LOI NOI PAU

Mang truyén thong céng nghiép ciing nhu cong nghé bus truong khong
phai 1a mét linh vyc ky thuat hoan toan mdi, ma thyc chét 1a céc cong nghé
dugc ké thira, chat loc va phat trién tir k§ thuat truyén thong néi chung cho
phU hop véi cac yéu cau trong cong nghiép. Tir hon mét thap ky nay, cong nghé
bus truong da tré nén khong thé thiéu trong cac hé théng diéu khién va giam sat
hién dai. Song thuc té nguoi sir dung trong cong nghiép thuong gip phai hang
loat cac van dé khac nhau, do vay trude khi xdy dung mot giai phap tu dong hoa
khong con 14 nén hay khong nén ma 1a phai lya chon hé théng mang truyén
thong nao cho phi hop vdi yéu cau va nhiém vu ctia tmg dung thyc té.

Qua thoi gian hoc tap tai truong sau khi két thuc khoa hoc em da duoc cac
thay, co truyén dat cho nhiing kién thirc ca vé 1y thuyét va thyc hanh,dé chung
em ap dung nhitng kién thirc d6 vao thuc té va lam quen cong viéc ddc lap cua
nguoi k¥ su trong tuong lai, thong qua mot cong viéc cu thé, chinh vi ly do do
ma chiing em di dugc nhan dé tai tot nghiép rat thuc té d6 1a: "Nghién civu xdy
dung hé thong két noi thong tin giita cdc bé diéu khién". Trong qua trinh thuc
hién d6 4n chiing em dugc sy hudng dan nhiét tinh cua thay gido Ths. Nguyén
Trong Thang 13 giang vién Bo mon Dién Dan Dung Cong Nghiép.

Tuy nhién, trong qua trinh thuc hién d6 4n em con nhiéu bd ngd, do
chua c6 kinh nghiém thyc tién nén khong tranh khoi nhiing sai s6t. Mong thay
gido va cac ban giup do em trong qua trinh nghién ctru.

Pé tai gdm nhing nodi dung sau

- Chuong 1 : Tong quan vé hé théng thong tin cong nghiép, co sO
k¥ thuat, bus tiéu biéu.

- Chuong 2 : Thiét ké hé thong truyén thong trén nén vi diéu khién PIC

- Chuong 3 : Thiét ké so d6 mach phan ctng: mach in, mach
nguyén 1y, so dd khéi.

Em xin chan thanh cam on !

Hdi Phong, ngay thang nam 2010
Sinh vién
Nguyén Viin Nhit



CHUONG 1: TONG QUAN VE HE THONG THONG TIN
CONG NGHIEP,CO SO KY THUAT, BUS TIEU BIEU

A: GIOI THIEU CHUNG.
1.1. GIOI THIEU CHUNG VE MANG TRUYEN THONG CONG NGHIEP

Mang truyén thong cong nghiép thuc chit 1a mot dang dac biét cua
mang mdy tinh, c6 thé duoc so sanh v6i mang mdy tinh thong thudng ¢ nhiing
diém gidng va khac nhau nhu sau:

- K§ thuat truyén thong sb hay truyén dit liéu 1a dic trung chung

- Mang may tinh sir dung trong cong nghiép dugc coi 1a mot phan (¢
cac cap dicu khién giam sat, diéu hanh san xuat va quan 1y cong ty) trong mo
hinh phan cip cia mang cong nghiép.

-Yéu cau vé tinh ning thoi gian thuc, do tin cdy va kha ning tuong
thich trong mdi trudng cong nghiép cuia mang truyén thong cdng nghiép cao
hon so v&1 mang may tinh thong thuong, trong khi d6 mang may tinh thuong
doi hoi cao hon vé do bao mat cua thong tin.

-Mang may tinh c6 pham vi trai rong khac nhau, vi du c6 thé nho nhu
mang LAN cho mdt nhom vai may tinh , hoac rat 1on nhu mang Internet.
Trong nhiéu truong hop mang mdy tinh gian tiép str dung dich vu truyén dir
liéu cia mang vién thong. Trong khi d6 cho dén nay cac hé théng mang cong
nghiép thuong co tinh chat doc 1ap, pham vi hoat dong tuwong dbi hep.

1.2. VAI TRO MANG TRUYEN THONG CONG NGHIEP

- Pon gian hoa céu trac lien két gitra cac thiét bi cong nghiép

- Glam dang ké gia thanh day ndi va cong lap dat hé thong

- Néng cao d¢ tin cdy va do chinh xac cta thong tin nhd truyén thong sb

- Nang cao d¢ linh hoat , tinh ndng mé cua h¢ théng

- Pon gidn hoa, tién lg1 hod viéc chuan doan dinh vi 161 su ¢6 céc thiét bi



- Nang cao kha ning twong tic giita cac thanh phan ( phan cung va
mém) nhd cac giao dién chuan

- MO ra chtic ning va kha ning tng dung méi cua hé thdng, vi du cac
hé théng diéu khién phan tan, diéu khién giam sat hodc chuan doan 16i tir xa

qua Internet

H1.1 Néi day truyén thong(a) néi mang cong nghiép(b)

1.3. PHAN LOAI VA PAC TRUNG CAC HE THONG MANG CONG NGHIEP
Dua vao md hinh phan cdp quen thudc cho cic cong ty, xi nghiép san

xuat. Véi loai mo hinh nay, cac chitc ning dugc phan thanh nhiéu cap khac nhau

PC - Personal Computer
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H1.2 M6 hinh phén cdp chirc ndng mdt nha may cong nghiép



O nhitng cap dudi thi chirc ning cang co ban doi hoi yéu cau cao hon vé
d6 nhay thd gian phan tmg.Cép trén ko doi hoi thoi gian phan tng nhanh
nhung luong thong tin lai nhiéu

- Bus truong, bus thiét bi( fieldbus): St dung k¥ thudt truyén tin sb dé
két ndi cac thiét bi thudc cip diéu khién( PC, PLC ) véi nhau va véi cac thiét
bi chap hanh, hay thiét bi trudng. Chirc ning 1a do ludong, dan dong va chuyén
d6i tin hiéu trong truong hop can thiét. Cac bus trudng chi chip hanh véi cac
bo diéu khién ciing dwoc goi 13 bus chdp hanh/cam bién.(tg phan Gng 0.1-Vai
miligidy) toc do truyén thong Mbit/s. cac hé thong bus trudng duge sir dung
rong rai hién nay PROFIBUS, CotrolNet, CAN, WorldFIP, Modbus,
Foundation Fildbus, DeviceNet, AS-1, EIB, Bitbuslaf mét vai hé théng bus
cam bién / chap hanh tiéu biéu .

- Bus hé théng, bus quéd trinh:Cac hé thong mang cong nghiép duoc
dung dé két ndi cac may tinh trén cap diéu khién giam sat véi nhau goi 1 bus
hé thong ( system bus ) hay bus qud trinh ( process bus) ( tg phan tmg tiéu
biéu mot vai tram miligidy. Téc dovai trim Kbit/s- vai Mbit/s. kiéu bus thong
dung Ethernet , Industrial Ethernet

- Mang xi nghiép thuc ra 13 mang LAN binh thuong két ndi cic may
van phong thudc cdp diéu hanh véi cap diéu khién gidm sat , ko yéu cau
nghiém ngat vé thoi gian thyc. 2 loai dung phd bién Ethernet va Token-Ring
trén co sé cac giao thure TCP/IP IPX/SPX

- Mang cong ty nam trén cting mo hinh phan cap hé théng truyén thong
clia mot cong ty san xuat cong nghiép. Pic trung ciia mang cong ty gan véi
mot mang vién thong hoic mang may tinh dién rong . Chirc niing clia mang
nay 1a két ndi cac may tinh van phong cia cac xi nghiép, cung cip dich vu
trao doi thong tin ndi b va khach hang. Poi hoi vé tdc do truyén thong do an

toan tin cdy cao.



B: CO SO KY THUAT.
1.4. CAC KHAI NIEM
1.4.1 Thong tin, dir li¢u, tin hi¢u.

- Thong tin: Thong tin 1a co s& cho sy giao tiép, théng qua viée giao
tiép ma céc doi tac c6 thém hiéu biét 1an nhau hodc vé cung mot van dé, mot
su kién hoac mot hé théng. Thong tin 1a thudc do mirc nhan thic su hiéu biét

vé mot van dé€ mot sy kién hoac mot hé thong.

vat chit vat chat
nang lueng [ S HE THONG KY THUAT » nang lwong
thng tin théang tin

H1.3 Vai trd cta thong tin trong cac hé théng k§ thuat.

- Dir liéu: Théng tin c¢6 thé dugc mo ta hodc sé luong hoa bang dir lidu
dé c6 thé luu trir va xir 1y trong may tinh. Trong truong hop d6 thong tin duoc
s6 hod st dung hé dém nhi phan hay md hod nhi phdn. Néi trong ngit canh
ciu triic mot birc dién dir liéu chinh 13 phan thong tin hitu ich duoc biéu dién
bang diy cac bit 1,0. Hoac dit liéu 1a phan thong tin hiru dung ( thong tin
ngudn) trong mot birc dién.

- Luong thong tin:Thong tin chinh 1a sy x04 b tinh bat dinh muc do su
x04 bo tinh bt dinh nay hay néi cach khac gia tri vé& sy hiéu biét mot ngudn
thong tin mang lai duogc goi la lugng thong tin. Bon vi “bit”.

- Tin hiéu:La dién bién ctia mot dai luong vat 1y chira dung tham sb
thong tin/ dir liéu va co thé truyén dan dugc. cac tham sb thuong duoc dung
truc tiép hodc gian tiép hay két hop dé biéu thi ndi dung thong tin: bién do,
tan s6, nhip xung, do rrong xung, sudn xung, pha. Theo dién bién thoi gian

hoac tap hop gia tri tham ) dang : tuong tu, roi rac, lién tuc, gian doan.



Y a) y b)

\/ 'l t
Dang tin hiéu: tuong tu, lién tuc Dang tin hiéu: tuong ty, gian doan
Tham s6 théng tin: Bién do Tham sé thong tin: Bién dé xung

t t
Dang tin hiéu: roi rac, lién tyuc Dang tin hiéu: rdi rac (s6), gian doan
Tham s8 thdng tin: Bién dé Tham sé théng tin: Tan sé xung

H1.4 Mot s6 dang tin hiéu thong dung.
1.4.2 Truyén thong, truyén dir liéu va truyén tin hiéu.

- Giao tiép va truyén thong: La qua trinh trao d6i thong tin gitra 2 chu
thé voi nhau duoc goi 1a ca d6i tac giao tiép theo mdt phwong phap duoc qui
dinh trudc . Pbi tac nay co thé didu khién dbi tac kia hodc quan sat trnag thai
cac ddi tac. Doi tac co thé 1a ngudi hoic hé thong ky thuat. Bé thuc hién giao
tiép hay truyén thong ta can céc tin hiéu thich hop. Trén co sé cac dang tin
hiéu khac nhau c6 cac kiéu giao tiép sau: giao tiép tiéng noi, hinh anh, vin
ban, dit liéu. Trong cac hé thong truyén thong cong nghiép hién dai ta chi quan
tam t6i truyén tin hiéu s6 hay 1a truyén dit liéu, chuan giao tiép 13 cac chuan
giao tiép sd.

- Ma ho4, gidi ma:

Déi lac Dai tac
truyén théng truyén thdng

Ma hoa/ ﬁ Hé thang truyén dan tin hidu <:> Mat.'uéa_l
Gidi ma ———

H1.5 Nguyén tic co ban cua truyén thong.




M3 hod chi qua trinh bién ddi ngudn thong tin( dir liéu) can trao doi
sang mot chudi tin hiéu thich hop dé truyén dan. Qué trinh nay it nhat bao
gdm 2 budc ma hoa ngudn va mi hoa dudng truyén. Tin hiéu truyén di can co
mot phuong phap phan biét gidi han giita cac bit dit liéu ndi tiép nhau goi 1a
phuong phap dong bo hoa . Qua trinh giai ma nguogc lai chuyén doi tin hicu
nhan dugc thanh day bit tuong ting

- Piéu ché va diéu bién tin hidu:Diéu ché 1a tao mot tin hidu tryc tiép
mang tham s6 thong tin,thé hién qua bién do,tan sb hoic pha,trong dotham sd
thong tin thong tin c6 thé 1dy mot gia tri bat ky.Diéu bién 1a qua trinh dung tin
hiéu mang thong tin dé diéu khién bién d6i cac tham sb thich hop ctia mot tin
hi¢u thtr 2 . Muc dich st dung tin hi€u mang c6 dai tan khac dé thuc hién
phuong phap don kénh phén chia tin s6 hodc tranh truyén dan ¢ dai tan co s
dé bi nhiéu.

- Téc do truyén, toe do bit : Tinh bang so bit truyén tai trong 1s ( baud, bps)
V= f*n (v: s6 bit truyén di, f: tan sd sung nhip, n: sb bit truyén di trong mot nhip )

- Thoi gian bit/ chu ky bit :Thoi gian bit 1 thoi giant rung binh can
thiét dé chuyén mot bit hay chinh bang gia tri nghich déo cua téc do truyén tai

-Tb=1/v, Tb= 1/f (n=1)

- Thoi gian lan truyén tin hiéu :La thoi gian can dé mot tin hiéu phat ra
tir mot dau day lan truyén téi dau day khac. phu thudc vao chiéu dai cdu tao day
dan. Ts= 1/9(k*c) véi: Ts la thoi gian lan truyén tin hiéu, 1 1a chiéu dai day dan, ¢
1a téc d6 anh sang (300.000.000)nv/s , k biéu thi hé sé giam tdc d6 truyén do 16p
cach ly.K=1/ \/ &€ Vi & 1a hang s6 dién moi cua 16p cach ly, Polyethylen = 2.3,
k= 0.66,Ts s& phy thudc chiéu dai day dan. Ts= 1/200 000 000.

1.4.3 Tinh nang thoi gian thuc

La mdt trong nhimg dic trung quan trong nhat dbi véi cac hé théng tu

dong hod nodi chung va bus truong noi riéng. Sy hoat dong binh thudng cta

mot hé théng lam viéc trong thoi gian thuc khong chi phu thudc vao dé chinh



xac ding din cua két qua dau ra ma on phu thudc thoi diém dua ra két qua.
Mot hé théng co tinh ning thoi gian thyc khong nhat thiét phai c6 phan tng
nhanh ma quan trong hon 13 phai c6 phan tng kip thoi véi cac yéu cau tic
dong bén ngoai. Nhu vay mot hé thdng truyén thong cé tinh ning thoi gian
thuc phai c6 kha ning truyén tai théng tin mot cach tin cdy va kip thoi véi cac
dbi tac truyén thong. Tinh ning thoi gian thuc ctia mot hé théng diéu khién
phan tan phu thudc rt nhiéu vao hé théng bus trudng dugc dung. Bé dam bao
tinh ning thoi gian thyc mot hé thdng bus phai ¢6 nhitng dic tinh sau:

- D6 nhanh nhay: toc dd truyén thong hiru ich phai di nhanh dé dap
g nhu cau trao ddi dir liéu trong mot giai phap cu thé.

- Tinh tién dinh : dy doan trudc vé thoi gian phan (mg tiéu biéu va thoi
gian phan (mg cham nhat voi yéu cau timg tram

- D6 tin cdy, kip thoi: Pam bao téng thoi gian can cho viéc van chuyén
dir liéu mot cach tin cdy gitta cac tram nam trong mot khoang cahc nhét dinh.

- Tinh bén vitng : C6 kha ning xtr Iy su c¢d mot cach thich hop dé khong
gay hai thém cho toan bo h¢ théng.
1.5. CHE PQ TRUYEN TAI

La phuong thirc cac bit dir liu dugc chuyén gitia cac dbi tac truyén
thong, c6 nhin nhan tir cac géc do sau day:

- Truyén song song hay ndi tiép

- Truyén ddng bo hay khong dong bd

- Truyén mét chiéu( simplex) hai chiéu toan phan ( duplex , full-
duplex) hay hai chiéu dan doan ( half- duplex)

- Truyén tai dai co s, truyen tai dai mang va truyén tai dai rong



1.5.1 Truyén bit song song va ndi tiép
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(a) Truyén bit song song (b) Truyén bit n&i tiép

H1.6 Truyén bit song song va truyén bit ndi tiép
- Phuong phap song song ding phd bién trong bus ndi bd ctia méy tinh
nhu bus dia chi,dir liéu va diéu khién ( tin hiéu truyén dong thoi nén can dong
bd hoa & ca noi phat va nhan)
- Phuong phap nbi tiép ting bit dugc chuyén di tuan tr qua mot dudng

truyén duy nhat ( han ché vé toc d6 nhung thyc hién don gian tin cay cao).

s 1r

Song song Song song
N&i tiép NG&I ti€p
Mahoa/ Mahda/
Giai ma Giai ma

@> Ké&nh truyén dan Cﬁ

H1.7 Nguyén tic truyén bit ni tiép.

