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NHIEM VU PE TAI

1. No6i dung va céc yéu cau can giai quy€t trong nhiém vu dé tai tot nghiép
(ve Iy luan, thuc tién, cac so li€u can tinh todn va cac ban v¢).

Dia diém thyc tap tt nghiép.
Pai phat thanh va truyén hinh Hai PRONG..........cc.oveevieevereiieesesessesessee s
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CAN BO HUONG DAN PE TAI TOT NGHIEP

Ngudi hwéng din thi nhit:

Ho va tén : Nguyén Vin Duong

Hoc ham, hoc vi : Thac si

Co quan cOng tac : Truong Dai Hoc Dan Lap Hai Phong
Noi dung huéng dan : Toan bo dé tai

Nguwoi huwéng din thi hai:

HO VA BN e e e e e e e e annnees

HOC ham, NOC Vi uveeiiiiii e e

NOi dUNE RUONZ AAN: ..ottt

Pé tai tot nghiép duoc giao ngay 10 thang 04 nim 2009
Yéu cau phai hoan thanh xong trudc ngay 10 thang 07 nam 2009

ba nhan nhiém vu DPTTN ba giao nhiém vu BPTTN
Sinh vién Nguoi hudng dan
Nguyén Thi Phuwong Thdio Th.s Nguyén Vin Duwong

Hai Phong, ngay ......thang......nam 2009
HIEU TRUONG

GS.TS.NGUT Tran Hitu Nghi

Sinh vién: Nguyeén Thi Phiong Thio DT901



D6 An Tot Nghiép Thiét Ké Hé Thong Thuée Do Tuyén Tinh

PHAN NHAN XET TOM TAT CUA CAN BO HUONG DAN

1. Tinh than thai 46 cta sinh vién trong qué trinh 1am dé tai tot nghiép:
Panh gia chat lugng cua d6 4n (so voi ndi dung yéu cau di dé ra trong nhiém vy
DTTN trén cac mit Iy luan, thuc tién, tinh toan s6 liéu.. V)

Hai phong, ngay......thang......nam 2009
Can b huéng din
(Ho tén va chir ky)
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1. Panh gia chat lugng dé tai tot nghiép vé cac mit thu thap va phan tich sd
liéu ban diu, co s& 1y luan chon phuong an tdi wu, cach tinh toan chat
luong thuyét minh va ban v&, gia tri Iy luan va thuc tién dé tai.

Hai phong, ngay......thang......nam 2009
Ngudi chaim phan bién
(Ho tén va chir ky)
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LOI MO PAU

Ngay nay, ki thuat dién tir duoc ap dung hét strc rong rai trong nhiéu linh
vuc khoa hoc cong nghé va doi séng, dac bi¢t la trong viéc ty dong hoa. Viéc
cho phép xac dinh toa do dé diéu khién dinh vi cho cac dbi tugng dich chuyén,
cu thé dugce Gng dung nhu trong han ty dong, dung trong viéc san xuat day
truyén nhu cong nghé doéng hop cac loai..., hay con dugc sir dung dé do muc,
bao hiéu d6 sau, d6 can cta chat long.

Qua d6 chiing ta thay dugc su quan trong cua vi diéu khién, cac loai cam
bién... trong do luong. Nho viée st dung nhing linh kién dién tir ndy ching ta
c6 thé thu thap duoc cac dai lugng can do dé& dang hon va ¢ thé xtr 1y ngay cac
dai luong d6 va dua ra nhimg két qua mong mudn, day ciing 1a ndi dung ma em
trinh bay trong d¢é tai ciia minh.

Pé tai cia em l1a “ Thiét ké hé thong thudc do tuyén tinh”. Trong hé thong
em sir dung bd vi diéu khién 8 bit PICI6F877A, cam bién dé xac dinh hudng
chuyén déng theo chu trinh ¢ ca tién va lui. Sau d6, két qua duoc hién thi 1én
LCD HD44780.

Do 4n ctia em gdm 3 chuong:
Chuong 1. Téng quan vé vi diéu khién.
Chuong 2. Giéi thiéu vé LCD HD44780.
Chuong 3. Thiét ké hé théng thudc do tuyén tinh.

Trong qué trinh lam d6 4n tot nghiép, do han ché vé thoi gian, tai liéu
cling nhu trinh d6 c¢6 han nén khong tranh khéi c6 thiéu sot. Em rat mong duoc
su gitip d& ctia nha trudng, cta thiy co trong hoi déng va cac ban dé do an tot
nghi¢p cuia em dugc hoan thién hon.

Em xin gti 101 cam on chan thanh dén nha truong cung cac thay co trong
khoa Dién-Dién tir, dic biét 1a thady Nguyén Vian Duong di gitip d& em hoan
thanh t6t do an nay.
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Hai Phong, ngay 10 thang 07 nam 2009
Sinh vién
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Sinh vién: Nguyeén Thi Phiong Thio DT901

12



D6 An Tot Nghiép Thiét Ké Hé Thong Thuée Do Tuyén Tinh

Chuong 1
TONG QUAN VE VI PIEU KHIEN

1.1. So lwge vé vi xir 1y va vi diéu khién.

Trong nhimg thap nién cubi thé ki XX, tir su ra doi clia cong nghé ban dan,
ki thuat dién tir d3 c6 sy phat trién vuot bac. Cac thiét bi dién tir sau d6 da duoc
tich hop véi mat do cao va rit cao trong cac dién tich nhd, nho vay cac thiét bi
dién tir nho hon va nhiéu chic niang hon. Cac thiét bi dién tir ngdy cang nhiéu
chirc ndng trong khi gia thanh ngay cang ré hon, chinh vi vay dién tir c6 mat
khap moi noi.

Budc dot pha mdi trong cong nghé dién tir, cong ty tré tudi Intel cho ra doi
bd vi xir Iy dau tién, tic 12 phan cing chi dong vai tro thi yéu, phan mém
(chuong trinh) dong vai trd chu dao dbi voi cac chirc nang can thyc hién. Nho
vay vi xtr 1y c6 su mém déo héa trong cic chiic ning ciia minh. Ngdy nay vi xtr
Iy c6 téc do tinh toan rat cao va kha nang xu 1y rat 16n.

Vi xtr Iy ¢6 cac khéi chirc ning can thiét dé 1ay dir liéu, xur 1y dir liéu va
xuat dir liéu ra ngoai sau khi da xur 1Iy. Va chtic nang chinh ctia Vi xtr 1y chinh 13
xu 1y dir ligu, chéng han nhu cOng, trir, nhan, chia, so sanh.v.v....Vi xtr 1y khong
c6 kha ning giao tiép truc tiép véi cac thiét bi ngoai vi, no chi c¢6 kha ning nhan

va xu ly dit liéu ma thoi.

Pé vi xtr 1y hoat dong can c¢6 chuong trinh kém theo, cac chuong trinh nay diéu
khién cac mach logic va tir d6 vi xtr Iy xir Iy cac dit liéu can thiét theo yéu cau.
Chuong trinh 1a tap hop céc 1€nh dé xu 1y dir 1iéu thyc hién tirng 1€nh dugce luu
trlr trong bd nhd, cong vi¢e thuc hanh 1énh bao gém: nhan 1€nh tr by nho, giai

ma 1énh va thyc hién 1énh sau khi da giai ma.
D¢ thyc hién cac cong viéc voi cac thi€t bi cudi cung, chang han diéu khién dong
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co, hién thi ki tu trén man hinh .... doi hoi phai két hop vi xir 1y voi cac mach
dién giao tiép voi bén ngoai duoc goi 1a cac thiét bi I/O (nhap/xuat) hay con goi
1a cac thiét bi ngoai vi. Ban than cac vi xur 1y khi dtng mot minh khong c6 nhiéu
hiéu qua sir dung, nhung khi 13 mot phan ciia mot may tinh, thi hiéu qua tng
dung ctia Vi xir 1y 1a rat 1on. Vi xir 1y két hop véi cac thiét bj khac duoc str trong
cac hé théng 16n, phirc tap doi hoi phai xir Iy mot luong 16n cac phép tinh phirc
tap, co tdc d6 nhanh. Chrfmg han nhu cac hé théng san XuAt tu dong trong cong
nghié¢p, cac téng dai di¢n thoai, hodc & cac robot c6 kha nang hoat dong phirc tap
V.V..

Bo Vi xir 1y ¢6 kha ning vuot bac so voi cac hé théng khac vé kha ning tinh
toan, xu 1y, va thay doi chuong trinh linh hoat theo muc dich ngudi dung, dac
biét hiéu qua ddi voi cac bai toan va hé thdng 16n.Tuy nhién dbi véi cac tmg
dung nho, tim tinh toan khong doi hoi kha nang tinh toan 16n thi viéc tng dung
vi xr Iy can can nhic. Bdi vi hé théng du 16n hay nho, néu dung vi xir 1y thi ciing
doi hoi cac khdi mach dién giao tiép phirc tap nhu nhau. Cac khdi ndy bao gom
bo nhé dé chira dit liéu va chuong trinh thyc hién, cac mach dién giao tiép ngoai
vi dé xuat nhap va diéu khién tro lai, cac khdi ndy cung lién két véi vi xir 1y thi
moi thuc hién duoc cong viée. Dé két ndi cac khdi nay doi hoi nguoi thiét ké
phai hiéu biét tinh tudng vé cac thanh phan vi xur 1y, bd nhé, cac thiét bi ngoai vi.
Hé théng duoc tao ra kha phire tap, chiém nhiéu khong gian, mach in phirc tap
va van dé chinh 1a trinh do nguoi thiét ké. Két qua 1a gia thanh san pham cudi
cung rat cao, khéng phu hop dé ap dung cho cac hé thdng nho.

Vi mot sd nhuoe diém trén nén cac nha ché tao tich hop mot it bd nho va
mot s6 mach giao tiép ngoai vi cung véi vi xtr 1y vao mot IC duy nhat duoc goi
la Microcontroller-Vi diéu khién. Vi diéu khién c6 kha ning twong tu nhu kha
nang cua vi xir 1y, nhung cau tric phan cimg danh cho nguoi dung don gian hon
nhiéu. Vi diéu khién ra doi mang lai su tién loi ddi v6i nguoi dung, ho khong
can nam vitng mot khéi luong kién thie qua 16n nhu nguoi dung vi xir 1y, két

cau mach di¢n danh cho nguoi diung cling tré nén don gian hon nhi€u va c6 kha
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nang giao tiép truc tiép voi cac thiét bi bén ngoai. Vi diéu khién tuy duoc xay
dung voi phan ctng danh cho nguoi sir dung don gian hon, nhung thay vao loi
diém nay 1a kha nang xur 1y bi gidi han (tdc d6 xtr Iy cham hon va kha ning tinh
toan it hon, dung luong chwong trinh bi gi6i han). Thay vao dé, Vi diéu khién c6
gia thanh ré hon nhiéu so v&i vi xir 1y, viéc sir dung don gian, do d6 né duoc tng
dung rong rdi vao nhiéu tmg dung c6 chiic ning don gian, khong doi hoi tinh
todn phtrc tap.

Vi diéu khién dugc Gmg dung trong cac day chuyén tu dong loai nho, céc
robot ¢6 chirc nang don gian, trong may giat, 6t6 v.v...

Niam 1976 Intel giéi thiéu bo vi diéu khién (microcontroller) 8748, mot
chip twong ti nhu cac bd vi xtr Iy va 1a chip dau tién trong ho MCS-48. Do phirc
tap, kich thudc va kha ning cua Vi diéu khién tang thém mot bac quan trong vao
nam 1980 khi intel cho ra chip 8051, bd Vi diéu khién dau tién ciia ho MCS-51
va 1a chuin cong nghé cho nhiéu ho vi diéu khién dugc san xuat sau ndy. Sau d6
rat nhiéu ho vi diéu khién cta nhiéu nha ché tao khac nhau lan luot duge dua ra
thi trudng véi tinh nang dugc cai tién ngy cang manh.

Céc vi diéu khién thong dung:

+ Ho vi diéu khién AMCC: do tdp doan “Applied Micro Circuits
Corporation” san xuat. Thang 5/2004, ho vi diéu khién nay dugc phat trién va
dua ra thi truong bai IBM, bao gom:

403 PowerPC CPU

PPC 403GCX

405 PowerPC CPU

PPC 405EP

PPC 405GP/CR

PPC 405GPr

PPC NPe405H/L

440 PowerPC Book-E CPU

PPC 440GP

15
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PPC 440GX

PPC 440EP/EPX/GRx

PPC 440SP/SPe

+ Ho vi diéu khién Atmel:

Dong Atmel AT91 (Kién traic ARM THUMB)

Dong AT90, Tiny & Mega — AVR (Atmel Norway design)

Dong Atmel AT89 (Kién tric Intel 8051/MCS51)

Dong MARC4

+ Ho vi diéu khién Freescale Semiconductor:

Niam 2004, nhiing vi diéu khién nay duoc phat trién va tung ra thi trudng
bd1 Motorola.

