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LOI MO DAU

Ngay nay viéc tng dung vi diéu khién, vi xur Iy dang ngdy cang phat
trién rong rai va tham nhap ngay cang nhiéu vao cac linh vuc ky thuat va doi
séng xa hoi. Vé6i xu hudng tat yéu nay cung voi su phét trién manh mé cua
cong nghé ché tao, ngudi ta di tao nhimg vi diéu khién c6 cau tric manh hon,
dap tng thoi gian thuc tot hon, chuan héa hon so véi cac vi diéu khién 8 bit
trude day.

Véi sy phat trién manh mé caa khoa hoc, dic biét 13 nganh dién, dién ti,
su phat minh ra cac linh kién dién tur da va dang ngay cang dap tng duoc yéu
cau cua céac hé théng. Uu diém caa viéc sir dung cac linh kién dién tir 1am cho
cac hé théng linh hoat va da dang hon, gia thanh thap hon va d6 chinh xac
cao hon.

Sau thoi gian hoc tap va tim hiéu, em da dugc 1am quen véi mén hoc vi
xt 1y va do luong hé théng. Dé ap dung ly thuyét véi thuc té caa mon hoc nay
em da nhan dé tai ;" Xay dung hé théng hién thi cac dai luong do va diéu
khién cho hé truyén dong dién dong co di bo”.

Tuy nhién do kién thtc con han ché, tai liéu tham khao c6 giéi han nén
con ¢ nhitng sai s6t. Em rat mong thay, cd giéo théng cam va giup d& em
hoan thién d¢é tai nay.

Em xin chan thanh cam on!



CHUONG 1.

NHUNG VAN PE CHUNG CUA HE THONG TU PONG
TRUYEN PONG PIEN

1.1.KHAI NIEM HE THONG TDTPD
Truyén dong dién 1a mot nghanh khoa hoc thudc linh vuc co dién hoac
chi mot qué trinh bién d6i nang lwong dién thanh ning luong co

Ta c6 so d6 khéi co ban caa mot hé truyén dong dién nhu sau

Bb b TBL=—— M

Ludi dién

Lénh dat
Trong d6
- BD: Bo bién d6i c6 chirc niang bién d6i dong dién va dién ap ludi
thanh dong dién va dién &p co tan so thich hop
- b: Bong co di¢n
- TBL : Thiét bi truyén luc
- M : May san xuat
- PK : Bo diéu khién
1.2. PHAN LOAI HE THONG TRUYEN PONGPIEN
+ Dya vao loai dong co dién
- Truyén dong dién dong co dién mot chiéu

- Truyén dong dién dong co dién xoay chiéu



- Truyén dong dién dong co dién dic biét
+ Dua vao tuong quan giita dong co dién va may san xuat
- Truyén dong dién nhom : Mét dong co dién phuc vu cho mot
nhém phu tai
- Truyén dong dién don : Mot dong co dién phuc vu cho mot phu tai
riéng biét
- Truyén dong dién nhiéu dong co : Nhiéu dong co dién phuc vu
cho mot phu tai
+ Dya vao mtrc d¢ tu dong hoa
- TPD ban tu dong : 1a hé thdng truyén dong dién trong mot vai
khau con cé su can thiép cua nguoi van hanh
- TPD tu dong : 12 hé thng truyén dong dién khong c6 su can thiép
cta nguoi van hanh
Ciac xu hwéng phat trién caa tw dong hoa truyén dong dién
- Hoan thién cau trlc ctua dong co dién : Lam ra nhilng dong co dién co
dai diéu chinh rong va dé dang
- Hoan thién cau trac co hoc cua truyén dong dién
- M¢ rong pham vi tng dung cua truyén dong dién
- Tang mirc do tu déng hda caa hé thong
- tng dung cac thanh tuu cdng nghé méi trong linh vure diéu khién
1.3.PHUONG TRINH PONG HQC CUA TRUYEN PONGPIEN
1.3.1. Pdi véi hé truyén dong chuyén dong quay
Ta c6 phuong trinh can bang cong suat cua hé
Pag = Pa - Pe
Trong 46 Pg4: Cong suit do dong co sinh ra dé gay chuyén dong
P, : Cong suat cua phu tai ma dong co phai khic phuc
P4 : CONQ suat dong dic trung cho sy thay doi dong ning

cua hé



Hé quay véi toe do goc 1a  thi dong nang tich liy duoc sé 1a
2

A=J12-
2

trong trudng hop tong quét J phu thudc vao goc quay cua bo phan 1am

viécticla J =f (o) thitaco

2
_dA do o dJ_P

P, = —=Jo—2+@ 2" _p -
T dt 2 dt ¢ ¢
|\/|dg=|\/|d—|\/|c=Jd—“’+“’—d—J

dt 2 dt
‘wzd—a:dt:d—a .
Vi dt @ nén phuong trinh c6 thé viét lai nhu sau

2

Mdgsz—Mc=Jd—a)+w—d—J

dt 2 de

My, =M, —M, =392

Truong hop J = const ta cé ‘ t

Pay 1a phuong trinh dong hoc ddi véi chuyén dong quay. Tir phuong
trinh nay ta co :

1. Mg> 0, Mg> M, hé tang toc khi >0, ham khi <0

2. Mg<0, Mg< M h¢ tang tbc khi <0, hdam khi >0

3. My =0, My =M, day la trang thai lam vi¢c xac lap cia h¢ voi = oy
1.3.2. P6i véi hé truyén dong chuyén dong tinh tién

Tuwong tu nhu chuyén dong quay cong suit dong cua hé duoc tinh

theo cong thuc

d ( mv?
P =
"9 dt( 2 ]

tong quat m = f ( L) trong d6 L 1a quing dwong ma vat dich

chuyén duoc nén ta cd m = f(t)

dv v?dm
p, =mv—o L0
dt 2 dt
. %:v:dt=% s
vi dt V. nén phuong trinh c¢6 thé viét lai thanh



dv v’ dm
p, =mvor 4 L S0
dt ' 2 di
2
F, =F, —F =md/, v dm
dt 2 dL

vay phuong trinh dong hoc cua hé cé dang sau

2
F,-F —mdv, v dm
dt 2 dL

dv
< , Fd - Fc =Mm—
trong truong hop m = const thi ta c6 dt

Trong d6 Fq: luc gay ra chuyén dong
F.: Luc can do vat tao ra
m : Khéi lugng cua vat
v : Van téc chuyén dong
L : Quéng duong dich chuyén duoc cua vat
t : Thoi gian dich chuyén
trong chuyén dong quay néu cho toc do 1a n=v/p thi ta c6 thé tinh doi
nhu sau

2/m n
Q=—=—
60 9,55

1.4 MOMENT CAN
1.4.1 . M6 men can phu thudc vao chiéu chuyén déng

+ M6 men phan khang : La loai mé men ma chiéu cua n6 ludn
chéng lai chiéu chuyén dong nhu mé men ma sat trén truc CAC MAy San Xuat .

Qui udc chiéu &m cia md men tring chiéu duong cua toc do



> £

Mc  Mco - M
Mco Mc

®

Puong 1 1a duong M, khéng phu thudc tée d6 con duong 2 1a dudng

mo men can ty & bac nhat cua téc do
+ M6 men can thé niang : La loai md men can do tai trong sinh ra
trong cac may nang ha , toi , can truc . loai m6é men can nay c6 chiéu khong

phu thudc vao chiéu chuyén dong

4

Mco Mc

y
<

1.4.2. M6 men can phu thudc tri sé toc do
+ M® men can khéng phu thudc toc do
+ M6 men can ty 1& bac nhat téc do
+ M6 men can ty 1& bac hai véi toc do

+ M6 men can ty 1& nghich véi toc do



1.4.3. M6 men can phu thugc vao géc quay
La loai m6é men can xuat hién trong c4c may san xuit cé co cau thanh
gat tay quay nhu cac bom piston , may nén khi ...
1.4.4. M6 men can phu thugc vao hanh trinh
Trong cac co cau nang - van chuyén va nhitnh loai xe tai chuyén dong
trén mat phang nghiéng , md men can khdng nhiing phu thudc vao tdc do dich
chuyén ma con phu thudc vao quing dudng ma vat dich chuyén duoc . Trong
truong hop tong quat md men nay duoc biéu dién nhu sau :
M; = M, + ko
Mg, : gid tri md men can khi hanh trinh =0
k: hésotile
1.4.5. M6 men can phu thugc vao thai gian
+ Phu tai dai han khong d6i
+ Phu tai dai han bién d6i lién tuc
+ Phu tai thay d6i dot bién
+ Phu tai ngan han lip lai
+ Phu tai ngan han
1.5. QUY POI CACPAI LUQNG VE TRUC PONG CO
1.5.1. Tinh quy doi md men can vé truc dong co
Ta phai quy d6i M, vé truc dong co , & day ta can dam bao cong suat

ctia hé trude va sau khi quy doi 1a nhu nhau

M, .o, _ M, .0,
n
M, =M L
n @y
=% oM, =M,
VGi ot 1.n

Trong d6 M, 13 m6 men can tinh cta tang quay di quy ddi vé truc dong co



1.5.2. Quy doi luc can vé truc dong co

Trong so d6 dong hoc ta gia thiét tai trong G sinh ra luc F va 1am cho
khdi niang chuyén dong véi van toc chuyén dong tinh tién 1a v . Tinh toan quy
d6i F¢ vé truc dong co

Truong hop ndy ta cling can dam bao cdng suat cua tai trong khong doi

nhu vay ta co

F.. F..
VM0, > M, =2
n 1.0y
F.
p= L = Mc —_2C P i .
Pat @y 7" véi Plaban kinh quy doi luc phu tai vé truc
dong co

1.5.3. Quy doi tat ca cac mé men quan tinh J , khéi quan tinh m vé truc
dong co

Gia thiét dong co c6 md men quan tinh 1a J4 . Hop toc do gom cé k
banh rang , mdi banh ring ¢c6 mdé men quan tinh 1a J; ,J, .....Jx ,van téc goc la

Wy, Wy .. ,

@ Tang quay c6 mdé men quan tinh J; , tc do goc la
Ta phai quy doi cac dai lugng co hoc trén vé truc dong co, truong hop

nay can dam bao dong ning cua hé khong thay d6i nghia 1a ta c6

2 n 2 2 2 2
w w 0) \' w
Jg 24> 3, 2+ ——+m—=J2
2 1 2

2 2 2
n o2 2 V2
Jg ) d 2+ =S +m— =
T d6 tarat ra L d @y D
inZ&;it :& ) . p:i ,
bit @ “ lacacty so truyéenva  ®¢ 1a ban kinh quy doi

khdi quan tinh m vé truc dong co
J=1J, +ZJH%+Jt%+mp
Iy

1 t

2

Thue té do c6 hop sé ma mé men quan tinh cua dong co ting 1én lan

Vi vay ta co
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J=al, +Jé+mp2

trong cac so6 tay ky thuat thuong cho mé men v ling ctia dong co voi
ky hiéu 12 GD? thi mé men quan tinh J dugc xéac dinh bang cong thic

