUNG THUC TIEN
6.1. Danh gia ket qua dat dugc:

6.1.1. Uu diém :

- Giao dién PC véi nguoi diéu khién than thién, dé sir dung, tryc quan va c6 tinh
thAm my.

- Két ndi gitra PC véi PICI on dinh, dit liéu truyén dam bao duoc tinh chinh xac
cao va lién tuc.

- Pa giam duoc tdi da d6 nhifu trong moi trudng truyén song RF bang thuat toan
va phén mém, dit liéu nhan dugc tuong ddi 6n dinh va chinh x4c, qua trinh ma hoa va giai
ma duogc thuc hién dff)ng bd va tuong ddi 6n dinh.

- Robot do duong theo vach tréng 6n dinh, cam bién doc vach tréng ko bi nhiéu
trong nhiéu méi truong khac nhau, xtr 1y toa do chinh xéc, di chuyén dén vi tri ma nguoi
diéu khién chon mot cach chinh xac, dam bao dugc quing dudng di 1a ngin nhat.

6.1.2. Khuyét diém :

- Tinh 6n dinh va lién tuc cta viéc truyén, nhan song RF chua dat dén do hoan héo,
ddi luc con bi nhidu béi mdi trudng chung quanh.

- Mach cong suét cia dong co van con nong khi hoat dong voi thoi gian dai.

- Mach cam bién hoat dong 6n dinh, tuy nhién van bi anh huéng nhiéu trong méi
truong quéa nhiéu anh sang, dan dén viéc doc vach tring khong chinh xac, robot di chuyén
léch vach.

6.1.3. Phit trién :

- Qua trinh truyén nhan séng RF st dung bang cic module chuyén dung, nang
cao tinh 6n dinh va chéng nhiéu t6t hon, qua d6 dam bao cho robot nhan va xtr 1y thong
tin mot cach chinh xac

- Thay d6i mach do duong kiéu truyén thong cho robot, thay cic bd so sanh dién
ap trong nguyén ly mach cam bién bang cach sir dung truc tiép chirc ning doc dit liu
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ADC cua PIC. Qua d6, mach cam bién s& don gian, on dinh, thoi gian tinh chinh cam bién
nhanh va dam béo tinh chinh x4c trong moi méi trudng di chuyén cua robot.

- Can thém mét module thu phat séng RF lam chirc ning phan hdi trong qua
trinh di chuyén cua robot. Tur d6 nguoi diéu khién c6 thé giam sat dugc vi tri hoac toc do
ctia robot mét cach lién tuc trong qua trinh di chuyén.

- Trang bi thém cho robot thiét bi ghi hinh, nhu camera, phat hinh anh quay
duoc trong qua trinh di chuyén vé PC, va thém mot module diéu khién tir xa bang tay, dé
khi d6 nhidu trong méi trudng truyén soéng RF ting 1én, ngudi diéu khién van c6 thé diéu
khién robot bang tay, thong qua hinh anh ma robot truyén vé, nang cao dugc do linh hoat
cua robot.

- Nghién ctru va phat trién thém mot hé théng do khoang cach bang song siéu
am trén robot, dé trong qua trinh di chuyén, robot phat hién vat can, ty dong doi hudéng va
di chuyén dén diém ma nguoi didu khién da chon.

6.2. Ung dung thuc tién :

Dé tai nghién ciru thiét ké hé thong diéu khién tir xa cho robot c6 thé 4p dung cho
mot s6 cong viée o nhirng dia hinh nguy hiém ma con ngudi khong thé dén duogc, nhu vao
ham mo sau, ghi lai tinh trang hién truong cta 1 sb cong trinh duoc x4y dung & cac dia
thé hiém tro, phu vu cho cong tac ctru ho.

Dé tai nay néu phat trién dugc thudt toan do duong st dung chirc ning ADC cua
PIC nhu da dé cap & trén, thi co thé tang tinh on dinh va hiéu qua cho robot cac doi tham

du cudc thi Sang tao Robocon Chau A_Thai Binh Duong dién ra hing nam.
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