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LOI NOI AU

Vi su tién bo khong nguing ctia khoa hoc ky thuét, dac biét 1a nganh
dién tir da Gng dung rat nhi€u trong cong nghiép va dan dung. Trong linh vuc
diéu khién, tir khi cong nghé vi xir ly phat trién manh mé da dem dén cic ky
thuat diéu khién hién dai c6 nhiéu vu diém so véi viéc st dung céc mach diéu
khién duoc 14p rdp tir cdc linh kién rdi nhu kich thuéc mach nho, gon, gid
thanh ré, do 1am viéc tin cay va cong suit tiéu thu thap ...

Ngay nay Iinh vuc diéu khién da duoc ting dung rong rii trong cac thiét
bi, san phdm phuc vu cho nhu céu sinh hoat hiing ngay clia con ngudi nhu mdy
giat, dong ho dién tu, 10 vi s6ng, diéu hoa nhiét do ... nham giip cho doi s6ng
con nguoi ngay cang hién dai va tién 1gi hon.

Nhiing kién thic nang luc dat dugc trong qua trinh hoc tip & truong sé
duoc danh gia qua dot bao vé do6 an tét nghiép cudi khda. Puoc su quan tam
cuia nha trudng em duoc giao dé tai “ Tong quan vé mdy gidt di sau nghién ciiu
ché’tao thit bo diéu khién may gidt dan dung ting dung vi xur 1y . Vi vy em
cO gang tan dung tat ca nhitng kién thifc da hoc & trudng cung véi su tim toi
nghién cttu, dé c6 thé hoan thanh t6t d6 4n nay. Nhitng san phim nhiing két
qua dat duoc ngay hom nay tuy khong c6 gi 16n lao, nhung dé la nhitng thanh
qua cua ca qud trinh hoc tap, la thanh cong dau tién cta em trude khi ra
truong.

Mic dit em rit ¢6 ging dé hoan thanh tap d6 4n ndy ding thoi han,
nhung do thoi gian han hep tai liéu va kinh nghiém thuc t&€ ctia em con han
ché€ nén khong tranh khoi nhitng thi€u st mong qui thiy c6 thong cam. Em
mong dugc don nhan nhitng ¥ kién dong gép. Cuodi cung xin chan thanh cam
on qui thay c6 va cic ban sinh vién da gidp d& va tng ho em.
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Chuong 1: TONG QUAN VE MAY GIAT

1.1. GIOI THIEU VE MAY GIAT

C6 rét nhiéu cach phan loai mdy giat nhung thuong nguoi ta hay phan
loai theo muc do tu dong hoa hoac theo két cau.
1.1.1. Phan loai may giat theo mitc do tu dong

May giat dugc chia lam loai thudng, loai ban tu dong va loai hoan toan
tu dong
1.1.2. Phan loai may giat theo cach giat

Mady giat dugc chia lam cac loai nhu sau: loai mam gidt c6 canh, loai
ong c6 canh (con goi la 6ng khuay), loai thung quay ngang (con goi la thung
lan). Ngoai ra con cac loai phun, rung, sé6ng siéu am, chan khong, giat kho
V.V...
1.1.3. Phan loai may giat theo két cau cua thung giat

May giat ¢6 thé phan lam cdc loai: mot thing, hai thung va thung 16ng
vao nhau.
1.1.4. Phan loai may giat theo kiéu canh trén mam giat va luéng nudc giat

C6 thé chia may giat 1am loai mam giat c6 canh ngan, canh cao, canh
gan trén 6ng, canh 16m, thiing ngang quay v.v...

1.2. PAC PIEM CUA CAC LOAI MAY GIAT
1.2.1. May giat thuong

La mot loai mdy giat ma viéc chuyén déi cdc qua trinh giat, gili va vat
déu phai thao tic bang tay. C6 hai loai: loai mot thung va loai hai thing.

phim chon ché dé
num vao ra nudc

num dat gio

T —
g%i

VO may
thung giat

n\——_

mam giat—

banh dai 1én —]

anh dai nho
dong co dién

Hinh 1.1. May giat loai mot thung




1.2.2. May giat ban tu dong

La loai may giat ma trong ba chiic ning giat, gili va vat ¢ hai chiic
niang dugc chuyén déi tu dong khong can dung tay. Thudng may giit ban tu
dong 1a loai mdy hai thuing trong d6 qud trinh chuyén doéi tu dong co thé Ia
giat — gii hoac giti — vat.
1.2.3. May giat tu dong

La loai mdy giat ma cdc qud trinh giat, giti va vat déu dugc chuyén doi
tu dong, khong can dung tay thao tdc bat ct viéc gi tir viéc vao nudc, thdo
nudc trong cac cong doan giat. Cac may giat tu dong thuong 1a loai may thung
l1ong. C6 loai con lap bo gia nhiét ¢6 thé theo yéu cdu ma diéu chinh tu dong
va khong ché nhiét do giat.

phim chirc nang

num hen gio phim ché do

VO may—| /thfmg ngoai

thung giat va vat
L~

co cau |_mam giat

giam rung cO cAu giam rung
~ "
banh dai lon
banh dai nho ay dai

Hinh 1.2 May giat tv dong thung l6ng

C6 loai mdy giat tw dong trang bi bom x4 nudc dé cé thé dua nudc thai
di xa hodac dén mot chd thai nudc cao hon nhu & bon rira chang han.

Nhitng may giat tu dong cao cip diéu khién hanh bang vi tinh c6 thé
nhan biét dugc do ban cua dung dich nuéc giat tw dong chon lua bot giat, thoi
gian giat, gili va vat, tat ca thanh mot chu trinh hoan chinh sir dung rat thuan
tién.

1.2.4. May giat kiéu mam giat c6 canh

May giat ma & dudi ddy thung giat ¢6 dat mot mam giat c6 canh 16i 1én.
Khi mam giat quay, dung dich giat trong thiing bi cac canh khuay lén (hinh
1.3) nén goi 12 may giat ki€u luéng nudc xody. Diac diém chinh cua céc loai
mdy gidt nay 1a thoi gian ngan, hiéu suat giat sach cao, c6 thé diéu chinh mic
nudc giat, ¢6 nhiéu chung loai thich hop véi viéc giat cac loai soi vai soi bong,
lanh va sgi téng hop. Nhuge di€ém la dé 1am cho d6 vat gidt bi xodn lai véi
nhau anh hudng dén tinh dong déu trong khi giit, hé s6 mai mon d6 vat giat
ciing cao hon. Nhitng nam gin day xuat hién cdc may giit c6 cdc ki€u mam




giat tao cac ludng nudc khac nhau 1lam cho tinh nang giat ciia may ¢6 cai thién
1o rét.

| thung giat

N
) (,__-

_mam giat

—
A

_ dong co

Hinh 1.3 M4y giat kiéu mam giat c6 canh
a) Mdm gidat hinh dia.
Trén mam giat ¢6 canh nhu hinh hoa sen, khi quay tao nén mot luong
nudc nang vat giat nén roi ép xuong hinh thanh mot ludng nudc cudn vao gitra
lam cho céc vat gian ra trdnh bi cudn lai (hinh 1.4a)

e

Hinh 1.4 a,b cdc ki€u mam giat

b) Mdm gidt cé canh cao kiéu mii.
Dang clia mam giat rat giong cdi mii. C6 ba ki€u cénh cao, trung binh
va thap tao nén hai luéng nuéc “thang ding” va “ngang” hop lai (hinh 1.4b).
c) Mdm gidt kiéu vo tay.
Puong kinh mam 1a 302 mm, cao 140mm, trén d6 néi 1én ba dudng
gan. Khi mam quay theo chiéu thuan (phai) luéng nudc theo bo vai cia mam
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quay dang lén mat nudc sau do lai di xuong lam thanh mot luéng nudc ngang.
Hai ludng nuGc d6 dap vao nhau thanh thung giat gay nén séng xung kich
giong nhu dung tay xat vay (hinhl.5a).
d) Mam gidt kiéu tru

D6 1a kiéu mam két hop ki€éu mam c6 canh & trén gian mot tru khudy tao
nén hai luéng nuéc thiang ding va nim ngang. Tru ditng réng rudt trong dé cé
thé cho chat 1am mém vai va cudng bic tuidn hoan nudc qua hé thong loc
(hinh1.5b).

Hinh 1.5 a,b cdc kiéu mam giit
e) Mam gidt kiéu thung quay
Phan trén cta thung giat dugc ¢6 dinh. Phan dudi nhu mot cai bat duoc
dung Iam mam quay. Khi quay véi toc do thap, nudc giat tir ngoai vach thung
chay vao trong thung hinh thanh mot dong nudc chay vao tam nén giat déu
hon, c6 thé giat hang bing len.

1.2.5. May giat kiéu thung quay ngang

La mot thiét bi ma thung trong 1a mot tru trdn nam ngang, trong thung
c6 3-4 dudng gan néi. Khi quay theo tam truc, thing sé& kéo d6 vat giat cung
quay va ddo di dao lai theo chu ky trong thiing giat dé dat muc dich giat sach.
Uu diém cta hai loai mdy giat nay 1a dong tac vo tuong d6i nhe nhang nén it
mai mon vat giat, do ton nudc va bot giat hon, mic do tu dong hoa cua may
giat cao hon. Khuyét di€ém 1a thoi gian giat dai hon, két cau phic tap hon, do
giat sach thap hon, dung dién nhiéu hon (nhit 1a loai mdy cé trang bi bo gia
nhiét nudc giat), gid thanh ciing cao hon.




__thung ngoai
__banh dai 16n
-_truc quay
_day dai

—banh dai nho

cua tron

vong gang
cao su

dong co dién

Hinh1.6 M4y giat loai thung quay ngang

1.2.6. May giat kiéu tru khuay

La loai may giat ma trén tru khudy c6 co dinh cic canh khudy. Khi
dong co dién qua truyén dong quay canh khudy theo chiéu thuan, nghich thi
d6 vat giat trong nuée giat s&€ khong ngimg bi khuay dong. Uu diém cua loai
mdy nay 1a d6 vat gidt khong bi xodn vao nhau, giat tuong doi déu, it bi mai
mon, dung tich giat déu c6 thé 16n (dén 8kg). Khuyét diém la thoi gian dai,
két cdu tuong doi phic tap, gia thanh cao.

N S N

— thung giat

- canh khuay

~hop giam tdc

— dong co

Hinh 1.7 May giat kiéu tru khudy
1.2.7. May giat kiéu phun nuéc
Mam gidt ciia may giat kiéu phun nuéc dugc lap & bén nach thing nhu
hinh 1-8. Sau khi khéi dong, dong co dién, mam quay s€ sinh ra mot ludong
nuéc manh va phun lén dé vat giat, dé tay co cho sach.




v dong co
dung dich giat -

7
L —— — e
_ — — — bd giam toc
— = T~ mém quay
- —— —

Hinh 1.8 M4y giat ki€u phun nuéc
1.2.8. May giat Kiéu rung

Trong may giat kiéu rung khong c6 mam quay ciing khong cé dong co
quay. Trong thing giat 1ap mot dau giat. Dau giit nay n6i véi mot cudn day
dién tir nhu hinh 1-10. Khi giat, cudn day dién tir lam cho dau giat rung, tan so
rung 1én dé&n 25000 lan/s. D6 vat giat cling sé rung theo trong nudc, va dap
vao thanh thuing va nuéc tao nén hiéu qua giat, ngoai ra nudc giat dudi tac

dung ctia dau tir sé tao nén luc xung kich 1én do6 vat giat lam cho vat giat thém
sach.
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truc no1 4a, rung© bi lruc 1éch tam

Hinh 1.9 M4y giat kiéu rung
1.2.9. May giat kiéu siéu am

Trong mdy giat kiéu siéu am c6 lap mot bo phat séng siéu am nhu
hinh1.10. Khi séng siéu am ( tan s6 trén 25 000 hz) vao nudc thi lam cho
nhiing bot khi nho trong nudc theo tan sé siéu am co gian, bot khi khi bi ép thi
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VO ra sinh ra dp sudt rat 16n, khi gian nd nhanh s€ sinh ra chan khong cuc bo
lam cho chét ban trén do vat giat rd ra dong thoi cdc vi khudn trén do vat giat
cling chét theo. Loai mdy giat nay c6 hiéu qua giat tuong doi cao.

O diéu khién

cua vao nudg| ||

cua xa nuoc

van khéng Ché\

ong dan khi_| | ong phan tan khi co

gan dau phat siéu am

Bom khi

Hinh 1.10 M4y giat kiéu siéu am

1.3. NGUYEN LI GIAT CUA MAY GIAT

Qua trinh giat vé ban chat ma néi 1a su ph4 v& luc bam clia cdc chat ban
trén do6 vat giat. Qua trinh nay duoc thuc hién nho nudc, dung dich giat va luc
ma xatco khi.

Ban than nudc c6 thé khic phuc luc bdm co khi va luc finh dién, ngoai
ra con c6 thé tdy cac chat ban long va mot phan chat ban rén.

Khi bot gidt tan trong nudc, cac phan tir hoat tinh clia né ¢6 thé lam
giam luc truong bé mat ctia nude lam cho do6 vat giat dé thAm nudc, tham dau
dong thoi bao vay chat dau va pha luc bam cua ching trén do vat giat. Ngoai
ra con c6 tac dung 1am cho cdc chit biAn mém ra, ri ra va ndi lén.

Luc ma xdtco khi lam cho d6 vat giat bi dao 1én, bién dang di va nhu
vay dung dich giat dé di chuyén trong soi vai, cha x4t 1én do vat do d6 phat
huy hét tac dung ctia n6 1a 1am chat ban roi khoi do vat giat.

1.3.1. Nguyén li co ban vé tay ban cia may giat

Nguyén Ii co ban vé tdy ban clia mdy giat 1a mo phong viéc gidt bing
tay ma phat trién Ién, tifc 1a qua cdc budc dao do vat giat trong chau giat, xat,
vO chai trong nudc va dudi tdc dung hoat hod bé mit cua dung dich gidt 1am
cho vét ban trén d6 vat mat di. Hinh1.12 vé& minh hoa mo td nguyén 1i tdy ban.
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Hinh 1.12 Nguyén ly tdy ban
1.3.2. Nguyén li tdy ban cua may giat kiéu mam giat

a) Tdc dung hiit va thdi mot cdch tuan hoan.

Khi mam giat quay sé hinh thanh dong xody. Duéi tac dung “hut” cta
dong xody do vat giat khong ngimg bi nén lai va tai ra 1am tiang tic dung tdy
ban cha dung dich giat 1én vat giat déng thoi dung dich giit khong ngimg
thadm vao trong vai va ddy chat ban ra.

b) Tdc dung ddo va co sdt:

Ngoai viéc bi quay xody ra, do vat giat con bi thung giat can lai va va
dap vao nhau nén bi dao nhiéu 14n nhd vay duogc giit déu hon, dong thoi do
dong nudce giat, cac phan tlr cua do vat giat c6 toc do quay khac nhau tao nén
su co xatdo do chat ban bi ra ra nhanh hon.

c) Tdc dung doi chiéu va tam ngiing quay ciia mam gidt.

Mam giat quay theo chu ki “thuén, dimg, nghich, dimg” lam cho d6 vat
giat tranh dugc hién tugng bi xoan nhiéu so v4i quy trinh chi quay mot chiéu,
do d6 nang cao dugc hiéu qua dung dich giat tham do6 giat va tinh dong déu
ctia qua trinh giat
1.3.3. Nguyén li tay ban cia may giat thing quay ngang

a) Tac dung vo va sdt.

Khi thung quay, do vat giat ngam trong dung dich giat bi dao bdi cac
gan trong thanh thung va ca thung nén co xat v6i nhau nhu dung tay vo, xat
vay.

b) Tdc dung ddp.

Khi thung quay véi t6¢c do nhat dinh do vat giat dugc cdc gan mang lén
dén mot do cao nhat dinh sau d6, do ban than trong lugng sé€ roi xudng va dap
vao mat dung dich giat. Qua trinh nay ci lap di 1ap lai nhiéu lan giong nhu khi
ta vO vao quan 4o bang giit tay.

c) Tac dung nén

Khi d6 vat giat & nhiét do cao trong thung roi xuéng mat nuéc dung
dich giat, do vat giat & 16p trén s€ de 1én d6 vat giat & 16p dudi lam cho do6 vat
giat & 16p dudi nén lén thanh thung lam thay d6i hinh khoi nhu khi ép quan 4o
béng tay vay.
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~ Hinh 1.13 Tac dung vo va xat, tac dung dap, tac dung nén

1.4. KET CAU CUA MAY GIAT

Trong phan nay chi gidi thiéu cc kiéu mdy giat hay dung nhat hién nay
12 loai két cAu mdy giat kiéu mam va kiéu thing quay ngang.
1.4.1. Két cau may giat hai thung kiéu mam giat c6 canh

May giat hai thung kiéu mam giat do hai bo phan hop lai: hé thong giat
va hé théng vat nuGc nhu hinh 1.14, trong d6 hé théng gidt gdbm cac phan :
thung giat, dong co dién, van (hoac bom) xa nudc, bo khong ché€ thoi gian
gidt, mam quay, 6ng vao va thody nudc, cong tic chinh. Hé thong vat gom
thung vat kho, thung hiing nuéc, dong co dién, bo khong ché thoi gian vat,
ong thoat nudc. Ngoai hai bo phan trén con ¢6 vo may giat, diy nguon dién,
day noi dat, bo phan loc...

bd hen gio gat—r"@ O @ @~~b(§ hen gio vit
A A

thung vat

man giat

thung giat—

banh dai—
dong co gidt

—dong co vat

Hinh 1.14 hé thong truyén dong may giat hai thung
B0 phan co khi va dién cua hai hé thong gidt va vat clia mdy giat hai
thung lam viéc va khong ché doc lap tic 1a c6 hai dong co dién va hai bo
khong ché thoi gian rieng do d6 c6 thé dong thoi gidt va vat. Két cau bo phan
giat cua may mot thung ciling gan giong v6i may hai thung.
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1.4.1.1. Thung giat:

La noi chita dung dich giat va d6 vat giat can giat. D6 1a bo phan chinh
dé hoan thanh cong doan giat gifi. & ddy thung, chéch vé mot phia c¢6 dat mot
mam giat ¢4 canh, & ddy ¢6 mot 16 thoat nuéc, phia trén thung c6 16 vao nudc.

Thung giat thuong 1am bang nhua, nhe, bé mit nhidn béng nén it lam
mon do6 vat giat, chiu dugc su an mon, nang suat ché tao cao, gia thanh ré,
nhung chiu nhiét kém, & nhiét do qua thap dé bi gion, dudi dnh nang dé bi ldo
hoa. Thuong lam biang nhua ABS. Chi cidn khong dé ra d4nh nang, nhiét do
khong qua 60° C thi tudi tho c6 thé trén 8 nam.
1.4.1.2. Mam giat c6 canh

La chi tiét dung dé giat cdc do vat giat clia may giat néi chung 1dam bang
nhua. Trén mam giat c6 cdnh. Puong kinh, hinh ddng mam giat va do cao,
hinh dang cuia canh nhu s6 canh anh huong rat 16n dén hiéu qua giat. Néu
dudng kinh mam giat 16n thi d6 vat giat chi quay trong thing ma khong néi
lén duoc, d6 vat giat bi xodn nghiém trong nén ma xatbao mon 16n hon. Khi
duong kinh mam giat nho thi téc d6 dong nudc xody nhd, do vat giat khong
sach. Canh trén mam cao thi dong nudc bi khudy nhiéu, xung luc 16n nhung
do vat giat cting bi mai mon nhiéu; canh thap thi dong nudc it bi khudy dong
it, do vat giat ciing it bi dao 16n nén khong sach. Tém lai, hinh dang va kich
thudc mam giat 1a van dé ma cdc nha mdy quan tam nghién ciu.
1.4.1.3. T6 hop truc mam giat

La mot bo phan quan trong dung dé git mam giat va truyén luc.
Thudng thay hai loai, mot loai ding 6 bi gébm c¢6 mam giit, ong truc, vong
dém kin, vong bi trén, vong bi dudi, vong dém giita hai vong bi, nip day 6 bi.
Mot loai khac ding bac d gom c¢6 truc dd mam giat, 6ng truc, vong dém kin,
bac d& trén, bac d& du6i. Dung 6 bi tudi tho cao, néu khong c6 hong héc thi
suot ca thoi gian sir dung khong can cho md nhung tiéng on 16n hon loai diing
bac, gid thanh ciing cao hon. Dung bac dd it tiéng 6n, gid ré hon nhung tudi
tho thap hon.

Truc mam giat phai c¢6 du do cing viing dong thoi chiu duoc mai mon
va an mon do d6 phai dung thép khong gi. Néu dung thép thuong thi nhat thiét
phai xtr Ii chong gi.

