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LO1 MO PAU

Dién ning 1a ngudn ning luong khong thé thiéu trong bt ky mot linh
vuc nao caa nén kinh té qubc dan.Theo théng ké thi cd khoang 70% dién niang
san xuat ra duoc dung trong cac xi nghiép va nha may cong nghiép. Néu mot
day chuyén san xuat dang hoat dong, dién ludi bi sy cd dot ngot mat dien ma
khdng khac phuc kip thoi thi s& gy thiét hai rat I6n dén san pham.Do d6 can
phai trang bi may phat dién dé dé phong khi dién luéi mat. Thuc té day chuyén
san xuat cia nha may hoat dong véi cong suit tiéu thu rat 16n,néu chi str dung
mot may phat dién thi rat kho dap tmg dugc nhu cau san xuat dit ra nén can
phai hoa hai hay nhiéu may phat lam viéc song song.

Em nhan thay viéc nghién ctu hé théng diéu chinh hoa hai hay nhiéu
may phét 1a can thiét.Do vay em dugc giao dé tai “Nghién cwu,thiét ké hé
thdng diéu chinh cong suat cac may phéat 1am viéc song song”

N 6i dung thiét ké db an:

Chuong 1: Lam viéc song song va van dé phan phéi cong suat trong
tram phét dién nha may.

Chuong 2: Vi diéu khién PIC.

Chuong 3: Thiét ké,ché tao bo tu dong phan chia cong suat tac dung.

Trong thoi gian nghién ctu dé tai,em da nhan duoc su gidp d& tan tinh
cua thay gido huéng dan TH.S Nguyén Trong Thang,va cac thay cd trong bo
mon dién tu dong cbng nghiép,ciing nhu sy gidp dd cua ban bé.Do thoi gian
c6 han va nang luc ban than con han ché nén d6 an caa em khong tranh khoi
nhitng thiéu s6t.Em rat mong nhan duoc su chi bao caa thay c6 va ban bé dé
dd &n duoc hoan thién hon.

Em xin ch&n thanh cam on!

Sinh vién

Bui Ngoc Téan
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Chwong 1: LAM VIEC SONG SONG VA VAN PE PHAN
PHOI CONG SUAT TRONG TRAM PHAT PIEN NHA MAY
1.1. Lam viéc song song caa cac may phat
1.1.1. Khéi niém chung

Lam viéc song song c6 cac wu diém ndi bat 1a c¢é thé thém vao hoic ct
bot cac may phat ra khoi 1udi trong nhitng trudng hop can thiét. Hoan toan
cha dong trong viéc khoi dong (moé may) nhiing dong co cd cong suat 16n
tham chi céng suat dong co c6 thé xap xi cong suat cua mot may phat. Khi
lam viéc song song, dién 4p trén ludi c6 thai gian hoi phuc nhanh (tya NhO) gitr
cho lugi c6 chat luong cung cap dién tot. Bong thoi, kha ning cung cap
ngudn cho cac phu tai trong qua trinh 1am viéc duogc lién tuc, khong bi gian
doan khi can thay d6i may va mot vu diém nia 1a giam duoc trong lugng,
kich thudc cua cac phan tir, thiét bi phan phéi, cung cap.

Tat ca nhitng wu diém trén déu tao diéu kién sir dung mot cach rong réi
kha ning cong tac song song cac ngudn dién trong xi nghiép va nha may. Tuy
nhién, khi cac may cong tac song song van ton tai cac nhuoc diém khéng thé
tranh duocC sau:

- Phai trang bi cac thiét bi dé van hanh song song, c4c thiét bi dé dua
mAy Va0 VA cit may ra ciing nhu cac thiét bi diéu khién, diéu chinh trong qua
trinh hoat dong.

- Poi hoi nguoi st dung phai co trinh d cao vé chuyén mén do thiét ké
cua tram dién phét song song c6 cau tric phic tap hon, van hanh khai thac
kho khan hon.

- o I6n dong ngan mach khi xay ra ngan mach bao gio ciing tang 1on
hon, vi vay can phai lya chon nhiing thiét bi bao vé ngan mach phuc tap hon

va tin cay hon.



- Su phan chia déu tai cho cac may theo ty 1& cong suat thuong gap kho
khan, nhat 1a khi cac dong co so cip cé dic tinh khac nhau hoac dac tinh ban
dau giéng nhau nhung da bi thoi gian khai thac 1am thay ddi.

Pé nghién ctu cu thé vé ché do hoa cac may phat ddng bo va qua trinh
lam viéc song song trong tram phat cta xi nghiép,nha may nguoi ta phan ra
ba truong hop sau:

Goi :Pgmx 12 cONg suat dinh mac cua may phat khao sat

Pame 12 tONg cONQ suat tat ca cac may phat dang cong tac trén ludi.

- NEU Pgmy << Pgm :thi ta goi may phat x 1a cong tac véi mang cang.

- Néu Py, >> Py, :thi ta goi may phat x la cong tac coi nhu doc 1ap.

- NéU Pgmy ~ Pame :thi ta goi may phét x la cong tac voi mang mém.
1.1.2. Hoa dong bd cac may phat

Pua mot may phat vao cong tac song song la qua trinh dua mot may
phét tir trang thai khong cong tac dén trang thai cling cung cap ning luong véi
cac may phat khac 1én thanh cai. Qua trinh hoa dong bd duoc coi 14 thanh céng
khi khdng gay ra xung dong I6n va thoi gian ton tai qua trinh nay phai ngan.

Pé dua mot may phat dong bo vao cong tac song song véi cac may phat
khéc, trong thuc té c¢6 2 phuong phap co ban:

- Hoa dong bo: 1a phuong phap dua may phat dong bo da dugc kich tir
dén dién 4p dinh mac va cdng tac song song vai cac may phét khéc.

- Tu hoa dong bo: 1a qua trinh déng may phat dong bo chua duoc kich tir
vao cong tac song song véi cac may phat khac sau khi da cho may phat quay
dén téc do dinh muc rdi sau d6 méi bat dau kich tir dén dién ap dinh mic.
Phuong phap nay gay ra xung dong lon.

Phuong phap hoa dong bo thuong dugc tng dung nhiéu trong thuc té.

Ta co thé chia lam 2 cach:



- Hoa dong bo chinh x&c: 1a tai thoi diém dong may phat 1én thanh cai,
tat ca cac diéu kién hoa phai duoc thoa man.

- Hoa d6ng bo tho: 12 tai thoi diém dong may phat 1én thanh cai, tat ca
cac diéu kién phai thoa man chi trir didu kién goc pha ban dau cua dién &p
ludi va dién ap may phéat khdng trung nhau.

Bén diéu kién hoa cho cac may phat dién ddng bo 1a:

- biéu kién 1: dién 4p may phét can hoa phai bang dién ap ludi.

- biéu kién 2: tan s6 may phat can hoa phai bang tan sé ludi.

- Biéu kién 3: thu tu pha ciia may phat can hoa phai giong thtr tu pha
cua ludi.

- biéu kién 4: goc pha dau cua dién 4p may phét can hoa phai tring voi
gdc pha dau cua dién ap cuing tén cua ludi dién.
1.1.2.1. Hoa dong b chinh xac
* Hoa dong bé bang phwong phdp den tdt:
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Hinh 1.1: Nguyén Iy hoa dong bé bang phwong phdp den tdt



Trén hinh 1.1 13 nguyén 1y hoa dong bd chinh xac bang phwong phap
dén tat, trong d6 G 13 mdy phat can hoa vao ludi dién 3 pha RST; V va V, la
voltmeter; FM dong hd do tan s6; SW cong tic chuyén mach 2 vi tri; Ly, Lo,
L3 cac bong dén; ACB cau dao chinh.

Thao tac hoa nhu sau: Khoi dong dong co so cap lai may phat cho chay
6n dinh tai tbc do dinh muc, trong qua trinh khai dong may phat da thanh 1ap
duoc dién ap, chuyén cong tic SW vé vi tri 2 dé kiém tra gia tri dién 4p va tan
s6 cuia may phét théng qua céc thiét bi do voltmeter V va tan s6 FM. Néu céac
gia tri nay khac dinh muc thi can tién hanh diéu chinh tan sé théng qua tay ga,
dién &p théng qua chiét ap (thuong duoc dua ra phia ngoai mit cia bang
dién). Chuyén cong tac SW sang vi tri 1 dé so sanh tan s va dién ap véi ludi.
Khi cac dai luong tan sb va dién &p cua ludi va may phat tuong ddi bang
nhau, quan sat trén cac dén Ly, L,, L3 thdy &nh séang cu tir tir sang 1én roi lai tir
tir t6i di va tat han. Bong dén da duoc dat vao hiéu dién ap hai pha cung tén
Au. Nhu vay quan sat anh sang ctia bong dén la quan sat dugc thir ty pha dang
chuyén dong theo tan sé goc trugt caa hé thong. Néu sai khéac tan s goc 16n
thi tan sé truot 16n, dén s& sang téi v6i chu ky nhanh, sai khac tan sé nho thi
tan sb sang toi s& cham. Thoi diém déng dién s& duoc chon véi tan sé truot
nho, tuc 1a toc do sang téi cua cac dén cham va khi cac vecto cling tén chong
khit I8n nhau — luc d6 dén tit hoan toan.

Pé nang cao do tin cay cho thoi diém dong ACB, thudng ngudi ta bd
tri thém ddng ho V,, ddng ho nay ciing chi gia tri hiéu dung AU nén thoi diém
dong ACB t6t nhat 1a khi cac dén dd mat sang va V, chi zero. Nguoi thao tac
tinh toan dé trir di thoi gian tré do thao tac co khi cham (nén dong trudc mot
nhip truéc khi cac gia tri vé zero). Khi ACB dugc dong 18n ludi, qua trinh hoa
két thuc.



* Hoa dong bg bang phirong phdp sir dung dong bé ké.
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Hinh 1.3: So d6 hoa dong bé bang dong bé ké.

Dung ddng bo ké dé dua may phat vao lam viéc song song duoc coi la
phuong phap tin cay nhat. Vé nguyén 1y, ddng bo ké kinh dién 1a thiét bi so
sanh chénh léch tan sb gitra may phét can hoa va ludi dién thdng qua tur
truong duoc tao ra boi cac cuon day, ngay nay dong bo ké da duoc thiét ké
theo nhiéu dang khac nhau nhung van xuat phat tir co s so sanh tan sé gac.
Pong bo ké kim duoc thiét ké trén mat dong hd c6 danh dau thoi diém hoa
bang mot vach chi thi, khi kim chi thi tring t&i vach dau thi phai thuc hién
thao tac dong ACB. Trén mit dong hd ciing chi ra chiéu quay Fast va Slow dé
gitip nguoi van hanh xac dinh duogc tan sé goc ctia may phat can hoa nhanh
hon hay cham hon luéi. Thong thuong ngudi ta chon chiéu quay theo Fast dé
hé d& déng bo. Viéc chinh chiéu quay caa kim chinh 1a viéc can thiép vao
diéu toc dong co so cap. Chinh vi vi tri hoa va chiéu quay duoc an dinh sin
nén viéc dau ndi vao cac cuon day caa dong bo ké chi duy nhat theo 1 céch.
Néu viéc ddu ndi sai thiét ké thi thoi diém va céac chiéu chi thi s& sai khac.

