[DE CUONG CHUONG TRINH DA HOC]

Loi néi dau

Ngay nay viéc ung dung vi diéu khién, vi xtr Iy dang ngdy cang phat trién rong rai
va thAm nhap ngdy cang nhiéu vao cac linh vuc k§ thut va doi sdng xa hoi. Voi xu
hudng tat yéu nay cung vaéi su phat trién manh mé cia cong nghé ché tao, nguoi ta da
tao nhirng vi diéu khién c6 cu trac manh hon, dép tng thoi gian thuc tét hon, chuan
hoa hon so vé6i cac vi diéu khién 8 bit trude day.

V61 sy phat trién manh mé cua khoa hoc, dic biét 1a nganh dién, dién ti, sy phat
minh ra cac linh kién dién tir da va dang ngay cang dap tng duoc yéu cau cia cac hé
théng. Uu diém cua viée sir dung cac linh kién dién tir lam cho cac h¢ théng linh hoat
va da dang hon, gia thanh thip hon va do chinh x4c cao hon.

Sau thoi gian hoc tap va tim hiéu, chung em di duoc lam quen véi mén hoc vi xir 1y
va do luong hé thong. Dé ap dung 1y thuyét vai thuc té ciia mon hoc nay ching em
nhan bai tap 16n :" thiét ké mach mo phong do va hién thi téc d6 dong co ( ¢6 gin
Encoder 100 xung/vong, khoang do [ 0-2500 vong/phut]”.

Tuy nhién do kién thtrc con han ché, tai liéu tham khdo c6 gidi han nén con cd nhiing
sai s6t. Chung em rat mong thay, c6 gido thong cam va gitip d& chiing em hoan thién
bai tap 16n nay.

Ching em xin chan thanh cam on!
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Mach do va hién thi téc d6 dong co ( c¢6 gin Encoder 100 xung/vong, khoang do [
0 — 2500 vong/phut] gdbm:

Phan I : giéi thiéu chung
1.1. @idi thiéu vé vi diéu khién 8051
1.2. gi6i thiéu vé encoder

1.3. gidi thi¢u chiic nang cua céc linh kién khac trong mach.

Phan 1l : xay dung ph?ln cung, luu do thuat toan va chuong
trinh diéu khién.

2.1 Thiét ké phan ctmg va so d6 mach mé phong

2.2 lwu @b thuét toan

2.3 chuong trinh diéu khién
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Phan I : gi¢i thiéu chung

1.1 Gidi thiéu vé vi diéu khién AT89C51
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B vi diéu khién 8 bit AT89C51 hoat dong & tan s6 12 MHz, v6i bd nhd ROM
4kbyte, bd nhd RAM 128 byte cu trii bén trong va c6 thé mo rong bd nhé ra ngoai. O
b vi diéu khién nay con c6 4 cong 8 bit (P0,P1,P2,P3) vao/ra 2 chidu dé giao tiép voi
thiét bi ngoai vi. Ngoai ra, né con cé:

