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Tutorial 02.02

Gui dén: picvietham@googlegroups.com

Noi dung:  Ham Delay

MICROSOFT WORD

Tém tit:

Tutorial post lén picvietnam, topic “PIC16F877A TU DE TOI KHO” thugc luéng “CO BAN VE
VI BPIEU KHIEN VA PIC” v6i noi dung:

- Vainét so lwoc vé muc dich va tic dung cua chwong trinh delay.

- Phan tich source code mot so chwong trinh delay.

- Tadp trung phin tich, khai thic chwong trinh delay cua Nigel nhw mot dang chwong trinh delay

dwoc chudn héa.
Tutorial nay sw dung kha nhiéu cdc kién thikc trong tutorial ciia Nigel.

1.  Vainét so lwgc vé chwong trinh delay.
1.1. Chu ki xung clock va chu ki 1énh

Trong phan nay ta sé ban dén mot vai kién thiic co sé phuc vu cho viéc viét chuong
trinh delay. Cu thé la tim hiéu vé chu ki xung clock va chu ki lénh trong vi diéu khién PIC.

Ta da biét dé vi diéu khién hoat ddng duoc can phai cung cap mot ngudn xung clock tir
bén ngoai. D4i véi vi diéu khién PIC, nguon xung clock ¢6 thé la mot mach dao dong RC
don gian, mot thach anh,...Tat nhién, yéu cau cua ngudn xung clock phai 1a cang 6n dinh
cang tot.

Thong thwong, ngudn xung st dung cho vi di€u khién ndi chung va PIC néi riéng la
thach anh véi cac vu diém gia thanh khong cao, kha on dinh va rat thuén tién trong viéc
tinh toan, thiét k& mach ting dung va chuong trinh cho vi diéu khién. Trong bai nay, ta
cting stt dung thach anh lam ngudn xung cho vi diéu khién.

Mbi thach anh ¢ mot tan s6 dao ddng c6 dinh, ta goi tan sd d6 1a f0, thong thwong f0 co
cac tan s6 4 MHz, 10 MHz, 20 MHz, ... Tuy theo mdi loai vi diéu khién ma yéu cau doi voi
f0 c6 thé khac nhau. Po6i vdi vi diéu khién PIC16F877A, tan s6 dao dong fo phdi nho hon
hodc bang 20 MHz, day ciing la tan s hoat dong t6i da ma da s& cac vi diéu khién PIC

thudc dong mid-range c6 kha nang dap ting duoc. Chu ki dao dong ctia thach anh ta goi la

to va dwroc tinh theo cong thtrc:

to=1/fo (1)
R&t co ban! Khéng c6 gi can chu thich thém cho cong thirc nay.
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Ta cling da biét rang cé hai 16i kiéh tric ding dé t& chitc mot vi diéu khién, d6 1a kién
tric Von-Neuman va kién tric Havard. Vi diéu khién PIC duoc to chitc theo 16i kién tric
Havard. Ta khong di sau vao cac 16i kién trtic nay, ma chi can biét rang véi 167 kién tric
Havard, mbi lénh sé dwoc thuc thi xong trong mot khoang thoi gian la mot chu ki Iénh.
Khodng thoi gian nay luén c6 dinh va phu thudc vdo chu ki ciia xung clock.

Ta ¢ mot “dinh nghia” mang tinh ... dai khai nhw sau: chu ki I¢nh cia vi diéu khién
PIC la khodng thoi gian ma vi diéu khién PIC thuc thi xong mgt 1énh. Ta goi thoi gian ciia
mot chu ki lénh la t..

Dé thuc thi xong mot 1énh, vi diéu khién PIC can dén 4 chu ki xung clock. Nhu vay thoi
gian thiec thi xong mot 1énh sé dwoc tinh:

ti=4to (2)

Thay cong thitc (1) vao cong thitc (2) ta c6 dwoc cong thirc tinh thoi gian ctia mot 1énh
(mot chu ki 1énh) nhu sau:

ti=4/fo 3)

Vi dy: néu ta si dung thach anh loai 4 MHz thi thoi gian thwc thi mét 1énh caa vi diéu
khién la:
ti=4/(4x10°) =1 us
Dé thuan tién cho viéc tinh toan va thiét k& chwong trinh delay, ta sé st dung loai thach
anh 4 MHz cho mach tng dung, vi nhu cac ban da thay, thoi gian thuc thi mot 1énh cua vi
diéu khién ltic d6 1a 1 ps. Qua chan!

1.2. Muc dich va tac dung ctia chwong trinh delay

Nhu ta da thdy ¢ muc 1.1, thoi gian thuec thi 1énh caa mét vi diéu khién la rat nhanh so
véi toc dO cam nhan sy vat hién twong cua con nguoi. Diéu nay gay nhiéu kho khan cho
viéc “giao tiép” gitta con nguoi voi mot vi diéu khién cling nhw khoé khan trong viéc cam
nhan bang gidc quan két qua cac thao tac ctia mot vi diéu khién.