Piéu nay hét siic quan trong véi cac ky su lam cong tac ché tao va lap réap



bang dién chinh, cac k§ su va can bo van hanh ciing phai luu ¥ diéu nay néu
c6 stra chita dén Synchronizing Panel.

Hinh 1.3 trinh bay so dd nguyén ly cia dong bo ké kim SYS khi dau
ndi vao hé théng, trong d6 PT;, PTs la bién ap do luong (Potential
Transformer) véi cuon day néi sao ho va thir cip ndi dat an toan va bén canh
la mat dong bo ké vai hai chiéu quay dugc ghi va chi thi bang miii tén.

Thuc té, trén Synchnizing Panel thuong bd tri két hop hai dung cu dong
bo ké va hé thong dén tat hoic quay dé nang cao d tin cay trong qua trinh
van hanh khai thac. Thao tac hoa dong bo hoan toan giong voi phuong phap
dén tit hoic quay nhung & ddy chon thoi diém bang dong bo ké. Nguoi ta
thuong chon kim dong bo ké quay theo chiéu Fast va thoi diém dong 1a lac
kim quay cham dan tién dén vach. Phai tinh toan sao cho khi tiép diém dong
cua ACB tiép xUc véi tiép diém tinh tai thoi khac kim quay tring khit 1én
vach hoac trude d6 mét nhip.
1.1.2.2. Hoa dong b thod

Hoa dong bo tho 1a phuong phap hoa thiéu mot diéu kién goc pha dau
chua théa man. Vi bé qua mot didu kién nén vé cu tric phan ctng phai dua
thém cudn khang nham 1am giam dong can bang xuét hién khi thao tic dua
may vao cong tac song song. Khi bo qua truong hop goc pha ban dau, truong
hop cuc doan nhat dién ap AU c6 thé dat dén 2 lan dién ap pha cho nén cudn
khang phai dugc tinh toan theo gia tri cuc doan nay, chinh vi Iy do d6 ma két
cau cudn khang cling rat 16n. Mat khac do dong va 4p xuat hién trong qua
trinh qua do nay ma nhiéu trong s dé 1a khong chu ky hodc bién do thay doi
véi cing tan sé khac nhau, khi phan tich cac thanh phan nay thi nhan duoc
cac song hai bac cao vi vay cudn khang ciing khong don thuan ché tao binh
thuong ma 16i caa ching phai duoc 1am bang loai sét tir dic biét va mot doi

hoi nira khong thé thiéu do 1a bang dién chinh phai thiét ké lap dat cho cuon



khang nay. Vi céc yéu td d6 1am nén nhiing tinh toan kinh té, va chinh vi thé
ma gan diy phuong phap hoa dong bo tho da dan tng dung it di. Pac biét
hién nay kha ning hoa dong bo bang céc thiét bi tu dong hoat dong chinh xac,
do tin cay cao ma gia thanh lai rat ré. Ngoai cuon khang ra, so dd con phai st
dung mot ACB hoac mot CB phu nita ¢é dung cho viéc dua vao va cit cuon
khang ra khi thao tac.

Thao tac hoa & truong hop ndy van phai kiém tra cac diéu kién tan sé
va dién 4p so bo, khi cac chi sé trén cac dong ho do bang nhau thi c6 thé tién
hanh dong dién cho may phat can hoa lén ludi. Viéc dong cac cau dao phai
tuan ty thuc hién dong cau dao phu truée dé cuon day phan tng cua may phét
noi véi BUS thdng qua cuon khang Cy, sau mot vai gidy (tgel,= 5 ~ 10 s) méi
dong cau dao chinh. Gia sir may G, dang can hoa vao ludi, sau khi kiém tra cac
diéu kién co ban da dap wng, khong can chon thoi diém ma dong ngay cau dao
ACB,,, sau thoi gian tré dong cau dao chinh ACB,;. Qua trinh hoa két thuc.

BUS
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Hinh 1.4: Hoa dong bé thd véi cugn khang Xk.
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1.2. VAn dé phan phéi cong suit cho cac may khi lam viéc song song
1.2.1. Phan phdi céng suat tac dung
*Co 56 chia vigc phan phai cong sudt tac dung
Khi cac may phat 1am viéc song song véi nhau thi duong dic tinh tan s6
Vi cong suat f = f (P) phai 1a hitu sai v6i hé s6 sai tinh ke = tgo. Nhu vay gia s6:
_Af=ke P (1.1)
DAau (-) trong phuong trinh (1.1) biéu thi thay d6i nguoc nhau caa P va

f vi néu cong suat tang thi tan s6 giam (va nguoc lai). Ciing c6 thé viét (1.1)

nhu sau:

ke P+ Af=0 (1.2)
Viét theo don vi turong dbi:

ke P"+Af =0 (1.3)
Trong do:

. AP
Ap _g
Af” = Af

Viét (1.3) dudi dang:

e (1.4)
kC

(Cac phuong trinh trén Viét cho truong hop tuyén tinh)

Trén co so cdng thic (1.4) thay rang, néu cho dic tinh caa mot may phat
6 hé s6 sai tinh ke = 0,04; Af = 0,01 thi tai s& dao dong trong khoang Ap = -
1/4 = -0,25 tc 1a dao dong cong suat khoang 25%. Nhu vay chi can tan s6 dao
dong 1% thi cong suat dao dong 25% trong khi d6 quy pham cho phép do

chénh léch tai cho phep gitta hai may khi lam viéc song song la +10%.

-11 -



Mot trong nhitng y&u cau dit ra khi phan phéi cong suét tac dung 1a van
dé chi tiéu kinh té, & d6 van dé tiéu hao nhién liéu duoc dat ra 12 tiét kiém
nhat. Vi diesel, mdi mot may c6 mot dic tinh tiéu hao nhién liu G = f (P)
(G: luong nhién liéu tiéu hao theo thoi gian, con P 1a cong suét). Bé dat yéu
cau tiéu hao nhién liéu can thoa man dic tinh tiéu hao:

dG, dG, dG,  dG, (1.5)
d’, dp, dp, ~ dP '

n

Véi cong suat dién can thoa man:

h_Ph_R_ _AR (1.6)
Pldm Pde P3d‘m ndd
1 A
' R ——
' T-”...T" TTay T a1 —.
I ""1._\_\‘ I I ':.l
Af P : | '
I i 1 T
| | * | -
] I I ]
i I P | G,
| | | . | '
AL =
| AP |
1 1 2 i I
Lo ! © AP i e
| I I -+ I
- ! ! -
]:-' P [j P >
0 | 2 3 3

Hinh 1.6: Co s¢ ciia viéc phan chia cong sudt tac
dung cho cac may phat khi lam viéc song song

Ciing nhu cong suat khang, cong suat tac dung cling thuc hién phan
phdi theo dic tinh tinh. Gia sir c6 ba may phat cing lam viéc song song véi
dic tinh  f = f (P) nhu hinh 1.6, luc dau cac may lam viéc véi tan sé f, tng
véi cdng suat mdi may Py, P,, Ps. Khi ting tai cho tram, vi c6 sai s6 nén tan s
cua ludi s& 6n dinh tai f, va dao dong cong suat AP, AP,, APs. Véan dé dit ra

1a lugng thay d6i AP phu thudc vao diéu kién nao?

-12 -



1 kﬂ
AP, = Af_ Af (1.7)
tga, Kk,
ap, = AL _AF
tga; K
Téng quat: AP :ﬁ_f (1.8)

C

Tong s6 cong suat dao dong trong khoang dao dong tan so Af:

AP, + AP, + AP, +...+ AP, = > AP, (1.9)
i=1
> AR :Af£i+i+i+...+i] (1.10)
i1 kCl C2 kCS kCn
2 AR
_ i=1
Af = 1 (1.11)
— .t
kCl kCZ kC3 kCn
Nhu vay:
AR
Z&H_: i=1
( 1 1 1 ]
Key +——+.+—
Cl C2 Cn
D AR
AP, = = 1.12
) ( 1 . ] (1.12)
Keo| —+—+.c+—
kCl C2 kCn
AR
AP, = =L
( 1 1 1 ]
Kes .+
kCl kCZ kCn
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n

AP,

AP, = =

" ( 1 1 1 ]
Kep| — +—+.c+—
kCl kC2 kCn

n
Trong d6: > _, AP, 1atdng gia sb tai ciia tram phat.
i=1

Pén day co thé viét quy luat diéu chinh cong suat tac dung nhu sau:
Af + kCl(Pl—och Pij:O;
i=1

Af +kC2[P2—a2iej:o; (1.13)
i=1

Af +kc{Pn—an Pij:O.

=
o, ta, to;+..+a, =1 (1.14)
Mot sb nhan xét:

- Gia s tai cua timng may phat phu thugc vao tong gia so tai caa toan
tram phat.

- Gia s6 tai cia mdi may phat ty 18 nghich véi hé sé sai tinh cta no.

- Hé s6 sai tinh ciia mot may phat bang 0 thi may d6 nhan hoan toan tai
cua tram, cOn néu hé sb sai tinh cua tat ca cac may phat déu bang 0 (o = 0) thi
hé hoan toan vo sai cac may nhan tai khéng 6n dinh.

Tir nhan xét thi 3 thy rang diéu kién dé hai cum D-G lam viéc song

song 6n dinh 1a dic tinh tinh cua diesel phai 1a hitu sai.
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1.2.2. Phan phéi cong suat khang

Khi hai may lam viéc song song véi nhau trong tram néu viéc phan
phdi tai vo céng gitra ching khéng ty 1& véi cong suat mdi may thi s& gay nén
cac hau qua:

- Xuat hién dong can bang chay trong céc cudn day phan ¢ng cua hai
may phéat, dong nay cong voi dong tai caa tram tao nén dong tong s& rat 1on.
Khi dong dién trong may Ion thi chlng s& gay phat nhiét 1am ton hao ting va
néu dong can bang qua 16n thi gay qua tai vé dong, cd thé dan dén céc thiét bi
bao vé phai hoat dong bao vé khi vuot ngudng.

