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LOI MO PAU

DPong co mot chiéu duoc ung dung rat rong rai trong nhiéu linh vuce thuc
tidn, vi vay co rat nhidu dé tai thiét ké bo diéu khién cho dong co mot chiéu va
dugc dé cap rat nhiéu trén cac sach bao , tap tri va internet. Vi¢c ing dung
dong co DC vao san xuat ciing nhu nghién ciru khoa hoc da mang lai nhiing
thanh tyu nhat dinh.Tuy nhién dé dong co DC hoat dong tt thi ta phai thiét
ké cho n6 mot bd diéu khién giap cho dong co hoat dong mot cach linh hoat.
Hi¢n nay co rat nhiéu b diéu khién co thé lam tét viée do, tuy nhién ca nhan
em nhén thiy bo diéu khién PID c6 thé dap Gmg t6t cac yéu cau cua viée didu
khién dong co DC, vi vdy em da nhan dé tai “Thiét ké, ché tao bd diéu
khién PID diéu khién dong co dién mdt chiéu” nhim tim hiéu ki hon vé bo
diéu khién do.

Noi dung dé tai bao gom:
CHUONG 1: CAC BQ DIEU KHIEN DUNG TRONG HE THONG TU
DONG TRUYEN DONG DIEN
CHUONG 2: TONG QUAN VE BONG CO PIEN MOT CHIEU
CHUONG 3: THIET KE, CHE TAO BO DPIEU KHIEN DPONG CO MOT
CHIEU THUAT TOAN PID DUNG PIC16F877A

Trong qué trinh lam dé tai tot nghi¢p, em ludon nhan dugc sy huong dan,
chi bao tan tinh va cung cip nhing tai liéu can thiét cua thay gido GS. TSKH
Than Ngoc Hoan. Em xin giri t6i thiy 161 cam on chéan thanh. Tuy nhién, do
thoi gian va gii han ctia d6 4n cung v6i pham vi nghién ciru tai liéu voi kinh
nghiém va kién thitrc con han ché nén ban d6 an nay khong tranh khoi nhiing
thiéu sot rat mong sy dong gdp ¥ kién cta thay cd dé ban d6 an ctia em duoc

hoan thién hon.

Sinh vién thyuc hién

Li Manh Thing
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CHUONG 1 : CAC BO PIEU KHIEN DUNG TRONG HE
THONG TU PONG DPIEN

1.1. KHAI NIEM.

Mot bo didu khién vi tich phan ti 1& (bo diéu khién PID) 1a mot co ché
phan hoi vong diéu khién (bo diéu khién) tong quat duoc st dung rong rai
trong cic hé thong diéu khién cong nghiép — bo diéu khién PID dugc sir dung
phd bién nhét trong sé cac b didu khién phan hoi. Mot bo diéu khién PID
tinh toan mot gia tri "sai s6" 1a hiéu sd gitra gia tri do thong s6 bién ddi va gia
tri dat mong mudn. Bo diéu khién s& thuc hién giam toi da sai sb bﬁng cach
diéu chinh gi4 tri diéu khién dau vao. Trong trudng hop khong co kién thirc
co ban vé& qua trinh, bo diéu khién PID 13 bo diéu khién t6t nhat. Tuy nhién,
dé dat duoc két qua tot nhat, cac thong sé PID st dung trong tinh toan phai
diéu chinh theo tinh chat ciia hé thong-trong khi kiéu diéu khién 1a giong
nhau, cac thong sb phai phu thudc vao dac thu ciaa h¢ théng.

Giai thuat tinh toan bo diéu khién PID bao gdm 3 thong sd riéng biét, do
d6 d6i khi né con dugc goi 1a diéu khién ba khau: cac gia tri ti 1é, tich phan va
dao ham, viét tit 1a P, I, va D. Gia trj ti 1é xac dinh tac dong cua sai s6 hién
tai, gia tr1 tich phan xac dinh tac dong cua téng cac sai s qua khtr, va gia tri
vi phan x4c dinh tac dong cua tbc do bién d6i sai s6. Tong chip cia ba tac
dong nay dung dé diéu chinh qua trinh thong qua mot phan tir didu khién nhu
vi tri ciia van diéu khién hay bo nguoén cta phan tir gia nhiét. Nho vy, nhiing
gia tri ndy c6 thé 1am sang t6 vé quan hé thoi gian: P phu thudc vao sai sb
hién tai, I phu thudc vao tich lily cac sai sé qua khir, va D du doan cac sai s6
tuong lai, duya vao toc do thay doi hién tai.

Bang cach diéu chinh 3 hang s trong giai thuét cia bo diéu khién PID,

bo diéu khién c6 thé dung trong nhiing thiét ké c6 yéu cau dic biét. Pap tng
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ctia bo diéu khién c6 thé dugc mo ta dudi dang dd nhay sai sb cua bo diéu
khién, gia tri ma b diéu khién vot 16 diém dat va gia tri dao dong cia hé
théng. Luu y 1 cong dung ciia giai thuat PID trong diéu khién khong dam bao
tinh t6i wu hodc 6n dinh cho hé théng.

Vai tng dung ¢ thé yéu ciu chi sir dung mot hodc hai khau tuy theo hé
théng. Piéu nay dat duogc bﬁlng cach thiét dat doi loi cua cac dau ra khong
mong mudn vé& 0. Mot bd diéu khién PID sé& duoc goi 1a bo diéu khién PL PD,
P hodc I néu Véng mat cac tac dong bi khuyét . BO diéu khién PI kha phé bién,
do dap tng vi phan kha nhay dbi v6i cac nhidu do ludng, trai lai néu thiéu gia
tri tich phan co thé khién hé thong khéng dat duoc gia tri mong mudn.

Chu y: Do su da dang caa linh vuc 1y thuyét va ung dung diéu khién,
nhiéu qui wdc dit tén cho cac bién co lién quan cung duoc st dung.

1.2 BO PIEU KHIEN P [2]
1.2.1 Ham truyén

Mgt dang cua mach sém pha dugc goi la bd diéu khién ty 1¢

(proportional controller, hay P controller), vi phuong trinh ciia né bao gom

thanh phan ty 1é ¢6 dang nhu sau:

U, (t) KPuvao(t) (1.1)

Ham truyén cua bo dic¢u khién P c6 dang:

U

GP (S) =—4a—

1.2.2 K§ thuit diéu chinh P

Tin hiéu diéu khién trong quy luat ti 1¢ duoc hinh thanh theo cong thuc:

X=Kpe (1.3)
Trong do: K, 1a hé s6 khuéch dai cua quy luat. Theo tinh chét cia khau
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khuéch dai (hay khau ty 1¢) ta thay tin hiéu ra ctia khau ludn ludn tring pha
v6i tin hiéu vao. Piéu nay néi 1én wu diém cta khau khuéch dai 13 co do tac
d6ng nhanh. Vi vay, trong cong nghiép, quy luat ti 18 1am viéc on dinh véi
moi ddi tuong. Tuy nhién, nhugc diém co ban caa khau ti 1¢ 1a khi str dung
véi cac dbi tuong tinh, hé théng diéu khién luon ton tai sai 1éch tinh. Dé giam
gia tri sai 1éch tinh thi phai ting hé sd khuéch dai nhung khi d6, tinh dao dong
ctia hé thong s& ting 1én va c6 thé 1am hé théng mat 6n dinh.

Trong cong nghiép, quy luat ti 18 thuong dugc dung cho nhimg hé théng
cho phép tOn tai sai léch tinh. Dé gidam sai l€ch tinh, quy luat ti 1€ thuong duoc
hinh thanh theo biéu thirc:

%=Xt Kpe (1.4)

Trong d6 X, 1a diém lam viéc cua hé théng. Tac dong diéu khién ludn
giit cho tin hiéu diéu khién thay d6i xung quanh gia tri nay khi xuat hién sai
1&ch.

Hinh dué1 mo ta qua trinh diéu khién vo1 cac he s6 K, khac nhau.

3 K> K> K,

0 %/ﬂ >
\)‘L/ \“\__,/' t

Hinh 1.1: Qua trinh di€u khién véi cac hé so P khac nhau. H¢E s6

Kp cang cao thi sai s6 xac 1ap va qua diéu khién cang 16n.
1.2.3 Quy luét diéu chinh P [2]

Gia st bai toan ¢ day 1a diéu khién tbc d6 dong co vai tin hidu dit toe do
la r = 1000 vong/phut, K, = 15. Ta thu khao sat xem sy bién thién cua tin

hi¢u ra cua b di€u khién theo thoi gian sé nhu thé nao.
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Gia thiét tai thoi diém t = 0 tin hiéu ra cta hé thong y = 0. Khi do, tin
hiéu sai 1¢ch s& 1a e = r — y = 1000. Dau ra ctia by diéu khién 1a u= ke =
15.1000 = 1500. Tin hi¢u nay sé dugc dua dén dau vao cua dbi tuong can
diéu khién 1am cho dau ra y cua no bt dau ting 1én, dan dén e bit dau giam.

Trong mot sb truong hop, do quén tinh ctia hé théng, khi sai 1éch e = 0(
nghi 1a dau ra y da bang véi gia tri dat r ) lam chou = Ky.e = 0 nhung toc do
dong co tiép tuc gia ting.

Khi téc d6 vuot qua téc do dit thig tin hiéu ra cia b diéu khién lai 16n
hon 0, 1am cho tdc d6 lai tang 1én nhung véi quan tinh nho hon.

Sau mot vai chu ki dao dong nhu trén thi tbc do dong co sé 6n dinh &
Mot gié tri nao do, phu thudc vao cac tham s6 cua hé théng.

a.  Sai l&ch tinh

DPdi véi quy luat diéu chinh P, khi toc do dong co béng véi tde do dit e =
0 thi tin hi¢u diéu khién u = K. cling bang 0 va, do d6, téc do dong co s& bi
kéo giam xudng. Vi vay, muén u khac 0 thi e phai khac 0. Nghia 1 phai luon
c6 mot sai 1éch gitra tin hi¢u dat va tin hi¢u dau ra thuc té cua tin hiéu diéu
khién.

Trong vi du trén, gid st sau khi 6n dinh thi toc do dong co dat 970
vong/phut thi sai 1¢€ch tinh s€ 1a e = 1000 — 970 = 30 vong/phut va tin hi¢u ra
cua bd diéu khién s& 1a u = K,.e = 15.30 = 450.

b.  Giam sai léch tinh

Néu ting K, 1én 150 chang han thi sai 1éch tinh e chi can bang 3 13 ¢6 thé
da dé tao ra mot tin hiéu diéu khién bang 450 dé duy tri mot momen du 16n
gilr cho dong co quay. RO rang, khi ting K, thi c6 thé 1am giam duoc sai

léch tinh. Tuy nhién, néu Kp ting qué 16n thi hé c6 thé bi dao dong,
khong 6n dinh.
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1.3 BO PIEU KHIEN PI [2]
1.3.1 Ham truyén

Mot dang cua mach cham pha dugc goi 1a b diéu khién ty 1¢é-tich phan
(proportional-integral controller, hay PI controller), vi phuong trinh ctia nd
bao gdm hai thanh phan, ty 1& va tich phan, c6 dang nhu sau:

t
U () = Kolso ) +K1 s @dr (1
0
Ham truyén ctia bo diéu khién PI ¢6 dang:
G (5) =22 (8) _ g 4 Ko (1.6)

Tuong tw nhu déi voi b5 didu khidn PD,S khi str dung mach bu c6 ham
truyén Gp(S) ndy, chung ta c6 thé diéu chinh anh huéng caa mach bu, qua dé
diéu chinh dap ung ctia hé thong bang cach thay dbi hai tham sd Kp va K.
Chuing ta c¢6 thé st dung mach cham pha nhu trong Hinh 1.1 dé 1am bo diéu
khién PL Khi d6, cac phﬁn tor cua mach phai dugc chon sao cho o rat 16n dé
ham truyén cta mach cham pha c6 diém cuc gan bang khong. Ham truyén cta

mach cham pha khi do6 c6 thé xép xi dugc nhu sau:

G.(5) = l+s 1 l+w :l+1/(.-:rr)

l+ats a Yo+t « 5

(1.7)

D6 chinh 1a dang ctia ham truyén cua bo diéu khién PIL
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Hinh 1.2: Mach cua khau hi€u chinh PI.

Mach sém pha dugc sir dung dé tao ra mot gbdc som pha, nho dé cé duogc
du trit pha nhu mong mudn cho hé théng. Viéc sir dung mach sém pha ciing
c6 thé biéu dién dugc trén mat phang s nhu moét phuwong phap lam thay d6i
quy tich nghiém ctua phuong trinh dac trung. Con mach cham pha, mac du co6
anh huong lam gidm tinh 6n dinh cua hé théng, thuong duoc su dung dé cung

cap sy suy giam nham lam giam sai s6 & trang thai xac 1ap cua hé thong.
1.3.2 K§ thuit diéu chinh PI [2]

Pé hé théng vira ¢ tac dong nhanh, vira triét ti€u dugc sai 1¢ch tinh( 1a
sai léch giita gia tri mong muén so vdi gid tri ra thuc té khi hé théng & trang
thai xac 1ap) ngudi ta két hop quy ludt ti 18 véi quy luat tich phan dé tao ra
quy luat ti 1€ - tich phan.

Tin hiéu diéu khién duoc xac dinh theo cong thirc:
1
x_K . K fedt _K (e e.dr)
= 4+ = +—
P i 2 T (1.8)
i
Trong d6: K, 1 hé s khuyéch dai
T; 1a hing s6 thoi gian tich phan

Ham truyén cua quy luat ti 1é tich phan c¢6 dang:
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WP)=K, [“L] (1.9)

I.p
Wiw =K, |1-] !
] =Ky 1= F};;; (1.10)
Pic tinh pha tan :
1
¢ o =8Clg —— (1.11)
T.0

RS rang, vé toc do tac dong thi quy luat PI cham hon quy luat ti 16 nhung
nhanh hon quy luét tich phan. Hinh du6i mé ta cac qua trinh quéd do cua h¢
théng diéu khién ty dong st dung quy luat PI vdi cac tham s6 K, va T; khac

nhau

Hinh 1.3: Qua trinh qua d6 ctia hé théng diéu khién st dung quy luat P1.
- Puong 1 tmg véi K, nho va T; 16n. Tac dong diéu khién nho nén hé
théng khong dao dong.
- Puong 2 ung v6i K, nho va T; nhé. Tac dong diéu khién twong déi
16n va thién vé quy luét tich phan nén hé thong c6 tac dong cham, dao dong

vo1 tan sO nhé va khong ton tai sai 1éch tinh.
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- Duong 3 m6 ta qua trinh khi K, 16n va T; 16n. Tac dong diéu khién
tuong ddi 16n nhung thién vé quy luat ti 18 nén hé théng dao dong vdi tan sb
16n va ton tai sai léch tinh.

- Puong 4 tuong tmg v6i qué trinh diéu khién khi Ky 16n va T nho. Tac
dong diéu khién rat 16n. Qua trinh diéu khién dao déng manh, thoi gian diéu
khién kéo dai va khong c6 sai 1&ch tinh.

- Puong 5 dugc xem nhu 12 qué trinh ti wu khi K, va T; thich hop voi
d6i tuong diéu khién.

Trong thuc té, quy luat diéu khién PI dugc sir dung kha rong rai va dap
ung dugc chat luong cho hau hét céac qua trinh cong ngh¢. Tuy nhién, do c6
thanh phan tich phan nén do tac dong cta quy luat bi cham di. Vi vay, néu dbi
tugng c6 nhidu tac dong lién tuc ma hé thong dicu khién lai doi hoi d6 chinh
xac cao thi quy luat PI khong dap ing dugc.

1.3.3 Quy luit diéu chinh PI [2]

Quy luat diéu chinh P ¢ vu diém 13 tic dong nhanh. Tin hiéu diéu khién
phu thudc truc tiép vao sai léch gitra tin hi€éu dat va tin hi¢u thuc. Tuy nhién,
khi sai 1éch bang 0 thi tin hiéu diéu khién ciing mat nén ludn ton tai sai léch
tinh nhu da noi1 ¢ trén.

Vay lam thé nao dé triét tiéu sai léch tinh?

Cau tra 101 13 phai dua ra tin hiéu diéu khién cho dén khi nao sai léch
tinh bang 0 thi giit nguyén gié tri diéu khién do.

Gia sir tai thoi diém k=0 ujo = 0.

Tai thoi diém k=1 thi u; ;= Kiey; Ui0 = Kje; twong ty nhu bo diéu khién
kiéu P.

Tai thoi diém tiép theo uj, = Kie; + Uiy va clr nhu vay tin hiéu diéu khién
1an sau béng tin hiéu diéu khién & 1an trude d6 cong dai sb véi tich gitra hé sb
tich phan va sai 1éch lam cho sai l1éch e (dwong hodc 4m) giam dan (hé 6n

dinh).
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Gia thiét tai thoi diém t = 0 uj = 0 thoi diém t = 1 ma y, = 200 thi
e; =r-y; = 1000 - 200 = 800 va tin hiéu ra cua bo diéu khién s& 1a
U1 = Kijer + Ui = 0,25.800 + 0 = 200

Tin hi€u nay s€ dugc dua dén dau vao cua dbi tuong can diéu khién 1am
cho dau ra y ctia no tiép tuc tang, din dén e bat dau giam.

Tai thoi diém t =2 gia sir y2 = 500 thi 2 = r — y2 = 1000 — 500 = 500 va
tin hiéu ra ciia bo diéu khién sé 1a

Uiz = Kjez + U1 =0,25.500 + 200 = 125 + 200 = 325

Tai thoi diém t = 3 gia st y3 = 800 thi e3 = r — y; = 1000 - 800 = 200 va

tin hiéu ra ctia b diéu khién sé 1a
Uiz = Kjest Ui = 0,25.200 + 325 = 50 + 325 = 375

(gid tri uj, = 325 cua chu ky diéu khién truéc duogc cong thém 50). Pau
ra y tiép tuc tang.

Tai thoi diém t = 4 gia st y3 = 900 thi e, = r — y, = 1000 — 900 = 100 va
tin hiéu ra ctia b diéu khién sé 1a

Uis = Kieat Uj3 = 0,25.100 + 375 = 25 + 375 = 400

(gi4 tri uj5 = 375 cua chu ky diéu khién trude dugce cong thém 25). Pau
ra y tiép tuc tang.

Tai thoi diém t = 5 gia sir dau ra da bam theo dau vao, nghia 1 y5 = 1000
thi es = r — y5 = 1000 — 1000 = 0 va tin hiéu ra cua bo diéu khién s& 1a

Uis = Kiest Ui4 = 0,25.0 + 400 = 400

(tin hi¢u ra cua bd diéu khién duoc gilt nguyén gia tri uj4 = 400 cia chu ky
diéu khién truéc). Tin hiéu dau ra bo diéu khién khong thay doi va tdc do
duoc gitt nguyén.
Gia sur tai thoi diém t = 6 toc dd yg = 1100 thi
€6 = — Yg = 1000 — 1100 = -100 Tin hiéu ra ctia bd diéu khién s&
13 uj = Kiest Uis = 0,25.(-100) + 400 = 400 — 25 = 375

(tin hiéu ra cua bo diéu khién da dugc bét di gia tri 25 so voi chu ky
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diéu khién trudc). Tin hiéu dau ra bo diéu khién giam 1am cho téc do dong co
cling giam xudng.

Nhu vay, néu tai thoi diém t = n dau ra bam kip tin hi¢u dat (sai 1éch
bang 0) thi tin hiéu ra ciia b didu khién ui,n ciing s& khong doi. Tai bat ky
mot thoi diém ndo néu sai 1éch lai khac 0 thi tin hi¢u ra cta bd diéu khién lai
tiép tuc thay d6i nham kéo dau ra bam theo tin hiéu dat.

Téac dong cham.