_ GD?
4

1.6: PAC TINH CUA HE THONGTPTPP
1.6.1. Pinh nghia

J

M&i quan hé giira toc d6 n hodc véi md men sinh ra cia dong co hoic
ciia may san xuat goi 1a dic tinh co ctia dong co hoic may san xuat

Dic tinh co c6 thé viét ¢ hai dang : Ham thuan va ham nguoc

- Ham thuan n = f (M) hoac = f(M)

Ham thuan hay duoc st dung dé danh gia chat luong tinh cua hé
truyén dong dién

- Ham nguoc M = f(n) hoac M = f (w)

Ham nguoc thuong dugc s dung trong viéc tinh toan giai tich
1.6.2. Phén loai dac tinh co

- Pic tinh co tinh : mbi quan hé = f (M) cia dong co trong nhiing
trang thai lam viéc xac lap cua

- Dic tinh co dong : 1a qily tich cac diém c6 toa do ( M, o; ) trong
thoi gian caa qua trinh qua do hay con duoc goi 1a qliy dao pha cua hé

- Dic tinh co dién : La méi quan hé giira tbc do cua dong co va
dong dién phan tng hoic mach dong luc

n="f(l) hoac =1(l)
Dic tinh co dién dung dé danh gida mac do chiu tai cua dong co vé

mat dong dién

Déi voi dic tinh co tinh va dic tinh co dong thi mdi dic tinh lai duoc

chia lam 2 loai

11



- Dic tinh co tu nhién : 1a dic tinh co @ng véi cac thdng sb cua
dong co 1a dinh muc

- bac tinh co nhan tao : 1a dac tinh co thu dugc khi ta thay doi cac
thong s cua dong co
1.6. 3. Pg clrng cua dac tinh co

Do cing cua dic tinh co biéu thi sy thay dbi caa tbe do khi md men

thay ®zi

dM AM
P= 40" re
dM
ﬂA:d_:tg¢
(0]

DPé& dé phan biét thi do ctiing cia dong co ta ky hiéu 1a f con cua may
san xuat 1a B

Hé don vi twong ddi sir dung trong truyén dong dién

Pé thuan tién cho viéc tinh toan thiét ké , hoic so sanh danh gia cac hé
truyén dong dién , nguoi ta thuong st dung hé don vi twong ddi .

Muén biéu dién mot dai luong ndo d6 dudi dang don vi twong doi ta
lay tri s6 cta n6 chia cho tri sé cua dai luong co ban twong tng di chon .
Trong truyén dong dién cac dai luong co ban thudng chon 1a cac dai luong
dinh mirc nhu :

Usm + lam » ®dm » Mam Ram .......

Pé ky hiéu ta ding dau * trén cac dai lugng d6 . Vi du tri s6 twong dbi

cua dién ap
U . U

U=—" U%=—100%
Udm dm
. M=M
twong tu cia dong dien e ; md men Man  va tur thong
o2
(de

12



Khi st dung ta can cha y

- Péi v4i cac may dién mot chiéu kich tir doc 1ap va hdn hop |, tc
d6 co ban 1a wy; VGi cac may dong bo va khong dong bo toe do co ban 1a téc
d6 khéng tai 1y twong ; véi cac may dién mot chiéu kich tir ndi tiép toc do co
ban 1 tc d6 dinh muc

- Pai lugng co ban cua dién tro la dién tré dinh muc

Véi cac may mot chiéu

Ry, = 291 ()

dm
I dm

Véi dong co khong dong bo ro to diy quén thi dién tré dinh muc cua
ro to Rym bao gom dién tro cua cuon day roto & mot pha r, cong véi dién tro
phu Rs mac ndi tiép vao mdi pha sao cho khi roto ding yén , mach stato dit
vao dién ap dinh muc , tan sé dinh mic thi dong & mdi pha c6 tri s6 dinh muc
. Khi roto d4u hinh sao thi tong tré dinh mic & mdi pha l1a

— E2nm (Q)

Z m
“ \/§|2dm

Eonm : sdd gifta 2 vanh gop khi roto dang yén con stato ¢ théng sé

dinh muc
lam : dong dién dinh mic & mdi pha cua roto

do trong cac dong cd khong dé)ng DO X24m<< Zrdm NEN ta €O Ry =

Z2dm
Néu mach roto ddu tam giac thi dién tré' dinh méc & mdi pha tinh
1
2. £ . Rogny = ZRoama
quy doi sang dau sao la 2

Pic tinh co ciia may san xuat
Trong thuc té san xuat ¢ nhiéu loai may san xuat khac nhau , tuy nhién

dic tinh co cua ching c6 thé biéu dién bang biéu thic tong quét sau

Mc = McO+(Mcdm _MCO)(&J
w

dm

13



Trong d6 M, : Md men can trén truc may san xuat tng vai toc @0 nao dé
Mg, : M men can trén truc may san xuét ang véi toe do @=0
Meam : MO men can trén truc may san xuat tng véi tbe do wam
X : 86 ty nhién dic trung cho ting dic tinh
1. V6i x=0 M, = const
bic tinh dang nay thuong cé trong cic co cdu nang ha , cac bang
chuyén ..
2. Voi x=1 Mty I& véi bac nhat toc do
M6 men nay thuong cé trén truc cia may phat dién mot chiéu kich
tir doc 1ap khi 1am viéc véi tai thuan tré , mé men can do ma sat truot sinh ra
3. V6i x=2 M ty I& véi binh phuong tdc do

M6 men can dang nay thudng Xuat hién trong cac bom ly tim , quat gi6

4. Véi x= -1 Mty Ié nghich vai toc do

Thuong ¢ trong cac may cat got kim loai

14



CHUONG 2:
TIM HIEU VE VI PIEU KHIEN AT89C51

2.1 GIOI THIEU CAU TRUC PHAN CUNG 8051
2.1.1. So d6 chan 8051

8051 1a IC vi diéu khién (Microcontroller) do hang Intel san xuét. 1C
nay cé dic diém nhu sau:

- 4k byte ROM,128 byte RAM

- 4 Port 1/0 8 hit.

- 2 by dény/ dinh thoi 16 bit.

- Giao tiép nai tiép.

- 64k byte khdng gian b nhé chuong trinh mé rong.

- 64k byte khdng gian bo nha dir ligu mé rong.

- Mot bo xur ly luan 1y (thao tac trén cac bit don).

- 210 bit duoc dia chi hda.

- Bo nhan / chia 4.

So lwgc vé cac chan cua 8051:

15



u2 QT

ﬂ% P0O.0O/ADO & P2.0/A8 %ﬂ
U—==— P0.1/AD1 > P2.1/A9 55—
EIT P0O.2/AD2 P2.2/A10 Tﬂ
El? P0O.3/AD3 P2.3/A11 TEI
EIT P0.4/AD4 P2.4/A12 TEI
EIT PO.5/AD5 P2.5/A13 Tﬂ
U—=5— P0.6/AD6  P2.6/A14 55—
O0——=— pP0.7/AD7 P2.7/A15 |—0

U—; P1.0 P3.0/RXD %ﬂ
D_s P1.1 P3.1/TXD Tﬂ
O—=3— P1.2 P3.2/INTO [—5—H
ﬂ—5 P1.3 P3.3/INT1 Tﬂ
U—E P1.4 P3.4/T0 Tﬂ
O——— P1.5 P3.5T1 g =
D—B P1.6 P3.6/WR Tﬂ
O— P1.7 P3.7/RD p—04
EI%MTAU ALE/PRQOG %ﬂ
O———P xTAL2 PSEN =10

o—31d EA/vPP

(|
=
o—=2 RST O

=

AT89C51 Nll

2.1.2. Chirc nang cua cac chan 8051

Port 0: tir chan 32 dén chan 39 (P0.0 _P0.7). Port 0 ¢ 2 chirc ning:
trong céc thiét ké cd nho khdng ding bd nhé mé rong né cé chic nang nhu
cac duong 10, ddi voi thiét ké 16n c6 bo nhé mé rong nd duoc két hop gitra
bus dia chi va bus dir liéu.

Port 1: tir chan 1 dén chan 9 (P1.0 _ P1.7). Port 1 la port 10 dung cho

giao tiép vai thiét bi ngoai néu can.

16



Port 2: tir chan 21 dén chan 28 (P2.0 _P2.7). Port 2 1a mét port cd tac
dung kép dung nhu cac dudng xuit nhap hoic 1a byte cao cua bus dia chi doi
véi cac thiét bi dung bd nhg mé rong.

Port 3: tir chan 10 dén chan 17 (P3.0 _ P3.7). Port 3 14 port c6 tac dung
kép. Cac chan caa port nay cd nhiéu chiic ning, co cong dung chuyén doi c6

lién hé dén cac dic tinh dic biét cua 8051 nhud bang sau

Bit Tén Chitc nang chuyén doi
Ngo vao dir liéu nai tiép.
P3.0 |RXD i ) L
Ngo xuat dir liéu noi tiép.
P31 |TXD ‘ . ,
Ngd vao ngit cimg thi 0.
P32 |INTO ST ?
i Ngé vao ngat cimg that 1.
P33 |INTI ‘ iy ,
D34 0 Ngo vao TIMER/ COUNTER that 0.
Ngo vao cua TIMER/ COUNTER thir
P3.5 T1 .
P3.6 | WR\ , , , ,
| Tin hiéu ghi di liéu 1én bé nhé ngoai.
P3.7 | RD\ - o - -
Tin hiéu doc bé nho dir liéu ngoai.

PSEN (Program store enable):

PSEN Ia tin hiéu ngd ra c6 tac dung cho phép doc b nhd chuong trinh
ma& rong va thudng dugc ndi dén chan OE\ cua Eprom cho phép doc céc byte
ma lénh.

PSEN ¢ mic thap trong thoi gian 8051 lay Iénh. Cac ma lénh cua
chuong trinh dugce doc tir Eprom qua bus dit liéu, duoc chdt vao thanh ghi
Iénh bén trong 8051 dé giai ma lénh. Khi 8051 thi hanh chuong trinh trong
ROM noi PSEN & muc cao.