2 b dinh thoi 16 bit (Time 0 va Time 1)
Mach giao tiép ndi tiép

Bo xtr Iy bit
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Hé théng diéu khién va xir 1y ngit
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Céc kénh diéu khién/ dit liéw/ dia chi.
CPU
Céc thanh ghi chtrc ndng ddc biét (SFR)
so dd chan tin hiéu ctia AT89CS1:
Chtrc nang cua cac chan tin hi€éu nhu sau:
-P0.0 dén P0.7 14 c4c chén cua cong 0 -
P1.0 dén P1.7 14 cac chan ctia cong 1 -
P2.0 d&én P2.7 1a cac chén cua cong 2 -
P3.0 dén P3.7 1a cac chén cua cong 3 -
RxD : nhan tin hiéu kiéu néi tiép -TxD :
truyén tin hiéu kiéu néi tiép -INTO: ngat
ngoai 0
-INT1: ngat ngoai 1
-T0: chan vao 0 cua bd Timer/Counter O
-T1: chan vao 1 cua bd Timer/Counter 1
-Wr: ghi dit li€u vao bd nhé ngoai
-RST: chan vao Reset, tich cuc & muc logic cao trong khoang 2 chu ky may
-XTAL1: chin vao mach khuéch dai dao dong
-XTAL2: chén ra tir mach khuéch dai dao dong
-PSEN: chéan cho phép doc bo nhd chuong trinh ngoai
-ALE: chan tin hiéu cho phép chét dia chi dé truy cap bd nhd ngoai, khi On — chip
Xuét ra byte théip cta dia chi. N6 c6 thé duogc dung cho cac by Timer ngoai hoac cho
muc dich tao xung Clock.
-EA/Vpp: cho phép On — chip truy cdp bd nhd chuong trinh ngoai khi EA=0, néu
EA=1 thi On-chip s€ lam viéc v4i bo nhd chuong trinh ndi tri.
-VCC : cung cip ngudn cho On-chip
-GND: nbi mat
+, Céc thanh ghi churc nang dac biét khac:
Céc thanh ghi chirc nang dac bi¢t 1a cac thanh ghi ddm nhiém cac chuc nang khac

nhau trong chip. Chung nim & RAM bén trong chip chiém ving khong gian bo nhd
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128bytes dugc dinh dia chi tir 80h dén Frh.
Thanh ghi tich liy (ACC):
day 1a thanh ghi quan trong trong chip, dung dé luu trit cac toan hang va két qua
cua phép tinh. Thanh ghi ACC dai 8 bit, c6 dia chi la EOh trong SFR.
Thanh ghi B:
thanh ghi thudng st dung khi thyc hién cac phép toan nhan, chia. P4i véi cac 1énh
khac, thanh ghi B c6 thé xem nhu 13 thanh ghi dém tam thoi. Trong SFR thanh ghi B
dai 8 bits va c6 dia chi la FOh.
Con tré ngan xép:
thanh ghi nay dai 8 bits, c6 dia chi trong SFR 1a 81h, gia tri cia né dugc tang tu
dong trude khi thye hién cac 1énh CALL, PUSH. Ngan xép c6 thé dat bat ctr noi nao
trong RAM cuia chip, nhung sau khi khoi dong lai ngan xép thi con tré ngan xép mic
dinh s& tro toi dia chi khéi dau 1a 07h, vay ngan xép s& duoc tao ra bat dau tir 08h.
Con tré dir liéu :
1a thanh ghi dai 16 bits, gdm hai thanh dai 8 bits hop lai la thanh ghi byte cao DPH
va thanh ghi byte thap DPL. Con tré dit lidu c6 thé sir dung nhu 1a thanh ghi 16 bits
hodc hai thanh ghi 8 bits doc 1ap. Trong SFR thanh ghi DPH c6 dia chi 14 83h, con
thanh ghi DPL c¢ dia chi la 82h.
Thanh ghi PSW:
1a thanh ghi dai 8 bits, c6 dia chi trong SFR 1a DOh. Thanh ghi PSW dung dé chira
thong tin vé trang thai chuong trinh. Mdi bit cia PSW dam nhiém mét chirc ning cu
thé. Thanh ghi nay duoc phép truy cap ¢ dang muc bit.
Thanh ghi PCON : thanh ghi diéu khién nguén.
Thanh ghi IE: thanh ghi cho phép ngit
EA : néu EA=0 khong cho phép bat ctr ngit nao hoat dong. Néu EA=1 mdi
ngudn ngat riéng biét duoc phép hoic khong dugc phép hoat dong bang cach dit
hodc x06a bit Enable ctia no.
ET2 : bit cho phép hoidc khong cho phép ngét b Timer 2
ET1 : bit cho phép hoidc khong cho phép ngit tran b Timer 1
EX1 : bit cho phép hodc khong cho phép ngit ngoai 1
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ETO : bit cho phép hodc khéng cho phép ngat tran bo Timer 0
EX1 : bit cho phép hodc khong cho phép ngét ngoai 0
Thanh ghi IP : thanh ghi wu tién ngat
Thanh ghi TCON: thanh ghi diéu khién bo Timer/Counter
TF1: co tran Timerl
TR1 : bit diéu khién bd Timer 1 hoat dong
TFO : c¢o tran Timer0
TRO : bit diéu khién bo Timer 0 hoat dong
IE1 : co ngat ngoai 1
IEO : c¢o ngit ngoai 0
Thanh ghi TMOD : thanh ghi diéu khién kiéu Timer/Counter
GATE : khi TRx dugc thiét lap va GATE = 1, bd Timer/Counterx hoat dong chi khi
chan INTx ¢ mutc cao. Khi GATE= 0, Timer/Counterx sé hoat dong chi khi TRx=1
C/T : bit nay cho phép chon churc nang 1a Timer hay Counter.
MO,M1 : bit chon Mode, dé xac dinh trang thai va kiéu Timer/Counter.