1.5.2 Truyén dong bd va khong dong bd
Lién quan t&i truyén bit song song.

- Trong ché do déng bo cac dbi tac 1am viée theo cung mot nhip( cung f
va dd léch pha khong déi) . C6 thé qui dinh mQt tram c6 vai tro tao nhip va
dung mot duong day riéng mang nhip dong bd cho cac tram khéac. Bién phap
kinh t& hon 14 dung phuong phap ma ho4 bit thich hop dé bén nhan c6 thé c6

thé tai tao nhip dong bo tir chinh tin hiéu mang dit liéu.



1.5.3 Truyén mot chiéu, hai chiéu toan phén va gian doan.
- Ché d6 nay it phu thudc vao tinh chit vat Iy ciia moi truong truyén
dan, ma phu thudc vao phuong phap truyén dan tin hiéu., chuin truyén dan

RS-232 RS- 422 RS-485... va vao cu hinh cua hé théng truyén dan.

a) Simplex Bo phat 10110101 > B6 thu
10110101
b) Half-duplex B thu phat P B6 thu phat
< --------------
10110101
¢) Duplex B% thu phat »|  BO thu phat
10101010

H 1.8 Truyén Simplex , half- duplex va duplex

- Truyén mot chiéu: thong tin chi truyén di theo mot chiéu, mot tram
chi c6 thé 1a bén phat hodc thu trong sudt qua trinh giao tiép.

- Truyén 2 chiéu gian doan cho phép mdi tram c6 thé tham gia nhan
hodc giri thong tin nhung khong cing mot lac. Uu diém 1a khong can cau hinh
cao nhung co thé truyén téc d cao. Ché do truyén nay duoc str dung phd bién
trong mang coéng nghiép vd vdi chuan RS-485.

- Véi ché do truyén 2 chiéu toan phan mdi tram déu c6 thé giri va
nhan thong tin ciing mot lac. Ché do nay chi khac v6i ché do hai chiéu gian
doan 13 dung 2 duong truyén cho thu va phat.

1.5.4 Truyén tii co sé, dai mang va truyén tai dai rong.

- Truyén tai dai co s6:Mo6t tin hiéu mang mot ngudn thong tin co thé biéu
dién bang téng cua nhiéu dao dong c6 tan sd khac nhau nam trong pham vi hep
goi 12 dai tan co s& hay dai hep. Tin hiéu truyén di ciing chinh 13 tin hiéu dugc
tao ra sau khi ma hoa bit, nén c6 tan sb c6 dinh hodc nam trong khoang hep nao
do, tuy thudc vao phuong phap ma hoa bit. Phuong phap nay dé thuc hién nhung
tdc d6 han ché. Dung chu yéu trong truyén thong cong nghiép.

10



- Truyén tai dai mang:Tin hiéu mang c6 tan s6 nam trong dai tan thich
hop(dai mang) Dt liéu can truyén tai s€ dung dé diéu ché tan sd, bién do hodc
pha tin hiéu mang. Bén nhan s& thuc hién qua trinh giai diéu ché dé hoi phuc
thong tin ngudn. Dung cho kénh truyén tin duy nhat.

- Truyén tai dai rong:Tin hiéu c6 thé chtra dung nhiéu ngudn thong tin
khac nhau bang cach sir dung két hop nhiéu thong sé thong tin. Thong tin
duoc ma hoa, mdi tin hiéu tao ra s& dung dé didu bién mot tin hidu khac
thudng c6 tan sb 16n hon nhiéu( #n hiéu mang) Do tin hiéu c6 tan sb khac
nhau nén c6 thé pha tron thanh 1 tin hiéu, tin hiéu nay lai dung diéu bién tin
hiéu khac. Tin hiéu thu duogc tir khau ndy méi duoc truyén di. Paychinh 1a k¥
thuat don kénh phan tan trong truyén tai thong tin. Phia nhan s& thuc hién giai
diéu bién va phan kénh hoi phuc tin hiéu mang cic ngudn thong tin khéac
nhau. St dung rong rai trong mang vién thong.

1.6. CAU TRUC MANG - TOPOLOGY
Céc dbi tac truyén thong co thé c6 mot hodc nhiéu lien két:

- Lién két diém- diém( chi c6 2 d6i tac tham gia),

- Lién két diém- nhiéu diém( 1 tram chi phat di nhiéu tram con lai c¢6
thé truyén qua 1 cap duy nhat) ,

- Lién két nhiéu diém( Trong mot mdi lien két co nhiéu déi tac tham gia
va ¢ thé trao doir thong tin qua lai tu do

- Topology 1a cdu triic lién két ctia mdt mang hay 14 tong hop cta nhiéu
lien két.( co sap xép logic cac nut mang). C6 cac loai cu truc sau:

1.6.1 Chu triic bus:
- Cac thanh vién ctia mang déu duoc ndi tryc tiép voi duong dan

chung- tiét kiém cong lap dat. Co 3 kiéu cu hinh trong cau triic nay:

11



Cac doan day din - tru ~line

/ Erop-lme drop-line |drop-line
S ¢} N V| — | E— | —

a) daisy-chain D) trunk-lina/drop-line

<) mach vong khong tich cyc

H1.9 Cau triic bus

Nhuoc diém:

- Trinh tu truyén khong kiém soat dugc

- Tram phai x4c dinh thong tin c6 phai giri cho minh khong nén khi mo
rong pai dung cac bo lap

- L day dan dai nén chat luong giam

- Khi dat day két ndi bus hong ca hé thong ngimg hoat dong

- Céu tric duong thang lien két da diém c6 hitu nén kho 4p dung cong
nghé mai

Mot sé mang coéng nghiép sit dung ciu trac bus nhu PROFIBUS,
CAN, WorldFIP....
1.6.2 Céu tric mach vong( tich cuc).

Thanh vién duoc ndi tir diém nay dén diém kia mot cach tudn tu trong
mot mach vong khép kin. Mdi thanh vién déu tham gia vao viéc kiém soat

dong tin hicu.

12
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a) Khéng cé didu khién trung tam b) Cé diéu khién trung t&m

H1.10 Céu tric mach vong.
Uu diém:
-Mo6t nit dong thoi 1a khuyéch dai nén khoang cahc tram mo rong, mdi
tram c6 thé vira nhan va phat mot lac. MOdi thanh vién ngan cdhc mach ravong
ra lam 2 phﬁn tin hiéu chi truyén theo mot chiéu nén tranh xung dot

- C06 kha nang xac dinh vi tri su co:

7 1_’2\\‘ 7 1‘_2%

8 8 3[R
[ ] []
7 4 7 4
6 5 —/ \ 6 5
a) By-pass su c6 dudng day giilfa 1 va 2 b) Déu tat do su ¢4 tai tram 3

H 1.11 Xur 1y su ¢ trong mach vong dup
CAu triic nay duoc stt dung trong mot sd hé thong cé do tin ciy cao

Interbus, Token-Ring,(IBM) va FDD

13



Thiét bi L—Thiét bi
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"B chuyén mach —
by-pass
a) Trubce khi xay ra su cd b) Sau khi xay ra sy ¢b

H1.12 sir dung bd chuyén mach by- pass

1.6.3 CAu tric hinh sao.

Tram trung tam diéu khién tat ca

\.
TN

H1.13 CAu truc sao

Nhuoc diém: Tram trung tdm hong se té li¢t hoan toan, ton day dan

14



1.6.4 Céu tric ciy

La cau trac lién két nhiéu mang con c6 cau truc duong thiang

bOnGi  bdlap bé ndi sao

(T T 75 1N

T—

bé ndi vbng[lj » T]

H1.14 Chu trac cay
1.7. KIEN TRUC GIAO THUC

1.7.1 Dich vu truyén thong

E
=
(3= 3]

o) [k ] [

E 13°°"“¢°’~'°Q)i itdisconnect.req)é
|

| 2 comectind | 2 deomectind !
< =] E— ~
| 3 connectres | | |
| 4 connect.con | : !
= ) | !
| | | :
| | i '
| | | \
| | | |
| ! ! !

8) Djeh vy ¢0 xac nhin b) Dich vy khéng xdc nhdn

H1.15 Dich vu c6 x4c nhan va khong xac nhan

15



1.7.2 Giao thire

- Trong k¥ thuat truyén thong bén cung cap dich vu va bén st dung
déu phai tuan theo qui tic, thu tuc giao tiép goi 1a giao thirc. Mot qui tic giao
thirc gdbm: Cu phéap-syntax ( cdu tric, dit liéu, ...), Ngit nghia-semamtic,
Dinh thoi.

- Qué trinh xtr 14y giao thirc c6 thé 1a ma hoa goi 13 xtr Iy giao thirc

- Mot sé giao thic( phan mém) FTP- trao d6i file tir xa, HTTP...
TCP/IP....

1.7.3 M6 hinh 16p
(N +1)-PDU
LapN+1 *
(N) - PCI (N) - SDU
' (N)-POU
(N-1)-PCi (N-1) - SDU

LopN -1 .__}

-

!
1

PDU:  Protocol Data Unit - Khéi 0 fiéu giao thic
SDU:  Service Data Unit- Khi dir fidu dich vy
PC.  Protocol Control Information - Thang tin diéu khién giao thirc

H1.16 X 1y giao thtrc theo mé hinh 16p
- Céc phan viéc duoc sip xép theo chiéu doc thanh timg 16p twong tng
v6i cac 16p dich vu va cac 16p giao thirc khac nhau. Mbi 16p giai quyét mot
nhiém vu rd rang phuc vu viéc truyén thong. Mot dich vu ¢ 16p trén stir dung

dich vu ¢ 16p dudi ngay ké né.

16



1.7.4 Kién tric giao thirc OSI

Bén guri Bén nhan

( (
C | g
LChuong trinh Ong dung }}‘ ----- b&hmmg trinh (ng dung

Application l i., ] PO TTRAR RS . I ? ]
Ldp ing dung * f
‘L,;:s:irg:t:i?gn dit liéu [ i | Werenmmenes W | ; ]
Sessi

L;:si:i.g:n soat ni L i * - > ; ]
I:‘.::Jn::: f::huyén I 1 b > L ; ]
s l 1 | [ s ]
Data Link 2 @i > 3

Ldp lién két dir lidu

Physical 1‘ __________ I ? ]
Lép vat ly <+ >

Mai trng truyén théng

— Dudng di clia di liéu
<« ---p Quan hé giao tiép logic gitra cac lap

H1.17M5 hinh qui chiéu ISO/ OSI
1.7.5 Kién truc giao thirc TCP/IP

Ngay nay né xam nhap rat nhiéu pham vi ing dung khac nhau trong d6
c6 mang may tinh cuc bo va mang truyén thong cong nghiép
1.8. TRUY NHAP BUS

- Mot trong nhitng van dé quan trong nhat anh hudng téi hé thong chét
luong bus 1a phuong phap phan chia thoi gian gui thong tin trén dudng dan
hay la phuong phap truy nhap bus .N6 c6 anh hudéng khac nhau téi céac tinh
nang k¥ thuat ctia hé thong.

- Phéan loai truy nhap bus

17



-—

Phuing phap
truy nhap bus
|
I
Truy nhip tién dinh Truy nhip ngdu nhién
[
1 I
| Kiémsodt tiptrung |  Kidm sodt phin tan Nhan biét xung dit Trénh xung dit
l M&Sﬂ Token Passing CSMA/CD CSMA/CA

H 1.18 Phan loai phuong phap truy nhap bus
1.8.1 Master/ Slave

- Tram chu phéan chia quyén truy nhap bus cho céc tram con, tram con

chi c6 quyén truy nhip bus va guri tin hiéu di khi c6 yéu cau.

Master

¥

Slave Slave

Slave

- Uu diém: Két n6i mang cac tram t& don gian, d& ton kém. Moi viéc

H1.19 Phuong phap chu/té.

déu chu yéu tap trung & tram chu.

- Nhuoc:Hiéu suét trao dbi thong tin giita cac tram t& bi giam do dix
liéu phai di qua khiu trung gian 13 tram chi, nén giam hiéu xuat duong
truyén, 2 tram t& trao doi nhau mat thoi gian dai hon mot chu ky bus. D6 tin

cay cua h¢ théng truyén thong phu thudc hoan toan vao mot tram chu duy

nhat, khi tram chii hong thi ca hé théng hong.

18




1.8.2 TDMA( Time Division Multiple Access) Phuong phap da truy nhap
phéan chia thoi gian.
- Mdi tram thay nhau gui thong tin trong khoang thoi gian cho phép,

theo tuan tu dinh sin. Viéc phan chia nay thuc hién trudc khi ht hoat dong.

1 2 - N | Theo yéu cdu

Chu ky bus (chu ky TOMA)

[— >

H1.20 Phuong phdp TDMA

1.8.3 Token Passing:

La mot buc dién ngian khong mang dir liéu, c6 cau trac dic biét dé phan
biét véi cac buc dién ngudn, duge dung twong tu nhu mot chia khoa . Mot
tram duoc quyén truy nhap bus va gui thong tin di chi trong thoi gian no giir
token. Khi khong c6 nhu cau tram khong co token s& gui tdi tram khac theo
mot trinh tu nhat dinh. Mot tram dang giit token duoc giri thong tin di va
kiém soat ciia mot sb tram khac. Trong thoi gian xac 14p cAu hinh céc tram c6
thé du tinh vé thoi gian ding token ctia minh va tim chu ky bus thich hop dé
ca4 quyén tham gia gui thong tin va kiém soat hoat dong truyén thong cia
mang. Viéc kiém soat gom cac budc: giam sat token, khdi tao token, tach

tram ra khoéi mach vong logic , bd xung tram mai.

Tram 2 T
/ Tram 1 Tram 2

Tram 3
Tram 1 I : ! !
( Token )

Tram 4 Tram 6 Tram 3 Tram 8

\Trams/ <_J <T—‘ h

Token Ring Token Bus

H1.21 Hai dang ctia phuong phap Token- Passing
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1.8.4 CSMA/CD ( Carier Sense Multiple Access with Collision Detection)

A B [
1. carrier - . J
sense
A B Cc
2. multiple
access > - > J
A B C
3. collision 1 1
——
A B C
4. detection L
A phat hién xung dot, hiy bd bic dlén C phat hién xung ddt, hily bé bl dlén
Chd mdt thdi gian ngau nhién va |ap iai Chd mét thai gian ngdu nhién va iap lai

H1.22 Phuong phdp CSMA/CD

- Nguyén tac 1am viéc: Mdi tram déu c6 quyén truy nhap bus ma khong
can mét su kiém soat nao. Cac budc tién hanh

- Piéu kién rang budc: Phuwong phap bi han ché bai chiéu dai day dén,
tbc do truyén thong va chiéu dai buc dién. Diéu kién thuc hién phuong phap
1a tg giri mot birc dién phai 16n hon 2 1an thoi gian lan truyén tin hiéu
( Chiéu dai burc dién n/ Tdc do truyén v) > 2 Ts hay n/v > 21/ ( 0.66* 300 000
000) véi 1 1a chiéu dai day dan va hé s6 k= 0.66 hay lv< 100 000 000n

- Uu diém: Pon gian , linh hoat

- Nhuoc: tinh bat dinh thoi gian ctia phan tng
1.8.5 CSMA/CA ( Carier Sense Multiple Access with Collision Avoidance)

Nhu phuong phap CSMA/CD mdi tram déu phai nghe dudng dan trudc

khi gui cling nhu sau khi gui thong tin. Tuy nhién mdt phuong phép ma hoa

bit thich hop duoc sir dung khi xung dot mot tin hiéu s& 1an 4t tin hiéu kia.
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M tin hiéu i8n at

/-—> phat tiép

w Lo f v ] e ] e J:iv [/
m [0 ] v+ o[ o1 ]J—>
T2 [ 0 | 1 ] i f:af::m's:\ét

@ [ o | 1+ ] o

H1.23 Phuong phap CSMA/CD

- Diéu kién rang budc : 1/v >2 Ts hay 1/v > 21/ ( 0.66*300 000 000)

hay Iv< 100 000000
Str dung mirc wu tién:

Mbi bure dién déu duoc bat dau bang mot diy bit dic biét goi 1a co
hiéu, sau d6 1 t6i cac phan khac nhu thong tin kiém soat, dia chi... pp ndy c6
thé sir dung mirc uu tién cho mdi tram ( hodc theo loai thong tin) va gan ma
wu tién ( 001, 010, ...) vao phan dang sau cd hiéu ctia mdi birc dién. Bt dién
ndo c6 muc uu tién cao sé& 1an at bire dién khac .