Vi du, ta dung vi diéu khién d€ diéu khién mot LED chép tat lién tuc. Véi thao tac nay
vi diéu khién chi can hai chu ki 1énh 1a hoan tat mot chu ki chép tat, va thoi gian ctia mdi
chu ki sé 1a 2 ps (khi stt dung thach anh 4 MHz), va trong mét giay, LED sé chép tat 500000
lan. Trong khi mat nguodi chi c6 thé nhan biét dwoc 24 hinh anh trong mot giay. Diéu nay
c6 nghia 14, mot nguoi ngoai hanh tinh, véi con mat c6 tdc dd xtt 1i hinh anh nhanh hon,
khi chiing kiéh hién twong trén sé néi rang: “Eh, nguoi trai dat, to6i thy cé cai gi d6 dang
chép tdt”. Con nguoi trai dat, voi tdc dd xtr 1i hinh dnh ctia mat 1a 24 hinh trong 1 giay, khi
chttng kién hién twong trén sé néi rang: “Khong, ngudi ngoai hanh tinh, toi thdy né sdng
lién tuc a6 cha!”.
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Nhu vay, 1am sao d&€ mat ngudi cdm nhan dugc LED dang chép tat, cach duy nhat 1a
phai gidm s&'1an chép tat trong 1 gidy nho hon 24, cic thao tac d€ vi diéu khién hién thi cho
con nguoi thady dugc hién tuong trén lan luot sé la:

- Bat LED sang lén

- Cho mét chit cho téi khi mit nhan dwoc hinh anh LED sang.

- T&tLED

- Chd mot chit cho t6i khi mit nhan dwoc hinh anh LED tét.

- Lap lai cac thao tac trén.

Nhu ta da biét, do vi diéu khién khong cé cai lénh goi la “cho mét chat”, cho nén khai
niém chwong trinh delay méi dugc phat sinh d€ thuc hién qua trinh cho dé.

C6 thé' néi chuong trinh delay déng mot vai tro quan trong trong cdc thao tdc hién thi.
Bén canh d6, chuwong trinh delay con c6 vai tro quan trong trong viéc giao tiép vdi cdc thiét
bi khdc, khi ma toc do xw Ii ciia vi diéu khién va cdc thiét bj khong dong nhdt. Ngodi ra, ta
con si dung chuong trinh delay trong nhiéu tinh huéng thuc té can ra lénh cho vi diéu
khién phdi cho.

2.  Xay dung chuwong trinh delay

21. Caclénh stt dung cho chuwong trinh delay

Ngoai cac 1énh da duoc dé cap dén trong bai 1, ta can st dung thém cac 1énh sau cho
chuong trinh delay:

Léenh DECFSZ
Cii phdp: DECFSZ thanh_ghi,noi_den
Lénh 1
Lénh 2

Tdc dung: Giam gia tri chita trong tham s0 “thanh_ghi” va so sanh véi 0.
- Neéu gia tri sau khi giam khéc 0, 1énh 1 dwgc thuc thi.

- Néu gia trj sau khi giam bang 0, 1énh 1 khdng dugc thuc thi va duoc thay bang
léenh NOP (khong lam gi ca).

Tham s6 “noi_den” dung dé€ xac dinh noi luu gia tri thanh ghi “thanh_ghi” sau khi
giam. Khi khong stt dung tham s6 “noi_den”, trinh bién dich sé mdac dinh 1a két qua
dwoc chita trong thanh ghi W.

- Néu tham s& “noi_den” bang 1, két qua duoc chira trong thanh ghi “thanh_ghi”.
- Néu tham s “noi_den” bang 0, két qua dwoc chira trong thanh ghi W.
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Léenh RETURN

Cii phdp: RETURN
Tdc dung: trd vé chuong trinh chinh tir chwong trinh con.
Lénh RETLW
Cu phap: RETLW tham_so (0< tham_so < 255)

Tdc dung:  trd vé chuong trinh chinh tir chwong trinh con véi gia tri tham_so
dwoc chita trong thanh ghi W.

Thuat toan cho chwong trinh delay

Ta da biét 6 phan 1, chuong trinh delay la chuwong trinh ding dé ra lénh cho vi diéu
khién ... “cho m@t chit” (tam thoi dinh nghia mot cach ... dai khai nhw vay). Diéu ndy
ciing dong nghia vdi viéc ra 1énh cho vi diéu khién lam mot cong viéc vo nghia nao dé
trong mgt khodng thoi gian do ta quyét dinh.

