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Tutorial 01.03

Gui dén: Doan Hiép, Doan Minh Déng, picvietham@googlegroups.com

Néi dung:  BAI 1: PIC16F877A TU DE TOI KHO

MICROSOFT WORD

Tém tit:

Tutorial post lén luéng “PIC16F877A TU DE TOI KHO” thudc chuyén muc “CO BAN VE VI

PIEU KHIEN VA PIC”. Bai ddu tién bao gom ndi dung sau:

Ung dung don gidn nhdt danh cho vi diéu khiéh PIC16F877A, dé la xudt dit liéu ra mot port

nao do ciia vi diéu khién. Cic bwdc tién hanh bao gom:

_ Buwoc 1: Xdy dung mach test.

_ Buéc 2: Xay dwng chwong trinh.

_ Bwoc 3: Nhan xét va két ludn.
MGt s6'dic diém vé cdc port diéu khién ciia vi diéu khién PIC16F877A.
Chwrong trinh va so do nguyén i mach test di kem.

Diéu khién cic port I/O

bay la mot trong nhitng tng dung don gian nhat gitp ta lam quen véi vi diéu khién.
Trong tng dung nay ta s& xuat mot gia tri nao d6 ra moét PORT ctia vi diéu khién, ching
han nhu PORTB. Gid tri dua ra PORTB sé duwoc kiém tra bf?mg cach g:fm cac LED vao cac
chan I/O caa PORT dé.

1.1. Xay dung mach test cho tng dung

Trude tién ta cung xay dung mach test cho tng dung nay. Ngoai trir vi diéu khién
PIC16F877A, cac thanh phan con lai trong mach déu rat thong dung va dé dang tim thay
trén thi treong, do do6 hay thi cong mach test nay dé ta c6 thé xem xét cac hiéu tng cu thé
ctia vi diéu khién mot cach triuc quan va nghiém tiic, vi sau bai nay, cac ban sé thay rang ta
khong thé ngdi mot chd doc sach hay tai liéu ma c6 thé lwong trede duoc hét nhitng hiéu
tng ma vi diéu khién tao ra, tham chi la cac hiéu tng tir ting dung don gian nhat nay.

Do day la bai dau tién, cho nén cac budc tién hanh sé rat nghiém tac va than trong. Nao,
bat dau!
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Bay gio ta hay cdp nguon cho vi diéu khién hoat dong, va cau hoi dat ra la cap nguon
nhu thé nao? Tat nhién, ngudn cung cap sé la ngudn 5V, van dé & day la, vi diéu khién
PIC16F877A c6 dén hai chan cdp ngudn Vee va hai chan GND. Cac ban ¢é cam thay boi roi
va thic mac 1 tai sao lai c6 dén 4 chan cAp nguon nhue vay khong? Va sau day la cau tra 10i,
ta phai cap ngudn vao tat ca cac chan nguon trén, nhu vay thi vi diéu khién méi hoat dong

Ta c6 vi diéu khién PIC16F877A vdi so dd chan nhw sau:

D_l MCLR/VPP RB7/PGD %D
5 RB6/PGC <TD
[ 3 RAO/ANO RB5 37 {1
D_4 RA1/AN1 RB4 TD
D_S RA2/AN2/VREF-/CVREF RB3/PGM TD
D_G RA3/AN3/VREF+ RB2 3_4|:|
C——=—p RA4/TOCKI/C10UT RB1 gz
[——— RA5/AN4/SS/C20UT RBO/INT ——
D—g REO/RD/ANS VDD gf
DT RE1/WR/ANG6 GND ———1
[——— RE2/CS/AN7 30
T roreser H-0
DL GND PICI6F877A RD5/PSP5 %D
13 RD4/PSP4 ——11
DT>OSC1/CLKIN 26
[———pOSsc2/CLKOUT RC7/RX/DT TD
15 RC6/TX/ICK ¢
DT>RCO/T1080/T1CKI RC5/SDO TD
DT>RC1/T108I/CCP2 RC4/SDI/SDA ——1
DT8>RC2/CCP1 2
[———pPRC3/SCK/SCL RD3/PSP3 TD
19 RD2/PSP2 ——11
DT RDO/PSPO
[0——— RD1/PSP1