- O may nao nhan tai khang lén s& c6 hiéu suat khai thac rat thap va
viéc khong nhan duoc tai tdc dung cua may nay sé la nguyén nhan gay nén

quéa cdng suat tac dung cho may khéc, hé c6 nguy co bi mat 6n dinh.

A
[.-I I ].\-:__ - ™ - T ——
1™ _
U peFra e a1 T
— N G,
i I_| 1 1 1 s
: : : "y,
bl G,
] | :
'ﬂll:'l : !
Y. Y S .
- F2 e
Lo oAl TG
A ' )
ol T T T 7
oGP GP ] P: GpP P

Hinh 1.7: Co s¢ cua viéc phan phéi cong suat
khang cho cac may khi lam viéc song song.
Co sé cua viéc phan phdi tai vo cdng cho cac may phat 1a dwa vao dic
tinh ngoai cua cac may phéat véi dac tinh ngoai cia cac may phéat véi mace do

sai s6 mdi may khac nhau. Hinh 1.7 trinh bay ba dic tinh cia ba may phat
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khdng trung nhau G;, G,, G trong d6 U la dién ap trén cuc may phat, I» la dong
mang tinh chéat khang cua cac may. Do d6 déc dac tinh khdng giéng nhau nén
cung vai gia tri dién ap U, trén ba may sé cd ba gia tri dong khac nhau lgp;,
lgpz, laps tuong tu nhu vay Gng véi dién ap U, ciing ¢6 1 py, | gpa, | aps.
Nhu vay véi mot sy thay doi dién ap trong khoang AU = U, — U, thi gia
s6 twong ung cua dong phan khang sé 1a Alp va c6 thé viét dugce phuong trinh:
AU + kg Algps = O;
AU + ke Algps = 0; (1.15)
AU + kgs Algys = 0.
Trong d6 ke, Ke, Kes 12 hé sb didc trung cho do nghiéng cua dic tinh

tinh (hé s6 hitu sai). Gia s6 dong dién co thé tinh:

Al = AU AU .
et tgo, Keg
Algy, = AU _ AU ; (1.16)
tgaz kc2
AU AU
AIGp3 = : = ”
ga, c3

2 Alg,
Man =" 1
k.| —
Cl[kcl kc2 kc3]
>
Alg,
Alg,, t (1.17)
kc{Hl 1]
kcl ka kc3
3
2 Alg
Al -1
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C6 thé viét gia s6 dong dién mot cach tdng quat cho n may phat 1am

Viéc song song:

D Alg,

Al = =1 1.18
Gpi { 1 1 1 ] ( )

Ky +—t+—

kcl kc2 kcn

Va gia s6 dién ép:
D Algy,
_ i=1
AU == : (1.19)
—t—+.

a Ke n

Viéc phan phéi tai vo cong cho cac may khi cong tic song song thudng
duogc thuc hién bang phuong phap kinh dién 1 viéc sir dung ndi day can bang
gitra cac may hoac st dung phuong phap thay d6i d6 dbc dic tinh ngoai. Cac
phuong phap ap dung tiy theo quan diém thiét ké cua mdi hé ciing nhu kha
nang tuong thich giita cac d6i twong voi nhau. Hién nay, d6i tuong diéu chinh
S0 V&i trude day da thay d6i nhiéu va vi thé, viéc ap dung cac phuong phap
tro nén da dang hon va tiéu chi 1a tién ich, don gian nhung hiéu qua.
1.2.3. Phwong phap ndi day can bang

Phuong phap nay duoc thuc hién ngay tir nhitng ngay so khai khi ma
cac may phat dugc dung pho bién 1a loai may mét chiéu kich tir hdn hop. Khi
tram phat chuyén sang st dung may dién déng bo thi viéc ndi day can bang
van dugc ap dung. Thuc chat caa phuong phap nay 1a tao nén gié tri dong
Kich tir gitra cac may (cung series) khi lam viéc song song véi nhau la hoan
toan giéng nhau (néu ¢ phia mot chiéu thi bang nhau vé trji s6 con néu & phia
xoay chiéu thi ngoai dong kich tir c6 hé s6 bang nhau ra con doi hoi phai
gidng nhau ca vé tinh chat: bang nhau vé module, giéng nhau vé argument).
Nhu vay ndi day can bang cé thé thuc hién trong mach kich tir ca & phia mot

chiéu 1an xoay chiéu.
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* Noi day can bang phia mét chiéu.

(4

5

T

ACH :f=%&-

o

Hinh 1.8: N¢i day can bang cho hai may phat phia mét chiéu.

Trudc khi néi day can bang cho cac may phat dong bo 1am viéc song song
vé6i nhau & mach kich tir phia mot chiéu can phai dap tng mot sb diéu kién:

- bién ap kich tir ciia hai may phat phai bang nhau

- bac tinh khong tai ma co so 1a dic tinh tir hda phai gidng nhau.

Hinh 1.8 trinh bay nguyén ly ndi day can bing cho may phéat & phia mot
chiéu dong kich tir. Trong d6: Gy, G, 1 hai may phat dong bd véi hai cudn kich
tir Ex, va Ex,. ACB; va ACB; Ia hai cau dao chinh, K 1a contactor. Cac may phat
duogc cung cap ngudn kich tir théng qua hai cau chinh luu ba pha 1ay ngudn tir
hai bo ty dong diéu chinh dién &p hoat dong theo nguyén ly b nhidu, dung bién
ap phuc hop véi cudn dién ap Wp lay tin hiéu dién ap day may phéat thong qua
cudn khang Z,. Cudn W con dugc néi véi bo tu dién C néi theo hinh tam giac
dé tao nén mach cong huong, mach dao dong nay duoc tinh toan diém cong

hudng xay ra tai thoi diém tan s6 hai may phat fg = 75% fy,, trc 13 cong hudng
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chi xay ra trong qué trinh khoi dong ciia may phat, dé tao nén dong kich tir 16n
gitp cho qué trinh thanh lap dién ap cua may phat khi khoi dong thanh cong.
Bién &p phuc hop con cd cudn so cap thi hai 1a W, ddy 1a cudn ly tin hiéu
dong tai. Cudn thi cap Ws chinh 1a cuén nhan duoc tin hiéu tong vecto cua hai
tin hiéu dién 4p va dong dign (1W, = LW, +1uW, ). Tur hinh v& thdy ring,
contactor K chi hoat dong dong tiép diém cua minh khi ca hai ACB1 va
ACB2 déng, dé thuc hién ndi day can bang phia mét chiéu, khi d6 hai cudn
kich tir gan nhu duoc cp dién tir mot ngudn kich thich, ludn tao nén dién ap
trén hai cuc may phat bang nhau cho di tai c6 thay doi ra sao va nhu vay, viéc
phan phéi tai khang cho cac may phat hoan toan gidng nhau.

* Ngi day can bang cho dong kich tiz may phéat phia xoay chiéu.

Khi dic tinh tir hoa va dién ap kich thich caa cac may phat khong gidng
nhau thi viéc ndi day can bang & phia mot chiéu khong thé thuc hién dugc va
nguoi ta thuong ap dung ndi day can bang phia xoay chiéu. Thuc chat van dé
néi day can bing 14 tao nén dién &p thuc trén cac may khi lam viéc song song
véi nhau luén bang nhau du tai c6 thay d6i thé nao.

Hinh 1.9 trinh bay nguyén ly khi néi day can bang phia xoay chiéu, luc
nay bo ty dong diéu chinh dién ap sur dung bién ap phic hop (BAPH) véi bon
cudn day, so véi so do hinh 1.8 thi BAPH thém cuon day Wep, nhu vay stc
tir dong (std) nhan duoc ¢ cudn thir cap W la:

IWS = fwl + pr + fwsp (1.20)
Std nay luon tao nén sy can bang dién &p gitta cac may, cudon Wsp & chinh 1a
cudn dong vai tro san bang , x6a di tri 6 chénh léch gitra dién &p cac may. Vai
trd cia Wsp trong BAPH khdng phai luc nao ciing mang mot tén duy nhat ma
né s& co luc déng vai tro cudn so cap nhung cling c6 khi lai dong vai trd mot

cudn thir cap, diéu nay phu thudc vao dién 4p may phét tai thoi diém xét. Néu

-19 -



dién ap may phat tang 16n hon dién ap may phat dang cong tac song song voi
n6 vi mot 1y do nao do thi lic d6 Wsp dong vai trd thir cAp va nguoc lai néu
dién &4p may phét nho hon dién ap may phat kia thi dong vai tro so cap.

R

5

T L

- =] -7 L af o) nl-" )

ACB, == = (K_J_n"—d'“”.
|

EXK K

3

Hinh 1.9: N¢i day can bang cho hai may phéat phia xoay chiéu.

1.3. Cac phwong phap phén chia cong suat tac dung kinh dién

1.3.1. Phwong phap thay déi tham sé cho truéc bang viéc dich dic tinh tinh
Pic tinh tinh dugc dich song song véi nhau khi céng suat ting tir P,

sang P, diém lam viéc s& chuyén tir A sang B (Hinh 1.20)
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Hinh 1.20: Phan chia tdi bang phirong phdp dich dic tinh tinh.

Thao tac nay thuc hién nho tic dong vao dong co trg dong
(servomotor) dé thay ddi lugng dau dua vao diesel. Khi ting cong suét, tan sb
luéi trong trudng hop nay da thay doi (giam) tir f, xudng f,, d6 cang cua dac
tinh khong d6i ( cac duong 1//1, 2//2, 3//3). Trong tram phét, viéc tan so ludi
thay doi (tat nhién 1a trong pham vi cho phép) khi thay dbi céng suat 1a diéu
khéng mong mudn va day 1a nhuoc diém cua phuong phap.
1.3.2. Phwong phap chi t¢

Phuong phap nay dung mot may lam cha (Master) cdc may con lai
dong vai tro to (Slave). Tinh tién dic tinh cua céc Slave theo Master toi diém
lam viéc tng véi cong suat méi P,. Phuong phap nay can lya chon may chu
phai c6 dac tinh ngoai “ctrng”. Hinh 1.21 trinh bay viéc dich dac tinh theo
phuong phéap nay. O day, tan s6 ludi ciing bi thay doi, f, giam di so voi diém
f, khi cong suat con nho. Viéc giam tan sé nam trong pham vi cho phép. Thuc
chat ciia phuong phap nay 1a thay ddi tham sé cho bo diéu tc nho tac dong

V&l servomotor.
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Hinh 1.21: Phan chia tdi bang phirong phdp chii t6.
1.3.3. Phuong phap tinh tién dic tinh v6i nhau nhung véi tan s6 = const

Pic tinh duoc tinh tién voi nhau nhung phai dam bao diém lam viéc
méi P, phai gitt duoc tan s6 f = const. Trudng hop nay ciing 1a viéc thay doi
tham sb cho trudc nhung gia s6 16n hon réat nhiéu so véi hai truong hop trén
va nhu vay diéu toc phai c¢6 khoang diéu chinh rong vi thuc chat phai tao
duogc tan so T, rat Ion. Hinh 1.22 trinh bay phuong phap diéu chinh vai tan s6
f khong d6i khi tram phat ting tir Py 18n P,.

f &

-

0 LA F P

Hinh 1.22: Phan chia tdi bang phirong phdp tinh tién déc tinh ngoai

nhung véi tan so f=const
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Chwong 2. VI PIEU KHIEN PIC
2.1. Khai quat chung vé vi diéu khién PIC

PIC 1a viét tat cua “Peripherial Interface Controller - bd diéu khién
ghép nbi thiét bi ngoai" do hng Genenral Instrument dat tén cho vi diéu khién
dau tién cua ho: PIC1650 duoc thiét ké dé dung lam céc thiét bi ngoai vi cho
vi diéu khién CP1600. Vi diéu khién nay sau d6 duoc nghién ctru phat trién
thém va tir 46 hdnh thanh non diing vi diéu khién PIC ngay nay.