Trong tap lénh cta vi di€u khién PIC, ta ¢ 1énh NOP. Lénh nay c¢6 tac dung ra lénh
cho vi diéu khién ... khong lam gi ca, va thoi gian thuc thi 1énh nay cing l1a 1 chu ki
l1énh. Nhu vay, ta ¢ can thiét phai xay dyng thuat toan cho chuong trinh delay, vi chi
can ... “NOP” lién tuc la xong? Hoan toan khong don gian nhu vay, vi khi d¢6 ta sé€ gap
phai cac van d€ sau:

- Thit nhat, cai thudt toan cd vé ... khong binh thuong.

- Tht hai, viét chwong trinh nhu vay thi rat moéi tay (mudn ra lénh cho vi diéu
khién cho 1 ms, ban phai viét di viét lai cai lénh NOP ... 1000 lan néu st dung
loai thach anh 4 MHz).

- Thtt ba, dung luvong bd nhé chuwong trinh bi phi pham mot cach ... qua dang.

R6 rang la ta khong thé viét chieong trinh delay theo cach dé. Va viéc khéc phuc tat
ca cac nhuoc diém néu trén clng la cdc tiéu chi ddat ra cho mot chuong trinh delay, do
la: ngd,n gon vd thudn tién cho viéc sw dung.

Mot phuong phdp thuong sir dung dé viét cic chuong trinh delay la cho vi diéu khién
... nhdy t6i nhay lui mdy cdi label. Tuy nhién dé kiém soat duoc thoi gian delay do
chuong trinh tao ra, ta can tinh toan cac gia tri trong chwong trinh mot cach phu hop.

Sau day ta s€ di sau vao cac thuat toan dung dé viét chwong trinh delay nay.

2.2.1 Thuattoan1
Trong thuat toan nay ta sit dung lénh DECFSZ d€ xay dung chuwong trinh delay.

Doan chuong trinh 1: xét mot doan code nhu sau
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MOVLW d’20’ ; duwa gid tri 20 vao thanh ghi W
MOVWEF delay-reg  ; delay-reg <- 20
loop
DECFSZ delay-reg,0 ; giam gia tri trong thanh ghi delay-reg

; va so sanh véi 0, két qua chita trong W
GOTO loop ; néu gia tri thanh ghi “delay_reg” khac 0
; thi nhay tdi label “loop”
; cac 1énh tiép theo sau doan chuwong trinh delay sau

; khi gia tri trong thanh ghi “delay-reg” da giam vé 0.

Dogn chuong trinh delay dugc thé hi¢n trong vong ldp “loop”. Ta thay lénh
“DECFSZ  ...” can mot chu ki 1énh d€ thuc thi, lénh “GOTO .7 can 2 chu ki
lénh, khi d6 gia tri trong thanh ghi “delay-reg” s€ bi giam di mét don vi. Nhu vay dé
gia tri trong thanh ghi “delay-reg” giam mot don vi, ta can (1 + 2 ) = 3 chu ki 1énh va
quang thoi gian can thiét d€ gia tri trong thanh ghi “delay-reg” giam mot don vi sé la 3t
(tinhw da dé cap dén trong phan trén la thoi gian ctia mot chu ki 1énh).

Trong vi du trén, do ta dwa vao thanh ghi delay-reg gié tri 20 cho nén s6 lan giam
gia tri thanh ghi “delay-reg” sé 1a (20 + 1) = 21. Ta c6 thé tinh dwgc thoi gian delay T do
doan chuwong trinh trén tao ra sé la:

T = 3x(20+1)xt;

Vi dy, néu ta st dung loai thach anh 4 MHz thi mot chu ki lénh sé ¢6 thoi gian
ti=1ps, do d6 doan chuwong trinh trén sé tao ra khoang thoi gian delay:

T =3%x(20+1)x1 pus = 63 pus

Mot cach tong quat, ta c6 thé suy ra duoc cong thire tinh thoi gian delay cho doan
chuwong trinh trén nhw sau:

T=3x(N+1)ti 4
Trong d6 N la gia tri dua vao thanh ghi “delay-reg”.

Dbén day ta da cé thé hinh dung duwoc mot cach so lugc cach tinh toan thoi gian delay
T ctia mot chuong trinh delay. Thoi gian T ndy sé phu thudc vdo cdu tric giai thudt
chuong trinh delay va thoi gian mot chu ki lénh ti.
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Mot diém can cha y thong thuong cac thanh ghi ta sit dung 1a thanh ghi 8 bit, cho
nén gid tri toi da c6 thé dwa vao mot thanh ghi la 255. Vay thoi gian delay 16n nhat ma
doan chuong trinh delay trén c6 thé tao ra la:

Tmax = 3X(255+1)t1

Muén tao thoi gian delay lau hon, ta phai tang s6 luwgng cac vong lap lén. Poan
chwong trinh sau minh hoa cach tang so lwong vong lap cho chuong trinh delay:

Doan chuong trinh 2:

MOVLW  d255
MOVWEF delay-regl ; dwa gia tri 255 vao thanh ghi “delay-regl”

loop
DECFSZ delay-reg1,0 ; giam gia tri thanh ghi “delay-regl”va so sanh véi 0
GOTO loop1 ; néu chura bang 0 nhay t6i label “loop1”
GOTO next ; néu da bang 0 chuong trinh delay hoan tat

loopl

MOVLW  d'255
MOVWE delay-reg2 ; dua vao thanh ghi “delay-reg2” gia tri 255
DECFSZ delay-reg2,0 ; giam gia tri thanh ghi “delay-reg2” va so sanh véi 0
MOVWEF  loopl ; néu chura bang 0 thi nhay dén label “loop1”
GOTO loop ; néu bang 0 thi nhay dén label “loop”
next

Ta xét doan chuong trinh ttr label “loopl” truedc. Poan chuwong trinh nay tuwong tw
nhu doan chwong trinh 1, cho nén cach tinh thoi gian delay trong doan chuwong trinh
nay khong cé gi thay doi. Gia tri N trong cong thirc 4 sé tuong ting voéi gia tri N2 dua
vao thanh ghi “delay-reg2” (255). Ta goi T2 la thoi gian delay do doan chwong trinh nay
tao ra thi T2sé duwoc tinh nhuw sau:

T>=3x(N2+ 1)t 5)

Khi gia tri trong thanh ghi “delay-reg2” giam vé 0 thi cac 1énh tir label “loop” duoc
thuee thi. O thoi diém nay gia tri trong thanh ghi “delay-regl” sé giam di mot don vi va
tiép tuc thuc thi vong ldp “loopl”. Nhu vay sau mot khoang thoi gian Tz, gid tri trong
thanh ghi “delay-regl” sé giam di mot don vi, va néu ta goi N1 1a gia tri dua vao thanh
ghi “delay-regl” thi sd 1an giam gia tri trong thanh ghi “delay-regl” sé€ la (N1 + 1). Nhu
vay thoi gian delay T do doan chuong trinh 2 tao ra la:

T=(N1+1)T2=3x(N1+ 1)x(N2 + 1)xti (6)

Dua theo cac gid tri dua vao trong doan chuong trinh 2 ta c6 thé tinh duoc thoi gian
delay do doan chuong trinh trén tao ra nhu sau:




Nguoi bao cao: Nguyén Trung Chinh Tai liéu: TUT02.02

Ngay:

1/30/2006 Trang: 7/18

T = 3x(255+1)x(255+1)ti = 196608t

Néu st dung loai thach anh 4 MHz thi thoi gian delay do doan chwong trinh trén
tao ra la 196608 us.

Nhu vay, tuy vao thoi gian delay can thiét va tuy vao loai thach anh stt dung trong
mach ma ta c6 thé dua cac gia tri N1 va N2 vao cac thanh ghi “delay-regl” va “delay-
reg2” mot cach thich hgp dwa vao cong thitc (6).

Vi dy: tinh todn cdc gid tri dwa vao thanh ghi “delay-reg1” va “delay-reg2” dé thoi gian
delay do doan chwong trinh 2 tao ra la 90 ms. Gia s ta dang s dung loai thach anh 4 MHz.

Ta giai bai toan nhu sau: do loai thach anh ta st dung co6 tan s6 4 MHz nén ti =1 us.
Do d6 ta co

(N1+1)x(N2+1) = T/3ti = 90x10-3/(3x1x10-%) = 30x10°

Néu chon gia tri dwa vao thanh ghi “delay-reg2” la N2= 199 thi gia tri N1 duwa vao
thanh ghi “delay-regl” sé€ la:

Ni1=30x10°/(199+1) - 1 =149
Mot diém can chit y la bén canh viéc thoa man cong thiic (6), cic gid tri N1 va N>
phdi théa man diéu kién:
0< N1<256 va 0 < N2< 256 (7)

Thuat toan trén cho phép ta giai quyét kha triét dé€ cac van dé danh cho mot chuong
trinh delay. Tuy nhién, nhugc diém cia thudt todn trén la: trong truong hop cian nhiéu
thoi gian delay khdc nhau, ta phdi viét nhiéu chuong trinh delay khdc nhau tuong ting.
Thuat toan 2 cho chwong trinh delay duwoc phat trién dua trén thuat toan 1 cho phép
khac phuc nhuwoc diém trén va sé& dugc trinh bay cu thé ¢ phan tiép theo.

