PONG CO PIEN MOT CHIEU VA VAN PE
PIEU KHIEN TOC PO CUA PONG CO PIEN
MOT CHIEU

CHUONG 1

DPONG CO PIEN MQT CHIEU VA CAC PHUONG
PHAP PIEU KHIEN TOC PQ

1.1 PONG CO PIEN MQT CHIEU:
1.1.1 Khai niém chung:

Dong co mot chiéu duoc st dung v&1 mot $6 luong 16m trong ki thuat thiét
ké boi vi nhitng dic trung toc do quay (téc d6 xoan) kha thi véi nhitng cdu hinh
dién khac nhau. Tc d6 dong co mdt chiéu co thé kiém soat mot cach ém 4i va
trong da sd cac trong hop (thi) ¢ thé dao nguge chiéu quay. Tir khi dong co mot
chiéu c6 mdt hiéu suit cao cua quan tinh tur luc X04n toi 1o to, chang c6 thé tra
1061 (d4p Gng) nhanh chéng. Pdng thoi, phanh dong luc & noi moto phat sinh
nang luong n6 dugc cép t6i mot dién tré cam bién, hodc phanh phuc hoi (phan
hdi), noi mo to phat sinh ning luong dugc cap (nudi) tré lai nguon cung cap dién
mot chiéu, co thé thuc hién trong cac tmg dung noi mong muébn ding nhanh va

hi¢u qua cao.



Dya vao cach cic tir truong phan tinh ( stator) dugc tao ra, bén trong
dong co mot chiéu duge chia lam 4 loai khac nhau: nam cham vinh curu, vét khia
mach r& nhanh (mach song song), vét khia mach ndi tiép, vét khia mach hdn hop.
So d6 dién, dudng cong md men xoan- toc do, va dudng cong dong dién- mo
men xoan cho mdi cdu hinh dugc minh hoa trong cac hinh tir I-2 dén I-5. Hinh I-
1 minh hoa mot d6 thi mémen xoin-téc dd cua dong co ma nd cho théy cac
moémen xoan ma dong co c6 thé cung cip ¢ cac toc do khac nhau ¢ dién ap da
dinh. V&i mot mdé men xodn d3 cho duoc cung cép bdi dong co dd thi dong
dién-mo men xan c6 thé duge sir dung dé dao ham dinh luong dong dién di dinh
khi dién ap quy dinh da dugc st dung. Nhu mot kinh nghiém (quy luat) chung,
nhiing dong co chuyén giao (truyén) nhitng md men xoan 16n & (tai) nhiing toc
d6 thap, va nhitng md men xo04n ciing c6 nghia 13 nhimg dong dién dong co 16n.
M6 men khdi dong hdc moé men can T, 1a mé men 16n nhat ma dong co san ra &
tbc do bang khong twong tng voi su khdi dong hodc qua tai dong co. toe do
khong tai ®mey 12 toc d6 duy tri 10n nhat ma dong co co thé dat duoc; toc do nay
chi ¢6 thé duoc thuc hién khi khong co6 tai trong hodc m6 men xoan di duoc ung

dung t61 dong co ( chi khi n6 chay khong).

Trong hinh tir I-2 dén I-5, V 1a dién 4p mot chiéu ngudn cung cip, I, 1a
dong dién cac cudn ro to, Ir 1a dong dién trong cac cudn stato, va I 1a toan bo

dong tai da phat ra bdi nguon cung cap di¢n mdt chiéu.

Céc truong dién tur trong cac dong co nam cham vinh ctru (PM) (hinh I-2)
dugc cung cip boi cac nam cham vinh ciru, ma khong yéu cdu ngudn 1én bén
ngoai va khong cé san sinh & phia trude cong suat lam nong 1én I’R. Sy lwa chon
mot dong co PM 1a sang subt hon va nho gon hon so véi cac dong co mot chiéu
tuong duong khac bdi vi tur truong kéo dai ctia cdc nam cham vinh ctru 1a manh

m¢. Bé rong ban kinh cua nam cham vinh ctru 1a xap xi 1/4 cia bé rdng ban kinh
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mot cudn tir twong duong. Cac dong co PM dugc dao chiéu quay mot cach don

gian boi chuyén mach.

momen khoi
dong (Ts)

dong dién

z

Xoan

momen

toc do toc do momen xoin
khong tai( )

Hinh I-1 Do thi quan hé mé men xoan-toc do cua dong co

Sy diéu khién dién ap ung dung tir dong dién va su thay ddi chiéu tur
truong chi & trong rotor. Pong co PM 1 1y tudng trong cac ing dung diéu khién
may tinh bdi mbi quan hé tuyén tinh cia dic trung mémen xoan-tdc do cua no.
Thiét ké ctia mot bo diéu khién luon ludn don gian khi dong co 1a tuyén tinh tir
cac phan tich h¢ théng dugc don gian hoa di rat nhiéu.Khi mét dong co duoc st
dung trong mot vi tri hodc trinh irng dung diéu khién v6i cam bién phan hoi t6i
mot bo diéu khién, nd duoc xem (quy vao) nhu mot dong co servo. Cac dong co
PM chi duoc st dung trong cac Gmg dung coéng sudt thap ma dinh luong cong
suét thuong dugc gioi han dén 5 m3 luc (3728 W) hodc nho hon, véi nhiing su
phan loai theo strc ngua nho la phé bién hon. bong co mdt chiéu PM c6 thé duoc

quét bang chdi than, khong chéi than, hodc cac dong co budc.

Céc dong co mach nhanh (mach ré&, hay mach song song ) ( hinh I-3 ) c6
16i va cac cudn kich tir két n6i song song, chiing duoc khéi dong boi ciing ngudn
cung cp. Toan bo dong dién tai 1a tong cua cac dong trong 13i (cbt) va cac dong
kich tir. Cac dong co mach ré& ( cac dong co kich tir song song ) cho thay tbc do

gan nhu 1a hang s6 trén mot dai 16n tai trong, va cd cac mo men xoan khoi dong



( md men xoan 16n nhat khi tbc d6 bang khong ) khoang 1,5 lan d6 16n mo men
xodn hoat dong, c6 mdé men xodn khdi dong nho nhit trong cac dong co mot
chiéu khac, va c6 thé tiét kiém duoc chuyén d6i dé cho phép co thé diéu chinh

dugc toc do boi viée dat mot von ké noi ti€p vai cac cudn kich tur.

-—5h
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Hinh I-2  So do dong co dién mot chiéu nam chdam vinh ciru va do thi quan hé

mo men xoan-toc do
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Hinh I-3 So do dong co mot chiéu mach ré (dong co dien mot chiéu kich tir song
song) va dé thi mé men xodn-toc do.

Céac dong co kich tir ndi tiép (Hinh I-4) c6 18i va cac cudn kich tir mic nbi
tiép dong thoi cac dong kich tir va dong trong 16i 13 bang nhau. Cac dong co kich
tir ndi tiép cho nhitng mé men xoan khoi dong rat 16n, toc do quay bién doi rat
cao va phu thudc tai trong, va tdc do rat cao khi tai trong nhd. Trong thuc té cac
dong co kich tir ndi tiép loai 16n c6 thé gay trugt khdc liét khi chiing dot nhién
mét tai trong (vi du nhu trong vi¢c st dung mot day dai, khi dai truot) do céac luc
dong luc ¢ cac toc do cao. Pidu nay goi 1a chay pha hong . Tuy nhién khi dong
co nap lai tai, diéu nay khong khong con dit ra mot van dé gi nita. Puong d6 thi
md men xodn-tbc d0 cho mot dong co kich tur ndi tiép la duong c6 dang
hyperbolic, cho thdy mot mbi lién hé ngugc gitta mo men xodn va téc do va cong

suat gan nhu 1a hang s6 trén mot dai rong.

Céac dong co hdn hop (hinh I-5) bao gdm ca cac cudn kich tir nbi tiép va
song song, két qua cua té hop cac dic trung cua ca cac dong co kich tir ndi tiép
va cac dong co kich tir song song. Mot phan cia toan bo dong tai truyén qua ca
161 va cac cudn ndi tiép, va su gitt nguyén dong tai chi truyén qua cac cudn mach
1&. Tbc do 16n nhét ciia mot dong co hon hop bi gidgi han, khong giéng nhu mot
dong co kich tu ndi tiép, su diéu khién tdc do cua nd khong tbt béng so vO1 mot
dong co mach 1& ( dong co kich tir song song ). Mo men xoan sinh ra béi cac
dong co hon hop c6 phan nho hon cac dong co kich tir ndi tiép c6 cung kich

thuoec.
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Hinh I-4 So d6 dong co kich tir néi tiép va dwong déic trung mé men xodn- toc do.
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Hinh I-5 So do ddng co hon hop mét chiéu va dwong déc trung mé men xodn-toc do
Luu y rang khong gidng nhu déng co nam cham vinh ctru, khi cuc tinh
dién &p cho dong co mach ré nhanh (dong co kich tir song song ), dong co kich
tr ndi tiép, hodc dong co mdt chiéu hdn hop bi thay ddi, chiéu quay s& khong
d6i. Ly do cho diéu nay 14 cuc tinh cta cé stator va rotor thay doi theo tir truong

va cac cudn 161 da bi kich hoat bdi cing mot nguon.

1.1.2 Phuong trinh ddng luc hoc ciia dong co dién mot chiéu PM.

Khi 161 cia mdt dong co duogc kiém tra voi mot déng ho do tr& khang voi
161 duge dinh vi vao mot vi tri, Tré khang dong co xuét hién tuong duong voi
mot dién tré R trong mach nbi tiép véi su to hop song song ctia mot cam khang

L va mot dién tr¢ thir hai Ry. Trong khi do6 161 bat dau quay mot di¢n ap duogc tu
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cam trong cac cudn 151 goi 1 suét dién dong phan hoi chong lai dién ap da sir
dung. Trude do, mach dién twong duong cho 161 dugce thé hién trong hinh 1-6.