Hinh 1.1 Vi diéu khién PIC16F877A.

duoc. Va mach nguyén li sau khi cdp nguon nhw sau:
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1 [—— 40
[—— MCLR/VPP RB7/PGD |35
> RB6/PGC <TD
C—3—{ RAO/ANO RB5 57—
C—7 RAL/ANL RB4 35—
C——=— RA2/AN2/VREF-/CVREF RB3/PGM [z
C—&—| RA3/AN3/VREF+ RB2 37—
[——=—p RA4/TOCKI/C1OUT RB1 33—
[—— RA5/AN4/SS/C20UT RBO/INT ——1
D—g REO/RD/ANS VDD g’f—@l
C—5| REL/WR/ANG GND [
[——— RE2/CS/AN7 30 ——
11 RDngPg —g o 0
[f>——==+ vDD RD6/PSP6 54—
_;_—12 GND  ICLOFETTA - pos/PsPs %EI
=0 13 RD4/PSP4 H=—{1
C—37p OSCL/CLKIN 26
——p 0SC2/CLKOUT RC7/RX/DT [—5z—L]
15 RC6/TX/CK<TE|
C—{g P RCO/T10SO/TICKI RC5/SDO |53
[—7PRC1/TIOSI/CCP2  RC4/SDI/SDA [—=—1
DT>RCZ/CCP1 29
———pRC3/SCK/SCL RD3/PSP3 57—
19 RD2/PSP2 =11
C—55-1 RDO/PSPO
[—=— RD1/PSP1

Hinh 1.2 Vi diéu khién PIC16F877A sau khi cdp nguon.

Tiép theo, ngoai ngudn cung cap, ta can phai cung cdp xung hoat dong cho vi di€u
khién. PIC16F877A va céc vi diéu khién ndi chung cho phép nhiéu cach cung cap xung hoat
dong khac nhau. O day ta sé duing thach anh lam nguén xung, va cong viéc cta ta la gén
thach anh vao hai chan 13 va 14 cta vi diéu khién. Tuy nhién cac ban ciing biét rang, cac
xung dao dong do thach anh tao ra cling khong thuc sw 6n dinh mot cach tuyét doi, va cach
khac phuc la gén thém cac tu loc vao thach anh. Nhu vay, can phai gan cac tu nhu thé nao
va gia tri bao nhiéu? Cau trd loi ndm trong cai datasheet. Cac ban lat cai datasheet
PIC16F87xA do Microchip cung cap ra. Trang 145, hinh 4.1 huéng dan cach gan cac tu Cl,
C2 vao thach anh, va trang 146, bang 14-2 hiéng dan cach chon gia tri cho tu. O day la
dung thach anh 4 MHz nén tu C1 va C2 sé ¢ gia tri 15 pF. Mot diém dang cha y nita la
chat luong thach anh tai thi truong Viét Nam khong thuc sy t6t, cho nén dé€ ting sy 6n
dinh, ta s& dung tu 30 pF. Xong! Va sau day la mach nguyén 1i sau khi gan thém thach anh:
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1 40
[—=— MCLR/VPP RB7/PGD [3g—L
> RB6/PGC <?EI
C—%5-{ RAO/ANO RB5 57—
O—5{ RAL/ANL RB4 55—
[C——=—{ RA2/AN2/VREF-/CVREF RB3/PGM |3z
C—&—{ RA3/AN3/VREF+ RB2 53
[C——=—p RA4/TOCKI/C10UT RB1 [33—
[—— RA5/AN4/SS/C20UT RBO/INT =1
D—g REO/RD/ANS5 VDD gi—@l
C—5| REL/WR/ANG GND ————]
11 RD?;PSP? —o 1 -0
[H>——=>+ vDD RD6/PSP6 54—
C1 12 I oup  PICIeR8TIA - ChsipsPs %EI
| =0 13 RD4/PSP4 11
30 pF > OSC2/CLKOUT RC7/RX/DT 52—
15 RC6/TX/CK ¢
c2 [_]4MH7 O—3—PRCOTLOSO/TICKI RC5/SDO [—53—L]
LT C— 5 PRCUTLOSIICCP2  RC4/SDI/SDA =01
| C—fgPRC2/CCP1 9
30 pF [———P RC3/SCK/SCL RD3/PSP3 55—
19 RD2/PSP2 0
C—55—| RDO/PSPO
[—=— RD1/PSP1