2.2.2 Thuat toan 2

Céac ban c6 thé dé dang nhan ra day la thuat toan cho chuwong trinh delay duoc st
dung trong tutorial ctia Nigel. Phan nay sé phan tich cu thé giai thuat va source code
cua doan chuwong trinh delay nay. Va dé thé hién thai d6 ton trong tac gia, tutorial nay
van giit nguyén ma lénh nhu trong tutorial caa Nigel.

Gia s ta dang sw dung loai thach anh 4 MHz. Ta xét doan code sau:
Doan chuong trinh 3:

MOVLW d’ 90’

MOVWEF countl ; dua gia tri 90 vao thanh ghi countl
d1

MOVLW d’'199
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MOVWEF counta ; dua gia tri 199 vao thanh ghi counta
MOVLW  d'1
MOVWEF countb ; duwa gid tri 1 vao thanh ghi countb
delay_0
DECFSZ counta,1 ; gidm gia tri trong than ghi counta va so sanh véi 0
GOTO $+2 ; néu chua bang 0, nhay t6i 1énh “GOTO delay_0”
DECFSZ countb,1 ; néu bang 0, gidm gid tri trong thanh ghi countb
GOTO delay_0 ; countb sau khi giam c6 gia tri bang 0 nén 1énh nay
; khong duogc thuee thi

DECFSZ countl,1 ; giam gia tri trong thanh ghi countl
GOTO d1 ; nhay vé label d1
————————————— ; cac 1énh tiép theo ctia chwong trinh chinh sau doan

; chwong trinh delay

Trudc tién ta luu y dén lénh “GOTO  $+2”. Lénh nay c6 tac dung nhay téi lénh tha
hai ké tir dong lénh “GOTO  $+2”, tiic la nhay dén 1énh “GOTO  delay_0". Hoan toan
twong ty ta c6 thé dung 1énh ¢ cau trac twong ty d€ nhay dén bat ci dong lénh nao
trong chuong trinh théng qua viéc thay thé hang s& sau dau “$”.

Ta xét doan code bit dau tir label “delay_0" trwdc. Lénh DECFSZ  counta,1” mat
mot chu ki 1énh dé thuc thi. Néu gia tri chira trong thanh ghi counta chua bang 0 thi
lénh “GOTO $+2” duoc thyc thi. Lénh nay mat hai chu ki 1énh. Tiép theo, 1énh “GOTO
delay_0” duoc thuc thi. Lénh nay cling mat hai chu ki 1énh. Sau d¢, gia tri trong thanh
ghi counta tiép tuc duoc giam. Dén day ta nhan thay rang, dé giam mot gia tri trong
thanh ghi counta, ta mat hét 5 chu ki 1énh (1 chu ki 1énh cho 1énh DECFSZ counta,1”, 2
chu ki Iénh cho Iénh “GOTO $+2” va 2 chu ki 1énh cho 1énh “GOTO delay_0"), va do
gia tri dwa vao thanh ghi counta la 199 nén thoi gian can thiét d€ thanh ghi counta giam
hét gia tri vé 0 la:

Ta = 5%(199+1)xt:
Do ta dang st dung laoi thach anh 4 MHz nén Ta sé mang gia tri 1000 ps hay 1 ms.

Khi gié tri trong thanh ghi counta bang 0, 1énh “GOTO $+2” sé& khong duoc thuc thi
ma thay vao dé la 1énh NOP, tiép theo lénh “DECFSZ  countb,1” sé duoc thuc thi. Ta

thdy gia tri dwa vao thanh ghi countb 1a 1 nén sau khi giam countb sé bang 0 nén lénh
“GOTO delay_0” s& duwoc thay bang 1énh NOP va tiép theo, 1énh “DECFSZ countl,1” sé
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duoc thuec thi. Sau d6 chuong trinh quay trd vé label “d1” dé€ thyc hién viéc nap lai cac
gia tri cho thanh ghi counta, countb va tiép tuc thyc thi doan coede tu label “delay_0".

Nhu vay viéc dua gid tri 1 vao thanh ghi countb thuc chat chi la d€ thyc hién qua
trinh chuyén tiép mdi khi thanh ghi counta giam vé 0. Va doan code tir label “delay_0"
thue chat la d€ tao ra thoi gian delay gdn diing 1ms do ta da bo qua mét s6 chu ki 1énh
trong budc chuyén tiép (luu y mot lan nita la ta dang stt dung loai thach anh 4 MHz),
sau d¢6 gia tri trong thanh ghi countl duoc giam 1 don vi. Vong lap ct tié€p tuc cho dén
khi gia tri trong thanh ghi countl duoc giam vé 0. Khi d6 lénh “GOTO d1” khong
duoc thuc thi nita va qua trinh tao thoi gian delay két thuc, cac 1énh tiép theo trong
chwong trinh chinh sé tiép tuc dugc thuc thi.