Vong dém kin bao dam dung dich giat va nuéc trong thung khong do
ra. Vong dém nay thuong xuyén ti€p xuc v6i dung dich giat va ma xatvéi truc
mam giat, vi vay vong dém kin, phai chiu dugc mai mon, chiu thiét, chiu dau,
khong bi an mon, khong do nudc, khong bién chit. Thudong dugc 1am bing
cao su tot. Vong dém kin c6 mot loai mot mat kin, hai mat kin. Trong vong
dém kin con ¢6 mot vong 10 xo lam cho vong dém kin 6m chat 14y truc mam
giat dé tang do kin. Dé tranh vong 10 xo khong tié€p xic véi dung dich giat,
miéng hd cua vong dém kin phai quay xuéng dudi dong thoi dién kin bing mdo
boi tron. Vong dém kin hén hop ctia mot va hai mat kin sé c¢6 ba mat kin do
do6 tac dung dém kin cang tot.
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1.4.1.4. Co cau truyén dong

Pong co mdy giat thuong la loai dong co dién khong dong bod bon cuc,
toc do quay quang 1400 vg/ ph trong lic toc dd quay cua mam giat quang 400
— 700 vg/ ph do d6 can phai dung day dai dé giam t6c do. Trén truc dong co
thuong 1ap mot banh dai ¢ dudng kinh nho, trén mam giat 1ap mot banh dai
16n ¢6 duong kinh gdp 2, 3 14n banh dai nho. Do cong suét truyén dong khong
16n nén dung day dai hinh thang loai nho.
1.4.1.5. Thung vat

Thung vat ding dé chia do vat giat da giat, giti xong. Bén thanh thing
c6 nhiéu 16 nho, khi dong co vat truc tiép kéo thing vt quay vdi toc do 1000—
1400 vg/ ph nuéc trong do vat giat s€ vang ra dudi tac dung cua luc ly tam va
qua céc 16 nho bén thanh thung ra ngoai lam kiét nude. Thung vat néi chung
dugc 1am bang nhua. Loai mdy giat hai thiing thuong c6 hé thong phun nudc.
D6 vat giat khi gidt c6 thé cho vao thiing vat dé giii va vit. Sau day gidi thiéu
hai hé thong phun nudc thuong thay.

a) Loai phun nudc kiéu hoa sen:

Heé thong phun nuéc hoa sen dat & mat trong phia trén cua thiing vat,
nuéc vao qua dia 16 phun déu lén d6 vat giat. Loai phun nay c¢6 thé thuc hién
hai chic ning giil va vat tu dong v6i su khong ché cuia bo diéu khién chuong
trinh gii va vit. Quay nim vin ctia bo diéu khién chuong trinh giil, vit theo
chiéu kim dong hé vit trude tién kéo thung vit quay quang 1 ph, vat quang 1
ph, tié€p theo dong co quay thiung vat 1 ph ...Qua 5 14n phun vét nhu vay cudi
cling vat trong thoi gian quang 2-3 ph va hoan thanh chic nang gii, vat.

b) Loai phun ly tam

Gom c6 6ng phun. 6ng phun dat gitra thang vat, d6 vat giat xong dé
xung quanh 6ng trong thing vat. Nudc sé chay vao trong ong lién tuc khi
dong co quay thung vét. Do trén 6ng phun ¢6 nhiéu 16 nho nén nuée trong 6ng
phun, duéi tic dung cua trong luc va luc ly tAm s& phun Ién d6 vat giat roi ban
qua céc 16 nho trén thuing vét ra ngoai. Kiéu giii nay lam viéc theo bo khong
ché€ thoi gian giti. Khi 1am viéc, dong co s& quay thing vat quang 1 ph, sau do
dimng 1 ph r6i lap lai chu trinh quay, dimg nhu vay 5 lan. Du dong co quay hay
dung, nudc van khong nging chay vao 6ng phun. Khi dong co quay la qua
trinh vat, khi dong co dimg 12 qué trinh ngadm nudc. Sau 5 14n xa nhu vay thi
dong voi nude lai réi chay vat 1an cu6i quang 2-3 ph.
1.4.1.6. Thung vat ngoai.

Tac dung 12 hitng nuGc vat ra. & dudi day thung c6 6ng xa nuée dé thai
nudc trong thung ra ngoai
1.4.1.7. T6 hop truc vat nuéc

Tac dung ctia t6 hop truc vat nudc 1a truyén dong luc ciia dong co vt
lén thung vat. T6 hop gém c6 truc vit, vong dém kin ong 16ng cao su dang
song, bac dd, gia do nhu hinh. Do khi quay vat ¢6 su lic dao chiit it do d6 phai
diing 6ng cao bao cao su hinh song dé 1am vong dém kin. Bac d& ngam ddu
dat trong 6ng bao cao su do.
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1.4.1.8. Khop néi truc

Khép néi truc nay duoc thuc hién thong qua hai vit hdm cé oc vit dé
lién két truc dong co véi truc cua co ciu vat nhu hinh. Phia dudi cta khép noi
truc 1am thanh dia tron dung lam dia ham cta co cdu ham.

—— truc \’ﬁt

/ oc ham

j vit ham

truc vit

dia ham

L}Q\tn_lc dong co
Hinh 1.15 khép néi truc
1.4.1.9. Cong tac nap
Con goi 12 cong tic an toan dé ddm bao an toan khi vat. Trén mach dién
cta dong co vit noi noi ti€p mot cong tic nap dat trén nap cla thing vt
ngoai. Khi day nap lai, cong tic nip mdi thong dién, dong co vat méi quay.
Khi nap ho ra do 5Smm thi cong tic ngat dién

@ o—F=={15

cOng tac nap dong mach

ZR

cong tic nap ho mach

Hinh 1.16 cong tic nap
1.4.1.10. Co cau ham

Co cau nay dung dé ham dong co vit dang quay nhanh ma mat dién thi
dumng lai trong vong 10s. Co cau bao gom c6 10 xo kéo, dia ham, don ham, ma
ham, chot truc...

Khi dong nap thung vit lai, day cép sat kéo ham cang ra, khac phuc luc
kéo cuia 10 xo0 kéo 1am md ham rdi dia ham, truc dong co vat s& duoc tu do, lic
d6 do cong tic nip & trang thdi dong nén dong co vét cé thé khoi dong dé
dang va quay. Khi nap thing ho ra, cong tic nap ngat dién, cdp kéo ham va
ham truc dong co dung lai.
1.4.1.11. Hé thong thoat nuéc
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Bao gdm 6ng xa nudc cua thiing giat, thing vat van 4 clra, 6ng xa nudc
chung, day kéo va nim xoay xa nudc. Van 4 cua thong véi 6ng xa nudc, ong
tran nuGc cta thiing giat, 6ng xa nudc cua thing vat va 6ng thodt nude chung.
Van nay c6 mot clra van diing dé khong ché viéc déng va x4 nudc cua thiing
gidt. Clra van nay thuc t€ 1a mot bao kin bang cao su goi 1a ndm trong dé c6
nap 10 xo ép. Du6i tac dung cuia 10 xo ép ndy c6 thé bit 16 hd thodt nudc cua
thung giat. Khi thuing giat khong cin x4 nuéc, niim quay nudc dé & vi tri dong
nudc, cap kéo xa nudc chung lai nén 10 xo nén ép chat ndm cao su nén nudc
khong chay ra duogc. Khi dung giat xa nudc, quay nim xa nudc dén vi tri xa
nudc, cap kéo xa nudc cang 1én nén 10 xo lai va kéo nam cao su nén ho véi 16
xa nude va nudc chay ra.

day kéo 16 x0 nén

am cao su

H11 171
v

; Hinh 1.17 Van xa nudc vi tri dong va vi tri mo

Ong nudc tran thong véi ong xa nudc chung. Tic dung ctia né 1a khi
nuéc trong thiing giit cao qud muc cin thiét thi c6 thé qua 6ng nudc tran truc
ti€p x4 ra ngoai. dng xa nudc cua thiing vat cling noi véi ong xa nudc chung.
1.4.1.12. Hé thong khong ché

May giat kiéu hai thung diing mot bo khong ché chuong trinh giat diéu
khién viéc khoi dong c6 thé chon chu trinh giat: giat ting cuong (lau), giat
chuén (vira) va giat rit ngan (nhe).

O chu trinh giat tang cuong, dong co s& quay mot chicu va khong
nging cho dén khi hét thoi gian. Gidt chuan 1a dong co quay thuan 20s, ding
5s, quay nguoc 20s roi lai dimg 5s. Chu trinh nay lap lai cho dén khi hét thoi
gian dat. & chu trinh giat nhe, dong co quay thuan 3s, dung 7s, nghich 3s,
ding 7s va ct lap lai nhu vay cho dén khi két thiic thoi gian dat.

Du lam viéc theo chu trinh nao thi t6¢c dd quay cta dong co déu nhu
nhau, chi ¢6 thoi gian dong co 1am viéc 1a dai ngin khac nhau.

Bo khong ché thoi gian cho vit nuc ciia mdy giat hai thingdung dé
khong ché dong co vat. Thoi gian vat ¢ thé tu do dat trong quing Sphut. N6i
chung vat trong 2 — 3 ph 1a dugc vi sau khi vit dén 50% luong nudce thi luc li
tam qudn tinh khong thé khac phuc dugc do bam ctia phan tir nu6c 1én phan tir
vai do d6 c6 quay tié€p thi hiéu qua vat cling khong cao hon nita.
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Doi v6i may giat hai thung c6 trang bi phun, c6 bd khong ché thoi gian
gifi sach dé khong ché dong co vit. Trude tién dong co vit chay, dimg 5 1an dé
ngam, gifi, xa nuéc sau dé khong ché dong co vit quay 2 — 3 phit dé hoan
thanh qu4 trinh vét cu6i cing.

boi véi may giat hai thung ban tu dong c6 thiét bi phun, bd khong ché
qud trinh giti s& diéu khién dong co vit va van vao nudc dé hoan thanh tu dong
hai qua trinh giii va vat nay.

C6 nhiéu kiéu khong ché thoi gian nhu kiéu day cét, dong co dién, dién
tlr .v.v...0 may giat hai thing thuong 1a ki€u day cét.

truc xoay

10 xo la
R truc cua banh cam

tiép diém dong x L,
va finh dau don xoay

Hinh 1.18 Cau tao cong tac ti€p diém

Cong tac chinh dugc khong ché bang mot banh cam lam viéc nhu hinh
vé. Khi lén day c6t, banh cam ddy dau cdnh tay don ra khoi chd 1om trén
dudng bao ctia cam. Canh tay don ndy lai ddy ti€p 10 xo 14 1am cho tiép diém
dong déng vao tiép diém tinh va mach dién thong. Khi két thdc thoi gian
khong ché, dau canh tay don lai trd lai cho 10m ctia banh cam dudi tic dung
cua 10 xo 14 va 1am cho tiép diém dong roi khoi ti€p diém finh va mach dién
bi ngat.
1.4.1.13. Dong co dién trong may giat hai thung

Trong mdy giat hai thiing ¢ hai dong co dién 1am nhiém vu giat va vat.
Thuong déu 1a dong co dién khong dong bo mot pha c¢6 dién dung lam viéc
nhung c6 nhitng dic di€ém riéng, cong suét ciing khac nhau.

a) Bdc diém ciia dong co dién gidt

Dic diém cua loai dong co dién nay 1a quay thuan nghich vé6i ché do
lam viéc hoan toan nhu nhau dong thoi khoi dong nhi€u 1an & tai dinh mdc vé
luong nudc va trong lugng d6 vat giat, tai lai khong 6n dinh do d6 dong co
dién dung nay phai duoc thiét k& dac biét.

1) Quay thudn nghich lién tuc:

boi v6i dong co dién dung, tu dién dugc ndi ti€p vao cudn day phu va
lam cho dong dién qua cudn phu vuot trudec dong dién qua cudn chinh 90° géc
do dién do do6 sinh ra tr truong quay lam roto quay. Néu trong lic dong co
ngung quay dem tu dién truéc day noi ti€p véi cudn phu (cudn 2) nay noi véi
cudn chinh (cudn 1) nghia 1a d6i cuon chinh thi dong dién qua cuon 1 s& vuot
truée cudn 2 1a 90° géc do dién do d6 dong co s& quay ngugc lai, chi cin ddu
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2 d4u cla tu vdi tiép diém ciia mot bo khong ché thoi gian thay do6i theo chu ki
nhu hinh vé 1a c6 thé 1am cho dong co quay thuan nghich mot cdch chu ki.
dong co dién

cong tic dién

tiép diém mday quan 1

220V

day quan 2
O

Hinh 1.19 Nguyén 1y quay thuan nghich cua dong co dién
Khi ti€p diém dong ciia bo khong ché thoi gian ti€p xtic véi tiép di€ém
tinh 1 thi cudn 1 1a cudn chinh, cudn 2 no6i tiép vGi cudn phu. Gia thiét lic do
dong co quay thuan. Khi ti€p di€ém dong ti€p xdc vdi ti€p diém tinh 2 thi cuon
2 1a cuon chinh, cudn 1 noi tiép véi tu lam cudn phu. Pdng co quay nghich.

2) Ché do lam viéc khi quay thudn nghich nhu nhau nghia 1a quay theo
chiéu nao thi cong suat ra, toc do quay, momen khdi dong va cuc dai déu phai
nhu nhau nghia la dat hiéu qua giat nhu nhau.

3) Ddc tinh khoi dong tot. Do khi dong co khdi dong thung giat day
nude va day do vat giat nén doi hoi momen khéi dong tuong doi 16n, hon nita
lai luon dao chiéu, & ché do giat chudn quing 2 14n/ ph, & ché do giat rit ngin
la 4 1an/ ph do d6 doi hoi dong co phai c6 momen khoi dong 16n va dong khai
dong nho. Thuong dong co may giat c6 cong suat ra 120W thi boi s6 momen
khoi dong dat dén 0,9 (70 — 75 N — cm) va bdi s6 dong dién khoi dong khong
vuot qua 5 (2,5 A).

4) Ndng luc qud tai lon. Trong qua trinh lam viéc do vi tri tuong doi
ctia do vat giat v6i mam giat khac nhau ciing nhu su tan man cua d6 vat giat
ciing luon thay déi nén tai cia dong co khong én dinh, thudng xuét hién tinh
trang qua tai , vi vay dong co phai cé kha nang vuot tai 16n. Thuong quy dinh
boi s0 momen cua dai 1a 1,8.

5) Hiéu sudt cua dong co gidt tuong doi thdp. Thuong dong co giat c
hiéu suat twong do6i thap nhu v6i dong co giat 120 W thi hiéu suat quang 50%
nghia la cong suét tiéu thu ctia dong co s€ 1a 240W. Mdy giat 1a mot thiét bi
dién gia dung, binh quan thoi gian lam viéc khong nhi€u. Vi vay, tuy hiéu suit
c6 thap nhung t6n hao vé dién ciing khong 16n.

b) Ddc diém cuia dong co vt

Dong co vit cling 14 mot dong co dién dung. Nguyén 1y 1 viéc va cdu
tao cua dong co nay co ban giong nhu dong co giat, chi c¢6 cong suat nhd hon,
thuong 1a 25W hoac 45W nhung phai khoi dong va momen cuc dai cao hon
binh thudng. Do thoi gian 1am viéc ngan nén dé tiét kiém nguyén liéu thudng
thiét k& hiéu suit dong co tuong do6i thap. Vi du véi dong co vat 25W thi cong
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suat tiéu thu dén 140W nghia 1a hiéu suat c6 18%. Do dong co vat chi quay
mot chiéu nén day quan chinh va phu khac nhau ca vé s6 vong day lan kich
thuGc day.

1.4.1.14. Mach dién dién hinh cua may giat hai thung.

Mach dién nay gom hai mach dién dung dé€ giit va vt ghép song song.
Vi vay c6 thé dong thoi gidt va vt cling nhu c6 thé 1am viéc riéng ré. Mach
dién giat gom c6 dong co dién, tu dién, bo khong ché thoi gian giat, cong tac
phim chon ché& do giat va cau chi.

Bo khong ché thoi gian giat ¢6 ba cong tac : cong tac chinh, cong tac
giat chuan C va giit rit ngdn R dé€ khong ché dong co quay thuan, dimg va
nghich.

Cong tac chinh dugc néi ti€p vdi cong tic phim chon ché do giat. Khi
st dung phai quay nim cua bo khong ché thoi gian thuan chiéu kim dong ho
cho ti€p diém cong tic chinh déng mach déng thoi phai nhan vao mot phdim
clia ché do giat, nhu vay mach dién mdéi thong. O ché do giit tang cudng T
khoi dong chi mot chiéu cho dén lich két thic. O céc ché do giat khdc, qua
cong tac giat, dong co s€ quay theo ché do thuan nghich va ding theo chu
trinh.

—‘ cOng tic n Ly
N CQ cong tic nip
o o phim an
| 5 1 _J
cau chi H c
‘D

‘D’ T '*’) bd hen b6 hen gio

L2 172 gityr giat &

- elu glé vat

O__
220V

) 0O

..—| }—« tu dién N

tu dién
Y dong co dong co
59 \Y g1at vt
o 0
1
. . cuon day
a—— - cudn khot C AT
o . lam viéc
) dong

Hinh 1.20 Mach dién mdy giat 2 thung
Mach dién vat gébm c6 dong co dién, tu, bo khong ché thoi gian vit va
cong tac nap. Bo khong ché thoi gian vét tuong doi don gian, chi ¢6 mot cong
tdc. Khi sir dung thi quay niim ctia bo khong ché thoi gian vat theo chiéu kim
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déng ho, cong tac s& dong mach. Khi vat xong ti€p diém clia cong tic s€ ngat
mach. Cong tac nap co tidc dung bao vé. Khi dong ndp thung vat thi mach dién
md&i thong. MG nap thi ngat mach dién.

1.4.2. Két cau co ban cia may giat tu dong kiéu mam giat

Két cau may giat tw dong kiéu mam gidt c6 canh gém cdc bo phan sau:
Hé thong giat, gidi, vat, hé thong truyén dong, hé thong vao nudc, hé thong xa
nudc va hé thong khong ché.
1.4.2.1. Hé thong giat, gii va vat

Hé thong nay gom c6 thung giat (dong thoi 1a thung vat), thang hing
nudc, vong can bang va mam giat c6 canh.

Thung hiing nude con goi la thung ngoai. Khi giat thuing nay chida day
dung dich giat, khi giii thi chita nudc sach, khi vt thi tich nuGc vang ra tir vat
giat dé xa ra ngoai. Dé giam rung, thiing dugc treo bing 4 10 xo vao vo ngoai
clia mdy giat. Thing giat (vat) con goi 1a thung trong. khi giat va gifi, thung
trong khong quay va dung lam thuing d6 vat. Khi vat, thiing trong va mam giat
cung quay theo chiéu kim dong h6 va ding lam thung vat. Trén vach thing
trong ¢6 nhitng 16 nho. Khi vat nuéc trong do vat giat dudi tdc dung cta luc ly
tam s& xuyén qua cdc 16 do ra thing ngoai. P4y thing trong ¢ lap mot dia
tron bang sat. Dia nay lap trén truc vat nuéc va trong bulong van chit lai.

Phia trén thung c6 1dp mot vong can bang. D6 1a mot vong réng, trong
d6 chita nuéc mudi dam dac. Khi thung giat quay véi toc do cao, nudc mudi
trong vong can bang s& tu dong chay dén phia doi xiing véi phia d6 vat giat
tich tu nhiéu 1am cho thung vat can bang dong, nho vay giam rung va it ti€ng
on.

0 khong che
murc nuoc

N 1 van cap nudc

vong can bang

ong ap luc

) 13 £ o
thung giat vat | quang treo

——_ thung ngoai

[T i——— mam giat

TS0 cau giam rung

L —dong co
van xa mfoc

~._bo ly hop giam toc

Hinh 1.21 M4y giat tw dong ki€éu mam giat
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1.4.2.2. Hé thong truyén dong

Heé thong truyén dong chi yéu gébm dong co va bo ly hop giam téc. Hé
truyén dong nay dugc lap & ddy thiing ngoai. Néu lat nguge ddy mdy giat 1én
thi co cdu truyén dong nhu hinh ve,

ong long Iy hop déy cua

vat cin pu ly nho
e I

bing
canh tan nhiét

|~ dong co dién

nam cham dién
Xa nugc

. 161 nam chiam di¢n
can phanh

chot cir

Hinh 1.22 Hé théng truyén dong clia may giit kiéu mam giat

Pong co cua may giat thuong 1a loai c6 tinh nang khai dong t6t, nang
luc qua tai 16n, thuong 1a loai 4 cuc, toc do quay quang 1400vg/ ph. Trén truc
c6 gan mot puli nhd ¢é cdnh quat dé quay 1am mat dong co. Thong qua mot
day cua roa hinh thang, puli nho nay kéo mot puli to cua bd ly hop giam toc.
Puong kinh puli to nay khoang gip doi duong kinh puli nho vi vay puli to
quay véi toc do quang 700 vg/ph.

a) Bo phdn gidm toc

Gom c6 banh dai 16n, truc banh rang , bo giam t6c hanh tinh va truc
mam giat. Banh dai 16n dugc ¢6 dinh trén truc banh ring biang mot oc. Truc
banh rang va truc mam giat khong phai dong truc ma la hai truc déng tam véi
nhau. BO giam t6c hanh tinh thuc t€ 1a mot bo banh rang giam téc. Thong qua
bo phan giam toc hanh tinh nay ma hai truc banh rang va mam giat lién hé véi
nhau. Truc banh rang quay 5 vong thi truc mam giat quay quang 1 vong.