Viéc "thém, bét" ndi trén lam cho ey nhod dan va gia tri "thém, bot" Kiey
cling nhé dan... Qua trinh d6 dién ra lién tuc cho dén khi dép tng dau ra cua
hé bang v6i gia tri dat hay e, = 0. Khi K; cang 16n thi dap ung dau ra cang
nhanh dat dén gia tri gan véi gia tri mong mudén nhung qua trinh "thém, bot"
dé cho gia tri sai 1éch tién vé 0 lai dién ra cang cham, 1am cho thoi gian diéu
khién kéo dai. Can luu y & day 1a "cham" tién vé gia tri dat ch con tai thoi
diém dau thi dap ung ctia khau I van bam rat nhanh toi gia tri dat néu K; 16n
(cling giéng hét nhu tac dong diéu chinh kiéu P).

Nhu vay, két hop tdc dong nhanh cta khau P va kha nang triét ti€u sai
1énh tinh cta khau I ta s& c6 dugc mot bd diéu khién kiéu PI duge st dung rat
rong rai trong cong nghiép.

1.4 BO PIEU KHIEN PID [2]
1.4.1 Ham truyén

Mot dang ciia mach sdm-cham pha duogc st dung rat phé bién, nhat 1a
trong cac hé thong didu khién cong nghiép, 1a bod didu khién ty 1&-vi tich phan
(proportional-integral-derivative controller hay PID controller), hay con goi la
bo diéu khién ba phuong thic (three-mode controller), duoc biéu dién bang

phuong trinh vi phan c6 dang nhu sau:

t
u, (f) = Kpu , () + K, w + K ’[Hf;ﬁ,:, (r)dr (1.12)
= 0
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Ham truyén cua bd diéu khién PID noi trén sé la:

_ Ura(s) _ Ki
GPID(S) " U vio (s) - Kp + KDS + <

Error! Bookmark not defined.

Thanh phan ty 1& (Kp) ctia bo diéu khién PID c6 tac dung lam ting téc do
cua dap tng va 1am giam nhung khong 1am triét tiéu sai sd ¢ trang thai xac
1ap. Thanh phén tich phan (K,) c6 thé 1am triét tiéu sai sb ¢ trang thai xéac 1ap,
nhung s& 1am anh huéng dén hiéu suét nhat thoi theo chiéu hudng khong dugc
mong muén vi phan trim qua muc cia dap ung nhat thoi sé ting khi K, ting.
Nguoc lai voi K|, thanh ph?ln dao ham (Kp) c6 tac dung nang cao tinh 6n dinh
ctia hé théng va 1am giam phan trim qua muc cia dap ung nhat thoi, nho d6
cai thién hiéu suét nhét thoi cua hé théng vong kin.

Dic biét, ngudi ta thudng str dung cac bd diéu khién PID dé diéu khién
nhitng qua trinh qué phuc tap dé co thé thiét lap dugc cac md hinh toan hoc
chinh xac, thuong 1a cac qua trinh phi tuyén va da bién. Trong nhiing truong
hop d6, v4i ba tham sé Kp, K, va Kp ctia b diéu khién PID dé diéu chinh,
chiing ta van co thé hy vong dat duoc hi¢u suit mong mudn cho hé théng ma

khong can thyc hién nhiéu budc phén tich va thiét ké phuc tap.
‘R C;

2 11

s Al

I /

Hinh 1.4: Mach cua khau hiéu chinh PID.
Trong nhiéu truong hop, ching ta c6 thé can mot mach bu c¢6 thé cung

cap ca goc sdm pha nhu cua mot mach sém pha va sy suy giam vé do 1on nhu
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cia mot mach cham pha. Mot mach cé dic tinh nhu vay duoc goi 1a mach
som-cham pha (lead-lag network). Mot mach sém-chidm pha sé c6 ca hai
thanh phan sém pha va cham pha, vi vy ham truyén cia mach s& c6 dang nhu
Sau.

S-71 S-Z _¢ l+ans 1l+7,s (1.14)

G.(s)=K
(®) S—p1 S P ! 1+7;8 1+ f7,

6 do, [z1] <|pa| va |z > |po|, hay o> 1 va f>1.
1.4.2 Ki thuit diéu khién PID
K¥ thuat diéu khién PID (Ti 18, tich phan, vi phan) dugc sir dung rong rai
trong cong nghiép. Dung dé diéu khién nhitng qua trinh phtrc tap dé thiét 1ap
mo hinh toan hoc chinh xac, thuong 1 cic qua trinh da bién va phi tuyén.
Diéu khién PID 13 mot kiéu diéu khién c6 hoi tiép, ngd ra thay ddi tuong
g voi sy sai 1éch gitra tin hiéu dau ra so véi dap tmg mong muén. Tuy theo
murc d6 thi ngudi ta ¢6 thé chi ap dung diéu khién P, diéu khién PL diéu khién

PD hoic diéu khién PID.

— P K e(1)

h 4

—Sclpoim+ Error - I K{_I(j(f)d{ 4><-20ulpm—>

0 [y

de(t)

D & dt

Hinh 1.5: M6 hinh thuat toan PID.

Pé tang téc d6 tac dong cua quy luat PL trong thanh phan cia nd nguoi
ta ghép thém thanh phan vi phan va nhan duoc quy luat diéu khién ti 16 vi tich
phan. Tac dong diéu khién duoc tinh toan theo cong thirc:

K. 1 T.
X =er+KiI +d@a=Kp{e+fJ'e.d+d@aJ (1.15)
Trong do: K, 1a hé s6 khuéch dai
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K, . C o
T A la hang so thoi gian tich phan
i

Tq S hang s thoi gian vi phan

Kp

Ham truyén cua quy luat i 18 - vi tich phan c6 dang:

(1.16)
1
W p —Kp[1+ﬁ+ I.J
Ham truyén tan s6 caa khau PID:
1
Wj © :Kp[lu [ cho——D (1.17)
T.0
Dic tinh pha tan:
T.T 5°-1
0 o =arcty Ii‘lg (1.18)
‘0

thi ® = 0 va khi

Nhu vay khi 0=0 thi ¢ ©® = -m/2 ,con khi © = -
o = thi @ ® =n/2. RS rang goc I¢ch pha cua tin hi¢u ra so véi tin hiéu vao
nam trong khoang tr — m /2 dén n /2, phu thudc vao cac tham s6 Ko, Ti, Ta,
va tan s6 cta tin hiéu vao. Nghia la vé toe do tac dong, quy luat PID con co
thé nhanh hon ca quy luat ti 18. Quy luat PID dap tmg dugc yéu cau vé chat
luong cta hau hét cac quy trinh céng nghé, nhung viéc hiéu chinh cac tham s
clia n6 rat phuc tap, doi hoi ngudi st dung phai ¢6 mot trinh do nhat dinh. Vi
vay, trong cong nghiép, quy luat PID chi sir dung ¢ nhitng noi can thiét, khi
quy luat PI khong dap ung duoc yéu cau vé chat luong diéu chinh.

Pé hiéu 6 hon, ta c6 thé xem hinh so sanh vé sai 1éch diéu khién giira
cac quy luat:

- Hinh 1.6.c thé hién sai léch diéu khién cua quy luat PI. So sanh véi

hinh 2.4.b ta thdy khi két hop quy luat tich phan v&i quy luat ti 1& thi hé co tac
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dong cham, khong co sai 1éch tinh.

- Hinh 1.6.d thé hién sai 1éch diéu khién ctia quy luat PD. So véi v6i quy
luat PI (hinh 1.6.¢) ta thay quy luat PD tac dong nhanh hon, nhung khong lam
giam sai I¢ch tinh.

- Hinh 1.6.¢ thé hién sai 1éch diéu khién cta quy luat PID. Quy luat PID

6 tbe d6 tac dong nhanh va lam gidm sai l¢ch tinh.

e(t) 4
(a) v
Saij léech >
e(t) 4 T t
(b) P
e(t) A T t
(c)
>
e(t) 4 t
() - |
\\1’ R
e(t) A T X
(e)
PID
ol t

Hinh 1.6: Minh hoa sai léch diéu khién véi cac luat diéu chinh.
1.4.3 Quy luét diéu chinh PID
RS rang viée phoi hop cac dic tinh P, I, va D s& cho chtng ta kha ning thiét
ké dugc mot bd diéu khién PID phu hop v6i cac dbi tuong can diéu khién
khac nhau.
a.  Sir dung bo diéu khién PID.
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Mot van dé can duge dat ra 13 trong truong hop nao thi nén dung bo diéu
khién kiéu P, PL, PD hay PID?

b.  Véi cac doi tugng co dap tmg nhanh.

Gia st mot bo diéu khién kiéu PD dugc ding dé diéu khién cho mot doi
tugng c6 dap tmg nhanh nhu diéu khién dong, diéu khién toc d6 dong co...
Néu vi mot Iy do nao d6 (nhu tai ting chang han) 1am cho dau ra ctia hé thong
giam nhanh vé mot gia tri nao do6 thi do sai 1éch sau d6 gan nhu khong d6i nén
khau D s& gan nhu khong c6 tac dung.

Trong truong hop nay, néu thay vi st dung bd diéu kién kiéu PD ta sir
dung mot bd diéu khién kiéu PI thi tin hiéu ra cta khau vi phan s¢€ lién tuc
duoc cong don 1am cho tin hiéu dau ra cia bd diéu khién ngay cang 16n va co
thé du dé thang muc d6 gia tang cua tai thi s& 1am tdc d6 dong co tiép tuc ting
trd lai gia tri dat.

Vi vay, d6i v6i cac d6i tuong co dap Gmg nhanh thi st dung cac bd diéu
khién kiéu PI (c6 dap tng cham) hoac PID 14 phu hop.

c. Véi cac d6i tuong c6 dap img cham. Hién tuong Windup.

Gia sit mot bo didu khién kiéu PI dugc dung dé didu khién cho mét déi
tugng c6 dap tmg cham nhu diéu khién nhiét d6 chang han. Do dap ung cham
nén c6 thé xay ra truong hop sai 1éch gitra gia tri dat so voi gia tri thue co thé
dién ra trong thoi gian dai. Vi du nhiét do dat 1a 85°C, nhiét do hién tai cla
d6i tuong 13 35°C va gia sir phai gi nhiét hét cong sudt thi phai sau 15 phut thi
nhi¢t d§ mai dat yéu cau.

Chu y 1a tin hiu ra cta khau I ik = Kjek + Uj.1 dugc cong don lién tuc do
chu ky diéu khién thuong rat nhé (chi ¢& vai chuc ms chang han). Két qua la
tin hiéu ra cua khau I ct ting 1én mai, vuot qua kha ning ciia mach cong suét
nhung do sai 1éch van con 16n nén khau I van tiép tuc cong don...

Hién twong nhu vay con dugce goi 1a Windup.

Vi vay, voi bd diéu khién c6 khau I nguoi ta ¢6 thé con can phai thiét ké
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thém mot phan dé chéng lai hién tugng nay va duoc goi 1a anti windup.

Trong vi du nay, néu thay vi st dung b0 diéu kién kiéu PI ta st dung mot
bo diéu khién kiéu PD thi tin hiéu ra ciia khau D ugy = Ky(ex — €c.1) s& co gia
tri khong 16n, phu hop voi muc do gia tang dan dan cua nhiét 36 dau ra.

Nhu vay, d6i v6i cac dbi tugng co dap ing cham thi sir dung cac bo diéu
khién kiéu PD (c6 dap Gmg nhanh) 13 phu hop.

N6i chung, dya trén cic phéan tich ¢ trén c6 thé thiy rang viéc sir dung mot bo
diéu khién kiéu PID va chon dugc cic tham s6 phu hop thi cé thé dap tng
dugc nhu cau diéu khién cho nhiéu loai d6i twong khac nhau.

Két lun:

Céc thanh phan P, I, va D trong bo diéu khién PID (sd) ¢6 ¥ nghia rét cuy
thé va rd rang. Trong bai toan diéu khién bam (theo gia tri dat), thanh phan ty
16 P phan ung lai ngay véi sai 1éch, khong can "nhé" dap ung trude do nhu
thé ndo, nhd vy ma no tao ra dap tng nhanh va kip thoi. Thanh phan tich
phan I 13 thanh phan "c6 nhé", n6 luu lai gia tri diéu khién cia vong lap trude
sau d6 diéu chinh thém vao hay bdt di mot luong nao d6 (do h¢ s6 Ki va do
16n cia sai s6 quyét dinh) dé tao ra tin hiéu diéu khién cho vong lap tiép theo
cho dén khi sai léch bang 0. Thanh phan D ciing 1a mot thanh phan "c6 nhg",
n6 so sanh mirc d0 chénh léch cua sai I¢ch ¢ vong lap hién tai va sai 1éch
duoc luu ¢ vong lip trude d6 dé dua ra tin hiéu diéu khién cta riéng minh.
Khi d6 chénh gitra sai 1éch cua hai chu ky diéu khién ké tiép cang 16n thi tin
hiéu diéu khién ra cta nod cang 16n (ban chat ciia dao ham). Con néu sai léch
cua chu ky diéu khién hién tai ciing gidng nhu sai léch ¢ chu ky diéu khién
trudc (nghia 1a sai 1éch van con nhung khong thay d6i) thi tin higu diéu khién
ra ctia n6 bang 0.

Nhu vay, ba thanh phan P, I, va D trong mdt mach vong diéu khién ciing
tuong tu nhu 7 nét nhac trong mgt ban nhac. Bé’mg cach phéi hop céac thanh

phan d6 v&i nhimg ty 1¢ khac nhau chiing ta ciing c6 thé tao ra mot "ban nhac"
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diéu khién véi1 cac "giai diéu" khac nhau. Néu phoi hop tot s€ tao ra mot ban
nhac nhu mong muon va ém 4i. Con néu phoi hop khong khéo thi s€ tao ra

mot ban nhac udn éo, gidt cuc voi giai digu kho co6 thé biét trude duge.
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CHUONG 2
PONG CO PIEN MOT CHIEU

2.1 CAU TAO PHAN LOAI PONG CO PIEN MOQT CHIEU [4]
2.1.1.1 Céu tao ciia dong co dién mot chiéu

Pong co dién mot chibu c6 thé phan thanh hai phan chinh: Phan tinh va
phan dong.

- Phén tinh hay stato hay con goi 13 phan kich tir dong co, 1a bd phan sinh
ra tir trudng nd gom co:

+) Mach tir va day cudn kich tir 16ng ngoai mach tir (néu dong co duoc kich
tir bdng nam chiam dién), mach tir duoc 1am bang sét tir (thép dbc, thép dic).
D4y quan kich thich hay con goi 1a ddy quan kich tir dugc 1am bang day dién
tu, cac cudn day dién tir nay dugc méc ndi tiép vo1 nhau.

+) Cuc tir chinh: La bo phan sinh ra tir trudng gom c6 15i sat cuc tir va day
quén kich tir 16ng ngoai 16i sit cuc tir. Ldi sit cuc tir 1am bang nhimg 14 thép k§
thuat dién hay thép cacbon day 0,5 dén Imm ép lai va tan chit. Trong dong co
dién nho co thé dung thép khdi. Cuc tir duwoc gan chit vao vo may nhd cac
buldng. Day quan kich tir dugc quén bang day dong boc cach dién va mdi cudn
day déu duoc boc cach dién ky thanh mot khdi, tam son cach dién truge khi dat
trén cac cuc tr. Cac cudn day kich tir dugc dat trén cac cuc tur nay duogc ndi
tiép v6i nhau

+) Cuc tir phu: Cuc tr phu duoc dat trén cac cuc tu chinh. Loi thép ctia cuc
tur phu thuong lam bﬁng thép khéi va trén than cyc tir phu co dat day quén ma
ciu tao giéng nhu ddy quan cuc tir chinh. Cyc tir phy dugc gan vao vo may
nho nhiing bulong.

+) Gong tir: Gong tir ding 1am mach tir ndi lién cac cuc tir, dong thoi lam
vo may. Trong dong co dién nho va vira thudng dung thép day udn va han lai,
trong may dién 16n thuong dung thép duc. C6 khi trong dong co dién nhd dung

gang lam vo may.
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+) Cac bd phan khac:
Nip may: Dé bao vé mdy khoi nhimg vt ngoai roi vao lam hu hong day

quén va an toan cho ngudi khoi cham vao dién. Trong mdy dién nho va vira
nap may con cé tic dung lam gia d& 6 bi. Trong trudng hop nay nip may
thuong lam bang gang.

Co cau chdi than: Dé dua dong dién tir phan quay ra ngoai. Co cau choi
than bao gém 6 choi than dat tron g hop chéi than nhd mét 16 xo ti chat 1én ¢d
gop. Hop chéi than duge cd dinh trén gia choi than va cach dién voi gia. Gia
chdi than c6 thé quay duoc dé diéu chinh vi tri chdi than cho ding chd, sau
khi diéu chinh xong thi dung vit c6 dinh lai.

- Phan quay hay r6to: Bao gdm nhimg bd phén chinh sau.

+) Phan sinh ra strc dién dong gom c6:

Mach tir duoc lam béng vat liéu sat tur (14 thép ki thuat) Xép lai v&1 nhau.

Trén mach tir ¢6 cac ranh dé 1ong day quén phan (mg.

Cudn day phan tng: Gom nhiéu bdi day ndi v6i nhau theo mot qui luat
nhat dinh. Mdi bdi ddy gém nhiéu vong day cac dau ddy caa bdi diy duoc ndi
v4i cac phién déng goi 13 phién gop, cac phién gop d6 duoc ghép cach dién
v61 nhau va cach dién véi truc goi 1a cd g6p hay vanh gop.

Ty trén c6 gop 1a cap trdi than lam bang than graphit va dugc ghép sat
vao thanh ¢ gop nhd 16 xo.

+) L3i sit phan tng: Dung dé dan tir, thudng dung nhimg tim thép ky
thuat dién day 0,5mm phu cach dién mong ¢ hai mat roi ¢ép chat lai dé giam
t6n hao do dong dién xody gy nén. Trén 14 thép c6 dap hinh dang ranh dé sau
khi ép lai thi dat ddy quan vao. Trong nhiing dong co trung binh tré 1én nguoi
ta con dap nhimg 15 thong gié dé khi ép lai thanh 15i sit co thé tao duoc
nhiing 16 thong gié doc truc. Trong nhiing dong co dién 16n hon thi 16i sat
thuong chia thanh nhitng doan nhé, giita nhitng doan 4y c6 dé mét khe ho goi

1a khe ho thong gi6. Khi may 1am viéc gié théi qua cac khe ho 1am ngudi day
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quén va 16i sit.

Trong ddéng co dién mot chiéu nhd, 18i sat phan Gmg dugc ép truc tiép
vao truc. Trong dong co dién 16n, gitra truc va 161 sat c6 dat gia réto. Dung gia
roto c6 thé tiét kiém thép k¥ thuat dién va giam nhe trong luong roto.

+) Day quin phan ung: Day quin phan tng 1a phan phat sinh ra suét dién
dong va c6 dong dién chay qua, ddy quan phan tng thuong lam bang day dong
¢ boc cach dién. Trong may dién nho c6 céng suat dudi vai Kw thuong dung
day c6 tiét dién tron. Trong may dién vira va 16n thuong dung day tiét dién chix
nhat, day quén dugc cach dién can than v6i ranh cua 16i thép.

Pé tranh khi quay bi vang ra do luc li tAm, & miéng rdnh c6 dung ném dé
dé chit hodc dai chit day quan. Ném c6 thé 1am bang tre, gb hay bakelit.

+) C6 gop: Co g6p gdm nhiéu phién déng co duoc ma cach dién voi nhau
bang 16p mica day tir 0,4 dén 1,2mm va hop thanh mét hinh truc tron. Hai dau
tryc tron dung hai hinh &p hinh chit V ép chit lai. Gitta vanh 6p va tru tron
cling cach dién bang mica. Pudi vanh gop c6 cao 1én mét it dé han cac dau day
ctia cac phan tir ddy quan va céac phién gop duoc dé dang.
2.1.1.2  Phan loai, wu nhuwgc diém ciia dong co dién mot chiéu

- Phan loai dong co dién mot chiéu

Khi xem xét dong co di¢n mot chiéu cling nhu may phat dién mdt chiéu
nguoi ta phan loai theo cach kich thich tir cac dong co. Theo do ta co 4 loai
dong co dién mot chiéu thuong sur dung:

+) Pong co dién mot chiéu kich tir doc 1ap: Phan Gng va phan kich tur
duoc cung cap tir hai ngudn riéng ré.