Dén day ta c6 thé nhan thay rang c mdi 1 ms thi gia tri trong thanh ghi countl sé
giam di 1 don vi. Do d6, mudn tao ra bat cit mot thoi gian delay nao la bdi s6 cua 1 ms,
ta chi viéc dua gia tri teong ttng vao thanh ghi countl. Trong vi du ¢ doan chwong trinh
3, do ta dua vao thanh ghi countl gia tri 90 nén thoi gian delay sé la 90 ms. Hoan toan
tuong tw cho viéc tao ra thoi gian delay 10 ms, 50 ms, 100 ms, 150 ms, 200 ms, ...ta cling
dé dang nhan thay 1a thoi gian delay t6i da do doan chuwong trinh trén tao ra 1a 255 ms.
Vi cac thao tac thong thuong danh cho vi diéu khién, c¢é thé ndi day la thoi gian delay
du 16n d€ ta co the st dung.

Thuét toan 2 tuy dai hon va sit dung nhi€u thanh ghi hon so véi thuat toan 1 nhung
no6 c6 nhiéu wu diém hon thuat toan 1 do tinh linh dong va dé st dung ctia n6. Ta co thé
stt dung doan chuong trinh delay nay nhu moét chuong trinh delay mau cho viéc xay
dung cac ting dung cho vi diéu khién PIC.

Trong trueong hop st dung loai thach anh ¢6 tan s6 cao hon, ta c6 thé két hop hai
thuat toan 1 va 2 dé€ tao ra thoi gian delay mong mudn.

Ung dung

Trong cac phan trén, ta da c6 thé hinh dung duoc muc dich, tac dung va mot so giai

thuat cho viéc xay dung mot chuwong trinh delay. Bay gio la lic sit dung cac kién thiee do
cho cac ting dung cu thé.

. LTng dung 1:

Ta sé phat trién tng dung dau tién cho chuong trinh delay tit mach nguyén 1li va

chuong trinh da dwoc xy dung trong bai 1. Trong bdi 1, ta da thuc hién viét xudt cdc gid
tri ra PORTB va kiém chitng bang cdc LED gdn vio PORTB. By gio ta sé viét chuong
trinh cho tit ca cac LED gian vao PORTB chdp tit sau méi khodng thoi gian 100 ms.

Giai thuat cho chuong trinh chic ciing khong c6 gi phai dang ban, cdc budc thuc hién

1an lwot sé 1a:
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- Battat ca cac LED 6 PORTB
- Delay 100 ms

- Tét tat ca cac LED & PORTB
- Delay 100 ms

- Ldp lai cac thao tac trén

Chuong trinh sé dugc viét nhu sau:

Chuong trinh 2.1:

7

; WWW.PICVIETNAM.COM

; Lap trinh: NGUYEN TRUNG CHINH
; Ngay bat dau: 23 thang 01 nam 2006

; Ngay hoan thanh: 23 thang 01 nam 2006

; Kiem tra chuong trinh:  Doan Hiep, Doan Minh Dang,

; picvietham@googlegroups.com

; Ngay kiem tra:
; Su dung vi dieu khien Microchip: PIC16F877A
title “chuongtrinh2-1.asm”

processor  16f877a

include <pl6f877a.inc>

__CONFIG _CP_OFF & _WDT_OFF & BODEN_OFF & PWRTE_ON &
_XT_OSC & _'WRT_OFF & _LVP_OFF & _CPD_OFF

; Cap nhat va bo sung:

; Mo ta chuong trinh: Chuong trinh dung de dieu khien tat ca cac LED gan vao
; PORTB chop tat lien tuc sau moi khoang thoi gian 100 ms.
; Khong su dung chuong trinh con

; Mo ta phan cung;: 8 LED duoc gan vao PORTB thong qua cac dien tro, cac

; thanh phan di kem bao gom thach anh, mach reset va nguon

4
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4

; Khoi tao cac bien

4

countl EQU 0x20 ; cac bien dung cho doan chuong trinh delay
counta EQU 0x21
countb EQU 0x22
;CHUONG TRINH CHINH
ORG 0x000
GOTO start
start
; Khoi tao PORTB
BCF STATUS,RP1
BSF STATUS,RPO ; chon BANK 1
CLRF TRISB ; PORTB <- output
BCF STATUS,RPO ; chon BANK 0
; Vong lap chinh
loop
MOVLW  OXFF
MOVWEF PORTB ; bat tat ca cac LED o PORTB
MOVLW  d'100' ; doan chuong tirnh tao thoi gian delay 100 ms