Hinh 1.3 PIC16F877A sau khi cdp nguon va thém thach anh.

Bay gio la mach reset cho vi diéu khién sit dung ché'do reset tit chan MCLR cua vi diéu
khién (chan sd 1). Ta da biét vi diéu khién sé duoc reset khi chan MCLR chuyén tir mtic
logic 1 xuéng mtic logic 0 va ta st dung mot cong tac co khi dé thuee hién viéc chuyén d6i
d6, nhu vay ta méi cd thé tac dong cho vi diéu khién reset bz‘“mg tay. Lai mot cau hoi nira,
phai thiét k& mach nhu thé nao d€ thuc hién duoc cong viéc dé6? Dé théi, ta co thé thiét ké’
nhu hinh 1.4. Binh thuwong cdng tac ho, chan MCLR ctia vi diéu khién mang mtc logic 1 (vi
dwoc ndi v6i ngudn qua dién tré han dong R1). Dién trd R1 phai c6 gia tri nhé hon 40K dé
bdo dam dién 4p cung cap cho vi diéu khién. Khi n cong tic, chan MCLR dugc néi véi
GND nén mang mtec logic 0, khi d6 vi diéu khién sé dugc reset.
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R1
1 [—— 40
1 MCLR/VPP RB7/PGD [5g—L
N > RB6/PGC ¢35
o C—=2-{ RAO/ANO RB5 57—
SWi1 O—5{ RAL/ANL RB4 35—
[——%— RA2/AN2/VREF-/CVREF RB3/PGM [3—L
Q &1 RA3/AN3/VREF+ RB2 57—
. [C———p RA4/TOCKI/C10UT RB1 33—
= [—— RA5/AN4/SS/C20UT RBO/INT [——1
0 8 — 32
5| REO/RD/ANS VDD 31—@
DTO RE1/WR/ANG GND —_I_
11 RD?;PSP? —o = "0
[f>——==+ vDD RD6/PSP6 [—55—1
12 1 onp  PICIGF8T7A  opgpsps %EI
=0 13 RD4/PSP4 |-=—101
T4 P OSCL/CLKIN 26
P OSC2/CLKOUT RC7/RX/DT 52—
15 RC6/TX/CK<TE|
c2 [_]4MHZ C—gpRCOTI0SO/TICKI RC5/SDO [—55—L]
T —>PRCUTLOSICCP2  RC4/SDI/SDA =0
C—TgPRC2/CCP1 22
=P RC3/SCK/SCL RD3/PSP3 57—
19 RD2/PSP2 |-=—10
C—55| RDO/PSPO
O—=—{ RD1/PSP1

Hinh 1.4 PIC16F877A sau khi tiép tuc thém vdao mach seset.

bén day xem nhu ta da hoan thanh nhitng thanh phan co ban nhét cho mot mach test
danh cho vi diéu khién PIC16F877A. Ta ti€p tuc phat trién cac thanh phan tiép theo dé test
cac port cua vi diéu khién.