Hién nay trén thi trudng co rat nhidu ho vi diéu khién nhu 8051,
Motorola 68HC, AVR, ARM,... Ngoai ho 8051 dugc huéng dan mot cach cin
ban & moi truong dai hoc, ban than ngudi viét d6 chon ho vi diéu khién PIC
dé md rong von kién thirc va phat trién cac ing dung trén cong cu nay véi Cac
nguyén nhan sau:

Ho vi diéu khién nay c6 thé tim mua dé dang tai thi truong Viét Nam,
gia thanh khéng qua dit, c6 day du cac tinh ning ciia mot vi diéu khién khi
hoat dong ddc 1ap, 13 mot su bod sung rat tét vé kién thirc ciing nhu vé Gng
dung cho ho vi diéu khién mang tinh truyén théng: ho vi diéu khién 8051.
Hién nay tai Viét Nam ciing nhu trén thé giéi, ho vi diéu khién nay duogc st
dung kha rong rédi. Piéu nay tao nhiéu thuan loi trong qua trinh tim hiéu va
phat trién cac ung dung nhu: $6 luong tai ligu, $6 lugng cac ung dung,duoc
phat trién thanh cong, dé dang trao d6i, hoc tap, dé dang tim dugc sy chi dan
khi gap kho khan,...Su hd tro cia nha san xuit vé trdnh bién dich, cac cong
cu lap trinh, nap chuong trinh tir don gian dén phuc tap,...Cac tinh ning da
dang cua vi diéu khién PIC, va cic tinh ning nay khong ngimg duoc phat

trién.
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2.1.1. Kién trlc PIC

Harvard Von - Neumann
Data [<— <—>| Program Program
CPU memory CPU and data
memory

Hinh 2.1: Kién tric Havard va kién tryc Von-Neuman

CAu trac phan ctmg ctia mot vi diéu khién duoc thiét ké theo hai dang
kién trac: kién trac Von Neumann va kién trac Havard.

Tb chic phan cimg ciia PIC duoc thiét ké theo kién trac Havard. Diém
khac biét giita kién trac Havard va kién tric Von-Neumann 14 c4u triic bo nhé
dit liéu va bo nhé chuong trinh. Dbi véi kién tric Von-Neumann, by nhé dir
liéu va bo nhé chwong trinh nim chung trong mdt bo nhé, do d6 ta co thé to
chire, can ddi mot cach linh hoat bd nhé chuong trinh va bd nhd dit liéu. Tuy
nhién diéu nay chi c6 ¥ nghia khi téc d6 xir li cia CPU phai rat cao, va véi
cdu trlic 46, trong cing mot thoi diém CPU chi ¢ thé tuong tac voi bo nhd dix
liéu hoac bd nhd chuong trinh. Nhu vay co thé noi kién trac Von-Neumann
khong thich hop véi cu tric cia mot vi diéu khién. Déi vai kién trac Havard,
bd nhd dir liéu va bd nhd chuong trinh tach ra thanh hai bd nhd riéng biét. Do
d6 trong cuing mdt thoi diém CPU c6 thé twong tac voi ca hai bo nhd, nhu vay
tdc do xur 1i cia vi diéu khién duoc cai thién dang ké. Mot diém can chi y nita
1a tap 1énh trong kién tryc Havard c6 thé dugc t6i wu tiy theo yéu cau kién
tric cua vi diéu khién ma khong phu thudc vao cau tric dit liéu. Vi dy, d6i voi
vi diéu khién ding 16F, d¢ dai 1énh ludn 1a 14 bit (trong khi dit liéu dugc to
chtrc thanh ting byte), con ddi voi kién trac Von-Neumann, d dai 1énh ludn

1a boi s6 cua 1 byte (do dir lidu dugc t6 chirc thanh timg byte). Pac diém nay
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dugc minh hoa cu thé trong hinh 2.1.

Nhu d4 trinh bay & trén, kién trGc Havard 1a khai niém méi hon so véi
kién tric Von-Neumann. Khai niém nay dugc hinh thanh nham cai tién toc do
thuc thi ctia mot vi diéu khién. Qua viée tach roi bé nhé chwong trinh va bo
nhd dir liéu, bus chuong trinh va bus dit liéu, CPU c6 thé cling mdt 10c truy
xudt ca bd nhé chuong trinh va bd nhd dir liéu, gilp ting toc do xur li cua vi
diéu khién 1én gap d6i. Pong thoi cau trac 1énh khong con phu thude vao cau
tric dir liéu nita ma c6 thé linh déng diéu chinh tiy theo kha ning va toc do
cta timg vi diéu khién. Va dé tiép tuc cai tién tbc do thuc thi 1énh, tip 1énh
cta ho vi diéu khién PIC dugc thiét ké sao cho chiéu dai m& 1énh lubn cb
dinh (vi du ddi voi ho 16Fxxxx chiéu dai ma 1énh ludn 14 14 bit) va cho phép
thuc thi 1énh trong mot chu ky ctia xung clock ( ngoai trir mot s truong hop
dac biét nhu 1énh nhay, 1énh goi chuong trinh con ... can hai chu ky xung
d6ng hd). Piéu nay c6 nghia tip 1énh cta vi diéu khién thudc cau trac Havard
s& it 1énh hon, ngan hon, don gian hon dé dap Gng yéu ciu ma hda 1énh bang
mot s6 lwong bit nhat dinh. Vi diéu khién dugce t6 chire theo kién trac Havard
con duoc goi 1a vi diéu khién RISC (Reduced Instruction Set Computer) hay
vi diéu khién co tap 1énh rat gon. Vi diéu khién dugc thiét ké theo kién triic
Von-Neuman con duoc goi 13 vi diéu khién CISC (Complex Instruction Set
Computer) hay vi diéu khién c6 tap 1énh phtrc tap v ma 1énh cua n6 khdng
phai 13 mot s6 ¢b dinh ma ludn 13 boi s6 cua 8 bit (1 byte).

2.1.2. Pipelining

Pay chinh 1a co ché xt 1i 1énh cta cac vi diéu khién PIC. Mot chu ky
1énh cua vi diéu khién s& bao gdm 4 xung clock. Vi du ta sir dung oscillator c6
tan s6 4 MHZ, thy xung 1énh s& c6 tan s6 1 MHz (chu ky 1énh sé& 1a 1 us). Gia

str ta cO mdt doan chuong trinh nhu sau:
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1. MOVLW 55h
2. MOVWF PORTB
3. CALL SUB_1
4. BSF PORTA,BIT3
5. instruction @ address SUB_1
O day ta chi ban dén qui trinh vi diéu khién xtr li doan chuong

trinh trén théng qua timg chu ky 1énh. Qua trinh tron s€ duoc thuc thi nhu

Sau.
I 1 e (%) 174 (I
A, tADVL N £5- | Fetckd Seerire]
Z. w0 F FORTE Teloh: Copundes
3 CALL SUR_A Fatr Fermtal
4. 2ZF PORTS, D72 (Foreec HOP) Fenchd Fizh
., nEruction i adoress sUE | Fech SLE | [IExzcul=3UE |

-stonSUBE 1+

Al matruminna ar2 2nglz my iz ecept ok @ny precram alenches Thesetake ton my s snte ke tatnn
iesbucions s Tuestec” fion e apzinz eehilz lbe e ezlraclion iz berg f2loiec ang e erecaled

Hinh 2.2: Co ché pipelining
TCYO0: doc Iénh 1
TCY1: thuc thi Iénh 1, doc 1€nh 2
TCY?2: thuc thi 1énh 2, doc 1€nh 3
TCY3: thuc thi Iénh 3, doc 1énh 4.

TCY4: vai 1énh 4 khdng phai 1a 1énh s€ duoc thuc thi theo qui trinh thuc
thi cta chuong trinh (Iénh tiép theo dugc thuc thi phai 1a 1énh dau tién tai label
SUB_1) nén chu ky thuc thi 1énh nay chi duoc ding dé doc 1énh dau tién tai
label SUB_ 1. Nhu vay c6 thé xem 1énh 3 can 2 chu ky xung clock dé thyc thi.

TCY5: thuc thi 1énh dau tién cia SUB_1 va doc 1énh tiép
theo cua SUB_1.