ALE (Address Latch Enable):

Khi 8051 truy xuét bd nhd bén ngoai, Port 0 ¢ chirc nang 1a bus dia
chi va dit liéu do d6 phai tach cac duong dir liéu va dia chi. Tin hiéu ra ALE ¢

chan tha 30 dung lam tin hiéu diéu khién dé giai da hop cac duong dia chi va
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dir liéu khi két ndi ching vai IC chét.Chan tin hiéu cho phép chét dia chi dé
truy cap bd nhd ngoai, khi On — chip xuét ra byte thap cua dia chi. N6 c6 thé
duoc dung cho cac b Timer ngoai hoac cho muc dich tao xung Clock

Tin hiéu ¢ chdn ALE la mét xung trong khoang thoi gian port 0 dong
vai trd 13 dia chi thap nén chét dia chi hoan toan tu dong.

EA (External Access): Cho phép On — chip truy cap bé nhd chuong
trinh ngoai khi EA=0, néu EA=1 thi On-chip s& l1am viéc vai bo nhé chuong
trinh noi tru

Tin hiéu vao EA & chan 31 thudong dugc mac 1én mac 1 hoic muc O.
Néu ¢ murc 1, 8051 thi hanh chuong trinh tir ROM ndi.Néu & mac 0, 8051 thi
hanh chuong trinh tir b nhé mé rong. Chan EA dugc lay 1am chan cap nguon
21V khi lap trinh cho Eprom trong 8051.

RST (Reset): Khi ngd vao tin hiéu nay dwa 1én mac cao it nhat 2 chu
Ky may, cac thanh ghi bén trong dwoc nap nhiing gia tri thich hop dé khoi
dong hé thdng. Khi cap dién mach phai tu dong reset.

Cac ngd vao bg dao dong X1, X2:

— XTALL1: chan vao mach khuéch dai dao dong

— XTAL2: chan ra tir mach khuéch dai dao dong

Bo tao dao dong duogc tich hop bén trong 8051.Khi sir dung 8051,
nguoi ta chi can ndi thém tu thach anh va cac tu. Tan sé tu thach anh thuong
la 12 Mh

— VCC : cung cap ngudn cho On-chip

— GND: ndi méat

Cac thanh ghi chic nang dac biét khac:

Céc thanh ghi chic nang dac biét 1a cac thanh ghi dam nhiém cac chuc
nang khac nhau trong chip. Chung nam & RAM bén trong chip chiém ving
khong gian bo nhd 128bytes duge dinh dia chi tir 80h dén Ffh.
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— Thanh ghi tich Iy (ACC):

day 1a thanh ghi quan trong trong chip, ding dé luu trir cAc toan hang
va két qua cua phép tinh. Thanh ghi ACC dai 8 bit, c6 dia chi 14 EOh trong
SFR.

— Thanh ghi B:

thanh ghi thuong st dung khi thuc hién cac phép toan nhan, chia. Doi
véi cac 1énh khac, thanh ghi B ¢6 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, co dia chi trong SFR la 81h, gia tri cua no
duogc ting ty dong trude khi thuc hién céc 1énh CALL, PUSH. Ngin xép c6
thé dat bat ¢t noi nao trong RAM cuia chip, nhung sau khi khoi dong lai ngan
xép thi con tré ngan xép mac dinh sé tro téi dia chi khoi dau 12 07h, vay ngin
xép s& duoc tao ra bat dau tur 08h.

— Con tro dir liéu :

la thanh ghi dai 16 bits, gom hai thanh dai 8 bits hop lai la thanh ghi
byte cao DPH va thanh ghi byte thip DPL. Con tr6 dit liéu c6 thé sir dung nhu
la thanh ghi 16 bits hodc hai thanh ghi 8 bits doc lap. Trong SFR thanh ghi
DPH c6 dia chi 1a 83h, con thanh ghi DPL c6 dia chi la 82h.

— Thanh ghi PSW:

la thanh ghi dai 8 bits, c6 dia chi trong SFR a DOh. Thanh ghi PSW dung
dé chira thong tin vé trang thai chuong trinh. Mdi bit cia PSW dam nhiém mot
chirc nang cu thé. Thanh ghi nay dugc phép truy cap & dang muc bit.

—  Thanh ghi PCON : thanh ghi diéu khién nguén.

—  Thanh ghi IE: thanh ghi cho phép ngat
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2.1.3. Céu truc bén trong cia 8051
2.1.3.1. So @6 khéi bén trong 8051

INTI
IMNTO
SERIAL PORT
TIMER 0
TIMER 1
TIME 2
128 byte ROM TIMER 2 |4
RAM 4K: 8031
8051\8052 4K: 8051 <
YYYYYY EPROM TIMER1
INTERRUPT OTHER 128 byte 4K: 8951 <
TIMER]1
CONTROL REGISTER RAM
CPU
BUS SERIAL
CONTROL |mssssssl-| /O PORT PORT
OSCILATOR -
_||:||_ EA\ — —» ATLE\ I I
1 1 ] |, PSEN\ P,P, P, P, &
RST Address\Data TXD RXD
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2.1.3.2. Khao sat cac khéi nhé bén trong 8051:

T6 chirc bd nhé:

Rum?_fm_m FO |F7 [F6 [F5 [F4 [F3 [F2 [F1 [FO
“ E0 |E7 |E6 |E5 |E4 |E3 |E2 |El1 |EO

oF |7F |7E | |7¢ |78 |74 |70 |78 | |[D0 [D7 [D6 [6D [6C [6B [6A |69 |68

3E |77 |76 |75 |74 |73 |72 |71 |70
b TeF T6E T80 [6c T68 64 oo Jes] B8 |- |- |- [BC [BB |BA [BY |BS
2C |67 |66 |65 |64 |63 |62 |61 |60
)B_|SF_|5E |SD |5C [5B |5A |50 |58 B0 |[B7 [B6 [B5 |B4 |B3 [B2 |Bl |BO
3A |57 |56 |55 |54 |55 |52 |51 |50
29 |4F |4F 4D [4C |4B |44 |49 |48 | [ag [AF [AE [AD [AC [AB [AA [A9 [AS
28 |47 |46 |45 [ [43 |42 [41 |40

27 |3F |3E |3D |3C [3B |3A |39 |38
% 137 136 T35 T34 (33 112 131 130 A0 A7 [A6 [A5 [A4 [A3 [A2 [A1 A0
25 |2F |2E |2D [2C [2B |2A |20 |8 _
24 [27 |26 (25 [24 |23 |22 |21 |20 99 Khoéng co dia chi héa timg bit

23 [1F J1E [1D [IC [1B [1A [190 [i8 98 [9F [9E [9D [9C [9B [9A [99 [os
2 |17 |16 |15 |14 |13 |12 |11 |10

21 |OF |OE |0D [0C |0B |0A |00 |08
20 |07 |06 |05 |04 |05 |02 |01 |00

90 [ 97 [96 |95 [94 [93 |92 |91 [90

BA}\]P"K_?, 8D Khéng dieoc dia chi héa timg bit

18 8C Khéng droc dia chi hoa timg bat

17 8B Khéng dwoc dia chi héa timg bit

BANK 2 = - IR -

10 8A Khéong degc dia ch; hoa timg bit

OF 89 Khéng dweec dia chi hoa timg bat
BANK 1 88 | 8F [8E [8D [8C [sB [sA [89 [ss

g§ 87 Khéng diroc dia chi hda timg bit

Bank thanh ght 0 ( mac dinh cho RO-R7) 83 Khéng duoc dia chi héa timg bit

2 Khéng dueoc dia chi hda timg bit

CAU TRUC RAM NOI 81 Khéng duroc dia chi hda timg bit
80 |87 [86 [85 |84 |83 [82 [81 |80

THANH GHI CHUC NANG DAC BIET

B6 nhd bén trong 8051 bao gdm ROM va RAM. RAM bao gom nhiéu
thanh phan: phan luu trir da dung, phan luu trir dia chi hoa ting bit, cac bank
thanh ghi va cac thanh ghi chirc nang dac biét.

8051 c6 bo nh¢ theo cau trdc Harvard: cd nhiing viing nhé riéng biét

cho chuong trinh va dit liéu. Chuong trinh va dir liéu cd thé chira bén trong
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8051 nhung 8051 van c6 thé két néi véi 64 k byte bd nhé chuong trinh va 64
k byte bo nhé dix liéu mé rong.

Ram bén trong 8051 dugc phan chia nhu sau:

- Cac bank thanh ghi c6 dia chi tir 00H dén 1Fh.

- Ram dia chi hda timg bit c6 dia chi tir 20H dén 2FH.

- Ram da dung tir 30H dén 7FH.

- Céc thanh ghi chirc nang dac biét tir SOH dén FFH.

-Ram da dung:

Moi dia chi trong ving ram da dung déu cé thé duoc truy xuat tu do
dung kiéu dia chi truc tiép hay gian tiép. Vi du dé doc noi dung 6 nhé & dia
chi 5FH cta ram ngi vao thanh ghi tich liiy A : MOV A,5FH.

Hoac truy xuat dung cach dia chi gian tiép qua RO hay R1. Vi du 2 1énh
sau s€ thi hanh cung nhiém vu nhu 1énh & trén:

MOV RO, #5FH

MOV A, @RO

-Ram c6 thé truy xuat tirng bit:

8051 chura 210 bit dugc dia chi hoa tung bit, trong d6 128 bit chia &
cac byte c6 dia chi tir 20H dén 2FH, cac bit con lai chtra trong nhém thanh ghi
chirc nang dac biét.

Ytudng truy xuét ting bit bang phan mém 1a mot dic tinh manh cuaa vi
diéu khién n6i chung. Cac bit c6 thé duoc dit, x6a, and, or,... voi 1 1énh don.
Ngoai ra cac port ciing c6 thé truy xuat duoc timg bit 1am don gian phan mém
Xuat nhap ting bit.

Vi du dé dit bit 67H ta ding Iénh sau: SETB 67H.

-Cac bank thanh ghi:

Bo6 Iénh 8051 hd tro 8 thanh ghi c6 tén 1a RO dén R7 va theo mac dinh
(sau khi reset hé thong), cac thanh ghi nayo cac dia chi 00H dén 07H. lénh
sau day s€ doc ndi dung ¢ dia chi 05H vao thanh ghi tich liiy: MOV A, R5.
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Pay 1a lénh 1 byte dung dia chi thanh ghi. Tuy nhién c6 thé thi hanh
bang lénh 2 byte dung dia chi truc tiép nam trong byte thir 2: MOV A, 05H.

Lénh dung cac thanh ghi RO dén R7 thi s& ngan hon va nhanh hon
nhiéu so véi 1énh tuong Gmg dung dia chi tryc tiép.

Bank thanh ghi tich cuc bang cach thay doi cac bit trong tir trang thai
chuong trinh (PSW). Gia si thanh ghi thir 3 dang duoc truy xuat, Iénh sau ddy s&
di chuyén noi dung cta thanh ghi A vao 6 nhé ram c6 dia chi 18H: MOV RO, A.