PORTB cua vi diéu khién sé duogc test dau tién. Muc dich ctia mach test 1a kiém tra xem
cac gid tri ta xuat ra port bang chuong trinh cé dung hay khong, va dé& phat hién dugc cac
gia tri d6 mot cach truc quan, ta sit dung 8 LED gén vao 8 chan trong PORTB ctia vi diéu
khién. Khi ta xudt gia tri mang mttc logic 1 ra mé6t chan nao do6 trong PORTB ctia vi diéu
khién, LED tuong ting gan véi chan d6 sé sang 1én (do ltc nay dién ap & chan cta vi diéu
khién la 5V) va nguoc lai, néu gia tri xuadt ra mang muc logic 0 thi LED sé khong sang (do
lic nay dién ap 6 chan cta vi di€u khién la 0V). Tuy nhién, ta can chu y dén mot diém quan
trong nita, d6 la d€ LED sang binh thwong, dién ap ddt vao hai dau cua LED vao khoang
1,8V dén 2,2V, trong khi dién ap tai chan I/O ctia vi diéu khién khi ta xuat ra murc logic 1 sé
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1a 5V. Do d&6 can mac thém dién trd han dong cho LED (c6 thé dung dién tro c6 gia tri 0.33
K).

Dua vao cac diém da phan tich & trén ta c6 thé xdy dung dwgc mach nguyén 1i hoan
chinh cho ttng dung test PORTB nhu sau:

R2 1
R1 AANA H)'_)' -
L VctrivpP RB7IPGD (a0 R3 2\ A
ri ) RB6/PGC ¢3¢ b
%—2— RAO/ANO RB5 [~
w1 X—{ RAL/ANL RB4 ¢ Ra 3
X—z— RA2IAN2/VREF-/ICVREF RB3/PGM |5 AR
X—2— RA3/AN3/VREF+ RB2 (33 p
X——=—p RA4ITOCKI/C10UT RBL (53
= ¥— RA5/AN4/SS/C20UT  RBOJINT RS .
%‘ REO/RDIANS VDD %—@] —/\/\/;—DNL'
%—75 REL/WRIANG GND |
n RD7PSPT g% = 0 A
[F>—51 V0D picigrgrra RDBIPSPE [Hg—X !
_——=1{GN\D RDSIPSP5 (~57—X
13 RD4/PSP4 H<—X R7 5
1P OSCLCLKIN " AR
b 0SC2/CLKOUT RCTIRXIDT [-5e—X | -
15 RCEITXICK 53X
X—2-p RCOTL0SOITLCKI RC5/SDO [~53—X Rg ,
X—[>PRCUTIOSICCP2 ~ RC4/SDI/SDA =X A
| X—EPRC2/CCPL ” !
¥—=°—b RC3/SCK/SCL RD3/PSP3 (57X
19 RD2/PSP2 =X R 6
)T‘ RDO/PSPO D),
¥—="- RD1/PSP1 ‘ p

o

Hinh 1.5 Mach nguyén li hoan chinh cho itng dung test PORTB.

Nhu vay dén day ta da hoan tat viéc thiét ké phan ciing cho ting dung. Trong phan tiép
theo ta tiép tuc ban dén viéc viét chuong trinh cho ting dung trén.

1.2. XAy dung chwong trinh xuat dit liéu ra PORTB vi diéu khién PIC16F877A

Trwéc tién, d€ viét duoc chuong trinh, ta can tim hiéu mot sd dac diém vé cau truc cua
vi diéu khién PIC16F877A va ct phap ctia mot s6 1énh st dung trong chuong trinh.
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1.2.1 Mot s6 dac diém vé cau tric PORTB vi diéu khién PIC16F877A.