Khi mam giat lam viéc & giai doan giat va gili, dong co quay quang
1400 vg/ph thong qua hé banh dai, truc banh rang do banh dai 16n kéo, giam
toc xuong con 700 vg/ph, lai thong qua bd giam téc hanh tinh truc mam giat
quay quang 140 vg/ph.
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Hinh 1.23 Bo ly hop gidm t6c

b) B¢ phdn ly hop bao gom cdc phan sau:

vit cling dong thoi ham diing.

Bo ly hop 16ng chat trén truc banh rang. Bo ly hop nay c6 truc ngoai, vo
bo giam t6c¢ hanh tinh (1am dia ham) va truc vat.
Lo xo ly hop bang day 10 xo tiét dién vudng, banh ring khia, can ly
hop, 10 xo xoan ly hop, vit diéu chinh.
Lo xo vong.
Truc ngoai, vé ngoai bd giam tdc hanh tinh va truc vat 1a mot khoi
nghia 1a truc vat va truc ngoai 1a mot truc. Khi truc ngoai quay ciing 12 truc vat
quay va cung toc do, nghia la khi bd giam toc hanh tinh bi hdm ding thi truc

Lo xo ly hop 1a mot 10 xo day tiét dién vuong c¢6 do chinh xac rat cao,
no dai 18y bo ly hgp nay c6 dinh mot dau 1én truc ngoai, mot dau moc vao mot
16 nho trén banh rang khé. Khi 10 xo ly hop xodn chit trén 6ng 16ng ly hop va
truc ngoai thi néu truc rang quay theo chiéu xoan chat cta 10 xo ly hop (tix
phia trén mdy giat nhin xu6ng la theo chiéu kim déng ho) thi 10 xo ly hop s&
c6 mot luc ma xatrat 16n 1én 6ng 16ng ly hop va truc ngoai va truc banh rang
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ciing quay. Néu 10 xo ly hop bi xoan 10ng ra thi truc banh rang du thuan hay
nghich, ong 16ng ly hop cling khong lam truc ngoai quay dugc.

Lam cho 10 xo xodn chat hay néi 16ng 1a nho banh rang khé va 1ay. Lo
X0 vong om chat truc ngoai, mot dau c¢6 dinh 1én vé ngoai, mot dau c¢6 dinh
trén 10 xo kéo. Nhin tr trén may giat xuong, 10 xo vong cudn chat lai khi quay
nguogc chiéu kim doéng ho. Liic d6 16 xo vong cé tdc dung ham. Dat 10 xo vong
nay dé phong thung vat quay theo mam giat khi mam quay ngugc chiéu kim
dong ho.

¢) Bo6 phdn ham: bao gom dai ham, can ham va 10 xo ham. Nguyén tic
ly, hgp va ham nhu sau:

Tac dung ly hop va ham cua bo phan ly hop giam toc dugc thuc hién
nhd vao mot chot cit trén can kéo van dién tir x4 nudc ddy vao cdn ham. Khi
giat va giii van dién tir xa nudc khong thong dién. Chot cit va can ham c6 1
khoang cach do 1- 3cm. Duéi tic dung clia 10 xo xoan ham, cian ham dich
sang phai kéo chat dai ham. Pai hdm 6m chat 1dy mam ham lam cho mam
ham & trang thai ham diing, truc vat va dia vat khong quay, dong thoi lic ay,
duéi tac dung cua 10 xo xoan ly hop, can ly hop dich sang trai, 1ay lap trén cin
ly hop ddy banh rang khé quay di mot géc lam cho 10 xo ly hop lap trong banh
rang khé xodn 16ng ra, 6ng ly hop 16ng trén truc ngoai & trang thdi phan ly.
Lic d6 truc banh rang thong qua bd giam toc hanh tinh lam quay truc mam
giat s€ quay phai, trai.

Khi vét, van dién tir vao nuGc thong dién va hiit 16i sat vao, chot cit sé
dich sang phai, nha banh rang khé, 10 xo ly hop duéi tadc dung ctia ban than 10
X0, s& xoan 14y o6ng ly hop va truc ngoai 1am cho 6ng ly hop va truc ngoai &
trang thai ly hop. Khi truc banh rang quay theo huéng xoan chit cua 10 xo ly
hop thi s& kéo truc ngoai quay nghia 1a kéo truc vat va thiing vat quay. Do khi
vit truc ngoai quay theo chiéu kim dong hoé (nhin tir trén xu6ng) nén 10 xo bac
khong c6 tac dung.
1.4.2.2. Hé thong vao nuéc

Chti yéu gom c¢6 van dién tir vao nudc va bo khong ché miic nudc. Van
vao nudc duoc 1ap trong ngan khong ché, phia ngoai néi véi ong nude. Khi
can cho nudc vao, van dién tr vao nudc tr dong ma ra, nude s€ chay qua ong
van va vao phia trén thuing giat. Khi nuéc day dén mic quy dinh thi van nudc
s€ dong lai.

Bo khong ché mitc nuéc duge lap & mat sau cia bang khong ché. Mot
ong dan mém ndi bo khong ché nudce vGi budng tich khi & phia dudi clia thung
hing nude. Khi nude ngap mot 16 nhd & budng tich khi thi khi con lai trong
buong tich khi, 6ng ddn mém va trong bo khong ché mic nudc bi bit kin va
khi muc nudc trong thung nang 1én thi khong khi bi nén lai va thong qua ong
dan mém tdc dong l1én bo khong ché mic nudc. dp suat nay ti 1& véi do chénh
muc nuéc h gitta thing va budng tich khi, do d6 c6 thé diéu chinh 4p suét khi
lén bo khong ché mic nuéc theo do chénh muc nudc nay dé ngimg cap nudc
theo muic nuGe can thiét.
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Hinh 1.24 Bo khong ché mic nude
1.4.2.4. Hé thong thoat nudc
Gom c6 van dién tr khéa nudc, 6ng tran nudc va 6ng xa nudc. Van
thoat nudc (con goi 1a van xa) lap ¢ dudi ddy thing hing nuéc va thong véi
thung nay. Khi xa nudc van xa tu dong mao ra, nuée trong thung hing nudc
thong qua van nay xa ra ng thoat nudc. Khi xa nudc hay vt xong thi van
dong lai.

nam cao su

1R S

lo xo'keo

10 x0 nén

nam cham dién ——

Hinh 1.25 Van xa nuéc

Trong van xa nudc, van cao su duoc ép chat trong bé van bdi mot 10 xo
ngoai vdi luc ép quang 10N dé dam bao nudc khong do ra. Lo xo trong 12 mot
10 xo kéo, thuong & vi tri kéo cang nhung do c6 6ng dan nén luc kéo cua n6
thanh ra noi luc cua 6ng dan va khong ¢6 tac dung dén van cao su ma chi can
kéo ép chat 1én 6ng dan.

Khi thong dién vao cuon day nam cham dién, 16i dong cia nam cham
dién bi hit kéo 10 xo trong vé phia trdi. Do 10 xo trong ciing hon 10 xo ngoai
dong thoi do 6 trang thai bi kéo cang trudc nén khi bi kéo thi trude tién ép 10
X0 ngoai lai, 6ng dan bi kéo ra, van cao su duoc md ra va qua trinh xa nudc
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bat ddu. Vi phai xa hét nude trong thung véi mot thoi gian ngan nén do mo
ctia van cao su phai dén 8 — 10 mm. Khi can kéo dich vé trai thi chét cit trén
can kéo tac dong Ién can ham cta bo ly hop giam tdc lam cho bo ly hop nay &
vao trang thai xa nudc.

Khi ngat dién vao nam cham dién thi luc hit dién tir khong con nita.
Dudi tac dung cta 10 xo ngoai, 6ng dan s€ dich vé phid phai va van cao su lai
day kin van xa nudc. Duéi tic dung cta 10 xo trong, can kéo s€ kéo 16i cua
nam cham ra va chot cit s€ tra cAn hdm cua bo ly hop vé vi tri cil.
1.4.2.5. Hé thong khong ché

Hé thong khong ché clia mdy gidt tu dong bao gom c6é bo diéu khién
chuong trinh, bo khéng ché€ mitc nude, van vao nudc va xa nudc, cong tac an
toan co1 bao.

Bo khong ché chuong trinh hién c6 hai kiéu: dién dong va vi tinh. Bo
diéu khién chuong trinh kiéu dién dong gém c6 dong co dién dong bo, bo
gidm toc, hé cam va cong tic ti€p diém 14. So v6i bo khong ché thoi gian ding
trong mdy giat hai thiing thi chi yéu c6 hai diém khong giéng nhau: mot 1a
ding dong co dién déng bo lam dong luc diéu khién (thay cho day cét 1a xo).
Hai 1a bo cam va cong tic ti€p diém 14 phiic tap hon nhiéu. Khi bo diéu khién
chuong trinh lam viéc thi khong ché€ su lam viéc, theo mot trinh tu nhat dinh
dong co dién, van vao nudc, xa nudc, coi bao....d€ hoan thanh chuong trinh
dat ra.

Bo khong ché mic nudc dung dé khong ché van vao nuéc va dong co
dién. Khi mac nuée chua dat mic dat thi bo khong ché€ mic nudc noi thong
van vao nudc va ngat mach dién vao dong co. Khi nuéc dat miic nuée da dinh
thi bo khong ché€ miic nuéc nguge lai s&€ ngit mach dién ctia van tlir vao nudc
va thong mach dién vao dong co.

Cong tac an toan dat & noi truc quay clia nap may giat. Ngoai tdc dung
khi vat ma md nép thi tu dong ngat mach dién vao dong co va ham thing vat
dumg lai con c¢6 mot tac dung khac: khi d6 vat giﬁt trong thing vét phan bo
khong déu lam cho mdy giat rung qua nhiéu ki vat thung hitng nu6c s€ cham
Va0 can cla cong tac an toan lam ngat nguén dién va qu4 trinh vat dimg han.
Mach dién dién hinh cia may giat tu dong kiéu mam giat

Mach dién dién hinh cta mdy giat tw dong kiéu mam giit nhu hinh vé.
Mach dién gébm c6 bo khong ché chuong trinh cong tic xa nudc, cong tac giit,
gill, cong tac miic nudc, cong tic luu lugng nudc, cong tic an toan, dong co
dién, van dién tir vao van nuéc va xa nudce, coi...

Cong tic xa nudc ¢6 hai kiéu Iua chon: xa hodac khong. Khi cong tic &
trang thai néi mach thi may giat s€ thuc hién chuong trinh giat hoan toan tu
dong nghia 1a tu dong giat, gifi, xa nudc va vat. Néu cong tac ndy O trang théi
ngit thi may giat s& khong x4 nuéc sau khi giit giii xong va diing mdy dé bao
vé vai va tiét kiém nudc.
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Hinh 1.26 Mach dién cia mdy giat tu dong kiéu mam giit

Cong tac chon gili cling ¢ hai lua chon: n6i va ngat. Khi cong tac &
trang thai noi thi trong qua trinh gid, thoi gian dong thoi vao nude dai hon mot
it, nhu vay hiéu qua giii cao hon. Khi & trang thai ngat thi trong qud trinh gid,
thoi gian déng thoi vao nude ngan hon mot it dé€ tiét kiém nudc.

Cong tac luu luong nude ¢6 hai Iua chon sau: trang thai 1 va 2. 0 trang
thdi 1, thoi gian dong nudc quay thuan va nguoc ngin, dong nuéc doi chiéu
nhanh thich hop véi viéc giat va giti d6 vat mong. 0 trang thai 2 thi thoi gian
déi chiéu quay dai hon nén thich hop véi loai do vat bing vai thudong va day.

Cong tac mic nudc néi chung c6 3 hodc 4 mitc chon. Néu 4 1a mic thi
c6 miic rat thap, thap, vira va cao dung dé khong ché luong nudc vao thing
giat.

O hinh V&, cdc chi tiét trong dudng dit doan 1am thanh bo diéu khién
chuong trinh. Bo diéu khién ndy gém c6 7 banh cam hop thanh mot t6 banh
cam toc do thdp d€ khong ché 7 cong tic A, B, C, D, E , F, G. Trén dudng bao
cua t6 banh cam toc do thap lip 3 chu trinh gidt: chu trinh chudn, chu trinh
rdt ngéan va chu trinh chi giat. Trén bo diéu khién chuong trinh con 1ap t6 banh
cam t6c do cao gom 3 banh cam dé thao tdc 3 cong tic cdnh cam H, I, J dé
khong ché chiéu quay ctia dong co trong qué trinh giit hoac gil.

Bo diéu khién chuong trinh con bao gom dong co dién dong bo thong
qua co cau giam toc 1am hai t6 banh cam t6c do thip va toc do cao quay dé
thuc hién cac chiic nang cua may giat.

a) Trang thdi lam viéc ciia cdc cong tdac banh cam

Pé hiéu 1o trang thdi déng m& clia cac cong tic trong mach dién ¢ hinh
v& can phai biét tinh trang dong m& cu thé cua 10 cong tic banh cam d6 theo
céc chuong trinh giit. Theo hinh c6 thé thy:
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Cong tdc A: Tur cudi giai doan giti 1an cu6i dén khi két thic giai doan xa nudc
14n cudi, cong tac & vao trang thai 2. Con lai & trang thai 1

Cong tdc B: Sau khi bat ddu giai doan giii 14n cu6i mot lic thudc vao trang
thai 1. Trong moéi 1an giti ¢c6 mot thoi gian ngin tam thoi thi thudc vao trang
thai 2.

Cong tac C: Khi xa nudc thudc vé trang thdi 1, khi 1an x4 nuGe cudi cling sap
két thic thuoc ve trang théi 2.

Cong tac D: Khi gidt va giii thuoc trang thai 2, khi xa nudc va vat thudc vé
trang thdi 1.

Cong tac E: Khi giat xa, gii thuoc vé trang thai 2, khi vat thudc vé trang thai 1
Cong tac F: Khi giat va giii thuoc vé trang thdi 2, khi vat thudc vé trang thai 1
Cong tac G: Trong tat ca cdc giai doan thudc vé trang thai 2

Cong tac H va J: Khi gidt va giil thay déi trang thdi v6i mot tan suat twong doi
cham

Cong tac I: Khi giat va giii, hai trang thdi 1 va 2 thay déi v6i mot tin sudt
tuong doi nhanh.

b) Phdn tich su lam viéc cua mach dién trong mdy gidt tu dong

V6i mach dién theo hinh v& va biéu d6 trang thai & hinh c6 thé phan
tich mach dién cu thé qua cdc giai doan 1am viéc cia may giat nhu sau:

- Mach dién vao nuéc. 4n nim ctia bo diéu khién chuong trinh xudng,
quay theo chiéu kim dong ho dén mot vi tri bat ki cua giai doan giat (thuong
dén diém chi bat dau giai doan giit), m& voi nudc vao, cam dién roi kéo ndm
lén, bat cong tac thong dién thi nuGc s& chay vao nuéc may gidt. Lic d6 cong
tic A & trang théi 1, cong tic D & trang thai 2. Mach dién vao nuéc nhu dudng
nét dam cua hinh v& minh hoa.

Dong dién s& chay theo mach sau: day nguén 1 — cu chi - cong tac Al,
cong tic miic nude 1 — cong tic D2 — van vao nudc — day nguédn 2.

Trong qua trinh vao nudc, do dong co dién dong bo khong thong dién nén hai
t6 banh cam déu khong 1am viéc.
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Hinh 1.27 Trang théi lam viéc ctia cdc banh cam
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- Mach dién giat, giti. Khi nuéc vao dén mic lua chon cong tac miic
nuée sé& tuw dong chuyén tir trang thdi 1 sang trang thai 2 va bit dau giai doan
giat. Lic do cong tac A ¢ trang thdi 1, E & trang thdi 2, F & trang thdi 2. Mach
dién giat (bao gom ca gifi) nhu hinh vé theo duong nét dam

Theo mach dién lam viéc trén ta thady dén E2 hai mach dién chia lam 2
nhanh. M6t nhianh lam cho dong co dién quay thuan nghich, mot nhanh lam
dong co dong co dong bo quay dé diéu khién chuong trinh giat, gii.

Trong qua trinh giat giil, cam B chi c6 tac dung trong mot thoi gian nhat
dinh d€ thong dién vao van nudc, mach dién dé 1a dudng dut khiic nét dam &
hinh ve.

- Mach dién x4 nuéc. Sau khi giat hodc giii xong thi chuyén qua giai
doan xa nudc. Lic dé cong tic cam C tir trang thdi trung gian chuyén sang
trang thdi 1, cong tic D tir trang thdi 2 chuyén sang 1, F tir trang thdi 2 chuyén
sang 1. Lic d6 mach dién xa nuéc nhu hinh vé.

Tu hinh vé thay rang sau khi dén C1 mach dién phan thanh hai nhanh.
Mot nhanh lam van xa nudc thong dién, mot nhanh lam dong co dién dong bo
quay. Khi gin két thic giai doan xa nudc 1an cudi, cong tac A tir trang thai 1
chuyén sang 2. Néu cong tic xa nuéc & trang thai thong mach thi sé tiép tuc
X4 nuéc va hoan thanh chu trinh gidt. Néu cong tac xa nudc & trang thai ngat
thi chuyén sang ché& do khong x4 nudc va ngiing may nhu dudng dit doan nét
dam

Mach dién vat nuGe. Khi xa nudc xong thi cong tic mic nudc s& tu
dong tir trang thdi 2 chuyén sang 1 va bat ddu giai doan vat. Lic d6 cong tic
cam C tir trang thdi 1 chuyén sang trang théi trung gian. Cong tic E tir trang
thdi 2 chuyén sang 1, mach dién nhu hinh vé

Nhu vay sau khi qua cong tic an toan mach dién chia 1am 3 nhanh.

Nhanh thit nhat 1am cho dong co dién quay mot chi€u, nhdnh tha hai 1am dong
co dong bd quay va nhanh thit ba 1am md van dién tir xa nudc.
Khi vit 14n cu6i cling xong, cong tic cam C tir trang thai trung gian chuyén
sang trang thdi 2 lam cho coi thong dién. Khi toan bo chuong trinh giat két
thiic, cong tic A tir trang thai 1 chuyén sang trung gian va ngit ngudn dién
hoan thanh toan bo qua trinh giat.

Trong mdy giat tu dong hién dai, thudng ding bo diéu khién chuong
trinh st dung vi xur ly. Trong chip vi xur ly da ghi lai cdc chuong trinh lam viéc
clia mdy giat, chi cn &n cac phim chifc nang trén mach diéu khién 12 mdy s&
thuc hién. Bo diéu khién chuong trinh vi xir 1y két cdu phiic tap nhung hinh
thitc dep thao tdc don gian, do chinh xéc cao va c6 thé c6 nhiéu loai chuong
trinh. Ngoai ra do 1am viéc khong c6 tiép diém nén tudi tho cao it su c6 hon.
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Hinh 1.27 So d6 khoi bo diéu khién bang vi xir Iy

Hinh vé& 12 so d6 khoi ctia bo diéu khién bang viyu ly. Tir so d6 khoi
thiy dugc chi can dua vao mot s6 tin hiéu thong qua cac phim bam qua bo xur
1 da cai chuong trinh s€ khong ché duoc su lam viécctia dong co, van dién tir
x4 nudc va vao nudc, cdi bdo...va dung deén tin hiéu LED dé chi thi két qua su
thuc hién cac chuong trinh.

Ngay nay da c6 loai mdy giat tu dong diéu khién bing vi tinh cao cap.
May khong dung role hen gio ma dung cam bién giam xatqua trinh giat ve giii

r6i truyén tin hiéu dén bo vi xir 1i. G day cin ci vio tinh trang giat va gili ma
phan doan nén két thiic giai doan giat hay git chua. Néu duoc roi thi dirng lam
viéc. Diéu nay khic phuc tinh trang dinh gid khong chuédn 1am thoi gian giat,
gili qua dai hoac khong dia. Bo cam bién thuong 1a loai cam bién quang dién
dat & cira ra nudc. Trong qud trinh gidt, thong qua viéc kiém tra su thay doi do
trong cua nude gitp bo vi xtr 1i ¢ su phan doan tuong tng hoac tu khdng ché.
Khi vit thi diing bo truyén cam 4p dién dé khong ché nho su thay déi cua ap
luc nuGe ban ra khoi thung.
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1.5. CAU TAO, NGUYEN LY LAM VIEC CUA PONG CO TRUYEN

PONG TRONG MAY GIAT TU PONG KIEU MAM GIAT
Dong co truyén dong trong mdy giat dan dung la loai dong co xoay
chiéu khong dong bo mot pha ro to 16ng s¢ ¢ cong suat 150w

1.5.1. Cau tao

Hinh 1.28 CAu tao cta dong co khong dong bo
1.16i thép stato; 2.day quén stator; 3.nidp mdy; 4. 6 bi;5. truc dong co;
6.hop noi day; 7. roto; 8.than may; 9. quat lam mat; 10. nip quat

a) Stato: stato 1a phan tinh gom hai bo phan chinh 1a 16i thép va day
quan, ngoai ra ¢6 vO mdy va nap may.

