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Chuwong 1. Cam bién nhiét d¢
1.1 Khai niém

Nhiét do 1a dai lugng vat 1y duoc quan tam nhiéu nhét vi nd dong vai tro
quyét dinh dén nhiéu tinh chit cta vat chat.

Pé do nhiét do trong hé théng tu dong co nhiéu bién phap khac nhau.
Trén co s& d6 nguoi ta sir dung cac bo cam bién nhiét d6 voi nguyén 1y 1am viée
khéac nhau. VD: nhiét dién tré, nhiét ngau, quang. ..

Thang nhiét do:

Puogc xac dinh tir cac dinh luat nhiét dong .

Thang nhiét do nhiét dong tuyét d6i: Thang Kenvin (0K) 14 nhiét do can
bang ciia diém can bang 3 trang thai nudc, nudc da va hoi.

T(°K)=t(°C)+273.15 (1-1)
Thang Celcius : thang nhi¢t d0 bach phan (0C)

Thang Farenheit :

T(°C):[T(°F)-32]g i

T(°F)=%T(°C)+32

1.2 Cam bién nhiét dién tro

Cam bién nhiét dién tré 1a cam bién c6 dién tré bién ddi theo nhiét do

Kim loai dién tré bién d6i theo nhiét do, thé hién qua a (hé sé nhiét dién
trd)

Phan loai: 3 loai

+ Cam bién nhiét dién trd kim loai

+ Cam bién nhiét dién trd ban dan

+ Nhiét dién trd

a. Cam bién nhiét dién tré kim loai:



- Day kim loai : gém mot so1 day kim loai dugc dan trén bia cach dién.
Vit li¢u thuong dung 1a Pt, Ni, W, Cu.
Pt (2000C + 12000C)
Ni (-1900C + 2500C)
Cu (-500C + 1800C)
Khi nhiét d6 0 ting thi dan dén R tang theo. Qua R do duoc ta xac dinh

Khoang nhiét do do dugc:

duoc nhiét do qua cong thic:
R, = R,A+a6H) (1-3)
Dé cam bién c6 d6 nhay cao ta phai chon kim loai c¢6 dién tro suét (p) 16n

R=p.|—
q

bién tré R cang 16n thi do nhay cang cao va dai do cang hep.

khi R tang thi 1 tdng, q giam

Bang 1.1 Tinh chat caa mot s6 kim loai

Cée dic tinh vt Iy Cu Ni Pt W
Nkibt dd néng chdy (°C) 083 483 1789 3380
Ty mhibt & 20°C°C kg 40 450 135 25
DY dn bt (W°C' m") w oW 7 20
| He 58 dén nd tuydn thh (°C”) e70° | a0 | sen® | s0?
DRn 19 sult 8 20°C (@) o” | ooeo® | oeot | ssae?
L o rhibt it vd sut 0 20°C CCY) | 30a6® | azie® | a0’ | 4sn®

- Mang moéng: dung dé do nhiét do trén bé mat vat ran. Khi do nguoi ta

dan mang méng 1én bé mat vat can do (méng c& pum)

b. Cam bién nhiét dién tré ban din

Cam bién nhiét dién trd silic (ban dan)

Céac vat liéu ban dan rat nhay cam vo61 nhiét d0. Do d6 nguoi ta dung vat

liéu ban dan dé ché tao cam bién do nhiét do.

10




Silic tinh khiét c6 hé s6 nhiét dién tré o < 0, nhung khi dugc tac dong &
mot dai nhiét dd nao do thi a >0
0 <2000C thi o> 0
0 > 2000C thi o< 0
R =R L+ AT-T,)+B(T-T,)?] (@4
Trong do6 : RO, TO la dién tro, nhiét d§ ¢ di€ém chuéan (00K)
A=0,007874 (K-1)
B = 1,874.10-5 (K-2)
Po nhiét d9 bang cam bién LM35

Cac vat liéu ban dan rat nhay cam vai nhiét d6. Do d6 nguoi ta ding vat liéu
ban dan dé ché tao cam bién do nhiét d6. Trong béo cao nay tac gia st dung
cam bién LM35 dé thiét ké va mo phong.

Nhitng thong sé quan trong ctia LM35 nhu sau:

- Dbién ap hoat dong: 4~20vDC

- Cong suat tiéu thy: khoang 60uA

- Khoang do: -55°C dén 150°C

- Pién 4p tuyén tinh theo nhiét do: 10mV/°C

- Sai s6: 0.25°C

- Kiéu chan: TO92

- Kich thudéc: 4.3 x 4.3mm

Tin hiéu ra cia LM35 1a dién ap thay d6i lién tuc theo nhiét do. Vi vay, khi

thiét ké do nhiét d6 can sir dung bd bién d6i twong tu - s6 (ADC) cua vi diéu
khién dé bién ddi tin hiéu lién tuc nhan duoc thanh tin hiéu sé (Vi diéu khién
chi xir ly véi tin hiéu s6). Do dé, trong thiét ké can sir dung céc chan cua cong

A hoic cong E 1am 16i vao cua bo bién doi ADC.
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Chuwong 2. Vi diéu khién PIC 16F877A

2.1 Giéi thiéu Vi diéu khién PIC

a. Tong quan

Khéi xa Iy tin hiéu 1am nhiém vu nhan dong dit liéu gui tir cam bién nhiét
d6 qua bo bién ddi s6 twong tur va diéu khién hién thi nhét d6 duoc 18n man hinh
LCD. Do d6 can lua chon loai Vi diéu khién c6 hd trg bién doi tiu tin hiéu
turong tu sang tin hiéu s6. C6 nhiéu vi diéu khién c6 hd tro giao tiép nay, tuy
nhién em chon vi diéu khién PIC16F877A, vi diéu khién nay c6 gia thanh ré, san

¢ trén thi truong.

PDIP (40 pin)

MCLRVre —=[] 1 U 40 [] -+—= RBTPEGD
FAMNAND -—-] 2 39 [] =—s RBEPGC
RAVANT w—=[] 3 38 [ =—» RBS
ZIANZNREF-ICVREF w—a [ 4 37 [ =+—= RB4
RAIAMINVREF+ w—e[] 5 36 [ w—= RBIPGM
RAMTOCKICIOUT w—w[] & 35 [] w—a RBZ
ASIANATSSIC20UT ~—-[] 7 34 [] -a—s RBE1
REWRDVANS =—=-[] 8 E 33 [ e RBOANT
RE1/WR/ANE =—[] 9 = 32 [0-=+— vion
RE2/CSIANT ~-—s[] 10 E 31 [] &— Vss
Voo —e O 11 w 30 [ =—= RD7/PSPT
Was W] 12 E 29 []=—= RDGPSPE
OSCUCLKIN —w] 13 g 0= RDS/PSPS
OSCHCLKOUT e[ 14 27 [ a—s= RO4PSP4
RCINTIOSOTICK! e[ 15 26 [ st RCTRNDT
RCUTIOSUCCPZ w—e[] 18 25 [] w—e RCETHICK
RC2CCP a—w[] 17 24 []-a—s= RCSSDO
ROCASCKISCL -=—] 18 23 [ — RCHSOUSDA
ROOPSPD w—=[1] 19 22 []-«—» RD3/PSP3
[=Ta gl =l=] =L — ] 2 [ —e RO2PSPD

Hinh 2.1. So dd chan PIC 16F877A.

Pay 1a vi diéu khién thuoc ho PIC16Fxxx vai tap 1énh gom 35 1énh c6 d6
dai 14 bit.Mdi lénh déu dugc thuc thi trong mot chu ki xung clock. Téc do hoat
dong tbi da cho phép 1a 20 MHz véi mét chu ki 1énh 13 200ns. Bo nhé chuong
trinh 8Kx14 bit, bo nhd dir liéu 368x8 byte RAM va bd nhé dir lieu EEPROM
véi dung luong 256x8 byte. S6 PORT 1/0 1a 5 vai 33pin 1/0.
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Céc dic tinh ngoai vi bao gdm céc khdi chirc ning sau:

Timer0: bo dém 8 bit v&i bo chia tan sé 8 bit.