Ry, ton thit dién trd trong mach tir, n6 gﬁn nhu cung mot loai voi dién trd
c6 d0 16n 16n hon R, dién tré cua cac cudn, va thuong don gian. Néu ching ta
cho réng dién ap da st dung cho 161 1a Vi, va dong di¢n chay qua 161 1a I,

phuong trinh dién cho dong co la:

R

L — VWV R
. AN
%

Vin L

Vemf
Hinh I-6 Mach twong dwong cho 16i dong co

d.l.
1243
. +RI. +k,w (1-2-1)
w 14 tdc d6 quay vong cia mo to (rad/s) va k. 1a hang sb dién ciia mo to dinh
nghia nhu sau:

V, =L

k _ Vemf

e =7, (1-2-2)

Pong co nam cham vinh ctru (PM) dé diéu khién va phan tich, ta s& thiy

nhitng phuong trinh diéu khién cta nd chi tiét hon nhiéu .Vi su tuong tic giita
truong stator va dong dién phan Gmg,momen xoan phat sinh boi dong co dién

mot chiéu PM s& ty 16 thuan v6i dong dién phan tng:
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T=k.Ii, (I-3-1)

k; dugc dinh nghia nhu hﬁng s6 momen xoan cia dong co. Héng s6 dién k.
va hang s6 momen xoan k, ctia dong co dién PM 1a nhitng tham sb rat quan
trong, ching thudng duoc théng bao trong cac dic diém ky thuat cia nha san
Xuat.

Khi dong luc hoc cua h¢ théng dugc xem xét, momen xoan T cua dong co
duoc cho boi

Tr=(J, +JL)d—W+TI.n +T,
dt (1-3-2)

J, va I, 1a nhing momen ddc cuc quan tinh cta phan tng va gan lién tai
trong, T;, 1d momen can chdng lai su quay cta phan tGng, va Ty chdng lai momen
X04n cua tai.

Khi dong co duoc ndi voi ngudn dién, phan tmg sé ting téc cho dén khi dat
té1 mat trang thai on dinh. Tai trang thai on dinh, phuong trinh I-2-1 trd thanh

Vin =R, + kew (I-3-3)

Chu ¥ rang tai trang thai 6n dinh, tir phuong trinh 1-3-2, momen xoan cia

dong co can bang v&i momen tai trong gia dinh.

Tim I;, trong phuong trinh I-3-1 va thay vao trong phuong trinh 1-3-3 ta c6

V., = (EJT +k,.w
ki (1-3-4)
Momen xo0én ctia ddng co dugc tinh theo phuong trinh
()
R R (1-3-5)



Phuong trinh trén n6i 1€én moi lién hé tuyén tinh gitra momen xodn - van toc

cua dong co mogt chiéu PM vai dién ap khong doi.

Hinh I-7 bi€u dién duong momen - van toc va duong cong cong suat - van
toc cho mdt dong co dién mot chiéu nam cham vinh ctru. Vi momen - van toc
quan h¢ tuyén tinh, né c6 thé dugc bi€u dién trong gidi han cua momen khai
dong Ts va van toc khong tai wy,,, nhu:

T(w)=T, [l - lj
w.

max

(1-3-6)
Cong suat phat ra ctia dong co & mdi téc dd khac nhau co thé duoc biéu dién

nhu sau

Pw)y=Tw=wT, {1 —Lj
w

max (I1-3-7)
Cong suat dau ra 16n nhat cua dong co xuat hién &
e _y (1 2_] o
D W (I-3-8)
Giai van tbc cho
w*=1/2. Wnax (I-3-9)

Vi vay van toc tot nhat khi chay mdt dong co nam cham vinh ctru dé dat
duoc cong suat dau ra cuc dai la bang mot nira van toc khong tai.

Ngoai nhitng hang s6 momen va hang s6 di€n, nha san xuat thong cling chi
r0 dién trd R. Gia tri nay hitu ich trong viéc xac dinh dong dién tré I cia dong

CcO



Duong Duong
momen - van toc cong sudt - van toc

Momen
Cong sudt

W Wnax
Van t6c

Hinh I-7 Bgac diém cua dong co dién mot chiéu nam cham vinh curu

V.
Iy =k, —~
R (1-3-10)

Phuong trinh nay cho dong dién c6 gia tri chi khi 6 to cua dong co khong
quay; mat khac, dong dién réto dugc gia dinh vi suat dién dong trong nhiing
cudn 16 to. Dong dién tré 1a dong dién 16n nhit chay qua dong co cin ctr vao su
cung cap dién 4p. Phuong trinh I-3-1 va [-3-10 ¢6 thé sir dung dé lién hé momen

can Ts v&i hang s6 momen, cung cap dién ap, va dién tré phan ung:

"R (I-3-11)

1.2 PIEU KHIEN TOC PQ PONG CO PIEN MOT CHIEU
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1.2.1 Khai niém chung:

Vé phuong di¢n diéu khién toc do dong co dién mat chiéu c6 nhiéu uvu viét
hon so véi loai dong co khac, khong nhitng né c6 kha ning diéu chinh toc do dé
dang ma cAu trac mach luc, mach diéu khién don gian hon déng thoi lai dat chat

luong diéu chinh cao trong dai diéu chinh tdc d6 rong.

Thuc té c6 hai phuong phap co ban dé diéu chinh toc d6 dong co dién mot
chiéu:

Diéu chinh dién dp cdp cho phan irng dpng co.

Diéu chinh di¢n dp cip cho mach kich tiv dong co.

CAu trac phan luc cua hé truyén dong diéu chinh toc do dong co dién mot
chiéu bao gid cling can cd bd bién d6i. Cac bd bién d6i ndy cip cho mach phan
g dong co hoic mach kich tir dong co. Trong cong nghiép thudng sir dung bon

loai by bién doi chinh:

e B0 bién do1 may dién gom: dong co so cap kéo may phat mot chiéu hoac

may dién khuéch dai (KDM)
e B0 bién doi dién tir: Khuéch dai tir (KDT)
e B0 bién doi chinh luu ban dan: Chinh luu tiristo (CLT)
e B0 bién doi xung ap mot chiéu: tiristo hoic tranzito (BBDXA)

Tuong tng véi viéc st dung cac bo bién doi ma ta cd cac h¢ truyén dong

nhu:
e Hg truyén dong may phat-dong co (F-D)
e Hé truyén dong may dién khuéch dai - dong co (MPKD-D)

e Hé truyén dong khuéch dai tir - dong co (KDT-D)
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e Hé truyén dong chinh luu tiristor-dong co (T-D)
e Hé truyén dong xung ap-dong co (XA-D)

Theo cau tric mach diéu khién cac hé truyén dong, di€u chinh téc do dong

co mot chiéu co loai diéu khién theo mach kin
(taco h¢ truyén dong diéu chinh ty dong) va loai diéu khién theo mach hé

(hé truyén dong diéu khién ho). HE diéu chinh tu dong truyén dong dién co cAu
tric phirc tap, nhung ¢ chat luong diéu chinh cao va dai diéu chinh rong hon so
v6i hé truyén dong ho. Ngoai ra cac hé truyén dong diéu chinh toc d6 dong co
dién mot chiéu con duogc phan loai theo truyén dong c6 dao chiéu quay va khong
dao chiéu quay. Pong thoi tuy thudc vao cac phuong phap ham, dao chiéu ma ta
c6 truyén dong 1am viéc & mot goc phan tu, hai goc phan tu va bén goc phan tu.
1.2.2 Nguyén ly diéu chinh dién ap phin tng:

Pé diéu chinh dién ap phan tng dong co mot chiéu can cé thiét bi ngudn nhu
may phat dién mdt chiéu kich tir doc 1ap, cac bo chinh luu diéu khién vv... Cac
thiét bi ngudn nay cé chic ning bién ning luong dién xoay chiéu thanh mot
chiéu c6 strc dién dong Ey, diéu chinh duoc nhd tin hiéu diéu khién Ug.

Q

Lk I

Uek

- BBS

Hinh II-1. So d6 khéi va so do thay thé & ché dé xdc ldp.

Vi 1a ngudn c6 cong suat hitu han so vdi1 dong co nén cac bg bién doi nay cod

dién tr¢ trong Ry, va dién cam L, khac khong.
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& ché do xac 1ap c6 thé viét duoc phuong trinh dic tinh cta hé thong nhu

sau:

Ey - Ey = Iy Ry + Ryaly

E, R, +R,
o = — “ ] .
ko, ko, (11-2-1)
M
@=w,U,)—7

A

Vi tir thong ctia dong co dugc gilt khong d6i nén do cung dic tinh co ciing
khong d6i, con tbc do khong tai 1y tudng thi tuy thudc vao gid tri dién ap diéu
khién U, ctia hé théng, do d6 c6 thé nodi phuong phap diéu chinh nay 1a triét dé.

Pé xac dinh giai diéu chinh téc d6 ta dé y rang téc do 10n nhat ciia hé théng
bi chin boi dic tinh co ban, 1a dic tinh tng v6i dién 4p phan ting dinh muc va tir
thong cling dugc gir ¢ gia tri dinh mtc. Téc d6 nho nhat cua dai diéu chinh bi
gi6i han béi yéu cau vé sai s6 toe dd va vé mo men khoi dong. Khi mé men tai 1a
dinh mirc thi cac gia tri 16n nhat va nho nhat cia toc do 1a:

M m
a)max = a)Omax - ‘ﬂd (11-2-2)

Mdm
B

@ i :a)Omin -

min

Pé thoa man kha kha ning qua tai thi dic tinh thap nhat cta dai diéu chinh

phai c6 md men ngan mach la:

Mnmrnin = Mcmax = I<M°1\/Idm
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Trong d6 Ky 1a hé s6 qua tai vé moé men. Vi ho dac tinh co 1a cdc duong

thang song song nhau, nén theo dinh nghia vé d¢ cig dic tinh co ta c6 thé viét:

1 M
a)min :(Mnmmin_Mm)_:ﬂ(K _1)
el

a)o _Mdm a)Omax'ﬂ‘_l
D _ o ‘ﬂ‘ _ Mdm

(K i B

K
‘ W

WO max ¢

Wmax ¢

Wo min ¢

Whin Y — \ M,I

0 M®m Mnm min

Hinh 1I-2. Xac dinh pham vi diéu chinh
Vi mét co ciu may cu thé thi cac €14 tr1 Womax» Mam, Ky 18 Xéc dinh, vi vay
pham vi diéu chinh D phy thudc tuyén tinh vao gia tri cua d6 cing S Khi diéu
chinh dién ap phan tng dong co bang cac thiét bi ngudn diéu chinh thi dién tro
tong mach phan tng gip khoang hai lan dién tré phan tng dong co. Do d6 co thé

tinh so bo duoc:
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B/ M,, <10

0)0 max

Vi thé véi tai ¢o6 dac tinh mé men khong doéi thi co gia tri pham vi diéu chinh
toc do cling khong vuot qué 10. P61 voi cdc may c6 yéu cau cao vé dai diéu
chinh va d¢ chinh x4ac duy tri toc do lam vi¢c thi viéc st dung cac hé thong “hé”

nhu trén 1a khong thod man dugc.