Quaé trinh nay duoc thuc hién twong tu cho cac 1énh tiép theo cia
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chuong trinh. Thong thuong, dé thuc thi mot 1énh, ta can mot chu ky 1énh dé
goi 1énh d6, va mot chu ky xung clock nita dé giai ma va thuc thi 1énh. Véi co
ché pipelining duoc trinh bay & trén, modi 1énh xem nhu chi duoc thuc thi
trong mot chu ky Iénh. Ddi voi cac 1énh ma qua trinh thyc thi n6 1am thay d6i
gia tri thanh ghi PC (Program Counter) can hai chu ky 1énh dé thuc thi vi phai
thuc hién viéc goi 1énh ¢ dia chi thanh ghi PC chi t6i. Sau khi d6 xac dinh
dung vi tri 1énh trong thanh ghi PC, mdi 1énh chi can mét chu ky 1énh dé thuc
thi xong.
2.1.3. Cac dang PIC va cach lra chon vi diéu khién PIC
Cac ki hi¢u ctia vi diéu khién PIC:
PIC12xxxx: d0 dai Iénh 12 bit
PIC16xxxx: do dai Iénh 14 bit
PIC18xxxx: d dai 1énh 16 bit
C: PIC c6 bd nhé EPROM (chi cu 16C84 1a EEPROM)
F: PIC c6 bd nho flash
LF: PIC c6 bo nhd flash hoat dong & dién ap thap
LV: twong tu nhu LF, day 1a ki hi¢u cii
Bén canh d6 mot s6 vi diéu khién c6 ki hi¢u xxFxxx 1a EEPROM, néu
ci thém chit A & cubi 1a flash (vi du PIC16F877 1a EEPROM, con
PIC16F877A la flash). Ngoai ra con c6 thém mot dang vi diéu khién PIC méi
1a dsPIC. O Viét Nam phd bién nhat 13 cac ho vi diéu khién PIC do héng
Microchip san xuat. Cach lua chon mot vi diéu khién PIC phu hop: Trudc hét
can cha ¥ dén sé chan cua vi diéu khién can thiét cho ing dung. C6 nhiéu vi
diéu khién PIC véi s6 luong chan khac nhau, tham chi c¢6 vi diéu khién chi c¢6
8 chan, ngoai ra con cd cac vi diéu khién 28, 40, 44, ... chan.
Can chon vi diéu khién PIC c¢6 bo nhé flash dé co thé nap xo6a chuong

trinh dugc nhiéu lan hon. Ti€ép theo can cht y dén cac khoi chlrc nang dugc
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tich hop san trong vi diéu khién, cac chuan giao tiép bén trong. Sau cing can
cha ¥ dén bd nhé chuong trinh ma vi diéu khién cho phép.

Ngoai ra moi thong tin vé cach lwa chon vi diéu khién PIC c6 thé duge tim
thiy trong cudn séch “Select PIC guide” do nha san xuat Microchip cung cap.
2.1.4. NgOn ngir lap trinh cho PIC

Ngo6n ngit 1ap trinh cho PIC rat da dang. Ngon ngi 1ap trinh cip thap c6
MPLAB (duogc cung cAp mién phi boi nha san xuit Microchip), cdc ngdn ngir
lap trinh cdp cao hon bao gom C, Basic, Pascal, ... Ngoai ra con c6 mot sb
ngdn ngir lap trinh duoc phat trién danh riéng cho PIC nhu PICBasic,
MikroBasic,...

2.1.5. Mach nap PIC

Pay ciing 1a mot dang san pham rat da dang danh cho vi diéu khién PIC.
C6 thé st dung cac mach nap dugc cung cdp boi nha san xuat 1a hing
Microchip nhu: PICSTART plus, MPLAB ICD 2, MPLAB PM 3, PRO MATE
II. Co thé dung cac san pham nay dé nap cho vi diéu khién khac thong qua
chuong trinh MPLAB. Diing san pham chinh théng ndy ct uu thé 1a nap dugc
cho tét ca cac vi diéu khién PIC, tuy nhién gia thanh rat cao va thuong gip rat
nhiéu kho khian trong qué trinh mua san pham. Ngoai ra do tinh ning cho phép
nhiéu ché d6 nap khac nhau, con co rat nhiéu mach nap duoc thiét ké danh cho
vi diéu khién PIC. C6 thé so lugc mot s6 mach nap cho PIC nhu sau:

JDM programmer: mach nap nay dung chuong trinh nap Icprog cho
phép nap cac vi diéu khién PIC c6 hd tro tinh ning nap chwong trinh dién ap
thap ICSP (In Circuit Serial Programming). Hau hét cac mach nap déu hd tro
tinh nang nap chuong trinh nay. WARP-13A va MCP-USB: hai mach nap nay
gidng véi mach nap PICSTART PLUS do nha san xuat Microchip cung cap,
tuong thich voi trinh bién dich MPLAB, nghia 1a ta c6 thé truc tiép dung
chuong trinh MPLAB dé nap cho vi diéu khién PIC ma khong can sur dung
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mot chuong trinh nap khéc, chang han nhu ICprog. P16PRO40: mach nap nay
do Nigel thiét ké va ciing kha ndi tiéng.hdng ciing thiét ké ca chuong trinh
nap, tuy nhién ta ciing c6 thé sit dung chuong trinh nap Icprog. Mach nap
Universal cua Williem: day khong phai 1a mach nap chuyén dung danh cho
PIC nhu P16PROA40.

Cac mach nap ké trén ¢6 vu diém rat 1on 1a don gian, ré tién, hoan toan
c6 thé tu ldp rap mot cach dé& dang, va moi thong tin vé so do mach nap, cach
thiét ké, thi cong, kiém tra va chuong trinh nap déu dé dang tim dugc va
download mién phi thong qua mang Internet. Tuy nhién cdc mach nap trén cé
nhuge diém 14 han ché vé s vi diéu khién duoc hd tro, bén canh d6 mdi mach
nap can duoc sir dung v6i mot chuong trinh nap thich hop.

2.2. Gi6i thi¢u vé PIC 16F87XA
2.2.1. Ho PIC 16F87XA
* Ho cta PIC 16F87XA bao gom:
e PIC 16F873A
e PIC 16F874A
e PIC 16F876A
e PIC 16F877A
* Chtc nang CPU
e Kha nang thyec thi cao.
e Vi 35 cau lénh don.
e Tat ca cic cau 1énh 12 mot chu ky 1énh trir mot mot s6 cau 1énh 1a
hai chu ky 1é€nh.
e Tbc do xir ly: DC - 20MHz dau vao xung dong hd va chu ky 1énh
la 20ns.
e Khodng gian by nhd chuong trinh Flash 1a 8K.
e Khong gian bd nhé RAM 1a 268 Byte.
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Khong gian bd nh¢ EEPROM la 256 Byte.

* Céc chan tuong thich

Kha ning ngat bao gdm 14 (ngat trong/ngat ngoai/ ngat ngudn).
Co 8 thanh ghi stack.
Ché d9, truc tiép, gian tiép, dia chi hoa.
Reset khi bat ngudén (POR).
Timer d¢ém khi c6 ngudn va bat dau khoi tao cho timer.
Thiét bi bam gid watchdog né & bén trong chip, kha ning dao
dong dang tin cay.
Ma bédo v€ c6 chuong trinh.
Sleep ché d6 nghi khi c6 ngudn nudi.
C6 thé tuy chon dao dong.
Nguon thap toc do cao, cong nghé CMOS FLASH/EEPROM.
C6 kha niang chéng nhiéu.
B vi xtr Iy doc/ ghi truy xudt tir bd nhé chuong trinh.
Dai dién ap hoat dong tur: (2.0 = 5.5)V.
Dong hoat dong: 25mA.
Pham vi nhiét d¢ cho phép.
Kha ning tiéu thu dién thap.
o <2mA loai @ 5V, 4 MHz.
o 20u Aloai @ 3V, 32kHz.

* Tinh nang thiét bi ngoai vi

Timer O: 8-bit timer/counter.
Timer 1: 16-bit timer/counter c6 kha ning dém trong qua trinh
nghi.

Timer 2: 8-bit timer/counter v&i 8 bit thoi gian dau thanh ghi.
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Hai ché do chup, hai ché do so sanh va hai ché d6 bam xung.
- Capture 16 bit.
- Compare 16 bit.
- PWM 10 bit,

* Churc nang chan tuong tu

10 bit analog trong d6 c6 8 kénh chuyén doi.

Reset trong mot khoang thoi gian.

* Chutrc nang dac biét cua vi diéu khién.

Bo nhd Flash cé thé ghi/xoa t6i trim nghin lan.

Bo nhé ndéi EEPROM - ¢6 thé ghi/ x6a t6i 1 triéu lan.

Dt li¢u dugc duy tri > 40 nam.

C6 thé ty 1ap trinh lai chuong trinh diéu khién.

Ngudn 5V trong mach 1ap trinh néi tiép.

Watchdog timer dé ting do tin cy cho sy hoat dong ctia on-chip.
Bao vé ma hoa cho chuong trinh.

Ché d6 Sleep tiét kiém ning luong.

Tuy chon dao dong.

In - Circuit Debug (ICD) qua hai chan.
* Cong nghé CMOS.

Pién 4p nho, toc do cao.

Pay du chiic niang.

Dién ap hoat dong tir (2.0+5.5)V.
Dai nhiét 40 rong.

Tiéu thy dién nang thép.

D6 4n chira cac thong tin vé céc chip sau:

PIC 16F873A
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e PIC 16F874A
e PIC 16F876A
e PIC 16F877A
Pic 16F873A va 16F874A 1a thiét bi 28 chan, trong khi d6 PIC
16F876A va PIC 16F877A 14 thiét bi 40 chan. Tét cac thiét bi trén déu thuge
ho 16F87XA.Vai nét vé vi diéu khién PIC:
e PIC 28 chan thi ¢6 3 cong vao ra, trong khi d6 PIC 40/44 c6 5
cong vao ra.
e PIC 28 chan cé tat ca 14 ngat trong khi d6 PIC 40/ 44 chan c6 15
ngét.
e PIC 28 chan la thiét bi c6 4 chan chuyén d6i A/D. Trong khi do
PIC 40/44 c6 8 chan.
2.2.2. T6 chirc b nhé
T6 chtrc bd nhé co 3 khdi bd nhd trong thiét bi 16F87XA. Chuong
trinh bo nhd va dit liéu bo nhd c6 cac bus tach roi chinh vi vy c6 thé truy cap
dong thoi va rat chinh xac cac doan chuong trinh.
2.2.3. B0 nhé chwong trinh
PIC 16F877A 1a mot thiét bi c¢6 13 bit chuong trinh counter c6 kha ning
Iuu trit 1a 8K word x 14 bit. PIC 16F877A la thiét bi c6 8K words x 14 bits
khong gian by nh¢ Flash, trong khi d6 PIC 16F876A/874A chi c6 4K words
x 14 bits. Truy nhap dia chi theo quy luat sau.Vector Reset c6 dia chi 1a 0000h

va vector ngat c¢6 dia chi 1a 0004h.
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2.2.4. B§ nhé dir liéu

Dt li€u nhé duge chia thanh cac thanh ghi voi cac thanh chira khac
nhau. Cac thanh ghi c6 dia chi cao nhat 1a 7Fh(128 bytes). Viéc truy xuét céc
thanh ghi & vi tri thdp danh riéng cho cach truy cap gian tiép

RP1: RPO | Thanh ghi
00 0
01 1
10 2
11 3

Bang 2.6: Bang thanh ghi

2.2.4.1. Thanh ghi trang thai

Thanh ghi trang thai chtra cac két qua cia cac cau lénh s6 hoc cua
ALU, trang thai Reset va thanh ghi lya chon cac bit dir li¢u nhé. Thanh ghi
trang thai c6 thé chi két qua cua cac ciu 1énh, bang bat ki thanh ghi nao. Néu
thanh ghi trang thai 1a dich véi nhitng cau 1€nh dnh hudng té1 Z, DC hoac bit
C, thi 3 bit nay c6 kha ndng v6 hi€u hoa thanh ghi. Nhitng bit nay c6 kha nang
thiét 1ap hodc xoa theo ¥ mudn. Hon nira TO va PD khong phai 1a bit ghi, boi
vay nén két qua ctia cau lénh v6i thanh ghi trang thai tir dich c6 khac véi du

dinh. D1a chi (03h, 83h, 103h, 183h).

