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LOINOI PAU

TU 7dc,>1/1g hod ngay nay trg thanh mot nhu cau khong thé thiéu duoc
rong tdt ca cac linh vuc clia nén kinh t& quéc dan. Cong nghé tu dong hoa
di va danﬂ\g dor}g val tro quyét dinh trong san xut, bi vi nd dap tng dugc
hai yeu cdu fhmh cua san xuit dé i nang suét va chat lugng. Tu dong hoa
¢6 the ]am tang nang sudt, nang cao chit lugng va giam gid thanh san pham.
Tuy nh}én tu ,d.(f)n.g hod mot qud trinh san xuattD 1a rrfét nhiém vu khé va phuc
tap nhdt S0 V6i viéc tw dong hod & céc linh vuc khic. Tu dong hod chinh 12
tap hop tri tué dinh cao clia céc nganh nhu: Co khi, dién , dién to, diéu khién
va tin hoc. P han (‘d'khz’ bao gom céc linh vuc nhu ddng ]ué hoc ctia cic co
ciu trong cdc mdy moc, thi€t bi; thiét k& cdc co cau truyén dong co khi
chinh x4c, thu)"( luc, khi nén va ting dung c4c vat liéu ché tao méi. Phdn dién
- dién fI;'\ tao né:n tang cho viéc cung cdp nang luong va cdc phan tu cua hé
thong diéu khién tw dong véi c4c loai dong co dién dic biét, cdc phan tir cam
bién, cac mach\hay céc thiét bi diéu khién. Phdn diéu khién tap trung vao
céc qui luat diéu khién dé c6 thé tao ra mot hé thong c6 chat luong diéu
khién cao nhat. Phan tin hoc da va dang déng vai tro rit quan trong trong
viéc quan 1y, diéu hanh, t6 hop, phéi hop cdc hoat dong ciia cdc phan (e
trong hé théng tu dong. Chinh vi th€ tir nhitng nam 70 da xuat hién cac
nganh k§ thuit méi, ma ban than cdc nganh nay la su t6 hop cua nhicu
nganh khdc nhau nhu Cong nghé robot (Robotics), Cong nghé tu dong hoa
hay Mechatronics (Mechanics + Electronics + Control + Informatics), Cong
nghé Co sinh hoc Biomechanics (Biology + Mechanics) vv. D€ cé thé hiéu
duoc vé Cong nghé Tu dong hod cdc ky su va cian bo ky thuat phai duoc
trang bi cdc kién thic co ban vé ky thuat dién, vé diéu khién tu dong, vé
dong luc hoc hé thong, co khi chinh xac, vé nguyén ly hoat dong cta cdc
phan tir va co cdu trong hé thong diéu khién tu dong va dac bigt 1a logic cong
nghé ctia hé thong dugc tu dong hod. Doi v6i cac qua trinh cong nghé don
1é, dé tu dong hod duoc khong can dén cdc hé thong dicu khién phiic tap, ma
chi cin cdc hé thong diéu khién co ban dang hé thong dicu khién tuong tu.
Cdc mdy tu dong, cdc day chuyén san xudt hay cdc hé thong vat 1y phic tap,
khong chi doi hoi mot hé thong céc thiét bi ky thuat cao ma bat budc phai
diéu khién bing c4c hé thong diéu khién s6 hay dicu khién bang mdy tinh.
Thiét bi diéu khién kha lap trinh PLC (Programable Logic Controller) la mot
thiét bi diéu khién cong nghiép dang thiét bi diéu khién s6 chuyén dung, nd
khong chi thay thé cho thiét bi diéu khién 16 gic cting ma con c6 thé thay thé
dugc cdc thiét bi diéu khién tuong tu thong thuong bing ky thuat diéu khién

s6. Cudn sach nay véi muc tiéu chu yéu phuc vu cho céc sinh vién dai hoc,
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cao hoc nganh Co khi, Co dién tu, nén tdc gia budc phai gi6i thieu qua c
kién thic co ban ve diéu khién logic trude khi di vao cdc noi dung chinh clia
thiét bi diéu khién cong nghiép ndy va cdc ting dung ctia né. Noi dung o
cudn sach gom ba phan:

+ Phén thd nhat: Co s di€u khién logic,
+ Phén thit hai: Thiét bi diéu khién kha lap trinh PLC,
+ Phan thit ba : Céc ing dung cua PLC

Chac chan rang trong qud trinh bién soan I4n du cuén sich nay sz
khong thé trdnh hét dugc céc thi€u s6t vé noi dung 14n hoc thuat, vi VAy Tt
mong dugc céc ban doc gop ¥ truc ti€p hoac trao déi thong qua dia chi: By
mon Cong nghé Ché tao may - Vién Co khi, Dai hoc Bich khoa Ha Noi, Nhj
C5 - 112, S6 1 Dai C6 Viét, Hai Ba Trung - Ha Noi hodc qua e-mail:
doanhnt@hotmail.com