1.9. BAO TOAN DU LIEU

Trong truyén thong cong nghiép mic du da st dung ki thuét truyén tin
hiéu s6 nhung do nhiéu va tac dong ctia mdi trudng truyén dan nén thong tin
truyén tai bi sai 1éch. Cac 15i thuong gip: phat hién dugc nhung khong stra
dugc, phat hién dugce stira dugce, khong phat hi¢n duoc.. Khic phuc bé'mg cac
bién phap sir dung céc phan cing cao cip va boc 16t duong truyén nhung gia
thanh cao. Bao toan dir liéu 1a phuong phap st dung xtr 1y giao thirc dé phat
hién va khic phuc 16i. Cac phuong phap bao toan dit liéu théng dung:

- Prity bit:

Tuy theo tong sb bit 1 trong thong tin ngudn 1a chin hay 1é ma thém

vao mot bit thong tin phu tro p=0 hodic p=1 goi 1a paritybit hay bit chin 1&. Co

thé goi bit mot chidu
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VD dung parity chan

- Day bit nguyén ban : 1001101

- Day bit gui di :10011010
- Parity bit 2 chiéu:

Con goi 12 phuong phép bao toan khdi. Day bit mang thong tin ngudn

dugc chia thanh timg khéi coi nhu ¢ 2 chiéu. Trong thuc té chon 7 hang va 7
cot tinh parity thuc hién ca 2 chiéu
VD Buc dién sir dung parity bit 2 chiéu khong 15i v6i ciu trac ( 7+1)* ( 7+1).
S6 bit 1 hodc 0 & cot p ( hang ) cling gidng nhu & hang ( cot) nén bit cudi

cung giira hang va cot c6 thé tinh parity theo hang hodc cot

©O|- 0 =20 = s 0=
e 0 22 20 N
clcoo =0 =00|W
Qo = = =0 = 0 |P

O INO WV d WN =
Ol =00 =0 =W
0|0 = =0 20 =N
cloocoo =00 <o

Trong truong hop chi 1 bit bi ddo vi du & hang thu3 va cdt thir 4 trong bang

sau 16i dugc phat hién vadinh vi stra duogc

OQ|= O = 0 = « 0 |™
-l-lodddo-.!\)
000 =0 =00|W

O N el
OQf= = 00 = 0 =¥
- - - w-0 0|0
0|0 = = 0 = 0 = |N
OO0 O =00 <0

- CRC( Cyclic Redundancy Check) Phuong phap ma vong:
Nguyén tic: - Gia st da thitc G ¢6 bac n, ddy bit thong tin ngudn I dugc thém
vao n bit 0 va coi nhu mét da thurc nhi phan P

- Da thirc P chiacho G
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- Phan du thay thé vao chd n chit 0 b xung trong P, tirc 13 D=
P+R Néu D-R chia hét cho G thi D= P+R ciing thé D chinh 13 diy bit dugc
gt di thay cho I

- Diy bit nhan duoc 13 D’ khac D ( khong chia hét cho G) thi xac

xuat rat cao buc di€n nhan duogc khong 161

VD
e Théng tin can truyén I = 110101
e Pathitc qui u6c G = 1011 (titc x* + x + 1)
¢ Thém 3 bit O vao théng tin nguén I, ta c6 P = 110101000
e Chia da thitc P : G theo kiéu nhi phan
110101000 |1011
-1011 111101
01100
-1011
01111
-1011
01000
-1011
001100
-1011
0111 <— Phan du R
e Day bit duge chuyéndi: D=P + R = 110101111
e Glasttddlicu nhindugelaD' = 110101111
e ChiadathiacD': G
110101111 : 1011 = 111101
Phin du 0000 -> Xdc sudt rat cao la khéng cé 161
- Bit Stuffing( nhoi bit) :

Nhoi thém mot sb bit vao ddy bit nguyén ban dé tranh xuat hién mot
chudi dai bit 1 lién tuc cling nhu tranh trung 13p v&i mot s6 mau bit dic biét.
Tao diéu kién cho bén nhan dé nhan 15
Nguyén tic: - Bén gui: Trong ditliéu c¢6 n bit 1 lién nhau thi thém bit 0 vao
sau nén mdi day bit chuyén di khong thé xut hién n+1 bit 1 di lién nhau

- Bén nhan: Néu thay n bits 1 lién nhau ma bit tiép theo 1a 0 thi

tach ra, con néu 1a bit 1 thi chic chan 1a 16i
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VD

e Thoéng tin nguén 1 0111111

e Théng tin gui di D - 01111101

e Néu théng tin nhan duge D' = 01111101, bén nhan cé thé col xac
suat cao khong cé 161, théng tin ngudn I s¢ duge hdl phuc bing cach
bo di bit O diing sau nam bit 1 (gach chan).

e Néu théng tin nhan duge D' = 11111101, qua méu bit dac biét bén
nhan sé phat hién ra 161.

1.10. MAHOA BIT

La qua trinh chuyén d6i diy bit (0, 1) sang mot tin hiéu thich hop dé c6
thé truyén dan trong mdi truong vat 1y. Viécchuyén doi nay la sir dung mot
tham sb thong tin thich hop dé mi hoa day bit can chuyén tai. Cac tham so
thong tin c6 thé duogc chira dung trong bién do, tan s6, pha hodc sudn xung.
1.10.1 Céc tiéu chuan ma hoa bit:

- TAn s6 ciia tin hiéu: anh huong téi tinh ning cta hé thong, f cao thi
suy giam tin hiéu 16n va gy nhiéu dién tir xung quanh. Tan s tin hiéu ty 1é
tuong ddi véi tan sé nhip c6 thé 16n hodc nho hon tan sé nhip tuy theo cach
ma hoa.

- Thong tin dong bd hoa cé trong tin hiéu: Trong th ché do truyén
dan duoc chon 12 dong bd néu pp ma hoa bit tao ra tin hiéu c6 mang kém theo
thong tin dong bo hoa nhip s& tiét kiém diy dan tin hiéu nhip. Tuy nhién hé
thong thuong khong yéu ciu tin hiéu dong bd ¢6 & mdi nhip ma co thé & cach
quang vai nhip

- Triét tiéu dong mdt chiéu: Dong mot chiéu khong nhimng can tro kha
nang dong tai ngudn ma con gy rat nhiéu kho khan trong k¥ thuat truyén dan
tin hiéu Néu vuot qua gidi han nhat dinh dong mot chiéu dé giy phat xung

nguy hiém trong cic moi truong dé chay no.
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- Kha ning phdi hop nhin 18i: Néu pp mi hoa bit tao ra nhimg tin
hiéu c6 dic thu riéng theo mdt mau biét 1ap thi bén nhan c6 thém kha ning dé
nhan biét 16i néu tin hiéu bi sai 1éch ma khong can bo xung thong tin kiém 16i.
1.10.2 NRZ, RZ ( Phwong phap diéu ché bién do xung)

- NRZ( Non- Return To Zero) va RZ ( Return to Zero) déu ma ho4 bit (
0, 1) v&i 2 mirc bién d6 tin hiéu khac nhau
Céc kha ning thé hién 2 muc c6 thé 1a: - Dat va dién ap duong
- Dién 4p am va dat
- Dién 4p am va duong cung gia tri tin

hiu ( tin hiéu luong cuc)

011 0 1 0 0 1 o1 10 1 0 0 1
NRZ: 1 (mg v&i mifc tin hiéu cao, 0 véi RZ: 1 (mg v&i mic tin hidu cao trong nlfa chu
mic thdp trong suét chu ky bit ky bit T, 0 véi mlc thap trong sudt chu ky bit

H1.24 NRZ va RZ
- Ma Manchester: Phuong phap diéu ché pha xung,tham s thong tin thé
hién qua suon xung, bit 1 ma hoa suon 1én 0 suon xudng cua xung & chu ky

bit T hoac nguoc lai

0110100 1 01101001

fffufff

Manchester-II. 1 (mg voi subn xudng, 0(ng ~ AFP: Thay ddi gilta 0 va 1 dudc danh dau
vl suon Ién clia xung @ giira chu ky bil bing mdt xung xoay chiéy

H 1.25 Manchester Il va AFP
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- AFP ( Alternate Flanks Puslse) phuong phdo xung stron xoay chiéu : mi
su thay doi trang thai trang thai logic duoc danh dau bang mot xung cé su
thay d6i luan phién

- FSK ( Frequency Shift Keying): Phuong phao diéu ché dich tan sb: 2 tan sb

khéc nhau dugc duing d¢ ma hod cac trang thai logic 0, 1

FSK: 0 va 1 (ng véi céc tdn 58 khéc nhau
H 1.26 M3 ho4 dich tin sb FSK

1.11. CHUAN TRUYEN DAN

Truyén dir liéu ndi tiép khong ddng bo 1a phuong phap duoc sir dung
chu yéu trong cac hé thong mang truyén thong cong nghiép.

- Cac chuan truyén din TIA/EIA( Telecommunication Industry
Association/ Electronic Industry Association):

Chia lam 3 pham tru sau:

- Chuan giao dién tron ven (Complete Interface Standards ) TIA/ EIA-
232-F, TIA/ EIA-530-A , TIA/EIA- 561 dua ra toan bd cac qui dinh vé mit
chtrc ndng co hoc va dién hoc.

- Chuan riéng vé dién hoc: ( Electrical Only Standards ) TIA/EIA-
232F, TIA/EIA-422-B, TIA/EIA485-A chi dinh nghia thong s6 mat dién hoc

- Chuén vé chat luong tin hiéu : ( Signal Quality Standards ) EIA-334-
A, EIA-363, EIA-404-A dinh nghia cac thuat nglt va cac phuong phdp cho

viéc danh gia chat lugng tin hiéu
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1.11.1 Phuong thirc truyén dén tin hiéu :
- Truyén din khéng ddi xirng : Sir dung dién ap ciia mot day dan so véi

dAt dé thé hién cac trang thai logic ( 0, 1) cua mot s6 tin hiéu

A
Ly by

H 1.27 Truyén dan khong dbi ximg
D: ( driver) b phat hay b0 kich thich, R( receiver) bd thu
- Truyén din chénh léch d6i xtmg : Sir dung dién ap ctia 2 day dan A( -)

va B(+) dé biéu dién trang thai logic (0,1) ctia tin hiéu khong phu thudc vao dat.

f> :
<<
> .

=

H 1.28 Truyén dan trénh léch d6i xtmg( 3 kénh 7 day dan)
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- Tré diu cudi : ( Terminating Resistance)

- Vod : dién ap chénh léch dau ra bbo kich thich qua tré dau cudi( giita
day A va B) Vt,Vod khong phu thudc dat, chuan thi Vod=1.5V b thu chi can
murc 200mA

- Vos: dién ap léch

- Vem : dién ap ché do chung VCM= Vos + VNOISE + VGPD
A

- 270
0 Voo °
270 V.

V
B lv" 0s
c B

H1.29 Bién 4p chénh I¢ch dau ra V OD va dién ap léch VOS
- VGPD Chénh léch dién ap dat

H 1.30 Pién ap ché do chung VCM va chénh 1éch dién ap dat VGPD
1.11.2 RS-232
Giao tiép diém- diém giita hai DTE, s dung truyén khong déi ximg,
dién ap stir dung dao dong( -15V, 15V)
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+25V

:' s : +15V
| ,
| ‘ ( :
I
I 1 :
N AN |7 LTS, OO | S — g
v 77 g £
| |
= | iy | ¥
= ! Gaodén ! = e I s §
! RS-232 z
1 £
o
-15V
25V j
H 1.31 Qui dinh trang thai logic cta tin hi¢u RS-232
Bang thong s6 quan trong cia RS-232
Thong s6 Piéu kign Tél thiéu | Tl da
Dién ap dau ra hd mach 25V
Dién ap dau ra khi ¢o tal 3kQ < R, < 7kQ 5V | 15v
Tré khang ddu ra khi cat nguén | -2V <V, < 2V 3002
Dong ra ngdn mach 500mA
Dién dung tai 2500pF
Tré khang déu vao 3VsV, s 25V 3kQ 7k
Ngudng cho gia trj logic 0 3V
Ngudng cho gia trj logic 1 -3V

1.11.3 RS-422 :

Str dung tin hiéu chénh léch dién ap ddi xtng giita 2 day dan A va B,

c6 kha nang ghép noi di€ém-di€ém, diém- nhi€u diém

Bang thong s6 quan trong:
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Thong s6 Diéu kién T6i thiéu T6I da
Dién ap ddu ra hd mach +10V
Dien ap dau ra khi c6 tai R, = 10002 +2 V

Tro khang ddu ra 10002
Dong ra ngdn mach +150mA
Thoi gian qua do ddu ra R; = 10002 10% Ty*
Dién ap ché do chung ddu ra Voo | Ry = 100Q +3V

Do nhay cdm ddu vao -7V £ VCM £ 7V +200mV
Dién ap ché dd chung V¢, -7V 7V

Tro khang déu vao 4kQ

* Ty - Théi glan bit

1.11.4 RS-485 : Bang thong sd quan trong

Thong s6 Diéu kién T6i thiéu T6i da

Dién ap dau ra hé mach +1,5V 6V

Dién ap dau ra khi c6 tai Rioap = 54Q +1,5V +5V

Dong ra ngan mach +250mA

Thai gian qua do ddu ra Rioap = 54Q 30% Tg*
Cioap = 54pF

Dién ap ché dé chung déu ra Vo, | Rigsp = 54Q -1V 3V

D® nhay cam ddu vao ~IV SV <12V +200mV

Dién ap ché dé chung Ve, -7V 12V

Tré khang dau vao 12kQ

Ngoai ra con ¢6 chuan IEC 1158-2...

1.12 Méi trwong truyén din : Anh hudng t6i chat luong tin hiéu do bén
vitng véi nhidu va tinh twong thich dién tir cia hé théng truyén thong. Trong
k¥ thuat truyén thong ngudi ta st dung phuong tién truyén din sau:

- Cap dién: dong truc va doi day xoan

IR

H 1.32 Poi diy xodn va tac dung trung hoa truong dién tir.
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) 33

a) STP b) UTP

Cép doi xoan STP va UTP( Shielded Twisted Pair- Unshielded Twisted Pair)
,déng truc

- Cap quang: Cép soi thuy tinh, cap soi chat déo

I A} e :l DT (- S .

. 2 2
sing = \n’ —n;

H1.33 Nguyén tic lam viéc cta cap quang

- Vo tuyén : Vi song( microwave), tia hong ngoai, siéu am.
1.13. THIET BI LIEN KET MANG

Pé cho dong dit liéu giita hai phan mang c6 thé truyén qua lai véi nhau
Thong thuong thi mdi phan mang duoc thiét 1ap cac giao thirc truyén thong
riéng, cac giao thirc nay co thé giébng hodc khac nhau so voi mang con lai. Dé
lién két hai mang lai ma khong phai thiét 1ap lai giao thuc tuy theo dic diém
gidng va khac nhau gitia hai phan can lién két c6 thé thyc hién bang cach
chon céc loai thiét bi lién két cho phu hop trong s6 céac loai lién két nhu b
lap( Repeater), cau ndi ( Bridge) Router va gateway.
C CAC HE THONG BUS TIEU BIEU:
1.14. PROFIBUS :

Dinh nghia cac dac tinh ctuia hé théng bus dung két ndi cac thiét bi

truong voi thiét bi didu khién va giam sat. La hé thong nhiéu cha( multi

31



master) cho phép céc thiét bi diéu khién tu dong cac tram ky thuat va hién thi
qué trinh cting nhu céc phu kién phan tan cung lam viéc trén cung mang bus.

- Kién triic giao thirc

PROFIBUS-FMS PROFIBUS-DP PROFIBUS-PA
Giao dién FMS-Profiles DP-Profiles PA-Profiles
sif dung I Céc chifc n&ng DP md rbng__l

Cac chic nang DP cd sd

Lop 7 Fieldbus Message

Specification (FMS)
Lop 3-6 Khoéng t h é hién
Lép 2 ‘ Fieldbus Data Link (FDL)
Lap 1 RS-485/RS-485IS/Cép quang MBP (IEC 1158-2)

H1.34 Kién truc giao thirc PRROFIBUS chuan EN 50170
- Céu tric mang va ky thuét truyén din :

Truyén dan véi RS-485, cap quang, IEC 1158-2

- Truy nhap bus:
/ Vong token logic gitfa cac thiél bi Master
Cac tram tich cuc, Master
< »
K PLC J\PC J\ PLC
- : e o
N0 gl oy 2= 0 mmnln

\ NI

# %J[L@H"HJ'@U

Cac tram thu dong, Slave

<

H 1.35 Cau hinh Multi-Master trong PROFIBUS
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- Dich vu truyén dir liéu:

Dich vu khéng tudn hoan Dich vu tudn hoan

(Truyén thong bao) ‘

GUi dir liéu khéng xac nhan (SDN) GUfi va yéu cau dif lidu tudn hoan (CSRD)
(broadcast)

Gif i liéu véi xéc nhan (SDA) | |
pomy R =

|
!
Gifi va yéu cau dit liéu (SRD) : .I
'- .....
E Tram n+2
!