RWW-0  RW-0  RW-D R R-1 RIW-x  RM-X  RIWX

| wme | me1 [ R0 | O | PO z DC c |
it 7 bit 0
Bit 7

IRP: Bit lia chon thanh ghi(sir dung cach dinh dia chi gian tiép)
1 = Bank 2,3(100h - 1FFh)
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0 = Bank 0,1( 00h - FFh)

Bit 5-6

RP1: RPO: Bit lya chon thanh ghi(str dung cach dinh dia chi truc tiép)

11 = Bank 3(180h - 1FFh)

10 = Bank 2(100h - 17Fh)

01 = Bank 1(80h - FFh)

00 = Bank 0(00h - 7Fh)

Bit4

TO : Time- out bit

1 = Sau khi bat ngudn, ciu 1énh CRTWDT hodc cdu 1énh SLEEP.

0 = WDT time-out xay ra.

Bit 3

PD: Bit nguén tat

1 = Sau khi c6 nguén hoac c¢6 cau Iénh CLRWDT.

0 = Thuec thi béi cau 1énh SLEEP.

Bit 2:

Z: Bit khdng

1 = La két qua cua sd hoc hodc hoat dong logic 1a khong.

0 = La két qua cua s6 hoc hodc hoat dong logic 1a khac khong.

Bit1

DC: Digit carry/borrow bit (ADDWF, ADDLW, SUBLW, SUBWF)

1 = Co tir bit thir 4 bac thap

0 = Khong cd tir 4th bit bac thip

Bit 0

C: Carry/borrow bit ( v&i cac cau 1énh ADDWF, ADDLN, SUBLW,
SUBWEF)

1 =Cobco
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0 = Khong co
2.2.4.2. Thanh ghi OPTION_REG

Thanh ghi OPTION REG Ila thanh ghi doc va ghi, véi céc chirc nang
diéu khién bit toi cach dia cdu tao cho TMRO, INT ngét ngoai. Dia chi (81h,

181h)
RMW-1 RAW-1 RAN-1 RAN-1 RAN-1 RAN-1 RAW-1 RAW-1
REPLU | INTEDG TOCS TOSE PSA pPs2 PS1 Ps0
bit 7 bit 0
Bit 7

RBPU : Bit cho phép treo portb

1 = Khéng cho phép PORTB.

0 = Cho phép PORTB.

Bit 6

INTEDG: Bit lua chon ngét canh

1 = Ngit véi suon 1én ciia chan RBO/INT.

0 = Ngat v6i suon xudng ciia chan RBO/INT.

Bit5

TOCS:Bit Iya chon ngudn ngit cho TMRO.

1 = Truyén trén chan RA4/TOCKI.

0 = Cau lénh bén trong chu ky dong hd.

Bit4

TOSE: TMRO Source Edge Select bit.

1 = Ting dan néu co su chuyén tiép tir cao téi thap trén chan
RA4/TOCKI.

0 = Tang dan néu c6 sy chuyén tiép tir thip t6i cao trén cac chan
RA4/TOCKI.

Bit 3
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PSA: Bit s6 chia.
1 = Prescaler dugc gan cho WDT.

0 = Preascaler dugc gan cho modun Timer0.

Bit | TMRO | WDT
Value | Rate Rate
000 1:2 1:1
001 1:4 1:2
010 1:8 1:4
011 1:16 1:8
100 1:32 | 1:16
101 1:64 | 1:32
110 1:128 | 1:64
111 | 1:256 | 1:128

2.2.4.3. Thanh ghi INTCON
Thanh ghi INTCON 1a thanh ghi doc va ghi, ma n6 chtta dyng kha

nang cho phép va thiét 1ap co nhd. Khi c6 su ¢b tran TMRO, RB sy thay doi

bai cac chan cho phép ngit ngoai 1a RBO/INT. Dia chi cia thanh ghi (0Bh,

8Bh, 10Bh, 18Bh).

CRWO RWO0

RW-0 RW-0

RAW-0 RAW-0 RW-0 RIW-X
| GE | PEIE | TMROIE | INTE RBIE | TMROIF INTF RBIF
bit 7 bit 0

Bit7

GIE: Bit cho phép ngit toan cuc (Global Interrupt Enable bit).
1 = Cho tét ca 1a cho phép ngit.

0 = Khong cho phép tat ca la ngit.

Bit 6

PEIE: Bit cho phép ngit ngoai.
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1 = Tat ca cc ngét ngoai 1a & murc cho phép.

0 = T4t ca cac mirc ngoai & murc khong cho phép.

Bit5

TMROIE: TMRO bit cho phép ngit khi c6 tran.

1 = Cho phép ngit TMRO.

0 = Khong cho phép ngit TMRO.

Bit4

INTE: Cho phép ngat ngoai.

1 = RBO/INT cho phép ngat ngoai.

0 = RBO/INT khéng cho phép ngit ngoai.

Bit 3

RBIE: Port RB thay d6i bit cho phép ngit.

1 = Cho phép port RB thay dbi ngit.

0 = Khong cho phép port RB thay doi ngit.

Bit 2

TMROIF: Co ngit khi tran

1 = Thanh ghi TMRO c0 tran.

0 = Thanh ghi TMRO khong c0 tran.

Bit1

INTE: RBO/INT co ngit ngoai.

1 = RBO/INT xay ra khi ngt ngoai.

0 = RBO/INT khong xay ra khi ngat ngat ngoai.

Bit 0

RBIF: Port RB bit thay d6i co ngat.

1 = Thay d6i trang thai trong nhiing chan RB7: RB4, mot diéu kién
khong thich hop s& dua t6i cac chan. Viéc doc PORTB s& cham dat diéu kién
khong thich hop cho phép chan bj xo4 (bi x04 bdi phan mém).
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0 = Khong thay ddi trang thai cac chan RB7: RB4.
2.2.4.4. Thanh ghi PIE1

Thanh ghi PIE1 chta cac bit cho phép ngat cho thiét bi ngoai vi. Pia
chi 8Ch.

RW-0  RW-0  RWO  RWD RW-0  RW-D  RW-D  RW-
| PsPE™ | ADE | RCIE | TXE ssPIE | ccP1iE | TMR2IE | TMRIIE
bit 7 bit 0
Bit 7

PSPIE: Port doc/ghi song song bit cho phép ngit.
1 = Cho phép doc/ghi ngit.

0 = V6 hiéu hoa doc/ghi ngat.

Bit 6

ADIE: chuyén dbi A/D cho phép ngit.

1 = Cho phép bd chuyén d6i A/D.

0 = Khong cho phép bo chuyén doi A/D.
Bit5

RCIE: USART cho phép nhan ngit.

1 = Cho phép USART nhan ngit.

0 = Khong cho phép USART nhén ngit.
Bit4

TXIE: USART cho phép truyén ngit.

1 = Cho phép truyén ngit.

0 = Khong cho phép truyén ngit.

Bit 3

SSPIE: Cho phép ngit tuan tu.

1 = Cho phép ngit.

0 = Khong cho phép ngit.
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Bit 2

CCP1IE: CCP1 cho phép ngat.

1 = Cho phép CCP1 ngit.

0 = Khong cho phép CCP1 ngit.

Bitl

TMR2IE: TMR2 t61 PR2 Match Enable bit.

1 = Cho phép ngat khi TMR2 = PR2.

0 = Khong cho phép ngat khi TMR2 = PR2.

Bit0

TMRL1IE: TMRL1 cho phép khi tran.

1 = Cho phép TMR1 tran khi ngat.

0 = Khong cho phép TMR1 tran khi ngat.
2.2.4.5. Thanh ghi PIR1

RAW-D  RMW-D R0 R-0 RW-0 RWD  RW-D  RWD
psPiF | aDiF | RoF TXF | ssPiF | cceuF | TMR2IF | TMRIIF
bit 7 bit 0
Bit 7

PSPIF: Port doc/ghi song song bit c& ngit.
1 = Hoat dong doc hodc ghi thao tac co thé xay ra.
0 = Khong doc hodc ghi di xuat hién.

Bit 6

ADIF: A/D chuyén doi bit cd ngit.

1 = A/D chuyén d6i toan bo.

0 = A/D chuyén d6i khong toan bo.

Bit5

RCIF: USART bit co ngét thu.

1 = Bo dém USART thu day.

0 =B0 dém USART thu tréng.
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Bit4
TXIF: USART bit ¢ ngét phat.
1 = Bo dém truyén USART trong.
0 = B dém truyén USART day.
Bit 3
SSPIF: Port dong b theo chu ky bit c& ngit.
1 = SSP diéu kién ngit c6 xuat hién va dugc x6a bdi phan mém. Piéu
kién s& thiét 1ap bit:
N SPI - Phat/nhan da xay ra.
[ I°C Slave - Truyén/nhan di xay ra.
1 I°C Master
0 = Khéng c6 SSP diéu kién ngit ndo xay ra.
Bit 2
CCP1IF: CCP1 bit cd ngit.
Modun Capture :

1 =TMRI thanh ghi Capture xay ra (dugc xoa béi phan mém).
0 = khong xay ra.
Modun Compare:

1 = TMR1 thanh ghi Compare.

0 = Khong xay ra.
Mo6dun PWM:

Str dung trong modun

Bit 1

TMR2IF: TMR2 tir PR2 xay ra véi bit co ngit.
1 = TMR2 tir PR2 (x04 boi phan mém).

0 = TMR2 tr PR2 khong x4y ra.

Bit 0
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TMRI1IF: TMR1 bit c& ngit tran.

1 = TMR1 thanh ghi khi cé tran.

0 = TMRL1 thanh ghi khéng tran.

