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Do 4n tot nghiép

LOI NOI PAU

Ngay nay, v6i nhitng Gng dung ctia khoa hoc k¥ thut tién tién, thé gi6i
ctia chung ta da va dang mot ngay thay d6i, van minh va hién dai hon. Su phat
trién cla ky thuat dién tr da tao ra hang loat nhiing thiét bj vé&i cac dac diém
ndi bat nhu sy chinh xé4c cao, tdc do nhanh, gon nhe 1a nhitnh yéu td rat can

thiét gop phan cho hoat dong cia con ngudi dat hiéu qua cao.

bién tir dang tréd thanh mot nganh khoa hoc da nhiém vu. Pién tir da dap
ung duogc nhitng doi hoi khong ngung tir cac linh vuc Cong — NOong — Lam —
Ngu nghiép cho dén cac nhu cau can thiét trong hoat dong doi song hang
ngay.

Nhic dén DBién tir khong thé khong nhic dén Ki thuat vi diéu khién. Ki
thuat vi diéu khién di tré nén quen thudc trong nganh k¥ thuat dién tir va ca
trong cac tng dung doi thuong. Hau hét cac day truyén ty dong 16n va céc san
pham dan dung ta déu thay su xuét hién cta vi diéu khién. Vi diéu khién dugc
nha san xuét tich hop rat nhiéu cac nhiéu tinh nang vdi cac bd ngoai vi duoc
tich hop ngay trén vi diéu khién, cung v&i kha nang xtr 1y nhiéu hoat dong
phtc tap, tit ca duoc tich hop trén mot con chip nho gon, chinh vi vay s& c6
nhiéu thuén lgi hon trong thiét ké board, khi d6 board mach s& nho gon va dep
hon dé thiét ké hon rat nhiéu. Cung véi sy phat trién ctia khoa hoc k¥ thuat 1a
su phat trién cua vi diéu khién va cac Gmg dung cta no trong k¥ thuat. Chinh
vi vy em di lya chon dé tai: THET KE HE THONG MO CUA TU BON
BANG MA, va van dung nhiing kién thic vé vi diéu khién ma em da duoc

hoc dé hoan thanh dé tai

Trong qué trinh 1am do an tot nghiép, do su han ché vé thoi gian, tai lidu
va trinh d6 c6 han nén khong tranh khoi co thiéu sot. Em rat mong duogc sy
dong gop v kién cia thay co trong hoi dong va cac ban dé d6 an tot nghiép

cua em dugc hoan thién hon.
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Chuong 1: TONG QUAN VE CAC PHAN TU

1.1. TONG QUAN VE PIC 16F877A
Thong thudng c6 4 ho vi diéu khién 8 bit chinh 1a 6811 ctua Motorola,

8051 cua Intel, z8 cia Xilog va Pic 16 cia Microchip Technology. Mdi mot
loai trén day déu c6 mot tap 1énh va thanh ghi riéng duy nhét, nén ching
thuong khong twong thich 1an nhau. Ngoai ra ciing c6 nhitng bd vi diéu khién
16 bit va 32 bit duoc san xuat boi cac hang khac nhau. Véi tat ca nhimng b vi
diéu khién khac nhau thi tiéu chuan dé lya chon 1a:

* Pap (mg duoc nhu cau tinh toan cta bai toan mot cach hiéu qua, day
du chirc ning can thiét va thap nhat vé mat gia thanh. Trong khi phan tich cac
nhu cau cta mot dy an dya trén bo vi diéu khién ching ta phai biét bo vi diéu
khién nao 1a 8 bit, 16 bit hay 32 bit c6 thé dap Gng t6t nhat nhu ciu cua bai
toan mot cach hiéu qua. Nhimg tiéu chuan do la:

- Toc d9: tée do 16n nhat ma vi dicu khién hd trg 1a bao nhiéu.

- Kiéu dong vo: Pong vo kiéu DIP 40 chan hay QFP. Pay 1a yéu cau
quan trong Xét vé khong gian, kiéu lap rap va tao mau thir cho san pham cudi
cung.

- Cong suét tiéu thu: Piéu nay dac biét khét khe ddi véi cac san phém
dung pin, dc quy.

- Dung lugng bo nhd Rom va Ram trén chip.

- S6 chan vao ra va bo dinh thoi trén chip.

- Kha ning dé dang nang cap cho hiéu suit cao hodc giam cong suét
tiéu thu.

- Gia thanh cho mot don vi: Piéu nay quan trong quyét dinh gia thanh
san pham ma mot bo vi diéu khién dugc st dung.

*) Co san cac cong cy phat trién phan mém nhu cac trinh bién dich,

trinh hop ngir va g& réi.
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*) Nguon céac bd vi diéu khién san ¢ nhi€u va tin cdy. Kha niang san

sang dap tng vé sd luong trong hién tai trong lai.

Hién nay céc bo vi diéu khién 8 bit ho 8051 14 c¢6 sb lugng 16n nhét cac
nha cung cip da dang nhu Intel, Atmel, Philip... Nhung vé mit tinh ning va
cong nang thi co thé xem PIC vuot troi hon rat nhiéu so véi 89 véi nhiéu
module dugc tich hop sin nhu ADC10 BIT, PWM 10 BIT, PROM 256
BYTE, COMPARATER, VERF COMPARATER, mot dic diém nita 14 tit ca
cac vi diéu khién PIC sir dung thi déu c¢6 chuan PI tic chuan cong nghiép thay
vi chuén PC (chuan dan dung). Ngoai ra PIC con dugc rat nhiéu nha san xuét
phan mém tao ra cac ngdn ngir hd tro cho viéc lap trinh ngoai ngdn ngir
Asembly ra con ¢ thé sir dung ngdn ngit C thi sir dung CCSC, HTPIC hay sux
dung Basic thi ¢c6 MirkoBasic... va con nhiéu chuong trinh khac nira dé hd
trg cho viéc 1ap trinh bén canh ngdén ngtt kinh dién 1a asmbler. Nén trong dé
tai nay t6i lya chon sir dung vi diéu khién PIC 1am bo diéu khién chinh, va ¢
day 1a PIC16F877A.

1.1.1. So @6 khoi va bang mé ta chirc niing cac chin ciia PIC16F877A

MCLRVeP —[ 1 o/  40[] =——s RBTPGD
RADIAND e—a[] 2 35[0 =—= RBSIPGC
RATANT =—=[] 3 35 [ =—= RES
RAZANINREFSCWVREF - w [ 4 37 [] == RBE4
RAZANZREF s w—e[] 5 35 [] =—= RBIPGM
RAYTOCKICIOUT -—=[] & 35 [] =—» RB2
RAS/AN4/SS/CZOUT =-—=[ 7 E 34 [] == ARG
REO/RD/ANS =—[] & P~ 330 =—= RBOINT
RE1TWWR/ANE =—=[] 9 E 32 [ =—— VoD
REZ/CS/ANT -—e[] 10 o 3 [] -— Vss
ViD—=[] 11 & 300 +— RD7PSET
WES o [ 12 '-"5 29 [] == RDEPSPE
OSCUCLKI —= [ 13 —  28[] == RDSPSPS
OSCCLED —[] 14 E 27 [] =—w RD4/PSP4
RCUTIOSOTICK] =—e[] 15 26 [] =—e RCTRXDOT
RCUT10SICCP2 =[] 16 25 [] =—» RCETX/CK
RC2/ICCP1 w—a[] 17 24 [] =—= RCS/SDO
ROSCKISOL =—e[] 18 23 [ =—= RO4SDISDA
ROWPSPO =+—[] 19 72 [] =—= RDAPSP3
RO1/PSP1 =—= [ 20 21 [] == RD2PSP2

Hinh 1.1. PIC 16F877A
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Program Counter

PORTA

B Lave Biack
{13-pit)

Diract Acdr 7

& & & & 3

RADIAND
RATIAN
RAZIANZN=E=-C\iass
RA3IAMNI Vs +
—=[%] RaTOCKIICIOUT
RARAN4EECZOUT

PORTE

4 4 % & 4 & &3

REQINT
RE1

—= REZ2
REXPGM
RE4

—= RES
RE&PGC
RET/PGD

Start-up Tims
Power-on
R=gzst PORTC
. Timing Waichdog B RCOT10BOTICKI
BJ=+ zeneraton mer 5] RCUTI0SICCR?
OSC1/CLK Brown-out - RCZCCPY
OSC2CLKO R=gzst < RCASCHISCL
In-Cirguit - RC4/SDI/SDA
Debugger & RCESDO
tage - ROETHICK
Mg b RCTIRX/DT
MCLR oo, Ves
Timerd Timer Timer2 10+nit AD
L I | IL
I T T [ T 1
e — Synchronous — o ‘oltage
Dtz EEFROM CoPl2 Saris Part USAR Comp arato Referenca
Device Frogram Flesh Dats Memary Dets EEFROM

PIC18FETIA

4K wionds

182 Bytes

128 Bytes

FIC16FETEA

BK wiords

358 Bytes

258 Bytes

Note 1: Higher order bits ars from the Ststus register.

Hinh 1.2. So @6 khoi ciia PIC16F877A
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Bang mo ta chirc ning cac chian cia PIC16F877A

i DIP | PLCC | QFT | I/O/P
Pin Name ) ] i Buffer Type
Pin# | Pin# Pin# | Type

Description

OSC1/CLKIN 13 |14 30 |1 ST/CMOQOS(4)

Pau vao cia xung dao
dong thach anh/ngd vao

xung clock ngoai

OSC2/CLKOUT 1 2 18 O -

Pau ra cia xung dao
dong thach anh. Nbi véi
thach anh hay cong
hudng trong ché do dao
dong cua thach
anh.Trong ché d6 RC,

ngo ra cua chan OSC2.

MCLR /Vpp 1|2 18 [P |ST

Ngoé vao cua Master
Clear(Reset) hoac ngd
vao dién thé dugc lap
trinh. Chan nay cho
phép tin hiéu Reset thiét
bi tac dong & muc thap.

RAO/ANO 2 3 19 I/0 TTL

PORTA la port vao ra
hai chiéu. RAO co thé
lam ngd vao tuong tu
thu 0.