Dong 8-bit

68HCO05 (CPUO05)

68HC08 (CPUO08)

68HC11 (CPU11)

Dong 16-bit

68HC12 (CPU12)

68HC16 (CPU16)

Freescale DSP56800 (DSPcontroller)

Dong 32-bit

Freescale 683XX (CPU32)

MPC500

MPC 860 (PowerQUICC)

MPC 8240/8250 (PowerQUICC I1)

MPC 8540/8555/8560 (PowerQUICC I11)

+ Ho vi diéu khién Intel

Dong 8-bit

8XC42

MCS48

16
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MCS51

8061

8xC251

Dong 16-bit

80186/88

MCS96

MXS296

Dong 32-bit

386EX

1960

+ Ho vi diéu khién Microchip

12-bit instruction PIC

14-bit instruction PIC

PIC16F84

16-bit instruction PIC

Trong d6 ho vi diéu khién Microchip duoc ting dung phé bién nhét, dic biét
la PIC16F877A duoc tich hop thém nhiing thanh phan méi nhu bo chuyén doi
A/D 10 bits, va 1ap trinh phan mém diéu khién ciing don gian hon, nén trong dé
tai nay em str dung PIC16F877A. Dudi diy em xin trinh bay vé PIC16F877A.
1.2. Tong quan vé PIC16F877A

PIC16F877A la chir viét tit ciia “Programmable Intelligent Computer” (may
tinh kha trinh thong minh), 1a dong vi diéu khién phd bién nhit duoc sir dung,
gia thanh phu hop, c6 nhiéu chirc nang, va hd trg gan nhu toan bo chic ning cua
mot bd vi diéu khién hién dai.
1.2.1 Hinh dang va bé tri chan ciia Pic16F877A.
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[J = = CER ||
[mee nss]
[Jmaa mas|]
[H.I!.‘E H.E.-l-]
[|maz raa]]
[Jmeas mez|]
[Jmas azi[]
[ m=n raal]
HES voo|]
[uss 'uaa]
[jveoo or(]
['uaa :-_-ZJ
[Joscs aos|]
[|oacz moa ]
[= rcr[]
[Jrec mcs|]
1 mosl]
[mec= roaf]
[l roe roz|]
=z moe|]

Hinh 1.1. Hinh dang Pic16F877A.

1.2.2. Pic tinh néi bit cia bd xir ly.

Str dung cong ngh¢ tich hop cao RICSC CPU.

Nguoi str dung c6 thé 1ap trinh véi cac cau 1énh don gian.

Tat ca cac cau 1énh thuc hién trong 1 chu ki ngoai trir mét s6 1énh 1& nhanh
thuc hién trong 2 chu ki.

Tbc dd hoat dong la : - Xung df‘mg hd vao 1a DC-20MHz.

- Chu ki Iénh thyc hién trong 200ns.

B0 nhé chuong trinh Flash 8Kx14 Words.

B6 nhd Ram 368x8 bytes.

B6 nhd EFPROM 256x8 bytes.

1.2.3. So 6 khoi b vi diéu khién Pic16F877A.

18
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Data Bus . 25T
FLASH lL i r RADMAND
Frogram =t RA1/aN1T
emory PR T] w -t RAZMANZ
8 Level Stack F’i-\le 17 e FAZ WREF
(12-bit) Registers ~ P44 TOCK]
- FASTAN4SS
FProgram 14
E
= REONT
= =E1
Instruction re. i
nstruction reg i n B2
Direct Addr 1 B R EF G
7 —~ 2B4
g SEBS
= REPGCG
- RETPGED
PORTG
= ROMT1GE00T CKI
=t RCUT10SICCRZ
-t RGZAGGH
Posrer-um =t
W Timer - )
Instruction Oseillator -
Decods & Sitart-wp Timer n
Caontrol Power-on
esed PORTD
imin, Watchdog
Eﬂ;’} Ge’fral?nn o= Timer i
Q3C1ICLKIN Birown-out
OSC2ICLKOUT Reset L <l ROTESPT-RODPSED
n=Circuit
=baspger
Love-\ioliage
Programming Parallel Slave Port (77 PORTE
é é = REDMANGRD
— ] RE1MNEWR
WCLH Voo Vas "—"|2 RE2/ANTICS
Timerd mar Timer2 10-bit AD
Data EEFROM Synchromo
= ccP1,2 S USART

Hinh 1.2. So d6 khbi ctia Pic16F877A.
1.2.4. Mo ta cac chan chirc ning cia Pic16F877A.
Béang 1.1. Bang chan chirc ndng cua Pic16F877A.

Chan | La
sd chan

Tén chén Chtrc nang cua chan

OSC1/CLKIN |13 I

Pau vao cua dao dong thach
anh/ngd vao xung clock ngoai.

OSC2/CLKOU
T

14

Pau ra cua bo dao dong thach

anh. N6i v6i thach anh hay cong
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huong trong ché d6 dao dong cua
thach anh. Trong ché d6 RC, ngd ra
cua chan OSC2

MCLR /VPP 1 I/P Ngd vao cua Master Clear
(Reset) hodac ngd vao di¢n thé duoc
1ap trinh. Chan nay cho phép tin hi¢u
RESET thiét b tac dong ¢ murc thap.

PORTA 12 port vao ra hai chiéu.

RAO/ANO 2 1/0 RAO c6 thé 1am ngd vao tuong tu thi
0.

RA1/AN1 3 1/0 RAL1 c6 thé 1am ngd vao tuong tu thu
1.

RA2/AN2/VRE |4 1/0 RA2 c6 thé 1am ngd vao tuwong tu thi

F- 2 hodc dién ap chuan tuong tu am.

RA3/AN3/VRE |5 1/0 RA3 c6 thé 1am ngd vao tuong tu thu

F+ 3 hoic dién ap chuan tuong ti duong.

RA4/TOCKI 6 1/0 RA4 c6 thé 1am ngd vao xung clock
cho bd dinh thoi Timer0). Hoac lam
dau ra.

RA5/SS/AN4 | 7 1/0 RAS5 c6 thé 1am ngd vao twong tu thu
4 hodc lam dau ra.

PORTB la port vio ra hai chiéu.

RBO/INT 33 1/0 RBO c6 thé lam chan ngit ngoai.

RB1 34 1/0

RB2 35 1/0

RB3/PGM 36 1/0

RB4 37 1/0

RB5 38 1/0

RB6/PGC 39 1/0
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RB7/PGD 40 1/0
PORTC la port vio ra hai chiéu.

RCO/T10SO/T1 | 15 1/0 RCO c6 thé 1 ngd ra ciia b dao dong

CKI Timerl hoac ngd vao xung clock cho
Timerl.

RC1/T10SI/CC | 16 1/0 RC1 co thé 1a ngd vao cia bo dao

P2 dong Timerl hoac ngd vao
Capture2/ngd ra compare2/ngd ra
PWM2.

RC2/CCP1 17 1/0 RC2 c6 thé 1a ngd vao Capturel/ngd
ra comparel/ngd vao PWML1.

RC3/SCK/SC |18 1/0 RC3 c6 thé 1a ngd vao xung clock
dong bo ndi tiép/ngd ra trong ca hai
ché do SPIva I2C.

RC4/SDI/SDA | 23 1/0 RC4 co thé 1a dir liéu bén trong SPI
(ché d6 SPI) hodc dir liéu I/O (ché do
12C).

RC5/SDO 24 1/0 RC5 c6 thé 1a dir liéu ngoai SPI (ché
d6 SPI).

RC6/TX/CK 25 1/0 RC6 c6 thé 1a chan truyén khong dong
bd USART hodc dong bd véi xung
ddng ho.

RC7/RX/DT 26 1/0 RC7 c6 thé 1a chan nhan khong dong
bd USART hoic dong bd voi dit lidu.

PORTD la port vao ra hai chiéu

RDO/PSPO 19 1/0 hoic 1a parallel slave port khi giao tiép

RD1/PSP1 20 1/0 véi bus ctuia bd vi xtr 1y.

RD2/PSP2 21 1/0

Sinh vién: Nguyeén Thi Phiong Thio DT901
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RD3/PSP3 22 1/0
RD4/PSP4 27 1/0
RD5/PSP5 28 1/0
RD6/PSP6 29 1/0
RD7/PSP7 30 1/0

PORTE la port vao ra hai chiéu.
REO/ RD/AN5 |8 1/0 REO c6 thé diéu khién viéc doc

parallel slave port hodc la ngd vao

tuong tu thir 5.
RE1/WR /AN6 |9 1/0 REl c6 thé diéu khién viéc ghi
parallel slave port hodac 1a ngd vao
tuong ty thu 6.
RE2/CS/AN7 |10 /0 |RE2 c6 thé dicu khién viéc chon
parallel slave port hodc la ngd vao
tuong ty thu 7.
VSS 11,32 |P Mass
VDD 12,31 |P Cung cap nguon duong cho cac
mtc logic va nhitng chan 1/0.
Cac ki hiéu:  I: input O: output I/O:input/output P:
power.

1.2.5. T6 chic b nhé.
Pic16F877A ¢6 3 khdi bo nhd: Bo nhd chuong trinh Flash, bo nhd dit lidu
RAM, b nhé EEPROM.

1.2.5.1. T6 chirc bd nhé chwong trinh Flash.

Vi diéu khién Pic16F877A c6 bd nhd chuong trinh 13 bit va c6 8Kx14 tir
ma ctia bd nhd chuong trinh Flash, dugc chia thanh 4 trang mdi trang 2Kx14 tr
ma.

22
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Khi Reset dia chi bt dau thuc hién chay 1a 0000h, vector ngét bat dau tir
0004h.
Stack c6 8 mirc dung dé luu dia chi 1énh thyc hién tiép theo sau lénh
CALL va khi x4y ra ngit. Xem hinh 1.3.

PC<12:0>

Stack level 1

Stack tevel 2

00O

Reset vector
O

O
O

0000H
4 Interput vecto 0004H
0005H
Paged 07FFH
0800H

<< OFFFH
Pagel 17FFH

1800H
Page2 1FFFH

Hinh 1.3. Ban d6 bd nhd chuong trinh va cac ngin xép.

23
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1.2.5.2. T6 chirc bd nhé dir liéu RAM.

RAM 14 bo nhd 6 thé doc/ghi, nd khong luu dit liéu khi mét dién, bo nhé
RAM cua Pic16F877A c6 4 Bank, mbi Bank c6 dai dja chi 0-7FH (128 byte)
trén cac Bank nhirng thanh ghi da muc dich, n6 hoat dong nhu mot RAM tinh va
nhing thanh ghi chirc niang dic biét & ving dia chi thap.

Cac Thanh ghi da muc dich (General Purpose Register), cac thanh ghi nay
duogc truy cap bang ca hai cach truc tiép hoic gian tiép qua thanh ghi FSR, tong
cong co 368 bytes.

Cac thanh ghi chirc nang dic biét: cac thanh ghi nay dugc dung béi CPU va
cac khoi ngoai vi dé didu khién sy hoat dong theo yéu cau cua thiét bi. Cac thanh
ghi nay co thé phan loai vao bo phéan trung tim (CPU) va ngoai vi.

Céc thanh ghi trang thai STATUS: c6 4 thanh ghi trang thai trén 4 day, tai
cac dia chi 03h, 83h, 103h, 108h. Céc thanh nay cho biét trang thai cua phﬁn tr
logic toan hoc ALU, trang thai Reset, trang thai cua cac bit lya chon day thanh
ghi cho bo nh¢ dir ligu.