Timerl: bo dém 16 bit v6i bo chia tan s, co thé thuc hién chtc ning
dém dya vao xung clock ngoai vi ngay khi vi diéu khién hoat dong & ché
do sleep.

Timer2: bo dém 8 bit véi bo chia tan sb, bo postcaler.

Hai bo Capture/so sanh/diéu ché do réng xung.

Cac chuan giao tiép néi tiép SSP (Synchronous Serial Port), SP1 va 12C.
Chuan giao tiép néi tiép USART véi 9 bit dija chi.

Cong giao tiép song song PSP (Parallel Slave Port) véi cac chan diéu
khién RD, WR,CS & bén ngoai.

Cac dac tinh Analog:

8 kénh chuyén ddi ADC 10 bit.

Hai b6 so sanh.

Bén canh d6 1a mot vai dic tinh khac cia vi diéu khién nhu:

B6 nho flash véi kha nang ghi x6a duoc 100.000 lan.

B6 nhé EEPROM véi kha nang ghi x6a duoc 1.000.000 lan.

Dit liéu bd nhé EEPROM ¢6 thé Iuu trit trén 40 nam.

Kha niang tu nap chuong trinh véi sy diéu khién caa phan mém.

Nap dugc chuong trinh ngay trén mach dién ICSP (In Circuit Serial
Programming) théng qua 2 chan.

Watchdog Timer vai b dao dong trong.

Churc nang bao mat ma chuong trinh.

Ché d6 Sleep.

C6 thé hoat dong véi nhiéu dang Oscillator khac nhau.
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b) So dd khéi vi diéu khién PIC16F877A.

., _ DaaBus 8 PORTA
N 7 RAD/AND
Flasn il “ RAT/ANI
Program \/ g RA2IAN2VReF-CVRer
Memory 2 Level Stack RAM ' RAIANIVREF+
(13-b4) Fie RA4/TOCKIC10UT
Registers RAS/AN&/SSIC20UT
Program p
Buis RAM Aggr™ [F g FORTB s
| instruction reg I _'Addr MU)& 2:'17
Direct Addr 7 || 3 '"gé[;?f‘ i RB3PGM
7 ; & RE4
R85
RBE/PGC
: | Sats reg k= RETIPGD
> r—_] PORTC
’ VW RCOIT10SOITICKI
Power-up & WX/ RCITIOSICCP?
. Timer il 1l RC2ICCP1
instrucéion Oscillator - =W = i = AOSSOREOL
Decode & [=>{ | Start-up Timer \ AU / f RM.'EDI.-SDA
Conirol 5 . RCS-oDQ
ower-on 3 [ E— RCBI/TXICK
Timi \«-Ri:ﬂ ' \7 RCTIRX/DT
] Timi A atchdog
E— Generation [~ Timer Wreg PORTD
OSC1/CLKI Brown-out RDO/PSPOD
0SC2/CLKO Reset RD1/PSP1
In-Circuit RD2/PSF2
Debugger i) RD3I/PSP3
Low-Voltage y RD4/PSP4
Programming RD5/PSPS
RDB/PSPE
RD7/IPSPT
PORTE
MCLR Voo, Vs »[X] REDRDIANS
2 »[}] RE1IWRIANS
P4 re2iTSaNT
Timer0 Timert Timer2 10-b2 AD q;ie'a']% it
I\ AR AY I\ AN
JI I I I i
I I T I I 1,
Voltage
Data EEPROM CCP1.2 SZ:%:C;;’:S USART Comparater Refe;:?\ce

Hinh 2.2. So d6 khdi PIC16F877A
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2.2 Pic diém bién d6i ADC.

Vi diéu khién PIC 16F877A ¢6 bo chuyén doi tin hiéu twong ty sang tin hiéu
s6 ADC 10 bit da hop 8 kénh va PIC 16F887 c6 14 kénh. Mach ADC dung cho
cac ung dung giao tiép véi tin hiéu tuong ty c6 thé nhan tir cac cam bién nhu
cam bién nhiét 36 LM35, cam bién ap suat, cam bién do 4m, cam bién khoang
cach, ...

Phan nay s& khao sat chi tiét khdi ADC cua PIC, cac thanh ghi cta khoi
ADC, trinh tu thyc hién chuyén dbi, tap 1énh lap trinh C cho ADC va tng dung
ADC dé do nhiét do.

CHS‘.’J:CHSO
111 ¢
0 \o—;—g] RE2ANTY
A0 RE1/ANS(Y
'
101
o o : REO/ANS!
'
\ ol RASIANS
VAN y
011 |
(Input Voltage) 0 RAANIVREF+
]
AD \o 010
Converter T & RAIAN2/ Vrer-
'
]
001
e o No-202 L1 ST masiant
(e \ 000 ,
VRers ! ' : & RAQ/ANO
S e
(Reference ! o
Voitage) e .” ”. ‘
PCFG3:PCFGOD
o

A —

ference ¥ o

votsge) ... 1
T ves

PCFG3.PCFGO

Note 1: Not avaiable on 28-pin devices,

Hinh 2.3. So dd khdi ADC cua PIC 16F877A.

Chtrc ning cac thanh phan:
ANO dén AN7 (analog) 1a 4 ngd vao cta 8 kénh twong tu dugc dua dén
mach da hop.

CHS<3:0> 1a cac ngd vao chon kénh ctua bd da hop tuong tu.
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Tin hi€u kénh tuong tu da chon s€ dugc dua dén bo chuyén ddi ADC.

Pién ap tham chiéu duong Vref+ ¢ thé 1ap trinh ndi véi ngudn cung cip
duong AVDD hoidc dién ap tham chiéu bén ngoai ndi véi ngd vao Vref+ cua
chan AN3, bit lva chon la VCFGO.

Dién 4p tham chiéu am Vref- c6 thé 1ap trinh ndi voi ngudn cung cip AV
SS hoic dién ap tham chiéu bén ngoai ndi v4i ngd vao Vre- ciia chan AN2, bit
Ira chon 1a VCFG1. Hai ngd vao Vref+ va Vref- c¢6 chirc ning thiét 1ap d6 phan
giai cho ADC.

Bit ADON c6 chitc niang cho phép ADC hoat dong hodc tit bo A
DC khi khéng hoat dong dé giam cong suat tiéu tan, ADON bang 1 thi cho
phép, bang 0 tt.

Két qua chuyén d6i la s6 nhi phan 10 bit s& luu
vao cap thanh ghi 16 bit c6 tén la ADRESH va ADRESL, 10 bit két qua
Iuu vao thanh ghi 16 bit nén c¢6 dang luu 1a canh 18 trai va canh 1 phai tiy thudc
vao bit lua chon c6 tén ADFM.

ADC c6 8 kénh nhung mdi thoi diém chi chuyén d6i 1 kénh va chuyén
ddi kénh nao thi phu thudc vao 4 bit chon kénh CHS4:CHSO0. Hai ngd vao dién
ap tham chiéu duong va 4m c6 thé 1ap trinh ndi véi ngudn VDD va VSS hoic
nhan dién 4p tham chiéu tir bén ngoai qua 2 chan RA3 va RA2.

Khéi ADC doc 1ap v6i CPU nén c6 thé hoat dong khi CPU dang & ché do
ngu do xung cung cap cho ADC 1y tir dao dong RC bén trong ctia khdi ADC.

Khéi ADC c6 4 thanh ghi:

Thanh ghi luu két qua byte cao: ADRESH (A/D Result High Register)

Thanh ghi luu két qua byte thip: ADRESL (A/D Result Low Register)

Thanh ghi diéu khién ADC thtr 0: ADCONO (A/D Control Register 0)

Thanh ghi diéu khién ADC thir 1: ADCONI (A/D Control Register 1)

Pé thyc hién chuyén d6i ADC thi phai thyc hién cac budc sau:
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Budc 1: Cau hinh cho port:Cau hinh cho cac port & ché do ngd vao tuong
tu.Khong dugc dinh ciu hinh cho cac port & ché do xuét dit lidu.

Budc 2: Cau hinh cho module ADC: Chon xung clock cho chuyén doi
ADC.Pinh c4u hinh cho dién ap chuan.Chon kénh ngd vao twong tu can chuyén
d6i.Chon dinh dang cho 2 thanh ghi luu két qua.Mo ngué)n cho ADC.