RAL/AN1 3 4 20 I/0 TTL

RAL1 c6 thé 1am ngd vao

tuong tu thu 1

4 ) I/0 TTL
RA2/AN2/VREF — 21

RA2 c6 thé 1am ngd vao
tuong tu 2 hoac dién ap

chuan tuong ty am.
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Do 4n tot nghiép

RA3 c6 thé 1am ngd vao
RA3/AN3/VREF + | 5 6 22 1/0 TTL tuong tu 3 hodc di¢n ap
chuan twong tu duong.
RA4 c6 thé 1am ngd vao
RA4/TOCKI 6 7 23 1/0 ST xung clock cho by dinh
thot TimerO.
_ RAS5 c6 thé 1am ngd vao
RA5/SS /AN4 7 8 24 1/0 TTL ,
tuong tu thir 4
RBO/INT 33 [36 |8 |10 |TTLST(R) |PORTB la port hai
chiéu.
RB1 34 |37 9 /0O | TTL i
RBO c6 thé lam chan
RB2 35 |38 10 |1/O |TTL ngét ngoa
RB3 c6 thé lam ngd vao
RB3/PGM 36 |39 11 1/0 TTL cta dién thé duoc lap
trinh & mirc thap.
RB4 37 |41 14 |1/0 | TTL
RB5 38 |42 15 1/10 TTL
Interrupt-on-change pin.
RB6/PGC 39 |43 16 | 1/O | TTL/ST(2)
Interrupt-on-change pin.
Interrupt-on-change pin
hoac
RB7/PGD 40 |44 17 |1/0 | TTL/ST(3) _ .
In-Crcuit Debugger pin .
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Serial programming
clock.

Interrupt-on-change pin

hoac
In-Crcuit Debugger pin .

Serial programming data

PORTC la port vao ra
hai chiéu.

RCO/T10SO/T1C LA 13 ~ s
K 15 |16 32 1/O ST RCO c¢6 thé 1a ngd vao

cua bo dao dong Timerl
hodc ngd xung clock cho
Timerl

RC1 c6 thé 1a ngd vao

cua by dao dong Timerl

hoac ngo vao

RC1/T10SI/CCP2 | 16 18 35 I1/0 ST N
Capture2/ngd ra
compare2/ngd vao
PWM2.

RC2 ¢6 thé ngd vao

capturel/ngd ra

RC2/CCP1 17 |19 36 |1/0 |ST n X
comparel/ngd vao
PWM1

RC3 c6 thé 1a ngd vao
xung

RC3/SCK/SCL 18 | 20 37 /0 | ST

Clock dong bd noi

ché do SPI va 12C

RC4 c6 thé 1a dir lidu

Sinh vién: Pham Quy Nghiém — Lép DTI1001 7




Do 4n tot nghiép

bén trong SPI(ché do
SPI) hoac dir Iliéu
1/0(ché do 12 C).

RC5 c¢6 thé 1a dir liéu

RC5/SDO 24 |26 43 |1/0 |[ST , ,
ngoai SPI(ché do SPI)
RC6 co6 thé 1a chan
truyén khong ddng bo
RC6/TX/CK 25 |27 44 [1/0 |ST ‘
USART hodc dong bo
v6i xung dong hd
RC7 c6 thé 1a chan nhan
khong déng bdo USART
RC7/RX/DT 26 |29 1 /0 |ST : o
hodc dong bo voi dir
liéu.
RDO/PSPO 19 |21 38 |[1/0 |ST/TTL(3)
RD1/PSP1 20 |22 39 |1/0 |ST/TTL(3)
21 |23 40 |1/O |ST/TTL(Q3
RD2/PSP2 ®) PORTD la port vao ra
RD3/PSP3 22 |24 41 | 1/0 | ST/TTL(3) hai chiéu hogc 1a parallel
RD4/PSP4 27 130 |2 |10 |ST/TTL(3) |slave port khi giao ticp
v&1 bus cua bd vi xur 1y.
RDS/PSP5 28 (31 |3 |Wo |STTTLE) Y
RD6/PSP6 29 |32 |4 |I/O |ST/TTL@)
RD7/PSP7 30 (33 |5 |10 |[ST/TTL(Q)
PORTE la port vao ra
hai chiéu.

viéc doc parrallel slave
port hodc la ngoc vao
tuong tu thir 5.
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RE1 c6 thé diu khién
_ viéc ghi parallel slave
RE1/WR/AN6 9 10 26 1/0 ST/TTL(3) 5 .
port hodc la ngd vao
tuong tu thir 6.
RE2 c6 thé dicu khién
_ viéc chon parallel slave
RE2/CS /AN7 10 |11 27 1/0 ST/TTL(3) 5 .
port hodc la ngd vao
tuong tu thr 7
12, |13, 7, Cung cip ngudn duong
Vs 31 34 28 P cho cac muc logicva
Vb 11, |12, 6, P nhitng chan I/O.
32 |35 29
12,1
1,17, 3 Nhiing chan nay khong
NC 28, dugc ndi1 bén trong va nod
40 23’ duoc dé tréng

Ghi chad: I = input; O = output; 1/0 = input/output; P = power

- = Not used; TTL = TTL input; ST = Schmitt Trigger input

1. La ving dém c6 ngd vao Trigger Schmitt khi dugc cau hinh nhu ngit
ngoai.

2. La viung dém c6 ngd vao Trigger Schmitt khi duoc sir dung trong ché
dd 9 Serial Programming.

3. La vung dém co ngd vao Trigger Schmitt khi dwgc cau hinh nhu ngd
vao ra muc dich chung va 1a ngd vao TTL khi sir dung trong ché do Parallel

Slave Port (cho viéc giao tiép vé6i cac bus ctia bo vi xir Iy).

4. La ving dém c6 ngd vao Trigger Schmitt khi dugc cau hinh trong
ché do dao dong RC va mot ngd vao CMOS khac.

Sinh viéen: Pham Quy Nghiém — Lop BDT1001 9
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1.1.2. T6 chitc bd nhé
C6 2 khbi bo nhé trong cac vi diéu khién ho PIC16F87X, bd nhd

chuong trinh va bd nhd dir liéu, v6i nhitg bus riéng biét dé co thé truy cap

ddng thoi.
PC=1Z:0=>
CALI., RETUORN 13 .
RETFITE, RETLW 7
Stack Level 1
Stack Level 2
L]
-
[ ]
Stack Level 8
Feset Vector oooohR
il
- {:k::::;
L]
Imterrupt Vector 0004h
' 000Sh
FPage O
OFFFh
DB00Oh
Fage 1
Cm=-Chip
A OFFFh
Frogram Y
Memory i 000h
FPage 2
1TFFh
1800h
FPage 3
1FFFh

Hinh 1.3. Ngiin xép va ban dd bd nhé chwong trinh PIC16F877A
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1.1.2.1. Té chirc ciia bd nhé chwong trinh

Céc vi diéu khién ho PIC16F877A c6 bd dém chuong trinh 13 bit ¢o
kha niang dinh vi khoéng gian bd nhd chwong trinh 1én dén 8Kb.Cac IC
PIC16F877A c6 8Kb bd nhd chuong trinh FLASH, cac IC PIC16F873/874
chi c6 4 Kb.Vecto RESET dat tai dia chi 0000h va vecto ngét tai dia chi
0004h.

1.1.2.2. T6 chirc bd nhé dix liéu

Bo6 nhé dir liéu duoc chia thanh nhiéu day va chtra cac thanh ghi muc
dich chung va cac thanh ghi chirc nang dac biét. BIT RP1 (STATUS <6>) va
RPO (STATUS <5>) 14 nhiing bit ding dé chon cac day thanh ghi.

RP1:RPO Bank
00 0
01 1
10 2
11 3

Chiéu dai ciia mdi ddy 1a 7Fh (128 byte). Phan thap ciia mdi diy dung
dé chira cac thanh ghi chtrc ning dic biét.Trén cac thanh ghi chic ning dic
bi¢t 1a cac thanh ghi muc dich chung, c6 chiic nang nhu RAM tinh. Thuong
thi nhitng thanh ghi dic biét dugc str dung tir mot diy va co thé dugc anh xa

vao nhitng day khac dé giam bot doan ma va kha ning truy cap nhanh hon.

1.1.2.3. Cac thanh ghi muc dich chung
CAac thanh ghi nay c6 thé truy cap truc tiép hodc gian tiép thong qua
thanh ghi FSG (File Select Register).

Sinh vién: Pham Quy Nghiém — Lép DTI1001 11
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File
Address
Indirect adar. | 00h Indirect addr{?| son Indirect addr ™| 100n | Indirect addr. | 1a0n
TMRO 01h OPTION_REG| 81h TMRO 101h OPTION_REG| 181h
PCL 02h PCL &82h PCL 102h PCL 132h
STATUS 03h STATUS 83h STATUS 103h STATUS 183h
FSR 04h FSR 84h FSR 104h FSR 184h
PORTA 05h TRISA 85h 105h 135h
PCRTB C6h TRISB 86h PORTB 106h TRISB 186h
PORTC 07h TRISC 87h 107h 187h
PORTD ™ | 08h TRISD ™ | s8h 108h 138h
PORTE ™ | 0%h TRISE™ | gon 10%h 139h
PCLATH | DAh PCLATH | 8Ah PCLATH | 10Ah PCLATH | 18Ah
INTCON | OBh INTCON | 8Bh INTCON | 10Bh INTCON | 18Bh
PIR1 CCh PIE1 8Ch EEDATA 10Ch EECON1 18Ch
PIR2 0Dh PIE2 8Dh EEADR | 10Dh EECON2 | 13Dh
TMRAIL OEh PCON 8Eh EEDATH | 10Eh | Reserved® | 13Eh
TMRIH | OFh 8Fh EEADRH | 10Fh Reserved® | 18Fh
T1CON 10h 90h 110h 190h
TMR2 11h SSPCON2 | 91h 111h 191h
T2CON 12h PR2 92h 112h 192h
SSPBUF | 13h SSPADD | 93h 113h 193h
SSPCON | 14h SSPSTAT | 94h 114h 194h
CCPRIL | 15n ash 115h 195h
CCPR1H | 16h 96h 116h 196h
CCP1CON | 17h a7h gue:\etaé 117n guernefsaé 107h
RCSTA | 180 TXSTA__ | 98h Register | 1180 Register | 198
TXREG 15h SPBRG agh 16Bytes | 11%h 16 Bytes | 199h
RCREG 1Ah 9An 11Ah 19Ah
CCPR2L | 1Bh 98h 118h 198h
CCPR2H | 1Ch ach 11Ch 19Ch
CCP2CON | 1Dh aph 11Dh 190N
ADRESH | 1Eh ADRESL | 98n 11Eh 19ER
ADCONDO | 1Fh ADCON1 9Fh 11Fh 19Fh
20 ADh 120h 1ADh
General General General General
Purpose Purpose Purpose Purpose
Register Reglister Register Register
96 Bytes 30 Bytes een 80 Bytes - 80Bytes | oo
accesses | FOh accesses | 170h accesses | 1FOR
70h-7Fh 70n-7Fh 70n - 7Fh
7Fh FFh 17Fh 1EFh
Bank 0 Bank 1 Bank 2 Bank 2

Hinh 1.4. Cac thanh ghi cia PIC16F877A
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1.1.2.4. Cac thanh ghi chirc nang dac biét

Céc thanh ghi chtic nang dac biét (Special Function Resgister) dugc st
dung boi CPU va cac bo nhd ngoai vi dé diéu khién cac hoat dong duoc yéu cau
cta thiét bi. Nhitng thanh ghi ndy c6 chtrc ning nhu RAM tinh. Danh sach
nhting thanh ghi nay dugc trinh bay ¢ bang dudi. Cac thanh ghi chic nang dac
biét c6 thé chia thanh hai loai: phan trung tim (CPU) va phan ngoai vi.