Thanh ghi SCON : 13 thanh ghi trang thai va diéu khién cong ndi tiép.

1.2 Gidi thiéu vé Encoder :
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Cau tao cua encoder :

tlamp. LEL)Y)

L

Rotann >
'

Nhin trén hinh ta thiy encoder gom: 1 tim tron c6 khéc 15, 1 Hé thong LED phat va
thu.

Cau tao chinh cuia encoder :
Gom 1 bd phat anh sang ( led phat ), mot bo thu 4nh sang nhay tir anh sang nhay
tir &nh sang cua bg phat (b thu thuong 1a photodiotde hodc phototransistor) 1 hay 2
dia quang gin trén truc quay dit gitta bo phat va thu, théng thudng truc quay nay sé

dugc gan vai truc quay cua doi tuwong can do toc do.

Nguyén tiac hoat dong :

Nguyén ly co ban cia encoder : d6 1a mot dia tron xoay, quay quanh truc. Trén
dia c6 cac 16 (ranh). Nguoi ta ding mot dén led dé chiéu 1én mit dia. Khi dia quay,
chd khong c6 16 (rdnh), dén led khong chiéu xuyén qua duoc, chd ¢o 16 (rdnh), dén
led s& chiéu xuyén qua. Khi do, phia mdt bén kia cua dia, nguoi ta dat mot con mét
thu. Véi cac tin hi¢u co6, hoac khong c6 anh sang chiéu qua, nguoi ta ghi nhan dugc
dén led c6 chiéu qua 16 hay khong.S6 xung dém duoc va ting 1én né tinh bang sé lan
anh sang bi cit.

Nhu vay la encoder s€ tao ra cac tin hiéu xung vuong va cac tin hi¢u xung vuéng nay
duogc cit tir anh sdng xuyén qua 15. Nén tan sd clia xung dau ra s& phu thudc vao toc
d6 quay cua tam tron d6. Ung dung cua encoder : trong céc bai toan do téc do dong
co, trong cac may CNC dung dé xac dinh khoang dich chuyén ciia 1 d6i tugng thong

qua dém s6 vong quay cua truc.
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1.3 Gidi thiéu vé cdc thiét bi khdc trong mach :
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Gidi thiéu vé led 7 thanh :

Commoan 3.8 Commaon 3.6
Anode Cathode

Al Bl C|D|E|F| G|lOP| A|B| C|DlE|F|CIDP

10 9 7

Led 7 doan c6 cdu tao bao gdm 7 led don c6 dang thanh xép theo hinh Cva c6 thém
mot led don hinh tron nhoé thé hién dau cham tron & g6c dudi, bén phai cua led 7
doan.