Budc 3: Thiét 1ap ciu hinh ngat ADC néu str dung: Xéa cd bio ngit
ADIF ciia ADC.Cho bit ADIE bang 1 dé cho phép ADC ngit.Cho bit PEIE
bang 1 dé cho phép ngit ngoai vi.Cho bit GIE bang 1 dé cho phép ngit toan
cuc.

Budc 4: Cho hét thoi gian on dinh theo yéu cau.

Budc 5: Bit dau chuyén doi bang cach cho bit GO/DONE lén 1.

Budc 6: Kiém tra chuyén d6i ADC két thiic bang cach: Kiém tra lién tuc
bit GO/DONE néu vé 0 thi qué trinh chuyén doi két thuc. Néu dung ngit thi chd
ngit ADC xay ra.

Budc 7: Poc cip thanh ghi két qua (ADRESH: ADRESL), x6a bit ADIF
néu dung ngit.

Budc 8: Thyc hién chuyén doi ké tiép.

2.3 Phan mém thuc hién chwong trinh nap cho PIC.
2.3.1 Chwong trinh dich CCS.

Su ra doi cua mot loai vi diéu khién di kém véi viéc phat trién phan mém
g dung cho viéc lap trinh cho con vi diéu khién d6. Vi diéu khién chi hiéu va
lam viéc véi hai con s6 0 va 1. Ban dau dé viéc lap trinh cho VDK 1a lam viéc
vé6i day cac con sd 0 va 1. Sau nay khi kién tric caa Vi diéu khién ngay cang
phic tap, s6 lugng thanh ghi Iénh nhiéu Ién, viéc 1ap trinh véi ddy céc s6 0 va 1
khong con phi hop nita, doi hoi ra doi mot ngdbn ngit méi thay thé. Va ngon
ngit 1ap trinh Assembly. O day ta khong no6i nhiéu dén Assmebly. Sau nay khi
ngdn ngit C ra ddi, nhu cau ding ngdn ngit C dé thay cho ASM trong viéc md

ta c4c énh lap trinh cho Vi diéu khién mot cach ngan gon va dé hiéu hon da dan
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dén su ra doi cua nhiéu chuong trinh soan thao va bién dich C cho Vi diéu
khién : Keil C, HT-PIC, MikroC, CCS...Em chon CCS vi CCS la mét cong cu
lap trinh C manh cho Vi diéu khién PIC. Nhitng wu va nhugc diém cua CCS s&
duoc dé cap dén trong cac phan dudi day.

h) Gidi thigu vé CCS .

CCS Ia trinh bién dich lap trinh ngén ngit C cho Vi diéu khién PIC cua
hang Microchip. Chuong trinh 13 sy tich hop cua 3 trinh bién dich riéng biét cho
3 dong PIC khéc nhau dé
la:

- PCB cho dong PIC 12-bit opcodes

- PCM cho dong PIC 14-bit opcodes

- PCH cho dong PIC 16 va 18-bit

Tat ca 3 trinh bién dich nay duoc tich hop lai vao trong mot chuong trinh bao
goém ca trinh soan thao va bién dich 14 CCS.

1) Tao mot PROJECT sir dung PIC Wizard.

Truéc hét ban khoi dong chuong trinh 1am viéc PIC C Compiler. Tir giao
dién chuong trinh ban di chudt chon Project-> New-> PIC Wizard nhan n(t tréi
chudt chon.

¢ PCW C Compiler, IDE

File‘Proiectr Edt Options Compile Yiew Tools Debug Help

n (@B rcwead  Junt v = @ S€ §

‘E; EE::AIIFHes . Manualc{ease' A
Reapen »

Print Al files

@ Find text in project

New

-

EE Include Dirs...
E Close Project

Hinh 2.4. Giao dién luu trit code
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Sau khi nhan chudt, mot cira s6 hién ra yéu cau ban nhap tén Files can tao.
Ban tao mot thu muc méi, vao thu muc d6 va luu tén files can tao tai day.Nhu
vay 1a xong budc dau tién. Sau khi nhan nit Save, mot cira s6 New Project hién
ra. Trong cua s6 nay bao gom rat nhiéu Tab, mdi Tab m6 ta vé mot vai tinh ning
cua con PIC. Ta s€ chon tinh nang st dung tai cac Tab tuwong ing. Duéi day sé
trinh bay y nghia tirng muc chon trong mdi Tab. Cac muc chon nay chinh 1a dé
cap dén céc tinh ning cua mot con PIC, tly theo ting loai ma s& ¢ cac Tab
tuong tng. DI véi ting du n khac nhau, khi ta can sir dung tinh ning nao cua
con PIC thi ta s& chon muc d6. Téng cong c6 13 Tab dé ta lwa chon. Em gidi

thiéu nhiing Tab chinh thuong hay duoc st dung.

Save As @@
Savein: | [ 1-PIC project v 3 ¥ » [
5\ (C)aDC Fas [C3)Nhay LED PB_O [£] ds1307_a
L;:} () ADC_USART_F8774 C)PICI6FES [£] ds1307_b
My Recent ()00 an Khoa DT ICPICI6F8774 [Z) emisor_dtmf_mtas
Documents | =) Doc ghi EEPROM [)PWM_16FES ] Freq_took.c
= [.2)Doc ghi Program EEPROM |2 Quet LED @] Freq_100K.HEX
Lﬁ [C3)D51307 [C3)Quet LED dung MAX7221 Z] hto200_mtaa80
Daskion () Giao tiep COM_LCD [CIRTC DS1337 [€] led_lib_abit.c
| Hien thira LCD |2 Sleep mode E 5] lcdserial
: | Infare Decoder (23 Write to EEPROM use rs232  [Z] leerme_mt8880
J [ Z)Key scan @ code.c j macro
I)Khoa dien tu (16FS76) [Z) def _s4 @ my_ds1337.c
My Documents J A :
|-2)Khoa dien tu AT89S @ def_84.h LE'_] my_input.c
. I Led matrix display @ def_88.h @ test FE764.c
:‘}'g [CIMPLAE files |h] def_876a.h [t test Fa7ea.HEX
- [2)Mgat Timetr0 |h] def_877a.h €] test.c
My Computer
< | >
‘v'] File name: ‘ v
My N;:ork Save as type: ‘ v |

Hinh 2.5. Giao dién Iuu chuong trinh.
J) Tab General
Tab General cho phép ta lya chon loai PIC ma ta st dung va mot sb lua
chon khac nhu chon tan sb thach anh dao dong, thiét 1ap céc bit CONFIG nhim
thiét 1ap ché d6 hoat dong cho PIC.
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X]

General

Project Name: D:\1-PIC projectitest.c
Device: 7P||:1 BFS774, < Oscilator Frequency: | 20,000,000 HZ
EEEESSS S ance

FanchomEensiation ["] Enable Integrated Chip Debugging (ICD)

(®) Dpening brace on the following line [[] Use 16 bit pointers for Full RAM use ? Help
() Dpening brace on the same line [] Restart WDT during calls to DEL&Y
One fuse per line with comments
Fuses
[High speed Osc (> 4mhe v
Pawer Up Timer

[] Code protected from reads

[[] Debug mode for use with ICD

Reset when brownout detected

Low Yoltage Programming on B3(PIC1E) or B5(PIC18)

[[] Data EEPROM Code Protected )

r - Wiew Code

| Program memory not write protected v | Generated
- - from this tab

LKLLLKKL

|\ General {Communications A5P| and LCD A Timers {\PCHTimers A&nalog A Dther Alnterupts ADtivers A170 Pins AHigh/Low Voltage /

Hinh 2.6 Tab General
- Device: Liét ké danh sach cac loai PIC 12F, 16F, 18F... Ta s€ chon tén
Vi diéu khién PIC ma ta st dung trong du an. Lay vi du chon
PIC16F877A
- Oscilator Frequency: Tan sé thach anh ta st dung, chon 20 MHz (tuy
tung loai)
- Fuses: Thiét lap cac bit Config nhu: Ché d6 dao dong (HS, RC, Internal ),
ché d6 bao vé Code, Brownout detected. ..
- Chon kiéu con troé RAM Ia 16-bit hay 8-bit
- Tab Communications
Tab Communications liét ké céc giao tiép ndi tiép ma mot con PIC hd tro,
thuong 1a RS232 va 12C, cing véi cac lua chon dé thiét 1ap ché do hoat dong
cho tung loai giao tiép.
- Giao tiép RS232
M3i mot Vi diéu khién PIC hd trg mot cong truyén thong RS232 chuan.
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Tab nay cho phép ta lya chon chan Rx, Tx, téc d6 Baud, Data bit, Bit Parity...
- Giao tiép 12C
Dé su dung 12C ta tich vao nit chon Use 12C, khi d6 ta c¢6 cac lua chon:
Chan SDA, SCL, Téc d6 truyén (Fast - Slow), ché 46 Master hay Slave, dia chi

cho Salve.