Cac thanh ghi c6 chirc nang dac biét:

8051 cd 21 thanh ghi chuc nang dac biét (SFR: Special Funtion
Register) & viing trén cua RAM néi tir dia chi 80H dén FFH.

Chu y: tat ca 128 dia chi tir 80H dén FFH khong duoc dinh nghia, chi
c6 21 thanh ghi chic nang dic biét duoc dinh nghia san cac dija chi.

-Thanh ghi trang thai chwong trinh:

Thanh ghi trang thai chuong trinh PSW (Program Status Word )¢ dia
chi DOH chtra céc bit trang thai nhu bang sau:

Bit Ky hiéu | BPia chi Y nghia
i Co nho
PSW.7 CY D7H o
) Co& nhé phu
PSW.6 AC D6H .
Co0
PSW.5 FO D5SH

Bit 1 chon bank thanh ghi
Bit 0 chon bank thanh ghi
00=bank 0: dia chi 00H - 07TH
Ol=bank 1: d&a chi 08H — OFH
10=bank 2: dia chi 10H — 1FH
11=bank 3: dia chi 18H —1FH

PSW.4 RS1 D4H
PSW.3 RSO D3H

Co tran
PSW.2 oV D2ZH
Dar trie
PSW.1 _ DIH , , .
C¢ parity chan 1&.
PSW.0 P DOH
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+ Co nhe:

C =1 néu phép toan cong co tran hoic phép toan trir cé muon va nguoc
lai C = 0. Vi du néu thanh ghi A c6 gia tri FF thi Iénh sau:

ADD A, #1

Phép cong nay co tran nén bit C = 1 va két qua trong thanh ghi A = 00H

Co nhé 6 thé xem 1a thanh ghi 1 bit cho céac 1énh luan Iy thi hanh trén
bit. ANL C, 25H

+ C6 nh¢ phu:

Khi cong cac s6 BCD, ¢ nhé phu AC = 1 néu két qua 4 bit thap trong
khoang 0AH dén OFH. Nguoc lai AC = 0.

+ Co 0: Co 0 la mot bit co da dung danh cho cdc ing dung cua nguoi

dung.
+ C4c bit chon bankthanh ghi truy xuat: Céc bit chon bank thanh ghi (RSO
va RS1) xé4c dinh bank thanh ghi duogc truy xuit. Chung dugc x06a sau khi
reset hé thong va duoc thay d6i bang phan mém néu can. Vi du Iénh sau cho
phép bank thanh ghi 3 va di chuyén noi dung cia bank thanh ghi R7 (dia chi
bye 1FH) vao thanh ghi A: SETB RS1 SETB RSO MOV AR7
-Thanh ghi B: Thanh ghi B ¢ dia chi FOH dugc dung cung véi thanh ghi tich
liy A cho cac phép toan nhan va chia. Lénh MUL AB sé nhan cac gia tri
khdng dau 8 bit trong A va B rdi tra két qua vé 16 bit trong A (byte thap) va B
(byte cao). Lénh DIV AB sé& chia A cho B rdi tra két qua nguyén trong A va
phan du trong B. thanh ghi ciing c6 thé xem nhu thanh ghi dém da dung.

-Con tré ngin xép: Con tré ngin xép SP 1a mot thanh ghi 8 bit ¢ dia
chi 18H. NO chtra dia chi cta byte dir licu hién hanh trén dinh cta ngan
xép.Céc Iénh trén ngin xép bao gém céc 1énh cat dir liéu vao ngin xép va lay
dir liéu ra khoi ngin xép. Lénh cit dix liéu vao ngin xép s& 1am ting SP trudc
khi ghi dix liéu va Iénh Iy dir liéu ra khoi ngan xép sé lam giam SP. Ngin xép

cta 8051 duoc gitr trong ram noi va gisi han cac dia chi ¢ thé truy xuat bang
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dia chi gian tiép, chung 1a 128 byte dau cua 8051 Dé khoi dong SP véi ngin
Xép bat dau tai dia chi 60 H, c4c 1énh sau day duoc ding: MOV SP #5FH Khi
reset 8051, SP s& mang gid tri mac dinh 12 07H va dit liéu dau tién s& dugc cat
vao 6 nhd ngin xép c6 dia chi 1a 08 H. Ngin xép duogc truy xuat tryc tiép
bang cé4c lénh PUSH va POP dé luu trir tam thoi va lay lai dix liéu hoic truy
Xuat ngam bang Iénh goi chuong trinh con ACALL,LCALL va céc 1énh tro vé
(RET. RETI) dé luu trix gia tri cua bo dém chuong trinh khi bat dau thyc hién
chuwong trinh con va lay lai khi két thic chuwong trinh con.
-Con tré dir liéu Con tro dit lisu DPTR dugc dung dé truy xuat bo nhé ngoai
la mot thanh ghi 16 bit ¢ dia chi 82H (DPL: byte thap) va 83H (DPH: byte
cao). 3 Iénh sau sé ghi 55H vao ram ngoai ¢ dia chi 1000H:

MOV A#55H MOV DPTR, #1000H MOVX @DPTRA
-Cac thanh ghi port xuat nhap: Céc port cua 8051 bao gém port 0 ¢ dia chi
80H, port 1 & dia chi 90H, port 2 & dia chi AOH, va port3 & dia chi BOH. tat ca
cac port nay déu cd thé truy xuat timg bit nén rat thuan tién trong kha ning
giao tiép.
-Céc thanh ghi timer: 8051 c6 chtra 2 bo dinh thoi/ dém 16 bit dugc ding
cho viéc dinh thoi hoac dém su kién. Timer 0 & dia chi 8AH (TLO: byte thap)
va 8CH (THO: byte cao). Timer 1 & dia chi 8BH (TL1: byte thap) va 8DH
(TH1: byte cao). Viéc khai dong timer dugc Set boi Timer Mode (TMOD) 6
dia chi 89H va thanh ghi diéu khién timer (TCON) & dia chi 88H, chi c6
TCON duoc dia chi héa ting bit.
-Cac thanh ghi port ndi tiép: 8051 chira mot port néi tiép danh cho viéc trao
d6i thdng tin véi cac thiét bi ndi tiép nhu may tinh, modem hoic giao tiép noi
tiép voi cac 1C khac. Mot thanh ghi goi 12 bo dém dix liéu ndi tiép (SBUF) ¢
dia chi 99H s& giir ca 2 dit liéu truyén va dit liéu nhan.Khi truyén dit liéu thi
ghi Ién SBUF, khi nhan dir liéu thi doc SBUF.Cac mode van hanh khac nhau
duoc lap trinh qua thanh ghi diéu khién port néi tiép SCON ¢ dia chi 98H.
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-C4c thanh ghi ngat: 8051 cd cau tric 5 ngudn ngat, 2 mic vu tién. Cac ngat
bi cam sau khi reset hé thdng va s& dugc cho phép bang viéc ghi thanh ghi
cho phép ngit (IE) ¢ dia chi A8H, ca 2 thanh ghi duoc dia chi hoa ting bit.
-Thanh ghi diéu khién cong suit: Thanh ghi diéu khién cong suat (PCON) &
dia chi 87H chira cac bit diéu khién.

-Tin higu Reset: 8051 c6 ngd vao reset RST tac dong ¢ muac cao trong
khoang thoi gian 2 chu Ky, sau d6 xudng muc thap dé 8051 bat dau lam viéc.
RST c¢6 thé kich bang tay bang mét phim nhan thuong mé, so dd mach reset

nhu hinh trén (hinh a) sau khi reset hé théng dugc tom tat nhu sau:

Thanh ghi Na1 dung
Pém chwong trinh PC 0000H
Thanhghi tich lny A 00H
Thanh ghi B 00H
Thanh ghi trang thai 00H
SP 07TH
DPTR 0000H
Port 0 dén Port 3 FFH
P XXX0000B
IE 0XX00000 B
Cac thanh ghi dinh thoi 00H

Thanh ghi quan trong nhat 1a thanh ghi bo d¢ém chuong trinh PC duoc
Reset tai dia chi 0000H. Khi ngd vao RST xuéng mirc thap, chuong trinh ludn
bat dau tai dia chi 0000H ctia bo nhé chuong trinh.N6i dung cia Ram trong

chip khdng bi hay dbi bai tac dong ciia ngd vao Reset
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2.1.4.Hoat dong thanh ghi TIMER

8051 c6 hai timer 16 bit, mdi timer c6 bon ché do 1am viéc. Nguoi ta str
dung cac timer dé:

- binh khoang thoi gian.

- Bém su kién.

- Tao tdc @6 baud cho port néi tiép trong 8051.

Trong c&c tng dung dinh khoang thoi gian, nguoi ta lap trinh timer ¢
nhitng khoang déu din va dat co tran timer.Co duoc dung dé dong b hoa
chuong trinh dé thuc hién mot tac dong nhu kiém tra trang thai cua cac ngd
vao hoic gui sy Kién ra cac ngdra. Cac wng dung khéc c6 thé st dung viéc tao
xung nhip déu dan cua timer dé do thoi gian tréi qua gitra hai sy kién (vi du
do do rong xung ).

Truy xuat cac timer caa 8051 dung séu thanh ghi chirc ning dac biét

cho trong bang sau:

SFR Muc Dich Dia chi Dia chi hoa timg bit
TCON | biéu khién Timer 88H Cé

TMOD | Ché @6 Timer 89H Khong

TLO Byte thap ctia Timer 0 | 90H Khong

TL1 Byte thap ctia Timer 1 | 91H Khong

THO Byte cao cua Timer 0 | 92H Khong

TH1 Byte cao cua Timer 1 | 93H Khong

Cac thanh ghi clntc nang cua timer trong 8031.

Thanh ghi ché d@ timer (TMOD): Thanh ghi TMOD chira hai nhém

4 bit dung dé dit ché d6 1am viéc cho Timer 0, va Timer 1.
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Bit Tén Timer Mo ta

Bit mo cong. khi 1én 1 timer chi chay khi INT1 & nmtc
7 GATE 1
cao

Bit chon ché dé Count/Timer

6 C/T 1 1= bo dém su kién

0 = b dinh khoang thoi gian
5 M1 1 Bit 1 cua ché @6 mode
4 MO 1 Bit 0 ctia ché d6 mode

Bit mé cong. khi 1én 1 timer chi chay khi INTO & nute
3 GATE 0

cao
2 C/T 0 Bit chon ché dé Count/Timer
1 M1 0 Bit 1 cua ché do mode
0 MO 0 Bit 0 cua ché do mode

Toém tat thanh ghi chite nang TMOD.

Thanh ghi diéu khién timer(TCON) Thanh ghi TCON chta cac bit

trang thai va cac bit diéu khién cho Timer 1, Timer O.