Ta can chu y dén cac diém sau:

PORTB ctia vi diéu khién PIC16F877A cling nhu cac port diéu khién khac déu
cho phép truyén nhan dir liéu theo hai hudng, c6 nghia la ta duwoc phép doc
va xudt dir liéu ra port diéu khién. Hudéng truyén nhan duoc thiét 1ap bang
cach dua gid tri thich hop vao thanh ghi TRISB. Mdi bit trong thanh ghi diéu
khién hudng xudt/nhap cho mot chan cta port (bit 7 ctia thanh ghi TRISB
diéu khién chan RB7, bit 6 cta thanh ghi TRISB diéu khién chan RBS, ... ). Néu
mot bit trong thanh ghi TRISB mang mtc logic 0 thi vi diéu khién sé hiéu
ré“mg chéan diéu khién boi bit d6 la chan xuét dix liéu va nguoc lai, néu mot bit
trong thanh ghi TRISB mang mtc logic 1 thi vi diéu khién sé& hiéu rang chan
diéu khién boi bit d6 la chan nhdp dit liéu. Vi dy, ta muodn thiét 1ap chan
RB3, RB2, RB1, RB0O cua PORTB la nhap, chan PB7, RB6, RB5, RB4 cua
PORTB la xuat, khi d6 gia tri twong tng dwa vao thanh ghi TRISB sé la
‘00001111".

Dit liéu nhap vao hay xudt ra PORTB sé duoc chita trong thanh ghi PORTB.
Vi dy, gia sit nhu tat ca cac chan cia PORTB déu la chan xuat di liéu, khi d6
mudn dua tat ca cac chan caa PORTB lén muec logic 1, ta chi viéc dua vao
thanh ghi PORTB gia tri ‘11111111". Néu tat ca cac chan trong PORTB déu la
chan nhap da liéu, muon biét duoc trang thai muirc logic cta ting chan ta chi
viéc doc gia tri caa thanh ghi PORTB.

Trong c&u tric bd nhé dit liéu ctia PIC16F877A, thanh ghi PORTB nam &
BANK 0, con thanh ghi TRISB nam & BANK 1. Ta da biét mudn truy xuat
gia tri cia mot thanh ghi nao d6 trong bo nhd dit liéu caa vi diéu khién PIC,
truede tién can chon BANK d liéu chira thanh ghi d6, va viéc chon BANK di
liéu duoc diéu khién boi hai bit RP1:RP0 cua thanh ghi STATUS. Cu thé nhuw
sau:

RP1:RP0O =00 chon BANK 0.
RP1:RP0 =01 chon BANK 1.
RP1:RPO=10 chon BANK 2.
RPI:RPO=11 chon BANK 3.

Cac ddc diém nay sé la co so cho viéc hinh thanh chuwong trinh xuét d@ liéu ra
PORTB ctia vi diéu khién PIC16F877A.
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1.2.2 Caclénh st dung cho chwong trinh

Phan nay sé€ de cap dén cac lénh st dung trong chwong trinh xuat dit liéu ra PORTB
cua vi diéu khién PIC16F877A. Ta can st dung cac 1énh sau:

- Lénh BSF
Cua phéap: BSF  thanhghi,bit
(tham sO “bit” mang gid trj tir 0 dén 7).

Chtic nang: 1énh nay dung d€ dua bit c6 s6 thit tw chira trong tham s6 “bit”
cua thanh ghi chita trong tham s6 “thanhghi” 1én mttc logic 1.

Vidu: BSF PORTB,7
(bit 7 ctia thanh ghi PORTB sau lénh nay sé€ mang mttc logic 1).
- Lénh BCF
Cu phap: BCF  thanhghi,bit
(tham s6 bit mang gia trj tir 0 dén 7)

Chtic nang: 1énh nay dung d€ dua bit c6 s6 thit twe chira trong tham s6 “bit”
cua thanh ghi chita trong tham s6 “thanhghi” vé muec logic 0.

Vidu: BCF PORTB,7
(bit 7 cta thanh ghi PORTB sau lénh nay sé mang mttc logic 0).
- Lénh MOVLW
Ct phap: MOVLW  hangso
(tham s6 “hangso” mang gia tri ttr 0 dén 255)

Chtic nang: dua gia tri caa tham sd “hangso” vao thanh ghi W. Ta c6 mot s&
dinh dang vé tham s6 “hangso” nhu sau:

Dinh dang s6 hex: thém ki ty “0x” vao trudc tham s6 “hangso”.
Vidu: MOVLW 0x5F
(dua gia tri hex 5F vao thanh ghi W).