New project [Z]

Communications

[7] Use FiS-232 RSZ321 [
Baud: ‘% [ restart_wdt ‘9 3 ‘
AR Bits
Parity: ‘ None Z\ [ invert : =
Transmit: ‘ c6 v ‘ [ Float high [ Enable pin
j = [Enors ,
Receive: |07 v []BRGHIOK Stream |
12C
[JUuselzc
[ Wiew Code
— Generated
from this tab
EEERLEL4
[]Hardware PSP

\General ), Communications {3P1 and LCD /Timers A\PCHT imers jnalog /L Other finterrupts fDrivers 4170 Pins A High/Low Valtage

Hinh 2.7 Tab Communications

k) Tab SPI and LCD
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Tab nay liét ké cho nguoi dung cac lua chon dbi véi giao tiép ndi tiép
SPI, chuan giao tiép toc d6 cao ma PIC hd tro vé phan cang. Cha y khi ta ding
12C thi khong thé dung SPI va ngugc lai. Bé ¢ thé sir dung ca hai giao tiép nay
cung mét ldc thi busc mot trong 2 giao tiép phai Iap trinh bang phan mém
(giong nhu khi dung I2C cho cac chip AT8051, khong c6 hd tro phan ctng
SSP). Phan cau hinh cho LCD danh cho céc chip dong 18F va 30F.

| New project @

SPI#1 Mode Segments

Hardware SPI#1 tatie Lok
(&) Master
O Slave
Spi mode
(®) CKP=0,CKE=0
(O CKP=0,CKE=1
(O CKP=1,CKE=0
(O CKP=1,CKE=1
Clock
(%) Divide by 4
(O Divide by 16 -
(O Divide by 64 \gzv:e?;gz
O Usa Timer 2 from this tab

4<4<et
[C]1Sample at End
\General ACommunications ASPl and LCD ATimers APCHTimers AAnalog ADther Alnterrupts ADrivers 4170 Pins AHigh/Low Voltage /

Hinh 2.8 Tab SPl and LCD
I) Tab Timer
Liét ké cac bo dém/dinh thei ma cac con PIC dong Mid-range co:
Timer0, timerl,timer2, WDT...
Trong cac lya chon cau hinh cho cac bo dém /dinh thoi c6: chon ngudn xung

ddng ho (trong/ngoai), khoang thoi gian xay ra tran. ..
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X

wWDT Timer 0 [RTCC)
WDT Reset Source gszlutlon:
Internal S
[¥] Not used ®18ms Sl O 4dus »
O ext | ta_h Help
O 3Ems O 8Bus 2
O ext_h_to_|
O 72ms 8 1.6us
— 32us
O 144 ms Frequency: I ‘ : (O B4us
O 288 ms O128us
() 576 ms Owverflow: 51.2 us () 256us
O 1152 ms - O51.2us
O 2304 ms
Timer 1 Timer 2
O Disabled Resolution Overflow [[JEnabled Overflow Period:
‘ 7]
@& Internal ® 2us 13.1 ms Hesolition \ [:)‘ =2us View Code
() External O 4us 26.2 ms ® 2us . Generated
O 8us 52.4 ms S :8 = In,t,'?,'ff‘!el,,?[i'i?d: fiom :lhis tab
(O 16us 104 ms O32us [1 [;” =2us <LLLRKK
Frequency: I 10,001
A\ General ACommunications ASPl and LCD  Timers APCHTimers A&nalog ADther Alnterrupts ADrivers A1/0 Pins AHigh/Low Yoltage /

Hinh 2.9 Tab Timer

m) Tab Analog
Liét ké cac lya chon cho bo chuyén dbi twong tu/sé (ADC) cua PIC. Tuy vao
ting IC cu thé ma cé cac lya chon khac nhau, bao gom:
- Lwa chon cong vao tuong tu
- Chon chan dién ap ldy mau (Vref)
- Chon @0 phan giai: 8-bit = 0 ~ 255 hay 10-bit = 0~1023
- Ngudn xung dong hd cho b ADC (trong hay ngoai), tir 46 ma ta c6 dugc
téc do 1ay mau, thuong ta chon 12 internal 2-6 us.

- Khi khong sir dung b ADC ta chon none
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Analog Input
Analog Pins m
Loili [ X Concel

X]

O ADATA2A3ASEOETE2

O ADATA2ASEOE] E2VRefh=A3
O ADATA2A3AS - i .
O ADAT A2 A5 VRefh=A3 | Intemal 2-Bus 2l
O ADATA3

O ADAT VRefth=53

O ADATASEDET E2VReth=A3 VRefl=42

O ADATA2A3ASED

O ADAT1A2 A5 EDVReth=A3

O ADAT A5 E0VRefh=A3 VRefl=A2

O ADAT A5 VReth=A3 VRefl=42

O A0 A1 VReth=53 VRefl=42

® AD

O ADVRefh=A3 VRefl=A2

[unis: 01023 ] P He

iew Code :
Generated |
from this tab :
LELCECEE

\General ACommunications ASPI and LCD ATimers APCHTimers AAnalog ADther Alnterrupts ADrivers A1/0 Pins AHigh/Low Voltage /

Hinh 2.10Tab Analog
Tab ndy cho phép ta thiét lap cac théng s6 cho cac bo
Capture/Comparator/PWM.
Capture - Bit giir
- Chon bat gitr xung theo suon duong (rising edge) hay suon am (falling
edge) cua xung vao.
- Chon bit gitt sau 1, 4 hay 16 xung (copy gia tri caa TimerX vao thanh
ghi luu trit CCCPx sau 1, 4 hay 16 xung).
Compare - So sanh
- Ta c6 cac lya chon thyuc hién 1énh khi xayu ra bang nhau gitra 2 d6i tuong
so sanh la gia tri cua Timerl véi gia tri luu trong thanh ghi dé so sanh. Bao gom:

- Thuc hién ngét va thiét 1ap mac 0.

Thuc hién ngét va thiét 1ap muc 1.

Thuc hién ngat nhung khong thay doi trang thai cia chan PIC.

Pua Timerl vé 0 nhung khong thay ddi trang théai chan.
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A

PWM - Piéu ché d$ réng xung

- Lwa chon vé tan sé xung ra va duty cycle. Ta c6 thé lya chon sén hay tu
chon tan sé, tat nhién tan sb ra phai nam trong mot khoang nhat dinh.
Comparator - So sanh dién ap

- Lya chon muc dién &p so sanh Vref. C6 rat nhiéu muc dién ap dé ta lua
chon. Ngoai ra ta con ¢ thé lya chon cho dau vao caa cac bo so sanh.

New project @

Other

CCPX ;CCP1 \L‘ @ off O 281 O1.04 _
CCF;X 38‘“”93 - g 0125 Q29 O1.5
o 1 e O141 Q313 O146
(@i 1 edge O Faliing -
(%) Capture O 4 edges () Rising 8 132 8 3'28 8 1:;
() Compare () 16 edges 1. .44 1.
O PwiM O188 O35 O208

Q203 Qoo O229
0219 Qo021 O250
O3 Qo4 O271
After 1 Rising edge on C2, the timer 1 025 Qe O2

value is copied to the CCP1 holding register. Q286 Q08 O313
Timer 1 increments every .2 us [see timers tab to change).