1.1.2.5. Cac thanh ghi trang thai

R/W-0 R/W-0 R/W-0 R-1 R-1 R/AN-x R/W-x RAN-x

| R | RPt | RPO | TO P60 | z | bc | ¢ |

bit7 bit 0
bit 7 IRP: Register Bank Select bit (used for indirect addressing)

1=Bank 2, 3 (100h-1FFh)
1=Bank0, 1 (00h-FFh)
bit 6-5 RP1:RPO0: Register Bank Select bits (used for direct addressing)
11 =Bank 3 (180h-1FFh)
10 =Bank 2 (100h-17Fh)
21 =Bank 1 (80h-FFh)
20 =Bank 0 (00h-7Fh)
Each bank is 128 bytes.
bit 4 TO: Time-out bit

2 = AWDT time-out occurred

bit 3 PD: Power-down bit

1 = After power-up or by the CLRWDT instruction
1 = By execution of the SLE=Pinstruction

bit 2 Z: Zero bit

1 = The result of an arithmetic or logic operation is zero
0 = The result of an arithmetic or logic operation is not zero

bit 1 DC: Digit carry/borrow bit (2DDWF, ADDLW, SUBLK, SUBWF instructions)
(for borrow, the polarity is reversed)

1 = A carry-out from the 4th low order bit of the result occurred
2 = No carry-out from the 4th low order bit of the result

bit 0 C:Carry/borrow bit (RDDWEF, ADDLW, SUBLW, SUBKF instructions)
1 = A carry-out from the Most Significant bit of the result occurred
2 = No carry-out from the Most Significant bit of the result occurred

Hinh 1.5. Thanh ghi trang thai (dia chi 03h, 83h, 103h, 183h)

Thanh ghi trang thai chira cc trang thai sd hoc ctia bd ALU, trang thai
RESET va nhiing bits chon day thanh ghi cho bd nh¢é dir liéu. Thanh ghi trang
thai c6 thé 1a dich cho bat ki 1énh nao, gibéng nhu nhiing thanh ghi khac. Néu
thanh ghi trang thai 1a dich cho mot 1énh ma anh hudéng dén céc co Z, DC

hodc C, va sau d6 nhimg bit ndy s& dugc vo hiéu hod. Nhimg bit nay c6 thé
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Do 4n tot nghiép

dat hoac xoa tuy theo trang thai logic cua thiét bi. Hon nita hai bit TO va PD
thi khéng cho phép ghi, vi vay két qua ciia mot tap 1énh ma thanh ghi trang
thai 1a dich c6 thé khac hon du dinh. Vi du, CLRF STATUS s& so4 3 bit cao
nhat va dit bit Z. Lac ndy cac bits cua thanh ghi trang thai 1a 000u uluu (u =
unchanged). Chi c6 cac 1énh BCF, BSF, SWAPF va MOVWF dugc st dung
dé thay d6i thanh ghi trang thai, bai vi nhitng 1énh nay khong 1am anh hudng
dén cac bit Z, DC hodc C tir thanh ghi trang thai. Péi voi nhirng 1énh khac thi
khong anh hudng dén nhimg bits trang thai nay.

1.1.3. Cac cong ciia PIC 16F877A

1.1.3.1. PORTA va thanh ghi TRISA

Ciziz O=i= Latch

(] o

PORTA .
—*—P CK %0

TRIS Laich J
1 D ]
WhH

TRISA

Anslog
ptatl)]
Mods

TRIEA

EN

ROPORTA | [

To A'D Convarar or Compa rator

Mote 1: FO pira heve prolaction diodses 1o Voo and Wes.

Hinh 1.6. So' @6 khdi ciia chan RA3:RA0 va RAS
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Do 4n tot nghiép

CMCON<2:0> = x01 or 011
C10UT [l‘/\/ ; ‘
Daia B Data Lateh \t‘
ala Hus D Q ] N
P ) /0 pint)
WR PORTA A o /!-—' N pi
TRIS Latch / Vss
+—{0 0Q
WR TRISA Schmitt
Ko Trigger \& 7/
Input !
Buffer
<j
RD TRISA ]
2 a D
EN
RD PORTA [‘\__C —I
TR0 Ciock Input %
Note 1: |/O pin has protection diodes to Vssonly.

Hinh 1.7. So' d6 khdi ciia chan RA4/TOCKI

1.1.3.2. PORTB va thanh ghi TRISB

PORTB c6 d6 rong 8 bit, 1a port vao ra hai chiéu. Ba chan cia PORTB
dugc da hop véi chic niang lap trinh muc dién thé thdp (Low Voltage
Programming ): RB3/PGM, RB6/PGC va RB7/PGD. Mbi chan cuia PORTB
c6 mdt dién tré kéo bén trong. Mot bit diéu khién c6 thé mo tt ca nhirng dién
tr6 kéo nay lén. Diéu ndy dugc thuc hién béng cach xoa bit
RBPU (OPTION REG<7>). Nhiing dién tré nay bi cAm khi c6 mot Power-on
Reset. Bon chan cia PORTB: RB7 dén RB4 c6 mot ngat dé thay do6i dic tinh
.Chi nhiing chin dugc cdu hinh nhu ngd vao méi co thé giy ra ngat nay.
Nhitng chan vao (RB7:RB4) dugc so sanh véi gia tri dugc chdt trude do trong
lan doc cubi cung cia PORTB. Cac két qua khong phit hop & ngd ra trén chan
RB7:RB4 dugc OR voi nhau dé phat ra mot ngat Port thay d6i RB véi co ngat
1a RBIF (INTCON<0>). Ngat nay c6 thé danh thirc thiét bi tir trang thai nghi
(SLEEP). Trong thi tuc phuc vu ngat ngudi str dung c6 thé xoa ngit theo cach
Sau.
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Do 4n tot nghiép

a) Poc hodc ghi bat ki 1én PORTB. Diéu nay s& két thiic diéu kién khong hoa
hop.

b) Xoa bit co RBIF.
VDD
() :
REPY q Weak
P Pull-up
—— Data Latch
ata Bus " D a N
o] pinm
WR Port CK_\_
TRIS Latch
e @« TTL
Input

WRITRIS CK Y Buffer

' /l
RD TRIS \l\‘
RD Port \I\l

EN
RBO/INT ; S
RB3/PGM
<]
Schmitt Trigger RD Port
Buffer B
Note 1: VO pins have diode protection to VDD and Vss.
2: To enable weak pull-ups, set the appropriate TRIS
bit(s) and clear the RBPU bit (OPTION_REG<7>).

Hinh 1.8. So’ @6 khdi cic chAn RB3:RB0
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Do 4n tot nghiép

VDD
REPU®! a9\ Weak
P puleup
Data Latch
Data Bus
: D Q N &
/G pin™
WR Port
CK™\_
TRIS Latch
o— D Q
WR TRIS TTL
por VA
Buffer ST
. \/\} . Buffer
RD TRIS
Latch
RD Port
EN Q1
Set RBIF ——
1/7/
(b——Je o
From other RD Port
RB7:RB4 pins EN f —
[ \__|—a3
RB7:RB&

In Serial Programming Mode

Note 1: |/C pins have diode protection to VDD and VSs.

2: To enable weak pull-ups, set the appropriate TRIS
bit(s) and clear the RBPU bit (CPTICN_REG<7>).

Hinh 1.9. So' @6 khoi ciac chAn RB7:RB4

1.1.3.3. PORTC va thanh ghi TRISC

PORTC c6 do rong 1a 8 bit, 1a port hai chiéu. Thanh ghi dir liéu truc tiép
tuong ung 14 TRISC. Cho tat ca cac bit ciia TRISC 1a 1 thi cac chan tuong
tmg & PORTC 1a ngd vao. Cho tat ca cac bit cia TRISC 1a 0 thi cac chan
tuong ung & PORTC 1a ngd ra. PORTC dugc da hop véi vai chlic nang ngoai
vi, nhiing chan cua PORTC c6 dém Trigger Schmitt & ngd vao. Khi bo 12C
duoc cho phép, chan 3 va 4 cia PORTC c6 thé cau hinh v6i mic 12C binh
thuong, hodc voi mic SMBus bang cach sit dung bit CKE (SSPSTAT<6>).
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Do 4n tot nghiép

Khi nhitng chtc ning ngoai vi dugc cho phép, ching ta cin phai quan tdm
dén viéc dinh nghia céc bits ciia TRIS cho mdi chan cia PORTC. Mot vai
thiét bj ngoai vi ghi d¢ 1én bit TRIS thi tao nén mot chin ¢ ngd ra, trong khi
nhing thiét bi ngoai vi khac ghi d¢ 1én bit TRIS thi s& tao nén mot chan ¢ ngd
vao. Khi nhimg bit TRIS ghi d¢ bi tac dong trong khi thiét bi ngoai vi dugc
cho phép, nhitng 1énh doc thay thé ghi (BSF, BCF, XORWF) v4i TRISC la
noi dén can phai dugc tranh. Nguoi st dung cn phai chi ra ving ngoai vi

tuong tmg dé dam bao cho viéc dat TRIS bit 1a ding.

r

FPort/Peripheral Select 12}

Peripheral Data Cut

VoD

3

WHR Part

Data Latch

el
— O 0 pin“"

WR TRIS
— =1l pCKLO
—) 4 -

TRIS Latch

? Weg
RDTRIS Schmitt %_
Trigger _lgﬁ_

Schmitt
Trigger
EM with

SMBus
RD Port L D(, —[ 0t Levels
S5F Input

Feripheral
oe®

0
o

CKE
SEPSTAT<E=

MNote 1: /O ping have diode protection to VDD and Vas.
2: Port/Peripheral Select signal selects between port data
and peripheral output.
3: Peripheral OE (Cutput Enable) is only activated if
Peripheral Select is active.

Hinh 1.10. So' d6 khdi ciia cac chan RC<4:3>
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Do 4n tot nghiép

Port/Peripheral Select!?

Peripheral Data Out 0 \/DD
B
1
Datz Latch

1/C
WR TRIS :)_‘
@_._ %
\Vss

¢

pid b Schmitt %7
Trigger

Peripheral

ot ' ]

2 a o
RD Port | D - —I

Peripheral Input

Note 1: |/O pins have diode protection to VDD and VsS.

2: Port/Peripheral Select signal selects between port
data and peripheral output.

3: Peripheral OE (Cutput Enable) is only activated if
Peripheral Select is active.