MOVWF countl
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dl 1
MOVLW d'199'
MOVWEF counta
MOVLW d1'
MOVWEF countb
delay_01
DECFSZ counta,l
GOTO $+2
DECFSZ countb,1
GOTO delay_01
DECFSZ countl,1
GOTO d1 1 ; het doan chuong trinh delay
CLRF PORTB ; tat cac LED o PORTB
MOVLW  d'100' ; doan chuong trinh delay 100 ms
MOVWEF countl
d1 2
MOVLW d'199'
MOVWEF counta
MOVLW d1
MOVWEF countb
delay_02
DECFSZ counta,1
GOTO $+2

DECFSZ

countb,1
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GOTO delay_02
DECFSZ countl,1
GOTO d1 2 ; het doan chuong trinh delay 1 ms
GOTO loop ; tro ve vong lap chinh cua chuong trinh
END

Véi chuong trinh trén, ta c6 thé quan sat cac hién twong do vi diéu khién tao ra o
PORTB thong qua cac LED. Do thoi gian delay la 100 ms cho nén trong 1 gidy trang thai
ctia LED sé thay d&i 10 1an. Diéu nay cho phép ta quan sét dwoc bang mat thuong. bay gio,
cac ban hay tht giam thoi gian delay xuéng nho dan (giam gia tri dua vao thanh ghi
countl), d€ xem hién tuwong gi sé xay ra. Khi thoi gian delay giam dén mot gia tri nao do, ta
s& c6 cam gidc rang cac LED khong con chép tat nita, ma sé sang mot cach lién tuc.

Ta dé dang nhan thady mot nhuwoc diém trong chuwong trinh trén 1a phai viét di viét lai
chuwong trinh delay dén hai 1an, va mot 1an nira, van dé vé dung luong bd nhé chuwong
trinh dwoc dat ra. Mot giai phap dé khac phuc nhwoc diém trén, d6 1a chuong trinh con.

M@t chuong trinh con cé thé tam hiéu la mét doan code ndo dé duoc lip di ldp lai nhiéu
ldn trong chuong trinh chinh, va thay vi phdi viét di viét lai doan code d6 nhiéu lan, ta té
chitc doan code dé thanh mot chwong trinh con va goi doan code dé tir chwong trinh chinh
thong qua lénh “CALL”. M6t chuong trinh con sé bat ddu bang 1 label va két thiic bang
lénh RETURN hodc lénh RETLW.

C6 thé noéi chuong trinh con giup ta c6 nhi€u phuong an hon trong viéc to chitc mot
chwong trinh viét cho vi diéu khién.
Bay gio, ta sé t6 chuic lai chuong trinh 2.1 thanh mot chuong trinh méi bang cach st

dung chuong trinh con cho doan code tao thoi gian delay 100 ms. Chuwong trinh méi sé
dwoc viét nhu sau:

Chuong trinh 2.2:

; WWW.PICVIETNAM.COM

; Lap trinh: NGUYEN TRUNG CHINH
; Ngay bat dau: 23 thang 01 nam 2006

; Ngay hoan thanh: 23 thang 01 nam 2006
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; Kiem tra chuong trinh: ~ Doan Hiep, Doan Minh Dang,

; picvietnam@googlegroups.com

; Ngay kiem tra:
; Su dung vi dieu khien Microchip: PIC16F877A
title “chuongtrinh2-2.asm”

processor  16f877a

include <pl6f877a.inc>

__CONFIG _CP_OFF & WDT_OFF & _BODEN_OFF & PWRTE_ON &
_XT_OSC & _WRT_OFF & _LVP_OFF & _CPD_OFF

; Cap nhat va bo sung:

; Mo ta chuong trinh: Chuong trinh dung de dieu khien tat ca cac LED gan vao
; PORTB chop tat lien tuc sau moi khoang thoi gian 100 ms.
; Co su dung chuong trinh con

; Mo ta phan cung;: 8 LED duoc gan vao PORTB thong qua cac dien tro, cac

; thanh phan di kem bao gom thach anh, mach reset va nguon

4

7

; Khoi tao cac bien

7

countl EQU 0x20 ; cac bien dung cho doan chuong trinh delay
counta EQU 0x21
countb EQU 0x22
;CHUONG TRINH CHINH
ORG 0x000
GOTO start

start
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; Khoi tao PORTB
BCF STATUS,RP1
BSF STATUS,RPO ; chon BANK 1
CLRF TRISB ; PORTB <- output
BCF STATUS,RPO ; chon BANK 0

; Vong lap chinh

loop
MOVLW  OXFF
MOVWEF PORTB ; bat tat ca cac LED o PORTB
CALL delay_100ms ; goi chuong trinh con tao thoi gian delay 100 ms
CLRF PORTB ; tat cac LED o PORTB
CALL delay_100ms ; goi chuong trinh con tao thoi gian delay 100 ms
GOTO loop ; tro ve vong lap chinh cua chuong trinh

; CHUONG TRINH CON

delay_100ms ; label bat dau chuong trinh con
MOVLW  d'100’ ; doan code cho chuong trinh con delay 100 ms

MOVWF countl
d1

MOVLW d'199'

MOVWEF counta

MOVLW d1

MOVWEF countb
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DECFSZ counta,1
GOTO $+2
DECFSZ countb,1
GOTO delay_0
DECFSZ countl,1
GOTO d1
RETURN ;ket thuc chuong trinh con, tro ve chuong trinh chinh
END

Ta nhén thay rang véi cach t6 chic chwong trinh sit dung chwong tinh con, chuong
trinh chinh cing tré nén ngan gon, de hiéu va rd rang hon rat nhiéu.