[CDvref > RA2 &8 Vel
Compata_lO( T
Al
i]
i
[a]
Al (hd Wiew Code
0 Generated
A2 from this tab
{LLLLLL

Wake Up Timerl Source

\General A Communications ASPI and LCD A Timers APCHTimers A&nalog A Other Alnterrupts ADrivers 4170 Pins AHigh/Low Voltage /

Hinh 2.11 Tab Other
n)  Tab Interrupts va Tab Driver

Tab Interrupts cho phép ta lwa chon ngudn ngat ma ta mudn sir dung. Tuy
vao tung loai PIC ma sé luong ngudn ngat khac nhau, bao gém: ngat ngoai
0(INTO), ngat RS232, ngat Timer, ngit 12C-SPI, ngat onchange PORTB.v.v...
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Tab Drivers dugc dung dé lya chon nhitng ngoai vi ma trinh dich da hd trg
cac ham giao tiép. Pay la nhung ngoai vi ma ta s& két ndi véi PIC, trong cac IC
ma CCS ho trg, dang Chi y 13 cac loai EEPROM nhu 2404, 2416, 2432, 9346,
9356...Ngoai ra con c6 IC RAM PCF8570, IC thoi gian thuc DS1302, Keypad
3x4, LCD, ADC... Chi tiét ta c6 thé xem trong thu muc Driver ctua chuong trinh:
\...\PICC\Drivers

Interupts
= / 0K

X Cancel

(X)

”:;ETimer 0 overflow [using RTCC name)
[TIPort B any change on B4-B7

[ Estemal intermupt

["Inalog to digital conversion complete
[TIRS232 transmit buffer empty ? Help
[TIRS232 receive data available

[ Timer 1 overflow

["ITimer 2 overflow

["ICapture or Compare on unit 1
["ICapture or Compare on unit 2

[TISPI ar 12C activity

[ Parallel Slave Port data in

["IBus colision

[ Data eeprom Wiite complete

["ITimer 0 overflow (using TIMERO name)
[ Comparator 1 detect

View Code
[enerated

from this tabs
LCEEELES

Hinh 2.12 Tab Interrupts
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New project

Standard Drivers

[TIDallas DS1302 Real time clock
[TILTC1298 12 bit 4D Converter
[TINJUB355 Real time clock
[TIDallas Touch devices

[1310 driver

[TILCD driver

[ 134 Keypad driver

[712401 Serial EEPROM 1288
[712402 Serial EEPROM 2568
[712404 Serial EEPROM 5128
[712408 Serial EEPROM 102428
[T12416 Serial EEPROM 204828
[712432 Serial EEPROM 409628
[ 12465 Serial EEPROM 819248
[719346 Serial EEPROM 1288
[719356 Serial EEPROM 2568
[19366 Serial EEPROM 51218
| Fhillips PCFE570 Serial RAM 256x8

Hinh 2.13 Tab Driver

v 0K

X Cancel

View Code.
Generated
from this tab
LR

Sl

Sau cac budc chon trén, ta nhanOK dé két thic qua trinh tao mot Project

trong CCS, mét Files ten_project.c duoc tao ra, chira nhitng khai bao can thiét

cho PIC trong mot Files ten_project.h.
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Chuong 3. Thiét ké hé thng do nhiét d§ ding cam bién LM335

Phan nay sé& trinh bay toan bo thiét ké hé thdng do khoang cach st dung cam
bién siéu 4m SRF10.So do khdi hé thong dugc trinh bay dudi dy.

Cam bién

1
cn, an iao tiép PIC16F877A 2
nhiét do C16F8 I )| Hiénthi Lcp
! X

Hlnh 3.1 So dd khdi hé thdng do
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3.1 Thiét ké phan citng khoi xir ly tin hiéu

O—{ MeLRvPP RB7/PGD [30—L]
2 RB6/PGC 4550
O—5-{ RAD/AND RBS5 5>
C—{ RAT/AN1 RB4 55—
O——=—{ RA2/AN2/VREF-/CVREF RB3/PGM [—z=—0
C—&| RA3/AN3/VREF+ RB2 [0
C———p RA4/TOCKI/C10UT RB1 50
[—— RA5/AN4/SS/C20UT  RBO/INT [
0—3-{ Reo/RQiANS vDD |2
O3 RE1/WR/ANG GND =0
O——{ RE2/CS/AN7 30
1 voo RoePSPe [0
o—2{enp  FC1OFSTA Rpgpsps 52
13 RD4/PSP4 [F=—0
O35 OSC1/CLKIN 26
C—=—p OSC2/CLKOUT RC7/RX/DT [F5z—0
15 RCE/TX/CK 4551
&P RCO/T10SO/T1CKI RC5/SDO 55—
7 PRC1/T1OSIICCP2  RC4/SDISDA [
5P RC2/CCP1 29
= RC3/SCK/SCL RD3/PSP3 57—
19 RD2/PSP2 =0
| RDO/PSPO
C—=— RD1/PSP1

Hinh 21. Vi diéu khién PIC16F877A

Dé vi diéu khién hoat dong ta can cap ngudn cho nd, PIC 16F877A cb 4 chan
cap nguon trong d6 chan 11, 32 ndi ngudn +5V, chan 12, 31 ndi dat. Sau khi cap
nguon ta can cung cap tiép xung clock cho hoat dong cua vi diéu khién. O day ta s&
ding thach anh 1am nguén xung dé cap cho PIC qua chan 13,14 caa PIC. Tuy nhién
nhu ta d4 biét, cac xung dao dong do thach anh tao ra ciing khong thyuc su 6n dinh
mét cach tuyét ddi, va cach khic phuc 1a gan thém cac tu loc vao thach anh. Thach
anh str dung ¢ day 1a 12 MHz vi vay gia tri tu loc tuong tng phu hop véi no la
33pF. Vay ta s& mic duoc so d6 mach nguyén Iy cia khdi nay nhu sau:
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“
| | “
= 1 X1
C2 ———— |CRYSTAL U1
»—{ }—"«rT E OSCACLKIN REDMNT —ﬁ
OSC2/CLKOUT RB1 |——
23p REZ _35
g— RADIAND REAPGM —333
i —— RAT/AN RB4 | —C
= ——{ RAZIAN2/VREF-/CVREF RES [
——| RAJ/ANIVREF+ REBIPGC [~
—— RA&/TOCKICICUT RET/PGD [—2
—_| RASIAN4SSIC20UT =
= __ RCOTIOSOMICK [—2
DD ——| REDANSRD ~ RC1T10SUCCP2 | —=
—— RE1/ANGANR RC2ICCP1 [— o
8 | RE2IANTICS RC3HSCKISCL —=
. RC4/SDUSDA (>
MCLRVpp/THY RCS/SDO [+
R1 RICEMHICHK _E'Ei
RCT/RXDT ==
1k -
ROO/PSPO — 2
ROPSP1 —=-
M B Y RD2IPSF2 |——
TG Td . RD3/PSP3 |—=
- RO4/PSP4 (1
= RDS/PSP5 —=
ROE/PSPS —=
RDT/PSFT
FIC1BFETTA

Hinh 3.2 So dd nguyén Iy caa khéi xt ly tin hiéu

Chan s6 1 MCLR duoc d4u néi thém nhu trén dong vai tro reset PIC, lam
viéc & suon xudng (mic 1 vé 0). Khi SW1 mé dién &p vao chan sb 1 1a +5V (mic
1) PIC khéng dugc reset, khi SW1 dong, mach kin, chan sé 1 ndi dat, dién ap vao
s€ la OV (muirc 0) la muc kich hoat, hoat dong ctia PIC duoc reset lai.

3.2. Thiét ké phan cing giao tiép LM335 va Vi diéu khién
PIC16F877A
Cam bién LM335 cho ta tin hiéu tuong tu. Do d6,, dé c6 thé két ndi véi Vi

diéu khién ching ta thiét ké giao tiép cam bién va PIC 16F877A qua mot dudng co
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kha ning bién d6i ADC. Trong thiét ké ndy em chon chan A0 dé 1am 16i vao cho
cam bién do nhiét do.
So d6 chi tiét thiét ké phan ctmg nhu trén hinh 3.3.