- Lai thép: 161 thép stato hinh tru do cic 14 thép ki thuat dién duoc dap
ranh bén trong ghép lai v6i nhau tao thanh cac ranh theo huéng truc. Loi thép
dugc ép vao trong vo may

- Day quan: day quén stato lam bang day dan boc cich dién ( day dién
tir ) dugc dat trong cac ranh cua 16i thép

- V6 may lam bang nhom , bing gang, hodc bing thép dung dé giit chat
16i thép va c6 dinh may trén gia d5. Hai dau vo c6 ndp may, 6 dd truc, vo may
va nip may con ding dé bao vé mdy
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Hinh 1.29.Két céu stator dong co khong dong bo
b) Roto: roto l1a phan quay gom 16i thép, thanh dan va truc may
- Loi thép: Lai thép gom céc 14 thép ki thuat dién dugc dap ranh mat
ngoai ghép lai tao thanh céc ranh theo hudng truc, & gitta c6 16 dé 1ap truc.
- Thanh dan: 1a cac thanh nhém duoc dic vao cac ranh cua roto, hai dau
dugc dic hai vong ngan mach tao thanh hinh didng nhu chiéc 16ng s6c nén

duoc goi 1a roto 1ong séc

Hinh 1.30 CAu tao roto dong co khong dong bo

1.5.2. Nguyén 1y hoat dong cua dong co khong dong bo mét pha

Khi cho dong dién xoay chiéu mot pha hinh sin vao cudén cam mot pha
O stator dong co, trong cudn day s€ sinh ra mot tir truong bién thién ciling theo
quy luat hinh sin huéng doc truc cuén cam. D6 1a mot tir truong dap mach,

cham pha hon dién 4p géc %
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Hinh 1.31 Bién thién d6 16n cua tir truong dap mach
Pé xét chi tiét hon tdc dung ctia tir trudng dap mach nay doi véi rotor, ta

phan mot chu ki dap mach thanh 4 phan tng véi cac khoang thoi gian t, t,, t,

vat,
-Trong khoang thoi gian t;: tir thong tang 1én (Z—f >0 ) va gia su theo

hinh 1.32, tir thong ¢ huéng xuong dudi. Theo dinh luat cam tng dién rotor sé
c6 chiéu sao cho tur truong ctia né chong lai su bién thién cta tir thong da sinh
ra n6, nghia I tir trudng cdm tng phai c6 chiéu huéng lén dé can trd su ting
trudng cua tir thong ¢ cta cuon cam. Chiéu dong cam tng sé nhu hinh vé. Tur
truong cudn cam lai tdc dung vao dong dién cam tng mot tir luc F c6 chi€u
xac dinh theo quy tic ban tay trdi. Cdc luc nay bang nhau va nguoc chiéu nén
khong tao ra momen lam quay rotor.

g ~NU g ~NvU g ~vU
N AR N
| | |

—+

+
D dip _T"D dg
—’_ED =<0 ﬁ‘D >0 “1‘]1) <o
T TR 5

(t1) (12)
Hinh 1.32 Tu truong dap mach khong tao ra moé men quay ban dau
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-Trong khoang thoi gian t,: tir thong giam di (?j—‘f <0 ) nhung van c6
chiéu cii, huéng xuéng. Dong dién cam ting trong rotor dao chiéu dé tao tir
thong ¢ o Cung chiéu véi tir thong chinh. Dong dién cam tng va tur luc tac
dung vao né ¢ chiéu nhu hinh trén. Cac luc nay cling khong tao ra momen

lam quay rotor.
-Trong khoang thoi gian t,: tir thong chinh dao chi€u, huéng 1én va tang

trué‘ng(?j—f >0). Lap luan tuong tu nhu trén, cé chiéu dong dién cam dng, tir
thong cam tng va tac dung nhu hinh v&€ minh hoa.

-Tuong tu, trong khoang thoi gian t, Gng véi hinh vE, ta rut két luan la
tir truong dap mach khong tao ra momen quay ban dau.

-Vé Ii thuyét ciing nhu thuc nghiém, c6 thé phan tich mot tir trudng dap
mach mot pha thanh 2 tir trudng quay nguoc chiéu véi cling mot tin s6 géc véi
bién do biang mot nira bién do cia tir trudng dap mach.

-S.t. d cla tr truong dap mach: F=F, + F,

Sé 1a téng clia 2 vecto quay twong tng vdi tir trudng quay thuan F, (quay
theo chiéu kim d6éng hd) va tir trudng quay ngugc F, (quay nguoc chiéu kim
dong hd). Védolén: | F | =2 |F| =2 |F|

T d6, ta c6 thé 1y gidi mot thuc t€ 1a khi déng dién cho dong co xoay

chiéu mot pha, cuon day phan cam mot pha khong tao ra dugc tir trudng quay,
khong lam quay rotor dugc. D6 1a do 2 tir trudng bang nhau quay nguoc chiéu
nhau s€ tao ra cdc mo men quay bang nhau va ngugc chiéu nhau nén mo men
téng bang 0. Khong c6 momen m& mdy la nhugc diém co ban clia dong co
ndy. D€ khic phuc nhuoc diém nay ngudi ta ché tao ra dong co mot pha cé tu
dién

Day la loai dong co mot pha rotor 1ong séc. Trong céc ranh startor ¢
dat 2 cudn day: mot cuon chinh A noi truc tiép véi ludi, con cudn phu B thi
hai n6i vao ludi qua mot tu dién C,, . Nhu vay, tuy dong co sit dung nguon
mot pha nhung thuc chat 1a dong co hai pha. Tu truong quay c6 dang ellipse
(m6 dun vecto cudng do tir trudng khong thay d6i). Khi hai cuon A va B dit
lech nhau trong khong gian 90° va cdc sic tir dong(s.t.d) ctia 2 cudn bang

nhau, léch pha nhau 90° dién tir trudng quay nhan dugc cé dang tron.
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Hinh 1.33 So d6 nguyén ly dong co mot pha ¢6 tu dién
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Hinh 1.34 Giadi thich su tao thanh tir trudng quay cua dong co mot pha cé
tu dién

Hinh 1.34 giai thich nguyén ly tao ra tir trudng quay dang tron cua 2
cuon day A va B. Dong dién trong hai cudn day léch nhau 90°. Quy udc dong
dién duong cta cudn A tao ra tr truong huéng xudng dudi, con dong dién
duong clia cudn B tao ra tir trudng huéng sang trai. Téng hop hai tir trudng tai
thoi diém t,, t,, t,...., ta c6 tir trudng téng quay nguoc chiéu kim dong hé véi
tan s6 bang tan s6 dong dién (hay tin s6 cua dién ap 1udi)

Pong co tu dién ¢c6 m6 men m& may khong qua 30% M, (duong 1

hinh v& minh hoa) nén chi diing cho céc truyén dong c6 mo6 men mé may nho.
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Hinh 1.35 Dic tinh co ctia dong co tu dién khi dao chiéu lién tuc

Phuong phdp dao chiéu dong co khong dong bo mot pha: dé€ dao chiéu
dong dong co khong dong bd mot pha ta thuc hién dao dau dau day cta cudn
phu hoic thay déi chic ning cua hai cudn day tic 1a cudn phu 1a cuon 1am
viéc con cuodn lam viéc trd thanh cuon phu, d€ dao chiéu bang phuong phdp
nay thi cuon day phu va cudn day lam viéc c6 s6 vong va thiét dién phai nhu
nhau.

dong co dién

cong tic  twdién o,
tiép diém \ day quan 1
220V I

O

Hinh 1.36 Phuong phdp dao chiéu dong co dung trong mdy giat dan dung
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Chuong 2: TONG QUAN VE HO
VI PIEU KHIEN MSC-51

2.1. CAU TAO VI PIEU KHIEN HQ MSC-51:

2.1.1 Giéi thiéu cau tric phan citng ho MSC-51 (8951):

Dic diém va chic niang hoat dong ctia cdc IC ho MSC-51 hoan toan
tuong tu nhu nhau. & day gidi thiéu IC 8951 1a mot ho IC vi diéu khién do
hang Intel cia My san xudt. Ching c6 cdc dac diém chung nhu sau:

Cic dac diém cta 8951 duoc tém tat nhu sau:

e 4 KB EPROM bén trong.

e 128 Byte RAM noi.

e 4 Port xuat /nhap I/O 8 bit.

e Giao ti€p noi ti€p.

e 64 KB vung nhé ma ngoai

e 64 KB vung nh¢ dit li€éu ngoai.

e X ly Boolean (hoat dong trén bit don).
e 210 vi tri nhé c6 thé dinh vi bit.

2.2.2. Khao sat so do chan 8951 va chiic nang tung chan:
2.2.2.1. So do chan 8951:

U2

0—32 po.0/a00 P2.0/A8 o
038 o 1/aD1 p2.1/A9 22—
031 b0 2/AD2 P2.2IA10 2oL
0364 50 3/AD3 P2.3/A11 2oL
033+ by a/aDa P2.4/A12 22—
024 b0 5/AD5 p25/A13 22—
0334 b0 6/AD6 P2.6/A14 2]
032+ po.71AD7 p2.7IA15 22—
0—1 p1o P3.0/RXD 2L
0—2 p11 P3.ATXD [
0—3p12 P3.2INTO 2]
O—4p13 P3.3/INT1 o
0—2 p14 P3.4/TO 40
0—E84p15 P35Il o
O—X p1g T
o—8p17 p3.7/RD 1
0124 xraL1 psEN 22—
18 STaL2 -
O0—2 RsT ALE/PROG 22—
o—3 Eavep

AT89C51

Hinh 2.1.So d6 chan IC 8951
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2.2.2.2. Chiic nang cac chan cua 8951

8951 c6 tat ca 40 chan cé chitc nang nhu cac duong xuat nhap. Trong
d6 c6 24 chan c6 tic dung kép (c6 nghia 1a 1 chan c6 2 chdc nang), moi
duodng c6 thé hoat dong nhu dudng xuét nhap hoic nhu dudng diéu khién hoac
la thanh phan cua cac bus dit liéu va bus dia chi.

a.Cac Port:
Port 0:

Port 0 1a port c¢6 2 chic nang & cac chan 32 - 39 cua 8951. Trong cac
thi€t k&€ ¢ nho khong dung bd nhé mé rong néd cé chitic nang nhu cac duong
1/0. Doi véi céac thiét ké ¢b 16n ¢6 bd nhé maé rong, ndé duoc két hop giita bus
dia chi va bus dit liéu.

Port 1:

Port 1 1a port I/O trén c4c chan 1-8. Cic chan duoc ky hiéu P1.0, P1.1,
pl.2, ... p1.7 c6 thé dung cho giao ti€p véi cac thi€t bi ngoai néu can. Port 1
khong c6 chiic nang khac, vi vay ching chi duoc dung cho giao ti€p véi cac
thi€t bi bén ngoai.

Port 2:

Port 2 1a 1 port c6 tdc dung kép trén céc chan 21- 28 duoc dung nhu cac
duong xuat nhap hoac l1a byte cao ctia bus dia chi d6i véi cac thiét bi dung bo
nhé mé rong.

Port 3:

Port 3 1a port c6 tac dung kép trén cac chan 10-17. Cac chan cua port
ndy c6 nhiéu chic niang, cdc cong dung chuyén doi co lien hé vé6i cdc dac tinh
dac biét cua 8951 nhu & bang sau:

Bit Chirc nang chuyén doi

Tén
P3.0 RXT Ngd vao dir liéu noi tiép.
P3.1 TXD Ngd xuat dit liéu noi tiép.
P3.2 INTO\ Ngd vao ngit ciing thit 0
P3.3 INTI\ Ngd vao ngat ciing thi 1
P3.4 TO Ng6 vao cuaTIMER/COUNTER thtt 0.
P3.5 Tl Ngd vao cuaTIMER/COUNTER thi 1.
P3.6 WR\ Tin hiéu ghi dit liéu lén bd nhé ngoai
P3.7 RD\ Tin hiéu doc b nhé dit liéu ngoai.

b.Céc ngé tin hiéu diéu khién:

Ngo tin hiéu PSEN (Program store enable):

PSEN Ia tin hiéu ngd ra & chan 29 cé tic dung cho phép doc bd nhé

chuong trinh m& rong thuong duge ndi dén chan OE\N (output enable) cua
Eprom cho phép doc cac byte ma 1énh.
PSEN & mic thap trong thoi gian Microcontroller 8951 14y 1énh. Cac ma 1énh
ctia chuong trinh duoc doc tir Eprom qua bus dit liéu va dugc chét vao thanh
ghi 1énh bén trong 8951 d€ giai ma lénh. Khi 8951 thi hanh chuong trinh trong
EPROM noi PSEN sé ¢ miic logic 1.
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Ngé tin hiéu diéu khién ALE (Address Latch Enable)

Khi 8951 truy xuat bo nhé bén ngoai, port O c6 chic nang la bus dia
chi va bus dit liéu do d6 phai tach cac duong dit liéu va dia chi. Tin hiéu ra
ALE & chan thit 30 dung 1am tin hiéu diéu khién dé giai da hop cac duong dia
chi va dir liéu khi két n6i ching véi IC chot.

Tin hiéu ra & chan ALE la mot xung trong khoang thoi gian port 0 déng vai
tro 1a dia chi thap nén chot dia chi hoan toan tu dong.

Céc xung tin hiéu ALE ¢6 toc do bang 1/6 14n tan s6 dao dong trén chip va c6
thé dugc dung 1am tin hiéu clock cho cdc phan khdc ctia hé thong. Chan ALE
duoc dung lam ngd vao xung 1ap trinh cho EPROM trong 8951.

Ngo tin hiéu EANExternal Access):

Tin hiéu vao EA\ 6 chan 31 thudng dugc mac lén mitc 1 hoac miic 0.
Néu 6 muc 1, 8951 thi hanh chuong trinh tr EPROM noi trong khoang dia
chi thap 4 Kbyte. Néu & muc 0, 8951 s€ thi hanh chuong trinh tir b0 nhé ma
rong. Chan EA\ dugc 18y lam chan cap nguon 12V khi 14p trinh cho Eprom
trong 8951.

Ngo tin hiéu RST (Reset) :

Ngd vao RST & chan 9 1a ngd vao Reset cia 8951. Khi ngd vao tin hiéu
nay dua 1én cao it nhat 1a 2 chu ky may, cac thanh ghi bén trong duoc nap
nhitng gi4 tri thich hop dé khoi dong hé thong. Khi cap dién mach tu dong
Reset.

Cadc ngo vao boé dao dong X1,X2:

Bo dao dong dugc duoc tich hop bén trong 8951, khi st dung 8951
nguoi thi€t k& chi can két noi thém thach anh va cac tu nhu hinh vé€ trong so
do. Tan so thach anh thuong st dung cho 8951 1a 12Mhz.

Chan 40 (Vce) duge n6i 1én nguon 5V.
2.2.3. Cau triic bén trong vi diéu khién:
2.2.3.1. Té chitc bo nhé:

FFFF FFFF
EE Code Data
Memory Memory
00 Enable via Enable via
On -Chip PSEN RD&WR
Memory 0000
0000
External Memory

Hinh 2.2 T§ chiic bd nhé 89c51
Bdng tém tdt cdc ving nhé 8951
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Bo nhd trong 8951 bao gom EPROM va RAM. RAM trong 8951 bao
gom nhiéu thanh phan: phan luu trit da dung, phan luu trit  dia chi héa timg
bit, cac bank thanh ghi va cic thanh ghi chiic nang dac biét. 8951 c6 bo nhd
theo cdu tric Harvard: ¢6 nhitng ving bd nhé riéng biét cho chuong trinh va
dit liéu. Chuong trinh va dit liéu c6 thé chia bén trong 8951 nhung 8951 véan
c6 thé két ndi voi 64K byte bo nhG chuong trinh va 64K byte dit lidu.

Bdn do bo nhé Data trén Chip nhu sau:

TF FF
FO |F7 |F6 |F5 [F4 |[F |F2|F1 [FO B

RAM da dung

EO |E7 |E6 [ES [E4 |[E [E2|E1 [EO [ACC

[9)

DO [D7|D6|D5 |D4 D1|D0{PSW

© O
A,

30 B8|- |- |- (BCB|B |B9 B8P

osllvy

2F [7F IE [7D[7C [IB [TA[79 78
2E (77 [76 [75 [74 [73 [72 [71 [70 BO [B7 [B6 B5 [B4 [B3[B2[B1 [BO |P.3
2D [6F |6E [6D 6C 6B [6A |69 |68

2C 67 166 |65 |64 |63 62 61 160 A8 |AF ACIA |A |A9 |AB [E
B A

2B 5F SE SD[5C [5B |SA 59 |58
2A 57 |56 |55 [54 |53 52 51 50 A0 |A7|A6 |AS A4 A |A2|AT |AO P2
3

29 4F UE UDUC 4B 4A 49 48
28 47 46 45 44 43 42 41 40 99 khong dugc dia chi hod bit  [SBUF
27 3F BE BDBC 3B BA 39 38 98 9F 9E PD 9C 9BPOAPY 98 SCO
N

26 37 36 135 34 33 [32 31 j30
25 RF RE PDPC PB RA[R9 28 90 97 196 95 [94 93192 91 [90 [P1
24 27 26 5 P4 3 2 21 |20
23 IF IE ID[IC1B]1A |19 [18 8D [khong duoc dia chi hod bit [TH1
22 17 |16 {15 (14 |13 {12 |11 |10 8C [khong duogc dia chi hoa bit [THO
21 |OF |0E [0D]0C 0B [0A |09 08 8B [khong duoc dia chi hod bit [TLI
20 {07 106 05 04 03 02 Jo1 |00 8A [khong duoc dia chi hod bit [TLO

1F [Bank 3 89 |khong dugc dia chi hoa bit TMO
D

18 88 BF [8E [8D [8C [8BIBA[89 |88 [TCO
N
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17 Bank 2 87 khong dugc dia chi hoa bit [PCO
N

10

OF [Bank 1 83 khong duogc dia chi hod bit |[DPH

08 82 |khong duoc dia chi hod bit [DPL

07 [Bank thanh ghi 0 81 khong duoc dia chi hod bit |SP

00 |(mic dinh cho RO -R7) 88 187 186 [85 84 [83[8281 [80 PO

Hai ddc tinh can chu v la:

e Céac thanh ghi va cac port xuat nhap da dugc dinh vi (xac dinh)
trong bo nhd va cé thé truy xuat truc ti€p giong nhu cac dia chi
bo nhé khéc.

e Ngan xép bén trong Ram ndi nho hon so véi Ram ngoai nhu
trong cac bo Microcontroller khac.

RAM bén trong 8951 dugc phan chia nhu sau:
. Cac bank thanh ghi c6 dia chi tt 00H dén 1FH.
. RAM dia chi héa tiing bit c6 dia chi tir 20H dén 2FH.
. RAM da dung tir 30H dén 7FH.
. Cac thanh ghi chic nang dac biét tr SOH dén FFH.

RAM da dung:

Mac du trén hinh vé cho thay 80 byte da dung chiém cac dia chi tir 30H
dén 7FH, 32 byte dudi tir 00H dén 1FH ciing c6 thé ding véi muc dich tuong
tu (mac du cédc dia chi nay da c6 muc dich khac).

Moi dia chi trong ving RAM da dung déu c6 thé truy xuat tu do ding kiéu dia
chi truc ti€p hoac gian tiép.

RAM cé thé truy xudt ting bit:

8951 chura 210 bit dugc dia chi hoéa, trong d6 c6 128 bit cé chira cac
byte chia cac dia chi tir 20H dén 2FH va cac bit con lai chia trong nhém
thanh ghi c6 chic nang dac biét.

y tudng truy xudt ting bit bang phdn mém 1a cdc dic tinh manh cua
microcontroller xir 1y chung. Cac bit ¢6 thé dugc dit, x6a, AND, OR, ..., véi
1 1énh don. Da s6 cdc microcontroller xtr Iy doi hoi mot chudi 1énh doc-sira-
ghi dé dat dugc muc dich tuong tu. Ngoi ra cac port ciing c6 thé truy xudt
duoc tung bit.

128 bit ¢6 chia céc byte c6 dia chi tir 00H -1FH ciing c6 thé truy xuat nhu cdc
byte hodc céac bit phu thudc vao Iénh dugc dung.