24
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File
Address

Indrect adar V) 00h
TMRO 0h
PCL 02h
STATUS 03h
FSh odh
PORTA Dsh
PORTE 0sh
PORTC 0Th
PORTDM [&h
PORIE™M 0ch
PCLATH DAh
INTCOM DBh
PIR1 oCh
PIR2 DDh
TRRIL DEh
TMRIH OFh
TICON 10h
TMR2 11h
T2C0ON 12h
SSPBUF 13h
SaPCOM 14h
[edwi =5 110 1sh
CCPRTH 16h
CCP1CON ivh
RCSTA 18h
TAREG 15h
RCREG 1Ah
CCPR2L 1Bh
CCPRZH 1Ch
CCP2CON | 1Dh
ADRESH 1Eh
ADCONO 1Fh
20h

C=neral

Purposa

Register

95 Bykes
7Fh

Bank D

File
Adchess
Indirect addr ] goh
OPTION_REG] 81h
PCL Bzh
STATLIS Bah
FSR 84h
TRISA 8sh
TRISE Bah
TRISC Bh
TRISDM BEh
TRISET 8ch
PCLATH 8ah
INTCOMN 80h
PIE1 BCh
PIEZ 80h
PCON BEh
BFh
fith
SSPCCN2 91h
PR2 0zh
SSPADD 93h
SSPSTAT | 04h
9sh
ach
Oh
TXSTA agh
SPBERG ath
aah
aph
ACh
90h
ADRESL 9Eh
ADCON1 9Fh
Alh
pG:rrEfal
Register
&0 Byles EFh
A0DESS S FOh
TOh-7Fh
FFh
Bank 1

i File
Address Addrees
Indirect addr. (7| 100h Indrect add (| 100k
TMRD 101h CPTION_REG| 181h
PCL 10Zh PCL 182h
STATUS 103h STATUS 183h
FSR 10d4h FSR 184h
10sh 18sh
PORTE 106h TRISE 186h
107h 187h
108h 188h
108h 180h
PCLATH 10Ah PCIATH 18Ah
INTCOMN 10Bh INTCOM 18Bh
EEDATA 10Ch EEGON1 18Ch
EEADR 10Dh EECON2 180h
EEDATH 10Eh Hescrvead ) 18Eh
EEADRH 10Fh R wed i1 18Fh
110k 190h
11h 191h
112h 192h
113h 193h
114h 194h
11sh 195h
o | 116h Garsacsl 196h
enera H7h = 197h
Rediee | 118N hapcee | 198n
16 Byles 119h 16 Bytes | 199h
1AL 19Ah
1NBh 19Eh
NCh 19Ch
1MCh 190h
11Eh 19Eh
11Fh 19Fh
120h 1ACH
Generael l:'C_“-:_nlarrlsral
Register Register
a0 Byles 16Fh 80 Byles 1EFh
R 170h o resses 1FOR
Mh-TFh TOh-TFh
17Fh 1FFh
Bank 2 Bank 3

Hinh 1.4. Hinh anh cac Bank.

Thanh ghi trang thai c6 thé 1a két qua ctia mot sé 1énh nhu 13 v6i mot sd

thanh ghi khac. Néu thanh ghi trang théi 1a két qua boi mot 1énh ma tac dong dén

cac bit Z, DC, C thi viéc ghi vao céac bit ndy 13 khong thé.

Céc thanh ghi Iya chon OPTION REG: c6 hai thanh ghi lya chon tai céac

dia chi 81h va 181h, cc thanh ghi nay c6 thé doc hodc ghi, né chira dung nhiéu

bit diéu khién khac nhau dé xac dinh hé s6 dinh truéc TMRO, hé s§ dinh sau

WDT, ngat ngoai INT, TMRO, cé4c dién 4p treo cong B.

Sinh vién: Nguyén Thi Phwong Thao DT901




D6 An Tot Nghiép Thiét Ké Hé Thong Thuée Do Tuyén Tinh

Céc thanh ghi INTCON: c6 4 thanh ghi INTCON tai dia chi 0Bh, 8Bh,
10Bh, 18Bh, cac thanh ghi nay c6 thé doc va ghi, n6 chura dung nhiéu sy cho
phép va cac bit co cho viée tran thanh ghi TMRO, cac ngit thay d6i cong RB va
chan ngét ngoai RBO/INT.

Thanh ghi PIE1: tai dia chi 8Ch chtra dung céc bit cho phép riéng 1é cho céac
ngat ngoai vi CCP2, ngit xung dot tuyén SSP va EEPROM ghi cac hoat dong
ngét.

Thanh ghi PCON (Power Control): chira bit co cho phép phan biét gitra viéc
Reset hé thong (POR) dé Reset MCLR ngoai v6i Reset WDT.

PCH PCL
1= 2 7 2 lossuction with
Elal | . | Pca=
- ]
_ POl AT = O ii a8
= AL
L I ° ¥ ¥ r i ° 8
Pz H
= | L
12 11 110 = i L]
o | | i | =cor=. casr
= E PCLATH=4: 3= Ii 1 1
> pecoecle == 10 O
L4 1 ¥ ¥ ° & &1 14
P L AT

Hinh 1.5. Hinh anh nap PCLATH t6i PC.

PLC va PCLATH: chuong trinh dém chi rd dja chi cua 1énh tiép theo duoc
thuc hién. PC c6 d6 rong 13 bit, byte thap duoc goi 1a thanh ghi PLC, thanh ghi
nay coé thé doc hoic ghi toan by sy cdp nhat cua ndé thong qua thanh ghi
PCLATH.

1.2.5.3 B¢ nh¢ dir liécu EEPROM.

Cac bd nhd nay co thé doc va ghi trong khi cac hoat dong van dién ra mot
cach binh thuong. Bo nhd dit liéu khong tryc tiép sap xép dit liéu trén cac thanh
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ghi dit liéu con tréng. Thay vi d6 1a ghi cac dia chi gian tiép qua cac thanh ghi
chtrc ning dic biét. Co 6 thanh ghi SFR dung dé doc va ghi bo nhd chuong trinh
va b nh¢ dir licu EEPROM do6 1a cac thanh ghi:

EECON 1 EEDATH
EECON 2 EEADR
EEDATA EEADRH

B6 nh¢ dir licu EEPROM cho phép doc va ghi cac byte. Khi ¢6 tdc dong tdi
khéi bd nh¢ dir liéu. Thanh ghi EEDATA gitr 8 bit dit liéu dé doc/ghi va thanh
ghi EEADR gilt dia chi vi tri cta EEPROM dugc truy cép. Cac thanh ghi
EEDATH va EEADRH khong duoc str dung dé truy cip dir lisu EEPROM. Cac
thiét bi ndy c6 t6i 256 byte cua dit liéu EEPROM vdi dia chi tir 00h t&i FFh.

B6 nhé chuong trinh cho phép doc va ghi cac ky tu. Khi tac dong dén khéi
chuong trinh nh¢, cac thanh ghi EEDATH, EEDATA c¢6 dang 2 byte ky tu giira
14 bit dir liéu dé doc/ghi va cac thanh ghi EEADRH, EEADR c6 dang hai bit tir
ma véi 13 bit dia chi ctua vi tri EEPROM duoc truy cap. Nhung thiét bi nay co
thé c6 t6i 8K tir ma ctia chuong trinh EEPROM véi mét dia chi gi6i han tir Oh
t61 3FFh.

Thanh ghi dia chi c6 thé danh dia chi 1on nhat 1a 256 byte cua dit liéu
EEPROM hoic 16n nhét 1a 8K ky tu cua chuong trinh FLASH. Khi lya chon gia
tri moOt dia chi duoc ghi téi thanh ghi EEADR.

Céc thanh ghi EECON1 va EECONZ2:

EECONT1 1a thanh ghi diéu khién cho viéc nhap dit liéu bo nhé.

EECON2 khong phai 1a thanh ghi vat ly. Khi doc thanh ghi EECON2 s€ doc
toan by 1a 0. Thanh ghi EECON2 duogc st dung danh riéng cho viéc ghi mot
cach trinh tu vao bo nhd.

Bit diéu khién EEPGD xac dinh néu viéc nhdp dir liéu s& 1a nhap mot
chuong trinh hoac nhap mot bo nhé dir liéu. Khi xod, mot s6 hoat dong tiép theo
s€ hoat dong trén by nhd dir lidu. Khi dat, mot s6 hoat dong tiép theo s€ hoat

dong trén bd chuong trinh.
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Céc bit diéu khién RD va RW kich hoat cac hoat dong doc va ghi theo thir
tu. Trong phan mém nhiing bit nay khong thé bi xo04, chi dugc dat. Ching bi xo0a
trong phﬁn cung khi ma hoat dong ghi/doc dugc hoan thanh. Viéc khong thé xo4
bit RW trong phdn mém ngin ngira su két thuc bat ngd hoic két thiic sém cua
hoat dong ghi.

1.2.6. Poc va ghi vao bo nhé dir licu EEPROM.

Pé doc mot vi tri bo nhé dir liéu, ta phai ghi dia chi vao thanh ghi EEADR
x04 bit diéu khién EEPGD (EECONI1<7>) sau d6 dat bit diéu khién RD
(EECON1<0>). Dit liéu ¢ thé dugc doc bai 1énh tiép theo. EEDATA sé giir gia
tri ndy cho té1 khi c¢6 hoat dong doc dir liéu khac hodc td1 khi dugc ghi.

Ghi vao b nhé dir lieu EEPROM thi dau tién dia chi phai dugc ghi vao
thanh ghi EEADR va dit liéu ghi vao thanh ghi EEDATA.

1.2.7. Doc va ghi chwong trinh FLASH.

DPoc mot vi tri bd nhd chuong trinh ¢o6 thé thuc hién béi viéc ghi 2 byte dia
chi vao thanh ghi EEADR va EEADRH, dit bit diéu khién EEPGD
(EECON1<7>) va sau d6 dat bit diéu khién RD (EECON1<0>). Chi khi bit diéu
khién doc duoc dit, vi xtt 1y s& st dung chu trinh Iénh thir hai dé doc dir liéu.

Dir liéu d6 s€ cé trong chu trinh thir 3, trong cac thanh ghi EEDATA va
EEDATH, do d6 nd c¢6 thé dugce doc 14 2 byte trong céc 1énh tiép theo. Dit liéu
¢ thé duoc dua ra ngoai cuia EEDATH, EEDATA bat dau voi 1énh thir 3 sau
1énh BSF EECONI1, RD. Va thanh ghi EEDATA va EEDATH s¢€ giir gia tri nay
cho t&1 khi ¢6 hoat dong doc mdt gia tri khac hodc c¢6 hoat dong ghi.

Ghi mot vi tri by nhé chuong trinh ¢co thé duoc thuc hién béi viéc ghi thanh
ghi 2 byte dia chi vao cac thanh ghi EEADR va EEADRH, ghi dir li¢u 13 bit vao
thanh ghi EEDATA va EEDATH.

1.2.8. Cong vao ra.

Mot s6 chan ciia cac cong vao/ra dugce tich hop voi nhitng thiét bi ngoai vi.

Nhin chung khi thiét bi ngoai vi hoat dong, cac chan co thé khong sur dung véi

muc dich lam chan vao ra.
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1.2.8.1. Cong A va thanh ghi TRISA.

Cong A 1a cong hai chiéu véi d6 rong duong truyén 13 6 bit. Dé didu khién
viéc truy xuét dit liéu nguoi ta ding thanh ghi TRISA. Nén dit bit TRISA=1 thi
lac ndy cong A s& co cac chan 1a chan vao. Va nguoc lai sé 1a cac chan xuét.
Viéc doc cong A chinh 1a doc trang thai cac chén, trong d6 viéc xuat phai qua
viéc xudt cac chdt cia cong. Cac chan ctia cong A cha yéu duoc st dung véi
muc dich chinh 1a nhén tin hi¢u twong ty hodc lam chan vao/ra. Riéng chan RA4
c6 thé da hop v6i chan vao bo Timer0 va khi d6 né tré thanh chan RA4/TOCKI.
Chén nay nhu mot dau vao Schmitt Trigger va né md mot dau ra. Cac chan khéc
ctia cong A 1a chan vao véi bd TTL. Viée diéu khién cic chan nay thong qua
viéc dit hay xoa cac bit ciia thanh ghi ADCONI1. Thanh ghi TRISA diéu khién
tryc tiép cac chan cia cong A, khi sir dung cac chan nay dé nhan tin hiéu tuong
tu vao ta phai chac chan rang cac bit cua thanh ghi TRISA di duogc dit roi.

So d6 khoi chan RA3+RAO, chan RA5 va ciia chin RA4/TOCKI cua cong
A(hinh 1.6).

Diata Daata Lalch Diata Diata Lateh
Bus D - Bus L)
WR o - -
Pait - Part .
— ck %0 _D_I 3 Vo pint!! I:Ia—ﬂ N [lLe] Pin”-'

R et | _E TRIS Latch

D a :D_| e —C G ves
WR
e TRIS + -
_ o Sehmitt
TR CK % T 4 VsE CK Trigger
Analog Input

Input
Mode

4 RO
RD °§ RIS |
Tﬁ TTL
| i 1
N EM
T _‘ RO Port T DC —|
L

Buffer
TMRO Clock Input
To AD Convertar it

-

Buffer

(]
=]

RD Port

Nete 10 1#2 pin has protection diodes to VSS only,
Maote 1; D pins have protection diodes to Won and Vas

Hinh 1.6 . So d6 khdi cac chan cta cong A
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1.2.8.2 Cong B va thanh ghi TRISB.

Cong B 1a cong hai chiéu v6i d6 rong dudng truyén 13 8 bit. Tuong Gng voi
n6 dé diéu khién truc tiép dir liéu ta st dung thanh ghi TRISB. Néu dit bit
TRISB=1 thi lic nay cac chan cua cong B dugc dinh nghia 1 chan vao. Néu xo4
bit TRISB=0 thi luc nay cac chan cua cong B dugc dinh nghia 1a chan ra. Noi
dung cua chdt ra ¢6 thé chon trén mdi chan.