Hinh 1.11. So d6 khéi cta cac chan RC<2:0> va RC<7:5>
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Do 4n tot nghiép

1.1.3.4. PORTD va thanh ghi TRISD

PORTD la port 8 bit véi dém Trigger Schmitt & ngd vao. Mdi chan c6
thé dugc cAu hinh riéng 1€ nhu mdt ngd vao hodac ngd ra. PORTD c6 thé duoc
c4u hinh nhu port ctia bo vi xir Iy rong 8 bit (parallel slave port) bang cach dit
bit diéu khién PSPMIDE (TRISE <4>). Trong ché d6 nay, dém & ngd vao la
TTL.

Data Data Latch
'_
VO pinft
TRIS Latch
D Q
WR
TRIS | CK1 S;hmitt i
Trigger \7
Input
Buffer
' }
RD
TRIS
D

< Q
RD Port TDG ENT

Mote 1: I/O pins have protection diodes to VDD and Vss.

Hinh 1.12. So' @6 khéi cia PORTD (trong ché d 1a port I/0)

1.1.3.5. PORTE va thanh ghi TRISE

PORTE c6 ba chan (REO/RD/AN5, RE1/WR/ANG, va RE2/CS/ANT)
mdi chan dugc ciu hinh riéng 1é nhu nhitng ngd vao hoic nhiing ngd ra.
Nhitng chan nay c6 dém Trigger Schmitt & ngd vao. Nhitng chan cia PORTE
dong vai tro nhu nhitng ngd vao diéu khién vao ra cho Port cta vi xir 1y khi
bit PSPMODE (TRISE <4>) dugc dit. Trong ché do nay, ngudi st dung can
phai chac chan rang nhiig bit TRISE <2:0> duoc dit, va chac rang nhiing
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Do 4n tot nghiép

chan nay dugc cdu hinh nhu nhitng ngd vao sd. Ciing bao dam raing ADCONI

dugc cau hinh cho vao ra s6. Trong ché d6 nay, nhitng dém & ngd vao 1a TTL.

Nhitng chan cua PORTE dugc da hgp voi nhitng ngd vao tuong tu, Khi
duoc chon cho ngd vao tuong tu, nhitng chan nay s€ doc gia tri "0". TRISE
diéu khién huéng cua nhiing chan RE chi khi nhiig chan nay duoc sir dung
nhu nhimg ngd vao tuong tu. Nguoi st dung can phai giit nhimg chan dugc

c4u hinh nhu nhimg ngd vao khi sir dung chiing nhu nhitng ngd vao tuong tu.

Data Data Latch
’_
VO pint"
WR
TRIS as Schmitt _|
Trigger \7
Input
| Buffer
rRo T
TRIS |
| Q@ D
EN
RD Port
Note 1: VO pins have protection diodes to VDD and Vss

Hinh 1.13. So d0 khoi ciia PORTE (trong ché do 1/0 port)
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1.1.4. Hoat dong cua dinh thoi
1.1.4.1. B¢ dinh thoi TIMERO

B6 dinh thoi/bd dém Timer0 co6 cac dic tinh sau:

e B dinh thoi / bo dém 8 bit

e Cho phép doc va ghi

e B0 chia 8 bit 14p trinh dugc bang phan mém

e Chon xung clock ni hodc ngoai

e Ngit khi c6 sy tran tir FFh dén 00h

¢ Chon suon cho xung clock ngoai

So @6 khdi ciia bo dinh thoi Timer0 va bd chia ding chung véi WDT
dugc dua ra trong hinh 1.14.

CLKO (= Foscig)
[Data Bus
1
o1 ™ | % 8
RALTOCK N T l—'{ M Syne
pin T | Ban AU - 9 = TMRO Reg
R Yow
Cycles
TOSE T
TGS PEA Sat Flag hit TMROIF
an Cvarflow
FRESCALER
F—————— — — = — u
- M | - 8-bit Prescaler |
M |
Watzhdog L | 8 |
Timar | |
T | B-to-1 MUX re—— PS2:PS0 |
T FSA I —
WOT Enable bit 0 1
MUX  |—— F5A
WDT
Tima-out
Mote: TOCS, TOSE, PSA, PS2:PS0 are (OPTION_REG<5:0>).

Hinh 1.14. So' @6 khéi ciia b dinh thoi Timer0 va bd chia
dung chung véi WDT
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Ché d6 dinh thoi (Timer) dugc chon bang cach xoa bit TOCS
(OPTION_REG<5>). Trong ché do dinh thoi, bo dinh thoi Timer0 s& ting
dan sau moi chu ki 1énh (khong ¢ bo chia). Néu thanh ghi TmRO duoc ghi thi

su tang s€ bi ngan lai sau hai chu ki 1¢énh.

Ché d6 dém (Counter) dugc chon bang cach xoa bit TOCS
(OPTION_REG<5>). Trong ché d6 dém, Timer0 sé& ting dan & mdi canh lén
Xuéng cia chan RA4/TOCKI. Su tang suon duoc xac dinh béi bit Timer0
Source Edge Select, TOSE (OPTION RE<4>). B0 chia chi dugc dung chung
qua lai gitra bd dinh thoi Timer0O va b dinh thoi Watchdog. Bo chia khong
cho phép doc hodc ghi

Ngit Timer0

Ngit TMRO dugc phat ra khi thanh ghi TMRO tran tir FFh dén 00h. Su
tran ndy s& dit bit TOIF (INTCON<2>). Ngit nay c6 thé dugc gidu di bang
cach x6a bit TOIE (INTCON<5>) . Bit TOIF can phai dugc x6a trong chuong
trinh boi thu tuc phuc vu ngit ciia b dinh thdi Timer0 trude khi ngat nay
duoc cho phép lai.

S dung Timer0 voi xung clock ngoai

Khi bd chia khong duoc st dung, clock ngoai dit vao thi giéng nhu bd
chia & ngd ra. Su déng bo cua chan TOCKI véi clock ngoai dugce thuc hi¢n
bang cach 1y mau bo chia ¢ ngd ra trén chan Q2 va Q4. Vi vay thyuc su can
thiét ¢ chan TOCKI & murc cao trong it nhat 2 chu ky mdy va ¢ mirc thap
trong it nhat 2 chu ky may.

B¢ chia

Thiét bi PIC16F87X chi c6 mdt bd chia ma duoc dung chung bo1 bo
dinh thoi TIMERO va bd dinh thoi Watchdog. Bo chia ¢6 cac Hé s6 chia dung
cho Timer0 hozc bo WDT. Céc hé sb nay khong cé kha niang doc va kha ning
viét. Bé chon hé s6 chia xung vao Timer0 hodc cho bd WDT ta tién hanh xoa

hoac dat bit PSA cua thanh ghi OPTION REG<3>,
Nhitng bit PS2, PS1, PSO cua thanh ghi OPTION REG<2:0> dung dé

xac lap cac hé so chia.
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1.1.4.2. B¢ dinh thoi TIMERI1

Bo dinh thoi TIMERI 1a mot b dinh thdi/bd dém 16 bit gom hai thanh
ghi TMRIH (Byte cao) va TMRIL (byte thip) ma co thé doc hodc ghi. Cap
thanh ghi nay ting s6 dém tir 0000h dén FFFFh va b&o tran s& xuat hién khi
c¢6 su chuyén s dém tir FFFFh xudng 0000h. Ngit, néu dugc phép co thé
phat ra khi c6 sb dém tran va duoc dit & bit co ngat TMRIIF. Ngit c6 thé
dugc phép hodc cAm bang cach dit hodc xoa bit cho phép ngit TMRLIE.

Bo dinh thoi Timerl ¢6 thé duge ciu hinh dé hoat dong mot trong hai ché do
Sau:

¢ Dinh tho1 mot khoang thot gian (timer)

e Dém sy kién (Counter)

Viéc lya chon mdt trong hai ché do duoc xac dinh béng cach dat hoac
x04 bit diéu khién TMR1ON.

---- | ---- | TLCKPS1 | TICKPSO | TLIOSCEN | TISYNC | TMR1CS | TMR1ON

Bit7 Bit0
Bit 7-6 Khong duogc dinh nghia

Bit 5-4 bit chon bd chia clock cho timerl

Bit 3 bit diéu khién cho phép bd dao dong Timerl
Bit 2 bit diéu khién clock ngoai Timer

Bit 1 bit chon nguon clock cho Timerl

Bit 0 bit diéu khién hoat dong cua Timerl

Ché dj Timer
Ché d6 Timer dugc chon béng cach xod TMRI1CS. Trong ché do nay,
Nguén clock dat vao Timer 1a mach dao dong Fosc/4. Bit diéu khién déng bo

khong bi tic dong vi clock ngoai ludn ludn dong bo.
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Do 4n tot nghiép

T1CKI
(Default High)

T1CKI
(Default Low)

Note: Arrows indicate counter increments.

Hinh 1.15. Canh ting timerl
Ché dj counter

Trong ché d6 ndy, bo dinh thoi ting s6 dém qua clock ngoai. Viéc ting
x4y ra sau moi suodn lén cia xung clock ngoai. Bo dinh thdi phai c6 mot suon

l1én trudce khi viéc dém bat dau.

Set Flag bit
TMR1IF on
Overflow Synchronized
TMR1 Clock Input
TMR1H | TMR1L
—;
TMR10ON
______ On/Off E STV
: 2 T1SYNC
T1OSC
RCO/T10SO/T1CKI 1 -
Synchronize
Prescaler
PL'HOSCEN Fosc/d 1,2,4,8 _f_Cet
RC1T10S CCPZ‘Z) L= g;gltl)lftor (1) Internal 0 ,T T
/ l
oSl Clook 2 Q Clock
"""" T1CKPS1:T1CKPS0
TMR1CS
Note 1: When the TIOSCEN bit is cleared, the inverter is turned off. This eliminates power drain.

Hinh 1.16. So' @6 khéi b dinh thoi timerl

1.1.4.3. B¢ dinh thoi TIMER2

B6 dinh thoi TIMER2 1a bd dinh thoi 8 bit v6i mot bo dém va mot bo
potscaler. N6 thuong dung chung v6i bd CCP trong ché 6 PWM (s& duoc dé
cip & phan sau). Thanh ghi TMR2 c6 thé doc hodc ghi va duoc xoa khi co bat
ki tin hiéu reset nao cua thiét bi

B dinh tho1 TIMER2 c6 mdt thanh ghi chu ky 8 bit, PR2. B dinh thoi
tang s6 dém lén tir 00h dén gia tri dugc ghi trong thanh ghi TR2 va sau d6
reset lai gia tri 00h trong chu ky ké tiép. PR2 1a thanh ghi c6 thé doc hoic ghi.
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Gia tr1 trung hop trong thanh ghi TMR2 duoc di qua bd postscaler 4 bit
dé phat ra mot ngat TMR2 (duoc dit ¢ bit cd ngat TMR2IF). Bo dinh thoi
TIMER2 ¢6 thé duoc tat (khong hoat dong) bang cach xoa bit diéu khién
TMR2ON d¢é gian thiéu cong suét tiéu tan ngudn.