Cac bank thanh ghi :

32 byte thap ctia bo nhé ndi dugc danh cho cac bank thanh ghi. Bo 1énh
8951 hé trg 8 thanh ghi ¢6 tén 12 RO -R7 va theo mic dinh sau khi reset hé
thong, cac thanh ghi nay cé cac dia chi tir OOH - 07H.
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Céc lénh ding cac thanh ghi RO - R7 s& ngan hon va nhanh hon so véi cdc
lénh c6 chic ning twong ung ding kiéu dia chi truc tiép. Cic dit lieu duogc
dung thuong xuyén nén dung mot trong cac thanh ghi nay.
Do c6 4 bank thanh ghi nén tai mot thoi diém chi c6 mot bank thanh ghi dugc
truy xudt bdi cdc thanh ghi RO - R7 d€ chuyén déi viéc truy xuét cac bank
thanh ghi ta phai thay déi cdc bit chon bank trong thanh ghi trang thai.
2.2.3.2. Cac thanh ghi ¢6 chiic nang dac biét:

Cac thanh ghi n6i ctia 8951 dugc truy xuat ngam dinh béi bo 1énh.
Céc thanh ghi trong 8951 duogc dinh dang nhu mdt phan cia RAM trén chip vi
vay mdi thanh ghi s& ¢6 mot dia chi (ngoai trir thanh ghi bo dém chuong trinh
va thanh ghi 1&énh vi cac thanh ghi nay hiém khi bi tic dong truc tiép). Cling
nhu RO dén R7, 8951 c6 21 thanh ghi c¢6 chiic nang dac biét (SFR: Special
Function Register) & viing trén cia RAM noi tir dia chi 80H - FFH.
Chu y: tat ca 128 dia chi tir 80H dén FFH khong duogc dinh nghia, chi c6 21
thanh ghi c6 chiic nang dac biét dugc dinh nghia san cac dia chi.
Ngoai trir thanh ghi A c¢6 thé duoc truy xuit ngdm nhu da néi, da so céc thanh
ghi ¢6 chiic niang diét biét SFR c6 thé dia chi héa ting bit hoic byte.

Thanh ghi trang thdi chuong trinh (PSW: Program Status Word):
Tu trang thai chuong trinh & dia chi DOH duoc tom tat nhu sau:

Bit Symbol Address Description

PSW.7 | CY D7H Cary Flag

PSW.6 | AC D6H Auxiliary Cary Flag
PSW.5 | FO D5H Flag 0

PSW4 | RSI D4H Register Bank Select 1
PSW.3 | RSO D3H Register Bank Select 0

00=Bank 0; address OOH+07H

01=Bank 1; address O8H+0OFH

10=Bank 2; address 10H+17H

11=Bank 3; address 18H+1FH

PSW.2 | OV D2H Overlow Flag
PSW.1 |- DIH Reserved
PSW.0 |P DOH Even Parity Flag

Chiic ndng tung bit trang thai chuong trinh
Co Carry CY (Carry Flag):
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CO nh6 c6 tac dung kép. Thong thuong né dugc dung cho cac 1énh toan
hoc: C=1 néu phép toan cong co su tran hoac phép trir c6 muon va nguoc lai
C=0 néu phép toan cong khong tran va phép trirt khong cé muon.

Co Carry phu AC (Auxiliary Carry Flag):

Khi cong nhitng gid tri BCD (Binary Code Decimal), c6 nhé phu AC
duoc set néu két qua 4 bit thap nim trong pham vi diéu khién OAH - OFH.
Nguoc lai AC=0.

Co 0 (Flag 0):

Co 0 (FO) 1a 1 bit co da dung dung cho cac tng dung cua nguoi dung.

Nhiing bit chon bank thanh ghi truy xuat:

RS1 va RSO quyét dinh day thanh ghi tich cuc. Ching dugc xda sau khi
reset hé thong va dugc thay d6i boi phdn mém khi cén thiét.

Tuy theo RS1, RSO = 00, 01, 10, 11 s€ dugc chon Bank tich cuc tuong tng la
Bank 0, Bank1, Bank2, Bank3.

RS1 RSO BANK
0 0 0
0 1 1
1 0 2
1 1 3
Co tran OV (Over Flag):

Co tran dugc set sau mot hoat dong cong hoac trir néu cé su tran toan
hoc. Khi cdc s6 ¢6 dau dugc cong hodc trir véi nhau, phan mém c6 thé kiém
tra bit ndy dé x4c dinh xem két qua c6 nam trong tAim x4c dinh khong. Khi cdc
s0 khong c6é dau dugce cong bit OV dugc bo qua. Cic két qua 16n hon +127
hoac nho hon -128 thi bit OV=1.

Bit Parity (P) :

Bit tu dong duoc set hay Clear 6 méi chu ky mdy dé 1ap Parity chin véi
thanh ghi A. Su d€m cac bit 1 trong thanh ghi A cong véi bit Parity luon luoén
chan. Vi du A chita 10101101B thi bit P set 1én 1 d€ tong so6 bit 1 trong A va
P tao thanh s6 chan.

Bit Parity thuong duoc dung trong su két hop véi nhiing thu tuc cua Port noi
ti€p dé tao ra bit Parity trudc khi phit di hodc kiém tra bit Parity sau khi thu.

Thanh ghi B :

Thanh ghi B & dia chi FOH dugc dung cung véi thanh ghi A cho cac
phép toan nhan chia. Lénh MUL AB s€& nhan nhitng gia tri khong dau 8 bit
trong hai thanh ghi A va B, roi tra vé két qua 16 bit trong A (byte cao) va
B(byte thap). Lénh DIV AB 14y A chia B, két qua nguyén dat vao A, s6 du dat
vao B.

Thanh ghi B c¢6 thé dugc dung nhu mot thanh ghi dém trung gian da muc dich.
N6 la nhiing bit dinh vi thong qua nhiing dia chi tit FOH - F7H.
Con tro Ngan xép SP (Stack Pointer) :
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Con tro ngan x€p 1a mot thanh ghi 8 bit & dia chi 81H. N6 chia dia chi
clia ctia byte dit liéu hién hanh trén dinh ngan x&p. Cac lénh trén ngan xép bao
gom cdc lénh cat dit liéu vao ngan xép (PUSH) va 1ay dit liéu ra khoi ngan xép
(POP). Lénh cat dit liéu vao ngan x&p s€ lam tang SP trude khi ghi dit liéu va
1énh 14y ra khoi ngan xé&p sé lam giam SP. Ngan xép ctia 8031/8051 duoc giir
trong RAM noi va gidi han cdc dia chi ¢ thé truy xuat bing dia chi gidn tiép,
ching 1a 128 byte dau cua 8951.

Dé khoi dong SP v6i ngan xép bt dau tai dia chi 60H, c4c 1énh sau day
duoc dung:

MOV SP , #5F

Vi 1énh trén thi ngan xé&p cta 8951 chi ¢6 32 byte vi dia chi cao nhat
cia RAM trén chip 1a 7FH. S& di gia tri SFH duoc nap vao SP vi SP tang 1én 1
la 60H trudce khi cat byte dit liéu.

Khi Reset 8951, SP s€ mang gia tri mac dinh 1a 07H va dit liéu dau tién
sé dugc cat vao 6 nhd ngan x€p cé dia chi 08H. Néu phan mém tng dung
khong khdi dong SP mot gia tri mdéi thi bank thanh ghil c6 thé ca 2 va 3 sé
khong dung dugce vi ving RAM nay da dugc dung lam ngan x&p. Ngan xép
duoc truy xuat truc ti€p bang cdc léenh PUSH va POP dé luu trit tam thoi va 1dy
lai dit liéu, hodc truy xuat ngdm bang l1énh goi chuong trinh con (ACALL,
LCALL) va céc lénh tr& vé (RET, RETI) d€ luu trit gia tri cia bo dém chuong
trinh khi bat d4u thuc hién chuong trinh con va 14y lai khi két thic chuong
trinh con ...

Con tro dit liéu DPTR (Data Pointer):

Con tro dit liéu (DPTR) dugc dung dé truy xudt bo nhé ngoai 1a mot
thanh ghi 16 bit & dia chi 82H (DPL: byte thap) va 83H (DPH: byte cao). Ba
1énh sau s€ ghi 55H vao RAM ngoai & dia chi 1000H:

MOV A , #55H
MOV DPTR, #1000H
MOV @DPTR, A
Lénh dau tién dung dé nap 55H vao thanh ghi A. Lénh thit hai dung dé
nap dia chi ctia 6 nhé can luu gid tri 55H vao con tro dit liéu DPTR. Lénh thi
ba s& di chuyén noi dung thanh ghi A (1a 55H) vao 6 nhé RAM bén ngoai c6
dia chi chia trong DPTR (1a 1000H)
Cac thanh ghi Port (Port Register):
Céc Port ctia 8951 bao gom Port 0 & dia chi 80H, Portl & dia chi 90H, Port2 &
dia chi AOH, va Port3 & dia chi BOH. Tat ca cdc Port nay déu c6 thé truy xuat
tung bit nén rat thuan tién trong kha nang giao tiép.
Cac thanh ghi Timer (Timer Register):
8951 c6 chita hai bo dinh thoi/bo dém 16 bit dugc dung cho viéc dinh thoi
dugc dém su kién. TimerQ & dia chi 8AH (TLO: byte thap) va 8CH ( THO:
byte cao). Timerl & dia chi 8BH (TL1: byte thidp) va 8DH (TH1 : byte cao).
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Viéc khoi dong timer duoc SET boi Timer Mode (TMOD) & dia chi 89H va
thanh ghi diéu khién Timer (TCON) & dia chi 88H. Chi ¢c6 TCON dugc dia chi
héa tung bit.
Cdc thanh ghi Port néi tiép (Serial Port Register):
8951 chita mot Port ndi tiép cho viéc trao ddi thong tin véi cdc thiét bi ndi tiép
nhu may tinh, modem hoac giao tiép noi ti€p véi cac IC khac. Mot thanh ghi
dém dir liéu nai ti€p (SBUF) & dia chi 99H s€ giit ca hai dit liéu truyén va di
liéu nhap. Khi truyén dit liéu ghi 1én SBUF, khi nhan dit liéu thi doc SBUF.
Cac mode van khac nhau dugc 1ap trinh qua thanh ghi diéu khién Port n6i ti€p
(SCON) duoc dia chi hoa ting bit & dia chi 98H.
Cdc thanh ghi ngat (Interrupt Register):
8951 ¢6 cdu tric 5 ngudn ngat, 2 mitc wu tién. C4c ngat bi cdm sau khi bi
reset hé thong va s& dugc cho phép bang viéc ghi thanh ghi cho phép ngit (IE)
O dia chi A8H. Ca hai duoc dia chi hoa tung bit.
Thanh ghi diéu khién nguéon PCON (Power Control Register):
Thanh ghi PCON khong c¢6 bit dinh vi. N6 & dia chi 87H chia nhiéu bit diéu
khién. Thanh ghi PCON dugc tém tat nhu sau:
. Bit 7 (SMOD) : Bit c¢6 toc do Baud & mode 1, 2, 3 & Port
noi tiép khi set.
. Bit 6, 5, 4 : Khong ¢6 dia chi.
. Bit 3 (GF1) : Bit co da nang 1.
. Bit 2 (GFO) : Bit co da nang 2.
. Bit 1 * (PD) : Set dé khoi dong mode Power Down va
thoat dé reset.
. Bit 0 * (IDL) : Set dé khoi dong mode Idle va thoat khi
ngat mach hoac reset.

Céc bit diéu khién Power Down va Idle c6 tic dung chinh trong tat ca
cac IC ho MSC-51 nhung chi dugc thi hanh trong su bién dich cia CMOS.

2.2.3.3. Bo nh6 ngoai (External Memory):

8951 c6 kha nang mé rong bo nhé 1én dén 64K byte bo nhé chuong

trinh v 64k byte bo nhd dit licu ngoai. Do d6 c6 thé dung théem RAM va
EPROM néu can.
Khi dung b nhé ngoai, PortO khong con chuc nang I/O nita. N6 duoc két hop
gifta bus dia chi (A0-A7) va bus dit lieu (DO-D7) véi tin hiéu ALE dé chot
byte ctia bus dia chi chi khi bat ddu mdi chu ky bo nhd. Port2 dugc cho 1a byte
cao cua bus dia chi.

Truy xudt bé nhé md ngoai (Acessing External Code Memory):

B0 nhé chuong trinh bén ngoai 1a b6 nhd EPROM dugc cho phép cua tin hiéu
PSEN\. Su két n6i phan cting ctia b nhé EPROM nhu sau:
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Port O DO-D7
— 74HC373
8051 EA j DA Port 0 EPROM
L 0 #
ALE G
Port 2 A8-A15
PSEN OE

Accessing External Code Memory (Truy xudt bé nhé md ngoai)
Trong mot chu ky mdy tiéu biéu, tin hiéu ALE tich cuc 2 lan. Lan tha nhat
cho phép 74HC373 m& cong chot dia chi byte thap, khi ALE xudng O thi byte
thap va byte cao ctia b0 d€m chuong trinh déu c¢6 nhung EPROM chua xuat vi
PSEN\ chua tich cuc, khi tin hiéu 1én 1 trd lai thi Port 0 da c6 dit liéu la
Opcode. ALE tich cuc lan thit hai dugc giai thich tuong tu va byte 2 duoc doc
tlr b0 nhé chuong trinh. Néu 1énh dang hién hanh 1a 1énh 1 byte thi CPU chi
doc Opcode, con byte thit hai bo di.

Truy xudt bé nhé dit liéu ngoai (Accessing External Data Memory) :

B0 nhé dit liéu ngoai 1a mot b0 nhé RAM  dugc doc hodc ghi khi dugc
cho phép cua tin hiéu RD\ va WR. Hai tin hiéu nay niam & chan P3.7 (RD) va
P3.6 (WR). Lénh MOVX duoc ding dé truy xuit bo nhé dit lieu ngoai va
dung mot bo dém dir liéu 16 bit (DPTR), RO hodc R1 nhu 1a mot thanh ghi dia
chi.
Cac RAM co thé giao ti€p véi 8951 tuong tu cach thitc nhu EPROM ngoai tri
chan RD\ ctia 8951 noi v6i chan OE\ (Output Enable) cuia RAM va chan WR\
ctia 8951 n6i v6i chan WE\ cua RAM. Su ndi cac bus dia chi va dit liéu tuong
tu nhu cach néi cuia EPROM.

Su gidi ma dia chi (Address Decoding):

Su giai ma dia chi 1a mot yéu cdu tat yéu d€ chon EPROM, RAM,
8279, ... Su giai ma dia chi d6i véi 8951 dé chon cdc viing nhG ngoai. Néu cic
con EPROM hoac RAM 8K duoc dung thi cac bus dia chi phai dugc giai ma
dé chon cdc IC nhG ndm trong pham vi gii han 8K: 0000H - 1FFFH ; 2000H
- 3FFFH, ...
Mot céach cu thé, IC giai ma 74HC138 duoc dung vdi nhiing ngd ra clia né
dugc nodi vé6i nhitng ngdé vao chon Chip CS (Chip Select) trén nhitng IC nhé
EPROM, RAM, ... Hinh sau day cho phép két ndi nhiéu EPROM va RAM.
Address Decoding (Gidi md dia chi)
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Su dé lén nhau cua cdc vang nha dii liéu ngoai:

Vi bd nhé chuong trinh 124 EPROM, nén nay sinh mot van dé bat tién
khi phat trién phan mém cho vi diéu khién. Mot nhuoc di€ém chung cua 8951
12 cdc ving nhé dit liéu ngoai ndm d& 1én nhau, vi tin hiéu PSEN\ dugc ding
dé doc bo nhd ma ngoai va tin hiéu RD\ dugc dung dé doc bo nhé dit liéu, nén
mot bo nhé RAM c6 thé chita ca chuong trinh va dit liéu bing céch néi dudng
OE\ cia RAM dén ngd ra mot cong AND c¢6 hai ngd vao PSEN\ va RD\. So
d6 mach nhu hinh sau cho phép bo nhG RAM c6 hai chiic nang vira 1a bo nhé

RAM

RD
PSEN

chuong trinh vira 1a bo nhé dir liéu:

Overlapping the External code and data space
Vay mot chuong trinh ¢6 thé dugc load vao RAM béng cach xem né nhu bo
nhé dit liéu va thi hanh chuong trinh bang cidch xem né nhu bo nhé chuong
trinh.

Hoat dong Reset:

8951 c6 ngd vao reset RST tac dong & muic cao trong khoang thoi gian
2 chu ky xung mdy, sau d6 xuéng miic thap dé 8951 bat dau Iam viéc. RST ¢6
thé kich tay bang mot phim nhan thudong hd, so d6 mach reset nhu sau:
Manual Reset (Reset bang tay)

+5V

+
gl
<

100 RESET

10uF

RST
D

8.2KOhm

i
AW A——




Trang thai cta tit ca cac thanh ghi trong 8951 sau khi reset hé thong duogc téom
tat nhu sau:

Thanh ghi Noi dung
bém chuong trinh | 0000H

PC OOH

Thanh ghi tich laiyA | 00H

Thanh ghi B 00H

Thanh ghi thdi PSW | 07TH

SP 0000H

DPRT FFH

Port 0 dén port 3 XXX0 0000 B
1P 0X0X 0000 B
IE O00OH

Cac thanh ghi dinh | 00H

thoi 00OH

SCON SBUF 0XXX

PCON (HMOS) XXXXH
PCON (CMOS) 0XXX 0000 B

Thanh ghi quan trong nhat la thanh ghi bd d€m chuong trinh PC dugc
reset tai dia chi 0000H. Khi ng6 vao RST xu6ng muc thip, chuong trinh luon
bat diu tai dia chi 0000H clia bd nhd chuong trinh. Noi dung cia RAM trén
chip khong bi thay d6i boi tac dong clia ngd vao reset.

2.2. TOM TAT TAP LENH CUA 8951 :

Cédc chuong trinh duoc cdu tao tir nhiéu 1énh, chiing duoc xay dung

logic, su noi ti€p cua cac lénh dugc nghi ra mdt cich hiéu qua va nhanh
chong, két qua ctia chuong trinh kha thi.
Tap lénh ho MSC-51 dugc su kiém tra cuia cdc mode dinh vi va cac lénh cua
chiing c6 céc Opcode 8 bit. Diéu nay cung cip kha niang 28= 256 1énh duoc thi
hanh va mot 1énh khong dugc dinh nghia. Vai 1énh c¢6 1 hoac 2 byte boi dit
liéu hoac dia chi thém vao Opcode. Trong toan bo cac 1énh ¢6 139 1énh 1 byte,
92 Iénh 2 byte va 24 1énh 3 byte.

2.2.1. Cac mode dinh vi (Addressing Mode) :

Cac mode dinh vi 1a mot bd phan thong nhat cta tap 1énh. Ching cho
phép dinh r6 nguoén hoac noi goi téi cla dit liéu & cdc duong khac nhau tuy
thuoc vao trang thai ctia nguoi 1ap trinh. 8951 cé 8 mode dinh vi dugc dung
nhu sau:

. Thanh ghi.
. Truc tiép.
. Gian tiép.
. Ttc thoi.
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. Tuong doi.

. Tuyét doi.

. Dai.

. Pinh vi.
2.2.1.1. Su dinh vi thanh ghi (Register Addressing):

C6 4 day thanh ghi 32 byte dau tién cia RAM dit liéu trén Chip dia chi

OOH - 1FH, nhung tai mot thoi diém chi c6 mot day hoat dong céc bit PSW3,
PSW4 cua tir trang thai chuong trinh s€ quyét dinh day nao hoat dong.
Céac lénh dé dinh vi thanh ghi duoc ghi mat ma bing cach dung bit trong s6
thap nhat ciia Opcode 1énh dé chi mot thanh ghi trong viing dia chi theo logic
nay. Nhu vay 1 ma chic niang va dia chi hoat dong c6 thé dugc két hop dé tao

thanh mot 1énh ngén 1 byte nhu sau:

Register Addressing.

Mot vai lénh dung cu thé cho 1 thanh ghi nao d6 nhu thanh ghi A, DPTR....
ma Opcode tu n6 cho biét thanh ghi vi cac bit dia chi khong can biét dén.
2.2.1.2. Su dinh dia chi truc ti€p (Direct Addressing):

Su dinh dia chi truc ti€p c6 thé truy xuét bat ky gid tri nao trén Chip
hoac thanh ghi phan cing trén Chip. Mot byte dia chi truc ti€p dugc dua vao
Opcode dé dinh 15 vi tri dugc diing nhu sau:

Direct Addressing

Direct Addressing
| | | | | | |

Tuy thuodc cac bit bac cao cta dia chi truc ti€p ma mot trong 2 ving nhg
duoc chon. Khi bit 7 = 0, thi dia chi truc ti€p & trong khoang 0 - 127 (OOH -
7FH) va 128 vi tri nhG thap cua RAM trén Chip duoc chon.

Tat ca cac Port 1/O, cdc thanh ghi chitc ning dic biét, thanh ghi diéu khién
hoac thanh ghi trang thai bao gio cling duoc quy dinh cic dia chi trong
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khoang 128 - 255 (80 - FFH). Khi byte dia chi truc ti€p nam trong giGi han
nay (ing véi bit 7 = 1) thi thanh ghi chic nang dac biét duoc truy xuat. Vi du
Port 0 va Port 1 duoc quy dinh dia chi truc ti€p 1a 80H va 90H, PO, P1 1a dang
thiic it gon thuat nhd cua Port, thi su bién thién cho phép thay thé va hiéu
dang thic rit gon thuat nhé cla chiing. Chang han lénh: MOV P1, A su bién
dich s& xac dinh dia chi truc ti€p cua Port 1 1a 90H dat vao hai byte cua 1énh
(byte 1 ctia port 0).
2.2.1.3. Su dinh vi dia chi gian tiép (Indirect Addressing):

Su dinh dia chi gian ti€p duoc tugng trung boi ky hiéu @ duogc dat trudce
RO, R1 hay DPTR. RO va R1 c6 thé hoat dong nhu mot thanh ghi con trdé ma
ndi dung ctia né cho biét mot dia chi trong RAM noi & noi ma dit liéu duoc
ghi hoac dugc doc. Bit ¢6 trong s6 nho nhat cia Opcode 1énh s€ xac dinh RO
hay R1 dugc dung con tré Pointer.