1
[ |
ST
P
1 X1
| P CRYSTAL
1»—{ }J" .
33p
=5 U
1 E OSCA/CLKIN REOINT %
DSC2/ICLKOUT RB1 =
RES 35
[T24.0 | g— RAAND REAPGM gs
Lo —4 | FRALANT RE4 — =
L 2] RAZANVREF-ICVREF RB5 25
vouT |—= S| RAZAN3VREF+ RBEPGC —oo.
8 | RA4TOCKICIOUT RBT/PGD [—30
T | RASAN4GESICZOUT -
al linezs 5 _ RCOMiOSOMIcK (13
VDD — | REWANSIRD rRec1T10SICCP2 12
L = REVANGTE RC2IGCP1 [—1L
= A0 | REZANTICS RGI/SCKISCL |—L
1 RC4/SDUSDA |—2
MCLRAERTHY RCE/SDO |
ROGBTHACK —=2
R1 RCTIRGDT [—=
1k
ROO/PSPO [—12
RO1/PSP1 |—=
i @ RO2IPSP2 [—=
oo . RO3/PSP3 |—=
o — RO£PSP4 :
= RD5/PSP5 [—22
RDAIPSPS 22
RO7IPSPT
PICIBFETTA

Hinh 3.3 So dd nguyén ly caa khéi cam bién va PIC 16F877A.

3.3. Khoi hién thi.

Ngay nay, thiét bi hién thi LCD (Liquid Crystal Display) duoc st dung trong
rat nhiéu cac ung dung ctia VDK. LCD c6 rat nhiéu wu diém so véi cac dang hién
thi khac nhu nd c6 kha ning hién thi ki tu da dang, truc quan (chir, s6 va ki tu do
hoa), dé dang dua vao mach ung dung theo nhiéu giao thirc giao tiép khéac nhau, ton
rat it tai nguyén hé thong va gia thanh ré... Trong db an nay em sir dung HD44780
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cua Hitachi, mét loai thiét bi hién thi LCD rét thong dung & nudc ta, cu thé 1a st
dung LCD_DM 1602A (1 dong ctia HD44780).

U3 LCD-1602

[
¢ 7 % %% %% %% 9 ¢
7 7 7 7 4 7 9 %
%
BEEREREREE
7 /
3302} _%2:2

o
=
©)

Hinh 3.4 So d6 nguyén ly cua khéi hién thj LCD

LCD1602 13 loai 2 dong, 16 ki tu, st dung ngudn nudi thap (tir 2,5 dén 5V).
C6 thé hoat dong ¢ hai ché do 4 bit hozc 8 bit. Vi dau vao 4 bit duoc lay tir 4 chan
D4->D7 ciia LCD néi tir RD4->RD7 cua vi diéu khién PIC. Nhu vay ¢ day ching
ta chi sir dung ntra byte cao cia LCD. Chan RW dong vai trd chon ché d6 doc ghi
cho LCD, mic logic “0” LCD hoat dong & ché do ghi, nguoc lai & ché do doc.
Chan RS cia LCD dugc ndi véi chan RDO caa Vi diéu khién. Chan E cua LCD
duoc ndi voi chan RD1 cua Vi diéu khién. Cac tin hiéu diéu khién cho phép hién

thi trén LCD duoc thuc hién théng qua lap trinh.
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3.4 Khoi nguon.
Lam nhiém vu cung cdp ngudn nudi cho toan bd hé théng. So dd khdi bo
ngudn nhu trong hinh 3.5.

Chinh

.| Onap
luu

~220V L

Hinh 3.5 So d6 khéi bo ngudn
O day bo 6n ap duing cac IC 7805 dé tao cac ngudn +5V dn dinh cap cho toan
mach. Hinh 3.6 1a so do bd nguon +5V, tu C2 va C3 dé loc nhiéu, diode D3 c6

nhiém vu bao nguén.

WO
7805
Wout Vin +
SHD —
100F | +|2
D3 ——=—C3 Vaolt Reg] —
\WPOWEH
0.1uF
— I 4
GND =
ZHD

Hinh 3.6 So d6 nguyén ly cta bo 6n ap
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3.5 So' @0 nguyén ly va mach in hé thong do
So d6 nguyén 1y cua hé théng do nhiét d6 dung cam bién LM35 (LM335)
duoc cho ¢ hinh 3.7 dudi day

)
] il
33p _NI[_
— Xt
c2 CRYSTAL
33p Rv1
10K
02 B It 8
1 E DSCI/CLKIN RBOINT 33
DSC2/CLKOUT RE1 | 2%
REZ 35
[ 240 | g— RADIAND REIFGM gg VDD
L ——| RATAN1 RB4 —5 M
L [—4—| RAZIAN2IVREFJCVREF REs 52
vouT (2 2| RAJANGVREF+ REEPGC |—on
B RA4TOGKIGIOUT RET/FGD LCDA
| RAS/AN/SSICZOUT N
T s 3 __ RCOTI0SOTICKI [—2 ,
VBO —5 | REQANSRE  RetTioSiCCR2 12 " 1 vss
L —2— REViANGTR RC2ICCP1 [—IL 2 veo
x A0 1 RESANTICS RewscseL (18 L3 _vee
. RCUSDUSOA 23—,
RCLR DR THY RCS/SD0 |2 i as
RCETHICK :; | 5w
ﬁ'] RCTIRXOT [—2 ’75
RODFSPD |—12 ; 0o
RO1/PSP [—2 T
N RO2iPSP2 |2 -
f o - ROVPSFE |—= Lo
T Ro4iPSP4 (2L s
- RDSPSPS (22 12—g5
ROBIPSPE (22 12 s
ROTIPSPT o7
FIC1GFETTA
LMOT6L

Hinh 3.7. So d6 nguyén ly mach do nhiét d6 ding LM335.

Cam bién M335 thyc hién do nhiét o, tin hiéu dién ap thay di s& gui dong
dir lieu két qua do vé cho vi diéu khién. Vi diéu khién doc gia tri d6, xuat gia tri
nay ra cong PORTB duéi dang ma nhi phan 8 bit va hién thi gia tri nhiét d6 do
duoc 1én man hinh LCD.

Sau thiét ké phan ctng dé cd thé diéu khién va doc két qua do LM335 hoat
dong tét thi can phai viét chuong trinh théa man nhiing yéu cau nhu:

- Thiét 1ap duoc giao tiép LM335 voi Vi diéu khién qua bo bién d6i ADC.
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- Nhan két qua tir cam bién va loc nhiéu.
- Hién thi két qua nén LCD.
Tir d6 ta c6 thé xay dung luu d6 thuat toan nhu sau:

2.6 Luu do thuat toan.

o S
/ Port D = 0Oh /

\4
Khoi tao LCD

L

Poc gia tri ADC

L

Quy ddi sang d6 C,
F. ma ASCII

Hién thi két qua

\/

<Két thuc>

Hinh 3.8 Luu dd do nhiét do.
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Két luan

Sau thoi gian d6 an, két qua em da thuc hién dugc nhiing ndi dung chinh

nhu sau:
- Nghién ctu tong quan vé Vi diéu khién va cam bién nhiét d6 ban dan;
- Tim hiéu phan mém CCS;
- Tim hiéu man hinh LCD 1602
- Thiét ké cac thanh phan caa hé théng do nhiét ¢ ding cam bién LM335;

- Xay dung luu dd thuat todn va thuc hién viét chuong trinh cho hé théng Vi
diéu khién.
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Lol cam on
Sau thoi gian nghién ctu va duoc sy huéng dan tan tinh caa thady B Anh
Diing em d3 hoan thanh d6 an tét nghiép vai dé tai : “Thiét ké hé thong Vi diéu
khién PIC 16F877A do nhiét d6 dung cam bién ban dan” ding thoi gian quy
dinh. Do thoi gian thuc hién c6 han nén d6 an khong tranh khoi nhiing thiéu sot.

Em rat mong duoc sy gop ¥ cua cac thay va ban bé dé do an duoc hoan thién hon

Em xin chan thanh cam on thay gi4o Doan Hiru Chuc di tan tinh huéng dan
gitip d& em dé em hoan thanh d6 &4n ndy. Trong thoi gian hoc tap tai truong em xin
chan thanh cam on tat ca c4c thay trong Khoa Dién — Dién tir d ludn tao diéu kién
gitip d& va truyén dat nhiéu kién thic quy bau. Em xin cam on vé nhiing su gilp
do do.