Trong pham vi phu tai cho phép c6 thé coi cac dic tinh co tinh cua truyén
dong mot chiéu kich tir doc 1ap 1 tuyén tinh. Khi diéu chinh dién 4p phan ung
thi d§ cing cac dac tinh co trong toan dai diéu chinh 13 nhu nhau, do d6 dd sut
tdc tuong doi dat gid tri 16n nhat tai dic tinh thap nhat cua dai diéu chinh. Hay
n6i cach khac , néu tai dic tinh co thé'lp nhét cia dai diéu chinh ma sai s6 toc do
khong vuot qua gia tri sai s6 cho phép, thi hé truyén dong s& 1am viéc véi sai sd
luén nhoé hon sai s6 cho phép trong toan bo dai diéu chinh. Sai s6 twong d6i ctia

tdc d6 & dic tinh co thép nhat 1a:

§ = a)omin - a)mm — ACO
a)o min a)o min
s=—>M <y
‘ﬂ‘a) . — Yo (11-2-4)
o min

Vi céac gia tri Mam, ®omin, Scp 12 Xac dinh nén c6 thé tinh dugc gia tri to1 thiéu
cua d¢ cting dac tinh co sao cho sai s6 khong vuot qua gia tri cho phép. Bé lam
vi€c nay, trong da so cac truong hop can xay dung cac hé thong truyén dong dién

kiéu vong kin.
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Trong subt qua trinh diéu chinh dién ap phan tng thi tir thong kich tir duoc

gilt nguyén, do d6 mé men tai cho phép ctia hé s& 1a khong doi:
Mc.cszd)dm-Idm:Mdm.

Pham vi diéu chinh tbc do va mdé men nam trong hinh chir nhat bao béi céc
duong théng ©® = O , M = My, va cac truc toa do. Ton hao nang lugng chinh la

t6n hao trong mach phan tmg néu bé qua cac ton hao khong doi trong hé.
E= Eu + Iu(Rb + Rud)
LEp = I, By + I "(Ry + Rua)

Néu dit R, + Ry = R thi hiéu suit bién d6i ning luong cua hé sé la:

n = I E, B 0]
“ I E +I°R MR
u u u a)+72
(Kchm)
n, = &)
“ W +M'R

Khi 1am viéc & ché do xac l1ap ta c6 mé men do dong co sinh ra ding bang
A 5. A * * \ A , . - ’ 5 ISR B
mo men tai trén truc: M = M, va gan ding coi dac tinh co cua phy tai la

M. =(® )*thi

nu = (11‘2'5)
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Hinh II-3  Quan hé giita hiéu sudt truyén dong va téc do véi cde logi tai khdc nhau

Hinh I1-3 m6 ta quan h¢ gifta hi€u suat va toc do lam viéc trong cac truong

hop dic tinh tai khac nhau. Piéu chinh téc d6 bang cach thay doi dién ap phan

tmg 13 rat thich hop trong truong hop mé men tai 13 hing s6 trong toan dai diéu

chinh. Ciing thdy rang khong nén nbi thém dién trdé phu vao mach phan ung vi

nhu vay s€ lam giam dang ké hi¢u suat cua hé.

1.2.3 Nguyén ly diéu chinh tir théng dong co:

Piéu chinh tir thong kich ctia dong co di¢én mdt chiéu 13 diéu chinh mo

men dién tr cia dong co M = K¢l va sttc dién dong quay cua dong co E, =

K¢w. Mach kich tr cia dong co 1a mach phi tuyén, vi vay hé diéu chinh tr

thongciing 1a hé phi tuyén:

: e, d®
v, +r, dt

trong do 1 - dién tré day quan kich thich,

1p - dién trd ctia ngudn dién ap kich thich,

17
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oy — s6 vong day cta day quan kich thich,

Trong ché d6 xéc 1ap ta c6 quan hé:

€

e = : ¢ =/Tik]

2

Thuong khi diéu chinh tir thong thi dién 4p phan tng dugc gilt nguyén
bﬁng gia tri dinh murc, do d6 dac tinh co thép nhét trong vung diéu chinh tur
thong chinh 13 dic tinh c6 dién ap phan Gng dinh murc,tir thong dinh mirc va
dugc goi la dac tinh co ban (d61 khi chinh 1a dac tinh ty nhién cua dong co). Tbc
d6 16n nhat cua dai diéu chinh tir théng bi han ché boi kha nang chuyén mach
ctia cd gop dién. Khi giam tir théng dé tang toc d6 quay cua dong co thi déng
thoi didu kién chuyén mach cua cb gop ciing bi xau di, vi vay dé dam bao diéu
kién chuyén mach binh thuong thi can phai giam dong dién phan tng cho phép,
két qiia 1 m6 men cho phép trén truc dong co giam rat nhanh. Ngay ca khi gt
nguyén dong dién phan tmg thi 46 cimg dic tinh co ciing giam rat nhanh khi

gidm tu thong kich thich:
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a, Dic tifh co ban
0
M M
1kMk
Lk(Udko) D
0
C,

Hinh II-4 So do thay thé (a) Ddc tinh diéu chinh khi diéu chinh tir théng dong co (b)
Quan hé Hiy),(c)

Do diéu chinh tc d6 bang cach giam tir thong nén ddi véi cac dong co ma tir
thong dinh mic ndm & chd tiép giap gilta ving tuyén tinh va ving bdo hoa cia
dic tinh tir hoa thi c6 thé coi viéc diéu chinh 1a tuyén tinh va hing s6 C phu

thudc vao thong so két cau cia may dién:
, C
O=Ci, = e,.

r, +I"k
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1.2.4 Piéu khién dong co dién mot chiéu PM bang dién tir:

Dang don gian nhét cua diéu khién dong co la diéu khién mach hd , ma don
gian 13 diéu khién gia tri dién 4p va nhiing dic trung ctua dong co va xac dinh tai
dé diéu khién van tdc va momen. Nhung hau hét van dé quan tam phu thudc loai
diéu khién ty dong nao d6 noi dién 4p tu dong dugc thay ddi dé sinh ra chuyén
dong mong mudn. bay dugc goi 1a mach kin hoac mach diéu khién phan hoi va
n6 phu thudc vao van tdc dau ra / hoic momen cam bién téi nhitng gia tri dau ra
phan hoi dé lién tuc so sanh dau ra thuc té t&i mot gia tri mong mudn goi 13 diém
tap hop. Khi d6 bo diéu chinh thay d6i dau ra ctia dong co dich chuyén sat t6i
diém tap hop. Bo diéu chinh véan tc dién tir c6 hai kiéu: bo khuyéch dai tuyén
tinh va bd bién dbi chiéu rong xung. Mac dau ca hai hé théng 6 thé dugce thiét
ké cho mot chirc nang tdt hon, cac bd diéu chinh bién doi bé rong xung co cai
tién ma chung diéu khién céc tranzito céng suat ludng cyc nhanh chong giira cac
gidi han va su cAn bing noi thao tic rat hiéu qua (ton that cong suat 1a tbi thiéu)
hodc bat va tat FET. Bo khuéch dai phu khuéch dai cong suat tuyén tinh 1am thoa
man nhung phu thudc ton that nhiét tir d6 né hoat dong trong ving tuyén tinh
ctia thao tac tranzito. Ta s& tim nhiing bo diéu khién phu kinh té, str dung nhimg
bo khuéch dai tuyén tinh, nhung boi vi yéu cau cong suat thap, dé& ché tao, kich
thudc nho, va gia thanh thélp, ching ta s€ tap trung thiét ké bo khuéch dai, do goi
1a bo khuyéch dai bién d6i chiéu rong xung (PWM).

Nguyén 1y hoat dong cuia may khuéch dai PWM duogc biéu dién & hinh I1-5 .
Mot dién ap mot chidu cung cdp cong suit nhanh chong dugc chuyén thanh mot
tan s6 f ¢6 dinh gitra hai gia tri ( vi du “ Bat ” va “ Tat ”). Tan s6 nay thuong 16n
hon 1 KHz. Gia tri cao dugc gilr trong thoi gian mdt xung t trong thoi gian chu

ki T ¢b dinh
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/ (I1-4-1)

Song duogc tao ra ¢ mot chu ki cong suat, duge dinh nghia nhu ty sé giita

thoi gian ON va chu ki song, thong thuong dugce tinh theo phan tram:

Chu ki cong suat = (/T).100% (9.16)

Trong khi chu ki cong sudt dugc thay ddi (boi bo diéu chinh), dong dién
trung binh chay qua dong co s& thay d6i, gy ra nhiing sy thay doi vé van téc va
momen & dau ra. N6 chu yéu thay doi vé chu ki cong suat chtr khong phai 13 gia
tri ctia dién ap cung cdp cong suat ma xac dinh nhitng dic trung dau ra ctia dong

CO.

PWM
electronics

dc power +
supply (vs) OO

pulses:
L
an i

faster I—
(larget) = —
T example drive circit
slower __| | |
(small t)
T
Hinh 1I-5

B¢ bién doi bé rong xung cua dong co dién mot chiéu
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So d khdi ctia mot mach diéu khién phan hoi toc 46 PWM cho dong co mot
chiéu duoc thé hién & hinh 11-6. Mot ap ké phat sinh mdt tin hi¢u ra tuyén tinh
lién hé dén tdc o cua dong co. N6 dugc so sanh véi tbc do mong mudn da dit
trude (modt dién 4p khac co thé diéu khién bang tay hoic diéu khién bang may
tinh). Su cd va dong dién cua dong co dugc cam nhan bdi mot may diéu chinh
én chiéu rong xung ma phat sinh d6 rong mot xung vudng da diéu chinh nhu mot
tin hi¢u ra. Tin hi¢u nay duogc khuyéch dai t61 mot muc thich hop cho di¢n ap

di€u khién cho dong co.

power

set point + PWM mnn I\ ” Il
(desired) 2 regulator
speed electronics l/

- tachometer

motor

measured speed i

Hinh 11-6
—1 Diéndp M
PWM
~—_ | T T .
Dong dién
motor
- 4
Chu trinh cong suat cao Chu trinh cong suit thap
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Hinh II-7 Dién ap PWM va dong dién motor

Trong diéu khién dong co PWM dién thé d6i chiéu nhanh qua phan tng, va

dong dién qua dong co bi tac dong bdi tinh tu cam va khang trd ctia dong co.