2.2.1.4. Su dinh dia chi tiic thoi (Immediate Addressing):

Su dinh dia chi tic thoi dugc tugng trung boi ky hiéu # duge ding trude
mot hing s6, 1 bién ky hiéu hodc mot biéu thitc s6 hoc dugc sir dung bdi cac
hing, cdc ky hiéu, cdc hoat dong do ngudi diéu khién. Trinh bién dich tinh
toan gia tri va thay th€ dit liéu tic thoi. Byte 1énh thém vo chita tri s6 dit liéu

Immediate Data
I I I I I I I

tic thoi nhu sau:
2.2.1.5. Su dinh dia chi tuong doi:

Su dinh dia chi tuong d6i chi st dung véi nhitng 1énh nhay nao d6. Mot
dia chi tuong do6i (hoac Offset) 1a mot gia tri 8 bit ma né duoc cong vao bo
dém chuong trinh PC dé tao thanh dia chi mot Iénh ti€p theo dugc thuc thi.
Pham vi clia s nhay nam trong khoang -128 — 127. Offset twong doi dugc gan
vao lénh nhu mot byte thém vao nhu sau :
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Nhiing noi nhay dén thuong duoc chi rd bdi cac nhan va trinh bién dich xac
dinh Offset Relative cho phu hop.

| I I I I I I
Opcode

| I I I I I I
Relative Offset

Su dinh vi tuong doi dem lai thuan lgi cho viéc cung cap ma vi tri doc lap,
nhung bat 1oi 12 chi nhdy ngéan trong pham vi -128 — 127 byte.
2.2.1.6. Su dinh dia chi tuyét doi (Absolute Addressing):

Su dinh dia chi tuyét d6i dugc dung véi cac 1énh ACALL va AJMP. Cac
1énh 2 byte cho phép phan chia trong trang 2K dang luu hanh cua bd nhé ma
cua viéc cung cap 11 bit thdp dé xac dinh dia chi trong trang 2K (A,...A,,
gdm A,,...Aq trong Opcode va A,...A, trong byte) va 5 bit cao dé chon trang
2K (5 bit cao dang lIuu hanh trong bo d€m chuong trinh 1a 5 bit Opcode).

I I I I I
Addrl10 - Addr8 Opcode
I I I I I I

| I I I I I I
Addr7 - AddrO

| | | | | | |
Su dinh vi tuyét d6i dem lai thuan loi cho cdc 1énh ngéan (2 byte), nhung bét
lgi trong viéc giGi han pham vi noi goi dé€n va cung cap ma cé vi tri doc 1ap.
2.2.1.7. Su dinh vi dai (Long Addressing):

Su dinh vi dai duoc dung véi 1énh LCALL va LJIMP. Cac 1énh 3 byte
nay bao gobm mot dia chi noi gai t6i 16 bit day dua 1a 2 byte va 3 byte cua lénh.
Uu diém cua su dinh vi dai 1a ving nhé ma 64K c6 thé dugc dung hét, nhuoc

I
Opcode

Addrl5 - Addr8

Addr7 - AddrO

51



diém 1a cdc 1énh d6 dai 3 byte va vi tri 1& thuoc. Su phu thudc vao vi tri s& bat
loi bdi chuong trinh khong thé thuc thi tai dia chi khac.
2.2.1.8. Su dinh dia chi phu luc (Index Addressing):

Su dinh dia chi phu luc ding mot thanh ghi co ban (cling nhu bo dé€m
chuong trinh hoac bo dém dit liéu) va Offset (thanh ghiA) trong su hinh thanh

Base Register Offset Effective Address

PC (or PDTR) ACC

1 dia chi lién quan boi 1énh JMP hoac MOVC.

Index Addressing.

Cédc bang cua 1énh nhay hoac cic bang tra dugc tao nén mot ciach dé dang
bang cach dung dia chi phu luc.

2.2.2. Cac kiéu lénh (Instruction Types):
8951 chia ra 5 nhém Iénh chinh:

. Cac 1énh s6 hoc.

. Lénh logic.

. Dich chuyén dit liéu.

. Ly luan.

. RE& nhanh chuong trinh.

Tung kiéu 1énh dugc mo ta nhu sau:

2.2.2.1. Cac lénh s6 hoc (Arithmetic Instrustion):
ADD A, <src, byte>
ADD A, Rn (A) (A) + (Rn)
ADD A, direct  :(A) (A) + (direct)
ADD A, @ Ri (A) (A) + ((Ri))
ADD A,#data :(A) (A) + # data
ADDC A, Rn “(A) (A) +(C) + (Rn)
ADDC A, direct (A) (A) + (C) + (direct)
ADDC A, @ Ri (A) (A) +(C) + ((Ri))
ADDC A, #data :(A) (A) + (C) + # data
SUBB A, <src, byte>
SUBB A, Rn :(A) (A)-(C)-(Rn)
SUBB A, direct (A) (A)-(C) - (direct)
SUBB A, @ Ri (A) (A)-(C)-((Ri))
SUBBA, #data :(A) (A)-(C)-#data
INC <byte>
INC A (A) (A) + 1
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INC direct S (direct) (direct) + 1

INC Ri 2 ((Ri)) ((Ri)) + 1
INC Rn :(Rn) (Rn) + 1

INC DPTR :(DPTR) (DPTR) + 1
DEC <byte>

DEC A (A) (A)-1

DEC direct S (direct) (direct) - 1
DEC @Ri 2 ((Ri)) ((Ri))-1
DEC Rn :(Rn) (Rn) -1

MULL AB  :(A) LOW [(A) x (B)];co anh huong co OV
:(B) HIGH [(A) x (B)],;co Cary duoc xéa.

DIV AB . (A) Integer Result of [(A)/(B)]; co OV
. (B) Remainder of [(A)/(B)]; co Carry xéa
DA A :Diéu chinh thanh ghi A thanh s6 BCD dung trong

phép cong BCD (thuong DA A di kem voi ADD, ADDC)
. Néu [(A3-A0)>9] va [(AC)=1] (A3A0) (A3A0) +6.
. Néu [(A7-A4)>9] va [(C)=1] (A7A4) (ATA4) + 6.
2.2.2.2. Cac hoat dong logic (Logic Operation):

Tat ca cac 1énh logic st dung thanh ghi A nhu 1a mot trong nhitng toan
hang thuc thi mot chu ky mdy, ngoai A ra mat 2 chu ky mdy. Nhiing hoat
dong logic ¢6 thé duoc thuc hién trén bat ky byte nao trong vi tri nhG dit liéu
no1 ma khong qua thanh ghi A.

Céc hoat dong logic duoc tom tat nhu sau:

ANL <dest - byte> <src - byte>

ANL A, Rn :(A) (A) AND (Rn).
ANL A, direct :(A) (A) AND (direct).
ANL A,@ Ri :(A) (A) AND ((Ri)).

ANL A,#data :(A) (A)AND (# data).

ANL direct, A :(direct) (direct) AND (A).

ANL direct, # data s (direct) (direct) AND # data.
ORL <dest - byte> <src - byte>

ORL A, Rn :(A) (A) OR (Rn).

ORL A, direct :(A) (A) OR (direct).

ORL A,@ Ri :(A) (A) OR ((Ri)).

ORL A,#data :(A) (A) OR# data.

ORL direct, A : (direct) (direct) OR (A).

ORL direct, # data :(direct) (direct) OR # data.
XRL <dest - byte> <src - byte>

XRL A, Rn :(A) (A) (Rn).

XRL A, direct (A) (A) (direct).

XRL A,@ Ri (A) (A) ((Ri)).

XRL A,#data :(A) (A) #data.
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XRL direct, A S (direct) (direct) (A).

XRL direct, # data :(direct) (direct) # data.
CLR A (A) O
CLR C (C) 0
CLR Bit S (Bit) 0
RL A . Quay vong thanh ghi A qua trai 1 bit
(An + 1) (An); n =06
(A0) (A7)
RLC A . Quay vong thanh ghi A qua trai 1 bit ¢6 co Carry
(An + 1) (An); n = 06
(C) (A7)
(A0) (C)
RR A - Quay vong thanh ghi A qua phai 1 bit
(An + 1) (An); n =06
(A0) (A7)
RRC A - Quay vong thanh ghi A qua phdi 1 bit c6 co Carry
(An + 1) (An); n =06
(C) (A7)
(A0) (C)
SWAPA - Doi cho 4 bit thdp va 4 bit cao cia A cho nhau
(A3AO0)(A7A4).

2.2.2.3. Cac lénh ré nhanh:

C6 nhiéu lénh @€ diéu khién lén chuong trinh bao gém viéc goi hoac tra
lai tir chuong trinh con hoéc chia nhanh c6 diéu kién hay khong cé diéu kién.
TAt ca cdc lénh 1@ nhdnh déu khong anh hudng dén co. Ta ¢6 thé dinh nhan
can nhay t6i ma khong can ro dia chi, trinh bién dich sé€ dat dia chi noi can
nhay t6i vao ding khau lénh da dua ra.

Sau day la su tom tat ting hoat dong cuia 1énh nhay.

JC  rel - Nhay dén “rel” néu co Carry C = 1.
JNC rel - Nhdy dén “rel” néu co Carry C = 0.
JB  bit, rel - Nhdy dén “rel” néu (bit) = 1.
JNB bit, rel > Nhdy dén “rel” néu (bit) = 0.
JBC bit, rel - Nhdy dén “rel” néu bit = 1 va xéa bit.

ACALL addrl1: Lénh goi tuyét doi trong page 2K.
(PC) (PC) + 2
(SP) (SP) + 1
((SP)) (PC7PC0)
(SP) (SP) + 1
((SP)) (PCI5PCS8)
(PCI0OPCO) page Address.
LCALL addrl6: Lénh goi dai chuong trinh con trong 64K.
(PC) (PC) + 3
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(SP) (SP) + 1
((SP)) (PC7PCO0)
(SP) (SP) + 1
((SP)) (PC15PCS8)
(PC) Addri5Addr0.
RET : Két thiic chuong trinh con trd vé chuong trinh chinh.
(PC15PCS8) (SP)
(SP) (SP) - 1
(PC7PCO0) ((SP))
(SP) (SP) -1.
RETI : Két thiic thii tuc phuc vu ngdt quay vé chuong trinh chinh hoat
dong tuong tu nhu RET .
AJMP Addrl 1 - Nhay tuyét doi khong diéu kién trong 2K.
(PC) (PC) + 2
(PCIOPCO0) page Address.

LIMP Addrl6 - Nhay dai khong diéu kién trong 64K
Hoat dong tuong tu lénh LCALL.
SIMP rel :Nhdy ngdan khong diéu kién trong (-128127)

byte
(PC) (PC) + 2
(PC) (PC) + byte 2
JMP @ A + DPTR:Nhdy khong diéu kién dén dia chi (A) + (DPTR)
(PC) (A) + (DPTR)
JZ  rel : Nhdy dén A = 0. Thuc hanh lénh ké' néu A 0.
(PC) (PC) + 2
(A) =0 (PC) (PC) + byte 2
JNZ rel : Nhdy dén A 0. Thuc hanh lénh ké néu A = 0.
(PC) (PC) + 2
(A) < >0 (PC) (PC) + byte 2
CJINEA, direct, rel : So sanh va nhdy dén A direct
(PC) (PC) + 3
(A) < > (direct) (PC) (PC) + Relative Address.
(A) < (direct) C =1
(A) > (direct) C =0
(A) = (direct). Thuc hanh lénh ké'tiép
CJINE A, # data, rel : Tuong tu lénh CJINE A, direct, rel.
CJNE Rn, # data, rel : Tuong tu lénh CJINE A, direct, rel.
CJINE @ Ri, # data, rel : Tuong tu lénh CINE A, direct, rel.
DJNE Rn, rel : Giam Rn va nhdy néu Rn 0.
(PC) (PC) + 2
(Rn) (Rn) -1
(Rn) < >0 (PC) (PC) + byte 2.
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DJNZ direct, rel  :Tuong tu lénh DINZ Rn, rel.
2.2.2.4. Cac lénh dich chuyén dix liéu:

Cic lenh dich chuyén dit liéu trong nhitng ving nhé noi thuc thi 1 hoic
2 chu ky mdy. Mau lénh MOV <destination>, <source> cho phép di chuyén
dit liéu bat ky 2 vung nhd nao ctia RAM noi hoac cac ving nhé cua cac thanh
ghi chitc nang dac biét ma khong thong qua thanh ghi A.
Vung Ngan xép cua 8951 chi chia 128 byte RAM ndi, néu con tré Ngan xép
SP dugc tang qua dia chi 7FH thi cac byte dugc PUSH vao sé mat di va cac
byte POP ra thi khong biét r6.
Céc lénh dich chuyén bo nhd noi va bo nhé ngoai dung su dinh vi gian tiép.
Dia chi gian ti€p c6 thé dung dia chi 1 byte (@ Ri) hoac dia chi 2 byte (@
DPTR). T4t ca cdc lénh dich chuyén hoat dong trén toan bo nhé ngoai thuc thi
trong 2 chu ky may va dung thanh ghi A lam toan hang DESTINATION.
Viéc doc va ghi RAM ngoai (RD va WR) chi tich cuc trong suét qué trinh
thuc thi ciia 1énh MOVX, con binh thuong RD va WR khong tich cuc (mic
1).
Tat ca cac lénh dich chuyén déu khong anh hudng dén cd. Hoat dong clia timg
lénh dugc tém tat nhu sau:

MOV A,Rn :(A) (Rn)

MOV A, direct 2 (A) (direct)

MOV A, @ Ri “(A) ((Ri))

MOV A, #data :(A) #data

MOV Rn, A > (Rn) (A)

MOV Rn, direct : (Rn) (direct)

MOV Rn, # data : (Rn) # data

MOV direct, A (direct) (A)

MOV direct, Rn  : (direct) (Rn)

MOV direct, direct :(direct) (direct)
MOV direct, @ Ri : (direct) ((Ri))
MOV direct, # data :(direct) data

MOV @Ri,A  :((Ri)) (A)
MOV @ Ri, direct : ((Ri)) (direct)
MOV @ Ri, # data: ((Ri)) # data
MOV DPTR, # datal6 : (DPTR) # datal6
MOV A, @A + DPTR  : (A) (A) + (DPTR)
MOV @A + PC :(PC) (PC)+ 1

(A) (A) + (PC)
MOVX A, @ Ri :(A) ((Ri))
MOVX A, @ DPTR : (A) ((DPTR))
MOVX @Ri, A “((Ri)) (A)
MOVX @ DPTR, A : ((DPTR)) (A)
PUSH direct : Cdt dit liéu vao Ngdn xép

(SP) (SP) + 1
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(SP) (Drirect)

POP direct : Ldy tir Ngdn xép ra direct
(direct) ((SP))
(SP) (SP) - 1

XCH A, Rn : Doi ché noi dung cua A vdi Rn
(A) (Rn)

XCH A, direct 2 (A) (direct)

XCH A, @Ri “(A) ((Ri))

XCHD A, @ Ri : Doi ché 4 bit thdp ciia (A) vdi ((Ri))

(A3A0) ((Ri3Ri0))
2.2.2.5. Cac lénh luan ly (Boolean Instruction):

8951 chita mot bo xtr 1i luan 1y day da cho cdc hoat dong bit don, day la
mot diém manh ctia ho vi diéu khién MSC-51 ma cac ho vi diéu khién khéc
khong cé.

RAM noi chira 128 bit don vi va cac vung nhé cac thanh ghi chic nang dac
biét cip 1én dén 128 don vi khac. Tat ca cac duong Port 1a bit dinh vi, moi
dudng c6 thé duoc xir 1f nhu Port don vi riéng biét. C4ch truy xuét céc bit nay
khong chi cac 1énh ré nhanh khong, ma la mot danh muc day da cdc 1énh
MOVE, SET, CLEAR, COMPLEMENT, OR, AND.

Toan bo su truy xuat ctia bit dung su dinh vi truc ti€p v6i nhitng dia chi tir 00OH
- 7FH trong 128 vung nhé thap va 80H - FFH ¢ cac vung thanh ghi chic nang
dac biét.

Bit Carry C trong thanh ghi PSW\ ctia tlr trang théi chuong trinh va dugc dung
nhu mot su tich liily don ctia bo xu Ii luan ly. Bit Carry ciling 1a bit dinh vi va
c6 dia chi truc ti€p vi n6 nam trong PSW. Hai Iénh CLR C va CLR CY déu ¢6
cung tac dung la x6a bit c& Carry nhung 1énh nay mat 1 byte con 1énh sau mat
2 byte.

Hoat dong ctia cdc 1énh luan 1y dugc tém tat nhu sau:

CLR C - Xoa co Carry xuong 0. Cé dnh huong co Carry.

CLR BIT : Xoa bit xuéng 0. Khong anh huong co Carry

SET C - Set co Carry lén 1. Co anh huong co Carry.

SET BIT :Set bit lén 1. Khong dnh huong co Carry.

CPL C - Ddo bit co Carry. Co anh huong co Carry.

CPL BIT :Ddo bit. Khong dnh huong co Carry.

ANL C,BIT :(C) (C)AND (BIT) : Cé anh huong co Carry.

ANL C,/BIT :(C) (C) AND NOT (BIT):Khéng danh huong co
Carry.

ORL C,BIT :(C) (C)OR (BIT) : Tac dong co Carry.

ORL C,/BIT :(C) (C)OR NOT (BIT) : Tdc dong co Carry.

MOV C, BIT :(C) (BIT) : Co Carry bi tdac dong.

MOV BIT, C :(BIT) (C) : Khdong anh huong co Carry.
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2.2.2.6. Cac lénh xen vao (Miscellamous Intstruction):

NOP : Khong hoat dong gi cd, chi tén 1 byte va 1 chu ky mdy. Ta ding dé
delay nhiing khoang thoi gian nho.

2.3. CHUGNG TRINH NGON NGU ASSEMBLY CUA 8951:

2.3.1. Gi6i thiéu :

Ngon ngit assembly gilta ngoén ngit may va ngdn ngit cap cao. Ngon ngit
cap cao duoc dac trung nhu: Pascal, C ... Con chuong trinh ngén nglt may la
mot chudi cdc byte nhi phan dugc dic trung bdi céc 1énh ma may tinh c6 thé
thuc thi.

Ngon ngit assembly thay thé cdc ma nhi phan clia ngodn ngit mdy dé st dung
cac “thuat nh6*“ dé dang trong qua trinh 14p trinh. Vi du lIénh cong trong ngon
ngit may dugc dac trung bdi ma nhi phan “10110011” trong khi ngon ngit
assembly la “ADD*.
Mot chuong trinh ngon ngit assembly khong thé thuc thi boi may tinh ma né
phai dugc dich sang ma nhi phan ngoén ngit may.
Mot linker 12 mot chuong trinh ma né két hop cac chuong trinh dac trung
Relocatable (modul) va thi€t k€ mot chuong trinh dac trung tuyét déi thuc thi
bang mdy tinh.
Segment 1a mot phan cua bo nhé ma hoic dit lieu, né c6 thé tai dinh vi dugc
(Relocatable) hoic tuyét doi (Absolute ). Segment Relocatable c6 tén, kiéu va
c6 thé dugc két noi v6i Segment cuc bo khéac. Segment Absolute khong ¢6 tén
va khong thé duoc két n6i Segment khéc.
Modul chita 1 hoac nhi€u segment hay cic segment cuc bd . Mot modul
c6 thé 12 mot “file” & nhiéu trudng hop ca biét .
Mot chuong trinh Modul Absolute don dugc hoa vao toan b ciac Segment
Absolute va Segment Relocatable tir tit ca cic mode nhap.

Chuong trinh chi chita cic ma nhi phan thay cho cac 1énh (véi cac dia chi va
cac hang dit liéu ) dugc hi€u boi may tinh.

2.3.2. Hoat dong cua trinh bién dich (Assembler Operation)

C6 nhiéu trinh bién dich véi muc dich khdc nhau c6 tic dung 1a dé hiéu
céc tng dung vi diéu khién. ASM51 1a tiéu bi€u chuin bién dich cia ho MSC-
51. ASM51 Ia trinh bién dich manh cé tic dung hitu hiéu trén hé thong phat
trién INTEL va ho IBM PC ctia mdy vi tinh.

ASM51 duoc goi hién 1én tir su chi dan ctia hé thong bai:

ASMS51 Source file (Assembly Control).

Trinh bién dich nhan mot file ngudon véi tu cdch la ngd nhap
(PROGRAM.SCR) va ho phat ra mét file doi tuong (PROGRAM.OBJ) va file
listing (PROGRAM.LST).
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Vi hau hét cac bién dich xem xét chuong trinh ngudn 2 1an trong ldc thi
hanh su dich ngén nglt may, nén ching dugc mo ta qua 2 Pass bién dich Ia
Pass1 va Pass2.

Trong pass1, file nguon dugc xem xét tng dong va bang ky hiéu xay dung.
B0 dém Location mac nhién chon O hoac dugc dat bdi chi thi ORG (dat
Origin).