A
Sets Flag
bit TMR2IF | Qotoat

Reset Prescaler
> TMR@Reg _1:1,1:4,1:16_FOSC/4
Postscaler 2,
1 4 ot Ty | Y J‘(

43 T2CKPS1:

4 PR2 Reg T2CKPSO0
T20UTPS3:
T20UTPSO

Note 1: TMR2 register output can be software selected by the
SSP module as a baud clock.

Hinh 1.17. So’ d6 khdi ciia TIMER2

U0 RW-0 RW-0 RW-0 RW-0 RWO RW-O RW-0
| — [routpsa|ToutPs2|TOUTPS1|[TOUTPSO| TMR2ON | T2CKPS1 | T2CKPS0
bit 7 bit 0

bit 7 Unimplemented: Read as ‘0’

bit 6-3 TOUTPS3:TOUTPSO: Timer2 Output Postscale Select bits
0000 = 1:1 postscale
0001 = 1:2 postscale
0010 = 1:3 postscale

1111 = 1:16 postscale
bit 2 TMR20ON: Timer2 On bit
1=Timer2is on
0= Timer2 is off
bit 1-0 T2CKPS1:T2CKPSO0: Timer2 Clock Prescale Select bits

00 = Prescaleris 1
01 = Prescaler is 4
1x = Prescaler is 16

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

Hinh 1.18. T2CON: Thanh ghi diéu khién Timer2 (dia chi 12h)
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Mot dic diém khéc cua vi diéu khién Pic16F877A 14 c¢6 bd dao dong chu
trén chip diéu, nd s& giup tranh dugc nhimg sai s khong can thiét trong viée
tao xung dao dong, vi diéu khién Pic16F877A c6 kha nang tu Reset bﬁng bo
WDT, va ¢ thém 256 byte EEPROM. Nhung gia thanh cta Pic dat hon so
voi 8051,

1.2. THIET BI HIEN THI LCD

Ngay nay, thiét bi hién thi LCD (Liquid Crystal Display) duoc st dung
trong rat nhiéu cac tng dung cia VDK. LCD c¢6 rat nhiéu wu diém so véi cac
dang hién thi khac nhu né c6 kha nang hién thi ki tuy da dang, truc quan (chi,
s6 va ki tu do hoa), d& dang dwa vao mach ung dung theo nhiéu giao thirc giao
tiép khac nhau, ton rat it tai nguyén hé thong va gia thanh ré ... Trong dé tai
nay toi st dung HD44780 cua Hitachi, mét loai thiét bi hién thi LCD rat
thdng dung ¢ nuac ta.

1.2.1. Hinh dang kich thwéc.
C6 rat nhiéu loai LCD véi nhiéu hinh dang va kich thudc khac nhau, trén
hinh 1.19. 1a hai loai LCD thong dung.

Hinh 1.19. Hinh hai loai LCD thong dung

Hinh 1.20. So’ d6 chan ciia LCD
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Hinh 1.21. LCD loai DM 1602A.

Khi san xuat LCD, nha san xuat di tich hop chip diéu khién (HD44780)
bén trong 16p vo va chi dua cic chan giao tiép can thiét. Cac chan nay duoc
d4nh s6 tht ty va dit tén nhu hinh 1.20.

1.2.2. Cac chan chirc nang.
Bang 3.1. Cac chan chtrc nang cua HD44780.

Chan
$b

Tén

Chtric nang

1

V/ss

Chan ndi dat cho LCD, khi thiét k& mach ta ndi chan nay
véi GND ctia mach diéu khién.

Vdd

Chan cap ngudn cho LCD, khi thiét k& mach ta ndi chan
nay véi 5V cua mach diéu khién.

Vo

Chan nay dung dé diéu chinh d6 twong phan ctia LCD.

RS

Chan chon thanh ghi (Register select). N6i chan RS voi
logic “0” (GND) hoic logic “1” (Vcc) dé chon thanh ghi.
+ Logic “0”: Bus DB0-DB7 sé& ndi vé6i thanh ghi 1énh IR
ctia LCD (& ché @6 “ghi” - write) hodc nbi voi bo dém
dia chi ctia LCD (& ché do “doc” - read)

+ Logic “1”: Bus DB0-DB7 s& ni v6i thanh ghi dir liéu
DR bén trong LCD.

RW

Chén chon ché do doc/ghi (Read/Write). N6i chan R/W
v6i logic “0” ¢é LCD hoat dong ¢ ché do ghi, hoic ndi
voi logic “17 dé LCD & ché d6 doc.

Chan cho phép (Enable). Sau khi cac tin hiéu dugc dat
|én bus DB0-DB7, céac 1énh chi duoc chdp nhéan khi ¢6 1
xung cho phép cua chan E.

+ O ché d6 ghi: Dir li€u ¢ bus s€ dugc LCD chuyén vao
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(chap nhan) thanh ghi bén trong n6 khi phat hién mot
xung (low-to-high transition) cua tin hiéu chan E.

+ O ché do doc: Dit liéu s& duge LCD xuét ra DB0-DB7
khi phat hién suon 1én (low-t0-high transition) ¢ chan E va
dugc LCD giit & bus dén khi nao chan E xudng mirc thap.

7+14 | DBO+ |8 duong cua bus di liéu dung dé trao doi thong tin voi
DB7 | MPU. C6 2 ché d6 sir dung 8 dudng bus nay:

+ Ché d6 8 bit: Dit liéu duogc truyén trén ca 8 duong, voi
bit MSB 12 bit DB7.

+ Ché d9 4 bit: Dit liéu dugc truyén trén 4 duong tir DB4
t6i DB7, bit MSB 1a DB7.

15 A 15 1a Catot, dién ap khoang Uak=4,2V

16 K Chén nodi dat ciia dén Back light

1.2.3. So' d6 khoi ciia HD44780.

Pé hiéu rd hon chitc ning cac chan va hoat dong cuia chung, ta tim hiéu
so qua chip HD44780 thong qua céc khdi co ban ctia né.

*) Céc thanh ghi:

Chip HD44780 c6 2 thanh ghi 8 bit quan trong la: Thanh ghi 1énh IR
(Instructor Register) va thanh ghi dir liéu DR (Data Register).

- Thanh ghi IR: Bé diéu khién LCD, ngudi dung phai “ra 1énh” thong
qua tam duong bus DB0-DB7. Mdi 1énh duoc nha san xuat LCD danh dia chi
rd rang. Ngudi dung chi viée cung cap dia chi 1énh bang cach nap vao thanh
ghi IR. Nghia 13, khi ta nap vao thanh ghi IR mot chudi 8 bit, chip HD44780

s¢€ tra bang ma I¢nh tai dia chi ma IR cung cép va thuc hién 1énh do.

VD: Lénh “hién thi man hinh” c6 dia chi 1énh 1a 00001100 (DB7...DB0)
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0OSC1 0362 cL1
CL2
Resat | M
circuit s
Timing
ACL generator
Instruction T D
o register {IR)
S oo ot RAM 160t || Common | GOM1s
— = (DDRAM) e shift signal  [——=
R —| face 20 x B bits register driver
E -
- It
Address 7 SEGT1 o
counter 8 40-_bil A0-bit SE_QI'HE'I'I[ SEG40
7 shift latch signal  ——
Bg; to register | | circuit driver
L~ 7
input/ | g | Data 8
DEO ta |output ragister
DE3 buffer (DR) L
- 8 8 LCD drive
voltage
- Busy selector
flag |
Character Charactar Cursor
generator generator s
RAM ROM Blink
(CGRAM) gcgzﬁgr_m controller
GND G4 bytes s bits
5 ¢ 5
I Parallel/serial convartar
and —
attribute circuit
ALNALA
Vi w2 v3a V4 Wb

Hinh 1.22. So d6 khéi ctia HD44780.

- Thanh ghi DR: Thanh ghi DR dung dé chira dir liéu 8 bit dé ghi vao
ving RAM, DDRAM hoic CGRAM (& ché do ghi) hodc dung dé chua dir
lidu tir 2 ving RAM nay goi ra cho MPU (& ché d6 doc). Nghia 13, khi MPU
ghi thong tin vao DR, mach noi bén trong chip s€ tu dong ghi thong tin nay
vao DDRAM hodac CGRAM. Hodéc khi thong tin vé dia chi duogc ghi vao IR,
dir liéu & dia chi nay trong ving RAM noi cua HD44780 s& duoc chuyén ra
DR d¢é truyén cho MPU. Vay bang cach diéu khién chan RS va R/W ching ta
c6 thé chuyén qua lai gitr 2 thanh ghi nay trong khi giao tiép véi MPU. Bang
3.2. tom tat lai cac thiét 1ap d6i v6i hai chan RS va R/W theo muc dich giao
tiép.
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Bang 3.2. Bang churc nang chan RS va R/W theo muc dich st dung.

RS RW Y nghia
0 0 Ghi vao thanh ghi IR dé ra 1énh cho LCD (VD:
can display clear, ...)
0 1 Poc co ban & DB7 va gié tri ciia bd dém dia chi &
DB0-DB6
1 0 Ghi vao thanh ghi DR
1 1 Poc dir liéu tir DR

*) Co bao ban BF (Busy Flag):

Khi thuc hién cac hoat dong bén trong chip, mach ndi bén trong can mot
khoang thoi gian dé hoan tat. Khi dang thyc thi cac hoat dong bén trong chip
nhu thé, LCD bo qua moi giao tiép v4i bén ngoai va bat cd BF (thong qua
chan DB7 khi ¢ thiét 1ap RS=0, R/W=1) lén dé bao cho MPU biét n6 dang

“ban”. D1 nhién, khi xong viéc, n6 s€ dat co BF lai muc 0.
*) B6 dém dija chi AC (Address Counter):

Nhu trong so d6 khéi, thanh ghi IR khong tryc tiép két ndi véi ving
RAM (DDRAM va CGRAM) ma théng qua bo dém dia chi AC. Bo dém nay
lai ndi véi 2 vung RAM theo kiéu r& nhanh. Khi mot dia chi 1énh duoc nap
vao thanh ghi IR, thong tin dugc nbi truc tiép cho 2 ving RAM nhung viéc
chon lya ving RAM tuong tac da dugc bao ham trong ma 1é€nh. Sau khi ghi
vao (hoac doc tr) RAM, bo dém AC tu dong tang lén (hodc giam di) 1 don vi
va noi dung ciia AC duoc xuét ra cho MPU théng qua DB0-DB6 khi c6 thiét
1ap RS=0 va R/W=1 (xem béang 3.2). Luu y: Thoi gian cap nhat AC khong
dugc tinh vao thoi gian thuc thi 1énh ma dugc cap nhat sau khi ¢ BF 1€n muc
cao (not busy), cho nén khi 1ap trinh hién thi, ban phai delay mot khoang
tADD khoang 4uS-5uS (ngay sau khi BF=1) truéc khi nap dir li¢u méi.