Dinh dang s6 thap phan: thém ki tw “d” vao truedc tham s6 “hangso”.
Vidu: MOVLW d'1%
(dwa gia tri thap phan 15 vao thanh ghi W).

Dinh dang s6 nhi phan: thém ki ty “b” triedc tham s6 “hangso”
Vidu: MOVLW  b’10101010’
(dua gia tri nhi phan 10101010 vao thanh ghi W).
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- Lénh MOVWF
Ca phap: MOVWEF thanhghi

Tac dung: dwa gia tri chta trong thanh ghi W vao thanh ghi dugc chi dinh
bdi tham s “thanhghi”.

Vidu: MOVWEF  PORTB
(dua gia tri chira trong thanh ghi W vao thanh ghi PORTB).

- Lénh CLRF
Cua phap: CLRF thanhghi
Tac dung: x6a thanh ghi dwogc chi dinh boi tham s6 “thanhghi”.
Vidu: CLRF PORTB
(x6a thanh ghi PORTB).
- Lénh GOTO
Cu phap: GOTO label
Tac dung: nhay t6i label duoc chi dinh bdi tham s “label”.
Vi du: GOTO next

(nhay tdi label “next”).

Ta thay rang trong tap l1énh ctia vi diéu khién PIC, khong c6 1énh nao cho phép dua
truec ti€p mot gid tri nao dé vao mot thanh ghi ma phai thong qua thanh ghi trung gian
la thanh ghi W. Vi dy, ta muén dua gia tri b’00000000” vao thanh ghi TRISB (thao tac
nay c6 nghia la thiét lap tat ca cac chan ctia PORTB la chan xuat d@ liéu), ta c6 thé dung
hai 1énh nhu sau:

MOVLW b’00000000"
MOVWEF TRISB

Twong tuw ta c6 thé dung “cap 1énh” trén dé€ dwa mot gid tri 8 bit bat ki vao mot
thanh ghi bat ki trong b nhé d liéu.

Tuy nhién day la mot truong hop ddc biét. Viéc dua vao thanh ghi TRISB gia tri
b’00000000" cting ddong nghia véi viéc xd6a thanh ghi TRISB, do d6 ta cd thé thay thé hai
lénh trén bang mot 1énh duy nhat:

CLRF TRISB
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bén day ta da c6 duoc cac thong tin can thiét cho viéc viét chwong trinh diéu khién.
Chuong trinh cu thé duoc trinh bay ¢ phan tiép theo.

1.2.3 Chuong trinh test PORTB vi diéu khién PIC16F877A.

4

; Ghi chu vé chuong trinh

; Chuong trinh 1.1
; PORTBTEST.ASM
; Chuong trinh dung dé test PORTB cta vi diéu khién PIC16F877A

; Phan khai béo vi diéu khién

processor  16f877a ; khai bao vi diéu khién st dung chuong
; trinh nay
include <pl6f877a.inc> ; header file dinh kem

__CONFIG _CP_OFF & WDT_OFF & _BODEN_OFF & _PWRTE_ON &
_XT_OSC & _WRT_OFF & _LVP_ON & _CPD_OFF

; khai bao “configuration bit”

; Chuong trinh bat du tai day

ORG 0x000 ; dia chi bat dau chuong trinh
GOTO start
start
BCF STATUS,RP1
BSF STATUS,RPO ; chon BANK 1
CLRF TRISB ; khoi tao PORTB

; PORTB 1a cong xuat di liéu
BCF STATUS,RPO ; chon BANK 0
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loop