Céac chan cta cong B ¢ thé da hop véi cac chuong trinh van hanh bang
dién &p thép. Do 1a cac chan sau: RB3/PGM, RB6/PGC, RB7/PGD. Su thay doi
hoat dong cta nhimng chan nay dugc miéu ta ¢ trong phan dic tinh ndi bat. Mi
chan cua cong B s& c6 mot kha niang dimg bén trong nhung yéu. Diéu nay duoc
trinh bay & viéc xoa bit RBPU (bit 7 cua thanh ghi OPTION REG). Khé nang
dimg nay sé& tu dong tat di khi cac chan cua cong duoc dinh nghia 1a chan ra.
Kha ning dimg nay sé& tu dong mat khi ta RESET. Bon chan ciia cong B, tir RB7
dén RB4 c6 dic tinh 13 ngat khi thay doi trang thai. Chi nhiing chan dugc dinh
dang 13 nhitng chan vao thi ngit nay méi ton tai. Mot vai chan RB7+RB4 duoc
dinh dang nhu chéan ra, n6 thi hanh ngét trén sy thay ddi so sanh. Chan vao
RB7-RB4 duoc so sanh véi gia tri cii ciia chdt & lan doc cudi clung ciia cong B.
Su ghép doi khong khdp chéan ra cia RB7+RB4 bang 1énh OR 1am phat ra ngit
v6i co bit RBIF cta thanh ghi INTCON. Ngit nay c6 thé khai dong thiét bi tir
trang thai SLEEP.
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REPLE! REPLIE

Cata Lalch
Data Bus [ala Lakch
I p—Ig Daka Bus
T o o [,
WR Parl i pirit » a]
—_E BE W Port i pnit
TRIS Lakh

TRIS Lakn

; ] Q
WH TRIE . TTL TTL
T erfel-s? 33? W TRIZ Inpul "E;
1 BuMer — CIE \ Bty
RO TRIS
——J Latch
QD R0 TRIS
RO Port -
EN a
Sal REIF u .
RO Pord | 1
EMN
o b0
From ofher R Part '
RET:RE4 pins EN E%"L’NFIM
@3 . Q
RET:RE&
schimitt Trigger |
In Besrial Programming Moo B i . Ri Pt

Hinh 1.7. So 6 khdi ctia chan RB3 dén RBO, chan RB7:RB4 cua cong B.
1.2.8.3 Cong C va thanh ghi TRISC.

Cong C 1a cong hai chiéu v6i d6 rong dudng truyén 1a 8 bit. Tuong tng véi
viéc diéu khién né 1a thanh ghi TRISC. Néu dat bit TRISC=1 thi twong tmg véi
chan cua cong C 1a chan vao. Néu ta xo4 bit TRISC=0 thi tuong tng véi né chan
cua céng C 1a chan ra. bBat ndi dung cua chdt ra ¢6 thé dat trén chan chon. Céng
C da hgp v6i viée van hanh thiét bi ngoai vi. Chan ctua céng C thong qua bo dém
Schmitt Trigger dau vao.Khi ché do 1°’C hoat dong, thi cic chan cua céng
PORTC<4:3> ¢6 thé duoc sip xép v6i mirc I°C thudng hodc véi mic SMBUS
bang cach su dung bit CKE (SSPSTAT<6>) la bit 6 cua thanh ghi
SSPSTAT.Khi van hanh céc thiét bi ngoai vi béng viéc xac dinh bit TRIS cua
mdi chan céng C. Mot s6 phan phu c6 thé ghi deé 1én bit TRIS lam cho chan nay
s& tré thanh chén ra, trong khi d6 thi mot s6 phan phu khac lai ghi dé 1én bit
TRIS lam cho chan nay tré thanh chan vao. Tur khi nhitng bit TRIS ghi dé thi
trong vi¢c tdc dong trong cac thiét bi ngoai vi la cé thé, nhiing 1énh doc - stra -
ghi (BSF, BCF, XORWF) v¢i thanh ghi TRISC nhu 12 noi gt t61 s€ dugce tranh.
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Nguoi str dung nén dé cap toi viéc phan chia két ndi cac thiét bi ngoai vi cho
viéc dat chinh xac cac bit TRIS.

Part/Parpharal Saleat™ PoriPeriphersi Sdect®)
Preripheral Data Out Peripheral Data Oul S

Dok Buss
Datn Bus o D o . D a "o
WR Poat 1 pin(
Port CRN_ D

26 Wa
Dats Laich
Tata Laich
-y a

WR
Wh s = TRIS e
TRIS T b

= =ich
TRIZ Lalsh
alal - "D o Was
s P N e Setemin
— Schmilt Trigger
Trigger o
Penphera Pt = =
e 1 —
EN

RO
RO Tl S Pon [ ]
Port |
=SSP Input L Pesipharal Input

CHE
SsPSTAT-<e-
RC<3:4> RC<0: 2> RC<5:7>

Hinh 1.8. So d6 khéi chan RC <0:2> RC <5:7> va chan RC <3:4> cong C.

1.2.8.4 Cong D va thanh ghi TRISD.

Cong D c6 8 bit c6 bd dém dau vao Schmitt Trigger. Mdi chan duoc sip
xép riéng 1é nhu dau vao hodc dau ra. Cong D ciing c6 thé dugc sip xép nhu 13
mot cong vi xtr Iy 8 bit (cong phu song song) bang viéc dit bit diéu khién
PSPMODE (TRISE<4>) va trong ché do nay ving dém dau vao la TTL.
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10 pipt
Data Data Latch 1 pint™
LT s B N
iR
Port ! cﬂ_

TRIS Latch

(& K_L Schmitt
Trigger K\?
Input

1 Buffar

RO
TRIS

EN
RD Port D" —‘

MNate 1: 1D pins have protection diodes to Voo and Wss.

Hinh 1.9. So d6 khéi cong D.
1.2.8.5. Cong E va thanh ghi TRISE.

Céng E c6 3 chan 1a REO/RD/ANS, RE1/WR/ANG6, RE2/CS/AN7. Cac chan
ndy c6 thé sip xép riéng 1é 13 cac dau vao hodc dau ra, va cac chan c6 ving dém
dau vao 1a cac mach Schmitt Trigger.

Cong vao/ra E trd thanh dau vao diéu khién cho cong vi xur ly khi bit
PSPMODE (TRISE<4>) duoc dit. Va trong ché do nay phai chic chan rang cac
bit TRISE<2:0> dugc dit (cac chan dugc dinh dang 13 cac dau vao sb), thanh ghi
ADCONI] phai duoc dinh dang cho viéc s6 vao/ra va ving dém dau vao 13 TTL.

Cac chan cong E ciing duogc tich hop véi cac dau vao tuong tu va trong
truong hop nay cac chan s€ doc 1a “0”.

Thanh ghi TRISE diéu khién truc tiép cac chan RE, ngay ca khi chung duoc

dung 14 cac dau vao tuong tu.
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Data Data Latch 1O pin'
WR
Port oK %
TRIS Latch
— D Q
WR
e K% Schritt
Trigger ‘\7
Input
Buffer
ro
TRIS

a D
EN
RO Part Dc —l

Mote 1: /D pins have protection diodes to Voo and Vss.

Hinh 1.10. So d6 khéi cua cong E.
1.2.9. Cac bg Timer cua chip.
Bo vi diéu khién PICI6F87X c6 3 bo Timer d6 1a: Timer0, Timerl,
Timer2

1.2.9.1. B¢ Timer0.

La bo dinh thoi hodc b dém c6 nhitng vu diém ndi bat sau:

+ 8 bit cho Timer hodc bo dém

+ C6 kha ning doc va viét

+ C6 thé dung dong ho bén trong hodc bén ngoai

+ C6 thé chon sudn xung cua xung dong ho

+ C6 hé s6 chia cho xung dau vao c6 thé 1ap trinh lai bang phan mém

+ Ngit tran

Hoat dong cua TimerO:

Timer 0 c6 thé hoat dong nhu mot b dinh thoi hodc mot bo dém. Viéc chon
bd dinh thoi hodc bd dém c6 thé duoc xac 1ap bang viée xo4 hoic dit bit TOCS
cua thanh ghi OPTION REG<S5>.
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Néu dung hé sd chia xung dau vao thi xoa bit PSA cua thanh ghi
OPTION_REG<3>.

Trong ché do bd dinh thoi dugc lwa chon bodi viée xoa bit TOCS
(OPTION_REG<5>), n6 s& duoc ting gia tri sau mot chu ky 1én néu khong chon
hé sb chia xung dau vao. Va gia trj ciia né duoc viét ti thanh ghi TMRO.

Ché do dém duoc lya chon boi viée dit bit TOCS (OPTION REG<5>).
Trong ché do bd dém, nd s& duoc ting & xung di xudng néu x0a bit TOSE
(OPTION_REG<4>) hodc ¢ xung di 1én néu dat bit TOSE. Va gid tri cta nod
duogc viét téi thanh ghi TMRO.

Khi dung xung clock bén ngoai cho bd dinh thoi Timer0 va khong dung hé
s6 chia clock dau vao TimerO thi phai dap ung cac diéu kién can thiét dé co thé
hoat dong d6 1a phai bao dam xung clock bén ngoai c6 thé dong bd véi pha xung
clock bén trong (Tosc).

*) Céc hé so chia.

Hé sb chia dung cho Timer0O hoac bo WDT. Cac hé s6 nay khong cé kha
nang doc va kha nang viét. Dé chon hé sd chia xung vao TimerO hodc cho bo
WDT ta tién hanh xo4 hodc dit bit PSA cta thanh ghi OPTION REG<3>.

Nhiig bit PS2, PS1, PSO cua thanh ghi OPTION REG<2:0> dung dé xéac
1ap cac hé s chia.

*) Ngit ctia bo Timer 0.

Ngit ctia bd Timer 0 dugc phat sinh ra khi thanh ghi TMRO bi tran tirc tir
FFh quay vé 00h. Khi d6 bit TOIF ciia thanh ghi INTCON<2> s& dugc dit. Bit
nay phai duoc xoa bang phan mém néu cho phép ngat bit TOIE cta thanh ghi
INTCON<5> duoc dit. Timer0 bi dimg hoat dong & ché do SLEEP ngat Timer 0
khong danh thtrc bo xir Iy ¢ ché do SLEEP.
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CLKOUT (= Fosc/4) [ Data Bus
| J 3
0 ’L: 1 %
RATOCK] " M SYNC
pin . ol U - 2 # TMRO Reg
) X Cycles
TOSE T 1.
TOCS
PSA Sel Flag Bt TOIF
on Cyerlow
PRESCALER
r-r———=-=—-—-==—==-= a
0 M II- 8-bit Prascalar I
il |
Waichdog 1 X I Py |
Timar I I
T | 8-to-1MUX  |a— PS2PSO |
I PSA L — — — T _______ 4
] l 1
WOT Enabla bit
MUX  jo— ps5a
wWOoT
Time-out
Note: TOCS, TOSE, PSA. PS2:PS0 are (OPTION_REG=5:0=).
Hinh 1.11. So d6 khoi cua Timer0 va WDT.
OPTION REG REGISTER
RW-1 RAW-1 RAAGT RAN-1 RAN-1 RAN-T  RAT  RAN-1
[ REPO [ NTEDG | Tocs | ToSE |  Psa | Psz | Pst | Pso |
bit 7 bit 0

Hinh 1.12. Thanh ghi OPTION_REG.
Bit 5 TOCS lua chon ngudn clock

1 = Clock ngoai tir chan TOCKI

0 = Clock trong Focs/4
Bit 4 TOSE lya chon suon xung clock

1 = Timer 0 tang khi chan TOCKI tir cao xudng thap(sudn xudng)

0 = Timer 0 ting khi chan TOCKI tir thap 1én cao(suon xudng)
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Bit 3 PSA gan bo chia xung dau vao
1 = gan bg chia Prescaler cho WDT
0 = gén b0 chia Prescaler cho Timer 0
Bit 20 PS2+PS1 lua chon hé sb chia xung vao theo bang sau

Bang 1.2. Lua chon h¢ s6 chia xung.

PS2+PS0 TimerQ WDT
000 1:2 1:1
001 1:4 1:2
010 1:8 1:4
011 1:16 1:8
100 1:32 1:16
101 1:64 1:32
110 1:128 1:64
111 1:256 1:128

1.2.9.2. B¢ Timerl.

B0 Timerl c6 thé 1a by dém hoic bo dinh thdi véi wu diém sau:
+ 16 bit cho bd dém hodc bo dinh thoi (gdm hai thanh ghi TMRI1H,
TMRI1L).
+ C6 kha nang doc va viét
+ C6 thé chon xung dong ho bén trong hodc bén ngoai
+ C6 thé ngat khi tran FFFFh vé 0000h
Timerl c6 mot thanh ghi diéu khién, d6 13 thanh ghi TICON. Bo Timerl c6
hoat dong hay khong hoat dong la nhd viéc dat hoac xoda bit TMRION
(TLCON<O0>).
*) Hoat dong ctia bo Timerl.
N6 ¢6 thé hoat dong & mot trong céc ché do sau:
+ La mdt bo dinh thoi 16 bit.
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+ La mot bo dém co dong bo.