+) Pdng co dién mot chiéu kich tur song song: Cudn day kich tir dugc mic
song song v4i phan tng.

+) Bong co dién mdt chiéu kich tir ni tiép: Cuon day kich tur duoc mac
ndi tép v6i phan tng.

+) Bong co dién mot chiéu kich tir hdn hop: Gom c6 2 cudn day kich trr,
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mot cudén mic song song v6i phan tmg va mot cudn mac ndi tiép voi phan tng.

- Uu nhuoc diém cua dong co dién mot chiéu

Do tinh wu viét cia hé théng dién xoay chiéu: dé san xuét, dé truyén tai...,
c4 may phat va dong co dién xoay chiéu déu co cau tao don gian va cong suit
16n, dé van hanh... ma may dién (dong co dién) xoay chiéu ngay cang dugc st
dung rong rai va phé bién. Tuy nhién dong co dién mdt chiéu van gilt mot vi tri

nhit dinh trong cong nghiép giao thong van tai, va nodi chung & cac thiét
bi can diéu khién téc do quay lién tyc trong pham vi rong (nhu trong may can
thép, may cong cu 1on, ddu may dién...). Mic du so véi dong co khong dong
bd dé ché tao dong co dién mdt chiéu cung c¢ thi gid thanh dit hon do sir
dung nhiéu kim loai mau hon, ché tao bao quan cd gop phirc tap hon. Nhung
do nhitng wu diém cia nd6 ma may dién mot chiéu van khong thé thiéu trong
nén san xuat hién dai.

+) Uu diém cua dong co dién mot chiéu 1a co thé dung lIam dong co di¢n
hay may phét dién trong nhimg diéu kién 1am viéc khac nhau. Song wu diém
16n nhét cua dong co dién mot chiéu 12 diéu chinh tdc do va kha nang qua tai.
Néu nhu ban than dong co khong dong bo khong thé dap tmg dugc hodc néu
dap ung duogc thi phai chi phi cac thiét bi bién d6i di kém (nhu bd bién tan....)
rat dat tién thi dong co dién mot chiéu khong nhing co6 thé diéu chinh rong va
chinh x4c ma cu tric mach luc, mach diéu khién don gian hon déng thoi lai
dat chét lugng cao.

+) Nhuoc diém chu yéu cua dong co dién mot chiéu 1a c6 hé théng co gop
- chdi than nén véan hanh kém tin cdy va khong an toan trong cdc mdi truong

rung chin, d& chay n.
2.1.2 Pic tinh co ciia dong co dién mdt chiéu [4]

2.1.2.1 Nguyén ly 1am viéc clia dong co dién mot chiéu

Khi cho dién ap mot chiéu vao, trong diy quan phan ung co dién. Cac
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thanh din c6 dong dién nam trong tir truong sé& chiu luc tac dung lam roto
quay, chiéu cua luc duge xac dinh bang quy tic ban tay trai.

Khi phan tmg quay duoc ntra vong, vi tri cac thanh dan dbi chd cho nhau.
Do ¢6 phiéu gop chiéu dong dién dir nguyén 1am cho chiéu luc tir tac dung
khong thay doi. Khi quay, cic thanh din cit tir trudng s& cam tng voi suit
dién dong E, chiéu cua suat dién dong dugc xac dinh theo quy tic ban tay phai,
o dong co chiéu sdd E, nguoc chiéu dong dién I, nén E, dugc goi la sttc phan
dién dong. Khi do6 ta c6 phuong trinh: U =E, + R..l,

2.1.2.2 Pic tinh co ciia dong co dién mot chiéu kich tir doc lap

Khi ngudn mét chiéu c6 cong suat khong du 16n thi mach dién phan tng

va mach dién kich tir méc vao hai nguén doc lap nhau. Lic nay dong co dugc

goi 1a dong co dién mot chiéu kich tir doc 1ap[2].

Ui

Hinh 2.1: So dd nbi day cua dong co dién mot chiéu kich tir doc lap

Ta c6 phuong trinh cin bang dién ap ctia mach phan ung nhu sau:
U, = Ey + (Re + Ry (2.1)
Trong do:
U,: Dién 4p phﬁn ung, V
E.: Stc dién dong phén ung, V
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R,: Dién tré mach phﬁn ung, €2

l,: Dong dién ctia mach phén ung, A
Voi: Ry =g + 1+ 1y + 1y

r,: Pién trd cudn diy phan Gng

Is: Pién tré cudn day cuc tir phu

ree: Dién tré tiép xuc cudn bu

Strc dién dong E, cua phén ung dong co dugc xac dinh theo biéu thuc:

E- PN D =K Dwm (2.2)
21a
Trong do:

P: S6 déi cyc tir chinh
N: S6 thanh dan tac dung cta cudn day phf?m ung
a: S6 d6i mach nhanh song song ctia cuén ddy phan tng
o: Tdc d6 goc (rad/s)
@: Tu thong kich tr dudi mdt cyc tur
P.N

K= : H¢ s0 cau tao cua dong co

2na
T (2.1) va (2.2) ta co:

U Ru + Rf
® = -
K.® K.®

(2.3)
Biéu thirc trén 13 phuong trinh dic tinh co dién cta dong co.

Mait khac, m6 men dién tir My ciia dong co dugc xac dinh boi

Mdt = K¢ -Iu (24)
re Mdt .7 . \ J4
Vi | Ko : thay gia tri [ vao (2.3) ta co

B = U _Ru+Rf.Mdt (25)
Ko (K@)

Néu bo qua ton that co va ton that thép thi momen co trén truc dong co
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béng mod men dién tur, ta ky hi¢u 1a M. Nghia la: My = M., = M

o= U, Ry+R; M (2.6)
Ko (K@)
bay 1a phuong tinh dac tinh co cua dong co di€n mdt chiéu kich tir doc 1ap.

Gia thiét phan Gmg duogc bu du, tir thong @ = const, thi cac phuong trinh
dac tinh co dién (2.3) va phuong trinh dac tinh co (2.6) 1a tuyén tinh. D0 thi
ctia ching duoc biéu dién trén hinh 1.2 13 nhitng dudng thing.

Theo céc do thi, khi I, = 0 hodc M = 0 ta c6:

U

Ko~

@y

o duoc goi la toc d6 khong tai Iy tuong ctia dong co dién mot chiéu kich tir

doc lap.

0\ 0}

) g ) gm

0 T Lo I 0 Mg Mim M

Hinh 2.2: Pac tinh co dién va dac tinh co cia dong co dién mot chiéu

Khi® = 0 ta co:
U
l=—— =1 (2.7)
R, T R;

lhm va My, duoc goi 1a dong dién ngan mach va mé men ngan mach.
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2.2 CAC PHUONG PHAP PIEU KHIEN TOC PQ PONG CO MQT
CHIEU

e Phuong phap thay dbi dién tré phan tng
e Phuong phap thay doi tir thong @
e Phuong phap thay doi dién ap phan Gng
2.2.1 Phuong phap thay déi dién tré phan ing
- Nguyén ly diéu khién:
Gia thiét U= Uy, R, = const. Mudn thay ddi tir thong dong co ta thay doi
dong dién kich tir, thay d6i dong dién trong mach kich tir bang cach nbi nbi

tiép bién trd vao mach kich tir hay thay d6i dién ap cip cho mach kich tu.

Binh thuong khi dong co 1am viéc & ché do dinh murc véi kich thich ti da
( @ = ®dmax) ma phuong phap nay chi cho phép ting dién tré vao mach kich
tir nén chi c6 thé diéu chinh theo huéng giam tir thong @ tic 1a diéu chinh téc
d6 trong vung trén téc d6 dinh mirc. Nén khi giam @ thi téc do khong tri 1i
tudng mg tdng, con d cung dic tinh co gidm, ta thu dugc ho dac tinh co nim

trén dac tinh co tu nhién

Hinh 2.3: Bic tinh co cua dong co khi giam tir thong
- Khi ting téc do dong co bang cach giam tir thong thi dong dién ting
va ting vuot qua mirc gid tri cho phép néu mémen khong doi. Vi vdy muén giir

cho dong dién khong vuot qua gia tri cho phép déng thoi véi viée giam tir
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thong thi ta phai giam M; theo cung ti I€.

- Pic diém ctua phuong phap:
+) Phuong phap nay c6 thé thay doi tbc do vé phia ting.

+) Phuong phap nay chi diéu khién ¢ ving tai khong qua 16n so v6i dinh
mirc, viéc thay d6i tir thong khong 1am thay d6i dong dién ngan mach.

+) Viéc diéu chinh téc do bang cach thay doi tir thong 1a phuong phap
diéu khién vi cong suat khong doi.

+) Banh gié cac chi tiéu diéu khién: Sai sb tdc do 16n, dic tinh diéu khién
nam trén va doc hon dic tinh tu nhién. Dai diéu khién phu thudc vao phén co
ciia mdy. C6 thé diéu khién tron trong dai diéu chinh D = 3 : 1. Vi cong suit
ctia cudn day kich tir bé, dong dién kich tir nhé nén ta c6 thé diéu khién lién
tuc voi

D~ 1.

+) Phuong phap ndy dugc ap dung twong ddi phd bién, c6 thé thay di
lién tuc va kinh té ( vi viéc diéu chinh téc d6 thuc hién & mach kich tir voi
dong kich tir (1 = 10)%I4., ctia phan tng nén ton hao diéu chinh thap).

Pay 1a phuong phap gan nhu 1a duy nhat di v6i dong co dién mot chiéu
khi can diéu chinh toc d6 16n hon toc do diéu khién.

2.2.2 Phuwong phép thay ddi dién ap phin tng

- Dé diéu chinh dién ap phén ung dong co mot chiéu can c6 thiét bi
nguén nhu may phat dién mdt chiéu kich tir doc l1ap, cac bd chinh luu diéu
khién ... Cac thiét bi ngudn ndy c6 chirc ning bién ning luong dién xoay chiéu
thanh mot chiéu c6 sttc dién dong E,, diéu chinh nho tin hiéu diéu khién Ug. Vi
ngudn c6 cong suit hiru han so v6i déng co nén cac bd bién ddi nay co dién trd
trong R, va dién cam L, khac khong. Pé dua tbc dong co voi hidu suat cao
trong gidi han rong rai 1:10 hodc hon nira[3].

% LK R Ly R

U U
—dky BBD Eb(Udk E.
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Hinh 2.4: So d6 dung bo bién d6i diéu khién dién 4p phan tng

O ché d6 xac lap co thé viét dugc phuong trinh dac tinh ctia h¢ théng nhu sau:

Ep - Ev = L(Rp +Rua) (2.9)
o=t _RutRy (2.10)
b K:@d K.go.|
M
o=0,Uy —— 2.11

- Vi tir thong cua dong co duoc giit khong doi nén do cimg dic tinh co ciing
khong d6i, con toc do khong tai ly tudng thi tuy thudc vao gia tri dién ap diéu
khién Uy, ctia hé théng, do d6 co thé nodi phuong phap diéu chinh nay 13 triét
de.

Pé xac dinh giai diéu chinh tbc d6 ta dé v rﬁng tdc do 16n nhit cua hé théng bi
chin boi dic tinh co co ban, 1a dic tinh Gmg véi dién ap phan ng dinh muc va
tir thong ciing dugc giir ¢ gia tri dinh mac. Tdc d6 nho nhét cua dai didu chinh
bi gidi han bdi yéu cdu vé sai 6 toc d6 va vé momen khoi dong. Khi moémen

tai 1a dinh muec thi cac gia tri 16n nhat va nhé nhat cua téc do la:

M,

O = O || 2.12)
M,

Dy = @, — (2.13)
4

Pé thoa man kha ning qua tai thi dic tinh thap nhat cua dai diéu chinh
phai c6 mOémen ngén mach 1a: Mpymmin = Memax = Kv-Mam
Trong d6 Ky 1a hé ) qua tai vé momen. Vi ho dic tinh co 1a cac duong

thang song song nhau, nén theo dinh nghia vé d6 ctng dic tinh co c6 thé viét

1 M
(Pmin = Mnm -M — =

A 18

M~
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(2.14)

Y

Hinh 2.5: Dic tinh co ciia dong co khi thay d6i dién ap
- V6i mot co ciu may cu thé thi céac gia tr1 ®omax Mam, Kuv 18 xac dinh, vi vay
pham vi diéu chinh D phu thudc tuyén tinh vao gia tri cua do cing B. Khi diéu
chinh dién ap phén ung dong co b::fmg cac thiét b ngué)n diéu chinh thi dién tré

téng mach phan ung gap khoang hai 1an dién tré phan tng dong co. Do do ¢b
thé tinh so bo duoc.

Vi thé tai co dic tinh momen khong d6i thi gia tri pham vi diéu chinh téc do
ciing khong vuot qua 10. Dbi v6i cac mdy co yéu cau cao vé dai didu chinh va
do chinh x4c duy tri tdc do 1am viéc thi viée st dung cac hé théng hé nhu trén la
khong thod man dugc.
- Trong pham vi phu tai cho phép c6 thé coi dic tinh co tinh ctia hé truyén
dong mot chiéu kich tir doc 1ap 1a tuyén tinh. Khi diéu chinh dién ap phan tng

thi d§ cting c6 dac tinh co trong toan dai 1a nhu nhau, do d6 d9 sut tdc tuong
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dbi s& dat gia tri 16n nhat tai dic tinh thap nhat cua dai diéu chinh. Hay néi
cach khéc, néu tai dic tinh co thép nhit cta dai diéu chinh ma sai s6 téc d6
khong vuot qué gia tri sai s6 cho phép, thi hé truyén dong s& 1am viéc véi sai
s6 1udn nho hon sai s cho phép trong toan bd dai diéu chinh. Sai sb twong dbi

cta toc do ¢ dic tinh co thép nhat 1a:

Oy = Oy AO
5= = (2.15)
@, @, i
M,
§=—" <5
Pt 219

- Nhan xét: Ca 3 phuong phap trén déu diéu chinh duoc téc d6 dong co dién
mot chiéu nhung chi c6 phuong phap diéu chinh téc d6 dong co dién mot
chiéu bang cach thay d6i dién ap U, dat vao phan tng cia dong co 1 t6t nhat
va hay duogc st dung nhit vi né thu duoc dic tinh co c6 do cting khong doi,
diéu chinh téc do bang phang va khong bj ton hao.

2.3 GIOI THIEU MOQT SO HE TRUYEN PONG PIEN MOQT CHIEU

-  H¢ truyén dong may phat - ddng co mot chiéu (F-b)

-  H¢ truyén dong xung ap - dong co (XA —DBC)

- Hé truyén dong chinh luu - déng co (CL - BC)

2.3.1 H¢ truyén dong may phat - dong co dién mot chiéu (F - )
- Céu trac hé F - P va dic tinh co ban:

Hé théng may phat - dong co (F - D) 13 hé truyén dong dién ma bo bién
d6i dién 13 may phat dién mot chiéu kich tir doc 1ap. May phat nay thuong do
dong co so cap khong déng bd ba pha kéo quay[3].

Tinh chét cta may phat dién dugc xac dinh boi hai dac tinh: Pac tinh tur
hod 1a su phu thudc gitra strc di€n dong may phat vao dong dién kich tir va dac

tinh tai 1a sy phu thudc cua di¢n ap trén hai cyc ciia may phat vao dong dién
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tai. Cac dic tinh ndy noi chung 1a phi tuyén do tinh chét cua 15i sat, do cac
phan tmg cta dong dién phan tng ... trong tinh toan gin dung co thé tuyén

tinh hoa cac dac tinh nay:

Er =Krdr.0r =Kr.0r.C.ixr (2.17)

Trong do:
Ke: 14 hé s6 két cau ciia may phat
C = Ade/A ke 12 hé s6 goc cua dic tinh tirhod.
Néu day quén kich thich ctia may phat dugc cip boi ngudn ap 1y tudng
Ukr thi: Ixg =Uke/rke
Strc di¢n dong cia may phat trong truong hop nay s€ ty 1¢ voi dién ap
kich thich béi hé sé hang K¢ nhu vay c6 thé coi gan dung may phat dién mot
chiéu kich tir doc 14p 1a mot bo khuyéeh dai tuyén tinh:
Er = Kr.Ukr

Hinh 2.6 : So d0 nguyén Iy hé truyén dong may phat dong co

Néu dit R = Ry + Ryp thi c6 thé viét duoc phuong trinh cac dic tinh cua

hé F - D nhu sau:
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m:K;ﬁU”'@ (2.18)
ruzib" __R M (£.1¥)

A M

. _ 1£.2U)
EF KD g5 ..
B Ug

(0 = (1}
o

Céc biéu thuc trén chimg to rang, khi diéu chinh dong dién kich thich cua
may phat thi diéu chinh duoc tc do khong tai cua hé théng con do cing dic
tinh co thi gitt nguyén. Ciing c6 thé diéu chinh kich tir ciia dong co dé c6 dai
diéu chinh tdc do rong hon.

- Cac ché d6 lam viéc cua hé F-D

i &

_-_‘_‘_-_-_'_'_'_‘—'—-—-—._
I
M
=
T———U=0
(III) ﬁ_'“(_ﬁj"‘———-—__
_-_‘_‘_-_-_'_'_'_‘—'—-—-—._

Hinh 2.7: Céc trang théi lam viéc ciah¢ F - b
Trong hé F - P khong c6 phan tir phi tuyén ndo nén hé c6 nhiing dic tinh
dong rat tot, rat linh hoat khi chuyén cac trang thai lam vi¢c. V&i so dd co ban
nhu hinh 2.6 dong co chdp hanh P ¢6 thé 1am viéc ¢ ché d6 diéu chinh dugc ca
hai phia: Kich thich may phat F va kich thich dong co B, ddo chiéu quay bang
cach dao chiéu dong kich thich may phat, hdim dong nang khi dong kich thich
may phat bang khong, him tai sinh khi giam téc d6 hodc khi déo chiéu dong

kich tir, ham nguogc & cudi giai doan ham tai sinh khi ddo chiéu hoac khi lam

42



viéc 6n dinh v6i momen tai co tinh chat thé nang ... hé F - P ¢6 dac tinh co &
ca bon goc phan tu ciia mit phang toa do
+) O goc phan tu thir I va thi 11 tc d6 quay va mdomen quay cta dong co ludn
cung chiéu nhau, strc dién dong may phat va déng co c6 chiéu déi nhau va

|Ee|>|E, (Dc‘ > M . Cong suit dién tir cia may phat va dong co 1a:

Pe=ErI>0
Pp=E.I<0
Po=M.o>0
Céc biéu thuc nay noi 1én réng nang luong dugc van chuyén thuan chiéu tur
ngudn — may phat — dong co —> tai.

+) Ving him tai sinh nam & goc phan tu tha 11 va thir IV, lic nay do @

> e |
nén |\ >|Ep, |meflc du E, Er mac ngugc nhau, nhung dong dién phan tng lai chay

nguoc tir dong co vé may phat lam cho mémen quay ngugc chiéu tdoc do quay.
Cong suat dién tir cia may phat, cong suat dién tir va cong suat co hoc cia dong

co la:
Pe=ErI<0
Pp=E.I>0
Po=M.o<0

Chi do dong dién d6i chiéu ma cac bat dang thic trén cho ta thiy ning
luong dugc chuyén van theo chiéu tir tai — dong co —» mdy phat — ngudn, may
phat F va dong co B ddi chirc nang cho nhau. Him tai sinh trong hé¢ F - B duogc
khai thac triét dé khi giam tc do, khi ham dé dao chiéu quay va khi lam viéc 6n
dinh véi tai ¢6 tinh chat thé nang.

- Pic diém cia hé F - D:

+) Céc chi tiéu chét lugng cia h¢ F - B vé co ban tuong tu céc chi tiéu

ctia hé diéu 4p dung bd bién d6i no6i chung. Uu diém ndi bat cia hé F - D 1a su

chuyén doi trang thai lam viéc rat linh hoat, kha nang chiu qua tai 16n, do vay
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thuong sir dung hé truyén dong F - D ¢ cac mdy khai thac trong cong ngiép
mo.