Tiép theo, ta sé tién thém mot buoc nira bang cach tu lam khé minh véi yéu cau mdi
nhu sau:

o Ung dung 2:
Yéu cau cta ting dung nay cling teong te nhu ting dung 1, tuy nhién ta sé thay doi
nhiéu thoi gian delay khac nhau, cu thé nhu sau:

Bat tat ca cdc LED
delay 100 ms
Tat tat ca cac LED
Delay 200ms

R4 rang la trong doan chuong trinh chinh, giai thuat khong cé nhiéu khac biét. Thay vi
sau khi tat LED, ta goi chuwong trinh con delay_100ms thi bay gio sé goi chuong trinh con
delay_200ms (tat nhién la ta phai viét chwong trinh con nay thi méi cé cai d€ goi). Van dé ¢
day la viét nhu thé ndo cho ngan nhat.

bé dap ting duoc yéu ciu cua bai nay, ta chi can thay d6i mot vai chi tiét nho trong
chuong trinh con delay. Cu thé nhu sau:

delay_100ms ; label bat dau chuong trinh con delay_100ms
MOVLW  d'100'
GOTO delay

Delay_200ms ; label bat dau chuong trinh con delay_200ms

MOVLW d’200’
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GOTO delay
delay
MOVWF countl
d1
MOVLW d'199'
MOVWEF counta
MOVLW d1
MOVWEF countb
delay_0
DECFSZ counta,1
GOTO $+2
DECFSZ countb,1
GOTO delay_0
DECFSZ countl,1
GOTO d1
RETURN ;ket thuc chuong trinh con, tro ve chuong trinh chinh

Nhu ta da biét 0 phan 2, véi thuat toan 2, muon thay doi thoi gian delay cho chuong
trinh delay, ta chi viéc thay d6i gia tri dua vao thanh ghi countl. O day ta ciing lam thao
tac twong tw. Doan code tir label “delay” duoc gitt nguyén khong thay doi. Khi goi chuong
trinh con delay_100ms, gid tri 100sé dwoc dwa vao thanh ghi W, sau d6 nhay toi label
“delay” d€ dua gia tri d6 vao thanh ghi “countl” dé€ ti€p tuc thuc hién viéc tao thoi gian
delay. Cac thao tac duoc tién hanh twong tu nhu khi goi chuwong trinh con delay_200ms va
ltc d6 gia tri dwoc dwa vao thanh ghi W sé 1a 200.

Hoan toan twong tu ta c6 thé tao ra mot loat nhiing chuong trinh delay 1 ms, 2 ms, 5,
ms, ... d& stt dung mot cach dé dang tuy theo yéu cau vé chuong trinh delay ctia tng dung
cu thé.

bén day xem nhuw ta da phat trién mot cach kha hoan thién vé cac giai phap cho chuwong
tinh delay thong qua viéc xay dung chuong trinh con delay va hi€éu dwgc cach tao nhiéu
thoi gian delay khéc nhau trong cuing mét chuwong trinh ma khoéng can phai viét di viét lai
nhiéu chuong trinh delay.

Bay gio 1a lac rat ra mot vai két luan trude khi két thic bai 2 va chuadn bi cho bai 3.
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4. Kétluan

Chuong trinh delay dong mot vai tro kha quan trong trong viéc phat trién cac tng
dung cho vi diéu khién. Chuong trinh delay duoc sit dung nhiéu trong cac thao tac hién thi
va trong cac ting dung can ra lénh cho vi diéu khién phai cho.

Céc thuat toan dung d€ xay dung chuong trinh delay phai thoa man céc tiéu chi ngan
gon va thuan tién cho viéc st dung, ddng thoi gitp ta kiém soat dwgc thoi gian delay do
doan chwong trinh tao ra.

Thoi gian delay do chwong trinh delay tao ra sé phu thudc vao gidi thuat st dung cho
chuong trinh delay va loai thach anh st dung cho vi di€u khién.

Chuong trinh con gitp ta c6 duwoc nhiéu phwong an to chitc mét chwong trinh tng
dung mot cach linh hoat, gon gang va dé hiéu hon.

Hét bai 2!