+ La mot bo dém khong c6 dong bo.

Phuong thirc hoat dong ctia bo nay dugc xac dinh bdi vi¢e chon nguén Xxung
vao Timerl. Nguén Xung déng hd duoc chon béi viée dit hodc xoa bit TMRI1CS
(TICON<1>). O ché d6 bo dinh thoi, dau vao 1a clock trong Fosc/4, bit dong bo
T1SYNC (T1CON<2>) khdng c6 tac dung vi clock trong ludn déng bo. Ché do
bd dém hoat dong hai ché d6: Co déng bd xung vao xoa bit TISYNC
(T1CON<2>), khong dong bo xung vao dit bit TISYNC (T1CON<2>) Timerl

tang & suon khi xung dau vao.

St Flag bit
TMRI1IF an

Crvarflowe 'l Synchronized
THMR1 - Clock Input
TMRIH | TMRIL

[

T 1R1ON
-------- niCHF TIEYNC

- Pragealer Synchronize
T EAEESIB':EN Foscid 1,2, 4,8 Faet
. Internal
RC1Ti0SICCFER E‘"‘ Ea-:uuamﬁ“ Clock ,T' 2 |

Q Cleck
........ TICZKPS1: T1CKPS0

TMRICS

Mate 1: When the TIOSCEM bit is clearad, the inverter is turned off. This eliminates power drain.

Hinh 1.13. So dd khdi TIMERI.

Khi bo dao dong Timerl cho phép hoat dong thi cac chan RC/T10SI/CCP2,
RCO/T10SO/T1CKI tré thanh chan vao.

O ché d6 dém co6 dong bo, bo dém ting mdi khi suon 1én ¢ chan RCO hoic
& chan RC1 néu bit TIOSCEN xo04 va xung vao phai dong bo voi clock trong, &
ché do nay bo dém khong ting trong trong trang thai SLEEP.

O ché d6 bd dém khong déng bo Timerl tang mdi khi suon 1én & chan RCO
hodc & chan RCI néu bit TIOSCEN xo04, ¢ ché do nay bo dém tiép tuc ting
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trong trang thai SLEEP va c6 kha nang tran gay ra ngat khi d6 bd xu ly duoc
danh thuc.

*) Dao dong ctua Timerl.

Mach dao dong thach anh dugc xay dung gitra 2 chan T10SI va T10S0.
Khi dao dong dugc cung cip & ché do cong suat thap thi tan sb cuc dai cia né s&
14 200KHz va & ché do SLEEP n6 cung cip & tan sd 32KHz.

*) Ngit ctia bo Timerl.

T1CON: TIMER1 CONTROL REGISTER {ADDRESS 10h)

U-0 U0 RAW-D RS0 RAW-0 RWO  RW-0  RWO
[ — [ — [rickp=1]TickPso] T1OSCEN [TISYNC] TMRICS [TMRION]
bit 7 bit 0

Hinh 1.14. Thanh ghi diéu khién Timerl.

Cip thanh ghi TMR1H va TMRIL tang tir gia tri 0000h dén gia tri FFFFh
dén gia tri nay tiép tuc ting thi tran va quay lai gia tri 0000h. Va ngét xuat hién
khi tran qua gia tri FFFFh khi nay cd ngat TMRIIF s& dugc dat. Ngat c6 thé hoat
dong hodc khong hoat dong nho viéc dat xoa bit TMRI1IF.

*) Thanh ghi diéu khién Timerl T1CON:

Bit 7, 6 khong st dung.
Bit 5, 4 TICKPS1+T1CKPSO lya chon hé s chia Xung vao.

Bang 1.3. Lya chon hé s6 chia xung.

T1CKPS1+T1CKPSO

00 1:x6 ly ngEu nhidn &n ®pPnh
01 1:2

10 1:4

11 1:8

Bit 3 TIOSCEN bit diéu khién bo dao dong Timerl.
1 = B§ dao dong hoat dong.
0 = B0 dao dong khong hoat dong.

Bit 2 bit diéu khién xung clock ngoai dong bo khi TMRI1CS = 1.
Bit2 = 0 c6 dong bo clock ngoai.

39

Sinh vién: Nguyeén Thi Phiong Thio DT901



D6 An Tot Nghiép Thiét Ké Hé Thong Thuée Do Tuyén Tinh

Bit2 = 1 khong dong bo clock ngoai khi TMR1CS = 0 bit nay khong
c6 tac dung.
Bit 1 TMRI1CS lua chon ngudn xung clock vao.
TMRI1CS =1 clock tir chan RCO/T10SO/T1CKI (suon 1€n).
Bit 0 bit bat tit Timer.
1 =Timer 1 enable.
0 = Timer 1 disable.

1.2.9.3. B¢ Timer?2.

Bo Timer 2 c6 nhitng ddc tinh sau day:

+ 8 bit cho by dinh thoi (thanh ghi TMR2).

+ 8 bit vong 1dp (thanh ghi PR2).

+ C6 kha niang doc va viét & ca hai thanh ghi noi trén.

+ C6 kha nang 1ap trinh bang phan mém ty 1¢ trude.

+ C6 kha nang 1ap trinh bang phan mém ty 1é sau.

Ché d6 SSP dung dau ra cia TMR2 dé tao xung clock. Timer2 c¢6 mot thanh
ghi diéu khhién d6 1a thanh ghi T2CON. Timer2 c6 thé tit bang viéc xoa bit
TMR2CON cua thanh ghi T2CON

*) Hoat dong cua bo Timer?2.

Timer2 dugc dung chi yéu ¢ phan diéu ché xung ctia bd CCP, thanh ghi
TMR2 c6 kha nang doc va viét, nd c6 thé xo4 bﬁng viéc reset lai thiét bi. Pau
vao ctia xung co thé chon cac ty 18 sau: 1:1, 1:2 hodc 1:16 viéc chon cac ty ndy
c6 the diéu khién cAc bit sau T2CKPS1 va bit T2CKPSO0.

*) Ngit ctia bo Timer?2.

Bo Timer2 c6 1 thanh ghi 8 bit PR2. Timer2 ting tir gia tri 00h cho dén
khép véi PR2 va tiép theo nd sé reset lai gia tri 00h va 1énh ké tiép thyuc hién.
Thanh ghi PR2 1a mot thanh ghi c6 kha ning doc va kha niang viét. Thanh ghi
PR2 bat dau tir gi4 tri FFh dau ra cia TMR2 1a duong dan clia cong truyén thong

ddng bo, n6 duge dung dé phat cac xung dong ho.
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| ~
sets Flag TMR2

bit TMR2IF | Guipit(®)

RESET Prescaler
w TMRZ Req |— - j
9 11, 1:4, 118 FOSCH
Postscaler - I/ 2
I o Comparator
11 to 11161 EO
T2CKPE1:
4 PR2 Rf?!g TZ2CKPSO
T20UTPS3:

T2OUTPSO

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

Hinh 1.15. So d6 khdi bo TIMER?2.

T2CON: TIMER2 CONTROL REGISTER (ADDRESS 12h)

U-0 RWDO  RW-D  RW-0  RWDO  RW-0  RWO0  RW-0
| — [touresa|ToutPsz|TouTPst|TouTPso| TmRzon | TeckPst | T2ckpso
bit 7 bit 0

Hinh 1.16. Thanh ghi diéu khién timer2.
*) Thanh ghi TCONZ2.
Bit 7 khong str dung.
Bit 63 TOUTPS3<TOUTPSO bit lyra chon hé s dau ra Timer2
0000 = 1:1
0001 = 1:2
0010 = 1:3

1111 =1:16

Bit 2 TMR2ON bit bat tat hoat dong Timer2
1= enable
0 = disable

41

Sinh vién: Nguyeén Thi Phiong Thio DT901



D6 An Tot Nghiép Thiét Ké Hé Thong Thuée Do Tuyén Tinh

Bit 1-0 T2CKPS1-T2CKPSO0 chon h¢ chia dau vao
00=1:1
01=14
Ix =1:16
1.2.10. B$ chuyén doi twong tw sang sd.

1.2.10.1 B§ chuyén doi twong tw sang so.

Bo chuyén d6i tuong tu sang s c6 8 kénh (véi Picl16F877A).

Tin hi¢u tuong tu duoc nap vao bd nap va gilt dién dung. Tin hi€u ra dién

hinh va giit dién dung duy tri 13 ddu vao bd chuyén dbi. Pau ra bo chuyén doi

A/D 14 10 bit. B6 chuyén d6i A/D c6 sy chuyén dién thé cao va thap dau vao

dugc lya chon trong phﬁn mém dé co6 su két hop ctia Vdd, Vss, RA2, RA3.
Bo chuyén d6i A/D c6 4 thanh ghi. D6 1a nhiing thanh ghi:

A/D thanh ghi két qua cao(ADRESH).

A/D thanh ghi két qua thdp (ADRESL).

Thanh ghi diéu khién chuyén d6i A/D (ADCONO).
Thanh ghi diéu khién chuyén d6i A/D (ADCONT1).
*) Thanh ghi 8.1: thanh ghi ADCONO (dia chi 1Fh).

Bit 7-6: ADCS1-ADCSO0 Nhimg bit lya chon dong hd chuyén doi A/D

00 = Fosc/2
01 = Fosc/8
10 = Fosc/32

11 = Fre(dong hd xuét phat tir bén trong bo chuyén doi A/D dao

dong RC)
Bit 5-3: CHS2-CHSO0 Bit chon kénh tuong tu.
000 = kénh 0O(RAO/ANO)
001 = kénh 1(RA1/AN1)
010 = kénh 2(RA1/AN2)
011 = kénh 3(RA3/AN3J)
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100 = kénh 4(RA5/AN4)
101 = kénh 5(REO0/AND)
110 = kénh 6(RE1/ANG)
111 = kénh 7(RE2/ANT)

Bit 2: GO/DONE bit trang thai chuyén d6i A/D.

Néu ADON = 1 chuyén d6i A/D dang thyc hién ( dit bit ndy dé bat dau qua
trinh chuyén d6i).

ADON=0 chuyén doi A/D tit va nging hoat dong.

*) Thanh ghi 8.2: thanh ghi ADCONNTI (dia chi 9Fh)

Bit 7 (ADFM): bit lua chon két qua dinh dang.
Bit 6-4: Nguoi dung dinh nghia.
Bit 3-0: Bit diéu khién sap xép cong chuyén d6i A/D.

Thanh ghi ADRESH:ADRESL chira dung 10 bit két qua cua chuyén dbi
A/D. Khi chuyén doi A/D 14 hoan thanh két qua dugc nap vao thanh ghi két qua
chuyén d6i A/D. Bit GO/DONE (ADCON0<2>) duoc xo4 va bit co ngat chuyén
doi A/D 1a ADIF dugc dit.

Sau d6 bo chuyén doi A/D duoc sip xép nhu mong mudn. Lya chon kénh
phai dat duoc trude khi chuyén doi bat dau. Kénh vao tuong tu phai ¢6 bit TRIS
tuong tmg duoc lua chon nhu 1 dau vao.

Nhitng budc can lam khi thuc hién chuyén doi A/D:

1. Lya chon c4u hinh A/D.

+ Dit cau hinh tuong tu cho chan vao A/D.

+ Lua chon kénh vao chuyén d6i A/D (ADCONO).

+ Lya chon dong hd chuyén d6i A/D.

+ Bat bo chuyén d6i A/D (ADCONO).

2. Lua chon c4u hinh ngét cho A/D.

+ Xo04 bit ADIF.

+ DPat bit ADIE.

+ Dat bit PEIE.
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+ Pit bit GIE.

3. Boi phu thudc thoi gian dat dugc.

4. Bat dau chuyén doi.

+ Pit bit GO/DONE (ADCONO).

5. Doi cho chuyén d6i A/D hoan thanh.

+ Thiam do bit GO/DONE dé xo4 (v6i thuc hién ngit) hodc doi cho ngat
chuyén doi A/D.

6. Poc két qua chuyén doi trén cip thanh ghi (ADRESH:ADRESL) x04 bit
ADIF néu quy dinh.

7. Cho chuyén d6i ké tiép, thuc hién bude 1 hodc budc 2 theo quy dinh. Tdc
d6 chuyén dbi A/D qui dinh nhu 1a chu ky Tad. Gi4 tri nho nhat doi cta 2 chu ky
dugc quy dinh trude khi bat dau ké tiép.