Tramn

H1.36 Cac dich vu truyén di liéu PROFIBUS
- CAu tric bire dién :
Mot buc dién ( telegram) Trong giao thirc thudc 16p 2 cua PROFIBUS
dugc goi 1a khung( frame) Ba loai khung c6 khoang cach Hamming 4 ( HD=
4) va mdt loai khung dac bi¢t danh dau mot token duoc qui dinh nhu sau:

e Khung véi chiéu dai théng tin ¢ dinh, khéng mang dit liéu:

so1 |pa |sa |rc |res |ep |

e Khung v6i chiéu dai théng tin ¢6 dinh, mang 8 byte dit liéu:

sp3 |pA |sa [frc |ou [Fcs | ep

e Khung vdi chiéu dai théng tin khac nhau, véi 1-246 byte dit liéu:

SD2 | LE LEr SD2 | DA SA FC DU FCS ED

e Token:

so4 | DA | sA

Céac 6 DA, SA, FC va DU (néu cé) duge coi la phan mang théng tin. Trit
6 DU, méi 6 con lai trong mét bitc dién déu c6 chiéu dai 8 bit (titc mot ky
tu) vdi cac ¥ nghia cu thé nhu sau:
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Ky hiéu | Tén ddy du Y nghla

SD1.. | Start Delimiter Byte khoi ddu, phan biét giira cac loai khung
SD4 SD1 = 10H, SD2=68H, SD3 = A2H, SD4=DCH
LE Length Chiéu dai thong tin (4-249 byte)

LEr Length repeated Chiéu dai thong tin nhac lai vi ly do an toan
DA Destination Address Dia chi dich (tram nhén), tir 0-127

SA Source Address Dia chi ngudn (tram gur), tir 0-126

DU Data Unit Khi dir ligu su dung

FC Frame Control Byte diéu khién khung

FCS Frame Check Sequence | Byte kiém soét i, HD = 4

ED End Delimiter Byte két thuc, ED = 16H

1.15. CAN ( Controller Area Network )

- Kién triic giao thirc

CAL, DeviceNet, SDS } L&p ing dung
Lop 3-6
(Khéng thé hién)
R 3
[ LLC - Didu khién
[____Mnke&t bogic Lép lién ket
MAC - Diéu khién truy dir liéu
CAN < nhap moi trudng )
M3 héa bit,
Tao nhip/déng bé nhi
([ Teompisbg oty 1L Loy
(B4 thu phat)
7
Mai trudng truyén dan
—i

H 1.37 Pham vi dinh nghia ctia CAN trong m6 hinh OSI
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- Chu tric mang va ky thuit truyén din: CAN thuc chét chi 1a chuan
giao thirc tir phan trén cta 16p vatj Iy cho téi hét 16p lién két dir liéu vi vay
khéng qui dinh cu thé vé chuan truyén dan ciing nhu méi trudng truyén thong.
CAN phan biét hai trang thai logic cua tin hi¢u la mtc tr6i( dominant ) va
muc 1an( recessive ), tuy nhién khong qui dinh rd rang gié tri bit nao ung véi
mure tin hi¢u nao. Khi ca bit trdi va 1an phat déng thoi thi bit tri s& 1an at va
tin hiéu trén bus c6 muc troi.

- Co ché giao tiép : Dic trung ctia CAN la phuong phap dinh nghia chi
va giao tiép hudng doi twong, trong khi hau hét cac hé thong ba truong khac
déu giao tiép dwa vao dja chi cac tram. MJi thong tin trao doi trong mang
duoc coi nhu mot ddi tuong dugc gan mot ma can cudc. Thong tin dugc gui
trén bus theo kiéu truyén thong bao véi do dai co thé khac nhau.

- CAu tric bire dién : Can dinh nghia 4 kiéu buc dién sau:

- Khung dit liéu( data frame) mang dir liéu tir mot tram truyén téi céc
tram nhan.

- Khung yéu cau dir li¢u( remote frame ) dugc gui tor mdt tram yéu cau
truyén khung dit lidu véi cling ma cin cudc.

- Khung 16i (error frame ) dugc giri tir bat ky tram nao phat hién 15i

- Khung quaé tai( overload frame ) dugc st dung nham tao mot khoang
cach thoi gian bo xung gitta khung dir liéu hodc yéu cau dir liéu trong truong

hop mdt tram bi qua tai.
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Khoang cach gil’a 2 khung hoac
khung qua tai
(Interframe Space / Overload Frame)

L

st (1] 12hosc 32| 6 |  0..64 15 11i1] 7 >

Khdsi ddu khung K&t thic khung
(Start of Frame) (End of Frame)
.PhAn Xt Xéc nhan ACK
(Arbitration Fleld) — (1 bit ACK slat,
1 bit ACK delimiter)
| Kiém soat I8 CRC
Didukhién  __ DIt ligu (15 bit CRC sequence,
(Control Field) (Data Field) 1 bit CRC delimiter)

H 1.38 Cu trac khung dit liéu & CAN

Khoang trng gilfa 2 khung hodc
Ca 16i khung qua tai
(Error Flag) (Interframe Space / Overload Frame)
S6 bit 6 0.6 8 E
- =

Xép chdng cd 13i Phén cach loi
Error delimiter

M— mic |an

mitc tri

Trang théi logic cUa tin hiéu trén bus
(trubng hap 181 chd dong)

H 1.39 Cau trtic khung 16
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Khoang tréng giia 2 khung hosic

Cd qué tai khung qua tai
(o\,.%g;': Hlag) (Interframe Space/Overload Frame)

e——— 7 b
" = T

Xép chdng cd qua tai J’, Phén cach qua tai
(Overload defimiler)

mic trdi

Trang thai logic cla tin hiéu trén bus

H 1.40 Cau tric khung qua tai
- Truy nhap bus : CAN str dung phuong phéo truy nhap moi truong
CSMA/CA diéu khién phan kénh theo timg bit. Phuong phap phan mirc uu
tién truy cdp bus dua theo tinh cip thiét cta ndi dung théng bao. Mirc wu tién
nay phai duoc dat ¢ dinh trude khi hé théng di vao van hanh. Thuc t& m3 can
cuéc khong nhitng mang ¥ nghia cta dir liéu trong thong bdo ma con dong
tho1 dugc stir dung 1a muc wu tién.
- Bao toan dir liéu : CAN két hop nhiéu bién phap tu kiém tra phat hién
va bao 16i. Cac bién phap kiém soat 15i:
- Theo ddi murc tin hiéu cta mdi bit truyén di va so sanh véi tin hiéu
nhan duoc trén bus
- Kiém soat qua ma CRC
- Thyc hién nhéi bit ( nhdi 1 bit nghich dao sau 5 bit gidéng nhau )
- Kiém saot khung thong bao
Vi cac bién phap trén hiéu qua duoc la
- Phat hién duoc cac 10i toan cuc
- Phat hién duoc cac 16i cuc b tai bd phat

- Phat hién duoc 5 bit 161 phan bd ngau nhién trong mot birc dién
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- Phat hién duoc cac 16i dot ngot co chiéu dai nho hon 15bit trong mat
thdng bao

- Phét hién duoc céc 16i c6 sb bit 18i 1a chin

- Ti 18 16i con lai ( x4c suat mot théng bao con bi 16i khong phat hién )
nho hon 4.7%10°,
- M4 ho4 bit : Trudc khi dugce chuyén dbi thanh tin hiéu trén duong truyén
CAN str dung phuong phap nhdi bit. Day bit dau vao can nhdi bao gdm bit
khoi dau khung, 6 phan st, 6 diéu kién,dir liéu vao va diy CRC. Khi 5 bit lién
tuc giong nhau bo phat s& ty dong bd xung mot bit nghich déo vao cudi. Bén
nhan s& phat hién ra bit duoc nhdi va tai tao théng tin ban dau. Viéc nhdi bit
khéng thyc hién véi cac phan con lai ctia khung dit liéu va khung yéu cau dit
liu , khung 15i khung qua tai. Cudi cung ddy bit dugc ma hoa theo phuong
phap Non- Return- Zero( NRZ) c6 nghia 1a trong sudt mot chu ky bit muc tin
hiéu c6 thé troi hodc lan.

- M6t s6 hé thong tiéu biéu dua trén CAN: CANopen , SDS...
1.16. DIVICENET
- Co ché giao tiép:

- Piéu khién theo sy kién: Mot thiét bi chi giri dir 1iéu mdi khi dir liéu
c6 thay doi.

- Piéu khién theo thoi gian: C6 thé giri dit liéu tudn hoan theo chu ky
cho nguo1 st dung.

- Giri dong loat:

- Hoé1i tuan tu ¢6 dién cho cac hé thong co6 cau hinh chu/té
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- M6 hinh déi twong :

\
Classes
110 Object

Assembly Class

Message Router
Config 1o
Assembly Assembly . o
Assembly Ciass DeviceNet Class
Strobed
o .

DeviceNet
Network Interface

H1.41 M6 hinh ddi turong mot tram thiét bi DeviceNet
- M6 hinh dia chi :

MAC 1D #1 MAC 1D #2

r— -—p

MAC ID #3 MAC ID #4

Objecl Class #2

Instance #

Object Class #3

Altribute #1
Attribute

Instance #2

C4&u tric dia chi truy nhap thudc tinh:
MAC ID#4:Object Class#3:Instance#2:Attribute#1

C4u tric dia chi goi dich vu:
MAC ID#4:0bject Class#6:Instance#1:Searvice#1

H1.42 Nguyén tac dinh dia chi thudc tinh va dich vu DeviceNet
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- Cau truc biwrc dién :

C4u truc ma can cude DeviceNet
Cac bit clia ma can cutx Khodng gid tr) |  Nhom thong bao
w987 (6[5[4(3[2[1]0
0 | ID thong bao MAC ID ngu_én 000 - 3FF Nhom 1
110 MACD D thong 400 - S5FF Nhom 2
bao
1] 1] IDthéng MAC ID nquén 600 - 7BF Nhém 3
béo
AERERERE (D théng bdo 70 - 7EF Nhom 4
L T T O O O O O O O I O O O I I JF0 - 7FF Khong hop 1¢
1.17. MODBUS
- Co ché giao tiép
Théng bio yéu ciu tir master
Dia chi thiét bi Dia chi thiét bi
Ma ham M3 ham
Dir tiéu Dt liéu
Kiém soat 16i Ki€m soat 15i

Thong bao dap uing tir siave

H1.43 Chu trinh yéu cau dap Gng gitid tram chu va t&
- Ché dp truyén :
- Ché @6 ASCII : Cu triic mot ky tu khung giri di
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Start 0 1 2 3 4 5 6 P Stop

Mo ky tit khung bao gom
1 bit khéi dau (Startbit)

* 7 bit biéu dién moét chir sé hex ciia byte cin giti dudl dang ky tu
ASCII (0-9 va A-F), trong d6 bit thap nhat duge giti di trude

¢ 1 bit parity chdn/1é, néu sit dung parity
» 1 bit két thic (Stopbit) néu sit dung parity hodc 2 bit két thic néu

khéng st dung parity
- Ché @6 RTU
Start 0 1 2 3 4 5 6 7 P Stop

Méi ky tu khung bao gébm
e 1 bit khdil dAu (start bit)

* 8 bit ciia byte thong bao can giti, trong dé bit thap nhat duge gini di
trude

e 1 bit parity chdn/lé néu sit dung parity va
e 1 bit két thic (stop bit) néu sit dung parity hoac 2 bit két thiic néu
khoéng sit dung parity.

- Cau tric bire dién :

- Khung ASCII
Khéi ddu Dia chi Ma ham D liéu Ma LCR Két thuc
1Ky ty 2 Ky tu 2 Ky tu n Ky ty 2 Ky ty 2 Ky tu
- | CR + LF
- Khung RTU
| 7

! Khéidau | Diachi Ma ham DU liéu MaCRC | Kétthuc |

|_{l=esa) 8 bit 8 bit n x 8 bit 16 bit (---)
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1.18. INTERBUS -S

- Kién triic giao thirc :

1T

DT
SGI
MXI
AP|
POC
ALl
PMS
LLl
PDL
BLL
PHY

Data Interface

Signal Interface

Mailbox Interface

Aplication Programming Interface
Process Data Channel
Application Layer Interface
Peripheral Message Specification
Lower Layer Interface
Peripherals Data Link

Basic Link Layer

Physical Layer

bus ngoai vi (bus cuyc b))
max 10m

oy

— B ndi bus

DTI SGl MXI User
AP|
ALl
v
PDG PMS
i 7
LLI
J PDL
2
BLL
‘PHY 1
H 1.44 Kién trtc giao thirc
- Céu triic mang :
Bus master
max, 400mI -
max. 400m
B
= 7,
bus xa

bus 1&p aat
max, 50m

H 1.45 Cau trac mang
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- Co ché giao tiép :

Master Slave 1 Slave 2
Thanh ghi
| |
! Bd nhé anh i
E qua trinh E
i i
' ' Slave 4 Stave 3
Thanh ghi
H 1.46 Nguyén tic 1am viéc cua Interbus-S
DO “eU Chu ky m Dur lidu
e ........... ftham 56 m
thams63) tham 56 3
DO lidu Chu ky 2 DU iy
thams62| tham 56 2
Loop- D gy | D& llfu Dirlidy | DO ligu Chu ky 1 DUlitu | DO héu £CS
back |94 trinh | qud trinh | qud trinh {tham s | tham s6 1} qud trinh |
Trgm 1 [ Tram?2 11 o m— Tramn-1| Tramn

H 1.47 Giao thtrc truyén
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- Cau trac buc dién

Loopback D& li¢u sir dung CRC CNTR
2 Byte 0-512 Byte 2 Byte 2 Byte

Cau truc khung giao thic INTERBUS (lép 2)

Thong bdo | Bucdiéndiliéu | Bucdiéndalieu | Bicdién dirliéu
_tran thai
slojrofitoltolhbokoop..  folsfthlol.back lolilt)joleyte dirtieu o
—% Stop bit ~——¥ Stop bit
=——® Kiéu bic dién =% Kiéu buc dign
————% Thy ty chu trinh =% Thu tu chu trinh
e Ki8u chu trinh ~ Kidu chu trinh
e Start bit —p Start bit

H 1.48 Cau trac bire dién Interbus-S
1.18. AS-I (Actuator Sensor Interface )

PLC vdi giao PLC vdi gi
PLC - vdi giao
L dién bus trung dién ASA
PS {CPU Ps [CPU ps lcpu
Vac/ ra phan tan
Cam bién/cc c8u chip hanh Cam bién/co céu chdp hanh Cam bién/co céu chap hanh
a) N6i diém-diém cé dién b) Bus trudng vdi vaolra c) AS-Interface
phan tan

H 1.49 Ghép nbi cam bién va co cdu chip hanh s v6i AS-I
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- Kién tric giao thirc : Phan 4nh dic diém cua cac hoat dong giao tiép giira
mot bo didu khién véi cac thiét bi cam bién va co cdu chap hanh s6 1a han
ché & viéc trao ddi dir liéu thuan tuy va lugng dir li€u trao ddi rat nho. Dé
nang cao hi¢u suét va don gian hoa viéc thuc hién cac vi mach, toan bd viéc
xur ly giao thire dugce goi gon trong 16p 1 (16p vat 1y ) theo mo hinh OSI

- CAu triic mang va cap truyén :

AS-i Master

(PC, PLC,
CNC,. .)
Nguén P l ® o—%
DC T L 2 % o —
AS-i Slave Bb chia
Bo ndi
tich cuc
—T— Lo
SIA| |SiA SIA| [s/a] | SIA| | SIA| |S/A ) | SIA S/A | | SIA
- — o
N ~"
C3am bién/co cdu chip hanh thong thudng Cam bién/cd cdu chap hanh la AS-i Slave

H 1.50 Nguyén tic ghép nbi thiét bi trong mot hé AS-I

- Co ché giao tiép : theo phuong phap chu t&, mot mit cho phép thuc hién vi
mach ghép ndi cho cac tram t& rat don gian , nén gia thanh giam tao do linh
hoat cho hé thong. Khi c6 15i tram chu giri lai riéng ting buc dién khong co
tra 16i ma khong 1p lai chu trinh. Tram chu ciing c6 thé giri thong bao kém

theo ma khong anh hudng to1 thoi gian chu ky bus.
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- Cau truc biwrc dién :

L1 9o (tram cha) Nghe Tra &1 (tram to)
| ) I 1
L L |

.| 0 |CBA4A3|A2|A1|AD] 1413 {12{I11[10|P |1 053{52{51150[ P [ 1|...

bit dau bitcubi  bit dau bit cudi
bit diéu khién bit chén 1 bit chan 18
Gia chitram 16 thong tin cho tram 16 thing ti trd i

H 1.51 Céu trac bire dién AS-1
- Ma hoa bit ;

~ Day bit g di -] 0 1 0 |1 0 r >
Bén gti Ma Manchester . H - " I_ >
60mA + | ! f
| Déng phat /\/..4_\ /\ e
4 | | |
| l}

Tin hidu dién p trén *ZVT | A M A -
VIV TV

duéng truyén )
B | .
Bén nhan mmn H ﬂ ” >
| /Oy koo To o1 ]o[" _

H 1.52 M3 hoa duong truyén AS- I sir dung phuong phap APM
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D. CAC THANH PHAN HE THONG MANG .