Do toc dd doi chiéu cao, dong di¢n qua dong co ¢d sy dao dong nhd quanh
gia tri trung binh giéng trong minh hoa hinh II-7. Khi c6ng suat vong quay cang

16n thi gia tri trung binh va téc d6 dong co chay cang tang
Vi du minh hoa: Mach cau hinh H cho dong co mot chiéu:

Mic du c6 thé thiét ké va tao ra mét dia quay cho mdt dong co phu diéu
khién riéng va cac thanh phan ning luong, nhung c6 mot vai thiét ké mach tich
hop c6 kha nang tiét kiém dugc nhiéu thoi gian va tién bac trong thiét ké may.
Xét vé van dé co ban cua viéc diéu khién dong co mot chiéu. Muc dich cubi
cing ctia ban c6 thé 1a dé diéu khién toc d6 chiéu quay, goc, va (hoic) momen
quay.

Véi yéu cau diéu khién toc do cua dong co mot chiéu, ching ta c6 thé phai
thay d6i dong cung cip cho dong co. Pé diéu khién huéng quay thi chiéu cia
dong dién cung cip cho dong co phai doi chiéu. Piéu d6 doi hoi mot bo khuéch
dai dong dién va mot vai thiét bi dé chuyén hudng dong dién. Pé giai quyét yéu
cau ndy, ngudi ta dua ra khai niém mach cau H (H-bridge). Nguoi ta sir dung 4
transistors xép theo hinh H xung quanh dong co mot chiéu ( nhu hinh v& dudi)
va 1an luot kich hoat tung cap tai mdi thoi diém cho hudéng mong mudn cia dong

CO.
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Q — O Q2

Q2

Q3

Qs+ —] Q4 \l/ Q3
L

Néu transistor Q1 va Q3 kich hoat, Q2 va Q4 tat thi dong dién sé& truyén qua
dong co theo hudng nhu hinh v& va dong co sé quay theo 1 huéng. Tiép dén, khi
Q2, Q4 kich hoat con Q1, Q3 tit thi dong co s& quay theo hudng nguogc lai.
Nguoi ta co thé tao ra mot H-bidge voi ngudn BITs hoic MOSFET, nhung c6
thé rat kho dé chon dang huéng quay mong mudn bdi trasistor. Do d6 ta sé& thyc
hién mot giai phap sir dung duong truyén cta khap chat ban dan cho cac IC diéu
khién chuyén dong, giai phap ndy co thé dugc twong thich cho viée diéu khién
dong co mot chiéu. Xét LMD18200, mot mach cau H 3A, 5V thiét ké dic biét dé
diéu khién dong co mot chiéu va dong co budce. Ngoai ra dé don gian cach diéu
khién ngudi dung co thé str dung dic tinh an toan vé qua dong va qua nhiét, co
thé str dung dd rong xung thay ddi hé théng, va ¢6 thé tu dong ham dong co. So

d6 chirc ning dugc minh hoa dudi day.
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So d6 chire nang:

pRECTION 3 O—

BRAKE 4 O—P|
pL s O—P

INPUT
LOGIC

T

D W

v v

CURRENT
SENSING

A

A

So dd chirc nang va thong tin diéu khién:




/ ~_ 11 S
10 D
9 D)
8 D)
7 D)
O : >
) D)
4 )
3 D)
2 D)
AN : ’

Thiét ké nay st dung MOSFET power v6i cac diot c6 nhiém vu bdo vé tia
quét nguoc di qua transistor. Cac cuc dong co dugc ndi gitra dau ra 1 va dau ra
2. Pién ap cung cip c6 thé 18n toi 55V. Céc tin hiéu sd bén ngoai diéu khién
huong, viéc ham va cac dau ra khi nhiét do 16n hon 170° C. Khi nhiét d6 vuot

qua 145° C s& duoc xac dinh bai bd bao nhiét.

So d0 khoi hoan thién cua thiét ké b dicu khién téc do duge minh hoa nhu
hinh v&. Piém thiét 1ap téc d6 duoc xac dinh bdi mot von ké hodc mot gia tri
dién ap vao. Mot déng hd do toc d6 duoc ndi thém vao dong co nhu 1a by cam
tmg dé cung cip mot cach do toc dd dong co. IC LM3525 bién doi do rong xung
lwu chuyén khap chit ban dan duoc str dung dé diéu khién dau vao bo diéu khién

dong co H-bridge.
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Diéu khién huéng

Diém dit von ké
LM 3525 LM D18200 Déng ho do toc do
PWM H-bridge
CHUONG 2
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THIET KE PHAN CUNG PIEU KHIEN PONG CO
MOT CHIEU

2.1 THIET KE NGUON CUNG CAP CHO MACH CHUAN HOA VA VI XU LY

Vi xir Iy can ngudn 5V, do d6 ta thiét ké mach tir nguoén 220V thanh 5V

nhu hinh vé dudi:

7805

+5V
In  Out *
12V 0
Cl Cl Cl Cl
L1 L1
220 0 2200m/25V {100n 1000m/16 {100n
0
BA1 ——
= 1 1
_ Cl Cl Cl Cl -
2200m/25V {100n 1000m/16v | 100n
In 0 Out )
5V

2.2 GHEP NOI CARD THU THAP SO LIEU 12 KENH VOI MAY TiNH

2.2.1 Cong ndi tiép RS-232

Da s6 cac hé vi xtr Iy déu dugce ghép ndi vl may tinh thong qua cong noi

tiép RS-232. Pay 1a mot chuan truyén thong kha phd bién véi cac may PC hién

nay.

Théng thuong cac may tinh déu c6 hai 6 cdm DB9 hoic DB25 ¢ phia sau

danh cho cong ndi tiép RS-232.
Dic diém cia RS-232:

e Thong tin dugc truyén theo kiéu diém - diém.

e Phu hop voi truyén thong tin s6, nhi phéan.

e Truyén theo kiéu nbi tiép khong dong bo.

e Truyén khong can bang nén dé& bi anh hudng boi nhiéu.
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Phan 16n tin hiéu duoc truyén & dang ma ASCIL

Truyén song cong can 3 day.

Muc dién &p cua tin hiéu:  Muc “171a-3 : -12V
Mitrc “0” 1a +3 : +12V

Khoang cach truyén ngin c& khoang 15m.

Téc d6 truyén t6i da: 19600bps.

Béng bb tri cac chan trén & cam DB9 va DB 25:

Tin hiéu DB9 DB25
TxD 3 2
RxD 2 3
RTS 7 4
CTS 8 5
DSR 6 6
GND 5 7
DCD 1 17
DTR 4 20

RI 9 22

Hinh dang céc 6 cdm nhu sau:
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S f\
5 O o
S O
2 o)
2 o
3 o)
5
O
L —o\ 2 O
6 O S o
2 5 S O
7 o Sl o
5
3 o O
2 o
8
O 5 'e)
4
9 © : O
O 3 o)
S o)
5
DB9 5 O o
2 O
S o)
2 o)
S o)
S o)
DB25

DPé ghép nbi hé thong vi xtr 1y v6i may tinh PC can c¢6 cac mach chuyén
d6i mic tr mirc TTL sang muc chuan RS-232 va nguoc lai. Cac mach thudng
dung hién nay la cac mach dung Transistor lam bo chuyén doi, dung bo céach ly
quang va dung vi mach chuyén dung. Trong d6 4an nay ta dung vi mach chuyén
dung MAX 232 ctia hang MAXIM.

2.2.2 Vi mach MAX 232:

Vi mach MAX 232 lam nhiém vu chuyén ddi mirc TTL & 16i vao (phia h¢

C8051) thanh mirc + 10V & phia truyén ra (May tinh) va cic muc tir 3 : +12V &

phia may tinh thanh mtrc TTL dé dwa vao vi xur 1y.

So d6 chan cua vi mach MAX 232:
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Cl+ |8 v 16 | Vce
V+ 8 15 | GND
Cl1- 8 14 | Tlout
C2+ |8 M A X 2 3 2 13 | Rlin
C2- 8 12 | Rlout
V- 8 11 | Tlin
T2out | 8 10 | T2in
R2in |8 9 | R2out

Khi ghép néi MAX 232 véi vi diéu khién va may tinh thi TxD tir vi diéu
khién duoc ndi truc tiép dén chan 11 (T1 In) cia MAX 232 con chan ra 14 (T1
Out) dugc nbi truc tiép v6i chan 2 cua cong ndi tiép (RxD). Chan TxD cua cong
nbi tiép (chan 3 may tinh) nbi véi 16i vao chan 13 (R1 In) cia MAX 232, tir chan

12 (R1 Out) duogc ndi tryc tiép véi chan RxD cia vi diéu khién.

Vi mach MAX 232 ¢6 2 b dém va 2 bo nhan. Pudng dan diéu khién 16i
vao CTS, diéu khién viéc xuat dir liéu ra cong ndi tiép khi can thiét, duoc ndi véi
chin 9 (R2 Out) cua vi mach MAX 232. Con chan RTS
(chan 10 ctia MAX 232) nbi v6i duong dan bat tay dé diéu khién qua trinh nhan.
Doi véi cac giao thitc don gian chi can st dung 3 day: TxD, RxD, GND.

2.3 VI PIEU KHIEN HQ MCS 51

Ngay nay trong qué trinh cong nghiép hod va hién dai hoa can dén cac bo
vi diéu khién dé hd tro cho cac bo diéu khién ngay cang phat trién va hoan thién
hon. Mdi bd vi diéu khién thuong duogc ché tao thanh mot chip, trén do6 cé céc
cong vao ra, cac bo nhé dé co thé phdi ghép véi cac thiét bi khac va thyc hién

cac chirc nang diéu khién. Trong cac bd vi diéu khién hién nay ho MCS_51 cta
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hang INTEL la thong dung nhat, dé nhin nhan mot cach tong quat vé ho
MCS 51 ta c6 bang tong két.

Tén goi | Cong nghé¢ | Rom trong | Rom ngoai | Ram trong | Ram ngoai | Timmer/Counter
8031 NMOS Khong 64Kbyte | 128Kbyte | 64Kbyte 2
8051 NMOS 4Kbyte 64Kbyte | 128Kbyte | 64Kbyte 2
8751 NMOS 4Kbyte 64Kbyte | 128Kbyte | 64Kbyte 2
EPROM
8032 NMOS Khong 64Kbyte | 256Kbyte | 64Kbyte 3
8052 NMOS 4Kbyte 64Kbyte | 256Kbyte | 64Kbyte 3

Phan 16n cac bo vi xtr Iy 8051 duge dong vo theo kiéu hai hang DIL véi

tong cong 40 chan. Mot s6 khac dugce dong vo theo kiéu hinh vudéng PLCC véi
44 chan. Hinh sau 13 so @b chan cta IC8051 theo kiéu DIL 40 chan.