Bit Ky hiéu |Diachi Mo ta

C& bao tran timer 1. Pt bai phan ctmg khi tran.
TCON.7 TF1 8FH | dugc xéa boi phan mém, hodc phan ctmg khi bo

xit Iy chi dén chwrong trinh phuc vu ngat.

Bit diéu khién timer 1 chay dit xo6a bang phan
TCON.6 | TRI 8EH .- ,
mem dé cho timer chay ngung.
TCON.5 TFO 8§DH [& bao tran Timer 0.

TCON.4 TRO 8CH Bit diéu khién Timer 0 chay

C& canh ngat 1 bén ngoai. Pat bo1 phan cung khi

phat hién mot canh xuong ¢ INT1 xo6a bing
TCON.3 IE1 8§BH L . _ L
phan meém hoac phan cvmg khi CPU chi den

churong trinh phuc vu ngat.

C¢ kiéu ngat 1 bén ngoai. Dat xéa bang phan

TCON.2 IT1 SAH mém dé ngit ngoai tich curc canh xudng /mirc
thap.

TCON.1 IEO 89H Cé& canh ngat 0 bén ngoai

TCON.O | ITO 88h Co kiéu ngat 0 bén ngoai

Tém tit thanh ghi chnre nang TCON
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Khéi dong va truy xuat thanh ghi timer:

Thong thuong cac thanh ghi duoc khoi dong mot lan dau o chuong
trinh dé dat & ché do 1am viéc dang. Sau d6, trong than chwong trinh, cac
thanh ghi timer duoc cho chay, dimg, cac bit dugc kiém tra va xda, c4c thanh
ghi timer dugc doc va cap nhat.... theo doi hoi cac ing dung. TMOD la thanh
ghi thi nhat duoc khai dong vi né dit ché d6 hoat dong. Vi du, cac lénh sau
khoi dong Timer 1 nhu timer 16 bit (ché d6 1) c6 xung nhip tir bo dao dong
tén chip cho viéc dinh khoang thoi gian:

MOV TMOD, #1B

Lénh nay sé dat M1 =1vaMO=0chochédo 1, C/ T=0vaGATE=0
cho xung nhip noi va x6a cac bit ché do Timer 0. Di nhién, timer khong that
su bat dau dinh thoi cho dén khi bit diéu khién chay TR1 dugc dat 1én 1.

Néu can s6 dém ban dau, cac thanh ghi TL1/TH1 ciing phai dugc khoi
dong. Mot khoang 10007 s ¢6 the duoc khoi dong bang cach khoi dong gia tri
cho TH1/TL1 la FFOCH:

MOV TL1, #9CH MOV TH1, #0FFH

Réi timer duoc cho chay bang cach dit bit diéu khién chay nhu sau:
SETB TR1 Co béo tran duoc tu dong dat 18n 1 sau 10001 s. Pan mém c6 thé
doi trong 100 [J s king cach dung 1énh r& nhanh c6 diéu kién nhay dén chinh
no trong khi co bao tran chua dugc dat 1én 1:

WAIT: JNB TF1, WAIT

Khi timer tran, can dirng timer va x6a co bao tran trong phan mém:

CLRTR1
2.1.4.1. Ngit ( INTERRUPT)

Mot ngat 1a su xay ra mot diéu kién, mot sy kién ma né gay ra treo tam
thoi thoi chuong trinh chinh trong khi diéu kién d6 duoc phuc vu bai mot
chuong trinh khac. Cac ngat dong mot vai trd quan trong trong thiét ké va cai

dit cac ung dung vi diéu khién. Chang cho phép hé théng dap tng bat dong
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bo véi mot su kién va giai quyét su kién d6 trong khi mot chuong trinh khéc
dang thuc thi.

T6 chirc ngit caa 8051: C6 5 ngudn ngat & 8031: 2 ngat ngoai, 2 ngat tir
timer va 1 ngét port ndi tiép. T4t ca cac ngit theo mic nhién déu bi cdm sau
khi reset hé thong va dugc cho phép ting cai mot bang phan mém. Khi cé hai
hodc nhiéu ngit ddng thoi, hoic mot ngat xay ra khi mot ngat khac dang duoc
phuc vy, ¢6 ca hai su tuan ty hoi vong va so douu tién hai mirc dung dé xac
dinh viéc thuc hién cac ngat.Viéc hoi vong tuan ty thi ¢ dinh nhung wu tién
ngat thi co thé lap trinh duoc.

- Cho phép va cam ngit :M&i ngudn ngat duoc cho phép hoic cdm ngat qua
mot thanh ghi chirc nang dat biét c6 dinh dia chi bit IE ( Interrupt Enable :
cho phép ngat ) & dia chi A8H.

Bit Ky hiéu | Dia chi bit Mo ta

IE.7 EA AFH Cho phép / Cam toan bé

IE.6 B AEH Khoéng dwge mo ta

IE.5 ET2 ADH Cho phép ngat tir Timer 2 (8052)

IE4 ES ACH Cho phép ngit port ndi tiép

IE.3 ETI ABH Cho phép ngat tir Timer 1

IE.2 EX1 AAH Cho phép ngit ngoai 1

IE.1 ETO A9H Cho phép ngat tir Timer 0

IE.0 EX0 A8H Cho phép ngat ngoai 0
Tém tat thanh ghi IE

- C4c congit :
Khi diéu kién ngat xay ra thi (ng vai tirng loai ngat ma loai co d6 duoc

dit 18n mot dé xéac nhan ngat.
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Ngit Co Thanh ghi SFR va vi tri bit
Bén ngoai 0 IEO TCON.1
Bén ngoai 1 IE1 TCON.3
Timer 1 TF1 TCON.7
Timer 0 TFO TCON.5
Port néi tiép TI SCON.1
Port néi tiép RI SCON.0
Cac loai c& ngit

- Cac vectongit
Khi chap nhan ngat, gia tri duoc nap vao PC duoc goi la vector ngat.

N6 1a dia chi bt dau caa ISR cho ngudn tao ngét, cac vector ngat dugc cho &

bang sau :
Ngit Co Dia chi vector

Reset hé thong RST 0000H
Bén ngoai 0 IEO 0003H
Timer 0 TFO 000BH

Bén ngoai 1 IE1 0013H
Timer 1 TF1 001BH

Port noi tiép TIvaRI 0023H
Timer 2 002BH

Vector reset hé thong (RST ¢ dia chi 0000H) dugc dé trong bang nay vi
theo nghia ndy, n6 giéng ngat : N6 ngat chuong trinh chinh va nap cho PC gia
tri mai.

2.1.5. Toém tit tap Iénh cia 8951
Céac chuong trinh duoc cdu tao tir nhiéu lénh, ching dugc xay dung

logic, sy ndi tiép cua céc lénh duoc nghi ra mot cach hiéu qua va nhanh
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chéng, két qua cua chuong trinh kha thi. Tap l1énh ho MSC-51 duoc su kiém
tra cia cac mode dinh vij va céc 1énh cia chung c6 cac Opcode 8 bit. Diéu nay
cung cap kha ning 28= 256 1énh dugc thi hanh va mot [énh khong duge dinh
nghia.Vai 1énh ¢6 1 hoac 2 byte boi dir liéu hoac dia chi thém vao Opcode.
Trong toan bo cac Iénh c6 139 1énh 1 byte, 92 1énh 2 byte va 24 Iénh 3 byte.
2.1.5.1. Cac mode dinh vi (Addressing Mode) :

Cac mode dinh vi 1a mot b phan thdng nhat cua tap 1énh.Ching cho
phép dinh rd ngudn hoidc noi goi téi cua dir lieu & cac duong khac nhau tly
thugc vao trang thai caa nguoi lap trinh. 8951 ¢6 8 mode dinh vi dugc dung
nhu sau:

Thanh ghi.

Truyc tiép.

Gian tiép.

Tuc thoi.

Tuong ddi.

Tuyét doi.

Dai.

binh vi.

Sw dinh vi thanh ghi (Register Addressing):

C6 4 day thanh ghi 32 byte dau tién cia RAM dit liéu trén Chip dia chi
00H - 1FH, nhung tai mot thoi diém chi c6 mot ddy hoat dong céac bit PSW3,
PSW4 cua tir trang thai chuong trinh s& quyét dinh day nao hoat dong.

Cac lénh dé dinh vi thanh ghi dugc ghi mat ma bang cach dung bit
trong sd thap nhat cua Opcode 1énh dé chi mot thanh ghi trong ving dia

chitheo logic nay. Nhu vay 1

| | | |
Opcode n n n

32



ma chac niang va dia chi hoat dong c6 thé duoc két hop dé tao thanh
mét 1énh ngan 1 byte nhu sau: Register Addressing. Mot vai 1énh ding cu thé
cho 1 thanh ghi ndo d6 nhu thanh ghi A, DPTR.... md Opcode ty n6 cho biét
thanh ghi vi cac bit dja chi khdng can biét dén.

Sy dinh dia chi truc tiép (Direct Addressing): Su dinh dia chi tryc tiép
c6 thé truy xuét bat ky gia tri ndo trén Chip hoic thanh ghi phan cang trén
Chip. Mt byte dia chi truc tiép duoc dua vao Opcode dé dinh rd vi tri duoc

dung nhu sau:

Direct Addressing
| | | | | | I

Direct Addressing TUy thudc cac bit bac cao cua dia chi truc tiép ma mot
trong 2 viing nhé duoc chon. Khi bit 7 = 0, thi dia chi truc tiép & trong khoang O -
127 (O0H - 7FH) va 128 vi tri nhg thap cia RAM trén Chip duoc chon.