*) Viing RAM hién thi DDRAM (Display Data RAM):

Pay 1a ving RAM dung dé hién thi, nghia 1a tmg v6i mot dia chi cua
RAM la mdt 6 ki tu trén man hinh va khi ban ghi vao ving RAM nay mdt ma
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8 bit, LCD s& hién thj tai vj tri tuong ung trén man hinh mot ki ty c6 ma 8 bit

ma ban di cung cAp nhu hinh 1.23.

Display position

(digit) 1 2 3 a4 5 79 80
DORAM

addrass |ﬂDlﬂ1|DE|DE|Dd‘ T 'l4E|4F‘
(hexadecimal)

Figure 2 1-Line Display

Display

position 1 2 3 4 5 W40
DORAM 00 (01 |02 |03 |04 |-cooiieieiaaoeo- | 26| 27
addrass

{hE:ILHIjECiITlE” Ao |4 142 | 43 |44 | === ceaao- | gl | BT

Hinh 1.23. Méi lién hé giira dia chi cia DDRAM va vi tri hién thi ciia LCD.

Viung RAM nay c6 80x8 bits nhd, nghia la chira dugc 80 ki tuy ma 8 bits.
Nhitng ving RAM con lai khong dung cho hién thi c6 thé dung nhu ving
RAM da muc dich. Luu y 13 dé truy cip vao DDRAM, ta phai cung cép dia
chi cho AC theo ma HEX.

*) Vung ROM chura ki ty CGROM (Character Generator ROM):

Ving ROM nay dung dé chira cac mau ki tir loai 5x8 hodc 5x10 diém
anh/ki tu, va dinh dia chi bﬁng 8 bit. Tuy nhién, né chi c¢6 208 mau ki tu 5x8
va 32 miu ki ty kiéu 5x10 (tong cong 1a 240 thay vi 256 mau ki ty). Nguoi
dung khong thé thay d6i ving ROM nay.
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Table 2 Example of Correspondence between EFROM Addreess Data and Character Pattern
(5 = 8 Dois)
EPROM Address Data

LSB

AT1ATDAD AR AT AB AS A4 A3 A2 A1 AD |D4 020201 00
0 0 0 00O O O 0

0 0O 0 110 O O O

o o0 1 o110l 1|0

o0 1 11 1|0 01

01 0 01 ’T 0 01

0 1 0 1 0|0 0 01

o1 1 0 (11 1 170

o 11 0001 0|0 1 1 1|0 0 0 0 0)|=—— Cursorposilion

1 0 0 0o 0o 0 o 0

10 0 1 (0 0 0 © 0O

T 01 o 0 0 O O

1T 01 1|0 0 0 O 0O

110 0|0 0 0 O O

11 0 1|0 0 0 O 0

1 11 0 (0 0 0 O O

T 1 1 1] 0 0 0 0

Hinh 1.24. Méi lién hé giira dia chi ciia ROM va dir liéu tao mau ki tu.
*) Ving RAM chta ki ty 6 hoa CGRAM (Character Generator RAM):

Nhu trén bang ma ki ty, nha san xuat danh ving c6 dia chi byte cao 1a
0000h dé ngudi dung c6 thé tao cac mau ki tu d6 hoa riéng. Tuy nhién dung
luong vung nay rat han ché: Ta chi c6 thé tao 8 ki tu loai 5x8 diém anh, hodc
4 ki tu loai 5x10 diém anh. Pé ghi vao CGRAM, xem hinh 1.24.

1.2.4. Tap Iénh cua LCD.

Trude khi tim hiéu tap 1énh cua LCD, sau day 1a mot vai chu y khi giao
tiép v6i LCD:

* Tuy trong so d6 khdi ctia LCD ¢6 nhiéu khéi khac nhau, nhung khi lap
trinh diéu khién LCD ta chi c6 thé tac dong truc tiép dugc vao 2 thanh ghi DR
va IR thong qua cac chan DBx, va ta phai thiét 1ap chan RS, R/W phu hop dé
chuyén qua lai giir 2 thanh ghi nay. (xem bang 3.2)
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Table 5

Relationship between CGRAM Addresses, Character Codes (DDRAM) and Character
Patterns (CGRAM Data)

For 5 = 8 dot character patterns

Character Codes Character Patterns
(DDRAM data) CGRAM Address (CGRAM data)
765843210 54 32210 T6 543210
High Low High Low High Lo
000 111 1]0]
001 110 0 01
010 1o o off |
[ aracier
11 11 1 1|0 '
" ! pattern (1)
00oo0ao 000 000:100 1m1':'0‘
5101 110 G110
110 4]0 o o]
111 =0 0000 }{_‘.ursor position
000 = [1]o o o1
001 iol1]of1]o]
010 111 11 o
| aracter
011 0 01 ] .
. H attern (2)
0o ooa 001 001:100 e A pattern (2
101 o ol1fo o
110 to 0|10 o]
P11 ‘0 0 0 0 0| Cursorposition
o oo i
I 001 !
_'_,_;-'-'_'_'_'_—'_'_'_ ——EKH_\__‘ i
= | | = : -
! e _'___,_-—ﬂ—"‘_#
0o oo 1 11 11 151 00 !
(10 1 |
110 |
11 i

Hinh 1.25. Méi lién hé giira dia chi cia CGRAM, dir liéu CGARM, va ma ki tu.

* V&i mdi 1énh, LCD can mot khoang thoi gian dé hoan tat, thoi gian nay
c6 thé kha 1au ddi véi toe d6 cia MPU, nén ta can kiém tra cd BF hodc doi
(delay) cho LCD thuc thi xong 1énh hién hanh méi c¢6 thé ra Iénh tiép theo.

* Pia chi cia RAM (AC) sé& tu dong ting (giam) 1 don vi, mdi khi c6
lénh ghi vao RAM. (Piéu nay gitp chwong trinh gon hon)

* Cac 1énh cua LCD c6 thé chia thanh 4 nhom nhu sau:

« Céc lénh vé kiéu hién thi. VD : Kiéu hién thi (1 hang/2 hang), chiéu
dai dit liéu (8 bit/4 bit), ...

* Chi dinh dia chi RAM noi.
* Nhom Iénh truyén dir ligu trong RAM ndi.

* Cac 1énh con lai .
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Bang 3.3. Tap 1énh cua LCD.

Tén 1énh

Hoat dfng

Thoi
gian
chay

Clear
Display

Ma I¢nh: DBx=DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO0
DBx= 0 0 0 0O 0 O 0 1

Lénh Clear Display (x6a hién thi) s& ghi mot khoang tréng (ma hién

thi ki tu 20H) vao tat ca 6 nhG trong DDRAM, sau do tra bo dém

dia chi AC=0, tra lai hién thi géc néu nd bi thay déi, nghia la: Tét

hién thi, con tré doi vé goc trai (hang dau tién), ché do ting AC.

Return

home

Mai 1énh: DBx =DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0
DBx= 0 0 0 0 0 0 1 *
Lénh Return home tra bd dém dia chi AC vé 0, tra lai kiéu hién thi

gbc néu no bi thay do6i. Noi dung cia DDRAM khong thay doi.

1.52 ms

Entry
mode set

Ma 1énh: DBx =DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
DBx= 0 0 O 0 0 1 [UD] [S]

I/D: Tang (I/D=1) hodc giam (I/D=0) bo dém dia chi hién thi AC 1
don vi méi khi c6 hanh dong ghi hoic doc ving DDRAM. Vi tri
con tro ciing di chuyén theo sy ting giam nay.

S: Khi S=1 toan bd nd1 dung hién thi bi dich sang phai (I/D=0) hodc
sang trai (I/D=1) mdi khi c6 hanh dong ghi ving DDRAM. Khi
S=0: khong dich noi dung hién thi. Noi dung hién thi khong dich
khi doc DDRAM hoac doc/ghi ving CGRAM.

Display
p:}s.“ii)l'l 1 Zz 3 4 5 6 T &
ODRan | 00|01 02|03 04|05 (08 (07

address .
Display 40|47 |42 |43 (44|45 |46 (47

positon 12 3 4 5 & T &
DORAM |00 |01 02|03 04|05 08|07
address Ear 01|02 |03 |04 |05 | 06| 07 (08

shift left

41|42 (43|44 45|46 |47 (48

For .
shift left |'31|{’2|D3|U4|05|£":‘|U?

]

Far 2700|0102 (03|04 |06 (06
shift right

For

=hift right|4F Q0 01(02 (0304 05|08 5714041 |42 |43 |44 |45 (46

Figure 3 1-Line by 8-Character Display Example Figure5 2-Line by 8-Character Display Example

Hinh 3.7. Hoat dong dich trai va dich phai ndi duné hién thi

37us
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Display
on/off
control

Ma 1énh: DBx =DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO0
DBx= 0 0 0 O 1 [D] [C] [B]

D: Hién thi man hinh khi D=1 va nguoc lai. Khi tit hién thi, noi

dung DDRAM khéng thay doi.

C: Hién thi con tro khi C=1 va nguoc lai. Vi tri va hinh dang con

tro, xem hinh 3.8.

B: Nhép nhay ki tu tai vi tri con tré khi B=1 va nguoc lai. Xem

thém hinh 8. vé kiéu nhap nhay. Chu ki nhip nhay khoang 409,6ms

khi mach dao dong ndi LCD la 250kHz.
|
Cursor ——w

5 » B dot 5% 10 dot Alternating display
character font character font

LT

Cursor display example Blink display example

Figure 12 Cursor and Blinking

Hinh 3.8. Kiéu con, kiéu ki ty va nhp nhay ki tu

37us

Cursor
or
display
shift

Ma 1énh: DBx =DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO0
DBx= 0 0 O 1 [S/IC] [RIL] * *

Lénh Cursor or display shift dich chuyén con tré hay di liéu hién

thi sang trai ma khong can hanh dong ghi/doc dir liéu. Khi hién thi

kiéu 2 dong, con tré s& nhay xudng dong duéi khi dich qua vi tri thir

40 cua hang dau tién. Dt liéu hang dau va hang 2 dich cing mot

lac. Chi tiét str dung xem bang sau:

S/C | R/L | Hoat dong

0 0 Dich vi tri con tro sang trai (Nghia la giam AC mot don vi).

0 1 Dich vi tri con tro sang phai (Tang AC 1én 1 don vi).

| 0 Dich toan bg ndi dung hién thi sang trai, con tro cing dich theo.