- Mt s6 chuan giao tiép cong nghiép .

- Chuan MMS ( Manufactoring Message Specification ) : chuan quéc té
cho viéc xay dung 16p tng dung theo mé hinh qui chiéu OSI, co ban MMS
qui dinh mét tap hop cac dich vu chuan cho viéc trao doi dir liéu thoi gian
thuc va thong tin diéu khién giam sat. Cac dich vu ndy ciing nhu cac giao thirc
tuong tmg duoc chuan hoé trong 1SO/IEC 9506...

- Chuan IEC 61131-5.

- M hinh giao tiép mang :

May tinh
PBKGS
Chient
[ Hé th&ng mang truyén théng ]
Chent Client Server
Cac thiét bi khac cé
giao tiép vdi PLC PLC PLee

May moc hoac qua trinh k¢ thuat

H 1.53 M6 hinh giao tiép mang .

- Dich vu giao tiép :

- Bo diéu khién ( tong thé)

-Vao/ra

- BO xtr 1y trung tam

- Cung cap nguodn

- BO nhé

- Hé thong truyén thong
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Bing Cac dich vy giao tiép cho PLC

STT | Cacdich vy giao ti€p cho PLC PLC yéu | PLC dap | Khéi chic '
cdu <ng ndng co san
1 Kiém tra thiét bj X X X
2 Thu thap da liéu X X X
3 Pidu khién X X X
4 béng bd hoéa gida cac chuong trinh ing | X X X
dung
Bao déng X 0 X
Thuc hién chuong trinh va diéu khién 0 X 0
vao/ra
7 Truyén nap chuong trinh ing dung 0 X 0
8 Quan iy ndi X X X
Bang Gac khéi chuc nang giao ti€p (CFB)
STT | Chic ndng Tén khéi chirc nang hodc ham
1 Binh dia chi cac bién tirxa REMOTE_VAR
2 Kiém tra thiét b) STATUS, USTATUS
4 Thu thap dir liéu kiéu hdl tudn tu READ,
5 Thu thap dir liéu kiéu lap trinh USEND, URCV
6 Biéu khién tham sb ' WRITE,
7 Diéu khién lien dong SEND, RCV
8 Bao ddng duorc 1§p trinh NOTIFY, ALARM
9 Quan ly néi CONNECT
Luu y: Cac khéi chirc nang UXXX thé hién cac dich vu khong can yéu cdu
(unsolicited services).

- Kiém tra thiét bj : Khéi ham STATUS va USTATUS hd trg bo diéu
khién kiém tra trang thai cac thiét bj khac

- Thu thap dir liéu : Dit liéu qua cac thiét bi khac co thé biéu dién qua
cac bién, c6 2 phuong phap : héi tuan tu va lap trinh

- Piéu khién : c6 2 phuong phap 1a Diéu khién tham s va Diéu khién
khod lién dong

- Béo dong : Bo diéu khién s& giri t6i cac clinet khi ¢6 su ¢, Clinet c6

thé thong bao lai da xac nhan t6i bo didu khién
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- Quan 1y cac méi lién két : Cac chuong trinh Gng dung trong bo diéu
khién str dung khdéi CONNECT dé quan 1y cac méi lién két.
- OPC ( OLE for Process Control ) :

- Tong quan kién trac OPC

Visual Basic , OPC Server
) Automation

VBScripth. | e ) 3
OPC Group < Giao thie néng > 5
“tem T
' Jtem ]
| C4+, Java, oo &
D’|Ph|.m Interfaces g

,_

H 1.54 Kién trac so luge ctia OPC
OPC duoc xay dung trén co sé md hinh thanh phdn COM, nd dinh
nghia thém mot ) giao dién khai thac dir liéu tir qué trinh k¥ thuat, tao co sé
cho viéc xay dung cac tmg dung diéu khién phan tdan ma khong bi phu thudc

vao mang cong nghiép cu thé ...

49



CHUONG 2. THIET KE HE THONG TRUYEN THONG
TREN NEN VI PIEU KHIEN PIC

A GIOI THIEU CHUNG VE VI PIEU KHIEN PIC
2.1. PIC LA GI?

PIC 1a viét tit ctia “Programable Intelligent Computer”, c6 thé tam dich
la “may tinh thong minh kha trinh” do hang Genenral Instrument dat tén cho
vi diéu khién dau tién cta ho: PIC1650 dugc thiét ké dé dung lam cac thiét bi
ngoai vi cho vi diéu khién CP1600. Vi diéu khién nay sau d6 duoc nghién ctru
phat trién thém va tir d6 hinh thanh nén dong vi diéu khién PIC ngay nay.

2.2. TAI SAO CHON PIC MA KHONG CHON CAC VI PIEU KHIEN KHAC

Hién nay trén thi trudng c6 rat nhiéu ho vi diéu khién nhu 8051,
Motorola 68HC, AVR, ARM,... Ngoai ho 8051 dugc huong dan mot cach cian
ban & moi truong dai hoc, chon ho vi diéu khién PIC dé mo rong von kién
thirc va phat trién cac tng dung trén cong cu ndy vi cac nguyén nhan sau:

Ho vi diéu khién ndy c6 thé tim mua dé dang tai thi truong Viét Nam.
Gia thanh khong qua dit. C6 dy du cac tinh ning ctia mot vi diéu khién khi
hoat dong ddc lap.

La mot sy bd sung rat tot vé kién thic cling nhu vé ung dung cho ho vi
diéu khién mang tinh truyén thong: ho vi diéu khién 8051. S6 luong ngudi sir
dung ho vi diéu khién PIC. Hién nay tai Viét Nam ciling nhu trén thé gioi, ho
vi diéu khién nay duoc st dung khé rong rdi. Diéu nay tao nhiéu thuan loi
trong qua trinh tim hiéu va phat trién cac tng dung nhu: s6 luong tai lidu, sd
luong céc tmg dung mo di duoc phat trién thanh cong, dé dang trao ddi, hoc
tap, dé dang tim dugc sy chi dan khi gap khoé khan,...Su hd tro cta nha san
xuat vé trinh bién dich, cic cong cu lap trinh, nap chuong trinh tir don gian
dén phuec tap,...Cac tinh ning da dang cta vi diéu khién PIC, va céc tinh ning

nay khong ngimg duoc phat trién.
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2.3. KIEN TRUC PIC
CAu tric phan cimg ctia mot vi diéu khién dugc thiét ké theo hai dang

kién truc: kién trac Von Neuman va kién trac Havard.

Harvard von-Neumann

- Wy

p %

C E -
~u Fl ey e Pl s &=
@ e [ £ E U

r'- & £

[y ™

2 e

A A

H 2.1 Kién trac Havard va kién trac Von-Neuman

Tb chic phan cting cta PIC duoc thiét ké theo kién trac Havard. Diém
khac biét giita kién tric Havard va kién tric Von-Neuman 1a ciu triac b nhé
dit liéu va bd nhé chuong trinh. Déi véi kién tric Von-Neuman, bo nhé dit
liéu va bo nhé chuong trinh nim chung trong mdt bo nhé, do do ta co thé t6
chire, can ddi mot cach linh hoat b nhé chuong trinh va by nhd dir liéu. Tuy
nhién diéu nay chi c6 y nghia khi tbc do xtr 1i cia CPU phai rat cao, vi véi cau
tric d6, trong cuing mot thoi diém CPU chi c6 thé twong tac v4i bo nhd dix
liéu hoac bo nhd chuong trinh. Nhu vay co thé néi kién trac Von-Neuman
khong thich hop véi cu tric cia mot vi diéu khién. Di véi kién trac Havard,
bo nh¢ dir licu va bo nhé chuong trinh tach ra thanh hai bd nhé riéng biét. Do
d6 trong cing mot thoi diém CPU c6 thé tuong tac véi ca hai bo nhd, nhu vay
tdc do xir 1i cua vi diéu khién duogc cai thién dang ké. Mot diém can chu ¥ nita
1a tap 1énh trong kién trac Havard c6 thé duoc t6i wu tuy theo yéu cau kién
tric cua vi diéu khién ma khong phu thudc vao cau tric dir liéu. Vi du, ddi véi
vi diéu khién dong 16F, d6 dai 1énh ludn 1a 14 bit (trong khi dit liéu duogc t6
chtrc thanh timg byte), con ddi véi kién trac Von-Neuman, d6 dai 1énh ludn 1a

boi s6 cua 1 byte (do dit liéu dugc to chirc thanh timg byte).
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2.4. RISC va CISC

Nhu d3 trinh bay & trén, kién trac Havard 13 khai niém méi hon so voi
kién triic Von-Neuman. Khai niém nay duogc hinh thanh nham cai tién tbc do
thuc thi ctia mot vi diéu khién. Qua viéc tach ro1 bd nhé chuong trinh va bo
nhé dir 1i€u, bus chuong trinh va bus dir li¢u, CPU c6 thé cung mot lac truy
xuét ca bd nhé chuong trinh va by nh¢ dit li€u, gitp tang tde do xur 1i cua vi
diéu khién lén gap d6i. Pong thoi cau triic 1énh khong con phu thudc vao cau
trac dit liéu nita ma co6 thé linh dong diéu chinh tuy theokha ning va tdc do
cta timg vi diéu khién. Va dé tiép tuc cai tién tbc do thyc thi 1énh, tip 1énh
cta ho vi diéu khién PIC duoc thiét ké sao cho chiéu dai ma 1énh luén cb
dinh (vi du ddi véi ho 16Fxxxx chiéu dai ma 1énh ludn 1a 14 bit) va cho phép
thue thi 1énh trong mot chu ki ctia xung clock ( ngoai trir mot sd truong hop
dac bi¢t nhu I¢énh nhay, 1énh goi chuong trinh con ... can hai chu ki xung
d6ng hd). Piéu nay co6 nghia tap 1énh ctia vi diéu khién thudc cdu trac Havard
s& it 1énh hon, ngin hon, don gian hon dé dap tmg yéu cau ma hoa 1énh bang
mét sb luong bit nhét dinh. Vi diéu khién duoc to chic theo kién trac Havard
con dugc goi 1a vi diéu khién RISC (Reduced Instruction Set Computer) hay
vi diéu khién c6 tap lénh rut gon. Vi diéu khién duoc thiét ké theo kién truc
Von-Neuman con duge goi 1a vi diéu khién CISC (ComplexInstruction Set
Computer) hay vi diéu khién c6 tap 1énh phirc tap vi ma 1énh cta nd khong
phai 1a mot s6 ¢6 dinh ma ludn 1 bdi s6 cua 8 bit (1 byte).
2.5. PIPELINING

Pay chinh 14 co ché xur 1i 1énh cua cac vi diéu khién PIC. M6t chu ki
1énh cua vi diéu khién s& bao gdm 4 xung clock. Vi du ta sir dung oscillator c6
tan s6 4 MHZ, thi xung Iénh s€ co tan s6 1 MHz (chu ki 1énh sé 1a 1 us). Gia
su ta c6 mot doan chuong trinh nhu sau:
1. MOVLW 55h
2. MOVWF PORTB
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3. CALL SUB_1

4. BSF PORTA,BIT3

5. instruction @ address SUB_1

O déy ta chi ban dén qui trinh vi diéu khién xir 1i doan chuong trinh trén
thdng qua

tung chu ki 1énh. Qua trinh trén sé dugc thuc thi nhu sau:

(X1l 1Y IRE (] 174 (1
1, AOVL' £65 I Fetekd Zcecirel
Z. MOVWF FOFTE Teluhz Cxecudez
2 CALL SHR_A Fateai Fxenutai
4. 237 PORTA, T2 (Fereec HOP) Ferchd Fizh
4. nsfruction i adcress sUB 1 Felch SLE | (IExzculz5UB 1

FatnSUB 1+ 7

AL nstueninrs ar2 2ngle oyl eeept tor &ny precran aisnthes These take tan cy iz ante ke tatnn
nstuctions is "Tusnec” fon Fiz opzinz vhilz ke cewe ostraction s kerg =2icnee anc er execaled

Hinh 2.2: Co ché pipelining

TCYO0: doc 1énh 1

TCY 1: thuc thi Iénh 1, doc 1&énh 2

TCY?2: thuc thi 1énh 2, doc 1€nh 3

TCY3: thuc thi Iénh 3, doc 1énh 4.

TCY4: vi 1énh 4 khong phai 1a 1€nh s€ dugc thuc thi theo qui trinh
thuc thi cia chuong trinh (Iénh tiép theo dugc thyc thi phai 13 1énh dau tién tai
label SUB 1) nén chu ki thuc thi 1énh nay chi dugc dung dé doc 1énh dau tién tai
label SUB 1. Nhu vy c6 thé xem 1énh 3 can 2 chu ki xung clock dé thuc thi.
TCY5: thyc thi 1énh d4u tién ciia SUB_1 va doc 1énh tiép theo ciia SUB_1.
Qua trinh nay duoc thuc hién tuong tu cho cac 1énh tiép theo cua chuong trinh.
Thong thuong, dé thyuc thi mot 1énh, ta cAn mot chu ki 1énh dé goi 1énh do, va
mot chu ki xung clock nita dé giai ma va thuc thi 1énh. Véi co ché pipelining

duoc trinh bay ¢ trén, mdi 1énh xem nhu chi dugc thuc thi trong mot chu ki
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1énh. Ddi v6i cac 1énh ma qua trinh thuc thi nd 1am thay d6i gia tri thanh ghi
PC (Program Counter) can hai chu ki 1énh dé thuc thi vi phai thuc hién viéc
goi Iénh ¢ dia chi thanh ghi PC chi t&i. Sau khi da xdc dinh dang vi tri Iénh
trong thanh ghi PC, mdi 1énh chi can mot chu ki 1énh dé thuc thi xong.
2.6. CAC DONG PIC VA CACH LUA CHON VI PIEU KHIEN PIC
Céc ki hiéu cua vi diéu khién PIC:

PIC12xxxx: d0 dai Iénh 12 bit

PIC16xxxx: d0 dai 1énh 14 bit

PIC18xxxx: do dai Iénh 16 bit

C: PIC c6 bd nhd EPROM (chi c6 16C84 1a EEPROM)

F: PIC c6 bd nho¢ flash

LF: PIC c6 bo nhé 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 hiéu xxFxxx 1a EEPROM, néu ¢6
thém chir A ¢ cubi 1a flash (vi du PIC16F877 1a EEPROM, con PIC16F877A
1a flash). Ngoai ra con c6 thém mot dong vi diéu khién PIC méi 1a dsPIC. O
Viét Nam pho bién nhat 1a cac ho vi diéu khién PIC do hang Microchip san
xudt. Cach lya chon mot vi diéu khién PIC phu hop: Trudc hét can cha v dén
s6 chan cua vi diéu khién can thiét cho tmg dung. C6 nhiéu vi diéu khién PIC
voi s luong chan khac nhau, tham chi c6 vi diéu khién chi co 8 chén, ngoai
ra cOn co cac vi diéu khién 28, 40, 44, ... chan.

Can chon vi diéu khién PIC ¢6 bo nhé flash dé c6 thé nap xo6a chuong
trinh duoc nhiéu 1an hon. Tiép theo can chi ¥ dén cac khéi chirc ning duoc
tich hop san trong vi diéu khién, cac chuan giao tiép bén trong. Sau cung can
cht ¥ dén bo nhé chuong trinh ma vi diéu khién cho phép.

Ngoai ra moi thong tin vé cach lya chon vi diéu khién PIC ¢6 thé duoc tim

thay trong cudn sach “Select PIC guide”” do nha san xuat Microchip cung cap.
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2.7.NGON NGU LAP TRINH CHO PIC

Ngon ngir 1ap trinh cho PIC rat da dang. Ngon ngit 1ap trinh cip thap co
MPLAB (duogc cung cAp mién phi boi nha san xuit Microchip), cac ngdn ngir
1ap trinh cép cao hon bao gé)m C, Basic, Pascal, ... Ngoai ra con ¢ mot )
ngdn ngir 1ap trinh dugc phat trién danh riéng cho PIC nhu PICBasic,
MikroBasic,...