Ciing nhu file dugc xem xét, bod dém Location duoc ting 1én bang do dai moi
1énh.

Chi thi data dinh nghia (dac biét hoic DW) ting bo dém Location bang véi s
byte dinh rod, cac chi thi nhé luu trit (DSO tang bod dém Location bdi s6 byte
du trir). Mdi 1an mot nhan duge tim thdy & su bit diu cia mot dudng, thi nd
dugc dac trong bang ky hiéu theo gia tri hién hanh ctia bo dém Location. Cac
ky hiéu dugc dinh nghia bdi dung cac chi thi tuong duong (EQU) duoc dac
trong bang ky hiéu, dugc cit gitt va sau dé dung trong pass?2.

Trong Pass2, file Object va file Listing dugc tao ra, cac thuat nhé dugc bién
déi thanh Opcode va dat trong cdc file output. C4c toan hang dugc x4c dinh
gia tri va dat phia sau Opcode 1énh. & noi cac ky hiéu xuat hién trong toan
hang, cac ky hiéu cua chiing s€ dugc 14y lai tir bang ky hiéu (duoc tao ra trong
suot Pass1 va ding trong su sap xép dir liéu ding hoac ding dia chi bai cdc
1énh).

Boi vi Pass2 dugc thuc thi nén chuong trinh nguén ¢6 thé dung “su tham khao
trude ““ 1a dung ky hiéu truéce khi dinh nghia.

File Object néu tuyét doi thi chi chita cic byte nhi phan (OOH - FFH) cua
chuong trinh ngon ngit may. File Object Relocatable chita mot bang ky hiéu
va thong tin khic duoc yéu ciu bdi su két hop va xac dinh dung vi tri. File
Listing chita ma nguyén bang ASCII (20H — 7FH) cho ca hai chuong trinh
nguon va cac byte Hexadecimal trong chuong trinh ngoén ngit may.

2.3.3. Su sap dat chuong trinh ngéon ngir Assmebly:

Chuong trinh ngon ngt Asembly bao gom: Cac 1énh may, 16i chi chi
cua trinh bién dich, su diéu khién bién dich va cac chi thich.
Céac lénh may 12 cac k§ xdo cua lénh c6 thé thuc thi (vi du nhu ANL). Céc chi
thi cua trinh bién dich 1a cdc lénh dé trinh bién dich dinh céu tric chuong
trinh, cdc dit liéu, ky hiéu, hang, ... (vi du Org ). Céc su diéu khién trinh bién
dich set cac mode ctia trinh bién dich va diéu khién su chay chuong trinh
Assembly (vi du STILLE ).
Cac chu thich hoat dong cua 1énh.
Céac lénh phai ghi theo nguyeén tic r6 rang dé duoc trinh bién dich hiéu.
Su sip x€p cua ching nhu sau:
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PROGRAM.OBJ

PROGRAM.SCR

PROGRAM.LST

(Label:) mnemonic [operand][:operand]|...][:comment]
2.3.3.1. Vung nhan (label Field ):

Mot nhan tuong trung cho dia chi ctia 1énh (hoac dir liéu ) theo sau
nhan. Khi cac r&€ nhanh dén lénh nay, nhan duoc dung trong ving toan hang
ctia nhanh (hoac 1énh nhay).

Cac “nhan‘ 1a mot kiéu ky hiéu, sau nhan phai c¢6 d4u hai cham (:) con sau ky
hiéu thi khong.

Céc kiéu ky hiéu dugc quy cho cac gi4 tri hodc quy cho viéc ding cdc chi thi
nhu: EQU, SEGMENT, BIT, DATA, ... Cic ky hiéu c6 thé 1a dia chi, hing,
data, tén cdc segment hodc su xay dung khdc dugc hi€u boi nguoi lap trinh.
Sau day 12 mot vi du dé phan biét nhan va ky hiéu:

PRA EQU 500 : PRA l1a ky hiéu tugng trung gié tri 500

START :MOV A , #0FFH :START la nhan tuong trung dia chi Iénh MOV
Mot ky hiéu hodc mot nhan phai bat ddu mot chit cdi dau “?”, hoac dau “-*;
phai duoc theo sau bing mot chit cai, cdc s6, dau “?” hay “-“, va c6 thé chia
t6i 31 ky tu.

2.3.3.2. Vung thuat nhé (Mnemonic Field ):

C4c thuat nhé hay cac chi chi bién dich di vao viing thuat nhé theo sau
vung nhan. Vi du cac thuat nhé 1énh nhu: ADD, MOV, DIV, ING, ... ; cac chi
thi bién dich nhu : ORG , EQU.
2.3.3.3. Vung toan hang (Operand Field):

Viung toan hang theo sau ving thuat nhé. Vung nay chita dia chi hay dit
lieu dugc dung boi 1énh. Mot nhan c6 thé dung dé tuong trung cho hing dit
liéu. Cac kha nang cho phép vung toan hang phu thudc 16n vao cac hoat dong.
Mot vai hoat dong khong cé todn hang nhu : RET, NOP trong khi cdc hoat
dong khac cho phép nhiéu todn hang dugc phan ra bang d4u phay.
2.3.3.4. Vung chi thich (Comment Field ):

Céac chu thich phai dé hiéu dat dé giai thich Iénh, va c6 ddu cham phay
& dau. Khoi chi thich trong khung dé giai thich tinh chat chung ctia phéin
chuong trinh duoc cat ra bén dudi.
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2.3.3.5. Cac ky hiéu bién dich dac biét (Special Assembler Symbol ):

Céc ky hiéu bién dich dac biét dugc dung trong cac mode dinh vi thanh
ghi cu thé chiing bao gébm céc thanh ghi A, Ro — R7, DPTR, PC,C, AB, hay
cac ky hiéu $ dugc dung d€ quy vao gi4 tri hién hanh ctia bo dém Location.
Vidu:1énh JNZ T1, $ tuong duong véi 1énh sau : HERE : JNZ T1, HERE
2.3.3.6. Dia chi gian tiép (Indirect Address):

D6i v6i mot so 1énh dung todn hang c6 thé xdc dinh thanh ghi ma né
chita dia chi gi4n ti€p va né chi ¢6 thé ding v6i RO, R1 , DPTR. Vi du lénh
MOV A, @RO0 khoi phuc lai byte dit liéu tirt RAM noi tai dia chi dugc dinh 16
trong RO.

Lénh MOVC, @A + PC khoi phuc lai byte dit liéu tir bd nhé dit liéu ngoai tai
dia chi duoc tao thanh bai viéc cong ndi dung thanh ghi tich liy A va bo dém
chuong trinh.

2.3.3.7. Dit liéu tirc thoi (Immediate Data ):

Céc Iénh dung su dinh vi tic thoi cung cap dit liéu vao vung toan hang,
ky hiéu # dat trude dir liéu tic thoi. Vi du:
CONSTANT  EQU 100

MOV A, OFFH
ORL 40H, # CONSTANT
2.3.3.8. Pia chi dix liéu (Data Address):

Nhiéu 1énh truy xuét cdc ving nhd dung su dinh vi truc ti€p va doi hoi
mot dia chi nhé dit liéu trén chip (00 — FFH) hay mot dia chi SFR (80H —
FFH) trén viing todn hang. C4c ky hiéu da dugc dinh nghia c6 thé dugc dung
cho cac dia chi SFR. Vi du:

MOV A, 45H hay MOV A, SBUF.
2.3.3.9. Pia chi Bit (Bit Address):

Mot trong nhitng diém manh cta 8951 1a kha ning truy xuat cdc bit
riéng 1¢, khong can cac hoat dong trang bi trén byte. Cac 1énh truy xuét cac bit
dinh vi phai cung cap mot dia chi trong bo nhé dit liéu noi (00H — 7FH) hoac
dia chi bit trong cac SFR (80H - FFH).

C6 3 céach dé xac dinh dia chi bit trong 6 nhG dit liéu: Dung dia chi bit truc
ti€p, ding hoat dong diém gitta dia chi byte va dia chi bit, ding ky hiéu bién
dich da duoc dinh nghia.

Vi du:

SETB OE7H : Dung dia chi truc tiép.

SETB ACC, 7 :Dung hoat dong diém.

JNZ T1,$ :Dung ky hiéu duoc dinh nghia “TT .

2.3.3.10. Pia chi ma (Code Address):

Dia chi ma duoc dung trong toan hang cho cac 1énh nhay, bao gom céc
su nhay tuong doi (nhu SIMP va céc 1énh nhay ¢6 di€u kién), cdc su nhay va
cac su goi tuyét doi (ACALL , AJIMP). Dia chi ma thuong dugc cho & dang
nhan sau:
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HERE:

SJMP HERE
ASM51 sé xac dinh dia chi ma ding va 1ong vao Offset ding duoc ky hiéu 8
bit 1énh, dia chi trang 11 bit hoac dia chi dai 16 bit cho thich hop.

2.3.3.11. Cac su nhay va goi chung ( generic Jump and Calls):

ASMS51 cho phép nguoi 1ap trinh dung thuat nhé JMP chung hay CALL
chung. Lénh “JMP “c6 thé duoc dung thay cho “SIMP, AJMP, LIMP* va
“CALL” ¢6 thé thay cho ACALL hay LCALL. Su bién dich bién doi thuat nhé
chung d€ém mot 1énh “thuc t€* sau vai qui luat don gian, thuat nhé chung bién
d6i thanh dang tuyét d6i néu nhay hay goi trong trang 2k. Néu cac dang ngin
va tuyét doi khong dung thi s& duoc chuyén thanh dang dai.

2.3.4. Su tinh toan biéu thitc cia Assemble Time (Assemble Time
Expression Evaluation):
Khi mot biéu thic dugce dung, su bién dich tinh todn gia tri 16ng vao lénh dé.
2.3.4.1 Cac co s6 s6 (Number Basses):

Co sd cdc hang s phai dugc theo sau cdc s6 nhi phan “B”, theo sau s6
Octal “O”, hoac “Q”, theo sau sO thap phan “D” hay khong c6 gi , theo sO
Hexa “H”. Vi du:
MOV A #15 : Thdp phdn
MOV A ,1111B : Nhiphadn
MOV A ,30H : Hex
MOV A ,315D : Thdp phdn
MOV A,3170 : Octal

2.3.4.2. Cac chuoi ky tu (Character String):

Chuoi ding mot hay 2 ky tu ¢ thé ding nhu cdc todn hang trong cac
biéu thitc. Cdc ma ASSCII dugc bién d6i thanh nhi phan tuong duong bdi su
bién dich.

Céc hang dugc di kém theo sau 1 ddu ngoic kép (°).
Vidu: CJINZ A, # ‘Q’, AGAIN
2.3.4.3. Cac ky hiéu so6 hoc (Arithmetic Operations):
+ :Cong
: Tru
. :Nhan
/  :Chia
MOD :Phép lay du
Vi du lenh MOV A, # 10 + 10H vi lénh MOV A, # 1AH tuong tu 2 lénh
MOV A, #25 MOD 7 va MOV A, #4 ciling giong nhau.
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2.3.4.4. Cac hoat dong logic (Logic Operations):

Céc hoat dong logic Ia OR, AND, XOR, NOT. Hoat dong duoc 4p dung
trén céc bit tuong tng trong moi todn hang. Su hoat dong phai dugc phan ra tir
cdc todan hang bdi mot khoang cach ky tu hodc nhiéu khoang ky tu.

Vi du 3 1énh MOV sau day giong nhau:

THERE EQU
MINUS ~-THERE ~ EQU- 3

MOV A, #(NOT THERE) + 1

MOV A, MINUS -THERE
MOV A, #11111101B

2.3.4.5. Cac hoat dong dac biét (special Operation):

Cac hoat dong dac biét 1a: SHR (dich phai), SHL (dich trai), HIGH
(byte cao), LOW (byte thap).
Vidu: 1énh MOV A, # HIGH 1234H va Iénh MOV A, 12H tuong duong.
2.3.4.6. Cac hoat dong lién quan:

Khi mot hoat dong ¢6 lién quan duogc dung gitta hai toan hang thi két
qua hoac sai (OOOOh) hoac ding (FFFFH). Cac hoat dong la:

EQ = : Equals (bang)

NE <> :Notequals (khong bang)

LT < : Less than (nho hon)

LE <= :Less than or equal (nh6 hon hoic bang)

GT > : Greater than (16n hon)

GE >= : Greater than or equal (I6n hon hoac bang)
Vi du:

MOV A, #5

MOV A, 100 GE 50

MOV A,5 NEA4
Ca ba lénh trén déu ding nén ca ba tuong duong véi 1énh sau: MOV A #
OFFH

2.3.5. Cac chi thi bién dich:
ASM51 cung cap cac chi thi sau:
» Su diéu khién trang thai bién dich (ORG, AND, USING)
= Su xdc dinh ky hiéu (SEGMENT, EQU, SET, DATA, NDATA, BIT,
CODE)
* Su khdi gan luu trit hay dé danh trude su luu trit (DS, DBIT, DB,
DW)
»  Su két n6i chuong trinh (PUBLIC, EXTRN, NAME)
= Su chon segment (PSEG, CSEG, DSEG, ISEG, BSEG, XSEG)
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2.3.5.1. Su diéu khién trang thai bién dich:

Chi thi ORG thay d6i bo dém viing nhé dé dat su khoi ddu mot chuong
trinh méi bdi trang thai theo sau d6, dang cua chi thi ORG la: ORG
Expression

Chi thi END dat & cudi cung trong file nguon. Dang ctia n6 1a END.
Chi thi USING cung cidp cho ASM51 day thanh ghi tich cuc hién hanh. Dang
chi thi ctia n6 1a USING Expression
Viéc dung dia chi cac thanh ghi ky hiéu duoc dinh nghia tru6c ARO-AR7 sé
bién thanh dia chi truc ti€p phtt hop cua day thanh ghi tich cuc.
Vidu: USING 3 : Diuing Bank 3 trong ddy thanh ghi.
PUSH AR7 : Push R7 (R7=1FH)
PUSH AR7 : Push R7 (R7=0FH)
2.3.5.2. Dinh nghia ky hiéu (Symbol Definition):

Dang chi thi cua segment nhu sau: symbol SEGMENT segmenttype
Trong d6 symbol 1a tén ctia segment c6 thé doi chd duge. Cac kiéu segment ¢
thé CODE (segment ma), XDATA (ving dif liéu ngoai), DATA (vung dit liéu
noi) ¢ thé truy xuat bang su dinh vi truc tiép tir (00H-7FH), IDATA (toan bo
vung dir liéu nd1), BIT (vung BIT tir 20H-2FH dit liéu noi).

Vi du : EPROM SEGMENT CODE cho biét EPROM cuia mot segment kiéu
code.

Dang chi thi EQU : symbol EQU Expression

Dang chi thi BIT : symbol BITExpression

Luu y ring néu ta dung chi thi BIT nhu FLAGS BIT 05H thi ta ¢6 thé SETB
FLAGS ma khong dugc dung 1énh MOV.

2.3.5.3. Su khoi gan/danh luu trir truée (Storage Initilization/Reservation)

Céc chi thi cta Storage Initilization khoi gdn va Storage Reservation dé
danh mot vung nhdé trong tur, byte hoac cidc don vi bit. Vung dugc danh trude
khi bat du tai ving nhG dugc chi ro boi gid tri hién hanh clia bo d€m ving
nhd trong segment tich cuc dang hién hanh. Cac chi thi nay c6 thé ding trudc
mot nhan.

a) Khai bao luu trir DS (Define Storage)

Dang phat biéu DS 1a : [label:]DS Expression
Ph4t biéu DS danh mot ving nhé trong don vi byte. N6 c¢6 thé dugc dung
trong bat ky phét biéu segment nao ngoai trir BIT. Khi phét biéu DS dugc bit
gap trong chuong trinh thi bo dém vi tri location cua segment hién hanh dugc
tang 1én mot khoang béng gi4 tri ctia bi€u thic. Tong clia bo dém location va
biéu thitc da dugc dinh 16 s& khong vuoc qua su han ché ciia ving hién hanh.

Ph4t biéu sau tao ra mot viing dém 40 byte trong segment dit liéu noi.
DSEG AT 30: Pdt vao segment data noi.

LENGTH EQU 40

BEFFER : DS LENGTH : 40 byte duoc danh trudc
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Nhan BUFFER tugng trung cho dia chi cua location dau tién cua ving nhé
dugc luu trit. Trong vi du trén buffer dat dau & dia chi 30H boi tir “AT 30”
dugc dinh 16 bdi DSEG. Ving dém nay c6 thé xod nhu sau:
MOV R7 #LENGTH :R7 chita con s6 LENGTH la 40

MOV RO#BUFFER RO chita dia chi tai buffer la 30H
LOOP : MOV @RO #0 : Lan luot xod

DJNZ,R7,LOOP

(continue)

Pé tao ra viing dém 1000 byte trong RAM ngoai bat ddu tai dia chi
4000H, cac chi thi sau day c6 thé duoc dung:

XSTART EQU 4000H
XLENGTH EQU 1000H
XSEG AT XSTART : Phdn doan data ngoai bdt ddau ¢ 4000H
XBUFFER: DS XLENGTH : Tao ra mét viing dém c6 do dai 1000byte
Céc lénh sau day c6 thé ding dé xod ving dém trén :

MOV DPTR#BUFFER: Dua dia chi 4000H va DPTR
LOOP :CLRA
MOVX @DPTR : Xod néi dung tir dia chi 4000H tro di
INC DPTR : Tdng thém 1 ( truong hop dau trd thanh 4001H)
MOV A,DPL
CINZ A#LOW (XBUFFER=LENGTH+1),LOOP
MOV A, DPH
CINZ A HIGH (XBUFFER=XLENGTH+1),LOOP
(Continue)

Néu so sanh hai cach dung trén danh cho byte thap va byte cao DPTR,

i1énh CJNZ chi lam nhiém vu d6i véi thanh ghi A hodc thanh ghi Rn, do d6

byte thap hoac byte cao cua bo dém dit lieu phai dugc MOV vao A trude khi
dén 1énh CINZ. Vong lap chi két thiic khi bo d€m dir liéu da dugc doc dia chi
XBUFFER+XLENGTH+1

b) Khai bao DBIT (Define Bit)

Su thanh lap : [label:] DBIT expression
Chi thi DBIT danh truéc viing nhé cdc don vi bit, né ¢6 thé duoc dung trong 1
segment bit. Khi ph4t biéu nay duoc bat gip trong chuong trinh thi bo dém vi
tri clia segment hién hanh dugc cong thém gia tri clia biéu thic.

¢) Khai bao byte DB (Define Byte)

Su thanh 1ap chi thi DaC BIET : [label:] BaC BIET Expression
[,LExpression]l[...]
Chi thi DB khéi gédn bo ma nén segment CODE phai tich cuc. Danh sdch biéu
thiic 12 mot chudi ctia mot hay nhiéu gid tri byte (mdi cach c6 thé 1a mot biéu
thitc) dugc phan ra boi ddu phay.
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Chi thi DB cho phép cac chudi ky tu (dugc kém trong dau ngoic kép don) dai
hon 2 ky tu. Mbi ky tu trong chudi duoc bién thanh ma ASCII tuong ting. Néu
mot nhan duoc dung thi nhan d6 da dugc an dinh dia chi cta byte dau tién.
Vidu: CSEG AT 0100H

DSQUARES : DB 0,1,4,9,1625 :Binh phuong tir 0-5
K&t qua cua su phan chia bd nhé hexa ciia bo nhé ma ngoai nhu sau :

Address Content Note
0100H O0H Clraso 0
0101H O1H Clraso 1
0102H 04H Cla s6 4
0103H OH Clras0 9
0104H 10H Clraso 16
0105H 19H Cura so 25

d) Khai bao tir DW (Define Word)
Su thanh lap : [label:]DW Expression [,Expression][...]
Chi thi giong chi thi DB ngoai trir hai vi tri nhé 16 bit dugc chia lam moi

khoang dit liéu.
Vidu:
CSEG AT 200H
DW 1234H,2
Address Content Note
0200H 12H Byte cao 1234H
0201H 34H Byte thap 1234H
0202H OOH Byte cao cua 2
0203H 02H Byte thap cta 2
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Chuong 3: THIET KE VA THI CONG BO PIEU KHIEN MAY
GIAT UNG DUNG VI XU LY

3.1. NHIEM VU THIET KE

Nhiém vu can thuc hién 12 thiét k€ mot mach diéu khién st dung cho
mady gidt dan dung dung vi diéu khién AT89¢51 . Vay nén yéu ciu dat ra &
day la:

+ Thiét k& khoi nguon.

+ Thiét ké khoi giao tiép.

+ Thiét ké mach cong suat.

+ Thiét k& mach vi diéu khién.