1.2.10.2. Lwa chon téc dd chuyén doi.

Téc do chuyén doi 1a duge dinh nhu 14 Tad. Quy dinh thoi gian chuyén do6i
A/D nho nhat 12 Tad cho 10 bit chuyén doi. Ngudn cia thoi gian chuyén doi lwa
chon trong phén mém. C6 thé lua chon mét trong cac gia tri sau: 2Tosc, 8Tosc,
32Tosc, dao dong RC trong bd chuyén d6i A/D (2 dén 6 ps).

Pé cho viéc chuyén doi ding, thoi gian chuyén dbi Tad phai duoc lwa chon
dé chic chan Tad nho nhit 1.6 ps.

Chuy:

Ngudn RC c6 thoi gian chu ky Tad 4us nhung c6 thé trong khoang 2-6s.

Khi tan s6 thiét bi 16n hon 1MHz b chuyén ddi A/D nguén dong ho khai
tao cho SLEEP hoat dong.

1.2.11. Cac ngit ciia PIC16F877A.

PIC16F877A c6 14 ngudn ngat, thanh ghi INTCON la thanh ghi diéu khién
cac ngat, mdi ngit co6 mot bit cd ngat va mot bit cho phép hodc cam ngit. Bit
GIE (INTCON<7>) diéu khién chung cho 14 ngat khi bit nay dat thi cic ngat

mai co tdc dung, khi bit GIE xo4 thi tat ca cac ngét bi cAm.
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Bit GIE bi xo04 khi reset. Khi bit co ngit thiét 1ap bit GIE thiét 1ap va bit
PEIE thiét 1ap v6i ngat ngoai vi dong thoi bit cho phép ngit cta ngit d6 cho
phép thi ngat d6 xay ra.

Khi mot ngét xay ra bd dém chuong trinh PC duoc nap gia tri 0004h va bit
GIE bi x04 dé cAm su chéng ngét, khi chi 1énh RETFIE thuc hién tra lai dia chi
cho PC noi xay ra ngat, dong thoi thiét 1ap lai bit GIE.

Khi xay ra ngét PC ludén duoc nap gia tri 00004h vi cac ngét duoc phan biét
bdi bit ¢ ngat cuia ngat do.

Ngit ngoai tir chan RBO/INT, va ngit tir sy thay doi trang thai cac chan
RB4-RB7 c6 thé danh thirc bo xir 1y tir ché d6 SLEEP.

Céc thanh ghi PIE1, PIR1, PIE2, PIR2 diéu khién cac ngat ngoai vi.

Khi mot ngat xay ra chi c6 PC dugc luu trong stack do d6 nguoi st dung
phai luu cac thanh ghi W, STATUS, PCLATH, khi x4y ra ngat.

1.3. So sanh véi Vi Diéu Khién 8051.

Pic diém c6 thé thiy ngay dau tién ma Pic16F877A dem lai va noi bat so

v6i vi diéu khién 8051 1 dong Pic16F877A ¢ nhing dic tinh ki thuat cao hon

han so véi bd vi diéu khién 8051 thé hién ¢ nhiing diém sau:

Vi diéu khién 8051 Pic 16F877A

bac tinh s0 luong bac tinh s0 luong
ROM trén chip 4K byte ROM trén chip 4K byte
RAM 128 byte RAM 368 byte
B0 dinh thoi 2 B0 dinh thoi 3

Céac chan vao ra 32 Céc chan vaora 40

Cong noi tiép 1 Cong ndi tiép 2
Ngudn ngat 6 14

Ngoai nhitng dic diém trén thi bd vi diéu khién Pic16F877A con c6 mot dic
diém hon han so v&i 8051 1a ¢6 10 bit chuyén dbi A/D, diéu nay sé& gitp ching ta

khong phai sir dung bd chuyén di ngoai lam cho ndi ddy tré nén phtc tap.
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Mot dic diém nita ma vi diéu khién Pic16F877A c6 bd dao dong chi trén
chip diéu niy s& giup tranh dugc nhiing sai s khong can thiét trong viéc tao
xung dao dong, vi diéu khién Pic16F877A c6 kha ning tu Reset bang bo WDT,
va c6 thém 256 byte EEPROM. Nhung gia thanh cta Pic dat hon so véi 8051.
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THIET BI HIEN THJ 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 vai cac
dang hién thi khac nhu né c6 kha nang hién thi ki tu da dang, truc quan (ch, s6
va ki tu 6 hoa), dé dang dwa vao mach tng dung theo nhiéu giao thic giao tiép
khac nhau, ton rat it tai nguyén hé théng va gia thanh ré ... Trong dé tai ndy em
str dung HD44780 cua Hitachi, mot loai thiét bi hién thi LCD rat théng dung ¢
nudc ta.

2.1. Hinh dang kich thudc.
C6 rét nhiéu loai LCD véi nhiéu hinh dang va kich thudc khac nhau, dugc

Hinh 2.1. Hai loai LCD thong dung.

Hinh 2.2. LCD loai DM 1602A.
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Khi san xuit LCD, nha san xuat di tich hop chip diéu khién (HD44780)
bén trong 16p vo va chi dua cac chan giao tiép can thiét. Cac chan nay dugc danh
50 tht ty va dat tén nhu hinh 2.3

Hinh 2.3. Hinh dang chan cua LCD
2.2. Cac chan chirc nang.
Bang 2.1. Cac chan chirc nang cua HD44780.

Chan so Tén Chtrc nang
1 Vss | Chan ndi dat cho LCD, khi thiét ké mach ta ndi chan nay
v6i GND cua mach diéu khién.
2 Vdd | Chan cap nguon cho LCD, khi thiét ké mach ta ndi chan

nay voi 5V cia mach diéu khién.

3 Vo Chén nay dung dé diéu chinh d6 twong phan ctia LCD.

RS Chén chon thanh ghi (Register select). Noi chan RS voi
logic “0” (GND) hoic logic “1” (Vcc) dé chon thanh ghi.
+ Logic “0”: Bus DB0-DB7 s& nbi voi thanh ghi
1énh IR ctia LCD (& ché d6 “ghi” - write) hodc nbi voi bd
dém dia chi ciia LCD (& ché do “doc” - read)
+ Logic “1”: Bus DB0-DB7 s& ndi véi thanh ghi dir
liéu DR bén trong LCD.

5 RW | Chan chon ché do doc/ghi (Read/Write). N6i chan R/W
vé6i logic “0” @& LCD hoat dong ¢ ché do ghi, hodc ndi
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voi logic “17 dé LCD & ché d6 doc.

Chan cho phép (Enable). Sau khi cac tin hiéu duoc dat
|én bus DB0-DB7, céac 1énh chi duoc chdp nhéan khi c6 1
xung cho phép cua chan E.

+ O ché 6 ghi: Dt liéu & bus sé dugc LCD chuyén
vao (chap nhan) thanh ghi bén trong no6 khi phat hién mot
xung (low-to-high transition) cua tin hiéu chan E.

+ O ché d6 doc: Dit liéu s& duge LCD xuit ra DBO-
DB7 khi phat hién suon lén (low-to-high transition) &
chan E va dugc LCD giir & bus dén khi nao chan E

xudng mirc thap.

14

DBO
+DBY7

8 duong cua bus dit liéu dung dé trao d6i thong tin voi
MPU. C6 2 ché d6 st dung 8 duong bus nay:

+ Ché db 8 bit: Dit liéu duoc truyén trén ca 8 duong,
v6i bit MSB 1a bit DB7.

+ Ché d6 4 bit: Dit liéu dugc truyén trén 4 dudng tir
DB4 t6i DB7, bit MSB 1a DB7.

15

A

15 1a Catot, dién &p khoang Uak=4,2V

16

K

Chén ndi dat cua dén Back light

2.3. So' dd khdi cia HD44780.

D¢ hi€u 0 hon chirc ndng cac chan va hoat dong cua chung, ta tim hiéu so

qua chip HD44780 thong qua cac khdi co ban ciia no.

*) Céc thanh ghi:

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

- Thanh ghi IR: B¢ diéu khién LCD, ngudi dung phai “ra 1énh” thong qua
tam duong bus DB0-DB7. Mbi lénh dugc nha san xuat LCD danh dia chi 16

rang. Nguoi dung chi viée cung cp dia chi 1énh bang cach nap vao thanh ghi IR.
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Nghia 13, khi ta nap vao thanh ghi IR mdt chudi 8 bit, chip HD44780 s& tra bang
ma 1énh tai dja chi ma IR cung cp va thyc hién 1énh do.
VD : Lénh “hién thi man hinh” c6 dia chi 1énh 1a 00001100 (DB7...DBO0)

OSC1 0OsC2 CL
CL2
Resat [ M
cggl'_'t Timing
CPG generator
Instruction 1 D
:ﬂ register {IR)
A Display COM1 to
s | SEY e data RAM 16-bit || Common | COM16
2 inter- (DDRAM L shift signal ——=
)
RW —=| face a0 8 bits register driver
E —-— _—
[ '
L
Address 7 SEGT o
counter o 40-bit 4D-bit || Segment | SEG40
T shift lateh signal  ——
DBE4 o register | | circuit driver
DB—I—-— T i i
Input! | & Data 8
DBEO ta | output raqistar 1 b
DE3 buffer (DR} i
_—t= 8 8 LCD drive
voltage
Bﬂ'JSY selector
ag )
r L
- i
Character Character Cursor
generator generator and
AN ROM L;Iink
(CGRAM) %L(;RD?MII conftroller
GND G4 hytes . . bits
5 i 5
r
Parallel/serial converter
and —
attribute circuit
AAALA
V1ov2 V3 VW4 VS

Hinh 2.4: So d6 khéi cua HD44780.

- Thanh ghi DR: Thanh ghi DR dung dé chira dit liéu 8 bit dé ghi vao ving
RAM, DDRAM hoic CGRAM (& ché d6 ghi) hodc dung dé chua dir lidu tir 2
ving RAM nay giri ra cho MPU (& ché do doc). Nghia 1a, khi MPU ghi thong tin
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vao DR, mach ndi bén trong chip sé tu dong ghi thong tin nay vao DDRAM
hoic CGRAM. Hoic khi thong tin vé dia chi dugc ghi vao IR, dit liéu ¢ dia chi
nay trong ving RAM ndi ciia HD44780 s& dugc chuyén ra DR dé truyén cho
MPU. Viy bang cach diéu khién chan RS va R/W chung ta c6 thé chuyén qua lai
giit 2 thanh ghi nay trong khi giao tiép v6i MPU. Bang 2.2. tom tit lai cac thiét
1ap d6i voi hai chan RS va R/W theo muc dich giao tiép.

Béang 2.2. Bang chirc nang chan RS va R/W theo muc dich str dung.

RS RW Y nghia

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

0 1 Poc co ban ¢ DB7 va gia tri cia 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 thuc thi cac hoat dong bén trong chip nhu
thé, LCD bo qua moi giao tiép v4i bén ngoai va bat co BF (théng qua chan DB7
khi co thiét 1ap RS=0, R/W=1) 1én dé bao cho MPU biét n6 dang “ban”. Di
nhién, khi xong viéc, n6 s¢ dat cd BF lai muc 0.

*) B6 dém dija chi AC (Address Counter):

Nhu trong so dd khéi, thanh ghi IR khong truc tiép két ndi véi ving RAM
(DDRAM va CGRAM) ma thong qua bd dém dia chi AC. Bo dém nay lai ndi
voi 2 vung RAM theo kiéu r& nhanh. Khi mot dia chi 1énh dugc nap vao thanh
ghi IR, thong tin duoc nbi tryc tiép cho 2 ving RAM nhung viéc chon lya ving
RAM tuong tac da dugc bao ham trong ma 1€nh. Sau khi ghi vao (hoac doc tir)
RAM, bo dém AC tu dong ting 1én (hodc giam di) 1 don vi va ndi dung cua AC
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dugc xuit ra cho MPU théng qua DBO-DB6 khi co thiét 1ap RS=0 va R/W=1
(xem bang 2.2). Luu y: Thoi gian cdp nhat AC khong dugc tinh vao thoi gian
thuc thi Iénh ma dugc cap nhat sau khi cd BF 1én 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) trudc khi nap dit liéu méi.

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

Pay 1a ving RAM dung dé hién thi, nghia 1 ing v6i mot dia chi cia RAM
la mot 6 ki ty trén man hinh va khi ban ghi vao ving RAM nay mdt méa 8 Dbit,
LCD s& hién thi tai vi tri twong ung trén man hinh mot ki tu ¢c6 ma 8 bit ma ban

da cung cap nhu hinh 2.5.

Crisplay positon

[edlgyity 1 2 3 4 5 7o 80
ORAM
o0r [agTor oz [os Joa | o [ae] ]

(hexadecimal})

Figure 2 1-Line DMsplay
Display
position 1 2 3 4 5 3@ 4D
DDRAM oc|o1 |oz|o3|o4 |- oo | 26| 27
addrass
{hexadecimal) AQD | 41 |42 |43 |44 | ------- - i-mn - | BB | BT

Figure 4 2-Line Display
Hinh 2.5: Moi lién hé giita dia chi cia DDRAM va vi tri hién thi cia LCD.
Vung RAM nay c6 80x8 bit nhg, nghia 1a chira dugc 80 ki ty ma 8 bit.