2.2.5. C4c port vao/ra

Tat ca cac chan vao ra cia tat ca cac port 1a da hop bao gdm chirc ning
cong hai chiéu va véi tinh nang cua thiét bi ngoai vi trén chip. Khi cac chan
dé muc cho phép thi cac chan d6 khong & ché d6 vao/ra.
2.2.5.1. PortA va thanh ghi TRISA

PortA 1a mot dai 6-bit, 1 cong hai chiéu. Tuong tmg huéng dit liéu cua
thanh ghi 1a TRISA. Pé bit TRISA(=1) s& cho twong tng chan PORTA 1a dau
vao (dit ¢ dau ra diéu khién tuwong ung mot ché do dién trd cao). Xoa bit
TRISA (=0) sé& cho twong tmg chan PORTA 13 dau dau ra(dit noi dung cia
chdt dau ra trén chan duoc chon).

Viéc doc PORTA dé biét dugce tinh trang cua cac chan, khi ghi n6 s€
ghi vao bd chdt. Hoat dong ctia thanh ghi 1a doc - stra- ghi. Boi vy, ghi t6i
cong nhimg chan d6 1a doc, gia tri dugc chuyén d6i va sau d6 ghi cho bo chét.

Chan RA4 13 chan da hop v6i Timer0 dau vao xung clock tir d6 tré thanh
chan RA4/TOCKI. Chan RA4/TOCKI 1a dau vao Schmitt Trigger va dau ra open-
drain. T4t ca cac chan PORTA c6 dau vao muic TTL va dau ra COMS.

TAt ca cac chan PORTA 1a da hop véi dau vao tuong tu. Hoat dong ctia
cac chan co thé ¢ ché do thiét lap/xod diéu khién thich hop véi cac bit
ADCCONI va/hodc tat ca cac thanh ghi CMCON.

Thanh ghi TRISA diéu khién hudng ctia cic chan port khi chiing duoc

sir dung dau vao la twong tu.Chi y: Reset khi c6 ngudn
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Bang 2.10: Churc nang PORTA

. Bbo
Name Bit# Churc nang
nho
RAO/ANO Bit0 | TTL |Pau vao/ra hoic dau vao tuong tu
RA1/AN1 Bitl | TTL |DPau vao/ra hoic diu vao tuong tu
) Pau vao/ra hodc dau vao tuong tu hoac
RA2/AN2/Vgree/CVree | Bit2 | TTL
VREF_hOéC CVREF.
) Pau vao/ra hodc dau vao tuong tu hoac
RA3/AN3/Vree+ Bit3 | TTL
VRer+
] Pau vao/ra hoic dau vao ngodi cia
RA4/TOCKI/C10UT | Bit4 | TTL .
clock voii Timer0O hoac so sanh dau ra.
RAS5/AN4/SS/C20UT | Bit5 | TTL | Pau vao/ra hoic dau vao tuong tu

Chu giai: TTL = Pau vao TTL, ST = Pau vao Schmitt Trigger

Bang 2.11: Dia chi thanh ghi PortA

Valus on: Value on
Address| Mame | Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bitd - | all ather

POR, BOR

Resets

i ' H H H
{5h PORTA — — RAS | R&4 | RA3 | RAZ | RAY RAD |--0x 0000 --0u 0000
8sh TRISA — —  [PORTA Data Direction Register --11 1111 --11 1111
SCh CMCON | C2OUT | C10UT | C2INV | CIINY | CIS Ch2 CM CMO |oood 6111 0600 6111
90h CVRCON | CVREN |CVROE| CVRR | — | CVR3 | CVR2 | CVR1 | CVRD |oc0- oo0o| soo- ooso
8Fh ADCONT [ ADFM | ADCS2 [ — — | PCFG3 | PCFG2 | PCFGY | PCFGO |06-- 0000 | 00-- 0000

Chu y: x = Khong hiéu, u = Khong chon, - = Khong doc tai vi tri nay.
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2.2.5.2. PortB va thanh ghi TRISB

Port B 1a mot dai 8 bit. TRISB 1a thanh ghi truc tiép dit liéu twong tmg,
set bit TRISB =1 s& tao cho chan twong tmg ctia port B mot dau vao (Dit ¢
dau ra diéu khién twong tmg mot ché do dién trd cao). Xoa bit TRISB = 0 s&
tao & dau ra tuong ung Port B mdt dau ra (Tao noi dung cua dau ra chét trén
chan da lya chon).

C6 3 dau cia portB 1a mot da hop v6i mach vao g& réi va chuong trinh
dién ap thap co chirc niang: RB3/PGM, RB6/PGC va RB7/PGC.Mdi dau cua
portB ¢6 khuyéch dai dong bén trong. Mot bit diéu khién don co thé khoi
dong tat ca cac su tang do. Diéu nay dugc thyc hién bdi viéc xod bit RBPU
(thanh ghi OPTION REG ) Su ting yéu tu dong bi cat khi ddu cta port duoc
quy dinh nhu mdt dau ra. Su tang nay bi vo hi¢u hoa khi reset c6 nguén.

Bdn dau cia portB, RB7+RB4 ¢6 mot dic diém cia ngat thay doi. Chi
mot dau quy dinh nhu dau vao c6 thé lam cho ngat nay xay ra (Pau
RB7:RB4 quy dinh nhu mot dau ra tir su so sanh ngit thay dbi). Nhimg dau
vao RB7-+ RB4 duogc so sanh véi gia tri cti duoc chdt & trén dau doc cii cua
portB. Su khong khép dau ra cia RB7:RB4 duge OR v6i nhau dé phat ra ngat
thay d6i port RB véi bit cd RBIF (thanh ghi INTCON).

Su ngat nay c6 thé khoi dong thiét bi tir qua trinh nghi. Nguoi sir dung,
trong mot thiét bi ngat thong thuong co thé xoa ngat theo nhiing cach sau day:

- MBJi su doc hoic su ghi cia cong s& két thic diéu kién khong khop.

- Xo4 bit co RBIF.

Mot diéu kién khong khép sé tiép tuc set bit co RBIF. Poc portB s& két
thuc diéu kién khong khdp va cho phép bit cd RBIF dugc x6a.

Pic diém cua ngét thay doi dé cap dén su hoi phuc lai hoat dong trén

cac cong va hoat dong & portB chi duoc dung cho tinh ning ctia ngit thay doi.
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Su kiém soat ctia port khong dugc d& cap trong khi sir dung tinh ning ngit
chuyén mach.
Tinh ning cta mach ngat khong khop ndy v6i phan mém tao 1én sy

tang trong 4 chin ndy cho phép d& dang dudng truyén dén mot phim sd va

lam cho no c6 thé hoi phuc lai hoat dong cta cong.

oo
1=l =
REFM 4 E| Weak =EPY Weak
P eurus |_ Full-up
Data Latch Data Latch
Diata Bus - a | Data Bus D =
- (] pin“'
o pint WR Port —
WIR Port o — F = CK Ty
A TRIS Latch
TRIZ Latch [ a
1 - “ TTL WR TRIS TT
7 WRITRIS | L
WR TRIZ . input %, = et i
CH Ty Buffer Buifer a ffST
[ —— |_. uffer
=D TRIS )
h
RD TRIS =1 == D |l—a
el
RD Port
Set REIE EN a1
RDPort | =t F, | |
- =S
- o | g B
REQVINT a0 =
RB3IPGEM From cther ort
RET:RB4 pins EM '
c--,..r it Trigper . az
oD, Traes =D Fart RET-RBE
n Serial Pregramming Mode
Hote 1: 1o pins hiave giode protaction 1o WoD and VsSs
2° To enable wess pull-ups, Sat the appropriats TRIS Note 1: & pins have diode protection to Yoo and Was.
> To S HUpE. the Y 5
bt = = ¥ = - 2: To enable weak pullups, set the appropriate T?I'=
bit[s) and clear the REFU bl (OFTION_REG=T=>). B} and ciear the REPU b (OFTION, REB<T>

Hinh 2.11: So d6 khoi cdc chdan RBO-RB3 va RB4 - RBT.
2.2.5.3. PortC va thanh ghi TRISC

Port C 1a mot dai 8 bit, cong 2 chiéu. Thanh ghi chua dit liu truc tiép
tuong tng 1a TRISC. Set bit TRISC =1 s& tao trén chan cua portC mot dau
vao (Pat & dau ra mot ché do dién trd cao). Xoa bit TRISC = 0 s& tao ra cho
chan tuong tng cua portC mot dau ra (Pat ndi dung cia dau ra va chét & cuc
da lya chon). PortC 1a mot da hop véi mot vai chirc nang ctia thiét bi ngoai vi
. Nhitng chan cua portC c6 mot bd dém dau vao Schmit Trigger.

Khi I°C dugc cho phép portC c6 thé duge tao 1én véi mic I°C binh
thuong hodc véi mic SMBus bang viée dung bit CKE. Khi ma chiic niang cua
thiét bi ngoai vi cho phép, nén quan tdm trong viéc dinh nghia bit TRISC cho
mdi dau cua portC. Mot s6 thiét bi ngoai vi ghi dé 1én bit TRIS dé tao mot dau
ra trong khi mot ngoai vi khac ghi dé 1én bit TRISC dé tao 1 dau vao. Khi ma
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bit TRIS ghi de 1én b1 anh hudéng trong khi nhiing ngoai vi dugc cho phép,
cau 1énh doc, stra, ghi (BSF. BCF,XORWF) v4i1 TRISC nhu 1a dich nén dugc
tranh. Nguoi ding nén dé cap dén ngoai vi thich hop cho bit TRISC duoc set
ding.

Chu y: PortC duoc st dung trong trong dd an 1am nhiém vu 1a diéu ché

do rong xung, va két no1 vd1 mach dong luc cia Robot.

Port/Peripheral Select® Port/Peripheral Select®
Peripheral Data Out a Voo Peripheral Data Out o
Voo
Diata Bus - | T Voo
——| D Q ) >_||_F‘ ATl D a ::} B
WRPort | bty @ |l 1 ’ WRPort | b o o i
‘Data Latch A 1 Ot Laich
— D Q D Q
WRTRIS| L g — _\'_H o WRTRIS | Wy g
) — !
TRIS Latch 7 ! TRIS Lsich
Ve RD TRIS ]
e Schmitt
mﬁ Schmit Sehmit N/ 5
Trigger Peripheral

Peripheral OE® a D Schmitt
OE® <<] Q D —= Trigger
EMN ith

EN | RD Port
RD Port 1 D” ] S5F Input
Peripheral Input
CKE
. . SSPSTAT=8=
Note 1: /0 pins have dicde protection to Voo and YWes.
2: PortPeripheral Select signal selects between port Maote 1: 1D pins have dicde protection to Voo and Was.
data and peripheral cutput. 2: Port/Peripheral Select signal selects between port data

. o iy 2 - : and peripheral cutput.
3 EE::E:E::: E;iét"iz f;':i_u:" ) I3 ey e =R O 3: Peripheral OE {Qutput Enable] is only activated if

Peripheral Select is active.