Tat ca cac Port 1/0, cac thanh ghi chic niang dic biét, thanh ghi diéu
khién hoac thanh ghi trang thai bao gio ciing dugc quy dinh céac dia chi trong
khoang 128 - 255 (80 - FFH).Khi byte dia chi truc tiép nam trong gidi han
nay (g vai bit 7 = 1) thi thanh ghi chirc nang dac biét duoc truy xuat. Vi du
Port 0 va Port 1 dugc quy dinh dia chi truc tiép 1a 80H va 90H, PO, P1 14 dang
thie rGt gon thuat nhé cua Port, thi su bién thién cho phép thay thé va hiéu
dang thuac rat gon thuat nhé caa chiing. Chang han lénh: MOV P1, A sy bién
dich s& xac dinh dia chi truc tiép cua Port 1 1a 90H dit vao hai byte cua lénh
(byte 1 cua port 0).
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Sw dinh vi dia chi gian tiép (Indirect Addressing):

Su dinh dija chi gian tiép duoc tuong trung boi ky hiéu @ duoc dat
truéc RO, R1 hay DPTR. RO va R1 c6 thé hoat dong nhu mét thanh ghi con
tré ma ndi dung cuaa né cho biét mot dia chi trong RAM ndi ¢ noi ma dix liéu
duoc ghi hodc duge doc. Bit ¢6 trong sd nho nhat caa Opcode Iénh s& xac
dinh RO hay R1 dugc dung con tro

Pointer.

| | | | | [
Opcode

Sw dinh dia chi tic thoi (Immediate Addressing):

Su dinh dia chi tac thoi dugc tuong trung boi Ky hiéu # dugce dung
truedc mot hang s6, 1 bién ky hiéu hoac mot biéu thirc s6 hoc dugc sir dung
boi cac hang, cac ky hiéu, céc hoat dong do ngudi diéu khién. Trinh bién dich
tinh toan gia tri va thay thé dir liéu tac thoi. Byte Iénh thém vo chia tri s6 di
liéu tirc thoi nhu sau:

Sw dinh dia chi twong d6i:

| I I I I I I
Opcode

[ [ [ [ [ I
| Immediate Data
I I I I I I I
| [ [ [ [ [ I
Opcode
I I I I I I I

| I I I I I I
Relative Offset
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Su dinh dia chi twong ddi chi sir dung véi nhitng 1énh nhay nao d6. Mot
dia chi twong ddi (hodc Offset) 1a mot gia tri 8 bit ma nd dwgc cong vao bo
dém chuong

trinh PC dé tao thanh dia chi mét 1énh tiép theo dugc thuc thi. Pham vi
cua su nhay nam trong khoang -128 — 127. Offset twong d6i duoc gin vao
lénh nhu mot byte thém vao nhusau : Nhitng noi nhay dén thuong dugc chi rd
bai cac nhan va trinh bién dich xac dinh Offset Relative cho phu hop. Su dinh
vi twong d6i dem lai thuan loi cho viéc cung cap ma vi tri doc lap, nhung bat

loi 1 chi nhay ngan trong pham vi -128 — 127 byte.

| [ | | |
Addr10 - Addr8 Opcode

| | | I | | |
Addr7 - AddrO

-

Sw dinh dia chi tuyét doi (Absolute Addressing):

Su dinh dia chi tuyét d6i duoc dung véi cac 1énh ACALL va AJMP.
Céc Iénh 2 byte cho phép phan chia trong trang 2K dang Iuu hanh cua bo nhé
ma cua viéc cung cap 11 bit thap dé xac dinh dia chi trong trang 2K
(AO...A10 gébm A10...A8 trong Opcode va A7...A0 trong byte) va 5 bit cao
dé chon trang 2K (5 bit cao dang luu hanh trong bd dém chwong trinh 1a 5 bit
Opcode). Sy dinh vi tuyét d6i dem lai thuan loi cho céac Iénh ngan (2 byte),
nhung bat lgi trong viéc gidi han pham vi noi goi dén va cung cap ma co vi tri
doc lap.

Sw dinh vi dai (Long Addressing):

Su dinh vi dai dugc dung véi Iénh LCALL va LIMP. Cac Iénh 3 byte
nay bao gdm mot dia chi noi gai téi 16 bit day du la 2 byte va 3 byte cua lénh.
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Addr15 - Addr8
| | | | | | |

| | | | | | |
Addr7 - Addr0

Uu diém cua su dinh vi dai 12 ving nhé ma 64K c6 thé duge ding hét,
nhugc diém 12 cac 1énh d6 dai 3 byte va vi tri 1¢ thuoc. Sy phu thudc vao vi tri
s& bét loi boi chuong trinh khong thé thyc thi tai dia chi khac.

Sw dinh dia chi phu luc (Index Addressing):

Sy dinh dia chi phu lyc ding mot thanh ghi co ban (ciing nhu bo dém
chuong trinh hodc bo dém di liéu) va Offset (thanh ghiA) trong su hinh thanh
1 dia chi lién quan bai Iénh JMP hoiac MOVC

Base Register Offset Effective Address

PC (or PDTR) ACC

Index Addressing.Cac bang cua Iénh nhay hoac cac bang tra duoc tao
nén mot cach dé dang bang cach dung dia chi phu luc.
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2.2. GIGI THIEU VE ENCODER

Trén hinh 2.2 14 cAu tao cua Encoder

Hinh 2.2. CAu tao Encoder

Nhin trén hinh ta thay encoder gom: 1 tam tron cé khac 18, 1 Hé thong
LED phét va thu.

Cdu tgo chinh ciia encoder :

Gom 1 bd phat anh sang ( led phat ), mot bo thu anh sang nhay tir 4nh
sang nhay tir anh sang cua bo phat (bo thu thuong la photodiotde hoac
phototransistor) 1 hay 2 dia quang gan trén truc quay dat gitra bo phét va thu,
thong thuong truc quay nay sé duoc gan vai truc quay cua ddi tuong can do
téc do.

Nguyén tic hoat dgng :

Nguyén 1y co ban cua encoder : do 1a mot dia tron xoay, quay quanh
tryc. Trén dia c6 cac 16 (rinh). Nguoi ta ding mot dén led dé chiéu 1én mat
dia. Khi dia quay, chd khdng c6 156 (ranh), dén led khong chiéu xuyén qua
duogc, chd co 15 (ranh), dén led s& chiéu xuyén qua. Khi d6, phia mat bén kia
cua dia, nguoi ta dat mot con mat thu. Vai cac tin hiéu co, hoic khdng c6 anh
sang chiéu qua, nguoi ta ghi nhan duoc dén led ¢ chiéu qua 16 hay khong.S6
xung dém dugc va ting 1én no tinh bang sb 1an anh sang bi cat.

Nhu vay la encoder sé tao ra cac tin hiéu xung vuéng va cac tin hiéu
xung vudng ndy duoc cat tir anh sang xuyén qua 6. Nén tan sé cua xung dau

ra s& phu thudc vao toc do quay cua tim tron do.
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Tuy nhién,mot van déla 1am sao biét duoc Encoder quay hét mot vong?
néu ct ¢ém vo han nhu thé ndy , thi ching ta khdng thé biét dugc khi ndo né
quay hét mot vong.Néu bay gio céc ban dém s 16 Encoder dé biét n6 da
quay mot vong,thi véi Encoder 1000 13 thi khdng thé dém duge.chwa ké mdi
lan c6 rung dong ndo ma ta khdng thé quan 1i dugc,Encoder s& bi sai di mot
xung. Khi hoat dong lau dai sai sé nay s& tich liiy dan téi s6 xung bi sai va ta
khdng thé do téc d6 chuan xac duoc.

Dé tranh xay ra sai sot , ngudi ta dua vao them mét 16 dinh vi dé dém
s6 vong di quay ciia Encoder.

Nhu vay, cho di léch xung ma ching ta thiy rang Encoder di ngang
qua 15 dinh vi nay,thi ching ta biét 1a Encoder da dém sai ¢ dau d6.Néu vi
mot rung dong nao do,ma chung ta khong thdy Encoder di qua 15 dinh vi,vay
thi s6 xung,va viéc qua 16 dinh vi,chiing ta s& biét duoc hién tuong sai cua
Encoder.

Pay 1a hinh cua 16 dinh vi:

photosensor

deén led

truc quay

dia quay

Hinh 2.3. Lo dinh vi
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Mot van dé nira 1 1am sao biét dugc Encoder dang quay theo chiéu nao?Boi
vi cho du xoay theo chiéu nao,thi tin hiéu Encoder ciing chi 13 cac xung don 1¢
va xoay theo hai chiéu déu gidng nhau.Chinh vi vay,ngudi ta dit them mot

vong 15 ¢ giita vong 16 tha nhat va 18 dinh vi nhu hinh sau:

Hinh 2.4. Encoder pho bién hién nay
Chu y rang vih tri cua céc 16 vong 1 va 2 léch nhau.Cac canh cua 16
vong 2 nam ngay gitta cac 16 vong 1 va nguoc lai.Tuy nhién ,céc ban sé& thay
rang ,thay vi lam hai vong Encoder ,va dung hai LED dit thang hang,thi
ngudi ta chi can 1am mot vong 15,va dat hai dén LED 1éch nhau.Ung dung cua
encoder : trong cac bai toan do toc do dong co, trong cac may CNC dung dé
xéac dinh khoang dich chuyén cua 1 d6i tugng thong thong qua dém sé vong

cua truc
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CHUONG 3

XAY DUNG PHAN CUNG, LUU PO THUAT TOAN VA
CHUONG TRINH PIEU KHIEN

3.1. SO PO TONG QUAT
Trén hinh 3.1 1a so do tong quat cua hé thong do va hién thi téc do

Hién thi
trén Led 7
doan

8051 E DC

Hinh 3.1.So d6 tong quéat cua hé théng do va hién thi toc do
Trong d6: DC — Dong co
E — Encoder

Hoat dong nhu sau:
Khi dong co quay, encoder 1am viéc, phat xung vé bo diéu khién 8051, sau
khi xir Iy thong tin, bo diéu khién gui két qua ra man hinh hién thi 1a LED 7 doan.
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3.2. THIET KE PHAN CUNG VA SO PO MACH MO PHONG
3.2.1. Thiét ké phan cieng

Trén hinh 3.2 1a so d6 phan ctirng mach thu phét loai chum tia xuyén qua

phat  thu

Hinh 3.2. So d6 phan ciang mach thu phétloai cham tia xuyén qua
Nguyén tic hoat dong: bo thu va bo phat cing nam trén cing mot duong
thang.Dung ki thuét phat hién do che khuat hay vat thé 1am cho anh sang c6
budc song da chon khong thé xuyén thau.

Trén hinh3.3 14 phuong phap dém sé xung trong mot khoang thoi gian
do (t+). Nhu vy voi phuong phap nay thi ta lya chon encorder dé bién téc do
thanh maot day xung c6 tan sé ty 18 vai tdc d6 quay cua dong co.

Tinh toan két qua do: phuong phap do 1a dém sd xung trong mot

khoang thoi gian do (t4); s6 xung dém trong thoi gian do 1a N,

THTHTTTTTRTT O Xung

Nx

Hinh 3.3.Phuong phap dém sb xung trong mot khoang thoi gian.
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Ta do toc d6 dong co c6 gan encoder 100 xung/vong, vay ta chon thoi

gian do 1 t; = 0,6s dé dam bao thdng tin cap nhat mot cach téi wu nhat.
Thoi gian S6 xung S6 vong

t{, ——» Nx —» Nx/l

| phut » n="

n : 1a toc 6 dong co.