+) Nhuoc diém quan trong nhit cia hé F - D 1a dung nhiéu may dién
quay, trong d6 it nhat 12 hai may dién mot chiéu, giy 6n 16n, cong suat lap dat
may it nhat gip ba 1an cong suit dong co chdp hanh. Ngoai ra do cac may phat
mot chiéu co tir du, dic tinh tir hoa co tré nén khé diéu chinh sau toc do.
2.3.2 Hé truyén déng xung ap — dong co (XA — PC)

Bo bién d6i xung ap 1a mot ngudn dién ap dung diéu chinh tdc d6 dong co

dién mot chiéu[3].
TTs &

) V-:-Z

L—"1

L A

ty

- % Tee

Y

Hinh 2.8: So d6 nguyén 1y va gian d6 xung

Pé cai thién dang song cia dong dién phan ung ta thém vao mach mot
van dém V,. C6 thé sir dung thyristor hodc transistor cong suit dé thay cho
khoa K & trén. Khi dong cit khoa K, trén phan ung dong co s& c6 dién ap bién
d6i theo dang xung vuong. Khi & trang thai dong lién tuc thi gi4 tri trung binh
cua di¢n ap ra s€ la:

1

i

UIJZ

f t, ]
[vat=""U=yU (2.21)

CE 0 CE

Trong do:
t; : La thoi gian khoéa ¢ trang thai dong

t, : La thoi gian khoa & trang thai mé
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Tek : Thot gian thye hién mot chu ky dong mo khoa

Y= _1; La do rong cuia xung ap
TC
K

Viy ta c6 thé coi b bién d6i xung dang tri véi ngudn lién tuc co dién ap
ra Uy va Uy c6 thé thay doi duoc béng cach thay doi do rong xung . Mat khac,
thoi gian mot chu ky dong cat ciia khoa K rat nho so véi hang sb thoi gian co
hoc cua hé truyén dong, nén ta coi toc do va strc dién dong phan tng dong co
khong thay di trong thoi gian Ty

- Dic tinh diéu chinh cua hé XA - PC

7-U R, + Ry

YKo, K (2.22)
.U R
4 R°+1b M (2.23)

/

K™ k.0,

Khi thay d6i v ta dugc ho duong thang song song c6 do cing p = const va
tdc 4o khong tai li tudng o, thay doi theo y. Néu ngudn vo cing 16n thi ta co thé
bo qua Ry, khi d6 d0 cting ctia dac tinh co ctia hé c6 do cung la:

(K Dan )?

b

B =P = = const (2.24)
Tbc @6 khong tai li tudng o, phu thudc vao y chi 1a gia tri gia dinh. N6 ¢o
thé ton tai néu nhu dong trong hé 1a lién tuc ké ca khi gi tri dong tién dén 0. Vi
vay hai biéu thirc trén chi dung véi trang thai dong lién tuc.
Khi dong dién du nho thi hé s& chuyén trang thai tir dong lién tuc sang
trang thai dong gian doan. Khi d6 cac phuong trinh dic tinh diéu chinh néi trén

khong con ding nita ma lic nay déc tinh cua hé 1a nhiing duong cong rat doc.
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Y1
Y2
Y3

Y4 M
Vs
Hinh 2.9: Dac tinh co cua hé

- Nhan xét:

+) T4t ca dic tinh diéu chinh ctia hé XA — PC khi dong dién gian doan déu

c6 chung mot gia tri khong tai li tudng, chi ngoai trir truong hop = 0.

+) Bo ngudn xung ap can it van din nén von dau tu it, hé don gian chic chan.
+) B§ cling cua dac tinh co 16n.

+) Pién ap dang xung nén gay ra toén that phu kha 16n trong dong co. Khi lam
viéc O trang thai dong dién gian doan thi dac tinh lam viéc kém 6n dinh va ton

thit nang luong nhiéu.
2.3.3 Hé truyén dong chinh luwu — ddng co dién mot chiéu(CL — PC)

- So d6 nguyén ly:

Hinh 2.10: So d6 nguyén 1y ctia hé chinh luu - dong co dién mot chiéu

H¢ truyén dong chinh luu c6 diéu khién - dong co dién mot chiéu (CL -
DC) c6 bd bién doéi 1a cac mach chinh luu cé di€u khién, co strc dién dong Eq
phu thudc vao gia tri ciia xung diéu khién ( tirc 1a phu thudc vao goc di€u khién

hay goc mé Tiristor )[3].
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Pién ap chinh luu Ud ( hay Ed) 1a dién ap khong tai ¢ dau ra, c6 dang
dap mach voi s6 1an dap mach la n trong mdt chu ki 2 ctia di¢n ap tha cép
may bién 4p.

+) Vi so @6 chinh luu tia: n = m, trong d6 m 14 s6 pha

+) Vi so d6 hinh cau: n = 2.m, trong d¢6 m 14 s6 pha
Gia sir dién ap tht cp ciia may bién ap co dang hinh sin vi biéu thirc:

1 = Upp.sin ot = U510 0 , (voif =wnt) (2.25)

Trong khoang © = (0 - 2x) thi dang dién 4p va dong dién ldp lai nhu chu
ki ban du nén ta chi can xét trong mot chu ki T =2x

- So db thay thé caa hé CL — BC

™~

L1
Tiristor

Hinh 2.11: So d6 thay thé cia hé chinh luu - dong co dién mot chiéu

Khi van dén thi ta ¢6 phuong trinh c4n bang dién ap nhu sau:

dig
d.R +Ly — (2.26)
dt
. . dig
Suyra: Uy sin@—E=id.Ry +LZ'E (2.27)
m
Trong do:

R Rpa + Ry + Ry

LZ: Lba + I—u + I—k

- Trang thai dong lién tuc
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O trang thai dong lién tuc, khi van nay chua khoa thi van ké tiép da mo,
viéc mo van ké tiép la diéu kién can dé khéa van dang dan. Do vy, dién ap
cua chinh luu s€ c6 dang duong bao cua dién ap thir cap may bién ap.

Gia tri trung binh cua dién ap chinh luu:

2 2q
o +— o+r—

| u,.dt= iﬂ (U in0.d0 (2.28)

o

Us =77

n T
=—sin—1,, .cosg = Uy, O
o on o Am de

+) B§ cling cua déac tinh co:
dM AM (KO )
_ M _AM_ (K-Da ) (2.29)

} = =
£ do  Am Ry

Do
{:}a1\\‘\_ Ugo
{r}ag\—\—\ Usn
{3153¥\\_\ Ug
‘_\\ U
M(T)

Hinh 2.12: Pac tinh co cua hé chinh luu - dong co mot chiéu khi dong lién tuc

Khi dién khang trong mach khong du 16n, néu stc dién dong cua dong co
du 16n thi dong dién tai s& tré thanh gian doan. O trang thai nay thi dong qua
van bat ki s& bang 0 trudc khi van ké tiép mé. Do vay trong mot khoang dan

cua van thi stc di¢n dong ctua chinh luu bang strc dién dong ngudn: e4 = U,
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bac tinh co cia h¢ CL - BC khi dong dién gian doan:

AO
Bién lién tuc

o1

0) 02
Oplt

Hinh 2.13: Pic tinh co ctua hé chinh luu - dong co khi dong gian doan

- Nhan xét:

+) Uu diém: Hé truyén dong chinh luu - dong co co d6 tic dong nhanh
cao, khong gay on va dé ty dong hoa, do cac van ban dan c6 hé s6 khuéch dai
cong suat rat cao, vi vay rat thuén tién cho viéc thiét lap hé¢ théng tu dong diéu
chinh dé nang cao chét lugng cac dac tinh tinh va cac dac tinh dong cua hé
théng. Mit khac, viéc dung hé chinh luu - dong co c6 kich thudc va trong
lugng nho gon.

+) Nhuoc diém: Hé truyén dong chinh luu - dong co ¢6 cac van ban dan 1a
cac phﬁn tor phi tuyén tinh, do d6 dang di¢n 4p chinh luu ra cé bién d§ dap

mach cao, gdy nén t6n that phy trong may dién mot chiéu.
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CHUONG 3

THIET KE, CHE TAO BQ PID PIEU KHIEN PONG CO
MOT CHIEU DUNG PIC16F877A

MO PAU

3.1 KHAI QUAT VE MO HINH

Thue hién ché tao bo diéu khién véi ngdn ngir lap trinh C cho Pic 16F877A dé

diéu khién toc dd cho dong co DC c6 gén encoder hoi tiép tbe d0.Tdc do duoce cai

didt va diéu chinh truc tiép voi nat nhan tir ban phim va toc do tire thoi hoi tiép tir

encoder dugc hién thi trén man hinh LCD. Duéi day la so dd Driver PID cho dong

co DC.
Tin hiéu .
PWM -
Khoi y
- » cong sudt - <
(Cau H) ,
diéu khién )
Vi diéu khién DPong co DC

Tin hiéu héi tiép tir
incremental encoder

Hinh 3.1 So d6 khéi phan cling
3.1.1 Giéi thiéu so lrge vé cac modul ciia mach:
-Yéu cau dit ra: Piéu khién tdc d6 cho dong co DC c6 gin encoder
hdi tiép tdc d0.Tdc do duge cai dit tir ban phim va téc do tirc thoi hoi
tiép tr encoder dugc hién thi trén man hinh LCD 16x2.
-Tém tat hudng thuc hién dé tai:
% St dung Pic 16F877A 1a vi diéu khién trung tim. Dung chuong
trinh CCS 1ap trinh C va bién dich chuong trinh.
< Xay dyng khéi ban phim gdm 16 phim dé nhap téc do va diéu
khién déng co DC:
e 10 phim tir 0 dén 9 dé cai dat toc do (vong /phic).
e 1 phim SET (hay ENTER) dé luu toc do cai dit.
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RV1

e 1 phim CLEAR d¢ x6a tbc do cai dit.

e 1 phim SAVE dé luu téc do vao epprom.

e 3 phim diéu diéu khién: quay thuan (FORWARD), quay nghich
(REVERSE), dung (STOP).

% Hién thi tbc do ding man hinh LCD 16x2, 1ap trinh & ché do 4 bit
(stt dung 4 chan dé nhan dir liéu tir Pic).

¢ St dung mach cau H 1a IC L298N dé dao chiéu dong co.

< St dung 2 kénh PWM cua vi diéu khién Pic thay doi gia tri ap
trung binh dat vao dong co dé diéu khién tdc do.

% Dbi tugng diéu khién 1a dong co DC 12V ¢6 gan Encoder.

% Ngoai ra trén mach con c¢6 1 phim ngudn (POWER) cap dién tir

adapter cho mach va 1 phim RESET cho pic 16F877A.

% Pé cip ngudn cho mach ta dung adapter AC/DC (220V/12V) va
khéi ngudn str dung IC 7805 dé 6n 4p dién ap 5V cung cip cho
Pic.

3.1.2 So do nguyén li mach

vee

LCD1
16_X_2_LCD
1 2 3
—e —e e
o0——¢ o0——t o0——¢
R []R2 []R3 [] R4 — 1 °
sk sk sk sk
—e —e e
o0—— o0—f o——4
oo P 4 5 6
Aceof  <]o] ] H!l —e —e —e
82| b B 7 - 8 - 9 -
o=
v e e e
FW(16) RV(15) STOP (14)
= alzlala
2l
ol
+12v
30pF ul A
X1 13 OSCLCLKIN RBO/NT < clk
CRYSTAL 0SC2/CLKOUT RBL [—
,—,_ RB2 | A P i il
RAO/ANO RBIIPGM |— 3
3ODF . DZ e -ICVREF Egg O 5 de 1__ :’V:l‘; e VSOUTI
RB6/PGC o4 <P 29 1 N3
—— RA4/TOCKI/C10UT RB7/PGD O ; ‘—1— IN4 out2
~L{ RASIAN4/SSIC20UT o—i—<Jo T ENA
8 __ RCOITIOSOITICKI [—== 16 O ENB ouT3
——| REOANSRD  RCUTIOSICCP2 [—2—> cCP1 b .
o] REVANGWR Re2/cep (——> ccp2 — £ SENSA outs
2 RE2/ANTICS RC3/SCKISCL [— - SENSB GND
R5 A RCA4/SDISDA [—
—1 MCLRNppITHY RC5/SDO [
—
R9 2% RCBITXICK [ R1f| R2 B (3
10k RC7/RX/DT [ 05| |05
ROOPSPO [ A
RDLPSPL (—= -+ L -
RD2/PSP2 | B B B
RD3/PSP3 [—2
L] RDAIPSPA [—5
o RDS/PSPS (—2 =
RESET RDG/PSP6 [~
o C3 RD7/PSP7 +12V. u2 +5V
10uF
J . ICL6F877A 7805
4 Ji L R26
= vi vo |2
—_ e GND | s
- e l-l-l J_ | J_-l J_ 2
JACK C4 C5 o C6 c7 D8 [ 2
STS 100uF 100nF ST’ 100uF 100nF Lo 1

Hinh 3.2 So d6 nguyén li
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3.1.3 Cach van hanh mach:

= Budce 1:

Bat ngudn (nhan nat POWER), chd cho Pic va man hinh LCD khoi
dong, man hinh hién thi: “CHON CHE PO:”

Chuong trinh c6 2 ché d6 1am viéc: ché do1 1a bam tdc do dit, co luu
tbc d6 vao epprom; ché do 2 1a bam tdc do c6 dinh thdi gian dé thay
d6i chiéu quay.

=  Budc 2:

Nhép tdc d6 tir ban phim cac phim tir 0 dén 9.Néu nhap sai ta nhan
phim CLEAR con tré trén LCD s& x6a hét cac sd da nhép, ta phai
nhap lai tu dau.Sau khi nhap xong, nhan phim ENTER dé luu tée do
dat, tbc do dat duogc tinh theo don vi vong/phut.

Néu 1a ché @6 2 thi ta phai nhap them thoi gian, sau d6 nhan phim
ENTER

=  Budc 3:

Pé diéu khién dong co ta nhan phim: quay thudin (FORWARD), quay
nghich (REVERSE), dung (STOP).

= Budc 4:

Pé nhap lai téc d6 ta nhan phim CLEAR rdi tién hanh dit téc d6 nhu
budce 2.

-Tdc do thc thoi cua dong co s& duoc cap nhat mdi 0,5s va s& duoc so
sanh v&i toc do dat dé dua ra tinh hiéu diéu khién, déng thoi ctr mdi
0,5s toc do s& hién thi trén man hinh LCD.

3.2 GIOI THIEU CAC LINH KIEN SU DUNG TRONG MACH
3.2.1 Vi diéu khién PIC16F8774

3.2.1.1 Khai quat vé vi diéu khién PIC16F877A

a/ Khai quat
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- PIC 1a tén viét tat cua “Programmable Intelligent computer” do
hing General Instrument dit tén cho con vi diéu khién dau tién cua
ho.Hang Micrchip tiép tuc phat trién san pham nay va cho dén hang
d4 tao ra gan 100 loai san pham khac nhau.

- PIC16F877A la dong PIC kha pho bién, kha day du tinh ning
phuc vu cho hau hét tit ca cac Gmg dung thuc té. Pay 1a dong PIC kha
dé cho ngudi méi 1am quen véi PIC c6 thé hoc tap va tao nén tan vé
ho vi diéu khién PIC cta minh.

- PIC 16F877A thudc ho vi diéu khién 16Fxxx c6 cac dit tinh sau:

= Ngon ngir 1ap trinh don gidn va6i 35 1€nh ¢6 do dai 14 bit.

» Téit ca cac cau lénh thuc hién trong 1 chu ki Iénh ngoai trur 1 )
cau 1é€nh ré nhanh thuc hién trong 2 chu ki Iénh. Chu ki I¢nh bé‘mg 4
lan chu ki dao dong cua thach anh.
» B§ nhd chuong trinh Flash 8Kx14 words, vé1 kha nang ghi xoa
khoang 100 ngan lan.
= B§ nhd Ram 368x8bytes.
= BJ nhd EFPROM 256x8 bytes.
= Kha ning ngit (1én toi 14 ngudn ca ngit trong va ngat ngoai).
* Ngan nhé Stack dugce chia lam 8 mirc.
= Truy cip bo nhé bang dia chi truc tiép hoic gian tiép.
» Daj dién thé hoat dong rong: 2.0V dén 5.5V.
= Ngudn str dung 25mA.
= Cong suit tiéu thu thap:
<0.6mA vé1 5V, 4MHz
20uA véi ngudn 3V, 32 kHz.
= (0 3 timer: timer0, 8 bit chirc ndng dinh thoi va bo dém vai hé s6

ty 1& trude. Timerl, 16 bit chirc ning bo dinh thoi, bd dém véi hé sb ty
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1é trudce, kich hoat ché do Sleep.Timer2, 8 bit chirc nang dinh thoi va
bd dém véi hé sb ty 18 trude va sau.

= (6 2 kénh Capture/ so sanh dién ap (Compare)/diéu ché do rong
xung PWM 10 bit / (CCP).

= (6 8 kénh chuyén d6i ADC 10 bit.

= Cong truyén thong ndi tiép SSP v6i SPI phuong thirc chu va I°C
(cht/phu).Bo truyén nhan thong tin déng bo, di bd (USART/SCL) ¢
kha nang phat hién 9 bit dia chi.

. Céng phu song song (PSP) vé1 8 bit mé rong, voi RD, WR va CS
diéu khién.

= Do thoi gian 1am dd 4n c¢6 han nén ching em chi tip trung tim
hiéu cac tinh nang ctia PIC 16F877A c¢6 lién quan dén dé tai, dudi day
1a 1 vai tinh ning cua PIC 16F877A duoc Gng dung trong dd an nhu:

- To chitc bd nh¢ clia PIC 16F877A.

- Chirc nang cua cac Port I/O.

- Chuc nang va cach thiét 1ap cac tham s6 cua 3 Timer 0,1,2.

- Chtc nang va cach thiét 1ap bo diéu ché d6 rong xung PWM.

- Pinh nghia ngit, cac ngudn ngat va tim hiéu sau vé ngit timer va

ngat ngoai 1a hai chtrc ning dugc st dung trong dé tai nay.
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Hinh 3.2: So db nguyén 1i PIC 16F877A
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MCLR VPP ——-[] 1
RAQ/AMNO ~a—u[] 2 30 [[] a—ew REG/PGC
RA1ANT =t—= ] 2 38 [] «—w RES
RAZ/ANZ2/VREF- s [] 4 37 [] e~ RE4
RAI/ANANVREF+ —ae[] 5 16 [] — RB2/PGM
RA4TOCKI HE G a5 j-q—h- RB2
RAS/AN4/SS -—a=[] 7 34 ] w-—e RB1
—_— =t
REWRO/ANS --—-[] 8 M~ 33 [] -—e= REQINT
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So do — r~
E— RE2/CSIANT ~+—=[] 10 P~ 21 [] --—— vss
— ;; 1
chan MG LA™ P RBOANT
et o ! o ean
Rl faN RB3PGM
g RAZ AN 2R EF -/ CWREF RB4 po
RA3MAN 2R EF RBS
B chan z RASTOCKICT OUT REG/FGE
AN S SR C2 00T RBF/PGO
pDI‘lF\ By g RCONTIOS0/TI K
RC1TIOSKCCRE RONPSPD
o ]'lg ROCZICCP ROV/PSP 8 chan
: O—g3| RE3/SCRISCL ROZPSP2 D
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g 2 gscicLkin ROTPERT
2 chan REOVRO™ANS 3 chan
R E1 AR AN
REXTSMAHT onE
thach anh '\ Jua | .o P
12 11
WSS %00
2 chan @E Vs VoD [ 2 chan
GND FICTGFETTA nguon
Hinh 3.4: So d6 nguyén li cac Port cia PIC 16F877A
¢/ Nhan xét

Tir so d6 chan va so d6 nguyén 1y & trén, ta rat ra cac nhan xét ban dau nhu
Sau .
- PIC16F877A c6 tat ca 40 chan
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- 40 chan trén duogc chia thanh 5 PORT, 2 chan cép nguén, 2 chan GND,
2 chan thach anh va mét chan dung dé RESET vi diéu khién.
- 5 port cia PIC16F877A bao gém :
+ PORT B: 8 chan
+ PORT D: 8 chan
+ PORT C: 8 chan
+ PORT A: 6 chan
+ PORT E: 3 chan
3.2.1.2 T6 chirc bd nhé:
Céu tric bd nhd cua vi diéu khién PIC16F877A bao gdm bd nhd
chuong trinh (Program memory) va by nhé dir liéu (Data Memory).

a/ B¢ nhé chuwong trinh:

B nhé chuong trinh cua vi diéu FC<1z:0-
khién PICI6F877A 13 bd nhé crn, oI ]E ©
flash, dung lugng bd nho 8K E—r—
word (1 word = 14 bit) va duoc T e s
phan thanh nhiéu trang (tur page0 5\.,3.:.;15,& 3
dén page 3) . Nhu viy bd nho .