Hinh 2.12: So d6 khoi PortC.
2.2.5.4. PortD va thanh ghi TRISD
Port D va TRISD khong c6 trén PIC 28 chan cua thiét bi. PortD 1a 1
port 8 bit v&i b dém vao Schmitt trigger. M&i dau 1a 1 cau hinh riéng biét
nhu mot dau vao hoic ra.
PortD ¢ thé dinh cu hinh nhu mét port vi xir Iy 8 bit (port song song)
bang set bit diéu khién, PSPMODE trong ché d6 nay bo dém dau vao 1a mot TTL.
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Cata Daia Latch
L
WH W Flil'l':”
Port cK Yy
TRIS Latch
— D Q -
WR
TRIS | P.:H—tg_ Schmitt
Triggsr ""-..??,-"r
Inpart
:I Buffer
RD
TRIS
d Q o
EM
RO Pori D‘A
Mote 1: I'D pins have protection diodes to Voo and Ves.

Hinh 2.13: So d6 khéi PortD

2.2.5.5. PortE va thanh ghi TRISE

Port E c6 3 chan (REO/RD/AN5, RE1/WRANG6 va RE2/CS/AN7) la
dau vao hoidc déu,ra.TJhﬁng cai dau nay c¢6 by dém dau vao Schmitt
Trigger.Nhiing chan ciia portE chuyén thanh vao/ra diéu khién khi bit
TSTMODE duoc thiét 1ap. Trong ché do nay ngudi dung phai hiéu mét viéc
1a bit TRISE duoc thiét 1ap va dugc dinh dang nhu mot dau vao sd. Nhu vay
thanh ghi ADCON1 dugc dinh dang 13 déu vao/ra s6. Trong ché do nay bo

dau vao dém la TTL
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£

Data Data Latch
Bus o =] :‘;‘(\. - W
VIR R
150 pinf Y
For: (=% W
TRIS Latch
O L e —
W=
=S CE T Schmitt ,_
Trigger E;
nput b
Buffer
RO -
TRIS
- o o |
EM —
RD Fort >‘:‘
o .
Mote 1: O pins have protection dicdes to Yoo and Was

Hinh 2.14: So do khéi PortE

Thanh ghi TRISE nay ciing diéu khién hoat déng cta port song song.
Chén cta portE 13 da hop véi dau vao tuwong ty. Khi chon mét dau vao tuong
ty, nhitng dau nay s& duoc doc 1a ‘0°. TRISE diéu khién tryc tiép dau RE,
tham chi khi chung dugc st dung nhu mot dau vao twong tu. Nguoi dung khi
can thao tac v&i cac chan twong tu can phai xac dinh 1 dia chi.

Cac chan cta portE c6 thé 1a dau vao twong tu hodc sb. Pic tinh d6 do

nguoi 1ap trinh quy dinh do vady nén khi lap trinh, nguot 1ap trinh phéai khai

bao dia chi tinh, tinh nang ctia chung trén cac thanh ghi

Chu ¥: Reset khi ¢6 ngudn, cac chan dugce dinh dang dau tuwong tu va

docla O
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Chuong 3: NGHIEN CUU THIET KE BQ TU DPONG
PHAN CHIA CONG SUAT TAC DUNG
3.1. Pit van dé

Khi néi dén codng suit cua ludi dién xoay chiéu phai néi dén hai loai
cdng suat: cong suat tac dung P va cong suat khang Q. Cong sut P 1a cong suat
sinh céng, cdng suét khang Q 1a cdng suét dic trung cho kha ning tich phong
nang luong dién, tir truong. Phan phdi cdng suat cho cac may khi ching 1am
viéc song song véi nhau 1a mot viéc khdng thé thiéu duoc sau khi cong tac hoa
d6ng bo két thic. Tai thoi diém tiép diém dong cua cau dao chinh ACB duogc
tiép xUc hoan toan véi tiép diém tinh mot cach on dinh (khong giy ra dao dong
hoac su ¢6 nao cho ludi dién dan dén cac thiét bi ty dong bao vé hoat dong dé
sa thai may méi dugc hoa ra khoi ludi hodc gay sa thai bat ca mot trong cac
may phat dang cap dién cho luéi) thi qué trinh hoa coi nhu két thic thanh cong.
Ldc nay, may méi dugc hda vao chay khong cong suat hoac chi nhan mot cong
Suét tac dung rat nho con cdng suét khang thi phu thudc vao dién ap thuc may
phat so véi ludi tai thoi diém d6. Bé cho hé thdng 1am viéc on dinh khi c6 cac
may lam viéc song song thi viéc phan chia cong suat cho cdc may phai dam
bao ty 1é véi cong suat cua mdi may. Viéc phan phdi cong suat tac dung phai
thong qua viéc thay doi luong nhién liéu dua vao dong co so cap, thudong tac
dong qua servomotor tac dong vao diéu téc, con phan phdi cong suat khang
phai tac dong vao dong kich tir may phat.

Pong co Diesel 1a ddi twong rat nhay cam voi cac ché do toe do. Néu
vong quay khai thac vuot qua vong quay cho phép, chat lugng cong tac cua
chu trinh x4u di, giam tinh tin cay, ting tiéu hao nhién liéu, giam tudi tho
dong co, vi thé can phai dam bao cho dong co 1am viéc trong khoang vong
quay cho phép va vi vay Diesel dung cho méy phat d¢ong bo ludn phai c6 bo

tu dong diéu chinh tdc do (diéu téc).
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Hinh 3.1 So dd chirc nang
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3.2. Thiét ké phan citng

So dd nguyén ly hé théng hinh
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Hinh 3.4 Khoi diéu khién trung tam
VCC VCcC VCcC VCC VCC VCC
[OX BN} (02 o) O T) QB g Q7 '8 Q8 'y
Hi | Hi Hi - !
1<K e<FK s<2—K u<HK s <K <K
] (] [s] (o] (] (]
U17
- N — N — N - N - N - N
e E E [ E [ e [ e = e =
o} o} O o o o o o o o o O
4 z z z z z z z z z z z
< < < < < < < < < < < <
20T O+ DQ TQOT O+ DO COQOT O OO CQOT O« DO CQOT Ow DO CQOT O« OO

(] =]
N[O |©Of T[] | SV K= (o] I (o] R4 IT0) £

PASRS|

RB[0..7]

(=]
[V B! (ol I KCe] R Yol K]

299

O
SV K= [o2] I [e) R4 ITe] £

294

O
SV Ko (2] I (o) R4 Te] K

PASRS|

[e]
SV K2 (2] I (o) R4 ITe] £

Hinh 3.5 Hé thng led 7 thanh hién thi cac théng sé bo diéu khi
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Hinh 3.6 Hé thdng hién thi, nit an giao tiép va diéu khién dong co tay ga
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Hinh 3.7 Ngudn xung 5 V cung cap cho bo diéu khién
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3.2.1. Trung tam xir ly tin hiéu

Puoc xay dung trén nén vi diéu khién ho PIC 16F877A, c6 nhiém vu
diéu khién toan bd hoat dong cua hé théng gom cac chirc ning: truyén thong
giao tiép véi cac thiét bi diéu khién khac, diéu chinh ting giam tay ga, giao
tiép véi nguoi sir dung théng qua hé théng hién thi led 7 thanh va 4 nat phim
an.
3.2.2. Input/ output

C4c tin hiéu vao hé théng 1a hé théng do dong dién dién ap, dau ra la
tiép diém role dé diéu khién dong co tay ga quay thuan hay nghich dé diéu
chinh muc nhién liéu phu hop.
3.2.3. Hién thi va giao tiép

Hé théng hién thi cac théng sé hién tai thong qua 6 dén led 7 thanh, cac
thong s6 duoc hién thi bao gom tri sé dong dién cua tirg may va tri so dong
dién tong cua ca hé thong. Nguoi sir dung co thé dit cac 1énh diéu khién, cac
ché d6 théng qua 4 phim an chirc nang: chap nhan (OK), thoat (cancel), ting

(increase), giam (reduce).
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3.3. Xay dwng thuét toan

3.3.1. Céac ki hiéu trong luu @b thuat toan

Qua trinh hoat dong.

NI

Piéu khién bang tay.

Qua trinh diéu khién c6 diéu kién.

¢

Qua trinh lya chon.

Khdi két thic.

Puong di.
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3.3.2. Lwu d6 thuit toan diéu khién

Luu d6 thuat todn ham chinh

Khéi tao cac thong s6

:
Doc cac tham so tir
b6 nhé EPROM
¥

Sai
/anSeD

l bing

A

Po dong may phat I, Ham cai dat cic

] —

Truyén thong so6 I,

Cap nhat cédc tham
Nhan thone s6 1, s6 mdGi

|

Tinh b 5 p Luu cic tham s6 méi
mn cong suat r- V\ao EEPROM

| ;

v

Tinh cong suit P,

Ham diéu chinh tay ga

Sai

Yéu cau dung

Phat yéu cau dimg cho
bo diéu ]ghién khac

v

Hinh 3.2 Luu do6 thuat toan ham chinh
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Luu d6 thuat toan ham di€u chinh tay ga: ham di€u chinh tay ga duoc
cap nhat va hoat dong lién tuc theo chu ky, méi 1an dugc goi nd thuc hién céc

thuat toan sau:

Bat dau

Cap nhat cong
suat P, P,

P,<h.(P,+P,)

Yes

) 4
A

No No
Gi6i han duéi Gi6i han trén
9 N : p
cua tay ga cua tay ga
Yes |
Gifm tay ga Tang tay ga
(8éng ¢~ quay ng-ic) (bong co quay thuan)

P1=h.(P1+P;) Pi=h.(PutP2)

Két
thiie

Hinh 3.3. Luu d6 thuat todn ham di€u chinh tay ga
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KET LUAN

Sau khi thuc hién dé tai tét “Nghién ciru, thiét ké hé théng diéu chinh
cong sudt cho cac may phat l1am viée song song.”. Ban luan van da thu
dugc mot sb két qua sau:

- Nghién cau tram phét dién véi cac may phat dién ddng bo cong tac
song song.

- C& s6 toan hoc va cac quéa trinh vat Iy trong phan chia tai & ché do
lam viéc song song cua cac may phat dién dong bo

- Nghién ctu vi diéu khién PIC va kha niang ¢ng dung cua PIC trong

viéc phan chia tai cho may phat.

- Thiét ké, xay dung bd tu dong phan chia cong suét tac dung cho cac
may phat dién dong bo trong tram phat dién tau thily str dung vi diéu khién
PIC
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