Em xin chan thanh cam on cac thay !

Hai phong , ngay thang nam 2022

Sinh vién thuc hién
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Phu luc 1 Cau tao LCD 1602A

. . 23332030000 !

Hinh ding cua LCD 1602

us

LED = .62 — DM1602A

2olod
DDD QDDD u.m:n:>>>

So db chén cua LCD 1602
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Cac thanh ghi

Chan Ki hiéu Mure Logic Io Clure nang
1 Vi i - Nmdn (GND)
2 Vee - - Nguén (+5V)
3 Vee - - Chinh 46 nrong phan
4 RS 01 I ? ; EEE -:1:1?:&] héu
5 RW 01 1 I Shdties
6 E 1, 1-=0 [ Tin Iuéu cho phép
7 DR /1 L' Bus dir héu 0
8 DBl 01 I'0 [Bus dit Leu |
a DB2 01 Lo Bus dir lén 2
10 DE3 0] Lo Bus dit lign 3
11 DB4 1 L'y Bus dir Ifu 4
12 DB5 01 [0 Bus dit léu 5
13 DB 01 o Bus it béu 6
14 DB7 01 'O  [Busdirkéu7
13 Lamp- - - Ben 1CD
14 Ladip . - Bén LCD

- Thanh ghi IR: Méi lénh dugc nha san xuat LCD danh dia chi 1 rang. Nguoi
dung chi viéc cung cap dia chi Iénh bang cach nap vao thanh ghi IR.

Vi du:

Lénh “hién thi man hinh va con tré” ¢6 ma 1énh 13 00001110

- Thanh ghi DR : Thanh ghi DR dung dé chira dit li¢u 8 bit dé ghi vao ving RAM
DDRAM hoac CGRAM ( & che do ghi) hoac dung dé chira dir li¢u tor 2 vung
RAM nay gui racho MPU (6 ché d6 doc).

- Co bao ban BF: (Busy Flag)

Khi dangbthuc thi cac hoat dong bén trong, LCD b6 qua moi giao tiép véi bén
ngoai va bat co BF( thdng qua chan DB7 khi ¢ thict l1ap RS=0, R/W=1) lén d¢ cho
bict n6 dang “ban”.

- Bo dem dia chi AC : (Address Counter)

Khi mot dia chi lénh duoc nap vao thanh ghi IR, théng tin duoc ndi truc tiép cho 2
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vung RAM (viéc chon lya ving RAM tuong tac da dugc bao ham trong ma 1¢nh).
Sau khi ghi vao (doc tir) RAM, bo dém AC tu dong tang 1én (giam di) 1 don vi.

B6 nhd LCD

Ving RAM hién thi DDRAM : (Display Data RAM)
Vung CGROM: Character Generator ROM

Vung CGRAM : (Character Generator RAM)

DDRAM

Pay 1a ving RAM ding dé hién thi, nghia 1a tng véi mot dia chi cia RAM 1a mot
0 ki tu trén man hinh.

DDRAM Memory

- First Line Address_es: 00 - 27 hex.
0]01|02l03IMIOS106107|08109}1A,0416})DIOE[0F |o|1 lI] 2!1 3|14|15l16|1 71 8]]9IIAIIB]]C]I DI 1 E]l FI”[“I”P“EH&H
ojatlaz}es]aalestss|ar]aslaolealasiocinlaclar 50]51I52}53|54’55}§6]§7?8]59]5A[58FC|SD|SEISFkOlél|62|63]64|65|6€167|

LCD Display Second Line Addresses: 40 - 67 hex.

CGROM
Chura cac mau i tu loai 5x7 hodc 5x10 diém anh/ki tu, va dinh dia chi bang 8 bit

%4 higher bits of address I

soxxo00 | B =]El i —[ B = ||
wocooor| 2 || V1[R[ =] NGE A
e I R =31 =11 =0 AEWEE =)=

o[ [ | HISICIS[E][S] 4 [FAT[E[=[ee

oy frooroc| @ | [F[F DT L] - [Tk [
é oo @ [ [H[D[E[Ue[U] = [A[F [ =]
B |owore| o | B S[F LI+ [wa] AN 3| e
S oo [0 [ |7 [P SIS w] 7 F[=[3|g|m
iy — (IBIHIHIHI:{I 4 [A[FI|.r=
L oot | @] [2[D]I I'-r'l:i.lul =T SNk [y
:or xxxxx a1 |_3)| :'I'C|" |-T|E| IE' Iljh“lll.r"' _j =F
o] w | |5 [K[C [K]4] # W == =

wooctioo| @ | [ [ [L[3F[1] 1] =232+ A
woocrior| @ | |=—[=[F[ ]l *] AR RE B

[ | [Z[H[™ )] 3[E[{ (A
i o] <2 0[_]ol€] NP=] |
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LSB
ATTATOAD A8 AT A6 A5 A A3 A2 A1 A0 (0403020100

000
0

L=
—

i

O O O O O o 9o O
o

0
0 0
1(0
01
011

1

0

0

D=1 O O O|l=ala O

1
1
1
1
1
1
|
0

e
B N — TR — T Sy
<o

0110001010

Mau ki tu dd hoa riéng.

Notes:

Table 5

*

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

Patterns (CGCRAM Data)

For 5 < 8 dot character patterns

Character Codes Character Patterns
(DDRAM data) CCRAM Address (CGRAM data)
7 € 5 4 3 2 1 O 5§ 4 3 2 1 O 7 6 5§ 4 3 2 1 O
Hiah Low High Low High Low
0 0 o = = = [EEEInaEEN o |
o o 1 1|0 0 of 1
S 1le o ofh Character
- o T 1 b B I e P A 1)
O o o0 o o o O 210 B S s N oIBl 0 o patte
1. @1 4 1|0 o [}
1 1 O 1]0 0 o1
1 3 1 ol o A e O O 0O O o } Cursor position
o o o - = =« [milo o olH
o o 1 o|l1(of1]0
o 1 0 ’1‘] il ek Charact
o 1 1 o o]J1[o o ko
- attern (2
O 0 0 O o o 1 o o 1 B G ST P 2)
1 O3 O O|1[(0 O
1 1 O O o1 o O <
1 1 1 e S 0O 0O 0o 0o o Cursor position
0o 0 O - -
o o 1
ﬁ%%
—————— | L
. —— o
O 0O 0 O 1 1 1 1 1l e 1 0 o
1 8 4
1 1 O
1 1 1 » * -

Character code bits 0 to 2 correspond to CGRAM address bits 3 to 5 (3 bits: 8 types).

CGRAM address bits O to 2 designate the character pattern line position. The 8th line is the
cursor position and its display Is formed by a logical OR with the cursor.

Maintain the 8th line data, corresponding to the cursor display position, at O as the cursor display.

If the 8th line data is 1, 1 bits will light up the &th line regardless of the cursor presence.
Character pattern row positions correspond to CGRAM data bits 0 to 4 (bit 4 being at the left).
As shown Table 5, CGRAM character patterns are selected when character code bits 4 to 7 are
all 0. However, since character code bit 3 has no effect, the R display example above can be
selected by either character code 00H or 08H .