40 T
33p PO.7
l—_l_i PO.6
11,0592 MHz |:| PO.5
PO.4
T o
29 PSEN 58-(1)
Sl B
5 EA P15
— 1 RST gi-g
RD\ _ 17 | PL>
WR\ 16 P11
T1 15 | P1.0
T2 14 | P2.7
INT]T 13 | P2.6
INT2 12 | P2.5
™D 11 | P2.4
RXD 10 | P2.3
P2.2
P2.1
P2.0

T

—=< AD7
35 4D
36 4D
—355—— AD3
33 4AD2
—39 — ADI
=2 ADO
8
7
6
5
4
3
2
1
28 AlS
27
Al4
26
Al3
25
Al2
24
53 All
—s== Al10
22
51 A9
<= AR

Giai thich so d6 chan va chirc ning cua 8051.
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S6 Ky hi¢u Chtrc nang
chan
1+8 | P1.0+P1.7 Cong vao/ra Port
9 Reset Ldi vao Reset tich cuc & muc cao
10+17 | P3.0+p3.7 Cong vao/ra Port va tat ca cac duong din véi
chirc nang dac biét
18 XLAT 2 L&i vao caa bo dao dong thach anh bén trong
19 XLAT 1 Lbi vao caa bo dao dong thach anh bén trong
20 Vs Chan nguén ndi OV
21228 | P2.0+P2.7 | Cong vao/ra Port 2 ni cac dudng dia chi cao tir
A8+Al5
29 PSEN Dung cho bd nhé chuong trinh ngoai
30 ALE Cho phép chét dia chi
31 EA Pé lam viéc voi Rom ngoai hay Rom trong
32+39 | P0.7+P0.0 Cong vao/ra Port 0, cac duong dia chi thap tir
A7+A0
40 Vbp Ngudn cung cap 5V

2.3.1 So' @b khoi ciia bd vi xir ly 8051:
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INT1*

INTO*
TIMER 1

TIMER 0
Serial port I
erial por 4RI(()M TIMER 1 —
A |

Interrupt Other 128 Byte TIMER 0 |l@——
control registers RAM

LT 1

cu K
/. ﬂ
Oscillation Bus Serial
control /0 Port port
1 AR ¥

=k J

EA — ALE v
T T RST » PSEN PO P2 Pl P3 TXD* RXD*

-Interrupt control : Piéu khién ngit

-Other registere  : Cac thanh ghi khac

-128 Byte RAM

-Timer 1, 0 : BO dinh thoi

-CPU : Pon vi diéu khién trung tdm
-Osillator : Mach dao dong

-Bus control : Biéu khién Bus

-1/0O port : Cac Port xuat/nhap

-Serial Port : Port ndi tiép

-Address/data : Pia chi dir liéu

-Cong truyén nbi tiép RS - 232
2.3.2 Cach to chirc va truy cip bd nhé ciia 8051
Bd nhé cua 8051 ndi rieng va ho MCS 51 néi chung chia lam 2 vung bd

nhd riéng biét: BO nhd chuong trinh va B nhé dit ligu.
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2.3.2.1 By nho chwong trinh (Program Memory)

B6 nhé chuong trinh (ROM, EPROM) ¢6 thé doc nhung khong ghi duoc,
b6 nhd chuong trinh c6 thé téi 64 Kbyte. P6i véi 8051 c6 ROM trong véi dung
luong 4 Kbyte, v6i nhitng loai khong cd6 ROM trong ta phai dung ROM ngoai dé
lvu gitr chuong trinh, khi doc ROM ngoai phai thong qua tin hiéu PSEN
(Program Store Enable). Do vay tin hiéu PSEN chi ¢6 tac dung vdi ROM ngoai
con d6i véi ROM trong tin hiéu PSEN s& khong c6 tac dung.

Sau khi RESET CPU bét dau thuc hién tir ving 0000H, tiép theo 1a dén
ving dit cac ngit cia XPU tir dia chi 0003H dén 0023H. Viéc sir dung ROM
trong (d6i véi nhitng loai c6 ROM trong) va ROM ngoai dugc biéu hién bang
cach st dung chan EA (External Acess).

*Khi chdn EA néi véi Vee:

- Pbi v6i nhitng loai c6 ROM trong 4 Kbyte nhu 8051 thi chuwong trinh
thuc hién tir dia chi 0000H dén OFFFH ctia ROM trong sau do tiép tuc
tir dia chi 1000H dén FFFFH ctia ROM ngoai.

- Dbi v6i nhitng loai c6 ROM trong 1a 8 Kbyte s& chon tir dia chi 0000H
dén 1FFFH cia ROM trong va tir dia chi 2000F dén FFFFH cia ROM
ngoai.

- Dbi v6i nhitng loai c6 ROM trong 1a 16 Kbyte s& chon tir dia chi
0000H dén 3FFFH cua ROM trong va tir dia chi 4000G dén FFFFH
cua ROM ngoai.

*Khi chdn EA ndi véi Vss:

- Liic ¢6 CPU s& lam viéc toan b voi ROM ngoai. Do vay ddi véi nhiing

loai khéng c6 ROM trong thi chan EA phai duoc ndi véi Vss.

Trong khi truy cap bd nhé ngoai CPU sé& viét OFFH t6i bo chot caa Port 0

nhu vay no s& xo4 bat cir thong tin tai Port 0 ma SFR c6 thé con dang gitt, nén
viéc viét ra Port 0 trong khi dang truy cdp bd nhd ngaoi sé bi sai. Vi vay nén

nhd: khong ghi ra Port 0 khi bd nhé chuong trinh ngoai dang dugce st dung.
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2.3.2.2 B$ nhé di ligu

B6 nhé dit liéu (RAM) néu c6 dia chi 13 8 bit thi cho phép CPU 8 bit thao
tac nhanh hon, néu dia chi 13 16 bit dé c6 thé truy cap dugc phai thong qua thanh
ghi DPTR (Data Pointer). Vi 8051 c¢6 128 Byte RAM trong c6 thé ghép véi 64
Kbyte RAM ngoai. Trong subt qua trinh CPU truy cp téi bo nhd dit liéu s& phat
tin hiéu doc RD va tin hiéu ghi WR.

Pbi véi 128 Byte cia RAM trong bao gdm: 32 byte thip nhat 1a nhom 4
bank thanh ghi, mdi bank thanh ghi gom 8 thanh ghi RO + R7. Khi sir dung cac
thanh ghi trong chuong trinh phai nap 2 bit vao thanh ghi Program Status Word
(PSW). Tiép theo 1a 16 byte trén ving cac bank thanh ghi tir dja chi 20H + 2FH
la viing céc bit dia chi, vung nay c6 128 bit. Bit 0 ctia byte 20H c6 dia chi la 0 va
bit 7 ciia byte 2FH c¢6 dia chi 1a 7FH.

2.3.3 Cac thanh ghi chirec nang dac bi€t (Special Function Registers — SFRs)

SFRs- cac thanh ghi véi chirc ning dic biét gdm c6 thanh ghi s liéu va
thanh ghi diéu khién nhu Timer, cong ndi tiép, hé thong ngat... SFRs c6 dia chi
tir 80H dén FFH. Bang cac thanh ghi trong SFRs ciia 8051:

Registers Mnemonic Internal Address
Port 0 Latch PO 80H
Stack Pointer SP 81H

Data Pointer DPTR 82H + 83H
Data Pointer Low Byte DPL 82H

Data Pointer High Byte DPH 83H
Power Control PCON 87H
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Timer/Counter Control TCON 88H
Timer/Counter Mode Control TMOD 89H
Timer/Counter 0 Low Byte TLO 8AH
Timer/Counter 1 Low Byte TL1 8BH
Timer/Counter 0 High Byte THO 8CH
Timer/Counter 1 High Byte THI 8DH
Port 1 Latch P1 90H
Serial Poft Control SCON 98H
Serial Data Port SBUF 99H
Port 2 Latch P2 AOH
Interrrupt Enable 1E A8H
Port 3 Katch P3 BOH
Interrupt Priority Control 1P B8H
Program Status Word PSW DOH
Accumulator Accor A EOH
B Rgister B FOH

Thanh ghi tir trang théai chuong trinh (Program Status Word - PSW) bao
gdm céc bit trang thai phan anh trang thai cia CPU. Thanh ghi PSW duoc dat
trong cac thanh ghi chirc nang dac biét SFRs

CY AC FO RSO ov — | P

*PSW 0 (Parity — P): Bit kiém tra chén 1¢, dugc dit bai phan cing
P=1: Néu sd céc bit =1 trong thanh ghi ACC 1 1&
P=0: Néu s6 cac bit = 1 trong thanh ghi ACC 14 chan
*PSW 1: Pé nguoi dung dinh nghia co.
*PSW 2 (Over flow — OV): Co bao tran, dugc dat khi co tran xdy ra cua
phép tinh s6 hoc.
*PSW 3 (RSO0): Dung dé chon bank thanh ghi.
*PSW 4 (RSI): Dung dé chon bank thanh ghi.
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*PSW 5 (FO): Co trang thai.

*PSW 6 (auxiliary Carry Flag — AC): Co nhé phy, dugc thanh 1ap khi co
nhd sang tur bit 3 cda toan hang trong phép cong.

*PSW 7 (Carry Flag — CY): Co nh6, dugce thanh 1ap khi c6 sy nho tur bit 7

cua toan hang cua b ALU.
2.3.4 Cac ché d¢ dia chi trong 8051
2.3.4.1 Ché d¢ dia chi truc tiép (Direct Addressing)

Trong ché do nay mot toan hang chira dia chi cua mot 6 nhd, dia chi cua 6

nhd dugc cho 10 xac dinh béi 8 bit dia chi con todn hang kia 1a thanh ghi. Vi du:
ADD A,7FH

Cau I¢énh nay s€ thuc hién cong ndi dung 6 nhé 7FH voi ndi dung trong

thanh ghi A, két qua chuyén vao thanh ghi A.

Ché d6 dia chi dung khi 1am viéc véi RAM trong va cac thanh ghi trong
SFRx.