Reset Vector 00h
chuong trinh c6 kha ndng chwa . re
duoc 8*%1024 = 8192 I¢nh (vi mot ) Interrupt Vecior 0004k

0005h

Iénh sau khi ma hoa s€ c6 dung Page 0
UTFFh
luong 1 word (14 bit). . Pags 1 aeoin
Program < FFFh
Memory 1D00R

2 Pags 2
Pé ma hoda duogc dia chi cua 8K 17FFh
DO
word bd nhé chuong trinh, bod it i

dém chuong trinh ¢ dung luong

13 bit (PC<12:0>).

Khi vi diéu khién dugc reset, bo dém chuong trinh sé& chi dén dija chi

0000h (Reset vector).Khi c6 ngit xay ra, bd dém chuong trinh sé& chi
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dén dia chi 0004h (Interrupt vector). Bo nhd chuong trinh khéng bao
g@)m bo nhd stack va khong duogc dia chi hoa boi bd dém chuong

trinh.

Hinh 3.5: Ciu triic bd nhé chuong
trinh PIC 16F877A

b/ B nh¢ dir liéu:

- B0 nhé dit liéu cia PIC16F877A dugc chia thanh 4 bank. Mdi
bank c¢6 dung lugng 128 byte.

- Néu nhu 2 bank b nhé dit liu cua 8051 phan chia riéng biét :
128 byte dau tién thudc bankl 1a vung Ram ndi chi dé chira dit lidu,
128 byte con lai thudc bank 2 1a cung cac thanh ghi ¢6 chirc nang dac
biét SFR ma ngudi dung khong dugc chura dir liéu khéc, con 4 bank
bd nhé dit liéu cua PIC16F877A dugce to chirc theo cach khac.

- MObi bank ctia bo nhé dit liéu PIC16F877A bao gém ca cac thanh
ghi ¢6 chirc ning dic biét SFR nim & cic cac 6 nhd dia chi thap va
cac thanh ghi muc dich dung chung GPR nim & ving dia chi con lai
ciia mdi bank thanh ghi. Ving 6 nhé cac thanh ghi muc dich dung
chung nay chinh 1a noi nguoi dung s& luu dit liéu trong quaé trinh viét
chuong trinh. Tat c4 cac bién dir lidu nén duoc khai bao chira trong
vung dia chi nay.

- Trong cdu truc bd nhé dit liéu cua PIC16F877A, cac thanh ghi
SFR nao ma thuong xuyén dugc sir dung (nhu thanh ghi STATUS) sé
dugc dit & tit ca cac bank dé thuan tién trong viéc truy xudt. S¢ di
nhu vay 1a vi, dé truy xuit mot thanh ghi nao d6 trong bo nhd cua
16F877A ta can phai khai bao ding bank chtra thanh ghi d6, viéc dat
cac thanh ghi sir dung thuong xuyén gitp ta thuan tién hon rat nhiéu
trong qué trinh truy xut, 1am giam 1énh chuong trinh.
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Dua trén so d6 4 bank bo nhé dit 1liéu PIC16F877A ta rit ra cac nhan
xét nhu sau :

-Bank0 gém cac 6 nhd c6 dia chi tir 00h dén 77h, trong d6 cac thanh
ghi dung chung dé chira dit liéu ctia nguoi dung dia chi tir 20h dén
7Fh. Céc thanh ghi PORTA, PORTB, PORTC, PORTD, PORTE déu
chtra & bank0, do d6 dé truy xuat dir liéu cac thanh ghi nay ta phai
chuyén dén bank0. Ngoai ra mét vai cc thanh ghi thong dung khéc (
s€ gid1 thi€u sau) cling chtra & bank

- Bankl gdm cac 6 nhé ¢ dia chi tir 80h dén FFh. Cac thanh ghi
dung chung c6 dia chi tir AOh dén Efh. Céc thanh ghi TRISA, TRISB,
TRISC, TRISD, TRISE ciing dugc chira ¢ bank1

- Tuong tu ta c6 thé suy ra cac nhan xét cho bank2 va bank3 dya trén
so d0 trén.

Ciing quan sat trén so d6, ta nhan thay thanh ghi STATUS, FSR... ¢6
mit trén ca 4 bank. Mot diéu quan trong can nhéc lai trong viée truy
xuét dir liéu cua PIC16F877A 14 : phai khai bao dung bank chira
thanh ghi d6.Néu thanh ghi ndo ma 4 bank déu chua thi khong can
phai chuyén bank.

- Thanh ghi chirc niing dic biét SFR: (Special Function Register)
- Pay la cac thanh ghi duoc st dung boi CPU hodc duoc ding dé
thiét 1ap va diéu khién cac khéi chic ning duoc tich hop bén trong vi
diéu khién. Co6 thé phan thanh ghi SFR 1am hai loai: thanh ghi SFR
lién quan dén cac chtrc nang bén trong (CPU) va thanh ghi SRF dung
dé thiét lap va diéu khién cac khdi chic niang bén ngoai (vi du nhu
ADC, PWM, ...).

- Mot s6 thanh ghi ctre nang dic biét:

= Thanh ghi STATUS (03h, 83h, 103h, 183h):thanh ghi chira két
qua thuc hién phép toan ciua khdi ALU, trang thai reset va cac bit
chon bank can truy Xuét trong bo nh¢ dir lidu.
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= Thanh ghi OPTION_REG (81h, 181h): thanh ghi nay cho phép
doc va ghi, cho phép diéu khién chtrc ning pull-up ctia cac chén trong
PORTB, xac 1ap cac tham sb vé xung tdc dong, canh tic dong cua
ngat ngoai vi va bo dém TimerO.
= Thanh ghi INTCON (0Bh, 8Bh,10Bh, 18Bh): thanh ghi cho
phép doc va  ,chtra cac bit diéu khién va cac cd hiéu khi timer0 bi
tran, ngat ngoai vi RBO/INT va ngat interrput-on-change tai cac
chan cua PORTB.
= Thanh ghi PIE1 (8Ch): chira cac bit diéu khién chi tiét cac ngat
ctia cac khoi chirc nang ngoai Vi
= Thanh ghi PIR1 (0Ch) chtta c& ngit cua cac khdi chic ning
ngoai vi, cac ngit nay dugc cho phép bdi cic bit diéu khién chua
trong thanh ghi PIE1.
= Thanh ghi PIE2 (8Dh): chta cac bit diéu khién cic ngit cua céc
khéi chirc naing CCP2, SSP bus, ngit ciia bo so sanh va ngat ghi vao
bd nhé EEPROM.
= Thanh ghi PCON (8Eh): chira cic cd hiéu cho biét trang thai cac
ché do reset cua vi diéu khién.

- Thanh ghi muc dich chung GPR: (General Purpose Register)
Céc thanh ghi nay c6 thé duoc truy xuat truc tiép hodc gian tiép thong
qua thanh ghi FSG (File Select Register).Day la cac thanh ghi dix li¢u
thong thuong, nguoi sir dung c6 thé tiy theo muc dich chuong trinh
ma c6 thé dung cac thanh ghi nay dé chira céc bién sd, hang sd, két
qua hodc cac tham sb phuc vu cho chuong trinh.

U-0 U0 UD U0 U-0 u-0 RAW-0  RMW-1
| = I = [ =1 =] = [ = [PoR | BOR |
bit 7 bit 0

Hinh 3.6: Céu tric thanh ghi chtrc ning chung ctia PIC
16F877A
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3.2.1.3 Stack

- Stack khong nidm trong bd nhd chwong trinh hay bo nhé dit licu
ma 1a mdt vung nhé ddc biét khong cho phép doc hay ghi. Khi 1énh
CALL dugc thuc hi¢n hay khi mot ngét xay ra lam chuong trinh bi ré
nhanh, gia tri cia b0 dém chuong trinh PC ty dong dugc vi diéu khién
cat vao trong stack. Khi mot trong cac 1énh RETURN, RETLW hat
RETFIE dugc thyc thi, gia tri PC s& tu dong duogc 1ay ra tir trong
stack, vi diéu khién s& thuc hién tiép chuong trinh theo dung qui
trinh dinh trudce.

- B0 nhd Stack trong vi diéu khién PIC ho 16F87xA c6 kha ning
chta dugc 8 dia chi va hoat dong theo co ché xoay vong. Nghia 1a gia
tri cat vao bo nhd Stack 1an thir 9 s& ghi dé 1én gia tri cat vao Stack
lan dau tién va gia tri cit vao bo nhé Stack 1an thtr 10 s& ghi dé 1én
gi tri6 cat vao Stack lan thu 2.

- Can chu ¥ 13 khong c6 cd hiéu nao cho biét trang thai stack, do d6
ta khong biét dugc khi nao stack tran. Bén canh dé tap 1énh cua vi
diéu khién dong PIC ciing khong c6 1énh POP hay PUSH, céc thao
tac vai bd nhé stack s& hoan toan dugc diéu khién béi CPU.

3.2.1.4 Khai quat vé chirc ning ciia cac port trong vi di¢u khién
PIC16F877A

a/l PORTA:

-PORTA (RPA) bao gom 6 I/O pin.Pay 1a cac chan “hai chiéu”
(bidirectional pin), nghia 1a ¢ thé xuat va nhap duoc.Chirc nang I/O
nay duoc dicu khién boi thanh ghi TRISA (dia chi 85h). Mubn xac
1ap chirc ning ciia mot chan trong PORTA 14 input, ta “set” bit diéu
khién tuong umg véi chan d6 trong thanh ghi TRISA va nguoc lai,
mudn x4c 1ap chirc ning ctia mot chan trong PORTA 1a output, ta
“clear” bit diéu khién twong ng v6i chan d6 trong thanh ghi TRISA.
Thao tac ndy hoan toan tuong tu d6i voi cac PORT va cac thanh ghi
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diéu khién twong tng TRIS (d6i voi PORTA 1a TRISA, ddi véi
PORTB la TRISB, doi v6i PORTC la TRISC, dbi véi PORTD la
TRISD vaddi véi PORTE 1a TRISE).

-Ngoai ra, PORTA con c6 cac churc nang quan trong sau :
= Ngd viao Analog ctia bd ADC : thyc hién chtrc niang chuyén tir
Analog sang Digital
= Ngd vao dién thé so sanh
= Ngd vao xung Clock ctia Timer0 trong kién trac phan ctng : thuc
hién c4c nhiém vu dém xung thong qua TimerO...
= Ngd vao ctia bd giao tiép MSSP (Master Synchronous Serial Port)

- Cac thanh ghi SFR lién quan dén PORTA bao gom:

PORTA (dia chi 05h) : chtra gia tri cac pin trong PORTA.
TRISA (dia chi 85h) - diéu khién xut nhap.
CMCON (dja chi 9Ch) : thanh ghi diéu khién bo so sanh.
CVRCON (dia chi 9Dh)  :thanh ghi diéu khién b so sanh dién
ap.
ADCONTI (dia chi 9Fh) : thanh ghi diéu khién bo ADC.
b/ PORTB
- PORTB (RPB) gom 8 pin I/O. Thanh ghi diéu khién xuat nhap
tuong trng la TRISB.
- Bén canh d6 mét s6 chan cia PORTB con duoc st dung trong
qué trinh nap chwong trinh cho vi diéu khién véi cac ché do nap khac
nhau. PORTB con lién quan dén ngit ngoai vi va bo Timer0. PORTB
con duogc tich hgp chuc nang dién tré kéo 1én duoc diéu khién boi
chuong trinh.
- Céc thanh ghi SFR lién quan dén PORTB bao gom:

PORTB (dia chi 06h, 106h) : chira gia tri céc pin trong
PORTB
TRISB (dia chi 86h, 186h) : diéu khién xuat nhap
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OPTION_ REG (dia chi 81h, 181h): diéu khién ngat ngoai vi va bo
TimerO.
¢/ PORTC
PORTC c6 8 chan va ciling thuc hién dugc 2 chuc nang input va
output dudi sy diéu khién cia thanh ghi TRISC twong ty nhu hai
thanh ghi trén.
Ngoai ra PORTC con ¢6 cac chlrc nang quan trong sau :
- Ngd vao xung clock cho Timerl trong kién tric phan ctng
- BO PWM thuc hi¢én chirc nang diéu xung 13p trinh dugc tan so, duty
cycle: str dung trong diéu khién toc d6 va vi tri cia dong co v.v....
- Tich hop cac bd giao tiép ndi tiép 12C, SPI, SSP, USART
d/ PORTD
-PORTD c6 8 chan. Thanh ghi TRISD diéu khién 2 chtic ning input
va output cia PORTD tuong tu nhu trén.PORTD ciing 13 cong xut
dit liéu ctia chuén giao tiép song song PSP (Parallel Slave Port).
-Céc thanh ghi lién quan d¢én PORTD bao gom:
Thanh ghi PORTD: chtra gia tri cac pin trong PORTD.

Thanh ghi TRISD: diéu khién xuét nhap.
Thanh ghi TRISE: diéu khién xuit nhap PORTE va chuan giao

tiép PSP.
e/ PORTE
-PORTE c¢6 3 chan.Thanh ghi diéu khién xuat nhdp tuong ung 1a
TRISE.Cac chan cua PORTE c6 ngd vao analog Bén canh d6 PORTE
con 1a cac chan diéu khién ciia chuan giao tiép PSP.

-Cac thanh ghi lién quan dén PORTE bao gom:
PORTE: chura gia tri cac chan trong PORTE.
TRISE: diéu khién xuit nhap va xac 1ap cac thong sd cho chuan giao
tiép PSP.
ADCONI1: thanh ghi diéu khién khéi ADC.
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3.2.1.5 Cac van dé vé Timer

PIC16F877A c6 tat ca 3 timer : timerO (8 bit), timerl (16 bit) va
timer2 (8 bit).

a/ Timer0

- La bd dinh thoi hoic bd dém c6 nhirng wu diém sau:

= 8 bit cho bo dinh thdi hodc bd dém.

= (C6 kha nang doc va viét.

= (6 thé dung ddng bén trong hodc bén ngoai.

= (6 thé chon canh xung ctia xung dong hd.

» (6 thé chon hé sb chia dau vao (1ap trinh béng phﬁn mén).

. Ngét tran.

- Hoat dong caa Timer 0:

= Timer 0 c6 thé hoat dong nhu mdt bd dinh thoi hoac mot bo
dém.Viéc chon bd dinh thoi hodc bo dém co thé duogc xac lap bang
viéc x04 hoac dat bit TOCS cua thanh ghi OPTION REG<5>.

= Néu dung hé sb chia xung dau vao thi xoa bit PSA cta thanh ghi
OPTION_REG<3>.

= Trong ché do bd dinh thdi duoce lya chon béi viée xoa bit TOCS
(OPTION REG<5>), né sé& duoc tang gia tri sau mot chu ky 1énh néu
khong chon hé¢ sb chia xung dau vao.Va gia tri cia no dugc viét toi
thanh ghi TMRO.

» Khi dung xung clock bén ngoai cho bd dinh tho1 Timer0 va khong
dung hé so chia clock dau vao Timer0 thi phai dap tng cac diéu kién
can thiét dé c6 thé hoat dong d6 1a phai bao dam xung clock bén
ngoai c6 thé déng bod voi xung clock bén trong (Tosc).

= Hé sb chia dung cho Timer 0 hoac bo WDT. Cac hé sb nay khong
c6 kha nang doc va kha nang viét. Dé chon hé sb chia xung cho bo
tién dinh ctia Timer0 hodc cho bd WDT ta tién hanh xo04 hodc dit bit

PSA cua thanh ghi OPTION REG<3>
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= Nhitng bit PS2, PS1, PSO cua thanh ghi OPTION REG<2:0>
dung dé xéc 1ap cac hé sb chia.

=  Bo tién dinh co gia tri 1:2 chéng han, c¢6 nghia 1a : binh thuong
khong sur dung bo tién dinh cta Timer0 (déng nghia véi tién dinh ti 16
1:1) thi ctr khi c6 tac dong cua 1 xung clock thi timer0O s€ tang thém
mét don vi. Néu st dung bd tién dinh 1:4 thi phai mét 4 xung clock
thi timer0 moi tang thém modt don vi. VO hinh chung, gia tri cua
timer0 (8 bit) luc nay khong con 1a 255 nira ma 1a 255*4=1020.

- Ngit ciia bo Timer0
Ngat cua bo Timer 0 dugc phat sinh ra khi thanh ghi TMRO bi trun

tirc tir FFh quay vé 00h.Khi d6 bit TOIF cia thanh ghi INTCON<2>

s& dugc dit. Bit nuy phai dugc x6a bang phan mém néu cho phép

ngit bit TOIE ctia thanh ghi INTCON<5> dugc set.Timer0 bi dimg

hoat & ché d6 SLEEP ngit Timer 0 khong danh thirc bd xt Iy ¢ ché

do SLEEP.

- Cac thanh ghi lién quan
dén Timer0 bao gdm:

- Thanh ghi OPTION REG : diéu khién hoat dong cua Timer0

OPTION_REG REGISTER

RW-1  RAN-1T RAW-T RW-1 RAN-1 RAW-1  RAN-1 RAN-1
[ REPU [NTEDG | T0cS | TosE | Psa | ps2z | Pst | Pso |
bit 7 bit 0

Hinh 3.7 Cé’u‘trﬁc thanh ghi OPTION_REG REGISTER
di€u khién hoat dong cua Timer0

=  bit 5 TOCS lya chon nguén clock

1=Clock ngopi ttir chan TOCKI

0=Clock trong Focs/4

= bit 4 TOSE bit lya chon s—on xung clock

I=Timer 0 tang khi chan TOCKI tur cao Xuong thap(s—()’n Xuong)
O0=Timer 0 tang khi chan TOCKI t& thap 1én cao(s—on xudng)

=  bit 3 PSA bit gdn b chia xung dau vpo

1=gan b0 chia Prescaler cho WDT
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0=gan bo chia Prescaler cho Timer 0 ,
= bit 2:0 PS2:PS1 lya chon hé s6 chia h¢ s6 xung theo bang sau:

PS2:PS Timer W
0 0 DT
000 1:2 1:1
001 1:4 1:2
010 1:8 1:4
011 1:16 1:8
100 1:32 1:1
6

101 1:64 1:3
2

110 1:128 1:6
4

111 1:256 1:1
28

- Thanh ghi TMRO dai chi 01h va 101h : chtra gia tri cia bd dinh
thot1 Timer0

- Thanh ghi INTCON : cho phép ngit hoat dong

Thanh ghi chita cdc bit diéu khién va cac bit cd hiéu khi timer0 bj

tran, ngat ngoai vi RBO/INT va ngit interrupt_on_change tai cac chan

: RW-0  RW-D  RW-0  RW-0 RW-D  RWO  RWD R
CUd "G [ Peie [TMROE | INTE | RBIE | TMROF | INTF | RBIF |
bit 7 bit 0

Hinh 3.8: Céu trtc thanh ghi INTCON cho phép ngit
Timer(0 hoat dong

= Bit 7 GIE Global Interrupt Enable bit
GIE = 1 cho phép tat ca cac ngat.
GIE = 0 khong cho phép tat ca cac ngit.
= Bit 6 PEIE Pheripheral Interrupt Enable bit
PEIE = 1 cho phép tit ca cac ngit ngoai vi.
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PEIE = 0 khong cho phép tat ca cac ngét ngoai vi.