8 led don trén led 7 doan c6 Anode(cuc +) hodac Cathode(cuc -) duoc ndi chung véi
nhau vao mét diém, duoc dua chan ra ngoai dé két ndi voi mach dién. 8 cuc con lai
trén mdi led don dugc dua thanh 8 chan riéng, ciing duoc dua ra ngoai dé két ndi véi
mach dién. Néu led 7 doan c6 Anode(cuc +) chung, dau chung nay dugc ndi véi
+Vee, cac chan con lai dung dé diéu khién trang thai sang tat ctia cac led don, led chi
sang khi tin hi¢u dat vao cac chan nay ¢ muc 0. Néu led 7 doan c6 Cathode(cuc -)
chung, dau chung nay duoc ndi xudng Ground (hay Mass), cac chan con lai ding dé
diéu khién trang thai sang tit cta cac led don, led chi sang khi tin hiéu dit vao cac

chén nay ¢ muc 1.
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\rceq:. "y Chén nh@n tin hig¢u didu khifn
A A see A
A R Y A
L& R AR & g
Chan nh@n tin higu Jdidu khin ——anND
Anodae{cyc +) clning Cathode{cuc =) chun;

Vi led 7 doan chtra bén trong né céc led don, do do6 khi két ndi can dam bao dong

qua mdi led don trong khoang 10mA-20mA dé bao vé led

Gi¢i thiéu dong co’ dién 1 chiéu:

CAu tao cua dong co gdm c6 2 phan: stato ding yén va réto quay so vdi stato. Phan
cam (phan kich tu-thuong dat trén stato) tao ra tu truong di trong mach tir, xuyén qua
cac vong day quan cta phan ung (thU:O’ng dat trén roto). Khi c6 dong dién chay trong
mach phan ing, cac thanh dan phan ung s& chiu tac dong boi cac luc dién tir theo
phuong tiép tuyen v&1 mat tru roto, lam cho réto quay. Chinh x4c hon, luc dién tur trén
mot don vi chiéu dai thanh dén 1a tich c6 hudng cta vecto mat do tir thong B va vecto
cuong do dong dién 1. Dong dién phan tng dugc dua vao roto thong qua hé théng choi
than va c6 gop. Co gop sé giup cho dong dién trong mdi thanh dan phan tmg duoc d6i
chiéu khi thanh dan di dén mot cuc tir khac tén voi cuc tir ma nd vira di qua (diéu nay
lam cho luc dién tir duge sinh ra ludn ludn tao ra mémen theo mot chiéu nhat dinh).
Hinh anh dong co dién 1 chiéu :
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Phan II : xay dwng phan cirng, Iwu d6 thuat toan va chwong

trinh diéu khién.
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2.1 Thiét ké phdn civrng va so’ d6 mach mé phdng :

: 50 16 duc
trén dia la: |

dé do toc do ta dung phwong phap dém sé xung trong mdt khoang thoi gian do

t 2 x %
(‘). Nhw vay véi phwong phap nay thi ta lwa chon encorder dé bien toc d§ thanh
mot diy xung cé tin sd ty 18 véi toc dd quay ciia dong co.

Tinh toan két qua do :

Ux

Phwong phap do 1a dém s6 xung trong mot khoing thoi gian do ( «), s6 xung

. t . 5 .
dém dwgc trong thoi gian do «l1a Nx. Ta do toc d¢ dong co 1 chieu cé gan
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t 2
encoder 100 xung/vong, vay ta chon thoi gian do la .= 0,6s dé dim bao thong
tin ciAp nhat mdt cach tdi wu nhit.