2.8. MACH NAP PIC

Pay ciing 1a mot dong san pham rat da dang danh cho vi diéu khién
PIC. C6 thé st dung cac mach nap duoc cung cép boi nha san xuét 1a hang
Microchip nhu: PICSTART plus, MPLAB ICD 2, MPLAB PM 3, PRO MATE
II. Co6 thé ding cac san pham nay dé nap cho vi diéu khién khac thong qua
chuong trinh MPLAB. Dong san pham chinh théng nay c6 wu thé 1a nap duoc
cho tat ca cac vi diéu khién PIC, tuy nhién gia thanh rat cao va thuong gip rat
nhiéu khé khan trong qué trinh mua san pham. Ngoai ra do tinh ning cho phép
nhiéu ché do nap khac nhau, con co rat nhiéu mach nap dugc thiét ké danh cho
vi diéu khién PIC. C6 thé so lugc mot sb 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 chuong trinh dién ap
thap ICSP (In Circuit SerialProgramming). Hau hét cac mach nap déu hd trg
tinh nang nap chuong trinh nay. WARP-13A va MCP-USB: hai mach nap nay
gidng v6i mach nap PICSTART PLUS do nha san xuat Microchip cung cp,
tuong thich véi 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 st dung
mot chuong trinh nap khéc, chang han nhu ICprog.P16PRO40: mach nap nay
do Nigel thiét ké va ciing kha ndi tiéng. Ong con thiét ké ca chuongtrinh nap,
tuy nhién ta cling c6 thé stir dung chwong trinh nap Icprog.

Mach nap Universal cua Williem: day khong phai 1a mach nap chuyén

dung danh cho PIC nhu P16PROA40.
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Cac mach nap ké trén c6 wu diém rat 16n 1a don gian, ré tién, hoan toan
co thé tu lép rap mot cach dé dang, va moi thong tin vé so dd mach nap, cach
thiét ké, thi cong, kiém tra va chuong trinh nap déu d& dang tim duoc va
download mién phi thong qua mang Internet. Tuy nhién cac mach nap trén co
nhuge diém 14 han ché vé s vi diéu khién duoc hd tro, bén canh d6 mdi mach

nap can duoc st dung véi mot chuong trinh nap thich hop.
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B VI PIEU KHIEN PIC 16F877A
2.9. SO PO CHAN VI PIEU KHIEN PIC16F877A

40-Pin PDIP
womner—[1 S’  20[J+— rETPED
SATAN] =—=[]2 3 [ w— RBS
RAZANZVRE-CVRD o & 37 [ ~—= RB4
RASANIVELr> «— [ & 35 [J «—a REIPGM
RAATCOCKICICUT - & 35 [J=— RBEZ
RASIANSESIC20UT -—[ 7 < [T REI
REORDANS ~—[]8 &  33[T~— mECINT
RE1/RIANS +—[] 3 2 v
RE2TEANT == [] 12 s 31 [J =—viza
P p—, B2 5 30— RODVFEPT
Vss— a2 5 2=[J<— RD&FSP3
OECICLKI —=[]13 ¥  23[]=—= RDSPEPS
OSCZCLXO w——[] 14 2 27 [J<— RO&PSPS
RCOITIOSOTICK! w—e[] 15 2% [J ~— RCTRXOCT
RCHTCEVCCP2 e [] 15 22 [J a—= RCETXCX
RC2CCP1 aa H 47 24 [T a—a RCEED0
RCUSCHISCL =[] 13 23 [T = RCSEDYS0A
RDOFEP) =[] 13 22 [T +~—+ RD2FEP3
ROD#F5P1 =+—[] 20 21[J -— rRD2P5P2
44-Pin PLCC
SASTOCKUCICUT
RASANGESCZOUT
REQRDIANS
RE1WRANS
RE2ICSIANT PIC16F874A
Vou PIC16F877A
OECHCL
OSC2CLKO
RCOT+OSOTICKS
NC
3 g 2
ST
sugliiiste
EERERREBEBRER
apntore  IH1TE)L)
igafafagafidulafu]n

RCTR)OT =011 ¢ k] sm e NC
RO4IPSPE =—=CIH 2 R - RCATICSOTICK
RDEP3Ps ~—= 11 3 O — 0SC2CX0
RDEPSPs IO < 2000 =—— CEC1ICu
RD7/PEP7 ~—=[CII] S PIC16F874A im‘— ‘:‘:
Vus —Etg ) ~—— oo ___
vag — 1 g PIC16F877A TR == REZCSANT
REQWT “—=CXH 8 25 - REIWRIANG
RBY ~—=[CTO 3 250 =—= REOROVANS
RB2 =—-[C14 10 4T =—= RASIANSES/C20UT
RBIPGM L1 1 » @ ? ?23 TT) &= RAJTCCKICIOUT
- - 4 ~
- - - -

it - O
RS - O
REENGC - O
G0 e
MCLRNES —e ]

N

RETFC

FANAND «— [

RAVANT -

RAZIRZINNES WOWE e O

RANALNWE + e O]

H 2.3 Céc dang so d6 chan
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2.10. MOT VAI THONG SO VI PIEU KHIEN PIC 16F877A

Pay 1a vi diéu khién thudc ho PIC16Fxxx véi tap 1énh gdm 35 1énh c6
d6 dai 14 bit.

MJi 1énh déu duoc thuc thi trong mot chu ki xung clock. Tdc d6 hoat
dong tdi da cho phép 13 20 MHz v&i mot chu ki 1énh 13 200ns. Bo nhd chuong
trinh 8Kx14 bit, bd nhd dir liéu 368x8 byte RAM va bd nhd dir liéu EEPROM
v6i dung luong 256x8 byte. S6 PORT 1/0 1a 5 véi 33 pin 1/O.

Céc dic tinh ngoai vi bao gdmcac khéi chirc niang sau:
Timer0: bd dém 8 bit véi b chia tan s 8 bit.

Timerl: bo dém 16 bit v4i bd chia tan sb, ¢ thé thuc hién chic nang

dém dua vao
xung clock ngoai vi ngay khi vi diéu khién hoat dong & ché do sleep.
Timer2: bd dém 8§ bit v4i bd chia tan sd, bd postcaler.
Hai b Capture/so sanh/diéu ché d6 rong xung.
Céc chuan giao tiép ndi tiép SSP (Synchronous Serial Port), SPI va I12C.
Chuan giao tiép nbi tiép USART véi 9 bit dia chi.

Cong giao tiép song song PSP (Parallel Slave Port) v&i cac chan diéu
khién RD, WR,

CS ¢ bén ngoai.Céc dac tinh Analog:

8 kénh chuyén d6i ADC 10 bit.

Hai bd so sanh.

Bén canh d6 13 mot vai dic tinh khac cta vi diéu khién nhu:
Bo nhé flash voi kha nang ghi x6a duge 100.000 1an.

Bo6 nhé EEPROM véi kha nang ghi x6a duge 1.000.000 1an.
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Dit liéu bd nhé EEPROM c6 thé luu trit trén 40 ndm.
Kha ning ty nap chuong trinh véi sy diéu khién cta phan mém.

Nap dugc chuong trinh ngay trén mach dién ICSP (In Circuit Serial

Programming) thong qua 2 chan.
Watchdog Timer v&i b dao dong trong.
Chtrc ndng bao mat ma chuong trinh.
Ché d6 Sleep.

C6 thé hoat dong v&i nhiéu dang Oscillator khac nhau.
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2.11. SO PO KHOI VI PIEU KHIEN PIC 16F877A

13 . Data Bus 9, PORTA
: S
Flash l .'l\ “, RATANT
Program N/ A RA2IAN2NVReF-/CVReF
Memory 2 Level Stack RAM 1 4 [X] mazANaNVREr=
{13-b) Fie RA4/TOCKHCI1OUT
Registers RAS/AN&/SS/IC20UT
Program
Bus 14 RAM Acdr™ ¢ g o RBO/INT
| instruction reg | i fddr M‘”}‘l\ z:l
| Direct Adgr 7 | i REI/PGM
7 4 R34
— RB5
:| RBE/PGC
é =i Status reg :.:_I. RE7/FGC
= al It PORTC
\f RCO/T1CSO/TICKI
Fower-up &2 @lulg 7 RCITIOSICCR2
oy Timer el RC2/CCP1
Ins'rulct-on Oscillator -1 ‘\_/*}"‘{“ s RCISCKISCL
Decode & [ | Start-up Timer \ ALU / ! Ru.‘EDIrSDA
Control S RC5/SDO
Power-on 2 L RCB/TX/CK
= WR::"“ 2 RCT/RX/DT
mir A Vat
®= Gener;'.gnon N o Tin‘gfg PORTD
OSC1/CLK! Brown-out - RDO/PSFO
QOSC2/CLKO Reset RD1/PSP1
In-Cirzuit RD2/PSF2
Cebugger L RD3/PSP3
Low-Voitage : RD4/PSP4
Programming RD5/PSPS
RDB/PSPE
RD7/PSFT
PORTE
MCLR Vop.Vss [X] REQRDIANS
= 4 re1WRANG
[ r=zTsiany
Timerd Timert Timer2 10-b A/D Q‘I:‘:?":; #
PN N Al £ A
JI Il IL Il Il
Ir I I 1 I 1
s Voltage
Data EEPROM CCP1.2 SpTEeG USART Comparator Reforerce

H 2.4. So dd khdi vi diéu khién PIC16F877A.
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2.12. TO CHUC BQ NHO

Céu triic bd nhéd cua vi diéu khién PIC16F877A bao gém bo nhd

chuong trinh (Program memory) va bg nh¢ dir li¢u (Data Memory).

2.12.1 B nhé chwong trinh

Bd nhé chuong trinh cua vi
diéu khién PIC16F877A 1a bd nhé
flash, dung luong bd nhd 8K word (1
word = 14 bit) va dugc phan thanh
nhiéu trang (tir page0 dén page 3) .

Nhu vay bo nhé chuong trinh c6 kha
nang chira dugc 8*1024 = 8192 1€nh
(vi mot 1énh sau khi ma hda sé co
dung luong 1 word (14 bit).Dé ma
hoa duogc dia chi cua 8K word bo
nhd chuong trinh, bd dém chuong
trinh lugng 13  bit
(PC<12:0>). Khi vi diéu khién duoc

cO dung

reset, b0 dém chuong trinh s& chi

dén dia chi 0000h (Reset vector).

PC<12:0> I
_.r
CALL, RETURN ‘F 12
RETFIE, RETLW |7 =
Y
Stack Level 1
Stack Level 2
“
.
L J
Stack Leve! 8
Reset Vector 0000h
L
. —
Interrupt Vector 0C004h
0005h
Page 0
7FFh
200h
Page 1
On-Chip |
FEFh
Program =
Memory | 190
Page 2
7FFh
800h
Page 2
FFFh

Hinh 2.5 B nh¢& chuong trinh

Khi c6 ngat xdy ra, bd dém chuong trinh s& chi dén dia chi 0004h (Interrupt

vector).BO nhé chuong trinh khong bao gdm bd nhd stack va khong duoc dia

chi hoa boi bd dém chwong trinh. Bd nhd stack s& duge dé cap cu thé trong

phan sau.

2.12.2 B¢ nh¢ dir li¢u

B0 nhé dit lidu cta PIC 1a bd nhd EEPROM duoc chia ra 1am nhiéu

bank. Po1 voi

PIC16F877A b nhé dir liéu duoc chia ra 1am 4 bank. Mdi bank ¢ dung



luong 128 byte, bao gdm cac thanh ghi c6 chirc ning dic biét SFG (Special
Function Register) nim & cac viung dia chi thdp va cac thanh ghi muc dich
chung GPR (General Purpose Register) nim & vung dia chi con lai trong
bank. Cac thanh ghi SFR thuong xuyén dugc str dung (vi du nhu thanh ghi
STATUS) s¢ duoc dat & tt ca cac bank ctia bd nhg dir liéu giap thuan tién
trong qué trinh truy xudt va lam giam bét 1énh ciia chuong trinh. So do cu thé

cua bo nho dir liéu PIC16F877A nhu sau:
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File
Address

Indirect addr(?| gon
TMRO 0th
PCL 02h
STATUS 03h
FSR 04nh
PORTA 05h
PORTB 06h
PORTC 07h
PORTD!" | 08h
PORTE!" | 09n
PCLATH 0Ah
INTCCN 0Bh
PIR1 0Ch
PIR2 oDh
TMR1L 0OEh
TMR1H OFh
T1CON 10h
TMR2 11h
T2CON 12h
SSPBUF 13h
SSPCON 14h
CCPR1L 15h
CCPR1H 16h
CCP1CON 17h
RCSTA 18h
TXREG 19h
RCREG 1Ah
CCPR2L 1Bh
CCPR2H 1Ch
CCP2CON | 1Dh
ADRESH 1Eh
ADCONC | 1Fh
20h

General

Purpose

Register

96 Bytes
7Fh

Bank 0

File
Address
Indirect addr."? | gon
OPTION_REG | 81h
PCL 82h
STATUS 83h
FSR 84h
TRISA 85h
TRISB 86h
TRISC 87h
TRISD! | g8h
TRISEM | 8gh
PCLATH 8AR
INTCON 8Bh
PIE1 8Ch
PIE2 8Dh
PCON 8Eh
8Fh
90h
SSPCON2 91h
PR2 92h
SSPADD 93h
SSPSTAT 94h
95h
96h
a7h
TXSTA 9s8h
SPBRG 9%h
9Ah
9Bh
CMCON aCh
CVRCON aDh
ADRESL 9Eh
ADCON1 | 9Fh
AOh
General
Purpose
Register
80 Bytes
EFh
accesses FOh
70h-7TFh
FFh
Bank 1

File
Address
Indirect addr.( | 100n
TMRO 101h
PCL 102h
STATUS 103h
FSR 104h
105h
PORTB 106h
107h
108h
109h
PCLATH 10Ah
INTCON 10Bh
EEDATA 10Ch
EEADR 10Dh
EEDATH | 10Eh
EEADRH [ 10Fh
110h
111h
112h
113h
114h
115h
116h
Seneral 117h
Rg;?gt%? 118h
16 Bytes 119h
11Ah
11Bh
11Ch
11Dh
11Eh
11Fh
120h
General
Purpose
Register
80 Bytes
16Fh
accesses 17Ch
70h-7Fh
17Fh
Bank 2

EI Unimplemented data memory locations, read as ‘o’
* Not a physical register.

Note 1:

These regisiers are not implemented on the PIC16F876A.

2: These registers are reserved; maintain these registers clear.

File

Address
Indirect addr.)| 1aph
OPTION_REG| 181h
PCL 182h
STATUS 183h
FSR 184h
185h
TRISB 186h
187h
188h
13%h
PCLATH 123Ah
INTCON 18Bh
EECON1 18Ch
EECON2 18Dh
Reserved® | 12Eh
Reserved® | 18Fh
190h
191h
192h
193h
194h
195h
& 196h
Register 198h
16 Bytes 199h
19Ah
18Bh
19Ch
19Dh
19Eh
19Fh
1ACh
General
Purpose
Register
30 Bytes
1EFh
accesses 1FCh
70h - TFh
1FFh
Bank 3

H 2.6 BO nhé dir liéu
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2.12.2.1 Thanh ghi chirc nang dac biét SFR

Pay 1a cac thanh ghi duoc st dung boi CPU hodc duge dung dé thiét
1ap va diéu khién cac khdi chirc ning duoc tich hop bén trong vi diéu khién.
C6 thé phan thanh ghi SFR lam hai loai: thanh ghi SFR lién quan dén cac
chtrc ning bén trong (CPU) va thanh ghi SRF dung dé thiét 1ap va diéu khién
cac khdi chtc ning bén ngoai (vi du nhu ADC, PWM, ...). Phan nay s& dé
cap dén cac thanh ghi lién quan dén cac chtic niang bén trong. Céac thanh ghi
dung dé thiét 1ap va diéu khién cac khdi chtrc ning s& dugc nhic dén khi ta dé
cap dén cac khoi chirc nang dé
Thanh ghi STATUS (03h, 83h, 103h, 183h):thanh ghi chira két qua thuc hién

phép toan ciia khdi ALU, trang théi reset va cac bit chon bank can truy xuét

trong bo nh¢ dit ligu.
RW-0  RW-0 RWO  RA R-1 RAW-X  RAW-x  RIW-x
| e | et | Rro | 76 | P8 [ z | bc | ¢ |
bit 7 bit 0

Thanh ghi OPTION_REG (81h, 181h): thanh ghi nay cho phép doc va ghi,
cho phép diéu khién chitc nang pull-up ciia cac chan trong PORTB, xéc lap

cac tham s6 v€ xung tac dong, canh tic dong cuia ngat ngoai vi va bo dém

Timer0.
RW-1  RMW-1  RW-1  RW- RIW-1 RW-T  RMW-T RAW-1
| RBPU | NTEDG | Tocs | TosE | Psa | ps2 | Ps1 | Pso |
bit 7 bit 0

Thanh ghi INTCON (0Bh, 8Bh,10Bh, 18Bh):thanh ghi cho phép doc va ghi,
chira cac bit diéu khién va cac bit co higu khi timer0 bi tran, ngat ngoai vi
RBO/INT va ngit interrput- on-change tai cac chan caa PORTB.