Nhing viing RAM con lai khong ding cho hién thi ¢6 thé dung nhu ving RAM

da muc dich. Luu ¥ 1 dé truy cap vao DDRAM, ta phai cung cép dia chi cho AC

theo mé HEX.

*) Ving ROM chtra ki ty CGROM (Character Generator ROM):

Ving ROM nay ding dé chtra cac mau ki tu loai 5x8 hodc 5x10 diém
anh/ki tu, va dinh dia chi b?mg 8 bit. Tuy nhién, né chi c6 208 mau ki tu 5x8 va
32 mau ki tu kiéu 5x10 (tong cong 1a 240 thay vi 256 mau ki tir). Nguoi dung
khong thé thay d6i ving ROM nay. Thé hién trén hinh 2.6
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Table 2 Example of Correspondence between EPROM Address Data and Character Pattern
(5 = 8 Dots)
EPROM Address Data

LB

AT1ATDAD AB AT AG A5 A4 A3 AZ A1 AD |D4 03020100
0 0 0y Q0 0 O O

000 11|00 0 0 0

o0 1 o1 o0f1 1|0

o 01 11 1|0 01

01 0 0|1 ’T 0 01

01 0 10|90 0 O

o1 1 01t 1 1 170

1 1 000 1T 00 1 1T 1|0 0 0 0O 0)|-=-— Cursarposition

1 0 0 0flo 0 0 0 0

10 0 1 )0 0 0 0 0

1T ¢ 1 ©|d 0 0O O O

1T 01 1|0 0 0 O 0

11 0 0o 0 0 0 0

11 0 1|0 0 0 0 0

11 1 0 (0 0 0 O 0

11 1 1 (o0 0 0 O 0

Hinh 2.6. Méi lién hé giita dia chi cia ROM va dit liéu tao miu ki tu.

*) Vung RAM chtra ki ty 6 hoa CGRAM (Character Generator RAM):

Nhu trén bang ma ki tu, nha san xuat danh ving c6 dia chi byte cao 1a 0000
dé nguoi dung c6 thé tao cdc mau ki tu d6 hoa riéng. Tuy nhién dung lugng ving
nay rat han ché: Ta chi co thé tao 8 ki tu loai 5x8 diém anh, hodc 4 ki tu loai
5x10 diém anh. Bé ghi vao CGRAM, xem hinh 2.7.
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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)
76543210 543210 76543210
High Low High Low High Low
00 0 » o+« o]
00 1 f 1[0 o of1
010 1o o ofa} |
[ aracier
ig 11 111 1]o ;
. ! pattern (1)
000O0* 000 000:100 ifol4lo o
101 110 of1]o
110 Y 1o o o1
111 = 00000 }Gursur position
000 =« = [1]o 0 of3
10 01 } of1]ofale]
10 T1 111 charact
. aracter
0011 ‘o 0|1 :
. 71 atlern (2)
0000 001 00:100 T 1 1 patlern (2]
101 o ol1[o 0
R Y o o|tfo ol
111 = 210 0 0 0 0} Cursorposition
000 |
] 001 |
_H_'_'_‘_'___,_,—'—'—'— -\_\_\_—_"‘—RT______\_\_ : o
i — ——————]
0000 = 111 111 ;
100 !
101 !
110 i
111 « & 8,

Hinh 2.7. Méi lién hé giira dia chi cia CGRAM, dit liéu CGARM, va ma ki
tu.

2.4. Tap lénh caa LCD.

Trudc khi tim hiéu tap 1énh caa LCD, sau day 1a mot vai cha y khi giao tiép
voi LCD:

* Tuy trong so d6 khéi cia LCD c¢6 nhiéu khoi 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 chin DBx, va ta phai thiét 1ap chan RS, R/W phu hop dé
chuyén qua lai giir 2 thanh ghi nay. (xem bang 2.2)
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* V&i mdi 1énh, LCD can mot khoang thoi gian dé hoan tat, thoi gian ndy c6
thé kha 1au dbi vai toc do cia MPU, nén ta can kiém tra c& BF hodc doi (delay)
cho LCD thyec thi xong 1énh hién hanh méi c6 thé ra 1énh tiép theo.

* Pia chi cia RAM (AC) sé& ty dong ting (giam) 1 don vi, mdi khi co 1énh
ghi vaio RAM. (Piéu nay gitip chwong trinh gon hon)

* Céc 1énh ctia LCD c6 thé chia thanh 4 nhém nhu sau:

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

* Chi dinh dia chi RAM noi.

« Nhoém 1énh truyén dir liéu trong RAM noi.

* Cac lénh con lai .

Bang 2.3. Tap lénh cua LCD.

Thoi
Tén Iénh Hoat dong gian
chay

Ma Iénh: DBx = DB7 DB6 DBS DB4 DB3 DB2 DBI
DBO0
DBx= 0 0 0 0O 0 O 0 1

Clear Lénh Clear Display (x06a hién thi) s& ghi mot khoang tréng
Display |(ma hién thi ki ty 20H) vao tit ca 6 nhd trong DDRAM, sau
d6 tra bo dém dia chi AC=0, tra lai hién thi gbc néu no bi
thay d6i, nghia 1a: Tat hién thi, con tro doi vé goc trai (hang
dau tién), ché do tang AC.

Ma3 lénh: DBx = DB7 DB6 DB5 DB4 DB3 DB2 DBl
Return DBO
Home DBx= 0 0 0 0 0 0 1 * 1.52 ms

Lénh Return home tra bo dém dia chi AC vé 0, tra lai kiéu
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hién thi gbc néu nd bi thay doi. Noi dung cia DDRAM
khong thay doi.

Ma Iénh: DBx = DB7 DB6 DB5 DB4 DB3 DB2 DBI
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 mdi khi c6 hanh dong ghi hoic doc ving
DDRAM. Vi tri con tré ciing di chuyén theo su ting giam
nay.

S: Khi S=1 toan bo ndi dung hién thi bi dich sang phai
(I/D=0) hoic sang trai (I/D=1) mdi khi c6 hanh dong ghi
vung DDRAM. Khi S=0: khong dich ndi dung hién thi. Noi

Entry ,
dung hién thi khong dich khi dpc DDRAM hodc doc/ghi
mode set | .
vung CGRAM.
Display
p:}?\.iﬁ{‘,‘ll'l 1 2 3 4 5 6
ooram | 00]01]02]03 | 04|05 37US
adddrass
Display A [ 41(42 (43 |44 45
position 1 2 ¥ 4 & & 7 &
DDRAM |0 0102 03] 0405 08 07 . o1 lozloaloe los o6
shift left
o 41|42(43 |44 45|25
shift left '“‘02|D3|U4‘U5|ﬁ5‘”?|':'3‘
For 27|00 (01|02 03|04
:r?irﬂ righ1|4F 00|01)02|03 04|05 ﬂﬁ‘ SNt 17l 40| 41 [az |42 | a4
Figure 3 1-Line by 8-Character Display Example Figure 5 2-Line by 8-Character Dis
Hinh 2.8. Hoat dong dich trai va dich phai noi dung hién thi
Ma 1énh: DBx = DB7 DB6 DB5 DB4 DB3 DB2 DBI
Displ DBO0
isplay
DBx= 0 0 0 0 1 [D] [C] [B]
on/off SR e . \ : ETRY :
ol D: Hién thi man hinh khi D=1 va ngugc lai. Khi tat hién thi,
contro

noi dung DDRAM khong thay doi.
C: Hién thi con tré khi C=1 va nguoc lai. Vi tri va hinh
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dang con tré, xem hinh 3.8.

B: Nhép nhay ki ty tai vi tri con tré khi B=1 va nguoc lai.
Xem thém hinh 8. vé kiéu nhép nhay. Chu ki nhap nhay
khoang 409,6ms khi mach dao dong ndéi LCD la 250kHz.

—

LT

Cursor ——

5 x 8 dot 5 = 10 dot Alternating displ
character font character font

Cursor display example Blink display exarn

Figure 12 Cursor and Blinking

Hinh 2.9. Kiéu con, kiéu ki tur va nhap nhay ki tur

37Us

Cursor
or
display
shift

Ma Iénh: DBx = DB7 DB6 DBS DB4 DB3 DB2 DB1
DBO
DBx= 0 0 O 1 [S/IC] [RIL] * *

Lénh Cursor or display shift dich chuyén con tro 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
dudi khi dich qua vi tri thir 40 ctia hang dau tién. Dir liéu
hang dau va hang 2 dich ciing mot luc. Chi tiét sir dung xem

bang sau:

S8/C | R/L | Hoat ding

0 0 Dich vitri con tro sang trai (Nghia la giam AC mdt dom vi).

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

1 ] Dich todn bd ndi dung hién thi sang trai, con tro cing dich theo.

1 1 Dich todn bd ndi dung hién thi sang phai, con tro ciing dich theo

37us
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Ma Iénh: DBx = DB7 DB6 DB5 DB4 DB3 DB2 DBI
DBO
DBx= 0 0 1 [DL] [N] [F] * *
DL: Khi DL=1, LCD giao tiép v6i MPU bang giao thuc 8
bit (tir bit DB7 dén DBO0). Nguoc lai, giao thic giao tiép la
4 bit (tir bit DB7 dén bit DBO). Khi chon giao thirc 4 bit, di
liéu duoc truyén/nhém 2 1an lién tiép V61 4 bit cao guri/nhan
trudc, 4 bit thip goi/nhan sau.

N: Thiét 1ap s6 hang hién thi. Khi N=0: hién thi 1
hang, N=1: hién thj 2 hang.

F: Thiét 1ap kiéu ki tu. Khi F=0: kiéu ki ty 5x8 diém
anh, F=1: kicu ki ty 5x10 diém anh.

*Chay: 37us

« Chi thuc hién thay d6i Function set & dau chuong

Function
Set

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 doi giao thirc giao tiép.

« Khong thé hién thi kiéu ki ty 5x10 diém anh & kiéu
hién thi 2 hang.

Ma3 1énh: DBx = DB7 DB6 DB5 DB4 DB3 DB2
DB1 DBO
DBx=0 1 [ACG][ACG][ACG][ACG][ACG][ACG]
Lénh nay ghi vao AC dia chi cia CGRAM. Ki hiéu [ACG]
chi 1 bit cua chudi dit liéu 6 bit. Ngay sau 1énh nay 1a 1énh
doc/ghi dir liéu ttr CGRAM tai dia chi da duoc chi dinh.

Set
CGRAM

Address 37us

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

DBx =1 [AD] [AD] [AD] [AD] [AD] [AD] [AD]
Lénh nay ghi vio AC dia chi cia DDRAM, dung khi can
thiét 1ap toa d6 hién thi mong mudn. Ngay sau 1énh nay 1a
Iénh doc/ghi dit liéu tr DDRAM tai dia chi da duogc chi
dinh. Khi & ché d6 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 th nhat, va tir 40h dén 67h cho hang thir 2.

37Us

Read BF
and
address

Ma 1énh:

DBx =DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
DBx= [BF] [AC] [AC] [AC] [AC] [AC] [AC] [AC] (RS=0,
R/W=1)

Nhu di dé cép trudc day, khi cd BF bat, LCD dang lam
viéc va 1énh tiép theo (néu c6) s& bi bé qua néu co BF chua
vé muc thip. Cho nén, khi lap trinh diéu khién, ban phai
kiém tra c& BF trude khi ghi dit lieu vao LCD. Khi doc co
BF, gi4 tri cuia AC ciing duoc xuit ra cac bit [AC]. N6 1a
dia chi cia CG hay DDRAM 1la tuy thudc vao I¢nh trudc
do.
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Ma Iénh: DBx = DB7 DB6 DB5 DB4 DB3 DB2 DBI

DBO0
DBx = [Write data] (RS=1, R/IW=0)
Write Khi thiét 1ap RS=1, R/W=0, dit liéu can ghi dugc dua vao
ata to cac chan DBx tir mach ngodi s& dugc LCD chuyén vao

CGor trong LCD tai dia chi dugc xac dinh tr 1énh ghi dia chi|37us
DDRAM |trudc d6 (I1énh ghi dia chi cling xac dinh luén vuing RAM|tADD
can ghi). Sau khi ghi, bd dém dia chi AC ty dong ting/giam 4ps

1 tiy theo thiét 1ap Entry mode. Luu y 1a thoi gian cap nhat
AC khong tinh vao thoi gian thyuc thi 1€nh.