2.3.4.2 Ché a6 dia chi gidn tiép (Indirect Addressing)

Ché d6 dia chi nay dung v6i ca RAM trong va RAM ngoai. Trong ché do
nay mot toan hang 1a 1 thanh ghi duoc sir dung dé chira dia chi cia 6 nhé con
toan hang kia 13 thanh ghi. Néu dia chi ciia 6 nhé 8 bit ta c6 thé dung cac thanh
ghi RO + R7 cta cac bank thanh ghi hodc 1a Stack Pointer. Néu dia chi 1a 16 bit
ta chi c6 thé dung thanh ghi. Vi dy:

ADD A,@RO

Cau I¢énh nay s€ thuc hién cong ndi dung cua 6 nho c6 dia chi dat trong
thanh ghi RO v&i ndi dung trong thanh ghi A, két qua chuyén vao thanh ghi A.
2.3.4.3 Ché d¢ dia chi thanh ghi (Regiter Addressing)

Trong ché d6 nay toan hang ngudn hodc toan hang dich co thé 1a 1 trong 8
thanh ghi cua bank thanh ghi da chon. Vi du:

MOV RO, B
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MOV A, R7
2.3.4.4 Ché d dia chi tirc thi (Immediate Addressing)
Trong ché do nay toan hang ngudn 13 hing s6 c6 kém theo ma. Vi du:
MOD A, #100; Nap vao A s6 100 & hé co s6 10
MOD A, #10H; Nap vao A s6 10 6 hé cosd 16
2.3.4.5 Ché dp thanh ghi diic trung (Register — Specific Addressing)
Trong mdt s6 truong hop ta dung ché d6 nay dé goi thanh ghi. Vi du:
MOV OEOH, #1; Chuyén hang s6 1 vao trong SFR 0H
2.3.4.6 Ché dp dia chi thanh ghi chi sé (Register — Specific Addressing)

Ché d6 nay chi duoc dung dé tra bang (Look — Up Table). Trong ché do
nay dia chi ngudn hoic dia chi dich dugc dit trong hoic 1a DPTR (Data Pointer)
hodc 1a PC (Program Counter). Vi du:

MOV DPTR, #8100H
MOV A, #0
MOV A, @A+ DPTR

2.3.5 Cong vao ra song song

8051 ¢ 4 cong vao ra song song: Port 0 (P0), Port 1 (P1), Port 2 (P2, Port
3 (P3)

e Khi cong duoc sir dung 1a cong ra: S6 lidu dugce dua vao thanh ghi SFR tuong
g, dong thoi duoc dua ra dé chdt va tiép tuc phat ra tin hiéu sau khi viéc
ghi duoc hoan thanh, gi4 tri dwa ra cong ra dugc thay doi khi gia tri méi duoc
chét.

e Khi cong duoc st dung lam cong vao: Pau tién 1a viét gia tri FFH ra cong,
sau do chan nao cua cong c6 muc dién ap thap s€ dugc nhan biét 1a 0 va cong

c6 thé doc vao SFRs tuong tng.

39



Port 0, Port 2, Port 3 ngoai cac chirc ning cta cac cong vao/ra con cb cac
chutc nang khac. Dé thyc hién cac chirc niang khac nhau thi cac bit twong ting
clia cac thanh ghi trong SFRs tuong tng phai duoc dit (thudng 13 bang 1).

Port 0, Port 2 dugc dung dé ghép ndi véi bo nhd ngoai, Port 2 dua ra byte cao
ctia 16 bit dja chi con Port 0 dau tién dua ra byte thap cua 16 bit dia chi va
sau d6 ¢ thé gtri hoic nhan byte dit lidu. Byte dia chi thap phai dugc chdt &
bén ngoai, dé 1am viéc nay thi bd vi diéu khién phét ra tin hiéu tai chan ALE
dé chdt byte dija chi thap.

Port 3 bao gom cac ngat, cac dau vao Timer/Counter, dau vao/ra cua cong noi

ti€p, cac tin hiéu di€u khién cho phép ghép ndi voi bd nhd ngoai.

Pin Alternate Funtion Mnemonic/Designation
P3.0 Serial Input Port RXD

P3.1 Serial Output Port TXD

P3.2 External Interrupt 0 INTO#

P3.3 External Interrupt 1 INTI1#

P3.4 Timer/Counter 0 External Input TO

P3.5 Timer/Counter 1 External Input T1

P3.6 External Memory Write Strobe WR#

P3.7 External Memory Write Strobe RD#

2.3.6 Timer/ Counter

8051 c6 2 Timer/Counter 16 bit, ca 2 ¢6 thé hoat dong nhu Timer ciing co
nhu Counter. Khi hoat dong nhu Timer thanh ghi duoc tang 1én 1 tai moi chu ky
may, ta c6 thé coi 1a dém chu ky may, mdi chu ky may gdm 12 chu ky dao dong
cua thach anh. Khi hoat dong nhu Counter thanh ghi tang twong ting vé1 su thay
d6i 1 vé 0 tai dau vao chan TO, T1. Chtic ning la Timer hay Counter phai duoc
lua chon déng thoi cling phai chon 1 trong 4 ché do hoat dong. Viéc khéi tao
hoat dong va diéu khién cac Timer/Counter dyua trén 2 thanh ghi TMOD va
TCON trong vung cac thanh ghi c6 chtic nang dac biét SFRs.

2.3.6.1 Thanh ghi TMOD (Timer/ Counter Mode Control Register)
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|GATE |C/T  |[MI | MO |GATE |C/T  |MI | MO

*Qate:

- Khi GATE = 1: Timer/Counter “x” dugc phép hoat dong chi khi chan

“INTx” & mutc cao va chan diéu khién “TRx” duoc dat.

- Khi GATE = 0: Timer “x” dugc phép hoat dong bat cir luc nao bit diéu
khién duoc dat

*C/T: Lya chon Counter hay Timer

- C/T = 1: Counter, ndi dung bd dém duge tang 1én bdi xung ngoai kich
vao TO (P3.4).

- C/T=0: Timer

*MO, M1 : Chap nhan dém theo céc gia trj trong Gng nhu sau:

M1 MO Mode

0 0 0 ;dém 13 bit

0 1 1 ;dém 16 bit

1 0 2 : dém 8 bit tu dong nap lai
1 1 3 ; Timer 1 khong hoat dong

Timer 0 hoat dong nhu 2
bd Timer riéng biét 8 bit
2.3.6.2 Thanh ghi TCON (Timer/ Counter Control Register)

| TF1 | TR1 | TEO | TRO | IEl | ITL | IEO | ITO

*TF1 (TCON 7): Cd béo tran cta Timer 1. Dit bai phan cimg khi
Timer/Counter tran. Xoa béi phan cimg khi xtr Iy vecto phuc vu ngat

*TR1 (TCON 6): Bit diéu khién Timer 1 duoc dit va xod bang phan mém
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*TF0 (TCONS5): Co bao tran cua Timer 0. Pat boi phan ctng khi

Timer/Counter tran. Xoa boi phan cing khi xtr 1y vecto phuc vu ngat

*TRO (TCON 4): Bit diéu khién Timer duoc dit va xoa bang phan mém

*[EI (TCON 3): Co ngit 1 theo suon. Puoc dit bai phan cting khi suon cua
xung ngat ngoai dua vao chan INT# duogc phat hién va xoa khi xu 1y ngit.

*IT1 (TCON 2): Bit diéu khién ngat 1. Pit va xoa bang phan mém, viéc dat IT1
tal suon xuéng cua tin hi€u va tai INT#, viéc xoa IT1 khi tin hi¢u ngoai tai chan
INT1# dugc phat hién va xoa khi xur ly.

*[E0 (TCON 1): C& ngit 0 theo suon. Pugc dit boi phan cing ciia xung ngat
ngoai dua vao chan INTO# duogc phat hién va xoa khi xu 1y ngit.

*ITO (TCON 0): Bit diéu khién kiéu ngat 0. Pt va xoa bang phan mém viéc dit
ITO tai suon Xuéng cua tin hi¢u va tai INTO#, viéc xo0d ITO khi tin hi¢u ngoai tai
chan INTO# 1a murc thap.

2.3.6.3 Cdc ché dp hoat djng ciia Timer/Counter

*Mode 0: La bo dém 8 bit, tin hiéu ngét xudt hién khi dém tran, vi vay no dém
duge 2" hay 8192 xung s& cho 1 tin hiéu bao ngit.

*Mode 1: Hoat dong gidéng nhu Mode 0 nhung ¢ ché d6 nay 1a 16 bit tic 1a dém
dugc 2'° hay 65536 xung sé& cho tin hiéu bao ngit.

*Mode 2: Ché do 8 bit tu dong nap lai. TLi s€ lam viéc nhu bo

Timer/Counter 8 bit, khi dém tran s6 dém duoc dat trong THi (Phﬁn byte cao
cua thanh ghi 16 bit) s€ tu dong nap vao trong TLi va bd dém lai tiép tuc lam
viéc, tin hiéu ngét duoc phat ra khi Timer dém tran va tu dong nap lai.

*Mode 3: Timer 1 khong hoat dong vao gitra s6 dém cua no,, viéc nay dong
nghia véi dat TR1 = 0. Timer 0 & ché do nay thiét 1ap TLO va THO nhu 2 bd
dém riéng biét, TLO str dung céc bit diéu khién cta Timer 0, THO v&i chuc nang
va Timer (dém chu ky may) va tiép nhan sitr dung TR1 va TF1 tir Timer 1. Vi
vay THO coi la Timer 1.
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2.3.7 Giao dién néi tiép

Cong ndi tiép c6 thé truyén nhan dong thoi. N6 ciing 12 bd dém nhan nghia
1a c6 thé bit dau nhan byte thir 2 trudce khi byte trude dé6 duge doc tir thanh ghi
nhan. Tuy nhién néu byte dau tién van chwa dugc doc trong thoi gian nhin byte
tiép theo thi byte dau tién s& mat. Ca 2 thanh ghi nhan va truyén cua cong ndi
tiép 1a Specia Funtion Register SBUF. Viéc ghi tdi SBUF la nap vao thanh ghi
truyén, viéc doc SBUF 14 truy cép véao thanh ghi nhan. Cong nbi tiép co 4 ché do

hoat dong:

*Mode 0: Hoat dong nhu thanh ghi dich. Dt liéu vao/ra ndi tiép qua
RxD/TxD, dau ra dic theo Xxung dé)ng ho. 8 bit duoc truyén hodc nhan bat dau tur
LSB. Tdc d6 baud 1a 1/12 tan sd xung thach anh.

*Mode 1: Dir liéu vao/ra ndi tiép qua RxD/TxD. 10 bit dir liéu duogc
truyén hoac nhan bao gém 1 bit Start (thuong & muc 0), 8 bit dir li¢u bat dau tir
LSB va bit Stop (thuong ¢ muc 1). ¢ ché d6 nay khi nhan dir liéu thi bit Stop s&
duoc chuyén vao bit RB8 trong thanh ghi Special Function Register SCON. Tdc
d6 baud thay d6i dugc.