MOVLW b’10001111
MOVWEF PORTB

GOTO loop

1.3. Mot s6 nhan dinh

Nhu vdy ta da hoan tdt mot Gng dung danh cho PORTB ctua vi diéu khién
PIC16F877A. Bay gid hay kiém tra két qua thuc hién ctia chwong trinh bang cach st
dung mach test ta vira thiét ké. Theo tinh toan trén 1i thuyét, do ta xuat ra PORTB gia tri
b’10001111" nén cac LED g:fm vao cac chan RB7, RB3, RB2, RB1, RB0 s€ sang, con cac
LED gén vA0 cdc chan RB6, RB5, RB4 sé tit. Con két qua do vi diéu khién PIC tao ra thi
sao? Pay, cac LED dwogc khoanh tron 1a cac LED ma vi diéu khién PIC16F877A lam cho
sang lén:

R1

; gia tri can xudt ra PORTB

; PORTB <- 8Fh

; vong ldp vo han d€ dung chuong trinh

; két thuc chuong trinh

Rz 3
SVave @
MCLRAVPF RET/PGD g fid 08|~
RBBIPGE §55 A H
RADIAND RES |55
RATIANT RB4 5 R4 D3
RAZIANZVREF-CVREF RE3POM [ A
RASIANIVREF+ REZ 5 H
RAYTOCKIT 10UT RE1 33
RASIAN4ISSICZOUT  RBOANT R 04
— An
RED/BLIANS Voo 51—
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Hinh 1.6 Két qua thy thi chuong trinh 1.1 cua PIC16F877A.
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Ta thdy c6 mot diém bat hop 1i & day. D6 1a LED gan vao chan RB3 cta vi diéu
khién lai khong sang. Li do tai sao? D¢ 1a do chan RB3 ctua PIC16F877A con c6 thém
mot chite ndng 1a chan nap chuwong trinh cho vi diéu khién ¢ ché d6 nap LVP (Low
Voltage Programming). Khi ché d6 nap nay duoc kich hoat, chan RB3 cua vi diéu khién
sé khoéng dwgc hoat dong nhu chan I/O binh thuong, cho nén méc du ta c6 xuat dir liéu
ra chan RB3 thi vi diéu khién van khong thé hién tidc dong d6 ra chan RB3. Vay lam sao
dé¢ khdc phuc? Rat don gian, ta chi can tit ché’ d6 nap LVP bang cach khai béo ...
&_LVP_OFF .... khi khai bao cac “Configuration bits” & phan khai bao vi diéu khién.

Dén day han cac ban da hiéu tai sao ta phai thi cong mach test va kiém tra két qua
thue thi chwong trinh cta vi diéu khién mot cach truc quan, cho du chwong trinh ting
dung c6 don gian nhu thé nao di nita, c6 nhu vay ta méi tim hiéu sau hon dwgc cac
khia canh, cac van dé cua vi diéu khién, dong thoi san bang khoang cach gitta 1i thuyét
va thuc té.

Bay gio ta thtt khong x6a hét thanh ghi TRISB ma dwa vao thanh ghi TRISB mét gia
tri khac, chéng han nhu gia tri b’10000000". Cac ban da biét phai lam thé nao rdi ch?
Chon BANK 1 ciia bd nh¢ dit liéu va stt dung “cap lénh”:

MOVLW b"10000000”
MOVWEF TRISB

Két qua thuee thi chuong trinh 1a LED gan vao chan RB7 cia PORTB khong sang. Li
do nhuw sau, ta vira khoi tao chan RB7 ciia PORTB la chan nhap dix liéu (bit 7 cta thanh
ghi TRISB mang gia tri logic 1), cho nén mac du ta c6 xudt di liéu ra chan RB7 (gia tri
xuat ra van la b’10001111’) thi chan d6 van khong xuat duoc dit liéu ra bén ngoai,
nhiém vu ctia chan RB7 ldc nay chi la nhap di liéu ttt bén ngoai. Nhw vay tai mot thoi
diém, mot chan I/O cta vi diéu khién chi ¢6 thé thyc hién mot trong hai nhiém vu xuét
dit liéu (Output) hoac nhan dix liéu (Input) tuy theo chitc ndng ma ta khoi tao (dua dix
kiéu thich hop vao thanh ghi TRISB).