Ma Iénh: DBx =DB7 DB6 DBS5 DB4 DB3 DB2 DBI
DBO

DBx = [Read data] (RS=1, R/W=1)

Khi thiét 1ap RS=1, R/W=1,dir liéu tir CG/DDRAM dugc
chuyén ra MPU thong qua céc chan DBx (dia chi va ving
RAM d4 dugc xac dinh bang 1énh ghi dja chi trude d6). Sau
khi doc, AC tu dong tang/giam 1 tuy theo thiét 1ap Entry

Read data
From CG
or

DDRAM

37Us
tADD
4us
mode, tuy nhién nodi dung hién thi khong bi dich bat chép
ché d6 Entry mode.

2.5. Pic tinh ciia cac chin giao tiép.
LCD s€ bi héng nghiém trong, hodc hoat dong sai 1éch néu ban vi pham
khoang dac tinh dién sau day:

Bang 2.4. Pic tinh dién lam viéc dién hinh.

Chan cip nguon (Vee-GND) | Min:-0.3V , Max+7V
Céac chin ngd vao (DBxE,...) | Min:-0.3V | Max:(Vee+0.3V)

Nhiét d hoat ddng Min:-30C , Max:+75C
Nhigt do bao quan Min;-55C , Max:+125C
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Pic tinh dién 1am viéc dién hinh: (Po trong diéu kién hoat dong Vee = 4.5V
dén 5.5V, T =-30 dén +75C).
Bang 2.5. Mién lam viéc binh thuong.

Chén cip nguén Vee-GND 2.7V dén 5.5V

bién ap vao mic cao Vig 2.2V dén Vec

Dién dp vao mirc thip Vi 0.3V @én 0.6V

Dién 4p ra mirc cao (DBO-DB7) Min 2.4V (khi Igy = -0.205mA)

Bién ap ra mirc thfip (DBO-DET) Max 0.4V  (khi lor = 1.2mA)

Dong dién ngd vao (input leakage current) Ir; | -luA dén luA  (khi Viy = 0 dén Vee)
Dong dién cip ngudn ¢ 350uA(typ.) dén 600uA

Tén s6 dao ddng ndi fnse 190kHz dén 350kHz (dién hinh la 270kHz)
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CHUONG 3.

THIET KE HE THONG THUOC PO TUYEN TINH

3.1. So dd khoi ciia hé thong:

KHOI  HIEN

Hinh 3.1.So d6 khéi ciia hé théng
Tin hi€u nhan vao tir thudc duoc dua vao bo vi xur 1y, bo vi xur Iy [am nhiém
vu bién ddi tir tin hiu vao chuyén thanh cac gia tri dém tién hodc lui xac dinh
toa do thude do, sau d6 dua ra hién thi toa do trén khéi hién thi.
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3.2. Thiét ké cac khoi
3.2.1. Khdi ngudn:

3.2.1.1. So’ d6 khéi

AC Bién ap Bé 1,3@ on | DC
> chinh ,| ap
luu

Hinh 3.2. So' @6 khéi mach nguén
Dién 4p xoay chiéu AC duoc dua qua bo bién ap dé bién d6i thanh dién ap
mot chiéu. Sau d6 qua bd chinh luu dé cho ra dién ap mot chiéu duy nhat nhung
van con map mo. Khi di qua bo 6n ap, dién 4p nay duoc 6n dinh. Va dau ra thu

duoc dién ap mot chiéu DC.

3.2.1.2. So' d6 nguyén ly

oA : 7805 -
R ouT
H | *
O A 4
Cl o= j— -
I 1aa %
uF uF N
<
Hinh 3.3. So dd nguyén Iy
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Nguén 6n dinh cung cap cho hé théng 14 ngudn +5V.

Mach trén 1dy ngudn mot chiéu tir mot may bién ap voi dién ap tir OV dén
12V dua vao ngd vao IN, 101 cho qua mot cau diode dé dam bao cuc tinh cua
ngudn cap cho mach theo mot chiéu duy nhat. Sau d6 cho qua IC 6n ap 7805 dé
tao ngd ra OUT +5V 6n dinh cép cho toan mach. Tu dién dong vai tro on dinh va
chéng nhiéu cho ngudn.

3.2.2 H¢ thong thuéc:

3.2.2.1. Pic diém ciaa thwde.

Thudc bao gém dau do co thé di dong trén mot thanh trugt co g:fm mot mot
dai cac vach den - trang xac dinh toa do, vi tri a 1a cac khe trong sudt — cho anh
sang di qua, con vi tri b 12 cac vach den — khong cho 4nh sang truyén qua. Khi
dau do dich chuyén trén thanh truot, bd cam bién gan trong dau do s& phat hién
vi tri cac vach den - trang va hinh thanh tin higu cho bo xir ly. Pau doc thu anh
sang truyén qua tir dau phat s& cho phép xac dinh sé vach khi dich chuyén. Hinh

3.4 thé hién dic diém trén.

a

I

Hinh 3.4.Thuéc do tuyén tinh kiéu vach den tring
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Hinh 3.5. C4u tao bén trong cta thudc
3.2.2.2. Nguyén tic hoat dong:

Pau do c6 chtra hai bo thu hong ngoai doc lap A va B dat cach nhau 1/4
chiéu dai buéc vach. Pén phat hong ngoai va dén thu dit doi dién nhau ¢ hai
bang vach. Khi dich t61 vach trong subt, tin hiéu tir dén phat ti dugc deén thu va
tao muec ra - tin hi¢u A (B) thép (trang thai 0). O vach den, tia héng ngoai bi che
chan, tin hiéu ra 13 cao (trang thai 1).

Khi dich chuyén tién, bo thu A bi che chin trudc trong khi b thu B van
dang & vi tri tr'fmg.Khi dich chuyén 10i, bd thu B bi che chén trude trong khi bd
thu A van dang & vi tri tring.

3.2.3. B vi xir ly

Bo xtr Iy 1am nhiém vu nhan tin hiéu sé tir roi hién thi sé6 dém trén man
hinh LCD. Nhu da phan tich trong chuong 1, & day em st dung vi diéu khién
PIC16F877A. Pay la vi diéu khién c6 40 chan, voi 5 cong vao ra 1a Port A
(RAO+RAD), Port B (RBO+RB7), Port C (RC0+RC7), Port D (RD0+RD7), Port E
(REO+REZ2). N6 c6 8K Flash ROM va 368 Bytes RAM.
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R
1 [ —= , 40
MCLRAVPP RBT/PGD g
N 5 RBEIPGC ¢z
O3 RADIAND RES 570
WA C— RA/AN1 RB4 Hgp—L
(| RA/AN2/VREF-/CVREF  RBIIPGM [—5=—1]
(5 RA3IAN3/VREF + RBZ 35—
C——=—pRA4/TOCKI/C10UT RE1 30
== O——| RASIAN4/SS/C20UT  RBOINT =
- D o i
:'—g REO/RD/ANS E;'DD gf—ff 1]
O RE1/WRIANG ND
0 Re2/CSIANT o =
ROTIPSPT g =0
VoD ROB/PSPE 0
ano TCIERETTA eosipsps %El
RO4/PSPs ]
OSC1/CLKIN 2
0SC2/CLKOUT RCTIRXDT 55—
RCETXCK §—5;—C
RCOMOSOTICKI  RCE/SDO 50
RCUTIOSICCP2  RC4/SDISDA L0
RC2/CCP1 2
RC3/SCKISCL RD3/PSP3 500
RO2PSP2 L
5| RDO/PSPO
RD1/PSP1

Hinh 3.6. So d6 nguyén ly cia PIC16F877A trong mach
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Hinh 3.8. So 6 khdi hién thi LCD
Khdi hién thi LCD di duoc giéi thiéu ¢ chuong 2. Trong chuong nay em St
dung man hinh tinh thé 1éng LCD (Liquid Crytal Display) loai 2 dong, 16 ki tu
LCD1602. Man hinh LCD d4 rat pho bién trén thi trudng va viéc lap trinh cho né
rat don gian thém vao d6 1a né c6 mit tham mi rat cao. St dung ngudn nudi thap
(tir 2, 5 dén 5V). Co thé hoat dong & hai ché do 4 bit hodc 8 bit (trong dé tai nay
em sir dung ché do 4 bit).
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3.3. So @0 mach chi tiét:

L0

#8E af. #saaadak

R TRl PR
FTT=1

_|| u4
[ I_'_Il i aCL Ratmr |4
L J— - o 3L kT [
[ Ea REWFH [
oz JE ey !
| B A FARET P [
_I | reiendver
1 JL e ) PETFL
E — Rt a
' FCATICSOTCH (&
4| meensEn  RCoTowors
ERET oA [
2| minth s itk [
Pmathate. [T
L ., " P Roiano (5
RCTRGT [
Ri
! P
] FIEsF
Puibas
PUESR)
a PmEars [
RFaFs [
[
E mesrT [
T

Hinh 3.9. So d6 mach chi tiét
So d0 hé théng thiét ké nhu hinh 3.9. Tin hiéu sb tir thudc qua cac chan
RDO-RD2 cuia Port D dua vao bo vi xir 1y ( vi diéu khién PIC16F877A). Tin hiéu
nay dugc xu ly, sau d6 hi¢n thi cac s6 dém trén man hinh LCD qua cac chan
RB2-RBb5.
3.4. Thuat toan.
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Khai bao bién A,B,C,n,m

v
Khéi tao cho LCD

v
n=0; m=0; doc gia tri A,B

n=1; doc
gia tri A,B

n=1 doc gia
tri A,B

n=1 doc gia
tri A,B

n=1 doc gia
tri A,B

m=m-n

v
Hién thi

A=
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3.5. Chwong trinh :

// Ten chuong trinh : Thiet ke he thong thuoc do tuyen tinh

// Phan mem : Dung CCS

// Mo ta phan cung : Dung picl6F877A - thach anh 10Mhz

// : LCD HD44780 giao tiep voi Port B qua cac chan
RB2-RB7

// : Cac chan RDO-RD2 la ngo vao

// : So dem duoc hien thi len LCD

#include <16F877A.h>
#include <math.h>
#FUSES NOWDT, HS, NOPUT, NOPROTECT, NODEBUG, NOBROWNOUT, NOLVP, NOCPD,
NOWRT
#use delay(clock=20000000)
#include <lcd lib 4bit.c>
int A,B,C,n,m;
void main ()
{m=0;
LCD init();
lcd putcmd (0x80) ;
printf (LCD putchar, "thuoc do");
lcd putcemd (0xCO) ;
printf (LCD putchar, "tuyen tinh");
LCD_putcmd (0x01) ;
while (true)
{n=0;
A= input (pin DO);
B= input(pin D1);
C= input(pin D2);
if ((A==0)&& (B==0))
{n=1;
while (true)
{ A= input (pin DO);
B= input(pin D1);
if ((A==1)&& (B==0))
{m=m+n;
lcd putcmd (0x80) ;
printf (lcd putchar,"dem tien");
LCD_putcmd (0xC8) ;
LCD putchar (m +0x30);

break;
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if ((A==0)&& (B==1))
{m=m-n;
lcd putcmd (0x80) ;
printf (lcd putchar,"dem 1lui");
LCD_putcmd (0xC8) ;
LCD putchar (m +0x30);
break;}

}
if ((A==1)&&(B==1))
{n=1;
while (true)
{ A= input (pin DO);
B= input(pin D1);
if ((A==1) && (B==0))
{m=m-n;
lcd putcmd (0x80) ;
printf (lcd putchar,"dem lui");
LCD_putcmd (0xC8) ;
LCD putchar (m +0x30);

break;
}
if ((A==0) && (B==1))
{m=m+n;

lcd putcmd (0x80) ;
printf (lcd putchar,"dem tien");
LCD_putcmd (0xC8) ;

LCD putchar (m +0x30);

break;}
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3.6. So' @0 mach in:

72
Sinh vién: Nguyeén Thi Phiong Thio DT901



D6 An Tot Nghiép Thiét Ké Hé Thong Thuée Do Tuyén Tinh

Két luan

Sau thoi gian nghién ctru va lam dd an, cing voi su gitp d tan tinh cua cac
thay c6 gido va cac ban. Dac biét 1 thdy Nguyén Vin Duong em di hoan thanh
nhiém vu dd 4n ctia minh.

Qua dd 4n em thiy duoc Gmg dung quan trong cta vi diéu khién trong do
ludng va diéu khién, str dung vi diéu khién ching ta thu thap duogc cac dai luong
can do, xtr 1y cac dai lugng d6 va dua ra két qua mong mudn. Hién nay vi diéu
khién rat da ning, nho gon, do d6 ap dung vi diéu khién vao trong cudc séng 1a
rat can thiét.

Mic du rat c6 gang nhung trong qué trinh lam d6 an tot nghiép, do su han
ché vé thoi gian, tai liéu va trinh do c6 han nén khong tranh khéi c6 thiéu sot.
Em rat mong duoc su gdp ¥, chi bao cta cac thiy cb va cac ban dé gitip em nang
cao kién thtrc, chuyén mén phuc vu cho cong viée sau nay.

Em xin chan thanh cam on!
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