Tac gia



Loi néi ddu 3

; Phd;n thir nhat
CO SO PIEU KHIEN LOGIC

Chuong 1 KHAI NIEM CO BAN VA PINH NGHIA

1.1. KhatniChnieiban e s o oo .o o SEUAUSIRDRRREN | 14 9
1.2. CigheldemeValCaCIRE aks. . .. . e AR ... 12
Chuong 2 PIEU KHIEN LOGIC
gl e Beeile - e e e e 29
21 gBicnBlotIGVAthamilooics. | L e L 29
GG Va0 e g i T el M 29
AL Tnkvin oo 00 R - o et 29
2.1.1:3:Cdc phong phapibicu difn ham 10IC, i e s ienstese i 30
PRRIALChTe o)1) (010 1101005t - = e 30
2:1:2. T ToansBph R InBRIN QIR s - 5 e e Sy 6 5801 . . o s 30
SR Bd e i dov s (AUNIDD) i s e 30
2.1.2:3. Toan'tr cong (OR L s v s R e 31
R B T W ¢ IO R0 INVANNIDY o e 31
2.1.2.5. Toan tutcOn SR anRCACIOUORMMNIEIETT. - ... oy sy b - 32
2.1.3. Biéu dién hinhthoGeaCimEntieilonIC. . ... .. cvo oo oitosaies s sairins 32
2.1.4. Cac he thuCHDCENVIG Fo o I MERRIRING  o o . i en s s e s gie G5 37
2.1.5. Tinh chAt'baoicuaNNaTMBIOD GRS . ... s e v s ss e 39
2.1.6. CAc phan il 10 g 1C R e e e 41
2.1.6.1. Phan (0 i G R . o st 20 41
2.1.6.2. Phan tr n A A ) e . . . .. .. oo e ecioon s ee g siqe e siee £ 5 4]
2.1.6.3. Phanitlir cONg R SR o e oo cyrenesees s o Sl 42
2.1.6.4. Phan tr NN @R . - ¢ o s e ve e eeenesoncnsoneenssusns 43
2.1.6.5. PhAn tir N A NI I e . i e 516« e 2 oo rr i e e e o e e s 44
2.1.6.6. C4c tinh chat ctia toan tt NOR va NAND.........ccooiiiiiininnnn 45
2.2 Cach difn'ta RAM 02 1CHNIRRRESIRNERRELL - . oo o St oo 48
2.3. Riit gon ham 10@IC .......oevrviirieiiiiiiit it 55
2.3.1. Nguyen [J [t GOM......evvmuneeeiiniiiirr it 5%
2.3.2. Phuong phép ding bang ma tran Kamnaugh. ............................ 33



2.4 Thé hién c4c ham logic bang vat chat,..... Dl n 22

2:4.1= Cac mach logic'dien tEp diem. ... SNSRI, | 7 T o 65
242 Mach logicTole dien Q... ... SESICRSIREEEER.. . o0 L 66
2.4.3""Mach logic diode va logic transiStOnee .« ue . Sotitn e, 67
2.4.4. Logic tr¢ va transistor (RTL), &b o tiah S0.C. ... 74
2.4-5. Logic transitor z transistor (TTIS)eSRERSE SRS ... ........ 76
2:4.6:Mach 16gicitichhop CMOS (TG ) e .. ... ... . 77

; Phan thit hai
THIET Bl BDIEU KHIEN LOGIC - PLC
Chuwong 3 CAU TRUC VA HOAT PONG CUA PLC
BEEMIuidAuive PILC. T R 82
BAEIChisT phat trién cua PLC. . ISR 83
S hanh phan co ban Cha Pl C. . .o s 85
BB Xy o hieu CP U v i 86
B BOINNG L e T R 88
3 3 M OAU VAO TA. . . ... . o e . USRS 89
33 MOdun nguon. ... U S 90
33 S Thiet bl ap tranh.. . . i T s 9
34 Phan loal P C . e AT i e 93
3.5 Hoat dong cld PLC. .. . . . i i e 2 U N e 102
3.6 Negon ngit14p tiinh PLC CO' 80 .0 s nea 105
3.0, GIGT i, .. s st 105
3.6.2 Tiéu chuin quéc t€ cho cdc ngon ngit 1ap trinh caa PLC ............. 106
3.6:3 Cac'ngon ngir 1ap trinh CO SO .. .00 ov. .. et e 107
3.6.3.1' Ngon ngir Barig 1énh STL (Statement List) s —— 108
3.6.3.2. Ngon ngit So d6 thang LAD (Ladder Diagram)............c.coe..e. 116
3.6.3.3. Ngon ngit So d6 khéi ham logic FBD (Function Block Diagram). 122
3.6.3:4. Ngon nglr Grafcet...... .. ... 126
Chiong 4 HOAT PONG CUA BO NHO CUA PLC

4.1 C4c'thanh phéan va cdu fric cia bo nha.... o 131
4. 11 TE bao nhG bit. .. .. L 131
4:1:2°Pon vi bo nhG cta PLC. . . k]
413 Tep nhiG (File) .. s 132