1 for CGRAM data corresponds to display selection and 0 to non-selection.
Indicates no effect.
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| Ma nhi phan Thei
Tip lénh MS ta gian
RS |R/W DB7 DB6 DB5 DB4 DB3 lDBQ DB1 DBO e thi
Xoa hién Xoa hién thi va dua con tré vé vi
thi 0joJ|j0o0)|j0]|0O ojofo|fo0o]1 Jtri ban d3u (dia chi 0). 1.64mS
Tra con trd va vi tri ban dau (dia
Com 16 chi 0). Ngoarra dwa hién thi di
ba?déﬁ olo|o|o|o |0 0 0|1 |* bidichchuyénvévitribandiu [1.64mS
Noi dung bd nhd hién thi di¥
lisu(DDRAM) khéng thay dbi.
Thiét lap hurdng di chuyén cia
con tro
|ting/giam(I/D=0:giam ID=1:ting)
Thiét Lap » chi 16 dich chuyen hin thi
édo (00|00 o [0o|o |1 |ID|S |S=Okhéngdichchuynhién 40uS
: 1. S=0 dich cluyén hién thi)
Heat dong nay duoc thye hién
trong sudt qua trinh doc/ght dit
Léu
Bat/tat hien thi (D=0:tat. D=1.bat)
s nDh];mg di lll)c;tl/vﬁn Iwru trong
A RAM, bat/tat con
ﬁﬁlﬁ 0|0 0000t IDICIB bscootitc=tbavabartar | 100
; con trd nhap nhay tai vi tri cua ki
tu (B=0:tat. B=1:bat).
Dich chuyeén con tro/hién th qua
Dich tras /phai ma khoéng phai doc/ght
chuyén lai dit Ligu (S/C=0:di chuyén con
con 0,0 0 0 0 1 |S/IC|RL)| * * Wr6.S/C=1:ds dmyén heén thi). 40uS
tro/lén (R/L=0:dich tras R'TL=1:dich
th hai). n61 dung DDRAM khéng
thay déi.
Khai tao grao dién cia 46 dai dir
Thaét Lap liéu (DL=0:86 dar 4 bit DL=1:8
chize 00 0|0 |1 |DL|N|F | * | * |bi).s6hang hién thiN=0:1 hang | 40uS
nang N=1 :2 hang) va phong
chix(F=0:5x7 .F=1:5x10).
Thaet lap Thaet Lap dia chi bd nhd tao kit
daci (0|0 |0 |1 Dia chi CGRAM (CGRAM.). dit ligu duoc gui/nhan | 40uS
CGRAM |sau thiet lap nay
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| M3 nhi phin Tha
Tip lénh ' Mé ta gian
RS R 7 | DB4 IDBS ]DB4 ‘DB3 |DBE IDEI ‘DBEI thntc thi
Thiét ip Thiét 1ap dia chi bd nhd tao ki
a cli Pia chi DDRAM (DDRANL). it liéu divgre 40us
DDRAM ai'nhin san thuét lip niy
Doc o bin Busy-flag (BF), kiém
tra xem hé thong c6 dang thre th
Boc o 1 énh d dror nhan truge d6
bﬁ.ﬁ Bra chi CGRAM / DDRAM khing (BF=1:hé thong dang thire | (us
hién tic w bén trong khi BF=0
thi [énh t1ép theo ma1 dwot thare
thi)
Ghi diy
liéu dén . Gh dit lién dén CGRAMY
CGRAM/ Gha dif b DORAM 40uS
DDRAM.
Boc div
Lidu ti . Doc dit lién tir CGRAN
CGRAM/ Boc di bt DDRAM. 40us
DDEAM.
Ma (Hex) Leénh den thanh ghi cua LCD

Xoa man hinh hien thi

Trd ve dau dong

Gia con 10 (dich con uod saug L)

Tang con tro (dich con trd sang phai)

Dich hien thi sang phai

Dich hien thi sang wai

Tat con tro, tat hien thi

Tat hien thi. bat con tré

Bat hien thi. tat con tro

Bat hien thi. nhap nhay con trd

Tat con tro. nhap nhdy con tro

Dich vi tzi con tro sang trai

Dich vi t:i con tro sang phai

'g‘,zgmmﬁna»mqmo#w.—

Dich toan bo hien thi sang trai
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PHU LUC 2. THUVIEN LCD
#include <stddef.h>

#use delay(clock=200000000)

#define LCD_RS PIN_DO

/i#define LCD_RW  PIN_D2

#define LCD_EN PIN_D1

#define LCD_B4 PIN_D4

#define LCD_B5 PIN_D5

#define LCD _B6 PIN_D6

#define LCD_B7 PIN_D7

I/l misc display defines-

#define Line_1 0x80

#define Line_2 0xCO0

#define Clear_Scr  0x01

I prototype statements

#separate void LCD _Init ( void );// ham khoi tao LCD
#separate void LCD_SetPosition (‘unsigned int ¢X );//Thiet lap vi tri con tro

#separate void LCD_PutChar ( unsigned int ¢cX );// Ham vietlkitu/1chuoi len
LCD

#separate void LCD_PutCmd ( unsigned int ¢cX) ;// Ham gui lenh len LCD
#separate void LCD_PulseEnable ( void );// Xung kich hoat

#separate void LCD_SetData ( unsigned int ¢X );// Dat du lieu len chan Data
// D/In Cong

#use standard_io (B)

#use standard_io (A)

//kh0| tao LC D**********************************************

#separate void LCD_Init ( void )
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{
LCD_SetData ( 0x00 );

delay _ms(200);  /* wait enough time after VVdd rise >> 15ms */
output_low ( LCD_RS );// che do gui lenh

LCD_SetData ( 0x03); /* init with specific nibbles to start 4-bit mode */
LCD_PulseEnable();

LCD_PulseEnable();

LCD_PulseEnable();

LCD_SetData ( 0x02); /* set 4-bit interface */

LCD_PulseEnable();  /* send dual nibbles hereafter, MSN first */
LCD_PutCmd (0x2C); /* function set (all lines, 5x7 characters) */
LCD_PutCmd ( 0b00001100); /* display ON, cursor off, no blink */
LCD_PutCmd ( 0x06 ); /* entry mode set, increment & scroll left */
LCD _PutCmd (0x01); /* clear display */

}
#separate void LCD_SetPosition (‘unsigned int cX)

{

/* this subroutine works specifically for 4-bit Port A */
LCD_SetData ( swap (cX) | 0x08 );
LCD_PulseEnable();

LCD_SetData (swap (¢X));

LCD_PulseEnable();

b
#separate void LCD_PutChar (unsigned int cX)

{

/* this subroutine works specifically for 4-bit Port A */

output_high (LCD_RS);



LCD_PutCmd( cX );
output_low (LCD_RS);
}
#separate void LCD_PutCmd ( unsigned int cX)
{
[* this subroutine works specifically for 4-bit Port A */
LCD_SetData (swap (¢X)); /*send high nibble */
LCD_PulseEnable();
LCD_SetData (swap (cX)); /*send low nibble */
LCD_PulseEnable();

}
#separate void LCD_PulseEnable ( void)

{

output_high (LCD_EN);
delay us (3); // was 10
output_low (LCD_EN);
delay ms (3); I/ was 5

}
#separate void LCD_SetData ( unsigned int cX)

{
output_bit (LCD_BO, cX & 0x01);
output_bit (LCD_B1, cX & 0x02);
output_bit (LCD_B2, cX & 0x04 ),
output_bit (LCD_B3, cX & 0x08 );
b



Phu luc 3 Chwong trinh do va hién thi két qua do

#include <DoNhietDo_LM35.h>
void main()

{

float GiaTriadc;

float VVoltage;

float NhietDo;

set_tris_a(1);

set_tris_d(0);

Icd_init();

Icd_clear();

lcd_gotoxy(1,1);

Icd_putc("Do Nhiet Do--LM35");

setup_adc(ADC_CLOCK_INTERNAL);
setup_adc_ports(ALL_ANALOG);
set_adc_channel(0);
while(TRUE)
{
//TODO: User Code
GiaTriadc = read_adc();
Voltage = GiaTriadc*5/1023;
NhietDo = Voltage*100;
/* ta co cong thuc:
gia tri 5v duoc chia thanh 1023 muc adc
nen moi muc adc = 5/1023(V)
>>> 50 voltage do duoc = (5/1023).GiaTriadc
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vi LM35 co: 10mV =1*C
>>Nhiet Do = Voltage*100 */
lcd_gotoxy(1,2);
printf(lcd_putc,"Nhiet D0:%02.2f",NhietDo);
if(NhietDo>=35)
{
output_high(PIN_BO0);
output_low(PIN_B1);
by
else
{
output_high(PIN_B1);
output_low(PIN_BO);
by
b
¥
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Datasheet PIC 16F877A

Cac bai viét trén cac dién dan:

v' http://www.picvietham.com/forum/

v http://www.dientuvietnam.net/forums/
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