*Mode 2: Dir liéu vao/ra ndi tiép qua RxD/TxD. 11 bit dir liéu dugc
truyén hodc nhin bao gém 1 bit Start (thuong & muc 0), 8 bit dir liéu bit dau tur
LSB, 1 cho phép 1ap trinh, 1 bit Stop (thuong & mirc 1). Khi truyén dir lidu bit
tht 9 duoc chuyén vao bit TB8 trong SCON co6 thé dugc dat gia tr1 0 hoac 1,
cling c6 thé 1a bit kiém tra chin 1& (P trong PSW). Khi nhan dit liéu bit 9 s& duogc
chuyén vao bit RBS trong SCON trong khi d6 bit Stop bi bo qua. Tdc d6 baud co
thé 1a 1/32 hodc 1/64 tan sd xung thach anh.

*Mode 3: Dir liéu vao/ra ndi tiép qua RxD/TxD. 11 bit dit liéu duoc
truyén hoic nhan bao gém 1 bit Start (thuong ¢ muc 0), 8 bit dit lidu bat dau tir
LSB, 1 bit cho phép lap trinh, 1 bit Stop (thudng & mirc 1). Khi truyén dir liéu bit
thir 9 hodc ciing c6 thé 1a bit kiém tra chin 1& (P trong PSW). Khi nhan dir liéu
bit thtr 9 s& dugc chuyén vao bit RBS trong SCON trong khi d6 bit Stop bi bo
qua. Tc do baud thay ddi duoc.
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Trong ca 4 ché do hoat dong:

- Khi dir liéu nhan dugc khoi tao va st dung SBUF nhu 1a thanh ghi
dich.

- Khi nhén dir 1iéu: Mode 0 phai co6 diéu kién RI=0 va REN = |
Cac Mode khac néu bit REN =1 thi bit Start bat dau dugc nhan.
*Ché d6 truyén da kénh (Multiprocesor Communication)

Trong ché d6 2 va 3 con dugc dung cho viée truyén da kénh, trong cac ché
do nay bit dir liéu dugc nhan va bit thir 9 duoc chuyén vao RB8 sau do Ia bit
Stop. Cong c6 thé duoc 1ap trinh sao cho khi bit Stop dugc nhan thi ngat nbi tiép
s€ duogc tich cuc chi khi bit RB8 = 1. Nét dac trung l1a cho phép dat bit SM2
trong SCON, bing cach ndy cho phép st dung ché d6 truyén da kénh.

Khi tram chu (Maste) mudn gii mot goi dit liéu toi mot trong vai tram t&
(Slave), dau tién tram chu gui ra 1 byte dia chi dé xac dinh tram t& nao chuén bi
nhan dir li¢u. Byte dia chi nay khac véi byte dit liéu 1a trong byte dia chi chi thi
toan bo déu bi ngét, vi vay tram t& nao cling can kiém tra xem byte nhan duogc va
xem n6 c6 phai 1a dia chi cia minh khong. Néu 1a dia chi ctia minh thi n6 s& xo04
bit SM2 va chuén bi dé nhan cac byte dit liéu sip dugc gui. Néu khong phai dia
chi ciia minh n6 van dat bit SM2 ddng thoi bao ban va bo qua cac byte dir lidu
dén. Bit SM2 khong c6 tac dung trong Mode 0, trong Mode 1 c6 thé dung dé
kiém tra gia tri cta bit Stop, khi nhan néu SM2 = 1 thi ngit nhan s& khong c6 tac

dung trur khi bit Stop dugc nhan.

Téc @6 Baud trong truyén ndi tiép:
D6i véi Mode 0: Baud rate = é oscillator frequency

SMD

P6i v6i Mode 2: Baud rate = 2— oscillator frequency

SMOD =0 : Baud rate :6_14 oscillator frequency
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SMOD =1 : Baud rate =% oscillator frequency

Pbi voi Mode 1 va Mode 3
Trong hai ché do nay st dung Timer 1 dé dinh tdc d6 Baud

Khi Timer 1 bao tran:
SMD

32

Baudrate =

(Timer 1 Over Flow Rate)

Khi Timer st dung ché do hoat dong tu dong nap lai s6 dém khi tran:

SMD 1

Baudrate = X oscillator frequency
32 7 12x(256 - TH1)

Viéc khai tao va diéu khién ché do truyén nhan nbi tiép thong qua 2 thanh
ghi SCON va PCON

2.3.7.1 Thanh ghi SCON (Serial Part Control Register)

| SMO | SMI | SM2 | REN | TBS | RB8 | TI | TI |

SMO, SM1: dung dé dinh ché d6 truyén nhan néid tiép

SMO SM1 MODE
0 0 0
0 1 1
1 0 2
1 1 3

SM2 :Cho phép truyén da kénh trong Mode 2, MOde 3
Mode 1 SM2 dung dé liém tra gia trj ctia bit Stop
Mode 0 SM2 khong coa tac dung (thuong SM2 = 0)

REN : Cho phép nhan ndi tiép, duoc dit va xoa bang phan mém
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TB8 : Déi voi Mode 2, Mode 3 bit thir 9 s& dugc chuyén vao, duoc dit
va xo04 bang phan mém
RB8 : Mode 2, Mode 3 bit thir 9 duoc nhan va chuyén vao
Mode 1 khi SM2 = 0, RB lab bit Stop dugc nhéan
Mode 0 khong st dung bit nay

TI  : Co ngat khi truyén, dugce dit boi phan cung tai cudi cing cua bit
thir 8 trong Mode hodc 1a khi bit dau bit Stop trong cac Mode khac, phai duoc
x04 bang phan mém

RI  : Co ngit khi nhan, duoc dit bai phan ctimg cubi ciing cua bit thi 8
trong Mode 0 hodc 1a gitt bit Stop trong Mode khac, phai xo4 dugc bang phan
mém.

2.3.7.2 Thanh ghi PCON (Power Control Register)

| SMOD | | | | GFl | GF0O | PD IDL

SMOD : Bit dung dé nhan d6i toc d6 Baud
GF1, GFO : General Purpose Flag Bit
PD : Power Down Bit
IDL : Idle Mode Bit
2.3.8 Cac ngudn ngit va cach sir dung ngit

Cac ngudn ngat dugc dat tai dia chi tir 0003H + 0023H trong bo nhd
chuong trinh. Khi ¢6 ngit thi CPU s& nhay téi ving ma n6é phuc vu ngit, néu
chuong trinh phuc vu ngit nim trong khoang 8 byte thi s& phuc vu ngit ngay
trong vung d6, con khi chuong trinh phuc vu ngit ma 16n hon 8 byte va céc
ngudn ngat khac dang phuc vu thi s& nhay vuot qua ving ngit sau dé thuc hién

chuong trinh phuc vu ngat.

Bang cac vecto ngat
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Ngudn ngit Dia chi
EO 0003H
TFO 000BH

IE1 0013H
TF1 001BH

RI & TI 0023H

Cach st dung ngat:
-bat bit EA (Enable A11) trong thanh ghi IE = 1.
-Dit bit twong ing v&i ngat trong thanh ghi IE = 1.
-Bit dau phuc vu ngit tai dia chi tuong Gng véi ngit.

2.3.8.1 Thanh ghi IE (Interrupt Enable Register)

| EA | | | ES | ET1 | EX1 | ET0O | EXO0 |

EA (IE 7): Cho phép hay khong cho phép cac ngat hoat dong.

EA = 0 khong c6 ngit nao hoat dong.

EA = 1: Toan b cac ngudn ngét duoc phép hoat dong.

IE 6: Khong st dung

IE 5: Khong stir dung.

ES (IE 4): Cho phép hay khong cho phép ngit khi truyén nhan nbi tiép.

ET1 (IE 3): Cho phép hay khong cho phép ngit khi Timer 1 béo tran.

EX1 (IE 2): Cho phép hay khong cho phép ngit khi ngit ngoai 1.

ETO (IE 1): Cho phép khong ngit khi Timer 0 bao tran.

EXO0 (IE 0): Cho phép hay khong cho phép ngit khi ngt ngoai 0.
Tht ty vu tién cac ngat:
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theo mac dinh thi c6 cac mirc uvu tién cao xuong thap nhu sau:

IEO : mirc cao nhat
TFO

IE1

TF1

RI & TI : muc thap nhét

khi c6 su uvu tién ta ddt cac bit tuong ung trong thanh ghi IP = 1.

2.3.8.2 Thanh ghi IP (Interrupt Register)

| | | PS | PT1I | PX1 | PTO |

PX0

IP7, IP6, IP 5: khong st dung va dit bang 0
PS (IP 4) : Pinh nghia mirc vu tién ngat cho cong ndi tiép.
PT1(IP 3) : Pinh nghia muc wu tién ngat cho Timer 1.
PX1 (IP 2) :Dinh nghia muc uvu tién ngat cho ngit ngoai 1.
PTO (IP 1) :Dinh nghia muc uu tién ngat cho Timer 0.
PXO0 (IP 0) : DPinh nghia muc uu tién ngat cho ngat ngoai 0.
2.4 CAC LENH TRONG 8051
2.4.1 Lénh MOV
*Cuphap MOV Dich, Nguén

*Y nghia  : Chuyén giita Ngudn vao Dich

Trong d6 Pich, Ngudn bao gém cac thanh ghi, cac 6 nhé, hing sb.

2.4.2 Pinh nghia cac hiang, bién
*Cuphap Ténbién UQU Gia tri

*Y nghia Gan bién bang gia tri
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*Vidu : PI  UQE 12H; c6 mét bién tén 1a PI dugc dinh
nghia bang 1 byte c6 dia chi 12H

2.4.3 Cac 1énh s6 hoc

*Lénh MOV

Cuaphap: MOV Dich, Nguén
Y nghia: chuyén giita Nguén va Dich

Dich, Nguon bao gdm céc thanh ghi, cac 6 nhd, ca hang so

Vi du: MOV RO, #27H ; RO=27H

MOV A, RO ; NO1 dung cua thanh ghi A dua vao RO
*Lénh ADD
Cuphap: ADD Dich, Nguén

Y nghia: Noi dung ctia Pich cong vdi ndi dung ciia Ngudn két qua dugce tra veé
bich.