= Bit5 TMROIE Timer0 Overflow Interrupt Enable bit

TMROIE = 1 cho phép ngat Timer0.

TMROIE = 0 khong cho phép ngat TimerO.

= Bit4 RBIE RBO/INT External Interrupt Enable bit

RBIE = 1 cho phép tit ca cac ngit ngoai vi RBO/INT

RBIE = 0 khong cho phép tat ca cac ngat ngoai vi RBO/INT

= Bit 3 RBIE RB Port change Interrupt Enable bit

RBIE = 1 cho phép ngit RB Port change

RBIE = 0 khong cho phép ngat RB Port change

= Bit2 TMROIF TimerO Interrupt Flag bit

TMROIF = 1 thanh ghi TMRO bi tran (phai x6a c& hiéu bang chuong

trinh).

TMROIF = 0 thanh ghi TMRO chua bi tran.

= Bit1 INTF BRO/INT External Interrupt Flag bit

INTF = 1 ngat RBO/INT x4y ra (phai x6a cd hiéu bang chuong trinh).

INTF = 0 ngadt RBO/INT chura xayy ra.

= Bit 0 RBIF RB Port Change Interrupt Flag bit

RBIF = 1 it nhat c6 mdt chan RB7:RB4 ¢6 su thay doi trang thai. Bit

nay phai dugc x6a bang chuong trinh sau khi dd kiém tra lai cac gia

tri chan ta1 PORTB.

RBIF = 0 khong c6 sy thay d6i trang thai cac chan RB7:RB4.

b/ TIMER1

- Timerl la bo dinh thoi 16 bit,
gia tr1 cia Timerl s& dugc luu trong hai thanh ghi 8 bit
TMRIH:TMRIL. Co ngit caa Timerl 1a bit TMRIIF, bit diéu
khién cua Timerl 14 TRM1IE.Cip thanh ghi cia TMRI1 s& tang tir
0000h 1én dén FFFFh r6i sau d6 tran vé& 0000h. Néu ngit duoc
cho phép, né s& xay ra khi khi gia tri cia TMRI1 tran tir FFFFh r6i
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vé 0000h, lic nay TMRI1IF s& bat 1én.
- Timerl ¢6 3 ché @9 hoat dong :
= Ché d6 hoat dong dinh thoi dong bo: Ché d6 dugce lwa chon boi
bit TMRICS. Trong ché do nay xung cap cho Timerl 13 Fosc/4, bit
T1SYNC khoéng c6 tac dung.
= Ché d6 dém ddng bo: trong ché do nay, gid tri cua timerl s& ting
khi c6 xung canh 1én vao chan TIOSI/RC1. Xung clock ngoai sé&
duoc déng bo vo1 xung clock noi, hoat dong déng bd duoc thuc hién
ngay sau b0 tién dinh ti 16 xung (prescaler).
= Ché d6 dém bat dong bo:ché do nay xay ra khi bit TISYNC duoc
set. B dinh thoi sé tiép tuc dém trong subt qua trinh ngu (Sleep) cia
vi diéu khién va co kha nang tao mot ngét khi bo dinh thoi tran va
1am cho vi diéu khién thoat khoi trang thai ngu.
- Céac thanh ghi lién quan dén Timer1 bao gom:
= INTCON (dia chi 0Bh, 8Bh, 10Bh, 18Bh): cho phép ngat hoat
dong (2 bit GIE va PEIE).
= PIR1 (dia chi 0Ch): chtra c& ngit Timerl (TMRI1IF).
= PIE] (dia chi 8Ch): cho phép ngit Timerl (TMRI1IE).
Ba thanh ghi vira néu trén s& dugc trinh bay ¢ phan chuong trinh ngit
cua PIC
= TMRIL (dia chi OEh): chura gia trj 8 bit thip ctia bo dém Timerl.
= TMRIH (dja chi OEh): chira gia trj 8 bit cao ctia bd dém Timer].
Hai thanh ghi TMRIL va TMRI1H la 2 thanh ghi chtra dir li¢u 16 bit
(1an luot chira 4 bit thap va 4 bit cao) ctia bd dém Timerl
= TICON (dia chi 10h): xac 1ap cac thong sé chi Timer

T1CON: TIMER1 CONTROL REGISTER (ADDRESS 10h)

U-0 Uo RAN-D  RAW-O RAW-0 RWO  RW-0  RWO
[ — [ — [rickpsi]Tickpso] TIOSCEN JT1SYNC|TMRICS [TMRI1ON]
bit 7 kit 0

Hinh 3.9: Céu tric thanh ghi TICON diéu khién hoat
d@l}% cua Timerl



- bit 7,6 khong st dung
- bit 5,4 TICKPS1: TICKPSO lya chon hé sb chia Xung vao.

T1CKPS1
T1CKPSO
00 1:1
01 1:2
10 1:4
11 1:8

- bit 3 TIOSCEN bit diéu khién bd dao dong Timerl
1= B dao dong hoat dong
0= B0 dao dong khong hoat dong
- bit 2 bit diéu khién xung clock ngopi déng bd
khi TMR1CS=1
- bit2=0 c6 dong clock ngoai
=1 khong ddng bo clock ngoai
khi TMR1CS=0 bit nay khong c6 tac dung
- bit 1 TMRICS bit lya chon ngudn xung clock vao
TMR1CS=1 clock tir chan RCO/T1OSO/T1CKI (suon 1én)
TMR1CS=0 clock trong Fosc/4
- bit 0 bit bat tit Timer
1= Timer 1 enable
O=Timer 1 Disable
¢/ Timer 2
- Timer2: 12 bd dinh thoi 8 bit bao gdm mot bo tién dinh
(prescaler), mgt bo hau dinh Postscaler va mgt thanh ghi chu ky
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viét tat 1a PR2. Viéc két hop timer2 v&i 2 bd dinh ti 1& cho phép
no hoat ddng nhu mdt bd dinh thoi 16 bit. Module timer2 cung
cap thoi gian hoat dong cho ché d¢ diéu bién xung PWM néu

module CCP duoc chon.

' Sets Flag
bit TMR2IF | Onmoutt)

Resetl Prescaler
- | TMR2 Reg |—~,I 1 1.4 116 Fosc/a
)
Dostscale: | Comparator I /T’ 2
1-1to1:16 | £ | ‘ﬁ T2CKPS1-
R [ PRz Reg | T2CKPS0
T20UTPS3:
T20UTPS0D

Note 1: TMREZ2 register output can be software selaected by the
SSP module as a baud clock

Hinh 3.10: So d6 khdi Timer2

- Hoat dgng ciia b Timer2

- Timer2 dugc dung chu yéu & phan diéu ché xung cia
bd CCP, thanh ghi TMR2 c¢6 kha ning doc va viét, nd c6 thé xoa bang
viéc reset lai thiét bi. Pau vao cua xung co thé chon cac ty sb sau;
1:1; 1:4 hodc 1:16 viéc lua chon céc ty s6 nay cé thé diéu khién bang
cac bit sau T2CKPS1 va bit T2CKPSO0.

- B0 Timer2 c¢6 1 thanh ghi 8 bit PR2 . Timer 2 tdng tur gi tri 00h
cho dén khép véi PR2 va tiép theo no sé reset lai gi trj 00h va Iénh ké
tiép thuc hi¢n.Thanh ghi PR2 1a mot thanh ghi c6 kha nang doc va
kha nang viét.
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¢/ Thanh ghi T2CON: diéu khién hoat dong ctia Timer2

T2CON: TIMER2 CONTROL REGISTER (ADDRESS 12Zh)

U-0 RWO  RW-D  RW-0  RW-0  RW-0 RW-0  RW-0
| — [routpss|TouTPsz|TOUTPST|TOUTPS0| TMR2ZON | T2CKPS1 | T2C KPS0 |
bit 7 bit 0

Hinh 3.11: Cau trac thanh ghi T2CON diéu khién hoat
dong cua Timer2

- bit 7 khong sir dung

- bit 6-3 TOUTPS3: TOUTPSO bit lya chon hé sd dau ra Timer 2
0000=1:1

0001=1:2

0010=1:3

1111=1:16

- bit 2 TMR2ON bit bat tét hoat dong Timer 2

1= enable

0= disable

- bit 1- 0 T2CKPS1:T2CKPSO0 chon hé chia dau vao
00=1:1

01=1:4

1x=1:16

3.2.5 Ngit (interrupt)

- PIC16F877A c6 dén 14 ngudn tao ra hoat dong ngat dugce diéu
khién boi thanh ghi INTCON (bit GIE). Bén canh d6 mdi ngit con c6
mét bit diéu khién va co ngat riéng. Cac cd ngat van dugc set binh
thuong khi thoa man diéu kién ngat xay ra bat chap trang thai cua bit
GIE, tuy nhién hoat d6ng ngat van phu thudc vao bit GIE va céac bit
diéu khién khéac. Bit diéu khién ngat RBO/INT va TMRO nam trong
thanh ghi INTCON, thanh ghi ndy con chira bit cho phép cac ngat
ngoai vi PEIE. Bit diéu khién cac ngit nam trong thanh ghi PIEI va
PIE2.Cd ngét clia cac ngat nam trong thanh ghi PIR1 va PIR2.

- Trong mdt thoi diém chi c6 mot chuong tri nh ngét duoc thuc thi,
chuong trinh ngit duoc két thuc bang 1énh RETFIE. Khi chuong trinh
ngét dugc thyuc thi, bit GIE ty dong dugc xo0a, dia chi I1énh tiép theo
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ciia chuong trinh chinh duoc cét vao trong bd nhé Stack va bo dém

chuong trinh s€ chi dén dia chi 0004h. Lénh RETFIE duoc dung dé

thoat khoi chwong trinh ngat va quay trd vé chuong trinh chinh, dong

thoi bit GIE ciing s& dugc set dé cho phép cac ngit hoat dong tré lai.

Céc ¢co hiéu duoc dung dé kiém tra ngit nao dang xay ra va phai duoc

x6a bang chuong trinh trude khi cho phép ngit tiép tuc hoat dong tré

lai dé ta co thé phat hién dugc thoi diém tiép theo ma ngét xay ra.

- Déi véi cac ngit ngoai vi nhu ngat tir chan INT hay ngit tir sy

thay d6i trang thai cac pin cia PORTB (PORTB Interrupt on change),

viéc xac dinh ngét nao xay ra can 3 hodc 4 chu ki 1énh tuy thudc vao

thoi diém xay ra ngat.

- Can chu v 1a trong qué trinh thyc thi ngat, chi c¢6 gia tri cia bd

dém chuong trinh duoc cit vao trong Stack, trong khi mot s6 thanh

ghi quan trong s& khong dugc cat va c6 thé bi thay doi gia tri trong

qué trinh thuc thi chuong trinh ngat.Piéu nay nén duoc xir li bang

chuong trinh dé tranh hién tuong trén xay ra.

- Céc ngudn ngit cia Pic 16F877A:

1) RTCC hodc TIMERO: ngit tran TimerO.

2) RB: ngit khi c6 su thay doi trang thai 1 trong cic chan tir RB4

dén RB7 cua PORTB.

3) EXT: (External Interrupt) ngit ngoai khi ¢ sy thay doi trang thai

¢ chan RB0O cua PORTB.

4) AD: ngit khi bd chuyén d6i tinh hiéu twong ty sang tinh hiéu sd

chuyén d6i hoan tat 1 tinh hiéu.

5) TBE: ngit khi bo dém ciia cong RS232 rdng.

6) RDA: ngat khi cong RS232 nhan tinh hiéu.

7) TIMERI: ngit khi timer] bj tran.

8) TIMER2: ngat khi timer2 bi tran.

9) CCP1; CCP2: ngit khi bd capture hodc bd Compare (bd so sanh
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dién &p) hoat dong; & kénh 1 hodc 2.

10) SSP: ngét khi SPI hoac I12C hoat dong.

11) PSP: ngat khi truyén nhan dit liéu song song.
12) BUSCOL: ngit khi xung dot duong truyén.

13) EEPROM: ngit khi ghi xong dir liéu.

14) COMP: ngét sau khi thuc hién so sanh tinh hiéu.

EEIF \
EEIE !
PSPIF 3
pspElt :E/.
ADIF )
ADIE A
Wake- fin S
RCIF \ TMRIIF " ke-up (If in Sleep mode
RCIE -] TMROIE _J—I—
NTF Y
TXIF ) I —
THE nTE d ".—'"/ Interrupt to CPU
SSFIF b ROl :I ) 7
pell \ RBIE !
SE—I:E'_[ __f_q\ —
CCP1IF " PEIE |/
CCP1IE E — e
a
TMR2IF. L
TMR21 A
TMR1
TMR1 /
CCPEIF:D,
CCP2IE J
ECLIF \

BCLIE r

CMIF

CMIE

Hinh 3.12: So db hoat dong ngit cuia PIC 16F877A

Vi dé tai “Piéu khién téc dd dong co DC” ching em sur dung hai
loai ngudn ngat 1a ngat ngoai khi co su thay di trang thai & chan RBO
cia PORTB va ngat tran Timerl, vi thé ching em s& trinh bay cu thé
hon vé nguyén 1i hoat dong va cac cai dat cia hai loai ngit nay trong
phan dudi day:

3.2.1.6 Ngit ngoai (External Interrupt):

- Ngit nay dya trén sy thay di trang thai ctia pin RBO/INT. Canh
tic dong gy ra nggfgpdhedd canhadmban srrhioe Yaduondicu
khién boi bit INTEDG (thanh ghi OPTION  REG <6>). Khi c6 canh

tac dong thich hop xuét hién tai pin RBO/INT, co ngét INTF duoc set
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bat chap trang thai cac bit diéu khién GIE va PEIE. Ngat nay c6 kha
ning danh thic vi diéu khién tir ché do sleep néu bit cho phép ngit
duoc set trude khi Iénh SLEEP duogc thuc thi.

Thanh ghi OPTION_REG: dia chi 81h, 181h

Thanh ghi nay cho phép diéu khién chirc ning pull-up cia cac pin
trong PORTB, xac

lap cac tham sd vé xung tic dong, canh tac dong cla ngit ngoai vi

RBO (External Interrupt) va bo dém TimerO.

RAW-1 RW-1  RW-T RIW- RIW RW-T RAWT R
RBPU | INTEDG | Tocs | To0sE | Psa | Ps2 | Ps1 | pPso |
bit 7 bit 0

Hinh 3.13: Cau trac thanh ghi OPTION REG cho phép
ngat ngoai va ngat timer0

» Bit 7 PORTB pull-up enable bit
= 1 khong cho phép chiic nang pull-up cuia PORTB
= 0 cho phép chtrc nang pull-up cia PORTB
= Bit6 INTEDG Interrupt Edge Select bit
INTEDG = 1 ngat xay ra khi canh duong chan RBO/INT xuét hién.
INTEDG = 0 ngit xay ra khi canh 4m chan BRO/INT xuét hién.
= Bit5 TOCS Timer0 Clock Source select bit
TOSC = 1 clock lay tir chan RA4/TOCKI.
TOSC = 0 dung xung clock bén trong (xung clock nay biang voi xung
clock
dung dé thyc thi 1énh).
= Bit4 TOSE TimerO Source Edge Select bit
TOSE =1 tac dong canh 1én.
TOSE = 0 tic dong canh xudng.
= Bit 3 PSA Prescaler Assignment Select bit
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PSA = 1 bd chia tan s (prescaler) dugc dung cho WDT
PSA = 0 b chia tan sb duoc dung cho Timer0
= Bit 2:0 PS2:PS0 Prescaler Rate Select bit

Cac bit nay cho phép thiét 1ap ti s6 chia tAn sb cta Prescaler.

Bit Value TMRO Rate WDT Rate

Q000 1-2 1:1
a0l 1-4 1:2
010 1-8 1:4
011 1-1F 1:8
100 1-37 1:16
101 1 - 64 1:32
110 1-128 1:64
111 1 - 756 1:128

a/ Ngit tran Timerl:

- Cip thanh ghi TMR1H va TMRIL chira gia tri dém cua Timerl,
chung ting tir gia tri 0000h dén gia tri FEFFh dén gia tri nay tiép tuc
tang thi timerl tran va quay lai gia tri 0000h.Va ngat xuat hién khi
tran qué gia trj FFFFh khi nay co ngit TMRIIF s& dugc dat.Ngit c6
thé hoat dong hodc khong hoat dong nho viéc dat hoac xoa bit
TMRI1IE.

- Thanh ghi diéu khién Timer] T1ICON:

T1CON: TIMER1 CONTROL REGISTER {ADDRESS 10h)

U-0 U0 RAN-0 RAN-O RAW-0 RWO  RAW-0 RO
[ — [ — [rickpsi]Tickpso] TIOSCEN JT1SYNC| TMRICS [TMR1ON]
bit 7 bit 0

= bit 7,6 khong st dung
»  bit 5,4 TICKPS1:T1CKPSO lya chon hé sb chia Xung vao

TICKPS1:T1CKPS0 ty 1& chia dau vao
00 1:1
01 1:2
10 1:4
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11 1:8
= bit 3 TIOSCEN bit diéu khién bo dao dong Timerl

1= B0 dao dong hoat dong

0= B0 dao dong khong hoat dong

= bit 2 bit diéu khién xung clock ngoai déng bd
khi TMR1CS=1

bit2=0 c6 ddng clock ngoai
=1 khong dong bo clock ngoai

khi TMR1CS=0 bit nay khong c6 tac dung
= bit 1 TMRICS bit lyra chon ngudn xung clock vao
TMR1CS=1 clock tir chan RCO/T1OSO/T1CKI (suon 1én)
TMR1CS=0 clock trong Fosc/4
= bit 0 bit bt tit Timer
1= Timer 1 enable

O0=Timer 1 Disable

3.2.2 Mach cau h ( h-bridge circuit )
3.2.2.1 Cong dung va nguyén li hoat dong:

Mach cau H 13 mdt mach dién gitup dao chiéu dong dién
qua mdt d6i tugng Poi tuong 1a dong co DC ma chung ta
can diéu khién .Muc dich diéu khién 13 cho phép dong dién
qua d6i tuong theo chiéu A dén B hodc B dén A .Tir d6 giup
doi chiéu quay cta dong co.

Hién nay, ngoai loai mach cau H duoc thiét ké tir cac
linh kién ro1 nhu: BJT cong suit, Mosfet, ... Con c6 cac loai
mach cau H duogc tich hop thanh cac IC nhu: L293D va

L298D. Do d6i tugng diéu khién trong dé tai ndy 1a dong co
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DC c6 dién ap 12V va cong suat nho nén ching em dung

mach cau H dao chiéu dong co 1a IC L298.

TV

L‘Ii
o)

LZ/;

zKR1
®

A B

Béi tuong

;\RZ

— GND

Hinh 3.14 : Mach cau H

Khao sat hoat dong cua mach cau H

iv

v

y

&R1 L1 }
o) o)

| <

A
A B ) B
i D]ty —— et DOituong ——
—_ —_
L2 f § R2 L2 i \RZ
—GND ——GND

Hinh 3.15: Nguyén Iy hoat dong ciia mach cau H

3.2.2.2 Mach ciu H L298D:
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L298D Ia mot chip tochl hop 2 mach trong goéi 15 chan. L298D co6

dién ap danh nghia cao (16n hon 50V) va dong dién danh nghia 16n

hon 2A nén rat thich hop cho céc Gmg dung céng suat nhé nhu cac

dong co DC loai vira va nho.