1 1 Dich toan bg néi dung hién thi sang phai, con tro cling dich theo.

37us

Function

Ma 1énh: DBx=DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
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set

DBx= 0 0 1 [DL] [N] [F] * *
DL: Khi DL=1, LCD giao tiép véi MPU bang giao thtc 8 bit (tir bit
DB7 dén DBO). Nguoc lai, giao thtrc giao tiép 1a 4 bit (tir bit DB7
dén bit DB0). Khi chon giao thirc 4 bit, dit liéu duoc truyén/nhan 2
1an lién tiép véi 4 bit cao giri/nhan trude, 4 bit thap giri/nhan sau.
N: Thiét 1ap s6 hang hién thi. Khi N=0: hién thi 1 hang, N=1: hién
thi 2 hang.
F: Thiét lap kiéu ki tw. Khi F=0: kiéu ki ty 5x8 diém anh, F=1: kiéu
ki tw 5x10 diém anh.
* Cha y:
e Chi thuc hién thay ddi Function set & dau chuong trinh. Va sau
khi dugc thuc thi 1 1an, 1énh thay d6i Function set khong dugc LCD
chap nhan nita ngoai trir thiét 1ap chuyén ddi giao thirc giao tiép.
« Khéng thé hién thi kiéu ki tw 5x10 diém anh ¢ kiéu hién thi 2
hang.

37us

Set
CGRAM
address

Ma Iénh: DBx=DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO0

DBx= 0 1 [ACG][ACG][ACG][ACG][ACG][ACG]
Lénh nay ghi vao AC dia chi cila CGRAM. Ki hiéu [ACG] chi 1 bit
cua chudi dir liéu 6 bit. Ngay sau I¢nh nay 1a 1énh doc/ghi dit li¢u tir
CGRAM tai dia chi da duoc chi dinh.

37us

Set
DDRAM
address

Mi lénh: DBx = DB7 DB6 DB5 DB4 DB3 DB2 DB DB0

DBx=1 [AD] [AD] [AD] [AD] [AD] [AD] [AD]
Lénh nay ghi vao AC dia chi cia DDRAM, dung khi can thiét 1ap
toa do hién thi mong mudn. Ngay sau Iénh nay 1a 1énh doc/ghi dir
liéu tir DDRAM tai dia chi da duoc chi dinh. Khi ¢ ché do hién thi
1 hang, dia chi c6 thé tir 00H dén 4FH. Khi ¢ ché do hién thi 2
hang, dia chi tir 00h dén 27H cho hang tht nhét, va tir 40h dén 67h
cho hang thur 2.

37us

Read BF
and
address

Ma Iénh: DBx = DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0
DBx= [BF] [AC] [AC] [AC] [AC] [AC] [AC] [AC]
(RS=0, R/W=1)
Nhu di dé cap trude day, khi co BF bat, LCD dang lam viéc va 1énh
tiép theo (néu c6) s& bi bo qua néu co BF chua vé muc thap. Cho
nén, khi lap trinh diéu khién, ban phai kiém tra c& BF trudc khi ghi
dir li¢u vao LCD. Khi doc co BF, gia tri cia AC cling dugc Xuit ra
cac bit [AC]. No la dia chi cuia CG hay DDRAM 1la tuy thude vao
1€nh trude do.

Ops

Write

Ma Iénh: DBx =DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0
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ata to DBx = [Write data] (RS=1, R/W=0)
CGor  |Khi thiét 1ap RS=1, R/W=0, dit liéu cin ghi dugc dua vao cac chan
DDRAM |DBx tir mach ngoai s& duoc LCD chuyén vao trong LCD tai dia chi| 37ps
dugc xac dinh tir 1€nh ghi dia chi trude do (Iénh ghi dia chi cling| tADD
xéac dinh luén ving RAM cén ghi). Sau khi ghi, bo dém dja chi AC| 4ps
tu dong tang/giam 1 tuy theo thiét 1ap Entry mode. Luu y 1 thoi
gian cap nhat AC khong tinh vao thoi gian thuce thi 1€nh.
Ma lénh: DBx=DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
Read data DB.x :.A[ReAad data] (RS=1, R/}/V.:Al) ‘ ;
from CG Khi thiét 1ap RS=1, R/W=1.,dir li¢u ttr CG/DDRAM duoc chuyén ra 3701
or MPU tp()ng qua cac chan DBx (dia chi va ving RAM da duoc xac {ADD
DDRAM dinh bang 1énh ghi dia chi truéc d6). Sau khi doc, AC ty dong aps

tang/giam 1 tuy theo thiét 1ap Entry mode, tuy nhién noi dung hién
thi khong bi dich bat chap ché do Entry mode.

1.2.5. Pic tinh ciia cac chén giao tiép.

LCD s¢€ bi hong nghi€m trong, hodc hoat dong sai 1éch néu ban vi pham

khoang dac tinh dién sau day:
Bang 3.4. Bic tinh dién lam viéc dién hinh.

Chan cap nguén (Vee-GND) | Min:-0.3V , Max+7V

Céc chan ngd vao (DBx,E,...) | Min:-0.3V , Max:(Vee+0.3V)
Nhiét do hoat dong Min:-30C , Max:+75C

Nhiét do bao quan Min:-55C , Max:+125C

Pic tinh dién lam viéc dién hinh: (Po trong diéu kién hoat dong Vee =
4.5V dn 5.5V, T =-30 d&én +75C).
Bang 3.5. Mién 1am viéc binh thuong.

Chan cép nguén Vee-GND 2.7V @én 5.5V

Dién 4p vao mic cao Vi 2.2V dén Vee

Dién 4p vao mirc thap V. 0.3V dén 0.6V

Dién 4p ra mic cao (DB0O-DB7) Min 2.4V (khi g =-0.205mA)
Dién 4p ra mirc thap (DB0-DB7) Max 0.4V (khilop = 1.2mA)

Dong dién ngd vao (input leakage current) Iy | -luA dén 1uA  (khi Vix =0 dén Vee)

Dong dién cip nguén I¢c 350uA(typ.) dén 600uA

Tan s0 dao dong noi fosc

190kHz dén 350kHz (dién hinh la 270kHz)
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Chwong 2: THIET KE HE THONG PIEU KHIEN MOTOR

2.1. So do khoi
Véi yéu cau cua dé tai l1a thiét ké hé thong di€éu khién moé clra bang mat
ma bang cach st dung pic vi di€u khién dé diéu khién chiéu dong co, em xin

dua ra so do khoi nhu sau:

KHOI HIEN THI PIEU KHIEN
NGOAI |

BOXULY

KHUYECH
PAIDONG

KHOINGUON

Hinh 2.1. So db khéi hé théng diéu khién déng mé cira

2.2. Thiét ké cac khoi
2.2.1. By xir ly

Bo6 xt Iy 1am nhiém vu nhan tin hiéu diéu khién tir ban phim ngoai ( ma
tran phim 4x4), diéu khién cho dong co quay theo chiéu thuan hay chiéu
nguoc, & day em str dung vi diéu khién PIC16F877A. Pay 14 vi diéu khién co
40 chan, véi 5 cong vao ra la Port A (RAO+RA5), Port B (RB0+-RB?7), Port C
(RCO0+RC7), Port D (RD0+RDY7), Port E (REO+REZ2). N6 c6 8K Flash ROM va
368 Bytes RAM.
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1 - , 40
MCLRAVPP RET/FGD =g
o " RBBIPGE g1
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Hinh 2.2. So' @6 nguyén ly ciia PIC16F877A trong mach
2.2.2. Khéi hién thj

Pé thuan tién cho viéc hién thi ki ty va ché do cai dat trang thai diéu
khién, & em day sir dung LCD_DM 1602A.

Sinh vién: Pham Quy Nghiém — Lép DTI1001 40



Do 4n tot nghiép

LCDA1

LiiD1 6L
STEXT>

[1 RV1

500
<TEXT=

Hinh 2.3. So @ nguyén ly ciia LCD1602

LCD1602 1a loai 2 dong, 16 ki tu, sir dung ngudn nudi thap (tir 2, 5 dén
5V). C6 thé hoat dong & hai ché do 4 bit hodc 8 bit (trong dé tai ndy em sir
dung ché do 4 bit).

2.2.3.Ma tran phim .

2.2.3.1 Cau tao .
Vé co ban thi ma tran phim dua trén mdt ma tran hang va cot. Sy kién
mot phim duogc nhéan hodc tha c6 thé duge ghi lai b::ing cach diéu khién va doc

trang thai ciia cac hang va cac cQt trong ma tran phim.
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< <
47 47 47« | ATx SWP2 awpPa awpPa

SwWpa
& o 575 T
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o, O 5,;0 ofo o;,o
e ot e ] — —
LO o -0 04 ALO 53 ; O (53
N 1] B "

SWP10 WP WP P13
o, 0 S, 0 o ;‘f"&'
el e —_— —_— —_—
| i Q O } o o4 } Qo O L © -
a 8 ] Y
awPa WP SWP10 P17
5T 754 5T o
b o s e et b
5 o 5 o S o 5 o
) Y 2 3
now o cowz coLs e

Hinh 2.4. So 4 nguyén Iy ma tran phim 4x4.
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2.2.3.2. nguyén ly quét phim.

Thuat toan quét phim dugc st dung la lan luot tim hang va tim cdt
(hoac nguoc lai) Khi tim hang, cac hang s¢ dugc dat lam dau vao,cac cot
duoc dat 1am dau ra murc thap. Sau d6 kiém tra cac hang xem c6 hang nao &
mirc thip hay khong (c6 phim ndo bdm gay ra ndi véi cot hay khong)? Sau
khi xac dinh dugc hang s€ dat cac cot lam dau vao, hang vua tim dugc lam
dau ra muc thap. Viéc kiém tra duoc tién hanh voi cac cot. Sau khi xac dinh
duoc hang va cot s& suy ra phim dugc bam.

+ Pau tién cho cac hang & muc 1 va cac cot & mirc 0

+ Kiém tra xem nao hang nao duoc nhén (khi nut dugc nhén) tac la
duoc nhan tin hiéu tir cac cot

+ Néu ma c6 1 hang bat ky dyoc nhan sau d6 ta lai chuyén gia tri 0 vao
hang dyoc nhan va gia tri 1 vao cac cot. Khi d6 cot lai nhan nhiém vu lam tin
hiéu vao. Néu ma 1 trong cac cot duoc nhén (Khi nat duoc nhén) trong cac
truong hop nay thi cho ra cac gié tri tuong Ung.

Ma tran phim 4x4 gém c6 16 phim nhan, trong d6 em sir dung céac
phim nhan tir 0 9 1am céc phim sb dung dé nhap mat khau hay thay d6i mat
khau.

Hinh 2.5. Hinh anh thwe cia ma tran phim
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Cac phim A,B,C 1a cac phim dung dé thiét 1ap ché do cai dat va diéu
khién cho dong co hoat dong theo chiéu thuan hay nguoc.