RAN-0 RAN-0 RAN-0 RAN-0 RAW-0 RIW-0 RW-0 RAN-x

| GIE | PEIE | TMROIE | INTE | RBIE [ TMROIF [ INTF | RB8IF
bit 7 bit 0
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Thanh ghi PIE1 (8Ch): chira cac bit diéu khién chi tiét cac ngét cua cac khbi

churc nang ngoai vi.

U-0 RW-0 U0 RW-D RIW-0 u-0 U0 RW-0
| — | cme | — | eeEe | Boue | — | — |cceraeE |
bit 7 bit 0

Thanh ghi PIR1 (0Ch) chira cd ngit ctia cac khdi chirc nang ngoai vi, cac
ngit nay

dugc cho phép bai cac bit diéu khién chira trong thanh ghi PIEL.

U-0 R/W-0 U-0 RIW-0 RIW-0 U-0 U0  RW-0
| — | emFr | — | eer | BouF | — | — |ccraF |
hit 7 bit C

Thanh ghi PIE2 (8Dh): chtra cac bit diéu khién cac ngat ciia cac khoi chirc
niang CCP2, SSP bus, ngét ctia bd so sanh va ngit ghi vao bd nhd EEPROM.
U-0 U-0 ' U-0 U-D U-0 U-0 RM-0 RIW-1

[ = = = = =0 FoR | ®OR |
it 7 bit 0

Thanh ghi PIR2 (0Dh): chita cac c& ngat ctia cac khoi chirc nang ngoai vi,
cac ngat nay duoc cho phép boi cac bit didu khién chira trong thanh ghi PIE2.

RW-0  RW-0  RW-D  RW-O RW-C  RW-0 RW-0  RW-D
|PsPiE® | ADIE | RCIE | TXIE | SSPIE | CCP1IE | TMR2IE | TMRIIE |
bit 7 bit 0

Thanh ghi PCON (8Eh): chita cac cd hiéu cho biét trang thai cac ché do reset

cua vi diéu khién.

RW-0  RW-0 RWO R R-1 RW-x  RAW-x  RMW-x
| mp | met | R0 [ T6 | 0 [ z | bc C
bit 7 bit 0

2.12.2.2 Thanh ghi muc dich chung GPR

Céc thanh ghi nay c6 thé duogc truy xuét truc tiép hodc gian tiép thong
qua thanh ghiFSG (File Select Register). Day la cac thanh ghi dir li¢u thong
thuong, nguoi sir dung cé thé tiy theo muc dich chuwong trinh ma c6 thé dung
cac thanh ghi nay dé chira cac bién sb, hang sb, két qua hodc cac tham s

phuc vu cho chuong trinh.
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2.12.3 STACK

Stack khong nam trong bo nhd chuong trinh hay bd nhé dit liéu ma 1a
mot vung nhd dac biét khong cho phép doc hay ghi. Khi 1énh CALL dugc
thuc hi¢n hay khi mdt ngét xdy ra lam chuong trinh bi r€ nhanh, gia tri cua bd
dém chuong trinh PC tu dong duoc vi diéu khién cat vao trong stack. Khi mot
trong cac Iénh RETURN, RETLW hat RETFIE duogc thuc thi, gia tri PC s€ tu
dong duoc 14y ra tir trong stack, vi diéu khién sé& thuc hién tiép chuong trinh
theo dung qui trinh dinh trudec.

Bo nhé Stack trong vi diéu khién PIC ho 16F87xA c6 kha ning chira
duogc 8 dia chi va hoat dong theo co ché xoay vong. Nghia 14 gia tri cit vao bo
nhd Stack lan thir 9 s& ghi dé 18n gia tri cat vao Stack lan dau tién va gié tri
cat vao bo nhé Stack 1an thtr 10 s& ghi dé 1én gia tri6 cat vao Stack lan thi 2.

Can cha y 1a khong c6 ¢d hiéu ndo cho biét trang thai stack, do d6 ta
khong biét duoc khi nao stack tran. Bén canh dé tap 1énh cua vi diéu khién
dong PIC ciing khong c6 1énh POP hay PUSH, cac thao tac v&i bo nhé stack
s& hoan toan dugc diéu khién bsi CPU.

2.13. CAC CONG XUAT NHAP CUA PIC 16F877A

Cong xuét nhap (I/0 port) chinh 1a phwong tién ma vi diéu khién ding
dé tuong tac v4i thé gidi bén ngoai. Sy twong tic ndy rat da dang va thong
qua qua trinh twong tac d6, chic ning cua vi diéu khién dugc thé hién mot
cach rd rang.

Mot cong xuat nhap cia vi diéu khién bao gdm nhiéu chan (I/O pin),
tly theo cach bd tri va chirc nang cta vi diéu khién ma sd luong cong xuét
nhap va s luong chan trong mdi cong co thé khac nhau. Bén canh d6, do vi
diéu khién dugc tich hop sin bén trong cac dic tinh giao tiép ngoai vi nén bén
canh chtrc ning 13 cong xuit nhap thong thudng, mot sd chan xuat nhap con
c6 thém cac chic ning khac dé thé hién sy tic dong cuia cac dic tinh ngoai vi

néu trén doi voi the gigi bén ngoai. Chirc ndng cua tirng chan xuat nhdp trong
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mdi cong hoan toan cé thé duoc xac 1ap va diéu khién duoc thong qua cac
thanh ghi SFR lién quan dén chan xuét nhap do.

Vi diéu khién PIC16F877A c6 5 cong xuat nhap, bao gdbm PORTA,
PORTB, PORTC, PORTD va PORTE. Cu trac va chirc ning cla timg cong
xuat nhap s& duoc dé cap cu thé trong phan sau.

2.13.1 Port A

PORTA (RPA) bao gém 6 I/O pin. Pay 1a cac chan “hai chiéu”
(bidirectional pin),nghia 13 c6 thé xuét va nhap dugc. Chiic nang I/O nay duoc
diéu khién boi thanh ghi TRISA (dia chi 85h). Muén xac 1ap chiic ning cia
mot chan trong PORTA 1 input, ta “set” bit diéu khién tuong Gng voi chan
d6 trong thanh ghi TRISA va nguoc lai, mudn xac 1ap chirc ning ctia mot
chan trong PORTA 14 output, ta “clear” bit diéu khién twong (mg véi chan d6
trong thanh ghi TRISA. Thao tac nay hoan toan tuong tu dbi véi cac PORT
va cac thanh ghi diéu khién twong Gmg TRIS (d6i vdi PORTA la TRISA, d6i
v6i PORTB 1a TRISB, ddi véi PORTC 1a TRISC, d6i voi PORTD 1a TRISD
va d6i v6i PORTE la TRISE). Bén canh d6 PORTA con 13 ngd ra ciia bd
ADC, b0 so sanh, ngd vao analog ngd vao xung clock cua Timer0 va ngd vao
ctia bo giao tiép MSSP (Master Synchronous Serial Port). Dic tinh nay s&
dugc trinh bay cu thé trong phan sau.Cac thanh ghi SFR lién quan dén

PORTA bao gém:

PORTA (dia chi 05h) : chtra gia tri cac pin trong PORTA.
TRISA (dia chi 85h) : diéu khién xuat nhap.

CMCON (dia chi 9Ch) : thanh ghi diéu khién b so sanh.
CVRCON (dija chi 9Dh) : thanh ghi diéu khién bo so sanh dién ap.
ADCONI1 (dia chi 9Fh) : thanh ghi diéu khién bo

2.13.2 Port B

PORTB (RPB) gom 8 pin I/0O. Thanh ghi diéu khién xuat nhap tuong
ung la TRISB.
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Bén canh d6 mot sd chan cuia PORTB con dugc s dung trong qua trinh
nap chuong trinh cho vi diéu khién véi cac ché do nap khac nhau. PORTB
con lién quan dén ngét ngoai vi va bo Timer0. PORTB con duoc tich hop
chtrc niang dién tro 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 cac pin trong PORTB

TRISB (dia chi 86h,186h)  : diéu khién xuat nhap

OPTION_REG (dia chi 81h,181h) : diéu khién ngit ngoai vi va b Timer0
2.13.3 PortC

PORTC (RPC) goém 8 pin I/O. Thanh ghi diéu khién xuit nhap twong
ung 1a TRISC.

Bén canh d6 PORTC con chira cac chan chirc nang cuia by so sanh, bo
Timerl, b6 PWM va cac chuan giao tiép nbi tiép 12C, SPI, SSP, USART.

Céc thanh ghi diéu khién lién quan dén PORTC:

PORTC (dia chi 07h) : chtra gia tri cac pin trong PORTC

TRISC (dia chi 87h) : diéu khién xuat nhap.

2.13.4 Port D

PORTD (RPD) gdm 8 chan I/O, thanh ghi diéu khién xuét nhap twong
ung la TRISD.

PORTD con 14 cong xuat dir lidu ctia chuan giao tiép PSP (Parallel
Slave Port).

Céc thanh ghi lién quan dén PORTD bao gom:

Thanh ghi PORTD : chtra gia tri cac pin trong PORTD.

Thanh ghi TRISD : diéu khién xuat nhap.

Thanh ghi TRISE  : diéu khién xuat nhap PORTE va chuan giao tiép PSP.
2.13.4 Port E

PORTE (RPE) gébm 3 chan I/O. Thanh ghi diéu khién xuat nhap tuong
ung la TRISE.
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Céc chan cua PORTE c6 ngo vao analog. Bén canh d6 PORTE con la cac
chan diéu khién ciia chuan giao tiép PSP.
Céc thanh ghi lién quan dén PORTE bao gom:
PORTE  : chura gid tri cac chan trong PORTE.
TRISE : diéu khién xuat nhap va xac 1ap cac thong sd cho chuan giao tiép PSP.
ADCONI : thanh ghi diéu khién khéi ADC
2.14. TIMER O

bay 1a mgt trong ba bd dém hodc bd dinh thoi cua vi diéu khién
PIC16F877A. Timer0 1a by dém 8 bit duge két ndi véi bd chia tan sd
(prescaler) 8 bit. C4u trac ctia TimerO cho phép ta Iya chon xung clock tac
dong va canh tich cuc cua xung clock. Ngét Timer0 s& xuét hién khi Timer0
bi tran. Bit TMROIE (INTCON<5>) 14 bit diéu khién ctia Timero0.
TMROIE=1 cho phép ngit Timer0 tac dong, TMROIF= 0 khong cho phép ngat

Timer0 tac dong. So d6 khoi cua Timer0 nhu sau

CLKO (= Foscid)

Data Bus
1 = U M -
RAATOCKI AT ; /
pin ] | — U e
= X Cycles

f— 2 TMRO Reg —l

|—,v S —~ 1 0
TOSE T
i PSA Set Flag bit TMROIF
on Overfiow

PRESCALER
[ o e e Dk TSt
0 I ;
M | B8-bit Prescaler

() —|

|
| 1 |
Watchdog 1 X | 3 |
Timer | |
T | | 8-to-1 MUX |<-— PS2PSO |
T PSA (LI Sererrerea el e T N |
WDT Enable bit o | 3
MUX  |—— PSA
WDT
Time-out

Note: TOCS, TOSE, PSA, PS2:PS0 are (OPTION_REG<S:0>)

H 2.7 So dd khéi cia Timer0
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Céc bit PS2:PSO (OPTION REG<2:0>) x4c dinh ti s chia tan sd cia
prescaler. Xem lai thanh ghi OPTION REG dé xac dinh lai mét cach chi tiét
vé cac bit diéu khién trén. Céc 1énh tac dong Ién gia tri thanh ghi TMRO s&
x6a ché d6 hoat dong cua prescaler. Khi dbi tuong tac dong la TimerO, tac
dong 1én gia tri thanh ghi TMRO s& x6a prescaler nhung khong 1am thay doi
ddi tuong tdc dong cua prescaler. Khi ddi tuong tac dong 1la WDT,Iénh
CLRWDT s& x6a prescaler, dong thoi prescaler sé& ngung tac vu hd trg cho
WDT. Céc thanh ghi diéu khién lién quan dén Timer0 bao gom:

TMRO (dija chi 01h, 101h) : chira gia tri dém ctia Timero0.

INTCON (dija chi 0Bh, 8Bh, 10Bh, 18Bh): cho phép ngat hoat dong (GIE
va PEIE).

OPTION_REG (dia chi 81h, 181h): diéu khién prescaler.

Muén Timer0 hoat dong ¢ ché d0 Timer ta clear bit TOSC
(OPTION_REG<5>), khi d6 gia tri thanh ghi TMRO s¢€ tang theo tirng chu ki
xung dong hd (tan sd vao Timer0 bang Y tan s oscillator). Khi gid tri thanh
ghi TMRO tir FFh tré vé 00h, ngat Timer0 s& xuat hién. Thanh ghi TMRO cho
phép ghi va x6a dugc giup ta an dinh thoi diém ngat Timer0 xuat hién mot
cach linh dong.

Muén Timer0 hoat dong ¢ ché d6 counter ta set bit TOSC
(OPTION REG<5>). Khi d6 xung tic dong 1én bd dém duoc ldy tir chan
RA4/TOCKI. Bit(OPTION REG<4>) cho phép lya chon canh tac dong vao
bot dém. Canh tac dong s€ la canh 1én néu TOSE=0 va canh tac dong s€ 1a
canh xubng néu TOSE=1.

Khi thanh ghi TMRO bi tran, bit TMROIF (INTCON<2>) s€ dugc set.
Pay chinh 13 c& ngit ctia Timer0. Cd ngit ndy phai dugc xéa bang chuong
trinh truéc khi bd dém bat dau thuc hién lai qua trinh dém. Ngét Timer0
khong thé “danh thirc” vi diéu khién tir ché do sleep. Bo chia tan so

(prescaler) duoc chia sé giita Timer0 va WDT (Watchdog Timer). Diéu d6 co
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nghia 14 néu prescaler dugc st dung cho Timer0 thi WDT s& khong c6 duoc
hd tro ciia prescaler va nguoc lai. Prescaler duoc diéu khién boi thanh ghi
OPTION_REG. Bit PSA (OPTION_REG<3>) xac dinh ddi tuong tic dong
cua prescaler.
215 TIMER 1

Timerl 1a b dinh thoi 16 bit, gia tri cia Timerl s€ dugc luu trong hai
thanh ghi (TMR1H:TMRI1L). C& ngét caa Timerl 1a bit TMRIIF (PIR1<0>).
Bit diéu khién cua Timerl s& 1a TMRIIE (PIE<0>). Twong tu nhu Timer0,
Timer! ciing ¢ hai ché d6 hoat dong: ché do dinh thdi (timer) véi xung kich
1a xung clock cua oscillator (tan sd cta timer bang % tan s cua oscillator) va
ché d6 dém (counter) véi xung kich 1a xung phan 4nh céc su kién can dém lay
tor bén ngoai thong qua chan RCO/T10SO/T1CKI (canh tac dong la canh 1€n).
Viéc lya chon xung tac dong (twong ing véi viée lya chon ché d6 hoat dong
la timer hay counter) dugc diéu khién bai bit TMR1CS (T1CON<I>). Sau

day 1a so d6 khdi ctia Timerl:

Set Flag bit
TMR1IF on )
Cverfiow C Synchronized
L‘ Tr‘l'm 3 Clock input
TMR1H TMRIL ,—l
N\,
: Y, SO
TMR 10N N
______ Onl/Off
X % TI1SYNC
' TI0SC ! s e
dlelvall . - - A -, 1
RCOM10SOITICK g :J L ! t{' 1 | — Synconze
12 /"-TIOSCEN Foscid 1.2.4.8 Aoet [
L\ 0 r

RC1T10SUCCP2R! ] A G Intemal [
T10SYCCP2%! | X — 1 Oscillator™ -~
Uo , X - Clock A 2 Q Clock
1

R TICKPS1:TICKPSD

Note 1: When the TIOSCEN b is cleared, the inverter is tuned off. This elmnates power drain

Ngoai ra Timerl con c6 chirc ning reset input bén trong duoc diéu khién
béi mot trong hai khéi CCP (Capture/Compare/PWM).Khi bit TIOSCEN
(TICON<3>) dugc set, Timerl sé& lay xung clock tr hai chan
RC1/T10SI/CCP2 va RCO/T10SO/T1CKI lam xung dém. Timer] s& bét dau
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dém sau canh xudng dau tién cua xung ngd vao. Khi d6 PORTC sé& bo qua su
tac dong cua hai bit TRISC<1:0> va PORTC<2:1> dugc gan gia tri 0. Khi
clear bit TIOSCEN Timerl s& ldy xung dém tir oscillator hodc tir chan
RCO/T10SO/T1CKI.