Nx.60
="t I

_ B0NX _ goNx _
t,.100  0,6.100

Trong d6 :ty thoi gian lay mau do két qua 1a 0,6s.
3.2.2.S0 @0 mach nguyén ly

Trén hinh 3.4 12 so d6 mach nguyén 1y do va hién thi toc do

w0 macn |
FaD |2
0 SACD :‘
O BTy
Flduna |22
Reset _ mie s
L. AL
—a =ar mLFROT [
B &L
e FE1an L
- || = | e PR |-
= o 5aad
s aan
T gy ik
Edads L
— g mais (3
1 I
] PALORDD
A e LA
e wa 1
e Ll T
e ] 3D
L s HEA ——
N raam
oL E P pariEs

Hinh 3.4. So d6 nguyén 1y mach do va hién thi téc do.
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Nguyén ly hoat dong ctia mach:

Khi ta 4n nat Start hé théng sé bat dau 1am viéc,dong co quay,Encoder
gan trén truc cua dong co s& cam bién tbc do,phat tin hiéu va chuyén téi
mach vi diéu khién.Tai day tin hiéu s& dugc vi mach xur Iy va bién d6i dé hién
thi trén 4 led 7 thanh.

Khi nhan nat Stop: hé théng s& dirng moi hoat dong,két thic mot qua
trinh lam viéc caa mach.

Truong hop khi ¢6 sy cb xay ra ta c6 thé 4n nat Reset dé khoi phuc
trang thai ban dau caa mach
3.2.2.1. Khdi ngudn

Trén hinh 3.5 1a so d6 nguy@n ly caa khéi ngudn

=T IW o e X
. 1 .
z L IN OUT = 3l AN
= 1. I
[ GND bl 1
= u:u:muF 16V 100uE/ 16V \"m
GND N
Txox 1 =i
: GND —3
GND GND GND

Hinh 3.5. Khdi ngudn

Mach nay st dung:

- Ngudn dién &p mot chiéu dau vao bo 6n ap 1C7805 cd nhiém vu on
dinh dién ap ra cb dinh +5V.

- Mot led don : bao trang thai cd nguon.

- Tu C1 va C2: nhiém vu loc ngudn, chdng nhidu va san phang dién ap
3.2.2.2. Khéi LED

Khéi LED c6 nhiém vu hién thi tc do dong co

Led 7 doan dung loai anod chung.

R5=R7=R9=R11=10K

R6=R8=R10=R12=1K
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iy

Hinh 3.6. Khéi LED
3.2.2.3. Khdi vi xir ly va khéi dao dong
Trén hinh 3.7 1a khdi vi xir Iy va khéi dao dong

n =

R17
RESISTOR SIP 9

g = )

¥

39
38

us
PO.OJADO S P2.0/A8 -
PO.1ZADY S P2.1/%0

4 37

1
i
=
IR Y

19

18

R14 C2

R R R
O L B L

P2.2IA10 g
P2.3/A11
P2 4/A12
P2 5/A13
P2 8/AI4
P2.7/A15

P3 O/RXD
P3.1(DX0
P3.2/1N10 y
PIIANTY |y
P3.4/T0 :
PIAL g
P3OAUR 7
P3.7/RD X

AEFRID [

Hinh 3.7.Khéi vi xt Iy va khéi dao dong

Trong khéi dao dong ching ta s dung hai tu C1,C2 cing thach anh 12Mhz

Trong khdi vi xtr Iy PO dugc ndi dén céc chan hién thi cua led 7doan.

4 chan tir P2.0-P2.3 dé kich chon led.

P3 ta cling st dung 1 chan ngat ngoai 0 P3.2 dé doc gia tri cam bién.
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3.2.2.4. Khoi dong co
Trén hinh 3.8 la khdi dong co

Hinh 3.8. Khéi dong co

Hoat dong cua dong co duoc xac dinh mdi khi cd su thay dbi tin hiéu
xung nhan duogc khi c6 chiim sang tir cam bién phét quang chiéu qua khe dat
trén canh dong co xudng cam bién thu quang.Tin hiéu thu tir bo cambién
hongngoai c6 tinh chat tudn hoan do dong co hoat dong theo chu ki.Chinh vi
vay,ta cd thé xac dinh sé vong quay trong 1s.

Tin hiéu thu duoc tir bd cam bién chua 6n dinh do nhiéu nguyén nhan
khac nhau.Tin hiéu nay duoc dua vao IC khuyéch dai thuat toan dé xur ly .Gia
tri dién 4p tin hiéu duoc khuyéch dai 1&n khoang 12V tai day tin hiéu duoc
dua vao chan P3.0 cho xu ly

Vi xtr Iy AT89c¢51duoc lap trinh véi dau vao p3.0 Port vao ra

+ Port 0 : hang don vi

+ Port 1 : hang chuc

+ Port 2 : hang tram

Pic diém noi bat caa ho vi xir Iy 8051 1a kha nang xir Iy dir liéu theo
tung bit

Vi vy céc bit duoc lap trinh sau d6 duoc Xuat truc tiép ra cac chan cia LED

Chu ky lay mau 1s nhu vay toc d6 dong co duoc xac dinh bang :

Téc do dong co = (tong sb xung /1s ) 6
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3.3. THIET KE MACH
3.3.1.Chon vi diéu khién

Tir yéu cau dung VXL 8 bit ta du kién dung cac chip vi diéu khién thuoc
ho MCS-51 cua Intel,ma cu thé & ddy 1a ding chip 8051 vi nhiing |i do sau:

+Tht nhat 8051 thudc ho MCS-51,1a chip vi diéu khién.Dac diém cua
cac chip vi diéu khién noi chung 13 n6é duoc tich hop day du cac chirc ning
cia mot hé VXL nho,rét thich hop véi nhitng thiét ké hudng diéu khién. Tac
la trong n6 bao gom: mach VXL, bo nhé chuong trinh va dit liéu,bd ¢ém, bd
tao Xung,cac cong vao/ra ndi tiép va song song,mach diéu khién ngat. ..

+ Thir hai vi diéu khién 8051 cliing véi cac ho vi diéu khién khéac noi
chung trong nhiing nam gan day duoc phét trién theo cac huéng sau:

e Giam nho dong tiéu thu.

e Ting toc do 1am viéc hay tan s6 xung nhip cua CPU.

e Giam dién &p ngudn nudi.

e C6 thé md rong nhiéu chire nang trén chip.md rong cho céc thiét ké lon.

Nhiing dic diém d6 dan dén dat dugc hai tinh niang quan trong la:giam
cong suit tiéu thu va cho phép diéu khién thoi gian thuc nén vé mit tng dung
no rat thich hop vai céac thiét ké hudng diéu khién.

+ Thir ba 1a,vi diéu khién thuoc ho MCS-51 dugc hd tro mot tép 1énh
phong phu nén cho phép nhiéu kha ning mé déo trong vin dé viét chuong
trinh diéu khién.

+ Cudi cung 1a,cac chip thudc ho MCS-51 hién dugc sir dung phé bién
va duoc coi 1a chuan cong nghiép cho cac thiét ké kha dung.Mawyj khéac qua
viéc khao sat thi truong linh kién viéc co duoc chip 8051 la dé dang nén mé
ra kha nang thiét ké thyc té.

Vi nhitng Ii do trén ma viéc lua chon vi diéu khién 8051 1a mot giai

phap hoan toan phu hop cho thiét ké.
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3.3.2.LED 7 doan va Button

LED 7 doan hay LED 7 thanh (Seven Segment display) 1a 1 linh kién rat pho
dung , duoc dung nhu 1a 1 cong cu hién thi don gian nhat
Trong LED 7 thanh bao gom it nhat 1a 7 con LED mac lai véi nhau , vi vay
ma c6 tén 1a LED 7 doan 13 vay ,7 LED don duoc mac sao cho né c6 thé hién
thi duoc cac sd tir 0 - 9, va 1 vai chit cai théng dung, dé phan cach thi nguoi
ta con ding thém 1 led don dé hién thi dau cham (dot)

Cac led don lan lugt duoc goi tén theo chir cai A- B -C-D-E-F-G, va dau

cham dot .

Pe D—AW

P5 D> MM

P4 D—AW

P3 D—AW

P2 M

P1 D—AW

PO D—A——
1k c |[F |a |B |[c |p |E
S A% A% A% A% A% A% A

Hinh 3.9 Led 7 doan
Nhu vay néu nhu mudn hién thi ky tu ndo thi ta chi can cip ngudn vao
chan d6 1a led s& sang nhu mong mudn .
Théng s6 :
LED 7 thanh di ¢6 nhiéu bién thé nhung tyu chung thi ciing chi van c6 2
loai do 1a:
+ Chan Anode chung (chan + cac led méic chung lai véi nhau .)

+ Chan Catode chung (Chan - cac led duoc mac chung véi nhau .)
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* Poi voi loai Anode chung :

+ Chan 3 va 8 1a 2 chan Vce(ndi ngan mach lai véi nhau , sau d6 ndi
chung véi chan anode cua 8 led don .), vay mudn led nao d6 sang thi chi viéc
ndi chan catot xuéng mass .

Pién ap giira Vce va mass phai [on hon 1.3 V méi cung cép du led sang,
tuy nhién khong duoc cao qua 3V .

Trong cac mach thi thuong dung ngudn 5V nén dé tranh viéc dot chay
led thi cach don gian nhat 1a mac thém tro han dong .

Thong so lam viéc cua LED :

bién 4p =2V .

Dong = 20mA. .

Vay néu ding nguén 5V , thi 4p roi trén tro6 =5 -2 = 3 V.

R=U/I=3/(20%107-3) = 150 6m .

Button st dung loai bon chan c6 NO va NC va c¢6 hinh chit nhat hoac

hinh vuéng

A
=

Hinh 3.10. Button
3.3.3. Encoder va bién tré treo
Encoder muc dich ding dé quan 1y vi tri goc ciia mot dia quay,dia quay c6
thé 12 banh xe,truc dong co,hoic bat ki thiét bi quay nao can xac dinh vi tri
g6c Encoder chia 1am 2 loai,encoder tuyét ddi (absolute encoder) va encoder

tuong dbi (incremental encoder).
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LED/Photodiode rotation

axis

Optical |

Hinh 3.11 Encoder

Cac dién tré treo duoc thay bang dién trg thanh 9 chan,str dung dién tro

thanh gitp viéc thiét ké mach don gian hon,dién tré thanh 9 chan thuc chat 1a
8 dién tré cung gia tri véi mdi dau cua dién tré dugc ndi v6i nhau va dau
chung nay duoc dua ra ngoai bang mot chan nita.Khi nhin trén dién tro
thanh.phia dau nao c6 dau cham tron,thi chan ngoai cing caa phia d6 1a chan

chung. Thong thudng chan chung nay dugc ndi véi nguon Vee

Hinh 3.12 Hinh dang thuc va so dé chan cua dién tré treo

Dién tro treo c6 nhiém vu tao dién ap ¢ tirmg muc theo yéu cau gia tri dat tai

cac chan cua né.
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3.3.4.Thach anh dao dong va tu dién

Hinh 3.13.Thach anh

Thach anh dao dong c6 nhiém vu tao ra cac xung diéu khién thich hop phuc

vu cho vi diéu khién,& day chung ta sir dung thach anh dao dong loai 12Mhz

Tu dién 1a mot linh kién thu dong ciu tao cua tu dién I1a hai ban cuc
bang kim loai ghép cach nhau mot khoang d ¢ gitra hai ban tu la dung dich
hay chat dién méi cach dién co dién dung C. Pic diém cua tu 1a cho dong
xoay chiéu di qua ,ngan can dong mot chiéu.Khi tu nap dién tu s& bat dau nap
dién tir dién 4p 1a OV ting dan dén dién &p UDC theo ham sé mi ddi voi
thoigian t.Khi tu xa dién thi dién p trén tu tr tri s6 VDC s& giam dan dén 0V
theo ham s6 mii doi véi thoi gian t.

bién dung tiuy chon phu thudc vio d6 phang cua ngudn dau
va0.Thong thuong tir 220uF dén 2200uF.0 diy ta sé chon 1000uF,
ding dé loc cac hai cao, cac xung nhon dot bién cuianguén.dién ap dau

vao la 12v nén tu loc s& chon la 16v.