~ s
(L3
@13:3
Y —
LA T

_ Y —
Multiwatt1s 8 :
[ P—
] —

Multiwtt15 =
DN L~

Hinh 3.16: So d6 chan ciia IC L298D (phai)

- o 4

CURRENT SENSING B
QUTPUT 4

OUTPUT 3

INPUT &

ENABLEB

INPUT 3

LOGIC SUPPLY VOLTAGE Veg
GND

INFUT 2

ENABLEA

INFUT 1

SUPPLY VOLTAGE Wy
OUTPUT 2

QUTPUT 1

CURRENT SENSING A

IC L298D (trai)
ot oUT 2 +'6—| ﬂ’ ouT3 ouTs
2 3 & &) \3

1 2 3 &
inl 5 7 |2;
4 [ 1
In2 Ind
? 10 _5
Eni [ " EnB
[
1 L] 15 —°
SENSE AD——% _I: p—COSEISE 8 S-3a8u2
gus,. Rsp

Hinh 3.17: So b nguyén li ciia IC L298D



C6 2 mach cau H trén mdi chip L298D nén c¢6 thé diéu khién 2
dbi twong riéng véi 1 chip nay. Mdi mach cau H bao gdm 1 duong
nguon Vs (that ra 1a dudng chung cho 2 mach cau), mot chan current
sensing (cam bién dong) & phan cudi ctia mach cdu H, chan nay
khong dugc nbi dat ma bo tréng dé cho ngudi dung ndi 1 dién tré nho
goi la sensing resistor.Br;“mg cacchl do di¢én ap roi trén dién tré nay
chung ta co thé tinh duoc dong qua dién trd, ciing 1a dong qua dong
co, muc dich ctua viéc nay la dé xac dinh dong qué tai. Néu viéc do
ludng 14 khong can thiét thi ta ¢6 thé ndi chan nay véi GND. Pong co
s& duogc ndi voi 2 chan OUTI1, OUT2 hoic OUT3, OUT4.Chan EN
(ENA va ENB) cho phép mach cau hoat dong, khi chan nay duoc kéo
1én murc cao.

L298D khong chi duge dung dé ddo chiéu dong co ma con diéu
khién vén tbc dong co béng PWM.Trong thuc té, cong suét thuc ma
L298D c6 thé tai nho hon gia tri danh nghia ciia né (U =50V, I =2A).
Dé ting dong tai cua chip 1én gip doi, chung ta c6 thé ndi hai mach
cau H song song voi nhau (cic chan co chirc ning nhu nhau cia 2
mach cau duoc ndi chung).

3..2.3 LCD
3.2.3.1 Chirc nang va hinh dang LCD.

Ngay nay, thiét bi hién thi LCD (Liquid Crystal Display) duoc
sit dung trong rat nhiéu cac tmg dung cia vi diéu khién.LCD c6 rat
nhiéu wu diém so véi cac dang hién thi khac: n6 c6 kha nang hién thi
ki ty da dang, truc quan (chtr, sb6 va ki tu do hoa), dé dang dua vao
mach tmg dung theo nhiéu giao thirc giao tiép khac nhau, t6n rét it tai

nguyén hé thdng va gia thanh r& ...
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3.2.3.2 Chirc nang cac chan

c D
= D
~ D
=D
o D
« D

Hinh 3.17 : LCD va so do chan

« D
w D
=D

Chan

Chirc nang

VSS

Chan ndi dat cho
LCD, khi thiét ké
mach ta néi chan nay
véi GND cua mach
diéu khién

Chan cap nguon
cho LCD, khi thiét ké
mach ta néi chan nay
VOl V=5V cua mach
diéu khién

~ Chan nay dung
dé diéu chinh do6
tuong phéan cua LCD.

RS

Chan chon thanh
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ghi (Register select).
N&i chan RS véi logic
“0” (GND) hodc logic
“I” (Vee) dé chon
thanh ghi.

+ Logic “0:
Bus DBO-DB7 s& noi
vo1 thanh ghi 1énh IR
cia LCD (¢ ché do
“ghi” - write) hodc ndi
voi bd dém dia chi
cia LCD (6 ché do
“doc” - read) .

+ Logic “I™:
Bus DBO0-DB7 sé& nbi
v6i thanh ghi dir 1idu

R/W

DR bén trong LCD
Chan chon ché
do doc/ghi

(Read/Write).  Noi
chan R/W vd1 logic
“0” d&¢ LCD hoat dong
& ché do ghi, hodc ndi
v6i logic “1” @& LCD
& ché do doc.

Chan cho phép
(Enable). Sau khi cac
tin hiéu duoc dat lén
bus DBO0-DB7, cac
lénh chi duoc chép
nhan khi ¢ 1 xung cho
phép cua chan E.

+ O ché do ghi:
Dt liéu & bus s€ duoc
LCD chuyén vao
(chap nhan) thanh ghi
bén trong khi phat
hién mét xung (high-
to-low transition) caa
tin hiéu chan E.

+ O ché d6 doc:
Dt li¢u sé dugc LCD
xudt ra DB0-DB7 khi
phat hién canh Ién
(low-to-high
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transition) ¢ chan E va
dugc LCD gitt ¢ bus
dén khi nao chan E
xubng mirc thép.

Tam duong cua
bus dir liu dung dé
trao doi thong tin voi
MPU. C6 2 ché d¢ su
dung 8 duong bus nay

+ Ché do 8 bit:
DBO- Dir liéu duoc truyén
DB7 trén ca 8 duong, voi
bit MSB 1a bit DB7.
+ Ché do 4 bit:
Dtr liéu duoc truyén
trén 4 duong tu DB4
té61 DB7, bit MSB 1a
DB7.

7-14

Bang 1. Chutc nang cac chan cua LCD

* Ghi cha: O ché d6 “doc”, nghia 1a MPU s& doc thong tin tir LCD thong
qua cac chan DBx.

Con khi & ché d6 “ghi”,nghia 1&4 MPU xuét thong tin diéu khién cho LCD
thong qua céac chan DBx.
3.2.3.3 Pic tinh di€én cia cdc chan giao tiép:

LCD sé bi hong nghiém trong, hoac hoat dong sai léch néu ban vi

pham khoang dac tinh dién sau day:

Chan cap ngudn (Vcc-GND) | Min:-0.3V , Max+7V

Céc chan ngo vao (DBx, E, Min:-0.3V ,

...) Max:(Vcc+0.3V)

Nhiét @6 hoat dong Min:-30C ,
Max:+75C

Nhiét do bao quan Min:-55C ,
Max:+125C

87




3.2.3.4 Tap Iénh cia LCD
Céac 1énh cua LCD c6 thé chia thanh 3 nhém nhu sau:

[] Céc 1énh vé kiéu hién thi.

VD: Kiéu hién thi (1 hang / 2 hang), chiéu dai dit liéu (8 bit / 4 bit), ...
71 Chi dinh dia chi RAM nai.
] Nhém 1énh truyén di liéu trong RAM noi.

V6i mdi 1énh, LCD can mot khoang thoi gian dé hoan tat, thoi

gian nay coO thé kha 1au do6i voi toc d§ cua MPU, nén ta can ki€ém tra

co BF hodc doi (delay) cho LCD thyc thi xong 1énh hién hanh maéi ¢

thé ra 1énh tiép theo.

Bang 2. Céac Iénh cua LCD

Tén I€nh Hoat dong Toe
(max)
Clear Malénh: DBx =DB7 DB6 DB5 DB4 DB3 DB2
Display DB1 DBO
bDBxk=0 0 0 O 0 0 O

1

Lénh Clear Display (x a hién thi) s& ghi mot khoang tréng-

blank (ma hién ki ty 20H) vao tit ca 6 nhd trong

DDRAM, sau d trd bo dém dia AC=0, tra lai kicu hién thi

gbc néun bi thay d6i. Nghia 1a : Tat hién thi, con tré doi

vé g c trai (hang dau tién), ché d6 ting AC.
Return Ma lénh: DBx =DB7 DB6 DB5 DB4 DB3 DB2 1.52
home DB1 DBO ms

DBxk= 0 0 O O 0 O 1

*

Lénh Return home tra bd dém dia chi AC vé 0, tra lai kiéu
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hién thi géc néu n bji thay do6i. Noi dung cia DDRAM
khong thay doi.

Entry

mode set

Ma lénh: DBx =DB7 DB6 DB5 DB4 DB3 DB2
DB1 DBO

DBx= 0 o 0 0 0 1 [VUD]

[S]

I/D : Tang (I/D=1) hoic giam (1/D=0) bo d¢ém dia chi

hién thi AC 1 don vi mdi khi c6 hanh dong ghi hoic doc
ving DDRAM. Vi tri con tré cling di chuyén theo su ting

giam nay.

S : Khi S=1 toan bd ndi dung hién thi bi dich sang phai

(I/D=0) hoic sang trai (I/D=1) mdi khi ¢ hanh dong ghi

ving DDRAM. Khi S=0: khong dich noi dung hién thi.
No6i dung hién thi khong dich khi doc DDRAM hoac
doc/ghi ving CGRAM.

37 us

Display
on/off

control

Ma lénh: DBx =DB7 DB6 DB5 DB4 DB3 DB2
DB1 DBO

DBx= 0 0 0 0 1 [D] [C]
[B]
D: Hién thi man hinh khi D=1 va nguoc lai. Khi tat hién
thi, ndi dung DDRAM khong thay doi.
C: Hién thi con tro khi C=1 va nguoc lai. Vi tri va hinh
dang con tré, xem hinh 8
B: Nhap nhay ki ty tai vi tri con tro khi B=1 va nguoc lai.
Xem thém hinh 8 vé kiéu nhap nhay. Chu ki nhap nhay
khoang 409,6ms khi mach dao dong néi LCD la
250kHz

37 us
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Cursor or | Malénh: DBx=DB7 DB6 DB5 DB4 DB3 DB2 DBl 37 us
display | DBO
shift DBx= 0 0 0 1 [SIC][RIL] * =
Lénh Cursor or display shift dich chuyén con tré hay dit liéu
hién thi sang trai ma khong can hanh dong ghi/doc dit liéu. Khi
hién thi kiéu 2 dong, con tré s& nhay xubng dong dudi khi dich
qua vi tri thir 40 ciia hang dau tién. Dit liéu hang dau va hang 2
dich cung mdt luc.
Function Ma lénh : DBx=DB7 DB6 DB5 DB4 DB3 DB2 DB1 37 us
set DBO0

DBx= 0 0 1 [DL][N] [F] * *
DL: Khi DL=1, LCD giao tiép véi MPU bang giao thirc 8 bit
(tir bit DB7 dén DBO).
Nguoc lai, giao thirc giao tiép 1a 4 bit (tir bit DB7 dén bit
DBO0). Khi chon giao thirc 4 bit, dit liéu duoc truyén/nhan
2 lan lién tiép. vai 4 bit cao gai/nhan trudc,
4 bit thap goi/nhan sau.
N: Thiét 1ap s6 hang hién thi. Khi N=0: hién thi 1 hang, N=1:
hién thj 2 hang.
F: Thiét 1ap kiéu ki tu. Khi F=0: kiéu ki tu 5x8 diém anh,
F=1: kiéu ki tu 5x10 diém
* Chii y:
[) Chi thuc hién thay déi Function set 6 dau chwong trinh.
Va sau khi dwoc thuc
thi 1 1dn, 1énh thay déi Function set khéng dwoc LCD
chdp nhdn nira ngogi trir thiét 1gp chuyén déi giao thic
giao tiép.

[ Khéng thé hién thj Kiéu ki tw 5x10 diém anh & kiéu hién
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thi 2 hang

Set Ma lénh : DBx=DB7 DB6 DB5 DB4 DB3 DB2 DBl 37 us
CGRAM DBO
address DBx= 0 1
[ACG][ACG][ACG][ACG][ACG][ACG]
Lénh nay ghi vao AC dia chi cia CGRAM. Ki hi¢u [ACG]
chi 1 bit caa chudi dit liéu
6 bit. Ngay sau Iénh nay la 1énh doc/ghi dir liéu tr CGRAM
tai dia chi da duoc chi dinh
Set Mai lénh : DBx=DB7 DB6 DB5 DB4 DB3 DB2 DBl 37 us
DDRAM DBO
address DBx= 1 [AD] [AD] [AD] [AD] [AD][AD]
[AD]
Lénh nay ghi vao AC dia chi cia DDRAM, dung khi can thiét
lap toa do hién thi mong mudn. Ngay sau lénh nay 1a 1énh
doc/ghi dir liéu tr DDRAM tai dia chi da duoc chi dinh.
Khi & ché d6 hién thi 1 hang: dia chi ¢ thé tir 00H dén 4FH.
Khi & ché do hién thi2 hang, dia chi tir 00h dén 27H cho
hang thir nhat, va tir 40h dén 67h cho hang thi 2.
Xem chi tiét & hinh 4.
Read BF | Maialénh: DBx=DB7 DB6 DB5 DB4 DB3 DB2 DBl 0 us
and DBO
address

DBx = [BF][AC] [AC] [AC] [AC] [AC] [AC]
[AC]  (RS=0, RIW=1)
Nhu di dé cap trude day, khi co BF bat, LCD dang lam
viéc va 1énh tiép theo (néu
¢6) s& bi bo qua néu co BF chua vé mirc thap. Cho nén, khi

lap trinh diéu khién, ban phai kiém tra cd BF trugc khi ghi di
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liéu vao LCD.
Khi doc co BF, gia tri cia AC ciing dwoc Xuat ra cac bit
[AC]. N la diachicua

CG hay DDRAM 14 tuy thudc vao Iénh trude doc

Write Mai lénh : DBx =DB7 DB6 DB5 DB4 DB3 DB2 DB1 37 us
data to DBO
CGor DBx=  [Write data]
DDRAM (RS=1, R/W=0)
Khi thiét 1ap RS=1, R/W=0, dit liéu can ghi duoc dwa vao
cac chan DBx tir mach
ngoai s& duoc LCD chuyén vao trong LCD tai dia chi dugc
xac dinh tir Iénh ghi dia chitrudc d@ (Iénh ghi dia chi cling
xac dinh luén viing RAM can ghi)
Sau khi ghi, bo ¢ém dia chi AC ty dong ting/giam 1 tiy
theo thiét Iap Entry mode.
Luu y 1a thoi gian cap nhat AC khong tinh vao thoi gian thyuc
thi lénh.
Read Ma Iénh : DBx = DB7 DB6 DB5 DB4 DB3 DB2 DB1 | 37 us
data from | DBO
CG

DBx = [Read data] (RS=1, R/W=1)

3.2.4 Po6i twong diéu khién: Pong co DC

- Pay la dong co sir dung trong dé tai:
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Hinh 3.18: Dong co DC ¢6 gin encoder sir dung
trong do an

- Bén trong dong co c6 gan mot encoder dong truc véi nd dung dé
xac dinh tdc d6 va vi tri cua dong co.
- Céc thong sb ctia dong co nhu sau:

+ Pién ap DC cap cho dong co: 12VDC

+ Tbc do tdi da 2000 vong/phit

+ S6 xung cua encoder 60xung/vong

+ Pién cam L=102mH
- Pong co co tat ca 5 day ra:

+ 2 day cung cip ngudn 12 V cho dong co

+ 2 day ngudn 5V cung cap ngudn cho encoder

+ 1 day tin hi¢u dua xung encoder ra ngoai
- Phuong phap diéu khién: Thay ddi tbc do dong co bang cach thay
dbi ap cap vao cho dong co.
- Nguyén ly hoat dong ctia cam bién encoder: ¢ nhiéu loai encoder
khac nhau. Méi loai lai c6 mot nguyén Iy hoat dong khac nhau, trong
khuon khd bao cao dd an, em xin trinh bay phan nguyén ly loai

encoder trong dé€ tai ma em sur dung: incremental encoder.
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Mo hinh thir 1

Hinh 3.19: Encoder

Incremental encoder vé co ban 1a mot dia tron quay quanh mot truc dugc duc

15 nhu hinh trén.

Pia khic
vach
Bo thu i

phat

Hinh 3.20: CAu tao Encoder

O 2 bén mit cua cai dia tron d6, s& c6 mdt bd thu phat quang.
Trong qua trinh encoder quay quanh truc, néu gip 156 réng thi anh
sang chiéu qua duoc, néu gip méinh chin thi tia sang khong chiéu qua
dugc. Do d6 tin hi€u nhan dugc tr sensor quang la mot chudi

xung.Moi encoder dugc ché tao s€ biét san s6 xung trén mdt vong. Do
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d6 ta co thé dung vi diéu khién dém s6 xung d6 trong mot don vi thoi
gian va tinh ra téc do dong co.

Encoder ma em sir dung trong d6 an cta minh, hoan toan giéng
v&i mo hinh & trén. Tuy nhién, mé hinh trén cé nhuoc diém 16m 1a: ta
khong thé xac dinh dugc dong co quay trai hay quay phai, vi c6 quay
theo chiéu nao di nita thi chi c6 mot dang xung dua ra. Ngoai ra diém
bat ddu cia dong co, ta ciing khong thé nao biét dugc.

Cai tién mo hinh 1 bang mo hinh 2 nhu sau:

Hinh 3.21: Bia khic 2 cong vach 1éch pha nhau 909

- Trong md hinh nay, ngudi ta duc tat ca 1a 2 vong 1. Vong ngoai
cung giong nhu mé hinh 1, vong gitra I¢ch pha so v&i vong ngoai 1a
90 do.

3.3 THIET KE MACH PHAN CUNG CODE CHUONG TRINH
VA LUU PO GIAITHUAT

3.3.1 Thiét ke mach phan cirng
Mach dugc thiét ké gom c6 cac khoi nhu sau: khoi nguon, khoi ban
phim, khoi hién thi, khéi mach cong suat, khoi di€u khién.

3.3.1.1 Khéi nguon:
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Mach 14y nguén xoay chiéu qua adapter AC/DC 220VAC/12VDC, va
duoc 6n ap nho IC 7805.So dd nguyén 1i mach:

+12V U2 +5V
T 7805 T A
an R26
- Ll vo -2
| 1K
1 GND 1
JACK = cs = c6 | c7 D8 2 Ts
\l N \]
100uF | 100nF 100uF 100nE teo 119
l TERMINAL2

Hinh 3.22: Kh6i mach 6n ap

Churec nang cua cac phan tir trong mach:

- IC 7805: chirc nang 6n ap dién ap 5V

O

TH05

Hinh 3.23:

Ir7QnKg
] —“ “‘DUT

Pl

- C4 ty héa (c6 phan cuc) 6n ap ngd vao, dién dung cia tu nay cang
16n thi dién 4p vao IC 7805 cang phang.

- C5 va C7 tu gidy (khong phan cuc) 14 hai tu loc nhiéu ting s cao
0 ngd vao va ngo ra.

- C6 tu hoa c¢o tac dung dap dao dong tu kich khi st dung IC on ap
dong 78xx.

3.3.1.2 Khoi mach ban phim:

Mach ban phim gdm 16 phim, dugc b tri thanh 4 hang va 4 cot nhu hinh v&:
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Hinh 3.24: Khoi mach ban

Bén hang duogc nbdi v6i Port B (tir B4 dén B7) cua vi xir li, bon
cot duoc ndi voi Port A (tir A0 dén A3) cua vi xtr li va duoc ndi voi
ngudn VCC qua dién tro (nghia 1a cac chan cta Port A tir AO dén A3
s& luon nhan mic 1 khi khéng c¢6 phim nhan), viéc 1am nay nham
phuc vu cho giai thuat quét phim s& dugc trinh bay & phan sau.

Trong sb 16 phim c6 10 phim dé nhap dir liéu sbtr 0 dén 9, 6
phim diéu khién (FW, RV, STOP, ENTER, CLEAR, SAVE).

Ngudn VCC trong so dd mach ban phim 1a 5V, dugc cap tir khoi
mach on ap & trén.Vi mach ban phim truyén nhan dir liéu truc tiép voi
PIC nén can dién ap on dinh.
3.3.1.3 Khéi mach hién thi:

Mach hién thi bao gdm man hinh LCD giao tiép voi PIC qua
Port D vdi1 giao thire 4 bit, ngoai ra con co bién tré dé diéu chinh do

sang cua LCD.
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Hinh 3.25: Khéi mach
LCD va LED don

[ 5501 550L] 530[] 536 0[] 5501 55[] 5%

Ngoai ra, con co khdi hién thi gém 8 led don dugc han dong

bang dién trd 2209, cb tac dung dé text chuong trinh,cac khéi khac
va cling dugc dung dé bao hiéu dao chiéu trong ché do c6 cai dat thoi
gian.
3.3.1.4 Khéi mach cong suit:
—  Mach cong suét sir dung IC cau H L298, voi 2 kénh A va B,mdi
kénh véi dién ap dinh mirc 50V va dong dinh muac cho tai la 2A.Khi
dau song song 2 kénh ta dugc dong cap cho tai 1én dén 4A (gip
d6i).Pién ap diéu khién 5V.
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Hinh 3.26: Khéi mach cong suit st sung IC L298

— Cau Diode dung dé chéng dong dién nguoc, do tai dong co cb
tinh chat cam khang.Ngudn cip cho dong co 12V

— St dung IC cau H nay, khong nhitng dung dé dao chiéu déng co
ma con diéu khién tbc do dong co bang phuong phap bam xung
(PWM).