Timerl c6 hai ché d6 dém 1a dong bo (Synchronous) va bat dong bod
(Asynchronous). Ché d6 dém dugc quyét dinh boi  bit diéu
khién(T1CON<2>).Khi=1 xung dém l4y tir bén ngoai s& khong duoc dong bd
héa véi xung clock bén trong, Timerl s& tiép tuc qua trinh dém khi vi diéu
khién dang & ché do sleep va ngat doTimerl tao ra khi bi tran c¢6 kha ning
“danh thire” vi diéu khién. O ché 6 dém bat dong bo, Timerl khong thé duoc
str dung dé 1am ngudn xung clock cho khdi CCP

(Capture/Compare/Pulse width modulation).Khi=0 xung dém vao
Timerl s& dugc dong bo hoa véi xung clock bén trong. O ché do nay Timerl
s& khong hoat dong khi vi diéu khién dang & ché do sleep.Céac thanh ghi lién
quan dén Timerl bao gdm:

INTCON (dia chi 0Bh, 8Bh, 10Bh, 18Bh): cho phép ngat hoat dong
(GIE va PEIE).

PIR1 (dia chi 0Ch): chtra c& ngét Timerl (TMR1IF).

PIE1( dia chi 8Ch): cho phép ngat Timerl (TMRI1IE).

TMRIL (dia chi OEh): chtra gié tri 8 bit thap cua bd dém Timerl.

TMR1H (dia chi OEh): chtra gi tri 8 bit cao ctia bd dém Timerl.

T1CON (dia chi 10h): x4c 1ap cac thong s6 cho Timerl.

2.16. TIMER 2

Timer2 1a b dinh thoi 8 bit va duge hd trg boi hai bo chia tan so
prescaler va postscaler. Thanh ghi chuta gia tri dém cta Timer2 1a TMR2. Bit
cho phép ngit Timer2 tac dong 1a TMR20ON (T2CON<2>). Co ngit cua
Timer2 1a bit TMR2IF (PIR1<1>). Xung ngd vao (tan sd bang Y tan sb

oscillator) duoc dua qua bd chia tin s prescaler 4 bit (v6i cac ti s chia tan
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s6 1a 1:1, 1:4 hodc 1:16 va duoc diéu khién béi cac bit T2CKPS1:T2CKPS0
(T2CON<1.0>)).

[
Sets Flag ™R2

bit TMR2IF | outputi!

Reset
= o[ TMR2Reg |, 550 | Foscra
Fhsiscalor | Comparator | ,T/Z
1-1to 1:16 | EQ | {} R
4 [ Premeg | T2CKPSO
T20UTPS3:
T20UTPSO

Note 1: TMR2 register ouiput can be sofiware selected by the
SSP module as a baud clock.

Hinh 2.8 So d6 khdi Timer?2.

Timer2 con dugc hd trg boi thanh ghi PR2. Gié tri dém trong thanh ghi
TMR2 s& tang tir 00h dén gia tri chtra trong thanh ghi PR2, sau d6 duoc reset
vé 00h. Kh I reset thanh ghi PR2 dugc nhan gia tri mac dinh FFh. Ngo ra ctua
Timer2 duoc dua qua bo chia tdn sd postscaler véi cac mire chia tir 1:1 dén
1:16. Postscaler dugc diéu khién bai 4 bit T2OUTPS3:T20UTPS0. Ngd ra
ctia postscaler dong vai trd quyét dinh trong viéc diéu khién co ngit.

Ngoai ra ngd ra ciia Timer2 con duoc két nbi voi khdi SSP, do d6
Timer2 con dong vai trod tao ra xung clock dong bo cho khéi giao tiép SSP.

Céc thanh ghi lién quan dén Timer2 bao gom:

INTCON (dia chi 0Bh, 8Bh, 10Bh, 18Bh): cho phép toan bd cac ngat
(GIE va PEIE).

PIR1 (dia chi 0Ch): chtra co ngat Timer2 (TMR2IF).

PIE1 (dia chi 8Ch): chta bit diéu khién Timer2 (TMR2IE).

TMR2 (dia chi 11h): chta gia tri dém cta Timer2.

T2CON (dia chi 12h): xac 1ap cac thong sd cho Timer2.PR2 (dia chi
92h): thanh ghi hd trg cho Timer2.
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Ta c6 mot vai nhan xét vé Timer0, Timerl va Timer2 nhu sau:

Timer0 va Timer2 14 bd dém 8 bit (gia tri dém t6i da 1a FFh), trong khi
Timerl 14 b dém 16 bit (gia tri dém tbi da 1a FFEFh).

Timer0, Timerl va Timer2 déu c6 hai ché d6 hoat dong la timer va
counter. Xung clock c6 tan sé bang ¥4 tan sb cua oscillator.

Xung tac dong 1én Timer0 duogc hd tro baoi prescaler va co thé duoc
thiét lap o nhiéu ché do khac nhau (tﬁn sb tac dong, canh tac dong) trong khi
cac thong s6 cua xung tac dong Ién Timerl 1a ¢ dinh. Timer2 dugc hd tro boi
hai bo chia tan s6 prescaler va postcaler doc lap, tuy nhién canh tac dong van
duoc ¢ dinh 13 canh 1én. Timerl c6 quan h¢ véi khdi CCP, trong khi Timer2
duge két noi véi khoi SSP.

Mot vai so sanh sé& gitip ta dé dang lua chon dugc Timer thich hop cho

ung dung
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CHUONG 3 : THIET KE SO PO MACH PHAN CUNG,
MACH IN MACH NGUYEN LY, SO PO KHOI NGUYEN LY
HOAT PONG.

Sau khi di sdu vao nghién ctu vé HE THONG MANG CONG
NGHIEP ciing nhu nghién ctru vé vi diéu khién PIC 16F877A 1 phan tu
quan trong trong qua trinh 1ap trinh va mot sé linh kién dé xdy dung mach em
da su dung phén mém ORCARD( v10.0) dé v& va thiét ké so dd mach in, so
d6 mach nguyén 1y cho mé hinh nguyén ctru.

A: GIOI THIEU CAC PHAN TU TRONG MACH
3.1. VI PIEU KHIEN PIC 16F877A
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- So dd chan
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- So @b khbi
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- Mot vai thong sb
Pay 1a vi diéu khién thudc ho PIC16Fxxx véi tap 1énh gdm 35 1énh c6
do dai 14 bit.Mdi 1énh déu duoc thue thi trong mot chu ki xung clock. Tbc do
hoat dong tdi da cho phép 1a 20 MHz v61 mét chu ki 1€nh 1a 200ns. Bo nhd
chuong trinh 8Kx14 bit, b nhé dir liéu 368x8 byte RAM va bo nhd dir liéu
EEPROM voi dung luong 256x8 byte. S6 PORT I/O 13 5 véi 33 pin I/O.
Céc dic tinh ngoai vi bao gdmcac khéi chirc niang sau:
Timer0: bo dém 8 bit véi bo chia tan sb 8 bit.
Timerl: bo dém 16 bit véi bd chia tan sd, ¢ thé thuc hién chirc nang dém
dwa vao xung clock ngoai vi ngay khi vi diéu khién hoat dong & ché do sleep.
Timer2: b dém 8 bit v6i bd chia tan sb, bo postcaler.
Hai bo Capture/so sanh/diéu ché do rong xung.
Céc chuan giao tiép ndi tiép SSP (Synchronous Serial Port), SPI va I12C.
Chuan giao tiép nbi tiép USART véi 9 bit dia chi.
Cong giao tiép song song PSP (Parallel Slave Port) v6i cac chan diéu
khién RD, WR,
CS & bén ngoai.Cac dac tinh Analog:
8 kénh chuyén d6i ADC 10 bit.
Hai bd so sanh.
Bén canh d6 1a mot vai dic tinh khéac cua vi diéu khién nhu:
Bo nhé flash voi kha nang ghi x6a dugc 100.000 lan.
Bo6 nhé EEPROM véi kha nang ghi x6a duge 1.000.000 1an.
Dit liéu bd nhé EEPROM c6 thé luu trit trén 40 ndm.
Kha nang tu nap chuong trinh voi sy diéu khién cua phﬁn mém.
Nap dugc chuong trinh ngay trén mach dién ICSP (In Circuit Serial
Programming) thong qua 2 chan.
Watchdog Timer v4i b dao dong trong.

Chtrc ndng bao mat ma chuong trinh.
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Ché d6 Sleep.

C6 thé hoat dong voi nhiéu dang Oscillator khéac nhau.
3.2.LED 7 THANH

Led 7 thanh bao gém nhiéu loai led tich hop bén trong cac led duge ndi
chung nhau 1 chan .Trong thyc té c¢6 2 loai led 7 thanh 1a loai anot chung va
loai katot chung. Trong chuong trinh nay st dung loai anot chung , cac led s€
cé chung nhau chan nguén (chan duong) chan con lai a,b,c,d,e.f,g cua led nao
duoc ndi dit thi led do s& sang.Thay vi st dung loai led 7 thanh trén thi
truong dang st dung,& day em thiét ké led 7 thanh duoc tich hop boi nhiéu
led don trong d6.Di¢én ap dua vao anot chung la 12 VDC, Imax cua led 7

thanh la khoang 1,4A.Bang logic nhu sau:

a | b c d e f | G| h
o 00| 0} 0] 0] 0 1 1
1 1 0|0 1 1 1 1 1
2 0| 0 1 0| 0 1 0 1
3 0| 00| O 1 1 0 1
4 1 0|0 1 1 0] 0 1
510 1 0| 0 1 0] 0 1
6 | 0 1 0O 0] 0] 0] O 1
7101100 1 1 1 1 1
8§ 0[O0 | OO0 |0 |0 ]| O 1
910 ] 0|00 1 0] 0 1
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3.3. IC PEM ULN 2003 APG

- So d6 chén va so do logic

IN 1 1
IN 2 2
IN3 3
IN &4 &
IN 5 5
IN6 6
IN7 7
GND 8

S-197711

ouTt
15 OUT
14 OUT 3
out
12 OUT §

11 OUT 6

10 OUT 7

g COMMON FREE

WHEELING DIODES

- So d6 nguyén 1y cau tao trong ctia ULN2003:(1cip darlington)

27kQ TN
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Pac tinh cua ULN2003:

« Dong dau ra :500 mA

« Diu ra dién ap cao: 50V

« Thich hop véi nhiéu kiéu logic

« Ung dung diéu khién role

Pau vao duge md véi dién ap 1a3.85V,dong 1a 1.85mA:Pau ra c6 thé
dua 500mA xudng mass
3.4. LM 2576T

- So dd chan

1 23 45

il

T0-263-5

LM2575, LM2576

 —
o ——
—

Pin | Function

v

ol X

N

1

2 OUTPUT
3 COMMON
4 | FEEDBACK
5 ON/OFF

TAB is COMMON

- So d6 nguyén Iy

INPUT REG|—ON /OFF | O ON/OFF
FEEDBACK

INTERNAL
RESISTORS
FOR FIXED

OPTIONS ONLY

[Rer|  |osc| [RESET|  [PROTECTION| L—O ouTPUT

<,7—0 GND
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- Thong s6 vao ra

LM2576-5 ([Note 1] Test Circuit Figure 15)

Qutput Voltage (Vin = 12V, lLoag = 0.5 A, Ty =25°C) Vout 49 5.0 5.1 Y
Output Voltage (80V <V, <40V, 05A <1 429 <3.0A) Vout Y
Ty=25C 48 5.0 5.2
Ty=-40to +125°C 475 - 5.25
Efficiency (Vi = 12V, lgag = 3.0 A) n - 77 - %
3.5. TRANSISTOR A1015
- So d6 chan
PINNING
PIN DESCRIPTION

1 base

2 collector

3 emitter

1
R 2
3 ==—1—""} ]
3
MAMZES
Fig.1 Simplified outline (TO-82; S0T54)
and symbaol.
- Thong s6 vao ra

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veso collector-base voltage open emitter - =50 WV
Veeo collector-emitter voltage open base - =50 \
Vega emitter-base voltage open collector - -5 WV
le collector current (DC) - -150 mA
lespa peak collector current - =200 mA
lgm peak base current - =200 mA
Piot total power dissipation Tamp £ 25 °C; note 1 - 500 mwW
Tag storage temperature -65 +150 °C
T junction temperature - 150 °C
Tamb operating ambient temperature -65 +150 °C
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3.6. TRANSISTOR QUANG PC817

- So 36 chan

PC817 -
0 544025 Internal connection diagram
@ 1o @ ®
CTR e =
rank mark = =
T OF|
Anode mark_+4=* =%| © ]
o
D] @ DD
1 0.9= 0.2
12503
; o 4. 58= 0.5
= 2 B @ Anode
= 3 @ Cathode
N~
— . o @ Emitter
S @ Collector
= 0i5=0-1
- Thong s6 vao ra
Parameter Symbol Conditions MIN. | TYP. | MAX | Unit
Forward voltage \4; lF=20mA 1.2 1.4 i
o Peak forward voltage VM Iy =054 30 v
o Reverse current I Ve=4V 10 HA
Terminal capacitance G V=1, f= IkHz 30 250 pF
Output | Collector dark current lceo Vee=20V 107 A
*Current transfer ratio CTR | lp=5mA, Vee=35V 50 600 %
Collector-emitter saturation voltage Veesar | 1r=20mA, | c=1mA 0.1 0.2 v
Teansfer | 1s0lation resistance Riso DCS00V, 40 to 60% RH Sx10° | 101 Q
charac- | Floating capacitance Cr V=10, f= IMHz 0.6 1.0 pF
feristics | Cut-off frequency fe V=3V, 1 c=2m4, R=1000, - 3dB 80 kHz
Rise time tr - 18 is
Re i Vee=2V, [ c=2mA, R=100Q
sporise time [~ : CE c=2mA, Rt 3 8 s

Ngoai ra con mdt s6 linh kién khac nhu: dién trg, didt led, Role
12VDC , tu dién, cau chi va mot s6 nat nhén ....do khong cé diéu kién cho

phép nén em chi néu ra mot so linh kién quan trong.
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B: SOPO MACH IN VA MACH NGUYEN LY V A LUU PO THUAT TOAN
3.7.S0 PO MACH IN
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3.8. SO PO MACH NGUYEN LY
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LUU PO THUAT TOAN
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LUU PO THUAT TOAN

<>

Khéi tao cac modul can
thiét: Timer, cong truyén

P
<

A 4

Doc thong s6 tir cdm bién

\ 4

Truyén théng so

NO

Co

nhan dir
liéu

Doc dir liéu nhan

>
A

y

Hién thi dit liéu

NO
Stop

YES
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KET LUAN

Sau thoi gian nguyén ctru va di vao thiét ké dé tai em da hoan thanh mo
hinh nghién ctru véi 16 luc tim hiéu cua ban than va su giup d nhiét tinh cua
giang vién huéng dan Th.s Nguyén Trong Thing . D6 4n bao gdm nhimng
phan sau :

- Chuong 1 : Tong quan vé hé thong thong tin cong nghiép, co sé ki
thudt, bus tiéu biéu.

- Chuong 2 : Thiét ké hé thong truyén thong trén nén vi diéu khién PIC

- Chuong 3 : Thiét ké so d6 mach phan ctng: mach in, mach nguyén 1y,
5o d0 khoi.

Trong qua trinh nghién ctru va thyc hién hoan thanh d6 an em da gap
rat nhiéu khé khin vé viéc tim tai liéu cling nhu lya chon cac linh kién sao
cho phi hop. Phai tim hiéu cic phin mém chuyén nganh nhu Ocard,
Proteus... Viéc test thir mach chay sao cho diing ciing mét nhiéu thoi gian. ..

Do thoi gian nguyén ctru khong nhidu cong véi von kién thire tich luy
trong quéa trinh hoc tap con han ché nén dé tai em nguyén ciru chua di sau
phan tich dugc cac truong hop riéng cu thé ma chi xét tong quat nhiing van dé
quan trong. Néu c6 thoi gian em s& di sdu nghién ctru cu thé hon dé hoan
chinh do an.

Cubi cuing em xin cam on Th.s Nguyén Trong Thing cung cac thay co

bd mon va cac ban da giip em hoan thanh d6 an ctiia minh!
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TAI LIEU THAM KHAO
1.Hoang Minh Son ( 2001) - Mang truyén théng céng nghiép- NXB
Khoa hoc va k¥y thuat.

2. T.s Nguyén Manh Giang — Cdc vi diéu khién PIC- NXB Khoa hoc va
ky thuat

3. Ngo Dién Tap _ Ldp trinh ghép noéi may tinh — NXB Khoa hoc va
ky thuat

4. Nguyén Kim Anh- Nguyén Manh Ha - Mang truyén théng cong
nghiép- Gido trinh va bai giang .
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