4.1.4 Cac dang bo nh¢ 134

-----
------------------------------------------------------

4.2 T6 chiic bo nh6 clia PLC 5 Allen Bradley.............iee. woerimreeseee 136
4.2.1. CAUUCICUAICAT IEDINhG, . ... o DAL (D7) 138
42.1.1Bitnhéitongo L S0 L HTEN, DfpA el atho.aim 0. 138
4.2.1.2 Mién nh6 chuong trinh ing dung. . ..........ueesfe.sitasssuessenion 139
4.2.1.3 Kich ¢& cua bo nhé ting dung: ........................................... 139
4.2.2 Céch ghi dia chi ctia PLC 5 Allen Bradley............ coveeeevsiersnee: 140
4.2.3 Giao dién giifa phdn cling va phin mEm..............ocovemrveeeeeser 142
4.3 To chitc b nhé ctia Siemens PLC S7-300.....c.veiunveerenneieenneeee: 144
4.3.1'Cauttruebo nhGF #8010t ki) suom it BIees i 200 144
4.3.2 Cach ghi dia chi vao/ra trén PLC Siemens Simatic S7-300............ 146
Chuong 5 HE THONG KENH VAO - KENH RA
51 Cacidangidanivao/Ta........................o o AROSE F8E il UL 149
512 Cic:modun Vao/ra.s0... ... ... 500k Al iothe mae motaly, ad. ahulil [k 153
53. Modun:vao/ra twong, ture.x a2 2ok, Sl S edtd s Yl 2 ool st 162
514 MOAUBLERUYETIAUNT . s cc ouonivsn nimmmimmmnar WAL WL KBS S0 (0] U2 164
5.5 Modunivao/raithongiminh......... ... JOUTGRT BROML 50087 LOLE AR 165
5.6 Thiet kethe thONgIVAO/Ta.c. ... v..o. G MR IEDERY 20310, £128), 200001 0 167
Chuong 6 KET NOI MANG TRUYEN DU LIEU
6.1: CoisGitmuyenithO Mg e R TR L A 2L s 170
6.2 Truyén thong bang k§ thuat don kénh.............cccccoiiiinninnn, 173
6'3 Kiémitra oty nithOng i s st i iU U s 174
6.4 C4c cauttriciman g IPIEE S SISl L e L 176
6.4.1 TOPO MANG. .0t uu s eranrs s sasae st b ieben bt s ees e e 176
6.4.2 Céc giao thic truyén thong (Communication Protocol)............... 179
6.5 C4u triic mang tICUICHLATIMMSRINRRSIIERS, 11 1L .. L.l e, 183
6.6 Céc chudn phan ctng NOT tED.......veeeriivereeriiiiiiniieiieie 184
6.7 MOAUN trUYEN tHONG. ... vt nsnsiie ettt 190
Chitong 7 NGON NGU LAP TRINH CUA PLC5 - ALLEN BRADLEY
T 1 MO AU s s v e oh e vescocescesnronnssansennes 193
7.2 Lap trinh bang so d6 thang tiéu chudn va nang cao................... 193
7.2.1 C4c 1énh co ban clia s0 d6 thang.............coocveriiinn, 193
7.2.2 Lap trinh 50 d6 thang NANZ CAO0........cooviieivrenrres e 212
7.3 Ngon ngt bac €a0 ST....ooeiiuuiiiieriniinnssienns e 229
7.4 Ngon ngit Grafcet. - o SRR o B!



Chiong 8 NGON NGU LAP TRINH CUA PLC S7 -300 CUA g

8.1 GG thien.o.v.vsvso MR . 0 113112 10 i gl :

8.1.1 Chi trc el 1enh STL.cvvvvvrvsvnveooos i i 23;

512 Chu tric clia Accus, s S SRR 1L, Snurlo. o, il 6 2%

5.1.3 Cau triic cia f trang thill........o.oooooovvon T %

8.2 Céc nhom lénh STL tieu chudn cta PLCST.................. . "~ 233
Phan thit ba

Chuwong 9 CAC UNG DUNG CUA PLC

9.3 Diéu khién hé théng san xudt linh hoat...............c.......... ggg
9.4 Dieu khién xe ty hanh trong he théng sén xuat................. 303
D5 Dieu khi€n gara tdOnpEISEEEE | . ook ndiide nuben 304
9.6 Diéu khién cdc hé thong cAp nu6C............coooivonii 31
9.7 He thong tich nuéc rakhdi khi ga ..........ccoooeeeniii 314
9.8 He thong di€u khi€n bom ch&t10ng................ooooeeien 320
9.9 Diéu khién h¢ théng cap dau 10 hoi ...v.ovivrvrrreo 34
9.10 Di€u khién he¢ thong rita xe 6 t6 twdong.......................... 307
Tai liéu tham khao.......... ..o 0 s oS S s i o 33