2.2.5. Khoi cong suat dong co.

2.2.5.1. Motor DC
O day em str dung loai dong co DC, nhu hinh 2.5

Hinh 2.6. Pong co DC

2.2.5.2. Mach ciu H

Mach cau H 1a duge goi la mach cidu H vi né duoc cu tao boi 4
transitor hay 1a Fet. Doi khi mach cau H ciing duoc cau tao bdi 2 transitor hay
Fet. Tac dung cua transitor va Fet 1 cac van dong mé dan dong dién tir ngudn
xudng tai v6i cong sudt 16n. Tin hiéu diéu khién cac van 1a tin hiéu nho (dién

ap hay dong dién) va cho dan dong va dién ap 16n dé cung cap cho tai.

Tin hi€u dau ra cia vi diéu khién 1a nhé hon 5V (do cac di€u ché
PWM) ma di€u khién dong co can dong dién va dién ap 16n. Cac van diéu
khién hay céac chan diéu khién chi can tin hi¢u nho (Pién ap hay dong dién) l1a

m& khoa (Transitor) din dong cho tai.

Mach cau H c6 thé dao chiéu dong dién qua tai nén thé né hay duoc
dung trong cac mach diéu khién dong co DC . Béi v6i mach diéu khién dong
co thi mach cau H c6 thé dao chiéu dong co qua 1a don gian. Chi can mé khoa
cac van ding chiéu ma minh mudén. Nén thé trong d¢é tai nay em sir dung mach

cau H va cac Transitor dugc sir dung 1a Tip 122 .
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+12 W
EKE% %3}@
hit & hit B
. TIP122 TIP122 -
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TIP122 TIF1z2

Hinh 2.7. So @6 nguyén Iy mach cau H

2.2.5. Khoi nguén

Chinh

~220V Lf

.| onap

Cung cap ngudn nudi cho toan bo hé théng.

O day bo 6n ap dung IC 7805 , 7812 dé tao ngudn +5V cung cap ngudn
cho mach vi diéu khién va IC 7812 dé tao nguén+12V cép cap va o6n dinh cho

mach khuéch dai dong co. So d6 nguyén 1y nhu hinh 2.6.
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Hinh 2.8. So' 6 nguyén 1y ciia bd 6n ap
2.3. So' @6 mach hé thong
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Hinh 2.9. So @ nguyén Iy mach diéu khién Motor
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Chuong 3: PHAN MEM PIEU KHIEN

3.1. Luu d6 thuit toan

-Xh&i tao cac port

-Khéi tao LCD

-Becma vao B

False

Tiép tuc
chwong trinh

Nhép phim vao A

Nhdp ma vao A,

-Nhap ma méi vao A,

Mé& clra

-Ghi vao b nhe

l 3 l v A4 v 2
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f-“N

Luwu dd quét phim .

False

Nh&p phim

Xuat hang 1: 0111

Tr

True
A="10"

Xuét hang 2: 1011

A="4"

Nha!l cot
+ i PR

Out
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3.2. Chuwong trinh
#include <16f877A.h>
#include <math.h>

#FUSES NOWDT, HS, NOPUT, NOPROTECT, NODEBUG, NOBROWNOUT,

NOLVP, NOCPD, NOWRT
#use delay(clock=20000000)
#include<lcd_ct.c>

#define Add 0

#define TM 5000

#define TK 1000

//:::: == == jrp—pe— -

void Scan();

void OpenM();

void CloseM();

void Setting();

void InputNumber();

int8 A=0,A1=0,A2=0,A3=0,A4=0;
int8 B1,B2,B3,B4;

/lunsigned int8 Varln, VarOut;
int8 State;

//int8 Count;

int i

void main()
{
set_tris_D(0xF0);
set_tris_C(0x00);
lcd_init();
output_C(0x00);
delay_ms(100);
/Iwrite to eeprom
if(read_eeprom(Add)!=128)
{
write_eeprom(Add+1,1);
write_eeprom(Add+2,2);
write_eeprom(Add+3,3);
write_eeprom(Add+4,4);
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¥

/lread from eeprom
Bl=read_eeprom(Add+1);
B2=read_eeprom(Add+2);
B3=read_eeprom(Add+3);
B4=read_eeprom(Add+4);

while(1)

{

Icd_putcmd(0x80);
printf(lcd_putchar,”Auto Open Sys ");
Icd_putcmd(0xCO0);
printf(lcd_putchar,” ");
delay_ms(TK);

Scan();
switch(A)
{
case 10: lcd_putcmd(0x80);
printf(lcd_putchar,"Setting Number ");
delay_ms(TK);
Icd_putcmd(0x80);
printf(lcd_putchar,"Put Old Number ");
delay_ms(TK);
InputNumber();
if((A1l==B1)&&(A2==B2)&&(A3==B3)&&(A4==B4))
{
lcd_putcmd(0x80);
printf(lcd_putchar,"Put New Number ");
lcd_putcmd(0xCO0);
printf(lcd_putchar,” ");
Setting();
¥
break;
case 11: lcd_putcmd(0x80);
printf(lcd_putchar,"Closing ...... ");
CloseM();
break;
case 12: lcd_putcmd(0x80);

Sinh viéen: Pham Quy Nghiém — Lop BDT1001

49



Do 4n tot nghiép

printf(lcd_putchar,"Put Num to Open ");
delay_ms(TK);

InputNumber();
if((A1l==B1)&&(A2==B2)&&(A3==B3)&&(A4==B4))
{
lcd_putcmd(0x80);
printf(lcd_putchar,"Open ......... ");
OpenM();
¥
break;
}
¥
¥
[ e --
void Scan()
{
while(1)
{
State=0;

output_D(OxF7);
delay_us(50);

switch(input_D()&0xF0)
{
case 0x70: A=1,
State=1;
break;
case 0xB0: A=2;
State=1;
break;
case 0xDO0: A=3;
State=1;
break;
case OxEOQ: A=10;
State=1,
break;
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output_D(OxFB);
delay_us(50);

switch(input_D()&0xF0)
{
case 0x70: A=4,
State=1,
break;
case 0xB0: A=5;
State=1;
break;
case 0xDO0: A=6;
State=1;
break;
case OxEO: A=11;
State=1,
break;

output_D(OxFD);
delay_us(50);

switch(input_D()&0xF0)
{
case 0x70: A=7,
State=1;
break;
case 0xBO0: A=S;
State=1;
break;
case 0xDO: A=9;
State=1;
break;
case OxEO: A=12;
State=1,
break;
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output_D(OXFE);
delay_us(50);

switch(input_D()&0xF0)
{
case 0x70: A=14,
State=1,
break;
case 0xB0: A=0;
State=1;
break;
case 0xDO: A=15;
State=1;
break;
case OXEOQ: A=13;
State=1,
break;

if(State)

{
LCD_putchar(A+0x30);
delay_ms(100);
break;

}

void OpenM()
{
for(i=0;i<250;i=i+1)
{
output_C(0x01);
delay_ms(20);
output_C(0x00);
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delay_ms(20);

void CloseM()
{
for(i=0;i<250;i=i+1)
{
output_C(0x02);
delay_ms(20);
output_C(0x00);
delay_ms(20);

void Setting()

{
LCD_putcmd(0xC6);
Scan();

B1=A;
delay_ms(TK);

LCD_putcmd(0xC8);
Scan();

B2=A,;
delay_ms(TK);

LCD_putcmd(0xCA);
Scan();

B3=A;
delay_ms(TK);

LCD_putcmd(0xCC);
Scan();

B4=A;
delay_ms(TK);
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/lwrite to eeprom
write_eeprom(Add,128);
write_eeprom(Add+1,B1);
write_eeprom(Add+2,B2);
write_eeprom(Add+3,B3);
write_eeprom(Add+4,B4);

void InputNumber()

{
LCD_putcmd(0xC6);
Scan();

Al=A;
delay_ms(TK);

LCD_putcmd(0xC8);
Scan();

A2=A;
delay_ms(TK);

LCD_putcmd(0xCA);
Scan();

A3=A;
delay_ms(TK);

LCD_putcmd(0xCC);
Scan();
Ad=A;
delay_ms(TK);

}
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KET LUAN

Pé tdi MO CUA BANG MAT MA khéng phai 1a dé tai méi mé va
cling khong phai dé tai 16n, nhung qua d6 em da bo xung duoc rat nhiéu kinh
nghiém va kién thirc ¢6 ich cho ban than nhu.

e Hiéu dugc phuong phap diéu khién thong qua vi diéu khién.
e Tim hiéu thém duoc vé Motor .
e Xay dung Hé thdng diéu khién co ban.

Va qua thoi gian 1am dé tai cing voi sy huéng dan chi bao cua thay
NGUYEN VAN DUONG em di hoc hoi, rén luyén dugc tinh than 1am viéc
nghiém tdc va cach thire tim toi, hoc hoi, nghién ciu cac kién thic méi khodng
ngimg dé b6 xung tich luy kién thizc cho minh.

Trong qué trinh 1am do an tot nghiép, do su han ché vé thoi gian, tai lidu
va trinh d6 c6 han nén khong tranh khoi c6 thiéu sot. Em rat mong duogc su
dong goép ¥ kién cia thay co trong hoi dong va cac ban dé dd an tét nghiép
cua em dugc hoan thién hon.

Sau clng em Xin tran thanh bay t6 long biét on ciia minh d6i vai thay
NGUYEN VAN DUONG va céc thay cb trong khoa di giup d& em hoan
thanh d6 an t6t nghiép nay.

Ngay 1 thang 11 nam 2010

Sinh vién

Pham Quy Nghiém
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TAI LIEU THAM KHAO

1. Nguyén Tang Cudng, Phan Qudc Thiang, Cau tric va lap trinh ho Vi
Diéu khién 8051, Nha xuét ban khoa hoc va K§ Thuat.

2 Nguyén Manh Giang, Ciu tric, lap trinh ghép néi va ting dung cta
Vi Diéu Khién, nha xuét ban Lao Pong — Xa Hoi.

3. Pham Minh Ha(2004), Ky thudt mach dién tir, Nha xuit ban Khoa
hoc va k¥ thuat.

4. Ngo Dién Tap, Vi Diéu Khién trong do ludng va diéu khién tu dong,
Nha xuét ban Khoa Hoc va Ky Thuat, Ha Noi.

5. Ho Vi biéu Khién 8051, Tong Vin ON, nha Xuat ban Lao Pong va
X Hoi.

6. Céc ban c6 thé truy cap céc trang Web rat hay cia Viét Nam nhu :

www.dientuvietnam.net

WWW.Dpicvietnam.com

www.dientuvienthong.net

www.vagam.dieukhien.net

www.duyphi.phpnet.us/index.htm
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