Hinh 3.14 Ty Dién
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3.3.5. Hinh anh mach do va hién thi téc do
Trén hinh 3.15 14 hinh anh cta mach do va hién thi téc 6 ding 8051

Hinh 3.15 Mach do va hién thj tbc d6

o1



3.4. LUU PO THUAT TOAN

Luu db thuat cho hién thi toc d6 dung LED 7 doan

Main

- Tomer ( : Che 6 Counter § bi
(Chu ky tran 100 xung)
- Tomer 1: Chédg 16 bit
(Sms — quet LED)
-Khai ddngcacngat, Tomer

Dot ngit

Tmer 0 trankhi ¢ u 100 xungtiz chan T0
0 ) S MGilinngitla déngcochay duge | vang

Tingvong_giay

9

(zer)

Tnt ex0)  Nedtngodi0, setbit Run dé bit Tnt ex) Nedtngodi 1, xoa bit Run 6é dimg

Run=1

=

diudotocdo dotdcdo

Run=0

&
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Taner tizhth gan 13 £y radu vbeg) gy
(1) quin

S
Rn=1

’/

Dirg

{gotinng vcia
ving cud cing) ( 2ET \
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3.5. CHUONG TRINH PIEU KHIEN

Phan lap trinh sir dung ngdn ngir lap trinh Assembly

ORG OH  ;Khaibaodia chi bat dau CT tu Oh trong RAM noi
LIMP MAIN ;Nhay den chuongtrinhchinh
ORG OBH

LIMP INT_TIMERO ;Nhay den nhan INT_TIMERO
ORG 1BH

LIMP INT_TIMER1 ;Nhay den nhan INT_TIMER1
ORG 3H

LIMP INT_EXO ;Nhay den nhanINT_EXO0
ORG 13H

LIMP INT_EX1 :Nhay den nhan INT_EX1
;DINH NGHIA CAC BIEN (gangia tri cachien)

LOA EQU 2 ;LOA co gia tri=2

RUN EQU 1

VONG_GIAY EQU 7H  ;so vong/giay =7h
XUNG_ DU EQU 32H ;soxung du =100
DIGIT 1 EQU 33H ;DIGIT_1 =33H
DIGIT 2 EQU 34H

DIGIT_3EQU  35H

DIGIT 4 EQU 36H

;CHUONG TRINH CHINH

ORG 30H ;khaibaodia chi bat dauchuongtrinhchinh
MAIN:
SETB IT1 ;P3.5=1 dauvaocuaxungdem T1
SETB ITO ;dauvaoxungdem TO
SETB EXO0 ;chophepngatngoai INTO
SETB EX1 ;chophepngatngoai INT1
MOV RO0,#200 ;di chuyen R0=200
MOV TMOD,#00010110b  ;khoi dong TIMERZ1_che do 16 bit
MOV THO,#-100 ;nap byte caocua 100
MOV TLO,#-100 ;nap byte thapcua 100
;taochukytrancho C0=100 xung/vong
SETB ETO ;chophepngat TO
SETB ET1 ;chophepngat T1
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DPTR

SETB
SETB
SETB
SETB
JMP

;NGAT COUNTER 0
INT_TIMERQO:

INC
RETI

INT_TIMER1:

JNB
MOV
JZ
SUBB
JC
BAT_LOA:
CPL
CONT:
MOV
MOV
DJNZ

MOV
CLR
CLR
MOV
CALL
MOV
SETB
SETB
RETI:

QUET _LED:
CINE
MOV

MOV

TF1
TR1
TRO
EA
$

;chophepbaobodemcua T1 bi tran(Tcon.7)

;chophep timer 1 chay

;chophep timer 0 chay
;chophepngattoanbo
VONG_GIAY ;Tanggia tri VONG_GIAY moilan la 1V
;NGAT TIMER1
RUN,EXIT ;nhay den EXIT neu Run=0
A40H
BAT_LOA ;nhaytoi BAT _LOA neu =0
A#16 neu A>16
CONT ;nhay den nhan CONT
P3.6 ;dao P3.6

TH1,#HIGH(-5000)
TL1,#LOW(-5000)

RO,QUET_LED

RO,#200

TRO

TR1
XUNG_DU,TLO
CALCULATOR
TLO,#-100

TRO

TR1

R1,#0,LED_2
DPTR,#LED

ADIGIT 1
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;nap byte caocua -5000

;nap byte thapcua -5000

;nhay den QUET_LED neu RO khac 0
;(vong lap neuchua du 1s thiquet led)

;ngat timer0

;ngat timel

;chuongtrinh con tinh so V/P
;nao byte thapcua -100
;khoi dong timerQ
;khoi dong timerl

;quet led _2 neu RI khac 0

;nap dia chi giantieptu LED vao con tro



MOVC A,@A+DPTR ;chuyen du lieu trongvungnho A+DPTR vao A

MOV P2,#0 ;Xoacong P2
MOV PO,A ;di chuyen PO=A
MOV P2,#1 ;P2=1
INC R1 ;tang R1+1 (quet led tieptheo)
RETI
LED_2:
CJNE R1,#1,LED_3 ;nhayquetled_3 neu R1 khac 1
MOV ADIGIT_2
MOVC A,@A+DPTR ;chuyen du lieu trongvungnho A+DPTR vao A
MOV P2,#0 :xo0a P2
MOV POA
MOV P2,#2
INC R1
RETI
LED_3:
CJINE R1,#2,LED_4 ;nhayquet led_4neu R1 khac 2
MOV ADIGIT_3
MOVC A @A+DPTR ;chuyen du lieu trongvungnho A+DPTR
vao A
MOV P2#0 :xoa P2
MOV PO,A
MOV P2,#4
INC R1
RETI
LED 4:
MOV ADIGIT_4
MOVC A @A+DPTR ;chuyen du lieu trongvungnho A+DPTR
vao A
MOV P2,#0 ;xo0a P2
MOV POA
MOV P2,#8
MOV R1,#0 ;quay ve LED
EXIT:
RETI
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vao A

CALCULATOR:

MOV AVONG_GIAY ;di chuyen DL o VONG_GIAY

MOV 40H,A ;di chuyen A vao 0 nho 40h

MOV VONG_GIAY #0

MOV B,#6 ;nap tg B=6

MUL AB ;nhan A voi B <256 nenduocchuatrong A

MOV B,#100

DIV AB :chia A/B

MOV DIGIT_L,A

MOV A.B

MOV B,#10

DIV AB

MOV DIGIT_2,A

MOV R3,B ;gia tri tam thoicua DIGIT_3
;DIGIT_4: la so (XUNG_DU*60)/100

MOV AXUNG_DU

CLR C

SUBB A#9CH ;A-9CH

MOV B,#10

DIV AB

MOV R4,B ;luu lai so le vao R4

MOV B,#3

MUL AB

MOV B #5

DIV AB

MOV R5,B

ADD ARS3 ;cong Ava R3 ket qua luu o A

MOV B,#10

DIV AB

ADD ADIGIT_2

MOV DIGIT_2,A

MOV DIGIT_3,B
;SODU

MOV AR5

RL A ;xoaytraigia tri thanhghi A

S7



MOV R5A

MOV AR4
MOV B,#3
MUL AB
MOV B,#5
DIV AB
ADD AR5
MOV DIGIT_4,A
RET
INT_EXO:
SETB RUN ;RUN=1
RETI
INT_EX1:
MOV P2,#0 :xo0a P2
CLR RUN ;Run=0 dung chuongtrinh
RETI

LED: DB 0COH,0F9H,0A4H,0B0H,99H,92H,82H,0F8H,80H,90H
END
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KET LUAN

Sau mot thoi gian 13 mudi tuan tim hiéu vé van dé xay dung hé thng
hién thi cac dai lugng do va diéu khién hé truyén dong dién dong co di bo.cu
thé hon 1a do va hién thi tc @6, tuy vin dé nay khéng phai 1a méi nhung
minh chua tim hiéu va 1am thi van 1a méi.Tuy da c¢6 ging hoan thanh db an
nhung em khong thé tranh khoi mot sé thiéu s6t, em mong cac thay ¢ ciing
cac ban dua ra y kién dong gop dé cho d6 an cua em duoc hoan thién tot hon.

Duéi sy hudng dan tan tinh cua thay GS. TSKH Than Ngoc Hoan ciing
su giup d& cua nhiéu quy thay cd trong khoa em da hoan thanh dé tai theo
dung yéu cau va thoi gian quy dinh.Trong do &n nay c6 nhimg wu diém sau:

1. Mach c6 dai do toc do lon.

2. Kha nang dap tmg dudi sy thay doi nhanh caa bién tro

3. Mach ¢ thé dit do khéng ché toc do dong co

4. Mach si dung LED 7 doan nén dé dang cho nguoi sir dung theo
dbi toc 46 dong co.

5. Mach duoc thiét ké nho gon,dé st dung,tién loi va co thé su
dung nhiéu loai nguon: pin,sac dién thoai,... nén rat co dong

Tuy vay van con c6 sai s6 toc do do sai sé linh kién va nhung sai sd
trong khi tinh toan thiét ké mach.

Em xin chan thanh cam on thay GS.TSKH Than Ngoc Hoan cling toan
thé cac thiy co trong khoa Dién truong Pai Hoc Dan Lap Hai Phong da tan
tinh giup d& em hoan thanh d6 an nay.

Hai Phong, ngay ...thdng... nam 2014

Sinh vién thyc hién:
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