VD: MOV RO, #32H ;RO=32H
MOV RS, #23H  ;R5=23H
ADD R5, RO  ;RS5=23H+32H=55H
*Lénh ADDC

Ca phap: ADDC Dich, Ngudn

Y nghia: N6i dung ctua Dich cong véi nd1 dung cua Nguon cong voi ndi dung

ctia CF, két qua duogc dua vao Pich

Vi du: MOV RO, #89H ;RO =89H
ADD RO, OF8H ;RO =89H +F8H =81H va CF =1
MOV A #37TH  ;A=37H
ADDC  A,RO - A=37H+81H + 1 = BOH
*Lénh SUBB
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Caphap: SUBB Dich, Nguén

y nghia: Lay Dich trir ngudn trir CF két qua duoc dua vé Pich

Vi du: MOV A, #0F8H ; A=F8H

MOV RO, #3AH ;R0=3AH

CLR C ; CF=0

SUBB A, RO ; A=F8H -3AH - OH = BEH
*Lénh INC
Cuphap: INC Toan hang

Y nghia: Toan hang s€ dugc tang 1én mot

Vi du: MOV A, #50H ; A=50H
INC A ; A=51H

*Lénh DEC

Cuphap: DEC Toan hang

Y nghia: Toan hang s& bi giam xuéng mot

Vi du: MOV A, #50H ; A=50H
DEC A ; A=4FH

*Lénh MUL

Cuaphap: MUL AB

Y nghia: 1am phép tinh A nhan B, phan cao ctia két qua gdm 8 bit dugc dua vao
B, phan thap cta két qua gom 8 bit duoc dua vao A

Vi du: MOV A, #50H ;A=50H

MOVB  B,0AOH ;B=A0H

MUL AB . A=00H va B =32H
*Lénh DIV
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Cuphap: DIV AB

Y nghia: 1am phép chia A cho B, két qua dua vao A, s6 du dua vao B

Vi du: MOV A, #0FFH ; A =FFH
MOV B,#0AH :;B=0AH
DIV AB ;A=19H vaB=5H
2.4.4 Cac 1énh Logic
*Lénh ANL
Caphap: ANL Dich, Ngudn

Y nghia: Thuc hién phép AND, két qua thu duoc dua vao Pich
Vi du: MOV A,#32H  ; A=32H
ANL A, #0FH ;A=02H
Chu y: Pich va Ngudn 14 cac thanh ghi , cac hang sb.
OAND1=0
0OANDO0O=0
1ANDO0=0
1AND1=1
*Lénh ORL
Caphap: ORL Dich, Ngudn
Y nghia: Thuc hién phép OR, két qua tra vé Pich

Vi du: MOV B,#0AFH ;B =AFH
ADD B, #08H ; B=AFH + 08H = B7H
ORL B,#IFH ;B =B7H OR 1FH = BFH
Chuy: OORO0=0
OORI1=1
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1OR0O=1
IOR1=1
*Lénh XRL
Caphap: XRL Dich, Ngudn
Y nghia: thyc hién phép XOR gitta Dich va Nguon, két qua thu duogc tra vé Dich
Vi du: MOV A, #37H  ; A=37H
MOV R2, #0BDH ; R2 = BDH
XRL A, R2 ; A=37H XOR BDH = 8AH
Chu y: 0XOR0=0
O0XOR1=1
1 XOR0=1
I XOR1=0
2.4.5 Cac Iénh thao tac trén Bit
*Lénh CLR
Cuphap: CLR C(hoac Bit)

y nghia: xod CF hoac Bit

Vi du: CLR C ;CF=0
*Lénh SETB
Ctphap: SETB C(hoic Bit)

v nghia: SET CF hoac Bit

Vi du: SETB C ; CF=1
*Lénh CPL
Caphap: CPL C(hoac Bit)

Y nghia: dao CF hoic Bit
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Vi du: CLR C ;CF=0
CPL C ; CF=1

*Lénh ANL

Cuaphap: ANL C, Bit

Y nghia: thyc hién phép AND Bit véi C

*Lénh ORL

Cuphip: ORL C, Bit

Y nghia: thyc hién phép OR Bit véi C

*Lénh JC(JNC)

Caphap: JC@UNC) Nhan

Y nghia: nhay dén Nhan néu C=1(0)

*Lénh JB(JNB)

Caphiap: JB(@UNB) Nhan

Y nghia: nhay dén Nhan néu Bit=1(0)

*Lénh JBC

Cuphap: JBC Nhan

Y nghia: nhay dén Nhan néu Bit=1 sau d6 xo4 Bit

2.4.6 Cac 1énh nhay khong c6 diéu kién

*Lénh LIMP

Cuaphap: LIMP Nhan

Y nghia: nhay dén Nhan véi khoang cach tdi da 16Bit

*Lénh AJMP

Cuaphap: AIJMP Nhan

Y nghia: nhay dén Nhan vé6i khoang cach ti da 11Bit

53



*Lénh SIMP

Cuphap: SIMP Nhan

Y nghia: nhay dén Nhan vé6i khoang cach tdi da 8Bit

2.4.7 Cac 1énh nhay c6 diéu kién

*Lénh CJNE

Cuphap: CINE X1, X2, Nhan

Y nghia: so sanh X1 voi X2, néu X1 khong bang véi X2 thi nhay dén Nhan
*Lénh DINZ

Cuphap: DINZ X1, Nhan

Y nghia: so sanh X1 véi 0, néu X1 khong bang 0 thi giam X1 di 1 r6i Nhay dén
Nhan

2.5 CHUONG TRINH ASM

Céu tric chuong trinh ASM

ORG O0OH
LIMP START;
ORG O3H
RETI

ORG OBH
RETI

ORG 13H
RETI

ORG 1BH
RETI

ORG 23H
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ORG 2BH

ORG 100H
START :
;Chuong trinh chinh

:Chuong trinh phuc vu ngit
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PHAN II

TINH TOAN THIET KE CO KHI
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CHUONG 3

THIET KE LO XO VA TINH AP SUAT KHI CAN
THIET CAP CHO PISTON-CYLINDER

3.1 TINH TOAN LO XO:
3.1.1 Dir liéu dau vao:
Thiét ké 10 xo xo0dn dc tru chiju nén lap trong 15i truc chinh, chuyén vi lam
viéc x=10 mm.
- Tai trong ban dau F,;, duoc tinh dua vao trong luong cua co cAu truc tiép
nén vao 16 xo khi lép rap, bao gém cac chi tiét: bac truot, nép, 2 vit M3,

truc nho, éng dung bi, 4 vién bi, dai dao.
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2 vit M3

Nap

bac truot

truc nho

\

Ong dung bi
|

\\\N

NN\
e

4 vién bi

dai dao

Vé& co cau nay trong solidworks va sit dung cong cu tinh khoi lugng voi

trong luwong riéng cua vat liéu lam co cau 1a y = 7,852 KG/dm’ ta c6:
M= Myqc trugt T Mpgp T Myje T Méng dung bi T Mbi T M dao
Trong do:
Mgyi dao™ 0,5 Kg.
mp=4.0,9.10° Kg.

Mipge trugt + Migp + My + Mng ang bi=309,2441.107 Kg.
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=>M=0,313+0,5=0,813 Kg
Vay luc ban dau F;,= M.g=0,813.10=8,13 N.
Trong d6: g la gia tdc trong trudng, 1ay g ~ 10 m/s’
- Chon duong kinh day 16 xo: d =2 mm.
3.1.2 Tinh toan:
- Chon vat liéu 10 xo 1a thép nhiéu cacbon (Theo bang 14.1-trang 212-

[1]) ta c6: o= 1500 Mpa, véi tai trong va dap, [t]= 0,3.c, =
0,3.1500 = 450 Mpa

s A o 1s D
- Chon chi s6 cua 10 xo0: c= = =9.

= d va c ¢6 su tuong trng phu hop (Theo [1]- trang 212)
Trong d6: D - La duong kinh trung binh cua 10 xo.
d - La duong kinh day 16 xo.
(Cong thtc 14.8-Trang 215-[1]).

- Tada chon duong kinh cua day 10 xo 1a 2 mm:

> d=1,6. [kF, .-~ =16. ‘/I,IS.Fmax.i =2 mm.
\ 7] 450

(Trich cong thuc 14.6-Trang 214- [1])

4ec+2

4c-3

Trong do: k= =1,15.

k-H¢ s6 ké dén do tang cua tng suat ¢ bién trong cua 16 xo do

day bi uon cong.

Ta c6 tai trong 1on nhat khi 1am viéc 1a:

59



Fooax = 22.450/(1,6°.9.1,15) = 67,93 N
- S6 vong lam viéc cua 10 xo.

(Theo cong thuc 14.9- trang 215- [1])

— X _ x.G.d
2’1 '(Fmax - Fmin) 8'c3'(Fmax - Fmin)
Trong do: G=—L__ Lamo dun dan hdi trugt.
[2.(+ )]

V6i E, p1a modun dan hoi va hé sb poisson cua thép
Thay vao biéu thuc trén ta duge G=8.10" Mpa.

10.8.10%.2

n= —; =4,59vong.
8.9°.(67,93-8,13)

Quy tron sb vong n ta co:
n =6 vong.
- DPuong kinh trung binh cua 10 xo:
D =c.d =9.2=18 mm.
- Céc thong s kich thudc khac:
+ S6 vong toan bo:
ne=n+(1,5+2)=6+2 =8 vong.

+ Chiéu cao cta 10 xo khi cic vong sit nhau (Tinh theo cong

thirc 14.11 Trang 215-[1])
Hs=(ne-0,5).d = (8-0,5).2 = 15 mm.

+ Budc ctua vong 10 xo khi chua chiu tai (Theo cong thuc 14.12
Trang 215-[1])
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p=dt (1,1 +1,2) Jme
n

Trong do: A tinh theo cong thirc 14.2-Trang 214-[1]

_8F _.D’n_ _8.c’ _
Xmax—T—M.n.Fmax—a.n.F =

8.9°

042

6.67,93 =14,86 mm.

14,86
6

>p=2+1,1. = 4,72 mm.

+ Chiéu cao ban diu:
Ho= H¢tn.(p-d) = 15 + 6(4,72 — 2) = 31,32 mm.

< H, 3132

+ Ti 503 21,74<2,5+3

= 10 xo0 dam béo du tinh 6n dinh (Theo trang 216-[1]).

3.2 TINH TOAN AP SUAT KHi CAP CHO PISTON-CYLINDER:

Tai trong 16n nhét khi lam viéc da tinh duoc & trén: F. = 212,639 N
Finax = T]-Tf-szi tanh -Prmax

DPrax = Finax/ (. 70.R% 1)

Trong do:

n: Hiéu suit, lay n = 1.

Ry 1ann: Ban kinh trong ctia xi lanh, ¢ day ta chon xi lanh ¢6 Ry; 50, = 10 mm
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SPae = 212,639/(1.3,14.10%) = 0,677 (N/mm?) = 0,677/ 0,0981 = 6.9 at.
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