Thoi gian S6 xung S6 vong

ty —» Nx —» Nx/l

I phut > n=?

n : 1a toc d6 dong co.

t . A .
Trong do : .: thoi gian lay mau do két qua la 0,6s
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So' d6 mach mé phéng :
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2.2 Lwu do thudt todn:

BEGIN

A

Cho P0=0COH
P1=01b

xvuat hifn xung & chin p3.4 thi
md khot tao counter TO

DELAY LAY MAU
0.65 DO ENCODER 100
XUNG, DONG THOI CO
LONG CHUONG TRINH

HIEN THI

v
CHUYEN MA HEX CUA
TLO VA THO THANH MA
BCD

v

CHYEN MA BCD THANH
MA LED 7POAN

HIEN THIRA LED 7
DOAN BANG PHUONG
PHAP QUET

I




HO tro 6n tap
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2.3 Chwong trinh diéu khién :

; chuong trinh do va hién thi tbc do dong co

ORG 0000h

dem equ 55h
chuky equ 57h

bl equ 61h

bh equ 69h
layxung equ p3.4

hangchucdonvi equ 13h
hangngantram equ 14h

setb P1.0

doi_an_phim:

JB P1.0,doi_an_phim ; Thoat khi P3.4=1

mov p0,#0cOh

mov p2,#11111110b
quet equ p2

led7 equ p0

setb layxung

jb layxung,$

jnb layxung,lucdau

xoaydatal6:
clrc
mov a,bl
ric a
mov bl,a
mov a,bh
rica
mov bh,a

mov a,hangchucdonvi

ric a

mov hangchucdonvi,a

mov a,hangngantram
ric a

mov hangngantram,a

ret

main:
clr tf0
clr trO
call hienthiled
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lucdau:
mov tmod,#00010101b
mov th0,#00h
mov tl0,#00h
setb tr0
setb p3.4
mov dptr,#ma7doan
Icall delay03s
clr tf1
clr trl
clr trO
clr tf0
call tuhextobcd
call giaima7doan

sjmp main
ret

; hex 16 bit to
bcd tuhextobcd:
mov hangchucdonvi,#00h
mov hangngantram,#00h
mov bh,th0
mov bl ,tl0
mov dem,#15
tuhextobcda:

call xoaydatal6
mov a,hangchucdonvi
anl a,#0fh

cjne a,#4,$+3 ;nhay neu nho hon

jc tuhextobcdb

mov a,hangchucdonvi
add a,#3

mov hangchucdonvi,a

tuhextobcdb:
mov a,hangchucdonvi
anl a,#0fOh
cjne a,#50h,$+3
jc tuhextobcdc
mov a,hangchucdonvi
add a,#30h
mov hangchucdonvi,a

tuhextobcdc:
mov a,hangngantram
anl a,#0fh
cjne a,#5,$+3
jc tuhextobcdd
mov a,hangngantram
add a,#3
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mov hangngantram,a

tuhextobcdd:

mov a,hangngantram
anl a,#0f0h

cjne a,#50h,$+3

jc tuhextobcde

mov a,hangngantram
add a,#30h

mov hangngantram,a

tuhextobcde:

djnz dem,tuhextobcda
call xoaydatal6
ret

giaima7doan:

mov a,hangchucdonvi
anl a,#0fh

movc a,@a+dptr
mov 27h,a

mov a,hangchucdonvi
anl a,#0f0h

swap a

movc a,@a+dptr
mov 26h,a

mov a,hangngantram
anl a,#0fh

movc a,@a+dptr
mov 25h,a

mov a,hangngantram
anl a,#0f0h

swap a

movc a,@a+dptr
mov 24h,a

ret

hienthiled:

htl:

mov a,#01b
mov r0,#27h

mov led7,@r0
mov quet,a

mov quet,#00h
dec r0

rla

cjne r0,#22h,htl
ret
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delay03s: ; chuong trinh delay lay mau (0.6s)
mov r6,#12
lail:mov tmod ,#00010101b
mov th1,#03ch
mov tl1,#0b0h
setb trl
here: Icall hienthiled
jnb tf1,here
clr tf1
djnz r6,lail
ret

ma7doan:

db 0c0h,0f9h,0a4h,0b0h,99h,92h,82h,0f8h,80h,90h
ret

end