Twong tw ta cé thé xuat ra PORTB mdt gia tri khac bang cach thay ddi gia tri duwa
vao thanh ghi PORTB.

Cac port con lai cua vi diéu khién PIC16F877A cling nhu cac vi diéu khién PIC khéc
déu cé cau truc twong tw, tic la c6 thanh ghi TRISx d€ diéu khién chiic nang (Input hay
Output) va thanh ghi PORTx chta dit liéu cua port d6. Dya vao dac diém nay ta co thé
viét chuong trinh diéu khién cac port con lai caa PIC16F877A xuat dit liéu ra bén ngoai
theo cau truc nhu chwong trinh 1.1. Day 1a thao tac nén thuc hién dé kiém tra lai cac
dac tinh cta ting port trong vi diéu khién PIC16F877A, dong thoi giup cac ban lam
quen vdi cau trac chwong trinh cling nhu cach viét chwong trinh dung cho vi diéu khién
PIC.
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Sau ddy la mét vadi ddc diém vé cdc port cia vi diéu khién PIC16F877A ma cdc ban
nén chi y:
- Chan RA4 cua PORTA 1a chan c6 cuc thu dé hd, cho nén khi test PORTA, ta
can gan thém dién tré kéo 1én cho chan nay dé dam bao két qua hién thi ra
LED.

- PORTA va PORTE mdc dinh khi khoi dong la cac chan I/O caa tin hiéu
analog, cho nén trudc khi mudn st dung cac chan nay nhu cac chan I/O binh
thuong ta can tién hanh thém mot budc khoi tao nita. Tuy nhién trong bai
dau tién ta chi xuat dit liéu ra LED nén chua can quan tam dén budc khoi tao
nay (két qua hién thi van khong co gi khac biét so véi tinh toan trén li thuyeét),
ta sé ban ki dén cac budc khoi tao va dac tinh analog ctia cac chan trong
PORTA va PORTE trong c4c bai sau.

- Céc chan trong PORTB, PORTC, PORTD cling c6 cac chitc nang khac ngoai
chttc nang 1/O, tuy nhién khi khoi dong cac chan nay dwoc mdc dinh la cac
chan I/O binh thwong nén trong qua trinh test port ta khong con tré ngai gi
nixa.

Day la bai dau tién don gian nhat nhung han cac ban ciing da nhan thay rang c6 rat
nhiéu thong tin can duoc xt li dén noi dén chdn mot cach thuce té'va voi s nghiém tac
can thiét. Viéc thuc hién thanh cdng ting dung don gian nhung ciing rat quan trong nay
co6 thé xem la mot “budc ngoac” trong qua trinh ban lam quen véi vi diéu khién
PIC16F877A ndi riéng va ho vi diéu khién PIC néi chung.

Bén canh do6 cac ban ciing nén lam quen dan vdi cach ghi cha chwong trinh, cong
viec nay c6 vé thtra thai nhung tac dung ma né mang lai la rat tich cwee. Thit nhat, ta c6
thé dan dinh hudéng cho minh mot ciu tric chuong trinh viét cho vi diéu khién PIC.
Thtt hai, ban c6 thé biét duwgc minh vira ra lénh cho vi di€u khién PIC thuc hién cong
viéc gi v6i lénh minh vira viét ra. Th ba, nguoi khac khi doc chuwong trinh ctia ban
cling cAm thay than thién va dé hiéu hon.

Ung dung nay phai duoc thiee hién thanh céng trude khi ta xay dung cac tng dung
khac phtec tap hon. Day ciing 1a muc dich xay dung cua loat bai “PIC16F877A tr dé téi
khé”, ta sé bat dau tir ing dung don gian nhat nay, va 18y né lam co so dé xay dung cac
tng dung ngay cang phtic tap hon. Hy vong cac ban c6 thé biét duoc thém mot s6
thong tin nao d6 veé vi diéu khién PIC16F877A sau bai dau tién nay.

Hét bai 1!
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