3.3.1.5 Khéi mach diéu khién:

Vi diéu khién trung tdm 1a PIC 16F877A.Véi chirc ning cta cac port
nhu sau:

= Port A (tir A0 dén A3) duoc set 13 ngd vao dé nhan tinh hiéu tir 4
cdt cua bam phim.

= Port B (tir B3 dén B7) 13 ngd ra xuét tinh hiéu ra 4 hang cta khéi
ban phim, chan RBO nhan tinh hiéu xung tir Encoder (vi ngat ngoai
xay ra khi tinh hiéu thay ddi trén chan RBO);

= Ta sir dung 2 chan RC1(CCP2) va RC2 (CCP1) cua Port C dé
xuét tinh hiéu PWM diéu khién dong co.

= Port D (trir chan RD3) goi tinh hiéu dén khéi hién thi LCD.Ba
chan tir RDO dén RD2 nbi véi 3 chan diéu khién cia LCD.Bén chan
tir RD4 dén RD7 ndi v6i 4 bit cao clia cac chan nhan dir li€u cua

LCD.
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Hinh 3.27: Khoi mach diéu khién PIC 16F877A

Thach anh dung trong mach ¢ gia tri 20MHz, véi1 2 tu C1,C2 la
tu gidy v6i dién dung 33uF. Pic reset khi chan s6 1 MCLR ndi
mass.Tu C3 ¢6 tac dung chong nhidu ¢ chan sd 1.

3.3.2 Gi6i thiéu vé chwong trinh viét code va bién dich:

Trong do6 4n nay nhom chiung em st dung chuong trinh viét
code CCS, chuong trinh cho phép lap trinh ngén ngit C cho vi diéu
khién PIC ctia Microchip.
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Chuong trinh nay c6 cac cau 1énh don gian, dé hiéu, ho tro bién
dich voi chirc nang hién thi 161 va canh bao chuong trinh khong kha

dung. Ngoai ra nd con co thé bién dich tir code C ra file.hex va ca

code Assemble | PCWHD Compiler

Registered to: nombre
compafiia

IDE Version 4.084
PCB Version 4.084
PCM Version 4.084
PCH Version 4.084
PCD Version 4.084

CAu trac 1 chuong trinh trong CCS:

- Pau tién 1a cac chi thi tién xtr Iy : (#...) c6 nhiém vu bao cho
CCS can sir dung nhitng gi trong chuong trinh C nhu dung vi xtr 1i gi
, o dung giao tiép PC khong , ADC khong , DELAY khong , cé sir
dung ngit hay khong. ..

- Céc khai béo bién.

- Céac ham con.

- Céac ham phyc vu ngit theo sau béi 1 chi thi tién xir 1y cho biét
dung ngit nao.

- Chuong trinh chinh.

3.3.3 Luu d0 giai thuat:

Luu d6 giai thuat gdm: luu dd chuong trinh chinh, chuong trinh quét
phim, chuong trinh ngat ctia timer1.

* Chuong trinh chinh 1a 1 vong 13p v6 han c6 nhiing chuong trinh
con nhu: quét phim, check phim, chon ché d6, tinh PWM, nhap dir

li¢u toc d9, nhap dir li€u thoi gian, save vao epprom.
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= Chuong trinh quét phim thé hién giai thuat nhan phim nhan va
nhén biét gia tri cua phim (phim nhan 13 phim nao) .

*  Chuong trinh ngét timer 1 c6 tdc dung cap nhat gia tri tbc do, tinh
toan gia tri PWM, va xuét tinh hiéu dén khéi hién thi.

CODE Chwong Trinh
#include"E:/TL/DOAN2\cauH\MACH\15\main.h"
#include <LCD.C>
[I#include <math.h> //dung cac ham toan hoc
#use delay(clock=20000000)

#use fast_io(a)
#use fast_io(b)
#use fast_io(c)
#use fast_io(d)

int quetphim();

int checkphim(b);
void pwm();

void ghi_tocdo();
void ghi_thoigian();
void clear();

void read_rom();

int8 i,t,a,b,c,d,sttphim,duty,ct,l,m;
intl6 s_xung,s_vong,setpoint,error,luu,tg,tgl,dem;

||[================ Dhjen luu eeprom==============
int8 e0,el,e2,e3,j,k;

intl6 e;

//::::::::::::::::Chuong trinh quet phim::::::::::

/lquet phim so
int quetphim()

{

output_b(0xe0Q);// B4=0
a=0;

b=1,

checkphim(b);

if (al=0)

{delay_ms(200);
return (sttphim);}

output_b(0xd0);// B5=0
a=0;
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b=2;

checkphim(b);

if (al=0)
{delay_ms(200);

return (sttphim);}
output_b(0xb0);// B6=0
a=0;

b=3;

checkphim(b);

if (a!=0)

{delay _ms(200);

return (sttphim);}
output_b(0x70);// B6=0
a=0;

b=4,

checkphim(b);

if (a!=0)
{delay_ms(200);

return (sttphim);}}

int checkphim(b)

{

switch (b)

{

case 1:
iIf(Yinput(pin_a0))
{sttphim=1;

a=1;}

else if(linput(pin_al))
{sttphim=2;

a=1;}

else if(linput(pin_a2))
{sttphim=3;

a=1;}

else if(linput(pin_a3))
{ sttphim=10;//thuan
a=1;}

else {}

break:

case 2:
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If(Yinput(pin_a0))
{sttphim=4;

a=1;}

else if(input(pin_al))
{sttphim=5;

a=1;}

else if(linput(pin_a2))
{sttphim=6;

a=1;}

else if(input(pin_a3))
{sttphim=11;//nghich
a=1;}

else {}

break;

case 3:
iIf(Yinput(pin_a0))
{sttphim=7;

a=1;}

else if(linput(pin_al))
{sttphim=8;

a=1}

else if(input(pin_a2))
{sttphim=9;

a=1}

else if(!input(pin_a3))
{sttphim=12;//stop
a=1;}

else {}

break;

case 4:
iIf(Yinput(pin_a0))
{sttphim=0;//0

a=1;}

else if(input(pin_al))
{sttphim=15;//save

a=1;}

else if(linput(pin_a2))
{sttphim=14;//clear
a=1}

else if(input(pin_a3))
{sttphim=13;//set
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a=1;}

else {}

break;}

return (sttphim);

¥

/[ chuong trinh nhan xung tu encoder
//ngat ngoai, nhan xung tu encoder
#int_ext

void RBO _isr()

{

s_xung++;//dem so xung o chan RBO
¥

//ngat timerl, tinh toan pwm va hien thi
#int_timerl

void timerl_isr()

{
set_timer1(-62500);
if (t==5){

S_vong=s_xung*2;//xung tren phut
/It
Icd_gotoxy(1,1);

printf(lcd_putc,"” ");
if(ct==1)
{

Icd_gotoxy(1,1);
printf(lcd_putc,"TD_dat=%lu v/p",luu);}
else {

lcd_gotoxy(1,1);
printf(lcd_putc,"TG_dat=%lu s",tg);}
Icd_gotoxy(1,2);

printf(lcd_putc,” ")

if (d==2)

{lcd_gotoxy(1,2);
printf(lcd_putc,"TD_tt=-%luv/p",s_vong);}

if (d==1)

{lcd_gotoxy(1,2);
printf(lcd_putc,"TD_tt= %luv/p",s_vong);}

pwm();



s_vong=0;

t=0;
set_timer1(-62500);
¥
else
t++;

set_timer1(-62500);
}

/Ingat timer0, dat thoi gian
#int_timerQ

void time0 _irs()

{

set_timer0(-235);

if (dem>=tgl)

{
output_high(pin_e0);
delay us(100);
output_low(pin_e0);
dem=0;

if (d==1)

{d=2:}

else if (d==2)
{d=1;}

else{}
set_timer0(-235);

}

else {

dem++;
set_timer0(-235);}
}

/[chuong trinh chinh
void main()

{

iI=0;

sttphim=0;
setpoint=0;tg=0;
duty=0;

c=0;

d=0;
ct=0;1=0;m=0;

e0=0;e1=0;e2=0;e3=0;e=0;k=0;
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//1:ngo vao;0: lango ra

set_tris_b(0b00001111);//4 chan RB4-RB7 xuat du lieu ra ban phim
set_tris_a(0b00001111);//4 chan RAO-RA3 nhan du lieu tu ban phim
set_tris_c(0b00000000);//2 chan RCO va RC1 xuat PWM
set_tris_D(0b00000000);//port D la port xuat du lieu ra LCD

setup_timer_1(T1_INTERNAL|T1 DIV_BY_8);

/* timerl la bo dinh thoi su dung xung noi,bo chia 1:8 thay doi moi 1600ns
Dung timerl de ngat moi 0.1s do vay ta dat gia tri cho timerl la :
0.1s/1600ns=62500(D)=F424(H) =>gia tri nap la FFFF-F424=BDB*/
setup_timer_ O(RTCC_INTERNAL|RTCC_DIV_256);
enable_interrupts(int_ext);//khoi dong ngat ngoai

ext_int_edge(H_TO_L); // xung tu cao xuong thap
enable_interrupts(global);// khoi dong bit ngat GIE
setup_timer_2(T2_DIV_BY_4,249,1);

[*timer2 dung dinh thoi cho bo PWM

mode: bo chia thoi gian (prescale) cua timer2 1:4

period: gia tri nap chi thanh ghi PR2

postscale : bo chi ra,chon 1:1 PWM khong dung

Thach anh 20MHz, PWM fre: 10000Hz, thay doi duty cycle(%) de thay doi
toc do*/

setup_ccpl(CCP_PWM);

setup_ccp2(CCP_PWM);

set_ pwml_duty(0);

set_pwm?2_duty(0);

Icd_init()

Icd_send_byte(0,0x01);

Icd_gotoxy(1,1);
printf(lcd_putc,"CHUONG TRINH DK ");

Icd_gotoxy(1,2);
printf(lcd_putc,” TD DONG CO DC ");
delay_ms(1000);
Icd_gotoxy(1,1);

printf(lcd_putc,” ");
Icd_gotoxy(1,2);
printf(lcd_putc,” ");
read_rom();
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lcd_gotoxy(1,1);
printf(lcd_putc,"CHON CHE DO :_ ");
while (true)

{

while (c==0)

{

quetphim();

if (a!l=0)

{

if (sttphim==1)

{ ct=1;

c=1,

Icd_gotoxy(1,1);
printf(lcd_putc,"CHON CHE DO :_%u",ct);}
if (sttphim==2)

{ ct=2;

c=1;

lcd_gotoxy(1,1);
printf(lcd_putc,"CHON CHE DO :_%u",ct);}
b

¥

if (ct==1)

{Icd_gotoxy(1,1);
printf(lcd_putc,"TD_dat=_  v/p");
Icd_gotoxy(1,2);
printf(lcd_putc,"TD_luu=%Iu v/p".e);}
else {

lcd_gotoxy(1,1);
printf(lcd_putc,"TD_dat=_  v/p");
Icd_gotoxy(1,2);
printf(lcd_putc,"TG_dat=_  s");}

While (c==1)

{

quetphim();

if (al=0)

{

if (sttphim>=0 && sttphim<=9)//ban phim tu 0--->9
{

if (m==0)

{ghi_tocdo();}
if((ct==2) &&(m==1))
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{ghi_thoigian();}

}

iIf (sttphim==14)

{clear();}

if ((sttphim==13)&&(i==0)&&(e==0))
{

lcd_gotoxy(1,1);

printf(lcd_putc,” ");

Icd_gotoxy(1,1);
printf(lcd_putc,"Phai nhap TD_dat™);
delay_ms(1000);
Icd_gotoxy(1,1);
printf(lcd_putc,” ");
lcd_gotoxy(1,1);
printf(lcd_putc,"TD_dat=_");
¥

if ((sttphim==15)&&(i!=0)) //luu vao eeprom
{

write_eeprom(0,e0);

delay _ms(100);
write_eeprom(1,el);
delay_ms(100);
write_eeprom(2,e2);

delay _ms(100);
write_eeprom(3,e3);
delay_ms(100);
write_eeprom(4,i);
delay_ms(100);
Icd_gotoxy(1,2);
printf(lcd_putc,” ")

lcd_gotoxy(1,2);

printf(lcd_putc,” LUU THANH CONG ");
¥

If ((sttphim==13)&&((i'=0)||(e!=0)))
{

if (ct==1)

{

c=2;

if (e!=0 && i==0)

luu=e;}

if ((ct==2)&&(1>=2))

{
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c=2;}

m=1,

h3ds

while (c==2)

{

quetphim();

if(a!l=0)

{

if(sttphim==10)

{

Icd_gotoxy(1,2);
printf(lcd_putc,” ");
Icd_gotoxy(1,2);
printf(lcd_putc,” QUAY THUAN ");
if (ct==2)
{enable_interrupts(int_timer0);
set_timerl(-235);}
enable_interrupts(int_timerl);
enable_interrupts(global);
set_timer1(-62500);
set_pwml_duty(duty);

d=1,

}

if (sttphim==11)

{

lcd_gotoxy(1,2);
printf(lcd_putc," ");

Icd_gotoxy(1,2);

printf(lcd_putc,” QUAY NGHICH ");
if (ct==2)
{enable_interrupts(int_timer0);
set_timerl(-235);}
enable_interrupts(int_timerl);
enable_interrupts(global);
set_timer1(-62500);
set_pwm2_duty(duty);
d=2;
¥
if (sttphim==12)//stop
{
disable_interrupts(int_timer0);
set_timer0(0);
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disable_interrupts(int_timerl);
set_pwml_duty(0);
set_pwm2_duty(0);
Icd_gotoxy(1,2);
printf(lcd_putc," ");
Icd_gotoxy(1,2);
printf(led_putc,” STOP ");

duty=0;

d=0;

by

if (sttphim==14)

{

clear();

c=0;

Icd_gotoxy(1,1);
printf(lcd_putc,” ");
Icd_gotoxy(1,2);
printf(lcd_putc,” ");

lcd_gotoxy(1,1);
printf(lcd_putc,"CHON CHE DO :_ ");

13333

void pwm()

{

if ((luu>s_vong)&& duty<250)
{error=luu-s_vong;

if (error>1000)

duty=duty+50;

else if (error>100)
duty=duty+20;

else if (error>30)
{duty=duty+5;}

else if (error>20)
duty=duty+1.5;

else if (error>10)
duty=duty+(0.05*error);

else {duty=duty+(0.025*error);}
¥

If (luu<(s_vong-2)&& (duty>0))
{error=s_vong-luu;

if (error>=10)
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duty=duty-(0.05*error);
else (duty=duty-(0.02*error));

¥
if(luu==s_vong)
duty=duty;

If((duty>=250)&&(luu>s_vong))
{ lcd_gotoxy(1,1);
printf(lcd_putc,” ")
Icd_gotoxy(1,1);
printf(lcd_putc,” TD_tt=MAX ");}
if (d==0)

{set_pwml_duty(0);

set_ pwm2_duty(0);}

else if (d==1)
{set_pwml_duty(duty);

set_ pwm2_duty(0);}

else

{set_pwml_duty(0);

set_ pwm2_duty(duty);}

void ghi_tocdo()

{

if(i>=0&&i<=3)

{

// giai thuat luu eeprom
if (i==0)

e0=sttphim;

else if (i==1)

el=sttphim;

else if (i==2)
e2=sttphim;

else {e3=sttphim;}

setpoint*=10;

setpoint+=sttphim;

i++;

Icd_gotoxy(1,1);

printf(lcd_putc,” ");
Icd_gotoxy(1,1);
printf(lcd_putc,"TD_dat=%lu v/p",setpoint);
luu=setpoint;
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}

else {

Icd_gotoxy(1,1);

printf(lcd_putc,"” ")
Icd_gotoxy(1,1);
printf(lcd_putc,"0<TD_dat<=9999");
delay_ms(1000);

Icd_gotoxy(1,1);

printf(lcd_putc,” ");
Icd_gotoxy(1,1);
printf(lcd_putc,"TD_dat=%lu s",setpoint);

I3

[[F======== chuong trinh con nhap thoi gian=========
void ghi_thoigian()

{

if(I>=0&&I<=3)

{

tg*=10;

tg+=sttphim;

++:

Icd_gotoxy(1,2);
printf(lcd_putc," "),

Icd_gotoxy(1,2);
printf(lcd_putc,"TG_dat=%lu s",tg);
tgl=tg/0.12;

b

else {

Icd_gotoxy(1,2);

printf(lcd_putc,” ")
Icd_gotoxy(1,2);

printf(lcd_putc,” 0<TG_dat<=999 ");
delay_ms(1000);

Icd_gotoxy(1,2);

printf(lcd_putc,” ")
Icd_gotoxy(1,2);
printf(lcd_putc,"TG_dat=%lu s",tg);
1}

void clear()

{
setpoint=0;
tg=0;
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1=0;1=0;m=0;
e0=0;e1=0;e2=0;e3=0;
lcd_gotoxy(1,1);
printf(lcd_putc,” ")
Icd_gotoxy(1,1);
printf(lcd_putc,"TD_dat=_");
Icd_gotoxy(1,2);
printf(lcd_putc," ")
Icd_gotoxy(1,2);
printf(lcd_putc,"TG_dat=_");

b

//=======chuong trinh con luu toc do vao epprom======
void read_rom()

{

k=read eeprom(4);
for (j=0;j<k;j++)

{

e=e*10;
e=e+read_eeprom(j);

i3;

3.3.4 Mt s6 cac hinh anh thue té ciia b diéu khién

Hinh 3.28 B9 diéu khién

114



Hinh 3.29 Dit van tdc

Hinh 3.30 Dit chiéu quay

Hinh 3.31 Man hinh khi van hanh bd diéu khién
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KET LUAN

Pé tai diéu khién dong co mot chiéu st dung b diéu khién
PID tuy khéng phai 13 mot dé tai méi, nhung qua d6 da phan anh
duoc tinh nghiém tac trong viéc hoc hoéi va van dung cac kién
thirc vao viéc thuc hién dé tai.

Sau thoi gian ba thang nghién ciru em d3 hoan thanh dé tai
véi cac két qua dat dugc nhu sau:

>  Tim hiéu vé cac bo diéu khién dung trong hé théng tu
dong diéu khién dién.

>  Tim hiéu téng quan vé dong co mét chiéu, cac phuong
phéap diéu khién tdc do dong co mdt chiéu.

>  Thiét ké, ché tao bd diéu khién téc d6 dong co dién
mot chiéu thuat toan PID dung PIC16F8774.
Tuy nhién do thoi gian va kién thic c6 han, nén con mot sé han
ché nhu sau:

e  Mach cau H sur dung IC L298 chi diéu khién duoc

ddng co DC ¢ cong suét nho.

o  Déi v6i khoi hién thi, do tinh chit cia man hinh LCD

nén bi han ché quan sat gia tri hién thi ¢ khoang céch xa.
Hudng phat trién dé tai:
- Cai thién 6n dinh téc d6 dong co bang phuong phap PID hay
diéu khién mo.
- Tinh toan thiét ké mach cong suat dé co thé diéu khién duogc
dong co c6 cong suét 1on hon.
- Sir dung led 7 doan dé ting kha ning quan sat cta khdi hién
thi.
- Két ndi v6i may tinh, st dung visual basic 1ap trinh dé diéu

khién tdc do dong co DC.
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