+ Viét chuong trinh phan mém. )
3.2. THIET KE PHAN CUNG CUA HE THONG
3.2.1. So do khai cta hé thong

phim chon

X phim chon ché do giat: o by
chuong trinh: I : 2 Sl phim khoi

N . 2 N ohim it ngudn || phim bat ngudn
g1t ngam, chuan, nhanh dong (start) I = I R

n g:A R {} L . kh(‘ﬁl
hién thi tin b¢ dicu khicn chwong trinh giat N N ,

: . .o .2 - dau cong tic muc nuwoc
bang led hiéu ( vi dicu khicn 8051) Va0
diu {}

ra

giat, gifl, vat

tac dong tin hi¢u dau ra

U khoi nguon

cong tac ban dan

5680

Hinh 3.1 So d6 khoi cuia mach diéu khién

Pac diém va chitc nang cua ting khoi

- Khéi phim bdm gém: phim chuong trinh, phim ché do, phim tat
nguon, phim bat ngudn, phim khéi dong may (start). Phim chon chuong trinh
c6 chiic niang cai dit chuong trinh cho may gidt dé mdy c6 thé giat theo toan
chuong trinh 1a giat, gifi, vat. Hodc ¢ thé dit chuong trinh cho mdy chi thuc
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hién mot cong viéc chi giat, chi gifi, hoac chi vat. Phim ch€ do ¢6 chitc nang
lwa chon mot trong ba ché do gidt cho may do 1a: ché do giat thuong téng thoi
gian gidt 12 45 phiit st dung khi d6 giat khong qud ban hoic lugng do giit &
mifc trung binh, ché do giat ngdm tong thoi gian giat 1a 70 phit sir dung ché
do nay khi do giat qua ban. Ché do giat nhanh tong thoi gian giat 1a 30 phuit sir
dung ch€ do nay khi do giat khong nhiéu hoic 1a do giat mong. Phim start
dung dé khoi dong may giat

- Kh6i hién thi gdm 3 deén led hién thi cho céc chuong trinh giat va 3
den led hién thi cho 3 ch& do giat dugc chon

- Khoi dau vao 1a cam bién mifc nudc theo kiéu role ap sudt

- Khoi nguoén gdém c6 bi€n dp ngudn bién doi dién dp tir 220v xudng
12v sau d6 duoc nin qua cdu diot va qua mach 6n ap 5v cap nguén cho mach
diéu khién

- Khoi diéu khién sir dung vi diéu khién ho 8051 1am don vi thu nhan,
xtr 1y tin hiéu va xuat c4c tin hiéu diéu khién cho toan bo hé thong

- Khoi tin hiéu dau ra gom cac role ban dan (triac va transisto) c6 chiic
nang déng cat, dao chiéu dong co giat va déng cat van x4, van cip nudc, coi
bao.
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Tinh chon linh Kién trong so do
Tinh dién tré han dong R1:

Dé cho méi led sdng thi dong cung cép cho né la 10mA. Vay dién try
can gan thém vao dé han dong cho led 1a:

R, = Yoo Vieo _ 51_02 = 0,3k

I LED

Chon R1 trén thuc t€ 1a 330 (€2). Véi viéc chon R1 16n hon tinh toan
nhung dong qua led giam khong ddng ké nén van chap nhan

Vay dong thyc t€ qualed fa: _ _Vee Vieo | 5=2 —9,00mA
R, 330x10
Tinh dién tr& R2 phan cuc cho transistor
Dé cho mot triac din thi dong dién qua né 1a 10 mA. Day ciing chinh Ia
dong Ic cua transistor. Vay chon transistor loai A1266 véi hé s6 khuyéch dai
B1a 60

1, = =20 _017mA
p 60
Vay dong I 1a:
Voo Ve 5-
R, = otz Voo Ve 3707 ooy

I I 017
bién tr& phan cuc R2 la:

Chon R2 = 22 kQ, nho hon gid tri tinh todn dé dong 16n transistor
nhanh bao hoa.
Lua chon phan tlr cong suét (triac)
Dong co st dung trong may giat 1a dong co khong dong bo 1 pha cé
U, = 220V, I, = 2A. D¢ diéu khién déng cit ciing nhu dao chiéu quay cho
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dong co ta st dung hai triac BT139 c¢6 cac thong s6 nhu sau: U, =800V,
I;,=16A, I;;=10mA

Cuon hiit trong van cip nude ¢6 U, =220V, I,.= 0,05A. va van xa nudc
c6 U, =220V, I, = 0,1A. Dé diéu khién hai van nay ta su dung 2 triac
BCR1AM c6 céac thong s6 nhu sau U, =800V, I, =2A, [;;=5mA
So do mach in va bé tri linh kién

R
f

o
[ e el

o

¥

0000000009000 0000004¢

8051
00000000%0000000000

IEN A

FULSE

ki

12
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3.3. THIET KE PHAN MEM
3.3.1. Yéu cau cong nghé cua mach diéu khién may giat

Dé dinh huéng cho qua trinh viét chuong trinh diéu khién may giat thi
mach diéu khién phai thuc hién dugc céc chiic ning sau day.

- Nhan phim bat nguén (on) nguén sé dugc cap va duy tri khi nha phim

- Sau khi bat nguén néu nhin phim start thi may sé chay theo chuong
trinh mac dinh d6 la thuc hién theo trinh tu ca ba chuong trinh giat gom cé
11an giat thoi gian 12 14 phdt - vat 3 phit — giti 10 phit - vat 3phidt — gii
10phiit — vat 5 phit. Néu ban ddu phim chuong trinh duoc nhén chon chi giit,
chi gifi, hodc chi vat thi sau khi nhan start mdy s€ chay chuong trinh da dugc
chon. Néu ban dau phim ché d6 dugc nhan thi may sé€ luu ché do dugc chon la
giat nhanh, giat thuong hay giat ngdm. Néu phim ch€ do khong dugc nhan thi
may s€ tu thi€t 1ap theo ché do giat thuong. Sau khi két thic chuong trinh giat
bo diéu khién s& bdo coi, va cit ngudn chinh.
3.3.2. Xay dung luu do thuat toan

Luu d6 ctia chuong trinh chinh

Thiét lap chuong
trinh gidt mic dinh

Kiém tra phim N
CT va phim
Cb
Y Kiém tra phim
start
Go1 chuong trinh
4n phim
Thue hién chuwong trinh
giat méac dinh
N
Phim start
Y

xac dinh chwong trinh va
ché do gidt dugce chon

v

Thyc hién chwong trinh
gidt dugce chon
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Luu d6 chuong trinh ( 4n phim)

Kiém tra phim
CT (P2.6=0)

Kiém tra phim
CP (P2.7=0)

P2.0=1 (tit dén chuong trinh giit)
P2.1=1 (tit den chuong trinh giii)

P2.2=0 (bt dén chirong trinh vit)

P2.3=1 (tit dén ché d9 giat thuong)
P2.4=1 (tat dén ché do giat ngam)
P2.5=0 (bat dén ché do gizt nhanh)

¥

Kiém tra phim

CT (P2.6=0)

Kiém tra phim
CD (P2.7-0)

P2.0=0 (bat den chwrong trinh giat
P2.1=1 (tit dén chuong trinh git)
P2.2=1 (tat dén chuong trinh vat)

P2.3=1 (tatdén ché d¢ giat thudng)
P2.4=0 (bat den che do gidt ngam)

P2.5=1 (tit dén ché do gizt nhanh)

¥

Kiém trapkN

CT (P2.6=0)

Y

Kiém tra phim
CP (P2.7=0)

P2.0=1 (tit dén chwong trinh giat)
P2.1=0 (bat dén chuong trinh giti)

P2.3=0 (bt dén ché d¢ giat thudng)
P2.4=1 (tdt den che d6 gidt ngém)
P2.5=1 (tit dén ché do gidt nhanh)

P2.2=1 (tit dén chiong trinh véf)
I

Kiém tra phim

CT (P2.6=0)

P2.0=0 (b4t deén chwrrong trinh g1t
P2.1=0 (bat den chwrong trinh giii)
P2.2=0 (bt dén chwong trinh vit)

Kkiém tra

phim start
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Luu d6 chuong trinh ( x4c dinh chuong trinh va ché€ do giat dugc chon)

Bit dau

den giat bat N
p2.0=0

den giu bat
p2.1=0
den git bat
p2.1=0

Chay churong trinh Chay chuong trinh Chay chwong trinh
giat 15 phut giti 10 phut vat 5 phut
dén ché do
gidt thuwong bat
p2.3=0
Y dén ché do
gidt nhanh bat
p2.5=0
Y
Chay chuong trinh Chay chwong trinh Chay chuong trinh
gidt méc dinh giat nhanh giat ngam
3.3.3. Chuong trinh diéu khién
$include(reg51.inc )
ORG 00H
LIMP MAIN ;NHAY TOI CHUONG TRINH CHINH
ORG 03H ;NGAT NGOAI 0
LIMP POWEROFF ;TAT NGUON
ORG 13H ;NGAT NGOAI 1
LIMP NGATSTART ; TAM DUNG VA KHOI DONG
ORG 100H ;CHUONG TRINH CHINH

MAIN: MOV IE#10000001B ;CHO PHEP NGAT
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KT:

PHIMBAMI:

KT2:

CLR P1.6

CLR P2.0

CLR P2.1

CLR P2.2

CLR P2.3

JNB P2.6,PHIMBAM1
JNB P2.7,PHIMBAM?2
JNB P3.3,PHIMSTART
SIMP KT

CALL COI

SETB P2.0

SETB P2.1

CLR P2.2

JNB P2.6,$

JNB P2.6,PHIMBAMI11
JNB P2.7,PHIMBAM?2
JNB P3.3,PHIMSTART
SIMP KT2

PHIMBAMI11: CALL COI

KT3:

SETB P2.2

SETB P2.1

CLR P2.0

JNB P2.6,$

JNB P2.6, PHIMBAM12
JNB P2.7,PHIMBAM?2
JNB P3.3,PHIMSTART
SIMP KT3

PHIMSTART: JNB P3.3,$

SETB IE.2
LJMP PHSTART

PHIMBAMI12: CALL COI

KT4:

CLR P2.1

SETB P2.0

SETB P2.2

JNB P2.6,$

JNB P2.6,PHIMBAM13
JNB P2.7,PHIMBAM?2
JNB P3.3,PHIMSTART

PHIMBAMI13: CALL COI

KT5:

PHIMBAM?2:

CLR P2.1

CLR P2.0

CLR P2.2

JNB P2.6,$

JNB P2.6,PHIMBAM1
JNB P2.7,PHIMBAM?2
JNB P3.3,PHIMSTART
SIMP KT5

CALL COI

SETB P2.3

CLR P24

;BAT NGUON

;BAT DEN GIAT

;BAT DEN GIU

;BAT DEN VAT

;BAT DEN CHE DO GIAT THUONG
;KIEM TRA PHIM CHUONG TRINH
;KIEM TRA PHIM CHE DO

;KIEM TRA PHIM START

;BAO COI KHI BAM PHIM
;TAT DEN GIAT

;TAT DEN GIU

;TAT DEN VAT

;CHO NHA PHIM

;KHIEM TRA PHIM START
;CHO PHEP NGAT NGOAI1
;NHAY DEN NHAN 'PHSTART
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KTé6:

PHIMBAM3:

KT7:

PHBAMI:
PHIMBAM4:

KTS:

NHAY:

DELAYO05S:
LAP:

LAPI:
LAP2:

SETB P2.5

JNB P2.7.$

JNB P2.6,PHIMBAM1
JNB P2.7,PHIMBAM3
JNB P3.3,PHIMSTART
SIMP KT6

CALL COI

SETB P2.3

CLR P2.5

SETB P2.4

JNB P2.7.$

JNB P2.6,PHBAM1
JNB P2.7,PHIMBAM4
JNB P3.3,PHIMSTART
SIMP KT7

LIMP PHIMBAM1
CALL COI

SETB P2.5

CLR P2.3

SETB P2.4

JNB P2.7.$

JNB P2.6, NHAY

JNB P2.7,PHIMBAM?2
JNB P3.3,PHIMSTART
SIMP KT8

LIMP PHIMBAMI1

MOV R1,#250 ;TRE 0,5S
MOV R2.#200

MOV R3.#10

DJNZ R3,LAP2

DJNZ R2,LAP1

DINZ R1,LAP

RET

DELAY]S:
LAPIS:

MOV RO, #2 ;TRE 1S
CALL DELAYO05S

DJNZ RO,LAPIS

RET

DELAY3S:
LAP3S:

MOV R4.#3 ;TRE 3S
CALL DELAY1S

DJNZ R4,LAP3S

RET

DELAY7S:
LAPTS:

MOV R4 #7 ;TRE 7S
CALL DELAY1S
DJNZ R4,LAP7S
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DELAY1P: MOV R5,#60 ;TRE 1PHUT
LAPIP: CALL DELAY1S

DIJNZ R5,LAPIP

RET

DELAY2P: MOV R5,#120

LAP2P: CALL DELAY1S
DJNZ R5,LAP2P
RET

DELAY4P: MOV R5,#240 ;TRE 4PHUT
LAPAP: CALL DELAY1S

DJNZ R5,LAP4P

RET

GIATCH: MOV R6,#128 ;CHUONG TRINH GIAT CHUAN
CLR P1.3
JBP1.5,%
SETB P1.3
LAPG:CLR P1.1
LCALL DELAY3S
SETB P1.1
LCALL DELAYO05S
CLR P1.2
LCALL DELAY3S
SETB P1.2
LCALL DELAYO05S
DJNZ R6,LAPG
RET
GIATNH: MOV R6,#60 ;CHUONG TRINH GIAT NHANH
CLR P1.3
JBP1.5,%
SETB P1.3
CALL LAPG
RET
GIATNG: MOV R7.#7 ;CHUONG TRINH GIAT NGAM
CLR P1.3
JBP1.5,%
SETB P1.3
GIATNG1: MOV R6,#18
GIATNG2: CALL LAPG
DJNZ R6,GIATNG2
CALL DELAY4P
DINZ R7,GIATNGI1
RET

,GIU: MOV R6.,#35 ;CHUONG TRINH GIU
CLR P1.3
JBP1.5,$
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GIUI:

GIUNH:
GIU2:

SETB P1.3
LCALL LAPG
DJNZ R6,GIU1
RET

MOV R6,#20
LCALL LAPG
DJNZ R6,GIU2
RET

;CHUONG TRINH GIU NHANH

VATCH:

VATNH:

CLR P14
JNBP1.5,$
LCALL DELAY1P
CLR PI1.1

LCALL DELAY7S
SETB P1.1

LCALL DELAY7S
CLR PI1.1

LCALL DELAY7S
SETB P1.1

LCALL DELAY7S
CLR P1.1

LCALL DELAY4P
SETB P1.1

SETB P1.4

RET

CLR P14

JNB P1.5,$
LCALL DELAY1P
CLR PI1.1

LCALL DELAY7S
SETB P1.1

LCALL DELAY7S
CLR PI1.1

LCALL DELAY7S
SETB P1.1

LCALL DELAY7S
CLR P1.1

LCALL DELAY?2P
SETB P1.1

SETB P1.4

RET

;CHUONG TRINH VAT CHUAN

;CHUONG TRINH VAT NHANH

COI2:

COIL

CLR P1.1

LCALL DELAY7S
SETB P1.0

RET

CLR P1.0

LCALL DELAYO05S
SETB P1.0

RET

;CHUONG TRINH BAO COI 7S

;BAO COI 0,5S
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LCALL COI
SETB P1.6 ;TAT NGUON
RETI

NGATSTART:
JNB P3.3,$
JBC ACC.0,START2 ;KIEM TRA DUNG HAY KHOI DONG
SETB ACC.0
MOV R1,P1 ;LUU TRANG THAI CONG P1
SETB P1.2
SETB P1.1
SETB P1.3
SETB P1.4
JBP3.3,%
RETI

START2: MOV P1,R1 ;LAY LAI TRANG THAI CONG P1
RETI

PHSTART: JNB P2.0,NHANI ;KIEM TRA DEN GIAT
JNB P2.1,GIU10
LCALL VATCH ;GOI CHUONG TRINH VAT CHUAN
LCALL COI2
SETB P1.6 ;TAT NGUON

GIU10: LCALL GIU ;GOI CHUONG TRINH GIU
LCALL COI2
SETB P1.6 ;TAT NGUON

NHANI: JNB P2.1,NHAN2 ;KIEM TRA DEN GIU
LCALL GIATCH ;GOI CHUONG TRINH GIAT CHUAN
LCALL COI2
SETB P1.6 ;TAT NGUON

NHAN2: JNB P2.3,GMD ;KIEM TRA DEN CHE DO GIAT THUONG
JNB P2.5,GNH ;KIEM TRA DEN CHE DO GIAT NHANH
LCALL GIATNG ;GOI CHUONG TRINH GIAT NGAM
LCALL VATNH ;GOI CHUONG TRINH VAT NHANH
LCALL GIU ;GOI CHUONG TRINH GIU
LCALL VATNH ;GOI CHUONG TRINH VAT NHANH
LCALL GIU ;GOI CHUONG TRINH GIU
LCALL VATCH ;GOI CHUONG TRINH VAT CHUAN
LCALL COI2
SETB P1.6 ;TAT NGUON

GMD: LCALL GIATCH ;GOI CHUONG TRINH GIAT CHUAN
LCALL VATNH ;GOI CHUONG TRINH VAT NHANH
LCALL GIU ;GOI CHUONG TRINH GIU
LCALL VATNH ;GOI CHUONG TRINH VAT NHANH
LCALL GIU ;GOI CHUONG TRINH GIU
LCALL VATCH ;GOI CHUONG TRINH VAT CHUAN
LCALL COI2
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SETB P1.6 ;TAT NGUON

LCALL GIATNH ;GOI CHUONG TRINH GIAT NHANH
LCALL VATNH ;GOI CHUONG TRINH VAT NHANH
LCALL GIUNH ;GOI CHUONG TRINH GIU NHANH
LCALL VATNH ;GOI CHUONG TRINH VAT NHANH
LCALL GIUNH ;GOI CHUONG TRINH GIU NHANH
LCALL VATCH ;GOI CHUONG TRINH VAT CHUAN
LCALL COI2

SETB P1.6 ;TAT NGUON

END

80



KET LUAN

Sau hon mudi tudn thuc hién v6i nhiéu c¢6 gang va nd luc cua ban than
cung véi su tan tinh huéng dan ctia thdy Nguyén Tién Ban, tap do 4n nay da
hoan thanh ding thoi gian qui dinh theo yéu cau dat ra 1a thi€t k€ mot mach
diéu khién mdy giat dan dung ding vi diéu khién AT89C51.

Dé thuc hién dugc yéu ciu trén em da nghién citu, tim hiéu nhitng van dé
vé céu tao, nguyén 1y hoat dong cuia cic loai mdy giat,vi diéu khién, vi xir Ii,
cac phuong phap diéu khién may giit tir c6 dién dén hién dai va cac van dé
khéc c6 lién quan dén dé tai.

Noi dung chinh cuia d€ tai nay bao gdbm nhitng phan sau:

*Phan kién thiic.

- Khéo sat va nghién citu cau tao cling nhu nguyén 1y tdy ban, nguyén ly
hoat dong ctia cac chling loai may giat khac nhau.

- Khéo sit bo vi diéu khién 8051.

*Phan thiét k€ thi cong .

- Xay dung so d6 khai toan mach .

- Xay dung luu do thuat toan .

- Viét chuong trinh.

- Thi cong lap rap va kiém tra.

Trén day la nhiing ndi dung ma em da thuc hién dugc trong tap do an
nay.

Tuy nhién do thoi gian ciing nhu trinh d6 chuyén mon ¢6 han nén van
con nhiéu thi€u sot . Mot mat han ch€ cua dé tai nay 1a hé thong cam bién
mtic nuéc 1a cam bién 1o le 4p sudt nén dé lua chon mic nuée ta khong thé Iua
chon ngay trén bang diéu khién duoc ma ta phai lua chon trén ro le dp suat.

Dé dé tai ndy thém phong phii va tiang hiéu qua sir dung thi can dép ting
duoc nhiing yéu cau sau:

-Khong ch€ va lya chon mifc nu6c ngay trén bang diéu khién bang cach
sit dung bo cam bién 4p suit c6 tin hiéu ra la tin hiéu tuong tu sau d6 duogc
chuyén d6i qua ADC cung cdp tin hiéu miic nudc cho vi diéu khién nén c6 thé
lua chon dugc nhi€éu mic nudc hon.

- C6 thé hen duoc gio giit .

- C6 kha nang tu nhan biét khoi luong d6 giat dé tu dong lua chon ché do
gidt va muc nude phu hop.

- C6 thém nhiéu ch& do giat danh cho cac loai vai khac nhau.

- C6 thém chiic nang giat nuéc nong.

- C6 chiic nang dat thoi gian giat tuy y v.v..

D6 1a nhitng yéu cau ma em chua c6 diéu kién thuc hién,

Mong ring dé tai nay s& dugc cdc ban sinh vién khoa sau ti€p tuc thuc
hién nhiing yéu cdu trén va khic phuc duoc nhitng han ché cta dé tai nay, dé
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tao ra mot san pham c6 chat lugng cao phuc vu cho san xuét va doi song xa
hoi.

Sau cting mot 1an nita chiing em xin chan thanh cam on thdy Nguyén
Tién Ban cung quy thay co khoa dién da tan tinh huéng dan va dan dat ching
em trong suot nhitng nam hoc vira qua.

Xin chan thanh cam on cac ban sinh vién da déng gép nhiing y ki€n qui
bau dé dé tai nay hoan thanh t6t dep.
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